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PREFACE

This Laboratory manual for Electric Circuits Lab has been revised and updated
in order to meet the Curriculum changes, laboratory equipment upgrading and the

latest circuit ssmulation.

Every effort has been made to correct al the known errors, but nobody is perfect,
if you find any additiona errors or anything else you think is an error, Please fed free to
inform the HOD / EEE at eeedept@avit.ac.in

The Authors thanked all the staff members from the department for their valuable

Suggestions and contributions.

The Authors
Department of EEE
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Experiment No—-1

VERIFICATION OF OHM’S LAW



Circuit Diagram :

(0—20malpc

+@}— .
(0-30v)— Lh = =Y0-30v)
T O M
Tabulation :
OHM'S Law
S.No. Voltage| Current| Resistance
1
2
3
4
5
For mulae Used:
V=IR

Where V -Voltage
| - Current

R — Resistance



Experiment No : 1 Date:
VERIFICATION OF OHM’S LAW
Aim
To verify the ohm’s law for the given electrical circuit

Apparatus Required

I? 0' Name of the apparatus Range Type Quantity
1 Regulated power supply (0-30)V Anaog 1
2 Voltmeter (0-30)V MC 4
3 Resistor 1kQ,1W - 3
4 Bread board - - 1
As
5 Connecting wires - - Required
Statement:
Ohm’slaw:

Ohm’slaw statesthat *“ At constant temperature, the steady current flowing through
the conductor is directly proportional to the potential difference across the two ends of the

conductor”.



Manual Calculation :



Procedure:-

1. Connections are made as per the circuit diagram
2. By Varying the Input Voltage, the voltage and the corresponding current values are noted
down for the given Resigtor.

3. Repeat the same procedure for different values of Resistors

Result:

Thus Ohm’s law has been verified.



Experiment No -2

VERIFICATION OF
KIRCHHOFF'SLAWS



Circuit Diagram For Kirchhoff’s Current Law:

(0100 mA} ML

. KP n ﬂf o
| _(\
it it
Iy

+ZA (0-100 ma)MC
{{I-S{rh—?
RPS | v +

(_ (0-100 mayMC

Tabulation :
Applied L (A) 12 (A) 15 (A) =12+ 15 (A)
Voltage (V)| Theoritical | Practical | Theoritical |Practical | Theoritical | Practical [Theoritical | Practical




Experiment No : 2 Date:

VERIFICATION OF KIRCHHOFF’'SLAWS
Aim:
To verify

(i) Kirchhoff’s current law

(i) Kirchhoff’svoltage law

Apparatus Required:

S. No. Name of the Appar atus Range Type Quantity
1 RPS
2 Resistor
3 Ammeter

4 Voltmeter

5 Bread Board

6 Connecting Wires

Statement :
Kirchhoff’s Current Law (KCL) :

The law states, “The sum of the currents entering anodeis equa to sum of the currents
leaving the same node”. Alternatively, the algebraic sum of current at anodeis equa to zero.

The term node means a common point where the different elements are connected.
Assume negative sign for leaving current and positive sign for entering current.

Formulae;

Y Currents Entering aNode = »_ Currents Leaving a Node

L =1,+1;



Manual Calculation :



Procedure:
ToVerify KCL :

Connect the circuit as per the circuit diagram.

Switch on the supply.

Set different values of voltagesin the RPS.

M easure the corresponding values of branch currents Iy, I, and Is.

Enter the readings in the tabular column.

Sum up the Ammeter readings (12 and 13) , that should be equal to total current (11).

N o g b~ w NP

Find the theoretical values and compare with the practical values.



Circuit Diagram For Kirchhoff’sVoltage L aw:

270 3300w
AR r‘\ 'n
A AWy
V) +Hy )
o (0-30V)MC 27 (0-30V)MC
fe—V, —| A’ e I GO P
4 | gy =
(0-30V) —,/i V3 { ¥ ) =se0n
RS 7| V¥ S ~
X
(0-30V)MC
Tabulation :
Va (V Vs (V Vs (V V1= VitVo + 15 (V
Applied 1(V) 2(V) 3(V) 1=VitVa+15(V)
Voltage (V) Theoretical| Practical | Theoretical [Practical | Theoretical | Practical | Theoretical | Practical




Kirchhoff’s Voltage Law (KVL)

The law states, “The algebraic sum of the voltages in a closed circuit / mesh is
zero”.
The voltage rise is taken as positive and the voltage drop is taken as negative.

