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Hexadecimal is used for MAC addresses.

Part of a MAC address is given:

97 - 50 - El

Each pair of digits is stored as binary in an 8-bit register.

(a)

(b)

(c)

Show what the binary register stores for each pair of the given digits.

97

5C

E1

[6]

Explain what is meant by a MAC address.

T P T

R L T T T T P

- . . . e e - - waw e - PR . - I T . .

B R B EEE AR EIE I EE A I EEEEE A A I I EEEI S E R S A EI IR EEE I E RS IR EE S EEIEEEESE R EI AN EA IR ESEIEIEIEEEE B I IES IR EEIIEEAEEERS ARSI EERIR R R RERS

Give two other examples where hexadecimal can be used.

EXample T .ousscainnnnnussiiin il e i i e e i i

EXSINe 2 connainpusnirosininmnsnnnninnatll s simh s ansissaiie

BB E B R E R R A AR SR E R R RS E AR SRR SR R EE R R R RS SRR R G RS R R R R SRR EE AR EA A EAEAEEEA A AR SR AEE AR RS SRR R RS A RE AR ERE R R

[2]
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The following text is stored as a text file:

She sells sea shells on the seashore. The shells that she sells are sea shells | am sure.

Explain how lossless compression would compress this file.

BB EE ARSI EEEEAEEIEEAEAAEGEEAE ARG RS E A B AR R EA R R E R AR EEAEEEE R BRI ER AR EE AR

R P P
P FessEEsEEsEEEESE -

[5]

E R AR AR NN N RN R AR R ERARREARIAEAEI RS RA RS R AR

(b) (i) Marley also needs to store ten 8-bit colour images in a file for his project.

Each image is 500 pixels wide and 300 pixels high.

Calculate the total file size in megabytes (MB) for all Marley’s images.

Show all your working.

T T P T TP T
B P TR
sEsssEEsRI R EEEREEREES T ssERasssEREEEE rTIET) PrITIT] srsBsassERELEERRREREREE PIILL L rrey sasanss sssssssasasssans ssssnnss
e — srssrsssssssEsasssEs S samsssrassEnss P R -

File size ........ccooeveenennn.

[3]

For more help, please visit www.exampaperspractice.co.uk



http://www.exampaperspractice.co.uk/

1

7=

EXAM PAPERS PRACTICE

Victoria is building a website for her cake design business.

(a) She uses the hexadecimal colour code #D2E3F5 as the background colour for her website.
The colour code is stored in two 12-bit binary registers.

Show how the code would be stored in the registers.

D2E

3F5

[6]

An electronic guessing game compares denary integer values input by a user with pre-stored
values. The pre-stored values are held in 10-bit binary format.

(a) Convert the binary values in the table to denary.

Binary Denary

0001001110 |

o100

1000000001

(3]

(b) When planning the game, the designer decided to use hexadecimal notation to represent the
binary values.

Explain why the designer used hexadecimal notation.

For more help, please visit www.exampaperspractice.co.uk
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(d) The program files for the games are compressed before they are published on the Internet.

(i) Describe one benefit of compressing the program files.

- [2]
(ii) State whether lossy or lossless compression should be used.
- 1]
1 Computer memory size is measured in multiples of bytes.
Four statements about computer memory sizes are given in the table.
Tick (V) to show if the statement is True or False.
True | False
Statement
(+) ()
25kB is larger than 100MB
999 MB is larger than 50 GB
3500kB is smaller than 2GB
2350 bytes is smaller than 2kB
[4]
4  An 8-bit binary register contains the value:
0 0 1 1 0 1 0
(a) Convert the binary value to denary.
............................................................................................................................................. (1]
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(b) The contents of the register shifted one place to the right would give the result:

‘ ] o 0 1 1 o 1 )] ‘

The contents of the register shown at the start of question 4 are shifted two places to the left.

Show the contents of the register after this shift has taken place.

(1]
(c) State the effect this shift has on the denary value in part (a).
............................................................................................................................................. (1]
Audrey wants to send a sound file to Nico using email.
The file is too large to attach to an email so Audrey decides to compress the file.
She uses lossy compression to reduce the size of the sound file.
(a) Describe how lossy compression reduces the size of the sound file.
............................................................................................................................................. (4]
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(b) Nico asks Audrey why she used loSsy compression rather than lossless.

