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ilt

t.Yr5l(r-U<tl
-5<r<l

Im gf 
= ?r3 * l2.r- lS = {fdr

fJ *4.U.-.J=0

(.r*5)(r-l)<0
x=-5orr=l
lVhen.f, = [.
0 - l.r + 6(l)t - l5(l) +,t
& t'E
I\Ihen r = .5,

0 = (-5)' + o(-J)r - Ii(rS) +k
f = -l(Xl(reJect\

r tiii

t

I l'=J:-

I ;=!
lCsorCi 2I
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$}tl L6t Etor$ifiat€$ *fQ be [n. a= - (nr + [ [].
&adfrnl FQ = -!
,,1 -fr.tll:-+ 

= _? 
,

a*$
fl! -6s +9 = -2rr +fi

sz -4r+3=0 a

(r - ll{ff -3} = fl

r? E I or n = 3(rejsct ss t his ir the +'atus of lt tor pohrt Pl

_y - mordindti ol'll
I3-SflI+ll=fi
g(rc)

l2lii fotel nrEB of shrrdad rcgton

=(lxGl*L"r -6r+[I d.r'

l:
u s. 

[* - 
2?+ 33I-{i- r + r rr]

=n?
3

t3l 2* =2n'- ?

(2*)t -E.zr +?=g

It3-$rf+7q'O
rSit Itf .-8l t + 7,= fl

(n-7)l*-1}=$
,r=7ottt=l
2' qT or 2* =2o

f = 
h!o, r=$' Inz

x E Z.fr{ldpl

ISIII ilr -Btf +fr =$
(-,s)'-'ttlx*)(tl
64-4fr q,O

kl16
Thtrcforf, thp Equstion has_nosolutioil if # > 16_.

T4I r=+y'
t-- rr.}

-l2x-6y + 35 u

- ,-. *r.! BE -

6
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I4tI .rI +yt *I2x-6y+sS

= 3f + 4r - I Zp).- d{4} + 3I

=(f
fi*-

:OnadigttAP

= 
4:3
3-6

I
=Er

x

Gradisrt oftangenfi 3

Bquation of tangent is

f = Inttr;
3=3(4) *c
tr=-9

y =3x -9
I{Iu

r

448
- 3r -.18

.y!+
4

tj

Gradtl+t = -3 I

4i
Sradlent o[ dinmcsr EF(tnngprtt] = * 

I

.3

4r
Prs--tg'

3

z =4{*?l * c
^.J

!, It
3

4x 14
?j-*tH 33

#r-d8={- g'4 3 3
r r* l.l4 = 16r r 16

f,= I

".,y 
=4(fl"$

J
Fr

I

I

|-IE-.

!*(-f)\ I

r'- 1* t

J

l4t C

=l

=l
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Sm,maNGooN GenpEN[ SuccND.{tR.y Scfficon
Visionn: Crituca[ lthimfi<etrse Thoughtful n eaders

Mfissfloun: ]Love rlo l,eatrrir ]Learrua to X,ead

PR.trILI1VflXNAR.V trXAl\fl ENATION 2 O 1 7

CAND]tDAT'tr

NAfr,fi]E

CTASS
R,]EGNSTER,

N[IJMIEIER.

A DDITN ONAt NE^AT'EIEM^AT HCS

Fapen I
Secomdan-y 4 Express

Additional Materials: Writing Paper

4047/0n

23 ^Auguust 20X7

? hours

x20CI - n400

R,EAD IIIiIE,SE ]INISTRIJCTIOI{S ITR.ST

Write your name, class and class register number on all the work 1,ou hand in.

Write in dark blue or black pen.

You may use an HB pencil for any diagrams or graphs.

Do not use staples, paper clips, highlighters, glue or correction fluid.

Answer.a[l questions.

tion, it must be,9ho.wn-with the msw...g,.l ,,i,.

ll result in loss,of r.liarks. :'. r:" :"

calculator is expected, where appropriate.

If the degree of accuracy is not specified ip the question, and if the answer is not exact, give

the answer to three sighificant figures. Givb answers in degrees to one decimal place.

For n, use either your calculator value ar 3JA, unless the question requires the answer in

tenns of a.

At'thC end of the examination, fasten all your work securely together.

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

The total of the marks for this paper is 80.

.dneas for [mprovement

Ernor Penaltv @il. No.(s)

Accuracy of non€xact answers -l
Missing/ wrong units -t

Presentation/ Not using ink -t

Narne/Signature of Pzu'ent/Guardian Date

FOR. MARKER.'S USE

80

f 6 pnimted pages nmd 0 hlaml< page"

Setten: Mn Ng FIJ

SG S/A Maths/4 Exp/?01 7/PRELIMS/4 A 47 l? I /QP

Vetten: Ms Tay FIY
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Quadratic Equation

For the equation a*' + bx + c - 0,

Binomial Theoren?.

MATHEMATICAL FORMULAE

I. ALGEBRA

x-
2a

(o*b)^ =an +(:)"-'b+(;)"-'b'+ .(, .an-rbr* . *b,,

where n isa positive integer and ("\= , 
n! . =

[,J- @-,\r!

Identities

Formulaefor AABC

n(n-l)...(n-r+1)

2. TRIGONOMETRY

sin2 A+cos'A=L.

sec' A-l+tan'A.
cos ec'A: 1 + cotz A

sin(r4 t B), = ;!jn z{ cos B + cos Asin B

cos(r{ L B) = cos I cos B + sin ,4 sin 
^B

tan(Ax B) - 
tanAttanB 

.

1T tan AtanB
sinZA - zsin l cos r4

cos 2A = cos2 A-sin2 A - Zcosz A-| = I -zsinz A

ran zA - 
2tanl

1-tan'A

abc
=-=-.sinA sinB sin C

a' = b2 +c' -ZbccosA.

A - lorsin A.
2
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3

Answer a[[ the questions,

Find the range of t alues of k for which the line y - loc - 2 meets

Y'=4x-x' .

Hieraae, describe the relationship between the line and the curve if f - I .

the curve 
t3l

l1l

(0 Sketch, on the same diagram, the graphs of y=lrl-i and y=lx'-Z*1,

including all the important features of the graphs and the intersections with
the r- andy-a(es.

(iD [nemce, detErmine the value of a sueh that the equation

lrl-lr' -2xl=aa1

has exactly one solution.

(a) State the values befween which each of the follorrying must lie:

(i) 
, the principal value of sin-t * ,

(i0 the principal value of tan-t x.

o
-2

':_

crhn 1C

The diagram shows Part of the $aphof y = etan(hx).

(x) Find the value of each of the coruttants a arnd b.

,u9 lind 
the gradient of the cutve at x = L.

4

t4l

tll

II]

lll

The quadratic equation

roots & anc

S G S/A I\4 aths/4 Exp 170 I 7/P P..E L I I\,{ S/4 0 47 lP I /O P

a fion-zero constant, has

and E- . t4lq

q4
42i

I
t
,
l

- -1-

Li
^lZg

I
I
I
I
T

I
I
I
I
I

x2 +mx+Lm=$, where m is

l, .. d
ffion with roots
lp
I

l2l

121

fi

4,

I
I

[T'un"rn over
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Variables x and y are such that,

passing through the points (0.2, 1)

4

when e}is plotted against

and (0,5, I'.6) is oblained.

x2, a straight line

(r)

(m)

(b)

(,c)

Find the value of e/ when .x = 0.

Express-/ in terms of x.

plrror whatvalues ofx is [oB*@'dpfined?

(ii) Differentiate rn @ with respect to x.

.. ,;1

Sol equations 9Y + 5(3' - 10) - 0 .

If xz +y'=llxy, show that lg(x-y)=algx+blgy+lgc, where a, D

' andc are constants to be daermined.

tzl

tl I

tzl

t21

t3l

tsl

A circle has equation x' + yz - 4x -8y =25 .

(D

(ii)

(iii)

Show that the radius of the circle is g.,',6 units and state the coordinates

ofthe cenhe ofthe cirsle,

Determine whether the point (8, 8) lies inside or outside the circle.

C and D are the points where the line y +2x = 8 crosses the circle.

(a) Find the coordinates of C and D.

(h) Show that CD is a diameter of the circle.

t4l

12)

t3l

tll

SG S/A Maths/ 49xp/20 I 7/PRELIMS ! 4047i

Free Tuition Listing @ 99Tutors.SG

99Tutors.SG | Page 243



BP12017 1245

E tD 
;i 

Prove the identity

sin' ocos' 0 =*f, -cos 40) .
E

(iD .ffiempe,

141

9 A particle moves in a staight line, so that, f seconds after passing a fixed point A
on the line; its velociry, v m/s, is given by

v = pt2 * qt +24,

where p and 4 are constants. When t =L , the acceleration of the particle is

- 4 mls2. It cornes to rest at a point I when t = 4 .

