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READ THESE INSTRUCTIONS FIR.ST

Write your index *umber, class and rrame on allthe work ynu hand in.
Write in dark blue or black pen.
You may use an HB pencil for any diagrams ar graphs,
Do not use staples, paper clips, glue or conection fluid.

Answer all the questions.
Write your answers in the spaces provided in the Question Paper.
girr.,on-*iact numerical answers correct to 3 significant fQuies, or 1

decimat place in the case of angles in degrees, unless a different level
of accuracy is:specified in the,question"
You are expected to use an approved graphing calculator.
Unsupported arlswsil$ from a graphing caleulatsr are allowed unless a
quesiion specifically states otherwise.
Where u nsupported answers f rom a $ra,phing calculator are.not a llowed
in a questior"r, you are required to presentthe mathernalicalsteps using
mathematical notations and not calculator commands.
You are reminded of the need for clear presentation in your answers'

The number of marks is given in brackets [ ] at the end of each question
or part question.

The total numher of marks for this paper is 100.

Questisn Marks

I 13

2 l4

3 l5

4 /5

5 lv

$

7 t8

I 18

I /8

{0 t11

{T 112

tI0

13 172

This document consists

3

,flngtr-ffq \trr;r,t Srrntrr ff c{lc$c

of 26 printed pages.

[Tlunr river

I

{l

12

ffi



BP-4

2

t The dia$afil belolv shows tho graph of /-f (x) rvith asym-ptotes r=0, r=4 and

I = 3', T,he curve has aminimum point at (*1,0) an*i u maximlm point at {2,*3).

y = f(x)

t,

rl: E

Sksfch ths graph qt' stnting cle*rrly tl* qquations of fllly asynptotes, the

th$ irxss.
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1 Users $f targets,trr rseqt sach week. Those who

nleet &eir aan be

vouchers. A 60, or

1 00 coins.

In aparticularmonth,23g5 qpinsweremadeintotal. Of lhtsc, S0Yowere successful spins

and a totai of I I? 640 coins were 1voo. 25% of the spins that won 40 coins, 35% of the

$prn.! that wcn 60 soins wer* made ,in the last

t41'

weCk

Sind

3
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3 = 0, where &is a real constant.

(r) l?l

ti*} T,hc,ta&gent'tn Sat,tlre paiat where
of ,L

H2 MATHEI4ATIC$ 97$&ll1nt'rcr-o"*]{D:g$E JuNtoR cotrgce zozu
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wher* c5rS",A$ fi $eftl* dtagragr, statixg4

cl early th* eoor*lifl ntes 11r
l*l

ral
L4l

tl l

Solve the eqtmfion
I.l c
l{=;,

teavilr$ youf aft sw,q iU'W{ry{*'$f a' rr : : : i :riirl

,t,
Hence solve the -,requalitY [d t r::*.,. -.,. I 

l4*rg

t:

*Acl*-*pfla$q.-lUt*ionC.ilr-l-EGE2s2s 1."l2MAYrl[MArlC$ *75#01
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Skgt$h fi16,graph of G gi,ven by the oquation yz *\x+a)'-1" u.htr$ Er>(}" st*ting

clearly the equations sf'a43, $s)-.$rptptCIs *md the e*mrdilrates, tf ary: tunring point"s. I?]

Hen*e'sketch ths

er;uatiiins CIf ilsy ;l$yulpl*to*,
,v.axl{i.,

where cleady the

cr*sses the
rnltlJ

&NfiLu.ctjLlltrE$E.lUhllORC*ttrG;,?CI20 l{tMA:?}{€MAT}C$S75&'01
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The eurye q ;s tt forgted'',o$to,the'eufiro Cr mth equation (&y*,I)r -is-0: = | ,

,.> l.
Desuribe a sequ{i:ncc of transforeations which transfurms the curve ( onto the c'urve

c2. t}l

Al-\iGt0-cHlNEsE iufiiloR*p.f-L-rBE ?020 :H2 l'{ATHEtulArlC$S7$&l01
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*

fi T"he diagram be-low*korve a trapexitr$r O,{C&, whero 0} : n, $ii= b a;;1l i5C =c -

lu

rf "t

le,

Bffqgnsjrlerixffi;,are-*.of'trj*figl*p tlr'*.&wrvine, prove thatth*:+rea nf tlre trap*zitrn igr

I+Zr
;:l** t{'

ANGTA-0H{}i[€$EJuf.ll0,qSOI{-ESE.:01{} I.12tulATH=l\1AIlC$SZSBjlql
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:show that l*.h{' + }ax ul" =tlqll{}'" t.}l

Given fu*herthat 3*-,3b = r, iul* z, ltf : 3, la.ul - 5, find the xea oll trapsziwl'olt,'f'

exactly, til

,${6Lo"(X-I}lEsf,j,JNiOhcOrLEG[2020, HzMATFtEMAttcssTS&o{ [Tuf,n:*r*f
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I The;functions f and g are defined as f,ollows:

f :xpr 7{x*a'f *1, ;reR, x<}
g:xr+1+/t-e*', x)0,

Whersa and & are real constants.

(i) State thesmallestvaiueofa such that f;-I exists: tu

[31

For {he re'st odthi$ question, lr:4,
{iS Explain,if f-t ax.ist*, fl$d,if it rloss, {ind f;.I {:r}, and *tate itr:dorn{g,

ANGLO-CHINES€ juNIOR COLLEGc ?020 il? MATHEMATICS s758l0r
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1l

(iii) 'F'ind'tho largest value *f &,sueh th4t the compositc fuaction ig exists. For this,valLre

of &, find te("), state im domaig and find its ranger i4l

ANGLO-CHTIiESEJUN|ORCOLLEGE2o2g Hzi'{ATriEMATlCsgTs#91 [Turu rrver
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fr fhe lirrc*,/ andrm,ar.e definod,by theequations

/ i r'= l-k+at i -6j+ilk),
r-l fr-y z+3*' +=;= 4'

Al Given that tbe lines intersect, show that a:6. [?]

td) Find &e position yector of r!, the foot of pelpeudicular &om the point l(5, 0, 1) to

the tine I [3.1

Ail{6LeqFJlt}}E$E.,,l,rt{IORCOLLEGE.IilZ0 l',?MATFiETI/KICS 9758/0:1

14
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I3

(iii) o.illtlrat,are5udB
t3l,&o'tad.

