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(b)

2023

total = numl + numZ2

1
(AO3 Zb)

Allow other logically valid responses that result in
total storing the correct value. Accept other
suitable assignment operators (e.g. € )

e.g.
total = sum(numl, numZ2)

numZ2 + numl

total

X = numl + num2
total = x

Ignore any values given to the variable. Ignore
capitalisation and minor misspelling. Ignore
superfluous code that does not affect outcome.

(c)

(i)

print (12 * 2}

1
(AO2 1a)

Accept ** or other sensible operator that indicates
raising to a power.

If pseudocode operator given, must be a single
word/symbol (e.g. pow), not containing spaces.

(c)

(i)

if number MOD 2 == (J then

1
{AD2 1a)

Accept % or other sensible operator that indicates
modulus

If pseudocode operator given, must be a single
word/symbol (e.9. modulo), not containing spaces

(c)

(ili)

difference = measurementl =
measurement?

1
(AD2 1a)

Accept other sensible operator that indicates
subtraction.

If a pseudocode operator given, must be a single
word/symbol (e.g. minus), not containing spaces.
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¢ for scoreCount = 0 to scores.length
=

Line number
« 03

Correction
¢ total = scores|[scoreCount] + total
* total = total + scores|[scoreCount]

¢ toptal += scores|[scoreCount)

1 {d) 1 mark each: 3 Ignore lines 02 and 05 in answer unless these
* Startis set to 3 online 01 and 3 is output on | A9% | change or output any values.
line 03. =)
* 2,1 and 0 are output on next 3 iterations Candidate may repeat start value when
\!U'ilh start updated to 2, 1, 0, -1 on correct unchanged. this is acceptable.
line numbers.
* Finished is output on line 06 Penalise incorrect or missing line numbers or
Line stark Output additional output once only then FT. This includes
01 3 where variable change and output appear on the
- 3 } BP1 same line.
04 2 Bl -1 must not be output for BP2
03 2
Penalise missing or incorrect output once only for
04 1 BP1 and FT for missing or incorrect output for BP2
= : ~BP2
04 0 Finished may be with or without quotes. Ignore
case or minor spelling error.
03 0
04 1 Max 2 marks if any incorrect output or changes to
— start.
06 Finished BP3
Do not accept calculated values of start (e.g. 3-1
2 (a) 1 mark each: 2 Question asks for a definition. Examples may
Syntax error (A1 1) | strengthen the response but are not acceptable by
s Error in the rules/grammar (of the program themselves.
language).
» Program does not (fully) run / translate / Do not allow “errorfproblem in the code, does not
execute / start (BOD) work / does not do what designed/intended to do”
for either, this applies to both.
Logic error
* Produces incorrect / unexpected “Error in the syntax” or “error in the logic” are NE
result/output even with examples
+ Program runs/does not crash
2 (b) Line number 4 1 mark for each line number correctly identified.
. 02 (AO32¢) | 1 mark for each correction. Correction must match
Correction line number.

If wrong line number, do not mark correction. If no
line number, mark correction enly.

Do not penalise if response removes -1 from
scores. length as long as it starts at 0.

Do not penalise potential off by 1 errors for looping
(Python).

Do not penalise case or minor spelling errors as
long as intention is clear.

Allow description of change that would be made
(e.g. “change 1 to 0")

First correction is fixing indexing error so element 0
is included. This could be done on line 03 e.g.
scores[scoreCount-1]. Second correction is

fixing addition of total.

If both errors fixed on line 03, full marks should be
given. e.g.


https://www.gcsecomputersciencetutor.com/

GCST

e.g.

* Both produce a sorted list / array

+ Both work in place / without duplicating data /
without using divide and conquer

+ Both need a temporary variable

* Both swap values

* Both use loops / iteration / repeats

+ Both loops are nested / inside each other

+ Both (may) need multiple passes

+ Both use selection

s Both work with an array / list data structure

+ Both work from left to right

+ Both build up sorted list one item at a time
(after every pass)

+ Both compare (pairs of) values

* Both (typically) less efficient / slower than
merge sort (or other sorting algorithms)

