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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 (C#) — 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:

J6-TheoryQuestions-MS.pdf

~CodingTasks~MS.paf

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

Initialises several private atiributes inc

Return va: v%

Parameters n/a edloopinadd 5

Return values

#engi N/a
% 4

Return values Boolean

As a new element from Sequence i
SequenceAsString, the string is com
conditions using the ““t\\ﬁm\am@s’sdnﬁw
lock to check whether a challenge has
incrementally because challenges can
challenge has been met, True is returt

returned, COPYRIGHT
PROTECTED

Farameters n/a are any cards |

message is dis

Return values | Boolean

e are cards still Ieft in the Dagl
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Parameters

Raturn values

Value ! Integer

Used by the PlayGame ]

their Hand they would like o use.

notg t

Parameters

Return valug

Uéed to get the next card from th
add it to the Hand,

If the Deck \\‘as\\;
system will then

£

™ o8
a LHTICu *v\\&m

pdrameter&;

The system then performs a che
repopulating the Mand with card
if another Difficulty card is foun

Diffleulty card (or cards if there is
the Dack) is moved automatically

CardCollection rather than into

Parameters

Return valy

Ilke to use a card from their Han
CardCollaction on the screen.

Parameters

n/a

Return values

S

Cholge :

String

Usad by the PlayGams{) metho

!:ke to piay the selected card from.

o the Seiected card from ¢

Parameters

Return values

Returns a randomly selected loc

H

Farameters

Return values

Boolean

@mk{.

True is returned if the file is leadeé

€ITOr OCCUrs, an error message |
returned.
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Uses a hard-code

Parameters b
jocks avai!abie forhe

Return values |n/a

NH
il aé§§§§%§“”{}“ usi

Each Chatllenge is thed
asa dellmrter into the ¢

If an error occurs, ar;
advise that the locks

Parameters Hion ; CardColiection | Moves a card at the
toCollsction : CardCollection CardCollection fro
CardCollection to€

cardNumber : integer

Return values | Score : Integer

is returned.

This method is used to,
the Seguence 1o test at

Parameters

The system tests to s
one card int the Cargdl
then checks o see if ¢
user is a different Too
played card. If the To

to the Segquence and
appropriately for that
gets a new card from

COPYRIGHT
PROTECTED

if the Sequence does
it, the system moves {
£ snes and the Se

hegkifLockGhalien
new card added {o the 3
to be met and if so disp.
on the screen and incré
points.
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Parameters

n/a

Raturn values

n/a

This contains the main game loop.

Checks to confirm if the private list atiribute Lo :
by the Loadiocks{} metho nong have beery:
on the screen and quits. ’

If the list

: ks, it initialises the f@iié
rto a false :
rantlock to a new Lock object

Invokes the SetupGame(} method to set up the |

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

The inner game loop displays the current user
current iock and the contents of the Mand, an

g

Using the GetCholesl} method to display a ch
loop then uses seiectaon to either display the {
card in the game.

If the user selecis {0 use a card, the system u
method o select a card. it then uses the Gelld
to confirm if the user wants to play or discard {
seIects dlscard the system oves the selecie
ets a new card
«e user selects play, t
'Y method to move the ¢

hce a card has been played or discarded, th
GetLockSolved{(} method on the Cusrrentiock
challenges have been met. If they have, the ai\
Trus and a new lock is generated. :

if a lock has been solved, the inner loop reiurns%
which checks if the game is over by invoking the
method. If this retums Trus the game ends.

Farameters

n/a

Return values

na

increments the Sco

m

by 10 and displays the

Uses an indefinite loop to iterate through the U
returning ali of the cards back to the Dagk.

Y Shuffle{} methog
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Parameters

: Biring

redG ol CardCollection

Return values

Used for processing lines

and processes itintoa &
nFile confains text s
18, using the comma

o
[N
\\3‘\5

oo "

§‘

it

The Spiitline listis then p
the card number and card
to a CardCollection. ffa &

added instead of a normal

Parameters

na

Return values

n/a

Cdlied from the s‘\\w IR me
message of the game on t
would like to load in an ext
game. If the player choose
system attempts to load th
cannot be lpaded the gam

If the plaver chooses o pla
a new LQack usi
and then shuffles i
ethod. It then moves & ¢
to start the player off. The
AddDifficuiyCards Toles
cards into the Dack and th
they are in random iocatio
new lock at random {o the

using GetRandomiock{}.

Parameters

! Siring

} . String

Return values

Used for processing lines
garme file which contain th

The parameter {inel conia
and the parameter ined ¢
Each line is split into a stri
delimiter.

populate the Met status fo

.
SetChal

%
@
s
&
@
A

AQA 2022 Braakthrought {C#)

Page 5 of 10

COPYRIGHT
PROTECTED

i

29

‘EducoﬂOné




Class: Challe

Farameters

n/a

Return values

Parameters

Return veg®

Returns a list of strings ¢

a1 List (String)

challenge in ihe lock.

Parameters

n/a

Returns the value of th

Return values

Meat : Boolean

Parameters

< £ 3
nawl.ongition

: List (String)

Sets the value of the pr

Return values

Condition from the para;

Parameters

Sets the value of the pr

Reaturn values

parameter newValue,

This class does

Initialises the Chatleng

Return val

empty list.

Parameters

Hion ; List (String)

initialises a new challen

Return values

condition from the para

Adds the new challeng
altribuie.

Parameters

s True and seis

Retu m

Return values

Farameters

{4 if the Segquen
e, ctherwise it re

Return values

Converts list of condition;
displaying on the scree
parameter ¢, concatens
Conditis ~m\$§3‘ﬂts§§\;~‘s§} us

the delimiter.

Parameilers

:iteger

Returns the Met status

Return values

Boolean

O \ o
pos in the Challenges
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Farameters n'a

Raturn values LockDetails: String

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
value : Boolean

integer

Return values /a

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

R

Class: Card

ier /| Data

Parameters

Return values

thitialises the CardNumber
static attribute {class variab;

increments the static attrib
NexiCardNumber which m

Parameters

Returns the value of the prg

Return values | CargdN

Farametlers na

Return values | CardNumbesr String

Returns the protected atiriby
string. Z

Parameters

e protecied altni

Return values

Farameters

« CardCollection

d : CardCollection
MO ; CardCoIIection

Base class methad for the §
classes to overridea.

Return values
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s

Class: ToolQard (inherits from Card

Farameters {: String
& : String

Return values | n/a

Initialises the following protected attr

rom parameter i
afameter kK

Kes the setScors
T

) method to as
base class for the 3

ad
Y

cardNe ! integer

Return values | n/a

pa from parameter
s Kit fmm parameter K

Parameters

Return values | n/a

Parameters

Raturn values

Class: DoviculivCare

Overrides th

N

Farameters n/a

Return values

Parameters cardNo : integer

Reaturn values

Farameters

Return valueg,
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Parameters dack : CardCollection

ﬂiism ard : CardColiection process the usear choacesf
hang ; CardCoIIectlon user receives a difficulty ¢

CardCoIIec'uon
: Lock

osing the option o
select a key. This method

parameter is valid. Afthou
errors in this check, AQA
code is written as it was

Return values

If the choios parameter co
converted to an inde—zx by s
in the playver's hand, the ¢

and placed in the discard

If the choloe parameter dog
through deliberate user choy
removed from the deck ang

el g o~
CardColisction,

Description

Farameters f ; String 5es the following protected
o Namae from parameter nt @

syels empty list

Return values | n/a

Parametei G x : Integer

¥ in the Cards list by invoking {

Return values | String method in ©
\wﬁ!m

Raturns the ©
the Gards list.