(i) State one advantage Audrey could give of using lossy rather than lossless to compress
the sound file.

(ii) State one disadvantage Mico could give of using lossy rather than lossless to compress
the sound file.

(c) The library has a website that customers can use to search for a book.
(i) The website has a background colour with the hexadecimal colour code #F92A10
The colour code is stored in two 12-bit binary registers.

Show how the colour code would be stored in the registers.

Foz | N |

A10 ‘ | ' |
[6]

(ii) Videos on the library website show customers which books the library will soon have
in stock.

The library wants the file size of a video to be as small as possible.

Identify and describe a method the library could use to reduce the file size of a video as
much as possible.

aaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaa
aaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaa
...........................................................................................................................................
aaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaa

For more help, please visit www.exampaperspractice.co.uk



http://www.exampaperspractice.co.uk/

7=

EXAM PAPERS PRACTICE

(d) Priya shares her sound files with other students. Before sharing the sound files, she
compresses the files using lossless compression.

Describe how lossless compression reduces the size of a sound file.

5 Programmers can use denary and hexadecimal values. These values are stored in a computer
system using binary.

(a) Explain why binary is used to store data in a computer system.

. [2]

(b) Complete the table to show how the denary value would be stored as binary in an 8-bit
register.

Denary value 8-bit register

129

56

...................................................................................................................................................
...................................................................................................................................................
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(c) Complete the table to show how the hexadecimal value 3A9 would be stored as binary in a
12-bit register.

[3]
(d) Identify two uses of hexadecimal values in computer science.
M i o R T B R S A R w94 DA A VAN S YR B AT W T SN s
2 iisiniiiesiiiias s vy s aSe SRRt 54 eeee S G SaRe s S S L S SN S A S G Y B SR SRS S SSRGS e e
[2]
(a) Give the denary value of each of the three 12-bit binary values.
(i) 000000001100
. [1]
(ii) 000011000110
..................................................................................................................................... [1]
(iii) 010011000001
..................................................................................................................................... [1]
Working space
(b) 12-bit binary values can also be represented as hexadecimal values.
Give the hexadecimal value of the 12-bit binary value.
000011101001
............................................................................................................................................. [3]

For more help, please visit www.exampaperspractice.co.uk
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1 Pradeep is reading hexadecimal values for a project he is working on.

(a)

(b)

The first three hexadecimal values he reads are 15, 102 and A9.

Give the denary values for the three hexadecimal values.

1G2 B T e T

[3]

Working space

R

Pradeep has two 8-bit binary values that he needs to convert to hexadecimal values for his
project.

Give the hexadecimal values for the two 8-bit binary values.

[4]

For more help, please visit www.exampaperspractice.co.uk
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Ron is attending a music concert. He has bought three tickets.

Each ticket number is displayed as a hexadecimal number.

(a) Complete the table to show the 12-bit binary values and the Denary values for each
Hexadecimal ticket number.

Hexadecimal
ticket number

028

12-bit binary value - Denary value

1A9

20C

Working space

[6]

(ii) The hexadecimal colour code #43B7F0 is stored in three 8-bit registers.

Give the 8-bit binary values for each part of the hexadecimal code.

43

B7

FO

(6]

For more help, please visit www.exampaperspractice.co.uk
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(ii) She wants to compress the recording to make sure that the file is as small as possible
for the website.

Identify which type of compression she should use and describe how this would compress
the file for the website.

I CRNRTT TR BN oo oo S S R 4 B 4 SRS S SRS R PSR SRS A 3

Description

-------------------------------------------------------------------------------------------------------------------------------------------
-------------------------------------------------------------------------------------------------------------------------------------------
...........................................................................................................................................
-------------------------------------------------------------------------------------------------------------------------------------------
-------------------------------------------------------------------------------------------------------------------------------------------

|||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||

..................................................................................................................................... [4]
(iii) Give two benefits of compressing the file for the website.

Banefit 1 i.iiiiviiisivioton B aPiiagsissvsissivnisiviviis OGN, <454 siicivissisvsiosiaviusvosisssssssssssne

BEIVEIILE ciionsmnssmanomm s aewssm o gl NG 5505 555053 5 5 R 5 4 S S R R A SRR R 5515

[2]
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(@) Four denary to 8-bit binary conversions are given.

