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Experiment: 1
Date:

Aim: To Study & verify the Superposition Theorem for DC Network.

Specific Objectives:

After performing the experiment, one should able to:
 Find the current flowing through any particular branch of a given

network due to various sources.
 Apparatus:

 Superposition Trainer kit
 Connecting wires
 Ammeter (0-250)mA

 Theory:

Statement:
“If a number of voltage or current sources are acting simultaneously

in a linear network, the resultant current in any branch is the algebraic
sum of the currents that would be produced in it, when each source acts
alone replacing all other independent sources by their internal
resistances”.

Explanation:
Consider the simple d.c circuit shown in fig-1 to understand the

Superposition Theorem.

Step-I: Take only one independent source of voltage/current &
deactivate the other independent voltage/current sources. Obtain branch
currents.

Step-II: Repeat the above step for each of the independent sources.
Step-III: To determine the net branch current utilizing superposition

theorem, just add the currents obtained in step-1 & step-2 for each branch. If
both currents are in the same direction, just add them, on the other hand, if
both re directed opposite in each step, assume the direction of the clockwise
current to be +ve & subtract the current obtained in the next step from the
original current. The net current in each branch is then obtained.



 Procedure:
1. Connect the (+) & (-) Banana connecters of DC supplier P1 & P2

respectively.
2. Connect the (+) connecters of ammeter P3 & (-) to P4.
3. Connect the P6 to C1 & P7 to C2.Veryfy the circuit as in figure.
4. Switch ON the Power supply to the unit.
5. Switch ON the SPDT switch for DC supply.
6. Note down the current reading in the ammeter. This is the value of

current I2 through R2.
7. Switch OFF the DC supply disconnect C1 & P6,C2 & P7 as in figure.
8. Switch ON the DC supply and note down the current I’2 through R2

due to the voltage source.
9. Switch OFF the DC supply disconnects P1 & P2 from the DC supply

and connect the P1 & P2.
10. Connect the C1 & C2 to P6 & P7 respectively as in figure.
11. Switch ON the DC supply and Note down the ammeter

reading. This is the current I’’2 flowing through R2 due to the
current source.

12. Verify the whether I2=I’2 + I”2.

 Circuit diagram:

 Observations:

Voltage
V1

Current
I1

Voltage
V2

Current
I2

Measured
I=I1+I2

Observed
I

 Calculation:

 Conclusion:



Experiment:2
Date:

Aim: To Study & verify the Thevenin’s Theorem.

Specific Objectives:

After performing the experiment, one should able to:
 Find the current flowing through any particular branch of a given

network.
 Apparatus:

 Thevenin’s Theorem Trainer kit
 Millimeter
 (0-250)mA,(0-15)V
 Connecting Wires.

 Theory:

Statement:
“Any two terminal bilateral linear d.c. circuits can be replaced by an

equivalent circuit consisting of voltage source & a series resistance”.
Explanation:

Consider the simple d.c circuit shown in fig-1 to understand the
Thevenin’s Theorem.

Step-I: Remove the load resistor RL & find the open circuit voltage across
the open circuited load terminals which is nothing but the Thevenin’s
voltage (Vth).
Step-II: Deactivate the constant sources i.e. removing the voltage &
current sources by their internal resistance providing short circuit & open
circuit respectively. Find the internal resistance of the source side looking
through the open circuited load terminals which is the Thevenin’s
resistance (Rth).



Step-III: Obtain Thevenin’s equivalent circuit by placing Rth in series with
Vth.
Step-IV: Reconnect RL across the load terminal which represents the
Thevenin’s equivalent circuit as shown in fig-2.

 Procedure:
1. Connect the DC supply with the DC Network input terminal.
2. Connect the ammeter between P3 and L1.
3. Short the terminal P4 and L2.
4. Switch ON the Power supply and Note down the Voltage and

Current.
5. Disconnect the Load and measure open circuit voltage(Voc).
6. Draw the equivalent circuit.
7. Place the corresponding component in the the venin’s equivalent

network and apply the open circuit voltage And note down the load
current.

8. Comparing the both DC Network Load Current and the venin’s
equivalent circuit current and tabulate it.

 Circuit diagram:

 Observations:

Thevenin’s
Voltage
Vth (V)

Thevenin’s
resistor
Rth (Ω)

Load current  IL (mA)

Calculated

Lth

th
L RR

V
I




Observed

 Calculation:

 Conclusion:



Experiment:3
Date:

Aim: To Study & verify the Norton’s Theorem.

