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1.CARPENTRY
INTRODUCTION:
Wood work or carpentry deals with making joints for a variety of applications like door frames, cabinet making
furniture, packing etc.,
Timber:Timber is a name obtained from well grown plants or trees. The timber must cut in such a way that the grains run
parallel to the length. The common defects in timber are knots, wet rot, dry rot etc.,
Market sizes of timber:-Timber is sold in market in various standard shapes and sizes. They are:Log:The trunk of a tree, which is free from branches.
Balk:-The log sawn to have roughly square cross section.
Post:-A timber piece, round or square in cross section with more than 275 mm in width, 50 to 150 mm in
thickness and 2.5 to 6.5 mts length.
Board:-A sawn timber piece, below 175 mm in width and 30 mm to 50 mm in thickness.
Reapers:-Sawn timber pieces of assorted and nonstandard sizes, which don’t conform to the above shapes.
WORK HOLDING TOOLS: Carpentry vice:It is a work holding device. When handle vice is turned in a clockwise direction, the sliding jar forces the work
against the fixed sawn. The greater the force applied to the handle, the tighter to the work held.
Bar clamp:It is a rectangular (or) square block with V-groove on one or both sides opposite to each other. It holds cylindrical
work pieces.
C-Clamp:-This is used to hold work against an angle plate or V-block.
MARKING AND MEASURING TOOLS: Try square:It is used for marking and testing the squareness of planed surfaces. It consists of a steel blade, fitted in a cast iron
stock. It is also used for flatness. The size of a try square used for varies from 150 mm to 300 mm, according to
the length of the blade. It is less accurate when compared to the try square used in fitting shop.
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Fig: steel tape

fig: Try square

Fig: carpenter vice

Fig: metal jack plane

Fig: Bar clamp

Fig: compass and divider

Marking gauge:It is a tool used to mark lines parallel to the edges of wooden pieces. It consists of a square wooden stem with a
riding wooden stock on it. A marking pin, made of steel is fitted on the stem. A mortise gauge consists of two
pins. In these it is possible to adjust the distance between the pins, to draw two parallel lines on the stock.
Compass and dividers:This is used for marking circles, arcs, laying out perpendicular lines on the planed surface of the wood.

CUTTING TOOLS:
Hack saw:It is used to cross cut the grains of the stock. The teeth are so set that the saw kerfs will be wider than the blade
thickness. Hard blades are used to cut hard metals. Flexible blades are having the teeth of hardened and rest of the
blade is soft and flexible.
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These are used for removing surplus wood. Chisels are annealed, hardened and tempered to produce a tough
shank and a hard cutting edge.

Rip saw:It is used for cutting the stock along the grains. The cutting edge of this saw makes a sleeper angle about 60o
whereas that saw makes an angle of 45o with the surface of the stock.
Tenon saw:It is used for cutting tenons and in fine cabinet works. The blade of this saw is very thin and so it is used stiffed
with back strip. Hence, this is sometimes called back saw. The teeth shapes similar to cross cut saw.
DRILLING AND BORING TOOLS:
Auger bit:It is the most common tool used for boring holes with hard pressure.
Gimlet:This is a hand tool used for boring holes with hand pressure.
Hand drill:Carpenters brace is used to make relatively large size holes, whereas hand drill is used for drilling small holes. A
straight shank drill is used with these tools. It is small light in weight and may be conveniently used than the
brace. The drill is clamped in the chuck.

Fig: cross cut saw

Fig: Chisels

Fig: Tenon saw

Fig: Carpenter’s brace
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Fig: compass saw

Fig: Auger bit

Fig: Gimlet

Fig: Hand drill

Fig: wood rasp file

Fig: Trammel

Fig: Mallet

Fig: Claw hammer

MISCELLANEOUS TOOLS:
Ball peen hammer:It has a flat face, which is used for general work and a ball end is used for riveting.
Mallet:It is used to drive the chisel, when considerable force is to be applied, steel hammer should not be used for these
purpose, as it may damage the chisel handle. Further, for better to apply a series of light taps with the mallet rather
than a heavy single blow.
Claw hammer:It is a striking flat at one end and the claw at the others. The face issued to drive nails into wood and for other
striking purpose and the claw for extracting nails out of wood.

Pinches:It is made of steel with a hinged and is used for pulling out small nails from wood.
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Wood rasp file:It is a finishing tool used to make the wood smooth, remove sharp edge finishing fillets and other interior
surfaces. Sharp cutting teeth are provided on its surface for the purpose. This file is exclusively used in wood
work.

Job No. -1
Aim: To make the T- Lap joint the required dimensions from the given work piece.
Material Required: Soft wood of size 300 x 50 x 50 mm.
Tools Required
1. Jackplane
2. Carpentry vice
3. Try square
4. Marking gauge
5. Steel rule
6. Tenon saw
7. Rip saw
8. Firmer chisel
9. Mallet
Procedure
1. The given work piece is firmly clamped in the carpentry vice and any two adjacent surfaces are planed to get
right angles using the jack plane.
2. Using the try square, the right angles of planned faces are checked.
3. Now the other two surfaces are planned to get smooth surface.
4. The work piece is cut into two pieces by using the rip saw.
5. Using the steel rule and marking gauge, marking is done for T-joint on the two halves.
6. In one half, the unwanted portions of wood are removed by using the tenon saw and firmer chisel. The same
procedure is done for the other half of work piece.
7. Using the jack plane, the other two faces of work piece is planned to the required size.
8. The finished two pieces are assembled to getter to form the T-joint.
9. Finally, the finished job is checked for required size and shape using the steel rule and try square.
Result:
Thus the required T-joint is obtained.
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Job No. -2
DOVETAIL JOINT
AIM: To make a dovetail lap joint.
MATERIALS REQUIRED: Teak wood (30mm*150mm*50mm)
TOOLS AND EQUIPMENT USED:
1. Steel rule
2. Try square
3. Marking guage
4. Rip saw
5. Tenon saw
6. Mortise chisel
7. Mallet
8. Jack plane
9. Wood rasp file
OPERATIONS TO CARRIED OUT:
1. Planning
2. Marking
3. Sawing
4. Chiseling
5. Finishing

PROCEDURE:
1. The wooden pieces are made into two halves and are checked for dimensions.
2. One side of pieces is planned with jack plane and for strraightness.
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3. An adajacent side is planned and checked for squareness with a try square.
4. Marking guage is set and lines are marked at 40-50 mm to make the thickness
and width according to given figure.
5. The excess material is planned to correct size.
6. Using tenon saw, the portions to be removed are cut in both the pieces
7. The excess material in X is chiseled with mortise chisel.
8. The excess material in Y in chiseled to suit X
9. The end of both the pieces is chiselled to exact lengths.
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PRECAUTIONS:
1. Wood should be free from moisture
2. Marking is done with out parallax error
3. Care should be taken while chiseling
4. Matching of X and Y pieces should be tight.
RESULT:
The dovetail lap joint is made success fully.

2.FITTING
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INTRODUCTION:
Machine tools are capable of producing work at a faster rate, but there are occasions when
components are processed at a bench. Sometimes it becomes necessary to replace or repair a
component that must fit accurately with one another or reassemble. This involves a certain
amount of hand fitting. The assembly machine tools, jigs, gauges etc., involves certain amount
of bench work.
FITTING TOOLS:
Holding tools:1.Bench vice
2.V-block with clamp
3.C-clamp
Bench vice:It is a work holding device, when vice handle is turned in a clockwise direction the sliding jaw
forces the work against the fixed jaw, the greater the force applied to the handle, the tighter is
the work held.
V-block with clamp:It is a rectangular (or) square block with v-groove on one or both sides, opposite to each other. It
holds cylindrical work pieces.
C-clamp:This is used to hold work against an angle plate or v-block.
MARKING AND MEASURING TOOLS:
1. Surface plate

6. Odd leg caliper

2. Try square

7. Divider

3. Angle plate

8. Calipers

4. Scriber

9. Dot punch

5. Universal scribing block

10.Vernier caliper

Surface plate:It is used for testing flatness of work piece, for marking out small works.
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Fig: 1 Bench wise

Fig: 3 C – Clamp

Fig: 5 Angle plate

Fig: 6 try square

Fig: 2 V- Block

Fig: 4 Surface plate

Fig: 6 Dot punch

Fig: 7 scriber

Combination cutting pliers: This is made of tool steel and is used for cutting as well as for ripping work.
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Taps and die holders: Tap and wrenches are used for cutting internal threads in a drilled hole.
Dies and die holders:They are used for making external threads. Dies are made either solid (or) split type.
TYPES OF FILES:
Hand file:It is a rectangular in section tapered in thickness but parallel in width.
Flat file:Rectangular in section and tapered for 1/3rd length in width and thickness.
Square file:Square in section and tapered for 1/3rd length on all sides.
Half round file:It has one flat face, connecting by a curved (surface) face & tapered for 1/3rd length.
Round file:Circular in cross section and tapered for 1/3rd length, it has double cut teeth.
MISCELLANEOUS TOOLS:
Ball peen hammer:It has a flat face, which is used for general work and a ball end is used for riveting.

Screw driver:It is designed to turn the screws. The blade is made of steel and is available in different
lengths and diameters.
Spanners:It is a tool for turning nuts and bolts. It is usually made of forged steel.
FITTING OPERATIONS:
Chipping:Removing metal with a chisel is called chipping and is normally used where machining is not
possible.
Fitting:1. Pinning of files:Soft metals cause this; the pins are removed with a file card.
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2. Checking flatness and square ness:To check flatness across thickness of plate.
MARKING AND MEASURING:
Measurements are taken either from a center line, for visibility of the non-ferrous metals and
oxide coated steels are used.

Fig: 8 odd leg clamp and divider

Fig: 9 calipers

Fig: 10 Vernier caliper

Fig: 11 Parts of hand file
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Fig: 12 Types of files

Fig: 13 ball peen hammer
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EX.1 V- FITTING

Aim: - To make a V- fitting from the given two M.S pieces.

Tools required: 1. Bench vice
2. Steel rule
3. Try square
4. Ball peen hammer
5. Scriber
6. Hack saw with blade
7. Dot punch and Centre punch
8. Surface plate
9. Vernier height gauge
10. Rough and smooth flat files
11. Flat chisel and triangular file

Material required: - Mild steel (M.S) plate of size 48 x 34–2 Nos.

Sequence of Operations: 1. Filing
2. Checking flatness and square ness
3. Marking and measuring
4. Punching
5. Sawing
6. Chipping
7. Finishing
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Procedure: 1. The burrs in the pieces are removed and the dimensions are checked with a steel rule.
2. The pieces are clamped one after the other and the outer mating edges are filed by using rough and
smooth files.
3. The flatness, straightness and square ness i.e. right angle between adjacent sides are checked
with help of Try-square.
4. Chalk is then applied on the surfaces of the two pieces.
5. The given dimensions of the V-fitting are marked with help of vernier height gauge carefully.
6. Using the dot punch, dots are punched along the above scribed lines.
7. Using the hack saw, the unwanted portions are removed.
8. Using the flat chisel, the unwanted material in the piece Y is removed.
9. The cut edges are filed by the half round file.
10. The corners of the stepped surfaces are filed by using a square or triangular file to get the sharp
corners.
11. The pieces (X and Y) are fitted together and the mating is checked for the correctness of the fit.
Safety precautions: 1. Care is taken to see that the marking dots are not crossed, which is indicated by the half of the punch
dots left on the pieces.
2. Apply pressure in forward direction during hack sawing.
3. Don’t rub steel rule on the job.
4. Fix blade in hack saw frame with correct tension.
5. During hack sawing the coolant like water or lubricating oil is to be used.
6. Use precision instruments like vernier calipers and vernier height gauge carefully.
7. Files are to be cleaned properly after using.

Result: - V- fit is made as per the required dimensions.
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EXP NO: 2

SEMI-CIRCULAR FIT (HALF ROUND FITTING)

Aim: To make a half round fitting from the given two M.S pieces.
Material: Two MS FLAT of size 50x50x5mm
Tools required:

150mm try-square, 250gm ball-peen hammer, dot punch, scriber, chisel, 300mm
hacksaw frame, 18TPI hacksaw blade, 250mm rough and smooth hand files, 6mm rough
and smooth square files, Bench vice and steel rule.

Sequence of operations:

 The burs in given materials are removed and the dimensions are checked for
50x50x5mm with steel rule.
 The pieces are clamped one after the other and outer mating edges are filed and
checked for their flatness, with the help of try-square.
 The side edges of the two pieces are filed such that, they at right angles to each
other and widths are exactly 48mm.
 Wet chalk is applied on surfaces of the two pieces.
▪ The given dimensions of the Stepped fitting are marked, by using jenny caliper,
steel rule scriber, and the surface plate.
◦ The portion to be removed is then marked.
Using dot punch, dots are punched along the above scribed lines.
Using the hacksaw, the unwanted portions are removed.
Now the potions are filed and burrs are removed by filing on the surfaces of fitted job.
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Precautions:
 Never remove chips with hand use a wire brush.


Working tool should not be kept at the edge of table.

 While sawing secure work rigidity.
Result: The semi circular fit is thus made by following the above sequences
of operations.
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TIN-SMITHY
Sheet metal work is applied to the working of thin metallic sheets with hand tools and sheet
metal machines. Many important engineering articles made up of sheet metal and their
application in air-conditioning ducts, aircraft industry, agriculture implements, decorative
articles and household articles. For effectively working in sheet metal one should have
knowledge of hand tools, sheet metal machines, properties of metals and thorough
knowledge of projective geometry i.e. development of surfaces.
Types of sheet Metal
1.
errous Sheet

F

i)
Mild Steel sheets – These are black iron sheets, suspected to rust and corrosion,
mostly used in water tanks and fabrication works.
ii)
Galvanized Iron (GI Sheet) – It is soft steel sheet coated with zinc, sheets have
corrosion resistance due to zinc coating, used for making air-conditioning ducts, roofs,
boxes, buckets, coolers etc.
iii)
Stainless steel sheets – It is an alloy of high grade steel with chromium, nickel,
phosphorous and manganese. It is used in household goods, food processing plants.
iv)
Tin Plate – steel coated with tin is called Tin steel. It is used for making food
containers.
2. Non-ferrous sheets
i)
Aluminium Sheets – It is two and half times lighter than iron but lacks in tensile
strength. Small percentage of other elements like copper, mangoes and silicon is added to
make it suitable for production in air-craft industry and other industrial goods. It is also
called aluminium alloy sheets.
ii)
Copper and Brass sheets – These are non-ferrous sheets used in electrical and
various other industrial and household articles.
Measurement of Thickness of Sheets
Thickness of sheet is generally indicated by gauge number, which is obtained by actually
measuring the sheet thickness with a sheet gauge or wire gauge. Each slot in the standard
wire gauge is numbered, a number which represents gauge number such as 20 SWG. The
more the wire gauge number, less is the thickness of sheet.
Tools used in Sheet Metal
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1. Common Hand Tools – Hammer, Files, Hacksaw, Chisels, Punches, Steel rule, Try
square, Scriber.
Straight Snips – It is used to cut small thickness of sheets along straight line. To cut
thickness of greater thickness shearing machine.
2. Bent Snip – The cutting blades are curved from cutting edge. It is used to cut discs and
round articles from sheets.
3. Trammel Points – It is used for drawing large circles and arcs. It is two straight, removable
legs tapered to the middle point and mounted on separate holders.
4. Mallet – Mallet is made up of good quality of hard wood; this is used whenever light force
is required. Use of mallet does not spoil the surface of sheet; it is used for smothering of
sheet.
5. Groover – It is a tool used to make a locked grooves seam in sheet metal joints.
6. Supporting Tools
Stakes – Stakes are used to support sheets in bending, seaming, forming, riveting, punching
etc. Some commonly used stakes are:
1. Half Moon Stake – It is used for working the edges of discs.
2. Hatchet Stake – It is used for forming, binding and seaming the edges.
3. Bick Iron – It is used for forming long tapered cylindrical components.
4. Funnel Stake - It is used for forming conical components.
5. Pipe Stakes – It is used for forming pipes and hollow cylindrical surfaces.
Sheet Metal Joints and Strengthening Processes
1. Lap Joint – It can be prepared by means of soldering or riveting.
2. Seam Joint – When two or more sheets are folded and fastened together is called seam
joint. There are two types of seam joints.
i)

Single Seam Joint

ii)

Double Seam Joint

3. Groove Seam Joint – In this two single edges are hooked together and flattened with a
small mallet to make them tight, seam is then grooved with a hammer and hand groover.
4. Wired Edge – It is one of the methods of strengthening the thin metal by turning over the
edge on a wire in it.
5. Hinged Joint – It is used for easy movement of opening or closing doors, window etc.
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6. Cap Joint
7. Hem Joint

Sheet Metal Operations:
1. Measuring and Marking – Sizes are marked on large sheet to cut the latter into small
pieces.
2. Development of Surface (Laying Out) – It means the operation of scribing the development
of surface of the component on the sheet together with the added allowance for
overlapping, bending, hammering etc.
3. Cutting and shearing – The term shearing stands for cutting of sheet metal by two parallel
cutting edges moving in opposite direction.
4. Hand Forming – It stands for shaping, bending of sheet metal in three dimensions in order
to give the desired shape and size of final product.
5. Nibbling – It is a process of continuous cutting along a contour which may be of straight or
irregular profile.
6. Piercing and Blanking – Piercing is basically a hole punching operation while blanking is
an operation of cutting out a blank.
7. Edge Forming or Wiring – Edges of sheet metal products are folded to provide stiffness to
the products and to ensure safety of hand due to sharp edges.
8. Joint Making – Sheet metal parts can be joined by folded joints, riveting, welding, brazing,
soldering, self tapping screws, screwed fastening, and by adhesives.
9. Bending – Bend in sheet metal is to be bent at different angles to shape it to required form.
10. Circle Cutting – It is an operation of cutting circular blanks or curved contours with the
help of circular cutting machines.
11. Hollowing – It is the process whereby a flat sheet metal is beaten up into spherical shape by
placing the metal upon a sand bag or hollowing block, beating with hollowing hammer,
starting from boundaries towards center.
12. Raising – It is the process of hammering the metal from oxide to form a hollow article,
working around from center towards edge.Turned over Edge – It is the method of
strengthening the thin metal at edge. The edges are turned with some radius.
13. Swaging – This is also a method of strengthening thin sheet metal by making impressions
in the bodies. It is done by machine or by hand.
Sheet Metal Machines
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1.

Shearing Machine – This is used to cut sheets. They are of two types:

i)

Hand operated – Used for cutting thin sheets.

ii)

Power operated – Used for cutting thick sheets.

2.

Folding Machine – It is used for folding the sheet edges to form the joint.

3.
Swaging Machine – It is provided with different types of contours on sheets to give
strength to thin sheets.
4.
Rolling Machine – It is used for shaping metal sheets into cylindrical objects, this
machine consists of three rollers that can be adjusted for different radii.
5.

Circular cutting machine – It is used for cutting circular discs.

6.
Bench Shear – This machine is fixed on a bench and used for cutting comparatively
thicker sheets.
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Job No.-1
AIM: - To make a rectangular tray.
Tools and materials used: Steel rule, Scriber, Divider, Mallet, Stakes, Try square, snip
straight (Tin cutter) Bench shear, file flat smooth, Nylon hammer, Tin sheet piece.
Materials used: - Galvanized iron sheet 28 SWG. Drawing: - See Diagrams
Procedure:
1. For developing the surfaces (lying out) draw plan, front view and end view of the required
open rectangular box as shown is diagram.
2. Extend all the lines and cut these lines according to the height of the tray (i.e. 30 mm).
3. Addition strips of stocks are given along the edges for single hem allowance (6 mm).
4. All the four corner triangles are cut as shown in diagram for joint making.
5. Perform the operation of cuttings, shearing edges, hand forming, edge forming, joint
making and bending in to rectangular tray by using above mentioned sheet metal tools by.
I. Square folding along 12, 23, 34, 41 lines.
II. Square folding of 15, 26, 37, 48, 2-10, 3-11, 19, 4-12,
III. Square fold for Hem 56, 78, 10, 11, 9-12.
6.

File the sharp edges with a smooth flat file.

Safety Precautions:
1)

Take precautions while working on sharp edges of sheets to avoid injury.

2)

Appropriate cutting tools and machines must be used fro cutting tin sheets.

3) Avoid using blunt cutting tools.
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4) Extra allowance must be provided in the sheets while cutting so that finished
product is of correct size and finish.
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Job No.-2

AIM: - To make a Square box using G.I Sheet as per the dimension
Tools and Equipment used :- Straight snip, steel rule, scriber, Mallet, Hammer, Stakes, pliers,
soldering iron, solder, flux, bench vice, file, spring divider.
Materials used: - Galvanized iron sheet 28 SWG.
Drawing: - See Diagrams

Procedure:
1.Draw a lay out as shown in development on drawing sheet.
2.Cut the pattern to shape along the line using a suitable snip.
3.Mark on the G.I Sheet as per the pattern and cut to required shape.
4.Make the hem edge using mallet and stake.
5.Make closed folds on both ends for lock seam joint
6.Make square folds on lines marked A, B, C, D, E, & F
7.Make lock seam joint after joining both the ends.
8. Make a bottom piece from G.I Sheet taking required allowance for double lock seam joints
as shown in diagram.
9. Join the bottom piece with square box by double lock seam joint using stakes and mallet.
10. Do the soft soldering operation on the corners of double lock seam joints.
11. File all the sharp corners with file.

Precautions:8. Be careful while working on sharp edges of sheets to avoid injury.
9. Do not use blunt cutting edges tool.
10.
Appropriate cutting tools and machines must be used for cutting tin sheets.
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Extra allowance must be provided in the sheets while cutting so that finished Product
is of correct size & finish.

11.
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HOUSE WIRING
INTRODUCTION:
Power is supplied to domesticate installations through a phase and neutral, forming a
single phase AC 230 v to wire system. For individual establishment power is supplied
through three phase two wire system. To give 440V, the neutral is earthed at to the
domestic utilities; power is fed to kilo watt meter and then to distributes power along
several circuits. It also protects these circuits from over load by safety devices like
fuses or circuit breakers.
ELEMENTS OF HOUSE WIRING:


Fuses and circuit breakers



Electric switch



Plug



Socket out let



Lamp holder



Main switch



Incandesant tight
WIRING METHOD: A circuit is path along which the electric current
flows from negative side of power source to positive side.
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COMMON HOUSE WIRING REPAIRS:


Replacing a fuse



Resulting a circuit beaker



Resulting a switch or an out let



Repair of house hold appliances

PRECAUTIONS:


Ensure that the insulation of wire reaches up to accessory



Do not over tighten the screw



Ensure that the base wire is not touching any part of accessory.

RULERS OF WIRING:
1. Every fitting or appliances must also be controlled by a switch.
2. The switch should be on the line conductor
3. Every sub-circuit must have a separate fuse.
All the metals covering frames etc. should be earthed.
Incandescent Light:
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In candescent means ‘glowingat white hot’ .A lamp actually work slike aheating
element,exceptthat it gives of flight by becoming whiteh ot. Figure3.9. shows the part s of a
bulb. The amount of powerit consume sisstamped on the bulb. The higher the wattage,
brighterthe light.The bulbs have filaments made of tungsten. However, special bulbs are
available with inside coating and filled with gas.
Wires and Wire Sizes:
A wire is defined asa bare or an insulated conductor consisting of one or several strands. An
insulated wire consists of a conductor with insulating material made of vulcanized India rubber
(VIR) or polyvinylchloride (PVC). The wire may consist o f one or several twisted strands. A
multi core conductor consists of several cores insulated from one another and enclosed in a
common sheathing (fig.3.10).
Wires ize sare specified by diameter of the wire, using a stand ard wire gauge (SWG), which
also gives an ideao f the current carrying capacity. Thespecification consist so fb ot htheno. Of
strandsand the diameter of each wire in it. Forexample, the specification, (i)silk wire14/36
indicates14strands of 36SWG each and (ii )3/18 PVC indicates 3 strands of 18SWG
each.Engineering Work Shop
Department of Mechanical Engineering

Trade: HOUSE WIRING
EXPT NO: 1 STAIR CASE WIRING
Aim: To do stair case wiring (i.e. control of one lamp by two switches fixed at two different
places).

Materials required:
PVC wire of sufficient length 5-no,Two-way switches, bulb holders, ceiling rose and
bulb.

Tools and equipment used:
1. 6’’ cutting pliers,
2. 6’’screwdrivers,
3. Wire stripper
4. Tester
.Operations to be carried out:
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1. Fitting the wires
2. Connection of the bulb holder
3. Connection of switches
4. Circuit-connection
5. Power from mains
6. Operating the lamp

Procedure:
A phase wire is taken and its one end is connected to the middle point of two – way switch, S1.
While the other end is connected to the phase point of main supply. Another phase wire (second
wire) is taken and used for connecting the lower points of the two switchesS1; S2.The third
phase wire piece is taken and is connected between the middle point of S2 and one of the points
o f the bulb holder .A neutral wire piece is taken and its one end is connected to the remaining
points of bulb holders, while the other end is connected to main supply. Now the glowing of the
bulb is controlled by two way switches.

Precautions:
1. All wire connections to the switches and bulb holders should be right.
2. Always red wire should be used for phase and black for neutral.
3. Too many load connections from a single junctions are avoided
4. Switch should be connected in phase only.
Result and conclusion:

Stair case wiring (i.e. control of one lamp by two switches fixed at two
different places) is done.

S.No.

S1

S2

Lamp

1

Up

Up

Bright

2

Up

Down

Off
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3

Down

Up

Off

4

Down

Down

Bright

EXPT NO: 2
CONTROLLING TWO LAMPS BY TWO INDEPENDENT SWITCHES

Aim: To control two lamps by two independent switches located at two different places.
Materials required: 1/18’’PVC wire of sufficient length 5-no, two way switches, bulb
holders, ceiling rose and bulbs.

Tools and equipment used:
1. 6’’ cutting pliers,
2. 6’’screwdrivers,
3. 1.5 lb ball-peen hammer
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4. Hacksaw
5. Wire stripper
6. 12mmhanddrillingmachine
7. Tester

Operations to be carried out:
1.

Fitting the wires

2.

Connection of the bulb holder

3.

Connection of switches

4.

Circuit-connection

5.

Power from mains

6.

Operating the lamp

Procedure:
Five phase wire pieces are taken and insulation is removed at the ends by wire stripper.
The first phase wire is connected by seconds phase wire. The middle point of switchesS2 is
connected to one point of bulb holder “B2”. By using another phase wire the remaining point o
f the bulbholder“B1”. At the same point of bulb“B1” a phase wire connected to the upper point
of switch“S1”. Two neutral wire pieces are taken and connected to the remaining point of
bulbholder“B1”. One of it is connected to the main supply. After checking the proper circuit
connects the power supply is given to switches. Now the bulbs are ready to show bright and
dim.
Precautions:
1. All wire connections to the switches and bulb holders should be right.
2. Always red wire should be used for phase and black for neutral.
3. Too many load connections from a single junctions are avoided
4. Switch should be connected in phase only.
Result:
Controlling of two lamps by two independent switches located at two different places is done.
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S.
No

S1

S2

L1

L2

1

UP

DOWN

BRIGHT

OFF

2

UP

UP

BRIGHT

BRIGHT

3

DOWN

UP

OFF

OFF

4

DOWN

DOWN

DIM

DIM

WELDING

Introduction
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Welding is metal joining process wherein localized coalescence is produced either by
heating the metal to a suitable temperature, with or without the use of filler metal, with or without
application of pressure. The filler material has similar composition and melting point temperature
as that of the base metal. It is used to fill gap between the joint surfaces.
The welding process is divided into two main sub divisions.
Types of welding
Plastic welding
The pieces of metal to be joined are heated to the plastic state and then forced together by external
pressure without the addition of filler material.
Forge welding
The work piece are placed in a forge or other appropriate furnace and heated within the area to be
joined to the plastic condition. Then parts are quickly superimposed and worked into a complete
union by hand or power hammering or by pressing together.
Resistance welding
In resistance welding, a heavy electric current is passed through the metals to be joined over
limited area, causing them to be locally heated to plastic state and the welding is completed by the
application of pressure for the prescribed period of time.
Fusion welding
In fusion welding, the metal parts to be joined are melted and then allowed to solidify pressure is
not applied and filler metals may be used for this type of welding.
Gas welding
Gas welding is a process in which the required heat to melt the surfaces is supplied by a high
temperature flame obtained by a mixture of two gases. Usually the mixture of oxygen and
acetylene is used for welding purpose.
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Electric Arc welding
Electric arc welding is the process of joining two parts by melting their edges by an electric arc
without the application of pressure and with or without use of filler metals.

Thermit welding
Thermit welding is a fusion process in which weld is effected by pouring super heated liquid
thermit steel, around the parts to be united with or without the application of pressure.
Oxy-acetylene welding
In oxy-acetylene welding oxygen and acetylene are the two gases used for producing flame.
Oxygen is mainly used for supporting the combustion intensity. The oxygen and acetylene under
high pressure in cylinders which are fitted with pressure regulator. Each cylinder is connected to
the blowpipe by flexible hoses. The oxygen cylinders are painted block and acetylene cylinders are
painted maroon. When acetylene is mixed with oxygen in correct proportions in the welding torch,
ignition is takes place. The flame resulting at the tip of the torch is sufficient enough to melt and
the parent material .The flame temperature is about 3200oC.The filler metal rod is generally added
to the molten metal pool to built up the seam for greater strength.
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Types of flames
1 .Neutral Flame (Oxygen, Acetylene in equal
proportions)
2. Oxidizing Flame (excess of Oxygen)
3. Reducing Flame (excess of Acetylene)

Neutral Flame
A neutral flame is produced when approximately equal volumes of oxygen and acetylene are
mixed in the welding torch and burnt at the torch tip. The temperature of the neutral flame is of the
order of about 3260oC The flame has inner cone which is light blue in color. The neutral flame is
used for welding of mild steel, copper, aluminum, cast iron, etc.
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Oxidizing Flame
If the volume of the oxygen supplied to the neutral flame is increased, then resulting flame will be
oxidizing flame. The temperature of oxidizing flame is of the order of about 3482oC. Normally the
outer flame envelope is much shorter. It has very small white inner cone. This flame is used to
weld copper-base metals, zinc-base metals.

Reducing Flame (Carburizing Flame)
If the volume of the oxygen supplied to the neutral flame is reduced, the resulting flame will be a
reducing flame. In this case, flame is recognized by acetylene feather which exists between
theinner cone and outer envelope. The outer flame envelope is longer than that of the neutral flame
andisusually much brighter in color. It has an appropriate temperature of 3038oC. In this type,
flames are used to weld the high-carbon steel, non-ferrous alloys, zinc- bearing alloys. Flame
Adjustment Neutral flame To get the neutral flame, add sufficient oxygen to make the white cone
clear and round. During the neutral flame, the gas mixture from the blow pipe consists of oxygen
and acetylene in the ratio of 1:1:1 Oxidizing flame To get the oxidizing flames add, more oxygen.
The white cone will becomes short and sharp. The flame will produce a hissing sound and will
have a short length.

Carburizing flame
To get the carburizing flame adds more acetylene to the neutral flame. The white cone will become
long surrounded by a feather-like portion. Flame will burn quietly and have more length. Filler
metal It is the material that is added to the weld pool to assist in filling the gap. Filler metal forms
an integral part of the weld. The filler metal is usually available in rod form. The rods are called
filler rods.

Fluxes
During the welding, if the metal is heated in the air, oxygen in the air combines with the metal 5to
form oxides which result in poor quality, low strength welds or in some cases may even make
welding impossible. In order to avoid this problem, a flux is added during the welding. The
fluxprevents oxidation by preventing oxygen from contacting the weld zone. No flux is used in the
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gas welding of steel. The most commonly used flux materials are boric acid, soda ash and sodium
chloride.
Arc welding
In the arc welding process, the source of heat is electricity. In arc welding process, coalescence is
produced by heating the work piece with an electric arc struck between electrode and the work
piece. Welding may be carried out in air or in an inert atm. Filler material may or may not be used.
The temperature of the arc is of the order of 3600oC.
Principle of arc welding Principle of operation

The heat required for joining the metals is obtained from an electric arc. The electric
motorgenerator or transformer sets are used to supply high electric current and the electrodes are
used to produce the necessary arc. The electrode serves as the filler rod and arc melts the surfaces
so that the metals to be joined are fused together. The transformer type welding machine produces
AC current. It takes power directly.

Comparison of A.C and D.C arc welding equipments :
Alternating current(AC)

Direct current(DC)

It is not suitable for joining non-ferrous metals
ferrous metals.

It is not suitable for both ferrous and nonmetals.

Only coated electrodes can be used.

Bare electrodes can also be used.
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Consumes less power.

Consumes more power.

High efficiency.

Low efficiency.

Cost of equipment is less.

Cost of equipment is more.

Noiseless operation.

It gives noise.

Not suitable for welding thin sections.

Suitable for welding thin sections.

Electrodes
Filler rods are used in arc welding are called as electrodes. The Electrodes are made of metallic
wire called core wire. It is uniformly with a protective coating called flux while fluxing an
electrode about 20 mm of length is left bare at one end for holding it using electrode holder. It is
used to transmit full current from electrode holder to the front end of the electrode coating.
Electrodes for Arc welding
Consumable Electrode :These electrodes are made up of copper, steel, brass etc.
Non-consumable electrode : Electrodes made up of carbon and graphite varieties are used in DC
arc welding. Tungsten electrodes used for both AC and DC welding.
Electrode Holder :It is a device used for mechanically holing th electrode and conducting current
to it. Electrode holder should be light, to minimize fatigue incurred by the welder. Jaws are made
to hold the bare end of the electrode in either at vertical or at an angular position.

It is a device used for mechanically holing th electrode and conducting current to it. Electrode
holder should be light, to minimize fatigue incurred by the welder. Jaws are made to hold the bare
end of the electrode in either at vertical or at an angular position.
Welding Cables
Two cables are needed for welding purpose. One is used to connect the power source to electrode;
another cable is connected to ground. The cables are well isolated with rubber.
Welding Bead cleaning accessories
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Chipping hammer
A chipping hammer is chisel-shaped one and it is used to remove the slag from the weld bead.
Wire Brush
A wire brush made up of stiff steel wire, embedded in wood, removes small particles of slag from
the weld bead after the chipping hammer is used.
Hand Screen
It is a protective device used in arc welding. A hand shield is held in the hand of the welder and it
is fitted with a suitable fitter lens.
Helmet
It is used for shielding and protecting the face and neck of the welder and it is fitted with a
suitable fitter lens.
Tongs
Tongs are used to handle the hot metal-welding job while cleaning; they are also used to hold the
metal for hammering.

Goggles
Chipping goggle is used to protect the eyes while chipping the slag. They are fitted while a plain
glass to see the area to be cleaned.
Hand Gloves
Hand gloves are used to protect the hands from electrical shock, arc radiation and hot spatters.
Advantages of arc welding
* Flux shielded manual metal arc welding is the simplest of all the arc welding process.
*The equipment can be portable and the cost is fairly low.
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* This process finds innumerable applications, because of the availability of a wide variety of
electrodes. A big range of metals and their alloys can be welded.

Disadvantages of arc welding
*Because of the limited length of each electrode and brittle flux coating on it,
Mechanization is difficult.
*In welding long joints, as one electrode finishes, the weld is to be progressed with the
next electrode. Unless properly cared, a defect may occur at the place where welding is restarted
with the new electrode.
*It cannot be used to weld metal thickness less then 1.6 mm.

LAP JOINT
Aim : To join the given two work pieces as a lap joint by arc welding.
Material used
Mild Steel plates.
Tools required
• Welding power supply
• Welding rod
• Electrode holder
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• Gloves and apron
• Shield and goggles
• Flat file
• Chipping hammer

• Wire brush

• Earthing clamps
Procedure
1. First of all, the work pieces must be thoroughly cleaned to remove rust, scale and other foreign
materials.
2. Then the given work pieces are placed on the table in such a way that one work piece is placed
on the other work piece like the LAP joint is formed.
3. Appropriate power supply should be given to the electrode and the work pieces.
4. Now the welding current output may be adjusted.
5. When current is passed, arc is produced between the electrode and work pieces.
6. Then the welding is carried out throughout the length.
7. As soon as the welding process is finished, switch off the current supply and allow the work
piece to cool.
8. Slag is removed by chipping process with the help of chipping hammer.
9. Finally using wire brush, welded portions are cleaned.
Result : Thus the given two work pieces are joined as a lap joint by arc welding.
Single V butt joint
Aim
To join the given two work pieces as a single ‘v’ butt joint by arc welding.
Material used
Mild Steel plates.
Tools required
• Welding
power supply
• Welding
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rod
• Electrode holder
• Gloves and apron
• Shield and goggles
• Flat file
• Chipping hammer
• Wire brush
• Earthing clamps
Procedure
1. First of all, the work pieces must be thoroughly cleaned to remove rust, scale and other foreign
materials.
2. Then the given work pieces are placed on the table in such a way that work pieces are brought
close to close to each other so that it forms a V shapes when the plates butt each other.
3. Appropriate power supply should be given to the electrode and the work pieces.
4. Now the welding current output may be adjusted.
5. When current is passed, arc is produced between the electrode and work pieces.
6. Now set the two work pieces in correct position and maintain the gap 3mm and tag at both ends
of the work pieces as shown in figure.
7. Then the welding is carried out throughout the length.
8. As soon as the welding process is finished, switch off the current supply and allow the work
piece to cool.
9. Slag is removed by chipping process with the help of chipping hammer.
10. Finally using wire brush, welded portions are cleaned.
Result
Thus the required ‘single V butt joint’ is made by arc welding process.
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TRADES FOR DEMONSTRATION
POWER TOOLS
INTRODUCTION:
Power tool is a powered by an electric motor, a compressed air motor, or a gasoline engine.
Power tools are classified as either stationary or portable, where portable means handheld. They
are used in industry, in construction, and around the house for cutting, shapping, drilling, sanding,
painting, grinding, and polishing.Stationary power tools for metalworking are usually called
Machine tools.
The lathe is the oldest power tool, being known to the ancient Egyptians. Early industrial
revolution-era factories had batteries of power tools driven by belts from overhead shafts. The
prime power source was a water wheel or a steam engine.

KESHAV MEMORIAL INSTITUTE OF TECHNOLOGY Page 47

Stationary power tools are prized not only for their speed, but for their accuracy. A table
saw not only cuts faster than a hand saw, but the cuts are smoother, straighter and more square than
even the most skilled man can co with a handsaw. Lathes produce truly round objects that cannot
be made in any other way. An electric motor is the universal choice to power stationary tools.
Portable electric tools may be either corded or battery-powered. Common power tools include the
drill, various types of saws, the router, the electric sander, and the lathe. The term power tool is
also used in a more general sense, meaning a technique for greatly simplifying a complex or
difficult task.
1. POWER HACKSAW:
A power hacksaw is a type of hacksaw that is powered either by its own electric motor
(also known as electric hacksaw) or connected to a stationary engine. Most power hacksaw are
stationary machines but some portable models do exist. Stationary models usually have a
mechanism to lift up the saw blade on the return stroke and some have a coolant pump to prevent
the saw blade from overheating.

Fig. Power Hacksaw

While stationary electric hacksaw are reasonably uncommon they are still
produced but saws powered by a stationary engines have gone out of fashion. The reason
for using one is that they provide a cleaner cut than an angle grinder or other types of
saw.
Hand-Held circular saws:
The term circular saw is most commonly used to refer to a hand-held electric
circular saw designed for cutting wood, which may be used less optimally for cutting
other materials with the exchange of specific blades. Circular saws can be either left or
right handed, depending on the side of the blade where the motor sits and which hand
the operator uses when holding a saw. Circular saw (Portable) is shown below
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5. DRILLING MACHINE:
A drill is a tool with a rotating drill bit used for
drilling holes in various materials. Drills are commonly used
in woodworking, metalworking. Special designed drills are
also used in medical and other applications such as in space
missions.
The drill bit is gripped by a chuck at one end of the
drill and rotated while pressed against the target material. The
tip of the drill bit does the work of cutting into the target
material, either slicing off thin shavings (twist drills or auger
bits), grinding of small particles (oil drilling), or crushing and
removing pieces of the work piece (masonry drill).

8. BENCH GRINDER:
A bench grinder or pedestal grinder is a machine used to drive an abrasive wheel (or wheels).
Depending on the grade of the grinding wheel it may be used for sharpening cutting tools such as
lathe tools or drill bits. Alternatively it may be used to roughly shape metal prior to welding or
fitting. A wire brush wheel or buffing wheel can be interchanged with the grinding wheels in order
to clean or polish work-pieces.
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PLUMBING
Introduction
Plumbing deals with the laying of a pipeline. A craftsman may be perfectly proficient with the
hammer, saw and other tools, but the faces difficulties with leaking pipes and overflowing toilets.
Many people rush to a plumber on seeking a tripping pipe, but a person with a little knowledge of
the sanitary system can control this problem easily, saving time and, one with help of few tools.
Plumbing tools
The tools used by a plumber can be classified as follows
1. Pipe wrench 4. Pipe vice 6. Pipe cutter

3. Plumb bob

2. Hacksaw 5. Dies 7.Files and Rasps
Pipe wrench
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A pipe wrench is used for holding and turning the pipes, rods and machine parts. Wrenches are
classified as follows.1.Fixed wrenches 2. Adjustable wrenches.

Pipe vice
A pipe vice is fitted on the work bench. This has a set of jaws to grip the pipe and prevent it from
turning while cutting, threading and fitting of bends, couplings etc. The yoke vice is commonly
used in plumbing used in plumbing practice.

Pipe cutter
The pipe cutter mainly consists of three wheels which are hardened with sharp cutting edges along
their periphery. Of these three wheels, one can be adjusted to any desired distance to accommodate
different size of pipes. After adjusting the cutter on a pipe, it is around the pipe, so that the cutter
wheels cut the pipe along a circle as shown in fig.

Hack saw
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A hacksaw is used for cutting metal rods, bars, pipes, etc.

Threading dies and taps
It is used for cutting external thread on pipes. Threads are produced in various shape and sizes
which are used for fitting inside a handle.

Files and rasps
The file surface is covered with sharp edged teeth and its used for removing metal by rubbing. A
rasp is used for finishing the surface of the work piece.

Plumb bob
It is used for check the vertical line and made up of steel or brass.
Pipe fittings
Pipe fittings are made up of wrought iron. The size of pipe fitting is designated by the size of the
pipe on which it fits. some of the common pipe fittings are shown in fig.
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Coupling
It is a short a cylindrical sleeve with internal threads throughout. A couplings is used for joining
two pipes in a straight and bend where at least one pipe can be turned.
Union
A union is used for joining two pieces of pipes, where either can be turned. It consists of three
parts, two parts joint can be screwed, in to two pipe ends, and the third on for tightening called
centre part.

Nipple
A nipple is a short piece of pipe with external threads at both ends. It is used to make up the
required length of a pipe line.
Elbow
An elbow is to make an angle between adjacent pipes.
Tee
A tee is a fitting that has one side outlet at a right angle to the run. It is used for a single outlet
branch pipe.
Reducer
It is used to connect two different sized of pipes
Plug
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It is used to screw on to a threaded opening, for closing it temporarily.
Valves
Valves are used for regulating the flow of fluid through a pipe. The commonly used valves in
plumbing’s are
1. Gate valve 2.Globe valve
3. Plug valve 4.Check valve
5. Air relief valve.

Types of pipe joints
Bell and spigot joints
A connection between two sections of pipe i.e. the straight
spigot end of one section is inserted into the flared out end of
the adjoining section. The joint is sealed by a sealing
component.
Flanged joints

A flanged joint helps to connect and disconnect
two pipes as per the need. A similar example is
as shown in fig.
Bolted joints
The use of bolted joint is advantageous in the
following circumstances
1. The component that cannot be serviced in line.
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2. The components being joined that are not capable of being welded.
3. Quick field assembly is required.
4. The component or pipe section that needs to be frequently removed for surface.

Threaded joints

Threads are cutted in a pipe, flange coupling to
connect them with each other and these
joints are called threaded joints.
Flexible joints
The flexible joints are generally used to connect between a washbasin and an angle valve.
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Swing joints
Swing joints are special purpose joints mainly used for industrial oriented purposes where a long
bend is required.
Welded and brazed joints
Welded and brazed joints are the most commonly used joints for joining pipe
components.
Expansion joints
Expansions joints are specially designed in pipeline where a small extension of pipe is required

Single line diagram

Single line diagram are most commonly used in plumbing diagram. All power plants and bottling
plant pipes are made by the single line piping diagram.

Double line diagram
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It is used for catalogs and other applications where the visual appearance is more important.
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MACHINE SHOP
INTRODUCTION
In a machine shop, metals are cut to shape on different machine tools. A lathe is used to cut and
shape the metal by revolving the work against a cutting tool. The work is clamped either in a
chuck,fitted on to the lathe spindle or in between the centers. The cutting tool is fixed in a tool
post, mounted on a movable carriage that is positioned on the lathe bed. The cutting tool can be
fed on to the work, either lengthwise or cross wise. While turning, the chuck rotates in
counter‐clockwise direction, when viewed from the tail stock end.

Principal parts of a Lathe
Figure 4.1 shows a center lathe, indicating the main parts. The name is due to the fact that work
pieces are held by the centers.

Bed
It is an essential part of a lathe, which must be strong and rigid. It carries all parts of the machine
and resists the cutting forces. The carriage and the tail stock move along the guide ways provided
on the bed. It is usually made of cast iron.

Head stock
It contains either a cone pulley or gearings to provide the necessary range of speeds and feeds.
It contains the main spindle, to which the work is held and rotated.

Tail stock
It is used to support the right hand end of a long work piece. It may be clamped in any position
along the lathe bed. The tail stock spindle has an internal Morse taper to receive the dead center
thatsupports the work. Drills, reamers, taps may also be fitted into the spindle, for performing
operations such as drilling, reaming and tapping.
Carriage or Saddle

It is used to control the movement of the cutting tool. The carriage assembly consists of the
longitudinal slide, cross slide and the compound slide and apron. The cross slide moves across
the lengthof the bed and perpendicular to the axis of the spindle. This movement is used for
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facing and to providethe necessary depth of cut while turning. The apron, which is bolted to the
saddle, is on the front of thelathe and contains the longitudinal and cross slide controls.

Fig :1Parts of a center Lathe

Fig :2 three jaw and four jaw chuck
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Fig:3 face plate

Fig :4 lathe dog and driving plate

Fig: 5 calipers

Compound Rest
It supports the tool post. By swiveling the compound rest on the cross slide, short tapers may be
turned to any desired angles.
Tool Post
The tool post, holds the tool holder or the tool, which may be adjusted to any working position.
Lead Screw
It is a long threaded shaft, located in front of the carriage, running from the head‐stock to the
tail stock. It is geared to the spindle and controls the movement of the tool, either for automatic
feedingor for cutting threads.
Centers
There are two centers known as dead center and live center. The dead center is positioned in
the tail stock spindle and the live center, in the head‐stock spindle. While turning between
centers, thedead center does not revolve with the work while the live center revolves with the
work.
WORK HOLDING DEVICES
1. Three jaw chuck
It is a work holding device having three jaws (self‐centering) which will close or open with
respect to the chuck center or the spindle center, as shown in figure. It is used for holding regular
objects like round bars, hexagonal rods, etc.

Face plate
It is a plate of large diameter, used for turning operations. Certain types of work that cannot be
held in chucks are held on the face plate with the help of various accessories.
KESHAV MEMORIAL INSTITUTE OF TECHNOLOGY Page 60

Lathe dogs and driving plate
These are used to drive a work piece that is held between centers. These are provided with an
opening to receive and clamp the work piece and dog tail, the tail of the dog is carried by the pin
provided in the driving plate for driving the work piece.

MEASURING INSTRUMENTS
1. outside and inside Calipers
Firm joint or spring calipers are used for transfer of dimensions with the help of a steel rule.

Fig: 6 varnier caliper
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Fig: 7 operations on lathe
2. Venire Calipers
Venire caliper is a versatile instrument with which both outside and inside measurements
may be made accurately. These instruments may have provision for depth measurement also.
3. Micrometers
Outside and inside micrometers are used for measuring components where greater accuracy
is required.
CUTTING PARAMETERS
1. Cutting speed
It is defined as the speed at which the material is removed and is specified in meters per
minute. Ti depends upon the work piece material, feed, depth of cut, type of operation and
so manyother cutting conditions. It is calculated from the relation,
Spindle speed (RPM) = cutting speed x 1000 / (πD)
Where D is the work piece diameter in mm.
2. Feed
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It is the distance traversed by the tool along the bed, during one revolution of the work. Its
value depends upon the depth of cut and surface finish of the work desired.
3. Depth of Cut
It is the movement of the tip of the cutting tool, from the surface of the work piece and
perpendicular to the lathe axis. Its value depends upon the nature of operation like rough
turning orfinish turning.
TOOL MATERIALS
General purpose hand cutting tools are usually made from carbon steel or tool steel. The single
point lathe cutting tools are made of high speed steel (HSS).the main alloying elements in
18‐4‐1 HSStools are 18 percent tungsten, 4 percent chromium and 1 percent vanadium.5 to 10
percent cobalt isalso added to improve the heat resisting properties of the tool. Carbide tipped
tools fixed in tool holders, are mostly used in production shops.
LATHE OPERATIONS
1. Turning
Cylindrical shapes, both external and internal, are produced by turning operation. Turning is the
process in which the material is removed by a traversing cutting tool, from the surface of a
rotating workpiece. The operation used for machining internal surfaces is often called the
boring operation in which ahole previously drilled is enlarged.For turning long work, first it
should be faced and center drilled at one end and then supportedby means of the tail‐stock
centre.
2.Boring
Boring is enlarging a hole and is used when correct size drill is not available. However, it
should be noted that boring cannot make a hole.
3.Facing
Facing is a machining operation, performed to make the end surface of the work piece, flat and
perpendicular to the axis of rotation. For this, the work piece may be held in a chuck and
rotated aboutthe lathe axis. A facing tool is fed perpendicular to the axis of the lathe. The tool is
slightly inclinedtowards the end of the work piece.

4.Taper Turning
A taper is defined as the uniform change in the diameter of a work piece, measured along its
length. It is expressed as a ratio of the difference in diameters to the length. It is also expressed
in degrees of half the included (taper) angle.Taper turning refers to the production of a conical
surface, on the work piece on a lathe.Short steep tapers may be cut on a lathe by swiveling the
compound rest to the required angle. Here,the cutting tool is fed by means of the compound
slide feed handle. The work piece is rotated in a chuckor face plate or between centers.
5.Drilling
Holes that are axially located in cylindrical parts are produced by drilling operation, using a
twist drill. For this, the work piece is rotated in a chuck or face plate. The tail stock spindle has
a standardtaper. The drill bit is fitted into the tail stock spindle directly or through drill chuck.
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The tail stock is thenmoved over the bed and clamped on it near the work. When the job rotates,
the drill bit is fed into thework by turning the tail stock hand wheel.
6.Knurling
It is the process of embossing a diamond shaped regular pattern on the surface of a work piece
using a special knurling tool. This tool consists of a set of hardened steel rollers in a holder with
theteeth cut on their surface in a definite pattern. The tool is held rigidly on the tool post and the
rollers arepressed against the revolving work piece to squeeze the metal against the multiple
cutting edges. Thepurpose of knurling is to provide an effective gripping surface on a work
piece to prevent it from slippingwhen operated by hand.
7.Chamfering
It is the operation of beveling the extreme end of a work piece. Chamfer is provided for better
look, to enable nut to pass freely on threaded work piece, to remove burrs and protect the end
of thework piece from being damaged.
8.Threading
Threading is nothing but cutting helical groove on a work piece. Threads may be cut either on
the internal or external cylindrical surfaces. A specially shaped cutting tool, known as thread
cutting tool, is used for this purpose. Thread cutting in a lathe is performed by traversing the
cutting tool at a definite rate, in proportion to the rate at which the work revolves.
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CUT40 - Plasma Cutter
#KUPJR40
10mm Steel Capacity

Overview
The Plasma Cut 40 is an inverter-based plasma cutting machine produced using the latest in IGBT
technology. Low cost and portable this machine is reliable, robust and stacked with features that
you expect from a quality plasma cutter.
The Plasma Cut 40 produces a high temperature plasma stream, enabling effortless cutting of all
electrically conductive materials including steel, cast Iron, stainless steel, copper, aluminium brass
etc .
The Plasma Cut 40 is equipped with a high quality Italian manufactured Plasma Torch developed
specifically to enhance and improve the cut quality of the Plasma Cut 40 machine. Connection of
the Tecmo PCH/M 35 Plasma torch provides effortless starting of the cut with powerful, fast and
accurate cutting capability, additional is the benefit of longer life cycle consumable electrodes and
cutting tips. The HF contact start function allows the torch tip to be placed directly onto the work
piece during start up and also during the cutting process helping to provide more accurate cutting
and cleaner start of the cut. The plasma Cut 40 is an exceptional machine that is suitable for a wide
range of applications including sheet metal fabrication, light industrial use, site work, automotive,
ducting work, repair and maintenance services.
The Plasma Cut 40 package includes 4 metre Tecmo PCH/M 35 Plasma torch , earth lead and air
regulator. The Cut 40 gives you the best of both worlds – great portability, with the power to get
the job done.
Built to our specification and manufactured in compliance to AS/NZ60974.1

Features


Latest inverter technology



Light industrial application



Strong metal housing



Safe torch connection



High quality Italian plasma torch



HF Contact Arc Start
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Includes


Air regulator



4 Metre Earth lead



4 metre Tecmo PCH/M 35 Plasma torch

3D PRINTER

3D printing is also known as additive manufacturing, or desktop fabrication. It
is a process in which a real, physical object is created based on a 3D design
blueprint. 3D printing is an emerging technology that first was introduced in
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the year 1986; however, it wasn’t until the 1990s that it began to draw
serious attention from all corners of the technology world.
3D printing has the potential to be greener than traditional methods of
manufacturing. 3D printers can be used is for fixing old items, such as cars
that have become obsolete (and the manufacturer no longer supplies or
creates the spare parts). Due to the unavailability of spare parts for old cars,
they are usually recycled or left to be dumped into landfills, thus harming the
environment.
Some people have been using 3D printers to create obsolete parts in order
to keep their cars running. The same idea can apply on almost any other
product out there that can be revived using parts from a 3D printer. The
possibilities are truly endless. Even something as simple as a battery cover
for a remote control can be created, reducing the need to throw the old
remote away.
3D printing can also be used to localize production of items, resulting in a
massive change to supply chains and logistics.Rather than supplying from a
single factory outlet, a company will be able to establish much smaller
production units all over the areas which they serve, thus minimizing
transportation costs. This will be a great advantage to multinational
companies that serve at a global level. Smaller batches could be created at
strategically-placed locations to effectively cover all the countries while
reducing the logistical expenses significantly.
The increased efficiency offered by 3D printing will also pave way for greater
customization for consumers. Also, instead of outsourcing, the local
production of items will bring back manufacturing to domestic soil. Although
such complex economic discussions are beyond the humble authors of this
book, we think that the potential for a true “renaissance” of manufacturing in
countries such as the United States and United Kingdom is immense … and
all thanks to 3D printing.
Before the 3D printing technology can bring about significant changes to the
manufacturing industry, it first has to establish itself as being ready for mass,
mainstream manufacturing; with the rates at which the technology is
improving, the day may not be far when instead of buying products, people
buy design blueprints and print the products using their desktop 3D printers!