Tick (v') to show if each denary to 8-bit binary conversion is Correct or Incorrect.

2 : Correct | Incorrect
Denary Binary Conversion ) )

145 10010001
179 10110101

11 00010011
100 01100010

(b) Convert the 12-bit binary number into hexadecimal.
1 1 0 0 0 1 0 0 0 | 0 0 0

For more help, please visit www.exampaperspractice.co.uk
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1 A hockey club records the number of people that watch each match. An 8-bit binary register is
used to store this value.

(a) 46 people watch the first match and 171 people watch the second match.

Show how the registers would store these denary values as 8-bit binary.

Den w—
Sy 8-bit binary
value
46 |
171 |
[2]
Working space
(b) Give the largest denary value that can be stored in the 8-bit binary register.
e [1]

(c) The hockey club wants to increase the number of people that can watch each match to 2000.
The 8-bit binary register may no longer be able to store the value.

Give the smallest number of bits that can be used to store the denary value 2000.

|||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||
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Gurdeep takes high definition photographs using a digital camera. She has set up a website where

users can view thumbnails of her photographs. A thumbnail is a small version of the high definition
photograph.

(a) Gurdeep compresses the high definition photographs to create the thumbnails. She uses
lossy compression.

Describe how lossy compression creates the thumbnails.

...................................................................................................................................................
|||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||

(b) Gurdeep sets up a web server to host her website. She reads about an Internet Protocol (IP)
address, a Media Access Control (MAC) address and a Uniform Resource Locator (URL).

Draw a line to connect each term to the correct example.

Term Example
IP address 192.168.0.255
MAC address https://www.cambridgeinternational.org
URL 00:15:E9:2B:99:3C

2]

For more help, please visit www.exampaperspractice.co.uk
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1 Benedict has a computer that is assigned an Internet Protocol (IP) address. The IP address is:

198.167.214.0

The IP address is represented as denary values.

(a) Convert the denary values 167 and 214 from the IP address to 8-bit binary.

167

214

Working space

. - - - o o o wemesennn . e wea wen “we e

L e T

[2]

7 A music company has a website that allows users to stream music. The music is stored in sound
files.

(a) The sound files are compressed using lossless compression.

(i) Describe how the sound files are compressed using lossless compression.

R TR PP T

. Y . e - - - as as sean - - waw waw e www -
e o e e . . e e e - e e e o -
L T T T P L e T T T T T PR T T T PP Ty

R L P P T P P
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(ii) State one reason why the music company would compress the sound files using
lossless, rather than lossy, compression.

. [1]

(iii) Give one benefit, to the user, of the music company compressing the sound files.

(iv) Give one drawback of the music company using lossless, rather than lossy, compression
for the sound files.

A denary value can be converted into hexadecimal and binary.

(a) Complete the table to show the hexadecimal and 8-bit binary values of the given denary
values.

Denary Hexadecimal 8-bit binary

49
123

200

[6]

Working space

For more help, please visit www.exampaperspractice.co.uk
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(b) Give two benefits, to users, of converting binary values to hexadecimal.

L= L= 7 S TR
=T L= NSRRI
[2]

(c) Hexadecimal is used to represent Hypertext Markup Language (HTML) colour codes in
computer science.

Identify three other ways that hexadecimal is used in computer science.

13

1 Greta has a computer that she uses for schoolwork and leisure.
(a) The computer has the Media Access Control (MAC) address:
00:A0:C9:14:C8:29

(i) Tick (v') to show whether the MAC address is initially assigned to the computer by the
network, the manufacturer or the user.

Tick ()

MNetwork
Manufacturer
User

(1]
(ii) The values in the MAC address are hexadecimal values.
Convert the three given hexadecimal values into 8-bit binary.
U o s R e e S S B R e s S e b s v
C9.
[3]

For more help, please visit www.exampaperspractice.co.uk
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(iii) Convert the two given hexadecimal values into denary.

(2]

2 Jolene displays videos on her website. She uses lossy compression to reduce the file size of the
videos.

(a) Describe how lossy compression reduces the file size of the videos.

(b)

State two

. - CEEETY T T T aaw
EREEEsEEEEEIEAREREEEEERA AT ERARERER R RS sesssssesEEssRREEEE BissssssrEsEnaas

videos.

