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DEPARTMENT OF ELECTRICAL ENGINEERING

VISION

To develop the Department into a “Centre of Excellence” with a perspective to
provide quality education and skill-based training with state-of-the-art
technologies to the students, thereby enabling them to become achievers and
contributors to the industry, society and nation together with a sense of

commitment to the profession.

MISSION

MI1: To impart quality education in tune with emerging technological

developments in the field of Electrical and Electronics Engineering.

M2: To provide practical hands-on-training with a view to understand the

theoretical concepts and latest technological developments.

M3: To produce employable and self-employable graduates.

M4: To nurture the personality traits among the students in different dimensions

emphasizing the ethical values and to address the diversified societal needs of the

Nation

MS5: To create futuristic ambience with the state-of-the-art facilities for pursuing

research.



EECP308: CIRCUIT AND DEVICES LAB

SI.No. | Date Name of the Experiments 1;?(%‘6 Marks | Signature
1 Verification of Thevenin's theorem
2 Verification of Norton's theorem.
3 Verification of Super position theorem
4 Verification of Maximum power transfer
theorem.
5 Study of Series RL circuits
6 Study of Series RC circuits
7 Study of Series RLC circuits
8 Wave shaping circuits
9 Series resonance circuits
10 Parallel resonance circuits
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Circuit for Verification of Thevenin's Theorem

330Q 470Q

W—— W~

Y = j000Q §RL
DC supply |- _ 5 ' ' Gt
B
Calculation of Thevenin's Resistance
330Q - . 470 Q
1000 Q

.B

470 Q

“Wy——— A A
330*1000 :
33041000 § , : 24314470 .
=248.1 Q | =GEe

B
B
Calculation of Thevinin's Voltage
330Q o
dm | (L =0.02256
oV = 10000 1000+330 1
DCsupply | | A =,0.03256x1000=22.56v
B
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Exp. No.:. ]qL 9

Date

VERIFICATION OF THEVENIN’S AND NORTON’S THEOREM
Aim . ‘

To .verify the thevenin’s theorem by comparing the practical value
of open circuit voltage across the load points to the theoretical thevinin’s
voltage and comparing the practical value of equivalent resistance to
theoretical value of thevenin’s equivalent resistance. v

To verify the Norton’s theorem by comparing the practical value
of short- circuit current across the load points to the theoretical value of
Norton’s current.

To verify the theoretical values of Ioad current and load voltage
(obtained by using thevenln s or Norton’s theorem) w1th the practical
values. :

Theory
Thevenin's Theorem

A linear two terminal active network can be replaced at any pair
of terminals ‘A’ & ‘B’ by a simple equivalent network consisting of a
voltage source V,, in series with a resistance R,. The source voltage
V., is the voltage across the terminals ‘A’ & B' when they are open
cwcmted The series resistance R, is the resistance looking back in to
the network at AB when all the independent sources are set to zero.

Application of Thevenin's theorem | _
The steps necessary in the application ofthevenm s theorem are
ummanzed as follows: |

1. Remove the load leaving the cucuut with terminals ‘A’ & B
Thus an open circuit at terminals ‘A’ & ‘B’ is created.

2. Find the voltage across the terminal ‘A’ & ‘B’ when they are
open circuited. This voltage is thevinin's equivalent voltage
Vi ‘ ' _ _

3. Determine the values of thevinin's.equivalent resistance R,
with the help of the network reduction methods.: For this
purpose all independent voltage sources are short- circuited.
The equivalent resistance R is the resistance looking back
in to the network at termmals ‘A& 'B'. _ |

4. The thevinin's equivalent circuit is drawn by connecting V,, in
series with R,,.

5. The load under study is reinserted into the series circuit for
calculating the voltage across or current through the load.
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Calculation of Norton's Current 1

4700

330Q
AM——W—
i i |
0V — ‘ 1000 Q an
D] supply_} % L .
' B
330Q
470*1000
: 470+1000
3V = '
= . =31973Q
DC supply-w 3_1 ?
[=—2 __0.0462A
649.73
0
i 130+319.73 I,, =0.0462x L g
30V — 1000+470
=649.73 Q _
DC supply . ;31.43mA

Calculation of V, and |,

718.10Q

—MA— = A
2256 = gsson (1 D 1810 560Q
T l31.43mAj %

IL=. V, __ 2256
R,+R, 718.1+560
=17.65mA

V, =1, xR, =17.65x10"* x560
=9.995V

7.

