SIR AQIB KHAN - AKIl r YEARLY PASTPAPER

= WOWERAWRIN S emeriona ducation

&V International Education

—

Doht

Cambridge International AS & A Level ——

_—
CANDIDATE — <
tauwzan phred
Iy T E
: CENTRE CANDIDATE
NUMBER NUMBER m
o
COMPUTER SCIENCE 9618/21 <
Paper 2 Fundamental Problem-solving and Programming Skills October/November 2025 >_
2 hours m
You must answer on the question paper. 8
You will need: Insert (enclosed) -
INSTRUCTIONS
e Answer all questions.
e Use a black or dark blue pen.
e  Write your name, centre number and candidate number in the boxes at the top of the page.
e  Write your answer to each question in the space provided.
e Do not use an erasable pen or correction fluid.
e Do not write on any bar codes.
e You may use an HB pencil for any diagrams, graphs or rough working.
e  Calculators must not be used in this paper.
INFORMATION
e  The total mark for this paper is 75.
e  The number of marks for each question or part question is shown in brackets [ ].
e No marks will be awarded for using brand names of software packages or hardware.
e The insert contains all the resources referred to in the questions.
This document has 20 pages. Any blank pages are indicated.
DC (WWI/CB) 343247/3
© UCLES 2025 [Turn over

TAK (The AQIB KHAN)- An institute of O/A level

Aki.Khan @) CS By AQIB Khan @3 CS By AQIB KHAN & TheAkikhan.com @ +92 3145030717




SIR AQIB KHAN - AKIl

BRI

Refer to the insert for the list of pseudocode functions and operators.

YEARLY PASTPAPER
2

1 Aprogram is being developed to meet a particular customer requirement.

(@) The program contains these variables:

Variable Data type
MyChar CHAR
MyString STRING
MyInt INTEGER
MyDOB DATE
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Complete the table by filling in the gaps using functions and/or operators from the insert.

Each expression must be valid.

' S NN AAI™ 171 1 AN
DO NOT WRITE IN THIS MARGIN

Expression

MyString <« 'X' ..... CB ................ MyString
Z
f o
MyChar < ... m'D ............. (B, .. L' ........ , ' ......... ) g
2
I
- =
Mystring « NUM T STR (DAY IndeX. (uynos)) z
L
E
- o
MyInt < ...... IN.! ............. (s E-GNGIT-H ...... (MyString) / 2) E
o)
[4] z
[a)]

(b) Different test methods will be used at different stages of the program development.
Complete the table by identifying the test method that matches the test description. ~
0]
The first row has been completed for you. g
(]
T
Test description Test method -
L
carried out as soon as a program module has been coded alpha §
S
carried out as program modules are being combined . ' o}
m)ceU 10N, :
completed by the developers without referring to the code

black- bo x i}
o
completed by the customer x
betn =
[3] T
'_
z
E
o
=
o
. . zZ
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(c) During the alpha testing stage, an Integrated Development Environment (IDE) is used to help
locate an error that has been identified. The IDE report window feature is used to examine
the values assigned to variables.

Explain how two other IDE features are used together with the report window feature to help
locate the error.
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Data is a global 1D array containing 30 elements of type STRING
An algorithm will output:

* all non-blank elements (elements that do not contain an empty string)
* the final total of the number of elements output.
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Complete the program flowchart to represent the algorithm:
( START )

Indexea—|
Coont+ &0

' S NN AAI™ 171 1 AN
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OVTAUT Dada [Inik] / ©

Co un+E—CounT=| E

[If’r‘éﬁébﬂylem-a %
' L Indet e=Tnlex + | J 2
OUTPUT ToTHL :

( END ) %
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A program is needed to manage individual rentals in a car-hire business.

The data items for each rental will be held in a record structure of type RentalRecord
The programmer has started to define the items that will be needed:

Item

Example value

Comment

RentallID "AB1234"

a unique alpha-numeric value

CarID 241 a numeric value used as an array index
DisCode 'S’ a letter indicating the type of discount offered
Start 13/06/2025 when the rental starts

Duration 7

the number of days of the rental

Completed | FALSE

TRUE when the car is returned and the rental charge paid

(@) (i) Write pseudocode to declare the record structure for type RentalRecord

TYPE . Rentad fecord

J cs BY AQIB KHAN |

........... DECLARE . (ou- ID - INTEGER . . .
........... DECLARS. Dis. (ode. & CHAR . o
___________ OECLARE Stard. f. . 0o

(ii) A1Darray Rental containing 500 elements is used to store the data for all rental records.