(i) Find the value ofp and of,4, l4l

,, i ,,i . (ii) Find the distance lB, :- ': i,: 1,:,,, t3] , ,, 
1i,i

. 
,:-1i ,r. -,:.:1:'-:i;i ,,:iii:.:.. 

i" : L- r

tro The equation ofacurve is .y = f(x), whete f(x) =#

(D Express f(x)in partial fraptions. t21

(ii) Xlemce find f '(r) and determine if y = f(r) is increasing or decreasinE, t3I

t3l

13l

(iii) ,Find f , ,'Ll' =. 
dx.

14 (r + Z)(x - 3)
t3l

'' 
fllurun ovotr

S G S/A !{taths / 4Bxp 120 1 7/P REL I M S /4 0 47 I P l/Q P
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nr (D By considering sec0 as (cosd)-' , show that

aGecs)=gg.
d, t----' cosz 0'

The diagram shows a main straight road joining two towns, P and Q,
l0 km part. An ambulance is at pointl, where lP is perpendicular to PQ

and AP is 2 km. The arnbulauce wishes to reach the hospital tt Q as

quickly as possible and fiavels in a straight line along a rocky road to

meetthe road atpointJf, where nglb I.PAX = 9radians.

The ambulance travels along AX at a speed of l9@-' but on reaching

the mainroad, it havels at a speed of 6nkrltut dx,L9.

(a) Given that the ambulance takes 7 hours to travel from lrjo B, show

that.,.., . ...!,.
. ,li d ::recdi;. I hnT :

I = 

--r-
s 6 30

lzl

(ffi)

I

\

I

(h)
I

Given that e can vflry, find
stationary value.

the distance PX for which. I has a 
t5l

trND OT'FAPBR.

S GS/A Maths/4 Expl201 ?/PRELIN{S/4 047 | 1 IQP

I

XO
0km
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G Ry Scnuoor
;

T'

*: 
1 ;1;'ii 'i" ;

i.' ,1,

;*;1 ;,,:- rrli,,.':-,i,:.r:it::ii:1;i.;:'t
.lf ;:r 

-'. 
1..1. a',rj'.

.... -.....il,:t '..,.i .,

:..'-...-r: .' :.".' .I.';

:'.-.,.i,i-:'=l;: 
ia.::

t

..i..

.r..+ i:f.5-:l*;i;i-i..= ;

. t-
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MATIIEIVTATICAL F O RMULAE

1. ALGEBRA

Quadratic Equation

For the equation ox' + bx* c = 0 ,

Binorutial Theorem

Identities

Form.ulaefor A ABC

2a

(, + b)' = an +(:),n-'\ b .(;)"n-z 62 + . . . .(:)"n-" br + . . . * b 
n,

-b+)(=

2. TRIGONOMETRY

sin2 A+cos'A=1.

sec' / = 1+ tan' A.

cosec'A-1tcotzA

sin(r4t nAcos Bf-coslsffi
cos(l t B) = coslcos B+ sin lsin^B

tan(ArB) = =YA*^nB1 T tan Atan B

sinZA - zsin.,4 cos A

cos2A= cos? A-sin2 A- 2cos2 A-1 - l-2sin2 A

tan2A = 
2tan4

1-tan'A

sin,,{ sin^B sin C

a' =b' +c' -2bccosr4.

A - lu"sinA.
2

where nisapositive integerand 
[;) 

=#=

- 4ac
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3

Answer all flre questions.

Itis giventhat f(x) 
=2x3 

+axz +&x+6 has afactorof (r+2)andleavesarerninderof

l5 when divided Uy (Zr - O).

(D Find the value of cand of b .

(ii) Solve f('r) = 0, Ieaving your answers in exact value.

' (iir) Hence, solve the equation 8y3 - +y' -9y +3 = 0 , Ieaving your answers in exact

i.....i value., tzl

t4l

13l

(i) In thq&inomial expansion 
"f {.x*t')', where *is a negative consiant, the ratio of' ( x)'

.the coefficients of 1 *a 13 i, 15, l.
x

, (a) Show that k: -3.

(h) Hence, find the coefficlent of x in the expansior rf (r -iUXr - i)'

t3l

t2l

(ir) ,1tu binomial exp f (1 + bx),, the ree terms are I + if - l.'* ...
, .',,-.:,',

Cdlculate the value of D.

(a) The diagram below shows a conical cup with slant height and diameter being
12 cm each. There is a tiny spider atC. Given that the spider climbs at a constant

speed of 
6 -?Jt crn/s, find the time, in seconds, taken by the spider to clinrb up'4

along CM, giving your answer in the form a.,6+& where aarrd bare integers.

You may assume that the spider is ofnegligible size.

12 cm

M

l25k =

t4l

t3I'Jffs and fris a fraction,

[Turn Over
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In the figure below, W : Ulil and the line UIl is a tangent to the circle at the point U
[,Yis produced to meet the tangent at point I.

Prove that

(r) VW is parallel to UY,

(ii) AVUY is similar to AWXU,

(iii) VU: WX xW,

t3l

121

121

s (r)

klll Show that
;

t21

t3l

(ili) Hence, evaluate f,

figtrres.

x

tsl

(i) It is given that a curve has an equation y = (x+ 2)3(x-,t), where ft is a positive

constant. Find the x - coordinates of the statiouary points of the curve, Ieaving

your answe$ in terms of fr where necessary.

D\termine the nature of each of the stationary points found in ([), showing

yotr working clearly.

(ir)

t4l

tsl
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The table belolv shows the experimental values of rand y which are known to be related

bytheequation yo'=6+l,where aand Dareconstants, Itisknownthatorie value of y
has been incorectly recorded.

(0 pn.graph paper, plot lgyagainst xand draw a straight line graph.

(iD Use.your graph to
(a) eptimate the value of aand of b ,

(o) identify the abnormal value of y and estimate the correct vaJue of it.

(iiO On the same graph paper, draw the straight line representing the equation

y = 1 
g0'4x-o' I and hence find the value of x for which the two lines intersect.

PO =16 m'

BPt2017 l?51

t3l

14l

i3l

l4l

l2l

t3l

A playgroundP0fi,S is formed bytwo triangles, M.gR andMitS, where

PR=14 rn, P,S=12 m, IRPS=x radians, x<ftand =2.
2

Theareaofthqtplaygroundis I m?, .

ifr,

(ff)

(ffii)

16 rn

r)

Show clearly that A - ll}cosr + 84sinx .

Express I in the lbrm .R cos( )c - a) whete R > 0 and 0< a *o. ,

2

(rv)

There xe two contractors who worked on estimating the area of the playground.
Confractor A concluded that the area of the playground was more than 160 m2 but
Contractor B disagreed. Explain whether you agree with Contractor B, stating your
reason clearly. 

t2l

Find the- ' ' '4 ' . 
pea of the playground was 130 m2. t2l

:l
S G S/A d d. M ath ern ati cs / 4Exp/20 I 7 lP r elim/ 40 47 I ?2/ QP

J+ 1 1.5 2 2.5 J 3.s A-t

v 3.8 I 2,9 2.2 1.5 13 l 0.77

[Tunr Over
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.l

The diagrarn below, not drawn to scale, shows a trapezium ABCD in which lD is

parallelto BC and ABisperpendiculartoBC and AD.Thecoordinatesof land Cue

(-1, 4) and (31, -2) respectively. ADcutsthe r-axisat.&.Thegradient of AB is?.

(r) Find the coordinates of .B and E.

(ii) Given that AE: ED is 2:3, find the coordinates of D.

(ii[) Findthe arcaoftrapeziwn ABCD.

(rv) F is a point on the line BC such lhatABFE is a rhombus. Find the coordinates

of /f.

lsI

121

lzl

t3I

"''= *::

Find the

(D coordinates of P and Q,
,

,(ii) ., 
equation of the line,/,

'di) Sgm of the era2-Q of the. sha

SGS/A dd. M athenratics/4 Ex pl20 l'l lPrel

t3l

14)

tsI

APER.
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I

Senaugoon Garden Seconda{y School

Frelim Exaxn 2017

Sec 4E Adfl.-&fi'totEs

f(x)=2x3 +of +bx+6

Since (r* z)isafactor, f(4)=2(4)'* a(1)z +b(Z)+6=fl

-16 +4a-Zb*6:0
4a -2b =1 0-----D-i------ ( I

f (3)= 2(3)3 +a(3)' * b@+ 6 = 15

54+9a+3b+6=15
9a +3b =-4.5
a=-Z and b=-9 Al,AI

f (x) =2x3 -Zxz -9x+ 6 - o

(r* z)exz +h+3)=o

t#+4*-*2

(r* }Xzx? -6x+3)=Q

8y3 -4y'-9y+3=g
t6y3 -8,y' - l8y +6= Q

2(?y)3 -2(2y)', -s(2y)+6 = o

Consider Zy = x

I (iii)

3*Jl
2y =-2 or 7y=?J2

'y=-l or Y:+ A1 for

all three

answe$

Total for
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- x1 +1ci(x)'[f)' +7cz(,)5(f)' *7ct (,)a(*)'*'cq(r)'[*)o * .,

= *7 * ,,. + 21kz x3 *,.. + 35 k4 L* .,,
x

k =3 (reiect) or h = -3

=[, 1r']r7 -ztx5+18ex3 - 945x + 28351 +...)
x

= -945x-945r

'Iherefore, coefficient of x is - 1890.

