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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 (Java) — for examination summer 2022,

On the CD, you will find the following:

Breakthrough  thisfolder contains all of the content (PDF/DOCX) 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 1o 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 skilis 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 you 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.




Skeleton Code Breakdow

Note: In the skeleton code released by AQ

all parameters ar

203 fetfravssse S
C?iaSS' Sreakthrough

Description

Initialises several private attributes incy

Return values | n/a

Parameters

Return values

Parameters n/a

Return values | Boolean

As a new element from ssguanes is
segquencedsSiring, the string is com
conditions using the Lhm&is\;@ﬁdﬁm
lack to check whether a challenge hasi
incrementally because challenges can
challenge has been met, rus is returmn

Parameters n/a Checks to 52 are any cards |
te message is dis

final score; the garne is over

Return values | Boolean

If there are cards still left in the degk,
false is returned, allowing the player

Parameters n/a Used by the s

the correct Fi

Return values | n/a

5 Picks from toolkils a, band c are a
Files and 3 Keys from toolkils a, b a
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Parameters n/a

Return values | value : Integer

Uéed to get the next card from th
add it to the hand.

Parameters o3

Return valug

o

If the deck CardCollsat

system will then check if
DifficuityCard. If a Diffic
they would !ake oiose a’
mrds from the deck. The

parameters.

The system then performS a chec
repopulating the hand with card
if ancther Biffteuity card is foun
Difficulty card (or cards if there
dack) is move automatically
-ollection rather than inlo

diout of cards, the

Used by the playGamsi} metho
Ilke to use a card from their hang
CardCollection on the screen.

Parameters n/a

Return vala

Parameters n/a Used by the playGame{) metho
like {0 play the selscted card fro

Return values | choles | String

dise m the seieeted card from t
Farameters n/a Retumns a randomly selectad loc
- focks. %
Return values | lock = COPYRIGHT

PROTECTED

Parameters

ports the

Return values | Boolean e
the hand, sequang

9
true is returned if the file is loade
€Iror OCcurs, an error message i

returned.

29
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Parameters n/a Uses a hard-coded

iocks availabie for th
file contains the chal
rom the file is s
wailenges, using a

Return values |n/a

Each Challenge is t
as a delimiter m‘to th
The conditions are
variable — {ookFroy

private attribute {ocl

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

Parameters

Moves a card at the
the CardCollaction
CardQollagton tol
if the from
toColle “ﬁm‘\ [
been chosen {i.
score is updafed ap

foCollection ; CardCollection

Return values | score : infeger

: Integer This method is used §
to the ssgquencs to b

The system tests to
one card in the Card
system then checks
by the user is a diffe
played card. if the (o

can be played and t
{0 the ssquence an
appropriately for tha
then gets a new card

COPYRIGHT
PROTECTED

The ystem then us
checkifLockChalle
the ew ard added

i
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approprlate messag
the player score by 5§
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Parameters n/a This contains the main game loop.

6’2

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

If the list d

T

s, it initialises the follow

same{) method to set &

The main game loop runs while the private aitri
There is then an inner loop which runs while garn
attribute fockSalvead is also falss.

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

‘\

Using the getChoice{} method fo display a choi
loop then uses selection to either display the i
card in the game.

If the user selects 1o use a card, the system use
to select a card. It then uses the geiliscardeP
if the user wants to play or discard the chosen ¢
the systermn moves the selected card from the hs
CardCollection and gets a new card from the ¢

Once a gz played or discarded, the
{} method on the currentlock &
ﬂges have been met. If they have, the foc
and a new lock is generated.

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

Parameters n/a Increments the scors by 10 and displays the us

Return values |n/a Uses an indefinite loop to iterate through the dis
all of the cards back o the deck. :

Reshufﬁes the dack using the shuffial)
i {} method with the

COPYRIGHT
PROTECTED

i
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Parameters

: Biring
: CardCollection

Return values

Used for processing lines 4
file which are for processing

processes it intc a CardColle
Fite contains text, it
na, usmg the comma §

....7’

,”4

mstead of a normai

Farametlers

na

Return values

n/a

Caﬂad from ths Ma \‘iﬂmeﬁ)
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.

nd then shuffies it
thod. It then moves 5 car
start the player off. The syst

X

addDifffcultyCards Tolleg
DifficultyCards into the de

ensure they are in random |
assigns a new lock &t rando

g $3 SEF vy b
currentiock usmg goTRang

Parameters

wal ; String
} . String

Return values

Used for processing lines 2
file which contain the challe

The parameter inet contai
and the parameter linad co
Each line is split into a string
detimiter.

ﬁ**;ns%éswxg
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Class: Challe

Farameters

n/a

Return values

Parameters

Returns a list of strings ¢

challenge in the iock.

Parameters

Returns the value of th

Return values

Parameters

- List (Btring)

Sets the value of the pr

Return values

condition from the parai

Parameters

newValue : Boolean

Seis the value of the pr

Return values

parameter new\alus

This class does

fic constructor and th

Descriptio

on ; List (String)

Initialises a new chatlen

Return values

condition from the par

Appends the new chall
protected attribut

Parameters

Retums true and seis thy

Return values

SetMet{} if the sequan
challenge, otherwise it

Farameters

Converts list of conditio

Return values

ng or the scree
mister €, concatena
SonditiondsStringli u

the delimiter.

Paramete 1‘?

. Integer

Returns the mat status

Return vai®

Boolean

pos in the challenges
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Farameters

Raturn values

Parameters

n/a

Used for displaying a challenge’s
through the challengas protecte
together the output string iockDs
version of a!! i

Returns the status showing if a lo
through the shallenges protected;
there are any unmet ones, otherw:

Parameilers

/a

Return values

integer

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

Parameters

pos : integer
value : Boolean

Return values

Uses the SetMet(} mathod in the
attribute of a challenge at the po
list to mst or not metusing the «

s

Class: Carg

ier /| Data

Parameters

Return values

thitialises the ¢
static attribute (ciass varia
increments the static attrib

nexiCardNumber which m

Parameters

Returns the value of the prg

Return values

Paramefers

Returns the protected atirib;

Return values

string.

