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EENG223 Circuit Theory I/INFE221 Electric Circuits — Final Examination
1. (a) Use superposition to find v, in the circuit in Fig.P1(a). ( 5 pts.)

6Q

24v<D 50 (DZA

Figure P1(a)

60 60
+ i l +
24V 60 Vo TL 60 " 2A
=242 - 12V w=6i=6[22 -6V
12 12

Vo=Vy+Vv,=—12+6=-6V

1. (b) Use source transformation to find v, in the circuit in Fig.P1(b). (5 pts.)

6Q

24v<D s (DZA

Figure P1(b)

4A Q) 60 60 Y Q)ZA = 2A Q) 60 60 Y

vy =—6i = —6(2%) -6V
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1. (c) Determine V,,,R,,,I, ,and R, atterminals 1-2 of the circuit in Fig.P1c.

(5 pts.)
6Q 30 Ry
o1 —\\VN—— 1 °1
24V CD 60 = C) 2 = (D Iy Ry
o 2 2 o 2
Figure P1(c)
60 i=0 3Q
. .
6
_ \V; I/oc =-24 -=-12V = VTH
24V C) 6Q * 6+6
o 2
60 30 i, .
Y v e X KCI2_4at V.
— A\ \NN—=
- v+6 +%+g:0 multiply bot sides by 6 yields:
24V 60 v+24+v+2v=0
v=—"06V
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2. Find v in the circuit in Fig.P2 using nodal analysis. (15 pts.)

Supernode

20V

20V

L

Figure P2

KCL at SUPERNODE:

v-4-20 v-4 v-4 v
+ + —

v
+—+—=1
8 8 2 12 4

Multiply both sides by 24 yields:

v—=4-20 v-4 v-4 v v
+ + +—+—=
8 8 2 12 4
v-72+3v-12+12v-48+2v+6v=24
26v =156
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3. Find v in the circuit in Fig.P3 using mesh analysis. (15 pts.)

7&

12kQ
T) b ) 18mA /) 6 mA
2 .
Iy

N\

Supermesh

Figure P3
=—-6mA
i;—1, =18mA
iy =18mA+1i,

KVL around i,
(6k +12k)i, —12k (i, +18m)=-9
18ki, —12ki, = 207............... @

KVL around the SUPERMESH:
ki, +(12k + 4k ) (i, +18m) —12ki, — 4k (—6m) =0
—12ki, + 20ki, = -312............. (2)

2% (18ki, —12ki, = 207)
+[ 3% (—12ki, + 20ki, =—312) |
36ki, =—936 + 414 = —522
i, =—-14.5 mA

izgmA
6

v =12k(—14.5m +18m —%mj =20V
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4. Find the maximum power transferred to resistor R in the circuit of Fig.P2.
(20 pts.)

3Q

6Q

12V
2v

Figure P4

When R =R, , it will absorb maximum power. The maximum power absorbed by the
resistor R :

2
VT H

P =
max 4RTH
In order to find ¥, , open circuit voltage is found between the terminals of R .

30

v Ve KCLatV,:
v V.12 V. _-24+2V
oc + oc oc — 0
‘ 60 3 6
- Multiply both sides by 6 yields:
C) 2v,=2(12-V,)=24-2V,, 2V0 - 24 + 3V0 - 24=0
12V 2. 5Voc _ 48
V., = 8 _ 9.6V
L 5
4A

e —

3Q

i, =8A
6Q

v,
' V. 9.6
+ v =12V - R, = i"c =?=1.ZQ
4A
- | V! 9.6°
&) b 56 oo
v 4R, 4x1.2
2v,=24V
L
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5. Inthe circuit in Fig. P3, find £ in the voltage transfer function v,

=kv,. (15 pts.)

KCL at non-inverting input terminal:

KCL at inverting input terminal:
Vo v=v v—vo

2
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Figure P5
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6. The switch in Fig. P6 has been in position a for a long time. At ¢ =0, the switch

moves to b. Determine i(¢) for z>0. (20 pts.)

t=0
4 30
e
b .
1
60
6Q 9A 0.5H 2Q
+
C) 18V
Figure P6
At t =0—, the circuit is under dc conditions.
a o i(0-)=-9-2 - 6A
6+3

For >0
30
b .
6 Q l
0.5H § ”za
18V
At t =00
30 i(0) =222 A
9
b .
6 Q l
720
18V

M. K. Uyguroglu

6Q Q) 9A 72Q

Since the inductor current
cannot change
instantaneously,

i(0-)=i(0+)=i(0)=-6 A
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L
S

eq

R, =T72//(6+3)=8Q
N 05 1
» T
. i()=2+[-6-2]™ A
72 Q)
R, i(t)=2-8" A fort>0
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