Reason 1 i . .M. ioicaiiicininicn o N o cos R

Reason 2 .....ccoovvveeevinns

ERsssssEEEEsEsREREEEERES

BB EEE R AR AR RS R R SRR

SEEsEEsEEsEEEEEREEREAREE EEER S

B L T L L L Ly
seEssssessEamEs FEREEAEEREEEEARE AR EEEEER AR EEREER AR AR AR

use lossy rather than lossless compression for

T

T T oy

For more help, please visit www.exampaperspractice.co.uk
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1 Binary is a number system that is used by computers.

(a) Tick (v') one box to show whether binary is a base-2, base-10 or base-16 number system.

Tick (v)
Base-2
Base-10
Base-16
- [1]

(b) Hexadecimal and denary are number systems that can be used by programmers.
Convert these four hexadecimal values into denary values.
[4]
Working space

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

For more help, please visit www.exampaperspractice.co.uk
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4 Georgia is a wedding photographer. She wants to store 10 photographs on a USB flash memory
drive for a customer. Each photograph is 100 pixels wide and 50 pixels high.

The photographs are 8-bit colour photographs.

(a) Calculate the total file size, in kilobytes (kB), of all the photographs. For this calculation, you
may use the unit of measurement of 1024 or 1000.

Show all your working.

Answer 0l il W WH

(3]

(b) Georgia compresses photographs to store them on the USB flash memory drive. It is
important that the compression does not affect the quality of the photographs in any way.

State which type of compression is the most suitable. Justify your choice.
COMProsSiONIYPE i G IR s i st i s b e s iy s i vy

Justification ...............

13

For more help, please visit www.exampaperspractice.co.uk
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1 (a) Denaryis a number system that is used by programmers.

Tick (v) one box to show whether denary is a base-2, base-10 or base-16 number system.

Tick
(v)
Base-2
Base-10
Base-16

(1]
(b) Hexadecimal values can be used to represent denary values.

Convert these four hexadecimal values into denary values.

05

20

1A

AB
[4]

Working space

(c) Hexadecimal values can also be converted to binary values.
Tick (v') one box to show the correct 8-bit binary value for each hexadecimal value.

(i) Hexadecimal value 25

Tick
(v)
00011001
00100101
10100001

o (1]

For more help, please visit www.exampaperspractice.co.uk
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(ii) Hexadecimal value 1B

Tick
(v)
00011011
10110001
00011010
T [1]

(d) (i) Give one way that hexadecimal is used in website development.

(i) Give one way that hexadecimal is used in low-level programming.

(b) Sammi creates videos for the finance company website that give customers advice about
their finances.

He uses lossy compression to reduce the file size of the videos for the website.

(i) Give three ways that lossy compression can reduce the file size of the videos.

-------------------------------------------------------------------------------------------------------------------------------------------

...........................................................................................................................................
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(c) Sammi could have used lossless compression to compress the videos for the website.

(i) Give one reason why he would use lossless compression, rather than lossy compression,
for the videos.

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

(ii) Give two disadvantages of Sammi using lossless compression, rather than lossy
compression, for the videos.

Dlsadvantage T o it s SR R s s R s att  aeAaR s SRR SRR

|||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||
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1 (a) Xia has three files stored on her computer.

Tick (v') one box to show which is the largest file size.

File size 1{.:2;(
999 kB
1MB
850000 bytes
[1]
(b) Denise has three files stored on her computer.
Tick (v') one box to show which is the smallest file size.
File size 1{-::;‘
4000MB
2GB
2500000kB
[1]
2 Asports stadium has an electronic counter that counts each person that enters the stadium.
The count is stored as binary in a 16-bit register.
A denary value of the count is displayed on a screen at the entrance.
(a) The screen currently displays:
0 0 7 1
Give the binary value that is stored in the register to display the count shown.
BINANY VAIUE. ...ttt ettt e te et e e e e ea e et e e e e e e aae e s aae et aae e et ba e aeaeaeaeeaaaaas
Working space

For more help, please visit www.exampaperspractice.co.uk
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More people enter the sports stadium and the screen now displays:

0 2 S 7

Give the binary value that is stored in the register to display the count shown.
BiMARY VAIUIS: 5:sicsssisisnsnassasss ssanssnsss sossass 5386608 5505555 5 59555555 555455445 5455 5543 § 5554 §53 995 4550955545644 5554 5450 855543
Working space

2
After everyone has entered the stadium, the register stores the binary value:
0000001000000100
Show what the screen will display when this binary value is stored.
Display:
A (1]

Working space

(b) Julius also creates videos to explain how to use the application that he has created. He

reduces the file size of the videos using lossless compression.
(i) Describe how lossless compression reduces the file size of the video.

