| AQA | 7517

%9 Computer Science
Qg

Education

PAPER 1 EXAM RESOURCE PACK 2022

for A Level AQA Computer Science

PYTHON® EDITION

own work... :
Writeto a brief.. |
Register at
publishmenow.couk

Photocopiable/digital resourcas may only be copied by the purchasing institution on a single site and for their own use



Product Support from ZigZag Education
Terms and Conditions of Use

Teacher's Introduction

Contents

Printouts of CD resources (for reference)

* Note there are alse electronic copies of the UML Diagrams {'Complete’ & ‘Activity’ versions) on the CD ~
which can be printed in A3, making them much more usable (especially when used as activities)

Code Breakdown (10 pages)

UML Class Diagram — Complete (1 page)*

Theory Questions: Write-on version (9 pages)
Theory Questions: Non-write-on version (4 pages)
Coding Tasks (15 pages)

Additional Tasks (Extension) (1 page)

Theory Questions: Mark Scheme (5 pages)
Programming Tasks: Mark Scheme (32 pages}

Electronic Answer Document (4 pages)

ooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo

ooooooooooooooooooooooooooooooooooooo

----------------------------------------------------------------------------------------

oooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo



This resource pack is designed to help you support your studerits taking the A Level Computer Science Paper T exam,
it is based on the Breakthrough! preliminary material (Python®) — for examination summer 2022,

On the CD, you will find the following:

Breakthrough  thisfolder contains all of the content (PDF/DOCK) accessible via a 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: Copy the entire Breakthroucgh folder onto a network location that is accessible for students,
and provide them with a shortcut to the indexhtmi 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:

The resource pack consists of the following:

M Code Breakdown

This document gives 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.

MNote: although this section is intended to give extra support fo teachers and students, it should in no way be seen
as a substitute to o student exploring the code for themselves.

@ Class Diagrams

Three UML Class Diagrams help students explore the skeleton prograny, there is a completed version, a
partially-complete version {gap-fill}, as well as & mostly blank template. The completed version is password-
protected and accessible via the Solutions web page.

(3 Video

Quick videa going over the Breakthrough! card game mechanics — intended as a visual aid to accompany the
notes in the official AQA preliminary material.

@ Written Questions

Theory guestions testing students’ understanding of the skeleton program. These guestions 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 avallable. Suggested answers are providad via the Solutions web page as a password-
protected PDF,

B Coding Tasks

Fifteen modification exercises put students’ programming skills to the test. Example solutions with
suggested mark schemes are provided via the Solutions web page as a password-protected PDF. Note that
these are example sclutions and yvou must use your discretion to award marks accordingly where there are
valid alternative solutions.

An Electronic Answer Document (EAD} is provided should you wish students to use it for @) and/or @ above.



ChrisCutler
Rectangle


Skeleton Code Breakdow

Return va: v%

Initialises several private atiributes inc

Parameters

Return values

Adds five &

Return values | Boolean

Iterates through the Segu & §
together the string Saguan s‘:m‘\‘ :
the separator between each car

As a new element from Seguenes is
SaquenceAsSiring, the siring is com
conditions using the ChackifConditioy
lock to check whether a challenge has
incrementally because chanenges can
challenge has been met, Trus is returs
returned.

S

Farameters n/a

Return values | Boolean

are any cards |
message is dis
score; the game is over g

li“there are cards still left in the Dack,
Falss is returned, allowing the player

Parameters n/a

Return values | n/a

Used by the Seiu
the correct File
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Parameters

n/a

Raturn values
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Return valug
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Parameters

Return values

Used by the PlayGames{} method;

Parameters

n/a

Reaturn values
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Parameters

Return values
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Parameters n/a Uses a hard-coded
iocks available for th

Return values |n/a

file contains the chal

Each Challey
as a delimiter

Lock variable — Lacky
to the private attribute

If an error occurs, an
advise that the focks
correctly.

1 CardCollection | Moves a card at the

: CardCollection the Qaw\\‘ ollection £

Card

Parameters

s
7%,
P
4
%
v
Geve,
”y
[
5”/
Sein
-
%t
g,
s

CardNumber | Integer

Return values | Score : Integer

been chosen {i.
score is updafed ap

. Integer This method is used §
to the Sagusncs to

The system tests to
one card in the Card
system then checks
by the user is a diffe
played card. ifthe T
can be played and t
o the Seguencs an
appropriately for tha
then gets a new card
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Parameters n/a This contains the main game loop.

Return values | n/a Checks to confirm if the private list atiribute Loc
the Loadlocks{} method. If have been lo
screen and the prog

If the list d

socks, it initialises the folioy
to False :
invokes the SatupGamea{} method to set

3

' The main game loop runs while the private attri
There is then an inner loop which runs while Ga
attribute LockSolvad is also False.

The inner game loop displays the current user s
current lock and the contents of the Hand, and

Using the GetChoice(} method to display a cho
loop then uses seieotaon to either display the DI
card in the game.

If the user selects 1o use a card, the system use
to select a card. if then uses the GetDiscardQyr
if the user wants {o play or discard the chosen ¢
the system moves the selected card from the H
sction and gets a new card frorm the €
FromDeakd}. If th ar selects play, t
Seg to move the ¢

ias been played or discarded, the
sofvad{) method on the Currentlock
hallenges have been met. If they have, the Logi
and a new lock is generated.

If a lock has been solved, the inner loop returns .
which checks if the game is over by invoking th
method. If this refurns True the game ends.

Parameters n/a Increments the Scare by 10 and displays the u
Return values | n/a Uses an indefinite loop to iterate through the Dis
all of the cards back to the Deek.
o - , COPYRIGHT
Reshufﬁe% ihe Shu

the GetR PROTECTED

i
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Parameters L : Biring Used for processing lines 4
file which are for processing

LardColie

CardGol : CardCollection

Return values | n/a

processes it into a CardGal
FromFile contains text,

mstead of a normai

Parameters n/a Called from the PlayGame(}
message of the game on th
would like to load in an exie
game. if the player chooses
system attempts to load the
be loaded the game quits.

Return values | n/a

i\m‘\\‘\‘: ; H ;‘

: Siring Used for processing lines 2

Parameters Ling
ined : String file which contain the challe

Return values | n/a The parameteri in \§ comai
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i Challenge
388, [ QNGNS

Farameters n/a

Return values

Parameters

Returns a list of strings ¢

MY L

List (String)

challenge in ihe lock.

Return veg®

n/a

Parameters

Returns the value of th

Return values Meat ; Boolean

Parameters NewCondition

: List {Biring)

Sets the value of the pr

Raturn values n/a

Condition from the para;

Parameters NewValue

: Boolean

Sets the value of the pr

Reaturn values n/a

parameter NewValus,

Class: Lok

This class does

fic constructor and th

Initialises the &

Return values

empty list.

