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Q.1) Calculate the four mesh currents in the circuit shown in Figure Q.1. [4-Points]

Figure Q.1

Solution:

i1= iz— I3= I3=




Solution :

i, =44
i,=14
iz_i4=3x‘q

fomesh = 6+ 1,(3) + (1, — i)+, — 3B+ (,— i@ =0
i,=4 A4,i,=2364,i,=1A4,i, = —0.6364
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Q.2) Find v3, v2, and i in the circuit shown in Figure Q.2. [6-Points]
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Figure Q.2

Solution:

V1= Vo= I1=

EXAMPLE 4.3

We choose the bottom node as our reference. since it has a large
number of branch connections, and proceed to label the nodal voltages
1 and > as shown in Fig. 4.65. The guantity labeled v, is actually
equal to va.

A node 1, we write

15 — ———— + — 42
3 ~> [10]
and at node 2
. 1:!2—1_]' ll2
3i) = —— + — I
L8 1 3 [11]

Unfortunately, we have only two eguations but three unknowns; this
is a direct result of the presence off the dependent current source, since
it ix not controlled by a nodal voltage. Thus., we need an additional
eguation that relates §; to one or more nodal voltages.

In this case, we find that

RN

i — > [12]
which upon substitution into Eq. [11] yvields (with a little rearranging)
3uvy — 2wy = 30 [13]
and Eq. [10] simplifies to
— 15wy + Bwz — 0O [14]
Solving. we find that vy = —40 WV, v = —75 WV, and iy = 0.5v) =

—20 A Thus, the power supplied by the dependent source is equal to
(Fid(v2) = (—O60)¥—T5) = 4.5 kKWL