3 (a) 1 mark each 2 Do not allow answers that clearly refer storing the
« stores/holds datalvalue/name/names [pos] | “°?'® | position / index (or any other out of context data) for
* ...so (value) can be changed / swapped / BP1; it is the name itself that is being stored, not the
moved / overwritten / inserted position. If unclear, allow BOD.
« __.without being lost.
« will be assigned to names [pos=1] e.g. do not allow “holds the values of the index /
holds value for position of the name”.
Allow FT for subsequent points.
3 (c) (i) | 1 mark each for insertion and bubble sort, max 2 2 Answer must reference both bubble sort and
(AO11b} | ingertion sort for 2 marks except if efficiency mark
Insertion sort: plus expansion given.
+ inserts/moves values into correct position
» inserts value once (then in correct position) Allow reference to big O for efficiency discussion.
+ stops when end of array reached // completes
in one pass through the array Only award efficiency once. Only award fewer
= moves items down the array / left iterations once
+ start of array becomes sorted first
« creates a sorted array within an array // has a Do not accept “completes in one iteration” for
sorted/unsorted partition / section / list insertion sort.
= starts on 2" value
¢ more efficlent/faster than bubble sort Accept list / data / values / etc for array.
* Ial\:rgbr:;:;.l SEEWER 1L FEONES;  CO M BNISNE fon “when data more scrambled” only makes sense
& . leniklisnons sk when discussing efficiency/speed, do not give
marks for saying that either can handle data that is
R —— more scrambled (they both can sort data however it
* comparesiswaps pairs of values ISiananged):
* valueis ral:'te.ratadly moved/swapped (until in Do not accept “bubblefinsertion sort does not” for
correct position) 2nd mark.
= repeats if a2 swap has been made // needs
multiple passes
+ will complete a final iteration once sorted (to
check for no swaps needed)
+  moves items up the array
* end of array becomes sorted first
+« moves/bubbles the highest value to the top
+ |ess efficient/slower than insertion sort (on
large sets of values)
* ... more iterations / comparisons (on average)
+ ... when data more scrambled
3 (€) (i) | 1 mark each to max 2 [Aof - Allow reference to both sorting / putting items into

order for BP1.
“Allows sorting of numbers and strings” meets BP1

Allow answers relating to not needing additional
memory as BP2.

Allow “breaking into smaller lists" as divide and
conquer for BP2,

If answer is a statement (e.g. “uses loops”), assume
candidate is talking about both algerithms doing
this.
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5 |l

1 mark each to max 6

« |Initialise / declare score (to zero) before
use, outside of any locop

* Generates 2 random numbers between 1
and 10

* Inputs answer from user displaying suitable
numbers

« Checks if input is correct answer...

» ... ifcorrect adds 1to score

« Repeats BP2 to 5 three times (for bullet
points attempted)

* Qutputs score after reasonable attempt at
counting

6
{AD3 2b)

No need to cast data to string/integer.

If random numbers chosen, BP3 must use these. If
no random numbers chosen, allow manually
setting values

BP6 can be awarded for either a loop repeating 3
times or the same code written out 3 times

BPS can be given FT if sensible attempt at BP4

Do not award BPE if same numbers used for every
question. Must pick new values each time.

Do not penalise potential off by 1 errors for looping
(Python) or random number generation

Example answer

gocore = 0

for count = 1 to 3
numl = random(l,
num2 = random(l,
ans = input ("What

num2 + "7?")
if ans =

10)

10)

ig” +numl + " + " +
numl + num2 then
score = score + 1

end if
next count
print ("You scored "™ + score)
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2022 )

Decomposition
Abstraction

J = Start and end’slop with all boxes connected, no boxes

that do not bead o another box (Ho arows nesdéd)

= lInput thres varables using parallelogram shapa
= Chacks all threa criberia (day, shudent, discount cand)
using diamend shape(s) with two lines from each

& . Ouiputs “ul price” with commect condibong using

parallelogram shape
+ .Outputs "half price” with comect conditions using
parallelogram shapoe
Guidance for correct outpuls
Conditions Dufcome
Mot Saturday and (eithar a | Half price
shudent or has & d=count
cand |
Saturday or (not a student | Full price
and doesn't have a
despount cand).
| Swsturday Shuser Disgmunt Card | Quitcoms |
] M M Full price
N N ¥ Half price
M ¥ M Half prics |
N ¥ Y Half price
i g M Full price
W 1 ¥ Full price
Y i i) Full prica
i i ¥ Full prica

=

OO

g

ERSTEUT ERITEUT
Tull pdw Tyl oy

Cruastion asks for a flowchart, Answars as pseudocode, high
lewed language or ofher forms are nol acceplable 9 (MAG).

BP 4 and 5 anly o be awarded i all decisions ensure comect
output and clear whal the decisions are. FT for incorrect shapes
used o no INputs as long as decisions are logically comest. Must
attampt all Ethrea Beces0nNs.

HAlow calculation of hall price / full price instead of message but
this musd sdill be output,

Inputs | decisions may be presanted as individual or sombined
bewes bul must slill store as thnes variables.

