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Syllabus content & assessment at a glance 

Weighting 

Paper 1 Theory 1 hour 45 minutes

This written paper contains short-answer and structured questions. All 

questions are compulsory.

No calculators are permitted in this paper.                  75 marks

Externally assessed.

60% 

Paper 2 Problem-solving and Programming 1 hour 45 minutes

This written paper contains short-answer and structured questions. All 

questions are compulsory. 20 of the marks for this paper are from questions

set on the pre-release material. 1

No calculators are permitted in this paper.                  50 marks

Externally assessed.

40% 
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Paper 1 
Theory of Computer Science
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1.1 Data representation 

“The system of counting and calculating is called number system.”

Number system is based on some characters called digits. The number of digits is

known as base or radix of the number system. For example binary number system uses

two characters 0 and 1 and its base is 2.

Computer uses following four numbers: 

i) Denary (Decimal) number system

ii) Binary number system

iii) Hexadecimal number system

Denary (Decimal) Number System:- 
“The number system which is based on 10 characters from 0 to 9 is called denary

(decimal) system.”

It is the most common number system. The digits of decimal system are 0, 1, 2, 3, 

4, 5, 6, 7, 8, and 9. The value of each digit in a figure depends upon its weight. The 

weights are based on power of 10. 

Candidates should be able to: 
1.1.1 Binary systems 
• recognise the use of binary numbers in computer systems
• convert denary numbers into binary and binary numbers into denary
• show understanding of the concept of a byte and how the byte is used to measure
memory size
• use binary in computer registers for a given application (such as in robotics, digital
instruments and counting systems)
1.1.2 Hexadecimal
• represent integers as hexadecimal numbers
• show understanding of the reasons for choosing hexadecimal to represent numbers
• convert positive hexadecimal integers to and from denary
• convert positive hexadecimal integers to and from binary
• represent numbers stored in registers and main memory as hexadecimal
• identify current uses of hexadecimal numbers in computing, such as defining
colours in Hypertext Markup Language (HTML), Media Access Control (MAC)
addresses, assembly languages and machine code, debugging
1.1.3 Data storage
• show understanding that sound (music), pictures, video, text and numbers are
stored in different formats
• identify and describe methods of error detection and correction, such as parity
checks, check digits, checksums and Automatic Repeat reQuests (ARQ)
• show understanding of the concept of Musical Instrument Digital Interface (MIDI)
files, jpeg files, MP3 and MP4 files
• show understanding of the principles of data compression (lossless and lossy
compression algorithms) applied to music/video, photos and text files
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The weights of digits according to their positions are given below: 

Position 5th 4th 3rd 2nd 1st 

Weight(Decimal 

Notation) 

104=10000 103=1000 102=100 101=10 100=1 

For example 76854 can be expressed as: 

76854 = 7 x 104 + 6 x 103 + 8 x 102 + 5 x 101 + 4 x 100 

= 7 x 10000 + 6 x 1000 + 8 x 100 + 5 x 10 + 4 x 1 

= 70000 + 6000 + 800 + 50 + 4 

= 76854 

1.1.1 Binary Number System:- 
“The number system which is based on 2 characters 0 and 1 is called binary 

system.” 

Computer circuitry represents data in a pattern of ON and OFF states of electric 

current. The state ON is represented by ‘1’ and OFF is represented by ‘0’. Binary system 

is used for internal working of electronic computers. 

The value of each digit in a figure depends upon its weight. The weights are based on 

power of 2. 

Binary numbers are fundamental to the way that all modern computers work. They are 

used to represent any data stored within a computer system.  

Using only 0 and 1 makes it easier to design the electronic circuits that the computers 

will use. This is because, if the computer wants to check a value in any part of the circuit, 

it only needs to detect whether or not there is any electricity. If there is electricity, the 

value is 1, if there is no electricity, the value is 0. 

The weights of digits according to their positions are given below: 

With the help of above chart we can derive a sequence of number, that sequence is 

known as Binary Notation. The binary notation is a sequence of numbers are based on 

power of two and arrange from right to left, as given below: 

Weight 24=16 23=8 22=4 21=2 20=1 

Position 211 210 29 28 27 26 25 24 23 22 21 20 

Binary 

Notation 

2048 1024 512 256 128 64 32 16 8 4 2 1 

Binary notation is  ….512 256 128 64 32 16 8 4 2 1 
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For example 1001112 can be expressed as: 

1001112= 1 x 25 + 0 x 24 + 0 x 23 + 1 x 22 + 1 x 21 + 1 x 20

 = 1 x 32 + 0 x 16 + 0 x 8 + 1 x 4 + 1 x 2 + 1 x 1 

 = 32 + 0 + 0 + 4 + 2 + 1 

 = 3910 

If a switch is on, it can represent the number 1. If it is off, it represents 0. These states 

can also be interpreted as TRUE or FALSE. If you have enough switches, you can store 

all sorts of data. You could ask a question such as ‘will you give me some money?’ and 

you can get an answer in binary digits: 

0 = NO 

1 = YES 

This is making use of just 1 bit of data. Add another bit and you can say more: 

00 = NO    10 = MAYBE 

01 = NEXT WEEK   11 = YES 

The more binary digits you have, the more information you can store and process. Most 

computers store bits of data in memory in groups of eight. Eight bits stored at one 

location is called a byte. Sometimes it is useful to work on just half a byte. Half a byte is 

called a nibble. 

1 1 1 1 1 1 1 1 

bit bit bit bit bit bit bit bit 

Nibble Nibble 

Byte 

A bit (binary digit) is the basic unit of information in computing. 

A nibble consists of 4 bits. A nibble corresponds to a single hexadecimal digit. 

A byte consists of eight bits. A byte was the number of bits used to encode a single 

character of text in a computer and for this reason it is the basic addressable element in 

many computer architectures. 

A kilobyte (kB) is 1024 bytes. The reasoning behind it being 1024 and not 1000 is that 

we use powers of 2, not 10, to represent binary numbers. (NOTE: the small k on kB). 

1kB of memory could store roughly one full A4 page of text.  

A megabyte (MB) is 1024 kB or 220. 1 MB is about the amount of data that is needed to 



SHAHBAZ T
ARIQ

 

03
00

 9
20

45
94

Computer Science with Shahbaz Tariq Page 8 

store a full screen image, 1 minute of MP3 music, 6 seconds of uncompressed CD audio 

or a typical book.  

A gigabyte (GB) is 1024 megabytes or 230 bytes. 1 GB is enough data for one hour of 

standard video, 7 minutes of high definition video or 114 minutes of uncompressed CD 

quality audio. A dual layered Blu-ray disc can hold about 25-100GB.  

