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Teacher's Introduction

Target Clear is a single-player game which is a cross between the 1980s game Space Invaders and the TV game
show Countdown.

The user is given a list of five numbers which they can use to create a mathematical expression. The game has a list
of 20 target numbers. On each turn, the user enters a mathematical expression which they are aiming to evaluate to
one of the targets in the Targets list. This removes the target from the Targets list. The first five elements in the
Targets list are blank — giving the user some empty space. However, after each turn the list moves one index to the
left, slowly moving the targets into that empty space. If a target gets all the way to the left-hand side of the list, the
game is over.

The expression entered by the user can only use the mathematical operators +, -, /, *. The expression cannot
include brackets but will correctly interpret the precedence of the accepted operators.

If the user enters an expression which evaluates to one (or more than one) target in the Targets list, that target is
removed, and points are awarded to the user. The list then moves to the left.

If the user enters an expression which does not evaluate to one of the targets in the Targets list, points are
deducted from the user and the list moves to the left.

This resource aims to help you get to grips with and prepare for the A Level Paper 1 examination for summer 2025,
which is partly based on the Target Clear pre-release material.

DIGITAL RESOURCE

Once you have downloaded the files for this resource via (zzed.uk/ProductSupport)
you will have access to the following:

TargetClear this folder contains all of the content (PDF/DOCX) accessible viaa HTML interface
Passwords.txt forteacher use- thisfile contains all of the passwords for the protected PDFs (also listed below)

* PRINTED COPIES OF ALL THE MATERIALS IN THIS DIGITAL RESOURCE PACK ARE INCLUDED FOR REFERENCE.

Installation: Extract the files from the downloaded ZIP file and move the entire TargetClear folder onto a
network location that is accessible for students, and provide them with a shortcut to the index.html file. All
content can be accessed from this page.

Passwords: All of the PDFs accessible via the Solutions web page are password-protected, so that students can
only access them with your permission. Each password is a four-digit code, as follows:

vb02a~-UML~-Diagam~-Complete.pdf

vb06~-TheoryQuestions-MS.pdf

H vb07-CodingTasks-MS.pdf

The resource pack consists of the following sections:

e Code breakdown: a detailed technical overview of the skeleton program, describing in detail each class and
method in turn — including their purpose/function, parameters and return values. Note that this is intended as
a helpful reference document only, and not as a substitute for exploring the code in a practical manner.

e  Training game expressions: a list of expressions which evaluate to all the values in the Targets list using the
values in the NumbersAllowed list. Some of these expressions use operators which are not valid in the base
version of the pre-release code but will give students an opportunity to develop extension solutions and test them.

o  UML class diagram activity: requires you to study the program and fill in the gaps with the missing
class/method names, data types, associations and access levels.

o  Video: a quick overview of the Target Clear game mechanics - intended as a visual aid to accompany the
notes in the official AQA pre-release material.

e  Theory questions: designed to test your understanding of the skeleton program. These questions require
access to the program, but no modifications need to be made to the program. Write-on (with answer lines)
and non-write-on versions are available.

e  Coding tasks: there are 19 modification tasks to test your programming skills — as well as an additional 13
modification ideas that you may also want to try as extension tasks.

e  Solutions / Mark Schemes for: UML Diagram Activity, Theory Questions, and Coding Tasks.

This resource is intended to supplement your teaching only. Please read full disclaimer (p. iii) before using it.
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This is the main entrance point for the 2
use a standard game with a randomly ¢
training game with fixed content lists.