Write pseudocode to declare the Rental array.

o [3]
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A program contains a global 1D array Number consisting of 20 elements of type REAL

A procedure Store () will input a sequence of up to 20 real values, one value at a time. These
values will be assigned to elements of the array using four steps:
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Step 1: store the first value in the sequence in the first element of the array :
Step 2: check each subsequent value input. If this value is larger than the previous value input, <
then assign the value to the next array element, otherwise go to step 4 =
Step 3: repeat from step 2 unless the array is full :
Step 4: output the count of the number of values stored in the array together with a suitable -
message. [z
=
(a) Complete the pseudocode for Store () ( %
T
All variables used in the algorithm must be declared. ‘ E
;
PROCEDURE Store () ( c
. =
DECLARE. TThisNwm 5 LastNwm: REAL. ... (2
(
DECLARE. Tndeh ! INFEGBR ..o 5
...... ToweuT. Thishuny ... SRR | B ...
Z
o
....... LogkNwm . S This MW, g
2
Number CL] S ThIS NUD. ... :
z
SR < WU R BN .......... =
=
....... Tnooi—B 0" & W . ... 5
o)
[a)]

_.rWH!_L_E..;EmI_gx__.S...&.I_ ______ AND. This Nwm. > Lok Numn DO
Lo Numbar [Tndgh]. e This N
Ao LGN . S— TR SN

........ lINF\)TThISWm
LT =4\ T OO
BN
OUTAUT.... Todex..=1 “valves. were stodd M arro

|
N\

>

N\
QL
3
Z.
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ENDPROCEDURE
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(b) The requirements of the program change:

* the number of values in the sequence is unknown, but may be higher than 20
* the values will need to be accessed by another program as data.

The data will be stored in a text file instead of an array.
(i) Give two benefits of using a text file instead of an array.

1 M. does. not.. have. fixed. gized. limitakion t+ao....

o
Z
J
L
A4
i

> The daton.. rSfmdeAdr ...... shored e g
>
m
(7))
@)
[

cucliFAK (The AQIB KHAN)<ANsinstitute of O/A lev@in over

Pl

Aki.Khan @) CS By AQIB Khan @ CS By AQIB KHAN & TheAkikhan.com @ +92 3145030717




SIR AQIB KHAN - AKI YEARLY PASTPAPER

B UL

A program is being designed in pseudocode.
The program contains the following declaration for the global array MyData:

DECLARE MyData : ARRAY[1:10000] OF STRING

Afunction FindFirst () is written to search the array for a given string and to return the index of
the first element where that string is found, or to return —1 if the string is not found.
The function is written in pseudocode as shown:
FUNCTION FindFirst (SearchString : STRING) RETURNS INTEGER
DECLARE Index, FoundAt : INTEGER
FoundAt <« -1
FOR Index <« 1 TO 10000
IF MyData[Index] = SearchString THEN // outer conditional clause
IF FoundAt = -1 THEN // inner conditional clause
FoundAt <« Index
ENDIF
ENDIF

NEXT Index
RETURN FoundAt
ENDFUNCTION

(@) (i) Comment on why the programmer chose —1 as the initial value of FoundAt

..................................................................................................................................... [1]
(ii) Explain the purpose of the[outer conditional claus ‘.

To.check. wWhethw e cwrent valie....

oatches . b%—H\z ...... awan ______ dedoe.

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

(iii) Theinner conditional clause ensures that only the index of the first matching element, if
any, is returned.

Explain how this clause works.

The.. Found IS no+ufweéwmnwcmw .....
sHores.. amao%u _____ valwe Hhewy. =le Y

..................................................................................................................................... [1]
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(b) The pseudocode does not use the most appropriate loop construct.

(i) Explain why this is not the most appropriate loop construct.

Mis. becaunse. Hao.. . rm%chma, ..... Element. | .

mwfchlna ....... lement . Is.. founé ..........................................