Parameters

‘L‘sst (Strmqj

initialises a new challen

Return values n/a

condition from the par

Appends the new chall
protecied attribute

Farameters E

usnes

& : String

Return values Boolean

t)i\.&&%:%ﬁ

Parameters { o List (‘Stri

Return values

Converts list of conditio
displaying on the scree

parameter ¢, concatenay
Congitio :ss‘\\sal\‘izi;‘sﬁs\:i} uss

__th deli 'ter_

Retums the Met stalus

Parameters Pos ! integer
Return values Boolean

os in the Challangss
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Farameters n'a

Raturn values

Parameters n/a

Used for displaying a challenge’s
through the Challenges protecte
together the output string LockD
version of 2!\ ;i challenges for t

Returns the status showing if a
through the Challenges protecte
there are any unmet ongs, othe

Parameters /a

Return values integer

Raturns the number of Challes a\
number of challenges in this lock )

Parameters Pos:

integer
vue ;. Boolean

Return values /a

Uses the SetMet(} mathod in the
attribute of a challenge at the po
list to Met or not Met using the ¥

s

Class: Carg

ier /| Data

Parameters

Return values

hitialises the CardNumber
static attribute {class variab;
increments the static attrib

NexiCardNumber which m

Parameters

Returns the value of the prg

Return values | CardNumber:

Farameters n/a

Returns the protected atirib;

Return values | CardNumbesr String

string.

Parameters

e protecied altni

Return values

Farameters

K
\‘» SN T TSN
Seguesn
N 3

Currentiock :

Tt

CardChoic

: CardCollection
: CardCollection
a& ; CardCollection

Lock

Choloe : Strmq

- Integer

Base class method for the
classes to overridea.

Return values infa
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Class: ToolQard (inherits from (¢

Fal

3§

Ay

&
O

Parameters

-
i

Return values |n/a

Invokes the
class for the

ooft

-
S

Initialises the foIIowing protected attributeS'

rént constructor.

tScore{} method fo assign the

-
e ToolTy

pe from

ents in args it will ini
; otherwise it will inifialis

oy

Parameters n/a

Return values

Overrides the &
concatenated smng of the ToolTyps,

seilesoription{) method fro

Parameters

Return values | n/a

Assigns the correct §

Soore from the protect

Class: O

d (inherits from Card)

Parameters

Return values

Description

iiglises the protected at

If there is one siement in
from parameter args{i}; oth

&

CardNumber by calling the:

Parameters

Return values

IS

Overrides the Getllasorip
class to return the protected

$§

-

et
4]

: CardCollection
zsm‘ : CardCoite,c;iion

Parameters

[

0

,,
e
werr

(]
A
5 L
%

Raturn values

Overrides the Process{
process the user choices |
user receives a difficulty ¢
liketodiscardakeyor5 ¢

On choosing the option to
select a key. This method

If the Chaice parameter ¢

a ‘key’ T m\:\* vd in the pl

If the Cholee parameter d
through deliberate user ¢ch
removed from the Deck a

51

CardCollaction.
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P T N o Y JE 7 J
Class: CardCoflection

Parameters N ; String Initialises the following protectec
m parameter N
an empty list &

Return values | n/a

Returns a string containing the
Xin the Cargs list by invoking
method in Gard.

Parameters X

Return veg®

Returns the O
the Cards lst

Parameters

Return values | Integer

Parameters n/a Returns the value of the protecie

Return values |}

Parameters

Raturn values

Parameters

Return values

Returns an appropriately
of elements in a GardCol
CardUoliection is greater th

S Taren
Size).

@,
AN
. @
=

7]

Parameters n/a Used in formatiing a CardG:

display output of 3 CardUolis
the collection Name and card
list attribute Cards. If there are
collection name and ‘emptly’ is

Return values | CardDisplay @ String

if there are cards in the coliectic«é
which is either appropriately size
the coilection or is fixed at 10 if &
collection is greater than 10. T
tithe terminal wind
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of the card at each element and
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Parameters

n/a

Raturn values

Integer

Returns the number of cards in t

S aweio
L-AVGS.

Parameters

Return values

moves it from Cards.

If CardNumber is not a valid in
uninitialised variable CardToe

Parameters

Return values

n/a

Uses definite iteration to perforn
from one random position to anc

AR
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Theory Questions

These questions refer to the Preliminar; erial and the St

{b} Currently the MoveQard method retums an integer which repres&j§§§

that was moved. Sometimes this return value is ignored.

Evaluate the choice {of the programmer) to ignore the return valu,
return 0 in some cases, and suggest an alternative implementat

2  The class CardCollection currently contains an interface that expose;
structure of a list. For the segquence and the discard pile, a more appt
would be either a queue or a stack. ‘

{a} Justify whether you would use a queue or a stack. When giving 5

functionality of the data structure to the behaviour of the game.

R R LR R R R R I B R R R I R LR
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{b} In order fo implement a stack or a queue for the sequence, justi‘r’yé
thereof) that you would make to the inheritance structure. :

R L L R L R R T T R e N L L R LR R

mENancssnEusEEsnrusmeNanesacErAEuIncNrnENaIERR enewanesanEsacwxne w0 e iy

mEwancssnewacernruan CernruanesanesanesacusneNrnenanEr AN NnE nan e SN

{c} Howgao 2w class to handle a CardCollaction
i psulation?

3 The Shuflle method of the CardCollaction class currently swaps 10,
cards in order to shuffie the deck. :

Another way of shuffling the deck is to use a method that
humans would normally use called a iffle shu s involves
splitting the deck into two approximate #nd then
flicking through each psle from i combining the
halves together into & nother way of thinking of
this would be ff" sning the two halves together and

‘ ‘ ber of cards between each card from
f 2 hey recombine.

For exafhpﬂe, a deck combined from a blue half and an
orange half might look something like this:

——————————————————————————————————— COPYRIGHT
PROTECTED

NN

i

20

Education

he perfect case a riffle shuffle would use one card from E
is not deaared and ir reality, betwesn 0 and 5 cards will normally inte
other half at any time. f
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a) Write a detailed algorithm for riffle shuffle in any format you choo :

pseudocode, flow chart).

b} Explain the space complexity of you

Examme th

GCheolifLockOhallengeMat method of the Braakthrou
ChaeckHConditonMet method of the Lock class.

Locks

Chailenge Met: P ¢, ¥ o, K cC

Not met: P a, ¥ a, P a

Seqguence: P ¢, F ¢, K¢, P a, F a, P a

{a@) Forthe above sequence and lock, complete the trace table below
ChackiflockThallengeMst method of the Brealthrough class.

COPYRIGHT
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{3} If the above lock had a third challenge as below, then how would
(please fill it in below)?

Not met: ¥ a, P a

\

5 Examine the ProcesslockSolved method in the Breakthrough clasy
methods called by that method. 5

{a) When a new lock is set, if that lock has been soived hefore, it will '
automatically replaced with a new lock the following turn (and treq
just solved the first new lock) but reward the player for solving the§

8 Examine the Shuffie method in CardCollection. This method will ma{
of cards in the deck. :

{a) Explain how the effectiveness and eff
cards in the deck reduces

£

Ais algorithm de&
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{b} Cther than introducing a riffle shuffle, justify how you could impm{«:;

efficiency of the aigorithm by describing any changes below.

