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

1 (a) The table contains pseudocode examples.
Each example may contain staterients that relate to one or more of:
*  selection
* iteration (repetition)
*  subroutines (procedures or functions).

Complete the table by placing one or more ticks (V) in each row.

Pseudocode example Selection lteration Subroutine
| IF status = FALSE THEN '
FOR Count < 1 TO 20
CALL Reset (Count) < J / o
NEXT Count
ENDIF
OTHERWISE : Status < TRUE V4 v
WHILE AllDone () = TRUE V4 V4
30 : NextChar < 'X' v | ]
4]
(b} Complete the table by giving the appropriate data type.
Variable Example datavalue | Datatype
Result 5.42 . Qé‘p\\_ of '
MonthLetter "IJEMAMITASOND" e S AN O »
Birthday 15/11/2009 DRTE
| v [3]
(c) Evaluate each expression ifi the table by using the data values shown-in (b).
Writs ‘ERROR’ if the expression contains an error.
Expression Evaluates to
INT (Result) + 1 > 6 TALE
NUM TO STR{LENGTH (MonthLetter) ) Upn W
NUM TO STR(Result + "3.2") LRROY
MID(MonthLetter, MONTH (Birthday) — 2, 1) "S“ 4l
wfaf" [4]
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“Datalisa global 1D 1D array contalnmg 20 elementé oﬂtype REAL

An algorithm will:

* input a sequence of real values, one at a time
*  assign each value to consecutive array elements, starting from index 1
*  end when the value 99.9 is input, or all 20 elements have been assigned (the value 99.9 must

not be stored in the array).

Complete the program flowchart to represent the algorithm:

Com D

y
Sﬁi‘t KT TERRES
gl

L‘w

-

Tecrormert

© UCLES 2025
e

e

Farse

9618/22/0/N/25

- \ W) Ne
) e \
i) ‘J
: oA \") o 08 \-‘t'\,
\ 7
v‘.
© \
N)
(@ DY
L ML
o = =? MO
g . \_J-' +\
0
. 1
. WH
\l\&.l.\l /"\.‘
A y \
2 - ‘-‘l 3
- ] _- 4 ’/\

Yes

(5]

[Turn over



* 0022298400204 *

N

|

?I

l

|

Il

3 Atextfile 0OldFile. txt contains IDs, names and email addresses for members of a club. Three
information items are stored for each member and each item is stored on a separate line.

The example shows the information for the first two members in the first six lines of the file:

Line in file Information item Example data
1 member 1 1D "AB1234"
2 member 1 name "Freddie Jones"
3 member 1 email address "FreddieJ809@Cambridge.org"
4 member 2 1D YRC2345"
5 member 2 name "Sue Smith"
6 member 2 email address "Suel024QCambridge.org”

The member ID string is always two letters followed by four digits.

The file design is to be changed so that information for each user is stored as a single line of the
file, with the character '\ ' used as a separator between data items.

For example, the single line for member 1 will be:

"AB1l234\Freddie Jones \FreddieJ909@Cambridge.org"

An algorithm will produce a new file NewFile. txt from the contents of OldFile.txt

Assume:

* TLineX, LineY and LineZ are of type STRING and are used to store the three items of

information for each member
* NewStringis a temporary variable of type STRING
* OldFile.txt exists and contains valid data.

(a) The algorithm.to create the new file is expressed in steps.

Complete the following numbered steps:

Step 1:
Step 2:
Step 3 :

Step 4 :

Step 5
Step 6 ;
-Step 7"
Step 8:

Step 9:

I ® UCLES 2025

L]

open the file VT N .. in ... EEAD. fnede). ¥

LY

sef NewString fo ﬁu\ex&mr\\&Lm\’&“\‘&\-{m 2.
write NewString to “WR\Q"DC‘tQ;? v
repeat from step ............. - SO until ....EQE@XA‘E’!\E—.&:&X}?

close both files.

" (6]
@ 9618/22/0IN/25 I
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(b} The character '\ ' has been chosen as a separator.

Explain why this is a suitable character.

o

mmm\oe;c'% ..... I = R Y-, - SN 1.3 o&d@&-}%qﬁmb i1

wAieode B

SRR oddom,

(¢) Two new information items are to be stored for each member. Both new items are encrypted;
they can_each contain any character (including '\') and can be of any length up to a

maximum of 99 characters.