Parameters

&Y

X Inieger

Return values | Integer
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Return values

Parameters ¢ : Card
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Return values | LinaeQiashes : String | Returns an appropriately s azed
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&N TR

GardCollection is greater than

AQA 2022 Breakthrought (C#) Page 8 of 10




Parameters n/a

Return values | CardDisplay

Used in formatting a © s )
display output of a Car¢
the collection # As*\»\ and card

mié and ‘empty’ is
there are cards in the coliecta
the collection or is fixed at 10 i

collection is greater than 10. T
fits correctly in the terminal wind

It then uses indefinita iteration tg
using the Getlesoription{) met
of the card at each atemem an
and the | {pipe) symboi to creats

it then creates a second line of &
undermeath the line of cards’ &

Parameters n/a

Return values | Inieger

Retums the number of cards in

Parameters cardiN

. Integer

Raturn values

Return values in/a

Uses definite iteration to perforn;
from one random paosition fo ang
attribute Cards in order to genet
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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 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 a stack. When giving ;

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

R R LR R R R N I e L R I VP P52
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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. :

serssressessanaanaan 8 s smssssssEsasEEsEsssEEsEanenanE aEEAn D e SRE

A o ting
sardloliaction that

_ ew class to handle a <
Gapsulation?

{c) Howr
ir

3 The Shuflle method of the CardCollaction class currently swaps 1
cards in order to shuffle the deck.

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

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

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

NN
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is not desired, and in reality, between 0 and 5 cards will normally inter
other half at any time.
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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

4 Examine th GheolifLookOhallengeMat method of the Braakthrouw
CheckHConditonMet method of the Lock class.

Locks

Chailenge Met: P ¢, ¥ o, K cC

Not met: P a, ¥ a2, P a

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

{a) Forthe above sequence and lock, complete the trace table be!ov\%i COPYRIGHT
ChackiflockChallengeMet method of the Breakthrough class. PROTECTED

i
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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§

; COPYRIGHT
6 Examine the Shuffle method in CardColiection. This method will mai BROTECTED
of cards in the deck.

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

£

Ais algorithm de&

i

29
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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 T R T T I I N T L R LR R LR R

Cssssresssssesssssansannns srasrssssssmsssssurnenanErareaneny e GNG

’_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 S 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 T R T T I I N T L R LR R LR R

R L L L L R L T R T T I I N T L R LR R LR R

B E M3 m e mane w3 E e EaEuan e N R e A EE A E N N O E NI A £ KNI A E N NN NN ENIRESAEUANE N IR FNINERAEN DRI N ENT R ET AR NaE Ny N GNG
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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! (C#) 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 d class and the magg

% class.

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

understand.
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14 Exception handling is used in several places in the skeleton code; twos:;
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

COPYRIGHT
END OF QUESTIONS PROTECTED

ig
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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.

g a new class to handle a CardColisction that
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 compilexity of your algorithm.

AGA 2022 Breakthrough! (C#) Page 10of4
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4 Examme the Cheg

hallsngsMet method of the Br
heokCondi N\\iei 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) Forthe above sequence and ! &t a trace table like th
CheokifLockChalle of the Braakthrough class. |

{} 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 ProcesslockSoblved method in the Breakthrough
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.
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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 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 Process method in the DifffoultyCard class and the Plag
&

¥ \

GetlardFromDeck methods of the Braakthrough class.

Y

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

: 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

AGA 2022 Breakthrough! (C#) 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.és: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. .
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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;

Test the changes you have made:

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

Evidence that you need to provide:

+ PROGRAM SOURCE

owing the required test

AGA 2022 Breakthrough! {T#) Page 1 of 16
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This question refers to the PlayGame, ProcesslockSolved and GatCho

Breakithrough class and the creation of a new attribute (with accessor ang
skilsed in the Logk class. Z

ook class called Pesiklised. Create access:
and read the Feakilsed attribute (get/set).

Update the GetChod oef} method in the Breakthrough class to give the us
menu optlion should only appear if the Peaklsed altribute is Falss. f

&

Introduce an option to the menu in the FlayGame{} method to accept P a
This menu option should oniy appear if the Peaklsed atiribute is False. [

the deck using the GetCardDescriptionAl{} method. Set the Peekiised g
pesk opticn has been chosen by the user. ‘

&Y
3

When the player is given a new lock, set the PeskUsed atiribute appropri
the peek option again by invoking the setFeskised{} method on the cu

& o o § [ ] 3 BB 8 e o o
rocasslockSolved method to set Faskiisad back

Test the changes you have made

Run the game and peek (I
make sure it daes
now an op "

on, it works and then it's no longe
1 though the option isn’t displayed. Solve a

Evidence that yvou need to provide: :
s  PROGRAM SOURCE CODE showing changes made to the S‘\‘Ezayim”

» PROGRAM SOURCE CODE showing changes made {o the Frogs

s  PROGRAM SOURCE CODE showing changes made 1o the GatThe
e PROGRAM SOURCE CODE for the new Psakiised attribute in the

s SCREEN CAPTURE(S) showing the required

AGA 2022 Breakthrough! {T#) Page 2 of 16
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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! {T#) Page 3 of 16
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X TS 58 ¥ :
once the mGtigan has been used, set the muiliganlsead attribute to Trus
{Miubligan oplion is no longer displaved or usable. ‘

o

Create two new methods in the CardColiection class, getAliCards{} and
easily move all the cards from one hand to another without the need for ite

Test the changes you have mads:

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

attempt to mulligan again despite no menu option).

22

Evidence that you need to provids:
¢ PROGRAM SOURC

/r,

ing changes made to the Rlay{

f’/f

CODE showing changes made to the Sraakt
| SOURCE CODE showing changes made to the GetCh
s PROGRAM SOURCE CODE showing changes made to the Cardd

44

= SCREEN CAPTURE(S) showing the required test
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This question refers (o the FlayGame and GeiChoics methods of the B

The player will have a new option in Fia
score for each card remaining in the deck. Print out th

Note that the code should exit cleanly.
gote statements, although brez

Test the cf ,l‘g}x you have made:
0

Play one turn of a game, choose quit.

