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1 a) In approximately which year did the first electronic computers appear? [ 1 mark ]
1920-1930; 1930-1940; 1940-1950; 1950-1960; 1960-1970
1940-1950

b) What is the name of the CPU register which stores the address of the next instruction?
___PROGRAM COUNTER (PC) [ 1mark ]

¢) Which part of the CPU isresponsible for fetching and decoding instructions?

___DISPATCH UNIT [ 1mark ]

2. a) Describe the operation of taking the one’s complement of a 16 bit number, by finding the
value of ~4 when stored as a 2 byte word. Write your answer in hexadecimal.

Description:
IN BINARY 0000 0000 0000 0100
BITW. NOT 1111 1111 1111 1010 OxXFFFB [2 marks]

b) Provide the 16-bit 2's complement (in binary) of the following decimal numbers:
+10 = 0000 0000 0000 1010
(i) +10 ~10= 111111111111 0101

-10= 111111111111 0110 1111121111111 0110 [2 marks]
+32767=01111111 1111 1111
(i) +32767. ~32767 = 1000 0000 0000 0000
-32767 = 1000 0000 0000 0001
___1000000000000001___ [2marks]
¢) What is the result (in hexadecimal) of adding the decimal value 50 to the Hexadecimal
value Ox051E?
Working: Ox051E
+0x0032
0x0550

Answer: 0x0550 [ 1mark]




d) A computer executes the following program: ro rl

0x07 ?
101: ADD r0, #0x0F 0x16 ?
102: MOV r1, #OxFO 0x16 OxFO
103: ORTr1,r0 0x16 OxF6
104. AND rO, r1 0x16 OxF6

(i) Given the Program Counter (PC) has a value of 102, after executing an instruction.
Which is the next instruction to be fetched?

Assuming that the PC has aready being incremented

102: ORr1, rO [ 1mark ]

(i) If theinitial value of r0 is 0x07, what is the hexadecimal value after executing all the
listed instructions?
101-103: 0x07
104: OxOE

0x16 [ 2 marks]

a) Given register r0 has the value 0x01, and the memory location 0 has the value 0x06, what
isthehexadecimal valuein register r1 after executing each of the following instructions:

(i) MOV rl,#0

0x00 [ 1mark]
(i) XORTr1, rl

0x00 [ 1mark]
@iy MOV r1, 0

0x06 [ 1mark]

b) Consider the following binary number: 1000000000000000
(i) when thisisintrepretted asan unsigned 2 byte word (answer indecimal)
0x80 00 = 32768
+32768 [ 1mark ]
(i) when this contains a 1's complement binary number (answer in hexadecimal)

N.B. Number isnegative ~number = 0x0111 1111 1111 1111
- OX7F FF [ 1mark]
(i) when this contains a 2's complement binary number (answer in decimal)

Two's comp = One's comp+1 = - 0x80 00 = - 2exp15
- 32768 [ 1mark ]

¢) The following small program consists of two instructions. What is the hexacdecimal
valuein register rO after executing each of the two instructions:

a 0x50; first value

b: 0x20 ; second value

MOV r0,a 0x 50 [ 1 mark ]




