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General Marking Guidance

All candidates must receive the same treatment. Examiners must
mark the first candidate in exactly the same way as they mark the
last.

Mark schemes should be applied positively. Candidates must be
rewarded for what they have shown they can do rather than
penalised for omissions.

Examiners should mark according to the mark scheme not
according to their perception of where the grade boundaries may
lie.

There is no ceiling on achievement. All marks on the mark scheme
should be used appropriately.

All the marks on the mark scheme are designed to be awarded.
Examiners should always award full marks if deserved, i.e. if the
answer matches the mark scheme.

Examiners should also be prepared to award zero marks if the
candidate’s response is not worthy of credit according to the mark
scheme.

Where some judgement is required, mark schemes will provide the

principles by which marks will be awarded and exemplification may
be limited.
When examiners are in doubt regarding the application of the mark
scheme to a candidate’s response, the team leader must be
consulted.
Crossed out work should be marked UNLESS the candidate has
replaced it with an alternative response.
Types of mark
o M marks: method marks
o A marks: accuracy marks
o B marks: unconditional accuracy marks (independent of M
marks)
Abbreviations
cao - correct answer only
ft — follow through
isw — ignore subsequent working
SC - special case
oe - or equivalent (and appropriate)
dep - dependent
indep - independent
eeoo - each error or omission
awrt —answer which rounds to

O O 0O O 0O O O O



No working

If no working is shown then correct answers normally score full
marks

If no working is shown then incorrect (even though nearly
correct) answers score no marks.

With working

If there is a wrong answer indicated on the answer line always check
the working in the body of the script (and on any diagrams), and
award any marks appropriate from the mark scheme.

If it is clear from the working that the “correct” answer has been
obtained from incorrect working, award 0 marks.

Any case of suspected misread loses A (and B) marks on that part,
but can gain the M marks.

If working is crossed out and still legible, then it should be given any
appropriate marks, as long as it has not been replaced by alternative
work.

If there is a choice of methods shown, then no marks should be
awarded, unless the answer on the answer line makes clear the
method that has been used.

If there is no answer on the answer line then check the working for
an obvious answer.

Ignoring subsequent work

It is appropriate to ignore subsequent work when the additional work
does not change the answer in a way that is inappropriate for the
question: eg. Incorrect cancelling of a fraction that would otherwise
be correct.

It is not appropriate to ignore subsequent work when the additional
work essentially makes the answer incorrect eg algebra.
Transcription errors occur when candidates present a correct answer
in working, and write it incorrectly on the answer line; mark the
correct answer.

Parts of questions

Unless allowed by the mark scheme, the marks allocated to one part
of the question CANNOT be awarded in another.



SIew g [B10]

(TN Adwr jySTr Sunpom
NugeIn| .AO< nozv pIeme pue JoMsue 3] Je J0O[ bmﬁbm 1.U0(T :9)ON
MSI 19)ON
|04 1001100 AJ[Ng
( ) o
091100 ULID X6 4+ X oix
TN ! i P Y6 +X9 YO~ X9

SIewW ¢ [B)0],

1V

)

TN 4

oomx@
Sql

SIew g [B)0]

1V

XYI—XT1I—G1

1N [4

AV XIC—X0I+¢S1




Sydew 7 [€)0.

IV

1IN

SyJdew 7 [€)O0].

((9oueysur 103 10p © "9'T) ABM IOYJOUR UL AJ}OBXO PIFNUIPL
9q ueo syutod papraoid) AJuo 9ouo ¥ FUISSIW © 9SI[eUdd '€
suaddey 31 owin ISI1J WO — U0 S[aqe] SUISSIW JSI[eUd] T
(Suryonoy

10U) O[OJI0 AB[IOAO O} APISUI 9 ISNW X Y} JO 91UD) °[ :SIJON

1d

"A13991109 pa[[oqe] pue pauonisod ) jurod

(@

1d

"A[3991109 pof[aqe] pue pauonisod g juio

(®)

SyJdew 7 [€)O0].

1d

[+x7=4

x—[1=4

(C))

1d

[+xz=4

[ +X9=dg

(®)

sydew 7 [e)0.

IV

0¢

Il
~

IN




sydew 7 [e)0.

1q [=X O [ =P

081— =@ 1da00y :3j0N

1q [4 08l =19 6

syJew 7 [e)0 L

[4
1V 10 ml ydoooe jJouo(q ‘7
0=¢+P+¥] <10
(D +pD)+xL+ XE Ho

C—XL+ xg o anonQ

:poyjow
103 3dod0o® [[1M M pasn ST pOYIoW UOISIAIP SUO[ B JT '] :SJON

|\4 91-=p
ﬁz N O”.VlTNXQlTNNlTM‘Nxm w




SyJeW ¢ [€)0 .