9 lf. vector i -3k afltl eonteins the line

(i) Shorv that the cartesian equation oI thc plan.i r is 2x-l3;r '" z = 5 - tzl

at GLc-cHlNEgE JrJNloR CCILLEGE 2020 1.r2 ,i.lAThrEMATrCS g758i01
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t4

[Continucdl
(ii) Find the shortest distanre from Pt*s,6, *5) to the plane z. 12l

The line X &[t passss' tlrougb P and i$ parallel to 3i - 2j + 2k intersects the plane r at'

the trroint Q.
(iiD Find- the coordinates ot1Q. t2l

(iv) l{ence or otherrvise, fin<t &e lenglh ofprojrctioc of ffi on the plane .rr. lZtr

ANGLO,CHINESE JUNIOR COLLEGE 2O2O FI2 MAft{EMATICS 9758/C1
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l5

By cunsirleriirg;parrial &acfions, show that

.-A 2r+3 1 1

.E *:***---: = l-----:- *-, i'---

*rrU+l)(r+?) " 2tn+1\ 2(nt?)'
where,{: is a serr$tant t*r'be, deterinifl€d.

ANGL(}-CHIFjESE JUNIOR*rt-t6g Qt}2fr tl2MATI{Elr4/rTle$,gf$-S/01

t4l
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[Turnov*r
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lU lContixucdi

($ t') IL-t

(u, $i

ANGLO.CHINESE JUNIOR OOLLEGE 2O2O H?. t\4&TH$ MArl c$ .q75e{n I
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tm)

h:aving Jfilur an"crver in tenns af M

2&'+1
-..+ **f*-Il--T r

:Vl ,&'-11\t
t"3l

lfr i,lATllflderm$ C?$SX01
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IT

.ANGLO-CHINEsEjTJNIORTOT{.EGE.2O2O H2MATHEMATICSgTS&101

{0 Show thx 9= Z1t-+rt; and explain why the gracl"ient is always positive for atl:..r" 
d.r

poinrr on ths cury€- I4i

zv
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I9

(ii) Describe the behayiolrr of e a* d -) tco. Sketch C, statir:g cleagly tle equations of
ffly a$3rrptotss and the coordinates:of arly points of iniersestinn,rvj& the axg. [3]

{fii} Civeir t}at C is the point urr C the

13l

:.

:.

L]

liz MATHEMAfi O$ .s758lo 1

21

ANdLC"CttlNESr .:UrllOR: COrrEen ioZo ["furn o*:er



8P.22

20

11 [Continuedl
Show &at t nleets the aurve,C a in At anotki pqtgt S ana {ina *.re er:ordinates of
B. t?l

1?

interest outstranding loan amount ar$i* end

shs stsrt$ hcr yearty instalm*Bt Payperrt of

at thc end afn years after interest is.charged

$ [rnzs" {rrs s00} *4tx{t.oz-tr' -:l, l3l

i

,

Alilcr-o:e1.l iNEsE JUNTO*.cotLEGE ?020 HA [$ATt"t E t{rAfl CS S75$,rilf

ZI

January ?0?1"

yeaf.
The loan is disburs<xl on 1

is
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l3

1'

I

[A cone of rarlius,r,ard height lr ]as- volums Z = i# n .1

(a) An onrarn$nt coasists
cone.'lhe sphere is in
innsr suxfirces of thc
diaggam. Hach crt the
dorrnward verrical'

"A

C

(i) Slmrv thatthe v*lqqre nfflre cone, Ir €m3 , is givenby
1..

Y-= *lur3(l+ cosec0)3 tan2;CI ,
.}

i3l

ANGLO-SHII.JE,SEJUNIORCO[lXSg,tAzr rllulrHeMArlcsgTssrcl
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(ii)

'23

shqw &arrthg vo,fume cf,.the,eone-is mtnimr+m w-herl

lfl'

H: tilATlrHixAfl CS $&$& t

25

[Turu ovrr

Usiug differentiatio$,,,
I

SIIIC/ = --aJ

A}JGLO.CI-I INESE JUNiOR COLLEGE 2O2O
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7A

t3

given by

w =]"ln'-(ff-ft)'].
J*

IU

"Gu

aNGLO-CHINESE,,JUNIORGOLLrGdt020 t{2MA{HEMAIICSg?S&0r,

'ta

sircular conss cfl fixed height,,f ffn and slant height '.rGff *, as shown in the

diagraul below. The hour-glass is fiUccl with somc luminous liquid.such that ll'hen

ihe lower cgne at,arate of 4cr:r3s',
At tirns r s, the depth of the liquid in the lnwar

that Ht cm3 , the volume of liquid in the lower cone at r s, is

H
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Finil tlie rals-ot'iqpreaseaf tho tlppfh,uf*re,triquid i{ttho:low"or sone when the deptli

of the liquid in ihe lower coue is 1r*. Leave your answer in'exact'form in
25

tErtrr$ of ru *nd"ff: i3l

nz vni'nEuRrlcs 9738101

27
. .i r1i..,1....... -.-Ii. **,::.i . . ..",." . . .i.,,...-.--,-...,.*.-.,

AI\CLO, CHI'\IESE JUN;O& E1}LLEEE 2C2O
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Qn Solution Comments
1 v

I
- f(x)

-------r--
I
I

1y=-'3

[0, (4,0) x

) i)
.r=-1

This question was
generally well-done.

