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VERIFICATION OF THEVENIN’S THEOREM
EX.NO:1(a)

AlM:

To verify the Thevenin’stheoremforthegivencircuit.

APPARATUSREQUIRED:

S.NO | APPARATUS TYPE | RANGE |QUANTITY

1 |[RPS DC | (0-30)V 1

2 Resistor - 1KQ 3

3 Ammeter DC | (0-10)mA 1

4 Breadboard - - 1

5 Connectingwires - - Few
IHEORY:
THEVENIN'STHEOREM:

Any linear active network with output terminals C and D can be replaced by
asinglevoltagesource (VTh =VOc) inseries withasingleimpedance(ZTh =Zi).

VTh is the Thevenin’s voltage. It is the voltage between the terminals C and D

onopencircuitcondition. Henceit is calledopen circuit voltagedenoted byVOc.

ZTh is called Thevenin’s impedance. It is the driving point impedance at
theterminals C and D when all the internal sources are set to zero. In case of DC ZTh

isreplaced byRTh.
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CircuitDiagramforThevenin’sTheorem




ALCULATION:

TheThevenin’sequivalentcircuitis,
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VTH=VBE

1. Thecircuitconnectionsaregivenasperthecircuitdiagram.
2. SwitchONthepowersupply.

3. Initiallyset5V asinputvoltagefromRPS.

4. Theammeter readingis notedand thevalue istabulated.

Table:
Let V=5V

S.NO Voltage in Volts LoadCurrentinAmps

TheoreticalVValue PracticalValue

RESULT:

ThustheThevenin’stheoremforthe givencircuitisverifiedsuccessfull
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RTON’STHEOREM
EX.NO:1(b)

AlM:

Toverifythe Norton’stheoremforthegiven circuit.

APPARATUSREQUIRED:

S.NO | APPARATUS TYPE | RANGE |QUANTITY
1 [RPS DC | (0-30)V 1
2 Resistor - 1KQ 3
3 Ammeter DC | (0-10)mA 1
4 Breadboard - - 1
5 Connectingwires - - Few

THEORY:
RTON’STHEOREM:

Any linear active network with output terminals C and D can be replaced by
asinglecurrentsourcel SC(IN)in parallelwith asingle impedance (ZTh =Zn).

ISC is the current through the terminals C and D on short circuit condition. ZTh

iscalledThevenin’s impedance.Incaseof DCZThis replaced byRTh.

ThecurrentthroughimpedanceconnectedtotheterminalsoftheNorton’sequivalentcirc
uitmusthavethesamedirectionasthecurrentthroughthesameimpedance connected to

theoriginal activenetwork.

A 1KQ B C
——AMAA
R, ot
RRS =y KQER, s Bi
(0-30)v [- +
(0-10) mA
r E D

CircuitDiagramforNorton’sTheorem




ALCULATION:

TheNorton’sequivalentcircuitis,
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LetV=5V

IntheloopABEFADbyapplyingKVL,

LRy + (Iy —Isc)R, =V

LX1+ (I,—I:)X1=5

2l —lp=5—-———————— —— — (1)
IntheloopBCDEBbyapplyingKVL,

(I = Isc)R, =V

(L—I)X1=0

Iilg Shim——memmmTs (2)

Fromtheequation(l) and(2),
. Ige = 5mA
I, =5 ma
IL=1SC*RTH
RTH+RL

PROCEDURE:
1. Thecircuitconnectionsaregivenasperthecircuitdiagram.
2. SwitchONthepowersupply.
3. Initiallyset5V asinputvoltagefromRPS.

4. Theammeter readingis notedand thevalue istabulated.

RESULT:

ThustheNorton’stheorem forthe givencircuit isverifiedsuccessfully.
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KIRCHOFFE’S VOLTAGE LAW
EX.NO:2(a)

AlM:

ToverifytheKirchoff’s VoltageLaw (KVL)forthegivencircuit.
APPARATUSREQUIRED:

S.NO APPARATUS TYPE | RANGE | QUANTITY
1 |RPS DC | (0-30)V 1
2 Resistor - 1KQ 3
3 Voltmeter DC | (0-10)V 3
4 | Breadboard - - 1
5 Connectingwires - - Few
EORMULAUSED:

1. CURRENTDIVISIONRULE:

I=TOTALCURRENTXOPPOSITERESISTANCE
TOTALRESISTANCE

2. OHM’SLAW:
V=IR
Where, V=VoltageinVolts
I=CurrentinAmperesR
=Resisterin Ohms
IHEORY:

KIRCHOFF’'SVOLTAGELAW:

Itstatesthatthe algebraic sum ofallthevoltagesin aclosedloopisequalto
zero.