Different 3d Printing Processes
The term 3D printing technically refers to the development of any object from
the ground up. This offset of additive manufacturing makes use of different
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processes to help accomplish this job. Regardless of the process used, the
idea behind the creation of objects using 3D printing technology remains the
same; starting from the production of a 3D model using computer-aided
design (CAD) software to the setting up of the machine. However, the actual
process used to create the physical object varies.
There are four different types of 3D printing processes that you are likely to
encounter, and they are as follows:


Stereolithography (SLA)



Selective Laser Sintering (SLS)



Fused Deposition Modeling (FDM)



Multi-Jet Modeling (MJM)

Stereolithography (SLA)
The 3D printing process called stereolithography is generally considered to
be the pioneer of all other 3D printing processes. Charles W. Hull, the
founder of 3D systems, introduced and patented this process in 1988. This
process makes use of a vat of liquid photopolymer resin that is cured by a
UV laser. The laser solidifies that resin layer by layer , in order to create the
whole object.
How it Works
An SLA 3D printer starts off with an excess of liquid plastic. Some of this
plastic is cured (or hardened) to form a 3D object.
There are four main parts in an SLA printer:


A printer filled with liquid plastic



A perforated platform



A UV laser



A computer which controls both the laser and the platform

To begin with, a thin layer of the plastic (anywhere between 0.05-0.15mm) is
exposed above the platform. The laser ‘draws’ the pattern of the object over
the platform as depicted in the design files. As soon as the laser touches the
material, it hardens. This process continues until the whole object has been
constructed.
Objects that are created using SLA are generally smooth, while the quality of
the object is dependent on the complexity of the SLA machine.
Here’s a short video that explains the SLA printing process in greater detail:
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Selective Laser Sintering (SLS)
SLS is one of the most commonly used 3D printing technologies. During the
SLS printing process, tiny particles of ceramic, glass or plastic are fused
together by a high-power laser. The heat from the laser fuses together these
particles to form 3D objects.
Carl Deckard, an undergraduate student at the University of Texas, along
with his Professor, Joe Beaman, developed and patented this process in the
1980s.
The SLS 3D Printing Process
How it Works
Like all other 3D printing processes, the process of creating an object with an
SLS machine begins with designing of a 3D model using CAD software.
These files are then converted into .STL format, which is recognizable by 3D
printers.
SLS utilizes powder materials, usually plastics like nylon, to print the 3D
objects. The laser is controlled by a computer which instructs it to print the
appropriate object by tracing a cross-section of the object onto the raw
material (powder).
The heat from the laser is equal to, or slightly below, the boiling point of the
particles. As soon as the initial layer of the object is formed, the platform of
the 3D printer drops by no more than 0.1mm to expose a new layer of the
powder. Layer by layer, the object is created and it has to be allowed to cool
before being removed from the printer.
This video explains SLS 3D printing in greater detail:

Fused Deposition Modeling (FDM)
The Fused Deposition Modeling printing process is an additive
manufacturing technology that is used for the purposes of modeling,
prototyping and production applications. This method also works by creating
an object layer by layer. However, there are some differences in the way the
materials are used by this technology.
Basic guide to FDM 3D printing
How it Works
3D printers that utilize the FDM technology construct an object layer by layer;
they heat a thermoplastic material to a semi-liquid state. Two materials are
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used by FDM to complete the printing; a modeling material and a support
material. The former constitutes the final product, while the latter acts as
scaffolding.
The raw materials are supplied from the printer’s bays and the printer head is
designed to move based on X and Y coordinates, controlled by the
computer. It only moves vertically (Z-axis) when a layer has been completed.
The benefits offered by FDM make it suitable for use in offices, as it is a
clean and easy-to-use method.
Solid Concepts Inc. have put together a great video that explains the FDM
process in an easy-to-follow fashion:

Multi-Jet Modeling (MJM)
The principle of working of a 3D printer utilizing multi-jet modeling is starkly
similar to that of an ink jet printer. This process is sometimes also referred to
as thermojet. It is a type of a rapid prototyping process that can create waxlike plastic models.
How it Works
MJM printers have a head that has dozens of linear nozzles that sprays a
colored glue-like substance onto a layer of resin powder. Due to the fact that
this technology does not have the same kind of limitations as SLA, it is able
to produce exceptionally detailed objects with thickness as fine as 16microns. However, they aren’t as tough as those created using SLA.
Using this method, the printer is able to create a wax-like 3D object layer by
layer.

Conclusion
All types of 3D printing processes have a few things in common; they all
require a 3D model in .STL format in order for the printer to be able to
understand the blueprints it has to develop. All types of 3D printers build
objects layer by layer; the major difference lies in the technique they use to
solidify the raw materials, as well as the nature of the raw materials
themselves.
For instance, SLA utilizes a UV laser to cure the material (which is in
liquefied form), whereas, SLS uses a laser to solidify the raw material which
is in powdered form. Each of the types offers their own set of benefits for
numerous types of applications. Some are clean (and simple!) enough to be
used in homes and offices, while some are currently limited to industrial
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applications. Nonetheless, the rapid advancements in all 3D printing
technologies are bringing them within the reach of technology enthusiasts
and home users.

Introduction To 3D Printing Software
Unless you’re planning to download ready-made blueprints of models from
the Internet and use them to print objects, you will need to understand what
kind of 3D printing software you need. We had discussed this topic briefly in
the previous chapter; we will now discuss 3D printing software in more detail.

The 3D Printing Process
Before we head deeper into discussing 3D printing software, it is a wise idea
to briefly discuss the actual 3D printing process from scratch so that you
have a clear picture of what exactly you’re dealing with.

Step 1: The Idea
First and foremost: you have to decide what you want to make. It can be
anything, from a simple decoration item to a complex toy. It is best if you
start with simpler projects until you get comfortable with designing more
compound objects. When the team at 3D Insider first got a 3D printer, we
experimented with very simple objects (such as cubes) until our abilities
improved. Come up with a number of ideas, and be prepared to reject a
number of them from a technical feasibility perspective. It’s also important to
take action at this stage – it can be very tempting to come up with a number
of ideas for the next great 3D printed invention, but never get around to
designing and making anything. If you’re prone to procrastinating your work,
then you might want to read this handy guide that covers the best ways to
quit procrastinating – you’ll find that you get a lot more 3D printing learning
and making done after reading it.

Step 2: Design the Model
Here comes the first main step; designing the actual model. After you have
decided what you want to make, you should use CAD software (or non-CAD
software) that can help you craft the model. Learning to use any particular
design software is no easy task; and you should be well prepared for it as
well as being willing to learn.
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On the 3D Insider YouTube channel you’ll find some great introductory
videos, showing you the ropes of common CAD software – in particular
Autodesk Inventor.

Step 3: Convert it into STL
It is absolutely necessary that you convert your model into STL format after it
has been completed. Most of the CAD software you’ll ever encounter comes
with built-in features that allow you to export the model as STL. Nonetheless,
if you’re planning to use a non-CAD design software, such as Google
SkectchUp, you will need to install a plugin (Cadspan, in this case) in order
to be able to tweak and convert the final design.
After you’ve converted your model into a STL format, you’re only half-way
across to getting a 3D printable file.

Step 4: Slicing it
The fourth step requires you to ‘slice up’ the model into layers so the 3D
printer can understand how to go about creating the object. This is the last
step involving the use of computer software, after which you will get the final
G-code file that the printer can recognize.
To sum it all up: You need software to design the model, convert it into STL
and to slice up the model to get it ready for the 3D printer.

Computer-Aided Design Software
Computer-aided design (CAD) software has been around for decades. It was
initially designed for engineering applications and was so complex that only
engineers with the right training could use them.
Since the inception of 3D printing technology, CAD software has been
commonly used to create 3D models of objects. One of the main reasons of
using CAD software as compared to non-CAD alternatives such as
Photoshop is that it enables the designers to export the model as an STL file.
Just so you remember: An STL file is a format that contains information that
is required to produce a 3D model on stereolithography printers.
Due to its complex features, CAD software is rather expensive for
commercial use, ranging from $10,000 up to $100,000 for the best
applications out there. This would be, of course, impractical and unaffordable
for a home user who is just entering the world of 3D printing.
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Fortunately, a lot of free CAD software has been made available, and is
almost as good as some of the paid versions out there. Many commercial
CAD programs also have free/limited licence versions which allow you to dip
your toes in the world of CAD design and 3D printing without spending
thousands of dollars.
Regardless of whether it is free or paid, keep in mind that there is a steep
learning curve to grasp the basics of CAD software. You will need to put in a
lot of effort and time and will also have to exhibit patience before you can
master the art of designing using CAD software.
When it comes to 3D printing, you aren’t going to get far before the name
“AutoDesk Inventor” is bandied about:
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CNC MACHINE
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Product Description
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Brand

: ROBOTICSDNA.IN

Model Name/Number

: 3 Axis 1610 Mini

Capacity

: 500mw laser CNC

Material

: Aluminium alloy

Automation Grade

: Semi-Automatic

Controller

: GRBL

Working area

: 160 x 100x 40mm.

Control Software.

: Grbl Controller (include).

Description.

: Some components and core components have been assembled, simply
assembled according to the installation instructions, you can use the
rack.

Usage

: Can be engraved plastic, wood, acrylic, pvc, pcb, wood or the like
material.

MANUAL OF CNC ENGRAVING MACHINE
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I.

Safety warning:

1.

Improper use of the CNC engraving machine can cause serious health risks and
risk of damage to the machine.
If you are using the CNC engraving machine, you are responsible for the safety
of all people and equipment affected by using the machine.
Only persons with proper training and up-to-date knowledge of the safe
operation procedures should use the CNC machine.
If you are in doubt about the safe and proper operation, you MUST ask for
assistance before operating the machine.
Failure to operate the CNC machine in a safe and responsible way might result
in serious consequences such as being held liable for damages and being banned
from using the machine in the future.

2.
3.
4.
5.

II.

Experimental Safety Precautions:

1.
2.

Replace water inside the tank of cooling system before each use.
Turn on the computer, software and then open the spindle controller to avoid
damaging machine.
Simulate cutting tool path without installing cutting tool. Make sure there is no
problems before installing cutting tool.
Operator has to stay with the machine during machining.
Don’t connect the computer to internet to avoid virus.
Remove the water pump from the tank if the CNC engraving machine is not in
use.

3.
4.
5.
6.

III. Purpose of the experiment:
Use CNC engraving machine properly.

IV. Experiment principle:
Computer controlled engraving process.
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V.

Experimental equipments:

1.

Monitor:(x 1)

2.

Computer: (x1)
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3.

Spindle controller: (x1)

4.

Pumping motor (Put in the water tang during machining):
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5.

Water tank: (x1)

6.

High-speed spindle x 1

and platform × 1:
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7.

Vise × 4 and wrench x2

VI. Experimental setup:
1.
2.
3.
4.

Connect spindle controller to computer.
Connect water pump to controller.
Plugin the power of computer, monitor and spindle controller.
Make sure water level in water tank is higher than the pump.

VII. Experimental procedure:
1.
2.

Sign the user record book.
Turn on computer.

3.

Open simulation software CIMCO Edit V5
. Figure 1 appears. File->load
the NC program, press the path simulation icon.

Figure 1
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4.

Once path simulation starts, Figure 2 appears. Left hand side of the window
displays NC code, the right hand side shows machining path. Control buttons are
at the bottom right. Press the playback, NC code runs, and check the machining
path.

Figure 2

5.

Activate Mach3Mill software by double click Mach3Mill icon
, and Figure
3 appears. Be sure to start Mach3Mill before turning on the spindle controller to
avoid sudden movement of machining tool. (See appendix 1 for more info of use of
Mach3Mill).
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Figure 3
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6.

Turn on the controller (at the rear of the controller case) as shown below, check if
water in the water tank is circulating (Do not use if the water is not circulating to
avoid over heating of spindle may and damaging spindle).

Figure 4

7.

8.

Press Reset, use the left and right keys on keyboard to control the X-axis motion,
the up and down keys to control the Y axis motion, Page Up and Page Down keys
to control the Z-axis motion.
Load NC code. File → Load G-code.
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Figure 5
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9.

G-code shown in the program window and the tool path shown in Figure 6.

Figure 6

10. Before installing tool, Z-axis must have a safety height and put a soft pad below
the tool holder to protect tool if tool drops accidentally. If cutting depth is 3 mm,
Tool bottom must be at least 5 mm above the platform bottom (cutting depth + 2
mm = height of tool bottom above the platform to avoid tool hitting the platform).
The X and Y axis must be located at the center of the platform to avoid tool hitting
the limit switch.
-Press Reset to set position 0 for X, Y and Z axis, respectively.
-Press 開始(Start) to start path simulation.
-Press 暫停(Suspend) to stop simulation temporarily and press 開始 to restartsimulation
from where the NC code is suspended.
-Press 停止(Stop) to stop NC code.

11. Open up acrylic lid and use vises to fix the workpiece on the platform as shown.
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Figure 7
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Install the milling tool on tool holder of the spindle.
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12. Use the keyboard up, down, left and right to move spindle to the machining origin
of the workpiece, then use Page Up and Page Down keys to move the Z-axis down
to contact the machining surface.
13. Press Reset zero X, zero Y and zero Z, to set the machining origin.
14. Close acrylic cover. Then move tool up without contact with the workpiece.
Press RUN on the controller (as shown in Figure 8), the spindle rotates (Use the black
knob to adjust frequency of controller. The relationship between spindle speed and
frequency of controller can be found in Appendix II).

Figure 8

15. Once spindle starts rotating, Press Run to start machining. The operator must stay
with the machine. Do not leave the machine untended. Always try lower
spindle speed first before using high spindle speed. Contact experienced users for
suggestions on spindle speed.
16. Once machining complete, press STOP on the spindle controller to stop the
spindle.
17. Using the keyboard on, down, left, right, Page Up and Page Down keys to move
the spindle to its original state.
18. Turn off the spindle controller and computer.
19. Remove the workpiece and the tool. Place vise and wrench in the original drawer.
20. First use brush to clean machine and platform and then use vacuum to clean up
machine and platform. Make sure to vacuum the interior of the platform to
remove cutting leftovers (chips).
21. Close the acrylic cover of machine.
22. Remove the water pump from the tank if the CNC engraving machine is not in use.
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23. Sign off the user record.
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Appendix II
Frequency

rpm

Frequency

rpm

10

600

210

12600

20

1200

220

13200

30

1800

230

13800

40

2400

240

14400

50

3000

250

15000

60

3600

260

15600

70

4200

270

16200

80

4800

280

16800

90

5400

290

17400

100

6000

300

18000

110

6600

310

18600

120

7200

320

19200

130

7800

330

19800

140

8400

340

20400

150

9000

350

21000

160

9600

360

21600

170

10200

370

22200

180

10800

380

22800

190

11400

390

23400

200

12000

400

24000
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 To analyze a given network by applying various electrical laws and network theorems
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 To analyze the performance characteristics of DC and AC electrical machines
Course Outcomes:
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 Understand the response of different types of electrical circuits to different excitations.
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parameters
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1. Verification of Ohms Law
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1. Verification of Ohms Law
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4. Transient Response of RLC Series circuit using DC excitation
5. Resonance in series RLC circuit
6. Calculations and Verification of Impedance and Current of RL, RC and RLC series
circuits
7. Measurement of Voltage, Current and Real Power in primary and Secondary Circuits
of a Single Phase Transformer
8. Load Test on Single Phase Transformer (Calculate Efficiency and Regulation)
9. Three Phase Transformer: Verification of Relationship between Voltages and
Currents (Star-Delta, Delta-Delta, Delta-star, Star-Star)
10. Measurement of Active and Reactive Power in a balanced Three-phase circuit
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LABORATORY INSTRUCTIONS
1. The student is not allowed for the laboratory class without lab work book and
record of the completed experiment.
2. Before coming to the laboratory, each student should read theory and
procedure of the experiment to be done.
3. Before leaving the laboratory, the items issued should be returned to lab
instructor and should have to bear the cost of any damage or missing items.
4. The stools should be kept back to normal position before leaving the
laboratory.
5. Carry bags and other belongings are not allowed to put on the laboratory
table.
6. The lab schedule should be strictly followed.
7. Discipline should be maintained in the laboratory.

INTRODUCTION:
Components of an electrical circuit or electronic circuit can be connected in
many different ways. The two simplest of these are called series and parallel and
occur very frequently. Components connected in series are connected along a single
path, so the same current flows through all of the components. Components
connected in parallel are connected so the same voltage is applied to each
component.
SERIES CIRCUIT:
A circuit composed solely of components connected in series is known as a
series circuit. In a series circuit, the current through each of the components is the
same, and the voltage across the circuit is the sum of the voltages across each
component. In a series circuit the current is the same for all elements. The total
resistance of resistors in series is equal to the sum of their individual resistances
PARALLEL CIRCUIT:
A circuit composed solely of components connected completely in parallel is
known as a parallel circuit. In a parallel circuit, the voltage across each of the
components is the same, and the total current is the sum of the currents through
each component. In a parallel circuit the voltage is the same for all elements. To find
the total resistance of all components, add the reciprocals of the resistances of each
component and take the reciprocal of the sum. Total resistance will always be less
than the value of the smallest resistance
BREAD BOARD LAYOUT:

RESISTOR COLOR CODE SYSTEM :
Resistor color coding system applies to carbon film resistors, metal oxide film
resistors, fusible resistors, precision metal film resistors, and wire-wound resistors
(cylindrical with enlarged ends) of the axial lead type. This system was employed for
resistors when the surface area was not sufficient to print the resistance value for the
past time. The first 3 (4) bands closest to one end of the resistor are used to
determine the resistance. The fourth (fifth) band represents the tolerance of the
resistor. Additional information can be obtained from the last band. Generally, If an
additional fifth band is black, the resistor is a wire wound resistor. If an additional
fifth band is white, the resistor is a fusible resistor. If there is only one black band in
the center, the resistor is called a zero ohm resistor.
How to read the resistor code
First find the tolerance band, it will typically be gold ( 5%) and sometimes silver
(10%). Starting from the other end, identify the first band - write down the number
associated with that color; in this case Red is 2. Now 'read' the next color, here it is
red so write down a 2 next to the two. (you should have '22' so far.) Now read the

third or 'multiplier' band and write down that number of 1. In this example, the
'multiplier' band is Black so we get 22 Ω.
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1. VERIFICATION OF OHM'S LAW
AIM:
To verify ohm’s law and observe the relation between voltage drop and current
flowing through the element for the given network.
APPARATUS:
S. No.

Name of the Component

Range

Number

1.

Regulated Power supply

0-30V

1

2.

Resistor

1KΩ

1

3.

Ammeter

0-20 mA

1

4.

Voltmeter

0-30V

1

5.

Bread board

6.

Connecting wires

1
Sufficient

THEORY:
At constant temperature, the potential difference across the conductor is directly
proportional to current flowing through the conductor is called ohms law.
V ∝I
V=IR where the constant of proportionality R is called the resistance or electrical resistance,
measured in ohms (Ω).
Where V is the potential difference across it and I is the current through the conductor
I=V*Constant;
Here the proportionality constant is equal to 1/R;
R is the resistance of the conductor.
As per Ohm’s law, I=V/R;
V=IR.
According to this law, graphically the V − I characteristics are linear. At any given point in
the graph, the ratio of voltage to current is always constant.
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CIRCUIT DIAGRAM:

PROCEDURE:

1. Give connections as per the circuit diagram.
2. Switch ON the power supply to RPS.
3. Set a voltage of 2V from regulated power supply (RPS), and note down the
corresponding ammeter and voltmeter (𝐴1 & 𝑉1 ) readings.
4. Repeat the above step for voltages in steps by varying RPS upto 20V.
5. Switch OFF the power supply to RPS.
6. Plot the graph between voltmeter and ammeter readings.
TABULAR COLUMN:
S. No.

Vin (volts)

V1 (volts)

I1 (mA)

3
MODEL GRAPH:

PRECAUTIONS:

1. Cross verify whether the given resistor is of 1kΩ or not by using color coding
of resistors.
2. Connect the meters with appropriate polarities.
3. Avoid loose connections.
4. Take the readings without parallax error.
5. Before starting the experiment, the voltage knob position of RPS should be in
minimum position.

RESULT:

4
Viva Questions with answers:

1. Define current.
The flow of electrons is called the current. Its unit is ampere and its symbol is
“I”. The instrument which measures it is called ampere meter.
2. What is the unit for current?
Ampere is the unit for current measurement.
3. Which meter is used to measure the current in the circuit?
Ammeter is used to measure the current.
4. Define volt.
One volt is that much force which causes the current of one ampere through a
resistance of one ohm.
5. Define potential difference.
The potential difference is the pressure between any two points in a circuit.
6. Define Electromotive force.
It is the force which causes the current to flow in the circuit.
7. Define resistance.
The hindrance or opposition offered in the way of current in an electric circuit
is called resistance.
8. What is the unit of resistance?
The unit of resistance is ohm.
9. Define ohm.
It is defined as that resistance offered by a conductor or substance which
allows one ampere of current to flow if one volt is applied across its terminals.
10. Define specific resistance.
The specific resistance of the material may be defined as the resistance offered
by the two opposite faces of a unit cube.
11. Mention the unit of specific resistance.
Its unit is ohm-meter.
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12. What is the relation between resistance and conductance?
Resistance and conductance are inversely related to each other.
13. Define ampere.
It is defined as that current which is produced by one volt of electric pressure
applied to a resistance of one ohm.
14. What is coulomb?
It is the quantity of electricity conveyed by a current of one ampere flowing
for one second. It is denoted by “Q” and it is also called ampere second.
15. What is charge?
Charge is an electrical property of the atomic particles of which matter
consists, measured in coulombs (C). The charge of an electron is -1.602 X 10-19
C.
16. State ohm’s law.
At constant temperature, the potential difference across the conductor is
directly proportional to current flowing through the conductor is called ohms
law.
17. Mention the limitations of ohm’s law.
Not applicable to non-linear devices such as diodes, Zener diode, voltage
regulators etc.
It does not hold good for non-metallic conductors such as silicon carbide.
18. Is resistor is a passive element or active element.
Resistor is a passive element because this dissipates the energy in the form of
heat when it allows current.
19. Define network element.
It is defined as an element with two terminals which can be connected to
another element.
20. Classify network elements.
Electrical networks can be classified as below
Active and passive elements, Linear and non-linear elements, Unilateral or
bilateral elements and Lumped and distributed elements.
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2. VERIFICATION OF KVL AND KCL
AIM:
To verify Kirchhoff's voltage law and Kirchhoff's current law for a given circuit.

APPARATUS:

S. No.

Name of the Component

Range

Number

1.

Regulated Power supply

0-30V

1

2.

Resistor

1KΩ

3

3.

Ammeter

0-20 mA

3

4.

Voltmeter

0-30V

2

5.

Bread board

6.

Connecting wires

1
Sufficient

THEORY:
Kirchhoff’s Law: A German physicist Gustav Kirchhoff developed two laws enabling easy
analysis of an interconnection of any number of circuit elements. The first law deals with the
flow of current and is popularly known as Kirchhoff’s Current Law (KCL) while the second
one deal with the voltage drop in a closed network and is known as Kirchhoff’s Voltage
Kirchhoff’s Voltage Law:
In any network, the algebraic sum of the voltage drop across the circuit elements of
any closed path is equal to the algebraic sum of the emf’s in the path.
Around a closed path
∑i Vi = 0 Or
It states that the algebraic sum of voltages around any closed path in a network is
equal to zero. It is based on the law of conservation of energy.
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Kirchhoff’s Current Law:
The algebraic sum of all the currents at a junction point is always zero. Or
The total current flowing towards a junction point is equal to the total current
flowing away from that junction point.
∑ Ik = 0
k

The KVL and KCL helps in finding the analogous electrical resistance and impedances of the
complex system. It also determines the current flowing through each branch of the network.
CIRCUIT DIAGRAM:
KVL:

Figure (a)
KCL:

Figure (b)
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PROCEDURE:
a. Verification of KVL
1. Connect the circuit as shown in figure (a).
2. Switch ON the power supply to RPS.
3. Apply an input voltage of 10V from Regulated Power Supply and note down the
voltmeter readings ( 𝑉1 & 𝑉2 ) .
4. Repeat step 3 with a voltage of 15V from RPS.
5. Switch OFF the power supply to RPS.
b. Verification of KCL
1. Connect the circuit as shown in figure (b).
2. Switch ON the supply to RPS.
3. Apply an input voltage of 10V from Regulated Power Supply and note down the
ammeter readings (𝐴1 , 𝐴2 & 𝐴3 ).
4. Repeat step 3 with a voltage of 15V from RPS.
5. Switch OFF the power supply to RPS.
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TABULAR COLUMNS:
KVL:
Vin
(Volts)
10V
15V

V1

V2

(𝑉𝑖𝑛 − 𝑉1 − 𝑉2 )

(Volts)

(Volts)

(Volts)

Theoretical

Practical

Theoretical

Practical

Theoretical

Practical
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KCL:
A1

A2

A3

Vin

(𝐴1 − 𝐴2 − 𝐴3 )
(mA)

(mA)

(mA)

(Volts)
T

P

T

P

T

P

T

P

10V

15V
*T-Theoretical and P-Practical

PRECAUTIONS:

1. Make sure of proper color coding of resistors.
2. Connect the meters properly.
3. Avoid loose connections.
4. Take the readings without parallax error.
5. Before starting the experiment, the voltage knob position of RPS should be in
minimum position.

RESULT:
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Viva Questions with answers:

1. Name the laws proposed by Kirchhoff.
Kirchhoff proposed two laws namely Kirchhoff voltage law and current law
2. State KVL.
In any network, the algebraic sum of the voltage drop across the circuit
elements of any closed path is equal to the algebraic sum of the emf’s in the
path.
3. State KCL.
The total current flowing towards a junction point is equal to the total current
flowing away from that junction point.
4. Which law usually is applied for closed path?
Kirchhoff’s voltage law is applied for closed path.
5. Which law is usually applied at nodal points?
Kirchhoff’s current law is applied at nodal points.
6. Define closed path or loop.
It is a set of branches forming a closed path in such a way that if one branch is
removed in that path it becomes an open path.
7. Define mesh.
It can be defined as a loop which does not contain any other loops within it.
8. Define node.
A point at which two or more elements are joined together is called node. The
junction points are also the nodes of the network.
9. Define junction point.
A point at which three or more branches meet together is called a junction
point.
10. Define branch.
A part of the network which connects different points of the network with
one another is called a branch
11. Law of conservation of energy holds well for which Kirchhoff law.
KVL
12. Law of conservation of charge holds well for which Kirchhoff law.
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KCL
13. Define electrical power.
The rate at which work is done is power
14. Define electrical energy.
It is defined as total amount of work done or simply product of power and
time.
15. What is the unit of energy and power?
Joule is the unit of energy and watt is the unit of power.
16. What is voltage divider rule?
Voltage drop across any resistor or combination of resistors, in a series circuit
is equal to the ratio of that resistance value to the total resistance, multiplied
by the source voltage.
17. What is current divider rule?
The current in any branch is equal to the ratio of opposite branch resistance to
the total resistance value, multiplied by the total current in the circuit.
18. Whether KVL or KCL is applied to a circuit in which the elements are in
series connection.
KVL is applied.
19. Generally whether KVL or KCL is applied to a circuit in which the elements
are in parallel connection.
KCL is applied
20. Define series circuit.
In a series circuit, the elements are connected one after another and current
flows through them are same.
21. Define parallel circuit.
In a parallel circuit, the elements are connected one by one and voltages
across the elements are same.
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3. TRANSIENT RESPONSE OF SERIES RL AND RC CIRCUITS USING DC
EXCITATION
AIM:
To plot the transient response of a series RL and RC circuits for a square wave input.
APPARATUS:

S. No.

Name of the Component

Range

Number

1.

Function generator

1

2.

CRO

1

3.

Resistor

4.

100Ω

1

Variable resistor

0-10kΩ

1

5.

Inductor

10mH

1

6.

Capacitor

0.01 µF

1

7.

Bread board

8.

Connecting wires

1
Sufficient

THEORY:
Series RL circuit:
Consider a circuit in which resistance is connected in series with inductor and
voltage source of V volts, s applied across it. Initially the switch is open. Let us say at time 't'
we close the switch and the current 'i' starts flowing in the circuit but it does not attains its
maximum value rapidly due to the presence of inductor in the circuit as we know inductor
has a property to oppose the change in the current flowing through it.
On application of KVL to the series RL circuit
di

V = iR + L dt
The solution of the above first order differential equation is
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i=

−Rt
V
(
)
∗ [1 − e L ]
R

The term L/R in the equation is called the Time Constant, ( τ ) of the RL series circuit, and it
is defined as time taken by the current to reach its maximum steady state value and the term
V/R represents the final steady state value of current in the circuit.
Series RC circuit:
When a voltage is suddenly applied across a capacitor, which are previously
uncharged, electrons shifting from source to capacitor to source start immediately. In other
words, accumulation of change in the capacitor starts instantly. As the charge accumulating
in the capacitor increases, the voltage developed across the capacitor increases. The voltage
developed across the capacitor approaches to supply voltage the rate of charge
accumulation in the capacitor decreases accordingly. When these two voltages become equal
to each other there will be no more flow of charge from source to capacitor. The flows of
electrons from source to capacitor and capacitor to source are nothing but electric current,
this is max at the beginning and after certain time the current will become zero. The
duration in which current changes in capacitor is known as transient period. The
phenomenon of charging current or other electrical quantities like voltage, in capacitor is
known as transient.
On application of KVL to the series RC circuit
1

𝑡

𝑉 = 𝑖𝑅 + 𝐶 ∫0 𝑖 𝑑𝑡
The solution of the above first order differential equation is
i=
CIRCUIT DIAGRAM:
RL Circuit:

V [ −t ]
∗ e RC
R
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Figure (a)
RC Circuit:

Figure (b)
PROCEDURE:

15
RL circuit:

1. Connect the circuit diagram as shown in figure (a).
2. Switch ON the power supply to function generator and CRO.
3. Apply a square wave peak to peak input voltage of 2V at 1kHZ frequency
from function generator to the circuit.
4. Observe the output or response on CRO (i.e., across the inductor).
5. Plot the response on graph sheet.

RC circuit:

1. Connect the circuit diagram as shown in figure (b).
2. Switch ON the power supply to function generator and CRO.
3. Apply a square wave peak to peak input voltage of 2V at 1kHZ frequency
from function generator to the circuit.
4. Observe the output or response on CRO (i.e., across the capacitor).
5. Plot the response on graph sheet.

TABULAR COLUMNS:

RL Circuit

RC Circuit

Time constant

Time constant

Theoretical

Practical

Theoretical

Practical
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MODEL WAVE FORMS:
RL circuit:

RC circuit:

PRECAUTIONS:

1. Operate the function generator and CRO properly.
2. Avoid loose connections.
3. Observe the wave forms and draw it on graph sheet.
4. Cross verify whether the given resistor is of 100 Ω or not by using color
coding of resistors.

RESULT:
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Viva Questions with answers:

1. Define transient state.
The behavior of the voltage or current when it is changed from one state to
another is called transient state.
2. Define transient time.
The time taken for the circuit to change from one steady state to another
steady state is called the transient time.
3. What is forced response?
When we consider sources acting on a circuit, the response depends on the
nature of the sources. This response is called forced response
4. What is natural response?
In a circuit consists of energy storage elements which are independent of the
sources, the response depends upon the nature of the circuit is called the
natural response.
5. Define transient response.
The storage elements their energy to the resistances here the response changes
with time, gets saturated after some time and is referred as the transient
response
6. Name the two parts of the complete response of a circuit.
The complete response of a circuit consists of two parts, the forced response
and the transient response.
7. Tell the other name for transient response.
Other name for transient response is source free response.
8. Tell the other name for steady state response.
Forced response is the other name for steady state response.
9. Which element opposes the sudden changes in the current?
Inductor element opposes the rapid or abrupt changes in the current.
10. Which element opposes the sudden changes in the voltage?
Capacitor element opposes the rapid or abrupt changes in the voltage.
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11. What is the time constant of series RL circuit?
Τ= L/R
12. What is the time constant of series RC circuit?
Τ= RC
13. Write the current expression of series RL circuit.
i=

−Rt
V
∗ [1 − e( L ) ]
R

14. Write the current expression of series RC circuit.
i=

V [ −t ]
∗ e RC
R

15. Define time constant.
The term L/R in the equation is called the Time Constant, ( τ ) of the RL series
circuit, and it is defined as time taken by the current to reach its maximum
steady state value and the term V/R represents the final steady state value of
current in the circuit.
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4. TRANSIENT RESPONSE OF SERIES RLC CIRCUIT USING DC EXCITATION
AIM:
To plot the transient response of a series RLC circuit for a square wave input for
different damping ratios.

APPARATUS:

S. No.

Name of the Component

Range

Number

1.

Function generator

1

2.

CRO

1

3.

Resistor

4.

1KΩ

1

Variable resistor

0-10kΩ

1

5.

Inductor

10mH

1

6.

Capacitor

0.0145F

1

7.

Bread board

8.

Connecting wires

1
Sufficient

THEORY:
The presence of resistance, inductance, and capacitance in the dc circuit introduces at
least a second order differential equation or by two simultaneous coupled linear first order
differential equations. The complexity of analysis of second order circuits increases
significantly when compared with that encountered with first order circuits. Initial
conditions for the circuit variables and their derivatives play an important role and this is
very crucial to analyze a second order dynamic system.
Consider a series R-L-C circuit and is excited with a DC voltage source of V volts.
The capacitor and inductor are initially uncharged and are in series with a resistor. When
switch is closed at t=0, we can determine the complete solution for the current. Application
of KVL to the circuit results in the following differential equation
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V = iR + L

di 1
+ ∫ i dt
dt C

By differentiating the above we get
𝑑2 𝑖 𝑅 𝑑𝑖
1
+
+
𝑖=0
𝑑𝑡 2 𝐿 𝑑𝑡 𝐿𝐶
The above equation is a second order linear differential equation with only complementary
function. The particular solution for the above equation is zero. Characteristic equation for
the above equation is
𝑅

1

𝐷2 + 𝐿 𝐷 + 𝐿𝐶 𝑖 = 0
The roots of the above equation is
𝑅
𝐿

𝑅 2
𝐿

− ±√([ ] −(4∗

𝐷1 , 𝐷2 =

𝑅

1
))
𝐿𝐶

;

𝐷1 , 𝐷2 = −

1

𝑅

2

𝑅 2

𝑅
2𝐿

𝑅 2

1

± √([ ] − ( ))
2𝐿

𝑅 2

𝐿𝐶

1

𝐷1 = − 2𝐿 + √([2𝐿] − (𝐿𝐶 )) ; 𝐷2 = − 2𝐿 − √([2𝐿] − (𝐿𝐶 ))

𝑅 2

𝑅

1

By assuming 𝐾1 = − 2𝐿 ; 𝐾2 = √([2𝐿] − (𝐿𝐶 ))
𝐷1 = 𝐾1 + 𝐾2 ; 𝐷2 = 𝐾1 − 𝐾2
Here 𝐾2 may be positive, negative or zero.
𝑅 2

1

𝐾2 is positive when [ ] > ( )
2𝐿

𝐿𝐶

The roots are real and unequal, and gives the over damped response.
Then the equation becomes [𝐷 − (𝐾1 + 𝐾2 )][𝐷 − (𝐾1 − 𝐾2 )]𝑖 = 0
The solution of the equation is 𝑖 = 𝐶1 𝑒 (𝐾1+𝐾2)𝑡 + 𝐶1 𝑒 (𝐾1−𝐾2)𝑡
𝑅 2

1

𝐾2 is negative when [ ] < ( )
2𝐿

𝐿𝐶

The roots are complex conjugate, and gives the under damped response.
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Then the equation becomes [𝐷 − (𝐾1 + 𝑗𝐾2 )][𝐷 − (𝐾1 − 𝑗𝐾2 )]𝑖 = 0
The solution of the equation is 𝑖 = 𝑒 (𝐾1𝑡) [𝐶1 cos 𝐾2 𝑡 + 𝐶2 sin 𝐾2 𝑡]
𝑅 2

1

𝐾2 is zero when [2𝐿] = (𝐿𝐶 )
The roots are real and equal, and gives critically damped response.
Then the equation becomes [𝐷 − (𝐾1 )][𝐷 − (𝐾1 )]𝑖 = 0
The solution of the equation is 𝑖 = 𝑒 (𝐾1𝑡) [𝐶1 + 𝐶2 𝑡]
CIRCUIT DIAGRAM:

PROCEDURE:

1. Connect the circuit diagram as shown in figure.
2. Switch ON the power supply to function generator and CRO.
3. Apply a square wave peak to peak input voltage of 2V at 1kHZ frequency
from function generator to the circuit.
4. Observe the output or response on CRO (i.e., across the resistor) by varying
pot resistance from minimum to maximum position for various damping
factors.
5. Measure the resistance value of pot by using multi-meter.
6. Plot the response for damping factors like ζ<1; ζ=1and ζ>1 on graph sheet
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TABULAR COLUMN:

R
(Ω)

L
(mH)

Damping ratio

C
(µf)

𝛼=

𝑅
2𝐿

𝜔0 =

1
√𝐿𝐶

MODEL WAVE FORMS:

System response for series RLC circuit

(a) under damped
(b) critically damped
(c) over damped

ζ=

R C
√
2 L

𝜁=

𝛼
𝜔0
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PRECAUTIONS:

1. Smoothly operate the function generator and CRO.
2. Avoid loose connections.
3. Carefully observe the wave form and draw it on graph sheet.

RESULT:
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Viva-voce questions with answers:

1. When transient behavior occurs in an electric circuit.
Transient behavior occurs when there are sudden changes of applied voltage,
the voltage is shorted and the circuit is connected or disconnected from the
supply.
2. What is the behavior of an inductor when it is excited by constant dc source?
The behavior of an inductor for DC is short circuited.

3. What will be the value of current passing through the inductor L at t=0 +, When a
series RL circuit is connected to a constant voltage source V at t=0?
Zero (since inductor does not accept sudden changes in the current and acts as open
circuit).

4. What is the time constant of series RL circuit?
The time constant of series RL circuit is L/R.

5. What will be the value of current passing through the capacitor C at t=0+, When a
series RC circuit is connected to a constant voltage source V at t=0?
V/R (since capacitor does not accept sudden changes in the voltage and acts as short
circuited)

6. How many storage elements are available in a circuit if the order of the differential
equation is two?
A minimum of two energy storage elements in a circuit leads to the second order
differential equation.

7. What will be type of response obtained from a series RLC circuit if the two roots of
characteristic equation are real and unequal?
The response is over damped when the roots are real and unequal.

8. What will be type of response obtained from a series RLC circuit if the two roots of
characteristic equation are complex conjugate?
The response is under damped when the roots are complex conjugate.

9. What will be type of response obtained from a series RLC circuit if the two roots of
characteristic equation are real and equal?
The response is critically damped when the roots are complex conjugate.

10. If R=100Ω and C=1F then determine the time constant of series RC circuit.
The time constant of series RC circuit is 100.
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5. RESONANCE IN SERIES RLC CIRCUIT
AIM:
To observe resonance condition in a series RLC circuit by varying frequency.

APPARATUS:

S. No.

Name of the Component

Range

Number

1.

Function generator

1

2.

CRO

1

3.

Resistor

1kΩ

1

4.

Inductor

70mH

1

5.

Capacitor

0.047µf

1

6.

Bread board

7.

Connecting wires

1
Sufficient

THEORY:
An AC circuit is said to be in resonance when the circuit current is in phase with the
applied voltage. So, the power factor of the circuit becomes unity at resonance and the
impedance of the circuit consists of only resistance.
In R-L-C series circuit, both XL and XC are frequency dependent. If we vary the
supply frequency then the values of XL and XC varies. At a certain frequency called resonant
frequency (fr), XL becomes equal to XC and series resonance occurs.
At series resonance, XL =XC
fr= 1/2𝜋√𝐿𝐶
Impedance of RLC series circuit is given by:
𝑍 = √𝑅2 + (𝑋𝐿 − 𝑋𝐶 )2
In series resonance,
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i.

The circuit impedance Z is minimum and equal to the circuit resistance R.

ii.

The circuit current I= V/Z = V/R and the current is maximum

iii.

The power dissipated is maximum, P=V2/R

iv.

Resonant frequency is fr = 1/2𝜋√𝐿𝐶

v.

Voltage across inductor is equal and opposite to the voltage across capacitor

vi.

Since power factor is 1, so zero phase difference. Circuit behaves as a purely
resistive circuit.

CIRCUIT DIAGRAM:

PROCEDURE:

1. Connect the circuit diagram as shown in figure.
2. Switch ON the power supply to function generator and CRO.
3. Fed a sine wave of 5V peak to peak input voltage at 1kHZ frequency from
function generator to the circuit.
4. Observe the output or response on CRO (i.e., across the resistor) by varying
input frequency in steps from the function generator.
5. Note down the input frequency, ammeter and the output voltage values.
6. Minimize the function generator and switch OFF the power supply to
function generator and CRO.
7. Plot the graph between input frequency and output voltage values on semilog graph sheet.
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TABULAR COLUMN:
Input frequency

Ammeter reading

Output voltage

(Hz)

(mA)

(Volts)

S. No.

28
MODEL GRAPH:

Where f1 is the lower cutoff frequency, f2 is the upper cutoff frequency and f0 be the resonant
frequency.

PRECAUTIONS:

1. Smoothly operate the function generator and CRO.
2. Generate sine wave from function generator and apply to the circuit.
3. Avoid loose connections.
4. Take the readings without parallax error.
5. Carefully observe the magnitude of output wave form on CRO at resonant
frequency and highlight that frequency.
RESULT:
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Viva Questions with answers:

1. Write the condition for Series Resonance.
Net reactance should be Zero.
2. What will be value of power factor under resonance?
Unity.
3. What will be circuit element under resonance condition?
Resistor element
4. What magnification takes place in series resonance circuit?
Voltage magnification.
5. Define half power frequencies.
The frequencies at which the power in the circuit is

𝑃𝑚𝑎𝑥
2

6. Tell me other name for half power frequencies.
Cut off frequencies.
7. What will be the impedance value of series circuit under resonance condition?
Impedance (Z)=Resistance (R).
8. What is the nature of circuit before resonance occurs?
The nature of the circuit is capacitive.
9. What is the nature of circuit after resonance occurs?
The nature of the circuit is inductive.
10. Whether current is maximum or minimum in series RLC circuit under
resonance?
At resonance condition the value of current is maximum.
11. Whether impedance is maximum or minimum in series RLC circuit under
resonance?
The value of impedance is minimum under resonance.
12. Define resonant frequency.
The frequency at which resonance occurs is called resonant frequency.
13. What is the relation between voltage and current under resonance condition?
The voltage and current are in-phase under resonance condition.
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6. CALCULATIONS AND VERIFICATION OF IMPEDANCE AND CURRENT OF
RL, RC AND RLC SERIES CIRCUITS

AIM:
To calculate and verify the Impedance and Current of RL, RC and RLC series
circuits.
APPARATUS:
S. No.

Name of the Component

Range

Number

1.

Function Generator

1

2.

Ammeter

(0-10)mA-MI

1

3.

Voltmeter

(0-10)V-MI

1

4.

Decade resistance box

1

5.

Decade inductance box

1

6.

Decade capacitance box

1

7.

Bread board

1

8.

Connecting wires

Sufficient

THEORY:
R-L Series circuit:
It consists of a resistance of R -ohms & inductance of L- henry connected in series.
Vs = R.M.S. Value of supply voltage
Vr = R.M.S. Value of resistance voltage drop = I R
VL = R.M.S. Value of Inductance voltage drop = I XL
I = R.M.S. Value of current
In R-L Series circuit
𝑉𝑟 = 𝐼𝑅 𝑎𝑛𝑑 𝑉𝐿 = 𝐼𝑋𝐿
𝑉𝑠 = √(𝑉𝑟2 + 𝑉𝐿2 ) = √(𝐼𝑅)2 + (𝐼𝑋𝐿 )2 = 𝐼√𝑅2 + 𝑋𝐿2
𝐼=

𝑉
√𝑅2 + 𝑋𝐿2

=

𝑉
𝑍

Where,
𝑊ℎ𝑒𝑟𝑒 𝑍 = √𝑅2 + 𝑋𝐿2 𝑖𝑠 𝑡ℎ𝑒 𝑖𝑚𝑝𝑒𝑑𝑎𝑛𝑐𝑒 𝑜𝑓 𝑡ℎ𝑒 𝑐𝑖𝑟𝑐𝑢𝑖𝑡 𝑎𝑛𝑑 𝑋𝐿
= 2𝜋𝑓𝐿 𝑖𝑠 𝑡ℎ𝑒 𝑖𝑛𝑑𝑢𝑐𝑡𝑖𝑣𝑒 𝑟𝑒𝑎𝑐𝑡𝑎𝑛𝑐𝑒 𝑜𝑓 𝑡ℎ𝑒 𝑐𝑖𝑟𝑐𝑢𝑖𝑡
𝑎𝑛𝑑 𝐿 = 𝑋𝐿 /2𝜋𝑓
𝑋𝐿 = 𝑉𝐿 /𝐼
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In R-C Series Circuit:
𝑉𝑟 = 𝐼𝑅 𝑎𝑛𝑑 𝑉𝐶 = 𝐼𝑋𝐶
𝑉𝑠 = √(𝑉𝑟2 + 𝑉𝐶2 ) = √(𝐼𝑅)2 + (𝐼𝑋𝐶 )2 = 𝐼√𝑅2 + 𝑋𝐶2
𝐼=

𝑉
√𝑅2 + 𝑋𝐶2

=

𝑉
𝑍

Where,
𝑊ℎ𝑒𝑟𝑒 𝑍 = √𝑅2 + 𝑋𝐶2 𝑖𝑠 𝑡ℎ𝑒 𝑖𝑚𝑝𝑒𝑑𝑎𝑛𝑐𝑒 𝑜𝑓 𝑡ℎ𝑒 𝑐𝑖𝑟𝑐𝑢𝑖𝑡 𝑎𝑛𝑑 𝑋𝐶
=

1
𝑖𝑠 𝑡ℎ𝑒 𝑖𝑛𝑑𝑢𝑐𝑡𝑖𝑣𝑒 𝑐𝑎𝑝𝑎𝑠𝑖𝑡𝑎𝑛𝑐𝑒 𝑜𝑓 𝑡ℎ𝑒 𝑐𝑖𝑟𝑐𝑢𝑖𝑡
2𝜋𝑓𝐶
𝐶 = 𝑋𝐶 ∗ 1/2𝜋𝑓
𝑋𝐶 = 𝑉𝐶 /𝐼𝑎𝑛𝑑 𝐿 = 𝑋𝐿 /2𝜋𝑓
𝑋𝐿 = 𝑉𝐿 /𝐼

RLC Series circuit:
𝑉𝑟 = 𝐼𝑅 , 𝑉𝐶 = 𝐼𝑋𝐶 𝑎𝑛𝑑 𝑉𝐿 = 𝐼𝑋𝐿
𝑉𝑠 = √(𝑉𝑟2 + (𝑉𝐿 − 𝑉𝐶 )2 = √(𝐼𝑅)2 + (𝐼𝑋𝐿 − 𝐼𝑋𝐶 )2 = 𝐼√𝑅2 + (𝑋𝐿 − 𝑋𝐶 )2
𝐼=

𝑉
√𝑅2 + (𝑋𝐿 − 𝑋𝐶 )2

=

𝑉
𝑍

Where,
𝑊ℎ𝑒𝑟𝑒 𝑍 = √𝑅2 + (𝑋𝐿 − 𝑋𝐶 )2 𝑖𝑠 𝑡ℎ𝑒 𝑖𝑚𝑝𝑒𝑑𝑎𝑛𝑐𝑒 𝑜𝑓 𝑡ℎ𝑒 𝑐𝑖𝑟𝑐𝑢𝑖𝑡 𝑎𝑛𝑑
1
𝑋𝐶 =
𝑖𝑠 𝑡ℎ𝑒 𝑖𝑛𝑑𝑢𝑐𝑡𝑖𝑣𝑒 𝑐𝑎𝑝𝑎𝑠𝑖𝑡𝑎𝑛𝑐𝑒 𝑜𝑓 𝑡ℎ𝑒 𝑐𝑖𝑟𝑐𝑢𝑖𝑡
2𝜋𝑓𝐶
𝑎𝑛𝑑 𝑋𝐿 = 2𝜋𝑓𝐿 𝑖𝑠 𝑡ℎ𝑒 𝑖𝑛𝑑𝑢𝑐𝑡𝑖𝑣𝑒 𝑟𝑒𝑎𝑐𝑡𝑎𝑛𝑐𝑒 𝑜𝑓 𝑡ℎ𝑒 𝑐𝑖𝑟𝑐𝑢𝑖𝑡
𝑎𝑛𝑑 𝐶 = 𝑋𝐶 ∗ 2𝜋𝑓
𝑉𝐶
𝑋𝐶 =
𝐼
𝑉𝑅
𝑅=
𝐼
CIRCUIT DIAGRAM:
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PROCEDURE:
RL Circuit:
1. Connect the circuit as per the circuit diagram.
2. Set input voltage, Vi (0 to 10V) and frequency (10HZ - 1KHZ) from Function generator.
3. Set the value of resistor and inductor value from DRB and DLB.
4. Note down the readings of voltmeter across resistor and inductor and ammeter reading.
5. Repeat the above step by changing frequency from the function generator.
6. Plot the graph between VR and I, VL and I.
7. Calculate the value of resistance, inductive reactance and impedance.
8. Confirm 𝑉𝑅2 + 𝑉𝐿2 = 𝑉𝑡2 and impedance 𝑍 = √𝑅2 + (𝜔𝐿)2 .
RC Circuit:
1. Connect the circuit as per the circuit diagram.
2. Set input voltage, Vi (0 to 10V) and frequency (10HZ - 1KHZ) from Function generator.
3. Set the value of resistor and capacitor value from DRB and DCB.
4. Note down the readings of voltmeter and ammeter.
5. Repeat the above step by changing frequency from the function generator.
6. Plot the graph between VR and I, VC and I.
7. Calculate the value of resistance, capacitive reactance and impedance.
8. Confirm 𝑉𝑅2 + 𝑉𝐶2 = 𝑉𝑡2 and impedance 𝑍 = √𝑅2 + (1/𝜔𝐶)2 .
RLC Circuit:
1. Connect the circuit as per the circuit diagram.
2. Set input voltage, Vi (0 to 10V) and frequency (10HZ - 1KHZ) from Function generator.
3. Set the value of resistor, inductor and capacitor value from DRB, DLB and DCB.
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4. Note down the readings of voltmeter and ammeter.
5. Repeat the above step by changing frequency from the function generator.
6. Plot the graph between VR and I, VL and I VC and I.
7. Calculate the value of resistance, inductive reactance, capacitive reactance and impedance.
1

8. Confirm 𝑉𝑅2 + 𝑉𝐿2 + 𝑉𝐶2 = 𝑉𝑡2 and impedance 𝑍 = √𝑅2 + (𝜔𝐿 − 𝜔𝐶 )2 .

Tabular Columns:
R-L Circuit:

Frequency

R=

I (A)

VR (Volts)

L=

VL (Volts)

(Hz)

(V)

R-C Circuit:

Frequency
(Hz)

Total Voltage

I (A)

R=

VR (Volts)

VC (Volts)

Impedance (Z)
Theoretical

Practical

(Ω)

(Ω)

C=

Total Voltage
(V)

Impedance (Z)
Theoretical

Practical

(Ω)

(Ω)
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R-L-C Circuit:
Frequency
(Hz)

I (A)

R=

L=

VR

VL

VC

(Volts)

(Volts)

(Volts)

Total

C=
Impedance (Z)

Voltage

Theoretical

Practical

(V)

(Ω)

(Ω)

PRECAUTIONS:

1. Smoothly operate the function generator.
2. Generate sine wave from function generator and apply to the circuit.
3. Avoid loose connections.
4. Take the readings without parallax error.
5.
RESULT:
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Viva Questions with answers:
1.