£

-

e allowed of course.

yGame to (Q)uit, and for this they.
al score as they

using any Snvironimaes

Evidence that you need to provide:

s PROGRAM SCURCE CODE showing changes made o the P

¢ SCREEN CAPTURE(S) showing the required test

i

2%
K"\“,‘s

«  PROGRAM SOURCE CODE showing changes made {o the Gst@

AQA 2022 Breakthrough! (C#)
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5

This question refers to the GetCardFrom

, use th

the

gotNumbee

Currently inwz;;;e Deck there is a X% chance of getting a File
Currently in the Deck there is a Y% chance of getting a Key
Currently in the Deck there is a 2% chance of gelting a Pick

The percentages should be displayed to one decimal place.

Replace X, Y and Z with the appropriate values. Note that they will not n
because there are also difficulty cards in the deck.

Test the changes you have made:

Run the game until a difficulty card is drawn and sh
{after the hand and before asking which card)

getCardStats method ©
CardCollection class to display the fo

2 printout of the g

eed to provide:
PRO\] SOURCE CODE showing changes made tc the Get(:

e PROGRAM SOURCE CODE showing changes made o the Ca
s SCREEN CAPTURE(S) showing the required test
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This question involves the Seiy
Breakthrough class as well as th creatio
methods in the Broakthrough class, a new ¢
gverridden in the ToolCard class), a new &

modification of one of the constructors in the
a naw attribute muliiTool

=

Introduce three new ‘m - a multi-pick (P m), a multi-key {

game (not when loading a save game file}, crea
dsTolleck method which adds one of each of these ne

cards can be‘waealt to the player’s hand in the same way as normal cards

Create a new method in the m‘@m\me\sg%\ c!ass called checkiu \,am‘
therefore allowing a multi-iool card to be applied to any lock challenge of
be invoked from the PlayCardToSsquenes method. When a multi-tool ¢
in a lock, it should not gain any points.

)

Modify the normal {inherited) ccnstructﬁr in the ToolCard class to include
b & &
iToolCard

" in the ToolCard

Test the changes you have made:

R

Play the game and show the use of at least one muiti-tool card. The scree;&fé'
and sequence both before and after the multi-tool is played. :

Evidence that you need to provide:

¢ PROGRAM SOURCE CODE showing changes made to the Setupd
and PlayCardTolsguence methods of the Breakthrough

s  PROGRAM SOURCE CODE showing changes m#ade in the n:\:
® ODE showing changes made in the Card c,i\

® PROGRAM SOURCE CODE for the new sheokMultiGard and Addy
methods in the Rreakihirough class. :

s SCREEN CAPTURE(S) showing the required test.
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This guestion refers (o the Geilockletalls

ey 5_# 2 . -3
Braakthrough class.

Challenges should be marked as “partially met” (rath
solved. Should the player then play card which.!
challenge should be marked back dow:z. i
challenge. :

n just ‘met’ or
e correct sequ
f the sequence no |

TayGams to pass in the seque

Modify GetiickDetalls so that if the challenge is not met then it checks

For challenges of three cards, only check the last two cards and it beco
of the sequence matches the first card of the challenge or the second last
the first card of the challenge and the last card of the sequence matches t
challenge.

In general, check N-1 cards where N is the number of cards in the Chaiiem;
challenges of one card cannot be partially met. You only need to solve the§
three cards exactly. :

Test the changes you have made:

(doesn’t match any
es that matches the first card fo:

Fun the game and play one card to th
ong towards one of the three c2

Then play ard to the sequence that matches the second card o

Evidence that yvou need to provide:
s PROGRAM SOURCE CODE showing changes made 1o the Play( "

= PROGRAM SOURCE CODE showing changes made to the Getlg
s SCREEN CAPTURE(S) showing the required test
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This question refers to the PlayGame method and a new attribute of bom
to 20 in the Braakthrough class.

introduce a bonus for solving locks using fewer cards

r anew lock, a count

Jing c;r playing to the sequence}
as few plays as possible.

Once the first card is played towards tl
avery time a player makes d
player to solve all the

Once alod e | (all the challenges), a player receives the bonus sco
additional pdints for solving a lock. If the player takes more than 20 moves
set to 0. Print out a message confirming the bonus points that were award
case). When the player is assigned a new lock, reset the bonus back o 2(

Test the changes you have made:

Run the game and play two locks, one solved in under 20 cards to show a

irt over 20 cards {o show a bonus score of 0.

Evidence that you need to provide:

RIER
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This gquestion refers (o the ?‘S\\‘v““;ﬁh‘a&';.‘
as the creation of a new method, Ac
new virtual method, Frocass in the

introduce a new ‘Genius Card’ which is added . he start of a Eocké

Note that Ef a G&s“ wsGard is drawn when filling up the hand it should be d

message should be printed to this effect.

us Card’ when they draw i to solve a
e discarded and then reshuffled into the de

¥

Create a method called AddGeniusCargdToleck which has a 25% chancs
to the deck. This should be called from ProcesslockSoived and Sstup

Create a new class for the GeniusCard which inherits Card with CardTyn

3

the GetCardFromDeck method of Breakthough to ensure that the card is

draswn.

include a new virtual method Frocass in the Card class which is overridd
oa Jser which chall

The Frocass method in the GenlusCard should
‘Genius Card’ on (including approprla’roa

challenge i in the current lock.

Evidence that you need to provide:

g) and then set the s¢

;’x.

e PROGRAM SOURCE CODE showing changes made (o the
s PROGRAM SOURCE CODE showing changes made to the Setuy
e PROGRAM SOURCE CODE showing changes made to the Getl

s PROGRAM SOURCE CODE for the new wd class
= PROGRAM SOURCE CODF

¢« PROGRAM SO

sanfusCard method
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N S8
PlayGame, GatCholes,

swell a

Deck rathef than have it selected for them. Players can ‘huy’ a ‘Key' card
or ‘Pick’ cards at the cost of 2 credits each. When the player chooses to b
prompted with the following menu {(items which have 0 availability should

1 T a (1 availlable)
2 F b (1 available) Wote: the actual number a
3 oo (1 available)
4 P a (1 available) Note: keys (items 7-8) sh
° P b (1 available) at least 3 credits left. All m;
) P o {1 available)

numbers given above eve

7. K a {1 available) e.g. iterm 10 should always
5. K b (1 available) the ol " 1 thei
5. K e (1 available) e player changed their im
10. No Tool (buy nothing)

The new getCardPurchasePosition methpi isplay the above me

count of each of the different ¢ e into account the reguireme
types where no card ' or not enough funds are available to m;
new metheg H getCardPosifion into the CardColle
the paramé tthe card type you want to know the count for and returns

the position ofﬁa card in the Cards list, also returning an integer. This can
using LINQ. Ensure that the method has appropriaie error handiing to vali
available before purchasing the card. :

Purchasing multiple cards can create a Hand which is larger than 5 cards.
method and the Process method for a Difficulty card to take into account
positions which the player can choose from.

Modify the GetChoics method to give the user an additional oplion to (Biu
correct menu optlons are displayed depending on if the user has encugh ¢
o the Segquence or Disecard pile. Again, ensure the od has apprapria§
the player from choosing to (B)uy a card eve

e menu option is nc

Test the changes you have ;

1. Runthe game jy card to the sequence, then choose b’ §
¢t any tool listed as available, play it to the segu
Mard when asked. Show all the output produced including

tool 'c,ard' being added to the player’s hand each time.