L= xIy

R,+R,
7181
 718.14560

V, =17.65x10™x560=9.995V

«31.43x10” =17.65 mA
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Norton's Theorem

~Alinear two terminal active network can be replaced at any pair
of terminals ‘A’ & ‘B’ by a simple equivalent network consisting of a
current source |, parallel with a resistance R., The source voltage
across |, is the current through the terminals AB when they are short-
circuited. The series resistance R.,is the resistance looking back in to
the network at ‘A’ & ‘B’ when all the independent sources are set to
zero. E

Application of Norton’s theorem

- 1. The terminals ‘A’ & ‘B’ are shorf—circuited and the short-
circuited current at the terminals is calculated theoretically.

2. The network is redrawn with each ideal voltage source
replaced by a shqrt circuit and each ideal current source
replaced by an open circuit.

3. The-resistance R,, of the redrawn network is calculated using
network reduction method as seen back from the terminals
‘A’ & ‘B’ is calculated. G dsiuts”
Apparatus required
Ammeter (0-5’0mA) mC " =1No.
DC regulated power supply(0-30V) -1 No."
Resistors 330Q2, 4700, 1000, 560Q - 1 No. each

Rheostat 36000, 0.3A -1 No.
Voltmeter (0-30V) mC ~ -1No.
Precautions
1. The potential divider must be kept at minimum potential
l posit.ion. L ' :
2. The meters should be connected with proper range and
polarities. : : ‘ ‘
Procedure

1. Connections are made as per circuit diagram. |

2. Observing the precautions the power supply is switched on.

3. Thevenin's voltage, Norton’s current and actual load current
and load voltage are noted. e .

4. Tomeasure R, the potential divider is varied and the voltmeter
and ammeter readings are noted down and the average
thevenin's resistance is calculated. .
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Circuit diagram
To measure R,

3300 470 (0-50mA)mC

Wh—— W€
Py La _+av
LRI @_ (0-30V) g% =0DC
: | : mC o [T Supply
Tabulation
' Resistance
S. Voltage Current v
No. _ A% mA Rth:—I— Q
Average value of Ry, Q

Scanned by CamScanner



26 Department of Electrical Engineering, Annamalai University

Circuit diagram
To measure V,,

Q
i
0V = . 1000Q qb(o-zom mC
DC supply ] » -
B
Circuit diagram

To measure |,

- 4na
a '0 A

. -
0V —
DC supp\y‘\»

Circuit diagram
To measure V, and |,

330Q

. 1
AN, =

= he0Q
DC supply '
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Result

The thevenin’s theorem and norton S theorem are verlfled The
theoretical value and practlcal values are given below.

. Rth Vth lN I|_ V|_
Theoretical 718.1Q | 22.56V 31._43mA17.65mA 9.995Vv

Practical
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To find current through 100 Q due to 20 V source

00 0wa 400
W——W
p .

20 = § 1300 g 100002
ma 100
WA——W\

+

0V = . wa <" 470 x1000
N . = Fo+100

=319.73Q

4700
W = §330Q gmo +319.73
-T =419 T30

+

470Q
-
s 419 73 x330 .
ZUV__T__ m ZUV% 18475 +470
= - =654.75Q
=18475 Q
I =—2_ _3055mA
654.75 .
R 3
[ =] x— 0 =t =13.45mA

=30.55Xx ————
R, +R, 419.73+330

Current through 100 Q due to 20 V source alone, l,=13.45 mA
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Exp. No.:
Date

4. VERIFICATION OF SUPERPOSITION THEOREM
Aim

To verify the superposition theorem for the circuit shown in the

figure.
00 x W B 4aa
+ | ’ .
W= §ma g 00a =g
- +
Theory
Statement .