(1 + bx)n -, + 
[;)o)' 

* 
[;)*-)' 

*

=l+ nbx+!

1+1** Lr'*...

Hencg , bn -2 -"-'=- (1)
4

4.n bz =Z ------- (2)
24

Froru (1), b-+
4n

(

9nz -9n=8n2 E\'['

,f -gn=g
n(n- 9) = Q

n=0 (reiect) or n=9

Total for Qz
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CM=r/iOS

CM=6,6

Tirne taken by spider : 6.,5 , 
6 4'll

4

144Ji +zt6

(6Y-b".6

I4+Jj+il6

= 166 +24 seconds

tzsk =IEJF

53r = [5'u

Total for 03
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/WJy = z:UT.W (Ait Segrnent Theorern) M1

/UYW = llYWU (UV =W)
lWUY=/WU
:, W is parallel to Uy {Alternate Angies ) A1

ZUTY - IXW{J (Zinsarne segment )

/T/WJ - zlwlD{ (alternate /)
I.WTX = IIWUX (lin same segrnent)

/.wu - l.rwlx
.'. A nfy is similar to A WDftl by AA test.

Since LWy issimilar to LWXTJ , ry=L
W}T WU

WJW!- aSW=UW
WXW

Total for 04
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= I@*-tf,.s&

s(ii)

'4x 
- t)-Z 8x+4

ar-l)

- 0.1391 (comect to 4 s.0

i6!l6*=[ffi] i-f#li

T'otal for 05
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6

6(x) y =(x +2)i (x- k)

+ =3(x +2)2 g -*) + (x + 2)3
dx

M1

+ =(x + Dzltt* - k)+ (x + z)]
ax,

+=(x +z)2(4x-3 k+z)
fic

+=(x+ fiLf+x-(3k-Dl
dx

To findstationarypoint, bt $= 0
dJc

(x+ z)21+x-(3k-z)7 =0 M1

x=*2 or.r -3k-2
4

A2

\otlll

W = 2(x + z)(4)c - 3k + z) +(x + Dz (4)

#=(x 
+)fr2 -6k+121

#=6(r 
+D},x-k+z]

M1

> 0 since k> 0

Hence, the stationay poirrt at .x =?k 
-2
4

is a rninirnum point. A1

sub )r - -2, #=6(x+2)[2r- 
k +21

Hence ,}nd derivafive test fails when )( = -Z .

Therefore, use ltt derivative test for x = -) .

Since b 0, 3k> 0; 3k-2> - 2, - Qk";-4<2

x -'. 
- 2- g.g. -2.0t ..,

_)2 -2+ e.B.-I,99
M1

il
&

-ve since 'i
(r* zy>o and

4)c-(s* -z).a
Slope I >-

tr
\

Henr = -/ is an inflexion point. A1

Total for Q6 9m
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fi=Area of APX,S * fuea of rcgn

A -j f, 4[a)sinx + 
] t 

-lfr 0'# -,)

A -B4sin.r+ I 12sin (;- r)

fl= 84sin x +112cosr since ,in( L- *) = cos)r

[2 )
I =Il2cosx + 84sinx (shown

Note: Students must state the result ,rrr( L - 
\

\2 
* 

)=cos'r 
to getAl'

1,122 +842

fi=140 M1

a = 0.64350

,l = 140 cos( x - 0.5 44)

Since - 1 s cos( x - 0.644) s l,
flre maximum areaof _.-.

Hgqgr, I agree with C""t'atEr B that Contractor A is wto

[Note: If student does not state whether he agrees or disagrees with

Contractot'8, rninus I mark

I40 cos(.f, - 0.64350 ) = 130

x - 0.6 4350 = 0.3 8025

)i =I.A237 5

x =1 ,02 (Given that x< 7t )

Total for OB
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Equation of AB is y - 2x + c

Sub. (- 1. 4) into esuation

4=2(-i)+c

Eguation of .48 is y - Zx + 6

Gradient of BC = - 
1

2

Equation of BC is )t =- i x + d
2

Sub. $1. -2) into esu,ation

-z--+(31) +d
2'

.27fl=
2

Equationof BC is r=-i x++22
B is &e point of intersection between the lines AB and BC, so solve

the ? eauations.

A.127tx-to_ x_t-_
22

Hence. B is (3. 12

Equation of AE is, y = - !* r- ,
2

Sub. f-1. 4) into

Equation of A.E is y =- i * +tr
22

Sub E (k, 0) into equation of AE ,

E is (7. 0).

A(-1,4)

E (7, 0)

- .IlJo- h-)^ -
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2 units

3 units
2 units

5 unis

Let D be (g , h)

Hence, D is (19,

Areaof trapeziurn ABCD =11 .' 
t 9 31 3 

.',i2 4 -6 -2 12 4l

= 
iftr 

sz)-(-r2s)J

= 240 unitsz.

Midpoint of BE=(1+. ",*-o),t-,L,_t 
Z, Z )

Let F bc (r,y)

Midp-oint of ,af 
=fS,,e)

x=11, !=8
Hence. ^F is (l l. I

Tatalfor 09
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7x +?= a,n,2n

IT , r--r\ 7t 3n
Jf = -+ (reject) ) )c-" or x= .-v444

Atx =+,T;".{,(f) .Z)

- 

.r=

flie equation of / i'S'Y=nllx+c

The equation of / is Y- -J2*+

Sub )c=0, y=

-*-'***1"(T).[ry]
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surn or a'eas orshaded regions = :"W). lry) - ;
:0.0635 uni

Total for O10

-.END OF'FAPEE[-:

I

I
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Sec 4E Add Mlath Fretrims Pnn Suggested Ma,nk Sc'henro,

Jr-. 
t

x,*l

Qn SoXution Mark Schdme

1 y - b-2 --- CIl

Y' =4x-x'--- @

Substitute O into @:

((fr-Z)z =4x-xz

k'x'-4b+4-4x+x' -0
.gf + 1)x2 + (-4k - 4)x + 4- 0

For the line to meet the curve,

D>0

(4k - 4)' - 4(k'+ txa) > 0

rckz #zk+I6 -I6kz -t6>o
32k>0

k>0
:'.'3:-;.1 .:i:':i tJ'l :':,'',fU j'

If ,t = I , the line inlersects the_sp-rJe at two distinct poinfs.

MI

M1

A]

E1

2(i)

I

t

t)

Gl: Shape of

y =l*' -z*l

Gl: Shape of

y=ld-r

Gl: Maxirnum
poinf

GI: AII intercepts

(ii)

B1

I
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3(e) (i) Principal value of sin-r x : -+< sin-I r <1
22

O.B -90o (sin-r x!900

(ii) Principal value of tan 
-t x, -+< Hn-' * r*

22
gR -90o <tan-l x<900

tsn

ts[

(b) (0
BN

EI

(xi) y =Ztan(x)= 
*=Zsecz 

x

7r dv
At x=q,A=

M1

A1

4

(a + p)' -Zafr
afr

m'-4tn tn-4
--=-2mz

Required equation: x' -+x -F I = 0
2

2x2 -(m-4)-u+2=0

BX for hoth

MT

M1

AI

5(r) e/-I= 1'6 1, k,-nr\r., .- gffi5t* u'ol

el -l - Z(xz - 0.2)

eY ;Zxz + 0,5

Whenx.=0,e/=0.6, 
-

ln e/ =lrt(Lx' + 0.6)

Y =hQ*'+ 0'6)

tst

E1

B1
(ir)

2
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.':

, : :i1r'-.ii',;;i',,";ii".,i .-..i,. i ,:',..1' ,

6(a)

(i)
Iog,@is defined when

x> 0,xael and(r+l)(2-x)>0=-l<x <2

Thus 0<r<2,x*l

ML

A1

(ii)
Let y =rn @ = 

*[n(, 
+ t) + tn(2 - r)J

dy 1,( I I )

M1

A1

(b) 9Y + 5(3'-10) = S

(3t)t+5(3/-10)-0

Let u =3r

u' +5u-50 = 0

(u+1 OXa-5)=Q

Lt--10 or u=5

3Y = - l0 (no soln) or 3Y = 5

ylg3 = Ig5

MI

M1

x' + y' =llxy
x' + y' -2*y :9x!