2. Continue playing the game and buying tools until you have spent a
1 pick/file and 2 keys) and then show the printed list of tools availabh
a tool. :
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Evidence that vou need to provide:

T o SR 1 - T - Fe)
getCardPFurchasePosition methods

GatlardFromDeck methods
s PROGRAM SOURCE CODE sho

¢  PROGRAM SOURCE CODE showing changes made to the Play

ior the new Tradits attribute

made {o the Fro

» PROGRAM SOURCE CODE showing changes made io the \»s\"ﬂ
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This questaon refers to FlayQardTolSsquence and ¢ S‘ sckifLockChalls
Braakthrough class, a new private attribute called advancedMeatin the
associated accessor and mutator methods), new getddvancediatCond
removaldvancedMeat methods in the Lock class

the Logk class and a new gatGolisctionds

Create an ‘Advanced’ mode whe allenge that requires three o

1S Used to solve it from the sequence
which could then possibly be used in solvi

Ke, Pb and the current

Suppose you play Kb and Fb to the seq
will soive the current challenge b
sequence extending t

be added back to the deck and it is shuffled ready for
them to be used again.

Test the changes you have mads:

Run the game and restart until you get a lock with at least one challenge a

of three cards. Play until you solve the single card challenge and then pla
challenge. The screen capture(s) should show the Lock, Sequence and H

card to solve the three card chalienge and the Lock and Sequence after y¢

Evidence that you need to provide:
» PROGRAM SOURCE CODE showing

s PROGRAM SOURCE CODf
PROGRAM SOU

S §

Leite

'howmg changes made to the

« SCREEN CAPTURE(S) showing the required test

¢ PROGRAM SOURCE CODE showsng the new getCollectionAsString)
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This quest;on refers to fGame, SetupGames and \}*5‘%{:5 aice methods
ams method in ‘the '

methods in the Logck class and getCo

Printout a sditab!e message stating whether the game was saved succes A

When the player chooses {o {(L}oad a game when the program is first run,§
them for a file name in the SstupGame method and then include appropri
the file name is valid. 1

%

Test the changes you have made:
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. Sol;;
save the game as ‘game1.txt’ (it shouldn’t prc you}. L.oad the g
of it has been correctly restored.

3. Restore the original ga

Evidenc! ‘you need to provide:

o PROGRAM SQURCE CODE showing changes made {0 the Play

s PROGRAM SOURCE CODE showing changes made (o the Sstupt
o PROGRAM SCURCE CODE showing changes made to the Gt

s PROGRAM SOURCE CODE for the new SaveGame method
o PROGRAM SOURCE CODE for the new getlocksForSaving
» PROGRAM SOURCE CODE for the new gstl.ocksSolvedForSay
» PROGRAM SOURCE CODE for the new gett

SCREEN CAPTURE(S) showin
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Thxs questaon refers to PlayGams and PlayQ
anusFoal, in the Bre

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 required '
solve it one card after another; continue playing and play a card {o a chall
sequence that is not part of the challenge. ‘

Evidence that you need to provide:
+ PROGRAM SOURCE C

Q8

changes made to the Flay(

\ DE showing changes made to the Play{
} SOURCE CODE for the new SonusFouoi attribute

® PROGRAM SOURCE CODE for the new gariCompiate method
s  SCREEN CAPTURE(S) showing the required test
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This question refers {o the Processlock
methods and to the creation of new prlvate
inailogk, in the Braakthrough class. It also requires the cr
the CardQolisction class as well as a new public § bl
Deck and Haned as parameters.

ket

EXTRAFILE NEEDF

@hted must be solvable based on the cards left in the deck.
exhaust the"deck If the lock cannot be solved, then choose a new randon:
in a row {without a suitable lock being found) then display a message ‘Fin
generate a lock with two challenges that can be solved.

Once those challenges are solved, there should be a message from Chac
instead of saying the player lost, prints out "You have solved the final lock,

O

When approaching this task you should ignore the effect of RDifficuity car |
chack that the Deck and Hand combined contain the requisite number of ;
lock. Z

The attribute Finall.ock should be set to
the final lock is set. When GheokdfPia A
that the final turn is played). If Finatl.ock e are no cards !eft ar§
doesn't lose until all the cards f

at the start and then set {¢ 1 En

0

(7]
=y
2
=
o
w
@
5
#
P

1. Cha™®® the game to load the file game2.txt instead of gamei.txt ¢
load game. ‘

2. Play the game until the message Final Lock’ is displayed, then S()Ez.x};
final turn. :

Evidence that you need o provide:
¢ PROGRAM SOURCE CODE $howmg changes made o the Proces <‘§

ardds method

ok attribute
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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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o

Coding:

e Changing GetChoice to show Peek {even if it doesn’'t check GetPeekised) {
¢ Changing PlayGame to accept ‘P’ and printing out the next three cards in the d
e Adding the peekUsed attribute with get/set methods to Lock {f mark]
e Invoking the new methods in the Lock class from ProcesslLackSolved {¥ sary

Exampie Solution
Changes to GetChoice

» string GetChoice

[ERY o a
{uise farals ),
!
by
8
1 R AT NN eread e
Console. Write{"{Iiscard {Urse {Pleek next

¥

Changes to PlayGame

it (DiscardOrPlay = )
PlayCardToSequence(Cardch01ce

NPT SR S
S S T

Ebnsole.WriteLine(“?

5.

for (dnt 1 = @; 1<

{

¥
Console.Writeline();
for (int 1 = 8; 1 < 3; i++4)

{

¥
Console.WritelLine(*{*);
For (dnt 1 = %; 1 < 19; i+4)

{
}

CurrentLock.setPe

Console.Write{"-");

Console.Write(™! ¥ + Deck.GetCardDescriptionat(i)

Console.Write("-"

)s

AGA 2022 Breakthrough (C#) Page 2 of 45
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Changes to ProcessiockSolved

Dack.Shuffle();
Currentlock = GetRandombock()};

[y
S
X

C.Setlondition(condition)};
Challenges.Add{(C);

public bool getpeekUsed()

{
peekised;
}
public setPeekUsed(taol updatePeekUsed)
{

peekUsed = updatePeekUsed;

@ ption, works correctly and then

B ey ke d
§OITIANG
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&  Peek reappears for the next lock and works and then disappears and doesn't v
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s Checking for correct condition o print out the error {1 markd
+ Printing out a sensible error message with the card or tooi type that is iy error

Exampie Solution

Changes to PlayCardToSequence

STORE
umberOfCards(} - 13[&1)

if (Hand.GetCardDescriptionAt,

Sequence.GetCardDescri juence.GetN

Yo Hand,GetCardDeS£ﬂ

A

= Showing the error message and the hand and sequence
afterwards confirming that the card was neither played
nor discarded {1 mark} 2

AGA 2022 Breakthrough (C#) Page 5 of 45
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N
L8