In a linear circuit, the response at any element due to several
sources is given by the superpaosition of the responses due to individual

sources acting one at a time, while the rest of the sources reduced to
Zero.

Apparatus required:

Ammeter (0-50mA) mC _ -1No
DC regulated power supply (0-30V), 2A -2No. .
Resistors 10002, 100Q, 330Q -1 No. each
Resistors 470Q . -2 Nos.

Precautions

Meter_s sho‘uld be connected with proper range and polarities.

Procedure’

1. The connections are made as per circuit diagram.

2. Observing the precautions, the power supply is switched ON.

3. The ammeter reading | is noted with both voltage sources
connected to the circuit.

4. The ammeter reading I, is noted with 20V source connected
and the other short-circuited.

5. The ammeter reading 1, is noted with 10V source connected
and the other short-circuited.
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To find current through 100 Q due to 10 V source

00 wa 400

470 =330

470 +330 i~
100002 —10v
=193.88% _ ' ——;

100 +193 .88

=293.SSQ§ gmano ==
+

293 .83 x1000

293.88 +1000 J= 227.13 + 470 i
P —jov — 10V
el § T emse =

10

1= =1435mA
697.13 |
R 1000
I, =1 L =14.35x———————=11.09mA
2TUYRAR, . 1000+293.88 ~

Current through 100 Q due to 10 V.source alone, I, = 11.09 mA

Total current through 100 Q (due to both the sources), | = l,+1,
- | - =24.54 mA
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Circuit diagram

To measure |, I1 and I

£70Q (025mﬁ)mc 100 Q om0
M\ ——(2)= W\r AM—

20V _—

-

O-5mAYMC o0 0 B 470Q

330Q

470Q

1000Q2

O-153mA)mC 100 Q 4?0 Q-
A,

B
3300 ‘%wmn —10¥

4700

WA~

+

IE
% AW — > —'\/\/\f—
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Re'sult

33

The superposition theorem has been studied and experimentally
verified for the given circuit. :

Current through R,

Current through R,

Current through R,

due to both sources| due to 20V. - | due to 10V source
| source ,
l
Theoretical | 1 .
Values 24.54 mA 13.45 mA 11.09 mA
Practical
Values
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Calculation of equivalent resistance R,

| 4700 A m 5 4700
+ L .
20V —_ 3300 10000
e
400 L1000 4700
330Q g 1000Q
100 Q 4700
470 x330 W L
470 +330 :
100002
=193.88 Q2 ,
' 470Q
100 +193 88
=293 88Q ? 1000€2

470Q

293.88 x1000
29383 +1000

'=227.13 Q

227.13 +470§
Ra=69713Q <

Maximum power will be delivered to the load when R =R, =697.13 Q
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VERIFICATION OF MAXIMUM POWER TRANSFER

) THEOREM
Aim

;'_'0 verify the maximum power transfer theorem for the circuit shown in
igure. |

470 1m0 | .
: ‘ G, ) ’
09 = 3Q R,
=T - 10000 3600 Q
: ‘03A
Theory
Statement

As applied to DC circuit the maximum power transfer thearem
states that the maximum possible power that can be delivered to the
load when the load resistance is equal to the resistance of the network’
as viewed from the output terminals, with all sources of emf shorted
leaving behind their internal resistance, if any. : '

Apparatus required

Ammeter (0-10mA) mC -1 No.

DC Regulated power supply (0-30V) -1 No.

Resistors 1000, 100Q, 330Q -1 No. each

Resistors 470Q - -2 Nos.

Rheostat 3600 Q, 0.3A - 1 No.

Voltmeter (0-10V)mC- -1 No.
Precautions '

1. Meters should be connected with proper range and polarities.
2. The load rheostat must be kept at maximum resistance

position initially. .
Prbcedure
1. The connections are made as per circuit diagram.
2. Observing the precautions, the supply is switched ON.
3

" The load rheostat is gradually adjusted in steps at each step
~ the readings of the ammeter and the voltmeter are noted and

tabulated.