A terabyte (TB) is 1024 gigabytes or 240 bytes. This is a difficult amount to 

comprehend, but Yahoo!® groups have about 40 terabytes of stored data. The first 1TB 

hard drive was produced in 2007. Ancestry.com claims approximately 600 TB of 

genealogical data with the inclusion of US Census data from 1790 to 1930. Released in 

2009, the 3D animated film Monsters vs. Aliens used 100 TB of storage during 

development. The first 20 years’ worth of observations by the Hubble Space Telescope 

has amassed more than 45 terabytes of data 

4 bits = 1 nibble 8 bits = 1 byte 

1024 bytes = 210 bytes = 1 Kilo Byte 

1024 K B = 220 bytes = 1 Mega Byte 

1024 M B = 230 bytes = 1 Giga Byte 

1024 T B = 240 bytes = 1 Tera Byte 

1024 P B = 250 bytes = 1 Peta Byte 

Why does data need to be converted into a binary format to be 
processed by a computer?  
Binary is a number base that only uses 1's and 0's. The computer 
understands binary as voltage on (1) or voltage off (0) signals. If the decimal 
system were used, there would need to be 10 different voltages, in which 
case there would be more room for error when testing for a voltage, and 
therefore a greater possibility of corruption of data 
Define the terms bit, nibble, byte, kilobyte, megabyte, gigabyte, 
terabyte. 
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1.1.2 Hexadecimal Number System:- 
“The number system which is based on 16 characters from 0 to 9 and A, B, C, D, E & F 

is called Hexadecimal system.” 

The reason for the common use of hexadecimal numbers is the relationship between the 

numbers 2 and 16. Sixteen is a power of 2 (16 = 24). Because of this relationship, four 

digits in a binary number can be represented with a single hexadecimal digit. 

The weights of digits according to their positions are given below: 

Position 5th 4th 3rd 2nd 1st 

Place Value (Hexa Decimal 

Notation) 
164=65536 163=4096 162=256 161=16 160=1 

Binary Denary Hexadecimal 

Zero 0 0 0 

One 1 1 1 

Two 10 2 2 

Three 11 3 3 

Four 100 4 4 

Five 101 5 5 

Six 110 6 6 

Seven 111 7 7 

Eight 1000 8 8 

Nine 1001 9 9 

Ten 1010 10 A 

Eleven 1011 11 B 

Twelve 1100 12 C 

Thirteen 1101 13 D 

Fourteen 1110 14 E 

Fifteen 1111 15 F 

Sixteen 10000 16 10 

Seventeen 10001 17 11 

Uses of Hexadecimal System: 
Uses of Hexadecimal in HTML: 

Hyper Text Markup Language is used to develop Websites. In HTML a colour is specified 

according to the intensity of its Red, Green and Blue (RGB) components, each 

represented by eight bits. Thus, there are 24 bits used to specify a web colour, and 

16,777,216 colours that may be so specified.  It's easier for the human programmer to 

represent a 24-bit integer, often used for 32-bit colour values, as #FF0099 instead of 

111111110000000010011001 
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BINARY (BITS) HEX 

1 1 1 1 = F 
RR 

1 1 1 1 = F 

0 0 0 0 = 0 
GG 

0 0 0 0 = 0 

1 0 0 1 = 9 
BB 

1 0 0 0 = 8 

111111110000000010011001 FF0099 

HTML TAG Name 

 <font color="#FF0000">  RED        </font>  (RED) 

 <font color="#00FF00"> GREEN  </font>  (GREEN)    LIME 

 <font color="#0000FF">  BLUE        </font>  (BLUE) 

 <font color="#FFFF00"> YELLOW  

 <font color="#FF00FF"> MAGENTA  </font>  (MAGENTA)  FUCHSIA 

 <font color="#00FFFF">  CYAN 

Uses of Hexadecimal in MAC Address: 

Media Access Control assigns a unique number to each IP network adapter called the 

MAC address. A MAC address is 48 bits long. So we can assign MAC address to 281 

billion computers. The MAC address is commonly written as a sequence of 12 

hexadecimal digits as follows:  

0100 1000 0011 1111 0000 1010 1001 0001 0000 0000 1011 1100 

Uses of Hexadecimal in Debugging: 

Debugging allows programmers to detect, diagnose, and eliminate errors in a program. 

The source debugger uses the hexadecimal values of the characters. Hex is often used 

in error messages. The hex number refers to the memory location of the error. This helps 

programmers to find and then fix problems. 

Uses of Hexadecimal in Assembly Language: 

In low level Assembly language programming, to address low level components, we are 

using addresses with hexadecimal value.  To write out 

11010101110100110010001100110000 it is easier to write and spell 0xd5d32330, and 

far less likely to evoke an error in writing or copying. 

Character Set: 

Text and numbers can be encoded in a computer as patterns of binary digits. 

Hexadecimal is a shortcut for representing binary. ASCII and Unicode are important 

character sets that are used as standard. 
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ASCII (American Standard Code for Information Interchange) 

The ASCII character set is a 7-bit set of codes that allows 128 different characters. That 

is enough for every upper-case letter, lower-case letter, digit and punctuation mark on 

most keyboards. ASCII is only used for the English language. 

This table shows some examples of letters represented using the ASCII character set: 

Character Denary 

Value 

Binary 

Value 

HEX Character Denary 

Value 

Binary 

Value 

HEX 

A 65 1000001 41 N 78 1001110 4E 

B 66 1000010 42 O 79 1001111 4F 

C 67 1000011 43 P 80 1010000 50 

D 68 1000100 44 Q 81 1010001 51 

E 69 1000101 45 R 82 1010010 52 

F 70 1000110 46 S 83 1010011 53 

G 71 1000111 47 T 84 1010100 54 

H 72 1001000 48 U 85 1010101 55 

I 73 1001001 49 V 86 1010110 56 

J 74 1001010 4A W 87 1010111 57 

K 75 1001011 4B X 88 1011000 58 

L 76 1001100 4C Y 89 1011001 59 

M 77 1001101 4D Z 90 1011010 5A 

Extended ASCII 

Extended ASCII code is an 8-bit character set that represents 256 different 

characters, making it possible to use characters such as é or ©. Extended ASCII 

is useful for European languages. 

Unicode 

Unicode uses between 8 and 32 bits per character, so it can represent any characters 

from languages from all around the world. It is commonly used across the internet. As 

it is larger than ASCII, it might take up more storage space when saving documents. 

Global companies, like Facebook and Google, would not use the ASCII character 

set because their users communicate in many different languages. 