A small number of students
excluded the points at the
two x-intercepts, eg (0, 0)
and (4, 0) which is not
supposed to.

Some students did not label
the x-intercepts as

coordinates.

)

W
B
q

Let x, y and z be the number of successful spins that won 40,
60 or 100 coins respectively.

x+y+z=2395x0.8
40x+60y +1002 =Il7 640

(o.zs*+ox)+(0.:sx ooy)+(0.40x1002) = 40 255

Hence 485 spins won 100 coins that month

h
uB ${1}}

x, y and z should be clearly

defined. Some students

were not clear with the

definitions and ended up

forming equations which

were inconsistent with each

other or the definitions. No
or little credit was given fbr
such cases.

Quite a number of students

missed one equation and

only formed two equations.

T'hey then incorrectly tried

to use some limitations to

solve the question.

Students should also be

aware that something is

wrong if negative values or

values greater than 2395

(the total number of spins

made) were obtained.

It is good practice to write a
short statement to answer

the question.

BP-29

[FOR INTERNAL USE ONLY]

2020 ACJC H:2Math Promo Solutions & Marker's Report

29

From G.C,
x:836, y=595, z=485.
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Qn Solution Comments
3

k
1

(y-kx)' +8y-12= 0----- (l)
Differentiating with respect to x,

,u-"j\(Le-l.).** = o

lzty - r*> + flff- Zk(y - kx) = Q

dy 2k(y -loc)
dn

dy

2(y -lu)+8
k(y - tcl-)

ck y-kx+4

ALTERNATIVELY,

(y-to)'+8y-12=o
y' -2fuy+k'x'+8y=12=0
Differentiating with respect to x,

zuL-x( r9* r)* zk'x+89=o"dx I dx -) d-r

(zy-zts+8)g = 2gt-2kzx\ / ,dx

dy k(y -lac)
d-r y - la.+4

This question was generally
well-done.

Common mistakes include the
wrong sign when expanding

zrL - zt ( r9 + r\+ zt' *+89 = o-& \ dx') d,
into

zr9-uoV+2tu+Zk2x+89=o'dx dx - dx

Students should also note that
in A level exam, they are
expected to simplify the final
answer, instead of leaving it as

dy zk(y -lac)
d-r 2y-2lac+8

Tangent is parallel toy-axis at x=2 > y-2k+4=0
) ! =2k-4

Substitute into (1) at x=2:
(-4)' +s(lo- 4) =tz

s(ztr-+1:-a

(t-zt1'+8y-12:0
y2 +(8-4k)y+4kz -12=O

Since x = 2 is tangent to C, discriminant = 0

$-4D'? -4(4k2 -r2):s
64-64k +t6k? -t6k2 +48: 0

t=Z
4

A minority group wrongly
interpreted 'the tangent to C at
x : 2 is parallel to y-axis' as

9=o orv=0.
dx

Some students obtained
y =2k-4but did not know
how to carry on.

Many students also wasted

time in rewriting equation of C
as y2 -4b)++4k2 +8y-12:O
and then substituting

| =2k -4 to find h instead of
using the original equation

(t-Zttl'+8y-12=0 to find ft.

3U
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Qn Solution Comments
4

v
y=lrl

c

.Y-C t:

-Y=0 o

(0, - l)

x=c

fgl

Almost all students were able to sketch

both graphs correctly. Some students

misread the " c > 0 " condition as the

domain to sketch the graphs for.

Students should remember to label the

graphs that they sketch.

y=lxl

o A number of students omitted

labelling the origin or (0,0) as an

axial intercept.

o A few students reflected the y - x
graph in the x-axis instead ofthe y-
aiis.

c
t- c-x
. The y-intercept rvas often wrongly

calculated to be (0.c) or (0,-c),

perhaps due to students making

assumptions from the equation of the

graph.

. Students are reminded to label axial

intercepts with full coordinates, to

show clearly what the x- attd y-
coordinates ofthe point are, instead of
just the non-zero value (in this case

-l). There were students who

rnistakerrly labelled the point (-1,0).

. Some students sketched the graph

without considering the vertical

asymptote (perhaps due to relying on

the GC for graph sketching).

o Students should also be reminded to

label the axes with their equations if
they happen to be asymptotes (in this

case, -Y=0)'

31
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Qn Solution Comments
4

(cont'd)
Curves intersect on x > 0,
therefore lrl =,

c

x.- c

) xz -cx-c=0
t--:-

s+lc'+4c
)16=

2

('.'x > c))x-
2

Responses to this part were varied. A good proportion of
students were able to solve the quadratic equation using
the formula or completing the square, with some
carelessness in signs in the formula orthe constants in

cornpleting the square (e.g
cx--
2)'-;-"=0,

However, rnany students did not consider the graph
drawn earlier in the question, and solved two quadratic
equations and/or listed down more than one solution at
the end, without rejecting invalid ansrvers. Some
solutions were also not very clear with how they deal with
the modulus on the left hand side, even though they
eventually got the sarne answer.

Of the remaining population of the students, some
students did not seem to know horv to solve quadratic
equations. Some seemed to be making the age-old
mistake carried over from O Levels, concluding frorn
x(x-c)=c that x=c or x-c=c (orequivalent).A
good number of sfudents also solved for the constant c
instead ofthe variable x, ignoring the question's
instructions to leave answers "in terms of c".

4
(cont'd)

st
i

c

x-c
replace x by El_-'

c
v

l,l-"
Hence for l.rl>

c

l,l-"
-c- *4cx<

2

or -c<x<c
c+J7 +4c

2

$

Only a grand total of 4 students had gotten this fully
correct.

Students who were half correct largely fell into two
overlapping categories :

r The vast majority of students overlooked a common

blind spot for solving inequalities with graphs like
these. Students are quick to spot the correct interval
where the graphs intersect, but forget to check that the

interval r < c , where the graphs do not intersect, also

satisfies the inequality. Students should be reminded

that rvhen solving inequalities using graphs, they

should inspect each interval ofx-values separated by
inter section points or vertical asyrnptotes.

