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EENG223 Circuit Theory I – Final Examination 

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

5 V

6 Ω

10 Ω 2.5 A
5 i1

i1 i

 
Figure P1 

5 V Voltage source is active: 

5 V
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5 i1i1 -i'

 
KVL around  : 1i

 1 1
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i i
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KVL around  :i′−

 
( )

( )
1

1

10 5

0.5 0.1 5 2.5 A

i i

i i

′− = −

′ = = =
 

2.5 A Current Source is active: 

6 Ω

10 Ω 2.5 A
i1 -2.5 A-i''

5 i1

 
KVL around  : 1i
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KVL around  :i′′−
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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 Ω

4 Ω8 Ω

1 Ω

1 Ω

R

7 V

 
Figure P2 

 

RVth 

RTH

When THR R= it will draw maximum power. 
2

x 4
TH

TH

V
maP

R
=  

 
 
 
 

 
In order to find V  we will find open circuit voltage. TH

16 Ω

4 Ω8 Ω

1 Ω

1 Ω

7 V
voc
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KCL at the non-inverting input terminal: 
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KCL at the inverting input terminal: 
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 1
10

4
oc

oc
v v v v−

= ⇒ =  

KCL at  1 :v

 

1 11

1 1 1

7 0
8 4 16

multiply both sides by 16 yields:
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THRIn order to find : 

KCL at the non-inverting input 
terminal: 
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KCL at the inverting input 
terminal: 

1
11 4

4
v v v v−

= ⇒ = −   

 
 
 
 

KCL at v  1 :

 
( )

1 01 1

1 1 1 0

0
8 4 16
multiply both sides by 16:
2 4 4 0
7 4 4 2 0
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When  it will draw maximum power. 28R = Ω
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3. Find for  in the circuit in Fig.P3 if ( )v t 0t ≥ ( )0 1 Ai = . (25 pts.) 

 

15 Ω

10 Ω50 V

i

 1 F
18

+
v
_

 
Figure P3 

Since 10  resistor and the capacitor are in parallel, the same voltage is present across the 
capacitor as well. Therefore 

Ω

 ( ) ( ) ( ) ( )0 fo
t

v t v v v e tτ
−

= ∞ + − ∞ ≥⎡ ⎤⎣ ⎦ r 0  

In order to find  we need to determine ( )v t ( ) ( )0 , and the time constant .v v τ∞  
KVL around the outer loop gives: 

 50 15i v= +  
At  0 :t =

 ( ) ( ) ( ) ( )50 15 0 0 0 50 15 1 35  Vi v v= + ⇒ = − =  
At t , the circuit is under dc conditions: = ∞
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+
v
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( ) 1050 20V
10 15

v ∞ = =
+

eq

  

 
For the time constant: 

R Cτ =  

eqR  is the resistance seen by the 

capacitor. 
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10 ΩReq
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= = =
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t
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−

−
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4. Find  for  in the circuit in Fig. P4 if ( )i t 0t ≥ ( )0i 4= A and ( )0v = 8 . (25 pts.) 

2 Ω

4 H

1  F
4

i

+
v
_

8 Ω

 
Figure P4 

 
 

KCL at v: 

 1 0.........(1)
2 4
v dv i

dt
+ + =  

 
KVL around the loop: 

 4 8 0.......(2)div i
dt

− + + =  

 4 8 .............(3)div i
dt

= +  

Subst. Eq.(3) into (1) yields: 
 

2

2

2

1 14 8 4 8 0
2 4

2 4 2 0

4 5 0

di d dii i i
dt dt dt

di d i dii i
dt dt

d i di i
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2
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dt

+ + + + =⎜ ⎟ ⎜ ⎟
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+ + + + =

+ + =

If we write Eq.(2) at t  0 :
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1/4 F 8 Ω

=

( ) ( ) ( )
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0
0 4 8 0 0

0 1 10 8 0 8 32 6 /
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Characteristic equation: 
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Therefore 
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