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Q1.

Bit patterns can be interpreted in a number of different ways. A computer word contains
the bit pattern 0011 0100.

(@) Whatis its decimal value if it represents:

a pure binary integer;

1)

) (i) The ASCII value for the character ‘0’ (zero) is 48. What character is
represented by 0011 0100?

€

(i)  Name one other standard coding system for coding information expressed in
character or text-based form.

1

(c) One method of rap! stem is as bit mapped

graphics.

The black line

represented
2=

E PAPERS PRA

Lo | | | ) ] e | e ] | |
Lo | I | e | ) | e | ] | |

Ll Ml el e ] ] ] (]

Lo | e | e | e | e | e ] |
(e e | e | ) ] e | e ] e | |
(e R | e | e ) | e | e ] | |
(o | e | ) ] e | e ] | |
Lo | | | ) | e | e ] | |

Lo | | | e o | e | e ] |
Lo | I | e | e e | e | e | e ] e | |
(e e | e | ) e | e | ] e | |

L] | ] e

.

e} o] Do } Do § ] (o] ] ] | ] e ] ) | ]
Lo ) Lo e | e § e ] e | | | | e e | ] e e | ] e |
Lo ) Lo e | e § e ] e | | | | ] e | ] e e | ] e |
Lo ) Lo e | e § e ] e | | | | ] e | ] e e | ] e |

Lo [ P} o
Lo [ Fime }
Lo e i} |
Lo ] e Fime ] L]
Lo ] L e} |
o ] L fiomme } o ]
Lo [ P} o
Lo [  Fim } o
Lo [  Fim } o
Lo e e}
Lo ] e e }
Lo ] e e}

(1) Describe how a coloured line might be represented.

)

(i)  Describe how a line would be stored using vector graphics.
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3
(Total 8 marks)

Q2.

The binary pattern 1011 1110 0100 could be interpreted in a number of different ways.

(a) State its hexadecimal representation.

1

State its value in denary if it represents an unsigned fixed point number with four
bits after the binary point. Use the space below to show your working.

(b)

©)

(c) Stateitsvaluei ment integer.

EXAM,.PARERS.PRACTICE.. =

with an 8-bit mantissa and a 4-bit exponent as follows.

Mantissa Exponent

() State the value of 1011 1110 0100 in denary if it represents a two’s
complement floating point number. Use the space below to show your

working.

©)
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(i)  This floating point number is said to be normalised.

How does the bit pattern indicate that this number is normalised?

1)
(Total 10 marks)

Q3.

(&) Asystem stores integers in 16 bits. Using binary representation, show the steps of
subtracting 6 from 18, using two’s complement.

4

(b)  The system sto
with a 12-bit mantissa and

d form using 2's complement
“bit exponent as Tollows.

Man‘r‘i ssa Exponen‘r

EXAM FAPERSPRACTICE

(i)  Afloating point number is stored in main memory at symbolic address Numl.
Complete the table below, showing the contents of the memory location using
binary notation and the value in decimal.

Symbolic Hexadecimal Binary Decimal
Address Representation | Representation Value
Numl A802

4

(i) Why should floating point numbers be stored in normalised form?

1)
(Total 9 marks)
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Q4.

(&) What is the binary representation of 63?

€

(b)  How many different bit patterns can be represented by an 8 bit word?

D

(c) Whatis the largest pure binary number that can be stored in an 8 bit byte?

(1)
(Total 3 marks)

Q5.

The binary pattern 1011 0111 0110 can be interpreted in a number of different ways.

(@) State its hexadecimal representation:

1)

(b) Stateits value i
bits after the bin

xed point number with four

EXAM PAPERS PRACTICE °“

) ) State its value in denary if it represents a two’s complement floating point
number with an eight bit mantissa followed by a four bit exponent.

©)

(i)  This floating point number is said to be normalised.
How does the bit pattern indicate that this number is normalised?

(€

(i)  Why should floating point numbers be stored in normalised form?
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Q6.

(@)

(b)

()

1)
(Total 8 marks)

How many bytes are 1 Kilobyte?

(1)
A computer system uses 2 bytes to store a number.

0] What is the largest pure binary integer it can store?

1
What is the bit pattern if the number 37 is to be stored as

(i) apure binary integer?

€

The ASCII codi ystem uses s i aracter.

The character di Oto9are as mber codes 48 to 57.

An extra bitis u

A computer systém uses the mos as a parity bit for each byte

and works with n parity.

(i) Whatisth ored as characters?

|
EXAM.PAPERS.PRAGTICE

Q7.

(@)

2
(Total 8 marks)

The number 0111 0010 1011 1101 is stored in twos complement notation in 16 bits
with the most significant 10 bits representing the mantissa and the least significant 6
bits representing the exponent.

(1) Is this number positive or negative?