Penalise lack of parallakegram for inputicutput once only then FT

BOD parallalogram shapaes: if not sume whather input or output as
long as conbead is clear (8.g inpuls al stad, outpuls at end)
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F3 ) & Mumber of people (o the abla) ! whather there are 2 Ignore additicnal inputs that would be sensible, such as cost of
more ihan 5 people of not "r;:li the meal,
*  Cholce betwean parcentage and value [ actual ) )
value ol Bath mnwm“ Accept inputs in form of pseudocods | high-leved language,
Max 1 if ather redevant inputs given,
“Whether fo keave a lip or nofl™ or “Amount of tip” NE far BP2,
Musl address both the percaniage and walwe of tip ¥ asked for.
BOD “typa of tp° for BP2
2 {dj (il |= Convert/change one data type o anather 2 Do not accapl "change 1o sining” — this is the use in this example
* Ling 03/ 3§ thres (AOH 1b, | bt rot a definition,
ADZ He)
T ) | () [« Kofi20F as s1afD on line 03 4 Max 2 If incoerect ordar, kgnona misspalling of Kol
: Z1x as stam on lae 03 e Penalise lack of | erors wilh line numbers once then FT. Ignore
= Kofi2d2xx as slaffil cn line 05 . ! :
« 1D Kofi2021xx cutpul on line 07 as first and only sulpul capitalisation. Ignore additional lines unbess outcome impacted
stafrIn does nod hewve space in. Oulpul does have a space in.
Penalise spaces once then FT. Do nod penalise unless obvious.
Cucies around answar is QK. but do not allow quates arsund
ail SNSwens, 8.0, 107 Kafi303]1xx i§ NCOmBct.
“u- ELCATS A ataffip m
m Kol
oz 201
o Kofi2021
05 Kafz02ix
i} Kofizi21ax
or I Kedi202 1w
3 (a) « Marge inlo cormect sorted lists of size 2 (12 45/ 98 1007130/ “":31 D mat eredil BF3 simply lor 8 sored lisk
2T 17} L]
*  Merge inlo cormec] sorted lists of size 4 (-85 12 48 100 1 27 .13 Groups of numbers must clearly be the comect size.
07 ..
= . Margs into comect sorted kst of size 8 -89 -27 13 012 17 45 Do nal all allore answers thil show lisls being menged
A0 and than sofing in place, his is inoomest.
3 [1L1] -ﬂ-nrl'uurhmm;muhﬂmrtlndt 4 Do mot allow “split the list in hall™ on its own as frst siop,
Salect / choose / plck middie number (or leftight of middle as | #0178} | this is incarmect,
even numbar) and ..
& check if selected m.rnh-r is equal to | matchas targat Can gel BP1 and 2 in oné slep (e.g. “check il the middie
rrurnbe (ol L compae) number is the one we're leoking for™)
« . if smarched number is larger, discard loft half f if searched
rumber is smaller, discard right half For BP3, accapt focussing on comact half
=  Repaat urtil number fownd )
s ... or remaining list i of size 1 /0 {number not faund) Repest (BP4) musl be in e combext of an atiempl al a
binary saanch. Allow cormect relenence o recursion.
“unilil numibar (8 not 0 the B81° 8 ME for final BF. Need 1o
sxplain how this is known.
3 | e 1 rrark asch 2 27 pulled point mus! cover beth ideas of checking all of
= Starting with the first value (AD1 18} | the values AND being done in ordar,
= Checking all values in order
“Checks each value” [ “one by one® | “siep by step” by
itsalf is ME, doas not say in ondar,
Do not accept “repeat until value found” for BPZ
(question says number (8 not n tha ksl)
“Checks each value from beginning to end” implies ardar
50 gats both BP and BP2

GCSECOMPUTERSCIENCETUTOR.COM
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4 | =) # inpul and storesiuses value with message B 2.9

»  aftempl &t repeating. .. A03 8, | num = input|"Enter how many nunbers®)

s . porrecily repeats number of limes given as input AO32e) | for x = 1 to num -

- __mm“uma,hmwiminwm;‘:.Jhu' temp = input ("Enter a number®}

il of hess rumhers Eotal = total + temp

* .. cogscily calculate an average (tatalinum) :f?:r_:r_n- s

* ﬂutpul koth tatal and average print {total f/ num)
I flow chart used, commect shapes neadesd.
Aligw inlerance of 1 with numbar of loops for BP3 with
for oops
BF1 requires input with & message (can be bao
stalements, a.9. prinl and then input or combined. Input
st be slored ar used.
BPF3, 4, 5 must be logically comact 10 be cradited
Ignone nor-iniliaksaton of olal
BP & can b given as FT as long as an altempt has been
rrade al warking oul a iotal wilhin the lsap.
BPE can ba given as FT long as altempl made ai lotal
and sverage (nol necessarly in a loop)

-_5-"_{“ ¢ npuis hours AND alectric (wo separabe HDI:;HI“ T & Initialisaticn of price and hours not necessary, but if presant hours
sioning or using thasa, must b non-zero for BFS io be given.
»  Checks if car is elactric (IF/Selec stalement)... W03 2

...comectly calculates and oulputs price (howrs = 2
¥ prica ! Z) for aleciic

...cormactly calculates and outputs price (howrs * 4
i slectric price * 2) for non-alectric

Abiempt ai repatition of BP1 o 4....
...umil ) hours anferad

BPS must include all points attempted. Can still be credited if any of
BF1 1o 4 not attempled / incomect.

