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Benha University 
Faculty of Engineering- Shoubra 

Electrical Engineering Department 
Third Year Computers 

 Final Exam-2 nd Semester  
Date: 19-5-2014 

 Electronic Circuits(1) ECE 321c 
                        Duration : 3 hours 

 Answer all the following questions  

 Illustrate your answers with sketches when necessary.  

 The exam consists of two pages   

 No. of questions: 5 

 Total marks: 80 

 Examiner: Dr. Ibtesam Omer 

Question 1 [20 Marks] 
(a)Given hie = 2.4 kΩ, hfe = 100, hre = 4×10

-4
 and hoe = 25 

µS, sketch the: 
Ans: 

 

(i) Common-emitter hybrid equivalent model. 

 

hie =  βre  = 2.4 kΩ 

hfe = β = 100 

hre = 4×10
-4

 

            hoe = 25 µS 

 (ii) Common-emitter re equivalent model. 

 

re = 2.4 kΩ /100 = 24 Ω 

ro  = 1/ hoe =1/ 25 µS = 40 kΩ 

 

(b)For the common-base configuration of Figure 1, the 

emitter current is 3.2 mA and α is 0.99. 

If the applied voltage is 48 mV and the load is 2.2 kΩ 

Determine the following:                                                  

(a)   re  

(b)  Zi                                                                                        

(c) Ic                                                                                         

(d) Vo                                                                                       

(e)  Av                                                                                             

(f) Ib                                                                              Figure (1) Common-base re equivalent circuit               
 

Ans:        

 

Question 2 [14 Marks] 

(a)For the network of Figure2 at ro = ∞ KΩ: 

(a)       Determine re. 

(b)       Find Zi and Zo. 

(c)         Calculate Ai and Av. 

Ans: 

 



Page 2 of 5 

 

 
 

 
 

 

 

 

 

(b)What is the expected amplification of a BJT transistor amplifier if the dc supply is set to zero volts? 

Ans: 

If the dc supply is set to zero volts the amplification will be zero.  

Question 3 [18 Marks]                                                                                                                

 (a)Determine the voltage gain the power gain, and the efficiency of the class A power amplifier in 

figure 3. Assume βac(Q1) = βac(Q2) =200 and βac(Q3) = 50. Express the power gain as a decibel power gain.  
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        Figure (3) Class A Power Amplifier. 

Ans: 

Av(tot) = Av1 * Av2 * Av3 

Av2, Av3 is emitter follower so Av2 =Av3 = 1 

After Ac Analysis 

From common emitter configuration Av1 = (-Rc1)/ (RE1+re (Q1)) 

 

Rin (tot) = R1 //R2 // β ac (Q1) (r
’
e(Q1) +RE1) 

           =20 kΩ // 5.1 kΩ // 200(47Ω + 4.3Ω) = 2.9k Ω 

Av(tot) = Av1 * Av2 * Av3 = -15.3 

Ap  =  (Av (tot))
 2

 (Rin (tot) / RL ) = 42,429 

dB= 10 Log Ap = 10 Log 42,429 = 46.23 dB 
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(b)List the capacitances that affect high frequency gain in BJT amplifier. Explain why the coupling 

capacitors do not have a significant effect on gain at sufficiently high signal frequencies.  

                                                      

Question 4 [12 Marks] 

For the network shown in figure 4:  

(a) Determine the corner frequency. 

(b) Determine the mathematical expression for the 

magnitude of the voltage gain.                                          

(c) Determine the mathematical expression for the angle 

by which Vo leads Vi.  
(d) Sketch the frequency response of Ө.     

                                                                                                 Figure (4) R-C combination that will define cut off frequency                                                                                                                        

Ans: 

 

a) 

Xc = 1/2π fc = 2kΩ 

c= 7.96 x10
-8  

 farad 

f1=1/2 πRC =2 kHz 

b)  

 

 

 

c) 

 

d)                                                                                      

f=100 Hz     ϴ=87.13
o
  

f=1 kHz       ϴ=63.43
o 

f=2 kHz  ϴ=45
o
 

f=5 kHz       ϴ=21.8
o
 

f=10 kHz     ϴ=11.3
o
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Question 5 [16 Marks] 

For the BJT amplifier in figure 5: 

(a)Determine the critical frequencies 

associated with the low frequency 

response. 

 (b)Which is the dominant critical 

frequency? Sketch the Bode Plot.       

Ans:                                                                                                                                                    

(a)                                                                                             Figure (5) Loaded BJT amplifier with capacitors that affect the low-frequency response                                                      

                                                                                                        

 

                                           

                                                                               

                                                                                                                       

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

(b)The bypass network produces the dominant critical frequency. See the following figure 

 

 

 

 

 

 

 

 

 

 

 

Good luck  

Dr.Ibtesam Omer 