- [3]
(ii) State why Julius uses lossless compression, rather than lossy compression.

For more help, please visit www.exampaperspractice.co.uk
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A computer stores data in binary form. Binary numbers can be represented as hexadecimal and
denary numbers.

(@) Convert the 8-bit binary number 01010101 to denary.

............................................................................................................................................. [1]
Working space

(b) Convert the binary number 11000000 to hexadecimal.
............................................................................................................................................. [1]
Working space

(c) Convert the hexadecimal number 1A to denary.
............................................................................................................................................. [1]
Working space

(d) Binary numbers can be stored as bytes.
State how many bits are in two bytes.
S A R R S s e el i e [1]

For more help, please visit www.exampaperspractice.co.uk
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Nadia creates a digital image for a school project.

(a) Give one example of an image format.

............................................................................................................................................. [1]
(b) Describe how a digital image file is stored by a computer.
............................................................................................................................................. [3]
(c) Nadia compresses the digital image file before emailing it to a friend.
(i) State what is meant by data compression.
..................................................................................................................................... [1]
(ii) Explain why Nadia compresses the digital image file before emailing it.
..................................................................................................................................... [2]

For more help, please visit www.exampaperspractice.co.uk
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1 Jack has an MP3 file stored on his computer.

(a) (i) Tick (v') to show which type of data is stored in an MP3 file.

Tick (v)

Video

Sound

Image

(1]

(ii) Tick (v') to show whether the MP3 file is a lossy compressed file or a lossless compressed
file or not a compressed file.

Tick (v)
Lossy compressed file 4
Lossless compressed file A
Not a compressed file N -

4 All data needs to be converted to binary data so that it can be processed by a computer.

(a) Explain why a computer can only process binary data.

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

............................................................................................................................................. [2]
(b) The denary values 64, 101 and 242 are converted to 8-bit binary values.
Give the 8-bit binary value for each denary value.
G 7 SRR
TOT coiicceinicnntessnsnessanssarssassnanssastrsssnasssasisasssnnssnsasasssnssessnsnsssassesssllledpe esnsssonsasssnasssnsessrarassnsasses
242 .ot a e e et e et et e e et e e tant e e —e e e hateaeaneeeraaten Sans et hee s se e e e en anneeennenenrenenn
[3]
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(c) The hexadecimal values 42 and CE are converted to binary.

Give the binary value for each hexadecimal value.

L R ———
(OB sccsssinssussessissnsmmsisassnssnissnssusnissnssnsnanssnansnsassssss o usasssnssasssSSaHRRISS HREHESREENS AR S GEHER SIS R AR SU SRS
[4]
Working space
5 Animage is stored on a computer. The image is 16-bit colour and is 100 pixels high and

150 pixels wide.

Calculate the file size of the image in bytes. Show all your working.

T LT SR bytes

[3]

For more help, please visit www.exampaperspractice.co.uk
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1 (a) Denary values are converted to binary values to be processed by a computer.

Draw one line from each denary value to the correctly converted 8-bit binary value.

Denary 8-bit binary
00100001
¥l 10100110
00101001
‘ 174
10000110
10101110
86 | \
01010110
[3]
Working space
(b) Binary values can also be converted to denary values.
Give the correct denary value for the 12-bit binary value 000101010111
Show all your working.
Danany ValUe .....ciucunimmmasusiaansimseiimesi
[2]
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Hexadecimal is used for Hypertext Markup Language (HTML) colour codes.

An HTML colour code is:

#2F15D6

Each pair of digits is stored as binary in an 8-bit register.

(a) Give the 8-bit binary value that would be stored for each pair of hexadecimal digits.

2F

15

D6

[6]
Working space

---------------------------------------------------------------------------------------------------------------------------------------------------

(b) HTML colour codes and Media Access Control (MAC) addresses are two examples of where
hexadecimal is used in Computer Science.