Formulae:
Y Voltages in aClosed Loop =0

V-V, -V, -V, =0

Procedure:

1. Connect the circuit as per the circuit diagram.
Switch on the supply.
Set different values of voltagesin the RPS.

A w DN

Measure the corresponding values of voltages (V1, V2 and V3) across resistors Ry,

R> and R3 respectively.

o

Enter the readings in the tabular column.

Find the theoretical values and compare with the practical values.

RESULT:
Thus the Kirchhoff’s Current and Voltage laws are verified.



Experiment No—-3

VERIFICATION OF
THEVENIN'S THEOREM



Circuit Diagram For Thevenin’s Theorem:

100
A °
V' .
=
_—_—— ——
== 270 e
i e
+7A ——
(0-30V)—_Z 560 o
RPS ‘| v
L
B
To Find Load Current:
100
! A
AL =
— A .
—
,- ==
t S — 5o
(0-30V| —F— = im0 Ay
RPS 7| v = "
{Ri {30 mAMC

I



Experiment No : 3 Date:

VERIFICATION OF THEVENIN’'S THEOREM

AlM:
To verify Thevenin’s Theorem

APPARATUS REQUIRED:

S. No. Name of the Apparatus Range Type Quantity

RPS

DC Power Supply

Resistor

Ammeter

Voltmeter

Bread Board

~N (o |00 DN |

Connecting Wires

Statement :
Thevenin’s Theorem:

Any two-termina linear network, composed of voltage sources, current sources, and
resistors, can be replaced by an equivalent two-termina network consisting of an independent
voltage source in series with aresistor.

The value of voltage source is equivalent to the open circuit voltage (Vth) across two
terminals of the network and the resistance is equal to the equivalent resistance (Rth) measured
between the terminals with al energy sources replaced by their internal resi stances.

—ANMAM—

R,

e
Circuit |:'I i~ S
Vv

]




To Find Vin:

il :
JIHIJIMI ¢
|
+ A i
‘0 30V)—=— = 270 S
res v == 2 Y
(G 30V)MC
B
To Find Rin:
100 Jv
M

i

Rﬂl

Ju
&
I
Thevenin’s Equivalent Circuit :
Ry, (0-320mA)MC
A A A Jerg s
AW . 5
v =
o= % By
-—_J
LU ohm

ek



PROCEDURE:

Give connections as per the circuit diagram

Measure the current through RL in the ammeter

Open circuit the output terminals by disconnecting load resistance R, .
Connect a voltmeter across AB and measure the open circuit voltage V.
To find Ry, replace the voltage source by short circuit.

Give connections as per the Thevenin’s Equivalent circuit.

Measure the current through load resistance in Thevenin’s Equivalent circuit

© N o g~ 0w DN PRF

Verify Thevenin’s theorem by comparing the measured currents in Thevenin’s

Equivalent circuit with the values calculated theoretically



Tabulation :

No.

Vbc
(Volts)

Vin Rin Current through
(Volts) (Ohms) Load Resistance
Practical Theoretical Practical Theoretical Practical Theoretical
Value Value Value Value Value Value

Manual Calculation :




RESULT:
Thus the Thevenin’s theorem was verified.



Experiment No-4

VERIFICATION OF
NORTON'S THEOREM



Circuit Diagram For Norton’s Theorem:

100
M .
_r__L-F'"
% 2701 _%_ Ry
+ A B =
(0-30V)——=— 560
EPS .V
»
B
To Find Norton’s Current:
100 e
M A
'"J\ lM *
i }
t '; .r-::_" .-"F;l:-.
[l]-ill]‘i:-‘} ?,_/_ __;__:f-_ —— (A Iy
KES | ¥ = " (0-30mAJMC

=l J



Experiment No : 4

Date :

VERIFICATION OF NORTON'STHEOREM

Aim:

To verify Norton’s Theorem

Apparatus Required:

S. No. Name of the Appar atus

Range

Type Quantity

RPS

DC Power Supply

Resistor

Ammeter

Voltmeter

Bread Board

N | o | gl WwW NP

Connecting Wires

Statement:

Norton’s Theorem:

Any two-terminal linear network, composed of voltage sources, current sources, and resistors,

can be replaced by an equivalent two-termina network consisting of an independent current source

in paralel with aresistor.

