BSE
B

.2 Cambridge Assessment
'} International Education

Cambridge International AS & A Level

FURTHER MATHEMATICS 9231/03
Paper 3 Further Mechanics For examination from 2020
MARK SCHEME

Maximum Mark: 50

Specimen

This document has 10 pages. Blank pages are indicated.

© UCLES 2017 [Turn over



For examination

Cambridge International AS & A Level — Mark Scheme

9231/03

from 2020

SPECIMEN

"(ua9s sosuodsar ayeprpues ay Jo Arenb ayy 03 Furpioooe
panwr] 9q Aew 93UBI MIBW [[NJ Y3 JO SN Y} I9AIMOY]) uonsanb ) J0J SwWoyds yJJew Y} Ul PAuLap SyIeW JO d3uel [N 9y SuIsn papieme aq pP[noys SYIBN

S HTdIONTId ONITIVIN DTIANID

*$103dLIOSIP [9AQ] OLIOUSS Jo uoneor dde oy} UI IO SUOTIONIISUL PIMO[[OF JOU JABY SAIEPIPURD 1M SUOIIRMIS Ul “3'0 Ajuaisisuod parjdde oq snw sopny

‘v A'TdIONTdd ONITIVIN OTdANID

‘snonSiquieun 9q P[NOYs ‘I9AMOY “‘SUTUBIW O], "OWAYDS e 9y} Aq

pajeorpur se uonsanb ayy Aq passasse A[[eoyroads are sarmes) asoy) uaym Jewwels pue uonenound ‘Surjads Jo Arpenb a3 uo padpnl oq AJuo p[noys siomsue
SUOISSIWO JOJ PIONPap JouU e SHIe

SI0119 10} PIIONpap jou die SyIe

Op UBD PUB MOUY AU} 1By 9JeIISUOUIIP A[IBI[O SIIBPIPUERD USYM POpPIeME I SYIBW

orendoxdde se 1opeoT wea] IN0A 01 SULLIDJOI “OUWIdYOS SIBW pUe SNqe[[AS

ot o 2doos a3 puoAaq 03 YOIYM SIIMSUE PI[BA JOJ USAIS SI JIPAIO TOAIMOH "dWSYIS YTBW Y} Ul POULJIP SB ‘SIOMSUR PI[BA/)OII00 IO POPIEME QI SYJeWl e

:ApAnIsod papieme oq 1snw SYIBIA

1€ HTdIONTId ONITIVIN DTIANID

‘(suonoely IOU)0 IO ‘SyIeW J[ey JOU) SHIBUW J[OYA SABM[E QI8 PIPIBME SYIB]A

‘¢ H'TdIONTId ONPTIVIN OTIANID

‘s1dL1os uonjesipiepuels oy Aq payrdwoxa se ajepipued e £q paasnbal osuodsor Jo pIepueis oy e
uonsanb 2y 10§ S103d1I0SOP [9AJ[ JLIOUISZ ) UL JO SWYDS JTBW AU} UL POULFIP S[[IS OJ10ads o3 o
uonsanb ay 10§ S101d110SOP [9AJ[ O1LIOUIS Y} JO JWAYDS AW Y} JO JUIU0D OPYI10ads oy} e

JJJIM QUI| UI PIpIeME 9q ISNW SYIB]A

-1 A'TdIONTEd ONPTIVIN OTIANID

‘sordrourrd Sunyrew 95y} yim A[dwoos os[e [[1m awdyods yrew pue 1aded uonsonb yoeyq ‘uonsonb e 10§ s103dLIOSIP [9A] OLIQUSST IO SWIYDS JIBW
o1 JO Ju2Iu09 diy19ads Yy apis3uore parjdde oq p[noys Ay, ‘SIOMSUE 9JepIpuLd FUD LW UdyM SIduIexd (e £q parjdde aq 1snw sojdrourrd Sursprew [e1ouod sy,

so[douLg SunjIR]A JLIdUIL)