For example:

information item

Example data

member 11D

"ABl1234"

member 1 name

“Freddie Jones"

member 1 email address

“FreddieJ909@Cémbridge.org"

member 1 new information 1

"En/98&* (] ?\/D7ip"

member 1 new information 2 |

"23\CoboL“
Explain the additional file design changes needed so that:

+ all the information items for each member are stored on a single line of NewFile. txt
* itis possible to extract each information item after the line is read.

Assume the "\ ' character is not used in any email address.

| a-w)ok\ewa&\c)ﬂ%g%m ...... g Kaie. o) ‘u\xx%(nw\xﬁ%‘sgumo\,
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4  Aquiz has nine questions. There are:

+  five easy questions each worth 3 points S5,z =1 fyO
-

*  four hard questions each worth 5 points.

e

At the end of the quiz the points for each correctly answered question are added to give a total

score.

A check is made to test that the total score is valid'using a 1D array CheckTotal of type BOOLEAN.
Each index value of the array represents a possibie total.score. The corresponding element value
is TRUE if the index value represents a valid total score and FALSE. otherwise.

The first nine rows of the array are:

index | Bl ~ commen
0 TRUE valid total score (no correct answers)
1 | FALSE invajjd total score ﬂ
2 | FALSE 1 Invalid total score .
3 | 1rUE valid total score (one 3-point question correct)
4 FALSE invalid total score
5 TRUE valid total score (one 5-point duestion correct) '
3] TRUE valid total.score (two 3-point questions: cotrect)
7 | FamsE--  [invalid total score o
8 TRUE valid total score (one 3-point questiori and oné 5-point questiori correct)

For example, a total score of 6 points is valid: the value of the array element at index value 6 is TRUE

(a) Write pseudocode to declare CheckTotal and to set all elements of the array to FALSE

All variables used must be declared.

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

........... RANHRAL CheckTotel lindes) .. &7 FALSE .

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

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

I © UCLES 2025
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{b) The pseudoceade represents an algorithm to set the appropriate elements of the array to TRUE

Complete the pseudocode:

DECLARE EasyQ, HardQ : INTEGER

FOR EasyQ < O & % 7015 sTEP ... 2.
FOR HardQ < 0 TO ... BEOO. WSTEP D,
CheckTotal [............. waax . . x ................ ] <« TRUE
NEXT HardQ

NEXT EasyQ
(5]

(¢) The array elements have been assigned the required values.

A module validateScore () will take an integer value representing a fotal score as a
parameter. It will return TRUE if the total score is valia, or FALSE if it is not valid.

Describe the algorithm for validateScore () using four steps.

Do not use pseudocode in your answer.

Step 1 .. Tade\.semie s davided. L iske. e, Bt

..... SepaneR s eeve. mm}eﬁmhwhw&\.mg%m&
Step2 . Then..... SL3L... BFE. Geom......eot..... ) PPN S
............ Adsided...... véw%ﬂgcxn&«ﬂ%%
Step 3 . The.. bkl Newnst.. Guestiond  avel .. hovd gpoobionds,

..... ety oot com€ttUL am 3. JenewdNN s
Step4 .. The....TRYE....condh.. FALSE.... volmds.... cng... soMpongo)

TRUE | offnwwise ~vetwin PALSE(de o Quackion) -
‘Va&xﬁak&k&YQCD
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A program is developed {o satisfy a specific customer requirement.

The project follows a program development life cycle model. This model divides the development

process into several different stages.
L

(a) The table lists some of the development activities.

Complete the table by writing the name of the life cycle stage for each activity:

| ]

Activity Name of life ¢ycle stage
a structure chart is preduced D %"‘9(“ o
a program is modified to allow it to run on new hardware Moirbarmonnes. 2
the programmer identifies the customer’s requirements m\%\g o
an Integrated Development Environment (iDE) provides M
conhtext-sensitive help such as ‘auto-complete’ Co “‘g\. o
- [4]
(b) Alpha and beta testing has been completed. The final testing stage is carried out by the
customer.
Identify this final testing stage.
........................... hcce@"cmm%n%ﬁ;p []

I © UCLES 2025 % 9618/22/0/N/25
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6 A string function Compare {} will compare two strings.