Define impedance.
The opposition to the flow of alternating current is called impedance of an ac
circuit.

2.

Write the impedance of a series RL circuit.
The impedance of a series RL circuit is R+jXL.

3.

Write the impedance of a series RL circuit.
The impedance of a series RC circuit is R-jXC.

4.

Write the impedance of a series RLC circuit.
The impedance of a series RLC circuit is R+j(XL-XC).

5.

Mention any one reason to choose AC voltage wave form by sinusoidal
notation.
The reason for representing ac by sine wave form is
(i)

Derivatives and integrals of sinusoids is again sinusoidal in nature.

(ii)

If a sine wave is passed through LTI system consists of passive
elements, the response is obtained without distortion.

6.

(iii)

The response of second order system is sinusoidal.

(iv)

Sine wave form can be generated easily in labs.

What is meant by phase?
It means that it specifies the position of a sine wave with respect to reference.

7.

What is the average value of sine wave over a complete cycle?
The average value of a sine wave over a complete cycle is zero.

8.

What is the other name for rms value?
The other name for rms value is effective value.

9.

Define form factor.
It is defined as the ratio of rms value to average value.

10.

Define crest factor.
It is defined as the ratio of peak value to rms value.
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7. MEASUREMENT OF VOLTAGE, CURRENT AND REAL POWER IN PRIMARY AND
SECONDARY CIRCUITS OF A SINGLE PHASE TRANSFORMER

AIM:
To measure the voltage, current and real power in primary and secondary circuits of
a 1-Ø transformer.

APPARATUS:
S. No.

Name of the Component

Range

Type

Number

1.

1- Ø transformer

2kVA, 220/220V

1

2.

1- Ø Auto transformer/Variac

(240/0-270V)

1

3.

1- Ø Resistive load

1kW, 230V

1

4.

Voltmeter

(0-300)V

MI

2

5.

Ammeter

(0-10)A

MI

2

6.

Wattmeter

(10A, 300V, 750W) - UPF

Dynamometer

2

7.

Connecting wires

Sufficient

THEORY:
A transformer is a static device which transfers the electrical energy from one circuit
to another circuit with changes in voltages and current but without any change in the
frequency. The transformer works on the principle of electromagnetic induction between
two windings placed on a common magnetic circuit. The two windings are electrically
insulated from each other and also from the core.
When the secondary is loaded the secondary current I 2 is setup. The magnitude
and phase of I2 with respect to V2 is determined by the characteristics of the load. The
secondary current sets up its own mmf and hence its own flux ф2 which is in opposition to
main primary flux ф which is due to I 0 the secondary ampere turns N2*I2 are known as
demagnetizing ampere turns .The opposing secondary flux I2 weakens the primary flux Φ
momentary. Hence primary back Emf E1 tends to be reduced. For a movement V1 gain the
upper hand over E1 and hence causes more current to flow in primary.
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Let the additional primary current be I 21 .It is known as load component of primary
current. This current is anti phase with I21 the additional primary mmf N1*I2 sets up its own
flux Φ21 which is in opposite to Φ2 and is equal to its magnitude. Hence the two cancel each
other out. So the magnetic effects of secondary current I2 are immediately neutralized by the
additional primary current I21. Hence whatever the load conditions be, the net flux passing
through core is approximately the same as no-load.

CIRCUIT DIAGRAM:

PROCEDURE:

1. Connect the circuit as per the circuit diagram shown in figure.
2. Before switch ON the AC mains, keep the 1-Ø variac in minimum position
and 1- Ø, 1KW resistive load in minimum position on secondary winding of
the 1-Ø transformer.
3. Switch ON the AC mains and close the DPST switch.
4. Apply rated voltage of 220V to the primary winding by varying 1-Ø variac.
5. Note down the readings of ammeter (I1), voltmeter (V1) and wattmeter (W1)
on primary side of a transformer.
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6. Now apply suitable load from load bank and note down the readings of
ammeter (I2), voltmeter (V2) and wattmeter (W2) on secondary side of a
transformer.

TABULAR COLUMN:
PRIMARY

SECONDARY

Current (A1)

Voltage (V1)

Power (W1)

Current (A2)

Voltage (V2)

Power (W2)

Amperes

Volts

Watts

Amperes

Volts

Watts

PRECAUTIONS:

1. Keep the auto transformer and resistive load bank should be in minimum
position.
2. Avoid loose connections.
3. Take the readings without parallax errors.
4. Don’t touch any live wire during the conduction of experiment.
5. Choose suitable range of instruments for measurement of current, voltage and
power.
6. Apply suitable load from load bank only so that the current in the primary
and secondary winding should not exceed rated current.

RESULT:
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Viva Questions with answers:

1. Define transformer.
Transformer is a static device which transfers electrical energy from one
electrical circuit to another electrical circuit without change in frequency
through magnetic medium.
2. Define primary winding.
The winding which receives energy is called primary winding.
3. Define secondary winding.
The winding which delivers energy to the load is called secondary winding.
4. Classify the transformers based on voltage levels.
Step up and step down transformers
5. Name the principle is involved in transformer.
The principle involved in transformer is mutual induction.
6. Define mutual induction.
7. Mutual induction is nothing but the current in one coil causes emf in second
coil according to Faraday’s Laws of Electromagnetic Induction.
8. Define self induction.
It is nothing but the emf in the coil is due to its own current.
9. The emf induced in a transformer is a static or dynamic type.
The emf induced in a transformer is statically induced emf.
10. Name the two types of statically induced emfs.
Self induced and mutually induced emf’s are two types of statically induced
emf.
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8. LOAD TEST ON A SINGLE PHASE TRANSFORMER
AIM:
To determine the efficiency and regulation of a 1-Ø transformer by conducting load
test.
APPARATUS:
S. No.

Name of the Component

Range

Number

2kVA, 220/220V

1

(230/0-270V)

1

1- Ø, 1kW, 230V

1

1.

1- Ø transformer

2.

1- Ø Auto transformer/Variac

3.

1- Ø resistive load

4.

Voltmeter

(0-300)V - MI

2

5.

Ammeter

(0-10)A - MI

2

6.

Wattmeter

(10A, 75V, 350W) - UPF

2

7.

Connecting wires

Sufficient

THEORY:
A transformer is a static device which transfers the electrical energy from one circuit
to another circuit with changes in voltages and current but without any change in the
frequency. The transformer works on the principle of electromagnetic induction between
two windings placed on a common magnetic circuit. The two windings are electrically
insulated from each other and also from the core.
Various measurements are made by connecting different loads directly on the
transformer and to determine the efficiency and regulation of transformer at different load
conditions. Usually, this test is performed for low power rating transformer since load is
directly applied, approximating no assumptions are needed accuracy of the results is limited
only by the accuracy of the measurements.
Efficiency:
The efficiency of a transformer at a particular load and power factor is defined as the output
divided by the input–the two being measured in the same units (either watts or kilowatts).
But a transformer being a highly efficient piece of equipment, has very small loss, hence it is
impractical to try to measure transformer, efficiency by measuring input and output. These
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quantities are nearly of the same size. A better method is to determine the losses and then to
calculate the efficiency from;
%Efficiency (η) =

=

Output
∗ 100
Output + losses

Output
∗ 100
Output + Cu loss + iron loss

=

𝑥𝑉2 𝐼2 cos ∅
∗ 100
𝑥𝑉2 𝐼2 cos ∅ + 𝑊𝑖 + 𝑥 2 𝑊𝐶𝑢

=

𝑥𝐾𝑉𝐴 cos ∅
∗ 100
𝑥𝐾𝑉𝐴 cos ∅ + 𝑊𝑖 + 𝑥 2 𝑊𝐶𝑢

Voltage regulation:
Voltage regulation of a transformer is defined as the drop in the magnitude of load voltage
(or secondary terminal voltage) when load current changes from zero to full load value. This
is expressed as a fraction of secondary rated voltage
(%) Regulation = (Secondary terminal voltage at no load − Secondary terminal voltage at
any load)/ secondary rated voltage.
Let E2 = secondary terminal voltage at no-load.
V2 = secondary terminal voltage on full-load.
The change in secondary terminal voltage from no-load to full-load is = E2 − V2.
This change divided by E2 is known as regulation ‘down’.
If this change is divided by V2, i.e., full-load secondary terminal voltage, then it is called
regulation ‘up’.
Percentage voltage regulation =

(E2 − V2 )
∗ 100
E2
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CIRCUIT DIAGRAM:

PROCEDURE:

1. Connect the circuit as per the circuit diagram shown in figure.
2. Before switch ON the AC mains, keep the 1-Ø variac in minimum position
and

1- Ø, 1KW resistive load in minimum/zero position on secondary

winding of the 1-Ø transformer.
3. Switch ON the AC mains and close the DPST switch.
4. Apply rated voltage of 220V to the primary winding by varying 1-Ø variac
and note down the readings of ammeter (I1), voltmeter (V1) and wattmeter
(W1).
5. Switch ON the lamps one-by-one in the load bank on secondary side and note
down the readings of ammeter (I2), voltmeter (V2) and wattmeter (W2) till the
current reaches to 120-125% of rated value.
6. Reduce the load to zero by switching of the lamps one-by-one.
7. Plot the graph between efficiency and load current I2 as well as regulation Vs
load current.
TABULAR COLUMN:
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E2 is the voltmeter reading under no load condition =

PRIMARY

Efficiency

Regulation

%η

%R

SECONDARY

Current

Voltage

Power

Ammeter Voltage

Power

(I1)

(V1)

(W1)

(I2)

(V2)

(W2)

Amperes

Volts

Watts

Amperes

Volts

Watts

=

𝐖𝟐
∗ 𝟏𝟎𝟎
𝐖𝟏

=

𝐄𝟐 − 𝐕𝟐
∗ 𝟏𝟎𝟎
𝐄𝟐

PRECAUTIONS:

1. Avoid loose connections.
2. Keep the auto transformer and resistive load bank should be in minimum
position.
3. Take the readings without parallax errors.
4. Don’t touch any live wire during the conduction of experiment.
5. Choose suitable range of instruments for measurement of current, voltage and
power.
6. Apply load in steps from load bank only so that the current in the primary
and secondary winding should not exceed more than rated current.
RESULT:
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Viva Questions with answers:

1. Define self induced emf and mutually induced emf.
Self induced emf is defined as the emf in a coil due to its own current.
Mutually induced emf is defined as the emf in other coil due to current in first
coil.
2. Why the transformer rating is in kVA not in kW?
In transformer iron losses depends on supply voltage and copper losses
depends on current. Hence total losses of transformer depend on VoltAmperes (VA) and not on power factor. Thats why transformer rating is in
KVA and not in KW.
3. What happens if DC supply is applied to transformer?
If DC voltage is applied to transformer primary winding mutual induction
principle will not works, because due to DC supply constant flux is produced
in primary winding and windings are stationary. Hence there is no emf is
induced in primary and secondary windings, it results the winding of
transformer will burn.
4. Name the losses that occurred in a transformer.
The losses that occurred in a transformer are
constant and variable losses.
5. Mention the other names for constant and variable losses.
The other name for constant loss is iron loss and for variable loss is copper
loss.
6. Why the copper loss is named as variable loss?
The copper loss is dependent on the current flowing through the load that is
connected on secondary.
7. Why the iron loss is named as constant loss?
The loss is constant and is independent of the current flowing through the
load that is connected on secondary.
8. Name the losses that are involved in constant loss.
The constant loss in a transformer involves
hysteresis and eddy current loss.
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9.

What is meant by step up transformer?
In a step up transformer, the number of turns in primary winding is less than
the number of turns in secondary winding.

10. What is meant by step down transformer?
In a step down transformer, the number of turns in primary winding is more
than the number of turns in secondary winding.
11. Define efficiency.
The efficiency of a transformer at a particular load and power factor is defined
as the output divided by the input–the two being measured in the same units
(either watts or kilowatts).
12. Define voltage regulation.
Voltage regulation of a transformer is defined as the drop in the magnitude of
load voltage (or secondary terminal voltage) when load current changes from
zero to full load value. This is expressed as a fraction of secondary rated
voltage
13. What is the condition for maximum efficiency?
The condition for maximum efficiency is that the variable losses are equal to
constant losses.
14. What is an auto transformer?
A single winding transformer acts as both primary and secondary.
15. What is the difference between auto transformer and two winding
transformer?
In a two winding transformer, electric energy is transferred through induction
only whereas in auto transformer energy is transferred by both induction and
conduction.
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9. Three Phase Transformer: Verification of Relationship between Voltages
and Currents (Star-Delta, Delta-Delta, Delta-star, Star-Star)
AIM:

To verify the relations between Line Voltage, Phase Voltage and Line Current
and phase current in Star-Delta, Delta-Delta, Delta-Star, Star-Star connections.
APPARATUS:

S. No.

Name of the Component

3-Ø Transformer with load

1.

Range

Number

3KVA

1

arrangements
2.

Voltmeter

0-600V

2

3.

Ammeter

0-5A

2

4.

3-Ø Autotransformer

0-470V, 4A

1

5.

Connecting wires

Sufficient

THEORY:
For three phase transformers, three single-phase transformers are needed. or
a single three-phase transformer is needed. In both the methods three windings are placed
in both primary and secondary sides. These three windings in primary and secondary can be
connected any one of the following configurations Star-Delta, Delta-Delta, Delta-Star, StarStar connections.
Star Connection
In star connection, there is four wire, three wires are phase wire and fourth is neutral
which is taken from the star point. In STAR connection, the starting or finishing ends
(Similar ends) of three coils are connected together to form the neutral point. A common
wire is taken out from the neutral point which is called Neutral. The other ends are
connected to the corresponding power lines like R,Y and B.
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In star connection, the line voltage is √3 times of phase voltage. Line voltage is the
voltage between two phases in three phase circuit and phase voltage is the voltage between
one phase to the neutral line. And the current is same for both line and phase.
In Star Connection, the phase voltage is low as 1/√3 of the line voltage, so, it needs
low number of turns, hence, saving in copper.
Delta Connection
In delta connection, there are three wires and no neutral terminal is taken. The delta
connections, the end of each coil is connected with the start of another coil, and three wires
are taken out from the coil joints to the power lines like R,Y and B.
In delta connection, the line voltage is same with that of phase voltage. And the line
current is √3 times of phase current.
Heavy insulation required as Phase voltage = Line Voltage.

CIRCUIT DIAGRAM:

Fig. 1 Star /Star Connection

Fig. 2 Delta/Delta Connection
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Fig. 3 Star/Delta Connection-300 Connection

Fig. 4 Star/Delta Connection+300 Connection

PROCEDURE:

1. Fig. 1 to 4 illustrates the various connection diagrams of three phase
transformer.
2. Connect the Circuit as per Fig. 1 by using the apparatus given in Table 1.
3. Initially Auto transformer should be in minimum position and now switch
ON the MCB’s.
4. Vary the voltage by using auto transformer up to rated voltage.
5. Now note down the reading of Transformer primary and secondary side
meters.
6. After completion of experiment reduce the voltage of auto transformer
minimum position and MCB switch OFF Condition.
7. Repeat same procedure to Star-Delta, Delta-Delta, Delta-Star connections.
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TABULAR COLUMN:

Star/Star (Y/Y) Connection:
S. No.

Primary

Primary

Voltage(V)

Current(A)

Secondary
Voltage(V)

Secondary
Current(A)

Delta/Delta (A/A) Connection

S. No.

Primary

Primary

Voltage(V)

Current(A)

Secondary
Voltage(V)

Secondary
Current(A)

Star/Delta (Y/A) Connection

S. No.

Primary

Primary

Voltage(V)

Current(A)

Secondary
Voltage(V)

Secondary
Current(A)

Delta/ Star (A/Y) Connection

S. No.

Primary

Primary

Voltage(V)

Current(A)

Secondary
Voltage(V)

Secondary
Current(A)
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PRECAUTIONS:

1. Avoid loose connections.
2. Keep the auto transformer and resistive load bank should be in minimum
position.
3. Take the readings without parallax errors.
4. Don’t touch any live wire during the conduction of experiment.
5. Choose suitable range of instruments for measurement of current, voltage and
power.

RESULT:
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Viva Questions with answers:
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10. MEASUREMENT OF ACTIVE AND REACTIVE POWER IN BALANCED
THREE PHASE CIRCUIT

AIM:
To measure the active and reactive

power for the given star and delta connected

balanced three phase load.

APPARATUS:

S.No

Name of the component

Range

Quantity

1.

Wattmeter

0-10A/600V

1

2.

Voltmeter

0-600V

1

3.

Ammeter

0-20A

1

4.

3 phase load

0-200 ohms

1

5.

Inductive load

6.

Connecting wires

1

-

sufficient

THEORY:
Measurement of power in 3 phase circuit Power in 3 phase system may be measured by
using
1. Three single phase wattmeter - This method is used for a star connected, 4 wire systems,
balanced or unbalanced load.
2 .Two 1 phase wattmeter - This method is suitable for 3 phase, 3 wire system and widely
used. It is applicable to both delta and star system, balanced or unbalanced load.
3. One single phase wattmeter - This method is applicable to balanced load only.
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4. One 3 phase wattmeter - 3 phase wattmeter consists of two or three wattmeter elements
mounted together in one case with moving coils mounted on the same spindle
One wattmeter method:
One wattmeter method for measurement of active power is for 3 phase balanced load only.
The current coil of the wattmeter is connected in one of the lines and one end of pressure coil
is connected to the same line. The readings are taken by connecting other terminal of
pressure coil alternately to other 2 lines. The sum of the two readings gives active power.
It is often convenient and even essential that reactive power be measured. For example in
load monitoring, such a measurement gives the operator the information of the nature of
load. Also the reactive power serves as a check on power factor measurements, since ratio of
reactive and active power is tan f = Q/P Where Q & P are the reactive and active power
respectively.
One wattmeter method for measurement of reactive power is for 3 phase balanced load
only. The current coil of the wattmeter is connected in one of the lines. The pressure coil is
connected across two lines. The reactive power is 1.732 times the wattmeter reading.
Circuit Diagram:

54

PROCEDURE:
Active Power:

1. Make the connections as per the circuit diagram.
2.

Check and adjust zero indication of wattmeter and note the multiplying
factor of wattmeter.

3.

Switch on the supply.

4.

Adjust required amount of supply voltage with variac.

5.

Note down voltmeter, ammeter & wattmeter reading W1 with switch at 'a'.

6. Note down voltmeter, ammeter & wattmeter reading W2 with the switch at
'b'.
7. Take four readings for different current for balanced load.
8.

Switch off the supply.

9.

Calculate total active power and power factor.

Reactive Power:

1.

Make the connections as per the circuit diagram.

2.

Switch on the supply.

3.

Adjust the same values of current for balanced loads as in calculation of
active power.

4.

Note wattmeter, voltmeter & ammeter reading.

5.

Switch off the supply.

Observations :
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Measurement of active power
S. No.

Voltage (V)

Current
(A)

Wattmeter
reading
(W)

Total active power
P=W1+W2

𝐭𝐚𝐧Ø =
𝑾 −𝑾
√𝟑*𝑾𝟏 +𝑾𝟐
𝟏

𝟐

Power
factor
(CosØ)

Measurement of reactive power
S. No.

Voltage (V)

RESULT:

Current
(A)

Wattmeter reading
(W)

Total reactive power =√𝟑*W
(VAR)
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Viva questions with answers:

1. Define active power.
It is defined as the product of rms value of voltage, current and cosine of the
angle between voltage and current.
2. Define reactive power.
It is defined as the product of rms value of voltage, current and sine of the angle

between voltage and current.
3. Define apparent power.
It is defined as the product of rms value of voltage and current.

4. What is the meant by balanced load?
Balanced load is nothing but the current and impedance of each phase is same.

5. What is meant by power triangle?
The triangle which depicts the relation between active power, reactive power and
apparent power.

6. What is the active power formula for three phase circuit?
𝑃 = √3 ∗ 𝑉𝐿 𝐼𝐿 𝐶𝑜𝑠Ø
7. What will be the reactive power if the wattmeter reading is 100W?
𝑄 = √3 ∗ 100 𝑉𝐴𝑅
8. Which machine can be taken as an example for absorption for reactive
power?
Transformer.
9. Name the device that can generate leading reactive power.
Capacitor, synchronous capacitor, cable, synchronous motor under over
excited condition generates leading reactive power.
10. Write the relation between kW, kVA and CosØ.
kW=kVA CosØ
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11. PERFORMANCE CHARACTERISTICS OF A SELF EXCITED DC SHUNT
MOTOR
AIM:
To determine the performance characteristics (efficiency) of a self excited DC
shunt motor from no load test (Swinburne’s test).
NAME PLATE DETAILS:

Rated output

2KW

Field current

0.8A

Rated current

12A

Rated voltage

230V

Rated Speed

1500 RPM

Field excitation

220V

APPARATUS:
S. No.
1

Name of the Component
Voltmeter

2

Range

Type

Quantity

(0-300)V

MC

1

(0-2)A

MC

1

(0-20)A

MC

1

350 Ω/2A

Wire wound

1

(0-3000) RPM

Digital

1

--

--

Sufficient

Ammeters
3
4

Rheostat

5

Tachometer

6

Connecting wires
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THEORY:
This method is an indirect method of testing a dc machine. It is named after Sir James
Swinburne. Swinburne's test is the most commonly used and simplest method of testing of
shunt and compound wound dc machines which have constant flux. In this test the
efficiency of the machine at any load is pre-determined. We can run the machine as a motor
or as a generator. In this method of testing no load losses are measured separately and
eventually we can determine the efficiency. The speed of the machine is adjusted to the rated
speed with the help of the shunt regulator R.

Let V be the supply voltage, I0 is the no-load current and Ish is the shunt field current
Therefore, no load armature current is given by the equation shown below.
𝐼𝑎𝑜 = 𝐼0 − 𝐼𝑠ℎ
No-load input = VI0
The no-load power input to the machine supplies the following, as given below.


Iron loss in the core



Friction losses in the bearings and commutators.



Windage loss



Armature copper loss at no load.

When the machine is loaded, the temperature of the armature winding and the field
winding increases due to I2R losses. For calculating I2R losses hot resistances should
be used. A stationary measurement of resistances at room temperature of t degree
Celsius is made by passing current through the armature and then field from a low
voltage DC supply. Then the heated resistance, allowing a temperature rise of 50⁰C
is found. The equations are as follows:𝑅𝑡1 = 𝑅0 (1 + 𝛼0 𝑡1 )
𝑅𝑡1+500 = 𝑅0 (1 + 𝛼0 [𝑡1 + 500 ])
Where, α0 is the temperature coefficient of resistance at 0⁰C
Therefore,
𝑅𝑡1+500 = 𝑅𝑡1

(1 + 𝛼0 [𝑡1 + 500 ])
(1 + 𝛼0 𝑡1 )

Stray loss = iron loss + friction loss + windage loss
= input at no load – field copper loss – no load armature copper loss
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=𝑉𝐼0 − 𝑝𝑓 − 𝑝𝑎0 = 𝑝𝑠
also constant losses
𝑝𝑐 = 𝑛𝑜 𝑙𝑜𝑎𝑑 𝑖𝑛𝑝𝑢𝑡 − 𝑛𝑜 𝑙𝑜𝑎𝑑 𝑎𝑟𝑚𝑎𝑡𝑢𝑟𝑒 𝑐𝑢 𝑙𝑜𝑠𝑠 = 𝑝𝑠 + 𝑝𝑓

If the constant losses of the machine are known, its efficiency at any other load can
be determined as follows.
Let I be the load current at which efficiency is required.
Efficiency when the machine is running as a Motor.
Motor input= VI
Armature copper loss= Ia2 Ra= (I-Ish)2Ra
Constant losses=pc
Total losses =(I-Ish)2Ra+ pc
The efficiency of motor is given below
𝑖𝑛𝑝𝑢𝑡−𝑙𝑜𝑠𝑠𝑒𝑠

ŋm=

𝑖𝑛𝑝𝑢𝑡

=

𝑉𝐼−(𝐼−𝐼𝑠ℎ )2 𝑅𝑎 +𝑝𝑐
𝑉𝐼

Efficiency when the machine is running as a Generator.
Generator output= VI
Armature current= Ia= I+Ish
Armature copper loss= (I+Ish)2Ra
Constant losses=pc
Total losses= (I+Ish)2Ra+ pc
The efficiency of generator is given below
𝑜𝑢𝑡𝑝𝑢𝑡

Ŋg=𝑜𝑢𝑡𝑝𝑢𝑡+𝑙𝑜𝑠𝑠𝑒𝑠 = 𝑉𝐼+(𝐼+𝐼

𝑉𝐼
𝑠ℎ )

2 𝑅 +𝑝
𝑎
𝑐

Advantages of Swinburne’s Test
The main advantages of the Swinburne’s test are as follows:-
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1. This test is very convenient and economical as it is required very less power
from supply to perform the test.
2. Since constant losses are known, efficiency of Swinburne's test can be predetermined at any load.
Disadvantages of Swinburne’s Test
1. Change in iron loss is not considered at full load from no load. Due to
armature reaction flux is distorted at full load and, as a result, iron loss is
increased.
2. This test is not sufficient to know more about its performance (effect of
armature reaction, temperature rise and commutation) under loaded
condition.

CIRCUIT DIAGRAM:
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PROCEDURE:
1. Connect the circuit as per the circuit diagram shown in figure.
2. Keep the field rheostat in minimum voltage position.
3. Switch ON the mains and close the DPST Switch.
4. Start the motor with the help of 3-point starter by slowly moving the starter handle
to right side and hold it for few seconds.
5. Measure the speed using tachometer and adjust it to rated value by varying field
regulator.
6. Note down the readings of ammeters, voltmeter and speed.
7. Minimize the field regulator.
8. Open the DPST Switch and Switch OFF the mains.
9. Calculate the efficiency in advance when the machine is working as a motor and
generator at various loads by relevant formulae’s.
10. Plot the performance curves by taking load on abscissa and efficiency on ordinate.

TABULAR COLUMNS:

Table – 1:

Speed N

Input Voltage-V

(RPM)

(Volts)

Armature

Field

Line current-

Constant losses

current -Iao

current -Ifo

ILo= Iao+ Ifo

𝑾𝑪 = [𝑽 ∗ 𝑰𝑳𝟎 ] −

(Amps)

(Amps)

(Amps)

[𝑰𝒂𝟎 𝟐 𝑹𝒂𝟎 ] (W)

* Suffix o indicates the readings under no load condition.
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Table-2:
MOTOR
Fraction of load (X)

𝟏
𝟒

𝟏
𝟐

𝟑
𝟒

1

𝟏
𝟒

𝟏
𝟐

𝟑
𝟒

1

Voltage (V)
Line current IL (A)
Field current If (A)
Armature current Ia= IL- If (A)
Input power = 𝑉 ∗ 𝐼𝐿 (W)
Variable losses 𝑊𝑉 = [𝐼𝑎 2 𝑅𝑎 ] (W)
Constant losses 𝑊𝐶 (W) Refer table 1.
Total losses= 𝑊𝐶 + 𝑊𝑉 (W)
Output power = Input power − Total losses (W)
Output power
] ∗ 100
% Efficiency = [
input power
GENERATOR
Fraction of load
Voltage

(X)

(V)

Load current IL (A)
Field current If

(A)

Armature current Ia= IL+ If

(A)

Constant losses 𝑊𝐶 (W) Refer table 1.
Variable losses 𝑊𝑉 = [𝐼𝑎 2 𝑅𝑎 ] (W)
Total losses = 𝑊𝐶 + 𝑊𝑉 (W)
Output power= 𝑉 ∗ 𝐼𝐿 (W)
Input power = Output power + Total losses (W)
Output power
] ∗ 100
% Efficiency = [
input power

MODEL GRAPH:
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PRECAUTIONS:

1. Avoid loose connections.
2. Keep the field regulator/rheostat in minimum voltage position.
3. Take the readings without parallax errors.
4. Don’t touch any live wire during the conduction of experiment.
5. Choose suitable range of instruments for measurement of currents and
voltage.

RESULT:
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Viva questions with answers:

1. On which principle DC generator works?
DC generator works on the principle of Faraday’s laws of electromagnetic
induction. (Whenever a conductor cuts the magnetic lines of force an emf is
induced in a conductor).
2. What is the nature of induced emf in a dc generator?
The nature of induced emf in a dc generator is alternating.
3. Name the device that converts the ac emf in a dc generator to pulsating dc
emf.
Commutator converts ac emf into unidirectional dc emf.
4. What are the other names for swinburne’s test?
The other names for Swinburne’s test are no load test and indirect test.
5. Whether swinburne’s test is conducted on shunt and compound motors?
Yes, swinburne’s test is conducted on shunt and compound motors.
6. Which losses information obtained from Swinburne’s test?
No load losses information obtained from the test.
7. What is the function DC motor?
The function of DC motor is to convert electrical energy into mechanical
energy.
8.

What is the function DC generator?
The function of DC generator is to convert mechanical energy into electrical
energy.

9. Why swinburne’s test is conducted on shunt and compound motors?
Swinburne’s test is conducted on shunt and compound motors because of
constant flux (constant speed).
10. Which law is used to determine the direction of induced emf produced in a
generator?
Fleming’s right hand rule.
11. Which law is used to determine the direction of force in case of dc motor?
Fleming’s left hand rule
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12. What are the losses that occurred in a DC machine?
Copper Losses, Magnetic Losses, Mechanical Losses.
13. Define torque?
The Twisting & Turning force in dc motor
14. Why starter is used to start the motor?
DC motors are self starting. To avoid heavy inrush currents at the time of
starting a starter is used to start the motor.
15. Is swinburne’s test is a direct method or indirect method of testing a dc
machine?
It is an indirect method of testing a dc machine.
16. Mention the advantages of swinburne’s test.


This test is very convenient and economical as it is required very less
power from supply to perform the test.



Since constant losses are known, efficiency of Swinburne's test can be
pre-determined at any load.

17. What are the disadvantages of swinburne’s test?


As the Swinburne’s test is performed at no load, Change in iron loss is
not considered at full load from no load.



Commutation on full load cannot be determined whether it is
satisfactory or not and whether the temperature rise is within the
specified limits or not.

18. What are the requirements to produce emf in a generator?
The requirements to produce emf in a generator are conductor, magnetic field
and a relative motion between conductor and magnetic field.
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12. TORQUE SPEED CHARACTERISTICS OF A SELF EXCITED DC SHUNT
MOTOR
AIM:
To determine the performance characteristics of a self excited DC shunt motor
from load test (Brake test).
NAME PLATE DETAILS:

Rated output

5kW

Field current

0.8A

Rated current

20A

Rated voltage

230V

Rated Speed

1500 RPM

Field excitation

220V

APPARATUS:
S. No.
1

Name of the Component
Voltmeter

2

Range

Type

Quantity

(0-300)V

MC

1

(0-2)A

MC

1

(0-30)A

MC

1

350 Ω/2A

Wire wound

1

(0-3000) RPM

Digital

1

--

--

Sufficient

Ammeters
3
4

Rheostat

5

Tachometer

6

Connecting wires

THEORY:
It is a direct method in which a braking force is applied to a pulley mounted on the
motor shaft. A belt is wound round the pulley and its two ends are attached to the frame
through two spring balances S1 and S2. The tension of the belt can be adjusted with the help
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of tightening wheels. The tangential force acting on the pulley is equal to the difference
between the readings of the two spring balances.
Spring balance readings are S1 and S2 in Kg.
Radius of the shaft is R meters.
Speed of the motor is N rpm.
Input voltage across the motor is V volts
Input current is I amps
Torque (T) = (S1 – S2) R x 9.81 N-m.
Motor output = 2ΠNT / 60 watts
Motor input = VI watts
% Efficiency =

output
input

∗ 100 =

CIRCUIT DIAGRAM:

2ΠNT
60

VI

∗ 100
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PROCEDURE:
1. Connect the circuit as per the circuit diagram shown in figure.
2. Keep the field rheostat in minimum voltage position and check that the belt on the
pulley is free so that there is no load on the motor.
3. Switch ON the mains and close the DPST Switch.
4. Start the motor with the help of 3-point starter by slowly moving the starter handle
to right side and hold it for few seconds.
5. Measure the speed using tachometer and adjust it to rated value by varying field
regulator.
6. Note down the readings of spring balance, Ammeter, voltmeter and speed under no
load condition (the belt on the pulley is free or motor is free to rotate).
7. Now apply the load (brakes) by tightening the belt gradually in steps.
8. Note down the readings of ammeter, voltmeter, speed, spring balance (S 1 and S2) in
each step and continued up-to till motor draws the rated current.
9. Pour sufficient water in the brake drum to take series of readings.
10. Loosen the belt and minimize the field regulator.
11. Open the DPST Switch and Switch OFF the mains.
12. Calculate Torque, input power, output power and efficiency for each case by using
relevant formulae.
13. Plot the performance curves by taking output power on X-axis and speed, torque,
efficiency on Y-axis.
Formulae:
Torque T = (9.81 ∗ (S1 ~S2 ) ∗ radius of brake drum)
Measure the diameter of brake drum and convert it into radius as r=D/2 in meters.
Input power = V ∗ IL
Output power = T ∗ ω =
2πNT

2πNT
60

Output power
] ∗ 100 = [ 60 ] ∗ 100
% Efficiency = [
Input power
V ∗ IL
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TABULAR COLUMNS:

S. No.

Input voltage (V)

Line current (IL)

Speed-N

Volts

(Amperes)

(RPM)

Spring

Spring

balance

balance

S1 (Kg)

S2 (Kg)

1
2
3
4
5
6

S. No.

Torque (N-m)

1
2
3
4
5
6

MODEL GRAPH:

Input power (Watts)

Output power (Watts)

% Efficiency
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PRECAUTIONS:

1. Avoid loose connections.
2. Keep the field regulator/rheostat in minimum voltage position.
3. Take the readings without parallax errors.
4. Don’t touch any live wire during the conduction of experiment.
5. Choose suitable range of instruments for measurement of currents and
voltage.

RESULT:
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Viva questions with answers:

1. What is the function of DC motor?
The function of DC motor is to convert electrical energy to mechanical energy.
2. Define torque.
Torque is the twisting force that tends to cause rotation
3. Write the other names for brake test.
Load test and direct test are the other names for brake test.
4. Write the output power expression of a DC motor.
The output power of a DC motor is 2ΠNT/60.
5. What is the principle of DC motor?
When a magnetic field and an electric field interact, a mechanical force is
produced. The DC motor or direct current motor works on that principal. This
is known as motoring action.
6.

Which law is used to determine the direction of force in a DC motor?
Fleming’s left hand rule is used to direction of force in a DC motor.

7. What is back emf?
The generated Emf Eb is directed opposite to the supplied voltage and is
known as the back Emf, as it counters the forward voltage.
8. State Flemings left hand rule.
It states that if the index finger, middle finger, and thumb of your left hand
are extended mutually perpendicular to each other and if the index finger
represents the direction of magnetic field, middle finger indicates the
direction of current, then the thumb represents the direction in which force is
experienced by the shaft of the DC motor.
9. Write the significance of back emf.
The presence of back e.m.f. makes the d.c. motor a self-regulating machine
i.e., it makes the motor to draw as much armature current as is just sufficient
to develop the torque required by the load. Armature current, Ia = (V – Eb)/ Ra
10. How torque, armature current and flux are related in a DC shunt motor?
Torque is directly proportional to armature current and is also directly
proportional to flux.
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11. Name the starter which is used to start the DC shunt motor.
Three point starters are used to start the DC shunt motor.
12. Why starter is required for DC motor.
Starter is used to reduce heavy inrush currents at the time of starting due to
back emf is zero and armature resistance is of smaller value.
13. Write the relation between speed and flux in DC motor.
Speed and flux are inversely related to each other.
14. What happens to the speed of DC motor if torque increases?
Speed decreases.
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13. PERFORMANCE CHARACTERISTICS OF A 3-Ø INDUCTION MOTOR
AIM:
To determine the performance characteristics of a 3-Ø induction motor by
conducting brake test or load test.
NAME PLATE DETAILS:

Rated output power (KW/HP)
Full load rated current (A)- Y
Rated voltage

2.20/3
4.60
415±10%

Rated Speed (RPM)

1440

Frequency(Hz)

50

APPARATUS:
S. No.

Name of the Component

Range

Type

Quantity

1

Voltmeter

(0-600)V

MI

1

2

Ammeter

(0-5)A

MI

1

3

3- Ø Auto transformer

4

Wattmeter

(10A, 75V, 350W) - UPF

Dynamometer

2

5

Tachometer

(0-3000) rpm

Digital

1

6

Connecting wires

--

--

Sufficient

(415/0-470V)

1
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THEORY:
The performance characteristics of an induction motor can be obtained directly by
conducting the load test. The load is applied to the motor either by means of brake or by
coupling it to an ac generator. In the latter case, the efficiency of the generator must be
known for computing the efficiency and other parameters of the induction motor. The main
advantage is that it facilitates the measurement of the temperature rise under actual load
conditions. In this circuit, the ammeters and the wattmeter’s must have a capacity to carry
currents of about 25% more than the full-load current and the wattmeter must be of unity
power factor. The voltage to the stator is applied with the help of a 3-phase auto transformer
and is increased gradually from zero till its reaches it rated value. Now the motor is running
on no-load. The no-load readings of the meters are noted along with the no-load speed.
Then the load on the motor is gradually increased gradually with the help of a brake, and
corresponding to this condition, the readings of the current, voltage, power, torque and the
speed of the motor are again noted. Throughout the test, the supply voltage is kept at the
rated value. Loading of the motor is continued until it reaches a current equal to the full load
current or about 25% higher than the full-load value.
CIRCUIT DIAGRAM:
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PROCEDURE:
1. Give connections as per the circuit diagram shown in figure.
2. Keep the 3-Ø auto transformer in minimum position and also the belt of the brake
drum of induction motor is left free.
3. Close the TPST switch.
4. Slowly increase the voltage and observe the ammeter reading.
5. The motor should start. If it does not start and makes noise then it may be single
phasing. The current in the ammeter initially will be more and it should not exceed
the rated value.
6. Once the motor starts, speed increases and the current in the ammeter falls.
7. Adjust the voltage applied to the stator to rated value through 3-Ø variac.
8. The input power to the motor is indicated by the summation of two wattmeters.
9. Note down the no load readings of voltmeter, ammeter, wattmeter and speed of the
motor.
10. Now apply the load in steps on motor with the help of brake by tightening the belt
until the ammeter reads full load or 125% of the full load current value.
11. For each load note down the spring balances, speed, ammeter, voltmeter and
wattmeter readings. be conducted

TABULAR COLUMNS:

No load condition:

S. No.

Line Voltage (V)

Line Current (A)

Speed N (RPM)

76
Loaded condition:
S. No.

1

2

3

Line Voltage VL (V)
Line Current IL (A)
Speed N (RPM)
Wattmeter reading W1 (W)
Wattmeter reading W2 (W)
Spring balance reading S1 (Kg)
Spring balance reading S2 (Kg)
Input power= W1+ W2 (W)
Torque=9.81*(S1-S2*r) (N-m)
Output power=

2𝜋𝑁𝑇
60

(W)

Output power

% Efficiency =

input power

% Slip 𝑆 = [

𝑁𝑆 −𝑁
𝑁𝑠

∗ 100

] ∗ 100
(W1+ W2)

Power factor cos Ø = [ (

√3𝑉𝐿 𝐼𝐿 )

]

* Measure the diameter of the brake drum and convert it into radius.
MODEL GRAPH:

4

5
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PRECAUTIONS:

1. Avoid loose connections.
2. Keep the 3-Ø auto transformer in minimum position.
3. Take the readings without parallax errors.
4. Don’t touch any live wire during the conduction of experiment.
5. Choose suitable range of instruments for measurement of current, voltage and
power.

RESULT:
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Viva questions with answers:
1. What is the speed of stator field of an induction motor?
Speed of stator field of an induction motor is synchronous speed.
2. Define slip.
The difference in speed between stator field and rotor is called slip
3. What will be the frequency of rotor current?
The frequency of rotor current is slip times supply frequency.
4. What is the slip of value of induction motor at standstill condition?
At stand still condition slip value is unity.
5. Squirrel cage induction motor is not favored in which condition.
It is not favored when high starting torque is required.
6. How can we make the operation of induction motor is closely resembles to that
transformer?
The principle of operation of a 3-phase induction motor is closely resembles to that of
two winding transformer with its secondary short-circuited.
7. When a slip ring induction motor is recommended for applications?
Slip ring induction motor is recommended if the application requires high starting
torque, variable speed operation and frequent starting and stopping and reverse
operations.
8. How a synchronous speed of induction motor can be increased?
By increasing the supply voltage, the synchronous speed of induction motor can be
increased.
9. On which principle induction motor works.
It works on the mutual induction principle.
10. Which material is used for construction of rotor core?
Mild steel is used for construction of rotor core.
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14. TORQUE SPEED CHARACTERISTICS OF A 3-Ø INDUCTION MOTOR
AIM:
To determine the torque and to plot torque Vs speed characteristics of a 3-Ø
induction motor by conducting brake test or load test.
NAME PLATE DETAILS:

Rated output power (KW/HP)
Full load rated current (A)- Y
Rated voltage

2.20/3
4.60
415±10%

Rated Speed (RPM)

1440

Frequency(Hz)

50

APPARATUS:
S. No.

Name of the Component

Range

Type

Quantity

1

Voltmeter

(0-600)V

MI

1

2

Ammeter

(0-5)A

MI

1

3

3- Ø Auto transformer

4

Wattmeter

(10A, 75V, 350W) - UPF

Dynamometer

2

5

Tachometer

(0-3000) rpm

Digital

1

6

Connecting wires

--

--

Sufficient

(415/0-470V)

1

THEORY:
When 3-phase A.C supply is fed to the stator of an induction motor it establishes a
rotating magnetic field which rotates at synchronous speed. Due to the relative velocity
between the rotating magnetic field and rotor of an induction motor an e.m.f is induced in
the rotor conductors and the torque is developed on the rotor. Therefore the rotor also starts
rotating in the direction of rotating magnetic field to reduce the relative speed.
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As the torque depends upon the relative speed between stator field and the rotor, the
rotor adjusts its speed automatically to such a value that the torque is just sufficient to drive
the shaft against the external load and the losses in the motor.
The gross torque developed by the induction motor is proportional to the square of
the supply voltage. This means that the output torque of an induction motor is very
sensitive to the supply voltage. Let us consider an induction motor operating on full load. If
the supply voltage of the motor falls suddenly then the torque developed by the motor will
also reduce momentarily, while the load on the rotor remains unchanged. Under these
conditions, the motor will tend to draw more current from the mains to maintain the output
torque at its normal value. Consequently, there is possibility that the current drawn by the
motor under transient conditions might exceed the full load value, thus causing severe
damage to the motor unless some protective device is used. The above argument is true
even when one of the phases is open-circuited when the motor is running drawing power
only from a single phase. The motor will continue to run drawing excessive current from the
mains which will result in the over-heating of that part of the motor winding. For the above
reason, now-a-days, single-phase preventors are generally used to protect the motors during
single phasing.
CIRCUIT DIAGRAM:
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PROCEDURE:
1. Give connections as per the circuit diagram shown in figure.
2. Keep the 3-Ø auto transformer in minimum position and also the belt of the brake
drum of induction motor is left free.
3. Close the TPST switch ‘S’.
4. Slowly increase the voltage and observe the ammeter reading.
5. The motor should start. If it does not start and makes noise then it may be single
phasing. The current in the ammeter initially will be more and it should not exceed
the rated value.
6. Once the motor starts, speed increases and the current in the ammeter falls.
7. Adjust the voltage applied to the stator to rated value through 3-Ø variac.
8. Now apply the load in steps on motor with the help of brake by tightening the belt
until the ammeter reads full load or 125% of the full load current value.
9. For each load note down the readings of spring balances, speed, ammeter and
voltmeter.
TABULAR COLUMNS:
S. No.

1

2

3

Line Voltage VL (V)
Line Current IL (A)
Speed N (RPM)
Spring balance reading S1 (Kg)
Spring balance reading S2 (Kg)
Torque=9.81*(S1-S2*r) (N-m)
* Measure the diameter of the brake drum and convert it into radius.
MODEL GRAPH:

4

5
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PRECAUTIONS:

1. Avoid loose connections.
2. Keep the 3-Ø auto transformer in minimum position.
3. Take the readings without parallax errors.
4. Don’t touch any live wire during the conduction of experiment.
5. Choose suitable range of instruments for measurement of current, voltage and
power.

RESULT:
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Viva questions with answers:
1. Which material is used for construction of stator core?
Silicon steel is used for construction of stator core.
2. Which material is used for construction of slip rings?
Copper alloy is used for construction of slip rings.
3. What happens if the induction motor slip is negative?
Induction motor behaves as an induction generator when slip is negative.
4. What happens to slip when induction motor runs at synchronous speed?
Slip becomes zero when induction motor runs at synchronous speed.
5. What is the shape of torque slip curve?
The shape of torque slip curve of an induction motor is rectangular hyperbola.
6. Name the two important parts of an induction motor.
Stator and rotor are the two important parts of an induction motor.
7. What is the relation between torque and slip in low slip region?
Torque is directly proportional to slip in low slip regions.
8. Induction motor can be stably operated in which slip region.
In low slip regions induction motor can be operated safely.
9. What is the relation between torque and slip in high slip region?
Torque is inversely proportional to slip in high slip regions.
10. What is the relation between rotor input, rotor copper losses and rotor output?
𝑃2 : 𝑃𝑐𝑢 : 𝑃𝑚 = 1: 𝑆: (1 − 𝑆)
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15. NO-LOAD CHARACTERISTICS OF A THREE-PHASE ALTERNATOR
AIM:

To draw the no load characteristics of a three-phase alternator.

NAME PLATE DETAILS:

Type

Shunt Motor

Salient Pole Alternator

Output rated power (HP/KW)

5

3

Rated current (A)

20

4

Rated voltage (V)

230

415

Rated Speed (RPM)

1500

1500

Field voltage (V)

220

220

Frequency (Hz)

-

50

APPARATUS:
S. No.

Name of the Component

Range

Type

Quantity

1

Voltmeter

(0-600)V

MI

1

2

Ammeter

(0-2)A

MC

1

3

Rheostat

350 Ω/2A

Wire wound

2

4

Tachometer

(0-3000) rpm

Digital

1

5

Connecting wires

--

--

Sufficient
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THEORY:
In this, the alternator under test is coupled to dc shunt motor. The alternator is
started with the help of the dc shunt motor. The speed of the set is then adjusted to the rated
value of the alternator. Next, the excitation of the alternator field winding is provided by
connecting it to the dc source. To start with the potentiometer AB across the field winding is
adjusted such that the field current is zero. The reading of the voltmeter connected across
the stator winding of the alternator is noted. Then, the field current is increased in steps with
the help of potential divider AB, and the corresponding readings of voltmeter and field
current are noted down. This is continued till the voltage reaches a value which is 50% more
than the rated value of the alternator and both the field current and alternator voltage thus
obtained and tabulated. Throughout this test the speed of the alternator is kept constant.
These observations are plotted as a graph. This graph which gives the relationship between
the generated emf and the field current is called the open-circuit characteristics of the
alternator. This information is required to determine the regulation of an alternator.OCC is
plotted by running the machine on no load and by noting the values of induced voltage and field
excitation current it is just like B- H curve.
CIRCUIT DIAGRAM:
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PROCEDURE:
1. Give the connections as per the circuit diagram.
2. Keep the motor field rheostat in minimum voltage position and generator field
rheostat in maximum voltage position.
3. Close the DPST switch and start the motor by using 3-point starter.
4. Check the speed of motor generator set by using tachometer. If the speed of the set is
not at rated speed then vary the field rheostat of motor from initial position to the
rated speed of motor generator set.
5. After acquiring the rated speed, then vary the field regulator of generator from its
maximum voltage position.
6. Note down the open circuit voltage and corresponding field current values up-to the
voltmeter reads more than 50% of rated voltage.
7. Plot the graph between open circuit voltage and field current values.

TABULAR COLUMN:
S. No.

Open circuit voltage -Eph (Volts)

Field current- If (Amps)
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MODEL GRAPH:

PRECAUTIONS:

1. Avoid loose connections.
2. Take the readings without parallax error.
3. Choose proper measuring instruments.
4. Don’t touch any live wires during experiment.
5. Check before starting point regulator of motor in minimum position or not.
6. Check before starting point regulator of generator in maximum position or
not.

RESULT:
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Viva Questions with answers:

1. The stationary armature is preferred in alternator why?
The stationary armature is preferred because of they are cheaper, require less
insulation, and easy to make etc.
2. On what principle an alternator works.
It operates on the same principle as that of dc generators which is based on
electromagnetic induction, which states that an emf is induced in the
conductors due to the relative motion between conductors (stator) and the
magnetic field by the rotor.
3. What is the difference between dc and ac generator?
In dc generators, the magnetic field is stationary and the conductors on
armature are rotated whereas in alternator the field winding is rotated and
the conductors on armature are stationary.
4. Which component is not essential in an alternator?
There is no need to employ a commutator in an alternator as in a DC
generator.
5. Which type of rotor uses in low speed alternators?
Salient pole type rotor uses in low speed alternators.
6. Why the damper windings provided in the alternator?
The damper windings are provided in the alternator to reduce hunting.
7. Name the two types of rotors used in the alternator.
Salient pole and cylindrical type rotors are used in alternator.
8. Why the rotor is laminated?
The rotor is laminated to reduce the core loss.
9. Which type of rotor uses in high speed alternators?
Cylindrical type rotor used in high speed alternators.
10. What is alternator?
An alternator is such a machine which converts mechanical energy from a
prime mover to AC electric power at specific voltage and frequency. It is also
known as synchronous generator.
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KESHAV MEMORIAL INSTITUTE OF TECHNOLOGY
(Approved by AICTE & Govt of T.S and Affiliated to JNTUH)
3-5-1026, Narayanaguda, Hyderabad-29. Ph: 040-23261407

Vision of the Institution:
To be the fountain head of latest technologies, producing highly skilled, globally competent
engineers.

Mission of the Institution:
 To provide a learning environment that inculcates problem solving skills, professional,
ethical responsibilities, lifelong learning through multi modal platforms and prepare
students to become successful professionals.


To establish Industry Institute Interaction to make students ready for the industry.



To provide exposure to students on latest hardware and software tools.



To promote research based projects/activities in the emerging areas of technology
convergence.



To encourage and enable students to not merely seek jobs from the industry but also to
create new enterprises



To induce a spirit of nationalism which will enable the student to develop, understand
Indias challenges and to encourage them to develop effective solutions.



To support the faculty to accelerate their learning curve to deliver excellent service to
student.
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KESHAV MEMORIAL INSTITUTE OF TECHNOLOGY

(Approved by AICTE & Govt of T.S and Affiliated to JNTUH)
3-5-1026, Narayanaguda, Hyderabad-29. Ph: 040-23261407

Department Of COMPUTER SCIENCE ENGINEERING
Vision & Mission of COMPUTER SCIENCE ENGINEERING Department
Vision of the Department : Producing quality graduates trained in the latest software
technologies and related tools and striving to make India a world leader in software products
and services.
Mission of the Department:
Mission of the Department: To create a faculty pool which has a deep understanding and
passion for algorithmic thought process.


To impart skills beyond university prescribed to transform students into a well-rounded
engineering professional.



To inculcate an ability in students to pursue computer science education throughout
their lifetime by use of multimodal learning platform including e-learning, blended
learning, remote testing and skilling.



Exposure to different domains, paradigms and exposure to the financial and commercial
underpinning of the modern business environment through the entrepreneur
development cell.



To encourage collaboration with various organizations of repute for research,
consultancy and industrial interactions.



To create socially conscious and emotionally mature individuals with awareness on
India’s challenges, opportunities, their role and responsibility as engineers towards
achieving the goal of job and wealth creation.
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PROGRAM EDUCATIONAL OBJECTIVES (PEOs)
PEO1: Graduates will have successful careers in computer related engineering fields or will
be able to successfully pursue advanced higher education degrees.
PEO2: Graduates will try and provide solutions to challenging problems in their profession by
applying computer engineering principles.
PEO3: Graduates will engage in life-long learning and professional development by rapidly
adapting changing work environment.
PEO4: Graduates will communicate effectively, work collaboratively and exhibit high levels
of professionalism and ethical responsibility.
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KESHAV MEMORIAL INSTITUTE OF TECHNOLOGY

Program Outcomes

PO1 Engineering knowledge: Apply the knowledge of mathematics, science,
engineering fundamentals, andan engineering specialization to the solution of
complex engineering problems.

PO2 Problem analysis: Identify, formulate, review research literature, and analyze
complex engineeringproblems reaching substantiated conclusions using first
principles of mathematics, natural sciences, and engineering sciences.

PO3 Design/development of solutions: Design solutions for complex engineering
problems and designsystem components or processes that meet the specified needs
with appropriate consideration for the public health and safety, and the cultural,
societal, and environmental considerations.

PO4 Conduct investigations of complex problems: Use research-based knowledge and
research methodsincluding design of experiments, analysis and interpretation of
data, and synthesis of the information to provide valid conclusions.
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PO5 Modern tool usage: Create, select, and apply appropriate techniques, resources, and
modernengineering and IT tools including prediction and modeling to complex
engineering activities with an understanding of the limitations.

PO6 The engineer and society: Apply reasoning informed by the contextual knowledge
to assess societal, health, safety, legal and cultural issues and the consequent
responsibilities relevant to the professional engineering practice.

PO7 Environment and sustainability: Understand the impact of the professional
engineering solutions in societal and environmental contexts, and demonstrate the
knowledge of, and need for sustainable development.