Page 2 of 10

© UCLES 2017



For examination

Cambridge International AS & A Level — Mark Scheme

9231/03

from 2020

SPECIMEN

parjdur 10 usog 10S

ased [eroadg IS

wioj juseAmbs 10 40

Sunyrom juonbosqns aroudy MSI

*(S[re10p JoUMNJ 10] SAION SWAYDS SJBIA 99S) JOII9 I9)Je YSnoIy) Mo[[o] 1d

ATuo SurjIom 3091100 oMD

‘(pamof[e s1 10119 Uk WLy  y3noiyl mo[[of, ou jey} Sursiseyduwa) A[UoO I9MSUE 109110)) ovD

“(pP11®eA SI3INSAI 9y} 03 SUIPLI[ SUIOM PI[IBIAP A JBY} AINSUI 0} PAPAU ST SUOAYD B1x? 0s) Jaded uonsanb ayj uo usAId romsuy 19\

"QWAYOS JTBW B Ul pasn 9q AeW SUONBIADIQQE SUIMO[[0] YT

"PapIeme 9q 0) JIew Y} I0J PAPIIU JOU UOHBULIOJUI BIJXO MOUS IXd) punoie [ | sjoyoelq arenbg e

-2d£) p1oq ur uwnjoo SYIBIA Sy} JO WOII0Q Y} J& UMOYS SI uonsanb yoea 10J S[qe[IeA® SYIBW JO JOqQUINU [BJ0} Y],
"UONN|OS JATJRUII)[B YILd IO SHIBW Y} PUNOJR UWN[O SYIBIAN 1R

oy ur Jeadde sjoxoeIq punoy *,*° € uonn[os YO g uonnjos YO [ uonnjoS YAH.LIA, :Se Un[od JOMSUY AU} Ul UMOYS JB SUONN]OS IAJBUII)[E UOWWO) e
"SUD[I0M JO91I00UL WO PIUTRIO ST JOMSUER [BOLIOWINU 091100 B JI USAIS JOU SI IBW g IO V UB ‘0A0QER PJelS SV *(S90139p ur 9[3ue ue Jo ased oy}

ur (dp) ooe[d [eWIOp [) POPUNOI JT JS ¢ 0] JO9II0D 9q PINOM IO (JS) SOINSIJ JULOIJIUSIS € 03 10LI00 ST JOMSUER U} JI SIBW g IO Y o) MO[[E ‘TOMSUR [BOLIOWNU B IO e

"OSIMIOUIO SOJBIIPUI doUBPING O} SSI[UN SYIBW JO SSO[ UI J[NSAI JOU P[NOYS JOMSUL U Ul Syrun Sulssiwt 10 SUoIpy, e

"(M012q J4 UONBIAJIQQE 93S) PAMO[[E ST YSNOIY} MO[[0] SSI[UN (SUIIOM JOILI0IUI WOIJ PIUIRIQO S}NSAI I0J J0U) AJUO JIOM JOI1I0J 0] USAIF dIe SYIeWL g IOy o

"UOAIS

ST 3IPaId [[NJ pue parfdur o1e SYIBW II[IEd 3} 9)epIpued Ay} Aq IOYI050) uni a1e sdojs 910w 10 0m] UM (4 AQ PIeoIpur) SIeu ¢ IO JA IoI[Ied
ue uo juopuadap sI yI1ew ¢ Jo A Jenonted e suesw g I0 (] UONEBIOU Y[, “IOYI0 [ora Jo juspuadopur A[[eiouss o1e syiew g pue SSIeU A gd 1o INA
*do)s 10 JUSWISIE]S 1091100 B JOJ MIBN q

"U9AISZ U99q OS[e Sty Il POYIdUI JUBAS[QI o)
SSO[UN USAIS 9q J0UUED SYIBW AOBINOOY "POYIOW J091I00 & FUIMO[[0F da1s 9JRIPaWIoIUI 9JBINJJE JO JOMSUR 9)JBINOIE Uk JOJ UIAIS “NIew A0BINody v