(x- ilz =gxY

lg(r - y)t :le(9xy)

Zlg(x - Y) = Irg9 + lgx +1gY

rg(x - y) = ;tsx 
- 

+tg 
y r liLe e

1. 1.

,tsx+iley+le3

Thus e=l,u=+s=-3
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7(r) x'+y'-4x-By-25
(;- 2)'-4+(y- 4)'-16 =25

(r- 2)'+{Y-4)' =45

Ce:rtre : (2,4), Radius = J 45 = .reX5) = 31fi units (showrr)

MX,

M1

AX, AX

(ir) Distance between the cente and the point (8, 8)

(8 - 2)'+ (S - 4)'

:li,
Since J-SZ , ,[a5, (8, 8) lies outside the circle,

M1

A,,1

(iir) y +2x =8

x2 +y'-4x-8y=75

x' + (8 - 2*)' - 4x - S(8 -2*) = 25

x' +64-32x+4x2 -4x-64+l6x-25= Q

5x7 -20x -25 = Q

x'-4x-5=o
(x-sXx+1)-0

x=*l or x=5

!=lA !=1
Thus C?1' 10) and D(s,-Z),

Distance between C and D

=ai

:@
=./i^ao

=yJTs
Since CD =2J$, , CD is the diametcr of the circle (shown)'

M1

A1, A1

E1
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J

8(r) sin2 d cos' 0,---,

-i'ri.iii'i'{ -i:':,j J;i;iv1t: .-1.(i : :i ?':-

=i(sin zq'

sincecos 40 =l,-Zsinz 20

= I (1 - cos 40) (shown)
8'

M1

M1

AGI

(ii)
(a) f sin, ocos2 e do= f *,, - cos 40) dg

tlf
lh

=;JJ(l-cos40)do

I

8 'l'i "n

I

8

, 
'::i

1.=
=_ n)

8 .le

M1

M1

^!..., ,,-,
-'1;;t"!'-"'

fl' j'

Y;ii ' 
9

N{1

M1

A2

(b) sinzocos2 o=Lt0 .\

16 -cos 4il= l. r 
10

1- cos +0 = ]'
IO

cos Ot =:

Basic angle = 78.463o

0o <0<180o =+0o <4e<720'

40 =78.463o,360o -75.463o ,

78.463o + 360',3600 -78-463o +3600

Q =!9,6o r70,4o,L09.6q )60.4' (1d'P')
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e(n) v- pt'+qt+24

dvAQ=:='jpi+ q
dt

t =\ra = -4: 2p+ Q =-4 ---(1)

t =4,v=0: 16p+4q =14 ---(2)

Q)+4: 4p+g=-6 r--(3)

(3)-(t): 2p-1= p--1, Q=1

MX

I\f,X

A2

M1

M1

^41
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10(i)
f (x) = , 3!,!\ 

--- = ! :* I' (x+Z)(x-3) x*2 x-3

3x+I=A(x-3)+ B(x+2)

Letx-4,: -5--5A=A-l
Letx=3: 10=58+B=2

3x+1 I 2

(x+2)(x-3) x+2 x-3

E1

B1

B1

MI

AI

(ii) r'(x):*[*.+)

(* -3)'

Since(r+ 2)'> 0and (x-3)') 0,

1,.,2-@<0 and -ffi<o
Thus f ' (x) < 0 and f is a decreasingcurve.

lr--g*r d*
J+ (r + 2)(*- 3)

16 1 Z,
= | 

--F-CL1-
Ja x+2 x -3

= [n(r +2) +Zln(x - 3)f;

= (m1e + 2) )-zln(6 - 3))-(tn6 + 2hl)

=ln8+1n9-ln6

- lntZ

{1,
\ (':t

tl

1t'

MI

M1

A1
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'I

11(D d 
{sec d)

dp' '

d( 1\
l- |

dd I cos6/

=+(cos ol'
dd'

= -(co t1f'(- sin g)

sin0 t=- tshown)
cosa 0 \

MN

AGX

(ii) (a) -22
COSQ= - +AX=-

M cos0

Tirne taken to travel along ,4){: 
g = 2 

=- 
+ --te,le10 cosd 10 5

DY
ten 0 --'':+ PX -ltan?,_
XQ = 10 -2tan0
Tirne taken to travel along Xo

:X8_10-2tan0 _1_ten?
6060630

Thus total tirne taken I
secd 1 tan9

!-I ..

5 6 30

M1.

MX

M1

AGI.

(b) n, sec6.1 tan?

5630
dT 1( sing) 1 )n

=-l -: i--SeC- U
d0 5\cos'0) 30

For station ar! T,

Y.-o
d0

{gEl--l-secz o=o
5\cos'0 ) 30

6 sin g(sec' o)-sec' o = a

sec2 e[6sing-tJ -o

M1

-or sing =*

or basicangle 0 =9.

NXl

egted)'' or 0;9,6o
't

M1.

Thus PX - ztan Q = 2ttr19.5941o = 0'33806 krn

SAcos'0
1

sing=:
6

basic angle 0 -9.5941o

0 - 9.60

Ml, At

r
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TANJONG KATCNG SECONDARY SCHOOL
Pre I irninary Exarnination 201 7

Second ary 4

CANDIDATE

NAME

CLASS

I
I

I

[]-J INDEX NUMBER

ADDITIONAL MATH EMATICS

Paper 1

Additional Materials: Writing Paper

4047101

Monday 21 August 2017

2 hours

READ THESE INSTRUCTIONS FIRST

Write your name, class and index number on the work you hand in.

Write in dark blue or black pen.

You may use Erl::HB pencil for any diagrams or graphs.

Do not use sta,ples, paper clips, highlig.Ft;glt, glue or correctio

Answe r all the questions.
Write yotir answers on the writing paper provided.

Give non-exact numerical answers corect to 3 significant figures. or I decimal in the case of angles in
degree, unless a different level of accuracy is specifiEd in the question-
The use of a scienlific calculator is expected, where appropriate.
You are reminded of the need for clear presentation in your answers.

At the end of the examination, fasten all your. work secUrely together.
The number of marks is given in brackets J J at the end of each question or part question,

The total number of marks for this paper is 80.

f 6 printed pages.
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Quaclratic Equation

For the equatiotr alz + Dx * c: C,

-Dr

2

llrlat lr cm at i cal F o rnr ul ae

I. ALGEBRA

,T=

lJinomial Theorem

ldentities

Fornrulae for AA BC

(a + b),, = a,, +[l] ail - | b +[;) q,, - t b2 +,, . *( rb'*,.,+b",

l).......(r? - r+ I)
where r is a positive irrteger and f'l = = "' =

\, ) Qt- r)t,rt,

2, TRIGONOMBTRY

sin2 A+cos2 /- I

sec2A-l+tarlA
cosec2A-l+coPA

sin (,4 * B) =.Sitl ,4 cos B + cos / si n B

cos (A + B) = 'cos .,{ cos B + sin A sirt B

tan (A * B)= 
=tg 

/+-1gg
' lT tan Atan I]

sirt2A=)sirr AcosA

cos 2A =cos2 A -sin2 A :2 cos2 A - l : l - 2 sinz A

tan zA = ?.t:" L- 
l-tanr A

abc

-=--i-

sin zl sin B sirr C

a2: b2 + cz -Zbc cos I

[ - ! ursin,4
2
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3

I The furtction f is delined, for all values of r, by

",

(.v) = - f*'-3.r' + 8.r+ l.
3

Find the range of values of .r such that f is a decleasing function.

2 The graph of .y = -logr(x-a) has cootdinates (7,-Z) and (4' b).

(i) Detennine the value of q and of &.

(iD Sketch the graph of y = -logs(x - a).

3 A fossil containing radioactive carbon-I4 isotopes was recently found. Tlre

amount of catbon-I4, /V, can be expressed as N = Noe*', whetE No and & are

consta$ts arrd I refets to the tirue in yeam.

The tirne taken for half of the czirbon-l4 to decay is 5700 yeam.

C) Showthat &=-0.0001216.

(ii) If the fos_sil now contains only.39% of its original a nt of carbon-I4,

=4 (i) Sketch the gl'aPh of Y = r 
3 

.

ri
: ...,. 

. (ii) TIre line , = ;* 
intersects the graplr of y - xr at poittts A ancl B,

Find tlre equation of the perpendicular bisectot of AB-

5 (U Civen that pxt + q)c+ 2q is always negative, wlrat conditions nrust apply

to the constantsP and q?

(ii) Cive an exanrple of values of p and 4 which satisfy the conditions fouttd

. in pa*(i).

t3l

t2l

t21

t2l

t2l

tsI

t4l

tll

404711/Sec4Pretims 17
[Turn over
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2?