. A good nurnber ofstudents also rvrote down the

correct solution for lxl > " , brt missed out on the' x-c
solutions in the negative x region. It rnight be that

sorne students overlooked the l*l in the denominator

of the right hand side, which required students to

reflect the graphs for x > 0 in they-axis.

Alternatively, to complete their solution, they simply

needed to replace x with lrl in their solution, tben

express the frlll solution without the modulus.

Several students also mistakenly wrote down

,-J"\+
lnstead ol

2

-c-^[7+4c
2

as the bound for

tire negative x solution. They might have assumed that the

other root of the equation )c' -cx-c = 0 was the correct

bound after applying the l.tl substitution.

32
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Qn Solution Comments
5

f1 -1x+a12 =1

.I=-'r-(l ' Y=x+a

(-",1)

x
(-o,o) o

-ar-l

v
| =l

= f '(x)

o
x

(-o,
I

General tips to score for curve
sketching
l) The curve should approach

the asymptotes as x -) *o.
2) Equations of asymptotes and

coordinates of
intercepts/tuming points
must be labelled on the

diagram.

Generally well done except for
some students who got the wrong

turning points and asymptotes

because of carelessness in the

negative signs. Students should

be aware that the two oblique
asymptotes will cut through

(-r,O) . Some very confused

students labelled the asymptotes

with equations of the curve

instead i.e. y= +r/(x+a)'?+1.

Most students are able to label the
correct coordinate of x-i ntercept
and equations ofasymptotes, but
have difficulty with the shape of
the curve.

w
{

Sequence of transformations

(l) Transl

(2) 'fransl
ation of a + in the positive x-direction.

the negative y-direction.

lel to y-axis.

g{*l

Y,

Scaling by factor j naraltet to y-axis

I
(2) Translation of ; units in the negative y-direction.

b

(3) Translation of ct+ I units in the positive x-direction

Poor description of
transfornration seen e.g. "flip",
"stretch", "shift leff', students
ouglrt to be clear and precise with
the words used for description.
Note that for scaling, there should
not be "units" written in the
description.

Only some students are aware
that the order of transformation
rnatters. Need to relearn on this
concept.

34
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Qn Solution Comments
6 OC = OE +Ee =b+.Lafor some 2 e lR*

Since Bd is in the direction of (U.
Some students who explained by
merely rewriting as

Oe = LO,A+OE to give
c= )ua+ b , eamed no marks.
There were several neat

explanations like BZ : ).OZ to
give c-b = ),a. A t'ew students
used vector equation ofa straight
line. A few others mentioned that
c can be expressed as a linear
combination of a and b with

P=l'

Y
1

Area of trapezium: Area of OAB * Area of ABC

=ll^"01.;l

=llu"ol.;l

L** I ,*
=;l*" oBl+;lEA"Eel

(a-b) "(ta)l

.2.bxal

= lrr*2)lax 
bl

s CI{*'t

Solutions to find the area of
trapezium were varied.
Some students considered LAOC
+ LCOB giving

1h" "l* |h, ul

= il",. 
(u + za)l +)Kn+ b)x bl.

=1lr*ul+]lla,ul
2t,2rl

A few students mixed up cross
product with dot product. They
had extra terms because

laxal=lal' which was WRONG.

Some students considered
parallelogram + triangle, a few of
them ended up with

zlaxbl .*tr- l)laxbl, unable

to factor out and proceed.
Some students quoted the area of
trapezium, missing out the
modulus signs and giving wrong
height. Area of trapezium is

)U^a.bl)(ln.;l)

la.bl'? + la x bl' = (lallnlcos e)' + (lallulsin d)'

: (lrllul)' (sin' d +cos' a)

= (l"llul)'

A lot of students wrote

la.ul' = lal' + 2r.b+ lul' and

laxbl' = lal2 +2ax u +lul' which

were WRONG, when it should be

(a + b).(a+b) : l"l' +za.tr +lul'

and (a+b)x(a+u)=6
Note:

35
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la.bl' + (a+b).(a+b)

laxbl'*(a+b)x(a+b)

la.bl' + l"l'.lul' unless cosd = I

lax bl' + lal' *lul' unless sing = I

3c-3b -a)c=1a+b=2=1
55

la x ul' = (l"llul)' -lr.ul' = 36 -25 =tl

la' bl = r/iT

Therefore area of trapezium =f.til=la

A few students found l. by writing

l=c-b which was WRONG.
a

Some students were unable to
connect and apply the 2 proven
results fully when they went the

extra step to find d in lax bl from

l".ul'
Many common mistakes in not

getting lax ul = {T using

la, bl' = (l.llnl)' -la.nl' :

. laxbl=.,66-25 =^,6=3

. laxbl=36-25=11

. 
la x bl = J36'- JB =r

. laxtl=fB=9rrJzs5
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Qn Solution Comments
7(D 3

(iD a=4

x> 6.

v

(qrrt)
v=f(r)

!=k

3,6)

The line ! =k whete fr eR cutsthe graphof .y -f(x) at

most once. Hence f is one-one and f-l exists.

Tofind f-l,let y=f(r),
i.e. y =t(x-a)' -t

x

= x=4*

(,-a)':+
FA
rl ,

Hence f-'(r) =4-F ,

Many many many many
students did not draw graph of
y = f (r) and the horizontal

line to show f is one-one.
Those who did, drew the
rvhole quadratic graph
completely disregarding the
domain of f. It is obvious from
this simple part which student
revised the topic offunctions.

Marry students also only
quoted one specific horizontal
line, e.g. y =7 for the

horizontal line test. This is not
enough because we need ALL
horizontal lines to cut the

graph of Y = f (x) at most

once.
A good number of students did
not choose the negative square
root.

