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t41

AtiditiondtLr,{rre*rr"*ini'!rtr'1,

A fteshly baked bread, wirh an inicial rempem&re of 75'C, is lefi to cool orr the raek.

The temperatrrre, io'C of the bread r rrinrtes after it has been placed on the rack is
gtveri by ? =27 + lce-"', wher€ k atd. n are positive consEuts.

[} Calculate the value of /r.

(ii) If thebread has cooled doua by20'c after r0 minuteq find the value ofa-

(iii) Find the least tirne takcn, to rhe nearesf minutg for the bread to have a

tanperature of less than30'C.

(iv) Explain with the skech for f = 27 + lce-"', why tlre temperarure of the bread can

nsv€f, reach 27'C,

arrgle BAD = 30". Given that the leagth of AD is twice th€ i€ngth ot BC and that

area of the trapezium [s 25 +sJE- cmz, find withoutthe use of a calculator, the '

Iengthof lD in the fonn 
"^fZ*t 

15 .

The diagmm shows part of a straight line, passing through (2, r) and (8, 1 3) , drawn ro

f@reseot the equation 3y = 4x' + at, whiere a and , arc conshnts. Find tlre ralue of a
and t.

(s, t3)

trl

Lzl

t3l

trI

t4l

4Ji -z'.li
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BP12017 15

I ta) Given that the first 3 tetms in the expansion of (a - rxl + 3x)tr in ascending

powers of x is

2+29x+ Df +..-

Find the values of the constals a, b a*d n.

(b) O Writedopn the ge,neral termin the binomial exparsion of

1rt . -l1ro' 2f'

a

s
I

I

I

Attg{o.Chlnese Scltool (B sks Roadl

tsI

t1I

trI

t2l

9

(ii) Write down the power of x in this general term,

(iii) Hence, ot otherwise, detetmine the coefficie,nt of x-ts in ttre binomial

expansioir of (x2 * # 
*.

A cune has equationyl rn( l+;! ). ,n" normal to the curue at the point (a, D) is' i \5*2rl
paraltit'to the line lty uSx-25 = 0. Given that where a) l,find the values of a and D.

10 The diagrarn shows pafilof the graph of y =lzx+ 4l + 1 .

(i) FiaiC the coordinafes of P and of Q-

A Iine of gradiant a passes through the point (0,3).

(ii) tn the case where ;m = -1, find the x-coordinates of the points of interscction

be*ween the lineai:dtteeraph of y: l2.r+ al+l

(iii) Detennine the set bf vatues ofzz for which the line intersects the graph of
y =px+al+ I at two points.

tsl

t3l

t3I

I -lz** 4l + I

Wirninary Breffiffiatton ZAfi
Affiiorral rt@rarnaries &47 fumy'i
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Angl o - Chl ne s e Sfim,l (U*q Roadl

Il Aparticle stafts from rest and moves in asbaight line, so that t seconds afler leaving O,

its velocity,vmlsis given by u= 23-ZeT .

(D Calculate ttre initial accelerationof theparticle. t2l

(ii) Calculate, to 2 decimal places, the displacanent of the particle from O when

/= 10.

(iiD Ddennine, withexplanation, whether theparticlewill retrrn to O.

12 In the diagrambelow, the line AE is tangeat to &e circle at 14. The line EB is the angle

bisector of angle,{dC and cuts the cirple at D- The chord .4C is the argle bisector of
anfie BAD and cuts thecirple at C. The chords BC arrd AD ate produced to meet at F.

The line segments AD and FD xe e+El.

t4l

lrI

(r) Prove fiat angle DAC: angle DAE,

(ii) Prove that trianglex- ADg and BAE are similar.

(iii) Prove that C is a mid-point of BF.

(ir) Hence, using (ii) and (iifl, show that AF x AE = 4CD x DE .

t3l

l2l

t2l

V1

.9ec 4 (Express/

Additiortal tufeithernaties 4Ul F'aW t
toellminq &wriration ZA't 7
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IsI

[ (s]

(b)

Ansrrer aII the questions

Given that lg0y + 2) - 4xL - /, exprffis y in terms of x.

Soirr theequatioa Zlogn(8- 2*\- log:(r- Z)=3-Ioge(r+ x)

The diagriam shows 6r wtter wheel whichrotates at 3 revolutious per minute in au

anticloc}s,ise dircctibnAt *re start of dre revolution, a poiut P on the rim of &e wheel

is at the heiglrt of 3 rh above the strdace of the water. The radius of the water wheel is 4

trt"

The height, ft m, of poiut P above the water surface is given I h = dsi(l}+c ,

wherel is thetime iri seconds.

(i) Sute tre valugs ofs,&and c.

G) Fiod the time;f, whercpoint P first emage ftom the water.

ti) show u* 
ft{"*(2r+II=gk(4r+4}.

Cu) Hence, o, oth|*ir, evaluate llz*u a*.

Se6 A{*ger}
e&tltupll Wt{rcsnatics PaW ? 4047

t3l

l3I

IZT

[4]

On*$gwy Uarninelton 2A t 7
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AtE,bl0hircce School (Aar*er Roadl

The cubic polynomial (x) is such *rat tbe coefficient of.t' is 4 anil the constant ternr is

-3. Whea rt I is a fictor of (r), the qrndratic factor is pi + qx+ r. tt is given that

(,r) Ieaves a rclmailrder of -2O when divided by r - I .

(r) Ffud dre values of P, q and r.

(ir} Solve (x):0.

Gii) Hence solve the equation (-r) = Q.

t3]

t2l

tll

It is given that \' : \1 - 4x +t
x'-4

G)

(ii)

Findthe values of a,b and c.

Hencg using partiat ftactions and the values of a,h and c obtained in part (i),

t3l

t6l

(r) ;'If,fu g sufves

constants,

dl

I

I

I
I

"127

tzl

Sec 4 [E4press)
Additiorral tielhettettcs P apet 2 4847

1i; Findthe value of a and of k.

(ii) On the same axes, sketch the two cutYes, for x > 0.

(b) Giveothaty= (2*+ hnr)zand*fr., S -uE+DJ5 wtren *= 
;,find 

8re value '

of a and of D. 141

find f 
x3 _x:a|+t**

P relblrii raty Erraitl rrat loa fr 1 7
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A curvehas the equation jr = f(r),where f(x) = 1'x-1) for x > 0.
5x+ 3

(i) Find an expression for f'(.r).

(if, Explain why thelcurve hes no sbtionary points.

(iiil Show with full urprkings, deternaine whether tlre gradient function of the curve is

ar incrcasing or decreasing function for r > 0.

Th6 pornts (I, 10) and (?, l0) are on the circumference of a circle whose centr€i G lies

above'tlre x-axis, The liue y = I is tangent to the circle.

(i) ' F.inil the coordinates of C. t3l

(ii) Find theeguatioriof thecirclein theform x'+ y' + px+W+ r =0, wtwe p,q

and rareinteger$.

(iii) ffud the quatiois of the hngeuE b the circle parallel to they-axis.

arL
*t

BP/2017 19

Anglo.Chtnese Scftoo/ (turlrcr Road)

ttI

I4l

Sac 0 {furesel
Addifurlelt eraffu,?Baf,bs tuW 2 4847

t2l

tu

tI

The abovediagram sbonrs a troughof 3m long and lm deep with ABCD horizontal. Its

cross section is an isosdeles triangle of base 2m with its vstex downwards. The empty

trough is filleil with water at the rate of 0.03 m3/s.

(D #ti" A"pttt of th$water at time ! seeonds is tr m, show that the volume of water

is 3lr2 m3.

Gi) Henoe, find the rdte at which the water leivel is rising after the water has

been runningfor25s.

Frcffnlrnry &arnreitian fl? 7
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ArpltChiaese Sclrool (8erker Road)

t4I

t6l

!:rr-3

The diagram shows part of the curve ard two pmallet lines Or? arfr. PQ.

The line OR interseots the curue at the poiut ,R (2,2) aod the lirte PQ is a tangent to the

curveatthe poir,t O.

O Fiud thecoordinatcs of P and of Q.

(ii) Find the atez:.of thesbadd region OPOR

Find the coordioates af B arr.d D.

Findthearea of 48CD.

If point P lies on lC extendcd such that PC : PA: I: 5. Find thecoordinates of
F.

t4l

r?1

t3l

(i)

(ii)

(iii)

fufideaay ffifftit 2017

tr
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AttilolGhi rc go Scto!, {Bst&er fiood,

12 Inthe(Iagram,twoci+tes G aad Crwhosocenfrcsatelandf respectively,touch

eachotherat P. The raitii of G and C2are4 rmits and 1 uuh respotively. C, touches

they-axisat D and C1 touchesthex-axisat E-Theline lB joiningthecentresof

C1 auil C, meets ther-axisat f' aqd lBFo=Q'.

Hmce, or otherurise, show f,utt DE' = 40cos g + l0sin I + 42 .

Express DE2 iDlhe form ficos (0 - a)+ 4}where ft > 0 and ais apute.

Find the rnaximqm value oipff arirt the wlue of Oat which the maximnra value

occus.

(i)

(ii)

(iii)

(iii)

lzl

t3l

t3l

t3l

$eE 4 (Ergress,
Adddiona, ffrattterrr'ffi, Fapr 2 Wl

Prctirnkiary $r,a*wralion 2017
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AtE,,a.crtft?€se ScDool (Bader fuadj

The diagnam bdow shons atr open container. Econsists of a hemisphere of radirs r
cm, and a cylinder of radius r cm and heidhth cm. The hemispbere is fixed to the end

ofthecylinderandthe volumeof the conliner i.s 800 em3.

(U Bhow that h=ryP:. 
t2I

li, f.'somedril . Thecostof niA*sheets forthe ,,'',,

.50 per cm2 of metal sheets for hemispherical

surface is $3.20 per cm2.

Let $C be the cost of making the contaiuer. Show that C = 4.411 +2!00 .r t3l
:

Find the 'ralue of /r and r such tlrat'the total cost of constucting the container is
minimum. t5l

hotlmintry *dminaliofi 2017

(ii)

Gii)

a,mru*r*oro.*t,#'r!pl3{itrl
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AngieClrinese Schosl (Sarker| soc a Prellm 2017 Add Math Faper 1

.x3.-2x*[=0

?4' -4$x-ft)<0

i [ens*vcn
t (r)

When * = -20

/ s 2.v' '.6.t - 20

ll Zxr -.6r - J0 < 0

I'-$Ir+ 2) < 0
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n?+fi'*(il +-*l

(3cotx + Zflcott - I)- 0
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oI cot,r ;; I
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z ioJi +zs^li+ Io\m*s
i---f,3 l2-2

u, ?
L r= t'*r

a,
I

2(5-0fr + ?$JT + 30.8 + 10,6)

 

 | Page 17

Sm
ile

Tut
or

.sg

Need a home tutor? Visit smiletutor.sg



BPt2017 t18

a=2

-:
t of uomal = 13Gradi
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Gnartlau of taneqtt =

II
5

g 
=*J** --,2,--

5 3,r-I 5-2x

t3 13
v.-L-#

5 l7x-'5 - 6rl
I tzi.-5-drr = S

6xl - l?r+ It = Q
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3 -l
Max-06=I

@tl 8A&, Dlsthemid
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!=10

-arintfrr}+3=0

r- t= o.848o6.r -o.84g06
t0

t = 7.30 treq

{ii}
fi =-4sin64l) + 3

/r.,0
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" dr=[." (zr*r)X -lj 4e:'dr

f, 
ar.u d*= 

iFr'(t* 
* r[ -]f, Aeudx

=4. l9

*("(zr*I})

=2es' * (z r + lI2 s"

,=ferr12+4r+2

=2c7'(lx + 4) lshorrvnl

(ril 

I Ir-r,+ 
Ae"'dt-[r,'(2rr,t1J

=+F"(2..*ril *llr'z'!

=*[*'-tl* *br'-zl

=*h, -zct a+zl
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(ii, 3AB
;11a1ar.FrD 

= 
96 r,!- -fr t--

xl -4 x+2 x-2

-3= Ab-Zr+8lx+2)

l"er r =-2rt=!
4

t$ l'=2r8=-j

= lr' -x++h(r+ 2) -'+ln(x-21 +c
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6a(i) sub f, = I. -r, = J into f =fi{fi

[r-t=5. tt =5intg y=4
kz

.bg=)
rtt i

sub.f-^

6a(ii)

+tanfX, rsecrf t

tr

3

n)
-l3)

.I

1216=+ {I*SrD =12

i:
lit;t;
\, _-i:**

.-.,,)*(.:i
r-!!-E
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BPt2017t28

fiit
f'(r) =

3(5x+ 3)- 3(x-- tXS)

(5r+ 3)' =

(ii) - f(r) ) 0stncc (5x + 3)' > 0.x > 0

f (x) r O the curve hal no statlonary polnts

(ir) f'(r) -, -4E(5 x+3)"'(5)

for r ) 0r f'(r) ( 0, the Bradisnttunsllsn ls a

decreaslngfuncfon.

 

 | Page 28

Sm
ile

Tut
or

.sg

Need a home tutor? Visit smiletutor.sg



BPt2017t29
 

 | Page 29

Sm
ile

Tut
or

.sg

Need a home tutor? Visit smiletutor.sg



BPt20 17l30

tnt the base of the water be x
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r 0{i}
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tet the be se of the water be ,r

rh
e$*r

?I

| =|tzr,xrF)

| =3ltlshownl

When I = 25

U =2510.03*0.75m3

3t ' = 0,75

dh _ dh ,.dv
- 

IrtFa+-

dt dY dt
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READ THESE INSTRUCTIONS FIRST

Write,your name, cl d register num allthe work yol,land in.

Wri6;in dark blue o :p€rl oll both s the paper. 'ri.:

You may use a 28 pencilfor any diagrams or graphs.

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

Answer all questions.

All the diagrams in this paper are not drawn to scale.

lf wqr:hing is needed for any question, it must be shown with the answer.

OmisSion of essential'working will result in loss of marks.

The use of an approved scientific calculator is expected, 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.

Fot n , 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.
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80

ClassRegister No.

This document consists of 6 printed pages including this cover page.

[Turn over

 

 | Page 38

Sm
ile

Tut
or

.sg

Need a home tutor? Visit smiletutor.sg



BPt2017t40

Quadratic Equation

For the equation ex' + bx+ c = 0 ,

MATHEMATI CAL FORIVIULAE

1. ALGEBRA

-b+x-

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

Binomial Theorem

2a

(a + b)' = an. 

[l), 
n-'\ 

b .(;).n-2 62+ . . . .(:),n-r br + . . * b',

where n isa positive integer and f') = t 
n! . - =

[,J- fu-,)r! r!

Identities

2. TRIGONOMETRY

sin2 A+cos'A=1.

sec' A-l+tan'A.
cosec'A-l+cotzA

'.',:1"..:i.. - ", :'.

sin(,,4rf.;.P) -- sin AcosB tcoi#isinB

cos(r4 L B)- coS AcosB+ sin.,{sinB

tan(AtB) - 
tanArtanB

1 T tan Atan B

sinZA - 2sin Acos A

cos 2A = cos2 A-sin2 / - 2cos2 A-1 - l-2sin2 A

tanzA - 
Ztana

1- tan' A

Formulaefor AABC
abc

--.
sin A sin ^B sin C

a' :b2 +c' -ZbccosA.

[ = lursin r{.
2

Bende.meer Secondary School

2017 Preliminary Examination Two/ $sg 4E15N lAddilignslMlthematics Paperl

,l
I

Page 2
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BP12017 141

Answer ALL questions. Omission of essential working will result in the loss of marks.

Write your answers clearly and neatly on foolscap paper.

Begin each question on a fresh page.

1. Solve the equation log, xs - log, 3 = 4.

t4l

)
Z.

Find *@'Lnlx).
dx\

Hence, find 
J 

x tn 2x dx .