Parameters

e protecied altni

Return values

Farameters

d : CardCollection

MO ; CardCoIIection

« CardCollection

Base class method for the
classes to overridea.

Return values

AQA 2022 Breakthrough! {Java)

Page 7 of 10

COPYRIGHT
PROTECTED

i

29

Education




Fal

Class: TooiCard (inherits from Card)

Farameters

cardNo : Integer

Return values |n/a

Invokes the satlgx
base class for the

Farameters {: String Initialises the following protacied a
i String i
@ ofType from parameter ¥
Return values | n/a e kit from parameter :

e

initialise cardNumbse

iy

invokes the setSg
base class for the

Parameters

Return values

Parameters n/a igns the correct sco

Return values

&

PO Y o S P 1 o5 wed
Class: DifficultyCard (inherits from Card)

Parameters n/a initialises the protected atiribute ©

Heturn values | n/a Initialises cardNumber by calling

COPYRIGHT
PROTECTED

Farameters CAr

. Integer

Return values

i
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seiption{i m

Overrides the gatlissg
return the protected atirnbute card

Return values | String
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Parameters dack : CardCollection Overrides the proce

fi%s}m? ¢ ; CardColiection process the user choices |
hand : CardCollection user receives a difficulty ¢
3&\3‘.w§\ s@ : CardCollection | i

FEES
PNT TR &3 b =
gurrentlock : Lock

osing the option to
Select a key. This method
parameter is valid. Althou
errors in this check, AGQA
code is writtern as if was

Return values |

If the cholca parameter co
converted to an index by s
a ‘key’ Toollard in the pla
from the hand and placed
if the cholce parameter do

through deliberate user choy
removed from the deck ang

Initialises the following protected:

. ama from parameter n
o gards to an empty list

Parameters X Integer Returns a string containing the ¢
index x in the cards list by | inva <
retllesoriptiond) method in €

Return values | String

Parameters X Integer Retumns the cardNumd :
Return values | Inleger the cards fist COPYRIGHT

PROTECTED

Parameters

Feturn values

l.
Appends the value of parameier 9
cards. Qg

Education

Parameters
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Parameters

Raturn values

Used in formatting a CardQoll

Returns an appropriate!y sized |
elements in . olfection o

Parameters

Used in formatting a CardColls
display output of a GardColiact
the collection nams and card d
list attribute cards. If thers are
collection name and ‘empty’ is

if there are cards in the collecti
which is either appropriately siz
the collection oris fixed at 10 if
collection is greater than 10. Th
fits correctly in the terminal win

it then uses indefinite iteration
using the getDescription{) me
the card at each element and ¢
the | (pipe) symboil to create a

second line of
‘line of cards’ a

It then creates

Parameters

Return valy

Returns the number of cards in &

o
065 )

Parameters

Return values

Returns the card from cards listi
remaves it from cards. ’

a

if $“§\§\i§ ms: is nota vai:d inda

Parameters

Return values

Uses definite iteration o perfor
from one random position to ang

5
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Theory Questions

These questions refer to the Preliminar; erial and the St

{b} Currently the moveQard method returns an integer which represjé§§

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.

B N P L R R L L R R N R R E LR R R INy 3
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{b} In order fo implement a stack or a queue for the sequence, justi‘r’y%
thereof) that you would make to the inheritance structure. :

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

esrssrssssssasssraanns esssissssssEsEssssEsmsEurnenanEr AN AnE nan e SN

ew class to handle a CardColisction that
apsulation? f

&

3 The shuffle method of the CardColiaction class currently swaps 10,4
cards in order to shuffle the deck.

Another way of shuffling the deck is to use a method that

humans would normally use called a *iffle shi/ffl s involves
splitting the deck into two approximat and then
flicking through each pile fro “wiile combining the

halves together into a nother way of thinking of
this would be te usning the two halves together and

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

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

AN

ig

29

Education |

is not déSired, and in reality, between 0 and 5 cards will normaily inte:ﬁ
other half at any time. s
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a) Write a detailed algorithm for riffle shuffle in any format you choos:
pseudocode, flow chart). -

R

b} Explain the space complexity of you

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 beiov\%i COPYRIGHT
chag \5?3 ckChatlengeMet method of the Breakthrough class. | PROTECTED

i

29
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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 processlockSoived method in the Breakthrough class
methods called by that methud. 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§

6 Examine the shuffis method in GardGollagtion. This method will ma\
of cards in the deck. s

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

£

Ais algorithm de&

AGA 2022 Breakthrough! (Java) Page 4 of 9
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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§

AGA 2022 Breakthrough! (Java) 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.

yGard class and the p
through class.

getGardFrom

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 process mathod is called under th
including specific references to the lines of code executed and in whi
values of variabies, especially cholvedsintager. :

COPYRIGHT
PROTECTED

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

i

29

‘EducoﬂOné
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(b} Explain why using hard-coded valuas makes the code more pron.\;

understand.

AGA 2022 Breakthrough! (Java) Page 8of 9
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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\\

e

18 This question refers to the playGame method of the Braakthroug

Explain the use of the private attribute gameQ
is set and why it is used as the condition fg: rative statements.

END OF QUESTIONS

AGA 2022 Breakthrough! (Java) Page 90f 9

COPYRIGHT
PROTECTED

ig

29

Education




Theory Questions

ateriat and the 8y
ditional programm

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

OTAL MARKS: 88

g private method moveCard. Currently this method return:
{a) State a more appropriate name for this local variable. A

{b} Currently the moveQGard method refurns an integer which repres{;;s
that was moved. Sometimes this return value is ighored. 5

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 shusfle method of the CardColiection class currently swaps 10,0
cards in order to shuffle the deck.