The figure slrows part of the graph of t(r') = asinbx+ c, where a, b and c arc
constants.

(i) State the period and anrplitude of f(x),

(ii) State the value c.

(iii) Show that (,:u) can be expressed as 3(cos x +sin r)3

il + sec zl
= COSEC A ,

tart zl + sin A

(ii) Hence solve the equation I + sec 2-r = S(mn 2.\'+ sin 2x) hr

-100o(xSI00o.

Sketch the graph of y = lS -:,tJ- I , slrowing all intercepts ctearty.

Find the coordinates of tlre point of intersection between the line ! = 5x

and the grnph of y = lS - l;l - t .

(iiD Detennine the set of values of nr fol which the line y = iltJc intersects the

graptr of y = 15 - 3rl- I at two points.

14)

t3lI (i)

(ii)

t2)

tzl

f(x)
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TIre diagranr shows two intemecting circles, Cr and Cz. The line XZ is tar:gent to

Cr and Czat A and B respectively. Tlre lirre YZ is tangerrt to Cr and O at E and

D respectively. Point B is such that AIJ = BZ. Point /l lies on both circles and

ERB is a stmight line.

(i) Prove that 1E and BD arc pamllel.

Tlre diagmnr sltows a trapezoidal glass window, }RST. The lengtlts of Q/l aud

QT arc4 nr and 2 ur respectively. Arrgle p?^S is given as d, where A . 0 . +.
2

(i) Slrow that tlre at'eal A n], ot'thc wirrdow is giverr by

I = 8sin 0 +sin20 .

l-ind the value ol'0 wlticlr gives the greatest al'ea ol'

14l

t3l

IO

t4j

(i i) Given tl:at 0 can vaty,

tlre w itrdow,

4A47nlSec4Prelims17 [Turn over
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\-;

'-" i

\ \.
\l \'\

\...

1t Theequationof a curve is .y - 31fi- l; ,

(i) A particle P rnoves along the curve in such a way that they-coordinate of
P decreases at a constant mte of 0. I 2 units per second.

Find rhe y-cootdinate of P at the ilrstant when tlre l-coordinate of the

pafticle is irrcreasing at 0.16 units per second. tsl

(ii) The diagranr shows part of the curve y=3J4-2tc and the line

y = 6x+ 48 wlriclr intersects the curue a t2),

t)=6x+48

(-6, 12)

Given that tlre area of the shaded region is 49 unitsz, find the value of tlre
co[stant ra.

A car is travelling along a straight rcad fronr Junctiorr X to Junction )'. It passss

X with a speed of l5 rrr/s. At tlre san:e instant, the driver spots a red traftic light

at I arrd'applies the brakes:"immediately. Durirrg the journey fronr Xto I, the

accetemtion, a m/s2,of the car,, seconds aft et passing X, is given by a = -l - 3.5,

Show that the tinre taken for the car to come to an instantarreous rest after

passingXis3 seconds. t4I

(ii) Given that the distance between X and Y is 24 m, determine wlrether the

car will be able to stop iu tinre lbr the red light at I/. Justify your answer.

(iii) State an assumption nrade.

Entl of Iraper

t6j

l2

(i)

t4l

tll

4A4TnlSec4Prelirnsl? 
i

I

I

I

I
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TANJONG KATONG SECONDARY SCHCOL
Prel irninary Examination 201 7

Secondary 4

CANDIDATE
NAME

GLASS INDEX NUMBER

AD DITIONAL MATHEMATICS

Paper 2

AdditionalMaterials: WritingPaper

4047 102

Thunsd ay 24 August 2017

2 hours 30 minutes

READ THESE INSTRUGTIONS FIRST

Write your name, ctass and index number on the work you hand in.

Write in dark blue or black Pen.

Answer all the questions'

Write your answers on the writing paper provided.

Give non-exact numerical answers conecl to 3 significant figures, or 1 decimal in the case of angles in

degree, unless a differenl level of accuracy ls specified in the question-

The use of a scientific calculator is expected, where appropriate.

You are reminded of the need for clear presentation in your answers.

At the end of the examinalion, fasten all your work securely together.

The number of marks is given in bradkets I J at the end of each question or part question.

The total number of rnarks for thls paper is 100,

You HB pencil for any diagrams or graphs.

Do n es, paper clips, frighffiters, glui or correcUg{fnqid.
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2

fol at h e m atical F ortil rulne

I. ALGEBRA

Quaclt'atic Equaliotz

For the equation a,] + Dx * c = 0,

-Dt)'=

Binomial Theorenl

(a + b),, : a,, +[i] a,,- ID + 
[;) 

ctt -

where r is a positive integer anct (:) =

. , ,* b",

(n - l'+ l)
r'!

Identtr.ies

Fonnulae for AABC

2. TRIGONOMETRY

sin2 A + cos2 A - I

sec2 /-: I + tatf A

cosec? A = I + cot? A,

sin (/ * rl,= sirr .,4 cos B *, Oos,.4 sirr B

cos (A * B) = cos .,4 cos B + sin,/'sin B

lan (A*B)=ry-' lT tan Atan B

sitt 2A - 2 sin ,4 cos A

coszA=cos2 A-sin2 /=2cos2 A- l-l-2sittzA
._._, n.A: , 2r* 

! _tanl 
l-tan'A

abc

-=-=-
sirr .,4 sin B sirr C

a2 = b2 + cz - Zbc cos .,{

A- lursinz{
2

4 0 47 I 2 I Se c4 P_re I imBO 1 7

I

I

I
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Answer all questions.

I A curve ltas equatior: Y= +,
€-''

(i) Find the gradient function for the curve.

(ii) The equation of the nornral to the curve at r = I cuts the axes at (0, p) and (q, 0).

Find the value of p and of q, leavitrg your alrswets in tenns of e .

2 (i) Differentiate 3;u sin 2.r'with respect to .r'.

I
.I

(ii) Evaluate J rcos 2x d.t,
lt

t3l

t6l

t3l

t6I

3 (o) Sketch the graph of the equation y = €2t. t2l

(lr) (i) The gradient function of a curve is given t V * = s2t' 1 p'zt .
q'L'

Explain why the function is an increasirrg t'unction. {21

(ii) Find the equation of the ftrnction. t3l

. ..4-,-.

,i,,,' ':r,., - ,liii;t

" 4 (n) (i) nd simplify (l + a)E.in ascending power 4, up to the ternr

s a3. tz)

(ii) Given that a = x+ i,write down the expansion of(l + x+ "f)8 up to tlre temr

containingr-l, t3l

(iii) Using your expatlsion and a suitable value for x, frnd the value of t .0101 8, 
,- - 

giving your answer conect to6:decimal places, ' [21

(lr) (i) Write down the geneml tenn in the binonrial expansion of 
[lt - i)''.

Write down tlre power of r in this gerreral tenn, 121

(ii) Hence, explain why there is no tenn inri in thebinonrial expansion of
, 2),,
I lr- -t r Lzt
\ x-l

-5 Thercotsoftheequation2f -x+ 6=0 are pandq.

(i) Find the value ofp2 + 92. t3l
(ii) Find ttre riatue of pl+ q:t. l2l
(iii) Find a quadrctic-eqlutigl yllg:" 1"9j1 

ulgrnz - q and q2 - p. tsl

:l;l
4A47 ntSec4Prell{n2017 lTurn over
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4

in tlte [orn: r * r J3 , wlrel'e r ancl J are integers, t3l(i) Express

(ii) Tlre di

is vertically above P suclr tlrat

t2l

t3l

t3l

tzl

trl

t3l

t5l

I ) ln 2.:t, tbr all values ol't'> 0.

(ii) Hence, explain why the curve has a stationary point for a value of x between

0,5 and l.

(iii) Deternrine the nature of the stationary point.

t3I

t2)

ttl

Tlre diagranl shows a triangle XYZ.

(+* zJi) '

(, * bli)cnl

xr is (+ * zJl)cnr and YZ is Q 
+ ali) cnr, wherc a and b are integers.

The included angle XYZ is 120".

Given that the area of the triangte is (lS + 9J5) .n',!, find the value of a and of b. tsl

A point P lras coordinal.es (tl, 0). Another point I
tan lPOQ = 

|,,wlier 
e O is tlre origin.

(i) Find the coordinates of Q.

(ii) Civen that OQ is a diarneter of a circle, firrd the equation of the circle.

,diil{ point i? is such that angle ORP = 38o.
\JDeternrine whether /? Iies within tlre circle, stating your reabons clearly.

