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Block A: Unit 3 
Q1. [Problem 3.51] 
 
Solution: 
 
• Known quantities: 
Circuit shown in Figure P3.51. 
 
• Find: 
Thevenin equivalent circuit. 
 
• Analysis: 
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KVL: 
( ) V1610 ==+= v ν  - voc  

 
 
 
Q2. [Problem 3.52] 
 
Solution: 
 
• Known quantities: 
Circuit shown in Figure P3.52. 
 
• Find: 
Thevenin equivalent circuit and the voltage across resistance 3Ω. 
 
• Analysis: 
KVL:  23 3 vv += ,  

Find voc (3Ω disconnected) 
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Set all independent sources to zero, 
Ω= 4THR  
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Q3. [Problem 3.54] 
 
Solution: 
 
• Known quantities: 
Circuit shown in Figure P3.54. 
 
• Find: 
Norton equivalent circuit. 
               Figure P3.54 
• Analysis: 

( ) Ω=ΩΩ+ΩΩ= 12.21235NR  (for equivalent circuit, see (a)) 

 
Using mesh analysis, see (b): 
 

0)(2)(18 121 =−−−− SCiiii  

0)(35)(1 2212 =−−−−− SCiiiii  

0)(3)(2 21 =−−−− iiii SCSC        (a) 

 
Solving, AIi NSC 05.3A05.3 =⇒= . 

 
 
 
 
 
 
 
 
          (b) 
 
Q4. [Problem 3.53]   
 
Solution: 
 
• Known quantities: 
Circuit shown in Figure P3.53.  
 
• Find: 
Norton equivalent circuit.                      Figure P3.53 
 
• Analysis: 

( ) Ω=ΩΩ+Ω+Ω= 75.41313NR  

 
Using the mesh analysis approach: 

 
234 21 =− ii  

0343 21 =++− SCiii  

22 =− SCii  
 
Solving, A 42.0A42.0 −=⇒−= NSC ii  

It means the magnitude of SCi  is 0.42A and the direction of SCi  is count-clockwise. 
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Q5. [Problem 3.55]  
 
Solution: 
 
• Known quantities: 
Circuit shown in Figure P3.55. 
 
• Find: 
Thevenin equivalent circuit.              Figure P3.55 
 
• Analysis: 
To find RTH, we zero the two sources by shorting the voltage source and opening the current source. The resulting circuit is 
shown in the left, see (a).  
 
Therefore, Ω=++=  504  311000 || 1000 THR . 

 
To find ocV , we assume bV  as reference (i.e., zero) and apply nodal 
analysis, see (b): 
 

01.0
1

=− ac VV
              (a) 

01.0
10001000

10 +=− cc VV
 

 
Then,  V01.0−=aV  

Therefore,  V 01.0−=OCV .  

 
It means that a is negative side, b is positive side while the 
magnitude of ocV  is 0.01V.                (b) 

 
 
Q6. [Problem 3.66] 
 
Solution: 
 
• Known quantities: 
The schematic of the circuit (see Figure P3.66). 
 
• Find: 
The Thevenin equivalent resistance seen by the 10Ω resistor, the Thevenin 
(open-circuit) voltage and the Norton (short-circuit) current when the 10Ω resistor is the load.  Figure P3.66 
 
• Analysis: 
(1) Remove the load, leaving the load terminals open circuited, and the 
voltage sources. Redraw the circuit, see (a). 

( )( ) ( )( ) Ω=ΩΩ+ΩΩ=+=  24.12 15|| 05 02|| 20|||| 5132 RRRRRT  

 
(2) Remove the load, leaving the load terminals open circuited. Redraw the 
circuit, see (b). 
For node #1: 
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For node #2:                    (a) 
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0
2020

212 =+− vvv
 

For node #3: 

0
15 5

3 =− Vi
v

 

For the 5-V voltage source: 
531 =− vv  

Solving the system, 
V 14.51 =v , V 57.22 =v , V 13.01 =v  and mA 95.85 =Vi  . 