210y MJeW 9y} SASO[ €1°02C ¥ 910N

v 0CTF
dopTIN 00C—6ES:) 00TabS TX0SE, L8671, —0SE
0€T 3 1me 1doooy 930N
TN ¢ (6€5 ) $S TX0SE (Lg6ziz=) 2L
00¢ I
S9JON MICIAl IIMsuy SunfIoA\ uonsang)
Sydew ¢ B0
1V wo 9 = snipey
TIN SUIed 7] = I9IQWRIP I0 7] =D 90N
dop TIN A+Y9 = A +4849]
ﬁz Nk._.mw = Nﬁk._,._uv
A0
% snipe
QDUME .—V|:©M: B U M
0V ‘ON SUIRd 9] =D 01 SPBI] 9 =X X T
‘ag 01 juoreambo
SI X JBY) 2INS 9q UBD dM [1IUN SUIYIOU SUIBI X X 7 = .8 19JON
T ¢ (+p)xp=8 | (@+P)xr=28| agxv=8 o1
LEITN MICIA IIMSUY SunjaIop uonsang)




SyJeW ¢ [€)0 L

s GI-8<[—§—
ANV (90) (Z1-)+8>1—t—

AT TIN ‘TN preme
Auo uay} usds LON - JO 1omsue [eury ayl j1 (q)

SYIEW [[NJ <= U29s SurjIom
1091100UT OU UM ‘UISS {— JO Jomsue [eur] (&)

;uas poyowr g 29 1LIT '€

Iew
N snoraaid oy uo juopuadap SI JIew Y [BUL] ‘T

"UQ9S FUDJIOM JO1I0JUI OU JI SJBW

v p-=1u TN PapIeme 9q AJUO UBD JOMSUB JO0LI00 Y [ :SIJON
Nl
— < u ydadoy 7
6
S4B SIY} 10§ 3091109 9q Ishwi ugIs Ajjenbour oy, ‘| 90N
TN S u
6
ug > 6— 6> Ug—
210y poyjowl 10J USIS .=, MO[[Y T
poyowr 10 (-/+) difs uS1s ouUo MO[[Y T :SIJON
IN| ¢ (u apejosy) (20) u—ug>8—1— (4!
SIJON NIBIA JIMSUY SUDLIOAA uonsIng)




Sy.Ieu ¢ [e}0],
1d I 65XSy dO 6°8L9CY (0)
19 I 65XS0 MO 6°SLYOSHECTT O Q)
1d I (20) L1190 ® I
S9)ON MIBIA Jomsuy SuD[I0A\ uonsang)
syIew ¢ [e)o],
SyIewl ou SUJed J0JB[NJ[Bd B JO dS() T
6
JUAIdIIINS Jou St ——
Y
= ue b = ‘SuryIom sayeprpued dtf) Ul b 0]
= SHY pU® = = SH'T Suny PIpuvo ouy Ut =
payuI st MN J1 popieme 9q ATUO UBD [V [BUIF QUL [ :S9ION
6
D pue —
v 0¢
€ ¢
— X —
TN Z 01
M ¢ m ¢ M 0 oM} Au
1g| ¢ oc ¢ o1 3 v €1
SIJON MIBIAl JIMSUY SunIoA uonsan)




SyJew ¢ [e)o],

L =SpIs
v Joou = u

m| (10°0) 006=06%(y—u7) @ or

SyJew ¢ [e)0],
JOMSUR O°'U SI[EUSJ  :9JON
|\4 wo TeL
"dq 10}y Jomsue
JI9U} QAJOAUL SN Ing STew A Judpuddapur ue STy, 30N
D ogurs .
1IN uS'Tu -
QNI JUIS 91 SB [YONS JudWe)s 1) Jus[eArnba 3doody 930N
(+0) (§7-ag) —==ogurs
TN € $Cm9% gg . s1




SyJew  [€)0 L
[- ¢
9[- 7d C el 0 Sew g puodas oy woy Ayjeuad Jsity oy} YL :JON )
el- L-
NI- 7d 4 ¢~ 8 JIew g puooas ay) woiy Ayjeuad IsIry oyl el 90N () 81
SyJew  [€)0 L
MSI :9)0
R DN
v T v
T=1u9—X(1,, JO PERISIUI & MOV :dJON
Q®©~2 C—=u9—X0I.
1V 1091109
7—=9—XG 10
0=9—xG 0} 3uiped] S[+(9—XG)X jo aremog :3)0N
103109 9—xQ]| = w
w | JN| b p L1




