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INSTRUCTIONS TO CANDIDATES: 
 
1. This question paper contains SIX (6) questions in TWELVE (12) pages. 

 
2. Answer ALL questions. 
 
3. Write all answers in the answer booklet provided. 
 
4. Write answer to each question on a new page. 

 
5. For all calculations, assume that VT = 26 mV. 
 
 
 
 

MODEL ANSWER 
 
 
 
 
THIS QUESTION PAPER CONSISTS OF TWELVE (12) PRINTED PAGES INCLUDING 

THIS COVER PAGE AND APPENDIX.  
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Q1(a)(i) 

 
 

Q1(a)(ii) 
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Q1(b)(i) 

Identical transistors, therefore aspect ratios are the same 

 

 

 

 

 

 

 

 

 

Q1(b)(ii) 

 

 

 

 

 

 

 

Q1(b)(iii) 

 

 

 

 

 

 

Therefore, no change in current 
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Q2(a) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Q2(b) 
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Q3(a) 
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Q3(b)(i) 

Differential amp circuit     [0.5] 

3-transistor active load circuit     [0.5] 

Darlington pair circuit OR gain circuit   [0.5] 

Output stage       [0.5] 

 

Q3(b)(ii) 

Reflection rule 
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Q4(a)(i) 

 

 

 

 

 

 

 

 

 

 

Q4(a)(ii) 

 

 

 

 

 

 

Q4(a)(iii) 
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Q4(b)(i) 

 

 

 

 

 

Q4(b)(ii) 
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Q5(a) 

• Class A: Output transistor is biased at a quiescent current IQ and conducts for the 

entire cycle of the input signal. 

     [2] 

•  Class B: Output transistor conducts for only one-half of each sine-wave input cycle. 

     [1] 

•  Class AB: Output transistor biased at a small quiescent current IQ, and conducts for 

slightly more than half a cycle. 

     [2] 

•  Class C: Output transistors conducts for less than half a cycle. 

     [1] 

 

Q5(b) 
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Question 6 [20 marks] 

 

(a) Using feedback resistor of 18 k�, draw the following circuits using inverting op-amp 

configuration: 

(i) An inverting amplifier with a closed-loop gain of -10.  

 [4 marks] 

 

(ii) A voltage follower.  

[4 marks] 

 
 

(b) Consider the non-inverting op-amplifier shown in Figure 6a. Assume the op-amp is ideal. 

Determine the resistor values of R1 and R2 to produce a closed-loop gain of 15, with the 

minimum resistance in the circuit is to be 20 k�. 

[4 marks] 

Av = 1 + R2/R1 = 15     [1] 

 R2/R1 = 15 – 1 = 14 ���� R2 = 14 R1   [1] 

Select R1 = 20 k�,      [1] 

Then R2 = 14 x 20 k� = 280 k�   [1] 

 

 

� 
1.8k� 
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Figure 6a 

 

(c) For a generalized summing op-amp as shown in Figure 6b the total output voltage is the 

sum of the individual terms, or 

 

 

 

where 

 

 

Design a summing op-amp similar to Figure 6b to produce the output 

 

 

The smallest resistor value allowable in the design is 15 k�. 

[8 marks] 
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Figure 6b 

 

  RF / R1 = 5 � RF = 5 R1     [0.5] 

and  RF / R2 = 10 � RF = 10 R2     [0.5] 

So, resistor R2 will be the smallest value. Set R2 = 15 k�.  [1] 

�   RF = 10 R2 = 10 x 15 k�  = 150 k�  [0.5] 

and   R1 = RF / 4 = 150k� / 5    = 30 k�  [0.5]  

 

  RN = R1 || R2 = 30 k� || 15 k�  = 10 k� 

  1 + RF / RN = 1 + 150k / (10k)  = 16    

  (1 + RF / RN)(RP / RA) = (16) (RP / RA) = 5  [0.5] 

and  (1 + RF / RN)(RP / RB) = (16) (RP / RB) = 2  [0.5] 

So,   (RA / RB) = 2/5.      [0.5] 

Choose  RA = 80 k�,       [1] 

then   RB = 200 k�       [1] 

and   RP = 25 k�      [0.5] 

  RC = 44.45 k�     [1] 

 

 

 

 

-END OF QUESTION PAPER- 


