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ANSWER

1a) 1100 1001 2 = 128 10 + 64 10 + 8 10 + 1 10 = 20110

	1
	1
	0
	0
	1
	0
	0
	1

	12810
	6410
	3210
	1610
	810
	410
	210
	110

	2710
	2610
	2510
	2410
	2310
	2210
	2110
	2010



1b) the floating point representation of a number using a mantissa and an exponent increases the accuracy of the number

1с) - 1010 1001 2 = - (64 + 16 + 4 + 2 + 1) = - 87 10

3 steps for solving exercise:

	original
	1
	0
	1
	0
	1
	0
	0
	1

	inverted
	0
	1
	0
	1
	0
	1
	1
	0

	added 1
	0
	1
	0
	1
	0
	1
	1
	1



	0
	1
	0
	1
	0
	1
	1
	1

	12810
	6410
	3210
	1610
	810
	410
	210
	110

	2710
	2610
	2510
	2410
	2310
	2210
	2110
	2010



1d) - 1100 10012 + - 0001 01012 = - 1101 11102

	+
	1
	1
	0
	0
	1
	0
	0
	1

	
	0
	0
	0
	1
	0
	1
	0
	1

	
	1
	1
	0
	1
	1
	1
	1
	0
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4 (a) Explain why a tree data structure is suitable for use in a decision support system (DSS).

(b) A decision support system using a tree data structure could be used to help train a doctor
to diagnose a patient’s illness. Give an example of a question that this sort of system
might ask the trainee doctor.

[Total: 4]
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Part Answer Mark | Additional Guidance
4 (a) Decision support systems typically use sets of 1
questions with just 2 answers (“yes”, “no” etc.).
A tree makes it easy to store and represent 1
these choices.
[2
(b) Questions need to be capable of being 2 1 mark for recognising

answered with “yes/no” (or other binary
choices).

“Does the patient have a pain in their stomach”.

the type of question
involved

1 mark for a suitable
example which has a
binary answer.
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1

(a) Add the binary numbers 01010111 and 00010001 and show your answer in binary.

(c) Give two reasons why computer programming languages often use hexadecimal
numbers.




image8.png
(d) State one advantage and one disadvantage of using Unicode instead of ASCII.

[Total: 6]
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Part

Answer

Mark

Additional Guidance

1(a)

01101000

Accept answer with
leading zero missing.

(b)

oF

Accept hex indicators —
eg Ox9F or 9FH

(c)

Represent using fewer digits or an 8 bit binary
number can easily be written as 2 hexdigits.

Less chance of typing transcription errors.

(d)

Advantage:

Unicode allows more characters than ASCII.
Allows Cyrillic and other non-Latin alphabets
(accept allows Russian / Kazakh).

Unicode allows the representation of
mathematical symbols / accented Latin
characters, which ASCII does not.
Disadvantage:

Unicode takes up more (up to four times as
much) storage as ASCII.

[Max 1]

Total
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3

(a) (i) Describe how dates and times are represented in computer memory.

(if) Explain how your answer in part (a) (i) allows a program to find the difference
between two times and display it in minutes.
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(b) The following list of numbers is to be placed in a binary tree for retrieval in ascending
order: 38 is at the start of the list.

38, 42, 16, 25, 8, 50, 40

Draw a diagram of the binary tree showing how the numbers will be stored.

[3]
E>< 3

(c) The calculation 3 is carried out on a computer and the result is incorrectly shown
as 2.00001

Explain how this might happen.
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Part

Answer

Mark

Additional Guidance

3 (a) (i)

The date / time will be stored as the number of
time units since a base time (e.g. 1 Jan 1900).

Do not need to specify
the actual unit accept
anything reasonable
(e.g. nanoseconds,
hundreds of
nanoseconds,
seconds).

Do not need to specify
base time but accept
any reasonable time in
the past.

(a) (i)

This allows simple subtraction to give a new
number of time units.

This can then be converted back to number of
minutes.

Accept reference to
specific time units
(nanoseconds,
seconds).

(b)

38
16 42

1 mark for layout which
looks like tree and has
38 as the root node.

1 mark for 16 and 42
correctly placed.