R L L L L R L L T T T T T R R R LT -]

Cssssresssssesssssansannns srasrsssessmsssssurnenamErarenneny e GRG

’_l'i-cg méiantiated with either two or three argumenis.

{a) Ex.-a‘TH what happens in the case where a third argument is Supg:

where only two arguments are supplied.

{b) State the purpose of a constructor.

ErssrsEsEErssrsEsEEsEErEEaannn R N N R L LR

{a) Using evidence from these classes in the program, explain the dsﬁ

abstract and a concrete class.

R L L L L R L L T T T T T R R R LT -]

R L L L L R L L T T T T T R R R LT -]

B E M3 n e w3 n e aE e EaEuan e R EaEE A E N 0K N R E KA E R I ENI N EN N NI A EUanE N IR FNINERAEN RN nENT R ET AR NaE NN GRG
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{b} Using evidence from the Card method, explain the difference b
(static} and an attribute.

code for each of the following. Only write out ti"

{a) Choose and then write out one or more lines of the skeleton prog:
polyrmorphism and justify why this is an example of poiymorphisrr§

ACGA 2022 Breakthrough! (FPython) Page 6 of 9
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11 A suggestion has been made o introduce a new Advancsdiock tha
chalienge which is only revealed once the basic challenges have bee

Explain the steps that you would take in order to do this, i.e. the logica
change/addition and the reason for each siep. f

You are not required to implement this or to write any actual code.

12 Examine the Process method

Sequence: P a, F a
Hand: P b, K a, F b, X ¢, F &

The player plays the 'K &’ card to the sequence and then draws a di
require them o either discard a key or five cards from the deck. The ¢
discard the ‘K ¢’ from their hand, which is currently in position 4. '

Explain what will happen when the Frocess method is called under t?
including specific references to the lines of code executed and in whi
values of variabies, especially Choicadsintager. :

COPYRIGHT
PROTECTED

R

You will need to ensure that you look at the Fiay{
methods in Breakthrough to be certain of
the DifficultyCard is drawn.

. :
TodSsquence 3

4
f the Hand and

i

29
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13 The terms ‘HAND’, ‘SEQUENCE’, ‘DECK’ and ‘D
and in some cases more than once. Thi i
difficult to maintain and understang ;

{a) Describe one

{b} Explain why using hard-coded values makes the code more pron.\;
understand. E

COPYRIGHT
PROTECTED

ig

29
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14 Exception handling is used in several places in the skeleton code; tWC‘s:s
the use of file handling. :

{a) Describe why it is important to always use exception handling wh\\

18 This question refers to the FlayGame method of the Breakthrough ¢

Explain the use of the private attribute Gary '
is set and why it is used as the condition radive statements.

COPYRIGHT
END OF QUESTIONS PROTECTED

ig

29

Education
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Theory Questions

ateriat and the 8y
ditional programm

These questions refer to the Prellmlna.
but do not requir:

OTAL MARKS: 88

g private method MaveGard. Currently this method r@turré‘::
{a) State a more appropriate name for this local variable. A

(b} Currently the MoveCard method returns an integer which represe{z
that was moved. Sometimes this return value is ighored. :

Evaluate the choice {of the programmer) {0 ignore the return valug
return 0 in some cases, and suggest an alternative implementatic

i1

2 The class CardCollection currently contains an interface that expos
structure of a list. For the sequence and the discard pile, a more appt:
would be either a queue or a stack.

{a) Justify whether you would use a queue or

. When giving 3
functionality of the data structure to ‘

iour of the game.

{b) Inorderto |mplement 2

queué for the sequence, justify§
thereof) that y :

e to the inheritance structure.

1g a new class to handle a CardColisstion thal
e ;fencapsulatlon’? 5

3 The Shuffle method of the CardCollection class currently swaps 10,
cards in order to shuffle the deck. 5

Anocther way of shuffling the deck is to use a method that humans
would normally use called a riffle shuffie’. This involves splitting the
deck into two approximately even piles and then flicking through

gach pile from the bottom while combining the halves together into a
single deck. Another way of thinking of this would be to imagine COPYRIGHT
pushing the two halves together and having a random number of PROTECTED

cards between each card from each half as they mbine.

For example, a deck combined from 2 dan
orange half might look somethi:s

ig

tiffle shuffle would use one card from &

Note that in the |
- eality, between 0 and 5 cards will normally inters

29

Education

a) erte'a detailed algorithm for riffle shuffle in any format you choos
pseudocode, flow chart). :

b} Explain the space complexity of your algorithm.

ACGA 2022 Breakthrough! (FPython) Page 10of4




4 Examme the CheckifLockThallengeMet method of the Breakthroug
heckifCondittionMet method of the Lock class.
Lock:
Challenge Met: P c, ¥ ¢, K ¢

Not met: P a, F a, P a
Sequence: P ¢, F ¢, K¢, P a,

{a) For the above sequence and! &t a trace table like th
CheokifLookThall of the Braakthrough class. |

an

{} If the above lock had a third challenge as below, then how would
(Complete an updated trace table)

Not met: F a, P a

5 Examine the ProcesslockSolved method in the Sreakthrough cla
methods called by that method.
{a) When a new lock is set, if that lock has been soived hefore, it wi

automatically replaced with a new lock the following turn (and tr
just solved the first new lock) but reward the player for solving the

B

{b) Describe the logical change you would make to the code (no nee.
ppers. :

{b} Other than introducing a riffle shuffle, justify how you couid impr.
efficiency of the algorithm by describing any changes below.

ACGA 2022 Breakthrough! (FPython) Page 2 0f 4
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7 Toollards can be instantialed with either two or three arguments.

{a) Explain what happens in the case where a third argument is supp
where only two arguments are supplied.

{b} State the purpose of a constructor.

9 Find an example in the code for each of the following. Only write out ti*
line/s of code. f

{a) Inheritance
{b} Aggregation association

{c} A dynamic data siructure

10 This question refers to the concept of polymorphism and how it is useﬁ"g'

{a) Choose and then write out one or more lines of the skeieton prog:
polymorphism and justify why this is an exam® i of poiymorphisrﬁ

{iz) Define the term ‘polymorphism’

& to introduce a new Advancediock that
Only revealed once the basic challenges have bee

11 A suggestlon hag

Explair‘_ ' ‘*teps that you would take in order to do this, i.e. the logic
change/addition and the reason for each step.

You are not required to implement this or {o write any actual code.

xamine the Process mathod in the DifficuityCard class an 2 Fid
12 E the P thod in the T8 iy E ¢ the Fi
$

¥ \

GetlardFromDeck methods of the Braakthrough class.