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.

AGA 2022 Breakthrough! (Java) Page 1 0f4




4  BExamine the checkifLockChallengeMet method of the
checkfConditionMet 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 trace table like the
s0d of the Braakihre sugh class. &

{a) Forthe above sequence and

5 L il mvele By
CHSCKITLOORLNA

vere

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

Not met: F a, P a

5 Examine the processiockSolved method in the Breakthrough clasy
methods called by that method. :
{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 tre
just solved the first new lock) but reward the player for solving the

{b) Describe the logical change you would make to the code (no nee;
although you can) to ensure that this no lo appens. f

{b} Other than introducing a riffle shuffle, justify how you could improé;:‘
efficiency of the algorithm by describing any changes below.

AGA 2022 Breakthrough! (Java) Page 2 of 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.

{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 logica
change/addition and the reason for each step. :

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

12 Examine the g;%mt: ass method in the DifflcultyCard class and the pla
getCardFromBDeck methods of the Breakthrougt :

Using the scenario below:

| o COPYRIGHT
Itiot 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

nd

, i.appen when the procsss method is called under th
gt cific references to the Ilnes of code executed and in whi
values of variables, especially choicsdsinteger, ;

29

Education

e

You will need to ensure thatl you look at the playlardYs .S
methads inB ma%\‘\ rough to be certain of the state of the §

AGA 2022 Breakthrough! (Java) Page 3 0f 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.

15 This question refers {o the playGame method of the Breakthrough ¢

Explain the use of the private atiribute gameQver in this method, spe

N

is set and why it is used as the condition for two iterative statements. .
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Programming Tasks

the Skeleton Prograr those chang

This question refers to the playGamae method of the Breakthrough class.

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

» PROGRAM SC!

5

showing changes made to the &miﬁ

URE(S) showing the required test
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e =

This question refers {o the playGame and getChoice methads of the Br
creation of a new attribute (With accessor methods), peekilsed in the Log

Introduce a (P)eek option. This can be used once per |
see the next three upcoming cards. There sh
the ‘deck peek’ is still available.

Create a new attribute in ass called peekilsed. Create accessy

ad attribute (get/set).

S :&{} method in the Srs
meni optlon should only appear if the peskiise {\* attrlbute is false,

Z
53]
e
ey
s
=

’t
fZ
2]
o4
o
Q
(I)
—
e}
@
<
2]
~—
oy
()]
fay
[41]

Introduce an option to the menu in the playGame{} method to accept P’ 2
This menu oplion should only appear if the peskllsed attribuie is false. D

the deck using the gatQ
peek option has been chosen by the user.

ardDescriptionAt) method. Set the peaklised

When the player is given a new lock, set the peekilsed atiribute approprt{;
the peek oplion again.

Test the changes you have made:

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 play

s  PROGRAM SOURCE CODE showing changes made (o the gst

P

e PROGRAM SOURCE CODE for the new peskilsed aftribute
s SCREEN CAPTURE(S) showing the required test.
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A

Modify the playCardTol
which fells the user that th

&P

Use the getCardl meﬁiod to highlight to the user which Carc§
and explaies: 3 ame as the type just played. f

Test the changes you have mads:

Run the game and show at least one turn played where the error does nc;ﬁ

shows the new error message under the correct conditions of plaving a
show that (1) the error message is displayed and (2) the card is not play

Evidence that vou need 1o provide:

< e

»« PROGRAM SOURCE CODE showing changes made to the playG:

Y

s 3SCREEN CAPTURE(S) showing the require

AGA 2022 Breakthrough! (Java) Page 3 of 15
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mulligant

o
t&ﬁd\,&\.ﬂ BN ‘
mulligan has'oeen used, set the mulliganised attribute to truse, which shy

option Is no longer displayed or usabie.

Test the changes you have mads:

Run the game, solve one challenge, use mulligan, play one card o the se%g
attempt to mulligan again despite no menu option}. :

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

e to the nls

*» PROGRAM SOURCE COD nges made to the

AGA 2022 Breakthrough! (Java) Page 4 of 15
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This guestion refers to the playGame and getChoelcs methods of the &

The player will have a new option in playGame to (Q)uit, and for this they.
score for each card remaining in the deck. Print out theirfinal score as they

Note that the code should exit cleanly/nica:: using any Systam s
break/continue are allowed of ¢

Test the cf 1‘{}*

Play one turn of a game, choose quit.

Evidence that yvou need to provide:

e  PROGRAM SCURCE CODE showing changes made (o the play( :5

«  PROGRAM SOURCE CODE showing changes made {o the getQ

e,

e SCREEN CAPTURE(S) showing the required test
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mi‘%@ ok methed of the Br

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

introduce three new attri

o9
3 5\5\""“’\

%

hod in the CardColisotion class called displayStats. T

being a key, pick or file based on

Q

the perc‘antage chance of the next car
the number of cards leff in the deck.

When the player receives a difficulty card, use the d
t#\‘ s

2 2w b § o3 o fianendy .
getNumberiMCards method in the CardCollection

they choose ‘lose a key or discard 5 cards from the deck’.

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

aifficulty card is drawn and show the printout of the wg
#and before asking which card).

Evidence that vou need to provide:
s PROGRAM SOURCE CODE showing changes made {0 the gst

e PROGRAM SOURCE CODE showing changes made to the

¢+ SCREEN CAPTURE(S) showing the required test
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methods of the Breakthrough class, as well as the creation of a new sat{

& o g £ S oy el I e e e TR ey
Gargd, Toollard and GardCollsction classes.
3

Introduce three new ‘multi-tool’ cards — a multi , a multi-key (E»\

g a save game file}, the d:

At the start of a standard game ( :
- rds can be dealt to the player's ha

of these new types of ca
cards are. ?f
:99'\7\“\ 2
On playing \gge#®iti-tool card, the player should be given the option to choo;
assign the card to before it is added to the sequence, therefore allowing a
any lock challenge of that type. :

When a lock has been solved, three new mulli-tool cards {one of each typk
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 multi-tool card, the print s,\
sequence both before and after the muiti-tool is played.