(i)

(ii)

121

t3l

3. Poirrts A(36,4), B (q,-2) and C (l,r) lies on the graPh of y - log 
o 
*'

(i)

(ii)

Determine the value of p , of q and of r .

Sketch the graph of y - log , *'

t3l

12l

tt is'giVen that y = f (*)'qu,o.h:,1hat .f (x) =t"';'i!rr-'- -l . 
,,

(i) Explain why the curve JP = /(x)has no stationary point-

(iD Find the equation of the normal to the curve at the pointx = 0.

-5. The term containing the highest power of x in the polynomial /(x) is 2x3. Given that

the quadratic factor of 71x1 is x" - 4x + Z and x: -I is a solution to the equation

f (x) = o, find

(i)

(ii)

(iii)

an expression for /(x) in descending power of x, 12)

the number of real roots of the equation f (x) = 0, justifying your answers, 121

theremainderwhen /(x) is divided by x-3 . Bl

Bendemeer Secondary School

2017 Preliminary Examination Two/ Sec 4El5N / Additional Mathematics Paperl Page 3
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5' 
The solution to the inequality - ax2 +bx-l > 0, rvhere a and bare constants is 1<., < 1

4

(i) Find the value of a and of b.

(ii) Using the values of a and b found in part (i), find the set of values of .x which t3l
the curve, f(*)=-ax2 +bx-I ,lies completely below theline !=l-4x.

t3l

7. 3x2 +l}x+lS(i) Express 
ffi 

in partial fractions. 
t3l

+

x)

3xz

(2+
(ii) Hence evaluate I; I

x
l
2

I
,

+0x

(3
dx

t3l)

(b) sin2 7so:+b*.6) t3l

9. The roots of the quadratic equation 2xz + px+!= 0 , where p is dpositive constant are

f ura {. ffr" roots of the equation Zxz - qx +10= 0, where q is apositive constantdB

,r, A+2 and E+2.
pa

(i) Find the value of p and of q .

(ii) Show that the value of a3 + B3 is 4. Bl

Bendemeer Secondary School

2017 Preliminary Examination Two/ Sec .+E/5N I A-dditi_ona! MAthematics Paperl Page 4--- I
I

I

t6l
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10. In the diagram, AF

is parallel to BE and

is a tangent to the circle at A.

AB=CE

ADE and BCE are straight lines . AF

Prove that

(i) /-ABD - /-CED

(ii) MBD is congruent to LCED .

DAF t"'i' '

121

t3I

t3I

11. The equation of a curve is y - f(x), where f(x)= - I - x +12 .

x

49
(iv) Apffiicle moves alone the curve y = -; - x +12 .

J, -coordinate is changing at a constant rate of 0.625

rate of change of the x - coordinate.

(i) rind ! 
^nd 

d'!
ca dx'

(iD Find the rangb of values of x for which /(x) is an increasing function.

(iii) Determine the nature of each of the stationary points of the curve.

t4I

l2l

l2l

At the point x - 4 ,the

units per second. Find the

l2l

Bendemeer Secondary School

2017 Preliminary Exarnination Two/ Sec 4El5N / Additional Mathematics Paperl
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12. The function -f(x) = acos2x+b is defined for - n 1 x1 r, where a and bare positive
constants.

(i) Given that the greatest and the least value of f (x)are 8 and - 2 respectively, find t2l
the value of a and of b.

(ii) State the range of values between which the principal value of xmust lie and find t3l
the principal value of x for which f (x) = 0 .

(iiD Sketchthe graph of y- acos2x+b for -7T 12s4v.

(iv) Hence, state the number of solutions to the equation !, = a e,oszx + b . L21

1t

End of Paper

Benderneer Secon dary School
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MATHEMATICAL FORMULAE

1. ALGEBRA

Quadratic Equation

For the equation

Binontial T-lteorem

Identities

ax' +bx*c=O,

-b+
2a

(o * b)' = a' +(:),n-'\b-.(;),n-z6z+.,. .(:),n-rbr*. * b' ,

where n is a positive integer and 

[;) 
= 
#=

2. TRIGONOMETRY

sin2 A+cos'A=L.

sec' /=l+tan'A.
cosec'A-1+cotzA

sin(AtB) = sin z4 cos B ) q6SA lin B

cos(r4tB) = cos74cos B+sinAsin,B

tan(At B) = 
tan A+ tanB

1T tan AtanB

sin2A -lsinlcos,,4
cos 2A = cos' A- sin2 A - 2cos2 A -l

tanzA = ?tan a

1- tan' A

- 1- Zsin? A

Forruulaefor AABC
abc

=-=-
sin.4 sin B sin C'

a' = bz + c' -2bccos A.

A - lursin ,,{.
2

Bendemeer Secondary School

2017 Preliminary Examination Two/ Sec 4E/5N /Additiqnel,Mafrematics Paper2'"-'-'-l
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Answer ALL questions. Omission of essential working will result in the loss of marks.

Write your answers clearly and neatly on foolscap paper.

Begin each question on a fresh page.

1. ApointPliesonthecurve !=x2 +4x-8.Thenormaltocunreisparalleltotheline t3]

Zv - != I . Find the coordinates of P.,3

2. (a) Given that 2*-r x 3r+2 = g;-r x32', evaluate 12* .

(b) Solve the equation 
"'(5 - 

ev)+ f a = Q .

13l

t3l

3' 
Given that !!f O) dx- 5 and turf A) d-x - z, find

tll(i) I';a)d*.

t3l(iii) the value of kfor which llf tx) - toc dx: l s .

4.
(a) Show that the binomial expansion fr-+']" does not have an independent pf' \ 2x')

term.

(b) Inthebinomialexpansion of (t+fu)', where n>3and.L is aconstant, the W)

coefficient of x3 and xo ate equal . Express fr in terms of n.

5. (i) Prove that cos 3A - 4 cos3 A -3 cos.4 . t4l

(ii) Hence , find in terms fi ,the solution to the equation I = 8cos3 ,4 - 6cos A for t3]
0<0 <r.

Bendemeer Secondary School

2017 Preliminary Examination Two/ Sec 4El5N / Additional Mathematics Paper2 Page 3
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6. The diagram sltows part of the graph of y =lZ* - 101 - I

Find the coordinates of P , Q and n.

In the case when mx + c= lZx -tOl -1, find

(D the range of values of cwhen m = -Zwhere there is only 1 solution.

(ii) the range of values of rzwhen c ='l w.hple there are 2 solutions.

t4I(a)

(b)

tU

t21

7.
The diagram shows part of the graph y --cos +.

2

intersects the cLlrve at P and at Q.

(i) Find the coordinates of P and of 8.

(ii) Find the areabounded by the curye and the line y -

l2l

tsl1

2

Bendemeer Secondary School

2017 Preliminary Examination Two/ $-e-c.4EI5NJAdditionalMalhematicsPaper2
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8. The value, $V, of a house is related to r, the number of years after it was built in year

2008. The variables are related by the formula V = aev, where a andk are constants. The

table below gives the value ofthe house in year 201A,2012,2014 and20l6.

Year 2010 2012 20r4 20t6

t 2 4 6 8

,'($) st7 600 595 400 684 800 787 800

(i)

(ii)

On the graph paper, plot lnl/ against / and draw a suitable straight line.

vertical axis should start from 13.0 and have a scale of 2 cm to 0.1

Use the graph from part (i) to estimate the value of a and of k.

(iii) Estimate the value of the house in 2015.

The l2l

t41

t2l

9. An area is &nced up to enclose a landscape. The shape of the landscape is shown below.

': ::t7..::. ' - r:: ri:ri.

5x cm. T imeter of the landscape is 420 cm and.the length from one end to the other

end isy * 6x cm.

(r) Showthatthe areaofthe landscape,Acm2, is given by 1680x-5612

(ii) Given that x can vary, find the stationary value of A.

(iii) Determine whetherthis stationary value is a maximum or minimum.

t4l

t2)

l2l

Bendemeer Secondary School

20 17 Prelirninary Examination Two/ Sec 4El5N / Additional Mpthematics PaperZ
I

I:i
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10. A particle travels in a straight line from a fixed point O where the distanee 
^S 

in meters is

A
givenby ^t=ll'+lct2 +qt where / isthetimeinsecondsafterpassing 0. k andqare

3

constants. The velocity of the particle is 20 m/s when it passes 0 and at , = 3s , its

acceleration is 0 m/s2.

(i) Find the value of k and of q.

(ii) Find the value(s) of / when the particle is instantaneously at rest.

(iii) Find the total distance havelled during the first 8 seconds.

14)

t21

t3l

11. [Solution to this question by accurate drawing will not be acceptedl

The diagram whioh is not drawn to scale shows a quadrilateral ABCD. The point ,B is

(2, 16) and the point C is (8, 14). Triangle ABC is an isosceles triangle and point I and

point D lies the y - axis and x - axis respectively.

(i) Find the coordinates of l.

(ii) Given that the ratio of area of MBC: area of MCD is 1 : 3 , find the coordinates

ofD.

(iii) ShowthatLBCD is a kite.

t3l

t4I

t3l

c (8, t4)

Bendemeer Secondary School

2017 Preliminary Examination Two/ Sgc 4El5N lACdt_ti-oi1+.!Mathematics Paper2

I,l
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12. The line x = 17 is a tangent to a circle a:rd the points A (1,9) and B (1, - 7) ane on the

circumference of the circle.

(D Show that the radius of the circle is l0 units. t4l

(ii) State the coordinates of the centre of the circle. tll

(iii) Write down the equation ofthe circle inthe form x' + yz + px+ Q! t r = 0 121

(iv) The oircle is reflectedalong the line y = -1, show that the point (3, 10) does t3l

not lie on the reflected circle.

13, In the diagram below, ABCD is a rectangle. The line

and CR. Points A and B lie on the lines PQ and QR

AB is 24 crn and BC is 7 cm.

QRis perpendicular to the lines PO

respectively and angle PAD: e .

(i)

(ii)

(iii)

(ir)

Show thatthe length of 8R is 24cos0 +7 sin9 .

Express 24cos0 +7 stn? in the fonn of ftcos(A -d,)
acute.

Findthe value of e when 8R is 17 cm.

whereR>0and ais

t4l

t3l

l2l

t3lFind the maximurn length of QR and state the colresponding valu e of 0 .

End ofPaper

Bendemeer Secondary School

2017 Preliminary Examination Two/ $e9 {E/5N / Additio_q_d Mathematics Paper2
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ANSWERKEY
rE = 0.803 or x =3

G)*(*'ln2x)-x +2xlnzx

(ii) 
Jxh 2x dx -

2x' lnZx - x'

(i) f (x) :2x' - 6x' - 4* + 4

(ii) 3 real roots

(iiD - 8

(i) a=4,b-5

(ii) , .l or x> 2
4

3x7+10x+15

(i) Q+x)'(3-2x)
(ii) 1.8 I

P:2r 8:8

o+:!-rdJc x'

dry=_99
dx2 xt

(ii)-7 <x<7

(iii) x = 7 is a maxirnum point

x = -7 is a minimurn point

,. -dx I0
(lft) 

- 
= 

-"dt 33

Bendemeer Secondary School

2017 Preliminary Examination Two/ Sec 4El5N / Additional Matheraatics Paperl Page 7
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Solution

l. Solve the equation log, xt - log, 3 = 4. t4l

logr3 
=4 -Mr) log, x -;

logt x

Let y = log, x

I
5y-1=4

v

5y'-4y-l=0 -Ml

(5y+lXY-1)=S

Iogsir=-+ or logrx=l -Ml
5

I

x=3 5 or x=3
x - 0.803 -Al

2' G) raa {g'io2x), lzl
dx'

(iD Hence, fnd, lxln2xdx. t3l.

ril L *' h2* = *' L*2xln2x - Ml
dxx

: x+2xln2x -AI

(ii) [x+Zxln?;x 
dx= x2ln}x

tz*t"zx dx = x'tnzx- txax -Ml

!z*tnz*a,= *'tn2*-f; - Ml

[xtnzxdx-x'tlzx 
_+ * lxtn2xdx=tr#! -Ar

Bendemeer Secondary School

Z0l7 Preliminary Examination Two/ Sec 4Ei5N / Additional Mathematics Paperl Page 8
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Points A(36,4), B(q,-Z) and C (1,r) Iies onthe graph of y - Iog o*'
(i) Deterrnine the value of p , of q and of r .

(ii) Sketch the graph of y - log o *'

4 - log ,36'
/=logo36

Pz :36

p:6 -Bl
-7

62 -q
IQ:- - BI't6

-Bl

Shape - MI
Showing that it cuts at (1,0) - Al

Bendemeer Secondary School

2017 Preliminary Examination Tra,o/ Sec 4El5N / Additional Mathematics Paperl

t3l
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4.
It is given that y = f (x) such that f (x) --l"r -Ie-'- -1 -

44
(i) Explain why the curve ), = /(x) has no stationary point.

(il) Find the equation of the normal to the curve at the pointx : 0.

1

(i) -f' (x) = 3e* + i e-2r
2

If 3e'+1e-*'-o -Ml
2

3e* = -L"-z'
2

er, =-L (N.A)
6

Since /'(x)=0 has no solution, /(x)has no stationarypoin! -Al

(ii) When x=0, r=r-i-l
2

'f'(*) = 3+l
2

l2l

t3l

-M1

-M1

-Al

Bendemeer Secondary School

2017 prelimiirary Examination Two/ Sec 4El5N / Additional Mathematics Paperl Page I0
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5. The term containing the highest power of x in the polynomial 71x7 is 2x3. Given

thatthequadraticfactor of f(x) is x2 -4x +2andthat x:-t isasolutiontothe

equation f (*):0, find

(i) an expression for /(x) in descending power of x, 12)

(ii) the nurnber of real roots of the equation f (x) = 0 , 
justiffing your answers, I21

(iii) the remainder when /(;r) is divided by x-3 . 121

(i) 2(x+1)(x2 -4x+2):2x3 -8xz +4x+Zxz -8x +4 -Ml

f(x)=2x3 -6xz -4x+4 -AI
(ii) For xz - 4x+ z, (-4)z -4(tX2) -8

>0 -Ml
Therefore f (x) has 3 real roots - A1

(iii) f(3)=2x3-6xz-4x+4 -MI

6. The solution to the inequality -mz +bx-L> 0, where a andb are constants is

t <.r<l
4

(i) Find the value of a and of b. t3l

(iD Using the values of a and b found in part (i), find the set of values of x t3l

which the curve, f (x) = -ax2 +bx-l , lies completely bplow the line

Y=L-4x'

I(i) (x-7)@-l)=0 'Ml

.ll
x'-x-i1'f i-=Q

44
,, -1r+1=o -Mi

44
-4x2 +5x-l=0
a:4rb=5 'Al

(ii) -4x2+5x-l<!-4* -Mt
t-r

Benderneer Secondary School

2017 Preliminary Examination Two/ Sec 4El5N / Additional Mathematics Paperl Page 1 I
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(4x-l)(*-2)>0 -Ml
1

.x<- or x>2 -AI
4

7- 7x2 +10x+151' 
G) Express : inpartial fractions.

(2+ x)'(3-2x) I
t3l

+0x

(3
hc,

)

I
x

I
2

I

iJ;
+

x)

3x2

(2+

t3l

(ii) Hence evaluate

3x2+10x+15 A B C

---T--r-

(2+x)'(3-2x) (2+x)' 2+x 3-Zx

3x2 + I 0x + 15 = AQ - 2x) + B(2+ x)(3 - 2x) + C(2 + x)' - Ml

Let x = !2.