SyJeW § [€)0 L.

e .
ﬂ 1doooy 930N
Xc
v I
. X9
0V ‘1A S9100s I 0}
Surpesy ‘(&) 1ed ur romsue j0o110oul Jefndod ayy, ¢
(q) 11ed ur urede 11e)s Aew SJEpIpURD Y], ‘T
1 -Xzn-¥
Jo 79 1o X 1doooy ' :s3jON
=== H
= =" o119
X ¢ dO
TN [4 (9)
‘1 Surured somsue j0ou0our yendod e st _(x 10
g (x7) 0d ‘19 3w I Ie] L (Xp9) 10N
0d°1d < NQE ‘9’1 SupjIom s o3epIpuLd
o} Ul pappaquid suolssaIdxa asayy 1deooy 930N
1d [4 X10y (e) 61
SNON NIBIAI JIMSUY SUDLIOA\ uonsIngd




SyJeW § [€)0 L.

1V ‘1V

IV ‘0V ‘TIA ‘19 2109s Sunpiom
OU (PIM UJIS [—=X ° €T=X JJ "SyJew [[NJ SAI00S
SIOMSUR 1091100 A[919[dw09 Inq ‘U09s SUDIOM ON ‘7
[- 10F v
PU023s (19119q 10 €€°7) €/L J0J [V ISIJ ‘USJI UQ [ :SAION

1IN

“B[NWIOJ pajonb AR091100 € 03Ul UONNITISNS JOALI0D
© JOJ POUIRd SI [JA ‘Pasn SI e[nuLioj d1jerpenb oyl J1 7

0N sured (I—x¢)(L—x) mnq [N sured (1—x)(L+X¢) oS
*SuLI9) o1jeIpenb J191) JO 0M] ISBI] 1B 9AIS N0

pardnnw usym ‘jsnui UIoj pasLIoloe] Juey[nsal oy, ‘[eIouLy
® 9q Jsnu dnjeIpenb SAJEPIPURD A} ‘POYIOW 10 ‘T $SIJON

(‘penb [erwourn urajos) 0 =(1+%(L-x¢)

1d

(0 =) L—xp—x¢

07

S9JON

NIEN

IIMSUY

SunjIo A

uonsanf)




SyIew  [8)0],

Sunprom
1001100 A[919[dwioo uo juspuadop [y [eUl] :9JON

v S
ﬁz N N:.—V:lT:Nm: “iggi A@v
p—A4 ‘¢=x jdoooy g
V19 puC ‘€10F (IS [ SIJON
149 ‘19| ¢ (¥ ‘¢) () T
SIJON MIBIA IdMsuy SuDnfI0A\ uonsang)
syIew ¢ [e)0],
‘(e[nuLioj pajonb 1oy woy A[30IIP 10U “9°'T) "UAIS dN[BA
[eoLIOWINU B WO ULIOJ S I19Y) 0] ST} [V SIUL :9I0N
¥ 14 W0l x LT'C
(000 0LT 7) Mme IO} [V W O0L ¥LT ¢ =WN[OA
1Y (€T, 10F 076 1da0deI0U O :9J0N
6CIx,0€Cu*,0¢€C xm swnjo
ﬁz " [T} " ‘H — ~ >
/076 1do00y T
19 10} YSnoua SI1 U0ds (€7 "] :9I0N
1d 14 W (¢T = 9pIsaseq 1T
SJON MIBIAI IamMsuy SunpIoA uonsang)




SyJeW G [€)O0].

1d

9[qeadanoe
9Ie 93ueI UQAIS OU) UI JOMSUE UB 0) PUNOI YOIym
SIOMSUE ‘)1 39S 0} AJoyITun d1e nok y3noyy g

U93s 9 jsnuwt wd —wd ([ 1) $'71de00y ' :$3)0N

ww (17) ¥ =dd

Y

IV

"0197 ) [V pleme ued om ‘90uRId[0) JO
no a1e saurf J1 9°1 °(q) 1ed je 1dwope s[qeuoseal

B pue [N ISI oy uo juopuadop St [V SIYL  :9JON

PoIoqe Apod110d J

©)

TN

"U93s 9q 0} sey (B)
1red sjoasiour yorym 1ed ayp A[uo — 939[dwos oq
0} 9A®BY JOU S0P ] "AB[I9A0 Jopun J1j Isnul ‘uredy  :9)oN

UMBIP ‘p 91UD ‘WD 9 SnIper 01y

@

(Iv)(IN)
10§ D pue .} Jo syutodpru
oy Sururof aurf Jysrens 1dodoy

1V

UMeBIp A[3031109

“q pue g woy
jue)sIpIbo ‘oury

KB[IOAO0 JOpUN J1J JSO QUI[ JIAY) SIeW Y 10] :9JON

TN

A4 3O 10)03S1q ® SI J1 Jey) pue
A4 01 zemnorpuadiad ST umelp auI] 9y} Jey} UoneIIpUI UL

d0

syurod om} Je SUrjo9SIdUI 7 PUR g WO UMEBIP SOIY

() €T

S9JON

NI

IIMSUY

SunjIoA

uonsang)




SYJeW § [€)O0].