BP4 can ba given as FT evan if BPS (loop) is in the wrong place |
does ni include &l required code

BPE could be achieved as repeated funcion calls { recursion

HﬂﬂﬂanuHmﬂahunfHE$1hmIlﬂﬂﬂ1amnlnmudaﬂlMﬂﬂnkm$lﬂ
fina, For example, input of hours outside of loop bul input is then
repaated again & end of loop,

mﬂnilmpl'\-'l'.ile- hauras = q{m.llﬂbl-‘l]
Do not panalise answers wharn 0 is output when loop axits

a4
while hours != 0
houwrs = LRput ("Enter houra™)
electric = input("anter ¥ for alacteic or N7)
if eleactirle == "Y" i hadn
price = hours * 32
alagell alactric == "H" than
price = hours * 4
andl f
print |price)
andwhile

GCSECOMPUTERSCIENCETUTOR.COM
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SAMPLE

2 |a ¢ input["enter firat numbez®) ] Allow equivalent pseudocode expressions
s if (AD3 2b) | Variables must nod have speach marks around tham
* pamg
¢ print (puml)
# print (pumd)
b « use of condition conirolled loop (while or doduntil).. . 5 ag. 1
* ...checking condition of number larger than or equal to 0 | (AO3 2b) | store 10 in number
*  Inpul number from user within loop (FT i no loop) mﬁﬁmr = grasiar fan or aquel o () dothe
*  multiply number input by 2... Take input from the user, store in number
o L 0ulpul vahes in Aumbes Multiply number by 2
Ciuitgest mumber
ag. &
while number >= 0
numiser = input}
oulputnurmber * Z)
Ignore non-initialisation of valuwe used in condition for
loop.
d |a « RebEl 1 Comect Answer Only (allow any case)
(AD2 1b)
b i s witFr 1 Correct Answer Only (allow any case)
(AD2 1b)
ii ] 1 mark for each correct bullet to a maximem of B,
* Taking firsiname, sumame and teacher or student as | (AO3 2b)
input i usad, a fowchar should reprasent the bulleted sleps
# Chacking IF role is teacher/student (using in the answer colurmn,
appropriate selection)
»  For teacher . Generaling last 3 letlers of sumanme
using appropriate string manipulation
« __Genersting first 2 of letters of firstneme and adding
10 priviows
« For studant.... comecily calculating &= before
«  Comect concatenation and outpul
e.q.
Ask the usar to inpui the data, store in variables firsiname,
surname and role,
Check whather the role entered |s leacher. If it s, join the
right 3 most leblers in sumame with thae left 2 letiars in
firstname. Store this In wsemame.
Wit is not teacher, join the left 3 letbers from firstname with
thiz left 2 letters from surnarme, Store this in usemame.
Qutput the valee in usemama.

8 |a : : : ictory 4 1 mark for each row from rows 2-5. Allow mulliple
cima btmd ight W nibbls _loom (A02 1b) | swaps In one stage, where it s clear that a bubble sort
bait  crime fright wictory nibble loose has been applied.
bait crime fright nibbde viclory loose
bait crime fright nibbde lopsa  victory
bait  crime fright loose nibble viclory

GCSECOMPUTERSCIENCETUTOR.COM
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E |b *  Comparing zebra lo orange 4 1 mark per bullet (multiple ways through, marks
» Greater, so split and take right side (ADZ 1b) | awarded for appropriate comparison and creation of
* Further comparison (1 or 2 depending on choicas wib groups).
made)
« Cormect identification of zebra using methodology
above
a.g.

compare zebra bo orange
greater, split righd
compang bo wind

greater, aplit right

compane to 2ebra
8 (e 4
(03 2e) | one mark for first row
x ¥ output ane mark for row 2 and 3
MP1 15 0 ona mark for rows 4, 5, and 6
14 1 one mark for the cormact output (the only value in the
MP2 output column, in any position)
12 2
2 3
MP3 5 4
o §
MP4 5
8 (g |i |Input 2
=  Mumber of hours god minuies (03 2a)
Output
« Mumber of minutes
B [g |0l [» Takesinput from the user 4 High-level pregramming language / OCH Exam
* Compares if input is larger than 120... (A03 2b) | Beference Language response required
o i true, outpuls *¥ou played games for too
lang!™ Do mot accapt pseudocods | natural Englsh.
<ol Falksm, bs "y d ur ti ) )
. ;1I-1:!"mu ou are under your time e rm givan

minutes = input ("Enter minutes played™)
Lf minuces > 120

print "You plaved gameas for too longl®
else

print "You are under your Cime limiti®
andif

Accept albernative {bul suitable) output messages.