7 =74
A=l -Ml
3--28+C
Q =3 -28
Compare coeff x
10= 1A-B+4C
10=--2-B+4C
Subst C-3-ZB into 10=-2-B+4C

10 = 1-B+L2-88
B:0 - Ml
C=3 -MI

3x2+10x+15 I 3 ^rA6=6ry-fi-'+t
r I 3x2 + lOx+ l5(tt) I 

-dx

r 0 (2 + x)'(3 -2x)
,13x2+l0x+15 rl 1 3
t _iv- I L-dv

r o(z+x)'g-zx1 r o(2+ x)' 3-zx

l- -t l' 2r: lr-l-itt"o-z,ol
Llz+x) )o 

o -

- I 
- 

(1,rnr-rn3)'l
6 \2' ')

= l.8l

Bendemeer SecondarY School

2017 Preliminary Examination Two/ Sec 4El5N / Additional Mathematics Paperl Page 12
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8. Without usin g a calculator, show that : t3l

t3l

I - tan 60o tan 45"

:f{ -Ml
r-.6

: .6t* t*€ -Ml
r-Jg r+Jg

:66*r)'
l-3

3 + z"ll +t

-Al

-Ml

-M1

-Al

(a) 1zn1o5" --(2-..'5)

(b) sin' 75o =iQ+"-51

tan 105o =
tan 60o + tan 45"

I -'6
: -12+.61

(ii)sin'75o =
1 - cos 2(7 5")

2

l-cosl50o

9. The roots of the quadratic equation 2x2 + px+l= 0 , where p is apositive

l,
lts of the equation 2x2 - qx+ 10 - 0, where

I

Bendemeer Secondary School

2017 Preliminary Examination Two/ Sec 4El5N / Additional Mathematics Paperl
!
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q isapositiveconstantare 1*Zand E*2. ' "
BG

(i) Find the value of p and of q .

(iii) Show thatthe value sf at + 0' is

t6l

l2l4.

ll
aB2
ap -). - Ml

B+d--p -Ml

1*2+g-*2- + -eqn I
Bd2

(;.,)e+z):+

aF +2? +zP + 4- J

BaBd

t*z( g,.4l +4=r
[B a)

I+E=o -e z -Ml
pd,
Subst eqn 1 into eqn?

4=L
2

g=B -Al

Fm eqnz: l*L=oBd
a'-+ F' - o

ap

(o*P)'-?aF=Q 'MI

(o* O' -2(2)
(o * fr):z NA)or -2 (P is Positive)

p-2 -A1

Bendemeer SecondarY School

2017 Preliminary Examination Two/ Sec 4El5N / Additional Mathematics Paperl Page ,14
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o'+F'-(a+0)@2-aP+B')

G' + Bt - (a + p)((d + p)' -ZaF - ap) 
_ MI

:(-2)1e42 -3(2)l
:4 -A1

10. ln the diagram, A-F is a tangent to the circle at A .

AF is parallel to BE and AB - CE .

ADE and BCE are straight lines.

Prove that

(i)

(ii)

(iii)

(r) 4.BD - ZDAF ( alt seg.Thm)

ZCED = Z.DAF ( AIt Z,BE II AF)

ruBD = 2ICED (Shown)

(ii) Let /.BAD - f,!

-Ml

-Ml
-A1

-Ml

l2l

t3l

t3l

-Ml

-A1

(i

IBCD:180o - a (Z in opp segment)

/.ECD - a(adj Z on a st line)

ZBAD=ZECD
AB: CE ( given)

U.BD = /.CED gart (i)
LABD = LCED (ASA test)

tgcznl
i*. Z of isos A)

Bendemeer Secondary School

2017 Preliminary Examination Trvo/ Sec 4El5N / Additional Mathematics Paperl Page 15
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At x:7

*:-4<0
dx2 (7)'

.'. x = 7 is a maximum point

,dvdvdt
(lV) *= ' x-\/ dx dt dx,

+-r = o.6zs"+
4' &c

33 dt. - -0.625x-L6 dx

dx 10

dt 33

12. Thefunction f\x)=acos?x+b isdefinedfor -rSx3n,where a andbare

positive constants.

(i) Given that the greatest and the least value of /(x) are 8 and - 2 respectively, t21

find the value ofa and ofb.

(ii) State ttrE range of values between which the principal value of xmust lie and t3]
find the principal value of xforwhich "f(x) = 0.

(iii) Sketch the graph of y : acos 2x * b . t3I

(v) Hence , state the number of solutions to the equatior, 1, = a cos}x * b .' ,r 121

(i) a=5 -Bl

b=3 -81

(c) Rangeofvalues: O<x31 -Bl
2

.or2r=-1 -Ml
5

2x -2.21
t--1.11 -Al

Bendemeer Secondary School

2017 Preliminary Examination Two/ Sec 4El5N / Additional Mathematics Paperl Page 17
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ANSWERKEY
I p:( _5, 3) I

lA 12' :36
y-1.95

Ft

J 4

-5 6

7 p-e+,r,, O-r*-,b
7 .65 units2

8

9 A -I2600cmz
A is a maximurn value

10 (i) ls=-Iz,Q=20
(ii) t =lor 5

(iii) 160'm

11 /(o,l o)

D(lo,o)

12 Centre of circle : Q ,l)

13 24cos0 + Tsin e - 25cos(0 - 16.3")

e - 63.5"

Max length QR:25
Q = 16.3o

Bendemeer Secondary School

2017 Preliminary Examination Two/ Sec 4El5N / Additional Mpthematics Paper2 Page 8
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Solutiorr

1. ApointPliesonthe curve !=x2 +4x-8. Thenormaltocurveisparalleltothe line t3]

Zy - * =1 . Find the coordinates of P-
J

L=2x+4
dx

-1 I -Ml
2x+4 6

-5=2x+4
x:-5 -Ml

! =-3
P:(_5, 3) _A1

2. (a) Given that 2,-t x3'*2 = $x-1 x32', evaluate \2'.

(b) Solve the equati on ev(, - "')*14 = 0 .

(a) 2' xr"3' x )=23* "* x32' - Ml

1*9xg _?'._r3' _Ml
2 2" x3*

36=(2,), r3'
12* -36 - A1

(b) -e2Y+SeY+t4=Q -Ml
e" -seY -14 - o

(e'-7)(eY +2)=0 -Ml
eY - 7 or eY - -2 CN.A)

Y =ln7
y:1.95 - A1

Bendemeer Secondary School
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3.
Given that

(i)

Ilra) dx= J and !lrr.) dx - z, nnd

!: 15

,2
J 0 

dx=15

3-

3

tr l

(ii) l2l

13I
(iii) the value of kfor which Ilf tx) - tac dx= 15 .

(i) llf Aldx=-Z - Bl

(ii) !!ra)dx=l lrotdx - lurrtfldx - Mr

(iii)

-5 -2
-3 -Al

-Ml

.MI

-A1

4.

(a) Showthatthe binomial expansion (r-*rJ" does not have an independent

term.

13l

(b) Inthebinomialexpansionof (l *to)",where n>3zrrd k isaconstan{,the t4l

coefficient of x3 and xo are equal . Express & in terms of n.

(a) Tn = I 5C, (r)"-'[- +)'\ z*')
: tsc,?!Sr (x)ts_r_3r _ Ml

Bendemeer Secondary School

2Ol7 Preliminary Examinatibn Tno/ Sec 4El5N / Additional Mathematics Paper2
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BP/2017 167

Since r + integer, the binomial expansion does not have an independent term. -Al

(b) Coeffof *s - n(n-r)-(n-2) P - MI
6

Coeff of *+ _ n(n-l)(n-Z)(n-3) O+ _MI
24

n(n-l){n-2) p_n(r.t-l)(n-Z)(n-3\ Uo - Ml
6

4 - (n -3)k

24

-Al

5. (i) Prove that oos3,4 = 4cos3 A-3cosA. t4l

(ii) Hence,find interms a,ttresolutiontotheequation 1=8cos3r4-6cosr4 for t3]

0<0 <tr.

(i) cos3A=l"o.',n-lcose22

""' 

*l# n'!it,l 
n,,sr)sinr -#i

:2cos3 A- cas A - 2sinz Acos A

-2cos3 A-cosA-2(l-cos' A)cosA -Ml
: 2cos3 A- cos A-2cosl + 2cos3 A

= 4coss A-3cosA - A1

(ii) 1=8coslr4-6cosl
I:: cos3A - Ml
2

rzL-- 
3' 3' 3

. 7T 5n 7n
_/_ - g'g'g -Al

Bendemeer Secondary School

2017 Preliminary Examination Two/ Sec 4El5N / Additional Mathematics Paper2 Page I I
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6. The diagram shows parl of the graph of y - lZ*- f 0l - 1

(a) Find the coordinates ofP , Q and /t . t4l

(b) In the case when m)c, * c -lZx- 101 - 1, find

(a)

-B.2

tu

l2l

m -- -2 where therc is only I solution.

c = -l where there are 2 solutions.

x - coordinates of Q :

y- coordinates of q -

Q-(S,-r)

b(i)c>9

(iii) 0 < m<2

-Al

-A1

-/r2

Bendemeer Secondary School
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I
1t 

- 
_/2

1

v - -cos -xJ2
7.

I
2

The diagram shows part of tlre graph

intersects the curve at P and at Q.

for -2n lyS2n. The Iine

121

tsl

(i) Find the coordinates of P and of Q.

(ii) Find the area bounded by the curve and the line y -

ll
-cos-x:-22

-MI

-MI

-MI

Bendemeer Secondary School

2017 Preliminary Examination Two/ Sec 4El5N / Additional Mathernatics Pape0

(i)

ll
COS - X: --22
122
-i=-2.--E233

44
x = - 7r.-- 77 -Ml

33

P-e:",1>,o=r:o,) -AZ

4
-tr I r x-!r* -Ml(iD I it-l-cos;* zr*"

3

4 _ I

l-"i"] x-:.1:{"1

I 2 z l . z z,l:' 2sin;?r -;" )-L- 
zsin-;n *io 

I

=[ zJ-z 2 I lz.Jl Z*11

v"l
I

Fage t 3
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8.

= 7 .65 units2 - Al

The value , $4 of a house is related to l, the number of years after it was built in year

2008.The variables are related by the formula V = aev, where a and k are constants. The

table below gives the value of the house in year 2010,2012,2014 and2016.

(iv) On the graph paper, plot ln V against / and draw a suitable straight line. The

vertical axis should start from 13.0 and have a scale of 2 cm to 0.1.

(v) Use the graph from part (i) to estimate the value of a and of k.

(vi) Estimate the value of the house in 2015. t3l

An area is fenced up to enclose a landscape. The shape of the landscape is as shown

below. The shape is made up of a rectangle of lengthy cm and two isosceles triangles of

sides

5x cm. The perimeter of the landscape is 420 cm andthe lengtrh from one end to the other

end isy + 6x cm.

l2l

t3l

9.

(i) Show that th e areaof the landscape , A cmz, is given by 1680x - 56x2

(ii) Given that x can vary, find the stationary value ofl.

(iii) 
istationary 

value is a maximum orminimum.

(i) 
i

Bendemeer Secondary School

Z0lZ Preliminary Examination Two/ Sec 4El5N / Additional Mathematics Paper2

t4I

121

121

Year 201 0 2012 2014 2016

t 2 4 6 8

r($) s17 600 59s 400 684 800 787 800
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dA
= 1680 - L12x

(ii) dx

1680-ll2x=0
x=15

A -12600cm2

(iii) +:--rtz
dx'

Length of rect : 8x - M I

Area of isosceles triangle : 24*

I =y(8x) +24x2

- (210-10x)8x+ 24x2 - Ml

- 1680x -56x2 - AI

-Ml

-Ml
-Ml
-Al

-Ml

U< 0 . Ais a maximum value. - Al
d)cz 

\v' t

10. A particle travels in a sEaight line from a fixed point O where the distance S in meters is

4
givenby S= jr' +la2 +qt where r isthetimeinsecondsafterpassingO . k md q are

5

constants. The velocity of the particle is 20 m/s when it passesO and at , = 3s, its

acceleration is 0 m/s2.

(i) Find the value of k and of 8.

(ii) Find the value(s) of f when the particle is instantaneously at rest.

(iii) Find the total distance travelled during the first 8 seconds.

t4l

l2l

t3l

V-4t2+2H+q -MI

20 = 4(0)' +2k(0) + q

Q=20 . AI

a-8t+2k - Ml

Q = 8(r) +2k

ft --12

Bendemeer Secondary School

2017 Preliminary Examination Two/ Sec 4El5N / Additional N4athernatics Paper2 Page 15
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(ii)f =4t2 -24t+20
4t' -24t +2a = Q

4(t-5xr-1) = 0

t =lor 5

L
(iii) 

^s 
- ai -Dtz +20t\rr3

When t: I

,s - g!*
3

When t: 5

g=-33 !*
3

When /: 8

3

Total distance travelled during the 1$ 8 s

s=s1+9 
1+g:1+r:! 

+ru?m
33333

= 160m -Al

11. [Solution to this question.by accurate drawing will not be acccptedl

The diagram which is not drawn to scale shows a quadrilateral ABCD. The point I is

Q, L6) and the point C is (8, I4). Tiangle ABC is an isosceles triangle and pointl and

point D lies the y - axis and x - axis respectively.

(i) Find the coordinates of L

-Ml
-A1

-Ml

-Ml

t3l

14l(i) Given tk

of D.

Bendeffleer Secondary School

2017 Preliminary Examination Two/ Sec 4El5N /Additional Mathematics Paper2

lC: area of LACD is I | 3 , find the coordinates

I

I

Ir (2, 16)

c (E, 14)
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t3l(ii)

(i)

Show that ABCD is a kite.

Let A be (0,y)

AD:m
AD: 

^lzoo
CD=^h4\i;
CD=^|ffi

Grad af AC : !
8

_1
2

Grad of BD - -16
8
/r

-,b

y' -32y +220= Q

(y - 10Xy -22) - 0

-p = 10 or y - 22 (reject)

/(0,10)

(ii) Area of LAB1 : ll.'- 
o

2116 10

:20 units

Area of MCD: 1l o x 8

2lt0 0 t4

120: l4x + 80 - 10x

x-10

D(10,0)

-MI

-Ml

-A1

821
t4 16l

0l

101

-Mt

-AI

-Ml

-Ml

(iii)

-Ml

-MI

Since grad. of AC x grad. BD = - 1 and length of AD = Iength of CD, ABCD is a kite.

-Al

Bendemeer Secondary School

2017 Prelininary Examination Two/ Sec 4El5N / Additional Mathematics Paper2

22 +(1 6-y)'=JiE+4

4+256-32y+y2 -J40
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12. Thelinex=17 isatangenttoacircleandtlrepoints,4(1,9)and B(1,-7)areonthe
circumference of the circle.

(0 Show that the radius of the circle is 10 units. t4l

(ii) State the coordinates of the centre of the circle. tl]

(iii) Write down the equation ofthe circle in the form x2 + yz + px+ Qy * r = 0 121

(iv) The circle is reflected along the line y : -1, show that the point (3, l0) does t3l
not lie on the reflected circle.

(i) 1l- coordinates of the centre of the circle

Letthe x coordinates of the centre of the circle be a

8Pt2017t74

(17-a)'=(a-1)2 +82

289 -34a + a' - a2 -Za*l + 64

224 = 32a

a=7
Radiu$: 17 -J - 10 units ( Sholvn)

- 13.6>10

-Ml

-Ml

-M1

-Al

(ii) Centre of circle : (7,1) - B I

(iii) (x - 7)' + (y - 1)' = 100 - Ml

x'+y'-l4x-zy-50-o -Al

(iv) Center of the reflected circle is (7,-3) - Ml

Distance: Jtg -7), +(to +3),

Bendemeer Secondary School

2017 Preliminary Examination Two/ Sec 4El5N / Additional Mathematics Paper2 Page 18
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x3. In the diagrarn below, ABCD is a rectangle. The line

and CR. Points A and B lie on the lines PQ and QR

AB is 24 cm and BC is 7 cm.

(i)

(ii)

SRis perpendicular to the lines PO

respectively and angle PAD: 0 .

Show that the length of QR is 24cos0 +7 slln9 .