The value of the current source is the short circuit current (Iy) between the two terminals of

the network and the resistance is equa to the equivalent resistance (Rn) measured between the

terminals with all energy sources replaced by their internal resistances.

Circuit [ |::> CD[N

R,




To Find Norton’s Resistance:

100 e
B "
il .
270 '_‘ RN
3
B
Norton’s Equivalent Cir cuit:
(D 30mAIMC
A .
L,

560
=7

+ A e = -

(0-30V) —7— = % I
EFs |V — —_
Klowslal T+ ,.a-—l.
DRE { A [0-30maMEC
X
: |
Norton’s Equivalent Cir cuit:
(0-20MAIME
A i jq._ \—
- S

G I, R, —n

-

11
|||'l".

" 560 ohm




PROCEDURE:

© N o o k~ 0 NP

Give connections as per the circuit diagram.

Measure the current through RL in anmeter.

Short circuit A and B through an ammeter.

Measure the Norton current in the ammeter.

Find out the Norton’s Resistance viewed from the output terminals.

Give connections as per the Norton’s Equivalent circuit.

Measure the current through Ry.

Verify Norton’s theorem by comparing currents in R directly and that obtained

with the equivalent circuit.



Tabulation :

Current through
IN Rn .
(mA) (Ohms) Load Resistance
S. Vbc ILin mA
No. | (Volts)
Practical Theoretical Practical Theoretical Practical Theoretical
Value Value Value Value Value Value

Manual Calculation :




Result:
Thus the Norton’s theorem was verified.



Experiment No—5

VERIFICATION OF
SUPERPOSITION THEOREM



Circuit Diagram For Superposition Theorem:

70 A Edu-n
TR L
LY L a I
Kb TI It I',_, IIIIH
o
4 saesomana:
5 + 7
ALy — 5 (L
g Y {L RES o
== skl
Circuit Diagram with V1 Acting I ndependently:
IO f L
i) g
i |||||. " O | hit
LR I.'.]_ ] I:S T:’I III"I"Illi
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&L 0-30mAIMC
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== &&D
Circuit Diagram with V2 Acting I ndependently:
270 -~ 0
- A
III. T -i-"‘ lllllllllllI
I & 2
T 13
{ 4 ) [0-30mAMC o
T (0-30V) _~
cacs EPS Va
= w0
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Experiment No : 5 Date:

VERIFICATION OF SUPERPOSITION THEOREM
Aim:
To verify Superposition Theorem

Apparatus Required:

S. No. Name of the Appar atus Range Type Quantity
1 RPS
2 Resistor
3 Ammeter

4 Voltmeter

5 Bread Board

6 Connecting Wires

Statement:
Superposition Theorem:

In any linear, bilateral network energized by two or more sources, the total response
isequal to the algebraic sum of the responses caused by individual sources acting alone while the
other sources are replaced by their internal resistances.

To replace the other sources by their internal resistances, the voltage sources are short-
circuited and the current sources open- circuited.
Formulae:

I3= 15+ I35

Tabulation :



S. No.

Experimental Values

Theoretical Values

Vi
(Volts)

V2
(Volts)

I3
(MmA)

Vi
(Volts)

V2
(Volts)

I3
(MmA)

Verification of Superposition Theorem:

Practical Values Theoretical Values
I3 I's I"3 I3=Is+1"3 I3 I's I"3 I3=I3+1"3
(mA) | (mA) | (mA) (mA) (mA) (mA) (mA) (mA)

Procedure:




A WD E

o

Connections are made as per the circuit diagram given in Figure 1.

Switch on the supply.

Note the readings of three Ammeters.