> V=0
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ALCULATION:

Ri=1k @ Ri=qk Rk O
- RlRZ
T
I=—
LetV=5V,
11=1*R2
R1+R2
V1=I1*R1
IntheloopABEFA,
V=W+ W
{0-10 )V
V3
v
A * N B C
| R_3 1KQ |1| |2II
. L(0-10)v ] (0-10)V
RPS ——, R1§ Rzg ;
I W
(0-30)v [~ 1KQ 1 1KQ 2
P E D

CircuitDiagramfor Kirchoff’sVoltageLaw
PROCEDURE:
KIRCHOFI’'SVOLTAGELAW:
Thecircuitconnectionsaregivenasperthecircuitdiagram.
SwitchONthepowersupply.
Initiallyset5V asinputvoltagefromRPS.

Thevoltmeterreadings arenoted andthevalues aretabulated.

o~ w0 N

Thesame procedureis repeated forvarious values.
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Table:
LetV=5V

S.NO [Appliedvoltage

VoltageinVolts

V1

V2

V3

RESULT:

ThustheKirchoff’sVoltageLaw(KVL) forthe givencircuitisverified.
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KIRCHOFF’'SCURRENTIAW

EX. NO:
2(b)AIM:
ToverifytheKirchoff’sCurrentLaw(KCL)forthegivencircuit.

APPARATUSREQUIRED:

S.NO | APPARATUS |TYPE| RANGE |QUANTITY
1 [RPS DC | (0-30)V 1
2 Resistor - 1KQ 3
3 Ammeter DC | (0-30)mA 3
4 Breadboard - - 1
5 Connectingwires - - Few
FORMUILAUSED:

1. CURRENTDIVISIONRULE:

I=TOTALCURRENTXOPPOSITERESISTANCE
TOTALRESISTANCE

2. OHM’SLAW:
V=IR

Where, V=Voltagein Volts
I=CurrentinAmperesR

=ResisterinOhms

IHEORY:
KIRCHOFIF'SCURRENTLAW:
Itstatesthatthe algebraicsumofthecurrents meetingatanodeisequaltozero.

E Current flow towards the node = E Current flow away from the node

CALCULATION:

Q, Q

Ry= 1K R, = 1k ©.Ry= 1K
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LetV=5V,

11=1*R2
R1+R2

I

AtnodeBthecurrent=I=11+12

{0 -30 ymA

EEYVIVIVEE O <
' Ry 1k ~— "1 L3
R, Ry
RPS ___*v TKO TKO
(0 -30)v [— 2 -
A
= {0 -30 )mA T |1 (0 -30 ymA
F E D
CircuitDiagramforKirchoff’sCurrentLaw
PROCEDURE:
KIRCHOFIFPSCURRENTLAW:
1. Thecircuitconnectionsaregivenasperthecircuitdiagram.
2. SwitchONthepowersupply.
3. Initiallyset5V asinputvoltagefromRPS.
4. Theammeterreadingsarenotedandthevaluesaretabulated.
5. Thesameprocedureisrepeatedfor variousvalues.

Currentinamps
S.NO Appliedvoltage

11 12 1=11+12

RESULT:
ThustheKirchoff’sCurrentLaw(KCL)forthegivencircuitisverified.
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VERIFICATONOEFSUPERPOSITIONTHEOREM

Toverifythesuperposition theoremforthe givencircuit.

APPARATUSREQUIRED:

S.NO | APPARATUS TYPE | RANGE |QUANTITY
1 |RPS DC (0-30)V 2
1KQ,2K,10

2 Resistor - K 3

3 Ammeter DC | (0-50)mA 1

4 Breadboard - - 1

5 Connectingwires - - Few
IHEORY:
SUPERPOSITIONTHEOREM:

The superposition theorem for electrical circuits states that the total current in
anybranch of a bilateral linear circuit equals the algebraic sum of the currents produced
byeachsourceactingseparatelythroughout thecircuit.

