CMR
INSTITUTE OF
TECHNOLOGY

Sub:

Network Analysis Code:

Scheme and solution

Mark

1. A wheatstone bridge ABCD is arranged as follows: AB = 10Q, BC =30Q, CD = 15Q and DA =
20Q. A 2V battery of internal resistance 2€2 is connected between points A and C with A being
Ipositive. A galvanometer of resistance 40€2 is connected between B and D. Find the magnitude and
direction of the galvanometer current.

Applying KVL clockwise to the loop ABDA, we get

10i; +40:. — 20, =0
=% 10:, - 206, +40:. =0

Applying KVL clockwise to the loop BCDE, we pet

iy —1.) — 16(,; +i.) —40i. =0
= 30i, — 15i,  B5i. =0

Finally, applying K VL clockwise to the loop ADCA, we get
2, + 1618, +i=) +20(- +3;) —2=10
= 2t + 371, + 15, =

) in matrix form, we gel
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Using Cramer’s rule, we find that

2*5 steps=10M
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a.State and explain KCL and KVL using any electrical circuit of your choice.

Kirchhoff’s Current Law
The first law is Kirchhoff’s current law(KCL), which states that the algebraic sum of
currents entering any node is zero.

i, +i.—ig=0

Kirchhoff’s Voltage Law
Kirchhoff’s voltage law(K VL) states that the algebraic sum of voltages around any closed
Ipath in a circuit is zero.
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Statements: 1#*2=2M
Example circuit 1*2=2M

[b.State and explain superposition theorem along with the procedure to apply.

In any linear circuit containing multiple independent sources, the current or voltage at any
ipoint in the network may be calculated as algebraic sum of the individual contributions of each
source acting alone.

Action Plan:

(1) In a circuit comprising of many independent sources, only one source is allowed to be active
in the circuit, the rest are deactivated (turned off).

(i1) To deactivate a voltage source, replace it with a short circuit, and to deactivate a current
source, replace it with an open circuit.

(ii1) The response obtained by applying each source, one at a time, are then added algebraically
to obtain a solution.




Determine all node voltages in the circuit shown using nodal analysis.
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a. For the circuit shown , find R such that the maximum power delivered to the load
is 3 mW.
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Then, applving KCL ar node a, we get

Hy = — 1}
: 3
22 3 o
Prr'lu—_]x{_f:ﬁ—i)ﬁ 10
R=1kQ

b. Explain Thevinin’s theorem and Norton’s theorem by considering any circuit as an example
A linear two—terminal circuit can be replaced by an equivalent circuit consisting of a

voltage source Vth in series with a resistor Rth, Where Vth is the open—circuit voltage at the
tterminals

and Rth is the input or equivalent resistance at the terminals when the independent sources

are turned off or Rth is the ratio of open—circuit voltage to the short—circuit current at the
terminal pair.
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consisting of a current source i in parallel with resistor R, where 1

is the short-circuit current through the terminals and R is the input or equivalent resistance

at the terminals when the independent sources are turned off. If one does not wish to turn off
the independent sources, then R is the ratio of open circuit voltage to short—circuit current

at the terminal pair.
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Norton’s theorem states that a linear two-terminal network can be replaced by an equivalent circuit

a. Find current i1 using source transformation for the circuit shown




ImA C‘) 47kQ g 10k< C?D 20mA

47kQ 4 3.3k02 10kQ2

4Tx10° A 20x1073
w110 () () x10x10°
ATV i ' =200V

Using K VL to the above circuit.
AT + 47 % 10%; — 4i; +13.3 x 10%; + 200 =0

Solving, we find that
11 = 4.096 mA

Ib.Explain bilateral and unilateral networks with an example for each.

A Unilateral network is one whose properties or characteristics change with the direction.
An example of unilateral network is the semiconductor diode, which conducts only in one
direction.

A bilateral network is one whose properties or characteristics are same in either direction.
For example, a transmission line is a bilateral network, because it can be made to

iperform the function equally well in either direction.

1*2=2M

2]

In the network shown in fig. 6, the load Z is connected between terminals A and B. Find the value
of the load Z1 such that it receives the maximum power. Also find the value of maximum power.
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=86 -6949
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a. Find the current through 3 + j4 Q using superposition theorem.
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Two cases of activating circuits:2*3=6M
Addition of two currents: 2M

Ib. Explain active and passive elements with an example for each.

An element is said to be passive if the total energy delivered to it from the rest of the
circuit is either zero or positive. Eg:Resistor

An active two-terminal element that supplies energy to a circuit is a source of energy.
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Eg:Voltage source

1*2=2M

1)Only inductor
i1)Only capacitor
[b.What is transient analysis of an electrical circuit?

+ The inductor
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transient events like spikes, surges, or faults.

fa..Explain initial conditions of an electric circuit consisting

do. gt a Jd obi-o

L(e) quw 1=0
o

Transient analysis is a type of electrical simulation that analyzes how a circuit's voltage and current]
waveforms change over time in response to a change in input. This analysis can help determine how
a circuit behaves under different conditions, how quickly it reaches a steady state, and how it handles
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