(i) Find the remainder when 3.f - r2 + l2l is divided by 3.r- l. :

(ii) Henoe, state the rcmainder when 3.r:t - x2 + lZx * c is divided by 3x - l.
(iii) Factorise 3f -.x? + l?.x - 4 cornpletely, strowing your workings clearly.

tlxs+9x+4
(iv) Express :_'}:-;_-:---- in partial fraptions.' 3r'' -.f,= + lZx - 4

A curve lras equation.y : (x -
(i) l"incl 

gl'l: 
.

cLr
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EO The diagrzttr sltows a cuboid

str-ucturc ABCD tlrat is Placed

tilted against a veflical wal!,

Iositltg' 'ictrJs

AB is l0 tnetres, A D is 4 metres and the side BC nrakes an angle do with the lloor.

fC is horizontal distance of C tiom the wall.

(i) Slrow that fCcan be expressed irr tlre lbrrn a sirr d* b cos 4 wlrere a and D are

constants to be lburrd.

(ii) Exprrcss EC in the lbrrn /? sin (d+ a) where /l > 0 and a is an acute angle.

ThestructurellClD.yujlliernaintiltedagqinstthewallprovidedfCliesbetween
7.5 metres and 9.5 nretres. '

(iii) Find tlre mhge of values of dfor the structure nBCD to rernain tilted.

I I Theamount of active ingredients irr a lotion brand L,.y units, is deperrdent on the

tinre, I years al'ter the lotiorr is'manufactured.

The vaiiables y and I are retated by the equation;r = aet", where a and b are constants'

Sonre values oly and I arc shown in the table below.

I (yearc) I 2 4 5 6

/ (units) gso.o 303,2 30.8 9.8 3. I

(i) Plot a graph of ln y against l,

(ii) Using your glaplt, I'ind the value of a atrC of D.

(iii) Find the lnaximuln atnount of active ingredients atler 3 yeats.

BP12017 1285

t2)
t4l

f

t4l

gfedierrts in l,_rotlr-gl lotiol brand M is given by tlre

I

I

e stmight line to your gmphr find the tinre aftet'whiclt

higher level of active ingredients, t3]

Errd of l'nper

t2)
t4l
t2)

Tlre anrount

equaLiotl -1, =

of active in

I 000
---- 

a

,;
e-

(ir) By adding a suitabl

brand M cot'ttains a

ictri mg 
I)

4047 l2l Sec4 P relirn20 1 7

Free Tuition Listing @ 99Tutors.SG

99Tutors.SG | Page 284



BPt2017t286

I

Free Tuition Listing @ 99Tutors.SG

99Tutors.SG | Page 285



BPl2A17 1287

6

Answet s:

I (il (ii) p:-i *e?
e-

2 (i)

3 (a)

( ii)
t (31 3)

a[ 4-i)
(b) (i) eLr > 0 ('or all values of x

"'dY- 
=s'r *e-2x>o

dx
Hence, function is irrcreasing

I + 8.r+ 36t' +4 (a) (i) l+8a+28a2
(ii i)' 1,083 7 12

(b) (i) Genetal ternt

Since i is not an integer,
3

+ 56a3 + ...

7

1'

5

6

7

( ii)

: (ii)
( ii)

53.1, i'. /l

(iii) =Q

(i) 6+6J'
(i) ,(8, 6)

(iii) ZORP = J8" <

(ii) q = 2981 (accept 2836 to

(iii) 94,6 units (accept 94.6 to

a=6rb-)
(x - qz + 0/ - 3')2 =25
lies outside the circlc.

(iii) (3x -

(ii) Since

.dy" ,rt

3 134),

99,5)

lX*, +4) (iv) , 2,--=+ 3x+4

@i1-FA
U-< 0 for x = Q.5 arrd A> 0 tbr ;r - l,
dx dx

=Qfor0.5(x(t

b: -1.14 (accept Ll3 to I,l6)

(iv) 1.7 yearc

(i) 4 (ii) 4"+ c

9 (i) Irr(2;u)+ l- I,,}

l0 EC = l0 sirr 0+ 4 (ii) Ji I6 sirr (0+ 21.80') (iii) 22.30 < 0<40. locos 0

lr

4047 l2lS ec4 Fretim20 I 7
[Turn over
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3(iI)
4(i)

An-s,wers:

I x <-4 or.L> I

2(i) A =,3, a = 0

7743 or 7744 years

3-- <m<3
5

0 = 1,3441

,f = -6r!=lZ
,f = 24,75nr, hertce the
car will not be able to

::* 
itt tirne.

(ii) )r = -2x+ I0

s(i)

6(i)

7(ii)
8(r)

8(iii)

r0(ii)

r t(i)

Iz(ii)
(ii)

(iii;

(ii) pt of inrercection:

,! I.,
'2'z'

tn = -2,5
TIre driver cloes not have any reacti'rr tin:e be{br.e
step;ring on the brakes I brai.r ri.. 

'ot 
faurry.

&8pcg<o

I

I

I

4047 I 1/Sec4 prel trns 1 Z
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Xinsrin Sec School Prelims 201? Papr I

The ftrnction f is defined by f (x) = tnq for x > 0 .
x

Show that f is a decreasing ftrnction for all values of x > 0 . t3l

Sketch, oD thb same diagrarn, the graphs of y=-+ and y" =4x,
xz

State the vahie of * for which the x-coordinate of the poirrt of intersection of

thse two graphs satisfies the eguation x2 = k.

Sirnpliff log i?xlog* 3 x logs 4*ooorX log,*, n -

Using rhe substitution v= 6', solve the equation 5'*l -6'-' =J.

'(ii)

tzr

12l

you just bought a brAnd new car. The value, I. dollan, of lhe car depreciates over time.

It is givut tht V =84000e& +8500, wltere r h the time io years since it was bought

and/r is a constant

(0 What is the initial valueof the vehicle? tU

(iU Calculate tb.i value of & if, after 3 years, the value of ttre car is halved' 
, ,. 

[rl
' (iii) After.ha riven the sar fof 25 yeaIss you decidcd to change to a Dew car. A ' ' [2J

second-handsar dealer offers b buy the old car fiom you for $8000.

Without using a calbulator, irsti& whetter you should acsept the ofrer.

(Lt Find the valdes of & for which 3x{x+2)+ k2 is never negative for alt real values

ofx.

(b) Given that 3t + pr+8q < 0 only when 4 <x < & ffnd the value ofp and of &.

t3I

t3l

s (a)

(b)

t2I

t4l

[f,unm over
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6

4

Cr) Prove that sec 0 -, "i!d= = tans .

1+sind
(ii) F;nd, inradians, for 0< 8<r,the exact values, of 6 for which

sec g 
--, "o?L=lcotd.
1+sin0 3

The point P(-1,0) is a point on the graph of y = llo- 2|,.

(D Shorr that k=-2.

G) Skerchthe graph of y=lto-A, indicatingthepoints of intersection with the

axes.

liii) Henoe, write down the rang{s) of ralues of .r for wbich y > 2 .

The diagram sho.urs triangles ABC a$ BCD whose vertices lic on the circumference of

a circle. The chords BD andlCintsswt at Eand lCis parallel to FG. FG is a tangent

Show that

(l) triangle BCD is similar to triangle BEC ,

(ii) BCz = BDx BE,

(iiD triangle ABC is an isosceles triangle.

BP12017 1291

t3l

wl

T2I

t3l

t3l

t2l

t3l

ttl
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I

A curve has the equation y = O.liil6
(t) A poirt P moves along the curve in such a way that the x.coordinate of P is

decreasiry at a ionstant rlate of 0.04 unib per second. Find the rcoordimte of P
at the instant they-coordinate is decreasing at a rate of 0.045 units persecond, t4I

$!) Find the x-coordinate of the curve ttrat split the area bounded by the ctrvq the

x-axisaod theliiresx=2 and .x=5, into 2 halves of equalarea. t4l

l0 TLe firrrction f is such that f(x) = 2sin1.r-cos? x.

(D By expressing f(x) in the form of a+bcos2r, shorr that a = I aod O=-1. t3]22
GD Sk€*chthegraphoff(x) for0SxS2a. t3I

GiD 
ffi;'x1::':5'fr::I#:8xes' 

stete the number of sorrrtions to the 
t3l

AB
The Urban Redevelopment Authoity (URA) in Singapore is gazating a piece of
'right-angled triangular-. shap€d land ABC in Hougang Aveuue 8. URA plam to build a
public slsate arena shoivn in thediagram.

- Ao atw, ABDis to be tfuitt with namps. AC = 200 m and ZBAD = fl where

0" <d<90'

(i) Show thx the arca,l uz, ofthetriangle ABCis givar by

l:5000(sin 20+.Ecos20). t4l

(ii) rind 4+. trld0

GIiJ Fiodtbevalueof d forwhichtheareaofthetiangle ABCismaximum. t4l

Fum oner
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6

12 A particle P travels in a straiglrt liae so tltst its velocity, u m/s, a tfiae I seconds is
gven by v = tz - 5t + 6. The particle first crosses the fixed point O at J: 1.5 s

(, Find the acceleration of the particle at I = 4 s

(ii) Find the time interual during whi,ch theparticle's velocity is decreasing.