Give two other examples of where hexadecimal can be used in Computer Science.
EXample ] :usmsisieumiiniivisiiiaoens i s R s

Exanlple B s s s e s s N s s e s e
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2 An aeroplane has a small display screen above each seat, to display the seat number.

(@)

(c)

The seat number is a hexadecimal value. A 12-bit binary register is used to store the data to
display each seat number.

Three seat numbers, 05A, 18C and 29F, are allocated to passengers.

Give the 12-bit binary value that would be stored for each hexadecimal seat number.

---------------------------------------------------------------------------------------------------------------------------------------------------
.................................................................................................................................................

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

Two of the registers store the values 010000001101 and 000001111110

Give the hexadecimal seat number that would be displayed on the screen for each of these
binary values.

010000001101.................. W » VRN =y -

00000TTT1110 oo sse st s
[4]

Working space
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6 Frida has a JPEG file stored on her computer.
(a) Tick (v') to show which type of data is stored in a JPEG file.
Tick (v)

Video
Sound

Image

[1]
(b) Compression can be used to reduce the size of a file.

Tick (v) to show whether the JPEG file is a lossy compressed file or a lossless compressed
file or not a compressed file.

Tick (v)

Lossy compressed file

Lossless compressed file

Not a compressed file

[1]
(d) Frida compresses the document for storage.

The compression algorithm she uses recognises repeating patterns in the data and indexes
these patterns. No data is permanently removed.

Identify the type of compression Frida has used.

For more help, please visit www.exampaperspractice.co.uk
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3 Anew computer comes with primary and secondary storage.
(a) Data storage is measured using binary denominations.

Complete each conversion.

BbWaE=s ..o nibbles
512 kibibytes (KiB) = .......c.ccccceiiivnnnannn. mebibytes (MiB)
A gibibyies (GIB) = ...ccoomemmsmmrmn s mebibytes (MiB)
T axbibyte (BiB) = ......ovannna pebibytes (PiB)
[4]
Working space
4 Awildlife photographer stores their digital images on a computer.
(@) Complete the table by defining each term about images.
Image term Definition
pixel
mRoluion | ssiiciasimeiailiii it PRk el s iain e R A
(2]
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(b) One of the images has a resolution of 1000 x 1000 and a colour depth of 2 bytes.
Calculate the file size of the image. Give your answer in bytes,
Show your working.

NNOEKINNG DRE s i ais0sima s 5s o 18 08530115855 05818 50140184 188 86 54§ ESH 1SN0 N0 A VSN A ARG MR AR T AR BB A

File 8IZ8 ...cccccninisinianrcsnsassssssisnaess DYRS
[2]
(d) The photographer compresses an image file before it is emailed.
Give one reason why a file is compressed.
. ]

6 Acompany is involved in robotics.
One of its robots is designed to make a specific movement depending on a binary value.
(a) The table gives some of the movements for the robot.

Complete the table by writing the missing binary, denary or hexadecimal value for each

movement.
Movement Bir_lAary Denary Hexadecimal

forward 1 step 00011111 31

back 1 step 140 8C

turn right 01011010 S5A

turn left 120 78

[4]

Working space
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1 Binary is a number system used by computers.

(a) Tick (v) one box to show which statement about the binary number system is correct.

A ltis abase 1 system
B Itis a base 2 system

C Itis abase 10 system

D Itis a base 16 system

[1]
(b) Denary numbers are converted to binary numbers to be processed by a computer.
Convert these three denary numbers to 8-bit binary numbers.
O s I . s I s i o' 5 ki w4 s A e B
g, 5 MTEINCEGI T, R e
221
[3]
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(e) Binary numbers are stored in registers.
Negative denary numbers can be represented as binary using two's complement.
Complete the binary register for the denary number —78
You must show all your working.

WOTKING BPA0E st st s s s S e e

| T

(d) Two 8-bit binary numbers are given.

Add the two 8-bit binary numbers using binary addition.

Give your answer in binary. Show all your working.

00110011
+01100001

[3]
(e) Two binary numbers are added by a computer and an overflow error occurs.

Explain why the overflow error occurred.

For more help, please visit www.exampaperspractice.co.uk



http://www.exampaperspractice.co.uk/

7=

EXAM PAPERS PRACTICE

A student has a sound file that is too large to be stored on their external secondary storage device.
The student compresses the sound file to make the file size smaller.