Accept Ingical comparison of imput less than or equal to
120 and appropriale Trua/False slalements.

GCSECOMPUTERSCIENCETUTOR.COM
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2021

2 {a) 1 1 mark per row
Statement True (*') | False [¥)
The list of words is initially splt into a 'y
sorted set and an unsorted sat
The insertion sort wses a divide stage Iy
and then a congquer slage.
The list of words must be in onder ¥
bafore the inserlion sor can start
Each word is insarted into the comect Iy
place in the array, one by one
The insertion sort will not work because o
the word “wall” appears twice,
ib) = Pick middle value / pumpkin i find midpoint 5 Do not award generic responses excepl
= Compare this bo housa, ne mateh for BP1 Musi dearly show the steps taken
s purrpkin=house. ., for this list 1o schieve more than 1 mark.,
« ___ohdescard bop hall of st focus on battom hall . .
*  Pick middle value sgain, either house or flour... Do not award “splits the list in half* for
« . finds value / repeat to find value BF1 or4 - incorrect
Allow diagrams to demonsirabe the
plocess
Allow reasonable altempd ol BP3 1o alow
acoess o BP4
3 ja) * |nitiglises (lotal) as O (outside loop i present) Example answar

= Inpuls a number and slongs the value

= Adds the npul to the total (iniliaised in B2 il
prasant)

# Prinis iha tolal

« |terates over BP2-4 (if prasent)...

# ...unfil total is owaer 100

total = @
while total <=100

X = ipmput ("Enter a numbar™)
total = total + x
print {total)

endub ile

GCSECOMPUTERSCIENCETUTOR.COM
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L]

« Count=0
Dutput Count

* Al non-decision boxes and YES Inom decison
boxes linked in a sequential Tashion from Start
to End.

¢ MO from first decision box linked to skip owver
increment of count

¢ N from second decision box linked back to
INPUT

lgnore supefiucus nsiruclions &2 lang & they do nol
affed the oulcome of the agorithm

BOD misspeliing of Count as long as it is recognisable
lgnore caplitalisation.

Yes
R3d 1 TO

SOURT

Abstraction

.. focussing on the important elemenis I ignoring
elements that do not contribute to the solution
simplilying the problam

Decomposition
...breaking 8 problem down [inbo is constibwent
parts)

Algorithmic thinking
5ol out the steps needed to sohve the problem I
reprasented in a flow chart { s pseudocode

{il] | 1 mark por bullel point, max 5 Example answar
* |nitilises & count varisbla o
* ssks user for an input count = 0 _
= Checkif input is over 50... for ®x = 1 to 10 _
= .. increment count varishle if True valua = ipput [“antar a walua®™]
—— e
+ Repeats BF 2 and 3 (il present) until 10 numbers = ‘i;ﬂﬁf_‘;j;f‘fﬂ .
have besn entered o
2.
+  OQutputs count gnce 10 numiers have heen n“L"';d*'
entared print (ceunt]
Response rrust be in pseudocode & per question, loweharts or
structured English ara MAQ.
d] a.qg Mark in paira. 1 mark for name, 1 mark for descripbon

Description must mateh technique (il given).

GCSECOMPUTERSCIENCETUTOR.COM
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2020 )

2 ja) 4
Lirui Prasgram code Qutput -
il print seare 18 k4]
09 print “nama" nama
10 print a7
NEWSCOCE [(SCOTE; 2 |
11 prink score 18
1 (] 1 mark par bullat 5 Reasonable attempt at BP needed for credit BP2, 3 and 4

*  Chacking if noney>=price.. )
= .decision ({diamond shape) used ?ﬁ Ignore other additional code.
*  _venditem() &nd giveChange (money-price) i

Trualfas B8P3 and BP4 must follow an from True/False [ YesMNo
* ;;ﬂ”;im:::;h start and end the program and all Subroutines names and paramelars must be comect. ignorne

mitesing brackels on venditemn.
WAy Falsa Dhutpat
»=price o “Erroe
| True
yandreml
X
i ey price]
6 (&) *  Access Rob” /[ studentnamas(d]... 4 Answer must refer to this array, not & generic description

= . does not egual “Anna® [ not desired Rem of ingar search. “Acoess first ilem” i NE for BP1 or BPF3.

move on A0F | Must refar to this scenario.
*  Access “Anna’ | sudeninames{1] sl o
s . .does equal “Anna” i slop I ilem foeuwnd Max 1 for “Compare ‘Anna’ to each item in list" if nothing

alsa credibed.
& | (b) * Anna inserted before Rob as first two 5 Anna | Huw | Emma | Patnce | lqbal ||

elements, ,, Anna | FAob Huw | Emma | Painca | Igbal
# . Huw correclly inserbed into sorbed list. .. AOZ Anma | Huw | Rob | Emma | Patice | Igbal
= ..Emma comectly nserted info sorted st .. 065 || "Anna | Emma | Huw | Rob | Pabice | Igbal
= . . [Patrice comectly insarted inio sorted list ... Anna | Emma | Huw | Patrice | Rob Igl::l
s . .lgbal comectly insered into sared list and no Anna | Emma | Huw | Igbal | Paiice

further changes made.