"1oMSUB

1001100 & wo1j parjduwr 9q ued yIew [N Ue SOSBI JWOS Ul pue IBW JA[ U} SUIed pajonb 3uroq e[nuLIo) oY) JNOYIIM B[NULIOJ B JO SN JO91I0))
“p[nULIO} ® ojul sannuenb jueaoor o) Sunninsqns Aq 3-9 ‘worqoid oryroads oty 03 pordde oq jsnwr poyIow A} IOAIMOH "S}TUN UT SIOLIO IO sdIfs
01BIQOT[® ‘SIOLID [BOLIOWNU dIB IO} JI USAD USAIS 9q [[13S UBd SyIew poyiojy "wajqoid a3 o3 parjdde poyiow prjeA e 10J USAIS “NIew PoyIojN W

's9dA) 93113 3UIMOT[0F 93} JO I8 SYIBIA

$IJON WIS BN

“purw
ur s10)d110S9p opeIsd 10 SPJoYSaIY) 9peI3 YIM PIpIEME 9q JOU P[NOYS SYIBA "OWAYIS SIBW Y} Ul PAULOp st sjudwarinbal ay) uo £[o[os paseq a1e popieme SSIBIA

9 H'TdIONTId ONITIVIN DTIANID

Page 3 of 10

© UCLES 2017



For examination

Cambridge International AS & A Level — Mark Scheme

9231/03

from 2020

SPECIMEN

14
Sunjrom SuIOUIAUOD PIM TOMSUE JO1I0D) DY 1A% I 477 = XOUdA WOl NOD JO UBISIP
v I A9% = X 01 SuIpes]
ﬁlwm x M\Em +xm X ol = X X mém
uorenba syuswow Surye], 1IN I (ponTwo d MO[e) :X31I9A JNOQE SJUIWOW B,
X AL paurquio)
43 4 ag mém sroydsiuoy
ag x & AE X MLt au0)
. . XAUAA WOl INOD QWIN[OA
Adig +4¢ 10 AE" T (ssew Jo anuad) NOD 10 Iq I d Asuag I
SHJIRIA
dduepino e SJIRIA JMsuy uonsang)

Page 4 of 10

© UCLES 2017



Cambridge International AS & A Level — Mark Scheme For examination

9231/03

from 2020

SPECIMEN

9
v I cm =/ MO[0q OUBISIP ‘D < p 92UIS
v I rfions—p
oA[0s 03 1dwany 1IN I py = NQ -p)9
b 4
AP —p) x Supg <1 = p3ug
ured A310u9 0} sso[ A310ud denbyg 1IN I 0s ‘(3] A319U0 SnoULy UI 9FUBYD ON
v [/
AP —p) x Supz x T =
19 I 3urns Jo (4d44) A810ud [enjuajod onse[d ur uren
p3ug = o1onaed Jo (D) A310ud Tenjusjod [eUOIIeIIARIS UL SSO]
14 I J M0[3q AOUBISIP 31} 9q p 19T Q)¢
[4
al_
v I =
P -Supg = Swz wnuqimbe u
] S,9400H 5} N 1 x JHPC =S THIHATI AL (o)
SHJIRIA
dduepino e SJIRIA JMsuy uonsang)

Page 5 of 10

© UCLES 2017



Cambridge International AS & A Level — Mark Scheme For examination

9231/03

from 2020

SPECIMEN

[4
v I Wy = aduelsip
€ 1< gy [4
U= =X N@ﬁﬂXl”\»ﬁO
TN I poT I M e
14 | 1 T9re=4 | (@€
L
Sur 3 ¢ (4z 2= 1 x_ A
DHI0M SUIOUTAUOD YIIM TOMSUR 100110) DY v I Fi
M-
A11901100 30[ SuTAOUWIAI QT UBLIBIY I I s e
Aﬁvc_ﬁ X
v I 3 I
.% ﬁl = “ = ¢ =
uonipuos Jentut asy TN I A 1 7i0=A0=1aA
I+ X= S e
1001100 v I +X = (A = 3| ]
M- g
%& = apl——
orea3ojur 03 Jdwaye pue sojqeniea jeredog TIN I
Ay —3= Py
MEP[ PUZ S UOJMIN 35 £: I ¢ P (®)¢
SYIRIAI
JduepIng e SHIRIAI IIMSUY uonsang)