The compression method used reduces the sample rate and the sample resolution of the sound
file.

(a) State what is meant by the sample rate and sample resolution.

R EVTBIEE TEMEEE . < uin st s on i o s K RN B R S R AR e T AN RN AT AT SN RN

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

...................................................................................................................................................
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Binary numbers can be converted to hexadecimal.
(a) Convert the two binary numbers to hexadecimal.
POONODAT coccccsiiivsiniinmensinmmsiinais

DODOAI...coonsinemmmsmssessmemsnmmamrma s —
[4]

Working space

(b) Avalue is stored as a binary number in a register.

o |

1 1 { 1 L 0 ‘ 1 I 0
A logical right shift of three places is performed on the binary number.
(i) Complete the binary register to show its contents after this logical right shift.
|

(ii) State one effect this logical shift has on the binary number.

(1]

For more help, please visit www.exampaperspractice.co.uk
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(c) Give two reasons why a programmer may use hexadecimal to represent binary numbers.

8
A A S T R B T o o A T B S R A SR A i
[2]
(d) Denary numbers can also be converted to hexadecimal.
Convert the denary number to hexadecimal.
1, NSRRI A, PR R ST R—— [2]

|||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||

|||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||
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When keys are pressed on a keyboard, the text is converted to binary to be processed by the
computer.

(a) Describe how the text is converted to binary to be processed by the computer.

[3]
(b) Text that is input into a computer can be stored in a text file.
A text file can be compressed using lossless compression.
(i) State what effect this has on the file size.
[1]
(i) Describe how lossless compression compresses the text file.
[4]
(iii) Give two reasons why the text file may have been compressed.
T —
&
[2]
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1 Computers store data as binary. The binary number 10101110 is stored.

(a) Convert the binary number to denary.

............................................................................................................................................. [1]
Working space

(b) Convert the binary number to hexadecimal.
............................................................................................................................................. [2]
Working space

(c) Alogical left shift of three places is performed on the binary number.
(i) Give the 8-bit binary number that would be stored after this logical left shift.

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

(ii) Tick (v') one box to show which statement is true about the impact the logical left binary
shift would have on the binary number.

A

The least significant bits are lost.
The most significant bits are lost.

The number has been divided by six.

The number stays the same.

[1]

For more help, please visit www.exampaperspractice.co.uk



http://www.exampaperspractice.co.uk/

7=

EXAM PAPERS PRACTICE

(d) Add the two 8-bit binary numbers 11101110 and 00110001 using binary addition.
Give your answer in binary. Show all your working.

|||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||
---------------------------------------------------------------------------------------------------------------------------------------------------

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

(e) The denary number 301 needs to be stored.

Calculate the least number of bits that can be used to store the denary number 301.

|||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||
|||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||

---------------------------------------------------------------------------------------------------------------------------------------------------

() The hexadecimal number A4D needs to be stored.

Calculate the least number of bits that can be used to store the hexadecimal number A4D.

---------------------------------------------------------------------------------------------------------------------------------------------------
...................................................................................................................................................

For more help, please visit www.exampaperspractice.co.uk
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2  Acar park has a payment machine that allows a customer to pay for their parking.

The cost of parking is displayed as a denary number on a screen on the payment machine.

The cost of parking is stored in two 8-bit binary registers.

For the parking cost of $10.50:
= register 1 stores the denary value 10 as binary
* register 2 stores the denary value 50 as binary.

(a) Give the parking cost that would be displayed on the payment machine when the registers
store:
* register 1: 00010001
*  register 2: 01000110
Parking cost displayet $ ..o . ..........cuususssinisnssssuissisnina [2]

Working space

...................................................................................................................................................
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(b) The parking cost of $14.98 is displayed on the payment machine.

(c)

Give the 8-bit binary numbers that are stored in the registers to display the parking cost.

Register 1

ooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo

Register 2

|||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||

Working space

---------------------------------------------------------------------------------------------------------------------------------------------------
---------------------------------------------------------------------------------------------------------------------------------------------------

---------------------------------------------------------------------------------------------------------------------------------------------------

The payment machine gives the customer a ticket when they have paid their parking cost.
Each ticket has a 4-digit hexadecimal ticket number that is stored as binary.

The binary number 1010000000111101 is stored for a customer’s ticket number.