Parameters

Return values n/a

It initial’ t /fo 3W|ng variables with
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o » as an integer list.
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Parameters ;. String
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i . Integer List

Return values n/a

This method removes any numbers fro/
evaluation match with a target.
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V
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PH list, consequently
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Training Game Expression

L
e

Below are expressions which will evaluate to each of the ‘argets in the Targ

Numbe’ A 5y od list. '

L

4

Most are not usable given the limit~'z is L. pre-release base code, but the —
e *r : _eveloping their own solutions to test:

68 — @M, 3+2+2

23 = (8+2) *2+3

34 = 512/8/2+2

119 = 512/8*2-3"2

9 = 3-2+8

140 = (512/2+8*3) /2

82 = ((512-8)/3)/2-2

121 = ((512/8)-2)*2-3

75 = 512/8+3"2+2

45 = (8-3)*10g,512

43 = (Concatenate 2 and logg 512)*
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Module1

RGen ndom

Main(): void

PlayGame(int [ ], int [ ], bool, int, int): void

| (int [], str[], int): bool
RemoveNumbersUsed(str, int, int [ ]): void

UpdateTargets(int [ ], bool, int): void
CheckNumbersUsedAreAlllInNumbersAllowed(int [ ], str[], |
CheckValidNumber(str, int): bool

DisplayState(int [ ], int [ ], int): void

DisplayScore(int): void

DisplayNumbersAllowed(|  |): void

DisplayTargets(int [ ]): void

ConvertToRPN(str): str [ ]

| (str[]): int

GetNumberFromUserinput(str, int): int

ChecklfUserlnputValid(str): bool

GetTarget(int): int

GetNumber(int): int

CreateTargets(int, int):[ | COPYRIGHT
FillNumbers(int [ ], bool, int)r) irt] PROTECTED

B S——

9
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Theory Questions

These questions are designed to test your understan-'’ .. of the skeleton co
to the kinds of question you can expect to see ... ie. 1.9n & of the Paper 1 &
that are more than 2 marks are rarely c~c 2 'n .25 section — these more invo
challenge your understanding Qj 10T L

.

i s ;'ybdsﬁéné refer to the Preliminary Material and the Sk
) but do not require any additional programmin

TOTAL MARKS: 57

1. This question is about the Main() subroutine.
(a) Explain why the Choice variable is converted to lower case in the
(b) Explain the purpose of the TrainingGame variable in the progran.

2. This question is about the PlayGame() subroutine. It repeatedly calls L

Explain the purpose of this repeated call and how it contributes to the ¢

3. This question is about the RemoveNumbersUsed() function.
(a) ldentify what UserlnputinRPN represents within this function.
(b) Explain the logic used to remove numbers from the NumbersAllo

4. This question is about the function ChecklifUserinputEvaluationlsAT:
to modify the player's score.

(a) What condition needs to be met to increase t-: dlayer's score?

(b) Why is the target set to -1 after it has ve ‘?‘xs;;lélljated successfully

5. This questionis v u . } ‘wnction CheckValidNumber(). The function i

(a) E@
ex

Lth « purpose of using the regular expression in this functior
gon works to validate user input.

(b) What could happen if the regular expression pattern was changed
the + character?

6. This question is about the EvaluateRPN() function. It evaluates expres
Notation (RPN).

(a) Briefly describe how Reverse Polish Notation works and how it can t

(b) What would happen if an invalid operation (e.g. division by zero) is &

AQA 2025: Target Clear (VB.NET) Page 10f 3
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Theory Questions v
pmen
These questions are designed to test your understan-'’ .. of the skeleton co e
to the kinds of question you can expect to see ... ie. 1.9n & of the Paper 1 & % /%
that are more than 2 marks are rarely c~c 2 'n .25 section — these more invo ® %
challenge your understandin_aﬁ Qj 10T L %////////////%/
'S¢ . L ustions refer to the Preliminary Material and the Sk -
" but do not require any additional programmin
TOTAL MARKS: 57
1. This question is about the Main() subroutine.
(a) Explain why the Choice variable is converted to lower case in the
(b) Explain the purpose of the TrainingGame variable in the progran.
2. This question is about the PlayGame() subroutine. It repeatedly calls [
Explain the purpose of this repeated call and how it contributes to the ¢
..................................................................... A A T COPYRIGHT
‘ PROTECTED

3. This question is aboi!* t'-» Rey :cveNumbersUsed() function.

W ,ai:in'prlnRPN represents within this function.
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18. Explain how this program demonstrates the concepts of abstraction an
the use of functions.

