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eacher's Introductlon

Symbol Puzzle is a single-player puzzle game where the user needs to place symbols into a grid, building up patterns.
Each time the user places a new symbol into the grid, the application compares cells in the grid, looking for pattern
matches. The objective of the program is to get the highest score possible by adding valid patterns into the grid.

The application can either be played using an 8 » 8 standard puzzle grid, orload ina 5 x 5 external file with a
partially complete puzzle.

The user can place Q, T or X symbeols into empty cells in the grid, attempting to make larger patterns of these letters.
Each valid maiched pattern awards the user 10 points. The application has a fixed number of symbols available — either
64 for the standard puzzle or varying amounts, dependent on which external puzzle file the user loads. A user can place
each symboias a G, a T or an X into the grid, subject to there being space and subject to the placement rules.

Patterns are matched in a 3 x 3 section of the grid - a pattern is nine cells in total in a specific order. Once a valid
match for a specific symbol has been identified, the cells in that 3 » 3 section are modified so that the same symbol
cannot be placed into any of the cells in that 3 x 3 section of the grid in a future move. This prevents overlapping
patierns of the same symbol type being placed into the grid. Symbols of a different type can be placed into those
cells, however, allowing for patterns of a different symbol type to overlap. The grid can also contain blocked cells
dencted by an '@’ symbol The user cannot place a symbod into these celis.

When the user has exhausted all their symbols, the puzzie is complete.

This rescurce aims to help you get to grips with and prepare for the A Lavel Paper 1 examination for
summer 2024, which is partly based on the Symbo{ Puzzie pre-release material.

DIGITAL RESOURCE

Yo wsii have access 1o the foiiowmg.

SymbolPuzzlie  thisfolder contains all of the content (PDF/DOCX) accessible via a HTML interface
E  Passwords.txit forteacher use —this file 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 ZIF file and move the entire SymbolPuzz le folder onto
a network tocation that is accessible for students, end provide them with a shortcut to the indexchimi 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:

B pylza-UML-Diagam-Complete.pdf
sy Ge-TheoryQuestions-MS., pdf

= py07-CodingTasks-MS.pdf

The resource pack consists of the following sections:

s Qode breakdows a detailed technical overview of the skeleton program, describing in detail sach class and
rnethod 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, In
addition to the code breakdown, there is also a breakdown of the puzzle files, errors in the code, and a set of
advanced techniques’ for exploring the code furthar.

w5 diagram activity: requires you to study the program and fill in the gaps with the missing
riass/methnd names, data types, associations and access levels, Them are 10 in total,

s Videw: a quick overview of the Symbol Puzzie game mechanics - intended as a visual aid to accompany the
notes in the official AQA pre-release material.

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

s Qodtding tasks: there are 18 modification tasks to test your programming skills — as well as an additional 12
rnodification ideas that you may also want to try as extension tasks.
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Parameters

Return values n/a
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Parameters n/a This method is the main loo
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Parameters e o int Uses a nested loop to iterate
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Class: sl

Parameters n/a Initialises the protected attnbute;

Return values n/a
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questions that are more than 2 mark
here to challenge your und

tions refer to the Preliminary Materiat and the S}
but do not require any additional programm

TOTAL MARKS: 75

1 This question refers {0 the main subrouting and the constructor of ‘the

{a}) Describe the purpose of the selection statement below, includin
parameters for the Puzzle constructor:

if len({(Filename) > {:
MyPuzzle = Puzzle(Filename + Y., txt™)

MyPuzzle = Puzzle (%, int (& * 3 * 4.&))

e 3 e aaca ok eaoEeacaaaceaeaaossaoeaaceao e Eaa0eaa a0t 0s N ke aca e 0NNt g a0t s 0EnaEsn s B

and Java, allow methods of the sar*
n the same class.

e of.this OOP technique.
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2 This question refers to the entire code. Throughout the code, severalé
hard-coded (see two examples below).