[2]

=
Z
<
.
X
(11]
Construct CQnéA"}.‘I'.?DQL Jo@ a
<
>-
(11]
0y
O
i
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Students are learning about a simple check digit method for data validation. In this method, a
single check digit is appended to the end of an original number to give a new number.

The students are studying a method which:

* calculates the sum of all the digits in the original number

* uses integer division to calculate the remainder when the sum is divided by 10
* uses the remainder as the check digit

* appends the check digit to the original number, creating the new number.
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For example:
original number 4162
sum of all digits 4+1+6+2=13

remainder when the sum is divided by 10 using integer division | 3

new number 41623

The method described can be used to detect single-digit errors. For example, if the new number
is incorrectly input as 41633, then the check digit does not match and the input will be rejected.

' S NN AAI™ 171 1 AN
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(@) An incorrect attempt was made to enter 41623. The first two digits were entered incorrecily;

Z

the last three digits were entered correctly. Q

<

=

When this number was tested, the check digit was found to be correct and the input was 2

accepted. -

L

Identify an example of the incorrect attempt to enter 41623 and explain why this number =

would not be rejected. E

o)

z

Number .. O& 6 &\5 ........................................................................................................ Q
Explanation -H\Q. ..... COWed’ﬂUmbeerH 63\3 ..... NM'H\L

C.h@d&..ohjﬂ' 183 5 laat. ‘)‘Me&..:}h.ln.za..s....m...cc)lﬁ?tf.,.f.o..wt.... z

[2] <

fis+ e cl,lﬁl"‘_f' >

=

Z

z

he

=

—

2

o)

o

Z

£

<

=

)

=

P

z

o

=

o
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(b) A module Genera te () will take an integer value representing an original number and return
an integer value representing a new number which includes the check digit.

The original number is always at least three digits in length.
Write pseudocode for the module Genera te ()

Assume that the parameter is valid.

Z
-
FONCTION. . Generade. (Nuwmber : INTEAER ). RETURNS TnTrte | =K
____________ D.E.C_..!-.mz.f—.....fl.".o.f.@l..,...C.be.ck.b.i%&....,..Qém.qin.clzr..).NMm.:.wfbn‘%
=
S
................ N N2 e,
................................... femainder. e— Nuon MOD.10. . 1
il N E= N DIV AD —

............. SVIINCILESET AN [ © | LA

______________________ Check. Diart. = Toted . .MOD.JO .
.................... Number, - anbozr*"lo-l-(heckb;ar}
e RETORN  NWIN Y e
ENDELECION e AN VNN
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There are several different ways to express an algorithm during the design of a program.

(@) One part of the program contains an algorithm which is represented by a state-transition

DO NOT WRITE IN THIS MARGIN

diagram.
The table shows the inputs, outputs and states for the algorithm: :
<
Current state Input Output Next state :
S1 A2 X2 S3 :
S1 At X1 S2 i 5
E
S2 A4 X4 S5 (:
)
‘ T
S3 A1 S3 Z
1
S3 A3 X3 S2 =
s3 A2 X4 s4 (=
(2
S4 A1 X1 S4 ‘ o)
o
S4 A3 S2 B
S4 A4 X4 S5
z
O]
Complete the state-transition diagram to represenfzre information given in the table. 9%‘
2]
=
z
E
o
=
|_
o
z
o]
START e
’ MIXI
O]
g
=
)
AllX] :
z
E
he
=
—
]
z
o]
o
z
£
<
=
2]
=
z
[5] T
o
=
o
- . z
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(b) A structure chart is used to document a different part of the program.

This part of the program contains six modules:

Pseudocode module header

PROCEDURE Setup ()

PROCEDURE Restart (H1 : STRING, Cl : INTEGER)

FUNCTION Modify (Bl : BOOLEAN) RETURNS INTEGER

PROCEDURE Final (T1 : INTEGER)

PROCEDURE Update (BYREF R2 : STRING)

FUNCTION Confirm() RETURNS BOOLEAN

Module Setup will repeatedly call three of the modules.

Complete the structure chart to document the information given in the table.

Setup

R2

Updade

Confivrm

J cs BY AQIB KHAN |

[5]
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A program is being developed to manage student book loans from a college library. Students may
borrow up to five books at a time from the library.

The programmer has defined a record type to define each loan.