Y

3

Using the scenario below:

| o COPYRIGHT
I:iot met: P a, F a, K a PR@?E@TEQ

Sequence: P a, F a
Hand: P b, K a, F b, K¢, P a

sice and then draws a diff 5
nve cards from the deck. The :
which is currently in positicn 4. 19

The player plays the ‘K &’ card to

: i.appen when the Frocess method is called under tE”
wcific references to the Ilne fc de executed and in whi
values of varlables especially GChoicsedsinteger. ;

29

Education

You will need to ensure that you look at the PlayCardToSeguence at
methads inB ma%\‘\ rough to be certain of the state of the Hand and

ACGA 2022 Breakthrough! (FPython) Page 30f 4




13 The terms "HAND', ‘SEQUENCE’, 'DECK and 'DISCARD’ all appea
and in some cases more than once. This is an example of hard-cod
difficult to maintain and understand and also make it more prone o

{a) Describe one method of avoiding hard-coding values that make

{b) Explain why using hard-coded values makes the, code more prong
understand. : :

14 Exception handling i

I'places in the skeleton code; twc{s:s
the use of file ha

(it doesn't have 1o be from the skeleton code) and explain why.

F

18 This question refers o the FlayGame method of the Breakthro

o
it
s
ey
o
S
i

s
3

Explain the use of the private atiribute Gamelver in this method, spe\
is set and why it is used as the condition for two iterative statements. .

ACGA 2022 Breakthrough! (FPython) Page 4 of 4
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Programming Tasks

the Skeleton Prograr those chang

This question refers to the PlayGame method of the Break

The number of cards lefl in the deck should be prinied out after the curreng;
cards in the player's hand each turn. :

Test the changes you have made:

Run the game and play two turns, showing the number of cards in the deC\

Evidence that you need to pre

s PROGRAM SC! showing changes made to the §‘§a;§*&“

URE(S) showing the required test

COPYRIGHT
PROTECTED

ig

29

Education
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me and GetCho

Reye

meni optlon should only appear if the Fasklised aftribute is False,

K

Introduce an option to the menu in the PlayGamai} method to accept 'F
This menu option should only appear if the Peakilsed atiribute is False,
the deck using the GeiCardlescripionAt() method. Set the Pasklsad &
pesk option has been chosen by he user. '

When the player is given a new lock, set the Pegklsed
the peek oplion again.

Test the changes you have made:

Breakthrough class to give the us

)
;:,,/1“
AR

Run the game and peek (peek is an option, it
make sure it doesn’t work even th
now an option again.

1 isn t displayad. Solve a

Evidence}hat vou need to provide:

o PROGRAM SCURCE CODE showing changes made to the B

s  PROGRAM SOURCE CODE showing changes made (o the GatQ
e PROGRAM SOURCE CODE for the new Peaklsed atlribute

s SCREEN CAPTURE(S) showing the required test.

AGA 2022 Breakthrough! {Python) Page 2 of 15
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Modify the Play{ar
which fells the user that t

Test the changes you have mads:

Run the game and show at least one turn played where the error does not
shows the new error message under the correct conditions of playing a du
show that (1) the error message is displayed and (2) the card is not played

Evidence that vou need 1o provide:
s+ PROGRAM SOURCE CODE showing changes made to the Flay(

» SCREEN CAPTURE(S) showing the required

AGA 2022 Breakthrough! {Python) Page 3 of 15
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h class called Mugdligantse
dlsplay an additional (M)ulligarn option

once the mGtgan has been used, set the fulliganiised attribute to True,

{Miubligan oplion is no longer displaved or usable.

Test the changes you have mads:

Run the game, solve one challenge, use mulligan, play one card to the seu

attempt to mulligan again despite no menu option}.

Evidence that you need to provide:
¢ PROGRAM SOURCE CODE showing cha

s PROGRAM SOURCE COD

AGA 2022 Breakthrough! {Python) Page 4 of 15
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This question refers {o the PlayGame and GeiChoice methods of the &

g

The player will have a new option in PlayGame to (Q)uit, and for this they.
irfinal score as they

score for each card remaining in the deck. Print out t

Note that the code should exit cleanly/nice:

statements, although break/co wed of course.

Test the cf ?iwﬂ s you have made:

Play one turn of a game, choose quit.

usmg any system.ax;

Evidence that yvou need to provide:

« PROGRAM SOURCE CODE showing changes made to the GetCh
e SCREEN CAPTURE(S) showing the required test

e  PROGRAM SCURCE CODE showing changes made 1o the PlayG '

\\*

AGA 2022 Breakthrough! {Python) Page 8 of 15
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£ A e

This question refers {o the GetQardFromiisck method of the Braakthrot
new method, DisplayStats, modifying two exastmg methods, AddCard
adding three new attributes, NumPicks, Numnfiles and NumBevys, in the

”w

introduce a stats / card count to the SardCs
out of the deck and calculates the %

introduce three new attri

2 Y . 3 ) Lo
gw"‘ hod in the CardColisction class called DisplayStats,
the perc‘antage chance of the next card being a key, pick or file base

the number of cards left in the deck.

Q
o

When the player receives a difficulty card, use the DisplayStats method t
N

GetlNumberQiCards method in the CardCollection dlass to display the
they choose ‘lose a key or discard 5 cards from the deck’.

—y

There is a X% chance that the next card will be a key, a Y% chance that 11
that it will be a pick. :

The percentages shouid be dispiayed to two decimal piaces.

Replace X, Y and Z with the appropriate values. Note s it they will not no

because there are also difficulty cards in the

Test the changes yo

difficulty card is drawn and show the printout of the
*¥and before asking which card).

Evidence that vou need to provide:
s  PROGRAM SOURCE CODE showing changes made o the GetOan

Py

¢ PROGRAM SOURCE CODE showing changes made to the GardGe
s+ SCREEN CAPTURE(S) showing the required test |

AGA 2022 Breakthrough! {Python)
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assign the cérd to hefore |t is added to the sequence, therefore allowing a

any lock challenge of that type.

When a lock has been solved, three new multi-tool cards {one of each tyg:x

available for the next lock and the deck is reshuffled (as normal).

Test the changes you have made:

Play the game and show the use of at least one muiti-tool card, the print st

sequence both before and after the muiti-tool is played.

Evidence that you need to provide:
¢ PROGRAM SOURCE COD

hanges made to the Crea e:‘i&:\‘

+ PFPROGRAM SOl

owing changes made to the Frac
® : CE CODE showing changes made to the Fiay

PROGRAM SOURCE CODE for the new SetCardTootkit method (H’
CardCollection classes)

s SCREEN CAPTURE(S) showing the required test.

AGA 2022 Breakthrough! {Python) Page 7 of 15
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This question refers {o the Getlock

method of the Lock class and
Breakthrough class. :

Challenges are to be marked as ‘partially met’ (rathe
solved. A challenge is partially met if the end ¢f.t"
an unsolved challenge.

Modify the call to Gs rom PlayGames to passin the sequen@é&

of the sequence maitches the first card of the challenge or the sacond las
the first card of the challenge and the last card of the sequence maiches
challenge.

In general, check N-1 cards where N is the number of cards in the challe

challenges of one card cannct be partially met. You only need to solve the |

three cards exactly.

