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Computer Systems 1
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number above. If they do not match, ask the exam supervisor for a new sheet.

Enter your name and student ID on the Teleform sheet. Your name should be entered
left aligned. If you name is longer than the number of boxes provided, truncate it.
Answer ALL Multiple-choice questions on the Teleform answer sheet provided.
Use a dark pencil to mark your answers in the multiple choice answer boxes on the
Teleform sheet. Check that the question number on the sheet corresponds to the
question number in this question/answer book. If you spoil your sheet, ask the
supervisor for a replacement.

An appendix is included on the last page. You may detach this appendix.
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Question 1
[2 marks] If the radix is 15, each digit can have an integer value in the range:

(@) 1to 15
(b)0to9

(c)1to 14
(d)0to14

Question 2
[3 marks] Using 8 bits, the 2’s complement integer representation of -39 is:

(a) 11011001
(b) 11100111
(c) 00100111
(d) 11011000

Question 3
[2 marks] Using 8 bits, the Signed Magnitude representation of -29 is:

(a) 00011101
(b) 11100011
(c) 10011101
(d) 11111101

Question 4
[2 marks] Using 8 bits, the unsigned integer representation of 160 is:

(a) 00100000
(b) 01100000
(c) 10100000
(d) Unknown

Question 5
[3 marks] Convert the unsigned integer Hexadecimal representation of 4C to Octal:

(a) 214
(b) 23

() 114
(d) 230

CONTINUED
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Question 6
[3 marks] Convert the unsigned integer Octal representation of 342 to Hexadecimal:

(a) 648
(b) F2
(c) E2
(d) E1

Question 7

[3 marks] Two values A = 00101010 and B = 00010010 are representations of 8-bit, 2's
complement integers.

Evaluate A + B

(a) 10111100
(b) 11000011
(c) 00011000
(d) 00111100

Question 8

[3 marks] Two values A = 00111010 and B = 01000110 are representations of 8-bit, 2's
complement integers.

Evaluate A- B

(a) 10000000
(b) 11110011
(c) 01111110
(d) 11110100

Question 9

[3 marks] Two values A = 10110110 and B = 00000101 are representations of 8-bit,
unsigned integers.

Evaluate A XOR B

(a) 10110111
(b) 01001100
(c) 10110011
(d) 10111011

Question 10

[3 marks] Two values A = 01101010 and B = 00001111 are representations of 8-bit,
unsigned integers.

Evaluate A AND B

(a) 00001010
(b) 01100000
(c) 01101010
(d) 11110101

CONTINUED
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Question 11

[3 marks] Two values A = 01101010 and B = 00000100 are representations of 8-bit, 2's
complement integers.

Evaluate A<<B

(a) 01101110
(b) 10100000
(c) 00000110
(d) 01010000

Question 12

[3 marks] Two values A = 10001010 and B = 00000100 are representations of 8-bit, 2's
complement integers.

Evaluate A>>B

(a) 11111000
(b) 00000001
(c) 00001000
(d) 11110001

Question 13

[3 marks] Two values A = 0010.1000 and B = 0101.1100 are representations of unsigned
binary fractions.

Evaluate A+ B

(a) 0111.0100
(b) 1000.0100
(c) 1101.0100
(d) 1000.0010

Question 14
[3 marks] Convert the unsigned fraction Octal representations of 14.20 to Hexadecimal:

(a) 12.20
(b) C.4
(c) 14.40
d) A2

Question 15

[3 marks] Two values A = 1.01 and B = 10.01 are representations of unsigned binary
fractions.

Evaluate A * B.

(a) 10.1101
(b) 10.1011
(c) 11.011
(d) 101.101
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A 32-bit IEEE-754 floating point number consists of 1 sign bit, 8 exponent bits and 23
mantissa/significand bits.

Questions 16-18 are based on the following 32-bit IEEE floating point number:
A = 0xF9D00000

Question 16
[3 marks] What is the decimal value of the mantissa bits stored in the above floating point
number?