Because the graph was not
properly sketched, many

stuclents thought Rr= (3,.o)

(iii)

M
h

For fg to exist, & C Pr.

Now Q =(-*,3) and Rr=lb,l+b).
Flence for {,
Hence b<2.

<3

value of b for fg to exist is 2.

{etus I

n (-1 - e-' I
2

)

=7(r+.*)'-1
Dru= D, = [O,o).
Rr, : [0,"o)---+lz,l)l-(a,zl]
Hence 4=(e,zll.

Many students struggle with
the notations for this chapter.
Domains and Ranges were all

over the ptace: 127,6),
Dr:x)0 etc.wrong

notations rvere all penalized.
Students need to know that
Functions is a highly technical
topic, and care needs to be
taken to understand all the
notations and definitions
required of them.

Note that 1t+b < 3. not

1.+ b -e-' < 3 . If condition
for existence is { c Ds,

find both R, and Dr, and

then determine how to make
sure the condition is
satisfied.

37
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Qn Solution Comments

8(i) I

0

].,[-]]

I

a

-J ].,[

4

-a
4

l'.r = ,n'.r =
1

For intersection,

I

0

-l
+).

[1]

1

ct

_J 1.,[

4

-a
4

1+U.=l+4p
+ -6),=a-ap

-l+il"=-3+4lt

D.-4P=Q)

= -67 = r-opl
32-ap =-2)

Solving tlre first and third equation gives 1. = -2, lt = -l
Because the lines intersect, therefore ).:1, lt: -l satisfies

the second equation

-6(-2) = a - a(-l) ) 2a =12 + a : 6 (shown)

Students generally make
mistakes here when
converting the equation of
m into vector form,
especially the j and k
component.

There are a handful of
students who use the same
letter for the parameter for
both lines, i.e. 1., Hence
resulting in inconsistent
answers.

There are others who also
try to solve equations I and
2 and 3 together, resulting
in long and tedious
working.

(ii) I

0

-l

2

Ii]
l:r = +1 -6 m

3

SinceNis onl,6fi =

l+U.
-il.

-1+3). ]=^=[

-4 +D.

-6)L

-2+il"
ffi ir perpendicular to l,therefore
4+U.
-il"

-2+3.LlI
2

-6
)

-0

-0

b.

+[[r].I i,ll;I
11

-12
-t

0

1

Those who studied well will
get this right if they use the
first method. There is an
equal number of people
using the first and second
method with the latter
making rnore conceptual
rnistakes.

Those who used the first
method usually will get full
marks except for careless
mistakes such as

49A=14= )"=2.
2

38
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Qn Solution Comments
8(iD

(cont'd)

.Y

ALTERNATIVE (Projection method)
Let Q denote the point (1,0, -1)

ofi=

(z_t
QA.l -6

[:

2

-6
J

22 +62 +32 22 +62 +32

[] [r]
2

-6
J

il::)7 7

dfi =dA*W
1

0

-ll.;[;] +[[.i].
4 11

-12
-l

-12
I

7
6

t ;*{

Many students who used the
projection vector method do
not know what they are

doing. Common mistakes
includes

'W=lc,<-o;o

.Zfi =(ilo1,
/ ,."-- \

- No =l ol.aln
I

Others find the length of
projection then multiplied
by the unit vector. But this
method might not get the
answer due to the fact that
the direction of the
projection vector could be
opposite to b.

However there are quite a

lot of students who tried
to use cross product to
find the vector
perpendicular to the line.
This must be made clear to
them that the perpendicular
distance from point to line
can be found using the
length of a cross product.
But removing the length
does not give the vector.

lrrl = ldA"ala"'
Tfi +ZQxb.

&Bffiffi
$ry{'.+t?+l)
"",,'ffi =l _o(+) 

I

[-r* 3(il)

'ft..),

(e
+l-

:--l J,1,

A
I

,l\
I
I

4i
I
I

5,' 5

I
L

AN= )
7

83N3C
Hence 36 +9+4 =4

Let the two points be B and C. Then AB : AC: 5

Therefore BN: NC:3

2

Check that the direction vector of i, -6
J

units

has magnitude 7

A lot of students just leave
this part blank.

Of those who attempted it,
there are equal number of
people using each of the
two methods.

T'he common mistake with
the first method is assuming

l*l tr 5 or the students

just memorized the question
in the tutorial.

39
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;[r]

I

OC=ON+NC=1
7

T
7

;[r]

[i]:'[l]

[i] +[i,]

NC

Therefore,

ofr

NB

tt \
-t, l*1
-,)7
rr )
-,, l-llI 7l
-t)

andHence

OB NC+

Others made careless
mistakes in calculating the
lengths involved in
Pythagoras theorem.

Qn Solution Comments
8(iiD
(cont'd)

$
q

ALTERNATIVELY,
Let B be a point on / such that AB = 5 .

Then 6fr :
l+U.
-il"

-l+U"
for some 2

AB

l+2).

-61
-1+31 [?]

-4+2.L

-6,1

-2+3).

AB=
-4+2L)r
-6A ]

*z*1.)
-5

1Zl" - +1' + (6tr)'z + (3 7 -2)2 = 5

+(++36+9)12 + tz)1"+16+4=25

= 49.12

*ti"l
-7

t';
[-' ].;[;]

F]

[i]
2

"ou
OB

1
or -6a

3

1

7
I 5

6

l0
7

Quite a number of students
who use the second method
are careless with the

forming of the vector VE .

Hence they were unable to
obtain the correct quadratic
equation.
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Qn Solution Comments
e(i) Another vector parallel to the plane is

[:] [i] [:
Therefore normal

'Ii]

Ii]

2 4

6

-2],I

2

J

-l
x

1

I

Hence .[1]=[i]
2

3

-1

=2+3 =5 =+ 2x+3y-z=5

In this question. we see a lot
of copy errors, missing
negative signs from the
vectors or negative signs
changing positions or
numbers becoming another
number due to bad
handwriting.. like A LOT of
them.

