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INSTRUCTIONS TO CANDIDATES

1. Please read CAREFULLY the instructions given in the questgon paper.

2. This question paper has information printed on both sides.

3. This question paper consists of FIVE (5) questions. Answer FOUR (4) questions only.
4. Please write yours answers on the answer booklet provided.

5. Write your answers only in BLACK or BLUE ink.

6. Answer all questions in English.
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INSTRUCTION: Answer any FOUR (4) questions only.
Please use the answer booklet provided.

Question 1(CLO1 & CLO 2)

(@) Apply De-Morgan’s theorem to each expression:

. AB(C + D)

( 2 marks)
i. RST(R+S+T)

( 2 marks)
i. (A+B)(C+D)E+F)G +H)

(2 marks)

(b) Based on Figure Q1 (b) below,
AAA )
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§1on Vi— | v 2A
ésn §3n
Figure Q1 (b)

i Identify the passive and active elements.

(2 marks)
. Determine the number of branches and nodes.

(3 marks)
ii. Calculate the value of i.

(8 marks)
iv. Calculate the V1 value.

(6 marks)
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Question 2(CLO 1 & CLO 2)

For the circuit shown in Figure Q2 (a), below

(a)
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Figure Q2 (a)

12 Q

s

i. Calculate the equivalent resistance.
(3 marks)

ii. Determine the value of Ix.

(7 marks)

Calculate the output voltage for the adder circuit shown in Figure Q2 (b) below, if
Rs1=Rs2=Rs3=1kQ and Rf=10kQ.

(b)

a8

—v

Vo

Figure Q2 (b) % -
marks
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(¢) Forthe Table Q2(c) below,

CD
AB 1 1 1 1
1 1 0 0
0 0 0 1
0 0 1 1
Table Q2(c)

CONFIDENTIAL

i Determine the minimum expression in Table Q2 (c) by using K-Map.

i. Draw the logic diagram for the answer in Question 2(c) (i).

(3 marks)

(5 marks)

(d) Fora PN junction, draw and label each of the components a for applying:

i. Forward bias.

il. Reverse bias.
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(2 marks)

(2 marks)
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Question 3(CLO 1 & CLO 2)

(a) Explain the differences between intrinsic and extrinsic material.

(4 marks)
(b)  For the circuit as shown in Figure Q3(b),
+Vee=12V
600 O
600 k(2
Tn Ie
v\
"V“ m =100V,
—_ ) '_/
Figure Q3(b)
i. Determine the emitter current by neglecting Vae.
(8 marks)
. Calculate Vce.
(3 marks)

(c) Derive the input-output relationship for the differential amplifier circuit in Figure Q3 (c) below.

Figure Q3 (c)

(10 marks)
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Question 4(CLO1 & CLO 2)

CONFIDENTIAL

(@)  Perform the subtraction operation on these numbers using 1’s and 2’s complement method.

I. 14810-7810

il. 2910-9310

(2 marks)

(2 marks)

(b)  Calculate the total capacitance value at the terminals a and b for a circuit shown in Figure Q4

(a) below.
ao | M—
3 uF
v F = e
6 uF 3
bo S
Figure Q4(b)

(3 marks)

(c)  Forthe inverting amplifier shown in Figure Q4 (c) below, determine the range of the output

voltage if Vin=15V.

10kQ
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10 kQ2

Table Q4(c)

(5 marks)
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(c) Based on the equation below,

F=(C+D)+ACD + ABC + ABCD + ACD

i.  Draw the logic diagram.

(4 marks)
i.  Obtain the minimal expressions using Karnaugh Map.

(6 marks)
ii. Draw the logic diagram based on Q4(c)(ii) answer.

(3 marks)

Question 5(CLO 1 & CLO 2)

(a) Draw the timing diagram for V and Z based Figure Q5 (a)(i). Copy back Figure Q5 (a)(ii) in
your answer scheme.

W
— 4 = l IL
k. Z r 1
, ik
¥ b4
Figure Q5 (a)(i) o H 10 15 20 25 30 35 40 7(ns)

Figure Q5 (a)(it)

(2 marks)
(b) Determine Ic and Vgc for the circuit shown in Figure 5(b).
L +12V
2k0
p=150
2k0
Figure 5(b)

(10 marks)
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(c) Based on Figure Q5(c),

11 13 15 17
—AAA ANA- ANA~
R1 R3 s
Vi =V BV IR2 25V 3IR4 6V  3Re 3 re
200mA 150mA 50mA 40mA
Figure Q5(c)
i Determine the current |4, |3 and Is.
(5 marks)
ii. Calculate R1, R3, R5 and R7.
(8 marks)

END OF EXAMINATION PAPER
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