BSE
4

.2 Cambridge Assessment
'} International Education

Cambridge International AS & A Level

FURTHER MATHEMATICS 9231/02
Paper 2 Further Pure Mathematics 2 For examination from 2020
MARK SCHEME

Maximum Mark: 75

Specimen

This document has 14 pages. Blank pages are indicated.

© UCLES 2017 [Turn over



Cambridge International AS and A Level — Mark Scheme For examination

9231/02

from 2020

SPECIMEN

"(ua9s sosuodsar ayeprpues ay Jo Arenb ayy 03 Furpioooe
panwr] 9q Aew 93UBI MIBW [[NJ Y3 JO SN Y} I9AIMOY]) uonsanb oy J0J awoyds yJJew Ay} Ul PAuLfap SyIeW JO d3uel [[nf 9y SuIsn papieme a9 pP[noys SYIBN

S HTdIONTId ONITIVIN DTIANID

*$101dLIOSIP [9AQ] OLIOUSS JO uoneordde oy} UI 10 SUOIIONIISUL PIMO[[OF JOU JABY SAIEPIPURD dIdYM SUOIIRMIS Ul "3 Ajudisisuod parjdde oq jsnw sopny

v A'TdIONTdd ONITIVIN OTdANID

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

pareorpur se uonsanb ayy Aq passasse A[[eoyroads are sarmes) asoy) uaym Jewwel3 pue uonenound ‘Surjads Jo Apenb a3 uo padpnl oq AJuo pinoys siomsue
SUOISSIWO JOJ PIONPap JouU e SyIew

SI0119 10} PIIONpPap jou dle SyIe

Op UBD PUB MOUY AU} 1BYM 9JeIISUOUIIP A[IBI[O SIIBPIPUERD USYM POPIBME A1 SYIBW

orendoxdde se 1opeoT Wea] IN0A 01 SULLIDJOI “OUIdYOS SIBW PUB 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 SJeWl e

:ApAnIsod papieme oq 3snw SYIBIA

€ HTdIONTId ONITIVIN DTIANID

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

‘¢ H'TdIONTId ONBTIVIN OTIANID

‘s1dL1os uonjesipiepuels oy Aq payrdwoxa se ajepipued e £q pasnbal osuodsor Jo pIepueis oy e
uonsanb oy 10§ S103d1I0SOP [9AJ[ JLIOUISZ Y)Y UL JO SWYDS JTBW AU} UI POULFIP S[[IS OJ10ads o3 o
uonsonb ay 10§ S101d110SOP [9AJ[ O1LIOUIS Y} JO JWAYDS LW Y} JO JUIU0D OPYI0ds oy} e

JJJIM QUI| UI PIpIeME 9q ISNW SYIB]A

-1 A TdIONTId ONPTIVIN DTIANID

‘so1drourrd Sunyrew o5y} yim A[dwoos os[e [[1m awdyods yrew pue 1ded uonsonb yoeyq ‘uonsonb e 10§ s103dLIOSIP [9A] OLIQUIST IO SWIYDS JIBW
o1 JO Ju2Iu09 diy1oads Yy apis3uore pardde oq p[noys A3y, ‘SIOMSUE 9JepIpuLd FUDIEW UdyM s1durexd (e £q parjdde aq 1snw sojdrourid Sursprew [e1ouod sy,

so[douLg SunjIR]A JLIdUIL)

Page 2 of 14

© UCLES 2017



Cambridge International AS and A Level — Mark Scheme For examination

9231/02

from 2020

SPECIMEN

parjdur 10 usog 10S

ased [eroadg IS

wioj juseAmbs 10 40

Sunyiom juonbosqns aroudy MSI

*(S[re1op JoUNJ 10J SAION SWAYDS SJBIA 99S) JOIID I9)Je YSnoIy) Mo[[0q 1d

ATuo SurjIom 3991100 oMD

‘(pamof[e s1 10119 Ue W0y  y3noiyl mo[[oJ, ou jey} Suisiseyduwa) A[UoO I9MSUE 109110)) ovD

“(P11A SI3INSa1 9y} 03 SUIPLI[ SUDIOM PI[IBIAP Y JBY} AINSUI 0} PIPAU ST SULOAYD B1x? 0s) Jaded uonsanb ayj uo usAId romsuy 19\