PO8 Ethics: Apply ethical principles and commit to professional ethics and
responsibilities and norms of the engineering practice.

PO9 Individual and team work: Function effectively as an individual, and as a member
or leader in diverse teams, and in multidisciplinary settings.
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PO10 Communication: Communicate effectively on complex engineering activities with
the engineering community and with society at large, such as, being able to
comprehend and write effective reports and design documentation, make effective
presentations, and give and receive clear instructions.

PO11 Project management and finance: Demonstrate knowledge and understanding of
the engineering and management principles and apply these to one’s own work, as
a member and leader in a team, to manage projects and in multidisciplinary
environments.

PO12 Life-long learning: Recognize the need for, and have the preparation and ability to
engage in independent and life-long learning in the broadest context of
technological change.

Program Specific Outcomes

PSO1 An ability to analyze the common business functions to design and develop
appropriate Information Technology solutions for social up liftment.

PSO2 Shall have expertise on the evolving technologies like Mobile Apps, CRM, ERP,
Big Data, etc.
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The English Language Communication Skills (ELCS) Lab focuses on the production
and practice of sounds of language and familiarizes the students with the use of English in
everyday situations both in formal and informal contexts.
Course Objectives:


To facilitate computer-assisted multi-media instruction enabling individualized
and independent language learning



To sensitize the students to the nuances of English speech sounds, word accent,
intonation and rhythm



To bring about a consistent accent and intelligibility in students’ pronunciation of
English by providing an opportunity for practice in speaking



To improve the fluency of students in spoken English and neutralize their mother
tongue influence



To train students to use language appropriately for public speaking, group discussions
and interviews

Course Outcomes: Students will be able to attain:


Better understanding of nuances of English language through audio- visual experience and
group activities



Neutralization of accent for intelligibility



Speaking skills with clarity and confidence which in turn enhances their
employability skills.
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MAPPING OF COS,POS,PSOS

COURSE

COURSE PO PO PO PO PO PO PO PO PO PO PO PO PSO PSO
OUTCOME

1

2

3

4

5

6

7
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9
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CO.2

1

1

CO.3

2

3

CO.1

11

12

1

ELCS
LAB
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2

Syllabus:
English Language Communication Skills Lab (ELCS) shall have two parts:
1. Computer Assisted Language Learning (CALL) Lab
2. Interactive Communication Skills (ICS) Lab

ListeningSkills:
Objectives


To enable students develop their listening skills so that they may appreciate the role in
the LSRW skills approach to language and improve their pronunciation



To equip students with necessary training in listening, so that they can comprehend
the speech of people of different backgrounds and regions.

Students should be given practice in listening to the sounds of the language, to be able
to recognize them and find the distinction between different sounds, to be able to mark stress
and recognize and use the right intonation in sentences.


Listening for general content



Listening to fill up information



Intensive listening



Listening for specific information

SpeakingSkills:
Objectives


To involve students in speaking activities in various contexts



To enable students express themselves fluently and appropriately in social and
professional contexts :



Oral practice
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Describing objects/situations/people



Role play – Individual/Group activities



Just A Minute (JAM) Sessions.

The following course content is prescribed for the English Language Communication
Skills Lab.
Exercise – I
CALL Lab:


Understand: Listening Skill- Its importance – Purpose- Process- Types- BarriersEffective Listening.



Practice: Introduction to Phonetics – Speech Sounds – Vowels and Consonants –
Minimal Pairs- Consonant Clusters- Past Tense Marker and Plural Marker.

Testing Exercises
ICS Lab:
Understand: Spoken vs. Written language- Formal and Informal English.
Practice: Ice-Breaking Activity and JAM Session- Situational Dialogues – Greetings –
Taking Leave – Introducing Oneself and Others.
Exercise – II
CALL Lab:
Understand: Structure of Syllables – Word Stress– Weak Forms and Strong Forms –
Sentence Stress – Intonation.
Practice: Basic Rules of Word Accent – Stress Shift – Weak Forms and Strong FormsSentence Stress – Intonation.
Testing Exercises
ICS Lab:
Understand: Features of Good Conversation – Strategies for Effective Communication.

13
KMIT

Practice: Situational Dialogues – Role-Play- Expressions in Various Situations –
Making Requests and Seeking Permissions – Telephone Etiquette.
Exercise – III
CALL Lab:
Understand: Errors in Pronunciation-the Influence of Mother Tongue (MTI).
Practice: Common Indian Variants in Pronunciation – Differences between British
and American Pronunciation.
Testing Exercises
ICS Lab:
Understand: Descriptions- Narrations- Giving Directions and Guidelines.
Practice: Giving Instructions – Seeking Clarifications – Asking for and Giving Directions –
Thanking and Responding – Agreeing and Disagreeing – Seeking and Giving Advice –
Making Suggestions.
Exercise – IV
CALL Lab:
Understand: Listening for General Details.
Practice: Listening Comprehension Tests.
Testing Exercises
ICS Lab:
Understand: Public Speaking – Exposure to Structured Talks – Non-verbal CommunicationPresentation Skills.
Practice: Making a Short Speech – Extempore- Making a Presentation.
Exercise – V
CALL Lab:
Understand: Listening for Specific Details.
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Practice: Listening Comprehension Tests.
Testing Exercises
ICS Lab:
Understand: Group Discussion- Interview Skills.
Practice: Group Discussion- Mock Interviews.
Minimum Requirement of infrastructural facilities for ELCS Lab:
Computer Assisted Language Learning (CALL) Lab: The Computer Assisted Language
Learning Lab has to accommodate 40 students with 40 systems, with one Master Console,
LAN facility and English language learning
software for self- study by students.
System Requirement (Hardware component): Computer network with LAN facility
(minimum 40 systems with multimedia) with the following specifications:
Computers with Suitable Configuration
High Fidelity Headphones
Interactive Communication Skills (ICS) Lab:
The Interactive Communication Skills Lab: A Spacious room with movable chairs and audiovisual aids with a Public Address System, a T. V. or LCD, a digital stereo –audio and video
system and camcorder etc

15
KMIT

GENERAL INSTRUCTIONS
1. Students are instructed not to use pen drives during lab sessions.
2. Headphones should not be used for any other purpose except for listening to the software.
3. Students are required to be careful while handling and operating computers.
4. Students must bring their lab manuals to the lab without fail and get them signed by the faculty
in charge.
5. Use of mobile phones during the lab hours is strictly prohibited.
6. Should come to the lab in time.
7. Should wear formal dress only.
8. It is mandatory to enter your name in log-in register.
9. Should use the same system every time.
10. Students are not allowed into the lab without ID cards.
11. All students should actively participate in the lab activities.
12. Students are evaluated based on their active participation and proper behavior.
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CALL LAB
EXERCISE-1
OBJECTIVES:
1. To promote the language proficiency of the students with emphasis on improving their
LSRW
(Listening, Speaking, Reading, Writing).
2. To impart training to students through the syllabus in its theoretical aspects and practical
components.
3. To improve communication skills in formal and informal situations.
4. To acquaint the learners with concept of spoken forms of English language.
5. To adopt the required techniques to enrich the art of speaking by developing voice quality,
stress on syllable, tones and intonation devices.
6. To learn strong and weak pronunciation of stressed and unstressed syllables.
7. To learn the devices of art of speaking, falling and rising intonation, falling-rising
tones, and tone groups.
INTRODUCTION TO PHONETICS
Phonetics is the systematic study of speech sounds and their production, audition, and
perception. It is the branch of linguistics that deals with the speech sounds and their
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combination, description and representation by written symbols. It is the systematic study of
speech and the sounds of language. Phonetics can deal with the speech sounds of any language.
Speech Sounds
In English, there are twenty-six letters but forty-four sounds (44). The sounds of English are
divided into two main categories; the vowels and the consonants. All these are represented by
specific symbols. The source of symbols is the International Phonetic Alphabet (IPA), a system
of transcription which attempt to represent each sound of human speech using symbols.
Speech Mechanism
The Speech Mechanism involves three groups of bodily organs:
The respiratory system: It comprises the lungs, the bronchial tubes and the windpipes or
trachea.
The phonatory system: It is formed by the larynx or voice-box. The larynx contains the
vocal cords (also known as vocal folds). The larynx contains the vocal cords (also known as
vocal folds). The opening between the vocal cords is known as the glottis.
The articulatory system: It consists of the nose, the lips, and the mouth and its contents,
including specially the teeth and the tongue. The main organ of reception is the ear.
These three systems, with very different primary functions, work together as a unified whole
to produce speech

ORGANS OF SPEECH
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1.3 Terms for organs associated with speech

The English alphabet has 26 letters and 44 sounds. There are 24 consonant sounds
and 20 vowel sounds in phonetics.
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A vowel sound is produced without friction i.e. obstruction of air in the vocal tract.
A consonant sound is produced with friction i.e. with complete/partial obstruction of
air in the vocal tract.
All vowel sounds in English are VOICED.
VOWEL CLASSIFICATION
A vowel sound is unobstructed in articulation as it is produced without friction. Of the 20 vowel
sounds, 12 are pure vowel sounds or single sounds and are called monophthongs; while 8
are vowel glides from an initial sound to a final sound and are called diphthongs.
Vowels are described in terms of
Part of the tongue raised (front, centre and back)
The height to which the tongue is raised (close, half-close, half-open, open)
The position of the lips (rounded/ unrounded)
Monophthongs
These are of three types:
a) Front: A front vowel is that during the production of which the tongue is raised in the
direction of the hard palate.
b) Central: A central vowel is that during the production of which the centre of the tongue is
raised towards that part of the roof of the mouth which lies at the meeting point of the hard
palate and the soft palate.
c) Back: A back vowel is that during the production of which the back of the tongue is raised
in the direction of the soft palate.
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MONOPHTHONGS
A monophthong (single note) is a “pure” vowel sound, one whose articulation at both
beginning, the sound is simply shaped by the position of the tongue.
DIPHTHONGS
Diphthongs are types of vowels where two vowel sounds are connected in a continuous,
gliding motion. They are often referred to as gliding vowels. Most languages have a number of
diphthongs, although that number widely, from only one or two to fifteen or more.
CONSONANTS
A consonant is a sound in spoken language that is characterized by a constriction or
closure at one or more points along the vocal tract. The word consonant comes from Latin
meaning “sounding together”, the idea being that consonants don’t sound on their own, but
only occur with a nearby vowel; this conception of consonants, however, does not reflect a
modern linguistic understanding, which defines them in terms of vocal tract constrictions.
CLASSIFICATION OF CONSONANTS
Consonants are classified according to
The state of the glottis: 1`
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This refers to a voiced /voiceless sound. A voiced sound is produced when the vocal cords are
in vibration. A voiceless sound is produced when the vocal cords are held apart.
1.3.2 The place of articulation
This refers to the articulators that are involved in the production of a particular sound. These
are
divided into eight types:
a) Bilabial: Bilabial sounds are those sounds made by the articulation of the lips against each
other.
Examples of such sounds in English are the following: [b], [p], and [m].
b) Labiodental: Labiodental sounds are those sounds made by the articulation of the upper
teeth
towards the lower lip. Examples of such sounds in English are the following: [f], [v].
c) Dental: Dental sounds are those sounds made by the articulation of the tip of the tongue
towards
the back of the teeth. The sounds [θ] [ð] are pronounced with a dental articulation.
d) Alveolar: Alveolar sounds are those sounds made by the articulation of the tip of the tongue
towards the alveolar ridge, the ridge of cartilage behind the teeth. Examples of such sounds in
English are the following: [t], [d], [s], [z], [n], [l]
e) Alveo-palatal: Alveo-palatal sounds are those sounds made by the articulation of the front
of the tongue towards the area between the alveolar ridge and the hard palate. Examples of
such sounds in English are the following [ʃ], [ʒ], [tʃ], [dʒ]
f) Palatal: Palatal sounds are those sounds made by the articulation of the body of the tongue
towards the hard palate. An example of such a sound in English is [j].
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g) Velar: Velar sounds are those sounds made by the articulation of the body of the tongue
towards the velum. Examples of such sounds in English are the following: [k], [g]
h) Glottal: Glottal sounds are those sounds made at the glottis. An example of glottal sound in
English is the [h].
1.3.3 The manner of articulation
This refers to how a sound is produced and the way in which the air-stream is modified as it
passes through the vocal folds/cords. These are of seven types:
Plosive: It is formed by a blockage of the vocal tract, followed by an explosive release of air.
Fricative: It is formed by slight contact between articulators, allowing turbulent airflow.
Affricate: It is formed by a blockage of the vocal tract, like plosive, followed by a gradual
release of turbulent air, like a fricative. Examples of affricates in English are [tʃ], [dʒ]
Nasal: It is formed by the lowering of the velum, allowing air to flow through the nasal cavity.
Examples of nasals in English are [m], [n], [ŋ].
Approximant (laterals and glides): It is formed by the constriction of the vocal tract, but with
no blockage of the airflow. Examples of approximants in English are [l], [r], [j], [w].
Tap: It is formed by a quick contact between articulators.
can be found in the middle of words such as ladder, and butter.
Trill: It is formed by the rapid vibration of the tongue tip by a current of air. For example, in
varieties of British and Scots English it is also known as "rolled r‖ [r]
CHECK YOUR PROGRESS—1
1) Write the words for the following sounds with three term labels.
Word three- term-label
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/p/ __________ ________________________________
/d/ __________ ________________________________
/t∫/ __________ ___________________________
/v/ __________ _________________________________
/ð/ __________ _________________________________
/b/ __________ _________________________________
/m/ __________ _________________________________
/r/ __________ _________________________________
/j/ __________ _________________________________
/w/ __________ _________________________________
/k/ __________ _________________________________
/n/ __________ _________________________________
/z/ __________ _________________________________
/f/ __________ _________________________________
/l/ __________ _________________________________
2) Write the sounds for the following underlined words with three term label.
Word Sound three-term-label
1. Shoe
2. Music
3. Sugar
4. Tenth
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5. Father
6. Bury
7. Thanks
8. Hundred
9. Ink
10. Police
3)Write three example words for the sound symbols given below.
1. /aI/
2. / ^/
3. /e/
4. /æ/
5. /u: /
6. /i:/
4) Transcribe the following words within the slashes.
1. Nation
2. Interruption
3. Measure
4. Examination
5. Repeat
6. Biology
7. Photography
8. About
9. Electronics
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10. Unique
11. Today
12. Vehicle
13. Suggestion
14. Species
15. Establishment

VIVA VOCE QUESTIONS:
1. What is the difference between monophthogs and diphthongs?
2. What are the plosives?
3. What are the three groups of bodily organs involved in Speech Mechanism?
4. Can you give the classification of the vowel?
5. What are the sounds of bilabial?
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CALL LAB
EXERCISE:II
Structure of Syllables
OBJECTIVE:
To enable students to familiarize themselves with certain aspects of word stress.
To enable students to make generalizations about the location of stress in words.
To familiarize students with different aspects of rhythm and features of connected speech.
To familiarize and use tones of English while speaking.
2.1 Syllables and its classification
Words can be cut up into units called syllables. Humans seem to need syllables as a way of
segmenting the stream of speech and giving it a rhythm of strong and weak beats, as we hear
in music. Syllables don't serve any meaning-signalling function in language; they exist only to
make speech easier for the brain to process. A word contains at least one syllable. Most
speakers of English have no trouble dividing a word up into its component syllables.
Sometimes how a particular word is divided might vary from one individual to another, but a
division is always easy and always possible. Here are some words divided into their component
syllables (a period is used to mark the end of a syllable):tomato = to.ma.to,window = win.dow
A syllable is the smallest unit of uninterrupted sound and is usually a vowel with a consonant
sound before or after it. A syllable is a unit of organization for a sequence of speech sounds.
For example, the word water is composed of two syllables: wa and ter. A syllable is typically
made up of a syllable nucleus (most often a vowel [V]) with optional initial and final margins
(typically, consonants [C]). That is the nucleus or the central element of a syllable is normally
a vowel sound and the marginal elements are usually consonants.
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Using the symbols V for Vowels and C for Consonants, we can analyze the structure of
different types of syllables If a language only allows syllables which fits in template, the
language will be said tohave simple syllable structure. [V], [VC].
Languages which permit a single consonant after the vowel and/or allow two consonants to
occur before the vowel, but obey a limitation to only the common two-consonant patterns are
counted as having moderately complex syllable structure. [CV], [CCVCC].
Languages which permit freer combinations of two consonants in the position before a vowel,
or which allow three or more consonants in this onset position, and/or two or more consonants
in the position after the vowel, are classified as having complex syllable structure. [CCV],
[CCCVCC].
A word that consists of a single syllable (dog) is called a monosyllable (and is said to be
monosyllabic).
Similar terms include disyllable (and disyllabic) for a word of two syllables;
Trisyllable (and trisyllabic) for a word of three syllables; andPolysyllable (and polysyllabic),
which may refer either to a word of more than three syllables or to any word of more than one
syllable.
Words may be classified according to the number of syllables in them.
Monosyllabic e.g. juice
Disyllabic e.g. ΄pension
Trisyllabic e.g. di΄mension
Polysyllabic e.g. exami΄nation
Past Tense Markers
The suffix –ed is used for making past and participle forms. These suffixes are always
represented by the letter –d or the letters –ed.These suffixes are called inflexional suffixes. The
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inflexional suffixes are pronounced as /-t/,/-d/ and /-id/.The different pronounciations of these
suffixes are governed by the following rules.
These suffixes are pronounced as /t/ after voiceless consonants other than /t/.
Ex: kicked
laughed
locked
pushed
stopped
2.They are pronounced as /d/ after voiced sounds (vowels also) other than /d/.
Ex: begged
called
loved
played
robbed
3.They are pronounced as /-id/ when the root verb ends in /t/ and /d/.
Ex: handed
hunted
lamented
loaded
wanted
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Plurals, Possessives of nouns and simple present tense third person singular forms of
verbs markers.
The inflectional suffixes –s or –es are pronounced as /-s/,/-z/ and /-iz/.The different
pronunciations
of these suffixes are governed by the following rules.
1.These suffixes are pronounced as /-s/ after voiceless consonants other than /s/,/∫/ and /t∫/.
Ex: cats
cooks
coughs
cups
months
These are pronounced /-z/ after voiced sounds (vowels also) other than /z/,/3/ and /d3/.
Ex: bags
boards
calls
cities
comes
These are pronounced as /-iz/ when the roof ends in /s/,/z/,/∫/,/3/,/t∫/ and/d3/.
Ex: buses
bushes
cathes
edges
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roses

Consonant clusters
A sequence of two or more consonants at the beginning or end of syllable is called consonant
clusters. In other words , sequence of two consonants will have to form part of the syllable if it
has to be considered a consonant cluster
Ex: Blue / b/ and /l/
In the word ‗blue‘ / b/ and /l/ consonant clusters because both the consonants forming the
sequence belong to same syllable
Ex: uncle /ŋ/ and /k/
In the word uncle /ŋ/ and /k/ do not form a consonant cluster because /ŋ/ arrests the first syllable
and /k/ releases the next ie. /ŋ.kl/. /ŋ/ and /k/ belong to two different syllables and do not form
a consonant clusters, but are called abutting consonants
Clusters with two initial consonant
1 /p/ followed by /l/
/r/
/j/
Please, play
Pray, prize
Pure, peon
2 /d/ followed by /r/
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/j/
/w/
Dry, drum
Duty, dupe
Dwell,dwindle
Clusters with three initial consonants
1 /sp/ followed by /l/
/r/
Splendid, split
Spray, sprinkle
2 /sk/ followed by /r/
/j/
/w/
Scream, screen
Skewer, skewed
Square, squeeze
Clusters with two medial consonants
1 /θd/ Birth day
2 /sp/ Hospital
3 /kb/ Blackboard
Clusters with three medial consonants
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1 /ktr/ Actress
2 /lpl/ Helpless
3 /mbl/ humbly
Clusters with two final consonants
1 /tʃ/ preceded by /n/
/l/
Bench, lunch
Belch
2 /dʒ /preceded by /n/
/l/
Arrange , change
Bulge
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CHECK YOUR PROGRESS:
EX-1:
Match the following

/aI/

A

As

/s/

who

/hu: /

/ktr/

humbly

/eI/

I

/mbl/

Actress

us

/ z/

you

/Ju: /

Listen to some words from the story.As you listen,tick the consonant cluster you hear at the
end of each in the pairs below.
a. /gt/ /kt/ f. /st/ /zd/
b. /md/ /mt/ g. /pt/ /pd/
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c. /nt/ /nd/ h. /nz/ /ns/
d. /lv/ /lf/ i. /ms/ /mz/
e. /st/ /zt/ j. /vd/ /vt/
VIVA VOCE QUESTIONS:
1. How many types of syllables are there in English?
2. Define past tense markers
3. What are weak forms?
4. What are strong forms?
5. What is a consonant cluster?
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CALL LAB:
Exercise-III
OBJECTIVE:
Students will practice and improve pair phonemes and will be able to identify the differences
between minimal pairs.
MINIMAL PAIRS
A minimal pair is one where there is a distinction of only one (minimal) sound. For example,
in English, we can form a minimal pair with words like: sip and zip. The difference in the
meaning of these words is brought about by the substitution of /s/ by /z/. We can therefore say
that /s/ and /z/ are two different phonemes of English.
EXAMPLE
lit – light read - red sing - sang
bed - bad saw - sought boot - boat
soot - suit but - boot why – way
know - now wreath - wreathe leak – lick
look - luck sock - suck vest – vast
cod - card dug - dog thirst - first
fair - fear pay - bay read – lead
need - mead zoo - sue Sat-set
catch - cash azure - assure Feel-fill
Reach-rich whistle - thistle beige - bays
fur - fear Bin -sin noon - nun
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CHECK YOUR PROGRESS
Make minimal pairs with the phonemes listed below
/p/and/t/ /m/and/n/
/b/and/d/ /s/and/z/
/w/and/v/ /u/and/u:/
WORD ACCENT AND STRESS SHIFTS
Word Accent
In phonetics, accent / stress means expending extra breath on a particular syllable in a word. it
is a
matter of greater prominence and greater audibility. Accent is very important to make our
speech
intelligible. the mark (/) on the top of a syllable in a word indicates that particular syllable is
stressed.
Stress Shifts
Rules of Word Stress in English
There are two very simple rules about word stress.
One word has only one stress.
We can only stress vowels, not consonants.
Functional shift of stress
There are a number of words of two syllables in which the accentual pattern depends on
whether
the word is used as a noun, an adjective or a verb. When the word is used as a noun or an
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adjective, the stress is on the first syllable. When the word is used as a verb, the stress is on the
second syllable. Here are a few examplesNoun / Adjective Verb
/absent ab/sent
/object ob/ject
/subject sub/ject
/permit per/mit
RULES OF WORD STRESS
Here are a few rules of word stress. These will help you locate stress in words.
1. In disyllabic words with weak prefixes, the stress is on the root.
Examples: a΄bove
a΄cross
be΄fore
be΄come
2. In disyllabic nouns or adjectives, the first syllable is stressed.
Examples: ΄campus
΄factor
΄power
΄duty
3. In disyllabic verbs, the second syllable is stressed.
Examples: per΄form
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re΄fuse
es΄cape
con΄test
In many disyllabic words the stress pattern shifts according to the usage of that word as a
‗noun‘
or a ‗verb‘.
Examples: Nouns Verbs
΄advent ad΄vent
΄affix af΄fix
΄digest di΄gest
4. If a compound word is a noun, or a combination of a noun and another noun (noun+noun)
or an
adjective and a noun (adj + noun) the stress is on the first part.
Example: ΄pinpoint
΄glasshouse
΄palmtop
΄counterpart
5. If a compound verb is an adjective or a combination of an adjective and the past participle
of a
verb (adj +p.p), the last part is stressed.
Examples: clear- ΄headed
Out- ΄bound
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Far- ΄sighted
Short- ΄tempered
6. If a compound word is a verb or a combination of a preposition and a verb (prep+ verb), the
last
part is stressed.
Examples: over΄power
under΄stand
draw΄back
interre΄late
7. In phrasal verbs the prepositions are stressed
Examples: turn΄off
break΄down
set΄off
8. Words ending in derivational suffixes such as –ic, -ical, -ically, -ious, -ial, -ially have the
stress on
the syllable preceding the suffix.
Examples: po΄etic
pa΄thetic
ener΄getic
eco΄nomical
e΄lectrical
am΄bitious
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con΄fidential
con΄fidentially
9. Words ending with –tion, -cian, -sion, and –ion, have stress on the penultimate (last but one)
syllable.
Example: dramati΄zation
ma΄gician
in΄version
situ΄ation
10. Words ending with –phy, -gy, -try, -cy, -fy, -al and –ity have accent on the third syllable
from the end.
Example:
ste΄nography,

a΄cidify

tech΄nology ac΄cidental

ge΄ometry responsi΄bility

ac΄curacy

pho΄tography
11. Words ending with –meter have stress on the last syllable before –meter.
Examples: ther΄mometer spee΄dometer cen΄timeter
12. Inflectional suffixes –s, -es, -d, -ed, -ing and derivational suffixes such as –age, -er, -ful, ance, -ess, -hood, -ice, -ish, -ive, -less, -ly, -ment, -ness, -or, -ship, -ter, and –zen do not
normally affect the stress pattern.
Examples: ΄term ΄terms
΄bus ΄buses
de΄mand de΄manded
ac΄cept ac΄ceptance
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΄child ΄childish
13. Compound words of two different words when pronounced individually, stress is on both
words;but when put together, then meaning changes and so does the stress pattern.
Examples: ΄green΄fly a fly green in color
΄greenfly aphid
΄black ΄bird a bird black in color
΄blackbird a singing bird
Similarly, ΄black ΄board a board black in color’ blackboard
STRESS SHIFTS
Example phrases with stress on particular syllable
Stressed syllable Example
her - /h / It‘s her book
you - /ju/ I thought you didn‘t say that
been - /bi:n/ He‘s been appreciated
can - /k n/ When can you come
we – wi/ We can‘t do this
some - /s( )m/ I want some books
be - / m/ I am a doctor
could - /k d/ I could go if I wanted to
be - /bi/ Don‘t be late
had - /h / Had he done it before he left
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has - /h z/ Has he written to you
have - /h v/ Have you done it
is - /z/ She is a lawyer
must - /m s/ You must buy a vehicle
shall - / ʃ l/ Shall I see him
should - / ʃ d/ You should be here in time
would - /w d/ That would be very kind of you
CHECK YOUR PROGRESS
List at least ten two syllable words showing the functional shift of stress.
Noun/Adj Verb
------------------------------- ------------------------------------------------------------------ ------------------------------------------------------------------ ------------------------------------------------------------------ ------------------------------------------------------------------ ------------------------------------------------------------------ ------------------------------------------------------------------ ------------------------------------------------------------------ ------------------------------------------------------------------ ------------------------------------------------------------------ -----------------------------------Mark stress on the following words and say them correctly.

43
KMIT

(Try and apply the rules discussed earlier.)
Ability ---------------------------------Authorize --------------------------------Antique ---------------------------------Biology ---------------------------------Canteen ---------------------------------Cigarette ---------------------------------Capacity ---------------------------------Colonize ---------------------------------Collection ---------------------------------Doctrinaire ---------------------------------Dramatic ---------------------------------Electricity ---------------------------------Elemental ---------------------------------Efficient ---------------------------------Experience ---------------------------------Magician ---------------------------------Mechanic ---------------------------------Ornamental ---------------------------------Optician ---------------------------------Pioneer ----------------------------------
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Realization ---------------------------------Referee ---------------------------------Remedial ---------------------------------Society ---------------------------------Specific ---------------------------------Listening Comprehension
Listening is an important language skill and an active process. It can be depicted as follows:
Input------------------- Processing-------------------- Output
By input, we mean the words spoken by the speaker and by output the listener‘s response. The
listener processes the input before coming out with his/her output.
Types of listening
1. Casual listening: Many times we listen to someone or something without any particular
purpose. At such times, we often do not listen to them with much concentration, unless we
hear something which interests us. This type of listening is often found in social contexts when
we interact with others.
2. Focused listening: It is ‗intensive listening‘ for information or for transacting business. The
listener is attentive and concentrates on what the speaker is saying.
THE BASIC FRAMEWORK
The basic framework on which you can construct a listening lesson can be divided into three
main
stages.
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Pre-listening, during which we help our students prepare to listen.
While listening, during which we help to focus their attention on the listening text and
guide the development of their understanding of it.
Post-listening, during which we help our students integrate what they have learnt
from the text into their existing knowledge.
VIVA VOCE QUESTIONS
1. What is stress?
2. Give five minimal pairs?
3. What are the two very simple rules for word stress?
4. What takes the stress in phrasal verbs?
5. What are the types of listening?
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CALL LAB
Exercise-1V
OBJECTIVE :
To enable the participants to familiarize themselves with the use of the tunes/tones
INTONATION:
Intonation is the rise and fall in the pitch of the voice. The pitch of the voice is determined by
the frequency of the vibration of the vocal cords, i.e., the number of times they open and close
in a second.
The vibrating glottis provides the voiced-voiceless sounds in distinction. It also provides pitch
fluctuation. It means that the pitch of the voice is continually in the process of either falling or
rising while we are talking.
The patterns of variation of the pitch of the voice (i.e., the fall or the rise) constitute the
intonation of a language.
Intonation is a very important aspect of pronunciation. It is the variation of tone and refers to
the rise and fall of the pitch that conveys a range of meanings, emotions and situations.
The functions of intonation are differentiated as three types.
I. Grammatical function
II. Accentual function
III. Attitudinal function
I. Grammatical function:Sometimes a sentence can be brought in different ways with different intonations. That is the
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sentence may be a simple statement or may be a question.
Ex: He is coming. (Statement)
He is coming. (Question)
Intonation helps the speaker divide longer utterances into smaller grammatical relevant word
groups. Each of these word groups carry a different pattern of pitch variation and indicate
whether
a complete or incomplete utterance.
Ex: When you come here (incomplete)/ I‘ll get what you want. (Complete)
II. Accentual function:Intonation enables the speaker to make any part of the utterance prominent to convey a
meaningful
message. It helps to distinguish between the ―new‖ and the ―given‖, and there by enables the
speaker to communicate effectively.
Ex: I didn‘t say he wrote the novel (someone else said it)
I didn’t say he wrote the novel (That‘s not true at all)
I didn‘t say he wrote the novel (I only suggested the possibility)
I didn‘t say he wrote the novel (I think someone wrote it)
I didn‘t say he wrote the novel (May be he just read it)
I didn‘t say he wrote the novel (But rather some other novel)
I didn‘t say he wrote the novel (He may have written a story)
III. Attitudinal function
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Intonation is also a chief mean of communication which helps to convey attitudes and
emotions.
It helps to distinguish the attitudinal nuances of an utterance.
Ex: \ Thank you.
/ Thank you.
―Thank you‖ with a falling tone expresses a feeling of genuine gratitude.
―Thank you‖ with arising tone sounds rather casual.
The tone is decided by the number of important words in a word group and by the attitude you
wish to express depending on which word is emphasized.
Intonation is studied under three heads:
Tone groups
Nucleus / tonic syllable
Choice of pitch.
Tone Groups
A sentence can have one or more tone groups. These tone groups depend on our breathing and
the meaning we want to convey through the tone group. Each tone group is divided with a
(/).Punctuation marks often make it easier to identify a tone group.
Examples:
I saw a deer. (One tone group)
When I was going to Pune, / I saw a deer. (Two tone groups)
When I was going to Pune, / I saw a deer / and stopped my car. (Three tone groups)
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Each of these tone groups is to be dealt with separately and if we merge them together, it
conveys
a different meaning.

Example:
All my friends are engineers / but I am not.
He did not work hard / still he got good marks.
3 Nucleus / Tonic syllable
In every tone we have one or two words which carry the meaning and are emphasized. A change
of emphasis onto another word in a tone group brings about a change in meaning. A single
sentence spoken in different ways can have different meanings. Stress is laid on the nucleus or
tonic syllable to convey the appropriate meaning.
Example:
He walks to school every day. (Not sometimes)
He walks to school every day. (It is to school that he walks)
He walks to school every day. (Doesn‘t use transport)
He walks to school every day. (Not somebody else)
A slight change in stress changes the meaning of the whole sentence. While speaking therefore,
we must ensure that we stress on the word which is important.
Choice of pitch
Native speakers of English use different kinds of tones in different situations; the three most
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important tones that are useful to the Indian speaker are: the falling tone, the rising tone and
the falling-rising tone.
The falling tone
The falling tone is referred to as the glide-down. it consists of a fall in the pitch of the voice
from ahigh level to a low level. It is marked [\]The falling tune is normally used in:
a. Ordinary statements made without any implications,
Ex: I liked it ΄very \ much.
It was ΄quite \ good.
b. Questions beginning with a question-word such as what, how, where, why, etc., when said
in a neutral way, e.g.:
i. ΄Who were you \talking to?
ii. ΄What‘s the \matter?
c. Commands, e.g.:
i. ΄Go and ΄open the \window.
ii. ΄Take it a\way.
d. Exclamations, e.g.:
i. \ Splendid!
ii. ΄How extra \ordinary!
e. Question tags: when the speaker expects the listener to agree with him, e.g.:
i. It‘s \pleasant today, \isn‘t it?
ii. It was a ΄good \film, \wasn‘t it?
f. Rhetorical questions, e.g.:
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i. ΄Isn‘t that \kind of her?
ii. ΄Wasn‘t that a \difficult exam?
g. Choice questions, e.g.:
i. ΄Is he playing or \watching?
ii. Do you want this or \that?
The rising tone
The rising tone is sometimes referred to as the glide-up. It consists of a rise in the pitch of the
voice from a low level to a high level. It is marked [/].
The rising tone is normally used in
a) Incomplete statements, e.g.:
i. It‘s ΄seven o /clock (and she hasn‘t got up as yet)
ii. I‘ll ΄buy you a /dress (if I go there)
b) Polarity type questions which demand a yes/no answer, e.g.:
i. Are they /coming?
ii. ΄Will you /do it?
c) Wh - type questions when said in a warm /friendly way, e.g.:
i. ΄How‘s your /daughter?
ii.΄What‘s the /matter?
d) Polite requests, e.g.:
i. Go and ΄open the /window.
ii. Take it a /way.
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e) Question tags: when the speaker gives his/her listener the option to disagree with him/her,
e.g.:
i. You‘re a \gardener, /aren‘t you?
ii It was a ΄good \film, /wasn‘t it?
f) Repetition questions, e.g.:
i. (John told me to do it.)
/Who told you?
g) Expected responses, e.g.:
i. /Thank you
(If you wish to express real gratitude, you should say thank you with a falling tone. A rising
tone
shows a rather casual acknowledgement of something not very important.)
H) Alternative questions, e.g.:
i. Do you like /tea,/coffee, or \coke?
ii. ΄Shall we /drive or go by\train?
h) Enumeration, e.g.:
/One, /two, /three, /four, \five
i) Afterthought, doubt, hesitation,
j) e.g. I‘d ΄buy a \new one, if I could \afford it.
In΄ spring it ΄rains a \ lot, / generally.
k) Greetings, partings, apologies, encouragement, e.g.:
Hel/lo
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΄Good/bye
I‘m so /sorry
You ought to keep on /trying.

The falling-rising tone
This tone is sometimes referred to as the dive. It consists of a fall from high to low and then a
rise to the middle of the voice. This tone can be used either on one syllable or different syllables
of a word or sentence. The fall-rise can be marked in two ways. If the tone is used on one
syllable it is marked [\ /]
If the tone is used on different syllables it is marked separately as [\] [/] as in
e.g. \That was /nice.
The falling-rising tone is used to convey special implications.
Examples:
1. She is \/ pretty. (But not intelligent).
2. This house is \/ beautiful. (But the people are not!)
3. I don‘t want to go to the \/ party (but I‘ll go with you).
4. I am \/ waiting. (so do hurry up).
5. I haven‘t ΄much \/appetite (but I‘ll join you to be polite).
The falling-rising tone can also be for correcting what someone has said as a warning.
Examples:
1. (He‘s forty-five.) Forty-\/ six.
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2. (I like him a lot.) You \used to /like him.
3. ΄Please be \/ careful.
4. \/Thank you (used mainly to express one‘s displeasure).
COMMON ERRORS IN PRONUNCIATION
There are spelling rules in English, even if they are difficult to understand, so pronouncing a
wordcorrectly usually does help you spell it correctly. Several common errors are the result of
rapid speech, so take your time speaking, correctly enunciating each word. Careful speech and
avid reading are the best guides to correct spelling.
CHECK YOUR PROGRESS:
Read the following utterances and indicate in the space provided what tone (i.e., falling,
rising, falling-rising) you will use while saying them.
Also mark the tone appropriately.
1. How nice to see you. ------------------------------2. Good afternoon. ------------------------------3. When will you be able to come home? ------------------------------(friendly)
4. Are you coming? -------------------------------5. It was a lovely movie, wasn‘t it? -------------------------------6. Do join us for dinner. -------------------------------7. Sit down. -------------------------------8. She is always well-dressed (but…) -------------------------------9. You‘ve done well (but you could…) --------------------------------
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10. What can I do for you? -------------------------------

VIVA VOCE QUESTIONS:
1)What is intonation?
2)What are the functions of intonation?
3)What are the three most important tones useful to the Indian speaker?
4)What is the falling tone?
5)What is the rising tone?
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CALL LAB
EXERCISE-V
OBJECTIVE:
To enable the learners to understand and use a neutral accent that can be easily understood by
people across the globe.
Neutralization of Mother Tongue Influence
Ten Tips to neutralize mother tongue influence:
How do you train yourself?
By inculcating certain practices in your daily lifestyle. These will get you closer to sounding
like a native English speaker and equip you with a global accent -- and you will speak not
American or British English, but correct English.
This is the first step to learn any other accent, be it American or British or Australian.
Lisa Mojsin, head trainer, director and founder of the Accurate English Training Company in
Los Angeles, offers these tips to help 'neutralize' your accent or rather do away with the local
twang, as you speak.
i. Observe the mouth movements of those who speak English well and try to imitate them.
When you are watching television, observe the mouth movements of the speakers. Repeat what
they are saying, while imitating the intonation and rhythm of their speech.
ii. Until you learn the correct intonation and rhythm of English, slow your speech down.
If you speak too quickly, and with the wrong intonation and rhythm, native speakers will have
a hard time understanding you. Don't worry about your listener getting impatient with your
slow speech -- it is more important that everything you say be understood.
iii. Listen to the 'music' of English.
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Do not use the 'music' of your native language when you speak English. Each language has its
own way of 'singing'.
iv. Use the dictionary.
Try and familiarize yourself with the phonetic symbols of your dictionary. Look up the correct
pronunciation of words that are hard for you to say.
v. Make a list of frequently used words that you find difficult to pronounce and ask
someone who speaks the language well to pronounce them for you.
Record these words, listen to them and practise saying them. Listen and read at the same time.
vi. Buy books on tape.
Record yourself reading some sections of the book. Compare the sound of your English with
that of the person reading the book on the tape.
vii. Pronounce the ending of each word.
Pay special attention to 'S' and 'ED' endings. This will help you strengthen the mouth muscles
that you use when you speak English.
viii. Read aloud in English for 15-20 minutes every day.
Research has shown it takes about three months of daily practice to develop strong mouth
muscles for speaking a new language.
ix. Record your own voice and listen for pronunciation mistakes.
Many people hate to hear the sound of their voice and avoid listening to themselves speak.
However, this is a very important exercise because doing it will help you become conscious of
the mistakes you are making.
x. Be patient.
You can change the way you speak but it won't happen overnight. People often expect instant
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results and give up too soon. You can change the way you sound if you are willing to put some
effort into it.
Quick tips
Various versions of the English language exist. Begin by identifying the category you fall into
and start by improving the clarity of your speech.
CHECK YOUR PROGRESS
Focus on talking:
1. Make a list of ten most important innovations of the last ten years. Compare your list
in pairs and explain your choice to your partner.
2. Form a small group(each consisting of maximum five members) and discuss amongst
yourselves the following questions:
3. What was the latest gadget that you bought? Why did you buy it? Are you happy with
it?
4. Who is the master of technology in your home? Who does most of the technological
chores in your household?
5. Divide yourselves into two groups, based upon your gender, and discuss whether there
are any changes in the attitude of men and women towards the technological novelties?
If yes, how?
Starting a Conversation:Some of the following tips in order to start a good conversation:The search for Common Ground:While starting a conversation with people whom you don‘t know. Try ground subjects. Some
of the ground subjects are: work, sports, music, travel, where you live.
Keeping the Conversation going:Ask open ended questions like why, how, what etc.,
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Be attentive: Learn to listen actively or with concentration.
Attitude: What can I learn from and what he is saying really?
Self- Disclosure:Talk about yourself.
Then share the experiences and tell stories.
Then express feelings and react emotionally and show the enthusiasm.
Be in a moment:Create reciprocity: Give the complaints, feed back by using names.
Refer to the Situation: Surroundings, Circumstances, people etc..,
Be light: Use the humor.
Non-Verbal Communication:Body Language practice. The SOFTEN Approach.
S- Smile
O- Open arms
F- Forward lean
T- Touch
E- Eye contact
N- Nod
Conversation tips:Questions you could ask at work or any business related functions.
Example: Describe a typical day of the job?
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How did you come up with the ideas?
Instructions:1. Stay up to date on what happening in the world so that you have plenty of things to talk
about.
2. Prepare yourself before you attend the event where you will meet new people.
3. Ask many questions as possible.
4. Listen to others, people can sense when you are not interested in what they have to say.
5. Take note of what is going on around them.
6. Smile and look at others in the eye.
7. Keep practicing; force yourself to strike up Conversation.
Responding to a Conversation:EFFECTIVE COMMUNICATION SKILL is an important interpersonal skill to convey what
you
want to convey.
Understanding
Clarification
Self-Disclosure
Questioning
Information Giving
Reassurance
Analytical
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EXAMPLE:
Calling for an Appointment
1.Formal dialogues
Calling for a Medical appointment in city view clinic
Receptionist: Hello, City View Clinic.
Patient : Hello, I'm calling to make an appointment.
Receptionist: Medical or dental?
Patient : Medical, please.
Receptionist: Can you hold one moment? I will connect you.
Hello, how can I help you?
Patient : I'd like to make an appointment for a check-up.
Receptionist: Have you been here before?
Patient : No, I haven't.
Receptionist: We have an opening on Friday, October 12th at 3 o'clock.
Patient : I'm sorry, I work on Friday's. Do you have any appointment available on Monday
Or Wednesday?
Receptionist: Our first Monday appointment would be on October 22nd at 9 a.m. in the
morning.
Could you make that?
Patient : Yes, that would be fine.
Receptionist: What is your name?
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Patient : Lucy
Receptionist: What is your phone number?
Patient : 764-2110.
Receptionist: Is that the 206 area code?
Patient : Yes, that's right.
Receptionist: What is your date of birth?
Patient : 10/13/63.
Receptionist: How will you be paying for this appointment? Do you have health insurance or
Medical coupons?
Patient : No, I don't. Can you tell me what the charge would be for this visit?
Receptionist: We charge by sliding scale. You need to pay 10$.
Patient : OK. I will do that. Do your doctors and nurses speak Spanish?
Receptionist: We do have some doctors and nurses on staff who speak Spanish. Would you
Prefer that?
Patient : Yes, please.
Receptionist: OK. I've noted that on the schedule. We will see you on Monday, October 22nd
at 9 a.m. for physical check up. Plan on spending 1hour at the clinic.
Patient : Thank you. Good-bye.
Shopping at a Supermarket
Geetha : Hi, Mr. Venu. Will you help me for a minute please?
Mr. Venu : Sure, madam. How are you? I haven‘t seen your parents in a while.
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Geetha : They are not feeling well. That‘s why I‘m here to do some grocery shopping.
Mr. Venu : What do you need Madam?
Geetha : I am not tall enough to reach some of the things on high shelves. I need to
Buy some fresh fruits and vegetables.
Mr. Venu : Don‘t worry. Now why don‘t you do all the shopping you can do alone.
Geetha : I‘ve never done this alone before.
Mr.Venu : Well, how are you doing madam? Are ready for my long reach yet?
Geetha : I‘ve found almost everything, and it‘s been within reach. Would you help me
Decide about coffee?
Mr. Venu : This brand is on sale this week. Why not try it this one time?
Geetha : O.K. I‘ll.
Mr. Venu : Try to look round if there‘s anything your family needs? Put it in your basket
and pay for it at the check counter.
Geetha : Thanks for all your help, Mr. Venu.
Mr. Venu : If you have forgotten anything when you get home just bring it back. I‘ll
Give you a full refund.
CHECK YOUR PROGRESS:
1. Informal situation
Imagine that you have been invited to your best friend‘s wedding where you have come across
several people, how will you introduce yourself and socialize with them?
Formal situation
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Imagine that you have been invited for a launch party of one of the leading car companies and
you are representing your company in the launch party, how will you introduce yourself and
socialize with people so that you can earn good name and business to your company?

VIVA VOCE QUESTIONS:
1. What you mean by mother tongue influence?
2. What is Neutralization?
3. How to start a Conversation?
4. What do we have to observe when the others speak English well?
5. Do you have mother tongue influence?
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ICS LAB
EXERCISE-1
1.1 ICE BREAKING ACTIVITY
OBJECTIVES:
1. To start a training session or team-building event
2. To make everyone involved
3. To stimulate creative thinking
Ice Breakers can be an effective way of starting a training session or team-building event. As
interactive and often fun sessions run before the main proceedings, they help people get to
know each other and buy into the purpose of the event. As a facilitator, the secret of a successful
icebreaking session is to keep it simple: Design the session with specific objectives in mind
and make sure the session is appropriate and comfortable for everyone involved.
When to Use Icebreakers!
As the name suggests, an ice breaker session is designed to "break the ice" at an event or
meeting. The technique is often used when people who do not usually work together, or may
not know each other at all, meet for a specific, common purpose.
Consider using an ice breaker when:
Participants come from different backgrounds.
People need to bond quickly so as to work towards a common goal.
Your team is newly formed.
The topics you are discussing are new or unfamiliar to many people involved.
As facilitator you need to get to know participants and have them know you better
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CHECK YOUR PROGRESS
Word Illusions often require finding a new perspective to look at the image. Stepping back a
bit might help not only when looking at these pictures but it is also a good way to solve other
problems.
ACTIVITY-1
1. Find the hidden word from the following figures, and write a short paragraph based on that
in the space provided below. (word limit-100)

a)

b)
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Activity 2
Can you relate yourself with the words you have found from the above figures!
Speak at least for two minutes on how you relate them with your life’s experience.
Example: ―I once lied when I was in high school to escape the punishment from my math‘s
teacher. I don‘t remember if I‘ve ever…”
VIVA VOCE QUESTIONS:
1. What do you mean by team-building?
2. How did you experience the ICE BREAKING activity?
3. Did you feel comfortable in involving the activity?
4. How could you customize word illusions to solve other problems?
5. Did you bond quickly to work towards a common goal?
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JAM SESSION
(JUST A MINUTE)
Just-A-Minute (or JAM) is an all-round-fun event that is all about the control of the mind over
the mouth. A participant is expected to make it through sixty seconds of non-stop talking
without hesitation, repetition, or deviation.
‗Just a Minute‘ or JAM is an impromptu speech test conducted with the time limit of one
minute.
Elements of JAM
Effective impromptu speaking is a skill that can be honed through constant practice and
deliberate, continuous training given to the brain.
1.1 Some situations which demand impromptu speech are…
Where your instructor would like to know what you understood
Viva-voce in a practical examination
Decisions in a committee
Introducing a celebrity/a person to an elite group of people
Status of a Project
Stating one‘s point of view/ analysis of a situation etc…
1.1 Positives and Negatives in JAM
Positives
Snatch every opportunity to make impromptu speeches
Visualize what you would say in every situation.
Analyze and assimilate your ideas in the given situation.
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Organize your ideas and stick to the topic.
Be creative and express new ideas every time.
Follow a sequence and be brief.
Analyze audience needs, interests…(remember you could be talking to an informed
audience)
Sustain attention by including some interesting jokes, quotations anecdotes etc…
Give examples from your life experience…it builds your confidence.
Practice the use of one word substitutes, idiomatic expressions and vocabulary.
Vary pace, pitch and tone of voice for greater impact.
Negatives
Shy away from expressing your ideas.
Seclude yourself from any situation in which you are present.
Try and memorize what you will say.
Deviate or detach your life experiences from your line of thought.
Repeat the points or show lack of coherence.
Ramble on or give too many pauses or excessively use ‗fillers‘.
Use negative, ambiguous jargon.
Talk at or talk down but talk to your audience.
STEPS TO FOLLOW:
1. Go back to background knowledge and gather all the necessary ideas related to the topic
given to you.
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2. Organize the ideas in a sequential order either thematically or chronologically.
3. Express them with clarity and cohesiveness.
4. Remember the three important rules:
No deviation
No repetition
No hesitation
Sample JAM
The Green House Effect and Global warming
Today I will talk about green house effect, its causes, the result of green house effect, and
global warming and its effects.
Carbon dioxide and other naturally occurring gases in the Earth‘s atmosphere create a natural
greenhouse effect by trapping and absorbing solar radiation. These gases act as a blanket and
keep the planet warm enough for life to survive and flourish. The warming of the Earth is
balanced by some of the heat escaping from the atmosphere back into space. Without this
compensating flow of heat out of the system, the temperature of the Earth‘s surface and its
atmosphere would rise steadily.
Scientists are increasingly concerned about a human- driven greenhouse effect resulting from
a rise in atmosphere levels of carbon dioxide and other heat- trapping greenhouse gases.
Pause for a second here…
The man-made greenhouse effect is the exhalation of industrial civilization. As you all know,
the major contributing factor is the burning of a large amount of fossil fuels-coal, petroleum
and natural gases. Can any one of you give me other contributing factors of greenhouse effect?
Let‘s say one person in the audience answers, ‗Cutting down forests‘, the presenter
continues,‗Exactly‘. The destruction of forests reduces the amount of carbon dioxide converted
to oxygen by plants. Emissions of carbon dioxide, chloro-fluoro carbons, nitrous oxide, and
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methane from human activities will enhance the greenhouse effect, causing the Earth‘s surface
to become warmer.
There is an agreement within the scientific community that greenhouse effect is changing the
global climate at an unusually fast rate. According to the world meteorological organization,
the Earth‘s average temperature rose by about 1 degree in the past century, and nine of the
tenwarmest years on record have occurred since 1990. Now do you understand the impact of
thegreenhouse effect on Earth? .
Global warming causes a rise in the sea level by the melting of the polar ice caps. A rise in
the sea level would accelerate coastal erosion and inundate islands and low-lying coastal
plains, some of which are densely populated. Millions of acres of coastal farm lands would be
covered by water. If global warming trends continue, changes in the environment will have
an enormous impact on world biology. Due to foolishness of man, other living creatures of
Earth will suffer.
The greenhouse effect and global warming should be controlled to ensure the survival of
human race on Earth. Thank you!
TOPIC-1
Role of science in the 21st century
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
TOPIC-2
Refreshment and recreation in student life: An urgent need of an hour

___________________________________________________________________________
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ICS LAB
EXERCISE-11
Objective:
To know to use sentence structures effectively.
To understand how to convert ideas logically within a sentence.
To understand the various strategies of writing and enhance their creativity
An effective technique which helps one to present one‘s creative ability in the given
situation.
2.1 SITUATIONAL DIALOGUEs /ROLE-PLAY
Introduction:
Situational dialogues /role-play is the core of the communicative approach. It is a practical
dimension of enriching one‘s communication skills. Situational dialogues /role play refers to
the changing of one‘s behavior to assume a role. Role play is one such method that creates a
platform to improve the students‘ speaking skills, non-verbal communication and contextual
usage of language and makes them understand how to face real life situations.
What is a role-play?
Role-play is the activity where one would be given a role to play. The students can assume the
role of any one- such as managers, chef, officers etc. and experience the joy of learning by
getting involved in the character chosen by him. While planning the role of someone else, the
student reflects on the character. By being involved in the character the student has to think in
a broader way, correct his attitude and find facts and responsibilities that are required for an
ideal personality.
Role- play allows a student to prepare thoroughly for real life situations and paves a way to
think through the language at the initial stage.
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Self-correction:
Audio visual recording of the Role-plays can be done. Students are given an opportunity to
listen to and watch their performance; to spot their own mistakes; learn and correct them.
Peer Evaluation:
Fellow students will be able to correct some mistakes made by their peers. Students could be
asked to listen for both great bits of language they would like to use themselves and some
mistakes they hear.
Conclusion:
Role-play improves speaking and listening skills. Students develop non-verbal communication
techniques. They learn to use appropriate language in real life communication.
DO’S
1. Understand and analyze the situation.
2. Identify your role and then act accordingly.
3. Frame sentences, questions and answers properly.
4. Be as natural as possible. Be yourself.
5. Check the posture and move a little.
6. Use your hands to express.
7. Maintain a good eye contact with the other person.
8. Make use of shortened forms of words like ‗shan‘t, don‘t etc., which are special for spoken
form of language.
9. Understand the question and then answer.
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10. Check voice modulation, stress, intonation and speed.
DON’TS
1. Be in a hurry to say something.
2. Keep yourself detached from the role given.
3. Speak unchecked
4. Put on an accent or look animated.
5. Plant yourself to a particular point, bend or move excessively.
6. Use your hand excessively.
7. Avoid eye contact; roll your eyes/stare continuously.
8. Read out the written form of communication.
9. Answer urgently.
10. Be too fast / slow or shout unnecessarily.
Expressions used in different situations:
a) Self introduction and introducing othersm from…
vi. I work for…
vii. I am the new…..
b) Greeting and Leave taking
1. Hi, how are you?
2. Hello! What a lovely surprise!
3. Hello! It‘s nice meeting you again.
4. Hi! It‘s great to see you too.