(@ 05
(b) 0.875
(c) 0.625
(d) 0.75

Question 17
[3 marks] What are the decimal value of the exponent bits and exponent stored in the above
floating point number?

(a) -13, 114
(b) 13, 140

(c) 249, 122
(d) 243, 116

Question 18
[3 marks] What is the answer to the above floating point number multiplied by 2? (i.e. A * 2)

(a) OXFDD00000
(b) 0XFA900000
(c) OXFA700000
(d) OXFA500000

CONTINUED

VERSION 00000001 -6- COMPSCI 210

Questions 19-20 are based on the following 32-bit IEEE floating point numbers:
A = 0x42100000 and B = 0x41400000

Question 19
[3 marks] What are the exponent Field and the binary value of the significand/mantissa of the
above two |IEEE floating point numbers?

(a) [A: exponent field =10000100, mantissa = 0 .001], [B: exponent field = 10000010,
mantissa = 0.10]

(b) [A: exponent field =01000010, mantissa = 1 .001], [B: exponent field = 01000001,
mantissa = 1.10]

(c) [A: exponent field =10000100, mantissa = 1 .001], [B: exponent field = 10000010,
mantissa = 1.10]

(d) [A: exponent field =01000010, mantissa = 0 .001], [B: exponent field = 01000001,
mantissa = 0.10]

Question 20
[3 marks] What is the answer to the mantissa of A multiplied by the mantissa of B? (i.e. the
mantissa of A * the mantissa of B)

(a) 1.0011
(b) 1.1011
() 0.001
(d) 0.0011
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Read the program below before answering the following TEN questions.

-ORIG x3500

L LEA RO,
LD R1,
LDI R2,
BRNn D
LD R3, E
ADD R4, R1, R3
JSR G

D HALT

O W >

G ST R4, F
STR R4, RO, O
RET

-.FILL 6
-FILL 7
.FILL x350B
-FILL 8
.FILL x350C
-END

MmO W >

Question 21
[2 marks] What is the address of label L?

(a) x3000
(b) x3500
(c) x3501
(d) x0000
(e) x5000

Question 22
[3 marks] What is the value stored in register 0 after instruction “LEA RO, A” is executed?

() x350B
(b) x350C
(c) x350A
(d) x400B
(e) x300B

Question 23
[3 marks] What is the value stored in register 1 after instruction “LD R1, B” is executed?

(@) 6
(b) x3508
() 7
(d) x1234
(e)0

CONTINUED
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Question 24
[3 marks] What is the value stored in register 2 after instruction “LDI R2, C” is executed?

(@9
(o
(c) 6
(d) 7
(e) x350B

Question 25
[3 marks] What are the values of the condition codes after instruction “LD1 R2, C”is
executed?

(a) N is set and the others are cleared.

(b) All the condition codes are cleared.

(c) N, Z and P are set while S is cleared.
(d) N and P are both set while Z is cleared.
(e) P is set and the others are cleared.

Question 26
[2 marks] What is the value stored in register 3 after instruction “LD R3, E” is executed?

(@9
(b7
()8
(d) x350B
(e) x3508

Question 27
[3 marks] What is the value stored in register 4 after instruction “ADD R4, R1, R3”is
executed?

(a) x000E
(b) 15

(c) x3513
(d) x3515
(e) x3514

Question 28
[3 marks] What is the value stored in register 7 after instruction “JSrR G” is executed?

(a) x3506

(b) cannot be determined
(c) x3507

(d) x350A

(e) 0

CONTINUED
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Question 29
[3 marks] Which one of the following statements is correct?

(a) Instruction “ST R4, F” stores a value at memory location with label F.

(b) Instruction “ST R4, F” stores a value at memory location x350C.

(c) Instruction “ST R4, F” stores 4 at memory location x350C.

(d) The execution of instruction “ST R4, F” changes the values of the condition codes.

(e) Instruction “ST R4, F” adds the value in register 4 to the value stored at memory
location with label F.

Question 30
[3 marks] Which one of the following statements is correct?