(iii) Find thedisplacement of the particle fiom O when it is first instantancously at
rest"

(rr,) Find theavemge speed of the particle f,or the firs tlmee seconds

End of Paper

BPt2017 t293

t2l

t21

t4I

t3]
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)(Inmio Sec School Prelfuos 2017 Paper2

The area ofa right-angled triangle is q++66)cm2. The base of the toiangle is

(6Jr+r6)crn.

G) Show that t}re perpendicular heigirt of the hiangle, /r, can be expressed as

oJO uo,whem c and D areintegers.

G, The longest tength of the dght-angled triangleis f{cm Express firinthe hrm

p + q16-, whe rc p and, q are integers-

(D: Showthat $(t nr"in'r)=2rio'r+secr.x-1.
dx;l

(ii) Ilenre nnd 
Jrlsin'? 

r dx, leaving your a$wer in exact forrn

t4l

t3l

The mots ofthe quadmtic equation 2xz -3x+4=0 are aand l -

0) Find the value of a2 + fz . 131

GD Show that the'mtue of a' + pt i. -9. lat
8

(iiD Find the quadratic equation, with integer coefficieuts, whose roots are

t4l
r 1"'.

The positivey-axis arid the line y= 34p tangents to a si(cle C. It is given that the

x+oordinatcofthe cme of C is a, wherc a> 0 .

fi) . Write down the largerpossibleycoordinateof the centre of C, in tenns of a, t U

Tlie line L is a tangerrt to C at the point (8 , 12 ) on tbe oircle. The centte of C ties

hlott and to the Ieft of (8 , L2).

(t0 Show that q = 5 and write down the cen8€ of C.
l.

Git) Find

(a) &e equationof C, tll
(b) the equation ofl, t3I

(c) the equation ofthe circle wbich is a reflection of C in they<xis. ttl

rruRF.l ovER

t3l

14I

-! and L.

t3l
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4

(alG) Writedowrgiot€rfirsof nandy,thefirst3termsisrtheexpamiotrof (l+y)". L21

Si) Hence or othefwise, fird the value of n in the expansion of (l+ x+ 2*'t)' ,

given ttut the coefficient of f is 4+. I3l

(b) h the expansion 

" 
(rO -:J'", fird the rario of the term independent ofr to

tbatofthe.coeffieientof rhemiddte tennr. tSl

Billy signed up for a race and was given a bmcburc showing the race toute.

,lTis a sEaight road. Participanai",ru'buld start nrnningforn point I tcl D, then from D

to C, follorvod by C to I and finally fmm B back tfi A. BC is parallel to )ff. CD is

perpendieularto both BCa.Xt. AB= AD=3 km and angle){AB is Ao- Thetotal

distance of the ror$-e is t km.

(i) Show thatl-canbe expressedaspcosg+ qsm?+r, wherop, q and r are

coostants.

Gi) Erpresstrinthe fuirr Rcos{e-al+r, wherefi> 0 andais anacBte angle.

(iii) The total lengthof &e route b folrd to be 13 km. Finil thevalues o[6.

(iv) Billy claims that he can finish the nrce in under 49 minutes if he maintains his

spe€d of t6 km/tr throsghout the pce regardess ofthe value of fl ts .

Billt's claim tnre? Explain your afttwer.

t3l

t2l

, [3]

t21

3km
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5

7 Answer the whole of this question on a sheet of graph paper.

I par{icle moving in a certain rnediurn, with speed u mls, experiences a resistance to

motion of rR newons. B and v ae related by the equation R = au= + Dv, where a artd b

arc constanls.

5y l0 ls 20 25

17t 44 81 r3E l8s

The table shows the experimental values of the variables y and fi, but an error bas

been made in recordingone ofthe ralues of.R.

tD Using grqh paper, draw dtegraph of 3 
"g"in*t 

r. t3l
v

Usbyour graphto

(iiy write down tle value of v for which ils recorded Rvaluc was inoorrect and

find the corrod value of &

Gii) . cstimate the valueof a and of D.

In a different mediuur, .ftis directly proportional to v and R =30wkenv--5 .

',i , 0v) Draw a su the second iituation and use it
to determi ance is the same in both

mediums.

8'fherfrrnction f(z)-31 + axz +bx+Z,whereaand & areconstanls, x-l is a factor'

of (r). The remainder when(x) b dividedby x-2is 2.5 times the rrrnainder when

(r) is dividedby .x+1.

. (i) Show tbat s=2 and b=-7 .

(ii) Without usinga calculator, solve f(r) =0 -

(iifl Hence solve 3 sinz y- 2sec y - Zcns y +4 = 0 for 0 S y s 360".

t2l

t3I

t4I

t3I

t4l

FURN ovER
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6

The equation of the curve is y=4*-lr?. The point P lies onthe curve and has a
ir+J

positive x-cootdinate. The normal to the cuwe at Pmakes an angle d with the r'a:ris

sucb that tan? =-6,

(e) Show tbat the coordinates of P is (9 , 2). i4l

The point Q also lies on the curve and has apositive x+oordinde: The tangent to the

curve at g is parallel b the line 3y-2x= 5.

(b) Find the ooordtetes of g.

h is given furtherthat,thecootdinates of R and.9are (5 , -4) and (13 , -1)

respectively.

(c) Determine whether PQftSis a kite.or not. Jrstify your answer.

(d) CalculatetheareaofPOR.S.

[0 (a] A curve is such r* #= 
4€-'*l and the gradient at(2,e4)is -3-.4'

(i) Find 
ffintenns.,f,

I3l

lzJ

121

t3l

(iii) Find the equation of the cun e.

(b) (i) Express in pa'tial fractio;ns.

(ii) Herrce 6nd 1, l' 1 r6.*rl,t+'-r* .

(zr-1)(l - *)'

t4I

[3]

End Of Faper
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Puper l Answer

Q1

^d' [ '.. :-/fi t fl*litn eil7' :' "-G,. t
trrtUa'll^ Pl .

lrxl s I firTi

t
I

I
i

x
" *-l^(r'lr) - I"' x

l'r,y = tt#)-t
E :tr-xl-f

:f, rTfiT-
? -#,ri;) 

- 
@

tf x )o, +L{,^ x(xrtr) 2 o 
-@

*tr*.t, + .^ e, &,.,*.*'ll3 {"'^ 
1@

{", rt }o

A

e-- 

---..a.-:-3-F--.-
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Q2
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Q3

;' &'3

,t,

ci'l

VLg*4l?qf,t +gStru

"l'"&- t =o t ,l r Et ttUO t trou = |trgVD

.'-'rnir".^r[ lnl,^t, 
b brr = *qZ, EW

*n"^ t -J
E ry * @

= 6-tlrfqt

= l^ o't+{t
? a 9'Z{56

? -o'f? C:,,P) 
l

V , ?t N0 r.o,?{r?t' t Sg,dO

gi,nrp g(+'Wn)du-.?l]?t>o @ &t+oo'€'a'wl'-lo
\/

{il*l*''b d h 'd-tua;ef 
$e 'ffi '

,t^,a,ruI.l ;wf ohPf. +l^' WIY 
' 'i.

I

E) t ..h -:+\'tuwtin^
At laeglF f t,teo

f e B"{ O?ne*t,l-t&rdD

.:'
?L

,-. }4,

eD

tl.

rrp
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Q4

&,+ 
t,7 tr

J = l'r'( x- r

= 3xt t,

L' 'F +(l X

f.h.€
(n+Jr

(r - +)(d -p) ea o

xt - 4x- kX +atki* o

lrk E w
.'. h a 7

aln'e 3 (,t7 -k) E 
?

.l P : -33

-tZ-3L ; F,

'n. f =' -38

t

o

I

a

o

a
b
lu

k'

:o

0
a

tN

t

s

7

\);
'Ji

)

Y.Jl-

,')

,-i

i

i

J'
t'
$.
I

['

.'l

tt

t

I

a (&

I

t

I

a\
[r,

-*;{r.r,v'@

I
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Qs

G,.(

itl l*3pt ,t h3+3. x fu3rt t '.'r t * f'ht 
In

: trr$ *'#xr.. ffi,, --@

("') 4(*t +{

(tr).-# = s

L^,t u = 6*

--. Lrt 
€ * 'E 

?12

-zO E-OJ

,r r^a! lr. 
:

1 ii)

zrO

,
, -J\- r

bY

)L3

?