1 mark for sub-trees
correct under 16 and
42.
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(c)

The computer will calculate 2/3 and get an
answer which cannot be accurately stored.

The multiplication will not correct this error but
make it worse.

1 mark for recognising
fractions cannot always
be stored accurately.

1 mark for recognising
that multiplication will
increase the error.

Total
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8 (a) Why are vector graphics used by a computer aided design program?

(b) The colour of each pixel in a bitmapped image is represented by a 24 bit numerical code.
The code consists of 8 bits of data for each of the component colours: red, green and
blue.

(i) How many different shades of pure green can be represented in a single pixel?

[Total: 4]
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Part

Answer

Mark

Additional Guidance

8 (a)

Vector graphics can represent objects that are
scalable without loss of accuracy.

Vector graphics can represent objects that are
scalable without loss of image quality.

Vector graphics can store the dimensions of
objects that can be used by computer-aided
manufacturing.

(b) (i)

256 shades of green can be represented.

Accept 2°8; or 255 or
(255 shades + black)

(b) (ii)

16 777 216 different colours can be represented.

Accept 224

Total
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1 (a) Write the denary (decimal) value that the unsigned binary integer 1100 1001 represents.

(c) Convert the two’s complement binary integer 1010 1001 to a denary number. Show your
working.
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(d) Add the two’s complement binary integers 1100 1001 and 0001 0101 and write your
answer in binary.

[Total: 7]
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(b) Ha aucnnee ¢ nomoLLpbto napbl 6OMbLINX CEMUCErMEHTHbIX CBETOANOAHbBIX MHANKATOPOB
nokasaH HOMep Tekyllero 3akasa. Homep 23 BbIMAAUT, Kak MOKa3aHO HUXe Ha
KapTuHke. B namaTv komnbloTepa kaxaas umdpa npeactaeneHa 8-6uTHbIM yncnom. but
0 npeacTaBnsieT BEPXHUA CermMeHT, GuT 1 npeacTaBnseT BEPXHWA NEBbl CEermeHT,
ocTanbHOe, Kak NoKa3aHo Ha KapTUHKe.
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(i) O6bsacHuTe, Novemy LUMdpa 2 npeacTaBneHa ABOUYHbIM Yucnom 01011101

(ii) Kakoit Homep 3akasa OygeT npeacTaBneH 2 ABOMYHbIMM 4ucnamu: 00100101 wu
0110101172

L2
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(b) (i) | The bit numbers that must be illuminated are 1 Any 2 valid points

0,2,3,4,6

In binary that will become 01011101 1
A 1 bit will represent a lit LED; a 0 bit will be an 1
unlit LED

8th bit (bit 7) is not needed so will always be 0 1

Max 2
(ii) |75 2 1 mark for 7, 1 mark for

5
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1 Computers use different systems to represent data.

(a) (i) State one reason why a computer cannot use ASCII to represent Chinese text.

(b) A computer stores numbers using floating point.

(i) Explain using an example how floating point numbers are represented.
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(ii) Explain why a computer often uses floating point instead of ASCII for storing
numbers.

[Total: 7]
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Part | Answer Mark AO Further Information
1(a)(i) | The ASCII character set does not include the characters used in 1 AO1 The standard (7-bit) ASCIl character set
the Chinese language only supports US English
(i) Unicode 1 AO1 Accept any answer with UTF-16, 32, 64
(b)(i) Accept mantissa instead of coefficient
The number is stored in the form “mantissa” * “power of 2" e.g. 1 AO1 Allow examples represented in binary.
1.101 * 25.
Bit sizes shown are examples; accept
Some bits are used for the exponent (power). 1 other valid examples
Some bits are used for the coefficient/mantissa. 1
Both coefficient/mantissa and power have a sign bit to show 1
positive or negative number.
Notes: 1 mark - Indicates that a
floating-point consists of a mantissa and an
exponent.
(i) Floating point allows the CPU to do arithmetic on the numbers. 1 AO1 Accept any similar explanation which refers
to arithmetic calculations.
Allow floating point can store real/more
precise/wider range numbers.
Total 7
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2 Computers use several types of data structure.