Therefore, 
V 44.232 =−= vvvOC . 

             (b) 
(3) Replace the load with a short circuit. Redraw the circuit, see (c). 
For mesh (a): 

( ) ( ) ( ) 12202090 =−− cba iii  

For mesh (b): 
( ) ( ) 052020 =++− ba ii  

For mesh (c): 
( ) ( ) 03520 =+− ca ii  

Solving the system, 
mA 5.119=ai , mA 5.130−=bi  and mA 3.68=ci . 

Therefore, 
mA 8.198=−= bcSC iii . 

             (c) 
 
Q7. [Problem 3.62] 
 
Solution: 
 
• Known quantities: 
The schematic of the circuit (see Figure P3.62). All resistors in the circuit are 100Ω 
and voltage sources are 5V. 
 
• Find: 
The Thevenin equivalent resistance seen by resistor 3R , the Thevenin (open-circuit) 

voltage and the Norton (short-circuit) current when 3R  is the load. 

                     Figure P3.62 
• Analysis: 
(1) Remove the load, leaving the load terminals open circuited, and the voltage sources. 
Redraw the circuit, see (a). 
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(2) Remove the load, leaving the load terminals open circuited. Redraw the circuit, see (b). 

For node #1: 0
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Solving the system,                      (a) 
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Therefore, 
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(3) Replace the load with a short circuit. Redraw the circuit, see (c). 
For mesh (a): ( ) 1141 Sca ViRRRi =−+        (b) 

For mesh (b): ( ) 2252 Scb ViRRRi =−+  

For mesh (c): ( ) 02121 =++−− RRiiRiR cba  

Solving the system, 
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Q8. [Problem 19.1 of Alexander & Sadiku] 
 
Solution: 
 
• Known quantities: 
The schematic of the circuit (see Figure 19.65). 
 
• Find: 
Obtain z parameters for this network. 
 
• Analysis:             Figure 19.65 
To get z11 and z21 , consider the circuit in (a). 
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To get z22 and z12 , consider the circuit in (b).      (a) 
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Hence, [ ] Ω




= 667.11

14z . 

 
Q9. [Problem 19.7 of Alexander & Sadiku] 
 
Solution: 
 
• Known quantities: 
The schematic of the circuit (see Figure 19.71). 
 
• Find: 
Obtain z parameters for this network. 
 
• Analysis:                  Figure 19.71 
 To get z11 and z21 , consider the circuit in (a). 
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To get z22 and z12 , consider the circuit in (b).     (a) 
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Thus,  

[ ] Ω





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704.388.29z  

 
       
   (b) 
 
Q10. [Problem 19.30 of Alexander & Sadiku] 
 
Solution: 
 
• Known quantities: 
The schematics of the circuit (see Figure 19.87). 
 
• Find: 
 Obtain h parameters for these networks. 
             Figure 19.87 
• Analysis: 
(a) Convert to z parameters; then, convert to h parameters. 

Ω=== 60211211 zzz , Ω= 10022z  
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24003600600021122211 =−=−=∆ zzzzz , 
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
−
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(b) Similarly, 

Ω= 3011z , Ω=== 20222112 zzz  
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Q11. [Problem 19.31 of Alexander & Sadiku] 
 
Solution: 
 
• Known quantities: 
The schematic of the circuit (see Figure 19.88). 
 
• Find: 
Determine h parameters for this network. 
                    Figure 19.88 
• Analysis: 
We get h11 and h21 by considering the circuit in (a). 
At node 1, 
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431431 621638 VVIVVI +−=→+−=   
                  (a) 
Add (1) and (2), 

1441 6.3518 IVVI =→=  

1143 8.283 IIVV =−=  

1131 8.3 IIVV =+=  
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To get h22 and h12, refer to the circuit in (b). The dependent 
current source can be replaced by an open circuit since 04 1 =I .   (b) 
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