SHAHBAZ T
ARIQ

 

03
00

 9
20

45
94

Computer Science with Shahbaz Tariq Page 12 

ASCII Code 

Conversion: 

Convert a denary number into a binary number: 

To convert a denary number into a binary number, create a binary notation in column 

diagram where the leftmost column heading is greater than the denary number and 

DEC HEX BIN Symbol DEC HEX BIN Symbol DEC HEX BIN Symbol 
0 00 00000000 NUL 43 2B 00101011 + 86 56 01010110 V 
1 01 00000001 SOH 44 2C 00101100 , 87 57 01010111 W 
2 02 00000010 STX 45 2D 00101101 - 88 58 01011000 X 
3 03 00000011 ETX 46 2E 00101110 . 89 59 01011001 Y 
4 04 00000100 EOT 47 2F 00101111 / 90 5A 01011010 Z 
5 05 00000101 ENQ 48 30 00110000 0 91 5B 01011011 [ 
6 06 00000110 ACK 49 31 00110001 1 92 5C 01011100 \ 
7 07 00000111 BEL 50 32 00110010 2 93 5D 01011101 ] 
8 08 00001000 BS 51 33 00110011 3 94 5E 01011110 ^ 
9 09 00001001 HT 52 34 00110100 4 95 5F 01011111 _ 
10 0A 00001010 LF 53 35 00110101 5 96 60 01100000 ` 
11 0B 00001011 VT 54 36 00110110 6 97 61 01100001 a 
12 0C 00001100 FF 55 37 00110111 7 98 62 01100010 b 
13 0D 00001101 CR 56 38 00111000 8 99 63 01100011 c 
14 0E 00001110 SO 57 39 00111001 9 100 64 01100100 d 
15 0F 00001111 SI 58 3A 00111010 : 101 65 01100101 e 
16 10 00010000 DLE 59 3B 00111011 ; 102 66 01100110 f 
17 11 00010001 DC1 60 3C 00111100 < 103 67 01100111 g 
18 12 00010010 DC2 61 3D 00111101 = 104 68 01101000 h 
19 13 00010011 DC3 62 3E 00111110 > 105 69 01101001 i 
20 14 00010100 DC4 63 3F 00111111 ? 106 6A 01101010 j 
21 15 00010101 NAK 64 40 01000000 @ 107 6B 01101011 k 
22 16 00010110 SYN 65 41 01000001 A 108 6C 01101100 l 
23 17 00010111 ETB 66 42 01000010 B 109 6D 01101101 m 
24 18 00011000 CAN 67 43 01000011 C 110 6E 01101110 n 
25 19 00011001 EM 68 44 01000100 D 111 6F 01101111 o 
26 1A 00011010 SUB 69 45 01000101 E 112 70 01110000 p 
27 1B 00011011 ESC 70 46 01000110 F 113 71 01110001 q 
28 1C 00011100 FS 71 47 01000111 G 114 72 01110010 r 
29 1D 00011101 GS 72 48 01001000 H 115 73 01110011 s 
30 1E 00011110 RS 73 49 01001001 I 116 74 01110100 t 
31 1F 00011111 US 74 4A 01001010 J 117 75 01110101 u 
32 20 00100000 75 4B 01001011 K 118 76 01110110 v 
33 21 00100001 ! 76 4C 01001100 L 119 77 01110111 w 
34 22 00100010 " 77 4D 01001101 M 120 78 01111000 x 
35 23 00100011 # 78 4E 01001110 N 121 79 01111001 y 
36 24 00100100 $ 79 4F 01001111 O 122 7A 01111010 z 
37 25 00100101 % 80 50 01010000 P 123 7B 01111011 { 
38 26 00100110 & 81 51 01010001 Q 124 7C 01111100 | 
39 27 00100111 ' 82 52 01010010 R 125 7D 01111101 } 
40 28 00101000 ( 83 53 01010011 S 126 7E 01111110 ~ 
41 29 00101001 ) 84 54 01010100 T 127 7F 01111111 
42 2A 00101010 * 85 55 01010101 U 
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follow this algorithm (Note: Algorithm is series of steps to solve a problem): 

1. Start on the left of the diagram.

2. If the column heading is less than the denary number:

a. Put a 1 in the column.

b. Subtract the column heading from the denary number.

c. Move to the next column to the right.

3. d. Go to step 2.

4. If the column heading is greater than the number:

a. Put a 0 in the column.

b. Move to the next column to the right.

c. Go to step 2.

You are normally only expected to be able to do this with numbers up to 255, because 

that is the biggest number that can be stored in one byte. You may be asked to use more 

bits for larger numbers. 

As an example, we change the denary number 117 into a binary number. First, we set up 

the column diagram up to column heading 128 (which is larger than 117). 

128 64 32 16 8 4 2 1 

Algorithm of conversion is given below: 

Conversion of Denary into Binary 
Steps Steps from above Algorithm 128 64 32 16 8 4 2 1 

Binary Notation 

1 128 is greater than 117 so put 0 

in the column of 128 

0 

2 64 is less than 117 so put 1 in 

64’s column 

0 1 

3 117-64=53  32 is less than 53

so put 1 in 32’s column

0 1 1 

4 53-32=21  16 is less than 21

so put 1 in 16’s column

0 1 1 1 

5 21-16= 5  8 is greater than 5

so put 0 in 8’s column

0 1 1 1 0 

6 4 is less than 5 so put 1 is 4’s 

column 

0 1 1 1 0 1 

7 5-4=1  2 is greater than 1 so

put 0 in 2’s column

0 1 1 1 0 1 0 
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8 1=1 so put 1 in 1’s column 0 1 1 1 0 1 0 1 

Then we follow the algorithm. 

 128 is greater than 117 so put a 0 in the 128s column and move to the 64s

column

 64 is less than 117 so put a 1 in the 64s column, subtract 64 from 117 (117-64=

53) and move to the 32s column.

 32 is less than 53, so put a 1 in the 32s column, subtract 32 from 53 (53-32= 21)

and move to the 16s column.

 16 is less than 21, so put a 1 in the 16s column, subtract 16 from 21 (21-16=5)

and move to the 8s column.

 8 is greater than 5, so put a 0 in the 8s column and move to the 4s column.

 4 is less than 5, so put a 1 in the 4s column, subtract 4 from 5 (5-4=1) and move

to the 2s column.

 2 is greater than 1, so put a 0 in the 2s column, and move to the 1s column.

 1 is equal to 1, so put a 1 in the 1s column.

To turn a binary number into denary, simply put the binary notation below the binary 

number and add up all the binary notation numbers of each column with a 1 in it. 

As an example, we change the binary number 10110110 into a denary number. 

Binary Number 1 0 1 1 0 1 1 0 

Binary Notation 128 64 32 16 8 4 2 1 

Calculation (Multiply each bit 

by its place value and add 

them together. 

1x128+0x64+1x32+1x16+0x8+1x4+1x2+0x1 

= 128 + 32 + 16 + 4 + 2  

Denary Number 182 

128 + 32 + 16 + 4 + 2 = 182 

So 10110110 = 128 (in denary). 

Convert a denary number into a Hexadecimal number: 

To convert a denary number into a hexadecial number, create a hexadecimal notation in 

column diagram where the leftmost column heading is greater than the denary number 

and follow this algorithm: 

Convert a binary number into a hexadecimal number 
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Divide into groups of 4 bits  

Write down binary notation under each group 

Ignore the numbers below 0s and add up the numbers below 1s 

If sum any 4-bit group is 10 then write A as A represents 10 in hexadecimal. Apply the 

same in case of 11 (B), 12 (C), 13 (D), 14 (E) and 15 (E) 

For Example: 

Convert the binary number 10110101 to a hexadecimal number 

101101012 = B516 

Convert a hexadecimal number into a binary number  

Write down binary notation under each hexadecimal digit 

Find out the binary notations numbers total of which equals the hexadecimal digit and 

place 1s below these numbers 

Place 0s below remaining binary notation number. 

For example: Convert the hex number 374F into binary 

3=2+1 so 1s are written below 2 and 1 and 0s are written below 8 & 4. 