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

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

-2d£) p1oq ur uwnjoo SYIBA Sy} JO WOII0Q Y} J& UMOYS SI uonsanb yoea 10J S[qe[IeA® SYIBW JO JOqUINU [8J0} Y],
"UONN|OS JATJRUII)B OB IO SHIBW Y} PUNOJR UWN[OI SYIBIA [e1Ied

oy ur Jeadde sjoxoeIq punoy *,**° € uonn[oS YO z uonnjos YO [ uonnjoS YAH.LIA, :Se Un[od JOMSUY Y} Ul UMOYS JB SUONN[OS IAJBUId)[E UOWWO) e
"SUD{I0M JO91I00UL WO PIUTRIO ST JOMSUR [BOLIOWINU 091100 B JI UJAIS JOU SI JIBW g IO Y UB ‘“QA0QER PJeIS SV *(S90139p ur 9[3ue ue Jo ased oy}

ur (dp) ooe[d WO [) POPUNOI JI JS ¢ 0] JO9II0D 9q PINOM IO (JS) SOINSIJ JULOIJIUSIS € 03 101100 ST IOMSUER U} JI SIeW IO Y o) MO[[E ‘TOMSUR [BOLIOWNU B IO e

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

"(M012q J4 UONBIAJIQQE 93S) PAMO[[E SI YSNOIY} MO[[0] SSI[UN (SUINIOM JOILI0OUI WOIJ PAUIRIQO S}NSAI I0J J0U) A[UO JIOM JOI1I0J 0] USAIF IR SYIBWL IOy o

"UQAIS

ST JIPAID [[NJ pue parfdur o1e SYIBW II[IEd S} 91epIpuLd Y} AQ IOYI950) uni a1e sdojs 910w 10 0m] UdYAM (4 AQ PoIedIpur) JIew ¢ IO JA IoI[Ied
ue uo juopuadap I yI1ew g Jo A Jenonted e suesw g I0 (] UONEBIOU YL, “IOYI0 [oea Jo juspuadopur A[[eiouss oie syiew g pue SSIeU A gd 1o INA
*do)s 10 JUSWILIE]S 1091100 B JOJ MIBN q

"U9AIS3 U99q OS[e Sey Il POYIdUI JUBAS[QI o)
SSo[UN UAIS 9q J0UUED SYIBW AOBINOJY "POYIOUW JO91I00 B FUIMO[[0F da1S 9JRIPaWIIoIUI 9JBINJJE JO JOMSUR 9)JBINOIR Uk JOJ UIAIS “NIew A0BINOdY v

"1oMSUB

1001100 & wo1j parjduwr 9q ued yIew [N Ue SOSBI JWOS Ul pue IBW JA[ 9y} SuIed pajonb 3uroq e[nuiIo} oY) JNOYIIM B[NULIOJ B JO SN JO01I0))
“p[nULIO} ® ojul sennuenb jueaoor o) Sunnminsqns Aq 3-9 ‘worqoid oryroads oty 03 pordde oq jsnwr poyIowW A} IOAIMOH "S}TUN UT SIOLIO IO sdIfs
01BIQOT[® ‘SIOLIO [BOLIOWNU dIB IO} JI USAD USAIS 9q [[13S UBd SyIew poyiojy "wdqoid ay3 o3 parjdde poyiow prjeA e 10J USAIS “NIew poyIojN W

*s9dA) 93113 SUIMOT[0F 93} JO I8 SYIBIA

SIJON FWIIS BN

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

9 H'TdIONTId ONITIVIN DTIANID

Page 3 of 14

© UCLES 2017



Cambridge International AS and A Level — Mark Scheme For examination

9231/02

from 2020

SPECIMEN

9

v : IS+ T+ (g =x

v I C—=¥1=0‘1=d

TN I 7 Jo s1omod Jo sjuaro1y200 d3enba pue Jmnsqns

SOAT)BALIOP SII PUE [BISOIUI JB[nonIed 19 1 =X WT+0=X i 10 +d=X
uonounj Arejuswerdwo)) IV I a\oﬁm +Ip) =X

uonenbs Arerixny TN I T T =W =Y+ wp + I
SYJIBJAI
Jdueping g SYJIBJAI Jomsuy uonsang)

Page 4 of 14

© UCLES 2017



For examination

Cambridge International AS and A Level — Mark Scheme

9231/02

from 2020

SPECIMEN

9 SyJIeW J[qe[IeAY
(suoronnsur 19409 juoyy 1od se)
0 $9109S UDIOM JNOYIIM W Jo 1amsue uy :LON 9
0ovD v I [
A@.o -) us— (50 Tamvm
S}y 9s[) N [ !
Am - vTﬁmm =
(IVIN 4 I
)
4 4
Xp I T
B[NULIOY 98] TIN) ! ¢ uonniog O
[4 4 4 6809¢
_uIst = g = gpZL_—_—&| = eI
ojeido] | (TVIIN 4 Aﬁ - xmvﬁ ! 1=6P 6502 % I
9SO = G UISy —p N QUIST =] —XT
uonmnsqns sjerrdordde asp TIN) I [ uonnjoS YAH.LIA
arenbs o ajordwo) N I =X —v=p—F+¢ C
SYJIRIA
Jdueping T SJIRIA JmMsuy uonsang)