(.2

-3

(.2

Example Solution

Changes to GetChoice

~N3 ~

F’rmhng out the correct message only when a mulligan is available {1 marld
AddmgthenmlllgdnUsedaﬁnmnetoBheakthhoughandinmah&nqﬁtoF
Implementing the mulligan to add all the cards from the player s hand, the dis
deck (thls can be done through |terat|on or through the a |

AN
JANGE

if (mulligantsed)

Console. Write("{(Diiscard inspect, (Udse cardi> ");

ring Choice = Console.ReadLine().Toupper();

Changes to Breakthrough

shilic Breakfhrough()

. CurrentlLock;
LockSolved,

Changes to PlayGame

se 1F (DiscardOrPlay == "P")
PlayCardToSequence(CardCh01ce),

if (Deck.GetCardDescriptionAt(position) = “"Dif")

{

AGA 2022 Breakthrough (C#) Page 6 of 45
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Movelard{Dack, Hand, Deck,GetCardNumberAt(posiﬁ
count += §; :

position += §;

}

mulliganUsed = trus;

mas. T
"Moild
MUl

Changes to CardCollection

prs.

subilic CardCollection{str

P

addAllCards(

Cards.AddRange(cards;

o 3 T
Testing:

o
i
e
i
2
4
s
oo
S
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« Printing out quit as a menu option and including it in the selaction statement in ﬁ
¢ Cleanly exiting the main game loop in PLayGame Wlthout usmg environment.e:

mechanism and successfully ending the program {1 siark}

Example Solution

Changes to GetChoice

(onsole wrlteLlne(),

Changes to PlayGame

GameQver = +a

CurrentLock = few
Setquame(},
: (fGameDver g&& lguitOverride)

glse 1¥ (DiscardOrPlay == &%)
PlayCardToSequence(CardCh01ce)

rt. ToStrlng(Score) +
Wnsole.WriteLine("8onus ¥or

©

Console.Writeline{"Final 3co

Convert,ToString(Deck. GetNumberofCards()) b “‘?”)é
+ Convert. ToStrlng(Scorj

Gamelver = trug;
guitOverride = f

(rf a

Tar
nh:{::v 3
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® AddMgthefumﬂwnaMytetheCardCollectioncﬁssnjbeabEEOEMHlupthe

or Keys {1 mark}
e Correctly calculatlng the percentage chances of a Key, Pick or File being select
iteratively or using LINQ {
® AdwsﬂngtheGetCardFromDecklneﬂmdthatW|
correctly (even if not to 1 decimal place).
nurmber of cards in the deck. |

percentage of e

piCollection class

public CardCollection(sty

Name = n;

a1t getlardStats{string letterStartsiith)

ring GetName()

Changes to GetCardFromDeck

%dWhemmdwmmgma

~n Cards. Count{x => x.GetDescription().StartsWith{lettersSt

Console.WriteLine("Difficulty en
Ccnsole WFiteLine(Hand.Ge

Console.wrj+; y -1 'with this you need to either lose a keyé‘

Console. . Wr
Console.Wrik=~

Deck GetNumberOfCards{}) * 188}, 1};
double percentageChanceOfKey Math Round {({ {{+1
Deck.GetNumberOfCards{}) * 188}, 1);

Beck.GethumberOfCards(}) * 188}, 1);
Console. Writebine("Currently in deck there is a:
“% chance of getting a File”);

Consple. WriteLine("Currently in deck there is a:
“% chance of getting a Key”);
Console.WriteLine("Currently in deck there is a:
“% chance of getting a Pick");
Consple.WriteLine();

1SR
RN

Console.Write("(enter 1-5 to specify

nni("Before your choose, here are the Card Count staﬂ
3 percentageChanceOfFlle Math.Round((((¥icat)Deck.getCardSta:

st)Deck.getCardStaé
= percentageChance0fPick = Math Round ({({(+Fleat)Deck. getCardSta;
+ Convert.ToStré
+ Convert.ToStri

+ Convert.ToStrﬁ

rnatl\;ely be solved using iteration rather than LING

AGA 2022 Breakthrough (C#) Page 10 of 45
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Showing the percentage of at least one tool {even If ncorrect) to one decimal pl ;
which card the player would like to select or whether to discard from the deck.

3
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Coding:

s Adding one multi-lool of each kind to the deck at creation time {1 mark}

+  Adding one muiti-tool of each kind to the deck whenever a lock is solved {1 w

« Adding the virtual method updateMultiToolKit to the Ca r‘d class which is ove
§'§ Mar \\

s Changing PlayCardToSequence to ask for which 43
new method checkMultiCard {1

» (alling assignToolKitAt for the

ayer would like wh

“an todkﬂﬁon1checkMultiCa§

AdlefflcultyCardsToDeck(),

AddMult1T001CardsTOD&ckg),

Deck Shuffle(),
Currentlock = GetRandombock(};

Changes o ProcessiockSolved

while (Discard.GetNumberOfCards{) > &)
by
[
MoveCard{Discard, Deck, Discard.GetCardNumberAt{&));
}

:'l‘« NG

AddMultlTOOlCardsToDeck(),

Deck Shuffle(),
CurrentlLock = GetRandomLock(

(Hand GetiardﬂescrlptlonAt(cardCh01ce - el I=
Sequence GetCardDescriptionAt{Sequence.GetNumberCfCards() ~ 1)
{

Score += Movelard({Hand, Seguence, Hand.GetCardNMumberAt{car
GetCardFrombeck{cardChoice); :

et

e, Hand.GetCardNumberAt(canChoﬁ‘

AGA 2022 Breakthrough (C#) Page 12 of 45
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Creation of checkMultiCard in Breakthrough

checkMultiCard(int cardChoice)

¥ (Hand.GetCardDescriptionAt(cardChoice - 1)[3] == ‘w"}

E

Console.Wri

I SR I VR OO
Re 1t To ne

teLin

KT
Conso

I

}
toolKitChoice = Console.Readline(};
i¥ (toolKitChoice == "&” || toolKitChoice == “§*®
{
validToolKitChoice
}.‘
{
Console - try

lgnToélKitAt(cardChoice -1, toolKitChoiceyToLoweré

;

s}

COPYRIGHT
PROTECTED

Deck. AddCard(new
Deck.AddCard(
Deck.AddCard (new

§ g
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Changes to Card

ss ToolCard

SetScore();

ToolCard(st

ToolType = t;
Kit = k;

SetScore();

Kit = toolKit;

S e
Lol

s
e |
TrEads

s k, int cardho)

Carddumber = cardNo;

N .

sScore = 3;

N

Score = 2

hreak

.
LUEaX

AQA 2022 Breakthrough (C#)
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Changes to CardCollection

toolKit)

toolKit)

5.