To ascertain the contribution of each individual source, all of the other sources
firstmustbe"killed"(set to zero)by:

1. replacingallothervoltagesourceswithashortcircuit(therebyeliminatingdifferenceof
potential. i.e. V=0)

2. replacingallothercurrentsourceswithanopencircuit(therebyeliminatingcurrent.i.e.l=
0)

This procedure is followed for each source in turn, and then the resultant currents
areadded to determine the true operation of the circuit. The resultant circuit operation is
thesuperpositionofthevarious voltageand current sources
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CircuitDiagramforSuperposition Theorem
Table:
LoadcurrentacrossthebranchAB
El E2 (MA)
S.No
voltage(Volts) voltage(Volts)
Theoritical Practical
1
E1SOURCE IS
R 1 A R]
VA VAVA%A
I 1K Q 1KQ
RPS —_—+
030V —— 1K Qé R,
E=5v [
1 +
s
A) (0-10)mA
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ALCULATION:
Ri=1K @ ; Ry=ik Q:Ryzk @
Vv
] =v—
Ry
LetV=5V,
L SRS =330 e 20
R,+ R, 1000+ 1000
Table:
Loadcurrentacrossthebranch
AB(MA)
S.No Elvoltage(Volts)
Theoritical Practical
1 5
E2SOURCEISACTING:
YWA vWA
1KQ 1KQ
—— RPS
1KQZ R, = e
) E 2=10v
AT
A ) {0-10)mA
B
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ALCULATION:

=R, + :.,_Ri
R.+ R
vV
I=—
R,
LetV=10V,
Lgy =1X —2— =666 X107 X ———
e R.+ R, 1000+1000
Table:
Loadcurrentacrossthebranch
AB(MA)
S.No E2voltage(Volts)
Theoritical Practical
1 10
Eland E2SOURCESAREACTING:
Lisg = Ligy+ Lip;
RESULT:

Thusthesuperpositiontheoremforthegivencircuitisverified.
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VERIFICATONOEMAXIMUMPOWERTRANSFERTHEOREM
EX.NO:4(a)

AlM:

Toverifythemaximum powertransfer theoremfor thegiven circuit.

APPARATUSREQUIRED:

S.NO | APPARATUS TYPE | RANGE |QUANTITY
1 |[RPS DC | (0-30)V 1
2 Resistor - 1KQ 2
3 VariableResistor 1KQ 1
4 Ammeter DC | (0-10)mA 1
5 Breadboard - - 1
6 Connectingwires - - Few

IHEORY:
MAXIMUMPOWERTRANSFERTHEOREM:

In electrical engineering, the maximum power (transfer) theorem states that,
toobtain maximum external power from a source to a load with a finite internal
resistance,theresistanceof theloadmust bemadethe sameas that of thesource.

The theorem applies to maximum power, and not maximum efficiency. If
theresistance of the load is made larger than the resistance of the source, then efficiency
ishigher, since most of the power is generated in the load, but the overall power is
lowersincethe total circuit resistancegoes up.

If the internal impedance is made larger than the load then most of the power
endsup being dissipated in the source, and although the total power dissipated is higher,
due toalowercircuit resistance, itturns outthatthe amountdissipated intheload isreduced.
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CircuitDiagramforMaximumPowerTransferTheoremCA

LCULATION:
ToFindRTH:
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LetV=5V,

Veg = Vgg =5—1KX 1
[, = —28 = 22— 55,4
= 2X Rty 2X500

wB = hE X Rpyy=25X10"2X25X1072.X'500

~ L oad Resistance R; =
PROCEDURE:
1. Thecircuitconnectionsaregivenasperthecircuitdiagram.
2. SwitchONthepowersupply.
3. Initiallyset5V asinputvoltagefromRPS.
4. The ammeter reading isnotedfor variousvaluesof loadresistance
andthevalues aretabulated.

5. Theloadresistanceforthemaximum powerisobtained fromthetable.

Table:
LetV=5V
Resistance(RL) |Current(IL) | Power(IL?RL)
S.No
inOhms inmA inmw
1 100
2 200
3 300
4 400
5 500
6 700
7 900
RESULT:

Thusthemaximumpowertransfertheoremforthegiven
circuitisverifiedsuccessfully.
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RECIPROCITYTHEOREM
EX.NO:4(b)

AlM:

Toverifythereciprocitytheoremforthegivencircuit.

APPARATUSREQUIRED:

S.NO APPARATUS TYPE | RANGE | QUANTITY

1 [RPS DC | (0-30)V 1

2 Resistor - 1KQ 4

3 Ammeter DC | (0-5mA 1

4 | Breadboard - - 1

5 Connectingwires - - Few
IHEORY:
RECIPROCITYTHEOREM:

The reciprocity theorem states that if an emf ‘E’ in one branch of a
reciprocalnetwork produces a current I in another, then if the emf ‘E’ is moved from the
first to thesecond branch, it will cause the same current in the first branch, where the emf
has beenreplaced by a short circuit. We shall see that any network composed of linear,
bilateralelements(such as R,Land C) is reciprocal.