7=4+2+1 so 1s are written below 4, 2 and 1 and 0s are written below 8. 

4=4 so 1 is written below 4 and 0s are written under 1, 2 & 8. 

F=15=8+4+2+1 so 1s are written under all of them. 

Conversion of Binary into Hexadecimal 
Groups of 4 bits 1  0  1  1 0  1  0  1 

4 bit binary notation 8  4  2  1 8  4  2  1 

Calculation (Multiply each bit by its place 

value and add them together. 

1x8+0x4+1x2+1x1 

=8+0+2+1 

=11 

0x8+1x4+0x2+1x1 

=0+4+0+1 

=5 

Hex-decimal Number B 5 

Conversion of Hexadecimal into Binary 

F 

15 

4 Bit Binary Notation 8  4  2  1 8  4  2  1 8  4  2  1 8  4  2  1 

Calculation (Write 1s 

under binary notation 

number total of which 

equals the 

hexadecimal digit  

0  0  1  1 

(2+1=3) 

0  1  1  1 

(4+3+1=7) 

0  1  0  0 

(4=4) 

1  1  1  1 

(8+4+2+1= 15) 

Binary Numbers 0011011101001111 
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   374F16  = 00110111010011112 

Examination Questions

Q 1) When texts are transferred large amounts of data are transmitted.

The characters are sent as ASCII characters.

Explain what is meant by an ASCII character.

.............................................................................................................................................

.............................................................................................................................................

............................................................................................................................... [2] 

Q 2) Specimen 2015 P1 (Q13)

When a key is pressed on the keyboard, the computer stores the ASCII representation of

the character typed into main memory. The ASCII representation for A is 65 (denary), for 

B is 66 (denary), etc.

There are two letters stored in the following memory locations:

(a) (i) Show the contents of Location 1 and Location 2 as binary.

Location 1 , ................................................ ......................................................... 

Location 2  ......................................................................................................... ............ [2]

(ii) Show the contents of Location 1 and Location 2 as hexadecimal.

Location 1 , ........................................................................................................... 
Location 2  .............................................. ............................. ............................. ............[2]

(b) The following machine code instruction is stored in a location of main memory:

Convert this binary pattern into hexadecimal. 

.............................................................................................................................................

...................................................................................................................................... [4]

c) Explain why a programmer would prefer to see the contents of the locations displayed

as hexadecimal rather than binary, when debugging his program that reads the key

presses.

.............................................................................................................................................

....................................................................................................................................... [2]

Q 3) Here are the contents of three memory locations with addresses shown in denary. 

Address Memory contents 

150 0100 0111 

151 1100 1101 

152 1001 1100 

(a) (i) What is the binary value for address 150?
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..................................................................................................................................... 

........................................................................................................................................ [1] 

(ii) What is the hexadecimal value for the contents of address 152?

.............................................................................................................................................

....................................................................................................................................... [1] 
(b) The numbers in location 151 and 152 are the height and width (in pixels) of a bitmap

graphic currently in main memory. What are the dimensions of the bitmap in denary?

Height: __________________ pixels

Width: __________________  pixels        [2]

(c) A bitmap graphic can be saved in a number of different image resolutions.

(i) How many bits are required to store each pixel for a black and white bitmap?

.............................................................................................................................................

........................................................................................................................................ [1] 

(ii) For a 256-colour bitmap, each pixel requires a byte of memory.

Explain this statement.

................... ............................. ............................. ............................. ............................. 

............................. ................. ...................................... ................................................. [2] 

Q 4) (9691_w13_p13) 

(a) (i) A positive integer is represented in binary as 10101101 .

What is the denary value?

.............................................................................................................................................

........................................................................................................................................ [1] 

(ii) How would the denary value 73 be represented as a positive binary integer?

................... ............................. ............................. ............................. ............................. 

............................. .......................... ............................. ................................................. [1] 

Q 5) Calculate the denary value of the 8-bit binary number 10010111. 

You must show your working. 

............... ........................................ ............................. ................................................. [2] 

Q 6) (a) Explain how ASCII is used to represent text in a computer system. 

.............................................................................................................................................

....................................................................................................................................... [3] 

(b) State what is meant by the character set of a computer.

............................................................................................................................................ 

....................................................................................................................................... [1] 

(c) Unicode is also used to represent text in a computer system.

Explain the difference between the character sets of Unicode and ASCII.

.............................................................................................................................................

....................................................................................................................................... [2] 

Q 7) Express the number 113 (denary) in binary in a byte. 

............................................................................................................................................ 

...................................................................................................................................... [2] 
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(a) Change 83 into a binary number stored in an 8 bit byte.

........................................................................................................................................... 

....................................................................................................................................... [2] 

Q 8) a)    (i) Change the denary integer 120 into a binary number. 

............................................................................................................................................. 

..................................................................................................................................... [2] 

(ii) Change the binary number 1011011011 into a positive denary integer.

.............................................................................................................................................

....................................................................................................................................... [1] 

The security code for an alarm system is a long binary number which begins 

100111101000110101111010 

b) The technicians prefer to use hexadecimal number to enter security code.

(i) When the number is converted into hexadecimal, the first two digits are 9E as

shown below:

  Complete the gaps to show next three digits. [4] 

Binary:  1001 1110 1000 1101 0111 1010 

Hexadecimal:   9   E  __  __   __  __ 

(ii) Change the hexadecimal number 5A into a binary number.

............................................................................................................................................ 

.....................................................................................................................................2] 

(iii) Explain why technicians prefer to use hexadecimal numbers.

.............................................................................................................................................

....................................................................................................................................... [3] 

Q 9) Convert denary number 55 into a 10 bit binary number. 

............................................................................................................................................. 

....................................................................................................................................... [1] 

a) Convert denary number 55 into a 10 hexadecimal number.

.............................................................................................................................................

...................................................................................................................................... [1] 

b) The memory of computer contains data and instructions in binary. Explain why

computers use binary.

........................................................................................................................................

........................................................................................................................................

................................................................................................................................ [3] 

Q 10) 
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Q 11) 

 An artist is recording sound using a computer. The graph below represents the pressure 

wave of the sound being recorded. 
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(i) At point A on the graph, the size of the sound wave is 90. This is stored digitally using

the binary value of 0101 1010 (or 5A in Hex).

Complete the table below to show how points B and C are stored:

Convert the denary number 106 into an 8 bit binary number. 

.............................................................................................................................................

........................................................................................................................................ [1] 

(ii) Convert the denary number 106 into Hexadecimal.

.............................................................................................................................................

....................................................................................................................................... [1] 

(iii) Convert the hexadecimal number 7F into denary.

.............................................................................................................................................

...................................................................................................................................... [1] 

(iv) Convert the denary number 291 into hexadecimal.

.............................................................................................................................................

....................................................................................................................................... [1] 

(v) Why do computer scientists often write binary numbers in hexadecimal?

.............................................................................................................................................

....................................................................................................................................... [1] 

(vi) Convert the denary number 60 into hexadecimal.

.............................................................................................................................................

....................................................................................................................................... [1] 
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(vii) Convert the hexadecimal number 10F into denary.

.............................................................................................................................................