(@) Instruction “STR R4, RO, 0” moves the value in register O to register 4.

(b) Instruction “STR R4, RO, 0” stores the value in register 4 at the memory location
whose address is held in register 0.

(c) Instruction “STR R4, RO, 0” moves the value in register 4 to register 0 and sets the
value in register 4 to 0.

(d) Instruction “STR R4, RO, 0” changes the value in register 0.

(e) Instruction “STR R4, RO, 0” sets the value in register 0 to 0.

Read the following description before answering the following TWO questions.

A fragment of an assembly program is shown below. The memory location with label H is at

address x4000.
H .BLKW 2
K .STRINGZ abc”
J .FILL 5

Question 31
[3 marks] What is the address of the memory location with label K?

(a) x4001
(b) x4010
(c) 2
(d) x4002
()0

Question 32
[3 marks] What is the address of the memory location with label 3?

(a) x4000
(b) x4005
(c) x4007
(d) x4006
(e) x4004

CONTINUED
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Question 33

[3 marks] Assume the LC-3 assembly language instruction “BRn X" is stored at memory
address x4000 and label X refers to the memory location at address x4009. The format of the
BR instruction is as below:

BR [0 0 0 o|n|z|p] PCoffsetd
What is the machine language code of instruction “BrRn X"?

(a) 0000011000001001
(b) 0000010000001001
(c) 0000100000001000
(d) 0000100000001001
(e) 0000011000001000

Question 34
[3 marks] Which one of the following statements is correct?

(@) In the von Neumann model, the processing unit is responsible for interpreting the
instruction.

(b) In the von Neumann model, the memory unit can only be used to store instructions.

(c) In the von Neumann model, the processing unit carries out arithmetic and logical
operations.

(d) In the von Neumann model, the input/output unit is responsible for moving
instructions from memory to the processing unit.

(e) In the von Neumann model, the instruction register in the processing unit holds the
instruction that is being executed.

Question 35
[3 marks] Which one of the following statements is correct?

(a) The program counter is incremented after an instruction is fetched from the memory.

(b) The program counter holds the address of the instruction that is being executed.

(c) Control instructions are used to move data from memory to registers.

(d) Operate instructions are used to communicate with users.

(e) During the execution of an instruction, the data movement instructions are used to
fetch instructions from the memory unit.