Sorled list highlighted
GCSECOMPUTERSCIENCETUTOR.COM
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2019 )

2 {a) 1 matk per bulst ta masx 4, 1 mak per row 4 Correct Answer Cinly
ADZ 1 (4)
& 10 Do not sccept “x°, *Y", abe.
s B
« 0
- 2
2 b} 1 mank per bullat b mas 6. & Question spacifically asks for psewdocode.
A 2o (6)
«  Imputs tbwo value (as X and ) Outputs should only be given if they ocour with the night
+« Compares § X = langer than ... condition{s).
. Outputs X onty whan Ealse
= Compares il X is less than 12, Example giggdthm
s Dutputs X oaly when Tree and X =¥ .
- s nput X
.. Dutputs ¥ onhy when False gng X = ¥ ingut ¥
if = > ¥ then
if x « 1F than
print x
mlas
print ¥
end if
alpa
print y*x
end L1f
Vanables do not heve to be callad x and y.
Accepl equivalent compansons (e.g. 1f X <= ¥
Allow FT for outputs from incomect comparisans where a
gengible alempt has been made.
3 (aj | 0 | 1 mark par bullet b max 1 1 Do not accept examplas of logic emors.
A 1B (1)
= AR efmor that resulls in incormect output | unexpectad
result
+ Contains an ermor but still runs | doesn't crash
3 (e} | (@) | if num MOD 2 == 0 then 1 Imgartant point (8 that == 5 changed 1o == or =
AD32b (1) | Accept aRemalives that produce the same resalt (e.g.
Lf num MOD 2 = O then <=0, <1, =1, elc.}
Ignone any casting (e.9. using nk{) io convert to a member;
Accept other minor changes o the line as long i logically
works
Accept versions of MOD frem high level languages (e.0.
Python: if num % 2 == 0')
3 (by | (@ | 1 mark par ulet 1o max 1 1 Do not accapl exampbes of syntax emor (e.g. misspaling)
A 1b (2)
= An emor in the grammar of the program  amor that
breaks the rules of the programming language
s Cornlaing an el bul will mol nen ! ranslale | exacule
3 (b} | (i} | peint(“cdd™) 1 Must include quates (single or double). Do not penalise
A02 1b (1) | speling mistakes in message,
Accapl sengible albernatives to “odd”
Accepl allemalives for phnt 7 oulpul &8 long as spelling s
BCCUTBlE
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4 (a) | () | 1 mark per buliet io max 2 2 Accept answers relating b using fewer computational
AC 1a (1) | rescurces
*  Removing / hidng / cbecuring unnecessary detall A 1B (1)
s Facusing on the impariant detadl Mus! be the programmer making the decision.
+ Simpiifies the problem !/ reduces complexity /¥ Easy to
solve | understand
4 (a} | (i} | 1 mark par bulst 1o max 1 1 Mari frsd anewer only
Al 1a (1)
=+ Suiable exampla of what can be focused on (B.9. Adiow any suitable example of abstraction as long i is
pleyer name, match results, goals sconed) redesant 1o the sysiem.
+  Sudable al what o remeveidie (anyihing
relevant that is nol resullsigoals soonad) Aliow gither first name or surmamsa to e removed s an
& Susanie EXEmpe of & nmmfmm mada example, bt do nol allow both 10 be remdvad.
[ (-4} (i} |= Motinonder ! somed i Mark firsi answer anly
A2 1k (1)
[ [[4] {liy |+ Linaar {search) 1 Mark firs! answear anly
AD1 b (1) | Allow other valid searching algonthms as long e ey
wiork om an unsoned list (2.0 front and back search)
& id) | (i 1 mark per bullet io max 2 2 The vamable records whathar a swap has taken place; it
ADZ b (2) | does not pariorm the swap.
# Flag / record whether a swap has taken place or not
+ chéched as condition o decide whether to repaat
& [ id) | (i} |1 mark per bullet o max 2 2 Do not accept “sors murmbers™
A2 b (2)
«  Swaps, “swaps numbers” meets BF1. Explanation of which values
¢ _vales of quesesize [p] and quevesize[pal] in the aray are swapped meets BF1 and BFEL
e when ! i larger than
q.JeuH?S:E;:ﬁEIPI = D et accept direct word for word repetition from the
*  using a temporary variable doesn overwrite numbers program (8.§. tenp - queuesize(p] ). queston asks
Hexplanation of process for an explanation.
Explanation of lemporary vanable musi be logically
corract.
& | (d) | () |1 mark per bulet bo max 2. 2 Accegpt “inser”. Do not penalise speling.