8
w

howing the seguence updated with the card played of the toolkit chosen |
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® Chan@ngPlayGametopassintheéwgumenikﬁthesequencetoGetLockDet'

GetlockDetails to accept the new parameter {1 mark]
» Changing GetlockDetails to match a single card on the sequence o the firs
message to partially met, also to not crash when there is an empty sequence §{
¢ (Changing GetLockDetails to generate a partially met message when only th
the first card of a challenge {1 mark]
¢ Changing GetLockDetails to generate a partie; essage when the las
the first two cards of a challenge. § g

Example Solution
Changes to Gz

“ing GetLockDetails(LavdCollaction sequence)

g LockDetails = Environment.Newline +
- + Environment.Newline;
var € in Challenges)

0

if {C.GetMet(})

LockDetails +=

int sequenceLength sequence. GetNumberOfCards() i
List ’iNV> condition = C.GetCondi
ition.Count() == 3

@ise 1f (sequencelLength >= & 8&& condition{&] ==
sequence GetCanDescrlptlonAt(sequenceLength))

{

LockDetalls +=

AGA 2022 Breakthrough (C#) Page 16 of 45
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Changes to PlayGame

& {ltockSolved && tGameQver)

Console.Writeline(};

Console.Writeline{ & + Score);

SR W

nsole.WriteLine(CurrentLock.GetLockDetails(Secuence});

{onsole.WritelLine(Sequence.GetCardDis:

¢ Firstcard played to g €8n’t generate partially met (if it doesr’t match) |

e Lasttwo cards on the sequence matchina
two of a challenge generates partia!

AGA 2022 Breakthrough (C#) Page 17 of 45
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s Adding a variable for bonusCounter and initialising it to 20 for each new lock {1}

s Subtracting 1 to the variabie each time a card is played or discarded {¥ mark}

= Awarding the correct bonus once the lock is solved (including 0 if over 20 cards
variable to 20 {¥ mark}

Example Solution

Changes to Breakthrough

Changes to PlayGame

while (liockSolved && !GameOver)

Console. Writeline(};
Console WPIt&Llne( Currant score: © + Score};

Console WPlteLlne( The cu s score 1s: Y 4 Convert.ToSt

Console.writeLine(CurrentLock.GetLockEetails());
Console.WritelLine(Sequence.GetCardDisplay());
Console.WritelLine(Hand.GetCardDisplay());

MenuChoice = GetChoice();
switch (MenuChoice)

{

‘onsole.WriteLine(Discard.GetCardDisplay(}};

‘v\\\\
DreaK;

int CardChoice = GetCardChoice();
DiscardOrPlay = GetDiscardOrPlayChoice();

Ebﬁﬁéﬁéﬁnter ~= 13
if (bonusCounter < 1)
{ COPYRIGHT

Console.WriteLine("You ha
bonusCounter = &;

PROTECTED

rd, Hand. GetCardNumberAt(Cc?
eck(CardCh01ce), %

i

(DiscardOrPlay == "F") % CISB 5
PlayCar‘dToSequence(CardCh01ce), EdUCQtiOﬂ ;

¥ (Currentbock.GetlbockSolved(})

LockSolved = true;

AGA 2022 Breakthrough (C#) Page 18 of 45




ProcesslockSclved();

if {bonusCounter I= &)

Console Writeline{“You ved this
- Convert. ToSLr1ng(bonusCounLeP) +

}
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SetupGame | mark} §
# MadﬁwngProcessLockSolvedln|nvoketheAddGenlusCardToDefkfneﬂmdg

» Asking the user to enter a challenge number or
Processing the GeniusCard correctly to

rawn whlle refilling the ha

<= 38 Countes

d Process in Card

A

! Process (¢
hand, Card
int cardChoice)

et g

Process(Lock currentlock)

public GeniusCard{int cardNo)

AGA 2022 Breakthrough (C#) Page 21 of 45
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CardNumber = cardhio;

}

string GetDescription()

return CardType;

Process(Lock CurrentLock

i¥ (CurrentLock.GetNumberOfCh

-

7w

e

t challengeChoice = -3i;

while (challengeChoice < 1 || challengeChoice »
Currentiock.GetNumberOFfChallenges())
{

Console.Writebine(" ia of the " +
Convert. ToSirlng(Cu tLock. GetiumberOfChallenges

like to use th is card on?tyg :
if (int.7T ryParse(Cons le.Readline(), out challenge(
if {challengeChoice < 1 || challengeChoice >
CurrentLock.GetNumberOfChallenges())
{
Console.WriteLine( ™7} a chod
}.4
{

Console.WriteLine("That ch

WS u‘_ ._v\\. e

ing confirm = Console. Readilne() Tol:
(confirm == "y~ :

CurrentLock.SetChallengeMet(challeﬁ‘

CurrentLock.SetChallengeMet(challengeCh

challengeChoice = -3i; :
o}
COPYRIGHT
{ PROTECTED

i

29
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Changes to SetupGame

-

for (dnt Count = 1; Count <= %; Count++)

{

MoveCard(Deck, Hand, Deck.GetCardNumberAt{s));
1
AdlefflcultyCardsToDeck(),

";"\:!*"

AddfenlusCardToDeck(),

Derkighuffle(),

Changes to ProcessLockSolved

o
3
&)

, Deck, Discard.GetCardNumberAt(%));

rd

AddGen1usCardToDeck(),

Deck Shuffle(),

Changes {0 GetCardFromDeck

i GetCardFromDeck{int cardChoice)

if (Deck.GetNumberOfCards() > &)

e TS

¥ {(Deck.GetCardDescriptionAt () == "DIf")
Card CurrentCard = Deck.RemoveCard(Deck.GetCardhumberAt
Console.WriteLine(); ?
Console.WriteLine( i it
Console. wrlteLlne(Hand Ge
Console.Write(™
Console.Writef(.

Cur

(Deck.GetCardDescriptionAt (&) == “Gen™)

ard CurrentCard = Deck.RemoveCard(Deck.GetCardNumberadt
Console.Writeline(}; é
Console.Writeline("a
userhoice =
{userChoice. ToLower() el

COPYRIGHT
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Console. wrlteLlne(
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REEIRE

userChoice = Console ReadLM

¥ (userChoice.TolLowe && userChoice,ToLav?
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Discard.AddCard(CurrentCard);

RIS

Discard.AddCard{CurrentCard);
Currentlard.Process{Currentlock};
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Console.Writeline()};

{Hand.GetNumberofCards() < & && Deck.GetNumberdfCards()

(Deck.GetCardDescriptionAt (&) ==

MoveCard{Deck, Hand, Deck.GetlardNumberAt{&}};
h

¢ Ranad

it (Peck.GetNumberOfCards() == & && Hand.GetNumberOflards(} « ﬁ‘

P

GameDver = trus;
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+ Discarding a GeniusCard successiuily {1
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» Adding the Credits attribute and initialising it to 10 {1 markd
¢ Asking whether the player would like to buy a tool onily when they have played
least 2 credits left {1 swark]

e Ensuring that keys are not listed if player has <3 credit
» Adding a tool card of the correct type and toolkit
= Removing the tool card from the deck a
e Deducting the correct number of ¢
e Printing a list showing the
= Printing option 10 can
U Correctly f%\ﬂ g

e

ing (even if they d
s harad i1 mark]
sltlon T
ying a card {1 m
;h'tool available and not prlntmg tocls whe
nd of the menu, once and once only {1 mar
possible size of the hand collection when plaving &

card {1 my :
® (‘orrectly gefiig the appropriate card type and card position for heiping with ’rh5§