Express 24cos0 +7 sin? in the form of .rRcos(d -a) where.l? > 0 and a is

acute.

.AI

t4l

t3l

l2l

t3l

(iiD Find the value of 0 when QRis 17 cm.

(iv) Find the maximum length of QR and state the corresponding value of d

(i) ZSAB =90 -0
ZQBA=0 - Ml

QB:24cos0 - Ml
ZRBC =90" -0
ZBCR = 0
BR=7 sinfl - Ml
QR-OB + BR

8R-24cos0+7sin9
(ii) 24cos0 +7sin e - Rcosdcos d, +Rsin 0srna

24=Rcosa
7 - Rsina
R=25

7
tane:

24

Q=

-Ml

-M1

Bendemeer Secondary School

2Ol7 Preliminary Examination Two/ Sec 4El5N i Additional Mathernatics Paper2 Page 19
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BP12017t,76

24cos0 +7sin e - 25cos(0 -16'3o) - Al

(iii) 17 =5cos(d-16.3o)

cos(d - 16.3o) = 
Ll- 

-Ml
25

Q =63.50 -Al
(iv) QR - Zicos(d - 16.3o)

Max length of QR 
:25 -Al

cos(d-16.3o)=l -Ml

Q =16.3o -Al

Bendemeer Secondary School

2017 Preliminary Examination Two/ Sec 4El5N / Additional N{athematics Paper2 Page 20
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2017 4E AM CHII St Theresa MYE

3

Atrswet all the questions.

A ctuve has the equation y = 2x1 h x,where x > 0.

(i) rioo 
df 

.

d.r
I

(iD Show that x-coordinate of the turning point is 
"i 

*d deterrdne whether
Ve

tlre turning point is a ruaximurn dFarninimur

BPl2A17 n7

Lzl

t4I

14I

(a)

(b)

Find therange of values ofp fm which the expression {p +6)x2 -8x+ p is

always positive for all real values ofx.

Show tftat the line y= **4* a Engent to tfue curve y' = )r for all real
k4

nalues of /c. t3l

Given ttrat the Iine passes through (f, t t) and (S,l) , find the values of a and of &. t4l

CHIJ ST. THERES.d'S CONVE
SECONDARY FOUR EXPRES'

?;OI7 MID.YEAR EXAMTNATI PAPER 

'
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(a)

4

Using an appropriate substitution, or otherwise,

sotve (..EI' - 3r+z - o(: )- ro ,

(b) trVithout using a calculator, find ilre value of I0', given

ttrat Z2x+-s x5*2 = 52" xBol ,

(s) C) Statetlre values between which ttr{nrincinat vafBof cos-' x must lie. Ul

Gi) Find&eprincipalvalueof *r'[-*'l in.uai"*. tl]\ .lz)

(b) It is given that cosz{.={ '*"r" 270" <A< 360'
5

'Without the use of calculator, Iind the ei<act value of each ofthe followiag. r

t6l

t3l

dx, t3l

t4l

CflTI ST. THERESA's CO}

SECONDARY FOUR EXPT

2OI? MID,YEAR E}(AMdT{

The gradieut of a ctr 12
ve is 

ffi ' Given that the cun/epasses through the

points (;,, ana (-2,*), find f,re value of &.
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5

Q..o=tic-= ? te 11 rnqs{ Ieo harrdod in scpar*tely fro:n Qsostions I to 6-

Begin your ansrver to question 6 on a fresh sheet of paper.

1 lt is giveu tbat 3x+ 4y = lc ard (6r- 20)' + (+y + 3)2 = 296.

(i) If &:8, findthesohrtions of these simultaneous equations, t4I

(ii) lf k = -10, show that there are no solutions wittrout solving the cquations. I2I

Gii) Explain why tbere cannot be more than 2 solutions for all values of [. t21

B Express Winparrial&actions. til

9 (a) Find dre equation of the nmrnal to the oun € .y = sin 4x - 3 cos 2x at the point

whene *:L. t?l
t2

(b) two high tides and two low tidqs;p day. The t on East

1':1'x.'1' Unga paiticulardaysanbemodelledby th x.

If &e fourtides occurat 5 arq I I am, 5 pm and 11 pm respectively, at what time

will the flow of the wateronto EastCoast beach be the faste$? tU

10 (a) Given that the coefficierrt of.r3 in the expansion of 0 - 3.ry0 - kY is I i7,

flad the two possible values ofthe constant /r. tsl

(b) Findthetetm independeot ofrin the expansi* * (,1-+'1"- t4](x 4)

CH]J ST. THERESA,S CONVENT

if3"^11f+J^1"H^'#ll"T,U' f**,u* ,

il
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11 A curve has the equation , = [l *rT - o.'.r 
\2 

-)

(D Explain why the lowest point on the curve has the coordinates (- ?- - 4). t2l

(ii) Find the x+oordinates of the points at which the curve iirtesecls the r-axis. t2l

(iii) Sketch thegraph * , =l [+.rY -+1, ir,oir.tirrgclearly the coordinates

l\2 ) l' -

of the fuiuing point and the points where the curve rneets the axes. t3l

Gv) State the set of the values offt for whieh the line / = k iutersecB the culve

(a) at 2 distinct points, tzl
(b) at 4 distinct points. tU

End of Paper I

CHU ST. THBRESA'S CONVENT

SECONDARY POUR EX?RESS/s NOBMAL (ACADEMIC)

2OI7 MID.YEAR EXAMINA1 
. .IPAPER 

I:l;l
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3

Answer ail the questions.

(a) Find the initial population of the fish in thc faroo. ttl

The population of tlre fish in the farm after 3 years is piredicted to be 2400.

(b) Pind thevalue of &. t2I

The fish farm o\flner has to replenish the supply of fish in the farm when the

population droRs below J000.

(c) Usiog the&talue obtaiuod in part (b), determine, with working, whether flre

fish farm ou,ner needs to repleaish the fish supply after 5 years. l2l

2 Given that f(x)= 3xo +x3' mx' - nx+36,

, (a) fin4-the values of m andn when (rt -g) i. afactor of f(x), t4l

.-.:,: (b) hencs solve the equation., ,= 0. t3l
'l..;,1 :l:r:i' 

., :: 1.,,,

3 The quadratic equation Zxz +4x-7 =0 hasroots cand B.

(a) State the values of (a + p) *A 
"P. 

t2l

(b) Find the value of e2 + 82. t2l

(c) Hence,fonnaquadraticcquationwhoseroosare,fr nd 
b. t3I

4 (a) Solve the eguation log z(x-3) -6log-, (2) = t.

I A particular species of fish living in a fish farm is being studied. After t years, its

population P is given by P = 300(Z + Su-*') where,t is a constant.

(b) Given that w = log j 4, find, in terms of w,

_$(i) Iog s- )
a

(i0 (loe 5 o)I

(iiil logs l25az

il
:l
il
il

Ct{I' ST. THERESA'S CONVET{T

SECoNDARY FOUR EXPRESS/s NORMAL (ACADEMTC)

2OI7 h'1ID,YEAR EXAMINATION ADDITIONAL MAT}IEMATICS PAPE.R 2

tsl

tll

tll

t21
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4

s (a) (i) Provethat lffi=cot'f, t3l

CD Hence prove that cotz 15' = 7 + 4Ji. t3l

(b) Sotve the equation , 1* f*= -1 for 0 ( x 3 360', giving youranEwers
l+seo'r

coffcct to 2 decirnal places. i5]

6 The area of a triangte is (f + .E) .-'. (I
(r) In the case whefehi?Fd#ngle is arightangls triangle with height

(.6- JI) "t, fiad, without using a calcutator, the lemgth of the base

"f 
thlt trl*sl" inthe form (r.6+all)"r. l4t

(b) [n the oase whereby the triaogle is an gsuilateral trianEle with lhE lesgtlL

. . 
'r-ff1;fj*m' 

rind the valueof @ 
giving vour in t,e fo'n 

v) 
,;':'.;',. "'i::l'i 

,1i',. .

Eesin OucsHon 7 on a fresh sheet of Answer Paper-

7 A cuwe has the equatftrn y = *(: - *)' . Points A and B are ths-buo.stationary points orr

the curve.

(r) Find the coordinates of psinb A and B, l4l

(b) Detenrine the natute of these 2 stationary points on the curve, t4]

(c) O Fiud thevalues of.xforryhich.gilirsanasing. tll

(ii) Find the vatues of xfor whichy is decreasing. tt]

CHU ST. THERESA r uLlYvtrtr.
sEcoNDARy FouR EXPRESS/S NoRMAL (ACADEMIC)

2AI? MID.VEAR EXAMINATTON ADDITIONAL MATHEMATICS PAPER 2

I

I

,i;l
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5

Answer the wholeof thh questisn on thegraph paper provided.

The table below shows the experimeatal vaiues of x andy which are related by the

equatioa I= b'-'. One value ofy bas been recorded wrongly.

,L
.21

I
2

(a)

(b)

(c)

Plot ley again$t x and draw a straight line graph.

USe yorr gr-aph to estimate tlre values of a and b.

t4I

t4l

I

Determine which value ofy is incorrest and estimate the correct value

of.y. 121

The diagranr below shows the graph of / - "$'-*). 
Poins Q and .R lie on the x-a:ds

such tlrat their coordinates are ({, 0) and (4, 0) respeotively. P is a point on the curve

such that PO is par:allel to they-axis.

(a) Express the coordinates of P in tems o t q-

CHIJ ST. THERESA'S CONVENT
SECONDARY FOUR EXPRESS/5 NORMAL (ACADEMIC)

showthatthe T-,of trianste pg& A=[r- 
*)brr-r').

tu

t2I(b)

(c) Ifj.it docreasing d. a rale o{}rnits per second, nna. E rate at which tt u t1l
of-trianele PQRis shansinglt tUe instant when GZI

7fi|.7 MID-YEAR EXAMTHATION ADD tTl ONAL MATHEMATICS.PASER 2

t4I
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tr0

.&{ A .0 _.

I

N.

6m

Inthediagram above,At=6m"BC=DE=4 mand CD=3m, ZCDE =90'
ZEDF = 9 , AE and BC are both perpendicular to the line fuIN , MN is:parallel to FH.

,-,:iiii;r,"' 121

(b) Expressl4jntbeto* gEg=g) where R> 0 and 0 < c <90'. t3I

(e) Pind the raaximum perimete4!,of the figure and the conesponding

value of 0.

4rn

t4l

11 Thefuuctionf isdoEned,for rlQbY

(a) Sttetheperiod of (x).

Given thatthe maximum and minirnu

find

(b) the amplitude of f, tll

(c) the values of p *d q, t2l

(d) Using the values ofp and g found in part (iii), sketch tlre graph of f(r/ for

0( x33tr. t3l
;l
'l:l

CHII ST, TIIERESAIS CONVENT
SECoNDARY foUR EXPRESS/5 NoRIL{AL (ACADEMIC)

zot? MID.YEAS EXAMINATION ADDTTIONAL MAfiEMATICS PAPER 2

I

I

I
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7

tr, sstutions to this question by aceurate drawing rv*r not he aceepted.

^, End ofPaper 2 -

I

I

I

CHU ST. THERESA'S CONVENT

(ACADEIy?IC)

NAL MATHEMATICS PAPER 2

c( 6, 3)

A(2, t)
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Paper 1 Answer

Q1

sp I ti)

t(ii) \,t"^ %..e r

Jrq; i.,f"i"p*-.fl*

lrct+6f l*r =e tgf l
5o [t* :f.t) =$

5i^r d+o , :- l*Ifux'O
I*'*=+
:'1="j

6r,*,(+)rft^+,,J 
'IT 4

1L"( ,!^X I B r1 ]

# 3rsffi+,,ftr)tffi)

= ?.zqq Jj9 ryrrL terl

Datu"r* [<^a-t

totl fs rgl"e t-

ffi;Hf* frmJ

:- {h {*.1: * is e 4q"i*^a p.do _
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Q2

B:ds

[q rJ
tE- kor L0

[-t ]*,- v t 
f+ t]tf) { G [**, r]

[t ,-r+ il: *q[ 4 o

ttf * utry *[t] o

[t* hg ai.[t}'o

Lqtt) [q-z] >D

[*u1

F*+\(++ft)=* fsrl
U.= f +-i

!f '=' tr
{e!rc- Ja

ult^c >- t-rh"]- ^ Ptrr) (E ) [ar1

Scanned by GarnScanner

Ur--tec ro

l*st i*dt *5lc

ffi
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Q3

[, t q 
=, +=- ,*-..v up_4

6JE'-fl q L

t= # -,-a 
[nnr1

,.qI ,".ff",_ft _- __o, .

t: +* e-Y &, [nr3

\-- *gX + L

t^/a X--s, \ s!, @hrq,

5 3 --Str) {c

{.= z3 . [mt]

.t* -4.'H 23

:. q, = -Lg {. Dnll

-+;n

-,

c.
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4

[" -iFL)(tt '+!q] ao LnilI
_i [ tsrJ

? ;tf!'+ E {r} --rT

t {S*} = [t3"], *5r1

tf {fT + 5T =o
U =6 r,t, Ut={

-DFd ""# cot-"e

nl*t Jx* C

LstJ

Lr

3*= L B1= q

+tb) I ro{5;'

LnrJ

+ [Ho=

i ttl ,

DnnrJ
t '- a EE , rliltfrEl -,ts.rJ. .- | a r -s

8*^4Ed- JrJ ""q

 

 | Page 91

Sm
ile

Tut
or

.sg

Need a home tutor? Visit smiletutor.sg



8Pt2017t9,,

Qs

.$-6') fi) I+t fl* fo'fJ 
-/* + r*fl * [* 0'

-f{t} 0i}

-'. OgSgfl &. tBtl

l,'t'"f(#) =o I

.'.6osg : -h
t*r" * a;. t
'. p; 1l-+

='+q ts5

s(E ti) 6s ft = ? t zio. q{ ( 3(o. .

{a,*A= =+ Lgrl

{q ?i: *}.*,ff..,-
l-t,,qfi

=:IH . I
I

-,^t;(.+)=
=T

: crrt?S 2, -J 
'

+ Cflrl

rnlfd= l-Bslr'B
(lse=- [- 2s+rl I
r +frf*-* = t- 6stt

sco(if).

osb rq

Inr1

[ts]?t g+d",-6 diJ

s.trft -- +
-{'"" f,'= *+

t **..crrrr;t Eift--i-.---
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Q7

5x+ty n-o 
- [6r-*]* tv5t#= 2* *,-,@tttl 

= 
8-3r 

-€ 

\E

sjL*' Q ut''$, ((x-:o;*+ ($.lr*rf= ?6D D*r{{J

ts6 * *?,to *t kao t t-gx *'tl)o* iEo

3ef- 4or,ttoo * trc'*b|>tf ltt-?'trQ eo

ttsyf --3o 6.*- *TLI= o

. .', {, = ,E*qi]

4e.

,= .f'rQnao*) or ['Eoar' trs{) tdl]
'rai') 

i :;;':t IH":nl *" 
r t" -ate*tt'r$ 

"r.3,,
Sfit-q"* *rtuc + t-3:t-"i1*'*'t;o

lgt -zs+at ftt o r tn' +[i,'*t!{l - ?ffi =s
ttstr - llf t-t t tt{ eo tgll

"' tt-Yfrc = C*nDa tt(t5) t .H)

-. -s6lt.5 o. [Ft]

$rru b*=,(ac <O 9 "o 
rc^L 

'o*s ? ra" al'lt

7tm) 9rre. 4, nb-1r t

$*'uf + (hsrtef= ?'ilQ

,',nor 
tr^ {b 

"tU
* ttlil:

x. eg-tl '
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Q8

.i* Id:st'11*,1,-t[,, ? zx - 3
Ico *-L- 6 )Lr'- C.'L

ffi-=#h =,ft'*{q, tBlJ

-Lzt*z( -' A Ct+D tg(x-s)

hdio *= -2, -z[-L) * zf = g g-z-s)

-sB i ?o

$ , -L tBrJ

!iI*,:[. 13 , *Ltr) t >6 = 6 Cr tz)

FB*Xj
ft * 

'Y 
EBrg
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Qe

0e 't to)

t^[* ?L: 3. 
k 3 hor tff )r [si*.(+,)rl-t i

? :-r tt*)
z S [gt]

-,. G*I + rcr*o,[ = -* . Ltst]

td".r" :t = E, t: su t(S)-3 as 2{H)

= 4_B(E)
- J5-I,g- 

=. -JI LBIJ

-'" I
.a=fl,

*,f ,&

l^Ic.