Beforeinterchanging:

RPS ——y,

(0-30)v [-

Circuit DiagramforReciprocityTheorm
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ALCULATION:

LetV=5V

IntheloopABEFbyapplyingKVL,

LR, + (I, —DR, =V

LX1+ (I,-DX1=5

2 —I=5—-————————— —— (1)
IntheloopBCDEbyapplyingKVL,

IR, +IR,— (I, — DR, =V
IX1+1X1—(L,-DX1=0

AT N 2)
2K —lKI_ 52 a2 el — © v 140t
o= |1k ap | =6K:—1K*=5K*=5x10
2K 5 i C
3 e |=51<.= 5% 103
2= |_1k o *
D, 5Xx10°
1=_ —_——— = 1'7724
D 5Xx10°
PROCEDURE:

1. Thecircuitconnectionsaregivenasperthecircuitdiagram.
2. SwitchONthepowersupply.

3. Initiallyset5V asinputvoltagefromRPS.

4

. Theammeterreadingisnoted andtabulated.

Current(mA)
V(Volts)
Theoritical | Practical
5
A 1KO B M 1ko (s
— e AAAAAS r— e AAAAAN
1 R, ly- 1 R
1Ko =R, TKO= R,
{0 -10) mA AD L
= RPS ——
(0 -30 )V '|’—
F E D

CircuitDiagramforReciprocity Theorem
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ALCULATION:
LetV=5V.
IntheloopABEFADbyapplyingKVL,
IR,— (I,— DR, =V
IX1— (L, -DX1=0
L +2l=0—————————— —— (1)
IntheloopBCDE BbyapplyingKVL,
LR, +LR,+ (I,—DR, =V

LX1+L X1+, -)X1=5

3,-I=5—————————— —— (2)
AR 2K [omien penes pmge _powians
ool 3x  igl = 1K 6K = 5K 5 X 10
T OF oy cgpe o qusevias
D:—lah_ c| =-sKk-0=-5x10
D, —-5X10°
|=—= ——=1mA
D —5X10
PROCEDURE:
1. Thecircuitconnectionsaregivenasperthecircuitdiagram.
2. SwitchONthepowersupply.
3. Initiallyset5V asinputvoltagefromRPS.
4. Theammeterreadingisnoted andtabulated.

bleforbeforei | .
Current(mA)
V(Volts)
Theoritical | Practical
5
RESULT:

Thusthereciprocitytheoremforthegiven circuitisverifiedsuccessfully.
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DETERMINATIONOFRESONANCEFREQUENCYOESERIE
ANDPARALLELRL IRCUIT

TodeterminetheresonancefrequencyofseriesandparallelRLCcircuits

APPARATUSREQUIRED:

S.NO APPARATUS TYPE RANGE QUANTITY

Function (1Hz-

1 AC 1
Generator 3MH?z)

2 Resistor AC 600Q 1

3 Inductor AC 101.4mH 1

4 Capacitor AC 0.01lmF 1

5 Ammeter AC (0-10)mA 1

6 Breadboard - - 1

7 Connectingwires - - Few

IHEORY:

TheresonanceofaRL Ccircuitoccurswhentheinductiveandcapacitivereactanceare
equalinmagnitude  butcanceleachother  because they are  180degreesapartin
phase.Thesharpminimum
inimpedancewhichoccursisusefulintuningapplications. Thesharpness of the
minimumdepends on thevalue ofR.

The frequency at which the reactance of the inductance and the capacitance
canceleach other is the resonant frequency (or the unity power factor frequency) of this
circuit. Thisoccursat
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SERIESRESONANCE:

101.4mH 0.01mF

——— D060 ——
L C

+ . +
@) Function 6000 % R R9
Generator

(=)

CircuitDiagramforSeriesResonant

ALCULATION:
R =600Q
L=101.4mH
C =0.01pF
~ The resonant frequency is,
1 1

¥ S i

=5KH:z

2nVLC  27V101.4X 1072 X 0.01 X 1078

PROCEDURE:

1
2
3.
4

. Thecircuitconnectionsaregivenasperthecircuitdiagram.

SwitchONthepowersupply.

Theinput isgiven intheformof sinwavebyfunction generator.

. Theamplitudeoftheresponseacrosstheresistorisnotedforvariousfrequ

encyranges.