The record data items are:

DO NOT WRITE IN THIS MARGIN

Data item Data type Comment
StudentID STRING the unique ID of the student who has borrowed the book
BookID STRING the unique ID of the book being borrowed
OnLoan BOOLEAN TRUE if the book has not been returned

The programmer has defined a global array L.oan to store 5000 loan records.

There are more elements in the array than books in the library. Unused elements have the
StudentID setto an empty string. These may occur anywhere in the array.

The programmer has defined the first program module:

' S NN AAI™ 171 1 AN
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Module Description
Z
. parameter of type STRING representing a 9
<
Gtudent1p > =
OKToBorrow () * searchthearray for loan records for the{specified studentj 2
? *  output a suitable message to say whether the student may, or -
vocedur @ may not, borrow another book =3 Not borrow o+hey u
book ngc
|_
o)
z
o)
[a)]
Z
Q
o
<
s
)
T
|_
P
E
he
=
—
o
z
o)
o
Z
Q
o
<
=
)
=
z
=
o
=
5
. . zZ
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(@) Write efficient pseudocode for the module OKToBorrow ()

ProcEpuRE. 0K Ts. Borrow..C This Student. 1D 2 STRING). ..
- DECLARE  TndeX. ., (oond i TNTEOER o :
............. CONSTONT...MAK.. 7. B &L
\ ............ COONT o oo §
B T X3 SR —eerredl N m
S MBILE. Todex.. <. 4997 N0 Gount. < 0QK O
Lo 1F oo C ndex ] Shudenh | D. < ThisShudent I AND.

I N loan [Tndex]..onloan. =.. TRUE THEN ... 0
| COONT. E= COUNT | ")
[ - -, 8 N | I — hd
............................ TN0EX B TNDEK . e
S W ENOWHI(E @ 2 AR AR P
...................... [F CooNT. <. Max.  THEN
............................ OUTP\)TS+uJen+anlmnowOnc)+WLoOk"
...................... s & @ N M.
A Qpr..\),.T...fﬁSﬂe_lem_._m% ..... not_ boron.. v ok
..................... e gy M\N=N
ENDPROC O R e
............................................................................................................................................. [7]
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(b) A second module is defined:

Module Description

called with two parameters of type STRING representing a
StudentID and a BookID

searches the array for the relevant loan record

when found, sets OnLoan to FALSE and returns TRUE

I—— . e ifaloan record is not found, or the book has already been
LUTE‘HCYL returned, then returns FALSE

Write efficient pseudocode for the module ReturnBook ()
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ReturnBook ()

Assume that each student is only allowed to borrow each book only once. That means that
there will be no more than one loan record for a given combination of student and book.

FONCTION... Return BooK (ThisShudend [ 1D;This Baok]
..................................................................................... i STRING) RETIRNS Broten
OECLARE. TNAGK 5 TINTEAELR .ot
D‘FCLGQ-E'-F:UDA’,OK ....... o BOOLEBN.
........ Index <= 1 AN ANy .
........ NS "EAIS N i DT ——— ..

PN FNNS A ANEIF IZE LA AE
DO NOT WRITE IN THIS MARGIN

o NRILE Tndex < 5001 . AND. NoT. Foune ...
.......... IF Loan LIoder]. «Student. 1D, —This Studendt [0 AN
______ o 1oon LInde X o Book. | D.=..This.. Bodk..LD.. THEN

DO NOT WRITE IN THIS MARGIN

...... LB lean (Todex ] .0nloon. = Fense THEN ...
...... L QN ENSTEFAERTE OF O/A LEVEL .
A = S
............... Loan. L Tndax]....0n.loan. &= FOSE ...

DO NOT WRITE IN THIS MARGIN

_____________ D T oo
O = 1 ) o
......... TN R S K Tt N e

CENDINBLLA
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(c) Itis decided to introduce a system of fines for books that have been borrowed for too long.
Two new requirements are defined:
1. Each loan has a maximum length, represented § a number of days. )
2. Each book in the library will be assigned one of fes—Each cate@
different maxjmum loan length. A

Record structure and program design changes are needed to meet these two requirements.

Outline the changes that are necessary to meet the two requirements.

New.Record® . 1nith.. the codgaory and ...
YOI,
Ay
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