* 0022298400210 *
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The function will:

I

*  take four parameters:
o two strings, Stringl and String2

o a character, Position, to indicate whether stringl will be compared with the start
("s'),ortheend ("e") of String2

o a Boolean, caseMatters, to indicate whether an upper case character and lower case
character (for example, 'A" and "a') are regarded as different (TRUR), or as the same

(FALSE)

¢ return FALSE if String2 has fewer characiers than Stringl
*  return TRUE if the comparison is true, otherwise return FALSE

10

For example:
Parameter Return
Stringl String2 CaseMatters Posgsition value
"Cat" "Catalogue™" TRUE ‘s’ TRUE
"CAT" "Catalogue™ TRUE - FALSE
"CAT" "Catalogue™ FALSE 'g! TRUE
"Cat"® "Catalogue™ TRUE Tefl FALSE
"GUE"™ "Catalogue" FALSE Te! TRUE
"Catalogue" "cat" TRUE st FALSE

RN TToN (m,?m(gma.x Shiwy2 1 STRING,

I © UCLES 2025
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Write pseudocode for the function Compare ()

FUNCITON. Langong (Conaiite. . So0MEAN . Ros. 1 CHAR. ;. Shed S IENG,

(DB CLERE. ey AL STEENO Yoo e NG
OO Oosersvevvoos \é?—ﬁmﬂﬂi ......... X m\—E:M\\j
SRR 1. - LEN(:\T.H;.(&?q.&Q)ﬁ....>.....\,E;..t>x.6.\m(§i~.;.'z,. ...... TONEN e T,
..................... L NP O o S =S
RUSNURTONIRE ™5 \\\ 4 ¥ = v ettt e e
........... N I N S-S 1 <& =X WO
................... Eabrett A e WM L EET (S0 ) et

et D e IBFT (2, )
............. L N U O OO OO
e BF L RenE e L TINENN ettt enens

A Qﬁ&mm«_za&mu

THEW
TN =5 \\ 1 R
.............. AE Lo B 2 FALGE o INEN s
........................ $. A Eckeatl 6o T oW R (BEediia N e
.................................. Eadnadtl . TO_ LowsR (FdnetS2D
................................... A
............................... A Bde U= BehedX 2 ANEN
RSURRTUTY === " =iy RV 2w S orics) =SSR
............................... EXN, 3 =
........... LN
NS TN
.................................................................................................................................................... [7]
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7  The structure chart shows part of a program design:

Convert
CoUﬂt/) \\‘P(
T1
Key
Analyse Update Sort

(a) Explain the meaning of the _curved arrow symbol in this structure chart.

ek ondicokessepiASen. umB\ e conCiedn L
..... candiXan. el The medmle . Convedt iV
..... \ezn . an....cali I % Jiion WP LI VS VA VSO X G

(b) The program designer has noted that:
*  Countis the number of elements in an array
* T1is a value representing the number of elements in an array that have been medified
* Keyis of type STRING

Write the pseudocode module headers for analyse, update and sort.

Analyse:

Sort:

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

@ UGLES 2025 E@ 9618/22/0/N/25
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A program is being deveéloped to manage student book loans from a college library.

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

The data items are;

Data item Data type Comment
StudentID STRING the unique 1D 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 proegrammer has defined a global array Loan to store 7000 loan records.

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

fr ™

The programmer has defined a program module:

. R ]

Module

Description

CountLoans ()}

+  cailed with a 'ﬁarém'éter of type STRING representing a
StudentID

* counts the number of books currently on loan to 'the
specified student

*  counts the number of books that the student has already
returned

*  output both counts together with a suitable message

CaviEy LR

L
ot e

I © UCLES 2025
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Diedes]) TF 'ﬂbmpﬂ@cﬁfd ShedatID = SemrchID  THEN
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PNUIE
I¥ ‘@:ﬁ"«gﬁewi Onleom < FALSE  THEN
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‘(@) Write.pseudocode for module CéuntLoans-{)

.P.RCJCX:D\A.{Z‘E- Lot loomb (Seacshn T 2 smxa.u.&\) ..........................
i DECLARE . R comny. btomnk . indas... LLINTEGTR.