AD1 18 (2)
= Inserion ($o) Do not sccept bubble sort (given in previous guasiions)
= Merge {so)
[w mot eward searching algorithms
Allow ather walid Soing algorithms.
(e.0. quick o, heap sort, shell soi, selection sor, radix
sort, bucked Sort, tim Sort, comb sorl. pigeonhols o,
atc. )
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6 () 1 mark per bullet o max 8. 2] Anegwers can e in any suitable format (including
A3 20 (8) | pseudocode, Nowchart, ele). N fiowchan used, accept any
»  Input height sensible shapes.
# Accapts riders =/ == 140 wilh suitable message
* Rejects riders </ <= 120 with suitable message Do not penalise for lack of inftaksation of variables
s Checks if height beteeen 120 and 140...
e . If True, input whether accompanied Ih.mn must repaat untl & riders allowed. not just loop B
] Sutable output message for Tree AND False mes.
» Comectly counds numiber of riders |n all cases of
being allowed to rige (de nat panaiiss candidates Do not credit asking whether accompaniad if in the wnong
for counting or mot counling accompanying adulls) paecs.
* Alimpl 1o loop besscl on & ricers sicwed Condition for BP4 may be 120 < h < 140
[ riders=0
checks for nder height may be implicit (e.g. using hil i 5
ELSE after checking other heighis). If the answer watle Tioarn
logically works to produce the comect output. it should ‘_:Pt"r_hmgh" )
be marked g5 comact, i eight >= 140 then
output “allowed”
Loop wil almost cerainly be condition controlled rideras = ridera + 1
(WHILEADD LINTIL) b gain BPE; count conirolked glif height >=120 then
(FOR) loop requires signiicant manipukation o work inmput withadult
SuCoessiully if withadult == "yea”
output "allowed"”
rlders = riders + 1
Elae
sutput "not allowed”
end if
elee
putput “not allowed”
end if
andwhile
6 | (¢) | () |= MNotinorder/sorted 1 Mark first answer only
AOZ1b (1)
[ (¢) | (ii) |+ Linear (search) 1 Mark first answer only
AO11b (1) | Allow other valid searching algorithms as long as they
work on an unsorted list (e.g front and back search)
[ (d) | (i) 1 mark per bullet to max 2 2 The variable records whether a swap has taken place; it
ADO2 1b (2) | does not perform the swap.
+ Flag / record whether a swap has taken place or not
« checked as condition to decide whether to repeat
[ (d) | (ii) | 1 mark per bullet to max 2 2 Do not accept “sorts numbers”
AO2 1b (2)
Swaps.. “swaps numbers” meets BP1. Explanation of which values
« ..values of queuesize([p] and queuesize[p+1] in the array are swapped meets BP1 and BP2.
s ..when queuesize is larger than
e e 1 e Do not accept direct word for word repetition from the
+ using a temporary variable //doesn't overwrite numbers program (e.g. temp = queuesize(p] ), question asks
{lexplanation of process for an explanation.
Explanation of temporary variable must be logically
correct.
6 (d) | (iv) | 1 mark per bullet to max 2. 2 Accept “insert”. Do not penalise spelling.
AD11a(2)
* Insertion (sort) Do not accept bubble sort (given in previous questions)
* Merge (sort)
Do not award searching algorithms
Allow other valid sorting algorithms.
(e.g. quick sort, heap sort, shell sort, selection sort, radix
sort, bucket sort, tim sort, comb sort, pigecnhole sort,
etc.)
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6 (e) 1 mark per bullet to max 8. 8 Answers can be in any suitable format (including
AO3 2b (8) | pseudocode, flowchart, etc). If flowchart used, accept any
+ Input height sensible shapes.
« Accepts riders > / >= 140 with suitable message
. Rejecp[s riders < / <= 120 with suitable messag?e Do not penalise for lack of initialisation of variables.
« Checks if height between 120 and 140... o )
« . If True, input whether accompanied ItToop must repeat until 8 riders allowed, not just loop 8
« ... Suitable output message for True AND False e
+ Correctly counts number of riders in_all cases of