Scanned by CamScanner



36

Department of Electrical Engineering, Annamalai University

Calculation of V,, and Maximum power P, a

400 100Q
N e 1
W0V — 1300 <1000
=T '
m
. |
L ' '
- gmn 1100 @
il .

470Q

AW

20

— —

723

IIOOOD

27.63mA

.85

0.02763x

33
330+

1100 x330

1100 +330 v+ 4 §253,35+470 |
| ) 20 :— °
253859 o

1

6.38 mA

0 —
1100

v, =0.00638x1000=6.38V

697.13. 9 e w
Maximum Current flows in the
—\\\— circuit when R =0

+ 1 ; . :

€ 638

= 697.13 @ =—22 __ -9.15mA
$3V = - § ™ 04697.13

2 72 o
Vo 63T _14 6omW

P

max

T 4xR,  4x697.13

th

——————
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Model Graph

Power

max

37
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Circuit diagrarﬁ

40Q " m A'B
+
00 —
T 1000Q >
Tabulation |
S. Voltmeter Ammeter . | Resistance Power
No. Reading Reading Q Dissipation
A% mA mW
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Result

39

It is observed that the maximum power is transferred at which the
load resistance equals the internal resistance of the network as viewed
from the output terminal with all the source of emf leaving behind their
internal resistance (assumed to be Zero). Hence the maximum power
transfer theorem is verified.

Equivalent Resistance

Maximum Power Deljv-

Ry - ered
. ' —P— W
Theoretical )
Values 697.13 14.60
Practical
Values
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Exp. No. :

Da r s &
te Study of Series RL circuits

Aim

To_determine and verify the phase angle of the given RL
. series circuits and to design and verify the differentiator and
integrator circuits. -

Theory
“RL cnlrcmt i0) =1 sinot
Ve =Rxi(t)=RI sinaot
di d _
V,=L—=L—(I sinwt
=@l cos ot
V)=V, +V,

=Rl sinat + @Lcos ot

Expressing V(t) as a simple sine function with amplitude A and phase
angle ¢ ' '
V() = Asin(at + 9)
= Asin @t cos ¢ + Acos ot sin ¢

Comparing both the equations
: - : oL
Acos¢=RI,, Asing=all, tan¢=_R_

A=1 IR +o’

V) = Im,/iR2 +ao’l jsin(mz‘+ tan"(%)) |

Magnitude of impedance = /(R* +@’L’) |
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114
RL Circuit
v A
\
= / ‘ / ot —=
Circuit diagram
| 250 mH - B
I
Tl e = 1O
CRO @S@d 15kQ <<, CRO
Channel I G enerator ' Chenngl 11
0-10V : )=
, 1Hz - | MHz B l
Deslgn
tang = —
: -3
tands° =,21r><1000><250><10
. R 3 .
R ~1.5kQ
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Apparatus required

" Inductor 250mH ' -1 No.
Capacitor 0.01uF | -1 No.
Resistors 1.5 kQ, 15kQ, 86kQ 1MQ 10KQ - 1 No. each
CRO A . - -1 No.

Signal generator -1 No.

| Precautlons
The ratings of the devices should not be exceeded

Procedure ]
. The connectrons are glven as perthe mrcun dlagram
2. After observing the precautlons the power supply is switched
" ON. .
. 3. The relevant waveforms are traced
4. From the waveforms, the phase angle between current and
| applled voltage are calculated
Result
RC, RL, RLC differentiating and mtegratmg circuits have beer

studied, verified and corresponding waveforms are traced.

Scanned by CamScanner



Circuits and Devices Laboratory

Exp. No.: _
Date : Study of Series RC circuits

Aim

To.determine and verify the phase angle of the given RC
_ series circuits and to design and verify the differentiator and
integrator circuits. . :

Theory
RC circuit
i()=1_cosart :
Vie=Rxi(t)=RI_ cosat.
A =% i(t)dt=él,,, singt
ViO=V+V, .