Those who studied are

usually able to do (i)
effortlessly. Common errors
are copy errors such as

missing negative signs etc.
(ii)

w
?

[1] El.^li)
nir =J L:r =

Let a point on the plane be ,4(1,1,0)

Distance fi'orn P to the plane r = llP."l

1l [1 8.-_
{14+32 + f

5 o{s',

Apart frorn the the
projection method, there are
2 other commonly seen
methods.
l. finding foot ofl
perpendicular and then
finding length.
2. finding parallel plane that
contains A and use the
formula fbr distance

between 2 parallel planes.

Sorne common mistakes are

not using the unit vector,
missing negative signs,
careless simple calculation
EITOfS.

There are a number of
students who use cross
product which is a
conceptual error that needs
to be clarified.

(iii) For intersection ofZ and n ,

[]].,[

J

)rl=,
)
6-21= 5

-2
2

(-10+18+5)+A(6-

= ),=4

[I]

J

t[l-2+ oo +4

2

Most students can do this
part correctly. Common
errors are simple calculation
mistakes.
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(iv)

By Pythagoras theorem,
Length of projection of PQ on plane

oJi)'-[#)' = ff =4E :t6 4(3 s f)

o
I
I

N 1--"'
= 4JL7lrol= lt

lI
8

Jrq

Method I

-5
6

-5 tTl
l2)
-'l
8)

FA=
7

-2
J

Most students who got this
correct used the cross
product method. Those who
got it wrong is usually
because (iii) was wrong.

A good number of students
tried to project the vector

FQ onto a vector parallel

to the plane, namely

which was given in the
question. However this
vector is not the direction of
the projection of Plp onto

the plane.

Ir]

Qn Solution Comments
9(iv)
(cont'd)

t

Length of projectio n of PQon plane =lf O""l

+32 +12

=16.4 (3 s.f.)

Method 2

I

fr

6r{1$

-2

2

)
4

J

2

4

Jt+
l"I

A_
= -LJ2lq =

Jt4

12

-8
8

4.,,lLi-fi-
Ii]l ffitl

Quite a number of students
were able to use the cross
product method comectly.

There were a few who
factorized '4' from the

(rz\
vector l -e I uro rl,.ntt

[8/
1g\tt

reduce it to | -2 | by

Ir.]
'throwing' 4 away. This is
wrong because that changes
the length of PQ and hence
the length of projection.
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Qn Solution Comments
10

By partial fractions, 2r +3
r(r +l)(r +2)

Hence,

t(3 2 t )
: _l _____ |

21, r+l r+2)

g 2r+3 =l+(i_z _l)
Ar?+l)(r+2) zft\, r+t r+2,

1

1_?_y| 2l
.i-7-l

/-7/
+

2 32
+ n-2 n-l

32/+- -1-n-l /n
I

1

/##
t(7 3 l \

:_l _____ |

zlz n+l n+2)
731
4 2(n+1) 2(n+2)

Hence ,l=Z
4

Too many students forgot how to do
partial fractions. Too many made the
same silly careless mistake when

finding the coefficient for 1 
.

r

Many students had trouble seeing
which terms in the expansion
cancelled out, while some innovative
ones sirnply substituted a value of n
into

+ 2r+3 _, 3 I

to solve forl. Since this is a "sho\.v"
question, credit is given for the value
ofl, but not for the method of
difference required to find l.

(i)
As n -) oo,

3 -+oand I -+o
2(n+1)

3

2(n+2)
7 I 1

4
Hence -)

4 n

1
4

Even if students could not do the
MOD part above, if they wrote down

3 -e6and I +0,toget
2(tt+1) 2(n+2)
convergence limit as A, they would
have been given full credit.

(iD ffi"tr-:,SOYlJrpa*'8ffir';
j{!-* I <1=0.r5

Z(n+l) 2(n+2) 20

From G.C.,

Whenn=12. 3 * 1 
=0.1511' 2(12+t) 2(12+2)

'2(13+l) 2(t3+2)

Hence least value of r is l3

Method mark for solving the
inequality is awarded only if there is
evidence student attempted to solve
using G.C.

Though many students did use the GC
pretty accurately here, many did not
present the CC table to show how
they got the answer. Students need to
know that this working step is worth
mark should their answer from the
first part is wrong.
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Qn Solution Comments
(iii) 9 tl 13

-+-+ -+
3x4x5 4x5x6 5x6x7

2N +l
+

ar(l'r'z-r)

N-t

r=3

7

2r+3
;G.nco

3 157
42N z(,rr+t) 624
53 I

8 2N z(ar+t)'

Students who expressed the

sum as $ 2'* l *"r"
2'(" -r)

given credit, though many
could not continue to find its
relationship with

$ zr+3 . In fact even
fi r(r +t)(r +2)

if they used the result given in
the question without finding l,
A- 3 - I ,they

2(n+t) 2(n+2)'
rvould still have gotten the
correct answer (since ,4
cancels out), and full credit
would have been earned.
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Qn Solution Comments

11(D tx= 

-. 

y = sin-| 21,

Jt-qt'' '
tt

--<l<-22
dr _ (r -4t'zf -{+)(r-4t)-,1 qD

dt- (l- 4tz)

(r-+t'zf i (t- 4f )+ 4f
(l- )

= (t- 4t2;l
dv_ 2

dt - Jr-4t'z

y=+*e-+t,fl
dx Jt- +t'

2=:
Jt- +,'

3

x(l- 4t212

=2(l-4t2) (shown)

sin"e -1 .r.L. f <! ...+t' .t22-4
So 9 =2(l-4t2)> 0 , thus gradient is positive for all points on

dx
the curve.

s*t

Most students were able to

correctly differentiate the

expressions and perform the

parametric differentiation. Some

careless mistakes were made

such as multiplying by 8r instead

of -8r. Some students also had

problems with the algebraic

manipulations to arrive at the

required expression. No credit

lvas awarded if too many

"intermediate" mistakes were

made.