.s, .1a{<-c )j*ei[
ttr= 

r t A tt---''J *l

Ir
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tt SinF 'D tn Lt
oar}(rtliuF)

t+rt ( rrit P)

srnto t si 
^luffi

sin 0( rin S t r l

-t.nn F C p"r*r^^)

s',,rro t r.sttp tt'rn0 -0pt.0

u*r F C t- Si"$ )

-CD

T=@
,to

i.i) f^ =.tGr- 35te- ,
\ 

[-r- gl tr' rfsir& r- tr* t
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a7

'-&r 
J-

*i I rl,"b*t. F{-l,s} it-h

3 a t kx-:.1

o g I -h -rf

,' - l< 3 aI- [lt^*t"n-)

l-zz-Il @+..- )= 
-tx-r

at )'*l

)t --{, 3

a

+ !i. x t -L

,L+{rt*6*l c [^+a^r']^

dl^, a'X+a

fr n?t- 'Z =- 2

dT )L eo

-@

I

y" l- tX-|. l

!3= -Lx.-?

6[rP,4l't

Free Tuition Listing @ 99Tutors.SG

99Tutors.SG | Page 304



BPt?0 17l306

t

( ^lt.l"" , ftrc lt F6

&T

itl *c\4 r- t BD c

tt'b(r 4Brg

__ /BDC = LIc€

LcBD : (r,gc

tcD

SI'*ir

clr) : E gg
3o Be

t.t Bc-= tD A BE

t'u lehL s (tr-bc

C8SO s 1&ce

.'. aWc a{f3'c.g

ft r*r.* A ft,U.C ri

@
L Csq s Lg<h

.: 2.s{,*: 4c;r*f,

{t *rt , A riac h

q
I

d

@
--(0

-@

frt

gw *@
)

Yr=@
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Qe

', &:q

dl g= e.F,.rDil' o 6(r+7*;B

Jtr^ #- -o.or ,^J # , -o.o+s J,ILP
teh",t

(lt,

*o-s+r . ffiilrffi! . 6.0.*) I @ fi. *=t*
(tzz)t-= $ff,,t
(r t?*.) = o'qot1oL

i-z ' -e'$Qf,o

D- -I.+qg {}F-F-) .r--@

j d,tt -,

a)

,)E

,li

+ lq,

@)

a,

,T)

+l

J.

,t

(r

tert+t^€r 3q

; fi rt J; {c*rzx)

t [+ (r+a 6[* r t*z.-)g

L[ 
o L(,' za)rJi

(r "rlt = (r + zcsri r

B (rr)E + @i
Er +l:3-*

z.

b C'7gz

P 3.gq I

a!' g'Fq ( r s+-) ''

,'1&)
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ar0

&to

tir 'fr" ) . JL 5'.tx - ur' 4

Z(r- wsrx) -Lor":c

J - 5*<r=
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YESFI UN TOWN SECONDARY SCHCIOL

PRELIMINARY EXAM INATION 2017

SECONDARY 4 EXPRESS I 5 NORMAL ACADEMIC

ADDTTIONAL MATHEMATICS PAPER 1 (4047 t0ll-

DAY : MONDAY

MARKS: 80

BPt2017 1327

DATE : 14 AUGUST AVfi

DURATION= 2 h

4 E/SN/A Maths( 4047 l0 1 Y 2A1 7/Pre I i m

NAME:

ADDITIONAL MATERIALS

Writing Paper x 6

Mathematics Cover Sheet x 1

Do not turn over the cover page until you are told to do so.

Write your name, class and class index numberon all the work you hand in.

Write in dark blue or black pen on both sides of the paper.

You may use a pencil for any diagrams or graphs.

Do not use staples;:paper clips, highlighterc, glue or correction fluid/ tape.

Write your answers on the writing papers provided.

Answer all the questions.

lf working is needed for any question it must be shown with the answer.

Omission of essentialworking will result in loss of marks.

Ca lcu lators sho u ld , be u sed where appropriate.

lf the degree of accuracy is not specified in the question, and if the answer is not exact, give the

answer to three significant figures. Give answers in degrees to one decimal place.

For r, use either your calculator value or 3.142, unless the question requires the answer in

terms of zr.

At the end of the examination, fasten all your work securely together.

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

This question paper consists of I printed pages and blank

Yishun Town Second ary School
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2

M atlr e m ati c al F o r ntu lae

1. ALGEtsRA

Quadratic Equation

}.'or the quadratic equation o*2 * bx* c - 0,

-b*

Identities

2. TRTGONOMETRY

sin2 A+cos2 A:l
' seczA-,|:+itanzA ,'., . 

:

cos eczA=1+cotz A
sin(l + 8) = sin,{cosB * cos lsin^B

cos(l + B) = cos AcosB T sin lsinB

tzr{A]_B)= 
=!?A*lT',=lltan AtanB

' sin2A=2sinAmsA
cosLA=cos' r4 - sin' A = zefis' A-L = | -2si* A

t^D,zA= 
zffi!

l-tan'A

Fomulaefor LABC
abc

-=-=-
sinl sinB sinC

a2 =b2 +cz -2bc cosA

' Area of A = !b" sioA
2

2a

Binomial Expansion

(a + o)' = 

" 
.(;),'' u.(i),n-2 62+.. ... .C)*, u' +... + bn

where z is apositiveinteger *a (')=

- 4ac

Yishun Town Secondary School 4 E/5 N/A Mat hs (4 0 47 | 0 1):20 17 lPr el i m,
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Express
(*2 +g(x-2)

Solve the equations

(a) 4logox- 4+logz(x+5),

(b) 2(z2t*') : 6!-r.

in partial fractions.

BPt2017 1329

t4l

t6l

tsl

tsl

t3l

3 The equation of a curye is ), = pxz - 4x + p, wherep is a constant.

4E11N/AM af hs(4047 t 01)/20 t 7/P1el i m

I

I

I

7 T.wo obtuse angles A a11d! are suchthattan (2A+ B)= 4 andsinB={. Witt *tuslng a
Js

calcul ator, explain why 135" < A < 1 80"

L?l

t4l

Lzl

6 (t)

(ii)

Find the set of values ofp for which the cwve lies completely above the line 7 = l.

A rectangularblockhas aheightof 3 rmit with a squarebase of area 

[*.*)square
units. Given that the volume of the rectangular block is xtffi cubic units, without uslng a

calculator, eu(press the value of x in the forrn. '+,where a arrdb are integers.

;: ,. .r,::; -_:,, ,, 
,,

Giventhat4f +rc* +13x+3=(x-fr)(r)wheref(x)isapgl5aromialandkisaninteger.

(i) Find the value of /c.

(U) Find (x) and show that thex-a:ris is a tangent to the gaphy : (r).

(iir) Deduce that there is no real solution for the equation 4l + l6xa + tt* * 3 = 0.

Prove that (cosec e - cot 6XI + sec 0) =tar.? .

Find, in radialts, the acute angle 0 for whish

(cos ec 0- cot e)$* sec 0) =] r"" 2 0 .,2

t4l

t3l

tsl

Yishun Town Secondary School
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4

The diagramshowsthe graph of y=11 -2*l+ p for 0< x14.

(r) Find the values of p and of q.

(ir) Find the coordinates of A.

(iD Find the coordinates of the point(s) of intersection of the line

+,=:F -24+ p for 0 < *,f'4. 
:1i,, 

,

t3l

trl

! =3x and the graph of

(rg Determine the set of values of c for which the line .y = cinte,rsects the graph of

y -ft - 24* p at exactly one point for 0 < x 14 .

In the binomial expansio" o, (, - #)' 
* escendiug powers of x, k is a positive constant.

(t) Write downin temrs of ft, the first three temrs ofthe expaasion

(ri) Explain why there is no term which is independent of x in this expansion-

(iii), The coefl[cient of xa in the expansion of (2 + , r[.r - #)' 
,, ,, *u the value of k

121

t3l

t3l

10 The equation of a curve is y = hJ,, + +* x 'lz
"{g

(I)

(ii)

Find the coordinates of the stationrrry point of the ctlr/e.

Deterrnine the nature of this stationary point.

l2l

ts]

t3l

(q,3)
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5

11 A kiangle ABC is such that point I is (6, 6) and the point C is above point I and lies on the

lr-axis. Angle ABC = 90" and AB = BC:Jl}units. The equation of AB is y + 2x = 18.

(t) Find the coordinates of C and hence find the equation of BC. i5l

(ir) State the coordinates of M,the midpoint of AC. tl]

(iii) Show thatthe coordinates of.B is (4, 10). t2l

(iv) Calculate the area of quadrilateral OMBC. t3l

End of Paper
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Juu' (aff rs) = +

tune* t'tun$

,i
>+

4t ahrr>
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"

teg lo

3', ii ft 3+rt,r'+ tir ts 2 (rus)f,*)

*= f{r:l (t-E+#x rr)
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T*r = {})t-*)" 
(x*'z)

_,a-3f - Iof,-

+4t = O
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\

(:-rfl (;- 'tr'r 
t 

;_ ,*pr5 ."T,:l f, 
It ,
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