..................................................................................................................................... [1] 

(viii) Convert the hexadecimal number 7A to denary.

.............................................................................................................................................

..................................................................................................................................... [1] 

(ix) Convert the binary number 0101 1100 to hexadecimal.

.............................................................................................................................................

....................................................................................................................................... [1] 

(x) A positive integer is represented in binary as 10101101 .

What is the denary value?

.............................................................................................................................................

....................................................................................................................................... [1] 

(xi) How would the denary value 73 be represented as a positive binary integer?

.............................................................................................................................................

....................................................................................................................................... [1] 

(xii) Binary representation is used for many different data values.

Consider the binary pattern 1010 0110. What is its value if it represents in denary?

.............................................................................................................................................

........................................................................................................................................ [1] 

a hexadecimal number? 

.............................................................................................................................................

....................................................................................................................................... [1] 

(xiii) A computer system stores real numbers in floating point format using 12 bits. The

first 8 bits are the mantissa and the final 4 bits the exponent. Both the mantissa and the

exponent use two’s complement format. Consider the binary pattern 0101 1000 0101

What is the exponent in denary?

.............................................................................................................................................

..................................................................................................................................... [1] 

(xiv) A binary pattern can be used to represent different data used in a computer system.

Consider the binary pattern: 0101 0011

The pattern represents an integer. What number is this in denary?

.............................................................................................................................................

....................................................................................................................................... [1] 

(xv) Change the denary integer 222 into a binary number, using 10 bits.

.............................................................................................................................................

........................................................................................................................................ [1] 

(xvi) Change the binary number 01101100 into a positive denary integer.



SHAHBAZ T
ARIQ

 

03
00

 9
20

45
94

Computer Science with Shahbaz Tariq Page 22 

.............................................................................................................................................

....................................................................................................................................... [1] 

(xvii) Change the denary integer 278 into a binary number, using 10 bits.

.............................................................................................................................................

....................................................................................................................................... [1] 

(xviii) Change the binary number 10101100 into a positive denary integer.

.............................................................................................................................................

...................................................................................................................................... [1] 

(xix) The number of visits made by a member during the year is stored as an integer in a

single byte. Mr Jyu has visited 135 times. Change 135 into the binary representation for

the computer to store.

.............................................................................................................................................

........................................................................................................................................ [1] 
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1.1.3 Data storage 

Vector Graphics 

Vector graphics are created in graphics packages and consist of shapes called objects. 

It is possible to edit each object separately, for example, change the shape, colour, size 

and position. 

The file size of a vector graphic is often very 

small. 

Vector graphics are scalable – i.e. when you 

resize them, they do not lose quality.  

Bitmap Graphics 

A bitmap graphic is composed of many tiny 

parts, called pixels, which are often many 

different colours. It is possible to edit each 

individual pixel. 

Since the computer has to store information 

about every single pixel in the image, the file 

size of a bitmap graphic is often quite large. 

When you resize a bitmap graphic, it tends to lose quality. 

JPG or JPEG (Joint Photographic Experts Group) 

This is a compressed bitmap image file format commonly used for photographs. You can 

choose how much compression you want, so for a small image on a web page a large 

compression factor can be chosen for a small file size.  

• Preferred format for scanned photographic images for use over the internet or

Web.

• Not meant for printing.

• Not good for images with a lot of solid color, vector drawings, type, or line art or

images with “Web-safe” colors.

• JPEG compression is lossy!  Save and archive the original before converting to

JPEG.

GIF (Graphics Interchange Format) 

GIF files are a format commonly used for simple animation presented on websites. GIFs 

can contain a maximum of 256 colors, and are therefore best for images that contain 

simple shapes, a limited color palette, text and other elements as opposed to photos.  

• Industry standard graphic format for on-screen viewing through the Internet and

Web.

• Not meant to be used for printing.

• GIF supports lossless compression.

PDF (Portable Document Format) 

This is an open standard for exchanging documents. Text and graphics are displayed 
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exactly as in the original, with no need to have the software that created the document. 

Many applications are capable of reading or creating PDF documents. 

• Developed to transfer and read documents without having to print them—the

“paperless office.”

• Can represent both vector and bitmap graphics.

• Can also contain electronic document search and navigation features as well as

hypertext links.

• Can be created from almost any application.

• Document formatting, fonts, colors, etc. are maintained and appear identical

across platforms.

MP3 (Moving Pictures Expert Group Audio Layer 3) 

This has become the standard for distributing digital music files on the internet. It uses 

lossy compression to reduce file sizes to about a tenth of the original. The compression 

algorithm is intended to remove sounds that are generally beyond the limits of most 

people’s hearing although some claim that the loss in quality is noticeable. 

MPEG (Moving Pictures Expert Group) 

This is a set of standards designed to encode audio/visual information. It uses lossy 

compression for both the sound and the visual components. Various versions of MPEG 

are used for digital transmissions, such as via cable and satellite, as well as terrestrial 

digital channels. It is used to encode DVD movies as well and can be decoded by most 

domestic DVD players. 

MIDI 

Pronounced middy, an acronym for musical 

instrument digital interface, a standard adopted 

by the electronic music industry for controlling 

devices, such as synthesizers and sound cards, 

that emit music. At minimum, a MIDI 

representation of a sound includes values for the 

note's pitch, length, and volume. It can also 

include additional characteristics, such as attack and delay time.

Importance of compressing Files 

File compression is the process of encoding information using fewer bits so that the 

compressed file size is smaller.  

It is important for files transmitted over the Internet because if they are not compressed 

then there would be considerably more data to transmit. This would result in more 

network traffic, slower download times and delays in viewing web pages, particularly 

those with multimedia content. Streaming audio and video would be impractical without 

http://www.webopedia.com/TERM/S/standard.html
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file compression. 

However, compressed data may be of lower quality (if using lossy compression) and 

must be decompressed to be used. This extra processing may slow some applications 

and in the case of video decompression, require dedicated hardware such as graphics 

cards for the video to be viewed as it is actually being decompressed.  

Lossless compression 

This allows the original file to be re-created exactly from the compressed file. It works by 

searching for patterns in the file so, instead of repeatedly storing a block of identical 

data; the data is stored once and then indexed. Further occurrences are simply stored as 

the index number so the decompression software can simply look up the data and place 

it back in the correct position. 

Text files compress well because certain letters and words will often appear together in 

the same pattern. Software files also compress well for similar reasons, they are made 

up of a relatively small number of different instructions, often arranged in a set pattern. 

In both cases, the larger the original file, the better the compression ratio as there are 

more likely to be repeating patterns and each pattern will be repeated more frequently. 

Lossy compression 

Files that include a lot of unique information, such as bitmap graphics, sound or video 

files, cannot be compressed much with lossless compression because there is so little 

repeated data. 

Lossy compression works differently, it removes data that is not needed, either because 

a drop in quality is acceptable or the difference cannot be detected by the human eye or 

ear. 

Streaming audio and video is possible with lossy compression.
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Examination Questions: 

Q 12) Files are often compressed before they are transmitted over the internet. 

a) State what is meant by compression.

.............................................................................................................................................