Page 6 of 10

© UCLES 2017



For examination

Cambridge International AS & A Level — Mark Scheme

9231/03

from 2020

SPECIMEN

€
IOMSUE JOJ1I0)) v I g =
() y1ed woiy paads 1oy 1. MEE X w§ — Aﬂw X %vSN x & — nut
4
|m =2 UM SH UL USRI | [ JIVIIN 14 = () AS10u0 onoury ur SSoJ Qv
9
_t An-
v I Z+2-1
AQN - @:PV + (o0 urs :V\/ = Jo paadg
poads 103 uorssaidxa ur pasn :pagueyoun 4 £p

So1u99 Jo aur| 03 Jemoipuadiad p jo paadg N I LoguIsn
Cr C:k =a

v 1 ep
(2 + 33% = M :9AI3 0} QA0S

oV v 1 ep
TN I 00€ 50072 = A — M UOTITISOY
o0 SOd MU = AUt  MUT TUNJUITOIA
M a
*£319010A 93 JO Juouodurod [eIU0ZLIOY m Aﬂ
o) SI 31 MOYS 0} JUd[eAINDS 10 sSmoIIy TIN I “UOISI[[09 o) e spaadg ®)y
dduepinn MM“.M\M SYIRIA JMSuy uonsang)

Page 7 of 10

© UCLES 2017



For examination

Cambridge International AS & A Level — Mark Scheme

9231/03

from 2020

SPECIMEN

9
IVIN z £ — ps00 :ouIquIo)
P ¢ S00 Su
019z 0} pajenbo LA
UOISUQ) )IM JO UOISUS) YIIM ‘MEB[ S, UOIMIN 95 IV I :019Z ST UOISUd) “Yor[S S903 SuLns uayp
I I (S00D37 — 3 = 4 0} FUIPLI]
(93000 + 409500D)3ur = aw — Amhm BVEM
4
uonenba A31ouyg IVIIN 14 Joe[s $903 3urns uaym jurod 03 [BONIOA PIBMUMOP YIM ()9 WolJ ASIouyg (qQ)s
14
P _w :9p1AIg
oV v I A
A[reyuozioy IVIIN [4 @ X o09UISD X Ul = 9 UIS |
A[TeonIoAn 19 I Sul = ,09809] (8)s
SHIRIAL
dduepiny S SHIRIA JIMsuy uonsang)

Page 8 of 10

© UCLES 2017



Cambridge International AS & A Level — Mark Scheme For examination

9231/03

from 2020

SPECIMEN

9
gyl _
OVvO v I H¢ HT=P
10 =(H ~POWHE PO
uonenba oneipenb 100110 v I 0=,HE+HPS — Py :o3ueLIReYy
m —-pT= k
n 10} 9IMNSqng 1IN I P H¢t
¥ NSN 14
=x‘2_ —dAud x3¢ ~ —pr=_Y1L
P="ge —0IM I 1 e TS
35 _
7 = nue) Suisn v I T
3
2y
[{oursn)
TIN I ‘uonow [BONISA 3ursn Y3y 1s91ea1s 10 (9)9
€
ng
0 23sL ~ —pueyx=A
4 x5
ov v I 4
05001\ gz 0SOON s
SO— - . NA = v% [— T xpusn= A 1 oyeurwuIyyg
NNMM —gousn=dA|
popasu yrog 19 I J0S00N =X «— (®)9
SYIRIAI
JduepIng e SHIRIAI IIMSUY uonsang)

Page 9 of 10

© UCLES 2017



9231/03 Cambridge International AS & A Level — Mark Scheme For examination
SPECIMEN from 2020

BLANK PAGE

© UCLES 2017 Page 10 of 10