Common error:

(r-+t'z1tr = (Jl -4rtl
+ih4t' (cube root!!)

Few did not use the quotient or
product rule or used it wrongly.

No credit was given for such

cases.

This is a "Show" question.

Steps should not be skipped - it
should be clear how the next

expression is obtained. Little or

no creclit was given if steps were

not clearly shown, even if the

answer was reached because the

"answer" is given for this

question.

In showing that the gradient is

positive for all points on the

curve, it is essential to state that

-! .r< !. which then results22'

in/2<
I

4
(or equivalent).

Starting withjust t' .f, @,

equivalent), giving the incorrect

45
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reason for why 2(l-4*) > 0 (or

equivalent), such as': f 2 0, or
using just test points (e.g.

substitutins, =*! or, =* 
I

"23
earned no credit. Some students

had sorne issues with the

inequality signs also.

Some students tried using the

second derivative test or
discriminant which is
conceptually not right.

11
(iD

ln
As x-+Lgc. t -)+:. ... y->+-'2''2

the curve approaches y =t: .-2

v v 7t

x
o

y=

s%,&f *e$ j-*rt$

The graph was quite badly

drawn. The behavior of the

curve was also often not stated

or analysed. The analysis of the

behavior of the curve was

intended to aid in the sketching

of the graph sirrce the GC had its

limitations in shor.ving the

extreme behavior of the curve.

Often the behavior stated and the

actual graph drawn were also not

consistent. The origin and the

correct equations of the

asynptotes of the curve should

be clearly shown as required by
the question. As shown in part

(i), no parts of the curve should

have negative or 0 gradient (no

stationary points).

11

(iiD Esatrr#*?E#,
ot$$** ' r '

ll

x ;G
. /r -+rltI '8'

-{2 -t/t2
l-

!z

, and y =sin-t 2
I

{z )=;

Equation of tangent / is y -;=2Q-4
1

1

),
Ir--

8

y = x--+'2
IC

4

2

This question is a rather basic
one of finding the tangent
equation of a parametrically
defined curve. For those who
attempted this part, it was
generally well done. Some
careless mistakes were made in
computing the gradient and'
coordinates at A. Credit was not
given if any value was incorrect
and no working was shown.

A few students used the
I

parameter value of ,E glven
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as the n-value when clearly it
was the /-value (the parameter is
t).

Qn Solution Comments
11

(iiD Curve C: x v=sin-r2/
Jt-qf ' "

-l'rE
Ltne l: Y = *-r* q

At the point of intersection B,

Substitute x = +, .t = sin-r 2t into y = r-I+1,
,lt-qP 2 4'

"'sin-r1z=-J:Jt-qt'
From GC, t=0.35355or t=-0.47564
Now, /: 0.35355 corresponds to point ,,4

In--+-24

Thus f =-0.47564, and x= -0.47564 = -1.54278 ,

[4aCs64)--'-j
/ = sin-r 2(-o .47 564) = -l .257 37

Coordinates of .B are (-1.54,-1.26) .

No credit was awarded if
many mistakes were made
in trying to obtain the
Cartesian equation of C.
Some students correctly
substituted in the parametric
equations of C into the
tangent equation, but could
not continue from there.
The key was to use the GC
to solve for the /-value and
subsequently substitute the
/-value back into the
parametric equations of C to
obtain the coordinates.
Very few students obtained
the correct coordinates of B.

Qn Solution Comments

t2(i) Year
300 000 - x 1.025(300 000-x)

1.025 (300 000 - x) - x 1 .0252 (:oo ooo -x)

ln End

1

2 1 .025x

By the end of the nfr year outstanding loan amount is

1.025" (300 000 - -r -.,.-t.025x
1.025'-t x-...-1.025x

| +1.025'-2 +,,.+1

GP: a =1, r =1.025. n terms

-- t.ozs'(:oo ooo) - t.

= | .025', (: OO OOO) - +

(t.ozs'-t\
025x\ t

r.025-1

tx(t.ozs'-t). (shown)

Questiou stated that all numerical
answers rnust be in nearest cent,
unfortunately many students did not
notice this. To nearest cent : round
off to 2 decimal places.

Important tip to assure accuracy of
answers, use 2 more decinral places

for workings. Eg if question wants
answers in nearest cent, students
should be using 4 decimal places

for workings, alternatively, students
can rnake use ofthe STO function
in the CC, to store the values.

Pat (i) is a proving question, hence
students rnust give more details and
workings instead of stating the
auswer. Note that the question is to
calculate the outstanding loan at the
end ofthe year.

(ii) Orr 1 January 2040, n=20.
At the end of 3 I December 2039, outstanding loan amount is

t .ozste (:oo ooo) - a lx (1 .02s" - l) .

For the last instalment of $x to be on 1 January 2040,

r.ozste (roo ooo) - a lx(l .ozste - 1) :,
= 479 595.0557 -24.5447x= x

) x - 18774.77 (nearest cent)

Question stated that the last
payment is on 1 January 2040,it
means that it will be her 20th

payrnent = $x.

Students should relate to part (i)
answer and solve for x.
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ALTERNATIVELY,
Outstanding amount at the end of 20 years is 0

r.ozszo (soo ooo)- +tx(t.ozs'o - l) = 0

Solving,
x =18774.77 (nearest cent) .

(iiD (tt t t +.t ao a x zo)- 3oo ooo

= 7 5495.39 (nearest cent).

Note that she borrorved $300000,
her last payment is the 20th

payment, hence the total amount
paid including interest =
20x -300000 . Some students

forgot to relate part (iii) with part
(ii) and went to calculate the
interest paid only using another GP
formula.

