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INSTRUCTIONS TO CANDIDATES

1. Please read the instructions given in the question paper CAREFULLY.
2. This question paper is printed on both sides of the paper.
3. Please write your answers on the answer booklet provided.

4. Answers should be written in blue or black ink except for sketching, graphic and
illustration.

5. This question paper consists of TWO (2) sections. Section A and B. Answer all
questions in Section A. For Section B, answer two (2) questions only.

6. Answer all questions in English.

THERE ARE 6 PRINTED PAGES OF QUESTIONS, EXCLUDING THIS PAGE & APPENDIX.
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SECTION A (Total: 60 marks)

INSTRUCTION: Answer ALL questions.

Please use the answer booklet provided.

Question 1

(a) Convert the binary numbers to decimal.

() 10010
(i)  0.011
(i) 10111.10
(iv)  1111.10

(b) Convert the following numbers.
(i) 111100011 to Hex

(i) 23d to binary

(i) 110101101 to Hex

(iv) ed8c to binary

(c) Decode the following ASCII message.
476f2c2055544420436f6d65747321

(d) Solve the problems below in 2’s complement numbers.

(i)  Compute 0101 0101 + 1011 0110. Show your work.

(i) Compute 1111 1100 — 0101 0001. Show your work.
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Question 2

For the truth table Table 1 below,

(a)

Write Boolean expression in POS form.

Write Boolean expression in SOP form.

Summarize the Boolean expression of SOP form using Karnaugh map.

Draw the original SOP form circuit.

Draw the simplified SOP form circuit.

Draw the original POS form circuit.

Replace all the gates in the simplified SOP form circuit with NAND gates.

Replace all the gates in the simplified SOP form circuit with NOR gates.

Table 1
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Question 3

Answer the following question on flip flops.

(a)

(c)

(d)

Show the truth table for clocked SR type flip flop.

Show the truth table for clocked D type flip flop.

Construct a circuit clocked D type flip flop

) Show the truth table for clocked JK type flip flop.
(9) Show the truth table for clocked T type flip flop.
(h) Construct a circuit clocked T type flip flop.
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SECTION B (Total: 40 marks)

INSTRUCTION: Answer TWO (2) questions only
Please use the answer booklet provided.

Question 4

Figure 1 shows a functional diagram of an automobile parking control system. A pattern of
entrance and exit sensor pulses during a given 24-hour period are shown in the diagram.
There were 53 cars already in the garage at the beginning of the period.

(a) Determine the state of the counter at the end of the 24 hours and define “CTR DIV

100"
(4 marks)
(b) Draw an asynchronous up counter circuit for three JK flip flop.
(4 marks)
(c) Draw a synchronous up counter circuit for three JK flip flop.
(4 marks)
(d) Draw an asynchronous down counter circuit for three JK flip flop.
(4 marks)
(e) Draw a synchronous down counter circuit for three JK flip flop.
(4 marks)
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Question 5

Change the following expressions into standard form using Boolean algebra:

(a)

(d)

(e)

F = (A+Y)(4+Y+2)
F=AB+ABC+A4BC
F = (AB + A4 C)(C+AB)

F= ABCD+ABCD+AD

F=(B+C)(A+B+C)
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Question 6

Refer from Figure 2,

(a) Complete the timing diagram for this circuit, assuming all Q outputs begin in the low

state.
(10 marks)
(b) State 6 types of shift register.
(6 marks)
(c) State the comparison between Ring and Johnson counter.
(4 marks)
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END OF QUESTION PAPER
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Appendix
000

0000 NULL
0001 SOH
0010 STX
0011 ETX
0100 EDT
0101  ENQ
0110 ACK
0111 BEL
1000 BS
1001 HT
1010 LF
1011 VT
1100 FF
1101 CR
1110 SO
1111 SI

. Xe0=0

2. Xel=X

3, XeX=X

4, XeX=0

5. X+0=X

6. X+1=1

7. X+X=X
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8. X+X-=1

9. X+¥=Y+X

10. XeY=YeX

1. X+(Y+Z)=(X+Y)+Z=X+Y+Z
12. X(¥Z)=(XY)Z = XvZ
13a.X(Y +Z)= XY + XZ

136.(W + X) (Y + Z)=WY + XY +WZ + XZ
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14.X+XY=X
15 X+XY=X+Y

17.XY =X +Y
18. 4 =4