CONTINUED
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APPENDIX

Base Conversion Table and Powers of two

APPENDIX FOLLOWS

Decimal | Hexadecimal Binary 2N Hex| 2N Decimal

0 0 0000 1 1

1 1 0001 2 2

2 2 0010 4 4

3 3 0011 8 8

4 4 0100 10 16

5 5 0101 20 32

6 6 0110 40 64

7 7 0111 80 128

8 8 1000 100 256

9 9 1001 200 512

10 a 1010 400 1024

11 b 1011 800 2048

12 c 1100 1000 4096

13 d 1101 2000 8192

14 e 1110 4000 16384

15 f 1111 8000 32768

Table E. The Standard ASCII Tahle
ASCII AScIl ASCII ASCIT

Character Dec Hex | Character Dec Hex | Character Dec Hex | Character Dec Hex
Tl 0 00 | sp 32 20 | @ &4 40 | © 96 60
sch 1 01 ! 33 21 |=& 65 41 | a 97 6l
stx 2 o0z " 34 22 |B 66 42 | b 98 62
etx 303 | # 3 23 |c &7 43 |c 99 63
eot 4a 04 |3 3% 24 |[D 68 44 |a 100 64
eng 5 05 |% 37 25 |E 69 45 | e 101 &5
ack & 06 | & 3 26 |F 70 46 | £ 102 66
bel 7 07 ‘ 39 27 |@ 71 47 | g 103 67
bs 8 08 ( 40 28 |H 72 48 | h 104 68
ht 9 09 |) a1 29 | I 73 49 |1 105 69
1f 10 0A | * 42 2A | g 74 4A |5 106 6A
vt 11 0B |+ 43 2B | K 75 4B |k 107 6B
£ 12 0C 44 20 | L 76 4C |1 108 6C
cr 13 oD | - 45 2D | M 77 4D | m 109 6D
so 14 0E | . 4 2E | N 78 4E | n 110 &E
si 15 oF |/ 47 2F |0 79 4F | o 111  &F
dle 16 10 |0 48 30 | P 80 50 |p 112 70
del 17 11 |1 49 31 |0 81 51 |g 113 71
dez 18 12 |2 50 32 |R 82 52 |r 114 72
de3 19 13 |3 51 33 |s 83 53 |= 115 73
det 20 14 |4 52 34 |T 84 54 |t 116 74
nak 21 15 |5 53 35 |U 85 55 |u 117 75
syn 22 16 | & 54 36 |V 86 56 |w 118 76
eth 23 17 |7 55 37 |w 87 57 |w 119 77
can 24 18 |8 56 38 | X 88 58 |x 120 78
em 25 19 |9 57 39 |v 89 59 |y 121 79
sub 26 1A | : 58 3A |z 90 5A |z 122 7A
esc 27 1B | ; 59 3B [ 91 5B | { 123 7B
fs 28 1C | < 60 3C [\ 92 5C | 124 7C
gs 29 1D | = 61 3D |1 93 5D |} 125 7D
rs 30 1E | » 62  3E | 94 5E | ~ 126 7E
us 31 1F | 2 63 3F | _ 95 5F | del 127 7F
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A3 The Instruction Set

5543210

" .
ADD ‘ 0001 ‘ oR ‘ sm J 0 ‘ 00 ‘ st ‘
1 1 1
i — :
ADD ‘ 0001 ‘ OR ‘ sm ‘ 1 ‘ ‘
i e :
AND ‘ o101 ‘ oA ‘ sm ]o‘ 00 ‘ ‘
i 1 1
+ T T T T
AND ‘ oot ‘ DR ‘ SR'I ] 1 [ ‘
T T T T T T T T T T T
BR ‘ 0000 z|p ‘ PCotsetd ‘
JMP ‘ 1100 ‘ 000 ‘ BaseR 000000 ‘
' | | 1 L 1 1 L L ' L |
JSR ‘ 0100 ‘ ‘ PCoffset1 ‘
1 1 1 1 1 1 1 1 1 1 1 1
T T T T T T T T T T T
JSRR ‘ 0100 ‘ ‘ 0o ‘ BaseR 000000 ‘
+ T T T T T T T T T T T T T
LD ‘ 0010 ‘ DR ‘ PCoffseta ‘
A i e e
LDI ‘ 1010 ‘ DR ‘ | PColfsetg l
' | | | L 1 | | L L 1 L |
LDR | 0110 | DR | BaseR offsets |
LEA } 1110 ‘ oA ‘ PColfseld ‘
1 1 1 1 1 ' 1 L 1 L 1
+ T T T T T T T T T T T T
NOT ‘ 1001 ‘ DR ‘ SR ‘ 11111 ‘
T T T T T T T T T T : T
RET ‘ 1100 ‘ 000 ‘ 11 [ 000000 ‘
T T T T T T T T T T T T T T
RTI ‘ 1000 ‘ 000000000000 ‘
1 1 1 1 1 1 1 ' 1 'S 1 1 1
T T T T T L] T T T T T T T
ST ‘ 0011 ‘ SR ‘ PColfset9 ‘
T T T T T T T T T T : T
STI [ 1011 l SR ‘ PColfsetd ‘
1 L ' L 1 1 s L L 'S L L 1
STR ‘ 0111 ‘ SR ‘ BaseR ‘ offset6 ‘
T T T T T T T T T T T T T
TRAP ‘ 1111 l 0000 I trapvects ‘
A L L 1 L L L L L L
reserved ‘ 1101 ‘ ‘
Figure A2  Format of the entire LC-3 Instruction set. Note: + Indicates instructions that

modify condition codes
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Source: Data Abstraction and Problem Solving with Java, Frank M Carrano & Janet J

Pritchard