(iv) 500 000x1.0310 : 671958.19 (nearest cent). This part was well done, except for
some students who used the

U, = ero-t formula for GP and took

it for 9 years instead of l0 years and
got the lvrong answer.
Some students calculate
depreciation instead of appreciation
in the value of the apartment, and
took r = 0.97 instead of r: 1.03.

(v) Outstanding loan amount on 3l Decernber 2030

-- | .o2sto (: oo ooo) - 4 l (l 8 7 7 4.7 6s 4) (r .025'0 - 1)

=168 425.93 (nearest cent)

Amount Ann earns
: value on I Jan 2031 - upfront pal,ment - outstanding loan - all
instalments
:671 9s8.1897 -200 000-168 425.9313-(10x 15774.7694)
: I l5 784.56 (nearest cent).

Very ferv students interpreted the
question correctly, commoll elrors
in counting tire months lvrongly and
forgotten to consider the upfi'ont
payrnent of$200000 and
iustalments paid $l0x.

Only one student obtained full
marks for Ql2.

Qn * ;ffi'X^ Solution Comments
13(a)

&
t

(i)

ln LAPC. tanl =PC = PC = APtang'AP
= r(1+ cosece)bne

nlrQ +cosecd) tan 01'z r(l+ cosecd)

zrr'11+cosec0)3 hi d (shown)

=AO=reosac9

r=!
5

f, =!
3

AO
.'.AP=r+rCOsec9

Quite a number of
students wrote

r
sind -

AO

-AO=rsin?,
which is very careless.

Some students mistaken
O as the midpoint of AP
and wrote

a--
AP=2AO= "' -

sin9'
which leads to a wrong
expression in the show
part.
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Many students mistaken r
as the radius of the cone,
however, r is given as the
radius of sphere in the
question. eg

v =Ln'[r(1+cosecd)]3 t\

= 1 ,rr'(l + cosec d)a\
J

Some students have
gotten the correct
expression for the radius
and lreight, however, they
expanded the expression
when finding the volume
and this made the

| "*pression 
r"ry

I complicated. A better

I strategy is to factorize lhe

I common factors and the

I correct expression can be

I derived easily.

13(a)
(iD

t

Y =:nrt137l+cosecd)2 (-cosecdco t0)tanz 0de 3 "
+(l+cosec 0)3 2tat?sec' 01

=!n '{t+ cosecd)2[-3cosecdtan d + (1 + cose c0)2tan0sec' e1

dV
0

de
1

=- )

=(1.

n t ll+cosecd)2 0 tan 0 + (1 + cosec 0)2tan 0 sec' e1 = g

l+1
sind)(*#)(

1 -0
cos d cos'0

= cosec 0 =-l or
3 (sinP+l\/2sind\

f,l-ll-l=

cosd I sind )\cos'0)
0

=sind=-l or --l*ry!t 2. 
=ocosd cos'd cos'9

(N.A.) or

or

or

or

or

-3cos2 0+2sin0+2=o
-3(1 - sin2 0) + 2sin0 + 2 = 0

3sin2 0+2sind-l=0
(sin9+1)(3sin0-1)= o

sin9=-1 or

(N.A.)

sino =!a
J

Many students did not
realise that r is a constant
and 0 is the variable. As
a result, they
differentiated Zwith
respected to r, which is
totally wrong.

Some students did not
understand the question.
They substituted

1. dvsin9=: into -' and3d0
did not know how to
continue from there.

To find the min value,
you should always let

{ =o and show that
d0

I
sind =: after solving

a
J

the equation.
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when sind = 1. ,.orn GC. {I =75.413 > 0 since r > 03' de'

.'. Zis minimum when sind = 1.
J

Qn Solution Comments
13(a)
(iD

(cont'd)
0

= 0.339

. _t
sm

I
;J

. -, Isln ^-
J

-- 0.340

+

= 0.341

. -, 1

stn '-
a
J

dV

d0
-0.0633r3

<0
0 0.0874r3

>0

Some students used first
derivative test to show the
volume is minimurn.
However, specific values of

0 and 
dZ 

ur.d for the test
de

were not stated in the table
and marks are not awarded
for such case.

13
(b)

I

H

H

dq
and x be radius of water level when depth

cm

ofcone, R= doul'-H' ={5H

By similartriangles, 
x 

- H -h
RH

x H-h
-\-- ,fsu- H
+x-.li1u-n1

Many students did not show
clear tvorking when using
similar triangles to find the
radius of the smaller cone or
the volume of the smaller
cone.
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Volume of liquid in lower cone at time t,
I

W =!xR2H -
J

1

;J
r2

)

Mc'(H - h)

I
(^fsru

ru -!"(Ji@ -h))' @ -h)lL
J

--2,*t' -I"ru -ft)3 (shown)

JI
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Qn Solution Comments
13
(b)

(cont'd)

dW 
=Sn(H -h\2.Given

dh
dw dw dh

5rtg1y- 

-=-X-
'dt dh dt

dW

dt
= 4 cms-l

q = 5n(H - h)' "#
when h=Lu"

25

24 'dh4=5n H x-
25 dt

dh 125

---cmsdt l44nH'

Altematively,
55-

W =1nH'- ^n(H -h)'
^aJJ

Differentiating with respect to ,,
dw 

= sn( rt - lr\' Idt \ /'dt

Sub.
dW -4 h:Ln.

25dt

5n

,

i 'dh
4 H rI

25 dt

dh I 25
cms-'dt l44nH2

Many students did not
realise that Flis a constant
and ft is the variable. As a
result, they differentiated W
with respected to 11, which
is totally wrong.

Common mistakes:
. Differentiated W with

respect to 11.

1. Sub h=i-HintoWand
25

differentiated Wwith
respect to -FL

. Sub H =25hinto W and

differentiated Wwith
respect to /2.

A few students made a
careless mistake by keeping
the term with ^Il3 when
differentiating W with
respect to ft.

A few students have gotten
the correct answer but
forgot to simplify.

ffS'{
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