=RI; cosax+ilm sin ot
O o

Expressing V(t) as a simple cosine function with amplitude Aand phase
angle ¢ o

V(1) = Acos(wt +§)
' | =Acoswrcos¢-A_sintatsin¢

Comparing b.oth the eguations

1 . e . .I .
Acosg =R, Asing =-wLC, tan¢ =R

| - 1
- Magnitude of impeda_n.ce = (R’+W,C2) |

Scanned by CamScanner



116 Department of Electrical Engineering, Annamalai University

RC circuit

M S
Hw\ww*m

Circuit diagram

0.01 pF
| £
4] _ 3 I\ A]
To. To .
" CRO rDs,gm 15k0 CRO
Channel Generator > Chennel I
0-10v .
{Hz - | MHz l
Design
1
t —
an¢g = wCR
1
tan45° = :
s = 1000 0.01x10° x R
R =15kQ
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Apparatus required

" Inductor 250mH ' -1 No.
Capacitor 0.01uF | -1 No.
Resistors 1.5 kQ, 15kQ, 86kQ 1MQ 10KQ - 1 No. each
CRO A . - -1 No.

Signal generator -1 No.

| Precautlons
The ratings of the devices should not be exceeded

Procedure ]
. The connectrons are glven as perthe mrcun dlagram
2. After observing the precautlons the power supply is switched
" ON. .
. 3. The relevant waveforms are traced
4. From the waveforms, the phase angle between current and
| applled voltage are calculated
Result
RC, RL, RLC differentiating and mtegratmg circuits have beer

studied, verified and corresponding waveforms are traced.

Scanned by CamScanner



Circuits and Devices Laboratory

Exp. T . ) . ‘
Da?e No : Study of Series RLC circuits

Aim

To_detefmin_e and verify the phase angle of the given
BLC Series circuits and to design and verify the differentiator and
integrator circuits. ‘

Theory
RLC Circuit.
i(t)=1_sinor
VR = in(f)= RIM sinot
di -
v, = L-E =wLl, cosot
s _1lr I,
Ve= -(-:— In(t)dr = -Ecosmi
YO =Ve+V, +V, .
=Rl sinat+aoll, cosm—-ILcosm
- aC
=RI, sinot +(E’L-——l—-)[. cosmt
m - .
Expressing V(t) as a simple sine function with amplitude A and phase
angle ¢ ' . ‘

* V(1) = Asin(ot + ¢) = Asin ot cos ¢ + Acos ot sin ¢

Comparing both the equations

VA'cqs¢ =Rl,, | Asing =(E{L—'%JI‘_

sonfr e

e ()

Lo

: 'j.-, , g - : 1 Lo
: ; & 2 272 _ o
Magmtudg;of |mpedan'ce = J(R +(m L =y D | )
oL >;lc— then ¢ is positive and the circuit s inductive
ol < e then ¢ is negative and the circuit is cﬁpacilive

= -—l- then the circuit is resistive
- oC :
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RLC circuit

Circuit diagram
250mH 001 pF
0 U"\‘ | £
]‘ I\ ]
To o _ : To
CRO @ Signal ~ 36kQ CRO
Channel [ G enerstor Channel Il

' 0-10v
' : 1Hz -1 MHz - J

Design
_ (WL—;}%)
e
(27zx1000x250x10"— ' 1
tan 60° = : 27%x1000%0.01x107
R
R =~ 8.6kQ
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Apparatus required

" Inductor 250mH ' -1 No.
Capacitor 0.01uF | -1 No.
Resistors 1.5 kQ, 15kQ, 86kQ 1MQ 10KQ - 1 No. each
CRO A . - -1 No.

Signal generator -1 No.

| Precautlons
The ratings of the devices should not be exceeded

Procedure ]
. The connectrons are glven as perthe mrcun dlagram
2. After observing the precautlons the power supply is switched
" ON. .
. 3. The relevant waveforms are traced
4. From the waveforms, the phase angle between current and
| applled voltage are calculated
Result
RC, RL, RLC differentiating and mtegratmg circuits have beer

studied, verified and corresponding waveforms are traced.