75
KMIT

5. How‘re you and where have you been?
6. Just fine, thanks. How‘re things with you?
7. Everything‘s Okay. Thanks.
8. Wish I could have stayed longer, but I must run.
9. Sure, see you sometime. Bye, bye!
10. Good bye/ see you/ so long/till we meet again, bye!
c) Enquiring / make requests for help, to seek directions:
Excuse me, could you help me please.
At what time will the show start?
Is there a medical store close by?
Can you tell me the departure time of the bus?
Could I ask a favour of you?
I‘m sorry to trouble you, but I need your help.
Would you mind helping me with this, please?
Certainly, I shall be glad to help.
Of course, by all means
Sure. I‘d be glad to help
Thank you / thank you very much/ thanks a lot.
You‘re most welcome
d) Complaining:
I regret to bring to your notice that some of the items that you have supplied have been
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slightly damaged.
I‘m sorry to say this, but your music is too loud….
I‘m sorry to trouble you, but there‘s a problem I‘d like to speak to you about.
It would help if you have the leaking pipe repaired.
That‘s very kind of you.
I hope you don‘t mind…
I have a complaint to make.
My new washing machine is not working.
You dealer has not responded to my calls.
I‘d like to have the piece replaced…
Thank you for being so understanding and helpful…
I‘m afraid that I have a make a complaint about the computer I bought last week.
e) Offer suggestions, to advise or to persuade
Stop using polythene bags immediately.
Let‘s stop now
Why don‘t we stop now?
If I were you, I‘d stop now
I suggest that you repeat these expressions twice each.
I think you should repeat these expressions as often as you can.
Let‘s repeat these expressions for practice.
Why don‘t we repeat these expressions a few more times?
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I really advise you to repeat these expressions a several times.
You should repeat these expressions in order to perfect them.
They ought to repeat these expressions if they wish to speak fluently.
Why don‘t you try repeating these expressions?
Could I persuade you to repeat these expressions as many times as possible?
f) Congratulate on an achievement, to express sympathy
Congratulations!
We are proud of you.
You really deserve this honor,
Very well done! Keep it up!
I‘m sorry about what happened
You mustn‘t let this depress you.
I‘m sure this won‘t happen again.
I‘ve no doubt that you‘ll do much better next time.
I just got the sad news. This must be terrible blow to all of you.
It is a great loss indeed.
You must be brave.
g) To extend invitations and also to accept and decline them.
There‘s some good news
I‘m so happy to hear that.
My son is getting engaged
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I‘ll be happy if you and your family could come.
Are you free tomorrow evening?
Why don‘t you join us at a get-together?
Thank you for the invitation. We‘ll certainly come.
It‘ll be a pleasure.
Oh, sure I‘d love to come!
Thank you for inviting me. I wish I could have come.
I‘m afraid I will not be able to come.
I‘m sorry, but I will have to miss the engagement.
What a pity I won‘t be able to come!
Thank you so much. We look forward to seeing you.
Thanks for saying yes. Be there on time.
It‘s disappointing that you won‘t be there.
We‘ll all miss you.
It can‘t be helped. I suppose. But we‘ll make it up some other time.
h) Make apologies and respond to them.
I must apologize for ……..
I‘m terribly sorry about……….
Please accept my sincere apologies…
I hope you‘ll excuse me…
Please forgive me…
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I‘m so sorry…
It won‘t happen again, I promise.
I‘m really ashamed of myself.
It‘s quite all right.
I really hope it won‘t happen again.
No need to feel so bad about it. These things happen.
i) Asking people’s opinions and giving opinions to others.
I don‘t think it‘s possible
I‘d say ……………
I think……. / I feel …….. / I believe………
In my mind ……….. / In my opinion…. / In my view… / It seems to me
As far as I can see ……./ As far as I am concerned……….
I‘m convinced ………………
What would you say about …………?
What do you think of …………….?
What is your opinion of ……………?
What are your views on / about …….?
Are you in favour of ………….?
j) Asking and giving directions.
How do I get to …………….. ?
What is the best way to ……………?
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Where is ………………………?
Go straight on (until you come to ………)
Turn back / go back
Turn left / right ( in to …….. lone )
Go along …………
Cross …………… across ( across from the park )
Take the first / second road to the left right.
It‘s on the left /right
Straight o
Opposite ( it‘s opposite to the book store )
Near, ( it‘s near to the bank )
Next to ( next to the bus station)
Between ( between the post office & the law court )
At the end ( of)
On / at the corner ( it‘s on the corner of the fourth lane )
Behind
In front of
Cross roads, junction.
2.3 Telephone Etiquette
Outgoing calls:
Greetings
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Good morning/afternoon/ evening. (Formal)
Hello! (Informal)
Identifying yourself
My name is …. (first introduction)
This is Tonny is here… (Second and subsequent introduction)
This is Leesa speaking…
Asking to speak to someone
Could I speak to…, please?
Could you put me through to …, please?
Could I have extension 9558, please?
May I speak to…?
Giving further information
It‘s in connection with…
It‘s about…
Explaining the purpose of the call
I‘m calling to ask about..
I‘m phoning to let you know the details of…
I‘m ringing to tell you about…
Making an appointment
Could we meet sometime soon?
When could we meet?
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When could I see you?
What time suit you?
Can you manage Friday?
Leaving a message
Could you give him a message …please?
Could you ask him to call me back?
(Could you tell him?)I‘ll call back later.
Could I leave a message?
I‘ll try to call back.
Thanking
Well, thank you
Well, thanks for your information
I‘m much obliged to you
I‘m very grateful to your assistance
Ending the call
It‘s been nice talking to you
I look forward to see you
See you soon.
Goodbye.
Incoming Calls
Identify yourself when you pick up the phone
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Hello, Coco- Cola Company
Anthony speaking
Hello, (Name of the organization)
Asking the caller’s identification
Who‘s speaking, please?
Who‘s calling, please?
Asking for further information
What is in connection with?
How do you that?
May I tell her what this is about?
I‘m afraid you have the wrong number
One moment please.
Alternative actions
Could you call back later?
Would you like to leave a message?
Can I take a message?
I‘ll give her your message.
Does she have your number?
Confirming information and arrangements
Yes that‘s correct.
Yes that‘s suits me.
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Yes that‘s fine
Yes that would be fine.
Declining arrangements and suggesting alternatives
I‘m afraid I won‘t be in the office on Friday.
I‘m sorry
I‘m afraid I can‘t manage.
Responding to thanks
Not at all.
Don‘t mention
Mention not.
You are welcome
Ending the call
I‘m really glad you called. Let‘s keep in touch.
See you soon
I look forward to hearing from you.
Thanks for calling
Sample:
(The phone rings in the office of Yatri Nivas. The receptionist takes the call)
Receptionist : Good morning. Yatri Nivas.
Caller : What time does the Volvo coach leave for Shirdi, please?
Receptionist : There are two coaches to Shirdi every Friday. One at 16.00hrs

85
KMIT

and the other at 18.00 hrs.
Caller : Could you reserve ten seats on the 6 p.m. coach, please.
Receptionist : In whose name shall I book the seat, Sir?
Caller : It is forMr. Vittal and Family.
Receptionist : Yes, sir. I‘ll repeat that. Ten seats for Mr. Vittal
and family on the 6 o‘clock Volvo
Caller : That‘s right. Thank you.
Receptionist : You‘re welcome, sir.
CHECK YOUR PROGRESS:
Working in pairs/groups, write short dialogues for the following situations and enact them.
Choose appropriate expressions from the list above.
Ex-1Pushpa Kapoor goes to the office of a lawyer, Feroz Mirza. They have not met before, so
sheintroduces herself and tells him why she wants to see him.
EX-11
A writer invites two senior journalists to his book launch. One accepts and the other declines
the invitation because of another engagement.
VIVA VOCE QUESTIONS:
1. Did you find it difficult to get involved in the character?
2. What are the facts and responsibilities required for an ideal personality?
3. How can you convert ideas logically within a sentence?
4. What are the various strategies of writing and enhancing them creatively?
5. Justify how expressing is a practical dimension of enriching one‘s communication skills.?
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ICS LAB
EXERCISE-111
OBJECTIVES:
1. To help students talk about
2. To expand students‘ vocabulary
3. To develop students‘ writing skills
4. Todevelop the skills of giving precise and clear directions to others
5. To learn the typical communication thoroughly
Describing Objects/Situations/People
You will often need to write descriptions, short or long, of objects, mechanisms and processes.
Before doing so, ask yourself who you are writing for—people in your field, clients,
consumers,etc. The answer to this question will help you decide whether your description
should, for instance, include technical details or be a general one, and whether the style of
writing should be formal or informal.
LANGUAGE:
The synonyms of purpose, utility and the degrees of comparison are much used. The general
information of the objects are referred to Speech skills are improved by avoiding repetition and
undue pause. Format including introduction, physical description, utility / significance,
comparisons, conclusion help the student improve his/her fluency in speech and creativity in
thought.
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Here are some guidelines to help you write a description.


Begin by thinking about what an object looks like, its parts and features and how
itworks (e.g. a transformer) or how a change takes place through a series of stages
(e.g.photosynthesis) and jot down the points.



Order the points so that your description moves from how something looks to
itsimportant features and, finally, to how it works. Or, break the whole process up into
smallerstages, and describe each stage in the order in which they happen.



Avoid using vague or abstract words in your description and be clear and precise.



For mechanisms and processes, remember to use the passive voice (‗The machine
isconnected to …‘ or ‗Next, the gas is passed into a chamber…‘, for example) and
sequencemarkers, such as ‗firstly‘, ‗secondly‘ and ‗lastly‘.



If your description is a long one, organize it in short to medium-length paragraphs
thatmove from the general to the particular.

NARRATIONS
Eliciting vocabulary before writing narratives
This is an idea to help students with their writing of narratives. It gives all the students some
essential (and some superfluous) vocabulary.
CHECK YOUR PROGRESS
Ex:1 Follow the guidelines above to write short descriptions of an iPod and either a chemical
or biological process and speak for three minutes.
Ex:11
Topic: The importance of festivals and celebrations in our life
VIVA VOCE QUESTIONS:
1. What are the details you need to describe an object?
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2. Give a few steps to organize your description.
3. What type of language you use in descriptions/narration?
4. How do you move from general to particular in descriptions?
5.How can you make your description a clear and precise one?
Giving Directions and Guide lines
Ways of giving direction or of two types, written direction and Oral direction
Written directions should have:- Clarity
- Brevity
- Directness
- Correctness
- Completeness
- Each paragraph should express one major idea
- All the idea should have logical thinking
- Cohesiveness is the important feature
- use simple and plain language
Do‘s
1) Analyze situation
2) Know your audience
3) Follow an orderly method
4) Use effective pictures, hand- outs routes and maps
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5) Use accepted signals and gestures
6) Be empathetic towards the listener
7) Give land marks if possible
8) Ensure the listener reaches the goal successfully
Don’ts
1) Be in hurry to finish your job
2) Jumble the steps
3) Use jargon, slang
4) Be rude and commanding
5) Misguide with confusing land marks
6) Use verbal language without eye contact
7) Comprehend by mental mapping alone
8) Explain and think that job is over
CHECK YOUR PROGRESS
Ex: 1
Direct your mother to send an e-mail message
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Ex: 11
Direct your classmate to check a book an e-library

VIVA VOCE QUESTIONS:
1. Is there any necessity to analyze a situation?
2. Which method do you follow in giving directions?
3. How can you be empathetic towards the listener?
4. Is eye contact important in verbal language?
5. What is the role of jorgan and slang in giving directions.
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ICS LAB
Exercise No.: IV
Aims and Objectives
To develop a simple, balanced, and orderly speech design.
To shape and arrange your main points.
To use transitions to make your speech flow smoothly
To prepare introductions that capture attention,establish credibility, and focus your speech.
To prepare conclusions that summarize your message, provide closure, and give the audience
something to remember.
EXTEMPORE- PUBLIC SPEAKING
Public speaking is the process and act of speaking to a group of people in a structured,
deliberate manner intended to inform, influence, or entertain a listening audience. Public
speaking is commonly understood as face-to-face speaking between individuals and an
audience for the purpose of communication. In short, being a good public speaker can enhance
your reputation, boost your self-confidence, and open up countless opportunities.
Public Speaking Tips
Twelve Steps to Great Presentations
1. Know your audience – what do they care about?
2. The main takeaways that you want to present
3. Preparation – Research your topic
4. The Room – Do a room check.
5. Audio Visual – Have a plan B.
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6. Think positively.
7.Cope with your nerves
8. Eye contact – Windows to other worlds
9. Opener – How you start sets the tone for the whole talk.
10. Own the stage.
11. Keep track of time.
12 Summarize.
CHECK YOUR PROGRESS:
TOPIC: Life without Plastic
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
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___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
VIVA VOCE QUESTIONS:
1) What is public speaking?
2) What are the qualities of public speaking?
3) How to improve public speaking?
4) What is the importance of eye contact in public speaking?
5) What is the importance of time management in public speaking?
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ICS LAB
EXERCISE-5
INFORMATION TRANSFER
OBJECTIVES:
1. Help learners compare and contrast.
2. Help them to learn to emphasize adverbs, adjectives 3.
Enables them to enhance speaking skills and fluency
4. Enables them to improve writing skills.
5. Develops presentation skills amongst the learners by making them practice and improve their
skills in presenting information and making more influential presentations using charts,
audiovisual aids etc.
Information transfer or presenting verbal accounts of facts and processes in pictorial form
and conversely, changing graphic representations to writing, involves learning how to
restate agiven body of material in different ways.
Information transfer is used specifically in the contexts of narration, physical and process
description, listing and classifying, comparison and contrast, showing cause and effect
relationship, and generalizing from numerical data.
Transferring from verbal to graphic form and vice versa is a very important and use full skill
that will helps to explained map. Graph, table in speech pr writing and to represent a verbal
text in graphic form
Graphics :Graphics can be used to make the information in a written or oral presentation (e.g.
a market survey report or a Power Point presentation) clearer and easier to understand.
They are used in two ways:
a) to supplement information given in a written text or when speaking and (b) as alternative
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modes of presenting information.
There are different kinds of graphic representation:
1. Maps and plans, show directions, the route to follow
2. Tables, horizontal rows and vertical columns carry labels to identify what they represent.
3. Graphs, line graphs show variations in data
4. Diagrams, help in power point presentations
5. Bar charts, make comparisons
6. Flow charts, represent a process that takes place in Successive stages
7. Pie charts, show how something is divided
8. Tree diagrams, show classification of system
9. Pictograms show major changes in a lifecycle
Bar Charts
A second kind of graphic representation is the bar chart, or bar graph. It is a very common kind
of graph used to depict levels of a qualitative, independent variable using individual bars. It
consists of an axis and a series of labeled horizontal bars with different values. The numbers
along one side of the bar graph is the scale.
Look at the below sample of a simple bar chart. It gives you at a glance a comparison the
number of defects reported in cars manufactured in three factories. The factory is an
‗independent variable‘ since it does not have a unit of measurement. The ‗dependent variable‘
is scalar and is measure in defects /1,000 cars.
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Look at a second example of a bar graph, this time horizontal bars. The bar chart shows the
weight in kilograms of a day‘s sale in a local vegetable market. We can see that 52 kg of
potatoes, 40 kg of onions, 24 kg of tomatoes, 8 kg of cucumber and 16 kg of beans were sold.

Line Graphs:
A line graph is a way of depicting graphically how two quantities are related, and how they
vary in relation to one another.
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The graph below shows how John‘s weight varied from the beginning of 1991 to the
beginning of 1995. The weight scale runs vertically, while the time scale is on the horizontal
axis. Following the gridlines up from the beginning of the years, we see that John‘s weight
was 68 kg in 1991, 70 kg in 1992, 74 kg in 1993, 74 kg again 1994, and 73 kg in 1995.
Examining the graph also tells us that John‘s increased during 1991 and 1995, stayed the
same during 1993, and fell during 1994.

Pie Charts:
Another kind of chart is the circle or pie chart. It consists of a circle divided into sections, each
showing the size of some related piece of information. Pie charts are used to display the sizes
of parts that make up a whole. Here is a simple pie chart. The chart shows that body language
is the most powerful element in our communication and is followed by the tone we use when
we speak and write. Words, apparently, play only a very small role in our communication.

98
KMIT

Flow Charts
Another form of representation that is widely used today is the flow chart, also known as a flow
diagram. It is used to represent a process that takes place in successive stages as in a production
process from raw material to finished product. Flow charts can be used to show at a quick glace
not only industrial processes but also others that consists of clear successive stages. In a
restricted sense, a flow chart is the sequence of operations in a computer program. There
areconvention for the use of the shapes of squares, rectangles and diamonds to signify each
step of the program.
Tree Diagrams
Tree diagrams are of two types: the organization chart, which is used to show the structure and
lines of responsibility within a company or an institution, and the genealogical tree or family
tree, which is used to represent the structure of a major group such as mineral rocks or the
structure of sentences in books on grammar or relationships within a large family. Tree
diagrams begin with one key word and are connected to other words below it by a number of
arrows. This second level of words is again connected to other words at a third level and so on,
until the final level is reached. The branches of such tree diagrams are known as groups or subgroups. Look at a sample family tree below:
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Pictograms
A pictogram is another very interesting way of presenting date. It uses, as its name
suggestpictures in place of bars or figures. For example, the flowers growing in different places
in a state or a country can be presented by tiny pictures. Look at the sample below depicting
the life cycle of the butterfly.
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Maps and Plans
Maps are representations, usually on a plane surface, of a part of the earth-continents,
countries,cities, villages, small areas and even buildings. They show outlines and boundaries,
names, or codes of areas within them and feature such as roads, coastlines, rivers, buildings
and rooms.
Look at the sample below:

CHECK YOUR PROGRESS:
EX:1Air, Water, Weather (Convert the following information into a graphic and represent)
The air cover of the earth extends up to 1000km from its surface. This air cover is known as
atmosphere. At its surface the atmosphere consists of mainly oxygen and nitrogen in the ratio
of 1:4. Apart from these gases, the atmosphere contains small amounts of carbon dioxide,
helium, neon and water vapour. Among all gases found in the atmosphere, nitrogen comprises
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78 percent while oxygen comprises 21 percent. Argon comprises 0-9 percent, carbon dioxide
occupies 0.03 percent while other gases occupy 0.07 percent, and that is why air is called a
mixture.
Ex:11
Draw a chart showing the process of withdrawing money from the ATM.
VIVA VOCE QUESTIONS:
1. What is information transfer?
2. What do maps and plans show?
3. How can you represent the variations in data?
4. How do you represent the structure of a major group?
5. How flow charts are used?
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ORAL PRESENTATION SKILLS
OBJECTIVES:
1. To make students aware of the role of speaking in English and its contribution to their
success.
2. To enable students to express themselves fluently and appropriately in social and
professional contexts.
An Oral Presentation is a form of oral communication. It is a participative two-way
communication process characterized by the formal and structured presentation of a message
using visual aids. It is purposeful and goal-oriented, and communicates a message to an
audience in a way that brings about the desired change in their understanding or opinion. It is
flexible, changing, as well as complex and varied. Thus, an oral presentation is:
Purposeful- The presentation will be made with a definite purpose.
Interactive – It involves both the speaker as well as the listeners.
Formal- It is a formal situation.
Audience oriented- The topic will have to be dealt with, from the listeners‘ perspective.
There are several forms of oral presentation, such as:
Seminars,
Workshops,
Symposia,
Student presentations,
Industry conferences,
Product launches,
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Press conferences,
Team presentations,
Annual general meetings,
Departmental presentations, and
Company profile presentations.
Oral presentations differ from other forms or oral communication such as speeches and
debates. Although speeches and presentations share several common features, there is a thin
dividing line between the two.
Oral Communication is intended to celebrate an occasion, to felicitate a person, to welcome or
bid farewell to someone, or to inaugurate a function.
While Oral Presentations raise a particular issue for discussion.
Types of Presentation
A presentation is a purposeful communication. In other words, it is the process of presenting a
topic to an audience, with a specific purpose. There are two main types of oral presentations.
They are:
a) Extempore
b) Prepared oral presentation.
Who should learn to make Presentations?
The skill to make a powerful presentation has now become an essential prerequisite for people
from different walks of life.
Students need to make presentations on various academic topics.
Teachers make presentations as part of their teaching.
Business professionals make presentations to customers to enhance their business prospects
or to their peers to inform them of something.
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How to Make Effective Presentations:
For your presentation to be effective, you need to plan the various aspects of it and make
necessary preparation too. Some of them are:
I. Choose the right topic
Something that interests you
Something on which you have a sound knowledge
Something relevant to your audience
II. Have a clear goal
to inform ?
to explain something?
to entertain?
to persuade or dissuade?
III. Know your audience
Who are the audience? Are they students? Are they business men? Are they professionals?
This information will help you use examples related to the field of your audience.
Size
What is the size of the audience? Use this information to help you prepare handouts that you
may want to distribute and think of the activities you plan to have (pair work/group work etc.).
Knowledge and needs
What do they know about your topic? Are they experts or no-experts? What are their needs and
expectations?
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Your knowledge about your audience should help you take decisions about the kind of
language (formal or informal) you want to use, the extent of information you could cover and
the ways to involve the audience in your presentation.
IV. Know the venue
Where are you making your presentation?
Is it a small classroom, meeting-room or a large planned?
What facilities and equipment are available?
V. Know the time and length of presentation
When is your presentation and how long is it?
Will it be fifteen minutes or fifty minutes?
VI. Decide on the methodology
How do you go about making your presentation?
(Using notes, white/blackboard, OHP/LCD projector etc.)
Do you want to make a formal or an informal presentation?
How many visuals do you want to use?
Do you want to use humor?
VII. Structure your presentation
Organize your presentation in a logical structure
The parts of a presentation are ;
i) Opening


Announce your topic and thesis statement.
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To open the presentation, you may use questions or rhetorical questions, quotes,
statistics, shock statements, proverbs or anecdotes.



Announce the estimated duration of the presentation.

ii) Body


Explain the structure of your presentation



Keep to your structure.



Signpost‘ throughout. Use signaling devices such as firstly, secondly, finally etc.

ii) Conclusions


Summaries your presentation.



Remember to thank your audience



Invite questions and offer to answer them if you can.

iii) Question & Answer (Q&A) Session


This is one of the most important parts of your presentation.



Most of the impact you are going to leave on your audience will be decided on how you
handle the questions.



Here are a few important things to remember.

Other Essentials of a Presentation
I Tips to overcome stage fright.
Do not tell your audience that you are nervous.
Focus on your message and not on yourself.
Overcome your fear/nervousness by using active physical movements and gestures.
Practice deep breathing.
Arrive early, and establish rapport with the members of your audience.
Be warm and friendly with your audience.
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Establish eye contact with each member in your audience.
A large part of communication takes place though body language. Apt use of body language
can make your presentation more effective. To make effective use of non-verbal
communication,
II Learn to:
- Maintain eye contact
- Use facial expressions
- Use gestures
- Walk a little
- Modulate your voice – You must learn to vary your speed, pitch and volume
III Rehearse Your Presentation


To be clear about your content



To assess your strengths and weaknesses



To learn to pronounce difficult words correctly



To manage time effectively

4.7.2 Some suitable Expressions in an oral presentation
I. Opening Remarks


Hello, everyone. (especially appropriate for an informal presentation for a small group
of peopleyour interact with every day )



Good morning /Good afternoon/Good evening. Welcome to …………. ( name of



organization)/thank you for giving me the opportunity to talk to you today.



Good morning. I‘d like to/ I‘m happy to welcome you all here today. I‘m….. ( name
)and I‘m …..( designation in the …… office/department ( name of the branch or
division) here. (necessary when you are making a presentation for people who are not
part of your organization).
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Good afternoon, everyone. I‘m happy to be here this afternoon. I‘m ….. ( designation )
at ….. (name of company )



Good morning. Let me introduce myself. My name is … and I‘m from …….



Good morning. I‘m ….. from…. Thank you for inviting me to talk to you this morning.
Before Ibegin, I‘d like to / let me tell you something about myself.

II. Stating the Purpose


As you know, the subject of my presentation today is …..



I‘m here this morning to …..



My aim is to ……



The purpose of my talk today is to …



In my presentation today. I‘ll/I‘m going to

III. Giving an outline


I‘ve divided my presentation into ……



I‘ll first …., then we‘ll … Finally. I‘ll ….



I‘ll begin by …. and after that I‘ll deal with ….. Before going on to …. The presentation
will conclude with ……..



I‘ll be talking about … issues/areas. Firstly ….. Secondly …. Thirdly



My talk has four parts; first, I‘ll introduce you to ….. Second, we‘ll discuss …... third,
you willlearn about …., and, finally, I‘ll conclude by giving you ….

IV. Giving preliminary information and starting with the subject matter


My presentation will take about half an hour or so. If you don‘t mind, could I deal with



questions after the talk, please



I‘ll presentation is going to take around forty minutes. Please feel free to interrupt if
youhave a question.



You don‘t need to / needn‘t take notes. I‘ll give a set of handouts with all the points we



discuss today.



There‘s no need for you to copy/Don‘t worry about copying down the visuals. Handouts



containing all of them will be distributed.



I hope everyone has a copy of the handout with the examples we‘ll looking at today.
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Let‘s get started then



Right, I‘ll begin by ….



Shall we begin?



Let‘s begin, shall we?

V. Moving to a new point, going back to an earlier point.


Let‘s now turn to ………..



I‘d like to move on to …….



Turning /Moving on now to ……



This takes me to my next point about ……



Next, I‘d like to consider ……..



Let me go back briefly to an earlier point



As I said earlier …….



To recap what we discussed under the last point …….

VI. Emphasizing important points


What we must understand/realize/ do is…….



What we mustn‘t do is ………….



We urgently/really need to …..



….. is absolutely true/highly recommended/ totally unacceptable/extremely urgent etc.

VII. Drawing attention to Visuals:


I‘d like to draw your attention to ……



Could you just look at the ……. On the screen



As you will see in the next slide…….



If you look at this……. You will notice that ……….



You can see that ……….

VIII. Making Recommendations:


I (strongly) recommend that ………



My recommendation is that ……….



I really think/believe we should …..
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IX. Keeping the audience involved


How would you solve this problem?



Where are we heading?



Can you think of a way of dealing with this?



What are the options open to us?



Why should we be concerned about this?



What does this mean for our company?



Don‘t you think we must address this problem?



I‘m sure many of you here have experienced this.



I‘d like you to understand why I‘m saying this.



You must all be aware of what is happening.



I hope you know about the situation.

X. Summarizing and Concluding:


To sum up the main points of my presentation ………..



Before I end my talk, I‘d like to summarize its main points.



To run through / recap my main points ….



I‘d like to conclude by saying ………..



That brings me to the end of my presentation.



I‘d like to / I must thank you all for listening.



Thank you all for your attention.

XI. Inviting Questions:


If you have any questions, please feel free to ask them.



If you want to ask any questions, I‘ll do my best to answer them.



If there are any questions, I‘ll be pleased to answer them.

CHECK YOUR PROGRESS:
Speaking Activity:
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The whole class must be divided into ten groups each consisting of five members and they will
be given two topics for discussion alternatively
(a) Growing unemployment in the field of engineering.
(b) Causes and effects of brain drain.
Each group will choose a leader who will make sure that each member in the group should
speak and give points, then the leader will jot down all the important points and choose one
member from the group who will go to the podium and present the topic.

VIVA VOCE QUESTIONS:
1. Is Oral Presentation a purposeful and goal-oriented?
2. In what way do you bring the desired change in audience?
3. How can you make your session interactive?
4. What steps do you follow in rehearsing your presentation?
5. Do Oral Presentation involves both the speaker and the listeners?
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DEBATE

Debate is contention in argument; strife, dissension, quarrelling, controversy; especially a
formal discussion of subjects before a public assembly or legislature, in Parliament or in
any deliberative assembly.
Logical consistency, factual accuracy and some degree of emotional appeal to the audience are
elements in debating, where one side often prevails over the other party by presenting a superior
"context" or framework of the issue. In a formal debating contest, there are rules for participants
to discuss and decide on differences, within a framework defining how they will interact.
Four types of debate:
1. Parliamentary Debate. This is the debating that goes on in colleges and universities.
2. Lincoln-Douglas Debate (also called value debate) is modeled after the namesake for
the activity. In an Illinois election of the mid-1800s, Abe Lincoln and Stephen A.
Douglas debated the slavery issue before audiences in different towns around the state.
In LD debate two contestants will debate topics centered around moral issues or
propositions of value or preference. Here are some examples of topics appropriate for
LD debate: capital punishment; abortion; or euthanasia. Typically, all public and private
schools will debate the same topic. A new topic is chosen every two months (the topics
are chosen by some public school debate organization). The public/private school topic
for November and December of 1996 was: Resolved, when in conflict, a business'
responsibility to itself ought to be valued above its responsibility to society. The topic
for January and February of 1997 is: Resolved, In United State's policy, the principle
of universal human rights ought to take precedence over conflicting national interest.
See also our links to LD Debate.
3. Cross Examination Debate (also called policy debate or team debate). In this type of
debate two teams (two students each ), one representing the affirmative position and
one representing the negative position, will debate topics of public or government
policy. Here are some examples: Resolved, that chain stores are detrimental to the best
interests of the American public (1931); Resolved, that all electric utilities should be
governmentally owned and operated (1937); Resolved, that the federal government
should own and operate the railroads (1940); and, Resolved, that a federal world

113
KMIT

government should be established (1943). Typically, all public and private schools will
debate the same topic all year long (some public school debate organization picks a new
topic each year). The public/private school topic for the 1996-1997 school year is:
Resolved, that the federal government should establish a program to substantially
reduce juvenile crime in the United States. See also our links to Cross Examination
Debate.
4. Academic Debate. These are debates of a purely academic nature. An example of this
type of debate would be creation/evolution debates.
How to Get Started in Debate
1. The principles of debate -- logic, evidence, case construction, proof, refuting
arguments, rebuttal, the brief, etc. Pick 3 or 4 debate books out of the debate
bibliography located elsewhere on this web page and study them thoroughly (I
especially recommend An Introduction to Argumentation and Debate by Christy
Farris). View the debate video put out by Home School Legal Defense (watch it several
times). Observe as many debates as you can. This will be difficult for some, but you
might look into attending some college debates or government high school debates or
private school debates. The more you observe and study the more familiar you will
become with the procedures and terminology of debate.
2. The current debate topic. Each year there will be a different topic. It is best if you can
start studying in June the topic for the coming school year. Studying the current debate
topic is the most important part and the most time consuming part of debating. You
must study the subject thoroughly, to learn all that is to be known about it. The more
time and effort you give to preparation, the more effective debating you will do. The
following are a few ideas on how to approach the study of ANY debate topic. Some of
this information is taken from How to Debate by Summers, Whan, and Rousse.
We suggest that you follow these four steps:
1. Read for background information about the subject.
2. Prepare a comprehensive bibliography.
3. Collect as much material as you can find.
4. Read and study the material discovered.
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Read for background information about the subject:
First you want to get a good general knowledge of the proposition (topic) you are to debate.
You need to study the historical background of the topic and why this topic is a matter of
current interest. The reading order should be from the general to the specific, from background
to present-day facts and figures, from books to magazines to newspapers. Naturally, in studying
a question one will use all of these sources more or less concurrently, but for real understanding
of the broader aspects one needs background material early in his research.
Prepare a comprehensive bibliography:
The second step in your study of topic will be that of preparing a general bibliography. A
bibliography is a list of books, pamphlets, magazine articles, and other printed materials in
which information may be found on a given subject.
Collect as much material as you can find:
After you have listed all the references you can find on the topic, you must then get as much
of the actual material as you can.
Read and study the material discovered:
After you have secured all of the material available, you will then read and study carefully the
books and articles you have found. Try to learn as much as you can about the subject and to
get the points of view of as many different authorities as possible. Be on the lookout for new
ideas and new suggestions for arguments, arguments on both sides of the topic. Look for
specific items of evidence, which might be used as proof. Take careful notes as you read.
VIVA-VOCE QUESTIONS
1.What is a debate?
2. What are the types of debate?
3. What is a policy debate?
4.What is a value debate?
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PORTFOLIO
Portfolios show your creative or professional talents in a way that is far more extensive and
elaborate than a résumé offers. While the elements you need to include in your portfolio
depends largely on your field of expertise, there are a few basics that apply to most types.
1. Include a table of contents: Portfolios are large, extensive collections showcasing your
ability to perform a certain type of work. Including a table of contents makes it easier for
prospective employers, administrators, or clients to navigate through your work and
immediately access the information they need.


Create you table of contents after you finish your portfolio but include the list at the front
of your other material.



You do not need to list page numbers if you do not include them in your portfolio, but if
you do decide to number the pages in your portfolio, list those numbers in your table of
contents.

2. Introduce a traditional résumé: It's always wise to have a traditional résumé on hand in
case someone requests it instead of your portfolio. Within the portfolio itself, a standard one to
two page résumé can act as a quick summary or abstract of what lies ahead.


Include your contact information, including e-mail address, phone number, and mailing
address at the top of the page.



List your basic career or academic goal.



List your academic credentials, including any degrees or certificates.



Describe your work experience.

3. Describe your goals in a personal statement: On a separate page, write a paragraph
detailing your short-term and long-term goals.


For short-term goals, describe where you see yourself within one to two years.



For long-term goals, explain what you want to be doing five to ten years from now.



Your personal statement should also include information about what you stand for in
terms of work ethic, creative philosophy, management philosophy, and so on.
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4. Outline your skills and experience in greater detail: Consider the required skills that are
likely to be requested. List these skills as large headings and provide examples of how you can
meet these requirements.


List any jobs that required you to use the skill mentioned. Explain, briefly, which on-thejob tasks developed or made use of that skill.



List any personality traits that exemplify that skill and provide specific examples.



Also list anything you learned, officially or unofficially, that indicates the use or existence
of the skill in question.

5. Include samples: Note that the types of samples you include will vary based on the nature
of your portfolio and field of interest.


For graphic arts and related fields, you will need to include visual photographs of your
work.



For writing and related fields, you will need to include text samples.



You can include print samples, DVDs, videos, and other multimedia examples when
appropriate.

6. Attach testimonials and recommendations: Include photocopies of any positive remarks
or recommendations received from past sources related to your field.


You can include recommendations from customers, clients, employers, co-workers,
professors, or reviewers.



Employer evaluations can also be included, especially if they are notably favorable.

7. List any awards and honors: Include a list of any awards, honors, or scholarships you
received within your field.


If you received certificates for any such awards, include photocopies in your portfolio
as proof.



If you do not have certificates for your awards, simply list the name of the award, when
you won it, and why you won it or what the award was issued for.
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8. Describe any related conferences you participated in: If you took part in any conferences
or workshops within the field, list them on a separate page. Include when the conference took
place, where, and the organization that sponsored it.


Make special note of any conferences or conventions you presented at.



Also list any that you merely attended.

9. Mention your academic credentials: Your academic credentials usually expand upon the
knowledge gained during your highest level of education.


List any degrees, licenses, and certifications.



Also provide an official transcript, if possible, or a list of relevant courses.

10. Provide documented proof of your accomplishments: If any articles have been written
about your accomplishments, include copies of those clippings in your portfolio.


National journals and large newspapers are the most impressive sources, but you should
still include articles written by local news sources, academic institutes, and Internet
sources.

11. List any military credentials: If you were in the military, provide a record of your service.


Include information about any awards, badges, or ranks you earned during your time in
the military.

VIVA VOCE QUESTIONS:
1.What is the importance of a portfolio?
2.Why should we include the table of contents in a portfolio?
3.What is the difference between portfolio and resume?
4.What is the need of attaching testimonials and recommendations to the portfolio?
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List of Experiments
1. Write a simple program that prints the results of all the operators available in C
(including pre/ post increment, bitwise and/or/not, etc.). Read required operand
values from standard input.
2. Write a simple program that converts one given data type to another using auto
conversion and casting. Take the values from standard input.
3. Write a program for finding the max and min from the three numbers.
4. Write the program for the simple, compound interest.
5. Write program that declares Class awarded for a given percentage of marks,
where mark <40%= Failed, 40% to <60% = Second class, 60% to <70%=First
class, >= 70% = Distinction. Read percentage from standard input.
6. Write a C program to find the roots of a Quadratic equation.
7. Write a C program, which takes two integer operands and one operator from the
user, performs the operation and then prints the result. (Consider the operators +,,*, /, % and use Switch Statement)
8. Write a program that prints a multiplication table for a given number and the
number of rows in the table. For example, for a number 5 and rows = 3, the output
should be:
5x1=5
5 x 2 = 10
5 x 3 = 15
9. Write a program that finds if a given number is a prime number
10. Write a C program to find the sum of individual digits of a positive integer and
test given number is palindrome.
11. A Fibonacci sequence is defined as follows: the first and second terms in the
sequence are 0 and 1. Subsequent terms are found by adding the preceding two

terms in the sequence. Write a C program to generate the first n terms of the
sequence.
12. Write a program that shows the binary equivalent of a given positive number
between 0 to 255.
13. Write a C program to generate all the prime numbers between 1 and n, where n
is a value supplied by the user.
14. Write a C program to calculate the following, where x is a fractional value.
1-x/2 +x^2/4-x^3/6
15. Write a C program to read in two numbers, x and n, and then compute the sum
of this geometric progression: 1+x+x^2+x^3+………….+x^n.
For example: if n is 3 and x is 5, then the program computes 1+5+25+125.
16. Write a C program to construct a pyramid of numbers as follows:
1
12
123
17.Write a C program to construct a pyramid of numbers as follows:
*
**
***
18.Write a C program to construct a pyramid of numbers as follows:
1
23
456
19.Write a C program to construct a pyramid of numbers as follows:
1
22
333

4444
20.Write a C program to construct a pyramid of numbers as follows:
*
**
***
**
*
21. Write a C program to find the minimum, maximum and average in an array of
integers.
22. Write a C program to compute mean, variance, Standard Deviation, sorting of n
elements in a single dimension array.
23. Write a program for reading elements using pointer into array and display the
values using array.
24. Write a program for display values reverse order from array using pointer.
25. Write a program through a pointer variable to find sum of n elements from the
array.
26. Write a C program to convert a Roman numeral ranging from I to L to its
decimal equivalent.
27. Write a C program that converts a number ranging from 1 to 50 to Roman
equivalent
28. Write a C program that uses functions to perform the following operations:
i.To insert a sub-string into a given main string from a given position.
ii. To delete n Characters from a given position in a given string.
29. Write a C program to determine if the given string is a palindrome or not
(Spelled same in both directions with or without a meaning like madam, civic,
noon, abcba, etc.)

30. Write a C program that displays the position of a character ch in the string S or
– 1 if S doesn‘t contain ch.
31. Write a C program to count the lines, words and characters in a given text.
32. Write a menu driven C program that allows a user to enter n numbers and then
choose between finding the smallest, largest, sum, or average. The menu and all
the choices are to be functions. Use a switch statement to determine what action to
take. Display an error message if an invalid choice is entered.
33. Write a C program that uses functions to perform the following:
i. Addition of Two Matrices
ii. Multiplication of Two Matrices
iii. Transpose of a matrix with memory dynamically allocated for the new
matrix as row and column counts may not be the same.
34. Write C program that use both recursive and non-recursive functions to find the
factorial of a given integer.
35. Write C program that use both recursive and non-recursive functions to find
the GCD (greatest common divisor) of two given integers.
36. Write C programs that use both recursive and non-recursive functions to find
x^n
37. Write a C program to solve the towers of hanoi problem using a recursion
process.
38. Write a C program to display the contents of a file to a standard output device.
39. Write a C program which copies one file to another, replacing all lowercase
characters with their uppercase equivalents.
40. Write a C program to count the number of times a character occurs in a text
file. The file name and the character are supplied as command line arguments.
41. Write a C program that does the following:

It should first create a binary file and store 10 integers, where the file name and 10
values are given in the command line. (hint: convert the strings using atoi function)
Now the program asks for an index and a value from the user and the value at that
index should be changed to the new value in the file. (hint: use fseek function)
The program should then read all 10 values and print them back.
42. Write a C program to merge two files into a third file (i.e., the contents of the
firs t file followed by those of the second are put in the third file).
43. Write a program to count the number of characters, words and lines of a given
text file.
44.Write a C program to store students' information (id, name, address, marks) into
a file and print the information from the file.
45. Write a C program that uses a non recursive function to search for a Key value
in a given list of integers using linear search method.
46. Write a C program that uses a non recursive function to search for a Key value
in a given sorted list of integers using binary search method.
47. Write a C program that implements the Bubble sort method to sort a given list
of integers in ascending order.
48. Write a C program that sorts the given array of integers using selection sort in
descending order
49. Write a C program that sorts the given array of integers using insertion sort in
ascending order
50. Write a C program that sorts the given array of integers using quick sort in
ascending order
51. Write a C program that sorts the given array of integers using merge sort in
ascending order
52. Write a C program to implement single linked list with the following
operations

a) create b) insert at a position c) delete by value d) delete by position e) reverse
f) sort g) display
53. Write a C program to implement stack using
a) arrays b) linked lists
54. Write a C program to implement queues using
a) arrays b) linked lists
55. Write a C program to perform the following operations using stack
a) conversion of an infix to postfix expression
b) evaluation of postfix expression.
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Department Of Computer Science & Engineering
Vision of the Institution:
To be the fountain head of latest technologies, producing highly skilled, globally competent
engineers.
Mission of the Institution:


To provide a learning environment that inculcates problem solving skills, professional,
ethical responsibilities, lifelong learning through multi modal platforms and prepare students
to become successful professionals.



To establish Industry Institute Interaction to make students ready for the industry.



To provide exposure to students on latest hardware and software tools.



To promote research based projects/activities in the emerging areas of technology
convergence.



To encourage and enable students to not merely seek jobs from the industry but also to create
new enterprises



To induce a spirit of nationalism which will enable the student to develop, understand India’s
challenges and to encourage them to develop effective solutions.



To support the faculty to accelerate their learning curve to deliver excellent service to
students
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Department Of Computer Science & Engineering

Vision & Mission of Department
Vision of the Department:
To be among the region's premier teaching and research Computer Science and Engineering
departments producing globally competent and socially responsible graduates in the most
conducive academic environment.
Mission of the Department:








To provide faculty with state of the art facilities for continuous professional development and
research, both in foundational aspects and of relevance to emerging computing trends.
To impart skills that transform students to develop technical solutions for societal needs and
inculcate entrepreneurial talents.
To inculcate an ability in students to pursue the advancement of knowledge in various
specializations of Computer Science and Engineering and make them industry-ready.
To engage in collaborative research with academia and industry and generate adequate
resources for research activities for seamless transfer of knowledge resulting in sponsored
projects and consultancy.
To cultivate responsibility through sharing of knowledge and innovative computing solutions
that benefit the society-at-large.
To collaborate with academia, industry and community to set high standards in academic
excellence and in fulfilling societal responsibilities.
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PROGRAM OUTCOMES (POs)
1. Engineering Knowledge: Apply the knowledge of mathematics, science, engineering
fundamentals, and an engineering specialization to the solution of complex engineering
problems.
2. Problem Analysis: Identify, formulate, review research literature, and analyze complex
engineering problems reaching substantiated conclusions using first principles of
mathematics, natural sciences, and engineering sciences.
3. Design/Development of Solutions: Design solutions for complex engineering problems and
design system components or processes that meet the specified needs with appropriate
consideration for the public health and safety, and the cultural, societal, and environmental
considerations.
4. Conduct Investigations of Complex Problems: Use research-based knowledge and research
methods including design of experiments, analysis and interpretation of data, and synthesis of
the information to provide valid conclusions.
5. Modern Tool Usage: Create, select, and apply appropriate techniques, resources, and modern
engineering and IT tools including prediction and modelling to complex engineering
activities with an understanding of the limitations.
6. The Engineer and Society: Apply reasoning informed by the contextual knowledge to assess
societal, health, safety, legal and cultural issues and the consequent responsibilities relevant
to the professional engineering practice.
7. Environment and Sustainability: Understand the impact of the professional engineering
solutions in societal and environmental contexts, and demonstrate the knowledge of, and need
for sustainable development.
8. Ethics: Apply ethical principles and commit to professional ethics and responsibilities and
norms of the engineering practice.
9. Individual and Team Work: Function effectively as an individual, and as a member or
leader in diverse teams, and in multidisciplinary settings.
10. Communication: Communicate effectively on complex engineering activities with the
engineering community and with society at large, such as, being able to comprehend and
write effective reports and design documentation, make effective presentations, and give and
receive clear instructions.
11. Project Management and Finance: Demonstrate knowledge and understanding of the
engineering and management principles and apply these to one’s own work, as a member and
leader in a team, to manage projects and in multidisciplinary environments.
12. Life-long Learning: Recognize the need for, and have the preparation and ability to engage
in independent and life-long learning in the broadest context of technological change.
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Department of Computer Science & Engineering

PROGRAM SPECIFIC OUTCOMES (PSOs)
PSO1: An ability to analyze the common business functions to design and develop appropriate
Computer Science solutions for social upliftments.
PSO2: Shall have expertise on the evolving technologies like Python, Machine Learning, Deep
Learning, Internet of Things (IOT), Data Science, Full stack development, Social Networks,
Cyber Security, Big Data, Mobile Apps, CRM, ERP etc.
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Department of Computer Science & Engineering

PROGRAM EDUCATIONAL OBJECTIVES (PEOs)
PEO1: Graduates will have successful careers in computer related engineering fields or will be
able to successfully pursue advanced higher education degrees.
PEO2: Graduates will try and provide solutions to challenging problems in their profession by
applying computer engineering principles.
PEO3: Graduates will engage in life-long learning and professional development by rapidly
adapting changing work environment.
PEO4: Graduates will communicate effectively, work collaboratively and exhibit high levels of
professionalism and ethical responsibility.
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Department of Computer Science & Engineering
Course Objectives: To learn


Demonstrate an understanding of computer programming language concepts.



Ability to design and develop Computer programs, analyzes, and interprets the concept of
pointers, declarations, initialization, operations on pointers and their usage.



To study the representation, implementation and applications of linear and nonlinear data
structures.



Analyze various searching and sorting techniques and its applications.

Course Outcomes: After learning the contents of this course the student is able to


Choose the appropriate data structure for modeling a given problem.



Implement operations like searching, insertion, and deletion, traversing mechanism on various
data structures.



Students will be able to implement Linear and Non-Linear data structures.



Implement appropriate sorting/searching technique for given problem.
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1. Write a simple program that prints the results of all the operators available in C
(including pre/ post increment, bitwise and/or/not, etc.). Read required operand
values from standard input.
#include<stdio.h>
int main( )
{
int a,b,min;
printf("Enter a,b values:");
scanf("%d %d",&a,&b);
printf("\nArithmetic operators result is a+b->%d a-b->%d a*b->%d a/b->%d
a%%b->%d", a+b,a-b,a*b,a/b,a%b);
printf("\nRelational operators result is a>b->%d a<b->%d a>=b->%d a<=b->%d
a==b->%d a!=b->%d", a>b,a<b,a>=b,a<=b,a==b,a!=b);
printf("\nLogical operators result is a&&b->%d a||b->%d !(a==b)->%d",
a&&b,a||b,!(a==b));
min=a<b?a:b;
printf("\nMinimum of given values using Ternary Operator is ->%d",min);
printf("\nAssignment Operator result a is ->%d",a=b);
printf("\nUnary operator result is %d %d %d %d",a++,++a,b--,--b);
printf("\nBitwise operators result is a&b->%d a|b->%d a^b->%d a<<2->%d b>>3>%d",a&b,a|b,a^b,a<<2,b>>3);
printf("\nSize of a is %lu", sizeof(a));
return 0;
}

OutPut:
Enter a,b values:20 10

Arithmetic operators result is a+b->30 a-b->10 a*b->200 a/b->2 a%b->0
Relational operators result is a>b->1 a<b->0 a>=b->1 a<=b->0 a==b->0 a!=b->1
Logical operators result is a&&b->1 a||b->1 !(a==b)->1
Minimum of given values using Ternary Operator is ->10
Assignment Operator result a is ->10
Unary operator result is 11 11 9 9
Bitwise operators result is a&b->8 a|b->12 a^b->4 a<<2->48 b>>3->1
Size of a is 4

2. Write a simple program that converts one given data type to another using auto
conversion and casting. Take the values from standard input.
#include<stdio.h>
int main()
{
int sub1, sub2, sub3;
float average;
printf("Enter the marks of 3 subjects: ");
scanf("%d %d %d",&sub1,&sub2,&sub3);
average = ((sub1 + sub2 + sub3) / 3); //implicit typecasting
printf("\nAverage of marks using implicit typecasting = %f",average);
average = (float)(sub1 + sub2 + sub3) / 3; //explicit typecasting
printf("\nAverage of marks using explicit typecasting = %f",average);
return 0;
}
Output:
Enter the marks of 3 subjects: 20 30 45

Average of marks using implicit typecasting = 31.000000
Average of marks using explicit typecasting = 31.6666

3. Write a program for finding the max and min from the three numbers.
#include<stdio.h>
void main()
{
int a,b,c;
printf("Enter the values of a,b,c: ");
scanf("%d %d %d",&a, &b, &c);
if (a<b && a<c)
printf("\n Minimum is %d ",a);
else if(b<a && b<c)
printf("\n Minimum is %d ",b);
else
printf("\n Minimum is %d ",c);

if (a>b && a>c)
printf("\n Maximum is %d ",a);
else if(b>a && b>c)
printf("\n Maximum is %d ",b);
else
printf("\n Maximum is %d ",c);
}
Output:
Enter the values of a,b,c: 5 2 1

Minimum is 1
Maximum is 5

4. Write the program for the simple, compound interest.
#include<stdio.h>
#include<math.h>
int main()
{
float p, t, r, si, ci;
printf("Enter principal amount (p): ");
scanf("%f", &p);
printf("Enter time in year (t): ");
scanf("%f", &t);
printf("Enter rate in percent (r): ");
scanf("%f", &r);
/* Calculating simple interest */
si = (p * t * r)/100.0;
/* Calculating compound interest */
ci = p * (pow(1+r/100, t) - 1);
printf("Simple Interest = %0.3f\n", si);
printf("Compound Interest = %0.3f", ci);
return(0);
}
Output:
Enter principal amount (p): 30000
Enter time in year (t): 5

Enter rate in percent (r): 20
Simple Interest = 30000.000
Compound Interest = 44649.613

5. Write program that declares Class awarded for a given percentage of marks,
where mark <40%= Failed, 40% to <60% = Second class, 60% to <70%=First
class, >= 70% = Distinction. Read percentage from standard input.
#include<stdio.h>
void main()
{
float percentage;
printf("Enter percentage: ");
scanf("%f", &percentage);
if(percentage >= 70)
{
printf("Distinction");
}
else if(percentage<40 )
{
printf("Failed");
}
else if(percentage< 60 && percentage>=40)
{
printf("Second Class");
}
else if(percentage<70 && percentage>=60)
{

printf("First Class");
}
}
Output:
Enter percentage: 78
Distinction

6. Write a C program to find the roots of a Quadratic equation
#include <stdio.h>
#include <math.h>
int main()
{
double x,a, b, c, discriminant, root1, root2, realPart, imaginaryPart;
printf("Enter coefficients a, b and c : ");
scanf("%lf %lf %lf",&a, &b, &c);
discriminant = b*b-4*a*c;
// condition for real and different roots
if(a==0&&b==0&&c==0)
printf("Invalid coefficients\nEnter valid inputs\n");
else if(a==0){
x=(float)-c/b;
printf("Linear equation\nRoot = %lf\n",x);
}
else if (discriminant > 0)
{
// sqrt() function returns square root
root1 = (-b+sqrt(discriminant))/(2*a);
root2 = (-b-sqrt(discriminant))/(2*a);
printf("The roots are real and distinct\nroot1 = %f and root2 = %f\n",root1 ,
root2);

}
//condition for real and equal roots
else if (discriminant == 0)
{
root1 = root2 = -b/(2*a);
printf("The roots are real and equal\nroot1 = root2 = %lf\n", root1);
}
// if roots are not real
else
{
realPart = -b/(2*a);
imaginaryPart = sqrt(-discriminant)/(2*a);
printf("The roots are real and imaginary\nroot1 = %lf+i%lf\nroot2 = %fi%f\n", realPart, imaginaryPart, realPart, imaginaryPart);
}
return 0;
}
Output:
Enter coefficients a, b and c : 1 6 9
The roots are real and equal
root1 = root2 = -3.000000

7. Write a C program, which takes two integer operands and one operator from the
user, performs the operation and then prints the result. (Consider the operators +,,*, /, % and use Switch Statement)
#include <stdio.h>
void main()
{
int a, b, c;
char ch;
printf("Enter your operator(+,-,/,*,%%):");
scanf("%c", &ch);
printf("Enter the values of a and b: ");
scanf("%d %d", &a, &b);

switch(ch)
{
case '+': c = a + b;
printf("Sum is %d", c);
break;
case '-': c = a - b;
printf("Difference is %d", c);
break;
case '*': c = a * b;
printf("Product is %d", c);

break;
case '/': c = a / b;
printf("Quotient is %d", c);
break;
case '%': c = a % b;
printf("Remainder is %d", c);
break;
default: printf("Invalid operator");
break;
}
}
Output:
Enter your operator(+,-,/,*,%):/
Enter the values of a and b: 40 4
Quotient is 10

8. Write a program that prints a multiplication table for a given number and the
number of rows in the table. For example, for a number 5 and rows = 3, the output
should be:
5x1=5
5 x 2 = 10
5 x 3 = 15
#include <stdio.h>
int main()
{
int number, r,i=1;
printf("Enter the Number:");
scanf("%d", &number);
printf("Enter the number of rows in the table:");
scanf("%d",&r);
while (i <= r)
{
printf("%d x %d = %d\n", number, i, number * i);
i++;
}
return 0;
}
Output:
Enter the Number:18
Enter the number of rows in the table:3
18 x 1 = 18
18 x 2 = 36
18 x 3 = 54

9. Write a program that finds if a given number is a prime number
#include<stdio.h>
int main() {
int n, i, count = 0;
printf("Enter any integer: ");
scanf("%d", &n);
for (i = 1; i <= n ; ++i) {
if (n % i == 0) {
count++;
}
}
if (count ==2) {
printf("\nThe given number %d is a prime number.",n);
}
else {
printf("\nThe given number %d is not a prime number.", n);
}

return 0;
}
Output:
Enter any integer: 41

The given number 41 is a prime number.