Give the hexadecimal ticket number that would be displayed on this customer's ticket.

Hexadecimal ticket NUMDEr .........ocvviiiiiii e e [4]
Working space

Explain why data input into the payment machine needs to be converted to binary.
............................................................................................................................................. [2]
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5 Amusician is recording herself playing the music for a song on the piano.

(a) Explain how the analogue sound is recorded and converted to digital.

............................................................................................................................................. [5]
(b) State two ways that the accuracy of the recording could be increased.
[T T, AP GEERUNSRR, G W v NP A
¢ {{ARRERTPRRIRL /WEISAEND &, WOUCHICTRPISETR.. WO AW AR p———
(2]
(c) The musician compresses the sound file using lossless compression instead of lossy
compression.

Explain why the musician would choose to use lossless compression instead of lossy
compression.

...................................................................................................................................................
---------------------------------------------------------------------------------------------------------------------------------------------------
---------------------------------------------------------------------------------------------------------------------------------------------------
...................................................................................................................................................

|||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||
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(d) The musician types the words for the song into a document.

Two character sets that can be used when converting text to digital are the American standard
code for information interchange (ASCII) and Unicode.

Explain the differences between the ASCII character set and the Unicode character set.

---------------------------------------------------------------------------------------------------------------------------------------------------
|||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||

|||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||
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Aregister stores the binary number:

EIEEEREIEAEAERER

(a) Give the denary number for the binary number stored in the register.

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

|||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||
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(c) Alogical left shift of two places is performed on the binary number stored in the register.

Complete the binary register to show its contents after this logical left shift.

[ I I

(d) The negative denary number —99 needs to be stored in the register.

(1

Complete the register to show the binary number that would be stored, using two’s
complement. Show all your working.

VOIKING SPACE .ininnissmisintmmiminsiniinininssmain sl
Register:
(2]
(e) The number 01001100 is added to 11100011
Add the two 8-bit binary numbers, using binary addition.
Give your answer in binary. Show all your working.
............................................................................................................................................. [4]
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A band is recording their new song. They need to consider the sample rate and sample resolution
of their recording.

(a) Give one benefit of using a higher sample rate to record the song.

............................................................................................................................................. [1]
(b) Give one drawback of using a higher sample rate to record the song.

............................................................................................................................................. [1]
(c) Describe what is meant by sample resolution.

............................................................................................................................................. [2]
(d) The band wants to compress the sound file, but they do not want any data to be permanently

removed.

Identify the compression method that should be used.

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

For more help, please visit www.exampaperspractice.co.uk
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(c) The data storage in the mobile telephone can be measured using different units of
measurement.

(i) State how many bits are equal to a byte.

..................................................................................................................................... [1]
(ii)) State how many kibibytes (KiB) equal a mebibyte (MiB).
..................................................................................................................................... [1]
2 Humans use a denary number system and computers use a binary number system.
(a) Explain what is meant by a binary number system.
............................................................................................................................................. [2]
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(b) Convert the denary numbers 14, 59 and 234 to binary.

(c)

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

|||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||

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

|||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||

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

(d) Convert the positive denary number 123 to 8-bit binary using two’s complement.

Show all your working.

|||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||
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(e) Add the binary values 00110011 and 01111000 using binary addition.
Give your answer in binary. Show all your working.

---------------------------------------------------------------------------------------------------------------------------------------------------
-------------------------------------------------------------------------------------------------------------------------------------------------
...................................................................................................................................................
---------------------------------------------------------------------------------------------------------------------------------------------------
---------------------------------------------------------------------------------------------------------------------------------------------------
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A photographer takes an image with a digital camera. The photographer sets the resolution and
colour depth for the image.

(a)

(b)

(c)

(d)

(e)

State what is meant by the image resolution.

............................................................................................................................................. [1]
State what is meant by the image colour depth.
............................................................................................................................................. [1]
Give one benefit of increasing the colour depth of the image.
............................................................................................................................................. [1]

The photographer compresses the image using a method that permanently reduces the
colour depth and resolution of the image.

Identify which compression method the photographer uses.

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

One benefit for compressing the image is to reduce the storage space it uses.

Give two other benefits of compressing the image.

1 sernrrrr s e SR N e e s e e e RS e

R i e e S v s S R e e S
[2]
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