(a) Describe an algorithm to build a tree data structure.
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(b) A student builds a tree data structure using the cities in the list below:
Karaganda, Pavlodar, Aktobe, Almaty, Astana, Kokshetau, Taldykorgan
Complete the tree.

Karaganda

Aktobe Pavlodar

[4]
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(c) (i) A student uses a word processor to make changes to a document.
The student uses the Undo function.

Name the best structure to store the changes.

[Total: 11]
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Part

Answer

Mark

Further Information

2(a)

The first item is put at the root of the tree.
For each subsequent item it is compared to the root.

If it is greater then move right and repeat the comparison.
If it is smaller then move left and repeat the comparison.

The location for storage is found when an empty space is
reached.

The algorithm repeats until all data are placed in tree.

[max 4]

AO2

Allow recursion

(b)

/Karaganda\

Aktobe Pavlodar

e

Almaty Kokshetau Taldykorgan

Astana

1 for each correct node.
Max 4

[max 4]

AO2

(c)()

Stack

AO1

(it)

ltems are retrieved from stack with most recent addition being
removed first

This allows the most recent change to be retrieved and undone

Stack is last in first out data structure

[max 2]

AO1

Total

1
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1 (a) Convert the decimal number 93 to an unsigned 8-bit binary number.

(b) (i) In the ASCII character set, the character codes for the lowercase letters of the
alphabet can be found in the table below:

Character ?‘3:';‘:: Character gﬁﬁ:’;‘:: Character 23?:;‘:]_'

a 97 i 106 s 115

b 98 k 107 t 116

c 99 | 108 u 117

d 100 m 109 v 118

e 101 n 110 w 119

f 102 o 111 X 120

9 103 p 112 y 121

h 104 q 113 z 122

i 105 r 114

Fill in the table below to identify the character with hexadecimal number 6D.

Hexadecimal number 6D

Decimal number

Character in ASCII

[1]
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(i) Describe how the ASCII character set is used to represent text in a computer.
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(c) A fixed point binary number uses 4 digits after the point.

Convert the real decimal number 10.375 to a fixed point binary number.

[Total: 6]
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Part Answer Mark AO Further Information
1(a) 0101 1101 [1] AO1
1(b)(i) AO1 Both the decimal number and the
. corresponding character in ASCll are
Hexadecimal number 6D required for the mark to be awarded.
Decimal number 109
Character in ASCII m g
1(b)(ii) Each character is assigned a unique character code... / 1 AO1 Accept responses regarding how text (i.e.
ASCllis a system of codes for each character multiple characters) is represented.
For example: “Text is stored as a series /
which is represented by a binary number 1 array of binary values / ASCIl characters”,
or equivalent.
[2]
1(c) Converted number before fixed point 1 AO1 The bold section demonstrates where the
mark is awarded.
10.3754, = 1010.0110,
Converted number after fixed point 1
10.375,, = 1010.0110,
[2]
TOTAL 6
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(a) Give three characteristics of a binary tree:

1

[3]

(b) Give two advantages of using a binary tree instead of using an array.

(c) Draw a binary tree for the mathematical expression 10*a-6+b/12

[3]
[Total: 8]
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Part Answer Mark AO Further Information
2(a) There is exactly one node called the root of the tree. 1 AO1
Each node has up to two direct child nodes. 1
All of the nodes (keys) in the left sub tree are less than 1
the node (key) at the root.
All of the nodes (keys) in the right sub tree are greater 1
than the node (key) at the root.
A binary tree consists of a number of nodes that contain 1
the data to be stored (or pointer to the data).
A binary tree automatically sorts data as it is entered. 1
Leaves no have child nodes. 1
[Max 3]
2(b) Elements in the tree are inserted in sorted order. 1 AO2 Do not accept answer regarding

Fast searching of the elements is possible/ saving
search time

Binary search can be used.

[Max 2]

efficiency without an explanation.
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3 (a) Describe the difference between a stack and a queue data structure.

(b) Memory cells 411 to 415 are used as a stack. The first character to be stored in the
stack will be stored in memory cell 411.

(i) Fill the stack with the characters ‘D’, ‘A’, ‘N’ and then ‘E’.