.................................................................................................................................... [2] 

b) State one advantage of file compression before sending them over internet.

.............................................................................................................................................

.................................................................................................................................... [2] 

c) Two types of file compressions are lossy and lossless.

State which compression type is most appropriate for each of the following and

explain why it is appropriate.

(i) Downloading source code of a large program

Type of Compression: ...........................

..........................................................................

........................................................................................................................ 

.......................................................................................................................................

.............................................................................................................................. [3]

i) Streaming a large video file

Type of compression: ........................ .......................................................................... 

Explanation: 

........................................................................................................................ 

.......................................................................................................................................

............................................................................................................................... [3]

Q13) Bitmaps may use compression techniques to reduce the file size. 

Explain the difference between ‘lossless’ and ‘lossy’ techniques for achieving this 

compression. 

.............................................................................................................................................

................................................................................................................................... [4] 

Q 14)A student has a stand-alone computer at home. 

Describe the following examples of utility software and state how they would be used by 

the student. 
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File compression 

Description: 

.............................................................................................................................................

............................................................................................................................................. 

.................................................................................................................... [2] 

Use: 

.............................................................................................................................................

...............................................................................................................................   [1] 

Q15) Some students decide to do a survey to find out how good the general public are at 

Mathematics. These surveys produced a lot of data. The students decided to run a file 

compression utility. 

(i) Describe why file compression would be useful in this application.

.............................................................................................................................................

.............................................................................................................................................

........................................................................................................................................ [2] 

(ii) The students frequently send each other emails with file attachments. Describe two

different file types where compression can be used.

1...........................................................................................................................................

.......................................................................................................................................... 

2...........................................................................................................................................

.............................................................................................................................................

....................................................................................................................................[2] 

Q 16) A website is made up of different types of files. 

State what each of the file types in the table below is used for. [4] 

File Type Use 

HTML 

JPG 

PDF 

MP3 
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Error Detection and Correction 

Parity Checks 

This is used to check data following potential transmission errors; an extra binary digit is 

added to each binary number before transmission. Systems that use EVEN parity have 

an even number of 1s; systems that use ODD parity have an odd number of 1’s. 

For example, if a system uses EVEN parity and the number being transmitted is: 

1101110 then an extra 1 is added to give the number even parity i.e. 11011101 ; but if the 

number being transmitted was: 1101100 then an extra 0 is added since the number 

already has an even number of 1s i.e. 11011000. The parity is checked at the receiving 

end to make sure none of the binary bits have been transmitted incorrectly. 

Check digits 

This is an extra digit added to a number which is calculated from the other digits; the 

computer recalculates the check digit after the number has been input. Check digits are 

used on bar code numbers and ISBN’s. 

There are a number of ways that check digits are generated; in the example that follows, 

we will consider the ISBN-10 method which makes use of the modulo 11 system. 

Example We will consider the number 0-221 -43256-?

Checksums 

A checksum is a way of summarising a block of data such as a USB or a network data 

packet. At its simplest, it consists of the arithmetical sum of all the numerical values of all 

the elements of the block. The sum is reduced to a standard number of digits and 

transmitted with the block. When the block of data gets to its destination, the same 

mathematical calculation is performed on the data by the receiving device and the 

results is compared with the received checksum. If the two checksums match, the 

integrity of the data has been maintained. If the two checksums do not match then an 

error has been made in transmitting the data and the receiving device requests the 

sending device to re-transmit the data. Even if one binary digit has changed in the data, 

the recalculated checksum does not match the received checksum and the data are 
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rejected.  

Checksum is similar in function to a parity bit for a byte or a check digit for a code 

number. More complex implementations of checksum involve more complex arithmetic to 

try to detect a wider range of errors. 

Automatic Repeat reQuest (ARQ) 

Automatic Repeat reQuest (ARQ), also known as Automatic Repeat Query, is an error 

control method for data transmission that uses acknowledgements (messages sent by 

the receiver indicating that it has correctly received a data frame or packet) and timeouts 

(specified periods of time allowed to elapse before an acknowledgment is to be received) 

to achieve reliable data transmission over an unreliable service. If the sender does not 

receive an acknowledgment before the timeout, it usually re-transmits the frame/packet 

until the sender receives an acknowledgment or exceeds a predefined number of 

retransmissions. 

The types of ARQ protocols include 

 Stop-and-wait ARQ

 Go-Back-N ARQ

 Selective Repeat ARQ

Examination Questions: 

Q 17) When data is transmitted between devices it can be corrupted. One method to 

detect corruption is the use of a checksum. 

Explain how a checksum can be used to detect the presence of errors in a transmission. 

.............................................................................................................................................

.............................................................................................................................................

................................................................................................................................................ [4] 

Q 18) The following bytes were sent during a data transmission: 

0 0 1 1 0 0 0 1 

1 0 0 1 1 0 1 1 

1 1 1 0 0 0 0 0 

Explain how a checksum is used to check whether the bytes have been corrupted during 

data transmission. 

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

..........................................................................................................................................................

................................................................................................................................................... [3] 



SHAHBAZ T
ARIQ

 

03
00

 9
20

45
94

Computer Science with Shahbaz Tariq Page 30 

Q 19) 9691_13w_qp11 

(c) Check digits are another validation method. The modulo-11 method multiplies each

digit by its digit position, adds the totals together and divides the result by eleven. The

remainder is the check digit.

Note: the check digit is digit position 1.

(i) Calculate the check digit (_) for the following number:

 3 0 4 5 _ 

Show your working. 

.............................................................................................................................................

.............................................................................................................................................

.................................................................................................................................... [2] 

(ii) The employee ID 39421 was entered into the computer as 34921 .

Explain how the check digit validation check will flag 34921 as an invalid employee ID.

.............................................................................................................................................

.............................................................................................................................................

.................................................................................................................................... [2] 

Q 20) Specimen 2015, Winter 2011 qp12 

 A company selling CDs uses a unique 6-digit identification number for each CD title. The 

rightmost digit (position 1) is a check digit. 

For example, 

The validity of the number and check digit is calculated as follows: 

• multiply each digit by its digit position

• add up the results of the multiplications

• divide the answer by 11

• if the remainder is 0, the identification number and check digit are valid.

(a) Show whether the following identification numbers are valid or not. You must show

how you arrived at your answer.

Identification number 1: 4 2 1 9 2 3

working:................................................................................................................................ 

.............................................................................................................................................

............................................................................................................................................ 

valid or not valid? .......................................................................................................... 

Identification number 2: 8 2 0 1 5 6 

working:................................................................................................................................

.............................................................................................................................................

....................................................................................................................................... 

valid or not valid? .......................................................................................................... [3]
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(b) Find the check digit for this identification number.

5 0 2 4 1 __

working:

................................................................................................................................ 

.............................................................................................................................................

....................................................................................................................................... 

Check digit ..........................................................................................................   

(c) Describe, with examples, two different types of data entry errors that a check digit

would detect.

1   ....................................................................................................................................... 

.................................................................................................................................... 

2   ....................................................................................................................................... 

...................................................................................................................................... [2] 

Q 21) Specimen 2011 

A system uses 8 digit numbers with an additional eighth digit used as a check digit. 