Evidence that you need to provide:
¢ PROGRAM SOURCE CODE

es made to the or

® showing changes made to the g
® RCE CODE showing changes made to the play&
®

PRoemA“ SOURCE CODE for the new setCardToolkit method (mg
CardCollection classes)

s SCREEN CAPTURE(S) showing the required test.
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Detalls method of the L

i
\'*‘ Lock

This guestion refers to the ¢
Braakthrough class.

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

N

Modify the caII to ge 'om playGame to pass in the sequency

Modify ge a&\::? ; so that if the challenge is not met then it checks tc
For challenges of three cards, only check the last two cards and it become
of the sequence matches 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. f

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 1o the playG

o PROGRAM SCURCE CODE showing changes made fo the getlo
s SCREEN CAPTURE(S) showing the required test
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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
{discarding or playing to the sequence).

2d every time a

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: .
o PROGRAM SCURCE CODE showing changes made fo the §§“\§e§;\@

s SCREEN CAPTURE(S) showing the required test
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This guestion refers {o the processiockSoly
as the creation of a3 new methud, addend

of a new class called Geni

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

message should be pnnted to this effect.

o

Create a method called addGeniusCardToleck which has a 25% chance

o the deck. This should be c:alied from processlockSolved and

Create a new class for the GenlusCard which inherits Card with ©

by

the getCardFromieck method of Breakthough to ensure that the d is

drawn.

Test the changes you have made:

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

drawn, then choose yes g :

«  PROGRAM SCURCE CODE showing changes made {o the procs

.

¢ SCREEN CAPTURE(S) showing the required
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This question refers o the addition of a new attribute in the Breakthrough
s\ek‘{famk“ 2¥ method of the B rugh class as well as the cre
ablsg, for the Taw :\\Ei‘

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)

-
o -

(buy nothing)

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
pick/file and 2 keys) and then show the printed. !

Evidance that you need t

howing changes made to the gatGard¥
CE CODE for the new eraits attribute
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i i cheokifl ockThallengeM Hraak
This question refers (o checkiflockUhallengeMet method of the Braal

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, “&
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:

s  SCREEN CAPTURE(S) showing the required test

AGA 2022 Breakthrough! (Java) 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

e PROGRAM SOURCE CODE showing changes made to the chegokiLe \,:

her: possibly be
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getCholce methods and o the cre
method in the Breakthrough class. It also requires the creation of new g

This question refers (o playGame and getCh

&F

getChallengesMetAsSiring methods in the Lack class.

iciiwill save the gar«\
t start the game). :

The playGame menu should have a (S)ave
it 1o be reloaded (from the main ment

In order to understand th ne save game file, you will have o in

kthrough class.

Test the changes you have made:

1. Take a copy of the gamei.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’.txt’ (if shouldn’t prompt you). Load the g
of it has been correctly restorad. 5

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

Evidence that you need to provids:
e PROGRAM SOURC;

ing changes made te the pi:

CODE showing changes made to the gatC

s  PROGRAM SOURCE CODE for the new getTChallengesisString P
» PROGRAM SCURCE CODE for the new \\ﬁdmwngs&‘?@s&
s SCREEN CAPTURE(S) showing the required test
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This question refers to playGamae and playCardVoSsgquence methods
attribute, bonusPool in the &M\m gh class. it also requires the creg
isPartial, in the Logok class, takes seguencs as a parameter.

S
=)
Q
>

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

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 CODE showi

¢ PROGRAM SOURCE

AGA 2022 Breakthrough! (Java) Page 14 of 15
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This question refers (o the processlockSolved, getQardFromlleck and
methods, and to the creation of new pﬂvate anarateSolublelock and g
and a new private attribute finaiL.ock in the &%am akthrough a
public isSoiubis method in the Logk class that ta ‘

EXTRA FILE NEEDED: game2.txt

Every lock presented m!
exhaust theg o

in a row (W ,!'l '.a
generate a |uLk'\)V|th two challenges that can be solved.

ie based on the cards left in the deck%
nnot be solved, then choose a new randon:
itable lock being found) then display a message ‘Fina

e

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

of saving the player lost, prints out "You have solved the final lock. Your fi

When approaching this task you should ignore the effect of Difficuity car
check that the deck and hand combined contain the requisite number of
tock.

The attribute finallock should be set to 0 at the start and then sefto 1in
final lock is set. When checkifPlayerHasiost runs, it should set finalle
the final turn is played) If finafllack is 1 and there are no cards left in the

lose until all the cards from their hand are gone.

Test the changes you have m

2. Play the game until the message ‘Final Lock’ is displayed, then Soizé'e:

final turn.

ad the file game2.txt instead of game1.txt

Evidence that you need fo provide:

« PROGRAM SOURCE CODE showing changes made to the process k

»  PROGRAM S0URCE CODE showing changes made to the check
&

®

®

®

® ‘CODE for the new finaii.ock attribute

® o EPTURE(S) showing the required test
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Possible Additional Programmin

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

. Introduce a Swiss Army K.

sich can be used as any sing ;x
toolkit.