Thecurrentiscalculatedandtabulated.
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Output
S.N | Frequncy I=V/R

voltage

0 (KHz) (mA)
(Volts)

1 1

2 2

3 2.5

4 3

5 4.5

6 6

7 7

8 8

'm A
'max

Jome

Fraquency in KHz

FrequencyResponseofSeriesResonanceCircuit
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PARALLELRESONANCE:

101.4mH

DGOGD!

L
C
2} Il

il - +
)Flmction 0.01mF 6000 % R @
Generator

=
=)

G

CircuitDiagramfor ParallelResonant

ALCULATION:

R =600Q2

L=101.4mH

C =0.01pF

~ The resonant frequency is,

= 1_ = = =5KHz

' 2nVLC 2mV101.4X1073X0.01X10°%
PROCEDURE:

1. Thecircuitconnectionsaregivenasperthecircuitdiagram.

2. SwitchONthepowersupply.

3. Theinput isgiven intheformof sinwavebyfunction generator.

4. Theamplitudeoftheresponseacrosstheresistorisnotedforvariousfrequencyrang

€s.

5. Thecurrentiscalculatedandtabulated.
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Output
Frequency I=V/R
S.No voltage
(KH2) (MA)
(Volts)
1 1
2 1.8
3 2.5
4 3
5 4
6 5.2
7 7
8 8
A
m
I
MIN
-
f, Fragquency in KHz

FrequencyResponseofParallelResonanceCircuit

RESULT:

Thusthefrequencyresponseof seriesandparallel resonantcircuits areanalyzed.
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TRANSIENTANALYSISOERLAND R IRCUIT

EX. NO:
6AIM:

ToconstructRL&RC transientcircuitandto drawthe transientcurves.

APPARATUSREQUIRED:

S.NO NAME RANGE TYPE QTY.

OFTHEEQUI
PMENT

1. RPS (0-30)V DC 1

2. Ammeter (0-10)mA MC 1

3. Voltmeter (0-10)V MC 1

4. Resistor 10KQ - 3

5. Capacitor 1000u F - 1

6. Breadboard - - 1

7. Connecting - Single Asrequired

Wires strand
THEORY:

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

An inductive device will not allow sudden change in current and capacitance device will not
allowsuddenchangeinvoltage.Hencewhenswitchingoperationisperformedininductiveandcapacitivede
vices, the current & voltage in device will take a certain time to change from preswitching value to
steady state value after switching. This phenomenon is known as transient. Thestudy of switching
condition in the circuit is called transient analysis.The state of the circuit frominstant of switching to
attainmentofsteady stateiscalled transient state. The time duration fromthe instant of switching till
the steady state is called transient period. The current & voltage of
circuitelementsduringtransientperiodis calledtransientresponse.

FORMULA:

TimeconstantofRCcircuit=RC

PROCEDURE:

e Connectionsaremadeasperthecircuitdiagram.
e BeforeswitchingONthepowersupplytheswitchSshouldbeinoffposition
e NowswitchONthepowersupplyandchangetheswitchtoONposition.
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CIRCUITDIAGRAM:

S

L 10 KQ
B i
12 R (gl
+ =
—F (0-3MV b
_.'r' oe L < 0.1mH
RPS %
2
(‘?{ 0-10)mA
TABULATION:
S.NO. TIME CHARGINGC| DISCHARGING
(msec) URRENT()A | CURRENT(DA

MODELCALCULATION&ANALYSIS:

0.6326

Velty mvolts —

1]

t i IS —_—

f—— Transient state —— Jaf Steady

CIRCUITDIAGRAM:RC

State

CIRCUIT:
5 0-10m 4 10 Ko
B (D
1> + <c E
+ ~fA
—_.'Z (0-3my
7 oc
FP3

(0-100V
MC

[
L
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Ye(t) involts —-

MODELGRAPH:

CHARGING

LN

DISCHARGING

0.6326 %
-A
1] ¢ i ’
s — t inms
+— Transient state —eci— Steady
state
CHARGING:
S.NO. TIME VOLTAGE CURRENT
(msec) ACROSS* THROUG
(O H‘C’
(volts) (mA)
MODELCALCULATION&ANALYSIS:
TABULATION:
DISCHARGING:
S.NO. TIME VOLTAGE CURRENT
(msec) ACROSS* THROUG
C7 H‘C’
(volts) (mA)
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MODEL CALCULATION & ANALYSIS:

RESULT:

Thusthe transientresponseofRL&RCcircuitforDCinputwasverified.
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