Page 5 of 14

© UCLES 2017



Cambridge International AS and A Level — Mark Scheme For examination

9231/02

from 2020

SPECIMEN

8
ovD e _q
"4 JO JUQIOIFR09 AQ Y3noIy) UOISIAL] | IVIIA e [ — XUIS + XS0d X —
2 putg TN I [-=9
187% I O 4 XUIS + XSOIX — = m%ﬂ
xursx = ( R\o@
SHY 2re1dojur 03 }dwane pue SHT ULIOJ 3091100 1IN I : £ p
v ! X=
+ 19 :10108] Suneidoul
10joeJ uneidojur pur TIN I wif
% — W m + %
x Aq y3noxy opIAI( Id I Xuls 47 4p €
SHIBIAI
duepIns) T SHIRIAl IIMSUY uonsang)

Page 6 of 14

© UCLES 2017



Cambridge International AS and A Level — Mark Scheme For examination

9231/02

from 2020

SPECIMEN

€ SyIeW J[qe[IeAY
u u A 1=
¢ 4 1<tzo
v . Ttr% fj L<T< 08
x ! —u
reagoyur oerrdordde pue seare oj3uejoar Jo wins u [ =xpl % - [1—u) IR 43 n < n [
Suiajoaur Apenbaur Surureqo “poypow a39dwo)) I 1 [ Ly I |
= so[3ue}oal o 3os errdordde Jo eare wing
s9[3ueoa1 gerrdorddy 187\)) I z uonnios 0
I+4 S
-1 <=X 0§
(tv I I 7%
[eagayur oyerrdoxdde pue seare 9[3ue10aI JO WINS &~ q < “ IR 43 " 14 n 4
gurajoaur Ayipenbaur Surureiqo ‘poyrow a9[dwo)) IN I L) 1 | S
= S9[3u®0a1 Jo 19s drerrdoidde jo eore wing
soj3uejoar ajerrdorddy TIN) I [ uonnjos YAHLIA (Qy
S
u u A
IoMSUE USAIS UTRIQO PUB [ 9Y) MM [ed([ DV v I [-uzg 1 [
: —_ —_—
[eaSour aenjeAy N I 1 1=
& _% .
[e1garur yum aredwo)) IIN I Ly
2y 2 g
1091109 S9[3uB)0a1 JO SWYTIOH | IVIIA z I I 1 (®)y
SHIBIAI
duepIns) T SHIRIAl IIMSUY uonsang)

Page 7 of 14

© UCLES 2017



Cambridge International AS and A Level — Mark Scheme For examination

9231/02

from 2020

SPECIMEN

S
£ £ —
oV v 1 (-8 + 001 =
0 £
uoneIZoIUI 1001100 | VA z NT.oow +ig1® Laf
0
paxmbai j0u syrwi| I I PPl + m._ovm% w1 =
0
7 + 9),29 U7 =
14| Ldg 1 Plr+ )28 [3=5 | o)
S
0
—0 — —
VI . L+2= NTv + 2| =P (¥ + NovNR = 3uo] o1y
VI . b+P= 28491+ ,9N =5p
=dp— 0=
1p/p pue 1p/xp pury 19 1 AV =EVTRAEE (o)
Jdueping ”_..H“\M SYARIA] PMsuy uonsang)

Page 8 of 14

© UCLES 2017



Cambridge International AS and A Level — Mark Scheme For examination

9231/02

from 2020

SPECIMEN

S
5 v ue) pue Amv ue) Ik () = G + X[ — X JO S1001 0S
oV v I Ap& L)c ¢
S S
0= AAﬁmv ue} — NVAAMV NQE - va
%S&l = %aﬁ ue Suei_ — S uey oour
TN I 1z pg 0PIy 1y S
S ue) — NVA s uey — NVA S QSINVAMSBINV
IIN I 0= A“_b.—u 1ne i 174 i1
mﬁﬁamqﬁam:Samqﬁﬁoo:m N - N
Iq I 1y g 17 J0=¢+.0I
§ S G S _
319 () JO UOISA[OUI MOV 4 I up wg ug w0 OSTEIONN gy
S
6, uel¢ + 6. uelQ] — [
v 4 — psue)
payels A[Iea[o 2 Aq wiio} (oes JO UOISIAI DV v I ouel+ g uelg) —guelg
§9C + 8§00 — 0
57§ + 5201 —¢ —pcury
TN ! S+ 5200 =596
uorsuedxo [erwoulg | TVIIA 14 ST+ 96 + S10T — S I01 — $,016 + 2 =
14 I GSUIST + (GS00 = (QUIST + ()SOD) (8)9
SYICIAI
duepIng T SYICIAI IIMSUY uonsang)