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

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

5. Add levels so that different locks have different challenges which W
depending on the current level. This could be linked fo {11 — com
number of toolkits used, 2.g. 2, 3or 4. :

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

7. 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 p)ay;‘

maths Iocks Thl&> will mvoive%

that gives a total Iock value of 20 The player needs to play a sequ%
a total value of 20. For exampie, if the player plays two picks, sach
then the lock will open. These new "‘Maths Locks' are solved only
are independent of the tool type and tool kit

9. Receive a bonus of 50 if you quit and the current challenge could r\
and deck as they are currenily). :

10. Add an Aufoplay mode which shows a computer simulation of the e

COPYRIGHT
PROTECTED

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

12. Validation of card to play (with exception handlir]‘
response to a difficulty card.

for choosing wi*%

d from the game) in order to ¢ 59
: ile (or game) closely and draw a flow dia
Iciinake to move from the 'saved state’ to ‘end of the g

29

the data in the game/.txt file rather than playing the gam ‘ Educgﬁon
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Programming Task=:

{oding

1 3
(09

s Printing out (G

nber of cards left in the deck correctly each turn {1 smark}

Example Solution

T4 deck.getNumberOfCards{) + ©

AQA 2022: Breakthrough (Java) Page 1 of 34

® Printing out the number of cards lef correctly between SEQUENCE and HAND
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® Ghangmg getChoice to show Peek (even |f it doesn’t check tPeeklUsed) it

E e =
3“3:}

® Addmg the peekUsed attribute with g

Example Solution

Changes fo ge ’3}1

ww

rate Strll,j getCh01ce() {
Console.writeline{};

AR

if {curren

LoCk. uefPeekCzeo(}) {

Console.writ ( : RO B HEHE RS <
} alse {

Console.write( A { o i |
}
String cheice = Consale.r dne{}.tcUpperCase{}:

Changes to playGame

Console.writeline{discard.getCardDispl

ArrayList<>{};

AQA 2022: Breakthrough (Java) Page 2 of 34
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= Peek is an option, works correctly and then disappears {1 mark} ¥

AQA 2022: Breakthrough (Java)

Page 3 0f 34

iSappears and doesn’t woi

COPYRIGHT
PROTECTED

9

29

Education




Example Solution

Changes o playCardToSequen

wwled
TIATR

‘onAt {cardChoice =
) riptionAt {sequence.getNumberOfCards {}
"JwﬂéveCardihand, sequence, hand.getCardNumberAt {c:
getCardFromDeck {cardChoice} ;

Conzole.writeline{™

i} .charAt{’}

AQA 2022: Breakthrough (Java)

& error message and the hand and sequence afierwards confirming thﬁéa

Page 4 of 34
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'

Coding:
e Printing out the correct message only when a mulligan is available {1 mark}
# Adding the mulliganUsed attribute to Breakthrough 2 |S|ng itto Faise
# Impiementing the mulligan to add all cards from tl
« Shuffling up and dealing again (and disca

1%

culty cards drawn} {1 m

Example Solution
Changes o getlh

-hand, the da&.card pile:

1{ -
S (7

Conooie,wri‘ S A
;t By e

{mu]llqanUsed) {
Console.write{" {i

e = Console.readline{}.tolUpperCasel};

Changes to Breakthrough

lockSolved;

mulliganUsed =

Changes to playGame

Display({}};

Console.writelLine{disca
e

for

loopCount
(iat

equence getNu
count={; count<lo

novelard{seguence,de

o dack
mberOfCards
opCount:cc
ck,sequence.getlar

()

SRRt {Z

ards {} ¢

da from b B
= hand. qQTAlTOQIOfya cds {};

nt+d}
escrlptlonAt( )““‘

mulliganUsed = trus;

it houﬂt“m; count<looplount;countd+} {%
moveCard{hand, deck,;hand.getCardNumberi

AQA 2022: Breakthrough (Java) Page 5 of 34
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« Showing an attempt to use the mulligan again faili

g
. og
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'

Coding:
¢ Printing out quit as a menu option and including it in the selection statement in p

¢ (leanly exiting the main game Ioop in playGame witho
successfully ending the program {1 mark]

b

1%

Example Solution
Changes to getChoice

System.exit or g

private Str
Conso

String choice = Console.readline{}.toclUpperCasef}
choice;

Changes io playGame

» vold playGame {} {
ufrjnq menuChoice;

{locks.size{} > &} {
gameOver = falss;
currentlLock = naw
setupGame{} ;

whvd 1
whide

3%

@
Console. writeLine()"
Consolo.wvl\oT qo(
Console.wr
Console

Console.writ e] ne{nend qeta%rQquolav(ﬁ

menuChoice = getChoice{};
switeh {menuChoice} |

.

Console.writeline{discard,

cardChoice C
String discardOrFPiay = ge
i1¥ {discardOrPlay.equals{
moveCardi{hand,
hand.getCardNumberA
getCardFrombeck {caz
} alse 1Y {discardOrPlay.e
playCardfcSequencedc

{1lockSolved && !IgameOver && !hasQuit}%

AQA 2022: Breakthrough (Java) Page 7 of 34
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e += deck.getNumberOfCards
Console.writeLine {": o
VLB {

gameOver = checkIfPlayerHasLost{}:

COPYRIGHT
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rrectly’ means dividing the number of t

sction {
List<LCard> cards = new ArrayList<>{}:
String name;

numPicks =
numfilaes =
numKeys = i:;

~e No

ardCollection{String n} |

n;

FetCardNumber {} ;

g getCardDescriptionAt{int x} {
cards.get {x} .getDescription{};

Card{Card c} {

CDhescription{}.chardt{i}} {

Sobt;

BN COPYRIGHT
numPicksdd; :
meak; PROTECTED

NN

numKeys-+;

2
T
hreak;

i

29

‘EducoﬂOné

tig woid shuffled{}y {

AQA 2022: Breakthrough (Java) Page 9 of 34




Card tempCard;
ot rNol, xNoZ:;
Random rNoGen =

£
LQX

Random{} ;

irt count = I; count <= tpocountdy f
rNol == rNoGen.nextInt {cards.size{}}: .
rNo2 = rNoGen.nextInt{cards.size
tempCard = cards.get{rNol}; :
cards.set{rNol, cards
cards.set {rNo2

cardNumber} {

= Falao e
=OXaLAEe .