=-*x+c -JF = -#'t-t-

U= -;r ,, e= f" -rf3 LerJ

,*,,-t il S = $x + 
Hi"trS rr-' BtJ

g"9a*
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Ql0

&2 ro G) ( I- 3r)1( l-trx1s

= [t-6r *1*1 t 
Bsrl

=) z$rl +ttnt{ *tfi Lpr3

zf lcr + t(tg - lo8 -* o

f P'+ lth. -zl + o

(rte. -l):Cr+3)=o D?Ul

"' 
[=*o* h=*,r uBrl

tsrl

tscb) Tr+r = "*c" (*)'-*(-{)" 
lmrl

2 "k" Ft)' x**+r"6!r

s *.c" 
f +) d***

a'tr-r,t jo Ear]
Qy^=,tly

r,^:6. [gr1
-'- T, r r*[, Fb, *lo-.ilr

Iult fi,. LBTJ
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Ql1

ri rui)

t. \ r.l "J = L 
rig -r rl.,- r

t4l^0" 
B tl =,o

t, -t
* z-T LE$}

tA.l." x--1, t= (t-*
Sr*e -tte,

{t" g.f I s t-t, -Y) *.
t{ (ii) 'trf,+^ 

5-=.o, [+ s:f.-ys-

(ttt):*: Y

t+l t?'u *?''

?t
e_ 2. t gt _s

b

5.? **-- qLq.

rt
\"rI

(-'ziY)

F-]t ff, Dsfl'

_r!

J

?,r

-8,

a

t
L

,
-r3,

l-
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Q1

Jkeq-&lrsl^€--

{t) f = wb+Sdo)
C4) t&n t=0. | = 

3oo[:#J"2ioo [ot1

( b, zrtoo - 3e#r5i'o)
il€+: )*Sr-'F

*?* sddtr

b+ tCt t{0
€rF=Z

--3k= ht+) '

S,: --o-o6d8 inr: 
'

G) p"3oofe* s."*)

Lr[qd;f, ; p=3*h t 
od'6' 

)6o1 0
.l6J+.14> (or,

bo*o* ao nra&+, ,4jaitrfi . [PlJ

I

I
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Q2

l(6) lte,ia -{ir) 
= 3t't+ x'-3ti(" - q{ r 36

{'-t
-(3xs - z1r.)

xt- txllr .

--(K? -tr)
-\r"+36-*

*(- t(L+3 6 )
o

Itatr (X'-n)(:rif*.r) =o [t 0

g11eo 6 3[z+/^k:o

(ral [fr*rtilf-- [)'eo

[At] ,'.:(=-* or xrl t*t]rfetl

-?) dtp =.-*=,) 0R "{p ='\Grl
tb) AF'r A,.p): WI*rJ

: t-+ z$8]:{f ? slt hll

er
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-'L-

Q4

,

2(= +

/-3= 2s

{rFtg'l os

h+tJ: ar

u esrf

[itf(qro)*= t]* [rrl

f .2N lnt'J.

*L= / {01, (F'ts) - 6lffi*,J 
= t @r] (rr,r"y + r,{.)

trt {zbt/r.r) : 'x- * =l tf4rl .

x
>o

Cl( -3lrt t )t o

X=3 d
(+fil,s
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Qs

: )e"s'{ ' Tstf '

i;;;r*: r't$g,t*Hi}.

Cti) l+t {-J -. l*cos3o"

EsrJ. l- ? crt{rs)

ItErof lf,'. , '

tr.-

r S+)-Sl&-T

---*-#[ro,J
a H.UIB s ftthli.F*J,

I

tD tga{' -t,,ftnx
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[a)Cr ) *Ltlffi-s:)' (1t61 rerr^

b:#.W:arJ,
: (6trffiXJRJr)

5-!
, q{:E.,6qr${E 

rco,l

= lf5ts$I+ffitJE
: Sff t gS, + sJf t 3I3

i 65"$i [et)

Gi) *.tttnso)-: lrJE Err.
jt,'[E)= ]rJB

.,,ft*)= 6'trIF

r^r'= (6rilF){#)

sEF€C*)'

L@

--: 
Itglt$G)tr.,r.

E ltlit il,ST
; r{tf+ 6). g*,f.

 

 | Page 103

Sm
ile

Tut
or

.sg

Need a home tutor? Visit smiletutor.sg



BPt2017 11 05

Q7

ft] ti} 9. #:n,)'

#=ft )F(:-tl?'[ + {l-,'}= fs,J .

ffi Htt. prfi? F*:tr-]\ f:* []=:o

f:+t'f,-lr"t}-t'J 3o 
[rt,f .

[,l-xl ,o or -tf,t3 to

-'. X=3 o(

{roaq

x 3- .7 gt

*l^'nt o r$,t

\
a-D \

C-t) dt\ .&q {ffit 0a,t*frtut.@t,

[r)

'$,il'ts q,rtfinqre"Bfl

Gi+{e) Fr 3 k qsrtl, ((++5 fsrJ'

{T 3 &"ro6$t , {?a.?5. Ft}-

"* +f}-s]* * r {t'-'tr}f== r }

tu *4il #=tf rre+*+#+

f=+, # :b {.,-** *i}.

;- #,.) tE q ft-+ ffim4
fD,4{ 

[nu,

tgtf- .

i, q, 
. d pft{ fFrJ.
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Q8
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Qe

lti t

tri )

Lrq)

fu\l,r E 3r.
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Ql0

totil fcor-t ?rm'fb" Y: tb"-*

PF: 4-a* Ei" Dl^t= 31.(to'-&)
ffirl : 3.$h Y Grl ,

**- 
&B= ,'t4r$st i;,{F

tb) ft= J:tt-:? t J-=tor*6?=36-7'
[Bl .r \ cBr]

** AB .5 tas {y*-ggrl'.1. 
ffirl_

t\,kr AC ?s. d-q CoS (g-,gt?)=f Crt)

J - tfir. peiM&,r: 6t+ + 3+ t t 5

=7I*.@r) D

tJ[t^ 0r(O -lhfi')=[

$- sbfl*d, 
16o Cr,l

;.0 r 35. 1u r 3t6-10

e[r]- ci/ft)'-
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Ql1

{tr} = pps #}- L

cil Pert# =#=Gfr FtJ.{4-
;+

[ft') Aoyhtu$+ : 9- Cel J '

(ii() p=3 r 2:)r pi iPr)

r,o {&}=3arrtfi-).
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-3 
= pL&tlr
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(p-=V - j)=o &rl
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#,a,f fsfi

-'-- |r +{+C
q+ (+,L) ) (: /+ z,n GD

, : l+.zCA)
;(o 

)

(r5 j*O
tJtrrn t\_ {e -} f a.l

h-,rlc /= r,fl*"&il.
Irrr) tr(ur 4 Ac= ($si, 

ry), (h+)k* 0 rrq< q orq*d tr. !.
ry,* e.J 

ry= L6.tD
=+{==*qLt

E *t*.}r ts:4s*
Ert'

BP/2017t1
 

 | Page 110

Sm
ile

Tut
or

.sg

Need a home tutor? Visit smiletutor.sg



BPt2017 tl12
 

 | Page 111

Sm
ile

Tut
or

.sg

Need a home tutor? Visit smiletutor.sg



BP12A17 11 1 3

CONVENT OF THE HOLY INFANT JESUS SECONDARY

Semestral Assessment 2 in preparation for
the General Certificate of Education Ordinary Levet 20'1 7

ADDITIONAL MATH EMATICS

Paper 1

Additional Materials: Answer Paper
Graph Paper (1 sheet)

4047/01

23 Au g 2017

2 hours

READ THESE INSTRUCTIONS FIRST

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

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

You may use a soft pencil for any diagrams or graphs.

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

Answer all questions.

Write your answers on the separate Answer Paper provided.

Give non-exact numerical answers correct to 3 significant figures, or 1 decimal place in the

case of angles in degrees, unless a different level of accuracy is specified in the question.

The use of an approved scientific calculator is expected, where appropriate.

.;,,::: ...' .': .;...

At the end of the dkirnination, fasten a ur work securely tOgether.

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

The total number of marks for this paper is 80.

I

I

[Turn over
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Binomial expansion

(a+ b)'=".[;) o'u.(;)on-262. *.[l a*'b' + ... + bn,

where n is a positive integer and 
fu\ nl 

- 
n(n-l) "' (n -r + 1)

[rJ= r.(r-ry=

Quadralic Equation

For the equalion

Identilies

Formulae for L ABC

2

Mothentilical Formulae

1. ALGBBRA

ax?+bx+c-0,

2a

2. TRIGONOMETRY

sinz A+cos'A=!

secz'A=l+tan2r{

cosec.,?.il:=I+cot'A ,''"i, ;.

sin(/ t B)= sin,{cos B t cos lsin B

cos (,1 tB)= cos I cos B + sin I sin .B

tan(,1 t B) = -tan '4 
t tan B

' lTtan AtanB

sin 2l- 2sin Acos A

cos 2A= cos' A*sin? l=2cos' A-l = I -Zsinz A

tanzA=#h

abc

-=-=#

sin I sin B sin C

a' = 
g' + c' -Zbccos.,{

I

A - -!- absin C
a,
L

CH l, I Se eD-{tl7-JOl e-uplP relim 1 AnaT lP1

;l:l
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(i)

3

Write down and simplify the fourth terrn in the binomial expansion of

n>0.

, where

(ii) Given that the fourth term is equal to I 60, find the value of rt.

(iii) With this value of n found in part (ii), calculate the value ofp.

t2l

l2l

l2l

(i) Express - I in partial fractions.-'-r 3xz - 4x + l
t3l

t4l

t3I

tl l

(ii) Find the second derivative 

" p!-.., with respect to x and express your answer in the

a b . t, .

torm 

-
(g, -T 

. 
FL)t ' 

where a and b are integers'

(a) Find, correct to 2 decimal places, the value of x which satisfies the equation 3ar - 73r-r

(b) Without using^ calculator, express logrrh that h' -

t3l

L4)

It is given that f (r) =

(i) Find the range

', -; i;

Q -l p)*' * (q - p), * 2, where p

of values ofp for which f(r) - 0

(ii)

(i)

(ii)

By considering the result of part (i), explain whether the coefficient of x2 is positivq or

negative.

x.l
The equation of a curve is y = 7-,a, where 'x > - '

e2

Using the Quotient RuIe, find the gradient of the curve where x:2 . t4]

Given that x is increasing at a rate of e3 units per second, find the rate of decrease ofy
when x=2. 121

CH I J Se cl2o17 lOLevelP reli m1 AA47 n1
il
:l:

I

I
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Diagram is not drarvn to scale

The diagram shows a regular l2-sided polygon with centre O. AB is one side of the polygon,

the midpoint of AB and OB: l cm.

(i) , ,,,.: Show that AB = Zlin t 5o .'- ,ir,iri:, ,-'.'

":;'l'.'j"'. 
'j

(ii1 Express cos 30" in terms of sin I 5" and show that

(i)

(ii)

sin l5o = 1
2

Provethattan x+cotx - ]' .

sin 2x

Find all the angles between 0 and 4 which satisff the equation

tan-r+cotx I

It is given that y - ," (Asin 3.r + Bcos 3r), where A and B areconstant.

dy

dr'
Obtain in expression for

(ii) Find the constants A and B such

(iii) Hence fir

that
2x'^

stn Jx .

t3l

t4I

(i) l2l

t4l

l2l

dY- 

=r 3e
dx

C H J S e cJZo17lolevelPreli m 1 14047 lO1
I
I
I

i

I

I
I

I

t

I
I
I

I
I

t
I

I

I

I
I

I

r
I

{
.r

1
rl,
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In the diagram, the point A is (- 2,4), the point.B is (4, S) and the point C is

lies on the perpendicular bisector oflC. Find

(i) the equation of the perpendicular bisector of AC,

(ii) the value of fr.

(s, - t). rne point B

(iii) Find the coordinates of D.

In an experiment, the mass,.r grams, of a substance is measured at various tim9s, I seconds. The

two variables, r and f are related by a law of the form 2x-10=a6k-sl, where a and D are

constants. The table below shows some measured values of x and t and it is believed that one

value of x does not conform to this law.

/ (seconds) 7 l1 l5 I9

x (grams) 7.4 8.s 10.2 l s.0

t3l

trl

10

(i)

(ii)

(iii)

. qt .w.t
On gralih paper, plot lg(2x -'10)"against (r -l) ina draw a straight line graph.

cmto0. l.

values to predict the mass when

t21

t3l

have a scale of 2

trl

Cl-ll J Sec/201 7/Olevel Prelim''l t 4017 101
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A snow globe is being designed to include a right circular cone inside a hollow sphere of fixed

radius.R cm and centre O, as shown in the diagram above. The vertical angle of the cone is d.

(i) Given that the volume of the cone is V cm3 , show that

,:;i*ii .,1 v=*n(r*coso)dinzo.3\
(ii) Given rhat 0 can vary, show that Vhas astationary value when d = cos-tl

3

t2 (a)

The d nd the of B.

t2l

(b) (i) 4, ind the

where

[4]

(ii) , givin

Zde l4l

-- En I ---

CHlJSec/201 m1l4o47,lO1

I

I

I

11

't.-= :-:-:- - :- - E - - : - - -:-::-\\

rlr
,r/- t \r,^

,-l\,-1\
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CONVENT OF THE HOLY INFANT JESUS SECONDARY
Semestral Assessment 2 in preparation for
the General Certificate of Education Crdinary Level \Afi

A D DITi ON AL IUIATH E IUIATI CS

Paper 2

Additional Materials: Answer Paper
Graph Paper (1 sheet)

4447t02

12 September 2017

2 hours and 30 minutes

READ THESE INSTRUCTIONS FIRST

Write your name, register number and class on all lhe work you hand in.
Write in dark blue or black pen on both sides of the paper.

You may use a soft pencilfor any diagrams or graphs.
Do not use staples, paper clips, highlighters, glue or correction fluid.

Answer all questions.
Write your answers on the separate Answer Paper provided.
Give non-exact numerical answers correct to 3 significant figures, or 1 decimal place in the
case of angles in degrees. unless a different level of accuracy is.specified in the question.
The use of an scientific calcu s expected, where appropriate.

'You are remin need for clear' ntation in your aniwiis. 
'

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 pail question.
The total number of marks for this paper is 100.

I

I

I

I

This document consists of 6 printed pages.

[Turn over
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,,
tb

Mathemotical Formuloe

I. ALGEBRA

Binomial expansion

(a+b)'="'.(T)" ^t.(;)on-262. .(l an-tb'r + ...+b' ,

where n is a positive integer-, (l)= #=@*=il

Quadratic Equation

For the equation ax2 + bx * c = 0,

Formulae for L ABC

*b+

2. TRIGONOMETRY

sin(; + B) = sin Acos B + cos ,{sin B

cos (,q t B) = cos I cos .B T sin Asin B

tan( ArB) = -tanl 
t tanB

' lT tanAtanB

sin2l=2sin AcosA

cos 2A=cos' A-sin2 A- 2cos' A- I = I - 2sin2 A

tan zA= 2ta4-
l-tanz A

sin I sin B sin C

o'=b2 +c'-Zbccosl

A, = 
i"nsin 

C

I

C H I J Sec/20L7 I Oleuel S A?l 4447 I 0?