Rc_awx‘\:‘r‘o ........................................................ Q{? ...................................
S e, LU s T o © SOOI
............ E.Q.R...........m&.ev\...e:r:.-.....'S........'.YTQ..........‘.',I.O.QD

........................ AR....Loon.fndex] . S‘tt\ch&\m........%.e.qud\-ib TH&EN.
o
................................. TF . loombindex). Qt\Lc:m..-m....TRME.....'.YHEL\\..................

e ter e et s s s e Lc,qw*.. &-" Leownd A w‘? ................................
E\\\m\;r ...........................................
................................ 1 7. oo Gudesl. Oolpom, = FALSE.HEN e
................................. e Rk S ReowsS
................................. S
........................ L S N R

“EY\T....S!\Q).\QI\ .........................................................................................................

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

........... Q..\».‘.'.Y.Q\.A'.'.Y.....'f%’t.\aé@ai‘c Se, -cg:hm\eg,, Reowndd, Jback S amd). 285 .

A

TP e W O-b ...... WP XV O bmo\?&é..&n...?xe_‘.&w{n ...... SN
| . M VP S o
1
R O R O L O R B et er s ee st e e ee e er e
| -
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|
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(b) As a reminder, a global array Lean stores 7000 [oan records with data .items for each loan

record:

Data item bata'type 1 Comment 7 ‘
StudentID | STRING the.uniique ID of the student who has borrowed the book
BoOKID STRING the uhigueé 1D of the book being borowed
OnLoan ‘BOOLEAN TRUE if the-book has not been returned

A new module is defined:

Mod‘ule' - " ) ' ' ' ”Desct"iptio,n ’

|'»  called with two parameters of'type STRING represeﬁting a
StudentID and a BookID Ponown-e

NewLoan () +  searches the array for an unused loanrecord $§_d¢__i_
’ q‘ﬁg_uﬁupdates the loan record and. returns TRUE,
= ; szl |-

- T o

=N 7 b s - . ‘&L\’(HM)
PEILS % 'an&] o dueED €7 AR
_(QJ)\B'\)C U,\‘%E Lomﬁ‘\ ..’(&
Lt RTINS
ENOWWTAE LD =
% Lw&\ - o AT
LQ@;Y\ tﬂ\&&*j . W‘f‘ —&B
Lo Dbl s kD & %};@ >
Lown fradad) Onboom & -
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Write efficient pseudocode for NewLican ()

JFUNCITON .. Neaa oo (. SAATD., BTN SIRING ..o
.................................................................................................. RETUENS . BooLEAN,
e DECLARE. . nde X B INTESER e,
e ECLARE, NS BOONEAN . e

v A
.............. N oo e i,
DY comUinded) . e I = TN

- . . 'Qﬁ:? -
......................... LoomUindex(] . SondenddID & SAED
............ e 2008 Dineland o Do TN £ BEEN,
........................ 'LwﬁxvdeOi\Low&-m\kE
oA N L T R A e ————
............ O e i
~ Coi e
............ R T RN AN S
. Y ' oo e
B2 ANL VAL VO X\ v TS/
............................................................................................................................................. [7]
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(c)

(d)

I' © UCLES 2025 @ '8618/22/0/N/25
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When a book is returned, the loan record will. have its OnTiparndata set to FATSE.

A new procedure Azchive () will mark these records as -unused aftér first saving them for
future reference.

Explain how these records ¢an be saved for future reference.

AN o nena AD. T LW

wg&..uqdca\ﬁ.\‘&@t\l-amm& ..... AdaeX TN, sonve. Xk

It is decided to extend the program so that a new module Reminder () will send an email to
the student three days before the book is due to be returned.

Outline the changes that will need to be made to the data .stored and how this data will be
used to generate the reminder email.

AdANNS
Data .. Tea.... s¥xwdam¥s ... ezm::-l';\......y:-'ix.\.\.....'.\nﬁ,....,ne,e_c)\z S = I

B VYU -(rztunm\\%%&‘mc% ..... Wi\ we  ecke.
comS S det S vownd e needed XD

..... Rent %oM\&‘?—Q*&Q%@A
Use .on..on0 . o). e wned . Yo ek, dow —{QW‘\%M\
dine.. JoN., Shan. 30 Raee o Lo emenl 8 semeneded

omdh st e Ma Sedent 3@4%\\«3\#%
ON\OO\A)(-‘(QA{.W‘T\\\)\%_ ........ "B»&L ...... Yo T

rees
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