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QUESTION 1

o

o o

(4 x1)

1.1. 1.1.1 Decimal number system
112 Binary number system
1.1.3 Octal number system
1.1.4 Hexadecimal number system
1.2, Binary number system
1.3. 1.3.1 11011, + 1110, + 1010,
T 1 0 1 1 Y
1 1 1 0
+ 1 0 1 o
1 1T 0 0 1 1
11001 1,=1%x25+1x24+0%x28+0x22+1 x21+1 x 20/
=32+16+0+0+2+1
=51V
1.3.2 11001, - 1011,
1.1 0 o0 1 VY
- 1 0 1 1 Y
1 1 1 0
1M110,=1%x23+1x22+1x21+(Q x 20/
=8+4+2+0
:1410\/
1.3.3 111110102 + 110010,
1 0 1
11 00101 1 1 1 1 01
110 0 10
11 0 0 1
0 0 0 0O
11 0 0 1
1 1 0 0 1
0 0
101, =1x22+0x2"+1x 20/
=4+0+1
= 51V

Copyright reserved

(4)
(1)

(4)

(4)

(6)

Please turn over



e The first half adder obtains the sum of inputs A and B. v/

(2)

e The second half adder obtains the sum of the inputs Cin and first half

e Then the carry out of the first adder is to the carry out of the second half
adder through an OR gate to obtain the full adder’s carry out. v/
* Finally the sum output of the second half adder is the sum of the full adder.

(4)

(2)
[25]

Weighted code is a code by which the value of the position of every binary digit

1.4.1 FULL ADDER vv
1.4.2
adder's sum. v’
v
143 |a|B |Bn|D |Bo
0|0 |0 0 0
010 |1 1 1
0|10 1 1
0|11 |0 1
1 ({0 |0 1 0
1 (0 |1 0 0
1 (10 0 0
11111 1 1
v v
QUESTION 2
2.1
can be specified.
2.2 8421 code
4221 code
2421 code
5211 code
5421 code
23 Decimal digits | 2421 BCD code
0 0000
1 0001
2 0010
3 0011
4 0100
5 1011
6 1100
7 1101
8 1110
9 1111
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2.4 Step 1 — A decimal number is punched on the key pad. v
Step 2 — The ENCODER changes the decimal number into a binary number
v which is acceptable to the PROCESSOR. v
Step 3 — the DECODER then changed the Binary number into a form that can
be displayed on the screen. v

(4)
2.5

o Data conversion
e Data transmission
e Data expansion
e Data error detection and correction (4)
2.6 e ASCIl code
e EBCDIC code
e GRAY CODE
e Hamming code
e BCD code
e Excessive 3code
Any 2 x 1 (2)
(Any ) [25]
QUESTION 3
3.1 A memory device is any device that can store logic 1 and logic 0 bitsv" in such
a way that a single bit or group of bitsv’ is available and can be re-obtained. v/ (3)
3.2 e Main memory or volatile memory
e Secondary memory or non-volatile memory (2 x1) (2)
3.3 The output of a NOR gate will be a logic 1 only if all the inputs are at logic 0,v'
otherwise the output will be a logic 0.v/ (2)
3.4 ¢ OR gate vand
e NOT gate v (2)
35 3.5.1 e Cis XOR gate
e Dis AND gate
e Eis NOR gate (3)
352

A_ /
v ?—A-B
B_

3)
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3.6 3.6.1

(2)

3.6.2
D Q
v v
(2)
3.7 e T=0(Low): The T flip-flop holds its current state. v’

e T =1 (High): The T flip-flop toggles its output state. v/

e The clock signal controls when the T flip-flop changes its state based on
the T input. v

e The state change occurs on the rising edge or falling edge of the clock
pulse, depending on the specific design of the flip-flop. v
Q: Represents the output of the flip-flop. v

Q'": Represents the complement of the Q output. This means Q' is always (6)
the opposite of Q. v [25]
QUESTION 4
4.1 e A counter is an electronic circuit which executes the counting functionv’

by counting the number of pulses applied to the input. v’

* A shift register is a memory in which information (data) is moved or
shifted one position at a time,v” in response to an applied clock pulse.v’ (4)
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4.2.1

o) 0 No) )
0 ) ) | [o | 8) !
v € <jo— v C <jo—— v C <jo—— v C <jo—— »
- - - o [
5 5 s s Lo
—9 K —9 K —q K —0 K
o) 6] o] (o]
Reset v
4.2.2 « Initially, all flip-flops will be in the reset state (Q = 0). v

With the first clock pulse, Q0 changes to 1, while Q1 and Q2
remain 0. v/

With the second clock pulse, Q0 remains 1, Q1 changes to 1 due to
the change in QO0, and Q2 remains 0. v

This sequence continues, with each clock pulse changing the state
of the flip-flopv’

4.3
data in ‘/—D Q | D Q D 2 D ﬂ— dataout
> > v —> v > v
Q aa_ 56_ Q
clock‘/ |
4.4 4.41 False v
442 True v
44.3 True v
443 False v
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TOTAL:

(6)

(4)

(7)
(1)
(1)
(1)
(1)
[25]

100