I

I:l
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3

Peter estimates that his score s marks in a class test is given by the formula

.s - 95 - 5g(1 .g)-o 
u' 

,

where r is the number of hours used to prepare for the test.

(i) How many marks can Peter expect to score if he did not prepare for the test? t I ]
ii, r,.

(ii) If Peter spends 2 hours 30 minutes to prepare for the test, what will his expected marks be?

Give your answer correct to the nearest whole nurnber.

(iii) Peter's mother expects him to score at least 78 marks, how many hours must he put in in

order not to disappoint his mother? Give your answer correct to t}re nearest half an hour. t4]

tU

It is

(i)

(ii)

(iii)

given that 2logr(2x-3)+ logr(x +l) = 3.

Showthat 4x3 -Bxz -3x-l 16 =0.

Factorise 4x1 -Bx2 -3x-l l6 completely.

Hence, solve the equation 2logr(2x-3)+ logr(x+ l) = 3. Explain why

solution to the equation.

Given that a and P are the roots of the equation 3x2 - 5x + 4 - 0, find

(i) the numerical value of a3 + p' ,

t3l

t3l

there is only one real

12)

t4l

t3l

tsI

The area of MBC is I I + ?Ji m' - AC =5 + 3.,6cm and ZACB= l.udirn. Find the length of
3

BC inthe form o +bJi where a and b are rational numbers.

(ii) a quadratic equation whose roots are + and +f+2 d+2

Calculate the maximum vatue of 3uv? given that ar and v are two variables such that u +v = 15 . [5]

C H I J SecI2O 1 7 lOLevel SA2/4 A47 IAZ
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In the diagram, O is the centre of the circle. TAM is the tangent to the circle at A and XCY is the

tangent to the circle at'C. D and E are points on the chord AC where 8D is parallelto TAM and BE

is parallel to XCII. Prove ,
:l;1" .' ::-:r." ,

.'.':'::i, 
': 

. 
. .i;i ::

(i) MBD and LBCE similar,

(ii) LBDE is isosceles,

(iii) ADxCE = BEz .

BPt2017t122

l2l

t3I

t2)

t4l

t4l

t21

t2)

A particle moves in a straight line so that, at time t seconds after leaving a fixed point O, its

displacement, r m, is given by s = 8 - 8e-2' -lr . Calculate the
8

(i) initial velocity of the particle,

(ii) time r when the particle is instantaneously at rest,

(iii) acceleration of the particle at the time r = 2 seconds,

(iv) total distance travelled by the particle in the first 3 seconds.

I

CH lJSe cJzOlZOLeuelSA2/40 47 l0z
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(a)

(b)

(*)

12)

t4l

The shaded area bounded by the curve

x: k is 5 units, find the value of k.

5
y - 

;5ft,, 
thex-axis and the lines x - I and

for x 2 0 . The first three station ary points are

and of Tr, giving your answers correct to 3

t6l

- [r]
The diagram shows the graph of y:6e \'J sin3x

labelled T, Tz and Tr. Find the x-coordinate of f,

decimal places. t6l

C HIJSe eJzOlSlOLeuelSA2 AA47 n2
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BPt2A17 t124

l4l

The diagram shows part of the curve y = x'lnx which intersects the x-axis al Q and has a minimum

pointat P.

(i) Find the equation of the normal to the curve at p. t4l

(ii) Show that the x-coordinate of P i. *, where & is a constant and hence state the exact value
J*'

of k.

ll (i) Express 3cosx+4sin.r 
intheform.Rcos(x=d) 

where.Rispositiveand 0o<d<90".

(ii) State the minimum valueipf (3 cos x + 4 sin ,)' ,und the angles of r between 0o and 3 60o

which give the minimuih value.

(iii) Findthemaximumvalueof 3cosx+4sinx-2 andthevalueof xbetween 0o and 90"
which gives the maximum value.

(iv) Findthe principal valueof 6cosx+8sinx= 3 for 0o <x<360".

12 Acircle, C,,hasequation,' + y' -4x-21 =0.

(D Find the radius and the coordinates ofthe centre of C,.

(ii) Find the equation of the tangent to the circle C, at the point (- t,+) .

The equation of another circle C, is (.r + 5)' * (y - 2)' = 49 .

(iii) The tangent to the circte C, at the point (- 1,4) cuts the circle C2 at points P and Q.

Find the.r-coordinate of P and of Q, leaving your answers conect to 2 decimal places.

(iv) Determine whether the point (0,-+) is inside, outside or on the circle C2.

t3l

t3l

t3l

t3l

t4I

l2l

--- End of Paper 2 ---
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erica! solutions

t ii; ri? (ir) 7 t (iii) 3 5 hours or ih iii mrn

: (ii) i.4r,'n8x+29)i;-4)

tiii) x = 4.as 4x; +8x+29= 0hasnoreaisoiutions as 6I -4r'rr'< 0

3 -+.E*'3
3

J ii) -2: (iii *'-***+=0ur78xr-31;+12=027 ?8 13

. 5 ls00

6. (i) Ler TeB = 0 = .CCB ( I in alt.segmcnt )

Trtg=,qba=0 $l; z- TA.v lt BD)

ter XCB= a = BIC (lin alt.segmeni)

...\C8= s=CbE (air ;. r.C)'ll 8E j
Since tr+o angles of the lriangies are equal. 4lBD and 

^BCE 
are similar (AA similarity test) Al

(ii) From (i) BEC = ,+be= P
'.BbE=180"- F=lio
:.MDE is isosceles

AB 8D AD(iii) From (r) 
BC= CE= BE

.4D xCE = 8E v. 8D

.'. -4DrCE -- EE) {'.'BD=BE frorn iiii)

? (ri t5-i ms-, (ii) 2.4j s (iii) - 0.586 rns.: (iv) 7 66 m
8

I (a)3e'+c (b)25.5 19)&=3.?5

9 0.469 or 1.5 l6

I0 ( ii \.? = _i. + i iiii b_,:

l1 (r)jcos(.r-:-1.13"j (ii)"t x=143.1'*r 321.1" iiii;3,x--5i.i' {i\') P11r1:f .:'= i357'

12 (iir=5. (2,C) (ii) 4.i;=3x+!9 (iii) l.04or-10.08 (iv)outsicie

S,lJj.! Iir:g*'lgL IS3J s,p,UilgnS

I

i

I ,: i :.: [l =-(: itrll p=-l
I
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ia) r=i:'18=!35ito2,ip) (b)

4 (i)

s (')

=l(,< p<0 (ii) 'l-trecoefficientof x3 musthepursirive.because (Z-:p)>0 when -i6<p<0
1

.: ,.: or- 0.14936 = - 0. !49 (ii) y is decreasrng at a rate o[3 units per second
{

I5o= RC', AB=2xsinl5o (Shorvn)6 (i) zBoC=ry=l5o
21

. sin lROC = 9S - sin
I

,2sinliso=,-S
2

(iii cos309 = I -lsin 
2

(i) tan .r + cot x =

sc

I

. Siir l5o = : \i2 - Ji
(ar

,
!

T(tt) );=;
0

sinx cosx sinz.r+cosrx I z
J--= 

= =

cosx sinx sinxcosx I sin2x
; sin 2.i-
7

7r llr
'3'()

(i)

(ii)

b)- = 3 Ae" cos 3x - 3Be2' sin 3x + 2 r4er 
* 
sin 3 x + 2 Bei 

* 
cos 3-r

dx

A=2, B=-3 fiiiy J(e"sin3x!x=-l-."(2sin3x-3cos3r)*. .r=e,'(rtsin3r+ Bcos3:r)

10

73,(i) y=-;r-1or5y='7x-3 (ii1 tr=4 (iii)-55-

(ii) o- 3.2q (3 s0 fi= l.l0 (3 sf) (iii)

.,, D=(- t,-2)

From thc graph, the relatlonship betrvccn I

andxapplies for 7<l SI5: Itclearlydoes not apply to x=l9.so it isnotsensiblero userhe grapl:

to predict the mass u'hen I = 23 -

,r - 3.39 (2 dp1 or | = -tl.tt9 (2 dpl

t'
f
I

II
I//

'i!
\it\ 

,i
.;-i.

!.,

I

L.
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NCEO THESE NSTRUSfIONS FIRST

ass, index numbelaud natue on att the..Yyork you hand in. . ' ,

blue orblack psil oo both sides of &e paper.

You may usea soft.pencil for any diagramsor gaphs.
Do rpt use staples, paper clips, highlidlil€Ns, glue or correction fluid/tape.

Ansuer all tlre qrrestions.

seprate Ansrer Paper provided.

answemqorectto 3 signiticant figures, or I decimal place in rhe

case ofanglcs in dcgrees, ualess a diffetent hvet ofaccuracy is specified in the question-

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

You ae reminded of &e aeed hr clear presentation in your auswels,

Atthe end of &e exarnination, fasten all your wotksecurely together.
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The total of the ma*s forthis paper is 80.
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GAN ENGSENGSC}iOOL
PRELIM t 20t 7 S{EXP/S5NA Ar{l /OLF

Answerell questions.

I A hollow copper pipe widr an external radius, p= 
QJl *tJan has a thickness, T= ,/i cm-

The volume of copperneedd tro rnake the pipe t (SZf"6_tgglr crnr.

Find

(r) *he cross sectionar area of trre pipe, in tle rorm z.(a+ bJi),where a and b are
inegers-

(ii) tre tength of&epipein thefcrn (.+aJI), where c uddareintegers.

Given that j *'dx= g, whsre p isa ooosrant,
I

deteilnine the vatue ot'p and furd the value of t orr* ,
z

Find the range ofvalues of& for which the equation rr +6x+lt= 2lr*_9has
no real roots,

Ifence, deduce by giving a reason, whether the line y = lgr_g intersests the curre

y=(x+3f 
.

t2l

13l

(i)

(i!)

3 (i)

(ff)

13l

l2t

4 (a) solve each of the fouowing equations.

(D l o* = e,*nt '
(iD 

$u+{ -0.
(b) Express 2log3 tS-(togrSxlqg3a)where a> l, asasingleioganttrmro base 3.

Page 3

t2l

tal

13I
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6AN ENG SEN6I SCHOOL

PRELIM I ZOI? S{EX?'S5NA A}qI'OLP

5 The equation ofa curveisy = ?-5r +5x2 -3r' ard -r+y=& is atangent to lhe curve.

(i) Findthevalueof ft-

Gi) Show that y = ? - 5x + 6xz - 3.# d-ecreaseg as.z iucreaes,

(il Exgess 
#ffiinParial 

rractions'

(ii) Hencrfind fy'-tE:+5 ',1rliiiffid'

A piece of metal is heated b l00oc and allowd to cpol to rcom Emperatrrre- The

temperature of metal, O afuE it has been ooolcd for t minutes is given by the

equation9 = 26 s,74e4sn . Find

(D its temperaftre at ! = 3,

(iD tlrc time needed o the nearest minutc for the temperatre to drop to 50oC,

(ni0 therate atwhicl dis deqeasing,when l= 5,

(iv) the expested ro(trtr teupersture.

,,,:.i, ,, ,,

' :jl: '.' ,ii''rr:' ' :

ttre nunterofborus of oavrief,tina city is given byI(l) =-l.scos(f,r)+rz.zs, where,

is an integer ranging ftoro I b 12 inclusivg which rcprreseols the month of Janrmry o

December:

(D Find the orunber of hours ofdaylight in the month of September.

(ii) Fin.d,tbe month which has the higlresnrunber ofhoursof davliehr

Gil) Whcn should yolr p-lant iu a gardeu ifyou wa.nt to do it drxing the month where

thereare lI hours ofdaylieht?

Civen that sin(x+a) =' ftcos(x -d),show that tanx =ffi-
Hence solve, f,or 0 < x <2n , the equation

BPl2A17 1129

t4l

t2l

t5l

12t

IU

tzt

t2l

IlI

..-:'

Ilt
I-3I

tzl

[41

tsl

sin,(x . 
I):?&cos[x - i) .

I

f'e'+
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GAN ENG SENG SCHOOL

PRELTI,I I 2017 S4EXP/S5NA AtuIl/ot-P

10

L2 
Ir is giyen tlratthegraphof the firncton/(:r) =l -3sinrr between the interval

where n is a positive ioteger, iutersects the x axis at 2 points.

(i) Stah the value ofa.

(ii) Sketch ttre graph of /(r) = I - 3sin nx, given 0re value of r;in (i)

(iiO By skctching ar additional linear graph on the sane qxes, flnd the

solutioa that satisfi &e oquatiorr sinax-l =:r .
Ztt

In the figure above, ABCD is arectangle wi0r AB=xcmandBC=.ycm. lt fits inside a

semicircle of radius 10 cm and cente O.

(i) Expressy in lenru of x.

(ii) Show thatl ou2, the area ofthe rectangle, b given by A={.ffi,
2

(iii) Given thdx can vary, find the value ofr for which the areabf the roctngle is

stationary.

(iv) Explain why this vatue of rgives the rochrtgle ttre targestpossibte area.

tll
IU

t4l

11 I

I l,:;6r. equation ofa cui{f ;9 ! =3xz ln x. Ih'dl,gngeru to the cuwe ar !$point ,r = e}meets thfi.i

r-axis at I and they-axis a B.

(i) Showtharthecoordinatesoff arc (0,-9aa). tSl

(ii) Qalculate0teaeaofuiangle AOBintennsof e. l2l

0 sx< 
;,

number of

It t

12I

12l
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Afiswer ALL questions

1. (i) GiventtratQx+ I is afactoraftheotpe.ssion Zl +S* +h-6, solvethe

equation ti + Sl + kr-6 = O giving non-integer solutions in the fornr

axbJ-?.

(ir) Thetootsoftheequationf -6x+3=0a1e 2a+B and a+28

Find

(a) the value of a3 + Bl ,

(bD thequadratic equation whoseroots are 1* L.
pd

2. (t) Solve the equation

9'-5(3*t)+50=0 " t4

(ii) Solvethe simultaloous,equatibne

54r *gr' =2'+l

El$l:'+2?Yd =j-'":j - 129v tsl
i :' - :, .;ii,L, ,'-i ':t ,.i j..

'' " tl:-':.' 
't'. 

i-'

3. (D Thp exp-ansion of (l * ax* 6f)t in ascending pow€rs of xis given by

l-40:+?48xr+....
Find the value ofc and ofb. t41

(ii) Evaluate &e term independeott ofx ia the binomhl expansion of

(., -J*)'0. 
t2I

\- 
'*xG 

)

' ,* 
*J' , wherc /c b a positive comrnt trre(iii) In the binomial exnansion of 

[-r
coefffrcieat ofxas.rd J are equal.

(a) Find ttrc value of ft.

b) Ur" the value,of ft fourd in part (a) to find tlre coefficientof.f in ttre

expaosionof ( I - 3l) [**f'.\'-;) ' [4],

4. A curve is such thar *= 6x- 6 and the gradient of tlrc curve at (2, -40) is - 24.
dx' 

,ro r,r].of tt u curve zmr e. P]Findthecoordinatesofthestationalyponts'ofthecurveand detenqinetheirnatur

)

t6I

[2]

t5t
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5.

2017 Pdirn I 4Erp6N AI\, P2 LB

One night wben the street lighs 'rvert srvitchedon, Jovan was walking towards a

Ianrppostal 1.2 mls. fhe lighted tamp on the lamppostwas 5 m ahove the ground

and Jovan was 1,5 rn tall.

(i) Atwhat rate wrs the lengtlr of his shadow decreasing?

(ii) At what rate was tre dishnce ftom the end ofhis shadow to the lamppost

decreasing?

tt is given thatflx) is such that /t(x)=cos2x-sinx

Given *.r(;J = I, show that /'r (x) + 4 ! fx) = lqs r + 4 .