Example 1:
MyPuzzle = Puzzle (3, int(d * & * .8}
Example 2:
1f random.randrange{i, 101} <
{a) State two reasons why constants would be more appropriate.

Eraarsararrasrssrarrarassraaaaans feasesesssaceaocaaceraca a5

{&b) The code is € object-oriented paradigm.

Dgg ~antages of this over the traditional structured ap;:

B r e A EEsEaEEsEEEa N EsEEESEEsEsEEsEEEsELEEsEEEssEsEsEEsEEAncusmewnnenneuwsns N0

e 3 e aaca ok eaoEeacaaaceaeaaossaoeaaceao e Eaa0eaa a0t 0s N ke aca e 0NNt g a0t s 0EnaEsn s B

3 This question refers o the CheckforMatchWithPattern method of the :
pattern string used to match the Q pattern in the puzzle is: 00> %9

{a}) Explain how a successful match is determined.

{&) Explain how an unsuccessful match is determ:

COPYRIGHT

iayers are prevented from placing any more lefter G

{c) E§ !
‘uccessful match has been determined.

S kAt e KR W KR R R AN R R KR KR E R R AL R R KR UK R SR KA E RN K RN KRR A C RN UK AU ERAGRE AL REGR SRR d e A

 Education
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here to challenge your undi

1

AQA 2024 Symbol Puzzle (Python) Page 1of§

tions refer to the Preliminary Materia and the S
but do not require any additional programm

TOTAL MARKS: 75

This question refers to the main subroutine and the constructor of thef

{a}) Describe the purpose of the selection statement below, includin
parameters for the Puzzle constructor:
if len{(Filename) > {:
MyPuzzle = Puzzle(Filename + Y., txt™)

MyPuzzle = Puzzle (%, int (& * 3 * 4.&))

(b} Many languages, such as C# and Java, allow methods of the %ar
signatures to be defined in the same class.

State the name of this OOP technique.

This gquestion refers to the entire code. Throughout the code, severalf
hard-coded {see two examplas balow). :

Example 1:
MyPuzzle = Puzzle (&, int (&
Example 2:
if random.randrange

This question refers to the CheckforMatchWithPattern method of the

patiern string used to maich the G pattern in the puzzle is:
{a} Explain how a successful match is determined.
{b} Explain how an unsuccessful maich is determined.

{c} Explain how players are prevented from placing any more letfer (¢
once a successful match has been delermined. 5
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B o

These questions require you t

rial code changes that are deemed appmpriaté%

Note that any altern
' i-al'It is clear where in the Skeleton Program those chaﬁgfgi-,;;

AQA has highlighted in the pre-release maferial that there are errors in the imp

Skelefon Program, meaning that it does not work as described under all circur

gquestions and answers in this document do not correct the errors in the impler

therefore, any anomalous oufput as a result of these errors will also be present i
this resource.

The objective of this resource is to provide you with a selection of different q;f
questions. Questions which may have a similar theme may use different techni
options on how to solve problems. Some questions may contain a wider range of;
code than is realistic in an examn situation to stretch students — in particular Queaf
are more prescriptive than others in how the task should be complefed in order {
solutions presented in this resource only use techniquas which are included f

Students are recommended fo start with a clean copy of the pre-release code.
guestions in this resource. This will prevent modifications made for one question ;
different question. f

AQA 2024: Symbol Puzzle (Python) Page 1 of 21
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This guestion refers to the Fuxsis class.
introduce a new pattern oplion into the constructor of the Pussis class fo
What you need to do

Task 1.1

Add a new pattern option into the puzzle to allow the pattern shown in Fi
to be used in a standard puzzle.

{This new pattern option is not expected * he default puzzie fi

supplied by AQA.)

Task 1.2

Test that the changes you have made work:
s Run the Skeleton Program.
e Press enter o start a standard puzzie.

s Inpui the new pattern into an available space on the grid.

e Show the program displaying the new pattern in a standard puzzle anég;

10 points.

