Q1) (5 marks)
Consider the circuit below and answer the following questions:

a) What value of v is required for the interconnection to be valid.

Answer: ip =—104A
10
T = 'IJg =25

b) For this value of v, find the power associated with the 10A source.
P=1V
10 x 2.5 = 25W
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Q2) (10 marks)
Given this circuit below, find the values of i by using source transformation:

(Hint: Use Kirchoff voltage law to find the currents flowing in the loop first)
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Q3) (15 marks)

Consider this circuit and answer the following parts:

a) Formulate network equations

b) Convert it into matrix form and then solve for the nodal voltages
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The network equations:

There are 4 nodes so there will be 4 equations:

Node 1:
UV, — 1y V1
+— —3=
5 10
Node 2:
—(v, —v UV, — U v, —
(v, 1) 2 3 114 2 4+2




Node 3:

—(Uz—vs) U3 — Uy 2_0
8 8 4
Node 4:
—(V3—vs) Uy —(v, — Us)
— = 4+ ——-2=0
8 2 1
In Matrix Form:
03 =02 0 0 Vi 3
-0.2 1325 —0.125 -1 Vs -3
0 —0.125 0.5 -0.125 vo| | O
0 -1 —-0.125  1.625) |, 6

v; = 13.8966 v, = 5.845 v; = 3.348 v, = 7.547
Q4) (20 marks)

Consider the circuit drawn below. Formulate the loop equations by considering the current in each
loop in anticlockwise direction. You must make use of the dot convention while considering the
mutual inductances which are given below:

Lland L2 = Ma
L3 and L5 = Mb

L4 and L5 = Mc

R4

=
<

Loop 6



ic = 104

Loop 5
1 d(is-ig) dig
— y _ M _6_
Cc1 lsdt + L2 T a Tt 0
Loop 4
d(i4_i5) d16 d(i4—i2) d(ig_iz) dll
4] —Ma- - ~Mc——= + Mb—
R2(iy — i) + L2—=—2 — Ma—2+ L5 — (Asdn | gy S
=0
Loop 2
d(iz-13) d(is-iz) d(iz_iy di;
2(i, —1i L4 —L - M b2t 4 R3ci
R2(i; — iy + It 5 It c Tt + Mb i + R3(i,
. 1 (. .
— i) + EJ(lz—ll)dt=O
Loop 3
L (PP 1. d(iy — is)
@j(ls - lz)dt‘l‘af(ls —lg)dt + Mc————==10
Loop 1
1 i i ; dil d(i4 - iz)
Ej(ll - lz)dt‘l‘ Rlll + LBE + MbT =10

Q5) (10 marks)

Determine the voltage v, in the following circuit using the source transformation technique.
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Applying source transformation:
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Applying KVL:
v 4 4itu, +18=0 = i=-45A
Relating v, and i:
-3+1li+tv,=0 = Uy =3 —i

vy=3—-i=75V.

Q6) (20 marks)

Consider the circuit given below and answer the following parts:
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a) Draw the graph and one tree of the circuit. Determine the number of nodes and number
of branches in the circuit (or graph).

Graph Tree

Number of branches = b = 10
Number of nodes = n =6

b) Determine the number of network equations required for carrying out
i) nodal analysis
ii) loop analysis.

For loop analysis, we need n — 1 = 5 equations. For nodal analysis, we need

b—mn+1 =75 equations.

c) Carry out the loop analysis, that is, identify and determine the loop currents.
Loop 1:
24 4+ 50i; + 40(i;_iy) + 80(i;_iy) =0

Loop 2:
40(—iy4iy) + 30(ip_iz) + 10(i,_iy) =0



Loop 3:
—12 4 30(—iy4i3z) + 20(iz_is) =0

Loop 4:
10 + 10(14_’,2) + 80(i4_i1_) = 0

Loop 5:
—10 + 60is + 20(—iz4iz) =0
Solve this equation :
170 —40 0 -80 o0 | [il | —24
-40 8 -30 -10 0 i2 0

0 =30 a0 0 =20 i3 = 12
80 -10 0 9% o0 ||° 10
0 0 -2 0 60/ |™
F 5 v 10

ip = —04310 i, =-0.1990 i3 =0.2161 iy = —0.5163 is = —0.2387

NOTE ALL THE CURRENTS ARE TAKEN ANTICLOCKWISE