(i)  Estimate the magnitude of this number. Circle the correct answer below.
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>232 Between 2 and 2% | Between 2% and 27 <272

)

(b)  The number 0110 0001 0100 1000 is stored in the same format. Convert this
number into denary.

Answer

©)

() Give one advantage of fixed point over floating point representation.

(i)  Under what circumstances would fixed point representation be used rather
than floating point?

(2
(Total 7 marks)

Q8.

A computer design co
be used to teach stud
of an instruction set.

lementary computer. Itis to
ine operations and the design

The current instruction registefTias a length of 16 bits.

EXAM BAPERS. . PRACTICE

A machine instruction is 16 bits in length.

The most significant eight bits of a machine instruction denote the machine operation.
The least significant bits denote an operand or the address of an operand.

Main memory stores both instructions and data.

The structure of a machine instruction is as follows.

-

Operation code field Pt Operand field -
Bitno| 15 8

= |
=

i——— Basic machine operation —————p{ Addressing
mode

(@) Define the term instruction set.
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€

(b)  With 6 bits of the operation code reserved to denote basic machine operations, how
many basic machine operations may be coded?

(1)
(Total 2 marks)

Qo.

Bit patterns can be interpreted in a number of different ways.
(@) A computer word contains the bit pattern 0001 0111.

What is its decimal value if it represents a pure binary integer

€

(b)  Acomputer sys p e ant bit (MSB) is used as a

nt the character ‘I’'?

MSB

)

i) _ Asynchronous.d r issionjs used if ope characteLi t g i
EXAMHAPERS FRACTICE
n8 of &'chafacte®

What would be the bit pattern if the character ‘!’ above is sent using
asynchronous data transmission?

1)
(Total 4 marks)

Q10.

@ () Convert the hexadecimal number BD93 to binary.

€

(i)  The contents of register Ais 1011 1010 0000 0011.
These bits are a representation of a number in twos complement, with the
leftmost 10 bits as the mantissa and the rightmost 6 bits as the exponent.
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Convert this number into decimal. Show your working.

3
(b)  Give two reasons why floating point numbers are normalised.

1.

(2
(Total 6 marks)

Q11.

Bit patterns can be interpreted in a number of different ways. A computer word contains
the bit pattern 0011 0110.

(& Whatisits deci

1)
() () The ASC he ch . tis the character stored in
the comp word 0011 01699

)

integer

(i)  Name one other standard coding system for coding information expressed in

EXAM BPAPERS PRACTICE

(c) One method of storing graphics in a computer system is as vector graphics.

D

(1) Name one other method.

1

(i)  Describe how a black-and-white image would be stored using your method.

(2
(Total 7 marks)
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Q12.

(&) Abinary pattern might represent a decimal integer or a decimal real number. Ina
computing context, give an example of

() a decimal integer

(i) adecimal real number

(i)  The binary data 00110111 represents an unsigned real number in fixed point
form, with the binary point between bits 1 and 2, e.g. 1101.11. Convert this
number into decimal, showing all your working.

4)

(b)  Convert the bin 11 decimal.

EXAM.PAPERS PRACTICE, '

are used here rather than binary numbers.

2
(Total 7 marks)

Q13.

(@) Data can be stored inside a computer system in several different representations.
The number 25 is to be stored in a 16-bit word.

What is the bit pattern if the number 25 is to be stored as a pure binary integer
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HEEEEEEEEEEEEEEE

1)
(b)  The ASCII code for the character ‘3’ is the decimal number 51.

() Whatis the ASCII code for the character ‘5’?

1

(i)  If eight bits are used to store one character, what is the bit pattern when the
string ‘25’ is stored in a 16-bit word?

HEEEEEEEEEEEEEEE

(2
(Total 4 marks)

Q14.

A two byte register holds numbers in floating point form with a 10 bit mantissa and a 6 bit
exponent.

(@) Explain the ter

0] mantissa,

1)
(i)  exponent.
(1)
) ach of these holds.datain twa’s.comple ment for t qpe istegjster
EXAM-BSAPERS PRACTICE
0110101100000011
() Label the mantissa in this data.
1)
(i)  How can you tell if the number is positive or negative?
1)

(c) Explain, or show, how you would subtract 3 from 5 using two’s complement.
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)

(d) Give one advantage of floating point notation over fixed point notation for storing
real numbers.

(1)
(Total 8 marks)

Q15.

(@) Bit patterns can be interpreted in a number of different ways. A computer word
contains the bit pattern 0101 1001. What is its decimal value if it represents:

a pure binary integer;

(1)
(b)  Abinary patterngi rd t forms of information, such
as pure binary o , ve, ers. Name three different
forms of inform , excluding th
1.
2.
3.
(3)

(Total 4 marks)

2XAM PAPERS PRACTICE

What would be the result of performing each of the following logical operations?

(@) NOT 01001111

€
(b) 00110000 OR 00000010

D
(c) 11000001 AND 00010011

(1)
(d) 00000101 XOR 10001110
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