(a) Give two types of error which can be detected using a check digit when transmitting

data.

1  .................................................................................................................................. 

................................................................................................................................... 

2....................................................................................................................................

............................................................................................................... [2]

(b) Each of the eight digits in the number has a digit position.

e.g.   8 7 6 5 4 3 2 1 ← digit position

3 0 5 5 1 6 2 5 ← digits (digit in position 1 is the check digit) 

The validity of the check digit is found using the following calculation: 

• multiply each digit by its digit position

• add together the results of the multiplications

• divide the sum by 11

• if the remainder is ZERO then the number is valid

For example, in the above number we have a sum of 110. Dividing by 11 gives a 

remainder of 0. 

Thus the number is valid. For each of the following 8 digit numbers, indicate whether 

they are valid or not. Show all working. 

(i) 8 1 3 9 1 2 0 7

working:

........................................................................................................................ 

......................................................................................................................................

.................................................................................................................................... 

valid or not valid?................................................................................................ [3] 

(ii) 5 5 0 3 1 6 1 7
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working: 

......................................................................................................................... 

......................................................................................................................................

...................................................................................................................................... 

valid or not valid? ..............................................................................................[3]

Bit Pattern: 

Examination Questions 

Q 22) Winter 14 P12 

An advertising sign uses large LED characters controlled by a microprocessor. 

Each letter is formed from a grid made up of eight rectangles numbered 1 to 8:

For example, the letter “Z” is formed as follows:

Each rectangle has six LEDs that can light up; these LEDs are labelled “a” to “f”:

The LEDs in a rectangle can be represented in a 6-bit register. For example, 

rectangle 3 of the letter “Z”: 



SHAHBAZ T
ARIQ

 

03
00

 9
20

45
94

Computer Science with Shahbaz Tariq Page 33 

can be represented as: 

Thus the letter “Z” can be represented by the 8 registers:

(a) Show how the letter “E” can be represented by the eight 6-bit registers (four

registers have been done for you).
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(b) State which letter of the alphabet is represented by the following eight 6-bit registers.

Q 23) Winter 2014 P13 

14 Digits on an electronic display board can be represented on a 7 × 5 grid. For example, the 

digit 3 is represented as: 

Each column in the grid is represented in a computer as a 7-bit register. Five registers are 

required to represent the state of the whole digit. The value 1 represents a shaded square and 

the value 0 represents an unshaded square. For example, the digit 3 is represented as: 

(a) Show the contents of the five 7-bit registers when representing the digit 9:
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(b) In order to prevent errors, an 8-bit register is used. The 8th bit will contain:

• 0 – if the first 7 bits add up to an even number

• 1 – if the first 7 bits add up to an odd number

Complete the 8th bit for each register. The first register has been completed for you.

Q 24) Specimen 2015 P1  

A digital alarm clock is controlled by a microprocessor. It uses the 24-hour clock system (i.e. 6 pm 

is 18:00). Each digit in a typical display is represented by a 4-digit binary code. 



SHAHBAZ T
ARIQ

 

03
00

 9
20

45
94

Computer Science with Shahbaz Tariq Page 36 

(c) The clock alarm has been set at 08:00.

Describe the actions of the microprocessor which enable the alarm to sound at 08:00.

.................................................................................................................................. 

............................................................................................................................... [2] 

Q 25) Summer 2013 P13 

 Some decorative lights are made up from a cluster of red, blue, green, yellow and white LEDs. 

Each colour is represented by a binary code:

A 6-bit register, R1, stores the 1-values to represent a sequence of colours. 

Thus, if R1 contains: 

this means the blue, yellow and black colour sequence is stored and displayed in that order. 

The length of time each light is on is set by a binary value in another register, R2: Thus 

means each colour is on for 2 seconds. 

(a) The two registers contain the following values. What is the sequence of coloured lights and

the timing for each colour?
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Q 26) Summer 2013 P11 

11 Letters from the Greek alphabet are to be transferred to a computer system. Each

letter can 

be represented on an 8 by 8 grid. Each column has a value from 1 to 128. 

The value of each row is stored in a table. The values in the column headings are 

used to work out the value for each row  (e.g. in our example, row 8 has the value 64 

+ 32 + 4 + 2 = 102).

Thus, in the example below, the letter (π) is stored as:

(a) What values would be stored in the table for the Greek character (Σ)?

(b) Draw the character formed from the following value table:
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Q 27) Summer 2007 P1 

A 7-segment display is used to indicate which floor a lift is on. Each segment is numbered as 

shown: 

A byte is used to hold the data needed to light the correct segments. Bit 0 is always zero. 

For example, 3 is represented by 

(a) If the lift is to stop at more than one floor, the data is held in successive bytes. For example:

 ..................................................................... [1] Which floor numbers are stored in each byte? 

First byte floor number  

Second byte floor number   ..................................................................... [1] 

(b) What bit pattern is used to indicate Floor 2?

(c) The lift is travelling down to stop at Floors 5, 3 and 1. When it stops at Floor 5, a passenger

gets in and presses the button for Floor 2.

How does the system ensure that the lift stops at Floors 3, 2 and 1 in that order?

......................................................................................................................................

............................................................................................................................... [3]

Q 28) Summer 2005 

A microprocessor controls the washing cycle of an automatic washing machine and gives output 

to the following devices:  

• water valve    • heater   • wash motor  • pump

Control bits are sent to turn parts of the system on or off, i.e. 1 is on and 0 is of
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(a) State what is happening when the above bit pattern is set.

.....................................................................................................................................[1] 

(b) Write down the bit pattern that would be set if the water has reached the correct level, the

temperature is the required temperature, the clothes have been washed and the pump is now

pumping the water out of the machine.

(c) State one other process that the microprocessor could control.

.................................................................................................................................. [1] 

Q 29)  Winter 2003  

Two 7 segment displays are used on a car dashboard to give information to the driver. Each 

segment is numbered as shown. 

For example, the information 1P shown above is represented by: 

Bit 0 is always zero 

(a) What is being displayed to the driver if bytes (1) and (2) are showing?

(b) What bit patterns must be used to show the information 0L?
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(c) Most of the other information on the dashboard is in analogue form.

(i) State one advantage of displaying information in analogue form.

.................................................................................................................................. 

............................................................................................................................... [1] 

(ii) State one disadvantage of displaying information in analogue form.

.................................................................................................................................. 

............................................................................................................................... [1] 

Q 30) 
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Q 31: 
15 Electric guitars consist of strings and frets. 



SHAHBAZ T
ARIQ

 

03
00

 9
20

45
94

Computer Science with Shahbaz Tariq Page 43 



SHAHBAZ T
ARIQ

 

03
00

 9
20

45
94

Computer Science with Shahbaz Tariq Page 44 

Q 32) Summer 2012. P11 
2. A vending machine has the choices shown below.

A customer uses a keypad to make their choice. Each number entered is represented in 
a 6-bit binary register. For example, key press 33 (hot chocolate with extra milk and extra 
sugar) is represented by: 

(a) (i)  If a customer chooses coffee with milk and sugar what is the key press?