Page 9 of 14

© UCLES 2017



Cambridge International AS and A Level — Mark Scheme For examination

9231/02

from 2020

SPECIMEN

¥ SYIBW J[qR[IBAY
0=1 +| (1 +x7)2A13 01
ov (v I ap
187\ I A quey — [ = 4 4o3s as()
NAM+ 0 Mﬁ 4035 :1s11J dIBNUAIPIA
IVIIN) ¢ P ¢ uonnos YO
0=T+2 : +xg) Bua LT
ov (v I -
SuLo) 7 (1 +X0) € . T_ g-
oyur oy oy Sumipds 'S0 “f10m Jud[RAINDS AUy 1IN I 9—  “Tyxg 17! penualgd
x
Aﬁ + Nv wl-
v I €
X
+ w I
- u =«
X+7 !
x|ﬁ+~
(v)joymsarasn | TIN) I [ uonnjoS YAHLIA | (Q)L
€
Ak MVE =X yuey=n
OVO DbV v 1 Tl .
J3uerreay 1IN I X+1=(x-1) nz®
S\O l_l SD —x
w0 [ernuauodxa ur LA 1IN I e (®)L
SIRIA
Jduepinn " SIRIA JMSUY uonsang)

Page 10 of 14

© UCLES 2017



Cambridge International AS and A Level — Mark Scheme For examination

9231/02

from 2020

SPECIMEN

S
[
ovO v I A A
Wx x7+x—gupt =«
u[ JO suLd) ug 1IN 1 z
SOLISS S ULINBORIA 9] IN I =04 T-=(0)4
Amv L quer = (0)4
(0 1e SOATIBALIOD JO SaNJeA 1IN I I
E = A :ure3e 9yenuaroygIq
0 = AT+ ,A(1 + X7) :(q) ur 3nsax AenuUISHIP IO 14 I 4 . . . ()L
SYIRIAI
uepIns) g SHIBIAI Jomsuy uonsanf)

Page 11 of 14

© UCLES 2017



Cambridge International AS and A Level — Mark Scheme For examination

9231/02

from 2020

SPECIMEN

€
"QuI] B UI 0M] JOUI0 A4} JO Yord $)0as1ajul yorym oueld [oyered-uou
19149 Z & sjuasardar uonrenba zoypO “soued [oyrered juasardar suonenba omy asay,
"uonN|OS OU OS “JULISISUOOU]
0= o|mm +2z7—A7—x
Id I 0 = L +2¢ — 47 — x :suonenba pi¢ pueisy | (11)(e)g
14
v I €— # b ‘G # v 10} uonnjos anbrun)
€¢—10G="n
TN I 0=0¢€—Py—VC
0=(LT+1g=T1)T—(0€ + PH)T + 09 — (6 — P)PT
g 9- ¢
0=[0I- 6-7 ¢
JUBUIULINOP JBN[EAd PUB AIA | [VIIN z - = I oe@s
duepIns) ”M.HM\M SHIRIAl IIMSUY uonsang)

Page 12 of 14

© UCLES 2017



Cambridge International AS and A Level — Mark Scheme For examination

9231/02

from 2020

SPECIMEN

14
T -t
-5 3=V
IVIN z - I=v
6 ¥ v—
01 9 T—|=,V ‘uOneWLIOJUI 10
or ¢ I- IIN I I +V9—,V=,V90ag 01 v £Aqydnonp Adnmnp
14 I 0=19— VII + /V9 — .V 0s ‘Uonenbo onsiiojoereyo sy saysnes v | (1)(q)8
14
"UONN[OS 193110 |
10J OVQV ‘Suonnjos 1991100 7 10J OVIV PIBAY | VIV 4 €TI=Y
9S11030€] pUE JUBUIWLINAP puedxy IN I 0=(€-NC-r—-1)
Y-¢ 1 I-
0= ¢ Y-T 0
0197 0] JUBUILLIANOP Aenbyg 19 I 4 I v-1 Q)8
SIBIAI
dduepins) g SYIRIAL JoMsuy uonsanf)

Page 13 of 14

© UCLES 2017



9231/02 Cambridge International AS and A Level — Mark Scheme For examination
SPECIMEN from 2020

BLANK PAGE

© UCLES 2017 Page 14 of 14