(i) Given &at,4 = oos-r p and I is acute, calculate in terms ofp'

(a) sia2A

O) cos4A

(c) sn4
2

t3l

6.

t3l

t4l

t21

l2l

lz}

t3l

7.

(ii)

8.

The diagtam shows an extended rnobile crane made up of a rnovable boom /8 anrl a

movable ifr BC. At a certain tirne, tlie crane is in a verticnl plaue. z{x is horizontal

and Ay is vertical. The boorn makes an angle of.8 with the venical and ttre jib

makes an angle of d witlr tbe horizonhl- The lengths of l8 and 8C are I 0 tn and

5 rn respectively. Given that C is } rn above lx,
(0 Find the values of the integos a and D forwhich h=acos0+Dsin6. l2l
Using Ere value ofa and ofb found in part (i),

(n) expr€ssIrintheform Rsin(d+a) whereS>0andf <q<90o. t3I

(iii) . Hence st'ate the maxirnum rrahre of i and find the oonesponding value of f. t2I

(iv) Find the values of 6 whcn i = 10.5 rn. l2l

ztll? Ptcliur l4Erp/SN AM P2 LB
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(i)9. strow rher !( - Z, -l = !.-2&tffi)- i@=f' [2]

t4I

t3I

fr?l

t4I

12)

(ii1

The diagnm shows the line * =ri,and part of rhe c,rve , = 
ffi 

. *.

curve intersecb tte x-a,tis at l, The line tftrouglr i{ with gradient I inte,lsecb

&e ctweagain at8. r

(a) Vedfythat&eJr-coordinateofab |. IsI4

tO The equation of a circle with cerrre I is *t + yt -24x-l6y +108 = 0-

(0 Find the cootdiaates ofl and the radius of0p cftcle.

(ir) $how that y = -2 is a ungent to the oircle.

A tangeqrt to the circle at I passes through the point 4-8, -2).

(iir) Find &e coordinates of 8.

(iv) Find fte equation of tbe tangent PB.

I

I
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1017 Prdim I 4FidJI'[AM?? LB

I l. The variables x andy are related by the equation y = e-ab', where I and b are

constatre. The able below shows values of r and curresponding values ofy-

(r) By drawing a staight line gl?ph of In y against rr, estirnate the value of A and,

ofh t6l
(ii1 Useyour gmph to estimdh the talue of.r wheny: 15. t2I
(iiD orr the same diagram, dlaw the line representing ,3 = e-' and hence flnd the

value of* for which
.r:t=

e I =br.

END Of PAPER

t3l
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6AN E'NG SENG SCHOOL

FRELIM I2:TI? S4EXPiSJNA A'dI,|OLP

Answens
jfi'17 See 4 ExrrreSs 5 Noranzl {Ai Aivi Paper I

I (i) Cross-sectional area = Vr-?$h y*'
(ii) 25"11 +2 crn

i2 (i)

(ii) 48

3 (i) 0< k<7
(ii) The line y t l8x-9UiU in[ersest the curve.

4 (aXi) -1.43
(ii) .r=-1or x=-Z
o) logr 45

5 (D
ft =6;

6 (i) 3xr - 6r +2 I I 2

(.x - I)'(, -2)
(ii) 9tz -l8x+6

= !h(r- 1)'- 
# 

+6ln(x -2)+c. where c is a constant

7 (i) w:fc
(ii)
(ii0 is decreasirg = 3,041e./min

(iv) ffi-onr tempemture is 26 "C

I (i) 12.75 horrrs

(ii) J,res ttas thc ldsqs! @o!rys-gf d4$i8Ft.

qiii) You shouldplant in Fehualy-.or Q,ctgbg.

I (ii) tr 7rr
/, = 

-- 

lqts>

6'6

10 (i)

(iii)

rage I
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GAN EI.TG SENG SCHOOL

PRETIM I 2OI? S4EXPiS'NA AM I /()TI

I
Wor!4 Icrn

L#
t

t

II (ii)
Area of triangle Triangle ASB - Yed Mits2

t0

ta (i) #-2

I

(ir) 4

3

2

I

-T:

-l

*2

E-----

!
,
:
:

\i
\i

I
I
t

*

i
!i
!l
:l
lr

r-.-!i,.F-t--J. .-l
at

rata- . 
- aa-

(iii) No of solutioas -)

13 (i) 0=2
P=4

(ii;114 c*9
(b) 13

22
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GAN ENG SE,NG SCHOOL

PRELTM I ZOT? S4EXP65NA AMI/OLP

i i sec t+ frv-u.rEss 5 I{t r-.iai tdi Parer i
t (D ffiuiu.= "W-rI -,bJl-rl

= {'Y;11;i)- 
"(s*1 

ar *r)

(ii)

441-tZ

tstzsJt +858

429

= xJi+Z cm

2l+ zJj

2 (i)

= ,*?!
I

I

I

1

(ii)

d

Given 
I r*'a*- (
I

6

pG

6

P

Page 9
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GAN ENGSENGSCHOOL
PREIJMIEOI?SOEXP Alut

(ii)

6+ 
e!,

?-

3 (r) ;t+ 6x*k=?h-9
X, +6f + k -Zlig.+9 = 0 _-G_.--.-!ni----_ ( l )
e =lrb= S- 2*rC = k+9
Since equztim has no real roots,

D<0
(6-- zk)'-4(lX k+9) < o

36-?Ak+4kz -4k-36< 0

4kz -agk< 0
4k(k-7)<o
0< k<7

(it) [Bx -g= (r+ s[
l8x.--9 =x2 +6x+9
X' -l2X+18 =0 -.-b-----Er.r,E,-.r. --- (Z)

Cornpare (l) and (20

k=9
ThE line )) :lEr - 9..Erlll-intersect 0re cutr€;

4 (aXt) 10' = g9*+t

Take lrr on boft sides,

rln IO= 3x+l
x(lu l0-3) = t

I
t:

tn I0- 3

- -lA3

(ii) tslzx*{ =Q

lz*+ 3[ = 1

2x+3 =I w 2x+3=-[
f,=-lor x=-2

(b)

l0
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GAN Et\$G SENG SCH@L
_ PRELM T 2OI? 54 I,OLP

- log, 5

y =J;5x+ 6xz -3x3

fr-,--S +LZx-9xZ
tig
y+x=,t
y,r;,*X+k

Crtadimt oftangent= -l
-..5 +lZx-gxz --l
9xz -l2x+4.r 0

(s, -zy -- o
1
L

.f=-
lt

a,

il-=-5+ l2x-9Jrl*
Ify is a decreasing firnction,

*-<o
dx

- 5 +l2x-9x?

= -g( )tz -]3r)- s-L* i^) r

={*-;)'.'f 5
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6AN F.}OG SENG SCHOOL

-t-;)'<0
( z\2

-eF-;) -r<0

Sinqe *^ . O, ydecreases as x inseases for all real values of x
dx.

6 (r) 3x2 - 6r +2
(+-l)'[*-2)

ABC
E-l--'5:

.r-l' (r-l)t fi*2

- 
a(x: rXt- eb.4x*2)+ C(x-tI

(x - t)'(t -?,\
3x2 - 6r *2= ,{(x- lx.r-- )+ B(*- ?)+ C(x- I)'

Subtr= l,
-B=J-6+2
B=l

Sub fr=Z,

e=3(zY -6(2)+2
C=2

Courp?re ooefficient of rr
A+C:3
A+2=3
A=l

3x1 -6r+2 1 1 7re-;*Gry*;
(ii) 19r:-18*+6 , -r 3.rz -6x+2 .lG:r,ffic-ror

= ltn(i-l)-fr*u'n('r-2)+c, where c is aconstant

(i) Atr=3,

-. {/.Joc
(ii) 26+7kus(') = S0

,4€.o.i(rl =24

e.a.ittl *H
74
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ELh, I 2017 ssD(P/$NA AtrillJOLP

-E

20

-0.5r=ln A
I =2.2520

= J rninutes fnearest {Lin)

I

( iii) 8 =ii*lleaibt

#=74(-0.5)r-''o
At f :5,

# =74(-0.5)"-os(s)

= "..3-0371
E -3.MoC/nrin

The rate at which 0 is decreasing: J.0439/grjCI

(iv) As t becomes larger,

,'ltst approachea 0

74e4t'approaches 0

The rDOm temperafirg i8 26"C

8 (i)

(ii) For greahst value of L(t),

*'(;') =-,

!-t = r-3t5-
t=6

June has the hiehest number ot'hous of dnylipht.

(iii)
-3sr.r[f r)* tz.?s= I I

-.3.Scor(f,) = I I - t2.7s

-*G')=;

o 
r=11 ^b-L6 3' 3

t =2110

You should nlan

Page 13
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PREIIM l2ol? SsEXP/sst{A Andl/OLg

BPt2017 1145

9 ( i) tin(rt+s) = X"ot(r-a)
siu xcos a +cesxsin s, =et*- #oos a +sinxsina]

sinxcos &-fuin xsin e,=i.cosxcos G-cssxsin s
+oosx throu,ghout

t&i.xcos a; Atanxsia fi=zl,cos a-sina
tanrfcosd -rtsin ol=,Zmsa -sin a

._ - _ (,tcos a-sina) +cosc
Iallx = .' -

(cos &-i,sin a)+cosa

: "?-:r"- (shown)
|-.ttana !

(i i)
Sub 1,-L211ra /=#-

33
zJl 

-twr!-tanr=#
F?.'q tanl33

*--Ji
3

-+

,-(*Jr;it't3 
)'t

, -J3
a
J-T

JlIz- Gi--3Js
tt 7t

:.-: ---6'6

l0 (I)

(ii)

(iii) drq x d r:-<aaE=-x J+oo -)c7*Jm *9ifl)
tu Z *. dt\z)

= ;. i (a,oo - "'F F z*). :;;;6*7
l4
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GAI\T EhIC SENG SCITOOL

PRELIM I 7 S4E(P'S5NA

400 - x!
-x'

400 - x2

(ir)
x t4 toJl 14.2

dA

,t-

0.290 0 -0. 115

Sketch of
eradlert

-

\

Usingfdefi:raliys-tesL there is a change ofsiga ,f 
fffronr 

positive to negptive

as x increases thrOugfu x= 1018, thrt at x = l0Jf , the area of the rtctangle, 7{ is

the,larsest possiblq

(0ll

At.r=sz
o - 3e1 +6ez lne*
&

:3ez +l2el

= liel
At r =ez

)t=3!rf nr,
Y-6e4

Intersection with ;l-ar(is' let r = 0,

y =15e2(o)- gea

y = 
,-gen

B (0, -9e!',
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GAN ** SENG SCETOOL

PKELIM I lSI ? S4 EXPISSNA .A[I IIOLP

(i') Intersection wfth,x-axis, lety = '0,

lSetx-}et = o

l5e2r=9e4
I,

f = ge-

B( |"',0)
Area of tiangle Triangle AOB = l* 1r' xgeo

25
= !-"6 units2

lo

l2 (i)
(ii) 4

.l

J

2

I

*-T

-l

*2

-!*FO-:r- -.tli!--

!-*-----!+

ri
Ii
I
ii

g

g.--r

r----'r
ihifr

-+', l;

. Cmrect Shape

ro,r), (1.4, fft)' [+,4),
(o,t) seen

3xA
y = --- 2dfaWnrbtil

ii
i_......,.",
i.

tl
iirI
i!
,l

iit
ri

;i
:!

;

7*i
i
I

tiii) sinrer-l = :!
2n

- 3sfn nx+3 - -?x

2r

-3sin, nx*t=3,-Z
2tr

To draw y =}.-22r
No ofrgolutions = 2

13 I
(r) 8=2
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tz }I7 S{F(P/ISsNA AM B

(it)

(iiiXa)
(b) I

Crradierrr= 4::.
2-o

el-i
Consider [0,t) and (6Io)

Gradient= H
E3Ei

I3
22
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idlrlf 'f et8ih-lerarfi frF'

t,l<lgl-lt\ltlbfAlSz ]!)(Ah^I:\atT r9].3 f - 2Ot ?

SECONDARY 4 EXFRESS/SECONDARY 5 NORh{AL
ADDITIONAL MATI{EIY{ATICS 2

i. [fi, I t et flx) =2t + 5./ + Ar- 6
SinceZr+ I isBfactor,

r?:)= f *)' 
. til' -:k *6 = o

-4'' 4 2" 
I

- 
l k- G-l
.̂{

rt =- IO

l+?; -6
?t+ r)ix\5:r' - Iox-6

*GCtJl
4* - lox

- (4f+2i
',- 72r- 6

- (lzx-6\
0

Qx+ IXt' +2x- 6)-Q
Ijt':-- of;f+Lr-5=Q
2

Ify' +2x-6=0

-zt*-A'-(+Xli-Oi- 
z
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I Ir) )c' -6x+3= 0

Surn of roots = ?a + p +q, + 2f - 5
3a+3f=6
a+fr=2

Product of roots = (2a+ fi)La+}[)
Zat +5aP +2P'= J

=J

"!E-rr

(a) u'+ fr' =(a+ 0)@'-ap+ F')
:4(a+ g)z -?np-afll
=21(a + P\' -3a0J
= 2f22 *3(-5)l

=214 + lsJ

=38

(b)

surnofroors:i.*

= 
qt ! fr'.

ap

=3q
-5

pruductofrootr :#"*
:q9
:-5

The quadratic equation is x+t} - 5 = 0
3

5l + 38r -25= Q Arrs

g'-5(3',*')+50- 0

3z'- 5(3' x 3) + 50 - Q

32' -15(3') + 5o = g

Let u =3'
u'-l5r+50=0
(le-10)(rc-5):Q

rrl --- e
al=

lfru= 1

3'=
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rlg3 = I

r= I-:2,0959
" lg3

r * 2.I0
If a:5
3'= 5
lE3'=lgs
xlg3 = lg5

Ig5
fi,=,L.

ls3

x =l .464

Ns 1.46

64'x 8/ :T'l
26r x23y = !:+l

6r+ 31l:x + I
5r .| 3y= 1 r...t...i.......t1.t.ri........-....... ([]

gI5-, +27!*t = 
l--

729y.

Jt5-rlo33(.url) =+
36t

32tt-{:c..3y-3 = 3*,
20- 4a-3y-3 --Ey
-4x-3y+6y=-17

4x-3t: ll
Eqn (l) + Een (2)

9;:18.
x:2

lf;c :2,s(p} + 3y = |
3Y- 1- tO

3Y=*9
: -J

=t-40x+748**..,,
Cornpare tenns in x,

8ax = -4Ox
8a = -40

N
{E: -- I

{:-+ Er2f * "'""':

:

(ii!
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Compare tenns inl
86x3 +28a2xl = 748x:
8D + zfu? =748
86 = 748 -2E(-5)2

E 748 - 2g(-5)
O= 'rrF-- t

E

b=6

3, (ii)

"('l)h')'F,i,)' 
.(ti

= 
(r')n

IT fr,)"F #)' .[T)h, ]'(- #l .
Tenn irdependent of x is I 13+ Ans

4

(iii) (a)

{9.(l)r',{*)'.[l

[:)-'=fi)'
p.L?}-] _g.B-7.Gk'
l-2-3 1,2-3-4

r=$

tr=?
3

("::)' - ., - (?)t-'{*)' -fi)h'{.i)' .

cxefficient of y': -2.x?24 E - 
44-8"

9e

*lg+....,!!.,
8I

(, - 3x2 

{.-.. 
..,..)

Tenn with r' =
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Atx :2, *-=-24
t

-24= 3x ?2 -5x2+c
e=-X-12+12
C:-24

Therefo * g=3fe 
-6x -24h

y-Jtsr' - 6x- 24)&.

y=.x3 - *-24x+ 
pw ere pisacosslant.