Scanned by CamScanner



78

Department of Electrical Engineering, Annamalai University

Circuit diagram

Series Top Clipper

«

1N4007
1kQ
To : To
CRO Signal CRO
Channel] { ) Generator _|* Chennetll
' 0-10v 6V —
1Hz -1 MHz =T
Series Bottom Clipper
v
1N4007
1kQ.
To To
CRO Signal | CroO
Channel ] rg G enerator _— Channelll
0-10v 6 V—
1Hz - 1 MHz :l- T
. v

VY
AR

VA

N\
LV

AWA

U U

t

v
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Exp. No. :
Date
WAVE SHAPING CIRCUITS
Aim |
To construct and study various clipping circuits and the clamping
circuit. .
Theory

- Clipping circuit

The circuit with which the waveform is shaped by removing or
clipping a portion of the input waveform is known as clipping circuit.

Biased clipper

Sometimes it is desired to remove a small portion of the positive
and negative half cycles of the signal voltage. For this purpose biased

clippers are used.

Shunt top clipper

During the positive half cycle of the input, when the instantaneous
value of the voltage is less than the biasing valtage (battery voltage) the
diode is reverse biased and the output voltage will be same as input.
When the instantaneous value”exceeds the biasing voltage the diode
will be forward biased and the output will be same as biasing voltage.

During negative half c'ycle, the diode is reverse biased the input

signal appears at the output.

Shunt bottom clipper

The output is similar to that of shunt top clipper but clipping takes

“place in the negative half cycle of the input. This is because battery

terminal and the diode terminal are reversed.
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Shunt Top Clipper

Department of Electrical Engineering, Annamalai University

Input
v
MW
] 1xQ I
To 1N4007 To
CRO Signal CRO Output
Channel ] G enerator - |* ChannelII
1Hz - | MHz '['— t
Shunt Bottom Clipper
Input
] 1kQ
' 1N4007 To .
CRO Signal CRO Output
Channel @ G enetator "L Channelll g
0-10V -  gV—
: 1Hz -1 MHz :|—
. . 7 v

6V
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Series top clipper

During the positive half cycle of the input, when the instantaneous
voltage is less than the biasing voltage the diode conducts and acts as
_sh‘ort circuit and the output voltage will be same as input. When the
Instantaneous voltage exceeds the biasing voltage, the diode is reverse
biased and output will be same as biasing voltage.

. During the negative half cycle, the diode is forward biased and
the input signal appears at the output.

Series bottom clipper

The operation is similar to that of series top clipper but clipping
takes place in the negative half cycle of input. Here the battery and diode
terminals are reversed.

Combinational circuit

It is a combinational of both shunt top and bottom clipper. So the
clipping takes place during both positive and negative half cycles.

Clampers

Initially the capacitor is charged through diode D, to'a maximum
of V_ with polarities as shown in the figure. The input signal is
superimposed with the capacitor voltage (dc voltage equal to V_) and
is available at the output. The output will be the input voltage whose

reference is shifted by V .

Apparatus required

Capacitor 100pF, 25V _ -1No.
CRO - -1No.
DC power supply (0-10V) - -2 Nos.
Diode 1N4007 - 2 Nos.
Resistor 1kQ, 1TMQ . -1 No.

Signal generator (0-10V)(0-1 MHz) -1 No.

Specifications:

1N 4007

PIV [1250V
1A

IF(av)

Scanned by CamScanner



82

Department of Electrical Engineering, Annamalai University

Clipping at both levels

Input
. : ¥ ‘
} 1xQ | ] ' ;
To 1N4007 A T,
Channet1 { \Y) G enerator _— Channelll
' 0-10V. 6V — — ' 6V
, 1Hz -1 MHz - + T
' \__/6 v U
Clamping Circuit
Input
+Vm »
v
. 100 pF 25V 0
amh 7 [ ‘
s
|
To To
CRO Signel IMQ<__ . CRO Output
Channel ] @Gme,m, A Chennelll 2
0. 10V 1N4007
J 1Hz -1 MHz - ‘
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Precautions