10. Write a C program to find the sum of individual digits of a positive integer and
test given number is palindrome.
#include<stdio.h>
int main()
{
int n,r,sum=0,temp,rev=0;
printf(" Enter any positive integer : ");
scanf("%d",&n);
printf("\n The given number is : %d",n);
temp=n;
while(n>0)
{
r=n%10;
sum=r+sum;
rev=(rev*10)+r;
n=n/10;
}
printf("\n The sum of individual digits of a given positive integer is : %d",sum);
if(temp==rev)
printf("\n The given integer %d is a palindrome.",temp);
else
printf("\n The given integer %d is not a palindrome.",temp);
return 0;
}
Output:
Enter any positive integer : 151
The given number is : 151

The sum of individual digits of a given positive integer is : 7
The given integer 151 is a palindrome.

11. A Fibonacci sequence is defined as follows: the first and second terms in the
sequence are 0 and 1. Subsequent terms are found by adding the preceding two
terms in the sequence. Write a C program to generate the first n terms of the
sequence.
#include<stdio.h>
void main()
{
int a = 0, b = 1, lengthOfSeries = 0, counter, sum = 0;
printf("Enter the number of terms : ");
scanf("%d", &lengthOfSeries);
printf("\nThe first %d terms of the Fibonacci sequence is : ",lengthOfSeries);
printf("\n\n%d %d", a, b);
for(counter = 2; counter < lengthOfSeries; counter++)
{
sum = a + b;
printf(" %d",sum);
a = b;
b = sum;
}
}
Output:
Enter the number of terms : 8
The first 8 terms of the Fibonacci sequence is :
0 1 1 2 3 5 8 13

12. Write a program that shows the binary equivalent of a given positive number
between 0 to 255.
#include <stdio.h>
int main()
{
int num,num2, temp=1,rem;
long bin=0;

printf("Enter any positive integer: ");
scanf("%d", &num);
if(num>=0)
{
num2=num;
while (num!=0)
{
rem = num%2;
num = num / 2;
bin = bin + rem*temp;
temp = temp * 10;
}
printf("\nThe binary equivalent of a given positive number %d is %ld", num2,
bin);
}
else

{
printf("\nInvalid input! Enter any positive number.");
}
}

Output:
Enter any positive integer: 113

The binary equivalent of a given positive number 113 is 1110001

13. Write a C program to generate all the prime numbers between 1 and n, where n
is a value supplied by the user.
#include<stdio.h>
void main()
{
int i,j,n;
printf("Enter the number: ");
scanf("%d",&n);
printf("\nPrime numbers between 1 and %d are:\n",n);
for(i=2;i<=n;i++)
{
int c=0;
for(j=1;j<=i;j++)
{
if(i%j==0)
{
c++;
}
}
if(c==2)
{
printf("%d ",i);
}
}
}
Output:
Enter the number: 17

Prime numbers between 1 and 17 are:
2 3 5 7 11 13

14. Write a C program to calculate the following, where x is a fractional value.
1-x/2 +x^2/4-x^3/6
#include <stdio.h>
#include <math.h>

void main()
{
int counter,i;
float sum=1,x,power,fact;

printf("\n EQUATION SERIES : 1 - x/2 + x^2/4 - x^3/6 ");

printf("\n ENTER VALUE OF x : ");
scanf("%f",&x);

for(counter=1, power=1,i=2; power<=3; counter++,power=power+1,i+=2)
{
//The main equation for sum of series is...
sum=sum+(pow(-1,counter)*(pow(x,power)/i));
}
printf(" Sum of Series is : %f",sum);

}
Output:

EQUATION SERIES : 1 - x/2 + x^2/4 - x^3/6

ENTER VALUE OF x : 15
Sum of Series is : -512.750000

15. Write a C program to read in two numbers, x and n, and then compute the sum
of this geometric progression: 1+x+x^2+x^3+………….+x^n.
example: if n is 3 and x is 5, then the program computes 1+5+25+125.
#include<stdio.h>
#include<math.h>
void main(){
int x,n,sum=1,i;
printf("Enter x and n values : ");
scanf("%d %d",&x,&n);
for(i=1;i<=n;i++)
sum+=pow(x,i);
printf("\nSum of Geometric Progression is: %d",sum);
}
Output:
Enter x and n values : 30 3

Sum of Geometric Progression is: 27931

16. Write a C program to construct a pyramid of numbers as follows:
1
12
123
#include<stdio.h>
int main()
{
int i,j,n;
printf("Enter no of rows: ");
scanf("%d",&n);
for(i=1;i<=n;i++)
{
for(j=1;j<=i;j++)
{
printf("%d ",j);
}
printf("\n");
}
return 0;
}
Output:
Enter no of rows: 4
1
12

123
1234

17. Write a C program to construct a pyramid of numbers as follows:
*
**
***
#include<stdio.h>
int main()
{
int i,j,n;
printf("Enter no of rows: ");
scanf("%d",&n);
for(i=1;i<=n;i++)
{
for(j=1;j<=i;j++)
{
printf("* ");
}
printf("\n");
}
return 0;
}
Output:
Enter no of rows: 4
*
**
***
****

18. Write a C program to construct a pyramid of numbers as follows:
1
23
456
#include<stdio.h>
int main()
{
int i,j,n,k=1;
printf("Enter no of rows: ");
scanf("%d",&n);
for(i=1;i<=n;i++)
{
for(j=1;j<=i;j++,k++)
{
printf("%d ",k);
}
printf("\n");
}
return 0;
}
Output:
Enter no of rows: 4
1
23
456
7 8 9 10

19. Write a C program to construct a pyramid of numbers as follows:
1
22
333
4444
#include<stdio.h>
int main()
{
int i,j,n;
printf("Enter no of rows: ");
scanf("%d",&n);
for(i=1;i<=n;i++)
{
for(j=1;j<=i;j++)
{
printf("%d ",i);
}
printf("\n");
}
return 0;
}
Output:
Enter no of rows: 4
1
22
333

4444

20.Write a C program to construct a pyramid of numbers as follows:
*
**
***
**
*
#include <stdio.h>
int main()
{
int i, j, rows;
printf("Enter number of rows: ");
scanf("%d",&rows);
for(i=1; i<=rows; ++i)
{
for(j=1; j<=i; ++j)
{
printf("* ");
}
printf("\n");
}
for(i=rows-1; i>=1; --i)
{
for(j=1; j<=i; ++j)
{
printf("* ");
}
printf("\n");

}
return 0;
}

Output:
Enter number of rows: 4
*
**
***
****
***
**
*

21. Write a C program to find the minimum, maximum and average in an array of
integers.

#include <stdio.h>
int main()
{
int a[50],i,n,sum,min,max;
float avg;

printf("Enter size of the array : ");
scanf("%d",&n);

printf("Enter elements in array : ");
for(i=0; i<n; i++)
{
scanf("%d",&a[i]);
}

sum=min=max=a[0];
for(i=1; i<n; i++)
{
sum+=a[i];
if(min>a[i])
min=a[i];
if(max<a[i])
max=a[i];
}

avg=(float)sum/n;
printf("Minimum in an array of given integers : %d",min);
printf("\nMaximum in an array of given integers : %d",max);
printf("\nAverage in an array of given integers : %.2f",avg);

return 0;
}

Output:
Enter size of the array : 8
Enter elements in array : 4 6 1 8 3 9 3 10
Minimum in an array of given integers : 1
Maximum in an array of given integers : 10
Average in an array of given integers : 5.50

22. Write a C program to compute mean, variance, Standard Deviation, sorting of n
elements in a single dimension array.
#include<stdio.h>
#include<math.h>
int main()
{
int i,n;
float std_dev,sum=0,sumsqr=0,mean,value,variance=0.0,a[100];
printf("Enter value of n : ");
scanf("%d",&n);
printf("Enter array elements : ");
for(i=0;i<n;i++)
{
scanf("%f",&a[i]);
sum=sum+a[i];
}
mean=sum/n;
sumsqr=0;
for(i=0;i<n;i++)
{
value=a[i]-mean;
sumsqr=sumsqr+value*value;
}
variance=sumsqr/n;
std_dev=sqrt(variance);
printf("Mean of %d numbers = %f\n",n,mean);
printf("Variance of %d numbers = %f\n",n,variance);

printf("Standard deviation of %d numbers = %f\n",n,std_dev);
return 0;
}
Output:
Enter value of n : 4
Enter array elements : 5 3 2 4
Mean of 4 numbers = 3.500000
Variance of 4 numbers = 1.250000
Standard deviation of 4 numbers = 1.118034

23. Write a program for reading elements using pointer into array and display the
values using array.
#include<stdio.h>
void main()
{
int a[10],n,i,*p;
p=a;
printf("Enter array size : ");
scanf("%d",&n);
printf("Enter array elements : ");
for(i=0;i<n;i++)
scanf("%d",p+i);

printf("Given array elements are : ");
for(i=0;i<n;i++)
printf("%d ",a[i]));

}
Output:
Enter array size : 5
Enter array elements : 4 2 7 1 3
Given array elements are : 4 2 7 1 3

24. Write a program for display values reverse order from array using pointer.

#include<stdio.h>
void main()
{
int a[10],n,i,*p;
printf("Enter array size : ");
scanf("%d",&n);
p=&a[n-1];
printf("Enter array elements : ");
for(i=0;i<n;i++)
scanf("%d",&a[i]);

printf("The reverse order of the given array elements : ");
for(i=0;i<n;i++)
printf("%d ",*p--);

}
Output:
Enter array size : 5
Enter array elements : 5 3 2 8 1
The reverse order of the given array elements : 1 8 2 3 5

25. Write a program through a pointer variable to find sum of n elements from the
array.

#include <stdio.h>
void main()
{
int i,a[20], n, sum = 0;
int *p;
p=a;
printf("Enter the size of array : ");
scanf("%d",&n);

printf("Enter Elements of array : ");
for (i = 0; i < n; i++)
{
scanf("%d",&a[i]);
}

/* Compute the sum of all elements in the given array */

for (i = 0; i < n; i++)
{
sum = sum + *(p + i);
/* this *(p+i) is used to access the value stored at the address*/
}

printf("Sum of array elements = %d", sum);

}
Output:
Enter the size of array : 5
Enter Elements of array : 4 3 5 2 1
Sum of array elements = 15

26. Write a C program to convert a Roman numeral ranging from I to L to its
decimal equivalent.
#include <stdio.h>
#include <conio.h>
#include <string.h>
#include <stdlib.h>
void main()
{
char rom[30];
int a[30], l, i, k, dec;
clrscr();
printf("Enter the roman number\n");
scanf("%s", &rom);
l =strlen(rom);
for(i = 0; i < l; i++)
{
switch (rom[i])
{
case 'I': a[i] = 1;
break;
case 'V': a[i] = 5;
break;
case 'X': a[i] = 10;
break;
case 'L': a[i] = 50;
break;
case 'C': a[i] = 100;
break;
case 'D': dec = dec + 500;
break;
case 'M': a[i] = 1000;
break;
default : printf("Invalid choice");
break;
}
}
k = a[l - 1];
for(i = l - 1; i > 0; i--)
{

if(a[i] > a[i - 1])
{
k = k - a[i - 1];
}
if(a[i] <= a[i - 1])
{
k = k + a[i - 1];
}
}
printf("decimal equivalent is %d", k);
getch();
}

27. Write a C program that converts a number ranging from 1 to 50 to Roman
equivalent
#include <stdio.h>
int main(void)
{
int num, rem;
printf("Enter a number less than 50: ");
scanf("%d", &num);
printf("Roman numerals: ");
while(num != 0)
{
if (num >= 40) // 40 - xl
{
printf("xl");
num -= 40;
}
else if (num >= 10) // 10 - x
{
printf("x");
num -= 10;
}
else if (num >= 9) // 9 - ix
{
printf("ix");
num -= 9;
}
else if (num >= 5) // 5 - v
{
printf("v");
num -= 5;
}
else if (num >= 4) // 4 - iv
{
printf("iv");
num -= 4;
}
else if (num >= 1) // 1 - i
{

printf("i");
num -= 1;
}
}
return 0;
}

28. Write a C program to perform the following operations:
i.To insert a sub-string into a given main string from a given position.
ii. To delete n Characters from a given position in a given string.
#include<stdio.h>
#include<conio.h>
#include<string.h>
void main()
{
char str1[20], str2[20];
int l1, l2, n, i;
clrscr();
puts("Enter the string 1\n");
gets(str1);
l1 = strlen(str1);
puts("Enter the string 2\n");
gets(str2);
l2 = strlen(str2);
printf("Enter the position where the string is to be inserted\n");
scanf("%d", &n);
for(i = n; i < l1; i++)
{
str1[i + l2] = str1[i];
}
for(i = 0; i < l2; i++)
{
str1[n + i] = str2[i];
}

str2[l2 + 1] = '\0';
printf("After inserting the string is %s", str1);
getch();
}
Input & Output:
Enter the string 1
sachin
Enter the string 2
tendulkar
Enter the position where the string is to be inserted
4
After inserting the string is sachtendulkarin

ii) To delete n Characters from a given position in a given string.
#include<stdio.h>
#include<conio.h>
#include<string.h>
void main()
{
char str[20];
int i, n, l, pos;
clrscr();
puts("Enter the string\n");
gets(str);
printf("Enter the position where the characters are to be deleted\n");
scanf("%d", &pos);
printf("Enter the number of characters to be deleted\n");

scanf("%d", &n);
l = strlen(str);
for(i = pos + n; i < l; i++)
{
str[i - n] = str[i];
}
str[i - n] = '\0';
printf("The string is %s", str);
getch();
}
Input & Output:
Enter the string
sachin
Enter the position where characters are to be deleted
2
Enter the number of characters to be deleted
2
The string is sai

29. Write a C program to determine if the given string is a palindrome or not
(Spelled same in both directions with or without a meaning like madam, civic,
noon, abcba, etc.)
#include<stdio.h>
#include<string.h>
void main()
{
char s[100];
int i,flag=0,l,j;
printf("Enter a string");
gets(s);
l=strlen(s);
for(i=0,j=l-1;i<=l/2;i++,j--)
{
if(s[i]!=s[j])
{
flag=1;
break;
}
}
if(flag==0)
printf("Palindrome");
else
printf("Not a Palindrome");
}

30. Write a C program that displays the position of a character ch in the string S or
– 1 if S doesn‘t contain ch.
#include<stdio.h>
#include<stdlib.h>
int main()
{
char ss[50],ch;
int cc=0,wc=1,lc=1,i;
printf("\n Enter a string");
scanf("%[^#]s",ss);
printf("Enter the character to search");
scanf(" %c",&ch);
for(i=0;ss[i]!='\0';i++)
{
if(ch==ss[i])
{
printf("Character found at %d\n",(i+1));
getch();
exit(0);
}
}
printf("Character not found -1");
}

31. Write a C program to count the lines, words and characters in a given text.
#include<stdio.h>
int main()
{
FILE *fp;
char ss[50],ch;
int cc=0,wc=1,lc=1,i;
printf("\n Enter a string");
scanf("%[^#]s",ss);
for(i=0;ss[i]!='\0';i++)
{
ch=ss[i];
if(ch=='\n'||ch=='\t'||ch==' ')
wc++;
if(ch=='\n')
lc++;
cc++;
}
printf("\nNumber of characters is %d",cc);
printf("\nNumber of words is %d",wc);
printf("\nNumber of lines is %d",lc);
}

32. Write a C program to find the minimum, maximum and average in an array of
integers.
#include <stdio.h>
int main()
{
int a[50],i,n,sum,min,max;
float avg;

printf("Enter size of the array : ");
scanf("%d",&n);

printf("Enter elements in array : ");
for(i=0; i<n; i++)
{
scanf("%d",&a[i]);
}

sum=min=max=a[0];
for(i=1; i<n; i++)
{
sum+=a[i];
if(min>a[i])
min=a[i];
if(max<a[i])
max=a[i];
}
avg=(float)sum/n;

printf("Minimum in an array of given integers : %d",min);
printf("\nMaximum in an array of given integers : %d",max);
printf("\nAverage in an array of given integers : %.2f",avg);

return 0;
}
Output:
Enter size of the array : 8
Enter elements in array : 4 6 1 8 3 9 3 10
Minimum in an array of given integers : 1
Maximum in an array of given integers : 10
Average in an array of given integers : 5.50

33. Write a C program that uses functions to perform the following:
i. Addition of Two Matrices
ii. Multiplication of Two Matrices
iii. Transpose of a matrix with memory dynamically allocated for the new
matrix as row and column counts may not be the same.
i. #include <stdio.h>
void addition(int [5][5],int [5][5],int,int);
void main()
{
int a[5][5],b[5][5],row,col,i,j;

printf("Enter number of rows :");
scanf("%d",&row);
printf("Enter number of colomns :");
scanf("%d",&col);
printf("Enter the elements of matrix a : ");
for(i = 0; i < row; i++)
{
for(j = 0; j < col; j++)
{
scanf("%d", &a[i][j]);
}
}
printf("Enter the elements of matrix b :");
for(i = 0; i < row; i++)
{
for(j = 0; j < col; j++)

{
scanf("%d", &b[i][j]);
}
}
addition(a,b,row,col);
}
void addition(int a[5][5],int b[5][5],int r,int c)
{
int i,j,res[5][5];
for(i=0;i<r;i++)
{
for(j=0;j<c;j++)
{
res[i][j] = (a[i][j] + b[i][j]);
}
}
printf("Addition of given matrices is : \n");
for(i=0;i<r;i++)
{
for(j=0;j<c;j++)
{
printf("%d ",res[i][j]);
}
printf("\n");
}
}

Output:
Enter number of rows :2
Enter number of colomns :2
Enter the elements of matrix a : 2 3 4 5
Enter the elements of matrix b :1 1 1 1
Addition of given matrices is :
34
56
ii.
#include <stdio.h>
void multiplication(int [5][5],int [5][5],int,int,int,int);
void main()
{
int a[5][5],b[5][5],r1,c1,r2,c2,i,j;

printf("Enter number of rows and cols of matrix a: ");
scanf("%d %d",&r1,&c1);
printf("Enter number of rows and cols of matrix b:");
scanf("%d %d",&r2,&c2);
if(c1==r2)
{

printf("Enter the elements of matrix a : ");
for(i = 0; i < r1; i++)
{
for(j = 0; j < c1; j++)
{

scanf("%d", &a[i][j]);
}
}
printf("Enter the elements of matrix b :");
for(i = 0; i <r2; i++)
{
for(j = 0; j < c2; j++)
{
scanf("%d", &b[i][j]);
}
}
multiplication(a,b,r1,c1,r2,c2);
}
else{
printf("Multiplication is not possible.");
}
}
void multiplication(int a[5][5],int b[5][5],int r1,int c1,int r2,int c2)
{
int i,j,k,c[5][5];
for(i = 0; i < r1; i++)
{
for(j = 0; j < c2; j++)
{
c[i][j] = 0;
for(k = 0; k < c1; k++)
{

c[i][j] = c[i][j] + (a[i][k] * b[k][j]);
}
}
}
printf("Multiplication of given matrices is : \n");
for(i=0;i<r1;i++)
{
for(j=0;j<c2;j++)
{
printf("%d ",c[i][j]);
}
printf("\n");
}
}
Output:

Enter number of rows and cols of matrix a: 3 3
Enter number of rows and cols of matrix b:3 3
Enter the elements of matrix a : 5 6 7 8 9 10 3 1 2
Enter the elements of matrix b :1 2 3 4 5 6 7 8 9
Multiplication of given matrices is :
78 96 114
114 141 168
21 27 33
iii.
#include <stdio.h>
#include<stdlib.h>

void transpose(int [][10],int ,int );
int main()
{
int a[10][10],k,*ptr, r, c, i, j;
printf("Enter rows and columns of matrix: ");
scanf("%d %d", &r, &c);
// Storing elements of the matrix
printf("\nEnter elements of matrix:\n");
for(i=0; i<r; ++i)
for(j=0; j<c; ++j)
{
printf("Enter element a%d%d: ",i, j);
scanf("%d", &a[i][j]);
}
// Displaying the matrix a[][] */
printf("\nEntered Matrix: \n");
for(i=0; i<r; ++i)
{
for(j=0; j<c; ++j)
{
printf("%d ", a[i][j]);
}
printf("\n");
}
transpose(a,r,c);
return 0;
}

void transpose(int a[10][10],int r,int c)
{
int *ptr,i,j,k;
ptr=(int *)calloc(r*c,sizeof(int));
for(i=0,k=0; i<c; ++i)
for(j=0; j<r; ++j)
{
ptr[k++] = a[j][i];
}
printf("\nTranspose of Matrix:\n");
for(i=0; i<r*c; ++i)
{
printf("%d ",ptr[i]);
if((i+1)%r==0)
printf("\n");
}
free(ptr);
}
Output:
Enter rows and columns of matrix: 2 2

Enter elements of matrix:
Enter element a00: 4
Enter element a01: 3
Enter element a10: 2
Enter element a11: 5

Entered Matrix:
43
25

Transpose of Matrix:
42
35

34. Write C program that use both recursive and non-recursive functions to find the
factorial of a given integer.
#include <stdio.h>
int nonrecfactorial(int );
int recfactorial(int );
void main()
{
int n, a, b;
printf("Enter any number: ");
scanf("%d", &n);
printf("The factorial of a given number using recursion is %d \n",
recfactorial(n));
printf("The factorial of a given number using non-recursion is %d ",
nonrecfactorial(n));
}
int recfactorial(int x)
{
int f;
if(x == 0)
{
return(1);
}
else
{
f = x * recfactorial(x - 1);
return(f);
}

}
int nonrecfactorial(int x)
{
int i, f = 1;
for(i = 1;i <= x; i++)
{
f = f * i;
}
return(f);
}
Output:
Enter any number: 5
The factorial of a given number using recursion is 120
The factorial of a given number using non-recursion is 120

35. Write C program that use both recursive and non-recursive functions to find
the GCD (greatest common divisor) of two given integers.
#include <stdio.h>
int recgcd(int , int );
int nonrecgcd(int , int );

void main()
{
int a, b;

printf("Enter two numbers a, b: ");
scanf("%d%d", &a, &b);
printf("The gcd of two numbers using recursion is %d\n", recgcd(a, b));
printf("The gcd of two numbers using nonrecursion is %d", nonrecgcd(a, b));

}
int recgcd(int x, int y)
{
if(y == 0)
{
return(x);
}
else
{
return(recgcd(y, x % y));
}
}

int nonrecgcd(int x, int y)
{
int z;
while(x % y != 0)
{
z = x % y;
x = y;
y = z;
}
return(y);
}
Output:
Enter two numbers a, b: 8 12
The gcd of two numbers using recursion is 4
The gcd of two numbers using nonrecursion is 4

36. Write C programs that use both recursive and non-recursive functions to find
x^n
#include <stdio.h>
int recxpown(int , int );
int nonrecxpown(int , int );
void main()
{
int x, n;

printf("Enter x, n values : ");
scanf("%d %d", &x, &n);
printf("The %d ^ %d using recursion is %d\n", x,n,recxpown(x, n));
printf("The %d ^ %d using non-recursion is %d\n", x,n,nonrecxpown(x, n));
}
int recxpown(int x, int n)
{
if(n == 1)
{
return(x);
}
else
{
return(x*recxpown(x,n-1));
}
}
int nonrecxpown(int x, int n)
{

int i,res=1;
for(i=1;i<=n;i++)
res=res*x;
return(res);
}
Output:
Enter x, n values : 4 3
The 4 ^ 3 using recursion is 64
The 4 ^ 3 using non-recursion is 64

37. Write a C program to solve the towers of hanoi problem using a recursion
process.
#include<stdio.h>
void toh(int,char,char,char);
void main()
{
int n;
printf("How many plates?");
scanf("%d",&n);
toh(n,'A','B','C');
}
void toh(int n,char s,char i,char d)
{
if(n>0)
{
toh(n-1,s,d,i);
printf("\n%c -> %c",s,d);
toh(n-1,i,s,d);
}
}

38. Write a C program to display the contents of a file to a standard output device.
#include<stdio.h>
void main()
{
FILE *fp;
char ch;
fp=fopen("44.c","r");
if(fp==NULL)
{
printf("Unable to open the file\n");
exit(0);
}
while((ch=fgetc(fp))!=EOF)
{
putchar(ch);
}
fclose(fp);
}

39. Write a C program which copies one file to another, replacing all lowercase
characters with their uppercase equivalents.
#include<stdio.h>
#include<stdlib.h>
#include<string.h>
int main()
{
FILE *file1,*file2;
int i=0;
char c;
char str1[1000];
file1=fopen("file2.c","r");
file2=fopen("ex2.txt","w");
c=fgetc(file1);
while(c!=EOF)
{
str1[i]=toupper(c);
i++;
c=fgetc(file1);
}
fputs(str1,file2);
fclose(file1);
fclose(file2);
return 0;
}

40. Write a C program to count the number of times a character occurs in a text
file.
#include<stdio.h>
#include<stdlib.h>
#include<ctype.h>
#include<string.h>
int main()
{
FILE *fp;
char fname[50],str[5]=".txt",c,ch;
int count=0;
printf("\nenter a character to match with");
scanf("%c",&ch);
printf("\n Enter a file name");
scanf("%s",fname);
strcat(fname,".txt");
fp=fopen(fname,"r");
while((c=fgetc(fp))!=EOF)
{
if(c==ch)
count++;
}
printf("\nthe number of occurances of the character %c is: %d",ch,count);

}

41. Write a C program that does the following:It should first create a binary file
and store 10 integers, where the file name and 10 values are given in the command
line. (hint: convert the strings using atoi function). Now the program asks for an
index and a value from the user and the value at that index should be changed to
the new value in the file. (hint: use fseek function). The program should then read
all 10 values and print them back.
#include<stdio.h>
#include<string.h>
#include<stdlib.h>
int main()
{
FILE *fp;
int a[10],i,ind,val,x;
char fname[50];
printf("\n Enter a file name");
scanf("%s",fname);
strcat(fname,".dat");
fp=fopen(fname,"wb");
printf("\n Enter 10 elements");
for(i=0;i<10;i++)
scanf("%d",&a[i]);
fwrite(a,sizeof(int),10,fp);
printf("\nEnter an index and value ");
scanf("%d%d",&ind,&val);
a[ind]=val;
x=ind+1;
fseek(fp,ind*sizeof(int),SEEK_SET);

fprintf(fp,"%d",a[ind]);
fclose(fp);
fread(a,sizeof(int),10,fp);
printf("\n elements of the array are:");
for(i=0;i<10;i++)
printf("%d\t",a[i]);
}

42. Write a C program to merge two files into a third file (i.e., the contents of the
first file followed by those of the second are put in the third file).
#include<stdio.h>
#include<stdlib.h>
#include<ctype.h>
int main()
{
FILE *fptr1;
FILE *fptr2;
FILE *fptr3;
char ch;
fptr1=fopen("first.dat","r");
fptr2=fopen("second.dat","r");
fptr3=fopen("merge.dat","w");
while((ch=fgetc(fptr1))!=EOF)
{
fputc(ch,fptr3);
}
fclose(fptr3);
fptr3=fopen("merge.dat","a");
while((ch=fgetc(fptr2))!=EOF)
{
fputc(ch,fptr3);
}
fclose(fptr3);
fptr3=fopen("merge.dat","r");
while((ch=fgetc(fptr3))!=EOF)

{
printf("%c",ch);
}
fclose(fptr1);
fclose(fptr2);
return 0;
}

43. Write a program to count the number of characters, words and lines of a given
text file.
#include<stdio.h>
#include<stdlib.h>
#include<ctype.h>
#include<string.h>
int main()
{
FILE *fp;
char fname[50],str[5]=".txt",ch;
int cc=0,wc=1,lc=1;
printf("\n Enter a file name");
scanf("%s",fname);
strcat(fname,".txt");
fp=fopen(fname,"r");
while((ch=fgetc(fp))!=EOF)
{
if(ch=='\n'||ch=='\t'||ch==' ')
wc++;
if(ch=='\n')
lc++;
cc++;
}

printf("\nNumber of characters is %d",cc);
printf("\nNumber of words is %d",wc);
printf("\nNumber of lines is %d",lc);
}

44.Write a C program to store students' information (id, name, address, marks) into
a file and print the information from the file.
#include<stdio.h>
struct student
{
int id;
char name[20];
char address[20];
float marks;
};
void main()
{
FILE *fp;
char ch;
struct student s;
clrscr();
fp=fopen("stud.dat","wb+");
if(fp==NULL)
{
printf("Unable to create the file");
exit(0);
}
do
{
printf("Enter id,name,address,marks\n");

scanf("%d %s %s %f",&s.id,s.name,s.address,&s.marks);
fwrite((struct student*)&s,sizeof(s),1,fp);
printf("Enter y to continue");
scanf(" %c",&ch);
}while(ch!='y');
rewind(fp);
while(fwrite((struct student*)&s,sizeof(s),1,fp))
{
printf("%d %s %s %f\n",s.id,s.name,s.address,s.marks);
}
getch();
}

45. Write a C program that uses a non recursive function to search for a Key value
in a given list of integers using linear search method.
#include<stdio.h>
void linearsearch(int[],int,int);
void main()
{
int i, a[20], n, key;

printf("Enter the size of an array : ");
scanf("%d", &n);
printf("Enter the array elements: ");
for(i = 0; i < n; i++)
{
scanf("%d", &a[i]);
}
printf("Enter the key element: ");
scanf("%d", &key);
linearsearch(a,n,key);
}
void linearsearch(int a[],int n,int key)
{
int i,flag=0;
for(i = 0; i < n; i++)
{
if(a[i] == key)
{
flag = 1;

break;
}
}
if(flag == 1)
printf("The key elements %d is found at location %d.",key, i + 1);
else
printf("The key element %d is not found in the array.",key);

}
Output:
Enter the size of an array : 5
Enter the array elements: 3 4 5 6 8
Enter the key element: 6
The key elements 6 is found at location 4.

46. Write a C program that uses a non recursive function to search for a Key value
in a given sorted list of integers using binary search method.
#include<stdio.h>
void binarysearch(int [],int,int);
void main()
{
int a[20], i, n, key;
printf("Enter no of elements: ");
scanf("%d",&n);
printf("Enter the array elements in ascending order: ");
for(i = 0; i < n; i++)
{
scanf("%d", &a[i]);
}
printf("Enter the key element: ");
scanf("%d", &key);
binarysearch(a,n,key);
}
void binarysearch(int a[],int n,int key)
{
int i,low, high, mid;
low = 0;
high = n - 1;
while(high >= low)
{
mid = (low + high) / 2;
if(key == a[mid])

break;
else if(key > a[mid])
low = mid + 1;
else
high = mid - 1;
}
if(key == a[mid])
printf("The key element %d is found at location %d.", key,mid + 1);
else
printf("The key element %d is not found.",key);
}
Output:
Enter no of elements: 5
Enter the array elements in ascending order: 4 6 8 20 24
Enter the key element: 24
The key element 24 is found at location 5.

47. Write a C program that implements the Bubble sort method to sort a given list
of integers in ascending order.
#include <stdio.h>
int main()
{
int array[100], n, c, d, temp;

printf("Enter number of elements: ");
scanf("%d", &n);

printf("Enter %d integers: ", n);

for (c = 0; c < n; c++)
scanf("%d", &array[c]);

for (c = 0 ; c < n - 1; c++)
{
for (d = 0 ; d < n - c - 1; d++)
{
if (array[d] > array[d+1]) /* For decreasing order use '<' instead of '>' */
{
temp

= array[d];

array[d] = array[d+1];
array[d+1] = temp;
}
}
}

printf("Sorted list in ascending order using BUBBLE SORT: ");

for (c = 0; c < n; c++)
printf("%d ", array[c]);
return 0;
}
Output:
Enter number of elements: 5
Enter 5 integers: 2 4 3 7 6
Sorted list in ascending order using BUBBLE SORT: 2 3 4 6 7

48. Write a C program that sorts the given array of integers using selection sort in
descending order
#include <stdio.h>
int main()
{
int a[100], n, i, j, position, swap;
printf("Enter number of elements: ");
scanf("%d", &n);
printf("Enter the elements: ");
for (i = 0; i < n; i++)
scanf("%d", &a[i]);
for(i = 0; i < n - 1; i++)
{
position=i;
for(j = i + 1; j < n; j++)
{
if(a[position] < a[j])
position=j;
}
if(position != i)
{
swap=a[i];
a[i]=a[position];
a[position]=swap;
}
}
printf("Sorted Array in descending order using Selection sort :");

for(i = 0; i < n; i++)
printf("%d ", a[i]);
return 0;
}
Output:
Enter number of elements: 5
Enter the elements: 6 5 3 7 2
Sorted Array in descending order using Selection sort :7 6 5 3 2

49. Write a C program that sorts the given array of integers using insertion sort in
ascending order
#include <stdio.h>
int main()
{
int n, i, j, key;
int arr[64];

printf("Enter number of elements: ");
scanf("%d", &n);

printf("Enter %d integers :", n);
for (i = 0; i < n; i++)
{
scanf("%d", &arr[i]);
}
for (i = 1 ; i <= n - 1; i++)
{
key=arr[i];
j = i-1;
while (j >= 0 && arr[j] > key)
{
arr[j + 1] = arr[j];
j = j - 1;
}
arr[j + 1] = key;
}

printf("Array of integers using insertion sort in Ascending Order: ");
for (i = 0; i <= n - 1; i++)
{
printf("%d ", arr[i]);
}
return 0;
}
Output:
Enter number of elements: 5
Enter 5 integers :7 4 5 8 2
Array of integers using insertion sort in Ascending Order: 2 4 5 7 8

49. Write a C program that sorts the given array of integers using quick sort in
ascending order
#include <stdio.h>
void qsort(int a[],int l,int u)
{
int pivot=a[l],i=l+1,j=u,temp;
if(l<u)
{
while(i<=j)
{
while(a[i]<=pivot)
i++;
while(a[j]>pivot)
j--;
if(i<j)
{
temp=a[i];
a[i]=a[j];
a[j]=temp;
}
}
temp=a[j];
a[j]=a[l];
a[l]=temp;
qsort(a,l,j-1);
qsort(a,j+1,u);
}

}
void main()
{
int a[100],i,n;
printf(“Enter the size”);
scanf(“%d”,&n);
printf(“Enter array elements”);
for(i=0;i<n;i++)
scanf("%d",&a[i]);
qsort(a,0,n-1);
for(i=0;i<n;i++)
printf("%d ",a[i]);
}

Write a C program that sorts the given array of integers using merge sort in
ascending order
#include<stdio.h>
void merge(int a[],int l,int m,int u)
{
int i,j=0,temp[20],mid=m-1,lpos=l;
while(lpos<=mid&&m<=u)
{
if(a[lpos]<=a[m])
{
temp[j]=a[lpos];
j++;
lpos++;
}
else
{
temp[j]=a[m];
j++;
m++;
}
}
while(lpos<=mid)
{
temp[j]=a[lpos];
j++;
lpos++;
}

while(m<=u)
{
temp[j]=a[m];
j++;
m++;
}

for(i=l,j=0;i<=u;i++,j++)
{
a[i]=temp[j];
}
}
void mergesort(int a[],int l,int u)
{
int mid;
if(l<u)
{
mid=(l+u)/2;
mergesort(a,l,mid);
mergesort(a,mid+1,u);
merge(a,l,mid+1,u);
}
}

void main()
{

int a[100],i,n;
clrscr();
printf("Enter the size");
scanf("%d",&n);
printf("Enter array elements");
for(i=0;i<n;i++)
scanf("%d",&a[i]);
mergesort(a,0,n-1);
for(i=0;i<n;i++)
printf("%d ",a[i]);
getch();
}

Write a C program to implement single linked list with the following operations
a) create b) insert at a position c) delete by value d) delete by position e) reverse
f) sort g) display
#include<stdio.h>
#include<stdlib.h>
struct node
{
int data;
struct node *next;
}*head=NULL;

void create(int x)
{
struct node *nn,*temp=head;
nn=(struct node*)malloc(sizeof(struct node));
nn->data=x;
nn->next=NULL;
if(head==NULL)
{
head=nn;
return;
}
while(temp->next!=NULL)
temp=temp->next;
temp->next=nn;
}
void addatbeg(int x)

{
struct node *nn;
nn=(struct node*)malloc(sizeof(struct node));
nn->data=x;
nn->next=head;
head=nn;
}

void addatpos(int x,int p)
{
int i;
struct node *nn,*temp=head;
if(p<=1)
{
addatbeg(x);
return;
}
for(i=1;i<p-1;i++)
temp=temp->next;
nn=(struct node*)malloc(sizeof(struct node));
nn->data=x;
nn->next=temp->next;
temp->next=nn;
}

void ldelete(int x)
{

struct node *temp=head,*prev;
while(temp!=NULL)
{
if(temp->data==x)
{
if(temp==head)
{
head=temp->next;
}
else
{
prev->next=temp->next;
}
free(temp);
printf("Node deleted\n");
return;
}
prev=temp;
temp=temp->next;
}
printf("Element not found\n");
}
void display()
{
struct node *temp=head;
if(head==NULL)
{

printf("List is empty\n");
return;
}
while(temp!=NULL)
{
printf("%d ",temp->data);
temp=temp->next;
}
printf("\n");
}
void sort()
{
struct node *t1,*t2;
int x;
for(t1=head;t1->next!=NULL;t1=t1->next)
{
for(t2=t1->next;t2!=NULL;t2=t2->next)
{
if(t1->data>t2->data)
{
x=t1->data;
t1->data=t2->data;
t2->data=x;
}
}
}
}

void main()
{
int x,ch,p;
clrscr();
while(1)
{
printf("\n1.create\n");
printf("2.addatbeg\n");
printf("3.addatpos\n");
printf("4.delete\n");
printf("5.sort\n");
printf("6.display\n");
printf("7.exit\n");
printf("Enter choice\n");
scanf("%d",&ch);
switch(ch)
{
case 1:printf("Enter a value\n");
scanf("%d",&x);
create(x);
break;
case 2:printf("Enter a value\n");
scanf("%d",&x);
addatbeg(x);
break;
case 3:printf("Enter a value and position\n");
scanf("%d %d",&x,&p);

addatpos(x,p);
break;
case 4:printf("Enter a value\n");
scanf("%d",&x);
ldelete(x);
break;
case 5:sort();
break;
case 6:display();
break;
case 7:exit(0);
}
}
}

53. Write a C program to implement stack using
a) arrays b) linked lists
#define size 5
#include<stdio.h>
#include<stdlib.h>
int s[size],top=-1;

void push(int x)
{
if(top==size-1)
{
printf("Stack is full\n");
return;
}
top++;
s[top]=x;
}
int pop()
{
int x;
if(top==-1)
{
printf("Stack is empty\n");
return -1;
}
x=s[top];
top--;

return x;
}
void display()
{
int i;
if(top==-1)
{
printf("Stack is empty\n");
return;
}
for(i=top;i>=0;i--)
{
printf("%d ",s[i]);
}
printf("\n");
}

void main()
{
int ch,x;
while(1)
{
printf("\n1.push\n");
printf("2.pop\n");
printf("3.display\n");
printf("4.exit\n");
printf("Enter choice\n");

scanf("%d",&ch);
switch(ch)
{
case 1:printf("Enter a value other than -1\n");
scanf("%d",&x);
push(x);
break;
case 2:x=pop();
if(x!=-1)
printf("Popped Value is %d\n",x);
break;
case 3:display();
break;
case 4:exit(0);
}
}
}

#include<stdio.h>
#include<stdlib.h>
struct node
{
int data;
struct node *next;
}*top=NULL;

void push(int x)

{
struct node *nn;
nn=(struct node*)malloc(sizeof(struct node));
if(nn==NULL)
{
printf("Stack is full\n");
return;
}
nn->data=x;
nn->next=top;
top=nn;
}

int pop()
{
int x;
struct node *temp=top;
if(top==NULL)
{
printf("Stack is empty\n");
return -1;
}
x=top->data;
top=temp->next;
free(temp);
return x;
}

void display()
{
struct node *temp=top;
if(top==NULL)
{
printf("Stack is empty\n");
return;
}
while(temp!=NULL)
{
printf("%d ",temp->data);
temp=temp->next;
}
printf("\n");
}

void main()
{
int ch,x;
while(1)
{
printf("\n1.push\n");
printf("2.pop\n");
printf("3.display\n");
printf("4.exit\n");
printf("Enter choice\n");

scanf("%d",&ch);
switch(ch)
{
case 1:printf("Enter a value other than -1\n");
scanf("%d",&x);
push(x);
break;
case 2:x=pop();
if(x!=-1)
printf("Popped Value is %d\n",x);
break;
case 3:display();
break;
case 4:exit(0);
}
}
}

54. Write a C program to implement queues using
a) arrays b) linked lists
#define size 5
#include<stdio.h>
#include<stdlib.h>
int q[size],f=-1,r=-1;

void qinsert(int x)
{
if(r==size-1)
{
printf("Queue is full\n");
return;
}
r++;
q[r]=x;
if(f==-1)
f=0;
}
int qdelete()
{
int x;
if(f==-1)
{
printf("Queue is empty\n");
return -1;
}

x=q[f];
if(f==r)
f=r=-1;
else
f++;
return x;
}
void display()
{
int i;
if(f==-1)
{
printf("Queue is empty\n");
return;
}
for(i=f;i<=r;i++)
{
printf("%d ",q[i]);
}
printf("\n");
}

void main()
{
int ch,x;
while(1)
{

printf("\n1.insert\n");
printf("2.delete\n");
printf("3.display\n");
printf("4.exit\n");
printf("Enter choice\n");
scanf("%d",&ch);
switch(ch)
{
case 1:printf("Enter a value other than -1\n");
scanf("%d",&x);
qinsert(x);
break;
case 2:x=qdelete();
if(x!=-1)
printf("Deleted Value is %d\n",x);
break;
case 3:display();
break;
case 4:exit(0);
}
}
}
#include<stdio.h>
#include<stdlib.h>
struct node
{
int data;

struct node *next;
}*f=NULL,*r=NULL;

void qinsert(int x)
{
struct node *nn;
nn=(struct node*)malloc(sizeof(struct node));
if(nn==NULL)
{
printf("Queue is full\n");
return;
}
nn->data=x;
nn->next=NULL;
if(f==NULL&&r==NULL)
f=r=nn;
else
{
r->next=nn;
r=nn;
}
}

int qdelete()
{
int x;
struct node *temp=f;

if(f==NULL)
{
printf("Queue is empty\n");
return -1;
}
x=f->data;
if(f==r)
f=r=NULL;
else
f=temp->next;
free(temp);
return x;
}

void display()
{
struct node *temp=f;
if(f==NULL)
{
printf("Queue is empty\n");
return;
}
while(temp!=NULL)
{
printf("%d ",temp->data);
temp=temp->next;
}

printf("\n");
}
void main()
{
int ch,x;
while(1)
{
printf("\n1.insert\n");
printf("2.delete\n");
printf("3.display\n");
printf("4.exit\n");
printf("Enter choice\n");
scanf("%d",&ch);
switch(ch)
{
case 1:printf("Enter a value other than -1\n");
scanf("%d",&x);
qinsert(x);
break;
case 2:x=qdelete();
if(x!=-1)
printf("Deleted Value is %d\n",x);
break;
case 3:display();
break;
case 4:exit(0);
}

}
}

55. Write a C program to perform the following operations using stack
a) conversion of an infix to postfix expression
b) evaluation of postfix expression.
#define size 20
#include<stdio.h>
#include<conio.h>
char s[size];
int top=-1;

void push(char ch)
{
s[++top]=ch;
}

char pop()
{
return s[top--];
}

int priority(char ch)
{
switch(ch)
{
case '+':
case '-':return 1;
case '*':
case '/':

case '%':return 2;
case '#':return 0;
default:return 3;
}
}

void convert(char infix[],char postfix[])
{
int i=0,j=0;
while(infix[i]!='#')
{
while(priority(infix[i])<=priority(s[top]))
{
postfix[j]=pop();
j++;
}
push(infix[i]);
i++;
}

while(s[top]!='#')
{
postfix[j]=pop();
j++;
}
postfix[j]='\0';
}

void main()
{
char infix[size],postfix[size];
clrscr();
printf("Enter infix expression");
scanf("%s",infix);
convert(infix,postfix);
printf("Postfix expression is %s",postfix);
getch();
}

#define size 20
#include<stdio.h>
#include<conio.h>
char s[size];
int top=-1;

void push(char ch)
{
s[++top]=ch;
}

char pop()
{
return s[top--];
}

int priority(char ch)
{
switch(ch)
{
case '+':
case '-':return 1;
case '*':
case '/':
case '%':return 2;
case '#':return 0;
default:return 3;

}
}

void convert(char infix[],char postfix[])
{
int i=0,j=0;
while(infix[i]!='#')
{
while(priority(infix[i])<=priority(s[top]))
{
postfix[j]=pop();
j++;
}
push(infix[i]);
i++;
}

while(s[top]!='#')
{
postfix[j]=pop();
j++;
}
postfix[j]='\0';
}

int evaluate(char postfix[])
{

int i,x,y;
for(i=0;postfix[i]!='\0';i++)
{
if(postfix[i]>='0'&&postfix[i]<='9')
{
push(postfix[i]-'0');
}
else
{
x=pop();
y=pop();
switch(postfix[i])
{
case '+':push(y+x);
break;
case '-':push(y-x);
break;
case '*':push(y*x);
break;
case '/':push(y/x);
break;
case '%':push(y%x);
break;
}
}
}
return pop();

}
void main()
{
char infix[size],postfix[size];
clrscr();
printf("Enter infix expression");
scanf("%s",infix);
convert(infix,postfix);
printf("Postfix expression is %s",postfix);
getch();
}
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List of Experiments:
1. Energy gap of P-N junction diode:
To determine the energy gap of a semiconductor diode.
2. Solar Cell:
To study the V-I Characteristics of solar cell.
3. Light emitting diode:
Plot V-I and P-I characteristics of light emitting diode.
4. Stewart – Gee’s experiment:
Determination of magnetic field along the axis of a current carrying coil.
5. Hall effect:
To determine Hall co-efficient of a given semiconductor.
6. Photoelectric effect:
To determine work function of a given material.
7. LASER:
To study the characteristics of LASER sources.
8. Optical fibre:
To determine the bending losses of Optical fibres.
9. LCR Circuit:
To determine the Quality factor of LCR Circuit.
10. R-C Circuit:
To determine the time constant of R-C circuit.
Note: Any 8 experiments are to be performed

Experiment 1
Energy gap of a material of p-n junction
Aim: The determine the forbidden energy gap of a germanium semiconductor diode.
APPARATUS:- Germanium diode, Thermometer, Copper Vessel, Micro ammeter, Heater
wires

and connecting

Theory: In an atom electrons occupy distinct energy levels. When atoms join to make a solid, the allowed
energy levels are grouped into bands. The bands are separated by regions of energy levels that the electrons
are forbidden to be in. These regions are called forbidden Energy gaps or bandgaps. Energy bands and the
forbidden energy gap is illustrated in figure 1. The electrons of the outermost shell of an atom are the valence
electrons. These occupy the valence band. Any electrons in the conduction band are not attached to any
single atom, but are free to move through the material when driven by an external electric field.

In a metal such as copper, the valence and conduction bands overlap as illustrated in figure 2a. There is no
forbidden energy gap and electrons in the topmost levels are free to absorb energy and move to higher energy
levels within the conduction band. Thus the electrons are free to move under the influence of an electric field
and conduction is possible. Theses materials are referred to as conductors.
In an insulator such as silicon dioxide (SiO2), the conduction band is separated from the valence
band by a large energy gap of 9.0 eV. All energy levels in the valance band are occupied and all the energy
levels in the conduction band are empty. It would take 9.0 eV to move an electron from the valence band to
the conduction band and small electric fields would not be sufficient to provide the energy, so SiO2 does not
conduct electrons and is called an insulator.

Notice

the

large

energy

gap

shown

infigure(2b).

Semiconductors are similiar to the insulators insofar as they do have an energy gap only the energy gap for a
semiconductor is much smaller ex. Silicon's energy gap is 1.1 eV and Germanium's energy gap is 0.7 eV at
300

°K.

These

are

pure

intrinsic

semiconductors.

Observe

the

energy

gap

in

figure2c.

For finite temperatures, a probability exists that electrons from the top of the valence band in an
intrinsic semiconductor will be thermally excited across the energy gap into the conduction band. The vacant
spaces left by the electrons which have left the valence band are called holes which also contribute to the
conduction because electrons can easily move into the vacancies. If an electric field is applied, the electrons
flow in one direction and the holes move in the opposite direction. The holes act as a positive charge
(deficiency of negative charge) so the direction of current (effective positive charge) is in the same direction.
For pure silicon at 300 °K, the number of electrons residing in the conduction band as a result of thermal
excitement

from

the

valence

band

is

1.4

x

1010

/cm3.

Semiconductors have a conduction band and a valance band separated by a forbidden region called the energy
gap. If the lowest energy in the conduction band is designated, Ec , and the highest energy level of the valance
band is called, Ev, then the energy gap between them would be: Eg = Ec - Ev . The conductivity of a material
is directly proportional to the concentration of election in the conduction band, hence the resistivity, , of a
material would be inversely proportional to the concentration of electrons in the conduction band. The
concentration of electrons increases with temperature. The resistivity decreases with temperature according to
the following equation:

resistivity = Co T-3/2 exp(Eg/ 2kT)

where Co is a constant and T is temperature in degrees Kelvin, Eg is the

energy gap, and k is the Boltzman's constant. Since Eg is small for a semiconductor on the order of 1 eV = 1.6
x 10-19 joules , k = 1.38 x 10-23 J/mole °K and T is about 350 °K, the resistivity,r , varies almost linearly with
(1/k T). So the resistivity can be described for small temperature range as:
r = C1(T) exp(Eg/ 2kT) where C1 is a slowly varying function of temperature.
The resistance of a sample of material would thus be:
R(T) = C2(T) exp(Eg/ 2kT) at temperature, T.
At an initial temperature, To, it would be:
R(To) = C2(To) exp(Eg/ 2kTo) where C2(T) = C2(To).
Dividing the two equations and taking the natural logarithm of both sides yields:
ln (RT/Ro) = (Eg/2) (1/kT) - (Eg/2) (1/kTo) where Eg/2 is the slope of the linear equation and
(Eg/2) (1/k To) is the y-intercept.
By plotting ln (RT/Ro) vs. (1/k T) , the value of Eg can be found from the slope.
FORMULA: The energy gap of the semiconductor diode is
slope of line
Eg = ____________
5.306
CIRCUIT DIAGRAM:

Ev

Procedure: The sample of germanium diode should be connected in the circuit as shown in the diagram.
Initial measurements of the room temperature, should be made before the power supply has been turned on.


Connections are made as per the circuit diagram.



Pour some oil in the copper vessel. Fix the diode to the bakelite lid and it is fixed to the copper vessel, a
hole is provided on the lid such that it is reversed biased and a thermometer is inserted into the vessel.



With the help of heater, heat the copper vessel till temperature reaches upto 80oC.



Note the current reading at 80oC apply suitable voltage say 1.5v (which is kept constant) & note the
corresponding current with every 5oC fall of temperature, till the temperature reaches the room
temperature.

The current through the sample should be read and recorded for every 5oC fall of temperature.
The values should be recorded in Table .
Result & Calculations:
Initial measurements: temperature: _____
Tabular column:-

S.No.

Temp in Co

T= t + 273
in K

Current ( I )
µA

ln(I)

1 / T in K

GRAPH:
A graph is plotted between l /T (K) on X-axis and ln(I) on Y-axis which is a straight line .The slope
of the straight line is found.
Energy gap Eg=Slope/5.306 eV
Result: The energy gap of Ge Diode is (Eg) = ……………….eV
NOTE: Compare with the actual value of 0.67 eV.

Experiment 2
SOLAR CELL CHARACTERISTICS

AIM: To plot the V-I characteristics of Solar cell.
APPARATUS:
1.
2.
3.
4.
5.

Solar Cell/Photovoltaic cell mounted on the wooden base.
Single directional mercury coated variable intensity source.
Voltmeter.
Ammeter.
Load resistance.

THEORY:
Sunlight consists of a little particles of solar energy called photons. As the photovoltaic cell is exposed this
sunlight, many of the photons are reflected, pass right through or absorbed by the solar cell.

When enough photons are absorbed by the negative layer of the photovoltaic cell, electrons are freed from
the negative semiconductor material. Due to the manufacturing process of the positive layer, these freed
electrons naturally migrate to the positive layer creating a voltage differential, similar to a household battery.

When the 2 layers are connected to an external load, the electrons flow through the circuit creating electricity.
Each individual solar energy cell produces only 1-2 watts. To increase power output, cells are combined in
a weather-tight package called a solar module. These modules (from one to several thousand) are then wired
up in serial and/or parallel with one another, into what’s called a solar array, to create the desired voltage and
amperage output required.