One of the voltage source V1 is connected and the other voltage source V2 is short circuited
asgivenin Figure 2.

Note the three ammeter readings.

Now short circuit the voltage source V1 and connect the voltage source V2 asgiven in the
circuit diagram of Figure 3.

Note the three ammeter readings.

Algebraically add the currents in steps (5) and (7) above to compare with the current in
step (3) to verify the theorem.

Verify with theoretical values.



Manual Calculation:



Result :

Thus the Superposition theorem was verified.



Experiment No—- 6

VERIFICATION OF
RECIPROCITY THEOREM



Circuit Diagram :

1000hm 150o0hm 10ohm

220o0hm

]

Response dueto 10 V beforeinterchanging load :

100 rm A1S5S0ohrm A10oohrm

10w

Response dueto 10 V after interchanging load :

1000hm 1500hm 10o0hm

f Iz

2200hm




Experiment No : 6 Date:

VERIFICATION OF RECIPROCITY THEOREM
Aim:

To verify the condition of Reciprocity for an electric network.

Apparatus Required:

S. No. Name of the Apparatus Range Type Quantity
1 RPS
2 Resistor
3 Ammeter

4 Voltmeter

5 Bread Board

6 Connecting Wires

Statement:
Reciprocity Theorem:
In any linear, bilateral, single source network the ratio of excitation to response is constant

even when their positions are interchanged.



Tabulation:

Parameters

Theoretical Vaues

Practical Vaues

Manual Calculation:




Procedure:
1. Connect the circuit as shown in fig.
Measure the current I1 in the branch.
Interchange voltage source and response as shown in fig 3 and note down the current I».

Observe that the currents |1 and 12 should be same.

o M W DN

Measure the ratio of excitation and response and check whether they are equal in both

cases are not.

Result :

Thus the Reciprocity theorem was verified.



Experiment No—-7

VERIFICATION OF

MAXIMUM POWER TRANSFER
THEOREM



Circuit Diagram:

270 -~

— iy

330

AMW—

i

W IL
+
AV O-30mAYMC
o 560 () 0-30ma
“Tio-30v) -~
EPS
Ry,
DRB
Tabulation :
IL (MmA) P=12RL (MW)
RL
S. No. kQ) _ : : .
Practical | Theoretical Practical | Theoretical
Values Values Values Values




Experiment No : 7 Date:

VERIFICATION OF MAXIMUM POWER TRANSFER THEOREM

Aim:
To verify Maximum Power Transfer Theorem

Apparatus Required:

S. No. Name of the Apparatus Range Type Quantity
1 RPS
2 Resistor
3 Ammeter
4 Voltmeter
5 Bread Board
6 Connecting Wires
Statement:

Maximum Power Transfer Theorem:

The Maximum Power Transfer Theorem states that maximum power is delivered from a

source to aload when the load resistance is equal to source resistance.



Model Graph :

(¥¥)

max

Manual Calculation:

L




Procedure:

Find the Load current for the minimum position of the Rheostat theoretically.
Select the ammeter Range.

Give connections as per the circuit diagram.

Measure the load current by gradually increasing R..

Enter the readings in the tabular column.

Calculate the power delivered in R..

Plot the curve between R, and power.

© N o g & w0 DN PP

Check whether the power is maximum at a value of load resistance that equals
source resistance.

9. Verify the maximum power transfer theorem.

Result :

Thus the Maximum power transfer theorem was verified.



Experiment No—- 8

TIME DOMAIN ANALYSIS OF
RL TRANSIENT CIRCUITS



Circuit Diagram for RL Transients:

. 5 10 KQ
+ 2 R C:]f. 1
<A
—¥= (0-30)V P
T e L gﬂlmﬂ
BP5 )
4
{ 0= 10 jpmA
Tabulation :
_ Charging Current Discharging
SINo | Time (Seconds)

(Amps)

Current (Amps)




Experiment No : 8 Date:

TIME DOMAIN ANALYSISOF RL TRANSIENT CIRCUITS
Aim:

To find the time constant of series RL electric circuits.