Specific Objectives:

After performing the experiment, one should able to:
 Find the current flowing through any particular branch of a given

network.
 Apparatus:

 Norton’s Theorem Trainer kit
 MultiMater
 (0-250)mA,(0-15)V
 Connecting Wires.

 Theory:

Statement:
“Any two terminal bilateral linear d.c. circuit  can be replaced by an

equivalent circuit consisting of current source & a  resistance in parallel”.

Explanation:
Consider the simple d.c circuit shown in fig-1 to understand the

Norton’s Theorem.

Step-I: Remove the load resistor RL & find the internal resistance of the
source network by deactivating the constant sources. This resistance is RN.

Step-II: Short the load terminals and find the short circuit current
flowing through the shorted load terminals. Let this current be Isc.

Step-III: Obtain Norton’s equivalent circuit by placing RN in parallel with
Isc as shown in figure.

Step-IV: Reconnect RL across the load terminals which represents the
Norton’s equivalent circuit as shown in fig-2.

 Procedure:
1. Connect the DC supply with the DC Network input terminal.
2. Connect the ammeter between P3 and L1.



3. Short the terminal P4 and L2.
4. Switch ON the Power supply and Note down the Voltage and

Current.
5. Disconnect the Load and short the terminal P3 to P4 through

ammeter.
6. Measure the short circuit current Isc.
7. Draw the equivalent circuit.
8. Place the corresponding component in the Norton equivalent

network and apply the open circuit voltage And note down the load
current.

9. Comparing the both DC Network Load Current and Norton
equivalent circuit current and tabulate it.

 Circuit diagram:

 Observations:

Short circuit
ISC (mA)

Norton’s
Equivalent
Resistance
RN ( )

Load
resistor
RL (Ω)

Load current   IL (mA)

Calculated

=Isc .
LN

N

RR

R



Observed

 Calculation:

Conclusion:



Experiment:4
Date:

Aim: To Study & verify the Reciprocity Theorem for DC network.

Specific Objectives:

After performing the experiment, one should able to:
 Know that the input & output can be interchanged without

altering the response of the network to a prescribed input.
 Apparatus:

 Reciprocity Trainer kit
 MultiMate
 (0-250)mA,(0-15)V
 Connecting wiers.

 Theory:

Statement:
“The reciprocity theorem states that in a linear, bilateral, single

source network, the ratio of excitation to response is constant when the
positions of excitation & response are interchanged”.

Explanation:
Consider the simple d.c circuit shown in fig-1 to understand the

Reciprocity Theorem.



 Procedure:

1. Connect the DC supply with the DC network input terminals.
2. Connect the ammeter between P3 &L1.
3. Short the terminal P4 &L2.
4. Switch ON the power supply and bnotedown the voltage and       current.
5. Disconnect the load and measure open circuit voltage.
6. Drown the equipment circuit.
7. Place the corresponding component in the Trevelyan eqvopment network&
apply the open circuit voltage and note down the load current.
8. Comparing the both DC network, load current and thelvenil’ equipment
circuit current and tabulate it.

 Circuit diagram:

 Calculation:

 Conclusion:



Experiment:5
Date:

Aim: To Study & verify the Maximum power transfer Theorem for DC
network.

Specific Objectives:

After performing the experiment, one should able to:
 Find the value of resistance from which maximum power can be

transferred.
 Apparatus:

 Maximum power transfer theorem Trainer kit
 Millimeter ,Ammeter(0-250)mA
 Connecting wires.

 Theory:

Statement:
“A resistance load, being connected to a dc network, receives”.

Explanation:
Consider the simple DC circuit shown in fig-1 to understand the

Thevenin’s Theorem.

Step-I: Remove the load resistor RL & find the open circuit voltage across
the open circuited load terminals which is nothing but the Thevenin’s
voltage (Vth).
Step-II: Deactivate the constant sources i.e. removing the voltage &
current sources by their internal resistance providing short circuit & open
circuit respectively. Find the internal resistance of the source side looking
through the open circuited load terminals which is the Thevenin’s
resistance (Rth).

Step-III: Obtain Thevenin’s equivalent circuit by placing Rth in series with
Vth.
Step-IV: Reconnect RL across the load terminal which represents the
Thevenin’s equivalent circuit as shown in fig-2.



 Procedure:
1. Keep the Pot in maximum position.
2. Connect the P1 & P2 using the connecting wires. Using a multimeter

measure the resistance value across P3 and P5 connecters.This is
the value of source resistance Rs.

3. Disconnect the P1 & P2.Connect (+) & (-) connecters of DC power
supply to P1 & P2 of T network for Maximum power transfer theorem.