pos = i
cardToGet = nul
» {pos < cards.317e(} £& YcardFfound} { :
C {cards.get{pos} .getlardNumber {} == cardNumber} i
card¥oGet = cards.get{pos};

ardFound = tous

cards.remove {pos

»,/
bt
-

Q

-a

..getDescription{}.charAt{i}} £

numPleS““

bx&&h

i displiays **”() {

- keyChanc ickChance, file

Keyunanpv = {1 l)num<eya/get\Jmoeruf ards{} *

fileChance CynumFiles/getNumberOfCards {} *

1Cw(%atpe tynumPicks/getNumberOfCards {} *

Conscole.writeLine( <oia a7 o4 String.format{Tu. g
1 : g.format{"x. 2%, fileCh

. 217, pickChance} +

#

i

etCardDisplay({}}:

AQA 2022: Breakthrough (Java) Page 10 of 34
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ek R g »
esting:

« Showing the percentage of at least one tool {even if incorrect) fo two decimal plac‘f'
which card the player would like to select or whether to discard from the deck.

Note that the percentages are unlikely to match the ones beloyi It sark W
p g y i §
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Coding:
« Adding one multi-tool of each kind to the deck at creation time | i mark}
¢ Adding one multi-tool of each kind to the deck whenev
e Adding the three setCardToolkit methods that <
e Changing playCardToSequence to
e Calling setCardToolkit for the

nd toolkit from playCardToSeque

newCard ToolCard {"E®, “m¥);
deck.addCard{newCaxrd} ;

newCard = x TooiCard {"®"™, "m7"};
deck.addCa newlCard} ;

newCard = naw ToolCard{ ", “w™};
de .dddCorh(rew ard}d;

while {discard.getNumberCfCards{} > L} {
moveCard{discard, deck, discard.getCardNumberAt{:}};

Card newCard;

newCard = naw ToolCard{"&™,
deck.addCard{newCard} ;
newCard = naw ToolCard(
deck. dddpard(newCa
newCard = ng 3
deck.addCar

1@ k shuffledf};

Changes to playCardToSequence

ardToSequence {int cardChoice} {

{hand.getCardDescriptionAt{cardChoice~1}.charAt{’}
String to nlY]L
Console.writel

Console.write{’
toolKit = Conscle. 2
hand,setCardToolklt(cardChoicew1,toolKit);

P
7

AQA 2022: Breakthrough (Java) Page 12 of 34
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Creation of setCardToolkit in Toollard

o woid setCardToolkit{String toolKit} {
kit toolKit;

2%

COPYRIGHT
PROTECTED

9

29

‘EdUCQﬂOﬂé
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Changing playGame to pass in the argument for the sequence to getLockbDetal

o accept the new parameter {1 mark}

Changing getLockDetails to match a single card on th nce (o the first
message to partially met, also to not crash when *

g lockDetails = System.lin ¥ i} i I
System.lineSeparator{} + “oroenoeneen T Quasten, LineSe
Taw ailengs ¢ @ challienges}) |

i¥ {c.getMet {}} {
lockDetails 4=

Cooods mov
List«<String» condition = c. getCondl
int sequencelength =

switeh {condition.size

Sloods ¢ Oy Ol

&k
qultlongget(l}.equals{sequenc

lockDetails =

}
alse I8 (sequenceLength P U &&
{s

onﬁt(

lockDetails = ¥:

BN eyt

lockBetails 4= convertConditionToString{c.getCondi
System. llRio\p&rxtdL(}

i {sequencelength »= & && cond
{sequence.getCardDescriptionht {c

AQA 2022: Breakthrough (Java) Page 14 of 34
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Changes o playGame

while {(tiockSolved && lgamelver) {
Console.writeLine{} ;
Console.writeLine{“¢

+ score};

s{sequence)};é

COPYRIGHT
PROTECTED

9

o Lastiwo cards.m ths atching first two of a
challenge g ’2};‘ ially met {1 smark} 2 Qg

‘EdUCQﬂOﬂé

AQA 2022: Breakthrough (Java) Page 15 of 34




® Addinq a variable for bonusCounter and initialising it to O f 'ach new fock i1
e Adding 1 to the variable each time a card is played
Awarding the correct bonus once the lock i is soive

bonusCounter =

~
ol

whils {!{lockSoived && ltgamelver) {
celine{};
teline{"

Console.wry

Console.wrl ¥ o4 score)
Locke I1s{y}y:
rdbisplavi{}}:
Console.writeline{hand.getCardDisplay{}};
menuChoice = getChoice{}

switah {menuChoice} {

Console.writ

entLock. g

Line{cu

Console.writeline {sequence.get

casae "DV
Console.writelLine{dis .getCardDigspl
braak;

case

= getCardChoice{} ;

ig (dlscardOrPlay equals {07} {

moveCard{hand, discaxrd, hand.get(C§

getCardFromDeck {cardChoice} ;
ge
} adsse iY¥ {discardOrPlayv.equals{"77"}}

i
vlayCardTcSequencs {cardChoice} ;

{currentiLock. ”PfLOLKDle@d()) §
lockSolved =

int bonus = Math.max {
score 4= bonus;
Console.wri

Counter} ;

AQA 2022: Breakthrough (Java) Page 16 of 34

discardOrPlay = getDiscardQrPlag
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Educat

orrect bonus {(which dossn’t hawv

"

Solving

&

a lock in under 20 cards and gelting the ¢

P

trrnsts

Solving a lock in over 20 cards and getting 0 bonus.