.............................................................................................................. b
_

i
|
/
.............................................................................................................. ///////QQ////}
Y
.............................................................................................................. %4//?//}2

%
-

19. This question is about the UpdateTargets() function. The function imple G

targets down by one position each time it is called. What is the time com /////2/////

..................................................................... P PN '

o

&

L
L

o
-

x
g
%
o

v

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

e ,, | |
e |

END OF QUESTIONS
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Programming Tasks

These questions require you to load the Skeletc» - ¢ i.qram and to make

- a2
Note that any alternative or additional co < = . ggca»fhé? are deemed appropriate
ensuring that it is >l «ar \ t. » . in the Skeleton Program those change

=i

f s ‘feéource is to provide you with a selection of different qug
questions are more prescriptive than others in how the task sk
range of learners. Questions which have a similar theme may use different techn

options on how to solve problems. Some Regular Expression solutions use metl.
beyond the AQA 7517 specification but make the solution considerably simpler. &
these techniques to save coding time in the section D portion

Students are recommended to start with a clean copy of the pre-release code |
questions in this resource. This will prevent modifications made for one question |\
different question.
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This question extends the Skeleton Program to allow the user to end the g¢ .
wait until they are beaten by the Targets. Modify the application to allow th ////////%///
“QUIT” to end the game rather than entering an expression. The program s /%////////
final score. Iy
What you need to do 25/ /;

pmen
Task 1.1 | Z %
Update the PlayGame method to allow the user tc = i the word “QUIT” it /////////

‘ |

o

Ensure that the code does not decrement *1e 5c7. = on that turn. 5

5

Test the user input to either =! y il 3 tuin if they enter an expression or quit L

current score. 4 4

NNNNN

Task 1.2

Test that the changes you have made work:

e Run the Skeleton Program.

e [Enter v to start a training game.

Enter the expression: §+3-2

Show the program correctly identifying the target 9 and awarding the u
When prompted for another expression, enter the word: QUIT

Show the program displaying the “Game over!” message and the final |

Evidence that you need to provide:
e Your PROGRAM SOURCE CODE showing the modifications to the =

e SCREEN CAPTURE(S) showing the required tests.
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Programming Tasks (Extensi

Extension 1

The random game has default values of 10 for M~ % i yer and 50 for Ma:
functionality for levels in the game which aJju st f}, e values. Introduce a t

user to select from the following c=fcas
o L

S

7

Game Mod ~ MaxNumber
Easy A h i 6 30
Medium 20 100
Hard 50 100
Extreme 100 750

Extension 2

Introduce new functionality of “Timed Challenge Mode”. In this mode, the u:
attempts (e.g. 20) to identify all the targets. If the user fails to identify the ta
attempts, the game ends, and the final score is displayed. If the user achie\
additional 50 points. Add the necessary input prompts and logic to handle |

Extension 3

Modify the application to include two Targets lines, enabling a two-player ¢
shown on the screen at each turn, one above the other, together with the |
players should use the same NumbersAllowed list which should operate ¢
Player 1 should identify targets in Targets list 1. Player 2 should identify tai

A player wins the game by being the first to achieve 20 points. A player los:
targets reaches the first index in their Targets list.

Extension 4

Modify the application to include two Number-.d o1 1 d iists, enabling a col
Each player has their own Numbers/ '~  d...d On each turn, each playe
which can only use values fror w1 contist. This will evaluate to two oper
then enter a third exere ¢ i “u.ch uses these two operands to identify a {
together togetlify { | ..

Extension 5

Modify the CheckifUserinputEvaluationlsATarget method to allow a diffe
awarded depending on how close the user’s calculation is to a target. Awa;
target. Award 3 points if the user’s calculation is within 5 of the target and 2
calculation is within 10 of the target.

AQA 2025: Target Clear Page 10of 2
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Preview of Questions Ends Here

This is a limited inspection copy. Sample of questions ends here to avoid students previewing
questions before they are set. See contents page for details of the rest of the resource.