Apparatus Required:

S. No. Name of the Apparatus Range Type Quantity

1 Resistor

2 Function Generator

3 Voltmeter

4 Decade Inductance Box

5 Bread Board

6 Connecting Wires

RL Transient Circuit :

Electrical devices are controlled by switches which are closed to connect supply to
the device, or opened in order to disconnect the supply to the device. The switching
operation will change the current and voltage in the device. The purely resistive devices will
allow instantaneous change in current and voltage.

An inductive device will not alow sudden change in current and capacitance device
will not allow sudden change in voltage. Hence when switching operation is performed in
inductive and capacitive devices, the current & voltage in device will take a certain timeto change
from pre switching value to steady state value after switching. This phenomenon is known as
transient. The study of switching condition in the circuit is called transient analysis. The state of
the circuit from instant of switching to attainment of steady state is called transient state.
The time duration from the instant of switching till the steady state is called transient period. The
current & voltage of circuit elements during transient period is called transient response.



Model Graph :

Vidt) involis ——

 ine s D ——

+——Transient state — g teady
siate



Charging current and voltage in inductor are given as below,
— . .
[ == (1—.9 L)z.’(l—e T)
R
E,
Here, | = - 15 the steady current.
L. . i
T'= 7 1 called time constant of the R1. circuit.

o,
VL - E.E'T



Model Calculation:



Procedure:
1. Connections are made as per the circuit diagram.

2. Before switching ON the power supply the switch S should be in off position

3. Now switch ON the power supply and change the switch to ON position.

4. Thevoltageis gradually increased and note down the reading of ammeter and voltmeter
for each time duration in RL circuit measure the Ammeter reading.

5. Tabulate the readings and draw the graph

Result :
Thus the transient response of RL circuit for DC input was verified.



Experiment No—-9

TIME DOMAIN ANALYSISOF RC
TRANSIENT CIRCUITS



Circuit Diagram For RC Transient:

Tabulation :

AW

100 12

DCB

Oy

(0-30) v, MI

{
\

S. No.

Frequency
(Hz)

Time (sec)

Voltage across the
capacitor Vc (Volts)




Experiment No : 9 Date:
TIME DOMAIN ANALYSISOF RC TRANSIENT CIRCUITS
Aim:
To find the time constant of series R-C electric circuits.

Apparatus Required:

S. No. Name of the Apparatus Range Type Quantity
1 Resistor
2 Function Generator

3 Voltmeter

4 Decade Capacitance Box

5 Bread Board

6 Connecting Wires

RC Transient Circuit:

Consider a series RC circuit as shown. The switch is in open state initialy. There is no
charge on condenser and no voltage acrossit. At instant t=0, switch is closed.

Immediately after closing a switch. the capacitor acts as a short circuit, so current
at the time of switching is high, The voltage across capacitor is zero at t = O+ as capacitor acts as
ashort circuit, and the current is maximum given hy,

[ :E Amps

This current is maximum at t = 0* which is charging current. As the capacitor starts
charging, the voltage across capacitor VC startsincreasing and charging current starts decreasing.
After some time, when the capacitor chargesto V volts, it achieves steady state. In steady state it
acts as an open circuit and current will be zero finally.



Model Graph :

Steady State
Transient Merod Meriod
Ve | ™ o) o I Eoa
88y F— e e e
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k= |
C apacitor Fully
Charged
Ve
R
&
O pr Capacitor Charging
£ : Current
EIL 037 B=— —
S b
i
(i
b
—- - ;
0 | AT 27 ar 47 5T 67 Time, |
QT

Time Constant, (T)



Charging current and voltage in capacitor are given as below,

=1 -1
l[ cad 1Vin EE - ""fin ET

R R

=t —1

Vo=V, |1-€e’ |=V, |1-e"

mn

The term RC in equation of V¢ or Ic is called Time constant and denoted by T,
measured in seconds. When,

=R =Y
Then,

V. =0.632V,

mn

So time constant of series RC circuit is defined as time required by the capacitor voltage to
rise from zero to 0.632 of itsfinal steady state value during charging.

Thus, time constant of RC circuit can be defined as time seconds, during which voltage
across capacitor (stating from zero) would reach itsfinal steady state valueif itsrate of change was
maintained constant at itsinitial value throughout charging period.



