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1. Find in the circuit in Fig.P1 using Superposition.

L 60 i
oV 100 25A
51
Figure P1

5V Voltage source is active:

60
5V
il

KVL around i :

10 ©

6i, =5+5i
Li=5A
KVL around —i':
10(—i") =-5j,

i'=0.5i = 0.1(5) =25A
2.5 A Current Source is active:

5

KVL around i :

10 25A
-25A
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6i, = 5i,
=0
KVL around —i":

10(—i")-10(-2.5)=-5;, =0
i"=25A

i=i'+i"=25+25=5A
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2. Find the value of R that will draw the maximum power from the rest of the circuit in
Fig. P2. Also find the maximum power.

16 Q
8Q 4Q
7V o =
.
1Q
R
p— % 1Q
Figure P2
Ry
When R =R, it will draw maximum power.
VZ
Pmax = 4 -
— Vi, R RTH

In order to find V7,, we will find open circuit voltage.

16 Q

8Q

7Vo—A/N/\—

N1

KCL at the inverting input terminal:
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Vl — vuc'

4

=0=v=v,

KCLat v, :
v—1 Ve MY, g
8 4 16
multiply both sides by 16 yields:
2v, =14 +4y, -4y _+v,—v, =0

v, =14V
In order to find R, :
160 KCL at the non-inverting input
— terminal:
V=Y \%
80 1O+I=0
S VAVAVoe
o . v Vo =2V

KCL at the inverting input
terminal:
v—v,

4

=l=>v=v-4

KCL at v, :
RO Sl N ek
8 4 16
multiply both sides by 16:

2v, +4v, —4v+v, —v, =0
7(v—4)—4v—2v=0
v=28V

\%
RTH :I = 28Q

When R =28Q it will draw maximum power.

2
P-4 g4
4x28
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3. Find v(¢)for ¢ >0 in the circuit in Fig.P3 if i/(0)=1A. (25 pts.)

I 150

50 V — 1. v 100

Figure P3
Since 10Q resistor and the capacitor are in parallel, the same voltage is present across the
capacitor as well. Therefore
t
v(t)= v(00)+[v(0)—v(oo)]e © fort>0
In order to find v(¢) we need to determine v(0), v(e) and the time constant .

KVL around the outer loop gives:
50=15i +v
At r=0:
50 =15i(0)+v(0) = v(O) = 50—15(1) =35V
At t =0, the circuit is under dc conditions:

i 150
v(o0) =50 0 __ 20V
N 10+15
+
v
oV <> B 0 Eor the time constant:
7=R,C
R,, is the resistance seen by the
capacitor.
150
R =10/15=2015 _ g0
! 10+15
R T= 6><i = 1s
eq 100 18 3

v(t) = 20+[35—20] e
v(1)=20+15¢" ¥ for¢>0.
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4. Find i(¢) for >0 in the circuit in Fig. P4 if /(0)=4 Aand v(0)=8. (25 pts.)
i
4H
M 1
20 v o 3 F 80
Figure P4
KCL at v:
K+£ﬂ+ =0 @
2 4dt
KVL around the loop:
di
—v+4—+8i=0....... 2
20 8Q Y @)
y=a% g 3
AL
Subst. Eq.(3) into (1) yields:

i 4ﬂ+8i +£i 4£+8i +i=0
2\ dt 4.dt\ dt

. 2. .

2ﬂ+4i+d—21+ 2ﬂ+i:0
dt dt dt

d%  di

t2+45+5i=0

If we write Eq.(2) at r=0:

+8i(0)=0

1 , 1
0 :Z(V(O)—Sz(O)) =Z(8—32) =—6A4/s
Characteristic equation:

s +4s+5=0

-4¥+16-20 .
S10 = 5 =-2%j
Therefore

M. K. Uyguroglu Jan 19, 2007



M. K. Uyguroglu

EENG223 Circuit Theory I — Final Examination

i(t)=e®(Acost+Bsint)

i(0)=4=4

%i(t) =—2¢* (Acost+Bsint)+e™ (—Asint+ Bcost)
%i(O):—az—z(A)+(B) — B=2

. i(t)=e?(4cost+2sint) fort>0
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