Question l Suggested Solution

11 (a) | Exception handling can be useful to catch and manage runtime errors, such as invalid inpu.
errors (e.g. division by zero). It ensures that the program doesn’t crash and can recover grz
informing the user of the issue. [1]

(b) | Exception handling could be added in EvaluateRPN() to catch divisi -1 by zero errors, allow
program to display an error message and request a new inr:'t . ) ' crashing. [1

12 | {a) | The GameOver variable is set to True when the flrst Ly /in "‘magam listis no longer _
Targets[0] != -1).[1] _ ; / .
(b) | It prevents the loop from running inde®n’ m, I :ing wnat the game ends when all relevani
conditions have been met. [1] Al " ks
13 Any 2 from: — -

. ;U e sfored in a file or a database. [1]

arme the file/database would be read to retrleve the previous htgh Z

14 | (a) > ‘é‘wgmﬁ | Fii Mummm | ConvertToRPHN | RemoveNumberUsed / UpﬁamTargm

(b) Tmmmgﬁam@ [1]

(c) | Userinput, Number [1]

(d} | RemoveAt/ Add [1]

(e) | MaxTarget /| MaxMMumber/ MaxMNumberOiTargets [1]

15 Any 2 from:

e + - means 1 or more of preceding character/sequence [1]

e [8-91+ means 1 or more digits from 0 to 9 [1]

e ([2-91+\\+\\-\\*"\\/ 1)+ means 1 or more sequences of a number (operand) folly
an operator [1]

16 Because regular expressions do not support recursion. [1]

A regular expression cannot track the opening and closing of brackets / a regular expressiz

of “state”. [1]

17 The precedence of the current operator is compared to thr 5 /en :e of the operator on il COPYRIGHT

Operators stack. [1] o L PROTECTED

While it is greater, the top of the stack i |s ": y Lo ped onto UserinputinRPN output. |

A final single check is carner* (e % 4, /Wﬁether the top of the stack has the same pi¢
current operator. If it h' p o Acle pdpped once more onto the UserinputinRPN outpul. |9
18 Decomoosmo" O o .5 broken into smaller tasks, each handled by specific functic;
on: | Wmed by hiding the complexity of certain tasks behind clear, high-leve] Qg
ec. /,ﬂofes [1]

19

gy clements in the target list, n operations will be carried out. [1] EdUCO'tEOﬂ
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Task 19

Coding

e  Prompt to ask the user if they would like helper suggestions. /

e  Selection to branch program appropriately depending on the|r ch0|ce togmt ; helper suggestions. |
e  Suitable data structure to store text expressions and associate” .~ - 1. g /

e  Count-controlled loop to iterate through data structure stc.ing éxt s /sﬂons and assecuated evaly,
e lterating through the NumbersAllowed list to test = .~ ns..,

e  Rotating the NumbersAllowed list (or sirm’ i 2oone /31/) 0 test different permutations of numbers.
e  Appropriately displaying the com"'l . 1 of fe _xpressions and associated evaluations on the scre:
e  Use of recursion to try corzt . 2

e  Only storinc g argets which have not already been identified. /

e  Correctly ssions which use division to ensure they evaluate to an mteger

e  Testing ex on to ensure they correctly follow BIDMAS if needed (required for exps’essuons buil
e Generate e\ //Msféns which can use the four mathematlcal operators: +-/* {1 /

e  Storage of expreSS|on with associated evaluation. | !

Teacher Notes:

This functionality could be completed using iteration. Marks should be awarded for techniques, but full i

Because the expression is built up step by step, it must be tested at each stage because the impact of E/

Example Solution
Modification of the PlayGame method:

While Not GameOver
DisplayState(Targets, NumbersAllowed, Score)

Console. WriteLine("wWould you Llike helper mgga%" sk f‘{/f*«i”)

Dim UserChoice As String = Console.ReadLina( . "« er )
I+ UserChoice = *Y" Then ad )} o
Dim Temp As New List(0f Intezoy [ /f'”/