Test the changes you have made:

sn’t match an
the first card

FRun the game and play one card to the sequence that
one towards one of the three card challenges
screen showing this entire turn. ;

Then play a second ¢ nce that matches the second card o

Evidence that vou need to provide:

«  PROGRAM SOURCE CODE showing changes made {o the Fla
¢ PROGRAM SOURCE CODE showing changes made to the Ge
s SCREEN CAPTURE(S) showing the required test

AGA 2022 Breakthrough! {Python) Page 8 of 15
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4 £

This guestion refers to the PlayGame method of the Breakthrough class;

Introduce a bonus for solving locks using fewer cards. Once the first car
sequence for a new lock, a counter starts and one ist 2d every time a
{discarding or playing to the sequence).

Once a lock is solved (all the c
the counter, after whick:
message i

: ihe player simply receives G if the co
onus points that were awarded (including G if t

Test the changes you have mads:

Run the game and play two locks, one solved in under 20 cards to show a
in over 20 cards to show a bonus score of 0. :

player receives an exira point:

Evidence that you need to provide:

&

s SCREEN CAPTURE(S) showing the required test

e PROGRAM SOURCE CODE showing changes made o the PlayG

AGA 2022 Breakthrough! {Python) Page 9 of 15
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This question refers (o the ProcesslockSolved, Setug

as the creation of a new method, AddGeniusCardTolack of the Breakily

of a new class called GentusUard.

Note that if a GenlusCard is drawn when filling up the hand it should be d

message should be pnnted to this effect.

¢.~
W

Create a method calied Addd
{0 the deck. This should be c:alied

Create a new class for the GeniusCard which inherits Card with CardTyg
the GetCardFromieck method of Breakthough to ensure that the card ig

drawn.

Test the changes you have made:

Run the game and play until a ‘Ge
challenge in the current |2

Evidence that you need to provide:
¢+  PROGRAM SOURCE CODE showing changes made o the Frogs

s PROGRAM SCURCE CODE showing changes made to the Setupd

e PROGRAM SQURCE CODE for the new GenlusQard class

o

¢ SCREEN CAPTURE(S) showing the required

AGA 2022 Breakthrough! {Python) Page 10 of 18

drawn, then choose yes g :

«  PROGRAM SOURCE CODE showing changes made {o the GetQas

s  PROGRAM SOURCE CODE for the new &dadGsniusQard method
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This question refers to the addition of a new attribute in the Breakihrough
aiCardF ok method of the Breakthrough class as well as the cre
fOI' the R \\S'\W:

gllection class.

Add a new attribute, Gredits, to the
currently has. At the start o :
sequence or dlscardp

When the player chooses v’ 10 buy a tool, they should be prompted with the
have 0 availability should not be listed).

a {1 a 'ailablc)
b {1 availabl Note: the actual number

[

>
s e I ]
J

3. o (1 AVciilcibi )

4. P a {1 available) Note: keys (ifems 7-9) s
5. P o {1 available) at least 3 credits left. Ali ¢
G P ¢ (1 available) numbers given above ev
7 K a {1 availablsa) e.g. ftem 10 should alwa
8. K b (1 available) the player changed their
9. K ¢ (1 available)

+
j ]
2
o
—
o}
©]
=

(buy nothing)

take one parameter, Kays &
False. It should retum an array

3, -1, 12, . Note: -1 is used fo indicate §

Test the changes you have made:

1. Run the game and play any card to the sequence, then choose v whe
a tool. Select any tool listed as available, play it to the sequence and
asked if you would like to buy a tool; show all the output produced incl
and the tool card being added to the player's hand each time. '

2. Continue playing the game and buying tools until you have spent a tota

AGA 2022 Breakthrough! {Python) Page 11 of 18
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5

This question refers (o Chse

cidfLockUhallengeMeat method of the Braak

Create an ‘Advanced’ mode where, for any challenge that requirgs three
once the challenge is solved move the cards used to e it from the se
exposing the previous card on the sequence, “& her: possibly be
challenge.

For example, if the se

and the current challenge is Pb, Kb, Fb. Suppose you play Kb and Fb to th

current challenge but instead of the sequence extending to:
Fa, Ko, Pb, Kb, Fb
it will be contracted {o:

7a, Kc

and the Pb, Kb and Fb cards from the challenge that was just solved will b

Test the changes you have made:

Rurn the game and restart until you get a Loc
of three cards. Play until you solve fh:
challenge. The screen capt i
card to solve toe tt

Evidence that you need to provide:

e  PROGRAM SOURCE CODE showing changes made o the Chegkl

s  SCREEN CAPTURE(S) showing the required test

AGA 2022 Breakthrough! {Python) Page 12 of 15

ast one chailenge ¢
challenge and then play
ow the Lock, Sequencs and H<
nge and the Lock and Sequence after y 5

N
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oo,

This question refers (o FlayGame and GetCholce methods and to the or
method in the Braakthrough class. i also requires the creation of new €

V § Sl cien AR et R e 5 Iy SN AS
GetChallengesMetdsString methods in the Lack class.

WhICh will save the ga

Print out a Svﬁlii'able message stating whether the game was saved succas Z

Test the changes you have mades:
1. Take a copy of the gamet.txt file and rename it backup.txt.

2. Run the game until you get a lock with at least two challenges. SOLE;;
save the game as 'game’t.bet’ (it shouldn’t prompt you). Load the g
of it has been correctly restored.

3. Restore the original game1.txt from backup.txt.

Evidence that you need to

ODE showing changes made to the Plays

s  PROGRAM SOURCE CODE for the new GetChaliengesAsBiring

+ PROGRAM SOURCE CODE for the new Getl

AGA 2022 Breakthrough! {Python) Page 13 of 15
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This question refers to FlayGame and PlayCardTolSeguencs methods
attribute, wai‘@@c\:%, in the Breakthrough class. It also requires the crea
IsPartial, in the Lock class, which takes Ssqusnas as a parametar. :

does anythlg except play another correct card towards challenge 1, then?
0; otherwise they will get the score for the card played as normal, plus the
bonus pool will be increased 1o 10 and so on. f

Test the changes you have made:

Run the game and keep discarding until you have all three cards require
solve it one card after ancther; continue playing and play a card to a cha
sequence that is not part of the challengs.

Evidence that you need to provide:
+ PROGRAM SOURCE CCF;

g changes made to the Flayt

&

DE showing changes made to the ¥
 SOURCE CODE for the new SgnusPFooi attribute

® PROGI?AM SOURCE CODE for the new isFartial method

o

s  SCREEN CAPTURE(S) showing the required test

AGA 2022 Breakthrough! {Python) Page 14 of 15
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This question refers (o the ProcesslockS
methods, and to the creation of new private Ge

and a new private attribute &
public IsSoluble method in the Logk class that t

1 B3
g

VY ovonle 7 ] o
Lockin the Bre

EXTRA FILE NEEDED: ga

exhaust thé

in a row (without a suitable lock being found) then display a message 'Fina

generate a lock with two challenges that can be soived.

Once those challenges are solved, there should be a message from Che

instead of saying the player lost, prints out You have solved the final lock

When approaching this task you should ignore the effect of Difficuity car '
check that the Dack and Hand combined contain the requisite number of

lock.

