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Fundamentals of Electrical Circuits - Chapter 14 
 
 
1S. Find the z parameter for the following circuit. 

 Solution: 

0

0
:
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Step 1) Let I2 = 0 find Z11 = V1/I1, Z21 = V2/I1 
 Z11 = V1/I1 = V1/(V1 / (20 + 30)) = 50 Ω 
 Z21 = V2/I1 = 30 Ω 
 
Step 2) Let I1 = 0 find Z22 = V2/I2, Z12 = V1/I2 
  Z22 = V2/I2 = V2/(V2 / (40 + 30)) = 70 Ω 
 Z12 = V1/I2 = 30 Ω 

 
1U. Find the z parameter for the following circuit. 

 Solution: 
 

+ 
 

V1  
- 

+ 
 

V2  - 

I1 I2 200 120  

50  

+ 
 

V1  
- 

+ 
 

V2  
- 

I1 I2 40 20  

30  
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2S. Find the g parameters for the circuit shown below: 

  
Solution: 

We have  

0

0
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Step1) When I2 = 0  

 Write the KVL for each of the three meshes 

080)(40)(2003#
0)(50)(402#
0)(200)(501#

2
1
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Simplify above three equation and apply I2 =0  
 

ACAC
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IIIIMessh
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+ 
 

V1  
- 

+ 
 

V2  
- 

I1 I2 40  200  

50  

80  

IB IA 

IC 

+ 
 

V1  
- 

+ 
 

V2  
- 

I1 I2 40  200  

50  

80  
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Therefore g11 =  I1/V1 = 1/125 S  and g21 =  V2/V1 = 75/125 S   
 
 

Step2) When V1 = 0  g22 = V2/I2 and g12 = I1/I2 

 Write the KVL for each of the three meshes 

6.040
:

,:
080)(40)(200#

0)(50)(40#
0)(200)(50#
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

I
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2U. Find the g parameters for the circuit shown below: 

  
Solution: 

 

+ 
 

V1  - 

+ 
 

V2  
- 

I1 I2 20  400  

10  

40  

+ 
 

V2  
- 

I1 I2 40  200  

50  

80  

IB IA 

IC 
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3S. Find the h parameter for the following circuit 

 Solution: 

0

0
:
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Step 1) Let V2 = 0 

KVL on the right side  I2 = 20 I1  h21 = I2 / I1  = 20 
KVL on the left hand side -V1 + 1000I1 + V2/100-=0   (note V2=0)  -V1 + 1000I1 =0 
Replace I2 with I1 from first equation  -V1 + 1000I1 =0   h11 = V1 / I1  = 1000 Ω 
 

Step 1) Let I1 = 0 

KCL on the right side  20 I1 + V2/20,000 - I2 = 0   (note I1 = 0)   
  V2/20,000 = I2  h22 = I2 / V2  = 1/20,000 

1000  

+ 
 

V1  
- 

I1 

+ 
 

V2  
- 

I2 

20 k 
20 I1 V2/100 + 

- 

1000  

+ 
 

V1  
- 

I1 I2 

20 k 
20 I1 V2/100 + 

- 

1000  

+ 
 

V1  
- 

I1 

+ 
 

V2  
- 

I2 

20 k 
20 I1 V2/100 + 

- 
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KVL on the left hand side (I1 = 0) V1 = +10-2V2   h12 = V1 / V2 = 10-2 
 

3U. Find the h parameter for the following circuit 

 Solution: 
 
4S. The following direct-current measurements were made on the two-port network shown below. Calculate the 

g parameters for the shown network. 
 

Port 2 Open Port 2 Short-Circuit 
V1 = 20 mV I1 = 200 uA 
V2 = -5 V I2 = 50 uA 
I1 = 0.25 uA V1 = 10 V 

 Solution: 
we have 

:

0
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I1 I2 
+ 
V2 - 

+ 
V1 - 

2000  

+ 
 

V1  - 

I1 

+ 
 

V2  - 

I2 

10 k 
200 I1 V2/10 + - 
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4U. The following direct-current measurements were made on the two-port network shown below. Calculate the 

g parameters for the shown network. 
 

Port 1 Open Port 1 Short-Circuit 
V1 = 10 mV I1 = 400 uA 
V2 = -10 V I2 = 25 uA 
I2 = 0.5 uA V2 = 5 V 

 Solution: 
 

5S. Using the following measurements and network: 
 

Port 2 Open Port 2 Short-Circuit 
V1 = 20 mV I1 = 200 uA 
V2 = -5 V I2 = 50 uA 
I1 = 0.25 uA V1 = 10 V 

 Find the y parameter for the network 
 
Solution: 

I1 I2 
+ 
V2 - 

+ 
V1 - 

I1 I2 
+ 
V2 - 

+ 
V1 - 
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0
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5U. Using the following measurements and network: 

 
Port 1 Open Port 1 Short-Circuit 
V1 = 100 mV I1 = 20 uA 
V2 = -10 V I2 = 40 uA 
I2 = 0.125 uA V2 = 5 V 

 Find the y parameter for the network 
 

 
6S. The Z parameters of the network in the following circuit are:   

 
 Z11 = 25 Ω,  Z12 = 1000 Ω,  Z21 = 200 Ω,  Z22 = 400 Ω 
 
Find the ratio of magnitude of effective output power to that supplied by the ideal voltage source. 