Do not credit asking whether accompanied if in the wrong

being allowed to ride (do not penalise candidates place.

for counting or not counting accompanying adults)

+ Aftempt to loop based on 8 riders allowed Condition for BP4 may be 120 < h < 140

Example alggrithm
riders=(

k ider heigh implicit (e.g. usi
Some checks for rider height may be implicit (e.qg. using while riders <8

ELSE after checking other heights). If the answer

logically works to produce the correct output, it should input height
be marked as caorrect. if height >= 140 then
output ™allowed”
Loop will almost certainly be condition controlled riders = riders + 1
(WHILE/DO UNTIL) to gain BP8; count controlled elif height >=120 then
(FOR) loop requires significant manipulation to work input withadult
successfully. if withadult == “yes”
cutput “allowed”
riders = riders + 1
else
output “not allowed”
end if
else
ocutput “neot allowed”
end if

endwhile
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2018 )

2 @ [ « 234 All three numbers needed in the correct order (with no
other numbers) for mark.
2 (@ (@) [« 15 Accept 3 x5
4 fel | {0 | 1 mark per bullet, max 4. Candidales can describe how [he merge sor would
wark rather than showing output values at each siage.
= Lisi spiit into individual elerments (may be done over
sevaral sieps or just 88 8 starting point) | iribarrracinbe st
+ Merge individual elements inio sorted lists of size 2 ! e
Merge :ﬁ g“ll: i ':':' ;“"‘I“‘" - ‘:‘H:'l“"' Do not give final mark for simply showing the lis! sored.
Merge = i fina ) Must have the [comect) idea of where it being menged
from prowious lists.
Candidates’ answers dascribing / showing other sorting
glgorithms (8.g. bubble sor, inserion sort) are warth 0
marks.
. ""1 ;_.'- I.I"""l-. .p":. - -"--., .l"':. -:-‘..h"...-
RALC JELE, REEL BADLE BESREE TALED EARDIR
T w
IAEOLE, BACYT, TFLYTT, HODPES, JRVIS, ME1Z: TRLEE, INADY
4 (e} [{i) | 1 mark per bullet, max 2. Accept (comect) reference to big O notation for 2™ mark
on edther mark point although his @ beyond soope ol
= Fasteriquicker (to sorl) GCSE specification.
= for large lists / for lists that are more unordered
Allow *more efficient” for BOD on first bullet point.
= Has a consistent running tirme (for a lists of same
length). ..
= _..doesn't depend on how ordered cnginal list is
] 1 mark per bullet, max 6. Example algorithm
= [Initialisation of A, B and C as zero. acount = 0
+ Allows inpat (of anything) from the user beount= 0
+ [ncrementing A, B and C depending on input coount '"T
+ Repeats bullet points 2 and 3 e
= _.5lopping only when “END" is entered whbLE wmbe m oERRC - B
=  Prints out all 3 individual counts gnd prints V“'E'le ; "_f“:ﬂp::h CAe Ben e
calculated total count sEovEEE woomnen
agount = agount + 1
eglsgif vote == *B* then
bBeount = beount + 1
alaaif vote == “C" than
eoownt = Seount + 1
and 1t
endwhile

pELRE acount
pELRL Doount
print coount
nrint arnontShennnt Soennnt
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2017

T 1 mark par bullet & | Allow pseudocode, Nowehart, or structuned English as long

» Shodng a number for the user 1o guess as it is nod pust repeating the instructions and where it meats

*  Loops 10 limes cormacily the bulle] points.

= |npuls the user's guess

+ If comect, outpuls congratulations and stops the loop / if candidate uses FOR bop, accept 0to 8 /0 to 10/ 1 to 107
ends the garme (any appropriate method of breaking 1 to 11 {or equivalent) as valid for 2™ bullet point.
out of loop)

+ |f the guess is greater than siored member, outpuis
lowes (oF Sirmilar)

= I the guess is lower than slored member, outpuls
higher (or similar)

a.g. using while loop
num = 50 J/ jsoald be & rendas nusbes)
¥ = 0
while = < 10
Lnpukt gquess

if guess == num than
output "Congratulations®™
x = 10

glseif guess > num then
output "lowere®™

alaa
output "higher®
@mndif
= x 1
and while

&.q. exarnple using for loop
num = 50 _."|" feould be & randasm nusbwr)
for = = 1 ta 10
input guass
if guess == [um then
output "Congratulations®™
end S/ {eould be break / exit, ar x = 10}
elaall guess > num then
output *lowae™
@]Ea
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2015

b +« (Age <20 s FALSE s0) Dosg = 2 3 Awrard mark for first bullet only if 2 clearly refers to the
+ | Gender = “Female” is FALSE) so Dose = Dose * dose.
0.5
+« . therafore Dose = 1 Allow follow throwgh emor for second and third bullet. i.e. if

candidate has the wrong dosa they can still ged a mark for
Dose * 0.5 and for doing this calculation correctly. (Typlcally
3* 0.5 = 1.5 which is therefore worth 2 marks)

] + (Age Is less than 20 = true) so Dose = 0.1 * Age 4 Candidates do not need to refer to dose, provided it is
« 10 clear that they are parforming the correct operation.
+ [isPragnant AND Dose > 151 is TRUE
« Doss=15 For 3" bullet it is sufficient if the candidate has shown that

both isPregnant and (Dosa = 1.5) are TRUE (This may not
be at the same paint in the answer and they do not need 1o
explicithy stabe the result of the AND).,
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