Due to the natural abundance of silicon, the semi-conductor material that PV cells are primarily made of,
and the practically unlimited resource in the sun, solar power cells are very environmentally friendly. They
burn no fuel and have absolutely no moving parts which makes them virtually maintenance free, clean, and
silent.
PROCEDURE:
1.
2.
3.
4.

Connect the circuit as per the circuit diagram shown in fig(1).
Place the solar cell at a particular distance say 1cm from the variable light source.
Vary intensity of the light source, note down the voltage and current in the tabular column.
Next note the short circuit current Isc, when the voltage across the solar cell is zero & open circuit
voltage Vo by removing the load resistance across the solar cell.
5. Calculate power P=VI for each reading.
6. Plot the graph between the voltage Vs Current , mark the maximum power point,
7. Repeat the experiment by changing the distance between the solar cell & light source.

CIRCUIT DIAGRAM:

LIGHT SOURCE

+

A

+

LOAD

V
_

SOLAR CELL

IDEAL GRAPH:

The short circuit current Isc, is the
maximum current from the solar cell and
occurs when the voltage across the solar
cell is approx zero.

Maximum Power
point (MPP)

Isc

CURRENT mA

Imaxp

Vmax
p
VOLTAGE IN mV

-

Open circuit
voltage Vo

TABULAR COLUMN:

SI NO

DISTANCE BETWEEN
THE LIGHT SOURCE &
SOLAR CELL IN CMS

VOLTAGE IN

CURRENT IN

mV

mA

OBSERVATION:

1. SHORT CIRCUIT CURRENT Isc is
2. OPEN CIRCUIT VOLTAGE Vo is
3. MAXIMUM PEAK POINT is

RESULT: The V/I characteristics of Solar Cell are studied.

P=VI

EXPERIMENT 3
LED CHARACTERISTICS

AIM: T o study V/I and L/I characteristics of Light Emitting Diode (LED).

APPARATUS:
1. Light emitting diode
2. Variable Supply for Light emitting diode
3. Digital Optical power meter to measure optical power of Light emitting diode
4. Digital Voltmeter to measure voltage across Light emitting diode
5. DC Digital Ammeter to measure Light emitting diode Current
THEORY: - A p-n junction diode, which emits light on forward biasing, is known as light emitting diode. The
emitted light may be in the visible range or invisible range and the intensity of light depends on the applied
potential.
PRINCIPLE: - In a p-n junction charge carrier recombination takes place when the electrons cross from the
n-layer to the P-layer. The electrons are in the conduction band on the p-side while holes are in the valence
band on the p-side. The conduction band has a higher energy level compared to the valence band and so when
the electrons recombine with a hole the difference in energy is given out in the form of heat or light. In case of
silicon or germanium, the energy dissipation is in the form of heat, whereas in case of gallium-arsenide and
gallium phosphide, it is in the form of light. But this light is in the invisible region & so these material cannot
be used in the manufacture of LED. Hence gallium – arsenide phosphide which emits light in the visible
region is used to manufacture an LED.
CIRCUIT DIAGRAM:
V/I AND L/I CHARACTERISTICS OF LED
+

mA

R

+

P
LED
+
V

N

-

CONSTRUCTION: An n-type layer is grown on a substance and a p-type layer is grown over it by diffusion
process. The P-layer is kept at the top because carrier recombination takes place in it. The terminals anode and
cathode are taken out of the n-layer and P-layer respectively. The anode connections are made at the edge in
order to provide more surface area for the emission of light. A metal film is applied to the bottom of substance
to reflect light to the surface of the device and also to provide connection for the cathode terminal. Finally the
structure are provided with an encapsulated (cover) to protect them from destruction

ADVANTAGE: 1. Works on low voltage and current and hence consumes less power.
2. Require no warm up time.
3. Can be switched ON and OFF at a faster rate.
4. Long lifetime.
5. Small size and less weight.
APPLICATIONS: 1. Infra red LEDS are used in burglar alarms.
2. Used in solid state video displays.
3. Used in the field of optical communication.
4. Used in image sensing circuits.
5. Used in numerical displays like watches, pocket calculators etc.
Experimental Procedure Apparatus: Light emitting Diode Characteristics board comprising of:
1. Light emitting diode
2. 0-5V variable Supply for Light emitting diode
3. 20mW Digital Optical power meter to measure optical power of Light emitting diode
4. 20V Digital Voltmeter to measure voltage across Light emitting diode
5. 200mA DC Digital Ammeter to measure Light emitting diode Current

Procedure for V/I characteristics of a Light emitting diode:
1. Connect the Light emitting diode circuit as per the circuit diagram.
2. Slowly increase supply voltage using variable Power supply using coarse and fine knobs.
3. Note down current through the Light emitting diode at increasing values of Light emitting diode voltage of
0.5V, 1.0V, 1.5V, 2.5 V.
4. Do not exceed current limit of 30mA else the Light emitting diode may get damaged.
5. Plot a graph of Light emitting diode voltage V/s Light emitting diode current .

OBSERVATION TABLE:
1) For V/I characteristics of LED

Sr. No.

LED Voltage
V (volt)

1
2
3
4
5
6
7
8
9
10

MODEL GRAPH:
V/I characteristics of LED

LED Current
I (Ma)

Procedure for L/I characteristics of a Light emitting diode:
1. Connect the Light emitting diode circuit as per the circuit diagram.
2. Slowly increase supply voltage using variable Power supply coarse and fine knobs.
3. Note down the optical power measured by the optical power meter in mW at increasing current
through the Light emitting diode of 1mA to 20 mA at 1 mA step.
4. Do not exceed current limit of 30mA else the Light emitting diode may get damaged.
5. Plot a graph of Light emitting diode intensity V/s Light emitting diode current as shown in figure.

For L/I characteristics of LED
Sr. No.
1
2
3
4
5
6
7
8
9
10

LED Current
I (mA)

Luminous intensity
L (mcd)

L/I characteristics of LED

RESULT:
The V-I and L-I characteristics of an LED are studied graphically.

EXPERIMENT 4
STEWART - GEE’S EXPERIMENT
AIM: -To study the variation of magnetic field along the axis of a circular coil carrying current.
APPARATUS: -Stewart and Gees, Rheostat, Ammeter, Battery eliminator, Plug key single, Commutator four
plugs.
APPARATUS: Stewart and Gees type of tangent galvanometer, Rheostat, Ammeter, Deflection
Magnetometer, Battery eliminator, 4way & 2 way key and connecting wires.
THEORY: - The magnetic field (B) at a point on the axis of a circular coil carrying current “i” is given by the
expression:

onia2
B = -------------- Tesla.
2(x2+a2)3/2

B = Be tanθ

Tesla.

Where µo=Permeability of free space=4π x 10-7 H/m2
n=No. of turns of the coil
a=Radius of the coil
x=Distance from centre of coil
Where Be= earth‘s magnetic field= 0.38 x 10-4 tesla

Where ‘n’ is the number of turns, “a” the mean radius of the coil and “x” is the distance of the point from the
center of the coil along the axis. To measure this field the Stewart and Gees type of tangent galvanometer is
convenient.
The apparatus consists of a circular frame “c” made up of non-magnetic substance. An insulated Copper wire
is wounded on the frame. The ends of the wire are connected to the other two terminals. By selecting a pair of
terminals the number of turns used can be changed. The frame is fixed to a long base B at the middle in a
vertical plane along the breadth side. The base has leveling screws. A rectangular non-magnetic metal frame is
supported on the uprights. The plane of the frame contains the axis of the coil and this frame passes through
the circular coil. A magnetic compass like that one used in deflection magnetometer is supported on a movable
platform. This platform can be moved on the frame along the axis of the coil. The compass is so arranged that
the center of the magnetic needle always lie on the axis of the coil. The apparatus is arranged so that the plane
of coil is in the magnetic meridian. The frame with compass is kept at the center of the coil and the base is
rotated so that the plane of the coil is parallel to the magnetic needle in the compass. The compass is rotated so
that the aluminum pointer reads zero zero. Now the rectangular frame is along East-West directions. When a
current “i” flows through the coil the magnetic field produced is in the perpendicular direction to the plane of
the coil. The magnetic needle in the compass is under the influence of two magnetic fields. “B” due to coil
carrying current and the earth’s magnetic field “Be” which are mutually perpendicular. The needle deflects
through an angle ‘θ‘ satisfying the tangent law:

onia2
B = -------------- Tesla.
2(x2+a2)3/2
B= Be Tan θ ----(1)

PROCEDURE: - With the help of the deflection magnetometer and a chalk, a long line of about one meter is
drawn on the working table, to represent the magnetic meridian. Another line perpendicular to the line is also
drawn. The Stewart and Gees galvanometer is set with its coil in the magnetic meridian as shown in the fig.
The external circuit is connected as shown in the fig, keeping the ammeter, rheostat away from the deflection
magnetometer. This precaution is very much required because, the magnetic field produced by the current
passing through the rheostat and the permanent magnetic field due to the magnet inside the ammeter affect the
magnetometer reading, if they are close to it. The magnetometer is set at the center of the coil and rotated to
make the aluminum pointer reads, (0,0) in the magnetometer. The key K, is closed and the rheostat is adjusted
so as the deflection in the magnetometer is about 60°. The current in the commutator is reversed and the
deflection in the magnetometer is observed. The deflection in the magnetometer before and after reversal of
current should not differ much. In case of sufficient difference say above 2° or 3°, necessary adjustments are to
be made. The deflections before and after reversal of current are noted when d = 0. The readings are noted in
Table 1. The magnetometer is moved towards East along the axis of the coil in steps of 2cm at a time. At each
position, the key is closed and the deflections before and after reversal of current are noted. The mean
deflection be denoted as θE. The magnetometer is further moved towards east in steps of 2cm each time and
the deflections before and after reversal of current be noted, until the deflection falls to 30°. The experiment is
repeated by shifting the magnetometer towards West from the center of the coil in steps of 2 cm, each time and
deflections are noted before and after the reversal of current. The mean deflection is denoted as θW. It will be
found that for each distance (x) the value in the last two columns of the second table are found to be equal
verifying equation (1) & (2). A graph is drawn between x [the distance of the deflection magnetometer from
the center of the coil] along x-axis and the corresponding Tan θ and Tan θ along Y-axis. The shape of the
curve is shown in the fig.The point A and B marked on the curve lie at distance equal to half of radius of the
coil (a/2) on either side of the coil.

MODEL GRAPH:

Observation table:
Distance
From the
Center of
coil

Deflection in East
direction
1 2 3 4

Mean E

Deflection in West
direction
1 2 3 4

Mean W

E+W
 = ----------2

Tan

Calculation:
From the graph of B(x) vs. log (a2+x2), find the slope and intercept from regression analysis. Slope should be 1.5 according to Biot-Savart law, and intercept value should match with the value calculated using o , n, i, and
x
Horizontal component of earth’s magnetic field Be = 0.38 X 10 -4 Tesla (or Wb . m - 2)
Radius of coil a = meter (Diameter of coil /2)
Current carrying in the ammeter =
Amp
–7
µ0 = 4 π X 10 H/m.

Distance X (m)

Theoritical B

Practical B

Result:
The variation of magnetic field due to a circular coil carrying current along both sides on its axis is
studied using a graph.

EXPERIMENT 6

INTRODUCTION
In solid-state physics, the work function (sometimes spelled work function) is the minimum
thermodynamic work (i.e. energy) needed to remove an electron from a solid to a point in the vacuum
immediately outside the solid surface. Here "immediately" means that the final electron position is far from
the surface on the atomic scale, but still too close to the solid to be influenced by ambient electric fields in
the vacuum. The work function is not a characteristic of a bulk material, but rather a property of the surface
of the material (depending on crystal face and contamination).

AIM:
To calculate the Work function of a given metal and observe the photo electric emission of metals.

APPRATUS:
1. Photo sensitive device: Vacuum photo tube.
2. Light source: External light source which is 110 LED’S with remote sensor.
3. DC Regulated Power Supply with 3 ½ Digit Digital Display.
4. Current detecting unit: Digital micro ammeter 0- 20µA.

THEORY

When light hits a metal surface it can produce an electric potential. The phenomenon is called
“Photo electric effect”. This concept is used to generate electricity directly from the energy of light. In order
to find work function, we have to know plank’s constant (h). It relates the energy in one quantum
(photon) of electromagnetic radiation to the frequency of that radiation. In international system of
units SI the constant is equal to approximately 60626176×10 -34 joules –seconds.

The minimum energy required from a photon to knock an electron out of surface of a metal is known as
Work function of a given metal. We know the velocity of an electron once ejected or kinetic energy of an
electron. We also know the frequency of the photons that we aimed at the metal. Then the energy of the
photon that ejected the electrons is E= hf

The difference between the energy of photon and kinetic energy of an electron will of course the Work
function [0]. In mathematically Ø = hf –EK.

– Equitation-

Ø Ek = hf - Ø.
1

– Equitation-

Y =mx+c.
2

Where h= planks constant in joules seconds f= frequency of incident light in
Hz Ek=kinetic energy in joules

Compare the above two equations the Work function is equals to the ‘c’.So when the plot the graph f (Hz)
on x-axis and Ek on y-axis, the slope of the straight line yields h and the intercept of extrapolated point can
gives the Work function Ø.

CIRCUIT DIAGRAM:

PROCEDURE:
1. Connect the Circuit as per Circuit Diagram.
2. Light source is arranged and light is allowed to fall on the tube which is enclosed in a box the
distance between photo cell and Light source adjusted for the flow of current.
3. Apply the Colour filters of known wave length

1,

2 and etc., is placed in path of light.

4. A reading is observed in Micro ammeter. This reading corresponds to zero anode potential with
that particular filter.

5. A small negative potential is applied is gradually increase in step and each time reading in voltmeter
and ammeter is noted till the micro ammeter reading comes to zero. This is stopping potential V1
corresponding to filter with wave length 1.
6. The experiment is repeated another filter of known wave length and corresponding stopping
potential and are noted.
7. A graph is plotted by taking negative anode stopping potential (K) Kinetic Energy on X-Axis Vs
Frequency of particular filter on Y-Axis.
8. Standard values of e, c and wavelength of standard filters are given below:
e = 1.6x
Coulombs. c = 3x
m/s.
Wave length = Red filter 640 nm
Orange filter 570 nm
Green filter 500 nm
Blue filter 450 nm
Frequency = c/

= 3x 108 / 640 x10-9
= 4.687 x1014 Hz
TABULAR FORM:

S.No.

Colour Filter

Current (uA)

Vo
(Stopping
potential)

Frequency

EXPECTED GRAPH:

RESULT: The work function of the given metal is found to be ________eV or ___________J.

EXPERIMENT 7
LASER DIODE CHARACTERISTICS
AIM: T o study V/I characteristics of a LASER diode.
APPARATUS: Laser Diode Characteristics board comprises of:
1. Laser diode
2. 0-5V variable Supply for laser diode
3. 20mW Digital Optical power meter to measure optical power of Laser diode
4. 20V Digital Voltmeter to measure voltage across laser diode
5. 200mA DC Digital Ammeter to measure Laser diode Current
CIRCUIT DIAGRAM:
V/I CHARACTERISTICS OF LASER DIODE
+

mA

R

+

P
LASER DIODE
+
V

-

N
Theory: Introduction: A laser diode is a laser where the active medium is a semiconductor similar
to that found in a light-emitting diode. The most common and practical type of laser diode is
formed from a p-n junction and powered by injected electric current. These devices are sometimes
referred to as injection laser diodes to distinguish them from (optically) pumped laser diodes, which
are more easily produced in the laboratory. A laser diode, like many other semiconductor devices,
is formed by doping a very thin layer on the surface of a crystal wafer. The crystal is doped to
produce an n-type region and a p-type region, one above the other, resulting in a p-n junction, or
diode. When an electron and a hole are present in the same region, they may recombine or
"annihilate" with the result being spontaneous emission — i.e., the electron may reoccupy the
energy state of the hole, emitting a photon with energy equal to the difference between the electron
and hole states involved. (In a conventional semiconductor junction diode, the energy released from
the recombination of electrons and holes is carried away as phonons, i.e., lattice vibrations, rather
than as photons.) Spontaneous emission gives the laser diode below lasing threshold similar
properties to an LED. Spontaneous emission is necessary to initiate laser oscillation, but it is one
among several sources of inefficiency once the laser is oscillating.
In the absence of stimulated emission (e.g., lasing) conditions, electrons and holes may coexist in
proximity to one another, without recombining, for a certain time, termed the "upper-state lifetime"
or "recombination time" (about a nanosecond for typical diode laser materials), before they
recombine. Then a nearby photon with energy equal to the recombination energy can cause

recombination by stimulated emission. This generates another photon of the same frequency,
travelling in the same direction, with the same polarization and phase as the first photon. This
means that stimulated emission causes gain in an optical wave (of the correct wavelength) in the
injection region, and the gain increases as the number of electrons and holes injected across the
junction increases. The spontaneous and stimulated emission processes are vastly more efficient in
direct bandgap semiconductors than in indirect bandgap semiconductors; therefore silicon is not a
common material for laser diodes. As in other lasers, the gain region is surrounded with an optical
cavity to form a laser. In the simplest form of laser diode, an optical waveguide is made on that
crystal surface, such that the light is confined to a relatively narrow line. The two ends of the crystal
are cleaved to form perfectly smooth, parallel edges, forming a Fabry-Perot resonator. Photons
emitted into a mode of the waveguide will travel along the waveguide and be reflected several
times from each end face before they are emitted. As a light wave passes through the cavity, it is
amplified by stimulated emission, but light is also lost due to absorption and by incomplete
reflection from the end facets. Finally, if there is more amplification than loss, the diode begins to
"lase".
-

Electrical Characteristics: The V/I Curve.
The voltage drop across the laser is often acquired during electrical characterization. This
characteristic is similar to the analogous characteristic of any other type of semiconductor diode
and is largely invariant with temperature, as depicted in Figure 1. (Note: Diode laser manufacturers
usually place the forward voltage on the X axis, in compliance with conventional practice in the
electronics industry for other types of diodes. Companies manufacturing instrumentation to
characterize diode lasers often present the curve in the manner of Figure , with the forward current
on the X axis. Conventional electronics people would call this an I/V curve, rather than accept our
nomenclature of a V/I curve). The typical voltage drop across a diode laser at operating power is
1.5 volts. V/I data are most commonly used in derivative characterization techniques.

Procedure for V/I characteristics of a laser diode:
1. Connect the Laser diode circuit as per the circuit diagram:
2. Slowly increase supply voltage using variable Power supply using coarse and fine knobs.
3. Note down current through the laser diode at increasing values of Laser diode voltage of 0.5V,
1.0V, 1.5V, 2.5 V.
4. Do not exceed current limit of 30mA else the laser diode may get damaged.
5. Plot a graph of Laser diode voltage v/s Laser diode current.(As this experiment is conducted at
room temperature, only one graph for a single temperature will be obtained.)

For V/I characteristics of LASER
Sr. No.

LED Voltage
V (volt)

LED Current
I (Ma)

1
2
3
4
5
6
7
8
9

MODEL GRAPH:

RESULT: V/I characteristics of LASER diode is studied.

Experiment 8
OPTICAL FIBRE

AIM: To determine the bending losses of optical fiber
APPARATUS: Optical fiber kit (transmission and receiving kit), NA jig, mandrel, optical fiber
cable of different lengths, connecting wires.
THOERY: Attenuation in an optical fiber is a result of a number of effects. This aspect is well
covered in the books referred to in Appendix II. We will confine our study to measurement of
attenuation in two cables (Cable1 and Cable2) employing and SMA-SMA In-line-adaptor. We will
also compute loss per meter of fiber in dB. We will also study the spectral response of the fiber at 2
wavelengths, 660nm and 850 and compare with the plot in Appendix II.
The optical power at a distance, L, in an optical fiber is given by PL = Po 10 (-αL10) where Po is
the launched power and α is the attenuation coefficient in decibels per unit length. The typical
attenuation coefficient value for the fiber under consideration here is 0.3 dB per meter at a
wavelength of 660nm. Loss in fibers expressed in decibels is given by -10log (Po/PF) where, Po is
the launched power and PF is power at the far end of the fiber. Typical losses at connector junctions
may very from 0.3 dB to 0.6 dB.
Losses in fibers occur at fiber-fiber joints or splices due to axial displacement, angular
displacement, separation (air core), mismatch of cores diameters, mismatch of numerical apertures,
improper cleaving and cleaning at the ends. The loss equation for a simple fiber optic link is given
as:
Pin(dBm)-Pout(dBm)= LJ1+LFIB1+LJ2+ LFIB1+LJ3(db): where, LJ1(db) is the loss at the LEDconnector junction, LFIB1 (dB) is the loss in cable1, LJ2 (dB) is the insertion loss at a splice or inline adaptor, LFIB2 (dB) is the loss cable2 and LJ3 (dB) is the loss at the connector-detector junction.

FORMULA:
dBm=10*log (Power meter reading in mW/1mW)
OR
dBm=10*log (Power meter reading in µW/1000)

Experiment Procedure for L.E.D 660 nm ( Light Emitting Diode ) : Following procedure is for
study of losses due to length of optical fibre using 660nm L.E.D.:
1. Short M2 of 850nm LED ( +ve and –ve terminals ) on the Tx unit with patch cords ( for this
experiment M2 is not required ) .
2. Relieve all the twists and strains in the fiber cable, ensure that it is as straight as possible, as
shown in fig.1.1.
3. Connect one end of the cable 1 ( 1 meter ) to the 660nm LED FC ( Fiber Connector ) adapter of
the Tx unit and other end to the PIN diode FC ( Fiber Connector ) adapter of Rx unit as shown in
figure 1.1.
4. Move the S1 switch on Rx unit towards 660 nm L.E.D.
5. Switch ON the AC mains of both Rx & Tx units.
6. Rotate Po ( Power Adjustment potentiometer ) pot to extreme clockwise direction to set
maximum carrier power, note down the “Optical Power Meter Reading “ P1 in µW on Rx unit.
7. Without altering the position of Po ( Power Adjustment potentiometer ) pot, Connect cable 2 (
3meters ) between 660nm FC adapter and PIN diode FC adapter of Rx Unit. Note/Tabulate
“Optical Power Meter Reading “, P2 on th Rx unit.
8. Without altering the position of Po ( Power Adjustment potentiometer ) pot, Connect cable 3 ( 5
meters ) between 660nm FC adapter and PIN diode FC adapter of Tx Unit. Note/Tabulate “Optical
Power Meter Reading “, on the Rx unit, P3 ( As per table 1.1 ).
9. Convert the all power meter readings in µW to dBm using formula. Given below. dBm=10*log
(Power meter reading in mW/1mW) In this case, dBm=10*log (Power meter reading in µW/1000)
10. Tabulate all the readings in table. Calculate average loss per meter at 660 nm. The loss per
meter in the range of 0.2 dBm is acceptable ( As per standards )

Note:
1. Do not repeat the bending losses experiment more than 3 turns as it may cause permanent
damage to FO cable.
2. While doing experiment with 660nm LED move switch towards 660nm input.
3. Convert the all power meter readings in µW to dBm using formula given below.
dBm=10*log (Power meter reading in mW/1mW)
In this case, dBm=10*log (Power meter reading in µW/1000)

TX Unit
M2

Rx Unit
850nm
660nm

Pin FC

PM

OF cable
Fig 1.1

1 meter cable

3 meter cable

5 meter cable

OBSERVATION TABLE:-

To determine bending losses in optical fiber (for 1m cable)

SR
NO

Power meter
reading Po1 Mandrel Turns
in µW

Power meter Power meter Power meter Losses
reading Po2 in reading Po1 reading Po2 dBm
µW
in dBm
in dBm
Po1-Po2

1
2
3

RESULT:

1. Bending losses of given fibre is

in

EXPERIMENT 9
Resonance in LCR circuit
Aim: To study resonance effect in series LCR circuit and to calculate the quality factor.
Apparatus: A signal generator, inductor, capacitor, ammeter, resistors, AC milli voltmeter.
Theory: In the series LCR circuit, an inductor (L), capacitor (C) and resistance(R) are connected in
series with a variable frequency sinusoidal emf source and the voltage across the resistance is
measured. As the frequency is varied, the current in the circuit (and hence the voltage across R)
becomes maximum at the resonance frequency f r 

1
2 LC

. In the parallel LCR circuit there is a

minimum of the current at the resonance frequency.

Definitions: An LCR circuit is an electrical circuit consisting of a resistor (R), an inductor (L), and
a capacitor (C), connected in series or in parallel. The circuit forms a harmonic oscillator for
current, and resonates in a similar way as an LC circuit. Introducing the resistor increases the decay
of these oscillations, which is also known as damping. The resistor also reduces the peak resonant
frequency. Some resistance is unavoidable in real circuits even if a resistor is not specifically
included as a component.
Resonance: An important property of this circuit is its ability to resonate at a specific frequency,
fres). Resonance occurs because energy is fres(ωres=2fres ) the resonance frequency, fres (or stored
in two different ways: in an electric field as the capacitor is charged and in a magnetic field as
current flows through the inductor. Energy can be transferred from one to the other within the
circuit and this can be oscillatory. A mechanical analogy is a weight suspended on a spring which
will oscillate up and down when released. A weight on a spring is described by exactly the same
second order differential equation as an LCR circuit and for all the properties of the one system
there will be found an analogous property of the other. The mechanical property answering to the
resistor in the circuit is friction in the spring/weight system. Friction will slowly bring any
oscillation to a halt if there is no external force driving it. Likewise, the resistance in an LCR circuit
will "damp" the oscillation, diminishing it with time if there is no driving AC power source in the
circuit.

The resonance frequency is the frequency at which the impedance of the circuit is at a minimum.
Equivalently, it can be defined as the frequency at which the impedance is purely resistive. This
occurs because the impedances of the inductor (XL) and capacitor (XC) (also called as the

reactances of inductor and capacitor) at resonance L and XC = are equal but of opposite sign and
cancel out. The formulae are XL = C. Since, in an AC circuit, the resistances/reactances carry a
definite phase1/ relationships w.r.t. each other. They are conveniently represented by a vector
notation in an effective 2-D plane.

The direction of the vector gives the phase of the corresponding quantities. In this representation
the vector for XL is at an angle +90 w.r.t. the same the vector for R whereas the vector for XC is at
an angle -90 w.r.t. the same .
Thus the angular difference between the vectors for XL and XC is 180 which tends to cancel them
out. At resonance XL = XC, where complete cancellation between XL and XC occurs. Hence resL=
1/resC res = giving rise to resL= 1/√ (LC).
Bandwidth:
A key parameter concerning LCR circuit is bandwidth. The bandwidth is measured between the
frequencies at which the power passed through the circuit has fallen to half the value passed at
resonance. There are two of these half-power frequencies, one = 2-1 , where 2, is upper half
power half power frequency , 1 is lower half power frequency and is the bandwidth.
Q-factor: The Q-factor is a widespread measure used to characterize resonators. It is defined as the
peak energy stored in the circuit divided by the average energy dissipated in it per radian at
resonance. Low Q circuits are therefore damped and lossy and high Q circuits are underdamped. Q
is related to bandwidth; low Q circuits are wide band and high Q circuits are narrow band.
Q=res/
For a LCR circuit it can be shown that. Q is given by Q = (1/R)*√ (L/C).
Procedure: SERIES RESONANCE: 1. Connect the circuit as shown in the circuit diagram.
2. Apply input signal using signal generator. The output should be 10V only.
3. Take the output across the resistor and feed it to Ammeter input sockets.
4. Vary the frequency till the Ammeter records a sharp rise and fall, adjust the signal such that the
Ammeter deflection is the maximum possible. This is the resonant frequency of the connected
combination of the circuit.
5. Adjust the signal generator amplitude such that to get full-scale deflection. In Ammeter now
reduce the frequency till the deflection falls considerably. Then increase the frequency in regular
intervals & note down the Ammeter readings.
6. Plot a graph between the meter deflection divisions and frequency.
7. Repeat the procedure using different combinations of L, C & R and study how Q is affected.
Also study how Resonant Frequency depends upon different combination of L.C.R.

Formula: 1) Resonant frequency

fr 

1

2 LC
Where L = inductance of the coil
C = Capacitance of the capacitor

Quality factor
fr
Q =_______
∆f
Where ∆f = f1 – f2
fr = the resonant frequency of the series or parallel resonant circuit.

. Circuit Diagram; Series LCR circuit :

Observations :

For Series LCR Circuit.
S.No.

L = _______ mH
C = _______µF.
R= ________Ω
Frequency () kHz

Current
(mA)

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
Model graph:

Frequency verses current graph for series LCR circuit

For a Series resonance circuit:
1)The resonant frequency fr = ___________Hz
2) Quality factor calculated to be Q =__________.

EXPERIMENT 10
R C Circuit
AIM: To study the exponential decay of current in a circuit containing resistance and capacitance
and to determine the R.C time constant.
APPARATUS: Battery eliminator (source of Emf), Electrolytic capacitor, Resistors, stop clock,
connecting wires or R.C circuit kit.
THEORY:
When a condenser ‘C’ is charged through a resistance ‘R’ then charge increases exponentially in
accordance with the formula : Q = Qo (1-e- t/RC )
Where Q is the charge in time t;
and Qo is the maximum charge.
The product ‘CR’ is called time constant. It is the time taken to establish (1- e –t /RC) part of the
maximum charge in the condenser. It is equal to the time taken to establish 0.632 part of the total
charge.
When a condenser is discharged through a resistance, the charge falls in accordance with the
formula. Q = Qo e–t /RC .
The time constant in this case is equal to the time, taken to decrease the charge of ‘e’ part of the
maximum charge. It is equal to the time taken to discharge to a value of 0.368 part of maximum
charge. i.e. we can say that I = dq /dt = - t 0 e –t/RC
Where C = capacitor in farad
R = resistance in ohm I = current in the circuit
When I = 0.36 I0, then t = RC
FORMULA: Time constant = RC
Where R= Resistance
C= Capacitance
CIRUIT DIAGRAM

PROCEDURE: 1 .Rig up the circuit as per the circuit diagram.
2. Flip the switch towards push to charge, the capacitor start charging towards the power supply
.The switch is in this position for short interval of time until the ammeter shows maximum
deflection, but within the limit. Note down the maximum current as I0.
3. Now flip the switch to other side and start the stop clock. The current starts falling.
4. Note the ammeter reading at a regular time interval.
5. Plot the graph of current (I) on Y-axis and time (t) on X-axis.

OBSERVATION TABLE:
Sr.No.

1
2
3
4
5
6
7
8
9
10
11
12
13
14

R=___________Ω
C=___________F
Time
Current
(sec)
(µA)

MODEL GRAPH

RESULT:
The exponential decay of current in a circuit containing resistance and capacitance is studied. R.C
time constant is calculated.
Time Const.(Th) =
Time Const.(Exp) =
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KESHAV MEMORIAL INSTITUTE OF TECHNOLOGY

Vision of the Institution:


To be the fountain head of latest technologies, producing highly skilled, globally
competent engineers.

Mission of the Institution:









To provide a learning environment that inculcates problem solving skills, professional,
ethical responsibilities, lifelong learning through multi modal platforms and prepare
students to become successful professionals.
To establish Industry Institute Interaction to make students ready for the industry.
To provide exposure to students on latest hardware and software tools.
To promote research based projects/activities in the emerging areas of technology
convergence.
To encourage and enable students to not merely seek jobs from the industry but also to
create new enterprises
To induce a spirit of nationalism which will enable the student to develop, understand
ideal challenges and to encourage them to develop effective solutions.
To support the faculty to accelerate their learning curve to deliver excellent service to
students
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KESHAV MEMORIAL INSTITUTE OF TECHNOLOGY

Department Of Information Technology
Vision of the Department:
 Producing quality graduates trained in the latest software technologies and related tools
and striving to make India a world leader in software products and services.
Mission of the Department:







Mission of the Department: To create a faculty pool which has a deep understanding and
passion for algorithmic thought process.
To impart skills beyond university prescribed to transform students into a well-rounded
IT professional.
To inculcate an ability in students to pursue Information technology education throughout
their lifetime by use of multi modal learning platform including e-learning, blended
learning, remote testing and skills.
Exposure to different domains, paradigms and exposure to the financial and commercial
underpinning of the modern business environment through the entrepreneur development
cell.
To encourage collaboration with various organizations of repute for research, consultancy
and industrial interactions.
To create socially conscious and emotionally mature individuals with awareness on
India’s challenges, opportunities, their role and responsibility as engineers towards
achieving the goal of job and wealth creation.

PROGRAM EDUCATIONAL OBJECTIVES (PEOs)
PEO1: Graduates will have successful careers in computer related engineering fields or will be
able to successfully pursue advanced higher education degrees.
PEO2: Graduates will try and provide solutions to challenging problems in their profession by
applying computer engineering principles.
PEO3: Graduates will engage in life-long learning and professional development by rapidly
adapting changing work environment.
PEO4: Graduates will communicate effectively, work collaboratively and exhibit high levels of
professionalism and ethical responsibility.
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PROGRAM OUTCOMES (POs)
PO1

Engineering knowledge: Apply the knowledge of mathematics, science, engineering fundamentals, and an
engineering specialization to the solution of complex engineering problems.

PO2

Problem analysis: Identify, formulate, review research literature, and analyze complex engineering
problems reaching substantiated conclusions using first principles of mathematics, natural sciences, and
engineering sciences.

PO3

Design/development of solutions: Design solutions for complex engineering problems and design system
components or processes that meet the specified needs with appropriate consideration for the public health
and safety, and the cultural, societal, and environmental considerations.

PO4

Conduct investigations of complex problems: Use research-based knowledge and research methods
including design of experiments, analysis and interpretation of data, and synthesis of the information to
provide valid conclusions.

PO5

Modern tool usage: Create, select, and apply appropriate techniques, resources, and modern engineering
and IT tools including prediction and modeling to complex engineering activities with an understanding of
the limitations.

PO6

The engineer and society: Apply reasoning informed by the contextual knowledge to assess societal,
health, safety, legal and cultural issues and the consequent responsibilities relevant to the professional
engineering practice.

PO7

Environment and sustainability: Understand the impact of the professional engineering solutions in
societal and environmental contexts, and demonstrate the knowledge of, and need for sustainable
development.

PO8

Ethics: Apply ethical principles and commit to professional ethics and responsibilities and norms of the
engineering practice.

PO9

Individual and team work: Function effectively as an individual, and as a member or leader in diverse
teams, and in multidisciplinary settings.

PO10

Communication: Communicate effectively on complex engineering activities with the engineering
community and with society at large, such as, being able to comprehend and write effective reports and
design documentation, make effective presentations, and give and receive clear instructions.

PO11

Project management and finance: Demonstrate knowledge and understanding of the engineering and
management principles and apply these to one’s own work, as a member and leader in a team, to manage
projects and in multidisciplinary environments.

PO12

Life-long learning: Recognize the need for, and have the preparation and ability to engage in independent
and life-long learning in the broadest context of technological change.

PSO1

An ability to analyze the common business functions to design and develop appropriate Information
technology solutions for social upliftments.

PSO2

Shall have expertise on the evolving technologies like Mobile Apps, CRM, ERP, Big Data, etc.
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SYLLABUS
Volumetric Analysis:
1. Estimation of Ferrous ion by Dichrometry.
2. Estimation of hardness of water by Complexometric method using EDTA.
3. Estimation of Ferrous and Ferric ions in a given mixture by Dichrometry.
4. Estimation Ferrous ion by Permanganometry.
5. Estimation of copper by Iodomery.
6. Estimation of percentage of purity of MnO2 in pyrolusite.
7. Determination of percentage of available chlorine in bleaching powder.
8. Determination of salt concentration by ion- exchange resin.
Instrumental methods of Analysis:
1. Estimation of HCl by Conductometry.
2. Estimation of Ferrous ion by Potentiometry.
3. Determination of Ferrous iron in cement by Colorimetric method.
4. Determination of viscosity of an oil by Redwood / Ostwald’s Viscometer.
5. Estimation of manganese in KMnO4 by Colorimetric method.
6. Estimation o f HCl and Acetic acid in a given mixture by Conductometry.
7. Estimation of HCl by Potentiometry.
Preparation of Polymers:
1. Preparation of Bakelite and urea formaldehyde resin.
Additional Experiments:
1. Determination of surface tension
2. Preparation of asprin,
3. Preparation of Thiokol rubber
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CHEMICAL EQUIPMENTS

Balance meter

Dropper

Bunsen burner

KMIT

Funnel

Conical flask

Wire guage

Beaker

Standard flask

PAGE NO:7

Department of Information Technology

Burette

Engineering Chemistry Lab

glass rods/stirrer

Text Books:
1. Vogel’s Text Book of Quantitative Chemical Analysis, 5th Edition (2015)
2. G. H. Jeffery, J. Bassett, J. Mendham and R. C. Denney.
3. A Text Book on experiments and calculations in Engineering Chemistry by S.S. Dara S.
Chand & Company Ltd., Delhi (2003).
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COURSE OUTCOMES:
At the end of the semester student is able to
CO1: The objective of the course is that the student will have exposure to various
experimental skills which is very essential for an Engineering student.
CO2: The experiments are selected from various are of a Chemistry like
Complexometric titrations to find Hardness of water and estimate amount of
salt in given solutions by volumetric titrations.
CO3: Preparation of a pain killer Aspirin,preparation of an industrially useful
polymer (Thiokol) rubber and Bakelite.
CO4: Exposure to these experiments the student can compare the theory and
correlate with experiment of water analysis, conductometry and
potentiometry, colorimeter and viscosity .

Mapping:
Course

Engineering
Chemistry
Lab
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ATTAINMENT OF PROGRAM OUTCOMES &PROGRAM SPECIFIC OUTCOMES
Exp
No

Experiment Name

Cour Program
se
outcome
outc attained
ome
attai
ned

1

Estimation of amount of ferrous iron by
dichrometry method

1,2,
4

1,2,4,9

2

Estimation of hardness of water by
complexometric method by using EDTA.

1,2

1,2,4,9

1,2

1,2,4,9

1,2

1,2,4,9

1,4

1,2,4,9

3
4
5

Estimation of ferrous and ferric ions in a given
mixture by dichrometry
Estimation of amount of ferrous iron in given
sample by permanganometry method
Estimation of amount of copper in given
solution by iodometry.

6

Estimation of %of purity of MnO2 in
pyrolusite

1,4

1,2,4,9

7

Estimation of % of available chlorine in given
bleaching powder solution

1,4

1,2,4,9

1,4

1,2,4,9

8
Determination of salt concentration by ionexchange resin
9

Estimation of amount of HCL by
Conductometry

1,4

1,2,4,9

10

Estimation of amount of ferrous ion in given
sample by potentiometry.
Estimation of amount of ferrous ion in cement
by colorimetric method

1,4

1,2,4,9

1,2

1,2,4,9

12

Determination of viscosity of an liquid by
ostwald’s viscometer

1,2

1,2,4,9

13

Estimation of Manganese in KMnO4 by

1,4

1,2,4,9

11
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colorimetric method
14

Estimation of amount of HCl and Acetic acid
in a given mixture by Conductometry.
Estimation of amount of HCL by
potentiometry

15

16
EXP
.NO

Preparation of Bakelite and urea formaldehyde
resin
Additional Experiments

17

Determination of Surface Tension

18

Preparation of Aspirin

19

Estimation of ferrous ion by using
dichrometry method

KMIT

1,3

1,,2,4,9

4

1,,2,4,9

3

1,2,4,9

2
4

1,2,4,9
1,2,4,9

1

1,2,4,9
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LIST OF EXPERIMENTS
Exp No

1
2
3

Experiment Name
Estimation of amount of ferrous iron by dichrometry method
Estimation of hardness of water by complexometric method by using EDTA.

4
5

Estimation of ferrous and ferric ions in a given mixture by dichrometry
Estimation of amount of ferrous iron in given sample by permanganometry method
Estimation of amount of copper in given solution by iodometry.

6

Estimation of %of purity of MnO2 in pyrolusite

7
8

Estimation of % of available chlorine in given bleaching powder solution
Determination of salt concentration by ion-exchange resin

9

Estimation of amount of HCL by Conductometry

10
11

Estimation of amount of ferrous ion in given sample by potentiometry.
Estimation of amount of ferrous ion in cement by colorimetric method

12

Determination of viscosity of an liquid by ostwald’s viscometer

13

Estimation of Manganese in Kmno4 by colorimetric method

14
15

Estimation of amount of HCL and ACETIC ACID in a given mixture by
Conductometry.
Estimation of amount of HCL by potentiometry

16

Preparation of bakelite and urea formaldehyde resin

EXP .NO

Additional Experiments

17

Determination of Surface Tension

18

Preparation of Aspirin

19

Preparation of Thiokol Rubber
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EXPERIMENT 1
`

ESTIMATION OF FERROUS ION BY DICHROMETRY

AIM:
To estimate the amount of ferrous iron in the whole of the given solution by using a standard
solution of potassium dichromate.
BASIC PRINCIPLE:
Ferrous iron is oxidized to ferric iron by potassium dichromate in acid solution.The completion
of the oxidation of reaction is marked by the appearance of blue violet colour of the
diphenylamine which is used as an internal indicator.
K2Cr2O7 + 4H2SO4

K2SO4 + Cr2 (S04)3 + 4H20 + 3(0)

3{2 FESO4 + H2SO4 + 0 - Fe2 (SO4)3 + H20 }
K2Cr2O7 + 6FESO4 + 7H2SO4 K2SO4 + 3Fe2 (SO4)3 + Cr2 (SO4)3 + 7H20
The equivalent weight of iron is it’s atomic weight i.e. 55.85 since one equivalent of potassium
dichromate oxidizes one equivalent of iron.
PROCEDURE:
1) Preparation of standard potassium dichromate: 0.49 gms of potassium dichromate
taken into a 100ml standard flask and The salt is dissolved in a small quantity of
distilled water. The solution is made with distilled water upto the mark .
2) Standardization of Ferrous iron: K2Cr2O7 solution is taken into the without any air
bubbles and parallax error . 20 ml of ferrous solution is pipetted into the conical
flask,one full of dropper(approx 5ml) acid mixture and 2 drops of diphenyl amine
indicator is added into it.
This is titrated with potassium dichromate till blue violet colour is obtained as end point.
Titration is repeated to get concurrent values.
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CALCULATION:
Normality of K2Cr2O7 (N) = WT/GEWx100/V in ml
Standardization of Ferrous iron:
S.NO

Volume of
sample
solution

Burette reading
Initial
Final

Volume of
Dichromate
consumed

1
2
3

Normality of ferrous iron (N2) : V1N1 = V2N2
V1 = Volume of K2Cr2O7 (titre value x ml)
N1 = Normality of K2Cr2O7
V2 = Volume of sample solution,N2=Normality of sample solution=?
N2 =V1N1/V2 =
Amount of ferrous ion present in the given solution = N2X55.85 gms/1000ml.

Viva-voice
Preparation of acid mixture: Mix up 100ml of phosphoric with 300 ml of concentrated
H2SO4in a reagent bottle and stopper it.
Preparation of diphenylamine: Dissolve 1 gm of diphenylamine in 100 ml of concentrated
H2SO4.
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EXPERIMENT 2
ESTIMATION OF TOTAL HARDNESS OF WATER SAMPLE
AIM: Estimation of hardness of water by EDTA method
APPARATUS: - Burette, Pipette, beakers, Standard flask, Conical flask measuring
jar,heatingequipments.
CHEMICALS: - 0.1 M EDTA, Eriochrome Black-T indicator, CaCO3,water sample& buffer
solution.
THOERY:- Estimation of hardness by EDTA method is based on the following principles.
1. First, the indicator Eriochrome Black-T, which is a blue colored dye, forms an unstable
complex wih calcium or Magnesium ions in hard water at P H of 9 to 10. The complex is wine
red in color.

Mg 2 / Ca 2  Eriochrome Black-T  [Mg/Ca—Eriochrome black-T)
2. As this solution is titrated against EDTA, the free Ca 2  and Mg 2 iones in water from stable
metal ion combines with EDTA

forms [Mg/Ca-EDTA]

Stable Complex it is

colorlesssubastance.
Once the free metal ions are complexed, the EDTA replaces Ca and Mg ions from the
unstable indicator complex also, to form a stable complex, with the result, the indicator is
set free. Since the free indicator is blue in colour at the above mentioned PH, the end
point is the appearance of blue color.
[Mg/Ca-Eriochrome Black-T] +EDTA  [Mg/Ca-EDTA] + Eriochrome Black-T(Blue)
The temporary hardness is removed by boiling and after the removal of precipitate by filtration;
the permanent hardness in the filtrate is determined by titration with EDTA as above.
Procedure:-1.Preparation of standard solution:
1gram of CaCO3 is reacted with HCl so that effervessence is seen and this is dissolved in water
and made up to 1 lit in a standard flask with distilled water and the solution is mixed well.
Step.I: StandardisationofEDTA:
The burette is cleaned first with distilled water and then with EDTA solution and is filled up with
EDTAsolutionupto “0” mark without any air bubbles and parallax error.
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20ml of standard hardwater(V1) is pipetted into conical flask. 2 to 3ml of buffer solution and a
pinch of EBT indicator is added and mixed well so that solution is wine red in colour.
This is titrated against EDTA solution until colour changes from wine red to blue. Burette
reading(V2) is note down and repeated for the concurrent reading.
Molarity of standard water = wt/G.MW x 1/Vml = 0.01
StandardwaterEDTA
M1=0.01

M2=?

V1=20ml

V2= burette reading

S.no

Burette reading[V2]

Volume[V1]

1
2
3

Volume of EDTA
consumed

20ml
20ml
20ml

M1V1=M2V2

[0.01][20]=M2[BR]

M2=?

Step- II: Estimation of total hardness of water:
20ml of sample water(V3) is pipeted into the conical flask. 2 to 3 ml of buffer solution, and a
pinch of EBT indicator is added to get wine red coloursolution.This is titrated against EDTA
until colour changes from wine red to blue(V2).
EDTAHardwater
M2 =

M3=?

V2=BR

V3=20ml

S.no

Volume[V3]

1
2
3

20ml
20ml
20ml

Burettereading[V2]

Volume of EDTA
consumed

M2V2=M3V3
[M2] [BR] = M3 [20ml]
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M3=M2xBR/20=?
Total hardness= M3 X 100X 1000 ppm
Step-III: Estimation of permanent hardness of water:
20ml of sample water(V4) is pipeted into a beaker and bolied for 5 min.This is cooled and taken
into conical flask.To this 2-3 ml of buffer solution and a pinch of EBT indicator is added we get
wine red colour.This is titrted against EDTA to get blue colour.Burette reading(V2) is noted and
repeated until 2 concurent readings.

EDTABoliedwater
M2 =

M4=?

V2=Burette reading
S.no

Volume[V4]

1
2

20ml
20ml

V4=20ml

Burette reading

Volume of
consumed

EDTA

M2V2=M4V4
[M2][BR]=M4[20]
M4= M2 X BR/20 = ?
Permanent hardness = M4 X 100 X 1000 ppm
Temparory hardness = Total hardness – permanent hardness
Result:
Total hardness =-----Permenent hardness= ------Temparory hardness= --------
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VIVA QUESTIONS
1)Define the terms Titrate,Titrant?
Ans:Titrate:The solution which contains the substance to be estimated.
Titrant:The solution of known strength.
2)Define the terms Titration, Indicator?
Ans: Titration: The process of finding out the volume of one solution required to react
completely with a definite volume of the other solution of known concentration
Indicator:The reagent which indicates the end point or equivalence point of titration.
3)What is meant by complexometic titration?
Ans:The titration involving the formation of a stble complex between the metal and complexing
reagent,the metal ion is called central atom and the complexing reagent is called ligand(EDTA).
4)What is buffer solution ? give examples?
Ans:A buffer solution is one which maintains a fairly constant PH even when small amount of
acid or alkali is added to it.
Acidic buffer: CH3COOH + CH3COONa
Basic buffer:NH4OH + NH4Cl
5)Why do we add buffer solution during titration of hardwater against EDTA solution?
Ans:The indicator used in this titration (EBT) shows colour change at a PHvalue of about 10. So,
alkaline buffer(NH4OH +NH4Cl) is used.
6.What is complexing agent used in the estimation of hardness of water?
Ans:EDTA[ethylene Diamine TetraAcetic Acid]
7.Define hardness of water?
Ans:The property of water which restricts the formation of lather with soap is called hardness of
water.
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EXPERIMENT 3
ESTIMATION OF FERROUS AND FERRIC IONS IN A GIVEN MIXTURE BY
DICHROMETRY
AIM: To estimate the amount of ferrous and ferric ions in a given mixture by making use
potassium dichromate.
APPARATUS:Std.flask,conical flask,burette,pipette,beakaer.
CHEMICALS:Mixture of ferrous and ferric solution,dichromate,mercuric chloride,stannous
chloride.
BASIC PRINCIPLE: During this estimation toal iron (Fe2+ + Fe3+) present in the sample is
estimated by reducing the Fe3+ to Fe2+ in presence of SnCl2.Then the same sample is estimated
for the amount of Fe2+ present and difference between the two values given the amount of Ferric
iron.
Total iron (Fe2+ + Fe3+) - Fe2+ = Fe3+
2FeCl3 + SnCl2 -2FeCl2 + SnCl4
SnCl2 + 2HgCl2 - Hg2Cl2 + SnCl4
K2Cr2O7 + 6FeSO4 + 7H2SO4 K2SO4 + Cr2(SO4)3 + 3Fe2(SO4)3 +7H2O
PROCEDURE:
1)Standardisation of total iron: Given mixture of Fe2+ and Fe3+ taken in 100ml standard flask
the solution madewith distilled water to the mark. 20ml of the mixture solution is pipetted into a
conical flask, 100ml concentrated HCL is added and the solution is boiled until the colour of the
solution changes to clear yellow.stannous chloride is added drop by drop to the hot solution till
the yellow colour disappears.The solution is cooled under the tap water and 10ml of mercuric
chloride is added.
Silky white precipitate of mercurous is obtained .(if the colour change to black due to the
formation of finely divided mercury, The solution is discarded and fresh solution iron must be
taken.
5ml of acid mixture and 3-4 drops of diphenylamine indicator is added.
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The solution is titrated against standard potassium dichromate taken in a burette till the green
colour changed to blue violet.
The titration is repeated to get conceurrent values.
2) Standardisation of Ferrious iron: 20 ml of mixture solution is pipetted into a 250ml conical
flask, 5ml of acid mixture and 2 drops of diphenyl amine indicator is added.
This is titrated with K2Cr2O7 taken in a burette till blue violet colour is obtained. Titration is
repeated to get concurrent values.
CALCULATION:
Normality of K2Cr2O7 (N1) = Wt of dichromateX10/49
1)Standardisation of total iron:
S.No

Volume of
mixture
solution

Burette
reading

Volume of
dichromate

1
2
3
Normality of total iron=V1N1=V2N2
V1=Volume of dichromate
N1 =Normality of K2Cr2O7
V2=Volume of solution taken
N2=Normality of total iron
N2= V1N1/ V2
Amount of total iron=N2×55.85/10=………gms/100ml
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2) Standardisation of Ferrious iron:
S.NO

Volume of solution

Burette reading

Volume of dichromate
consumed

1
2
Normality of Ferrous iron(Fe2+ )= V1N1=V3N3
V1=Volume of K2Cr2O7
N1=Normality of K2Cr2O7
V3=Volume of Fe2+ solution
N3= Normality of Fe2+solution
N3= V1N1/ V3=Titre value(yml)× N1/20
Amount of Ferrous iron= N3× 55.85/10=………gms/100ml
Amount of Ferric iron=Amount of total iron-Amount of Fe2+=…………gms/ml

VIVA QUESTIONS
1)Define the terms Titrate,Titrant?
Ans:Titrate:The solution which contains the substance to be estimated.
Titrant:The solution of known strength.
2)Define the terms Titration, Indicator?
Ans: Titration: The process of finding out the volume of one solution required to react
completely with a definite volume of the other solution of known concentration
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Indicator:The reagent which indicates the end point or equivalence point of titration.

EXPERIMENT 4
ESTIMATION OF FERROUS ION BY PERMANGANOMETRY
AIM: To prepare a standard solution of oxalic acid and estimation of ferrous iron by using
potassium permanganate as an intermediate.
APPARATUS: Burette,pipette,conical flask,std.flask,beaker,funnel.
CHEMICALS: Oxalic acid,KMnO4,sulphuric acid,ferrous solution.
BASIC PRINCIPLE:Permanganate is an oxidizing agent and it oxidizes oxalic acid to Co2 and
waterand get reduced to manganese sulphate in presence of Dil. H2SO4 at 70-800c.KmnO4 acts as
a self indicator
2KMnO4 + 3H2SO4 + 5H2C2O4-K2SO4 + 2MnSo4 + 8H2O + 10CO2
Oxalic acid being primary standard is used to estimate the normality of KMnO4 which is
secondary standard. KMnO4 acts as a self indicator and the end point of the titration is pale pink
colour.
The titration must be carried out in hot condition.
When ferrous iron is titrated with KMnO4 which oxidizes ferrous iron to ferric iron and itself is
redused to MnSo4.The end point of the titration is pale pink colour to the solution.hence KMnO4
is a self indicator.
2KMnO4 + 8H2SO4 + 10FeSo4- K2SO4 + 2MnSo4 + 5Fe(So4)3 + 8 H2o
PROCEDURE:
1)PREPARATION OF STANDARD OXALIC ACID SOLUTION:
0.315gms of oxalic acid crystals is taken into a 100 ml standard flask, The sample is dissolved in
small quantity of distilled water and The solution made with distilled water to the mark.
2)Standardisation of KMnO4 solution:
20 ml of the Oxalic solution is pipetted into a conical flask and 20 ml of 2N H2SO4is added. The
solution is heated for 1 min (70-800c) and The hot solution is titrated with KMnO4 untill pale
pink is obtained.
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The titration is repeated to get concurrent values.
3)Estimation of Fe+2ion in given solution: 20 ml of Fe+2 solution is pipetted into a conical flask
and 20 ml of 2N H2SO4 is added.
The solution is titrated with KMnO4 untill pale pink colour obtained.
The titration is repeated to get concurrent values.
Calculation:
Normality of oxalic acid(N1)=Wt.of oxalic acid × 10/63
Step I. Standardization of KMnO4 solution:

S.No

Volume
Oxalic
(V1ml)

of
Acid Burette Readings
Initial

1
2
3

Volume of KMnO4

Final

20ml
20
20

Normality of oxalic acid(N1)=
Volume of oxalic acid(V1)=20ml,Normality of KMnO4(N2)=?
Volume of KMnO4(V2)=

N1V1=N 2V2
N 2-=N1V1/V2
Step II:Estimation of Fe+2:
S.No
1
2
3

Volume of Fe+2 (V3ml)

Burette Readings
Initial

Final

20ml
20
20

Normality of Fe+2 solution:(N3):
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V2N2=V3N3
V2=Volume of KMnO4(titre value y ml)
N2 = Normality of KMnO4
V3 = Volume of Fe+2 solution (20 ml)
N3=V2N2/V3=titre value (y ml)XN2/20
RESULT:
Amount of Fe+2 iron present in the given solution=
N3Xequivalent weight of Fe+2= ….. gms/1000ml.