3
€CT-MME Ty L =7
TN sarjdur uoas A[uo ¢'z- Jo Jomsue uy  f
019y /7 = ¥ 10 Sunpewt 9Anodso1}o1 ON €
) X 10§ 919y poyjowt
I A
X
dn yoid ueo (e) 11ed ur £ _ ( sosn OUM 9JepIpuLd
¥
€ °0'T (B) ed WOIJ 919 YA JUSISISUOD B MO[[V T
N_qI0 /7]—= X 1doooy ] :$d30
qlo /7] ¢ vV 1 N
" N\N:
| = mR.
TN 4 4 @
19y
v Sures M= A Aqpamoroy [z=% T
x 3 ( =D)1doooy T :s930
m " @ MN " < M * Z
X =d
~< M :R\N:A v
8/91¢7 1da20y  :3j0N
1V Lc=7
TN ¢ ¢ XY =91C (®
SJON NIBIA IIMSUY SUDLIOA\ uonsInd




(penb
o11045 © Jo saf3ue aysoddo) 7y 7 = 06=0897

L0€ =gy 7 Suisn YO

(Sos owres ur ~7) NE=TOV7 =HaqV7 *©
(GEN

owres ur 77 ) W09=DV7 =DqV7 Pwd 0N

uosealduo + ,06=HdD,

(quowr3os

Suwres Ay ur SA[BUR) A = (6= DT/
L0€=HgV7 3uisn YO

081=0€+09+DFH/
1B} ABS 01 JUSIPNS 7

(V JO s7) 9[3ueLn Jo wns d[3uy ‘[  :$3J0N

uosedal + ,06=2JVH”

TN
[eIo)e[LIpEND
11949 ® JO sapis Asoddo 1daooe jou o(q '
o[o10 © Ul [e1dje[upenb 1doooy ] :S9jON
v JuUoW39s duwres Ay} ul s9[3uy (TexaieLr)penb o1104)
[4
O sured DGV~ X n = DUV 7 9sneddq ,09=DHV.” 0S
"3UDjJoMm J001I00UT WOIJ SMO[[O] 3 JI J0U [ ‘UIS JI pIlemy ¢
‘wapqoad SIy} 03 UOIN[OS Y} 0} [BIONID ST SIY], '] :SIPON
TN 1 0€=HdV /7 09=0dV7 10 ,09=D4V7 | (&) €T
SAJON NIBIA SUDIOA\ uonsang)




syew
SelolL

|4

(U93s 10U J[IIIO-IWSS B UL 77 J1) JUSWNSIE ) 0} [RIONIO S YIIYM PIUOHUIUI
st (33ue 1y311 .10) 506 ‘5oSBD 959U JO [[B UI 1B} 93S UBD NOA INq ISI] JANSNBYXD UL 10U SI SIY],

(,06=0DT7 P™) (06=0Fd7 >meed (A1)

9010 A ul (s)9[3uern paj3ue 1y (0m3) Jo asnuajodAy oy SI D7 (1)

.06 3° o[Sue UB [)IM O[OJIO-TWAS © Ul J[FUeLL], (1)

.AQq pepuaiqns,, 10§ ,,Aq/uioy pawioy,, 1doooy
"$99139p ()6 ST I9IoWRIP € ,Aq popudiqns,, d[Sue oy (9sned9q I91SUWRIp © SI DF) M
1daooy
***JOUINJ YOO[ 03 JABY [[IM NOA ‘USSS 91k SUOISSAIAXD IS} JO IOWPIUJ] T

"poured (e) ued ur [N 5, 9Y) U0 Judpuddap S spew SIyy, [

:S910N

Aoom =) o[omd-jeye Ul 7 IO Aoo@ =) o[oId-[wRs B Ul 77

(@

|84

“191oweIp € Jo so[3ue ajrsoddo Aes 03 JuAIOLYNS JON 7

urede (Jeidre[Lr)penb o1[040 Aes 0] Juamolng |

1S9)ON

uosea1duo + 06 = HAdAD/ =DJVH /7 "~




SyJBW § [€)O0 .

|24

91

1IN

9—.81.,—0r=(guUp)u—(g)u—(7)u
I0

9—-cc=(guplu—(g)u

IO

(0T, + 8 +9) — Op= A\E)ET

©)

|24

01

TN

8 — .SI. =JIomsue 110y} Aq parjdwir oq Ued [N  :9JON

8—CZ—0v=(gu— (g p)u—(7)u

10

w - :wﬁ: Hﬁmcvxvﬁ

(@

1d

!