Example Solution
Adding the Credits attribute

(Pedlts 19;

LoadLocks(),

¥

Changes to PlayGame

play());

Consple.WriteLine(Sequen;

Console.Wr gl funds are: Y+ Conver‘t.ToStr‘ing(Crézg

Menuchoice X

else it (DiscardOrPlay == "F%)
PlayCardToSequence(CardCholice};

. ;
[
Draax;

int positionToPurchase = getlCardPurchasePosition();
(positionToPurchase »= &)

ard cardToPurchase = Deck.Remove(Ca
Hand AddCard(cardToPurchase

(Deck.Getlardn

i

i
I8
~r

Credits -= 3;

'
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MNew getCardPurchasePosition method in Breakthrough

H > int getCardPurchasePosition()
{

ool validCholce = false;
g userCardChoice = "7,
int cardChosen = §;
t<irt> menuCounter

(Deck.getCardTypeCount(cardTypes[i]) » & && Creﬂ

Console.Writeline(Convert.ToString(i + 1) + "1}
Convert.ToString(Deck.getCardTypeCount (cardty
menuCounter.Add{i + 1};

iy
¥
glse if (Deck.getlardTypeCount{cardTypes{i]) > @)
i
L :
Conscle.Writeline(Convert.ToString(i + 1)} + "¢ 7 +
Convert,ToString(Deck,getCardTypeCeunt(cardTypes[i}
menuCounter.Add{i + 1}; :
¥
}
Console.WritelLine("i#:
Console.WritelLine( the menu

userCardChoice = Console.ReadLine“
¥ (!int.TryParse(userCardChec

Console.Writel:

T e

.

Console.Writeline("That is no

P S IR A
P pase

validChoice = tr

—

}

Change 1o Ge

en 1 and " 4+ Hand.GetNumberg

%

NN

Choice = Console.Readbine(};
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MNew getCardTypeCount and getlardPosition methods in CardCollection

- int getlardTypeCount{siring <)

urn Cards.Count(n => n.Getlescription{}[8] == ¢[8] && n,Getﬁ

public int getCardPosition(st

ing cardTest = cardType
p051t10n Cards.Fi

ChangeEoGetChoice

private string GetChoice()

Console. Writeline(};

Choice = "%

i (Sequence.GetNumberOfCards() > & || Discard,ﬁetwumberOfCardﬁ
{ :
¥ {Credits > 1)
{
Console. Write("{ i a ¢
}>.
{ |
Console.Write(" (D iscard > Uy
Ch01ce = Console.ReadLine
¥ (Choice != "8"
i
.},
{
Console.Write("{D)Yiscard oty {Uyse )

Choice = Console.ReadLine(). ToUpﬁeP(),

if (Choice = "8")
{
raturn Choice;
}“
{ .
)
}

}
). ToUpper();
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s Trying to buy a tool with 2 credits left {1 mark] ¥
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be “Advanced Met” {1 mark}
New method in the Lock class for testing if
Changes to CheckIfConditionM

{CheckIflLockChallengaMet(})

b oo

Console.Writeline();
Console.Writeline{ A ot
Console.Writeline{};
Score += %

ingr advancadMetConditions = new Lisicsird

C removalStartPoint = 83
(advancedMetConditions.Count() > &)

for (int 1 = €; 1 < advancedMetConditio nt(}; i++)

{ 5
far (int j = removalStart quence.GetRumberd
uDescriptionAt(j) == advancedMety
sCard(Sequence, Deck, Sequence.GetCardiumber;
emovalStartPoint = j; :
3“93\,
Console WriteLine("Cards from Advanced Search have been mo
KUY

Deck.Shuffle()};
Currentlock. removeddvancedMet () ;

advanredMatCondltlons = Currentbock. getAdvancedMettondltlons();

Changes to CheckIfLockChallengeMet

= Sequence.GetCardDescri

SaquenceAsString

ncitionMet (SequenceAsString, SeguenceAsSt

AGA 2022 Breakthrough (C#) Page 31 0f 45

Mquence.getCollectionAsStPinglé

COPYRIGHT
PROTECTED

i

29

‘EducoﬂOné




Changes to Challenge

lass Challenge

1 getAdvancedMet(}

urn advancedMet

Changes o Lock

Lock

Arate
FEH RN

o~
L

T N S
BaW LLSUCSTY

¢ in Challenges)

“(E.getAdvancedMet())

vurn ¢ GetCondition(};

urn emptybist;

[

Lic void removeldvancedMet ()

~

© i PR
Eemaneh  (Ohal
roPgadn (\J\E&A

¢ in Challenges)

if (c.getAdvancedMet())

c.SetMet (trueg);
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Changes to CheckIfConditionMet in the Lock class

ool CheckIfConditionMet(string sequence, Listestr

C in Challenges)

> ConditionAsStringlList =

searchStartingPoint;

{
AdvancedSequence, Add( equenceAsStrlnngst{]]},§
searchStartingPoint = § + 1; :
braak;

}

¥

,-ht-w

C.SetMet (trua);
C. setAdvancedMet(),

poturn true:

B

('C GetMet() && sequence == Conver §1 ionToStrihg(C.ﬁ

i« SequencaAsStringﬁ

¥ (ConditionAsStringlist{i] == SequenceAsStringLié

LF {(ConditionAsStringlist. Sequenc&Equal(Advancediequenre))é

izstestring> getlollectionAsStringlist()

()

stringbistOfCards = ne
{(Card ¢ in Cards)

stringtistOfCards.Add{c.GetDescription{)});

irn stringlistOfCards;

N LA RIS
{Y CHANGE
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e Play =
“Chalienge Met” and the three solution cards shouid be moved back to the deck.

G

the sequence underneath Y mark W
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» Changing GetChoice to correctly prompt you {o (S)ave the game and PlayGa

if 'S" was chosen {1 mark]
¢ Returning a string of the correct format for the save file from getLoacksForSav
Returning a string of the correct format for the save file fr, setLocksSolved
Saving the current score to the save game file {1
Saving the current lock to the save game. f

Saving the hand, sequence, deck

L]

¥

pile to the save game file { ¥

& & & B

NGE

oice = Conscle.Readbline().ToUpper(};

= Ch

if (saveGame())

{

Console.WriteLine("+rils

P
<
U
i
[y
o
=~
3

T
fut
~+

it
5
st
e
s
-

fileName
{IvalidInput)

Console. Writeline("P
‘gameld.txt'Y);
fileName = Console.Readiine();

if (fileName.Substring(fileName.Length - 4).TolLowsr{) ==

{
i¥ (File.Exists(fileName))

Console.WritelLi

s

Console. Writeline{ T}

¥
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2 (FileName))

sw.iWriteline(Score);
sw.Writeline(Currentlock.getlocksForsaving(});
sw.WriteLine(CurrentLock. getLocksSolvedForSaVing()),
sw.WritelLine(Hand.getCollectionForSav
sw.WriteLine(Sequence.getColl j
sw.WritelLine(Discard.getCo
.WritelLine(Deck.