The attribute Finall.ock should be set to 0 at the start and then set io 1 in

I

the final lock is set. When Cheagki a‘.ﬁl‘&\: ar should set Fin
that the final turn is played). If Fis

doesn’'t lose until all the cards from

Ioad game

2. Play the game until the message 'Final Lock’ is displayed, then so E

final turn.

must be solvable based on the cards left in the deck%
5k If the lock cannot be solved, then choose a niew randorn:

RO

Evidence that you need o provide:

« PROGRAM SOURCE CODE showing changes made o the Proces sst

AGA 2022 Breakthrough! {Python) Page 15 of 18
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5. Add levels so that different locks have different challenges which W

10.

11

12

AGA 2022 Breakthrough! {Python) Page 1 of 1

. Validation of card to play (with exception handiing) for choosing W?%

. Validation on entry of choice (or any entry),
13.
14.

Possible Additional Coding T

Create an extra toolkit (e.g. ‘d’) and ac nvolving this to the

Introduce a Swiss Army K
toolkit. :

Hich can be used as any singlk

to allow a player, at the start of a turn, to (L)
| o — including the score, sequence, hand and disc
the .ar‘t"of the previous turn. There should be one undg available

possible to use it on the first turn of a new lock. f

Add a High Scores file and ability 1o view this from a main menu.

depending on the current level. This could be linked fo {11 — com
number of toolkits used, 2.g. 2, 3or 4. :

Add a Mighty Hammer card that can smash (solve) the current Eoc:%
vour hand and play it later. 5

Introduce a user-defined locks option. This generates a rough ps
one player can choose a lock sequence and another has {o ry o
original game of Mastermind). A user-deflned lack: must follow the
at least two must be files, and at least a pick.

Introduce a second type of

Lock', whereby the play:
maths Iocks Thl&> will mvoive%

that "g‘i\iéé a total lock value of 20. The player needs to play a sequs
a total value of 20. For exampie, if the player plays two picks, each
then the lock will open. These new "‘Maths Locks' are solved only
are independent of the tool type and ool kit. Receive a bonus of
chalienge could never be solved (with the cards and deck as they

Add an Aufopiay mode which shows a computar simulation of the

Design a formula to compute a complexity value for a lock.

response to a difficulty card.

Be able to sacrifice a card (remn

Examine the game1. 1e) closely and draw a flow diag
player could ve from the 'saved state’ to ‘end of the gar
loC g in the game1.txt file rather than playing the gam;

COPYRIGHT
PROTECTED

ig

29

Education




PROTECTED
Education

COPYRIGHT

leliis Joj enanb 1y
‘aiid pIEDSID S0} NOBIS 1Y

T

SpIBD %mma Mmsm Z@mamm NG HOBIS Sj0YM BU 18 ¥ead Oy vmmc NOA SSLLINSLUOS ‘eid DUEDSID 38U}

104 {1} sieudoudde ag pinoam 1BU SUNIONAS O4iT e siyosis e pure ol ainponis o4 e s
{y Y¥IN) wiod yoee Jopsiew | SHIBW | UOIUM DUS BLIBS B} WO USYE] DUE DUS 83U} O} peppe oq 01 Spied smoje Ajuc sousnbes ayy | (g} 7
‘21008 3L . . .
10aye pinoys peAe|d/peppe pieo e J eleIpul Li] @on0.id peq st 1 BuLioubl SE anjeA Windl 8y} qOsyd sAemie Hjdew |
O} UOSMILS0IET U0 9INALIR MBU & yew {jasnnsish ojeledss g aeealo pue L] buu Y} 9AOWal syJew g
Buiney pue 8oUs: 219 Aq Ul 81008 Buissed 1y pepoau S| 81098 8t} atul} Auc ayy s yoium " [1] - zanbas ey 0) pahed
‘JOU Jo 8Icas s oe|d 8y} 0} 0160| oy eacw pur 1] pioa 9dAy uin 1} 9Yew :sylew ¢
O} JOYISUM SMOUY M SIBES R Yy Ul
poyieut Buloos e si 2J9UM SIOMSUR
‘mou Jed se 81IN9 By} WOol}
24008 BA1X® 8U} YIm £ ~op pue Jejewe.ed anjeA UINjel 8y} & 1] B nmu% SU} SUINIBI PUE 19) B Se @400
2 se zauog bulss UM SIomSue iy Jjahed Jualino SEY UOIUM ** T}] BAODEHIAABIEBAGY PO|IED POU. > MU © 81E8I0
SyBll b 0} 9q pP|NOM BA e auQ “[1Li wuzom& pooh 30U st anjeA uinjes e B | :sydew ¢ | ()

sooedg 1M
"91028
ejlwIS 1y

(swayog ye) suons®ip Aiosyy




COPYRIGHT
PROTECTED

O] 8y} SS0U0E aceds BUISSIW B 0} L~ 40 -
‘peuiquios {g) pue (8) sued ss0u08 §1 S £ o &
1241 810U} aoeds Buissiw 2 Jo; AjUO L~ 1140 ;
ULLNIOO YDBS JOL NI | SyJBU © {q)
aoeds Buissiw e 10} A|Uo |- 1146
(anjea 1se| pue 184
091400 BY} JOJ Yeus i
LSy ensusnbeg
A 1SB| By} Jo) Yleud §
A1) B} Jo) YJew §
ul e Joy ylew §
{saoeds 1]) UWN|OD U BU] JOL MJBud | SHIBW G (e} ¥
‘Aldadosd paule|dxe ale A9
au1 ot o8ei0)s oY) se awes ¢
@oeds M suonn|os paulquico/pabBisiu mau & pue Jiids ¥oap ay) Bulio)
"s4ewW | Jo) eapl 8y} Jo u B |, DBISIXd 1By} 9)4Nys wop U3 4O Jeys @0y Alixa|duios asrds B Ay ||IM SWL {5}
s1 yoap ay) [nun Bunesday .. ...,Q By} UBY] JBLIES $%08D JidS ay) JO WOoj0q ay) Ui

Buprel [l (G01 1L V'S Poles o sequinu wopues e Buisn [1] yoep paulciiiE)

0} WidY) ppe pue Jjey Jayjo ay) wol spied jo equwnu e Buisooyn " [1] (suonnjos Bununoo

YA NOaP JBINoD 1Y) MO PaUIGLUCDS SUI O UiSY] DPE PUEB JBY SUQ WO SpILD 1o Jaquuny

wiod yose Joy siiet | Syieul g e Buisooun L] (Bunp swes syj op o) sisuiod Buisn 10) saajey om) oju yoep oy Bunindg | (e) [




G
9O
4

O

%)