(,g)u—(@u=(g)u

(®)

97

‘JSO[ SIJeW  poylow
oy} “aane3au s1 (0) J0/pue (q) sured ur IomsuUB WP J[ €

+030 (81)u w0 3y Jo somsue 1dodoy g

weidelp
UUd A 9U3} UO sdnfea Jurdds Ajdwirs 10J ssprew preme jJou o '] :SIJON

S9JON

NIE

IIMSUY

SunjIo A

uonsang)




sy.Ieuw g [e)0 .

SABUW }SE[ 9} SOSO[ IoMSsue
SIY T, "SIB9A €7 '€ ST JoMSUB Papunorun ayJ, 930N

1V SIedA ¢y
(0TY/STLLT=)
(08+06+091+08)

QO@ME :ON‘ :X OWl_l: W.Nm: X O@ |_|:mm: X O@ﬁl_l:m.NN:X Ow
dop1IN pappe s1onpoad 1091109 ¢ 1589 1Y

IIN % (0L °S°TS “S€ ‘7o) siurodpru 1001100 ¢ (@
T[oM SB 1091100 9q ISNW SYIPIA  :dION
T =1SH
€ = Y31eH

009 [- 9 4 ¥ = WSO (®) LT
SIJON MICIA JaMsuy SUDLIOA\ uonsang)




Sy.Ieuw g [€)0 .

1d

[4
MI 1doooy 930N

4
Nm\EM

®)

yid

S L7 pme

"uonIely
© SE JJ9[ 9q JOU ISNW JOMSUR I10Y) ‘Y [g Y3 104 T

0d SWe2 )6e+ S CLT BYIAON * ;679 +, S CLLw
"9'T — SJIUN }091100Ul Jnq 9[quiedwod Juisn ajepIpued
oY} UM JUQISISUO0D Jomsue ue 3doooe 3 oyl 10 ' :SIJON

:O@m:
w0SE0 T

©)

|\4

wose 0l

IN

winizoden € 9q Jsnw eaIe I10Y) ‘POYIOW 10,] :IJON

z
oex(06g+ ooexﬂ (o)

(006 + 0006 + 0St)

z 4
§/WOEXS09 X+ 8 WOEX SO + 5/ HOEXSOEX T

@

1d

1931109 Saul] € [V

19

oul| 3S11J JIoy) Wolij
1J 1091100 2q pINoM duI] (P} JO) PUOIAS
oU} J1 1 ISIIJ pIeME )001I00UI ST QUI[ ISIJ J  :9JON

1091100 dUI] AUQ

() 8¢

SIJON

MIeA

IIMSUY

SuDpI0 A\

uonsang)




Sy.Jeuw G [e)0],
(ev1°0
Suisn) L4
v Isn) 99¢°0 'S9C°0 1
"JSO[ SI JIBW SIY} Uy} [< I0JS B Jo Ajjiqeqoid
B UI SJ[Nsa1 s3onpoxd 3001100, 991} ISy} JO Aue J| 910N
dopIIN Pappe pue 3001109, sjonpoid 9[qnop ¢ [[V
(o8e)s sty 1B Ud9S
syonpoid o[qnop e1xd Aue 10J s9109s AIIqeqoid Aue 210u3I
Aew no A ) "1S0] SI 3jJew SIY) Udy)} < 2109S € Jo Aiqeqoid
B UI S)[nsa1 syonpoid 3091100, 0m) 953y} JO IOYID J[ T
"(sprewr N sty Jo¥ sanrqeqoid pappe 19Ujo Aue 910u3]
"Poppe pue uoas s1onpoid o[qnop 3021109, 0M) ISBI[ I "] :SIJON
L L L L L L
:M:XM X :M:X ¢\t :M:X C X :M:X I+ :M:X g |X :M:Xm
IN 3 (128)d + (8%Y)d + (9%9)d = (ZDd | (@)
(19109 10)¢H1°0 Lox
1V I
TN [4 [=XT+HXE+X+X | (B) 6T
SIION NIBIAI IIMSTY SUDLIOA\ uonsang)




Pearson Education Limited. Registered company number 872828
with its registered office at 80 Strand, London WC2R ORL