Dim PossibleSolutions 7~ '« { L « . nary(0f Integer, String)()
For Each Item As }” a2 B ~_abersAllowed

Temp. Add(' y o y > -
Next . /

"”’1»2, /,g«fr=@%l-l

I+ Mot PossibleSolutions.ContainsKey(Solution.Key) Then
PossibleSolutions.Add(Solution.Key, Solution.Value)
End If
Hext
Temp.Add(Temp(0))
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Temp.RemoveAt(0)
Next
Console.WritelLine()

For Each Solution As KeyValuePair(0f Integer, String) In PossibleSe
Console.WriteLine($*{Solution.Key} can be calculated using the

Next
Console.WriteLine()
End If

4y %ﬁ ’Moﬁé(NumbersAllowed As List(0f Integer), Targets
Dim D"¢ ek =* Ay As New Dictionary(0f Integer, String)()
i \ znéHelper(NumbersAllowed Targets, 0, NumbersAllowed(8), Po¢:

End Funci\gg®

Private Sub GenerateEvaluationsHelper(NumbersAllowed As List(0f Integer), Targe
CurrentResult As Integer, PossibleExpressions As Dictionary(0f Integer, String), Cu
If Index = NumbersAllowed.Count - 1 Then

I¥ Targets.Contains(EvaluateRPN{ConvertToRPN(CurrentExpression))) And

1 Then
I Not PossibleExpressions.ContainsKey(EvaluateRPN(ConvertToRPN(Cuy;
PossibleExpressions.Add(EvaluateRPN(ConvertToRPN(CurrentExprese
End If
End If
Return
End If
Dim NextNumber As Integer = NumbersAllowed(Ir: o %&Jf’/ -
GenerateEvaluationsHelper(NumbersAllowed, Ta ﬁefa - aAdex + 1, CurrentResuli
$*{CurrentExpression}*{NextNumber}®) = = 4

4
7% NextNumber <> 0 Then 5 o

If (Convert.ToDouble -t Fem 't ucc / NextNumber) - Math.Truncate(Conver
v GenerateFy: . }'4¢swﬂgér(NumbersAllowed, Targets, Index + 1, CInt(
$"{CurrentExprecgion? / ) Jers)

- ationsHelper(NumbersAllowed, Targets, Index + 1, CurrentResult
$"{CurrentExp ®5ion}+{NextNumber}")

GenerateEvaluationsHelper(NumbersAllowed, Targets, Index + 1, CurrentResul?’
$*{CurrentExpression}~{NextNumber}")
Sub

AQA 2025: Target Clear (VB.NET) Page 46 of 47

COPYRIGHT
PROTECTED

'9

Qg

Education



Testing
e  Show the program displaying the suggested valid expressions for targets.

Enter v to play the training game, anything else to play a random

score; B

Lated using the expression: 1*7*6-18+6
Lculated using the expression: 1 +16-6
6 can be c ated using the expression: 1-

Enter an expression: |

COPYRIGHT
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Preview of Answers Ends Here

This is a limited inspection copy. Sample of answers ends here to stop students looking up answers to
their assessments. See contents page for details of the rest of the resource.
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Instructions

e Enter your name in the box at the top of this page

» Answer all questions by entering your answers into this document
e Remember to save this document regularly

e Save and print this document and any additional pages

e Answer all questions

e The marks available for each question are shown in brackets

e You will need:
O access to a computer
O access to a printer
o access to appropriate software
r1 electronic copies of the required skeleton code
o EAD (Electronic Answer Document)
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Exam-style Questions

Answer all questions. Remember to save this document

I : Answer

(a)
1
(b)
2
(a) :
3 -
(b) ‘ _f' i i
- sz T -
4 S
.
6
(b)
7
(a)
8
(b) .....
(a)
9
(b)
(a)
10
(b)
(a)
11
(b)
(a)
12
(b)
13
(a) N e? ]
(b) L)
14 (0 | e “
15
16
17
18
19
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Exam-style Programming Task:

Answer all questions. Remember to save this document

_

1

10

11

12

13

14

15

16

17

18

19
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