=
B
Ll

COPYRIGHT
PROTECTED

11] isieweied sy jo aniea oyl Ag 108
S ABLNKLAES BU DUB PBJIED JOU S1 I0IONASUCO ualed sy 'peyddns Bueg juswinbie pay
g 10 9580 8yl U] "' [1] peieo st ¥ UayMm JOONSUOD Jusied oy AQ a0 33@&3\?@ sjgBLRA
ONEIS/ESRID U WO Jainpiies SigeiBAR ou oy Busn 188 st asguinnmaesy suy " l]
{¢ ¢ od yoes Jop e | SIBU € Meanosdsal yy pUR 2dA o0 8Y) 195 0} pasn aie Asy pseiddns aue ﬁcm&n@m omy usypa | (el
"SY09D [|EWS JO} JOGUINU JOmMs|
YOTW B PUE Y00 e[ 40} 0000 @AID pjnom
eu suopsabbe geuoseal sayo Aue iy ‘[1L] o6.e| s ys8p @ty § mou SE GO0 0} JO Y 1 309p 8y} Ji enjeA
e JBMOL B 0) 3¢ sdems e Buijjes pue LsWLIBIELS LUORDS}es & Buisn op &g p|nom siy|
Uors 4o} 1dedu00 | uolssaldxe Aue . .
[1] 11ecs) yoep ay) usym
juiod JOLBW | piemy SYJBW Z | PlOYsaly) Jomoj 9S 9( P|NOD IO 8ZIS HOSP L0 BINSE3UI & 3¢ p|Nod sd oJeqwnuay] i {a}
J0} SUOIBUIqWICD
Buisesaiosp 0] o|dwexs:zaoualajel Aue ¥y
L JS) OU) J0) Alest Un SeUO BXE 1] w_ﬁ.h& momxo U i whwmw. g spJed | Jo uondeoxa
BU] SONEW LOIYM ‘PasuU NOK sdems alouu ou Jo mocmr_w 84t osie w\m syl [|] sdems oooo ele w.;.m&
51 000G 16U B3PI 8U} JO Coudxe Aue iy SUONBUIQLUTS OM] AU &m. alel w?m_o Z Yyum ‘g|du 104" [1]
: : 21 SOBMS [BUGIHPPE SYI SOXEW YOHIUM ‘SpJed ay) Jo 1ebuelle
wiod yoeas J SHIRUI © {e}
2 Buiscoys uaym ) Bunosyo p
U} Gl Daalg oot DUIAOY
Buipnioui UoN|OS 8|geuoseal
Yew | pleme "UBSOLD SI Y00| WOPURS MBU B USyM
osimisUlo ‘pauleidxe AlBa|D ale s|ielsp oy S8 uiebe pooalas og 10ULRD I 1BY] 08 S$X400] 10 181 ) WG I SA0LUSY ‘DRAJOS S! 300} B 20UQ
Buo) se UOHNIOS JSUNS JOL BIQBIIRAR SHIBW 2 syieul 2 asunza i (g




oo
* O
(5 =
= 3
P s
&0
O &=
() o
‘[1] SoAIBswWey) SB 8ARYSQ Y SPIBD SB DSIBa)] 8Q UBD 304 ALNTIT 1BY) UBBW [IM
yotum o [L] sseo pagyy wusaed syl ul o [L] pOUISWU $%950,4 O] SODIUSAD SiU} 9Snessq -

"uofeue|axs oU UM AjUo apoo 1y

ew | yses|
InoJd yiew | ooy
[dwexs Aue =y

12 suiel uoneuedxe o
eouBIBYUl O] paje|al apo

&P0O B} JO} e ue julod yoes

:[1] apoD
¢# uopnjos

‘1] sseo 108iqo spIyo o
/e SOA|0SaJ JUSWIDIE]S Bu} Uaym Ing EwE&oEon ,6
_ pug ST BT

jitAs spoyjaw

'fi] spieos

B AEI ST

J0L N4BW | JJOMSUR 3] uo Aue 104 SHIBW ¥ )i o1
WBW L | 8y o3 Buipiodoe aw JoAL B pue JuLiys jjim abesn AJowaw a9yl YoIym Jo) a4n) )]
. Apuepusadopul uonouny ueod A
NIB | JoU Bl suedsall| JIay) INQ SSE2usYIoUR SLIEILIOD SSE[D SUO 8JBYM S| 8)eI00SSEe U (o)
MBeWw | "juaJed syl JO spoylew ”..w_.\smg pue sawguie ayy suieb pIyo e aiaym s| 8 mhb {2} &
n ‘L1] sieuio ey 108yE JoU i sus Ul pabueyo I pue 109[qo yoes
Ul 3NjEA JUISLID B SBY INg alues au 4o Lels Asw sinqune uy L] suo w saBusuo 1t uaym
wod yose Jog el syieul 2 He waty u pebusyo st pue 10algo Aleas 10} snieA SWES U SBU SigeuRA RIS Jo ssep Y | () ¢




‘uonepiea o ajduwexs Aue iy

G
9O
4

O

%)

=
B
Ll

COPYRIGHT
PROTECTED

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA B

11} uiebe indu o) Jesn sy yse pue

Wod Uoes 104 el | SHIBW 7 | J0LB 8Y) Uoiro o juem nok siep it g esneonsq {1l sebaiu ue o Bus penndul ue Buiusauony | {g)
[1] 2101SS820BUYS|URIBABUN/DRAOLIBI
(z "XVIN) Uiod yoes Jof jiew | SHIBW 7 {1] pax00| 8q pinoo sajij esneoss " {1} suoidsoxe siauab sAemje ued Bulpuey 9ji4 | (&)1 w1
'syulod aysoddo ¥y ) ] .
[1] pueisiapun 0] Joises anjea 2 BupjRul Jaiiuspl +2 aAeY sjueisuod " [1]
(z julod yoes Joj yleuws § DB E sanjeA aC: w7 1o " “[1] senjea Bucim syt syepdn L] sanjea siw 0y a|qissod s1y | {qQ)
‘{1] eogd s Jeyj ul pabueyo
j0d yoes Joj yew i SHIBUW T 50 P|No9 puE i 460.d Jo do) 8y} 1B 82U0 PBIBDSP 84 PINCM YoIYM ueysuodo e buisn i {&8}{ g1
pJedsip a8y} 0)
3oap sy) wol) papd ale spied g pue 1] #mi.4 S UOHIPUOD BY) 0S ( U SI pJeod jey)
pue {| SI YoIYM) .25 38w 3210473 XBPUl 1B PUBY 84l Ul pied ay) jsulebe
SRV | oAb 0] ulefie | AG pIUBUISIOSD S1I QO < NS SI 4
sepue [L] L AQ K WIaJoop S| safigpun sy amous ‘s =< © se T[] sahs;
D&I0IS PUR A|INJSsao0on ) payoayo ofiuss iebsu ug 0 BullS B Wol) poud/
L] © s1 ey | S| @i TaE s DOIRD S 55850 UBYM [l g u
§1 3 9SNBOdQ pJedSIp o] SB 0 3, 850040 01 £ Si01Us Joke|d ay) pahe|d:
mz._. 1] sosi ., 3197y OICeq pousnbend | pieninis Aq pojes s &
NO8R 84) 0) puey 8y} woll t cwmn Apeake aay v g uomsod ul pieo ayl [
(8 "XVIN) ulod yos#s Lo* vtmE L SHIBUW § muwam”ww %73 ‘'Pa||ed S| % 393 UBUM 1By} Buiuesw g uomisod ul si pJeo i
IXBU 8U) PaAIDEyRa 141 o) cw%ﬁ Ti] pogoonirnsioey SE YyONS SINgUNE
O} 88 URD )1 1Byl ueaw usy) [Im sIy) “ELl 211 5 JO pESISUL %524 Sulnjal pue abus|leyd _mcc
U] SHO0IUN I PAAJOS aur sabualeys JSBY oyl uaym 18 0s L] poulsuwl pasionan e
Wod Uoes 104 el | SMIBLL G oyl eprano pue ~[1] woom wol siseyul jeyl Il Sse wooripentzAly MU B 81D LL