&

Page 17 of 34

AQA 2022: Breakthrough {Java)



constructor with sel
cardtype to Gen {1 mark}
e Agking the user to enter a ch

or discard when a genius card is drai
® Processmg the Genlu'; ‘

wy o solve the challenge chosen {f mark]
correctly to discard it *: g

i

:\5

\ &“bq\‘
print @ messa¥ 1Y mark]

Example Solution

Creation of addGeniusCardToleck

addGeniusCardToleck{} £
GeniusCard (} ) .

seniusCard extends Card {
& String cardType;

GeniusCard{} {
par {};
cardType =

2

BORt 0 cardNo} {
cardType = _
cardNumber = cardNo;

String getDescription{} {
v cardTlype;

Changes {o setupGame

addbifficultyCardsToDeck({}

{rNoGen.nextInt {4} == 1} {
azddGeniusCardToDeck{} ;

AQA 2022: Breakthrough (Java)

Page 18 of 34
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Changes o processlockSolved

» {dizcard.getNumberOfCards{} > =} {
moveCard{discard, deck, discard.getCardNumberAt {.}};

i¥ {rNouen nextInt{ o 1}
addGeniusCardToDeck {} :

Changes to getCardFrombeck

discard.addCard{currentCard} ;
currentCard.process {deck, discard, hand, seguence, Cur:

e 4 tad
RRS RS ~

} &ls& 1Y {deck.getCardDescriptionAt {i} .equals{

ard currentCard = deﬂk.femﬂveLJldide ck.ge

Console.writeLine{};

Console.writeLine {*:

Console.writel
Console. wrlte(
diazoard 1n.vY
Console.write ("]

o DY 4

no(nan&

get

String choice
Console.writelLine{}
i (ch01ce equa

{hand.getNumber0fCards {} < && deck.getNumberOfCards {}
3y i

depk getuariHAmuerht{ ))

bt
”
5]
E
R

eck.getCardbescriptionAt{") .equals{”
moveCard{deck, discard,
Console,

writeLine {75 i

} else 1Y {deck. getCardDescriptionAt(ﬂ) equals ¥ ~“)) {

tCardNumberAt{

"3

AQA 2022: Breakthrough (Java)

Page 19 of 34
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.
Coding

?,Z

® Adding the credits attribute and initialising it to 10 {"
e Asking whether the player would like to buy a tooI on
credits feft {1 ws
e Ensuring that keys are not listed if they h
Adding a ToolCard of the correc
¢ Removing the ToolCa

.

L]

n at the correct position {1 vk}

e  Daducting the g ioi"credits for buying a card {1 mark]

& Printing a lid '33119 er of each tool available and not prlntlng toeis Wher e the;
+ Printing optid S orrectly at the end of the menu, once and once only {{ mark} &
s Having an iteration statement to correctly calculate the number of toois of eac,h 13%:

®

Returning a list from printToolsavailable that contains the index of a card wil

Example Solution
Adding the credits attribute

lockSelved;

Changes o getCardFrombeck

i£ (EO(k qetNumberOfCards(} » oy £

i¥ {cred1ts>“') {
Console, wrlteLlne(),
Console.write{"
String choice =

= credits>»:;

= deck prlnt“eo sAvaL

= cardChosen = Integer parselntiﬁv ‘ .
{cardChosen f= [} && toollist.get{c Ch
moveCard {deck,hand,deck.getCardiiumbera

i€ {ca "<Qtosor > oy

X

credits —=7;
b oalss {
credits ~=I;

¥

¢ List«<Integer>» printToolsAvailable{}
“]st<Str1ng> tools = new ArraylLis
'-t Vc:}}a
Llst<1nteger> toolLlst =
Tlst<Integer> tool By

yList<»{List.of {~%,~1,

w ArrayList<>»{List.of{
: Cards{}=ici++} {

.get{i}).getDescription{}} {

toolsAvailable.set{i toolsAve lable. ceé
1¥ {toollList.get {u} -3
toolList.set(ﬁ,i);

2R

[y Q':‘» X7

AQA 2022: Breakthrough (Java) Page 21 of 34
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toolsAvail
if {tocllist.get{i} == «1i}) {
toolList.set{i,1}:

i3
W
i
%

== -0y 4

set{:,1i}:

toolsAvailable.set{:,toolsAvailable.c
if {toollist.get{z} == =i} {
toolList.set{:,1};

toclsAvailable.set {4
¥ (tocliist.get{i} == -1} {
toollist.set{4,1i};

LotoolshAvailable.g

mm 1)

{keysAvailable}
tools i toolshAvail

get {t} == -1} {

#o0lList.set{v,1};

{keysAvailable} {
toolsAvailable.set {7
if {toclList {7}

MLL(f

d,toolsAvail

==

Qa.MLdblLiSt;

ey
Rabs R

olsAvailable.get

(toclshAvailable.g

o

AQA 2022: Breakthrough (Java) Page 22 of 34
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Buying

&

(55

23

o
&

GHT
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{o buy a tool with 2 credits |

Trying

&

Page 23 of 34

Breakthrough (Java)

AQA 2022



L

o the discard pile ins

i€ {currentl 1tionMet{sequenceAsString}) {

eAsString.length{} »= i3I} {

movelard{sequance,discard,segquence.getCardNumberAt {saque

{int i=l; i<sequenceAsString.length{}/«;i++} {é

e 3olve a challenge with one card, then with thres cards {3

m

A
Voats

AQA 2022: Breakthrough (Java) Page 24 of 34
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Example Solution

Changes o getChoice

Choice({} {
Line{}

String gst

(on OLe . WT!

{menuChoice} {

Safn DY

gettardDisplay({}};

Console.writeLine{H‘

jJava.io.FileWriter;

java.io.ICEzception;

saveGame{} {

FileWriter myWriter = uns
myWriter.write{score .
klgetChallenges“chtinq(}
@ntLock.getChallengesMetAsStrir
and.getCardDescriptionAt {} + “ -
yi<hand.getNumberOfCards {} ;i++} {

myWriter.write{"," 4 hand.getCardDescription
hand.getCardNumberAt{i}} ;

¥

myWriter.,wr:?