4. Connect the P5 & P6.Connect (+) of ammeter of P3 & (-) of
ammeter to P4 as in figure.

5. Switch ON the power supply to the unit.
6. Switch ON the 12V DC supply.
7. Note down the ammeter reading IL.
8. Switch OFF the DC supply and measure the resistance value RL

across P4 & P6 using the multemeter.
9. Calculate power transferred to RL using the formula

PL=IL
2 RL

10 Vary the pot in step and repeat the step (6 – 8).
11 Tabulate the readings as table-1.
12 Determine the value of RL for which PL is the maximum.
13 Verify whether this value of RL=RS.

 Circuit diagram:

 Observations:

SL NO. IL RL PL=IL2RL



 Calculation

 Conclusion:





Experiment:6

Aim: To Study & verify Mesh analysis with Voltage Source for DC
network.

Specific Objectives:

After performing the experiment, one should able to:
 Find the current flowing through any particular branch of a given

network and Loop current.
 Apparatus:

 Mesh analysis Trainer kit
 MultiMate
 Patch Cards.

 Theory:
Loop current Using voltage source Using current

source
I1
I2
I3

 Statement:

 Explanation



 Procedure:

●  To connect (P1 to P9) & (P2 to P10).

●  To connect(P11 & P12),(P25 & P26),(P15 & P16),(P17 & P18),(P19 &
P20),(P21 & P22).

●  Step-1
Two end of the ammeter probe connected between  P13 & P14.Note down

the loop 1(I1)current.

●  Step-2
Disconnect the ammeter .Connect pin P13 & P14 using the Patch cards.

Then Disconnect the pin P17 & P18 to connect the ammeter between the two
point P17 to P18.Note down the Loop 2 current (I2).

●  Step-3
Disconnect the ammeter. Connect P17&P18 Using Patch Cards. Then Disconnect
Point (P21&P22) & To Connect the ammeter between the two point (P21&P22).
Note down the Loop 3 current (I3).

 Circuit diagram:

 Observations:



 Conclusion:



Experiment:7

Date:

Aim: To Study & verify the Nodal analysis with Voltage Source for DC
network.

Specific Objectives:

After performing the experiment, one should able to:
 Find the current flowing through any particular branch of a given

network and node Voltage.
 Apparatus:

 Nodal analysis Trainer kit
 Multimeter
 Patch Cards.

 Theory:

Statement:

Explanation:



 Procedure:

To connect the (P11 & P12),(P13 & P14),(P25 & P26),(P15 & P16),(P17 &
P18),(P28 & P29),(P19 & P20),(P21 & P22).

To connect the voltmeter point (P25 & P10),(P28 & P10).Note down node
voltage V1 & V2 connect the ammeter between (P11 & P12).Note down the
current value that is branch 1 current I1 .

Connect this point (P11 & P12) & remove the patch card between (P25 &
P26).To connect an ammeter between (P25 & P26).Note down the current value
that is branch 2 current I4.

Connect this point (P25 & P26) and remove the patch card between (P15 &
P16).To connect an ammeter between (P15 & P16).Note down the branch
current I2.

Connect this point (P15 & P16) using the patch cards. Remove the patch card
between (P19 & P20).To connect an ammeter between (P19 & P20).Note down
the branch current I3.

Connect this point (P19 & P20) using the patch cards. Remove the patch card
between (P28 & P29).To connect an ammeter between (P28 & P29).Note down
the branch current I5.

To vary the DC input voltage and Note down the Corresponding node voltage &
Branch current.

 Circuit diagram:



 Observations:

Branch current Using voltage source Using current source

 Conclusion:



Experiment :8
Date:

Aim: To Study the Millman’s theorem.

Specific Objectives:

After performing the experiment, one should able to:
 Find the current flowing through any particular branch of a given

network .
 Apparatus:

 Millman’s theorem Trainer kit
 Multimeter
 Patch Cards.

 Theory:

Statement:



Explanation:

 Procedure:

 Switch ON the network after the forming the required DC network.

 Apply the required variable voltage on the branch.

 Note down the voltage and Load current.

 Switch OFF the power supply.

 Calculate the value as per tabulation and also find out the theoretical Load
current IL.

 Finally draw the equivalent circuit according  to the desired DC network
these after make the connections as per equivalent circuit and give
equivalent circuit voltage.

 Note down the load current and check whether the both load current are
equal or not.

 Repeat the same Procedure for the different value of voltages and number
sources.



 Circuit diagram:

 Observations:

S.No Source
Voltage

Internal
Source
resistance

Ip V R ITL

 Conclusion:


