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{a) Con

11—

Mbiete the following description. o
' fix. Three bytes g
A Kibibye has a . . b.m.ar.% .................. pre the
O e, 20020 bytes.
. - Two terabyteg ;
T Megabyte has 4 dgna_r,}d. ............... prefix YOS s the Samg
o aOOO .................. gigabytes.
14)
(b) Conven the denary number 241 to hexadecimal
------- ,.‘.............Eb.lS.-;Ié.ETIL_t.r;‘.snifﬁg’bxg1 i
ey > &'n T RN 24 2
N s n A El).es.
( bR e ST o
€) State What jg Meant by an overflow fn binary addition
""l]'b----QDSWﬁt LS. Ao Jang. do he eplesented
............ L. oumber oo U bis g o -e.ollel
d . .
(d) Computers Use character sets when répresenting characters in binary.
(M) Complete the
to each Chara
I
[

Character set
f\

table by Identifying the number of bits each of the Character sets allocateg
Cter.

Number of bitg \
| Ascll BT b A
J——— —
I \
l" extended ASCI|

........

......................................................
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A photograph is stored as a hitmap image. ‘
: . i igh. The bit depth ..
(a) The photograph has a resolution of 49_9_()__9')(3'5 wide by_SO_OE Pl e I,Q ¥ '
4 bytes.
2
Calculate an estimate for the file size of the photograph in megabytes.
Show your working.

Working L/OOXZSOOO ..... KL{ ....................................................................... :

(b) The photograph is compressed before being uploaded to a web server.

(i) Give three benefits of this photograph being compressed using lossy compression
instead of lossless compression.

1. 1he. tlle  dake.. less. stor 2...opa0@..eh...
web sewver 4ban.. lesslegs. (.

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

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

(3]
Explain how run-length encoding (RLE) will compress the photograph.
Lk checks. far.... re]oeaxtma ............. pixelS in
the...photograph . It storec. Y. the  .nUmdberk
oL Himas. . Hved ..... rﬁU@%afn:( ......... Hhor calor.
..................................................................................................................................... 2]
(c) Identify two elements of a bitmap image that can be changed to reduce its file size.
1 ...Calo.ux..d.e@%.h ............................................................................................................
> _méffﬁ...r@of.u/uﬁm ...................................................................................................
.......................................................................................................................... ki
Loivin - irshes )
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€ following table shows part of the instruction set for a processor. The processor has two
registers: the Accumulator (ACC) and an Index Register (IX).

4

U

lnsf

ruction
" Opcode I Operan

1

Explanation

|

Immediate addressing. Load the number n to ACC

D-i_rect addressing. Load the contents of the location at the given
address to ACC

Indirect addressing. The address to be used is at the given address.
Load the contents of this second address to ACC

|

Indexed addressing. Form the address from <address> + the contents
of the index register. Copy the contents of this calculated address to
ACC

dUdress
: = =
( LDI | <address>
|
|
| LDX | <address>
b o U
.' LDR | #n

Immediate adciressing. Load the number n to IX

#n/Bn/sn

Add the number n to the ACC

ADD | <address>

Add the contents of the given address to the ACC

PEC | Kregisters
SUB |

#n/Bn/&n
e

|

Subtract 1 from the contents of the register (ACC or IX)

‘é‘L—lbtract thzrnumber n from the ACC

Jib | faddress>

4

Subtract the contents of the given address from the ACC

TNC [' <register>

Add 1 to the contents of the register (ACC or IX)

[

<address> can be an absolute or a symbolic address
| # denoles a denary number, e.g. #123

B denotes a binary number, e.g. B0O1001010
- & denotes a hexadecimal number, e.g. &4A
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Address Data

48 | 51
49 | 6 ]
50|
51
52
53
54

m‘. 0019655335905 *
5
AT N
(a) The current contents of memory are shown:

Complete the table by writing the content of the ACC after each program has run.

/ Program number 1 Code

ACC content

LDM #50
INC ACC
SUB #1

50

2 LDI 51
ADD 52

il

LDX 50

/ LDR #2
: DEC ACC

18

LDD 52
SUB 54

INC ACC

19

"UCLES 2024 %
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(b) The processor inc
I

Instruction

contents of ACC with the operand

AND operation of the

Bitwise ' \
ontents of ACC with the contents of ™

AND operation of the C

o T‘"ri’f Bitwise
AN <address> | caddress> — ‘
4 . nts of ACC with the operand "
vOR  #n/Bn/ &N Bitwise XOR opera_tllow/ e e S Sy AT \
| — ACC with the contents of R
\

T Bitwise XOR operation of the contents of
yOR <aadress” | caqdress> S N
Bitwise OR operation of the contents of WET
ntents of ACG with the contents of o

-

y —

EJR ‘ #n/Bn/&n

IR
Bitwise OR operation of the co

| OR | <address> _v
Bits in ACC are shifted logically n places to the left. Zeros are

| " Bits in ACC are shifted logically n places to the right. Zeros are :
LSR | #n introduced on the left-hand end

<address> can be an absolute or a symbolic address

# denotes a denary number, €.g. #123

B denotes a binary number, €.g. B01001010
. & denotes a hexadecimal number, e.g. &4A

The current contents of memory are shown:

Address Data

100 [ 00001101 |

101 | 10111110

102 | 11110011

103 | 00110111

104 | 00000000

The current content of the ACC is shown:

R LT I

9618/13/M1J124
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Complete the table by writing the content of the ACC after each instruction has run.

[m I

The binary number 11111111 is reloaded into the ACC before each instruction is run.

{ Instruction number Instruction ACC content \,
| 1 | LSL #2 ) | ‘ ’ OO o '\

5 .
! XOR 100 l ‘ l I 0O , OO

\
L 3: AND 103 GO”O]H \
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A theatre wants to use a database to store data a:odu o
customers and the seats that the customers have booked.

N\
shows that are scheduleq, the‘\ \

r

In the theatre:

’ Each show can take place on multiple dates.
. Some dates can have more than one performance.
*  There are multiple rows of seats.

Each seat can be individually booked by its row letter and seat humBEr, (o Sxample fowt
seat 2.

o

Part of the database design includes these tables:

Q v@»‘

1

SHOW (ShowID, Title, Duration) 0 \
T
SEAT (SeatID, RowlLetter, SeatNumber) '_::
i w
FERFORMANCE (PerformancelD, ShowID, ShowDate, StartTime) E
2
(a) Identify the relationship between the tables PERFORMANCE and SHOW. §
0
m%%onﬁ, ............................................................................................................. 3

(b) Sample data for the table PERFCRMANGE is shown:;

2
5
x
<<
] =
fPerformanceID ! ShowID ShowDate StartTime 2
e M =
10001 | MK12 5/5/2025 13:00 2
'—
[0002 ’MK12 5/5/2025 19:30 g
f 0003 [MKlz 6/5/2025 19:00 3
' 0104 {om 7/5/2025 18:30 ¢
1 ,’ 0P3 8/5/2025 18:30
[ A%
0006 /op3 ’ 9/5/2025 13:00 _
e et i
Write a Structured Query Language (SQL) script to define the table PERFORMANCE .

...Pe.ﬁo.tm.él.n.(f.@”.f..[)...ifn?ejxer

LD Tniazer. . NT ML Show. (D, Varhar (5)
Show Dale.., Stard Hme @ 1L0e..

) ....................................................
,.{.’.Klm.ﬂ.'.()(.....k.f?..Y...[..P@.rﬁ).nmanre ID

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

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

R T s o e UG ST SR N SR RS N U (4]
2UC 20z 2
;U(. LES 2024 &f'i 9618/13/M/J/24
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(c) Wnte an SQL SCrpt Lo return the number of imes each show Is scheduled. For oxampie

the sample data in part (b). the show MK12 is scheduled three times.
S to include the show name and a suitable field name for the number of imes

The result need
itis scheduled.

SELCET .S HoWe Title. , (ount.  fErFormANCE. forfmmmie ID)

. ’FKO.m._..4..P.E.KEQRH)BN.QQ.,..SHQN
...(N.H_EK.E....ff.'.?.Fo.ram.B.N.(..G.....s.m.w,.l,l)._._;-.,S.H.d.w.:.Shnw..l.D,_ )

ORODE. BY SHOW. Titles oo

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

(d) Customers give their first name, last name and email address when they are making a

booking. One booking can include multiple seats.
be included in the database and explain how

Describe the additional tables that will need to
these tables will be linked within the database.

~Lustomer. 4ablg....need  do. be. added... here with
._.a..._g.u/ffa.fo.ie....._fn‘m. - b s (uskemer ID . Book |

Adakle. need8. +o... . added.... \,.LL'-H\HS?rlm kma,

of...Bookin: IDﬁ‘Onm@ kﬁﬁJnH\L‘P le.
k I

qan. be. kel ﬂ{afﬁta/q% ....... 0. Fublo. ..

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

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

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

ver
[l’urn 0 8k

9618/13/M/J/24

]
UCLES 2024 &g

Scanned with CamScanner


https://v3.camscanner.com/user/download

W, - X

N can have
etwork). The LA ;

mullimedia design company has an office with a LAN (tgca) Eler:;atzzadnusing wireless access.
up to 20 devices connected with cables and other devices conn

. re
(a) The company has private cloud storage for its employees t0 S0

their work. ‘ ]
(i) Define the term private cloud 3
x5

The s+or

................................ . m
mmpanlj ........ 11117 B

. ; [ of public
(i) Describe the benefits to thé company of using private cloud storage instead of p
cloud storage.

They...do...nok....rel on.third. parky..and

........ r.EaJ:en.........cm.{rm..l.....o.\/@r.....s.ec.m.Hﬂ..'....S.‘.Jrgf..‘?ﬁ.%
con.bea.. . dallared . to..

DO NOT WRITE IN THIS MARGIN

L COFRA CQmFaﬂtr‘ . ...........................
FEYANINLNES e
..................................................................................................................................... (3]

(b) Part of the internal structure of the wired LAN is a star topology.

Explain how packets are transmitted between two devices in a star topology.

Sendine ....,.com.‘w;}aff ........ +mnSMI+SP¢LCﬂ°€7Hc“red‘ld

DO NOT WRITE IN THIS MARGIN

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

p—
N
ararAin
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7 (c) Adifferent part of the network uses the Ethernet p

==

(i) Acollision is detected.

; Hision
Describe how the collision is managed using Carrier Sense Multiple Access/Collisi

Detection (CSMA/CD).

(ii) Identify two drawbacks of using CSMA/CD.

: szhfowerc@nsmdbhor)

[Turn over l
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N AI a
ach of the following truth tables has three inputs (

12

S sion.
Draw one line to match each truth table with its logic expres !
Logic expression
Truth table

—

7
>
(@)
x

B |
A XORB)ANDC |
b NOT (A
o 2 1 0| O \_/
0 o,i 1 1
RN s
o I Ty 5
- 1”‘70 1| o
| ‘ 0 1
A AT
~“1 0 1‘4 1 . 1
| 1f 1 TOjI (AORC)ANDNOTB |
BNERENE |

A NAND B NAND C ‘\

(A NAND B) OR C

‘ NOT (A AND B AND C) |

© UCLES 2024 X ; £
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Robol% are usud to serve food and drink lo customers at a restaurant.

\“

BO1OT wrare tz'.' Tr:;

(a) Arobot navigates through the restaurant to the table it is serving

00 NOT WRITE Iy THIS VARG

Complete the table by identifying two sensors that can be included in the robot and the

purpose of each sensor in the navigation system
Purpose of sensor in navigation system
\

» f[‘; Sensor
........... To. detect if. Someono.

b | o2 QML O YCAOONA - l‘
|55 e g lnfra.red ... | . To.. detect 1L a table or ‘
SRR G Ay, olo\je,cﬂl ha. .Aeen hh_L

R 2]

(b) The robot uses Artificial Intelligence (Al) to communicate with the customers. The customers

speak to the robot to order their food and drinks

Explain how Al will be used in this part of the robot.
:s uced... Jo... hon Hf d

O 0Ok - Saum&

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

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

: (31

[Turn over I
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(€) The navigation system can be considered an example 0

f a control gystem

Describe how feedback is used in a control system.

Feed back. ensurgs.. that.a.s
\Nl-fhm.%-kmnleualﬂﬂembb

(d) The robot includes a touchscreen for the customer to make their payment.

<. ~ine MARGIN

Describe the principal operation of a touchscreen.

,fegsfsma..:.,_m,,,,.sqwe ..... betneen.. Hhe... condudive ‘

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

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

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

::::::::::::::::::::::::::::::::::
---------------------------------------------------------------
.....................
----------------------------

....................................................................
..................
.................
.........................
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L

e) Program libraries were used when writing the robot’s software.

(i) State what is meant by a program library. , y
FRenriten. code. b an..be..Jmpo. Jad
Pro N RO USRS L (1)
(i) Some program libraries include ynamic Link Library (DLL) files.
of using a

Describe the benefits of a programmer using a library with DLL files instead
library that does not include DLL files.

Maindaince....ook...heded . Jo.. ke AGMECI .......
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i ireless connection.
he data from the robots is transmitted to a central computer using a wirele

(i) Complete the table by identifying and describing two methads of data verification that
€an be used during data transfer.

Method

DO NOT WRITE IN THIS MARGIN

—

..... A......ca)cu.aii_on....Ls........m.agLe...{.mm |
Lhecksum

I
| z
. MAAT. ! g
ransmitted . wih . the :
I
g
S
2

4
(ii) Explain how encryption can protect the security of data during transmission. 4
ADCOAL...... S0, if. IS, Inderceptod tcnng}

be.. . understood

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