AQA 2022: Breakthrough (Java) Page 25 of 34
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myWriter.write {sequence.getCardDescriptionAt{u} +

sequence.getCardNumberAt {1} )

ar {int i=i;i<seguence.getNumberOfCards {} ;i++)
myWriter.write{"." 4+ sequence.getCardbescript
sequence.getCardNumberAt(i)) ;

}
myWriter.write{"\n%"};
myWriter write{di a dDescrlptlowA {0y +

myWriter,write{“\n“};
myWriter.write{deck.getCardDescriptionAt{’} +

for {int i=i;iddeck.,getNumberQfCards {};i++} {
myWriter.write{"." + deck.getlardDescriptionk
deck.getCardNumberAt{i}};

¥

nyWriter. ‘lose{)"

Console.writelLine{’
} cateh {IﬁEYC@pt‘uf e) {

Console.writeline{ "I: is

AsString

S : challenges} {
@;&éjhallengeStr length{}>»"} {
W challengeStr += ¥;%;

}

challenge3tr += convertCeonditionTeString{c.getlondy

tic String getChail
String challengelStr = “¥%;

for {Challenge ¢ : challienges} { C@PYR&@HT
if {chaliengeStr. Lenc;yth{)“;~ yoq PR@?E&TEB

challengeStr += ";%;

{c.getMet{}} {
challengeStr +=

i
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pleting a challe
that is a partial

Changes to pla-ca"f"aToSequence

{checkIfiockChallengel
Console.writelLine{};
Console.wr

{currentiock.isPartial {sequence}} {
bonusPool +=

rd, hand.getCardNumberAt {cardChcic

part = fals
{Challenge c
List<String» condition = c,get
{condition.size ()
int seq.getNumberOfCazds {}

&& conditi

Condition({};

{seqglen >
&& condition.get {i}

.equals{seq.
. getCardDes

.equalsi{seq.getCardbDescripti
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Code for new bonusPool attribute
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¥4 N ey
TN

don’t have the correct contents) §{
e (hanging the condition of the select

o call generateSolublelock once 10 dttem{ ;

)1

® Changmg o} ° ({M
«  Writing geneMLeSolubleLock such that it always generates a solubis lock (ruleé
the same type excluded) {1 mark :

e Writing generateChallenge such that it generates a possible challenge from th@fﬁf

have two tools of the same type consecutively) {1 mw r"f*‘
« Returning True and False correctly from 1sSoluble {

Example Solution
Addition of finalLock attribute

v lockSolved:;

finalilock = I

Changes to checkIfPlayerHasLost

checkIfPlayerHasLos

.getNumberOfCards {} == U} {
Swriteline{"You haws run oot of cavds

olved to set finallock to 1 and skip the main body ¢

i€ ((oeck getNumberOfCards() o %

etNumberOiCards {} <§
rand.getNumberOfCards {} :
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Changes o processlockSolved

d processLockSolved{}) {
score 4= i
Console.writelLine{"}

aoe ohanos
e Chainge

finallock < -} {
while {discard.getNumber
moveCard{di

%

iscard.getCardNumbe:

£ empts < 14} {
currentLock = getRandomLock{}:
i¥ {currentlLock.isSoluble{deck, hand}} {

X -

attemnpts == 13} {

Console.writeline{"Final Look™};
whils {hand.getNMumberC is{} < ¥y |

currentLock = generateSclublelock{};
finaliock = i,
gameOver = Lxus;

are LockxﬁeﬁérateSolubleLock() {
List«String>» cardsLeft = naw ArrayList<>{}:
Lock newiock = new Lock{};

ii}l‘: ( e

== iCdeck ., getNunberOf
sheft.add{deck.getCardDescriptionAt {i}};

. vyi<hand.getNumberOfCards {) ;i++} {
cardsLeft.add{hand.getCardDescriptionAt {i}};

COPYRIGHT

newlLock.addChallenge {generateChallenge{cardsLef«}}; %
newLock.addChallenge {generateChallenge {cardsLeft}} ; : PR@?E&TEQ

i
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Code for generateChallenge

T]SL{QLLIMg) chaling = naw ArraybList<>»>{};
int cardToRemove;
. tmpRand;

o
by

kel

Ead

cardToRemove = rN :
challng.add{caz:s dToRemove}} ;
oRemove} ;

.nextInt {:}:;
i=0;i<tmpRand;ié+} |

while {cards.get {cardToReamove} . .charAt {:}
~i}.charAt{"}} {

cardToRemove = rNoGen.nextInt{cards.si

challng.add{cards.get {cardToRemove}} ;
cards.remove {cardTocRemove) ;

return challing;

List<String>» generateChallenge{List<String>» cards} {

n&Ycards.size{} =1i};

cardToRemove = rNoGen.nextInt {cards.size{} -

Code for 1sSoluble

; : 1sSoluble{Car
Llsthtrlng> car ArrayList<>{};

eft = naw ArraylList<>{};

aﬁidsLeft add(deck getCardDescrlptlonAt(l)),

s i=tri<hand. getNumberOfCards {) ;i++) {
cardsLeft.add{hand.getlardDescriptionAt {i}}

faxr {String s : challengesLeft} {
i¥ {cardsLeft.containsis}} {
cardsLeft.remove{s};

deck, CardColiecti

on |

AQA 2022: Breakthrough (Java) Page 33 of 34

COPYRIGHT
PROTECTED

i

29

‘EducoﬂOné




AQA 2022: Breakthrough (Java)

Page 34 of 34

COPYRIGHT
PROTECTED

9

29

Education




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
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Programming Theory Questi

Answer all questions. Remember to save this document
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Programming Tasks

Answer all questions. Remember to save this document :
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