VIVA QUESTIONS
1. Preparation of acid mixture: Mix up 100ml of phosphoric with 300 ml of concentrated
H2SO4in a reagent bottle and stopper it.
2. Preparation of diphenylamine: Dissolve 1 gm of diphenylamine in 100 ml of
concentrated H2SO4.
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EXPERIMENT 5
ESTIMATION OF COPPER BY IODOMETRY
AIM: To estimate the amount of copper present in the given solution by preparing a standard
solution of potassium dichromate and using sodium thiosulphate(hypo) solution.
APPARATUS:Conical flask,pipette,burette,beaker
CHEMICALS:copper sulphate,ki solution,glacial acetic acid,dichromate.starch.
BASIC PRINCIPLE: Any cupric salt in neutral medium when treated with potassium iodide
form a white precipitate of cuprous iodide and iodine is set free quantitatively.The liberated
iodine is titrated against sodium thiosulphate using starch as an indicator.
2CuSO4.5H2O+4KI---2CuI2+2K2SO4+5H2O
2CuI2--Cu2I2+I2↑
2Na2S2O3+I2--Na2S4O6+2NaI
From the above equation it is clear that 2Cu+2 = I2 = 2S2O32-=2eThe equivalent weight of copper=63.5
The titration fails in presence of any mineral acid present in the copper solution.before
commencing the titration the acid present in the copper solution must be neutralized with
ammonia followed by the addition of CH3COOH.
PROCEDURE:
STEP I: Standardisation of hypo: The burette is rinsed well with hypo solution and The
burette filled upto zero mark. 20 ml of KI,5 ml of conc.HCL,and 1 spatula of NaHCO 3 solid is
transfered into 250 ml iodination flask.
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The flask is shaked well and 20 ml of K2Cr2O7 is pipetted into the solution,Keep it in dark place
for 5min,The reddish brown color solution is titrated with hypo untill greenish yellow colour is
observed and 2 drops of starch indicator is added,the colour of the solution changed to blue.
The titration is continued with hypo till green colour end point is obtained.The titration is
repeated to get concurrent values.Let the titre value of the experiment be x ml.

STEP-I:Standardisation of hypo:
S.No
1
2
3

Volume of K2Cr2O7
Burette Readings
(V1ml)
Initial
Final
20ml
20
20

Volume of hypo
consumed

Normality of K2Cr2O7 (N1)=Wt.of K2Cr2O7X10/49
Normality of sodium thiosulphate(hypo)(N2):V1N1=V2N2
V1=Volume of potassium dichromate
N1=Normality of potassium dichromate
V2=Volume of hypo(titre value xml)
N2=20XN1/titre value
STEPII:Estimation of copper in given solution:20 ml of copper solution is pipetted into a 250
ml iodination flask.
20 ml of KI solution is added to the flask The solution is developed reddish brown colour, Due
to the liberation of iodide,The flask is kept in dark place for 5 minutes.
The solution is titrated with hypo till pale yellow colour developed in the solution. Now 2 drops
of starch indicator is added and The titration is continued with hypo till the blue colour of the
solution changes to white.The titration is repeated to get concurrent values.Let the titre value of
the experimente yml.
STEP-II:Estimation of copper:
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S.No

Volume of
consumed

Volume of copper
Burette Readings
(V1ml)solution
Initial

1
2
3

Engineering Chemistry Lab

hypo

Final

20ml
20
20

Normality of copper solution(N3):V2N2=V3N3
V2=Volume of hypo(titre value yml)
N2=Normality of hypo
V3=Volume of copper solution(20 ml)
N3=Titre value (y ml)XN2/20
Amount of copper present in the given solution=
N3Xequivalent weight/10……….gm/100ml

VIVA-VOICE
1)Preparation of standard K2Cr2O7 solution:
Weigh accurately 0.245 gm of K2Cr2O7 solid into a 100 ml standard flask,dissolve in small
amount of distilled water and shake the flask well for uniform concentration.
2)Preparation of hypo solution:
Dissolve 12.4 gms of hypo into 1000 ml of distilled water,shake the the flask well for uniform
concentration.
3)Preparation of KI solution: Dissolve 20 gms of KI in 100 ml of water and stir the solution
well.
4)Preparation of dil.CH3COOH(2N): Dissolve 11.6 ml of glacial acetic acid in 100 ml of
distilled water.
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5)Starch indicator:Dissolve 1 gm of starch powder in small amount of water and add the
solution to boiling water.Stir the contents well to get colloidal solution of starch.

EXPERIMENT 6
Estimation of MnO2 from Pyrolusite
AIM: To estimate the amount of MnO2 present in the given sample of Pyrolusite.
APPARATUS: Burette, Pippete, Conical flask, Glass rod, funnel, Burner, Tripod stand, Wire
guage, Digital balance.
CHEMICALS REQUIRED: Pyrolusite, Sodium oxalate, Dil.H2SO4, KMNO4.
THEORY Or PRINCIPLE:




Manganese dioxide occurs in nature as Pyrolusite.
Pyrolusite is not only used as a source of manganese but also as an oxidizing agent in
many industrial processes.
The ore is graded on basis of its available oxygen content.The MnO2 present in Pyrolusite
sample is reduced by known excess of sodium oxalate in acidic medium. The unreacted
sodium oxalate is titrated against standard solution of KMnO4.
MnO2+H2SO4+H2C2O4
2CO2+MnSO4+2H2O
1mL of KMnO4=1mL of Na2C2O4=0.04346 gm of MnO2

Back titration is also titration. It is called back titration because it is notcarried out with the
solution whose concentration is required to be known (analyte) as in the case of normal or
forward titration, but with the excess volume of reactant which has been left over after
completing reaction with the analyte. Its value as an oxidizing agent, and for the production of
available oxygen, depends upon the percentage of MnO_{2} in the sample. This percentage is
determined by an indirect method, in which the manganese dioxide is reduced and dissolved by
an excess of ferrous sulphate or oxalic acid in the presence of sulphuric acid, and the unused
excess determined by titration with standard permanganate solution.
PROCEDURE:
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Step – I :Standardization of KMnO4:




20mL of 0.1Nsodium oxalate solution(V1)is pippeted
into a clean conical flask. To this 5ml of 4N H2SO4 is added.
This solution is heated to 600c-700c and titrated
against KMnO4(V2) until faint pink colour is observed.
This is repeated until we get two concurrent readings.

S.NO

1

Volume of
sodium
oxlate
20ml

2

20ml

3

20ml

Burette reading
initial final

Vol.of
KMno4consumed

N1V1 = N2 V2
N1 = Normality of di sodium oxalate =0.1n
V1 = Volume of di sodium oxalate = 20ml
N2 = Normality of KMnO4 =?
V2 = Volume of KMnO4 consumed =

N2 = ----------- =
V2
Step – II :Estimation of MnO2 in pyrolusite sample:





0.1gm of finely powdered dry Pyrolusite is taken in a
clean conical flask to which 20mL of standard sodium oxalate was added.
To this 5 ml of H2SO4 is added. The content in the
flask is boiled gently until no black particles are visible.
This is allowed to cool about 600c-700c and the excess
of oxalic acid is titrated against the KMnO4.
This process is repeated until we get two concurrent
readings.
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Calculations:
Weight of pyrolusite taken = 0.1gms
Volume of sodium oxlate taken=20ml

S.no

Volume of Na2C2O4

1

20ml

Burette Reading
Initial
Final
0

2

20ml

0

(x – y) X Normality of KMnO4 X 0.04346 X 100
Percentage of MnO2 = Weight of pylolusite taken
x = burette reading in step –1 y = burette reading in step-2

RESULT:
% of MnO2 in pyrolusite =………………

VIVA QUESTIONS
1.What is pyrolusite?
Ans:It is an ore of Manganese.
2.What is the principal and chemical reaction involved in the estimation of manganese
in pyrolusite.
Ans:The percentage of MnO2 is determined by treatment with excess of an acidified
solution of reducing agent such as ferrous sulphate,sodium oxalate or sodium arsenite.
MnO2 + H2SO4 + H2C2O4---2CO2 + 2H20 + MnSO4
3.How do you grade manganese dioxide?
Ans:The ore is graded on the basis of it’s oxygen continent rather than on its percentage of
manganese,since in many cases pyrolusite contains less available oxygen that corresponding
to the formula MnO2.
4.Oxalate solution should not be stored for more than five days?Why?
Ans:Oxalate solution attack glass and should not be stored for many days.
5.What is the equivalent weight of sodium oxalate[Na2C2O4]?
Ans: 67
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EXPERIMENT 7
DETERMINATION OF PERCENTAGE OF AVAILBLE CHLORINE IN BLEACHING
POWDER(CaOCl2)
AIM:To estimate the percentage of available chlorine in bleaching powder.
APPARATUS: Conical flask,pipette,burette,beaker
CHEMICALS:dichromate,hypo,bleaching powder,kI,starch indicator.
BASIC PRINCIPLE:The main constituent of bleaching powder apart from free slaked line is a
mixture of calcium hypochloride(CaOCl2) and the basic chloride CaCl2.Ca(OH)2.H2O.
The amount of chlorine liberated by the action of dilute acids on bleaching powder is called
available chlorine in bleaching powder.
OCl-+Cl-+2H+--Cl2+H2O(available chlorine)
The available chlorine is measured by iodometrc titration and expressed as percentage by weight
of the bleaching powder.The bleaching powder solution is treated with KI followed by the
acidification with acetic acid which liberates I2.
OCl-+2I-+2H+--Cl-+I2+H2O
The liberated iodine is treated with hypo(Na2S2O3) solution which must be standardized with
standard K2Cr2O7.Starch is used as an indicator near the end point.The discharge of the blue
colour of the starch is the end point of titration.
I2+2Na2S2O3---2NaI+Na2S4O6(sodium tetrathionate)
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PROCEDURE:
Preparation of standard K2Cr2O7 solution: 0.49 gms of K2Cr2O7is taken into a clean 100 ml
standard flask and The K2Cr2O7is dissolved with distilled water and made with distilled water
upto the mark.
The flask is shaked well for uniform concentration.
Normality of K2Cr2O7(N1)=wt.of K2Cr2O7X10/49

STEP I:STANDARDISTION OF HYPO SOLUTION:
The burette is rinsed well with hypo solution and The burette filled upto zero mark. 20 ml of
KI,5 ml of conc.HCL,and 1 spatula of NaHCO3 solid is transfered into 250 ml iodination flask.
The flask is shaked well and 20 ml of K2Cr2O7 is pipetted into the solution,Keep it in dark place
for 5min,The reddish brown color solution is titrated with hypo untill greenish yellow colour is
observed and 2 drops of starch indicator is added,the colour of the solution changed to blue.
The titration is continued with hypo till green colour end point is obtained.The titration is
repeated to get concurrent values.Let the titre value of the experiment be x ml.
STEP I:Standardisation of hypo solution:
Normality of Na2S2O3 solution(N2):V1N1=V2N2
Where,V1=Volume of K2Cr2O7,N1=Normality of K2Cr2O7
V2=Volume of hypo(xml).N2= V1 N1/ V2

S.No

Volume K2Cr2O7
of (V1ml) solution

Initial
1
2
3

Volume of
hypo
consumed

Burette Readings
Final

20ml
20
20
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STEP II:STANDARDISATION OF BLEACHING POWDER:
25ml of bleaching powdered solution is pipetted with the help of a rubber bulb and transfered
into iodine flask,10 ml of KI solution and 5 ml glacial acetic acid is added to the flsask.
Stopper the flask and keep it in dark for 5 minutes.The dark brown coloured solution is titrated
with hypo till pale yellow colour is observed in the solution, 1-2drops of starch is added, The
solution turned to blue.The titration is continued with hypo till the blue colour of the solution
disappears.The titration is repeated to get concurrent values.Let the titre value of the sample be y
ml.

STEP II:ESTIMATION OF Cl (CHLORINE) IN BLEACHING POWDER:
Normality of bleaching powder(N3): V2N2=V3N3
V2=Volume of hypo(titre value y ml)
N2=Normality of hypo
V3=Volume of bleaching powder solution(20ml)

S.No

1
2
3

Volume K2Cr2O7
of
(V1ml) Burette Readings
solution
Initial
Final
20ml
20
20

Volume of
hypo
consumed

N3=titre value(y ml)XN2/25
Amount of available chlorine in bleaching powder=
N3Xequivalent weight of chlorine
N3X35.5……..gms/ml
Percentage of available chlorine= ………X 100/wt.of the bleaching powder taken(1gm)
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VIVA-VOICE
1)Preparation of hypo solution: Weigh out 24.8 gms of Na2S2O3 into a 100 ml beaker and
dissolve in small amount of water.add 1000ml of distilled water and shake well for uniform
concentration.
3)Preparation of bleaching powder solution: A turbid solution of bleaching powders can be
prepared by weighing out 2 gms of bleaching powder into a small beaker,add little water to make
a paste and transfer into a 100 ml standard flask.
Wash the beaker twice with distilled water and add washings to the 100 ml standard flask.make
up the solution with distilled water and shake the flask well for uniform concentration.
4)KI SOLUTION: Dissolve 100 gms of KI in 100 ml of distilled water.
5)STARCH INDICATOR:Dissolve 1 gm starch in a small amount of cold water and add this
starch solution to 100 ml of boiling water and shake the solution well.
Preparation of standard K2Cr2O7 solution: 0.49 gms of K2Cr2O7is taken into a clean 100 ml
standard flask and The K2Cr2O7is dissolved with distilled water and made with distilled water
upto the mark.
The flask is shaked well for uniform concentration.
CAUTION
The solution of bleaching powder should not be sucked into the pipette with mouth,as chlorine
vapours are harmful.
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EXPERIMENT 8
DETERMINATION OF SALT CONCENTRATION BY ION-EXCHANGE RESIN
AIM:To dertermine the Na2SO4 salt concentration by ion-exchange resin.
PRINCIPLE: Manysubstances both neutral and artificial have ion-exchanging properties.All ion
exchangers have common properties.
a)They are almost insoluble in water and organic solvents.
b)They contain active or counter ions that will exchange reversibly with other ions in the
surrounding solution without any appreciable physical change in the material.
c)The ion exchanger is of complex nature,infact polymeric that carries an electric charge that is
exactly neutralized by the changes on the counter ion.If the active ions are cations,it is called
cation exchanger.
For eg.Widely used cation exchanging resin is obtained by the copolymerization of styrene and
divinyl benzene followed by sulphonation to give cation exchanging resin with following
formula.The general representation is RH+.The exchange of cations by the resin takes place
as,RH+ + C+----RC+ + H+
Where C+=cation,
The anion exchanger is a polymer that contain amine or quaternary ammonium or OH- groups in
the integral parts of polymer lattice which is generally represented by R’-OH- and exchange take
place as follows.
R’-OH-+A-- R’ A-+ OH-
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PROCEDURE:
0.5gms air dried resin taken into a column with the help of small camel hair brush,through a
funnel into the column.
distilled water is covered the resin,dislodge any air bubbles that strick to resin by applying
intermittent pressure to the rubber tubing.
Adjust the level of outer tube so,that the liquid in the column will drain 1 cm above resin beads.
Take a 250ml separatory funnel with 100ml of the given NaNO3 salt solution andrun this
solution at a rate of 2ml per min.
Collect the effluent in a conical flask,When all the solution has passed through the column titrate
the effluent with standard 0.1Nsodium hydroxide using phenolphalein as indicator.
Pink colour is the end point of the solution.
R-H+ + NaNO3--R-Na+ + HNO3
HNO3 + NaOH-- NaNO3 + H2O
1 gm of anion-exchange is taken in a column and 100ml of the given sodium nitrate solution is
takeninto a separatory funnel and sodium nitrate solution is added slowly at the rate of 2ml per
min.Collect the effluent and Titrated with 0.1Nsilver nitrate solution using potassium
dichromate as indicator.
CALCULATION: V1N1=V2N2
Normality of Na+(N2)
Volume of Na+(V2)
Normality of std.NaOH(N1)
Volume of std.NaOH(V1)

N2=V1N1/V2

Amount of Na+=N2X23………..gms/100ml
Normality of No3-(N3)= V1N1=V3N3
V1=Volume of NO3(effluent)=
N1=Normality of NO3(effluent =
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Amount of NO3- in the 100ml of solution=N3X62………….gms
VIVA QUESTIONS
1.How do you grade manganese dioxide?
Ans:The ore is graded on the basis of it’s oxygen continent rather than on its percentage of
manganese,since in many cases pyrolusite contains less available oxygen that corresponding to
the formula MnO2.
2.Oxalate solution should not be stored for more than five days?Why?
Ans:Oxalate solution attack glass and should not be stored for many days.
3.What is the equivalent weight of sodium oxalate[Na2C2O4]?
Ans: 67

INSTRUMENTAL
METHODS OF ANALYSIS
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EXPERIMENT 9
ESTIMATION OF HCL BY CONDUCTOMETRY
Aim:- To estimate the Strength of given HCl solution.
APPARATUS: - Conductivity meter, conductivity cells, Beakers, Pipette, Burette. Glass rod.
CHEMICALS:- Oxalic acid Solution (0.1N), NaOH Solution, HCl, Phenolphthalein Indicator.
PRINCIPLE: - The electrical conductance of electrolytic solution is propotionalto ionic
concentration or number of ions present in solution and it’s mobility.
The determination of equivalence point of a titration conductometrically is based upon
measurement of conductance during the titration which varies in different manner before and
after equivalence point.
HCl+ NaOHNaCl+ H2O
When HCl is taken in a beaker the initial conductivity is high because strong acid completely
disassociate into H+ ion and the ionic conductivity is 350.
When NaOH is added as titrant the OH- ions and H+ ion reacts to produce H2O and the no. of H+
ion decreases. Hence conductivity gradually decreases after every addition.
At the end point when all H+ ions are reacted with NaOH and it causes increase in number of
OH- ions when further NaOH is added and conductivity start to increase.
The graph is plotted conductivity Vs volume of NaOH which consists of two straight lines which
intersect at neutralization point.
PROCEDURE: -
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Step-1 :Standardization of NaOH:
1. A clean burette and pipette is taken and Burette is filled with NaOHsolution,without any air
bubbles and parallax error.
2. 20ml of standard oxalic acid is pipetted into a clean conical flask to which two to threedrops
ofphenolphetheline indicator isadded.This is titrated against NaOH.
3. The end point is from colourlessto pink. Burette reading is noted down and this is repeated
until we get two concurrent readings.

Step-2: Conductometric Titrations:
1.The burette was filled with 0.5N NaOH without any air bubble and parala error.
2. 40ml of given HCl solution is pipetted into 100ml beaker.
3.TheConductivity cell was washed with distilled water and placed in HCl so that the electrode
of acell is immersed in Hcl.
4.At a time 0.5ml of NaOH from the burette is added into HCl.The solution is mixed well and
cnductance is noted.
5. At least 20 readings are noted down and are plotted in graph.
6. The point of interaction of two straight lines in the graph is end point or neutralization point.

Calculation:-
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I. Standardization of Sodium Hydroxide Solution
Volume of Oxalic Acid
Burette Readings
(V1ml)
Initial
20
20
20

S.No
1
2
3

Final

We know that V1N1  V2 N 2
V1 is Volume of Oxalic Acid = 20ml
N1 is Normality of Oxalic Acid= 0.5N
V2 is Volume of Sodium Hydroxide= ______

ml

N2 is Normality of Sodium Hydroxide = ?
N2 

V1 N1
V2

 Normality NaOH = -------N

II. Determination of Strength of Hcl:VOLUME OF NaoH
S.NO
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18

CONDUCTANCE

0ml
1ml
2ml
3ml
4ml
5ml
6ml
7ml
8ml
9ml
10ml
11ml
12ml
13ml
14ml
15ml
16ml
17ml
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18ml
19ml
20ml

Volume of NaOH Solution from the graph V2 =

___ ml

Normality of NaOH Solution N2= ___ N
Volume of Hydrochloric acid solution V3= 40ml
Normality of given HClin N3= ---?

V2 N2 = V3 N3

N3 

V 2N 2
V3

Strength of HCl Solution = Normality of HCl Solution×Eq.Wt of HCl
= N3 × 36.5 =n ________ g/Lit
RESULT:The strength of given HCl solution is……………N
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VIVA-VOCE
1.What is conductance and it”s units?
Ans:Thereciprocal of resistance.Units are Ω-1 or siemen.C=1/R.
2.State the principal on which the conductometer is based?
Ans:It is based up on the principal of Wheatstone Bridge.According to this principle:
Resistance(R)/Resistance(S)=LengthAD/LengthDC or Resistance S = LengthDC/LengthADx
Resistance(R)
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The unknown resistance S can be calculated.Its Reciprocal gives us the conductance.
4.What are the difficulties in the measurement of conductance by using D.C.
Ans:When D.C is passed through a solution, the following difficulties arise: the electrodes are
polarized, i,e., the products of electrolysis accumulate on them.Due to electrolysis of solute, the
concentration of the solution changes during the passage of D.C.
5.What is a conductivity cell ?
Ans: The vessel in which the measurement of conductivity of the solution is to be made is known
as conductivity cell.Theyare of various shapes and depending upon the nature of solution taken.
6.What are the advantages of conductometric titration?
Ans:1.These titration can be used for coloured solution where ordinary indicators fail to give the
end point.
2.These can be used for the titration of every dilute solution of the order of 10-4m.
3.No extra care is needed near the end point as it is simply the intersection of two lines.
4.These can be used for the titration of mixtures of weak and strong acids.

EXPERIMENT 10
ESTIMATION OF FERROUS ION BY POTENTIOMETRY
AIM:To estimate the amount of ferrous iron present in the given sample by potentiometry.
APPARATUS:Beaker,burette,stirrer/glass rod ,electrodes,potentiometer.
CHEMICALS:Ferrous solution, dichromate, sulphuric acid ,water.
BASIC PRINCIPLE: The ferrous ion concentration in the given solution can be estimated by
titration with std.K2Cr2O7 by potentiometry.

KMIT

PAGE NO:43

Department of Information Technology

Engineering Chemistry Lab

Where the combination of the saturated calomel electrode as reference electrode and platinum
electrode as indicator electrode is set up.
The potential of the indicator electrode is a function of concentration (ph)of the solution.
The refernce electrode has constant potential.
FeSO4+K2Cr2O7+7H2SO4----K2SO4 +Cr2(SO4)3 +3Fe2(SO4)3 +7H2O
PROCEDURE:0.1N potassium dichromate is filled in the burette.
25ml of ferrous solution , 25ml of 5N H2SO4 and 50 ml of water is taken/pipetted into the 250ml
beaker.
Both the electrodes are dipped in it, note the initial emf of the cell. 0.5ml of solution is added
from the burette into the beaker for each addition,stir well and note the emf of the cell after each
addition.
The end point is determined from the potential volume curve.

S.No

Volume of Emf
∆E
dichromate values

∆V

∆E/∆V

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18

0ml
0.5ml
1ml
1.5ml
2ml
2.5ml
3ml
3.5ml
4ml
4.5ml
5ml
5.5ml
6ml
6.5ml
7ml
7.5ml
8ml
8.5ml
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23
24
25
26
27
28
29
30
31
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9ml
9.5ml
10ml
10.5ml
11ml
11.5ml
12ml
12.5ml
13ml
13.5ml
14ml
14.5ml
15ml

V1=Volume of dichromatefrom the curve=……ml
N1=Normalityof dichromate=0.1N
V2=Volume of FeSO4=25ml
N2=Normality of FeSO4=…….
V1N1=V2N2
Normality of FeSO4=V1N1/V2
RESULT:Amount of ferrous iron present in given solution=N2X55.85=………..gm/ml
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VIVA QUESTIONS
1.what do you mean by potentiometry?
2.what are the physical properties of HCL?
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EXPERIMENT 11
DETERMINATION OF IRON IN CEMENT BY COLORIMETRIC METHOD
AIM: To estimate the amount of ferrous iron present in the given sample of cement by
colorimetry by using ammonium thiocyanate as the reagent.
APPARATUS:Beaker,measuring pipettes,test tube,test tube stand.
CHEMICALS:Ammonium thiocyanate,sample solution,conc.HCL,concHNO3
BASIC PRINCIPLE:
Colorimetricmethod depends on the measurement of quantity of light absorbed by a colored
solution.
According to Beer’s lamberts law the decrease in intensity of incident light is proportional to the
thickness of absorbing agent and concentration of solution.
This is represented by
LogI0/I=A=ecl
I0-intensity of incident light
I-intensity of transmitted light
A-absorbance
l-thickness of medium
c-concentration in mol/lit
e-molar absorption coefficient.
Ammonium thiocyanate yields a blood red colour with ferrous iron and the colour produced is
stable in nitric acid medium.
It’s optical density is measured in a photo colorimeter and the concentration of ferric iron is
found from a standard calibration curve.
Source of light-filter or monochromator-cuvette-photo detectoramplifier-Recording
unit.
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PROCEDURE:prepare the test tubes in the following way….
Sample NH4CNS Water Conc.of fe+2 OD
solution
in test tube
1
1ml
1ml
8ml
2
2ml
1ml
7ml
3
3ml
1ml
6ml
4
4ml
1ml
5ml
5
5ml
1ml
4ml
6
6ml
1ml
3ml
7
7ml
1ml
2ml
A drop of Conc.HNO3 is added in each test tube and the test tube is shaked well for
uniform concentration.like that all alignouts prepared.
S.NO

Optical density is measured with all test tubes,plot a graph with optical density on y axis and
conc.on x axis,Calculate the conc. of unknown sample from the graph.
CALCULATION:
N1V1=N2V2
N1=Normality of stock solution
V1=Volume of stock solution taken in each test tube
N2=Normality of stock solution after made with dis.water
V2=Volume of total solution in test tube(10ml)
RESULT:Unknow sample conc……….n
Amount of ferrous iron present in given sample solution N X 55.85.........mgs
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VIVA QUESTIONS
1.what is colorimetric?
2.how to find the colorimetric value of iron in cement?
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EXPERIMENT 12
DETERMINATION OF VISCOSITYOF AN OIL BY REDWOOD/OSTWALD’S
VISCOCOMETER
AIM: To determine theviscosity of given liquid sample usingoswald’s viscometer.
APPARATUS: Stopwatch, pipette, viscometer, beaker.
CHEMICALS :Ethanol and water.
THEORY:
1.Viscocity is characterstic property of liquids.
2. When a liquid flows it has an internal resisance to flow and internal friction which is called
viscocity
3. Liquids whose molecules have strong inter molecular forces of attraction have greater
viscosity than those liquids which have weaker internal forces.
4. In the lab viscometer is commonly used for comparing viscocities of liquid is
Ostwald”sviscometer.
5. In it’s operation different liquids are taken in exactly the same volume.
6. This is essential so that height of liquid coloums the pressure heads are equal and then the
pressure head will be directly propotional to the densities of respective liquid.
The driving pressure “P” at all stages of the flow of the liquid is given by hdg where “g” is
acceleration due to gravity.
𝜂1 𝒉𝐝𝟏𝐭𝟏
=
𝜂2 𝐡𝐝𝟐𝐭𝟐
𝜂1 𝑑1 𝑡1
=
×
𝜂2 𝑑2 𝑡2

Where:𝜂1 =viscosity of water=8.9millipoise
d1=density of water=1gm/cc
T1=time of water
𝜂2 =viscosity of ethanol
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d2 = density of liquid( 0.78)gm/cc
t2 = time for liquid

PROCEDURE:
The viscometer is cleaned with chromic acid and then with distilled water.
10ml of water is introduced through the smaller limb of viscometer.
The water is sucked into the viscometer other bulb above the mark A1 to the other end.
The water is allowed to flow through the capillary and the time is noted to flow from higher
mark A to mark B.
This is repeated twice and average is noted similarly this is repeated with the sample liquid.
S.no

Liquid taken

1
2

Water
Ethanol

Time
t1

taken Average
t2

𝜂1 𝑑1 𝑡1
=
×
𝜂2 𝑑2 𝑡2
Result: Theviscosity of given liquid is ………………….millipoise.

VIVA QUESTIONS
1.What is viscosity?
A. Viscosity is a property arising from friction between neighboring particles in a fluid that are
moving at different velocities.
2. What is viscosity-coefficient of a liquid?
A. The ratio of the shearing stress to the velocity gradient is a measure of the viscosity of the
fluid and is called the coefficient of viscosity η, or η = Fx / Av. (or)
The viscosity co-efficientof a liquid is defined as the tangential force per unit area required to
maintain a unit velocity gradient 52etween any two successive layers of a liquid situated unit
distance apart.

KMIT

PAGE NO:52

Department of Information Technology

Engineering Chemistry Lab

3.What is density of a liquid?
A. Density of a liquid with a constant volume, varies according to the weight. The higher the
weight, the higher the density.
4. What is specific gravity?
A. Specific gravity is the ratio of the density of a substance to the density (mass of the same unit
volume) of a reference substance.
5. How are specific gravity and density related?
A. Specific gravity is a comparison of liquids and their densities. The term density refers to all
phases of matter while specific gravity refers to liquids. Most liquids are compared to water
which has a specific gravity/density of 1 g/Ml. If a liquid is compared to water the specific
gravity = density. If a liquid is compared to something other than water this does not apply.
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EXPERIMENT 13
ESTIMATION OF MANGANESE IN KMnO4 BY COLORIMETRIC MEETHOD
AIM:To estimate the amount of manganese present in the given sample by colorimetry.
APPARATUS:Beaker,measuring pipettes,test tube,test tube stand.
CHEMICALS:KMnO4 solution,distilled water.
PRINCIPLE: Colorimetricvmethod depends on the measurement of quantity of light absorbed
by a colored solution.
According to Beer’s lamberts law the decrease in intensity of incident light is proportional to the
thickness of absorbing agent and concentration of solution.
This is represented by
LogI0/I=A=ecl
I0-intensity of incident light
I-intensity of transmitted light
A-absorbance
l-thickness of medium
c-concentration in mol/lit
e-molar absorption coefficient.
The given permanent solution is diluted and it”s optical density is measured in a colorimeter,A
set of standard solution of KMnO4 of known concentration were prepared and the intensity of the
colour is measured.The concentration of the test sample is calculated from calibration curve,with
optical density on y axis and amount of KMnO4 on x axis.

PROCEDURE: 1ml of 0.05N KMNo4 is pipetted into the test tube and 9ml of distilled water
(through pipette) is added, All 6 test tubes prepared in the following order.
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Volume Volume Conc.of
Optical
of
of
KMnO4in density
KMnO4 distilled test tube
water

1
1ml
9
2
2ml
8
3
3ml
7
4
4ml
6
5
5ml
5
6
6ml
4ml
After prepared above solutions,The optical density is measured of these samples and A graph is
ploted with optical density on y axis and amount of KMnO4 on x axis.
RESULT:Calculate the unknown sample conc. from the graph N=……..
Amount of manganese present in the given solution N X 54.93/158…….mgs.
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VIVA QUESTIONS
1. What are the physical properties of KMNO4?
2. What do you mean by colorimetric method?
3. How to estimate the amount of magneese by colorimetric method?

KMIT

PAGE NO:56

Department of Information Technology

Engineering Chemistry Lab

EXPERIMENT 14
ESTIMATION OF HCl AND ACETIC ACID IN A GIVEN MIXTURE BY
CONDUCTOMETRY
AIM: To determine the end point of the titration of a mixture of acids with a strong base by
conductometric method and estimation of the mixture of strong and weak acids.
APPARATUS:Beaker, conical flask, pipette, conductometer, conductivity cell.
CHEMICALS: Hcl,acetic acid,NaOH,oxalic acid.
PRINCIPLE:When a mixture of acid containing a strong acid and weak acid is titrated with a
strong base,the neutralization takes place in the following way,First strong acid reacts with the
strong base and then weak acid reacts with strong base.
HCl + NaOH---Nacl + H2O
CH3COOH+NaOH---CH3COONa+H2O
The conductance of the mixture falls on the addition of NaOH due to neutralization of highly
mobile H+ ions with the base,till all the strong acid is neutralized.Then the conductivity raises
due to the neutralization of the weak acid to the salt,which is a strong electrolyte.Finally the
conductivity rises rapidly as the alkali is introduced in excess after the neutralization of the weak
acid
STEP I : STANDARDISATION OF NAOH:
20ml of oxalic acid is pipetted into a conical flask and 2 or 3 drops of phenolphthalein indicator
is added.
The colourless solution is titrated with NAOH solution taken in a burette till pale pink colour
obtained,The titration is repeted to get concurette values.
STEP II: CONDUCTOMETRY TITRATION OF THE MIXTURE OF ACIDS:
20ml of HCL solution and30ml CH3COOH solution is pipetted into a beaker,The conductivity
cell is dipped into the beaker,The cell is connected to the conductometer.noted the intial
conductance.
1ml of NaOH solution is addedto the beaker from the burette and stir well.
Note the conductivity of the resulting solution after each addition,

KMIT

PAGE NO:57

Department of Information Technology

Engineering Chemistry Lab

STANDARDISATION OF NAOH:
S.NO

VOLUME
OF
OXALIC
ACID

BURETTE
READING

VOLUME
OF NaOH
CONSUMED

1
2
3

N1V1=N2V2
N1=Normality of oxalic acid
V1=Volume of oxalic acid
N2=Normality of NAOH
V2=Volume of NAOH(BR)
N2= N1 V1/ V2
CONDUCTIVITY CELL IN MIXTURE OF ACIDS:
S.NO
1
2
3
4
5
6
7
8
9
10
11
12
13

VOLUME
OF NAOH
0ml
0.5ml
1ml
1.5ml
2ml
2.5ml
3ml
3.5ml
4ml
4.5ml
5ml
5.5ml
6ml

KMIT

CONDUCTAN
CE

PAGE NO:58

Department of Information Technology

14

Engineering Chemistry Lab

6.5ml

15
7ml
16
7.5ml
17
8ml
18
8.5ml
19
9ml
20
9.5ml
21
10ml
22
10.5ml
23
11ml
24
11.5ml
25
12ml
26
12.5ml
27
13ml
28
13.5ml
29
14ml
30
14.5ml
31
15ml
N2V2=N3V3
V2=Volume of NaOH(from the graph)
N2=Normality of NaOH
V3=Volume of strong acid
N3=Normality of strong acid
N3= N2 V2/ V3
Amount of strong acid = N3X36.5
Normality of weak acid(N4):
N2V2=N4V4
N2=Normality of NaOH
V2=Volume of NaOH
N4=Normality of weak acid
V4=Volume of weak acid
N4= N2 V2/ V4
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Amount of weak acid N4X60….gms/litre
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VIVA QUESTIONS
1. What is conductometry?
2. How to find the conductometric value for HCL?
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EXPERIMENT 15
ESTIMATION OF HCL BY POTENTIOMETER
AIM:- To determine the concentration of a strong acid by a Potentiometric titration when a
strong base of known concentration is given.
APPARATUS: Potentiometer, Pt electrode, Calomel electrode, Beaker, Stirrer/glass rod,
Pippete, Burette.
CHEMICALS: 0.1N HCl, Quininhydrone, 0.5N NaoH, Phenolpthaline indicator.
PRINCIPLE:Quinhydrone (Q) is an equi-molar mixture of quinine C6H4O2 and Hydroquinone
C6H4(OH)2. In acidic medium the following redox equilibrium is established.
Q +2H+ + 2e- ↔ QH2
A pinch of quinhydrone added to an acid solution and a Pt wire or foil dipped in it constitutes a
half cell such electrodes are called indicator electrodes. This is coupled with a reference
electrode through a salt bridge making it an electrochemical cell.
Ex:

(-)saturated calomel electrode / salt bridge / Qunihydrone + Acid solution / Pt +

(or)

(-) Pt, Hg / Hg2Cl2 (s) / KCl (saturated) // H+ , QH2, Q/Pt (+)

During the titration, against and alkali, H+ ion concentration in the half cell containing
QH2 will decrease correspondingly the Ecell decreases. The emf will change slowly in the
beginning however at the end point relatively higher potential difference will be obtained and
then again it will change slowly. After the end point 5 or 6ml more of the base is added, quickly
and EMF is recorded. Repetition of titration is done by adding 0.2ml of NaOH at a time near the
end point. A graph is plotted between EMF and volume of base added. The point of inflection
where the graph changes its direction is the end point. A differential plot of (ΔE/ΔV) against V
of base gives a curve whose peak indicates equivalent point.
PROCEDURE:
1.

Standardisation of NaoH:
 20ml Oxalic acid is Pippeted out into a conical flask, and Pthenolpheline indicator is
added .
 This solution is titrated against NaoH till the colour changes from colourless to pink.and
Burette reading is noted down.
 The titration is repeated to get two concurrent readings
.
S.NO VOLUME
BURETTE
VOLUME OF
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OF
READING
NaOH
OXALIC
CONSUMED
ACID
1
20ml
2
20ml
3
20ml
Potentiometric Titration of strong acid vs strong base:

40mL of HCl solution is pipeted into a clean 100mL beaker,a pinch of
quininhydrone is added and Stirred well to make a saturated solution.

Then the platinum and calomel electrode are dipped in HCl solution. And these are
connected to the potentiometer and the EMF is noted.

The burette is filled with NaoH. 1ml of NaoHwas added to HCl solution and it is
mixed well for equilibrium to established.

The EMF is noted once again. The variation of EMF for successive additions of
0.5mL of NaoH each time will be about 10-20mV.

As tHE EMF approaches the fall in EMF would INcrease from 10-20mV to 4050mV. At this stage NaoH is added in baTChes of 0.2ML and EMF is noted.

After each addition the end Point, the EMF falls suddenly by about 100-150mV.
The titration is done with 0.5mL of NaoH and 5 to 6 EMF values are taken.

Now THe variation in the EMF gets smaller and 4 to 5 EMF readings are noted.
After the end point by adding batches of 1mL of NaoH each time.

The results are tabulated.

2.

GRAPHS:




S.No

Two graphs of EMF vs Volume of NaoH added and a second graph of ∆E/∆V vs
Volume of NaoH are plotted.
The neutralization potentials are noted from both the graphs.
The concentration of given HCl using standard NaoH. (Conc. Of NaoH- 0.5N) is
calculated.

Volume of Emf
dichromate values

∆E

∆V

∆E/∆V

1
2
3
4
5
6
7

0ml
0.5ml
1ml
1.5ml
2ml
2.5ml
3ml
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14
15
16
17
18
19
20
21
22
23
24
25
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3.5ml
4ml
4.5ml
5ml
5.5ml
6ml
6.5ml
7ml
7.5ml
8ml
8.5ml
9ml
9.5ml
10ml
10.5ml
11ml
11.5ml
12ml

RESULTS:
Neutralisation potential of 40mL of given HCl is concentration of given HCl………..N

Normality of HCl=Vol. of NaoH required x Normality ofNaoH
Vol of HCl taken
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VIVA QUESTIONS
1.What is an electrochemical cell?
Ans:It is device to convertchemical energy of a redox reaction into electrical energy by
bringing about the redox reaction indirectly in two separate halves.
2.What is electrode potential ?
Ans:The tendency of an electrode to lose or gain electrons, when it is in contact with it”s
own ions.
3.Define reduction potential?
Ans:The tendency of an electrode to lose electrons,when it is in contact with solution of
it’s own ions.
4.What is oxidation potential?
Ans:The tendency of an electrode to gain electrons, when it is in contact with solution of
it’s own ions.
5.Define a reference electrode?
Ans:An Electrode whose electrode potential is accurately known or whose electrode
potential has been arbitrarily fixed.
6.How can you increase the value of reduction potential of an electrode?
Ans:By increasing the concentration of metal ions in contact with metal electrode or
increasing the temperature.
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PREPARATION
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EXPERIMENT 16
PREPARATION OF BAKELITE AND UREA FORMALDEHYDE RESIN
AIM:To prepare urea formaldehyde resine.
APPARATUS:Beaker, glass rod,funnel,filter paper.
CHEMICALS:Formaldehyde solution,urea,conc.H2SO4,distilled water.
PRINCIPLE:Amino resins are condensation products obtained by the reaction of formaldehyde
with nitrogen bearing compounds such as aniline,amides.
For ex:melamine formaldehyde,urea formaldehyde.
Urea formaldehyde is prepared by condensation reaction between urea and formaldehyde in
acidic or alkaline medium.
The first product formed during the formation of resin is monomethylol and dimethylol ureas.

Polymerisation can take place from mono or di methylol urea or possibly through both,with the
formation of long chains.
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PROCEDURE:1)Place about 5ml of 40% formaldehyde solution in 100ml beaker.
2)Add about 2.5g of urea with constant stirring till saturated solutionis obtained
3)Add a few drops of conc.H2SO$,with constant stirring
4)A voluminous white solied mass appearsin the beaker.
5)Wash the white solid with water and dry it in the folds of filter paper
6)Weight the yield of product.
PRECAUTIONS:
1)While adding con H@SO$,it is better to stay little away from the beaker since the reaction
sometimes becomes vigorous.
2)The reaction mixture should be stirred continuously
Properties: 1)They have good electrical insulating properties.
2)They are resistant to oil,grese and weak acids,
3)They are hard,resist abrasion and scratching.
4)They have good adhesive properties.
RESULT:The yield of urea formaldehyde =…..g
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VIVA QUESTIONS
1.What is backlite?
2. What is urea?
3. What is resin?
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ADDITIONAL EXPERIMENTS
EXPERIMENT 17
DETERMINATION OF SURFACE TENSION
Aim: To determine the surface tension of the given liquid using stalagmometer.
Apparatus: stalagmometer,small rubber tube, pinch cock
Chemicals required: Ethanol, Water
Formula:

v1

= n1 d2

v2

= n2 d1

V2 = surfacetention of liquid V1 = surface tension of water (72.8)
N2 = no. of drops of liquid

N1 = no. of drops of water

Theory(Principle):
*Surface tension is the unique property of liquids it is the force that tends to minimize the
surface area of drop of liquid.
*It is the force in dynes acting at right angles to surface of the liquid.
*Energy is required to expand the surface of the liquid.
*Surface tentionmeaures the amount of energes required to increase the surface of liquid by unit
area and increase in temperature decreases intermolecular attraction and therefore less work is
required to bring a molecule from the interior of liquid surface.
*Those liquids with larger intermolecular forces will have greater surface tension.
*The surface tention of liquid decreases as the temperature increases.
*Stalagometer is capillary tube having a bulb at the center.

KMIT

PAGE NO:73

Department of Information Technology

Engineering Chemistry Lab

*when a liquid is allowed to flowsthrough a capillary tube a drop will increase in size to a
certain point and then fall off.
*The total surface tention supporting the drops is 2𝜋𝑟𝛾 where “r” is radius of outer
circumference of capillary tube.
*It is along this line that liquid glass and air meet and the force acting along the circumference of
capillary tube.
W=2𝜋𝑟𝛾
Where: 𝛾 = surface tention
W=weight of drop
2πr = circumference
*The surface tention of liquid can therefore be dertermined from the weight of single drop and
external radius of dropping tube.
*If we have two liquids
W1=2πr𝛾1and W2=2πr𝛾2
W1/W2=𝛾1/𝛾2
*However it is easier to count number of drops formed by equal volumes of two liquids than
finding weight of single drop.
*For two different liquids, the weights of equal volumes are proportional to their densities.
Let N1 and N2 be the number of drops of liquids produced from same volume “V”.
Volume of single drop=V/N1
Weight of single drop=V/N1
Or
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2πr𝛾1=V/N1(d1)
Similarly
2πr𝛾2=V/N2(d2)
Where d1 and d2 densities of respective liquids
𝛾1 𝑁2𝑑1
=
𝛾2 𝑁1𝑑2
PROCEDURE:
*The stalagnometer consists of a fine capillary tube with bulb at center.The upper end is fitted to
a rubber tube used to suck the liquid.
*The lower end of tube consists of fine capillary tube.The upper and lower end of bulb contains
2 marks ‘a’ and ‘b’.
*The stalgnometer is dipped into distilled water taken in a beaker and is drawn till the upper
mark ‘a’.
*The stalgnometer is clamped and the water is allowed to flow down the meter.
*The number of drops dropping from mark ‘a’ to ‘b’ is counted.
*The same procedure is followed with the unknown liquid(ethanol).
RESULT: The surface tension of given liquid is……………dynes/cm.
Table:

S.no

Liquid taken

Reading of no.of

Average

drops
N
R1
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2

Ethanol
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Water

Liquid

SurfType equation here.ace tension of water

Surface tension of liquid

𝛾1 = 72.8𝑑𝑦𝑛𝑒/𝑐𝑚𝛾2 =?
No.of drops N1=

No.of drops N2=?

Density d1=1gm/cc

Density d2=0.785
𝛾1 𝑁2𝑑1
=
𝛾2 𝑁1𝑑2

.

.

VIVA-VOCE
1)Define the term surface tension?
Ans:Surface tension of a liquid is the force acting per centimeter along the surface of the liquid
at right angle ao any line on the surface of the liquid in any direction.
2)Give the C.G.S. and SI units of surface tension?
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Ans:CGSunits:dynes/cm and SI units:Newton/m.
3)What do you understand by surface energy of liquid and it’s units?
Ans:Surface energy of a liquid is the work required to extend the surface of the liquid by one
unit area.
CGS units:ergs/cm2

and

SI unitsis Joules/m2…

4)How surface tension and surface energy are related to each other?
Ans:The value of surface energy for any liquid surface is numerically equal to the value of
surface tension of liquid in either set of units. Thus it for a liquid,Surface tension equals 𝛾
dynes/cm or 𝛾 × 103Nm-1. Surface energy will be equals 𝛾 ergs c m-2 or 𝛾 × 100 𝑗𝑚-2.
5)What method do you see in laboratory for dertermination of surface tension?
Ans:It is measured by using stalagnometer or drop pipette method.
6) What is the shape liquiddropfalling from the capillary?
Ans:Spherical shape
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EXPERIMENT 18
PREPARATION OF ASPIRIN
AIM:To prepare aspirin from salicylic acid
APPARATUS: Conical flak,waterbath,beaker,glassrod,funnel.,filter paper.
CHEMICALS REQUIRED:Salicylic acid, acetic anhydrite,sulphuric acid.
PRINCIPLE: Salicylic acid is reacted with acetic anhydrite in presence of sulphuric acid so that
o-acylation takes place to give acetic saliyatic acid

PROCEDURE:
Exaclty 1.25gms of salicylicacid is taken in a conical flask.To this 3.5ml of aceticanhydrite and
1-2ml of sulphuric acid is added .
This is mixed and heated to 800.This is an exothermic reaction.The temperature is maintained at
60-700 for about 10min,keep it in water bath.The solution is cooled to room temperature and
about100ml of water is added so that existing acetic acid anhydrite get converted to acetic acid.
The solid is filterd and washed with cold water and kept pressed in between the folds of filter
paper.The solid on filter paper is dried and the percentage yield is calculated.
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PRECAUTIONS:
*Acetic anhydrite is taken in excess as it acts as aceylating agent as well as a solvent.It is made
sure that all salicylic acid is dissolved.
*The conical flask taken is made dry as any water inside makes the reaction reversible.
RESULT:
Percentage teild is…………..%
CALCULATION:
138gm--------180

M.P=1350c

1.25gm-------?

1.63g---------100%
Wt---------?
Percentage yield=wt×100/1.63
=-----------?
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VIVA QUESTIONS
1What is drug?
Ans:A drug is defind a a chemical substance which exerts physiological effects of therapeutic
value.
OR
A chemical substance which is capable of controlling the infection caused by pathogenic
organism like protozoa,virus,fungi,worms is called a chemotherapeutic agent or drug.
2)Analgesicsmeans?
Ans:Compound which relieves the body pains.
3)Antipureticsmeans?
Ans:Compounde which reduce the body temperature.
4)Antipyretics means?
Ans:Both antipyretics and anagesics together is called antipyretics.
5)Anti-inflammatory means?
Ans:Substances which reduces inflammation.
6)Aspirin is a derivative of
Ans:By acetylating salicylic acid with ortho hydroxyl benzoic acid by acetic anhydride in
presence of conc.H2SO4.
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EXPERIMENT 19
PREPARATION OF THIOKOL RUBBER
AIM:To prepare Thiokol rubber.
Apparatus:Beaker,glass rod,funnel, filter paper, Bunsenburner, tripodstand, wire gauge,water
bath.
Chemicals required: Ethylene dichloride, NaOH, sulphur.
Priniciple:
nCl-CH2-CH2-Cl + nNa-S-S-Na--------→-{--CH2-CH2-S-S--}n +nNaCl
1,2dichloro
Ethylene

sodium poly
sulphide

Thiokol rubber

This is a condensation polymerization reactions. Sodium poly sulphide is not available in
market.Hence it is made by reacting sulphur(S8) with a strong base(NaOH) and heated so that we
get a mixture of Na2Sx with other chain lengths of sulphur.
*It is produced by co-polymerization of organic dichlorides like ethylene dichloride with in –
organic polysulphides like sodium tetra sulphide.
Procedure:
Step-I: Preparation of sodium poly sulphide:
2 gms of NaOH is dissolved in 50ml of boiled distilled water
After adding NaOH to hot water To this 4 gms of sulphur is added with constant stirring until
most of sulphur is dissolved and the liquid turns from light yellow to reddish brown .This liquid
is cooled and filtered.

Step- II: Preparation of Thiokol rubber:
About 10ml of ethyelene dichloride is added to above reddish brown solution and heated on
water bath with constant stirring until the rubber is separated out.The trick of making of rubber is
continuous stirring the above solid is washed with water and dried,.The yield of product is noted.
RESULT:
The yield of Thiokol rubber is…………….
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VIVA-VOCE
1)Define polymer?
Ans: A high molecular mass giant molecule formed by linking together of a large number of
small molecules of monomers.
2)What is a monomer?
Ans: Small molecules which combines with each other to form polymer.
3)What is meant by polymerization?
Ans: A chemical combination of a number of similar or different molecules to form a single
large molecules.
4)What is meant by degree of polymerization?
Ans:The number of repeating units in a chain of polymer.
5)What is meant by functionality?
Ans: The number of bonding sites in a monomer.
6)What is co-polymerization?
Ans: Joint polymerization of two or more monomer species, e.g.butadiene and styrene produce
GR-S rubber.
7)What is meant by vulcanization?
Ans: The process of heating raw rubber with sulphur in order to cross-link the chains and to get
stiff and better product.
8)What is elastomer?
Ans: Any rubber like elastic polymer ,which can be stretched to at least “3” times, but returns to
it ‘s original shape and size as soon as stretching force is removed.
9)What is natural rubber?
Ans: It consists of long coiled chains of polycis isoprene.
10)Why raw rubbers need vulcanization?
Ans: Natural rubber posses drawbacks like plastic nature,poor strength,tackiness,poor resistance
to solvents, little durability,etc.., in order to improve characteristics, raw rubber is vulcanized by
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heating it with 3-6% sulphur at 100-140%.This treatment causes anchoring of rubber molecule
chain together,there by elasticity is lowered and most of the above inherent defects are partially
eliminated.there fore raw rubber requires vulcanization.

11)How thiokol rubber is prepared?
Ans:It is prepared by condensation polymerization of sodium polysulphide and ethylene dichloride.
12)What are the application of Thiokol rubber?
Ans: Manufactures oil hoses,chemical
rolls,containers to carry solvents etc…
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PRECAUTIONS
o

It is always best to work under the guidance of someone who has the experience
of working in a lab. That could be an instructor or a guide. This person by virtue
of prior experience would know the rights and the wrongs in a lab and can guide
you safely on the use of lab equipment

o

Usually there are approved safety goggles that are worn while working in the lab.
These safety glasses protect anything from entering your eyes
o

Make sure you read the bottle labels carefully and only use what you are supposed
to use during an experiment. You should not try out anything on your own unless
you are very sure of what reagents or chemicals you need to use and their results
o

Do not touch anything that you are not authorized to touch especially if it is a
chemical or an acid that could cause harm to you
o

Do not eat or drink anything in a laboratory. If you are not careful you could end
up in severe trouble in case you happen to ingest anything that causes you harm

o

Always ensure that you wear proper fitting clothes and nothing that is too loose.
You should also wear your lab coat to avoid spilling anything on your clothes
o

Wear proper footwear that is closed. Sandals and open toed slippers are a strict no
no and should be avoided

o

One must also know how to use the lab equipment properly and should ask the
right way of usage, in case they do not know
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