Code for getLocksForSaving and getlocksSolvedForSaving in Lock

<
H

ss Lock

2> Challenges = naw List<Challengs>();

- string getlLocksForSaving()

string LocksString = "7;
f (Challenge c in Challenge
{
c.GetCondition(};
ckConditions.Count(); i++)
sswdring += LockConditions[i];
¥ (i < LockConditions.Count() - 1)
.-*{
LocksString += ",";
}
}
LocksString += 773
~aturn LocksString.Remove(LocksString.Length - 1, 1);
}

: getlocksSolvedForSaving()

LocksSolvedString =
(Chal c in Challenges)

f (c.GetMet())
{

LocksSolvedSt
LocksSolvedString += "N”;

R :
LocksSolvedString += *;%;

sturn LocksSolvedString.Remove(LocksSolvedString. Length ~§
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Code for getCollectionForSaving in CardCollection

o
o
b

getCollectionForSaving()

o

ng collectionString = 775
v (Csrd ¢ in Cards)

collectionString += c.GetDescription(
collectionString += + Convert
collectionString +=

et

(c.GetCardNumber§

o E

“')2

Changes to SetupGame

i (Choice == "L")

validInput
fileName
(!validInput)

Console.WriteLine ("t format
) @d.txt™ "

sl ine();
string(fileName.Length - &).TolLower{} ==

validinput = T

Console.Writeline( T
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2
Cogiy gy

s Adding & to BonusPool after adding 5 to the score when completing a challeng

¢ Adding 5 to BonusPool when playing a card to the sequence that is a partial so
¢ Rasetting BonusPool to 0 under all circumstances where a card is not played t
¢ Creating the new attribute BonusPool and initialising it S
e Writing the code for partComplete such that it

it didn’t add to an existing challenge {

Exampie Solution

Changes to Pl

e

e the cardjustpﬁay§

Console.Writeline(};
Console. Writeline("a <
Console Writeline();

HANGE
Score += S + BonusPool;
BanusPool 4= 5
alss

¥ (Currentiock.partComplete(Seguence))

BonusPool += §;

BonusPool =

Changes to P14 JGarme

tle (lLockSolved &8 !GameQver)

Console.Writeline(};
Console«WPiteLine(%

score: " o+ Score);

is: " 4+ BonusPool);

Console WPltELlH@(CUPPQntLOCk GetlLockDetails{});
Console.WritelLine(Seqguence.GetCardDisplay());
Console.WritelLine(Hand.GetCardDisplay());
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Code for partComplete in the Lock class

lpcvion Sequence)

inn Challenges)

ct<string> Condition = C.GetConditi
(Condlt on.Count == 3)

iice.GetNumberOfCards(}
&& Condition[i] ==

se¢ if (sequencebength >= & &8 Condition[@] =
Sequence GetlardDescriptionAt(sequencelength))

partial = true;

e

Piayang three cards to solve a challenge then
solve it one card after ancther {1 markl 2
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A card is played out of sequence which resets BonusPool back o zero...

A new card is played in sequence towards a
new chailenge which starts adding to
BonusPool again...
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s Adding Finalblock as a private atiribute and initialising it fo O {{ m
e Adding the selection conditions for FinallLock == 1andF1nal

they don’t have the correct contents) {1 mark}
& Changing the condition of the selection statement in G

» Changing ProcessLockSolved to have 10 titind a solvable lock {3
® eSolvableLock once 10 atter
e “#Inallock to 1 and skip the main bod
® uch that it always generates a solvable loc
4 Oy cluded) \a‘ :‘0@:?\\\\
s Returning & d False correctly from IsSolvable {% smark}

Example Solution
Addition of Finallock atiribute

FromDeck cormre

21

int Finallock = @;

Changes to CheckIfPlayverHasiost

1
3

ivate bool CheckIfPlayerHasiost()

~~ TG

(FinallLock == 1)

{
FinalLock =
¥
alse it (FinallLock
i :
{
¥ole.WriteLine("You have run out of cards in vy
is: 7 + Score);
}
alsa
{
Console.Writeline{"You have solved the final lock.
}
return Trug;
}

if (Deck.GetNumberOflards() == &)

Changes to GetCardFromDeck

MoveCard(Deck, Ha : - 8));

R
SO0

4 (Deck Ge \#®5erOfCards ()
Hand GetNumberOfCards() == )

GamelQver = truys;

= & && Hand.GetNumberOfCards{} < 3 &&%
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Changes to ProcessiockSolved

private void ProcessiockSolved()

-~

Score += 14;
Console.Writeline{"Lock has bean solved.  Your scorse 1s now:

¥ (FinallLock < 2)

while (Discard.GetNumberOfCar

MoveCard(Disc Scard.GetCardNumberAt{&));

R
A%

Currentlock = GetRandombock(};
if (Currenthock.isSclvable{Deck, Hand})
{
break; 2
¥
alse
{
attempts += 1;
¥

¥
¥ {attempts == 1)
{

Console.WriteLine("Final Lock™);
CurrentLock = GenerateSolvablelock(
FinalLock = %;

GameOver

solk GenerateSolvablelock()

> cardsteft = new Listcstring
Lis p solvahleLockChallenge = naw Listcstrdng»(); :
cardsLeft = Deck.getAllCards{). Select(x => X GetDescr1pt10n())§
L~~“<\“° ing» cardsDiffRemoved = + ?

'ge.Count < 2)

lected = rand.Next(g, cardleffRemoved Count%

“téﬁdleffRemoved[cardSelected][w]))

{
solvableLockChallenge.Add(cardsDiffRemoved| cardsels

}

i (solvablebockChallenge.Count == §)

{
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solvablelockChallenge . Add{cardsDiffRemoved{cardSel
cardspPiffRemoved.Removedt{cardSelected);

b4
I
Lock newLock = naw Lock();
newlock.AddChallenge(solvableLockChallenge);
return newlLock;

s

PR S T L e T I ISR S ey
ection Deck, CardCellection Hand)

i isSolvable(d

Listestring» allAvailablelards = nsw Listestring»(};

allAvailableCards = Hand.getAllCards{).Select(x => x.GetDescriﬂ

allAvailableCards.AddRange(Deck.getAllCards() . .Select(x =» x.Ge

wg> alllockConditions = naw L1
tenge ¢ in Challenges)

+ AR S
§ (:.«\,; Mg s in C

allLockC

Ligt<stx “yﬁfsolvableCombination = alllLockConditions.lhere({x =
ailAvailableCards.Contains(x)).TolList();
i¥ (solvableCombination.Count < alllockConditions.Count)

{

P S

ratarn Falga
PRLANNY T aLow,

Sadiien Pran e
PR LV Ry

", Nt
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e Printing out the final lock {1 markl &

{These screen shots run sequentially)
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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
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Programming Theory Questi

Answer all questions. Remember to save this document

urn
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Electronic Answer Documeant
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Programming Tasks

Answer all questions. Remember to save this document :

(921
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i1
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