I1 I2 
+ 
V2 - 

+ 
V1 - 
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Solution: 
 
a)  

0

0
:

1
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1
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Plug in the given parameters 

22
11

212
211

200
5050

400200
100025

IV
IV

loopsoutputandinputtokvlapply
IIV
IIV







 

reorganize in order to solve it using matrix operation 

020000
500500

04002000
01000250

2121
2121

2121
2121







IIVV
IIVV

IIVV
IIVV

 

 
Solving the above 4 unknowns: 
  V1 = 59.68 V,   V2 = -12.9 = 12.90 |180o , V,   I1 = -0.19=0.19 |180o A,  I2 =0.06 A   
Pi rms = (V)(I)= (59.68)(0.19) = 11.3 W 
Po rms=((V)(I)=(12.90)(0.06)=  0.77W 
Po/ Pi =.77 / 11.3 = 0.068 

 
6U. The Z parameters of the network in the following circuit are:   

 
 Z11 = 50 kΩ,  Z12 = 2000 kΩ,  Z21 = 400 kΩ,  Z22 = 200 kΩ 
 
Find the ratio of magnitude of effective output power to that supplied by the ideal voltage source. 

I1 
+ 
- 

Vi=50 |0o  V 
(rms) 

 
 

2-Port 
Network 

200  

50  
I2 + 

 
 

V2  
 
- 

+ 
 
 

V1  
 
- 
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Solution: 
 

 
7S. The h parameter for the following two-port power amplifier circuit are:  

 
 h11 = 100,  h12 = 10-4,  h21 =  50,  h22 = 50 mS. 
 
The internal impedance of the source is 500 + j0  and the load impedance is 100 + j0 k.  The ideal 
voltage source output is. 
 
  vi = 424.3 cos 40,000t    mV 
 
Find the rms value of V2.  

 Solution:  
 

We have  
mvVmVrms 3002

3.424
2   

 

500 Ω  [h] 
+ 
- 

+ 
 
V1  
- 

+ 
 
V2  
- 

100 kΩ 

I1 I2 

Vrms=0.3V 

Zi 
Vi  

 
 

[h] + 
- 

+ 
 
V1  
- 

+ 
 
V2  
- 

ZL 

I1 
+ 
- 

Vi=50 |0o  V 
(rms) 

 
 

2-Port 
Network 

200  

50  
I2 + 

 
 

V2  
 
- 

+ 
 
 

V1  
 
- 
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Write Kvl at Port1  loop  -0.3 + 500i1 + V1 =0   eq (1) 
Write Kvl at Port2  loop             106i2 + V2 =0 eq (2) 
 
from the following h parameters and values given: 

)4(05.050
)3(10100

2122221212
2

4
112121111

eqVIIVhIhI
eqVIVVhIhV


 

 
 
Use equations 1-4 to find V2 = 500 V 

 
7U. The h parameter for the following two-port power amplifier circuit are:  

 
 h11 = 200,  h12 = 10-3,  h21 =  10,  h22 = 25 mS. 
 
The internal impedance of the source is 400 + j0  and the load impedance is 200 + j0 k.  The ideal 
voltage source output is. 
 
  vi = 300 cos 25,000t    mV 
 
Find the rms value of V2.  

 Solution:  
 
8S. The g and h parameters for the resistive two-ports in the following circuit are given by 

 
 g11 = .025 S,  g12 = 12,  g21 =  100,  g22 = 50  k. 
 h11 = 4 k,  h12 = - 1,  h21 =  -5,  h22 = 8 mS. 
 
Calculate i1 if vi = 10.39 V dc. 

 Solution:  
 
We have: 
 

+ 
- 

 
 
 

[g] 

 
 
 

[h] 20 k 

1 k 

vi 
I1 

Zi 
Vi  

 
 [h] + - 

+ 
 
V1  - 

+ 
 
V2  
- 

ZL 
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
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









hh
hghg

gg

hhh
hhh

ggg
ggg

VI
IIVV

VI
loopstheFor

VIIVhIhI
VIVVhIhV

CircuitporthFor

IVVIgVgV
IVIIgVgI

CircuitportgFor

 

 
Solve the above 8 equations and 8 unknowns to find the value of I1 = I1g = 7.49 mA 
 

8U. The g and h parameters for the resistive two-ports in the following circuit are given by 
 
 g11 = .125 S,  g12 = 10,  g21 =  200,  g22 = 100  k. 
 h11 = 25 k,  h12 = - 10,  h21 =  -20,  h22 = 4 mS. 
 
Calculate i1 if vj = 21 V dc. 

 Solution:  
 

+ 
- 

 
 
 

[g] 

 
 
 

[h] 10 k 

2 k 

vg 
I1 

+ 
- 

 
 
 

[g] 

 
 
 

[h] 
20 k 

1 k 

vi 
+ 
 
V1g  - 

+ 
 
V2g  
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+ 
 
V1h  
- 

+ 
 
V2h  
- 

I1g I2g I1h I2h 
I1 

IB IA IC 