Evidence that you need to provide:

e Your PROGRAM SCURCE CODE showing the introduction of a n
the constructor of the Puszle class.

»  SCREEN CAPTURE(S) showing the required test.

AQA 2024 Symbol Puzzle (Python) Page 2 of 21
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if symbols are placed into the grid in the correct order, itis
possible to get patterns which use the same symbol to
overlap as shown in the example in Figure 1. In this example,

the symbols are enterad from the top row down, thereby g

matching the top T patlern and awarding the user 10 points.
When the final T symbol is entered at iocation 3,5 the lower
T pattern is matched, using some of the upper T pattern cells, 8

gaining another 10 points. The legality of this type of m

3
the pre-release material is not specified and i
contravenes the rule that when the use 4
created an allowed pattern, thegscitiig 3 \

symbol used in the of the other cells in that

3 = 3 secti

This guestion modifies this logical error in the puzzle so that

overlapping patterns created in this way cannot be reused for multiple pati};&

The program should still allow the user to place symbols into the grid in th
overlap effect, but should only award points for a single matched pattern.

What you need to do
Task 2.1

R R sedi R

Modify the © SthPattern method in the Pussls class to id

,//

\
ShackforMatohW

helix, which is not blocked, has aiready been used in a pattemn and, if so

Task 2.2

Test that the changes you have made work:
s Run the Skeleton Program.
e Press entex to create a standard puzzle. (This may need repeatin

in the gr/d to enter the overlapping Tpatterns shown in F;gure i)

N

s inputa T at Grid locations &, 4 &, 5

1\.
}:

@ Your PROGRAM SOURCE CODE for the amended method
chiVithPattern in the Pussis class.

AQA 2024 Symbol Puzzle (Python) Page 3 of 21
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Programming T

Extension 1

: e is a representation of a
1d. This limits the range of letters which
can be repf.,,,. ed with the space available for symbols. '
introduce new functionality to allow the application to use a
4 x 4 section of the grid to represent a patlern sequence.
Use this sequence io draw the helix pattern:

Rfooonadi

Extension 2

The application currently is a single-piayer puzzie. Introduce new functio
plaved by two players. A two-player puzzie should only be playable in a
Players should take it in turns o place symbols info the grid. Although bo
patterns and symbols (from a singie SymbolsLeft total), player 1 places
player 2 places lower-case symbols. Players gain poin
pattern (for player 1) or a complete, valid lower
upper- and lower-case symbols is not '
The winner is the player witl

m (for player 2). COPYRIGHT

he ends when the Syﬂ” PROTECTED

Exten

£3

Currently the user must decide where they would like to place a symbol fo lg

new functionality for the computer to ‘suggest 2 move’. This costs the use L Q
offer the user the option to view a move suggestion’; the computer shou ‘ Edwcgtlgﬁ
where a completed pattern (any of the symbols) can be placed into the g h
user {option here for making the suggested option a different colour). Af
suggestion, the console is cleared, the user score is reduced by 5 and th
state, allowing the user to then place symbols into the grid.

AQA 2024 Symbot Puzzle (Python) Page 1of 3




Preview of Questions Ends Here

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

This is a imited 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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ZigZag Education supporting

A Level AQA Computer Science Pap

Summer 2024

Electronic Answer Document (EAD)

instructions

s Enter your name in the box at the top of this page
= Answer all questions by entering your answers into this document
s 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 guestion are shown in brackets

e You will need:
0 access to a computer

r access to a printer

£1  access to appropriate software

o electronic copies of the required

o1 EAD (Electronic Answer Da
Total ¢
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Exam-style Questions

Answer all questions. Remember to save this document
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Exam-style Programming Tas

Answer all questions. Remember to save this document.

9

10

11

1z

13

COPYRIGHT
PROTECTED

14

15

£3

‘ 7ig
16 /og

X Education

17

13

Electronic Answer Document Page 30f 3