415
414
413
412
411

1
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(ii) Two characters are removed from the stack. Show the remaining contents of the
stack.

415
414
413
412
411

1

(iii) Three new characters ‘R’, ‘O’ and then ‘T’ are added to the stack. Show the
contents of the stack after these characters have been added.

415
414
413
412
411

(1
[Total: 5]
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Part

Answer

Mark

Further Information

3(a)

Queue:

First in first out (FIFO) or Last in Last out

(LILO)
Stack:

First in last out (FILO) or Last in First Out

(LIFO)

[2]

AO1

Do not award the marks for responses which
only give acronyms FIFO/FILO/LILO/LIFO.

3(b)(i)

415

414

413

412

411

O|>|Z|m

11

AO2

3(b)(ii)

415

414

413

412

411

Q>

[

AO1

3(b)(iii)

415

414

413

412

411

O|>|x |0+

[

AO1

TOTAL
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1 (a) Add the binary numbers 0101+1101

(b) Convert 13.125 from a decimal to a fixed point binary number.

(c) Name one benefit of increasing the number of bits after the point in a fixed point binary
number.
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(d) To store a normalized floating point binary number, 10 bits are given for the mantissa
and 6 bits for the exponent.

Find the decimal value of the binary number 1 010110000 000011
Show your working.

[Total: 8]
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Part |Answer Mark AO Further Information
1a |10010 1
1b |1101.001 2 1 mark for the part before point
1 mark for the part after point
1c |Increase the accuracy 1
1d |Exponent 000011,=3,, 1
ALLOW solution 010110000 —
Uses two’s complement: 1 101001111 for mantissa
Inverts 01011 — 10100
And adds 1: 10100+1=10101 Allow any correct alternative
ways of working:
Move point to 3 digits right 101,01 1 For example:
1.010110000 x 2°=1010.11
Converts to decimal: -5,25 1 =-8+0+ 2+ 0+ .5+ .25
[4] =-8+275=-525
Total 8
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1 (a) Give one advantage of using hexadecimal numbers in a computer system over using
octal numbers.

(b) Perform the subtraction of 8-bit two’s complement binary numbers.

0001 0101 -1001 1011

[4]
[Total: 5]
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Part |Answer Mark AO | Further Information
1a |a hexadecimal digit is more suitable as every byte can be represented by 2 hex digits, but 3 octal digits for 1 AO1

each byte
simpler / faster to write code, debug in hexadecimal as the same code contains shorter set of digits / 1 Dotnl? t alc cept
the same code will be shorter in hexadecimal than in octal - 1aKes less

computer memory
Hexadecimal is used in coding of colors, errors, memory addressing 1

[max 1]
1b |Invert digits in the second number 1 AO2 |Do not accept

1001 1011 - 0110 0100 solution and answer

in decimal or any
Add 1 to the second number 1 other systems
0110 0100 + 1 =0110 0101

Accept any suitable
Add the second number to the fist number 1 method of solution
0001 0101 + 0110 0101

Accept any suitable
Answer 1 solutions
0111 1010

[4]

Total 5
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7 Computer programs can work with vector and bitmap graphics.

(a) Explain the difference between the terms vector and bitmap.
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Part Answer Mark | Additional Guidance
7 (a) Vector graphics use objects to describe the 2 Accept references to
image and are scalable. geometric shapes,
Bitmap graphics use pixels to describe an image mathematical
and are not scalable. expressions, algorithms
in the vector graphics
answer
Bitmaps are scalable
but only with loss of
quality
(b) Because a pen plotter can only draw in straight 1 Accept comments

lines.

about the size of dots
created being very
small, being very
inefficient to shade in
an area with a pen
plotter
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6 (a) Explain the benefit of using Unicode instead of ASCII for storing data in a computer.
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Part

Answer

Mark

Additional Guidance

6 (a)

ASCII only allows 256 characters but Unicode
allows 65,536. ASCII only includes a very limited
set of characters (no Arabic, Cyrllic etc.) but
Unicode allows very many more characters

1 mark for ASCIl more
limited than Unicode
(do not need accurate
numbers)

1 mark for indication of
why this is important —

range of languages etc.





