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QUESTION 1   
 
1.1 1.1.1 D   
 1.1.2 C   
 1.1.3 D   
 1.1.4 B   
 1.1.5 C 

                                                           (5 × 1) 
 

  (5) 
 
1.2 1.2.1 positive   
 1.2.2 carry out   
 1.2.3 simultaneously   
 1.2.4 toggle   
 1.2.5 5 

             (5 × 1) 
 

  (5) 
 
1.3 1.3.1 E   
 1.3.2 C   
 1.3.3 A   
 1.3.4 B   
 1.3.5 D 

                                            (5 × 1) 
 

  (5) 
 
1.4 1.4.1 True   
 1.4.2 True   
 1.4.3 False   
 1.4.4 False   
 1.4.5 True 

                                                     (5 × 1) 
 

  (5) 
 
1.5 1.5.1 bit   
 1.5.2 multi-vibrator   
 1.5.3 latch   
 1.5.4 fan-out   
 1.5.5 nonweighted 

                                        (5 × 1) 
 

  (5) 
 
1.6 1.6.1 full   
 1.6.2 decoder   
 1.6.3 minimum   
 1.6.4 NOR   
 1.6.5 excess-3 

                 (5 × 1) 
 

  (5) 
   [30] 
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QUESTION 2   
 
2.1 2.1.1 -58, 7510 = 0111010, 11. 

                1000101,00 
 
-46,510 = 0101110, 10. 
               1010001,01 
 
                   1000101,00 
                 +1010001,01 
                   0010110,01. 
                                  +1 
                   0010110,10. 
                  -1101001, 01. 
= -105, 2510. 

 

  (6) 
 
 2.1.2 C, A16 = 1100, 1010. 

              0011,0101 
 
7, B16 = 0111, 1011. 
             1000,0100 
 
                    0011,0101. 
                 + 1000,0100 
                    1011,1001. 
                   -0100, 0110. 
= -4, 37510. 

 

  (6) 
 
2.2 2.2.1 6A,516 = 01101010,0101 

3,78 = 011,111 
                                                       11011,011         = 27,37510 
                             111110  11010100101000 
                                            -111110 
                                             1011000 
                                              -111110 
                                                 1101010 
                                                  -111110 
                                                   1011001 
                                                    -111110 
                                                       1101100 
                                                        -111110 
                                                         1011100 

 

  (6) 
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 2.2.2 6D, A16 = 01101101,1010 

55,58 = 101101,101 
                                      11011011010 
                                          101101101 
                                      11011011010 
                                    00000000000 
                                  11011011010 
                                11011011010 
                              00000000000 
                            11011011010 
                          11011011010 
                        00000000000 
                      11011011010 
                    1001110001001,1010010 
= 5001,64062510 

 

  (6) 
 
2.3 2.3.1 1101102   
 
 2.3.2   2       8        4 

+3     +3 +3 
   5     11        7 
5B,7 
1011011,0111 

 
 

 
 
 2.3.3 8421 8421 8421 8421 

0010 1010 1111 1000 
101010,1111000 

 

 
(3 × 2)    (6) 

   [30] 
 
 
QUESTION 3   
 
 
3.1 

 
3.1.1 

 
XX + XY (X + Y + Z) 
 
X + XY (X + Y + Z) 
 
X (1 + Y) (X + Y + Z) 
 
X (X + Y + Z) 
 
XX + XY + XZ 
 
XY + XZ 

 

  (6) 
 
  

3.1.2 
 
(A + A + B) (B + A + B) 
 
(A + A + B) (B + A + B) 
 
(1 + B) (1 + A) 
=1 

 

  (4) 
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3.2 

&

&

&>

> F

A

B

B

C

A
C

B

>

√ 

√ 

√ 

√ √ 

√ 

 

 
 

 
  (6) 

  [16] 
 
QUESTION 4   
 
4.1 

Q
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  (8) 
 
4.2 
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  (6) 
  [14] 
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QUESTION 5   
 
5.1 

VM VR

D/A 
CONVERTER

REFERENCE
VOLTAGE
SOURCE

DISPLAY

CONTROL

LOGIC 
PROGRAMMER

SET RESET

√ 

√ 

√ 

√ 

√ 

 

 

  (5) 
 
5.2 

VM VR

D/A 
CONVERTER

CLOCK
PULSE

GENERATOR
DISPLAY

CONTROL

DIGITAL
COUNTER

STOP

RESETSTARTCOMPARATOR

VM

VR

= ANALOG VOLTAGE TO BE MEASURED

= REFERENCE VOLTAGE

√ 

√ 

√ √ 
√ 

 

 

  (5) 
   [10] 
 
 TOTAL:  100 
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