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(*) Instructions to candidates:

1) Answer Q.1 OR Q.2 and Q.3 OR Q.4.

2) Figures to the right indicate full marks.
3) Use of scientific calculator is allowed
4) Use suitable data wherever required

Q1 | a) | Determine all mesh currents.
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Solution
Three loop equations - 3M
Three currents- 3M

We need to construct three mesh equations:

(D —4) +6i, +9(¢, —7,) =0 [2]
5(i—4)+3+9(s —4) + 75, =0 [3]

Solving, [i; = 9892 mA. ,=150.1 mA andi;= 157.0mA
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b) | Determine Vx using KCL and KVL equations.
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solution-
KVL and KCL equations -4M
Vx- 2M
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r=iy+ Iy

—60 + vy + g = 0

—vip+ va+ vy =1)

Uy = ...(} -4
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I4=5—I|{}=q“m=5—m=3

y=200-=12=8V.
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two loop equations - 2M
Answers- 2M
11=184.2 mA
12=-157.9 mA
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OR

Q2

Determine power dissipated in 4 ohm resistor using mesh analysis
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" | Power calculations -3 M

Loop equations — 3 M

In the lefthand mesh. we define a clockwise mesh current and name it .
Then. our mesh equations may be written as: . ‘

4—2i1+(3+4}i2—5i1 =0 [1]
=3t +(3+5+1 =0 [2]

(note that since the dependent source is controlled by one of our mesh
currents/variables unknowns, these two equations suffice.)

Solving. iy = -902.4mA so Pig = (i2)'(4) =[3.257 W |

b)

Determine the voltage v across 2 ohm resistor using nodal analysis

Nodal equations - 4M

Determination of v- 2M
We select the central node as the reference node. We name the left-most node vy; th
node vy, the far-right node v3 and the bottom node V4.

By inspection. vi =35V

We form a supernode from nodes 3 and 4 then proceed to write appropriate KCL
equations:

BT 1]
P s WP TP Vo 2]
10 20 12

Also. we need the KVL equation relating nodes 3 and 4, vs—v3 = 10

Solving, vi=v =[1.731V ‘
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compute the voltage Vacross the 1 M ohm resistor using repeated source
transformations.
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Solution-
Conversion of current sources to voltage sources- 2M
= 27.2Y - 2M
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Q3| a)

Obtain Thevenin’s equivalent for the following network
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Solution- L
— 2 3 _ 4 3 3 R
442x% 10 ( 4000)+_ x 103(0) 4+ v, = 0
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P, =8V = Vs
Determination of Isc ------ 2M

Rog = <2 - = 10k
M T T 08x10-7 —
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b)

State and prove maximum power transfer theorem for network with
reactive components.

Statement — 1M

Proof- 3M

[41°

Apply superposition theorem to the following network and find the
current through 4.7 K resistor that is Iag

[4]




R1 1k [A] R2 470
AN AVAVAY
vite = §R34.7k = w7
Iap with only 10 V =0.64mA
------ 3M

Ias with only 7 V =0.94mA
Total Iag with both sources= 0.64+0.94= 1.54 mA ---- 1M

OR
Q4 | a) | Determine the value RL to happen maximum power transfer (6]
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Solution -
Current through 1€ resistor (using current division) = % = lamp
Vin=1volt
------ 2M
1%5 5
Ry =1)5="2=20
' 6 6 e 2
[4]

c) | Statement- 2M
Explanation- 2M

farmat of quectine == .
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