Model Calculation:



Procedure:
1. Make the connections as per the circuit diagram.
2. Vary the frequency by using function generator.
3. For different frequencies tabulate the value of voltage across the capacitor.
4. Calculate the time period.
5. Plot the graph for time period Vs voltage across the capacitor.

Result :
Thus the transient responses of RC circuit are found practicaly.



Experiment No - 10

SERIES RESONANCE CIRCUIT



Circuit Diagram :

Funciion

enerator

Tabulation :

100 %2

AAAAN f UOO \ I
o)

DiB DCB

T

A
6 (0-30maA), M

S. No.

Frequency
(Hz)

Output Current in mA




Experiment No : 10 Date:

SERIES RESONANCE CIRCUIT

Aim :
To plot the current Vs frequencies graph of series resonant circuits and hence

measure their bandwidth, resonant frequency and Q factor.

Apparatus Required:

S. No. Name of the Apparatus Range Type Quantity
1 Resistor
2 Function Generator
3 Ammeter
4 Decade Capacitance Box
5 Decade Inductance Box
6 Bread Board
7 Connecting Wires

Series Resonance Cir cuit:

A circuit is said to be in resonance when applied voltage V and current | are in phase with
each other. Thus at resonance condition, the equivalent complex impedance of the circuit consists
of only resistance (R) and hence current is maximum. Since V and | are in phase, the power
factor is unity.

The complex impedance,
L=R+j(X,—Xc)
Where,

1
XL = el and XC = E

At Resonance X, =X, andZ=R



Model Calculation :



Bandwidth of a Resonance Cir cuit:

Bandwidth of a circuit is given by the band of frequencies which lies between two
points on either side of resonance frequency, where current falls through 1/1.414 of the
maximum value of resonance. Narrow is the bandwidth, higher the selectivity of the circuit.

As shown in the model graph, the bandwidth AB is given by f, — f;. f; is the lower
cut off frequency and f, is the upper cut off frequency.

Q-Factor:
In the case of a RLC series circuit, Q-factor is defined as the voltage magnification
in the circuit at resonance. At resonance, current is maximum. lo= V/R.

The applied voltage, V =10R

Voltage magnification =V /V = loX|

In the case of resonance, high Q factor means not only high voltage, but aso higher
sengitivity of tuning circuit. Q factor can be increased by having a coil of large inductance, not of
smaller ohmic resistance.

Q=wL/R

Formulae:

1
Resonant Frequency, [ = T Hz

Bandwidth, BW = f, — f, Hz

wl

. T A
Quality Factor ()} = iy



Model Graph :

Tl oo

T

IITt."l‘-E

U707 i

5
A \p
f‘l []
I"‘ II‘I\
Fl Y
; \
b
L
S
— -
—

Frequency m He



Procedure:

1. Connect the circuit as shown in fig. for series resonant circuit

2. Set the voltage of the signal from function generator to 10V.

3. Vary the frequency of the signa in steps and note down the magnitude of response
on CRO respectively.( response wave form is observed across element R)

4. Form the observation table between the frequency and magnitude of response in
CRO for seriesresonance circuit.

5. Draw a graph between frequency and magnitude of response and determine the resonant

frequency, quality factor and bandwidth of series RLC circuit.

Result :
Thus the current Vs frequency graphs of series resonant circuits were plotted and the
bandwidth, resonant frequency and Q factor were measured.
They were found to be Series resonance
Resonant frequency =
Bandwidth =
Q- Factor =



Experiment No—- 11

PARALLEL RESONANCE CIRCUIT



Circuit Diagram :
(0-30mA), Mi

(A
R

aia
iy
J
80

1002
Function
Generator @

Tabulation :

S. No. Frequency

Output Current in mA
(Hz)




Experiment No : 11 Date:

PARALLEL RESONANCE CIRCUIT
Aim:
To plot the current Vs frequencies graph of parallel resonant circuits and hence

measure their bandwidth, resonant frequency and Q factor.