(ii) How is it represented in the 6-bit register?

(b) If the 6-bit register shows

what drink has the customer chosen? 

(c) A customer using the vending machine gets an error message after keying in their
selection. What could have caused this error message?

(d) It was decided to split the register so that each digit was represented by its own 3-
bit register: For example,  4 2  would now be represented as:
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(i) What drink has been chosen if the 3-bit registers contain:

(ii) How would the lemon option be shown on both types of register?

(iii) What is the advantage of using two 3-bit registers rather than one 6-bit register?

Q 33) Oct/Nov 201. P13 
13 A large hotel uses eight lifts (elevators) to carry passengers between its sixty floors. A 
computer is used to control and monitor the lifts. Each lift has three registers to represent 
its state. 
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What information about the lift is shown? [2] 
(b) How would the following information be shown in the three registers:
lift 6 presently on the 45th floor and going down

(c) (i) A customer is on the 14th floor and wants to go to the 50th floor. She presses the
button to call the lift. What two pieces of information would the computer check to identify
which of the eight lifts should be made available?    [2]
(ii) Using your answers to part (i), which of the following lifts would be made available to
the customer?
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(d) An engineer wishes to test that this computer system detects incorrect data. Describe
what input the engineer might use to check that the computer can correctly identify a
fault condition.         [2]

Q 34) Summer  2013. P12 
14 Some decorative lights are made up from a cluster of red, blue, green, yellow and 
white LEDs. Each colour is represented by a binary code: 

A 6-bit register, R1, stores the 1-values to represent a sequence of colours. 
Thus, if R1 contains: 

this means the blue, yellow and black colour sequence is stored and displayed in that 
order. The length of time each light is on is set by a binary value in another register, R2: 
Thus  

means each colour is on for 2 seconds. 
(a) The two registers contain the following values.
What is the sequence of coloured lights and the timing for each colour?

sequence of colours timing  [2] 
(b) What will the two registers contain if the coloured light sequence is red, green and
black and the timing is 5 seconds?
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(c) What is the problem with trying to display green, blue, red in that order? [2] 
Q 35) Winter 2013. P12
11 A denary number can be represented as an 8-bit binary number.
For example: 27 would be represented as:

All the bits in the binary number have now been shifted (moved) one place to the left. 
(a) What denary number does this now represent?     [1] 
(b) What effect did the shift have on the original denary number?   [1] 
(c) If the above binary number was shifted another one place to the left, what denary
number would it be equivalent to?  [1] 
(d) (i) Represent the denary number 46 as an 8-bit binary number. [1] 

(ii) Shift this 8-bit binary number 2 places to the left.
What is the denary equivalent? [1] 
(iii) What problem would arise if you tried to shift this 8-bit binary number 3 places to

[1] 
(e) If any 8-bit binary number was shifted one place to the right, what would this be

equivalent to? 
[1] 

Q 36) Winter 2013. P13 

13. A touch screen is divided up into a number of locations:
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Each x-position is shown in a 6-bit register: 

and each y-position is shown in a 5-bit register: 

Thus, 

refers to screen position: (30, 21) 
(a) Give the screen position referred to if the two registers contain:

(b) Three options (A, B, C) are shown on the touch screen below:

If the two registers contain: 
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what option (A, B or C) has been chosen? 

(c) Each box A, B, C is made up of 128 x 64 pixels.
(i) What is meant by the term pixel?

(ii) The value of each pixel is stored in 1 byte of memory.
How much memory is needed to store one of these boxes?
Give your answer in kilobytes.

Q 37) Summer 2014. P12 
16 An encryption system gives each letter of the alphabet a value: 
A = 1, B = 2, C = 3, ……… , Y = 25, Z = 26. 
Each letter is stored in a 12-bit binary register. The letter “S” (19th letter) is stored as: 

A 4-bit register is used to store the encryption key. This register shows how many places 
the bits are shifted to the left in the 12-bit register when it is encrypted. So, 

means each bit in the 12-bit register is shifted 5 places to the left and the register now 
becomes: 

Therefore, the letter “S” would be transmitted with the 4-bit register and the 12-bit 
register as follows: 

(a) “W” is the 23rd letter of the alphabet.
(i) Show how this letter would be stored in the 12-bit register before encryption:

(ii) The 4-bit register contains the following value:
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Show how the letter “W” is now stored in the 12-bit register in encrypted form: 

(b) Find which letter of the alphabet has been encrypted here. (Show all your working.)

(c) (i) What is the largest encryption key that can be stored in the 4-bit register?

(ii) Convert this into denary (base 10).
(iii) If this encryption key were used, what problem would it cause?

Marking Schemes 
Q1) ● (A member of the) character set that a 

computer recognises 

● character on a standard keyboard

● standard to many machines

● stored in binary as . . .

● 7, 8 or 9 bits per character

Q2 C)
– easier to identify values

– easier to spot errors

– it is 4 bits per hex digit / straightforward

to convert

– shorter number to remember/quicker to

enter/less susceptible to error.

Q6) (a) Each character is given a numeric 

code 
 Including symbols, digits, upper and lower 
case 
 This code is then stored in binary 
 Each character takes 1 byte 
 Text is stored as a series of bytes (1 per 
character) 
 Some codes are reserved for control 
characters (eg TAB, Carriage Return)[3] 
(b) All the characters which are
recognised/can be represented by the
computer system[1]
(c) Unicode has a much larger character
set 

 ... and can represent many more 
characters/characters from all alphabets 
 Because unicode uses 16 bits... 
 ... and ASCII uses fewer/7/8 bits 
Q8) (a) (i) • 64 + 32 + 8 + 1=• 105. 

(ii) Answer: 10011010

(one mark per nibble if partly wrong)

(b) (i) Answer: 9 7 B (one mark per hex

digit)

(ii)• it is 4 bits per hex digit / straightforward

to convert

• shorter number to remember/quicker to

enter/less susceptible to error.

Q24) (c) Any two from:

– microprocessor compares present time with

stored time

– if the values are the same

– sends signal to sound alarm [2]

Q27) (c) Any three points from:

Notes lift is going down

Notes required floor is less than present floor

Sorts remaining numbers into descending order

of floors [3]

Q28) (c) Any one from:

release door – via door switch

releasing powder at set intervals/fabric
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conditioner 

drying/spinning 

give error messages/beeps 

stored programs for different washes e.g. 

cottons/woollens [1] 

Q29) (c) (i) any one from: 

drivers used to analogue instruments 

readings are steadier 

more accurate (because of infinite number of 

positions) 

easier to see “trends” in read outs/easier to 

understand [1] 

(ii) any one from:

not as easy to read as digital

needs to be interpreted by user

mechanical device more likely to break down/fail 

[1] 

Q30) (i) E, E, E 

Flashing display/digits 

ERR 

(or the equivalent answer) [1] 

(ii) Any one from:

– a fault in the system

– reading exceeded the value 999 [1]

Q37) c(iii) – try to move 15 places to the left 
which is not possible 
– only 12 bits in register to store letter; 15 is too
large
– you would end up with 12 0s in the register [3]

__________ ___________ ____________________________________ ____________________ 
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