Programming Tasks (Mark Sci

AT
Louing

« Printing ou rds left in the deck correctly each turn {1 mark}
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» Changing GetChoice to show Peek (even if it doesn’t check GetPeekiised) 1
« Changing PlayGame to accept ‘P’ and printing out the three cards in the deck (r >

output) {1 mark]
« Adding the PeekUsed attribute with get/set methods

Exampie Solution

Changes to GetChoice

TLOY
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s Checking for correct condition to print out the error {1 mark

# Printing out a sensible error message with the card or tool type that is ity error

Exampie Solution

Changes to PlayCardToSequence

e Showing the error message and the hand and sequence afterwards confirming
discarded {1 mark] ¥

& &

AGA 2022 Breakthrough (Python) Page 4 of 32

COPYRIGHT
PROTECTED

9

29

‘EdUCQﬂOﬂé




t message only when a mull

-

correc

inting out the

Fri

(.2

i3

@

[0
e G
G O
@ =
L7 e
e
o B
ISP
@ 2
oo
8 =
& £
>
T
R
o
[
2

Adding the MulliganUsed attribute to Breakthrough and

®
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Implementing the mulligan to add all the cards from the plave:is hand, the discar
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tnnnsts

Shufﬂing up and dealing again (and discardi
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ity cards drawn)
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Exampie Solution

Changes to GetChoir,

def

Changes to Breakthrough

to PlayGame

3

Change

P
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Cleanly exiting the main game loop in PlayGame without using system.2x

and successfully ending the program {*
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e Printing out a final score of 33 (if a Pick was played), 34 (if a File was played) or

AGA 2022 Breakthrough (Python)
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the three atiributes numPicks, numKeys and numFiles to the CardColly

ing

Add

e

g
Crrss

[en]
o]

-

Ensuring that at least one attribute is updated correctly when a card is added

Ensuring that all three attributes are updated correctly w!

Creating a DisplayStats method that will print
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{
{

@

is removed &

card

®
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iy means d
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Note_ t

{even if not to two decimal places).

of cards in the deck.

action class

il

Exampile Solution
Changes to
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Changes to GetlardFromDeck
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s Adding one multi-iool of each kind (o the deck at creation time [ mark}
+  Adding one multi-tool of each kind to the deck whenever a lock is solved {

4 eves
RS
3 ¥

HERY

« Adding the two SetCardToolkit methods that successfully.allow a card’s too
@ ‘er wouid like whe
® rom PlayCardToSe

P
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s Changing PlayGame to pass in the argument for the sequence to Ge‘tLockDets%
GetlockDetails to accept the new parameter {f mark]

« (Changing GetLockDetails to match a single card on th
message to partially met, also to not crash whe

e Changing GetLockDetails to generate
the first card of a challenge {1

Exampie Solig

Changses to GetLockDetails

sequence., Getlardl

i
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e First card played to sequence doesn’t generate partially met {if it doesn’t match

e Lasttwo cards on the sequence matching first two of
a chalienge generates partially met {1 mark] -
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»  Modifying SetupGame to have a 25% chance of adding a GeniusCard {{ man

» Madifying ProcessLockSolved to have a 25% chance of adding a GeniusCa

¢ Creating a GeniusCard class that inherits from Card, ha sonstructor with s
the CardType to Gen {1 mark]

» Asking the user to enter a challenge number

s Processing the GeniusCard correct!t:s

+ Processing the GeniusCard qaif

= Handiing the discardi
and print 5 ’!‘){\

93
R g
Example Solt®

Creagtion of AddGeniusCardTolDeck

ciass Go
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FEEH

U Havmq an iteration statement o correctly f;aiculate the number of tools of each

® Rpturnmg alist from PrintToolsAvailable that contains the index of a card ¢

T g e
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Example Solution

Adding the Credits attribute
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New PrintToolsAvailable method in CardCollection
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Trying
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tly prompt you to (S)ave the game and Play
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anging GetCho
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if ‘S’ was chosen

C

(.2

po”

Returning a string of the correct format for the save file fro

®

m GetChallengesMe

(.2

Returning a string of the correct format for the s

g file {1

nd discard pile to the save gam
p that creates the string for a CardCollecticn in th

Saving the current score to the save qa
aving the current lock to th

5

Saving the hand, seq
Example Solution
Changes to GetCholce

L]
@
@
L3

Changes to PlayGame

Page 24 of 32

AGA 2022 Breakthrough (Python)



&

EERT
Wh e
Y

<

ring

SSt

ChallengesAs

Code for Get
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» Adding & to BonusPool afler adding 5 to the score when completing a challen

= Adding 5 to BonusPool when playing a card to the sequence that is a partial soj;

B

¢ Resetting BonusPool to 0 under all circumstances wherz: ard is not played i‘c

3§
LA
LAY

= Writing the code for IsPartial rue if the card just played &

didin’t add to an existing chal
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e Playing three cards to solve a challenge then solve it one card after another
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s  Adding Finallock as a private atiribute and initialising i {o 0 {1 markd
e Adding the selection conditions for FinalLock == 1 and F1na1Lock =

N

they don’t have the correct contents) {1 mark}
+ (Changing the condition of the selection stateme
« (Changing ProcessLockSolved to have

\\ e n 3
}OITIARYRY

e type excluded) {
® Wraimg Gen.‘teChallenge such that it generates a possible challenge from

8 @

not have two tocls of the same type consecutively) {1 s\;ss‘:f*s

&

e Returning True and False correctly from Is50luble {1 mark]

Example Solution

Addition of Finallock attribute

det
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Name

ZigZag Education supporting
A Level AQA Computer

Summer 2022

Electronic Answer Document (EAD)

Instructions

&

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

L]

Answer all questions by entering your answers into this document

®

Remember to save this document regularl

®

Save and print this document dnal pages

&

Answer allq

The m.

®

1able for each question are shown in brackets

You will need:

oo access to a computer

0 access to a printer

0 access to appropriate software

o electronic copies of the required skeleton code
o EAD (Electronic Answer Document)

-]

Total marks:

n¢ce Pap

FER

Electronic Answer Document Page 1 of 4
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Programming Theory Questi

Answer all questions. Remember to save this document

urn

Electronic Answer Document Page 2of 4
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Programming Tasks

Answer all questions. Remember to save this document :
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