1. Fabricate the circuit using multi sim as per the circuit diagram.
2. The input and the ouput gave form are treated.

Result

Different types of wave shaping circuits have been studied and
input and output waveforms are traced.
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Circuit diagram
(0-10mA) 10 mH 1pF

Digital Ammeter

4 ' Signal

_ ‘ @ G enerator B
(©-10 0-10v

DVMV) 1Hz -1 MHz

Design
T T ! 1,501 Kz
r 2zdLC -27r-\ﬁ0x10'3x1><10'6 .
. 1 [ 1 [tox10™
actor = — . [— =— =
Qf R\/; 100V 1x10°¢

Bandwidt =%=1.591kHz

Tabulation

S. . Voltage = 1V
No. | Frequency, Hz | Current, A
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Exp. No.:»_ q ql- ]D _

Date
- SERIES AND PARALLEL RESONANCE CIRCUITS

Aim
To plot the current vs. frequency graph of series and parallel
resonance circuit and to measure bandwidth, resonant frequency and

Q-factor. :

Theory

Series resonance in RLC circuit - . _ ‘
A circuit is said to be in resonance when the 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) (which is small) and the current is maximum. Since V
and | are in phase, the power factor is unity. -

At resonance

where
X, =al
1
X, =—
¢ aC
w=2n
Resonant frequency
1
] = —
-

The circuit behaves like a pure resistive circuit. So, 1, = I

Resonance curve

The curve between current and frequency is known as resonance curve.
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Circuit diagram

100Q - 10 mH
| £
N
! 1
(0-10ma) ,b - HE
Digital B
‘Ammeter Signal
~ Generator
0-10vV .
Hz - | MHz
T
©-10V)
DVM
Tabulation
s. | Voltage = \
No. | Frequency _ Current
Hz A

@
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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

1
current falls through —«E of the maximum value at resonance.

The bandwidth AB is given by
Band width=f, - f,

where
f, is the lower cut-off frequency
f,is the upper cut-off frequency

Q -Factor . : =

It is defined as the voltage magnification in RLC series circuit at
resonance. At resonance, the current I =V /R is maximum in RLC
series circuit, the voltage across either the inductor or capacitor is equal

to erc.

V=IR
V I X
factor = L ==L
O factor v IR
_@L _2aFL
[ . R

Parallel 'resonance in RLC circuit E
Let us consider the practical curve of the circuit in parallel with

the capacitor as shown in figure. Such a circuit is said to be in electrical
resonance when the reactive component of leakage current becomes
zero. The frequency at which this happens is known as resonance

frequency.

If R is small then
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In parallel resonance, the line current at resonance s mlnlmum
and is in phase with the applied voltage. Hence, power factor is unity.

Comparison of series and parallel resonance

S. No.|" Item Series Parallel
1 Impedance of circuit Minimum Maximum
2 ~ Current at resonance Maximum Minimum
3 Effective impedance R =
CR
4 -Powerfactoratresonance | Unity - Unity
T :
9 | Resonance frequency LI = i—(ﬂj
| 2rIC - 2z\|R* \L
6 - Magnifies - | Voltage Current .
7 | Quality factor oL g
| - R "R

Apparatus required

Capacitor 1pF -1 No
Digital multimeter -2 Nos.
Inductor 10mH -1 No.
Resistor 100Q ~ -1No
Signal generator -1 No.

Precautions .
1. The ratings of the devices used should not be exceeded.
2. Meters should be connected wnth proper ranges for
measurement.

Procedure

1. The connections are made as shown in the circuit diagram.

2. Keeping the input voltage constant, the frequency is varied
and the corresponding meter readings are noted down.

3. Current vs. frequency graph is drawn. The bandwidth,
resonance frequency and Q-factor are calculated.

Result
Current vs. frequency graph was drawn and the bandwndth

resonance and Q factor were calculated for both series and parallel
resonance circuit.
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