Apparatus Required:

S. No. Name of the Apparatus Range Type Quantity

1 Resistor

2 Function Generator

Ammeter

3
4 Decade Capacitance Box

5 Decade Inductance Box

6 Bread Board

7 Connecting Wires

Parallel Resonance Circuit:

A circuit is said to be in resonance when applied voltage V and current | are in phase with
each other. Thus at resonance condition, the equivalent complex impedance of the circuit consists
of only resistance (R) and hence current is maximum. Since V and | are in phase, the power factor

isunity.

The complex impedance,
Z=R+jXL—Xc)
Where,

1
XL. = wl and :'f,: - E

At Resonance X; =X, andZ=R



Model Calculation :



Bandwidth of a Resonance Circuit:

Bandwidth of a circuit is given by the band of frequencies which lies between two
points on either side of resonance frequency, where current falls through 1/1.414 of the
maximum value of resonance. Narrow is the bandwidth, higher the selectivity of the circuit.

As shown in the model graph, the bandwidth AB is given by f, — f;. f; is the lower
cut off frequency and f, isthe upper cut off frequency.

Q-Factor:

In the case of a RLC series circuit, Q-factor is defined as the voltage magnification
in the circuit at resonance. At resonance, current is maximum. lo= V/R.

The applied voltage, V =10R

Voltage magnification = V/V = loX,

In the case of resonance, high Q factor means not only high voltage, but aso higher
sensitivity of tuning circuit. Q factor can be increased by having a coil of large inductance, not of
smaller ohmic resistance.

Q=wL/R

Formulae:

1
ZH*-.rTE

Resonant Frequency. [, =

Bandwidth, BW = f, — f, Hz

- T A
Quality Factor ()} = iy



Model Graph :
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Current in mA

2
/
s,

Frequency 1 Hz



Procedure:

1. Connect the circuit as shown in fig. for Parallel resonant circuit

2. Set the voltage of the signal from function generator to 10V.

3. Vary the frequency of the signa in steps and note down the magnitude of response
on CRO respectively.( response wave form is observed across element R)

4. Form the observation table between the frequency and magnitude of response in
CRO for Parallel resonance circuit.

5. Draw a graph between frequency and magnitude of response and determine the resonant
frequency, quality factor and bandwidth of Parallel RLC circuit.

Result :
Thus the current Vs frequency graphs of parallel resonant circuits were plotted and the
bandwidth, resonant frequency and Q factor were measured.
They were found to be Series resonance
Resonant frequency =
Bandwidth =
Q- Factor =



Experiment No - 12

THREE PHASE POWER MEASUREMENT
BY TWO WATTMETER METHOD



Circuit Diagram :

3 Phase Besistive Load
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Experiment No : 12 Date:

THREE PHASE POWER MEASUREMENT BY

TWO WATTMETER METHOD
Aim :

To conduct a suitable experiment on a 3-phase load connected in star or delta to
measure the three phase power using 2 wattmeter method.

Apparatus Required :

S.NO NAME OF THE APPRATUS RANGE TYPE QUANTITY
1 Wattmeter
2 Ammeter
3. Voltmeter
5. Connecting wires
Theory :

Only two single phase wattmeters are sufficient to measure the total power consumed
by a three phase balanced circuit. The two wattmeters are connected as shown in figure. The
current coils are connected in series with two of the lines . The pressure (or voltage) coils of the

two wattmeters are connected between that line and reference.
Formulae:
Output Power : W = W, + W, Waits

Power Factor : Cos® = v3V.1,



Tabulation :

S No

L oad
Voltage

V)

L oad
Current

(A)

Wattmeter
reading
W1
(Watts)

Wattmeter
reading
W2
(Watts)

W =W+

(Watts)

Powtr P =
VaviICose

Mode Calculation:




Procedure:

1. Connections are given as per the circuit diagram

Close the TPST switch.

At the time of dtarting the three phase auto transformer is kept at the minimum
position

Adjust the three phase auto transformer to get the rated voltage.

Vary the load step by step.

Note down the readings of ammeter, voltmeter and wattmeters and tabul ated

Bring the three phase auto transformer is brought to original position.

Open the TPST switch.

Switch off the power supply.
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© 0o N o g s

Result :

The Power of the given experiment is measured by using two wattmeter methods.