Atg =2rl =- 40

- 40 :23 -3x22 -?AxZ+ p
P=-40-E+12+4E
P- 12

theneforey: I -3xz -24x+ 12

Wh€n A-=q 3x:-6x -24=fl*
i -zx-8: o

.g;ilTr?,=o
At rE=A. y=43 -3 x4'-24x4+12

Y= - '68

Arr:4, 4=6 x4-6: rg > o' dht
Therefore (4, -68) is a minimumpoint,

At f,- -2, #= 6(-2)-6 := -tB < o

At f,,=,-Z, /=(-2)' -3(-2)2 -24(--2)+12
y:40

Therefore rsa Dilarilmum- inu
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Let PM be the larnppost,.,lKbe Jovan, JM be

the shadorv of .s m,

Let LI be the distagce of Jovan From the

lamppost of r [rr.

By similar triagles,
s 1.5

-3-
s+x 6

s=ltr+s)
4'
ls

3- -t:-44

By the chain rule,

3x
-Jt=-44

.x
S=--

3

ds

-fdt

E - 0,4 rn/s

at U4 rn/aSbadow is decreasi

Let LfuI =/ m,

By similar triangles

fl:f:,t
3Y=4x

4xy=--
,a

J

dy 
=!dx3

By the chain nrle, il- ='dl

=

*-xm-..4J .tm M

(ii)

Shadow is decr
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BP/2017 1155

Atx *2,*=-24

, I -14=gx2z -Gx 2*c
c = 44'-X2+12
c:14

Thsrefo * g^= 3rz - dtr -24*
y=f tsr'-6x *24ldx

y =.tr'- 
gf, 

--2/la + prrhere p is a constant.t'
Atr:Zr!=- 4A

, I - 4o= 23 -3*27 -ux2 + p
p:- 40- 8 + 12+ 48

; P:12
i u.ercroreY:;' -3* -?4)c + 12

f *.r, +--0, 3xz-5.x -u=Qi*
I *-2;.-8=o

(.r- 4Xr + 2) - 0
X= 4 Afr= -2

At r = 4' y =43 -3x42 -24x4+t2
y=-68
d2=6 x4-g =18>0Atx = 4, 
d*,

I Therefor€ (4, '-68) is a minimum point

Atx =-Z#=6?2)-6-at8<0
At x =J2,, y=(-2)' -3(-2)t - 4{-2)+12

y:40
Therefore ( -2;40) is a 44rim1p-opQint.
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Let PM be tlre lamppoiE Jr<be Jovan;mEe
the shadow oly m.

I€t LI be the distance of Jornn from the

lamppost ofx rn,

By similar triangles,

-i-=u
r+x 6

g=itr+s)

l.r
t-aJ3 -44
3rt
-SE-44

$=L
dr3

Bythectuinrule 
g=+*4

'* dcdt
dt 

= 
l-6*r.z)a-i:;;

T,
.SE-

3

Shadow is at 0.4 m/s.

Lct IJut -/ rn.

By similar triangles

!-t=1.5
y6

!--,L= I
y4

4y -4r =.y
4Y-Y:4x
3Y* 4x

u=trt3

*=I
Bythechain nrte, 

*=*.*
:lt-r.z)

Shadow is decreat

I {--- xmfl/ im
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I ti"1 | when h= r&Sm

Ju2ssin(o + 63 ,4"): lo.S

sin(6+63.4')=H

8+ 63.4o = 69.9o or I IUlo
Q - 6.50or46Jo

(iii) Max value of /r = {125 nr wheu sin(B + 63.4") = !.
g+63.4t=90o

6=90o-63.4"
= 25.6n

I

(4x-r); 
frA.)-r.*ko.r)....rg-

4x -l

i. Er
2(4x-l)2 -+T

- .- -..- ,-(1f l)r
4x-l

*2(4x-l) -4xF
8x-2-4x--
/(+r-t)r
4x-2

=

J(+r - t)'

Eqtrati on of 4,8 is y -0 = I(x - |l 
,

1

l)=X--
J)
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t
lf y = f, -;

(4r-l)i -8

4x-l = E;
4x*l = 4
4x: 5

*=j
4

s 513
rf ,r =;,!: ;-;= U 

tn*ven)

Arca ortriangte ABf,= i(i -i).i =*units3.

Alea enclosed bv x= ,+, r = },*rcurve 
and the x-axis

r! z!

=14('zr +6n-{%
i t+* -t)t 1U*- t);

(ii)
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Area enclosed by tlre cun'e, the line ABrr'i =
1.910

2i, agd the X-axts: 
-.Pal2' 32 12

.11=l- Or t.IlunitS2
42

xz +y2 *24x- l5Y+ IoE= 0

(x'- 24xl+ 6l - t6y) s - Io8

x2 -24x+ 144 + yz -l6y +64= -108+ l4E.+64

(.r- l2)' + 0/- 8)2: 100

Coordinates af A is (12, 8)

Radius of circle: Jr00 : 1o units

P(*8, -2I

l.et C be a (12, -21.

C(12, -2, y =- 2

Gradient of Ap= il1 =l
12+ 8 2,

Gradient of BC = '2,
Egtration of BC is Y + )-' -2(x- l2l'

Y- -?5 + 24-2
Y= -2x+22

lf y : -2x + ?2rneets x2 + yt - 24x -l6y+ I08 = $

xa +(-2x+22)z -24x* t6(-2x*22)+108 = 0

(iil I tfy- -z
x' +(-2)] -24x- 16(-2) + to8 = o

xz -24x+l&=0
(x- l2F:0
x-- 12

Since there is only poirt of contaetry= -2 is atangent,

J - n J - QQ- - 484 -24x+ 321c -352 + 108 ,= 0

!o
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Jr.'=*I6x+48=Q
(x- l2X;r - 4)- Q

x: 12 (rejected) or x = Q,

Ifx =4, y=-2x4+22
.P:14

B(4,14) Ans

lo- I (rv)
Gradient of Bp=W= 1

4+8 3

Equation oftangent PB is y -14 = *U- 4)
5

3y-42 = 4r- 16

3y= 4x+26 Ans

ll, (i)
Y = e-':b'

Iny = ln e-'l +ln D'T

lny=-A+xln&

E-r
(i) From the graph, --f = --4

A = 4 (acoept4!.0.2)

ln& =7t2'
l5

bol4g ' (accept t0.l)

(ii) Ify = 15, In 15 =2.?0
Frorn the gxaph r n: 17.2

(iii) Y' = e-'
--Y

!=e'
,X
Il| Ug *-{3

t---t --

,l-I
e 3 =bl
+b*

a'T =-Y 
g'l

,; : e-" br
Frcm the graph x n 5.5.
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2AI7  EAM Geylang Methodist SAI

Quadrotic Eqaation

For the equstion a# + 6x * s = 0,

Blnozaial e$tanslon

GM S(S)/AM ath# MYE20 17 I 4Et sN(A)

Mathe g,ssf ied tornr wt se

X,. ALGEERA

Idenfites

Fonnulaefar LABC

(o+D)' =ao.(f h' b+(;)*bz+.-,*(l)r-a'+ --. +6rt,

2. TR.IGONOMETRY

sinZ A+ cos? A- |
:' j.'r i -

,, . ;stiC. A = | + nn? A,.,'

cosecZ /= I +cof .r{

sin(l * .B) == sinl cosB * cosrl sinB

cos(r{ * B) = cos;{ cos8 + sinl sin8

r--tgn/*-g.E.E.tan(l *B)=ffi 
AEJI:B

*nZA=lsinl cml

cos 24= @S2 A-sinZ /a2cos2 A- ! : I '- ?sirrzA

tan ful= ^,?994-r'- 
1-.tsazA

abc
Hr?=Elm=m?

o2 = b2 + c2 ^hbc crr A

;r: *"dsin C
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O MS(S yAMaths/MYE20 rT / 4als N ( A)

I Show that the eqrration.# + 12- klx* k= 3lms real rcots for all real values

. 
of*.

2 (0 Sketch thegraph of.y = lq -d.

(It) Deterr-nine thenumberofintersections ofthe line y= I x wi&-)
y:14- xl, justifying your answer.

t4t

t2t

lzt

3 Express lll t,?t4 in partial fiactions,
x'-5x+6 15I

4 A rectdrgular blookhas a squae base, The length of eaeh side ofthe base

is QJi - 6) m and the volume of the btqclc is (zhE- lsJf) ro'.
Fin( wtthout:usi-trg a ealqqlator; the heiglrt of theblook,in ttre fonn

(a,,ti*dilitr*'[*o;;;T#; -'. 
,l;:l 

'

5 Find the range of values of.r which satisfyboth of the inequalities
3 -2x< 5,

2* +3x<2- 
t4l

6 Given &at logr(x'y)= p ard 

"r, 
(;!)= q, €xpr€s, logo (*y) r, rcrms

ofp and 4. t4l

7 Solve the equation e2' = e' + 12 , Ist

S Given that the expansion of (a + ,Xr - lr)" in.ascending powers of x is

2-4?r+b*+... findtherralucsoftheconstants n,a'andb. 16l

lfurn over
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GM S(S yAMathYM YE20 I 7/4E15 N(A)

9 A collecto bought a painting in the beginning of 1990. The value l/dollars

of the painting is given by the formula V = 2800 eu , where f is the time in
years since{re beginning of 1990 and & is a constant.

(i) Find the value of the painting when the collestor bought it. tll

The value of the painting in the beginning of2010 was l@00 dollars.

G0 Find the expectcd'ralue of the painting inthe begrnning of 2020. t3l

(lii) Find dre year in which the expeted value of the painting first crosses
40000 dollars. l2l

lo Solve togre (3xr 1) : bB. (rx) ts -: .

7

12 Tlre rootsoftheequation2.t'- 3ix+ 4=0ae a and p.

(i) Form a qrradratic eqrration whose ioots are q -2 P ad P -2q . {61

(iD Show thar 4d' = q -12. l3l

(iiP Find the value of a'+ B'. t3l

t5l

 

 | Page 163

Sm
ile

Tut
or

.sg

Need a home tutor? Visit smiletutor.sg



BP/2017 1165

13

G M S(S)/AMathVMYE20 t7 &els N( A)

The diag'am shows thc quadrilateral OABC.

The coondinates of I are (&,2*), whece /.> 0, and the length of Ol is

.ffi units.

$) Show,that k=4,

lB is peryErdieular to OA xrd I lies on &ey-axis.

(ii) Find. {he eqtration of AB and the coordinates of ll.

The point C lies on the tino thrrough O parallel to.y + 3x = 5 and also on the

perperdicular- bisector of I &

Gii) Caloulaiethe coordinates of C.

(iv) Calculate the ar,ea ofthe quaddlateral OABC-

l4l

t2l

t4l

tzl

F
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Gfifi S(S pA Mathlp 2/t\,rYE20 1 7 I 4EIilN(A]

A curve is such *", 
* = 

#. 
Given that the curve passes througlr the

point (t,-2),Iindthecoordinatesofthepointwherethecurvecrossesthex-axis.

The ndius, r crq of a sphere is increasing at a constant nate of 0.5 cmls.

Fi-nd, in tenms of r rthe rate at which the volume is inemsing at the instant

when the v.olume is 972r cr,nt.

[Volume of sphere , r =1*'1

An exper[ment on the opic of Optics in Physics was carried out to find the foca! Iengttr,

f cnU of a certain type of lens. The er.periment requires the student to place an object at a

distancq u cm,from the lens and to record the distancet ? cm, at which the image can be

seen ort lhe other side of the lans. The,data below shows some, of the tao-ptted orperimentat

results.

u l5 20 30 40 50 55

v 52.5 27.E l g.g 18.3 15.2 14.7

It is known that ,, , u and f arcrelated by the equation 
I *1= l=.

__-_r - u v f.
It is belieuedthat an error was made in rocording oneof the values of u.

(i) pbt 1 against .!- 
"ral 

draw a straight tine graph whichvu
ropr€scffi theexperimental values in theable above.

(iD Deteunine which valuo of y is the incortect reading.

Use the straight line graph obained ia part (i) to estimate

the correct value tlrat should replace the irrcorrcct value of v.

0i0 Estimate thefocal length ofthe lens, / ctn, from thegraph.

(iv) Veriry thei6ccqrasy of the straightlihegraph drawnb5t evaluating, g1e gtadianr.

,-.1
:Apolynomia l=I2x++, f'(-l)=l ana f(Z)=19.

(i) Using integration, show t!:,a( f G) = 2xl + Lxz * )r - 3 .

t4l

2

14l

12l

wt

t2I

tu

!41

r3lfiE) Show that x = I is fhe cnly,solwianAo-f/x);, 0.
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G MS ( S )/AMat NPAMYE20 17 t 4Et5N (A )

Variables x and y areconnectedbytheequation y=a*',where a and b

are con$anr. Using experimental values of x and y, a graph was drawn in which

lg y was plotted on the venical axis against x on the horizontal axis. The straight line

whioh was obtained passed through the points (O.la ,0.7) and (O.O , O.az). rina

(D the values of a and b ,

(iD the coordinates of the point on the line at whioh .y ; UI'.

14I

13I

t4t

7

t2l

l2l

BC.

l4l

y =r'(* - 2)= .

t3t

t3t
I

I

I

fce determine &e nature of these stationary

t4l

6 A curve has the equation | =(x -- I) Jr;fi.

(ir)' Hencg evaluatr 
rtz 6

3 fi'r,ft' dxi

(i) Showthat E=++,where k isaconstantandstatethevalueof Ir. t4lft 42x+l

(il Givar tbal AB is the diameter of the' circle, {ind the coordinates of B .

(i0 Find the radirs of thecircleand hencq state its equation.

Another poim C (r, +) ties on the circle.

A line which pass€s through the point l, cuts tbe oitcle at point D and is patallel to

(iii) Findthe equalion ofthe straieht line 8O.

The cquation of a curve is

G) Show that 9=a.r(x=l)(r-2) aruI hence state the number of stationarypoints
dr

of the curye.

(ii) Find the coordinates of the statiouary points of the cunrle.

(iii) Find an exp 
di_

points.
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AMa th/P2lMY 820 1 7 t AEt 5N (A )

Itr The diagram shows a rectanguiar single bed wittr wheels , ABCD, which is hinged to the

wail at l - It is given that the dimensions of the bcd is 1.9 m by 0.9 rn and I m is the

perpendicular distance from the wall to C. Thebed can be rolled such that tLe angie between

the walland theside, lD,ofthebsd is 0 andthat 0o <O<90o.

(i) Showthatthelength, tr m,canbe expressed a$ L= l.gsing+0.9cos9. t3l

(ii) Exprrss l. inthefonn Rsin(e+a) $,here R>0 and a isanacuteangle. l3l

(iiD !,Iancq Iind the m m value of L anE-l*$ecorespondirU;.ve!|g of P. 
lgr!,,

(rD Findthevalueof g when 4=1.3m. l1l

tZ (i) Provetheidenttty coc{ x-sina r+2cos2lr-l=Zcos2r.

0r) Sotvedreequation 2cosa r-2sin{ r=.li,for 0 (x( z,

giving your answers in terms of r .

(iii) Giventhat 3cos{ x-3sina x = Jfsin2x, and without usinga calculator,

deduce that tan 2x= JI ,

find the possible values of

t3l

l4l

(a)

(b)

t2t

Isl
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ADDITIONAL MATHEMATTCS Paper 1 l4O47lA1) - MarkingScheme

1 , x2 + (?- tc)x + k - 3 - 0

I bz - 4ac = (2 - rc)z - 4(lXtc - 3)
:: E +-+k+h2-*k+12
i = k2-8k+16
i

= (lc_ q)?

=0
'- The equatlon has real root for all real valuesl"

I

I ofk
I

I
I

M1

MlAT
AI

t4l

2(r)

(ii) No. of sotutions =/

Justifica tio n: Co rrect slcet ch I Exp lanati onl Solving

y-l+-rl

B2t0

AI

AI t4I

t
T

t
I
i

i
t
I

3

3

N7-5x*6[ 
''

3x2*15x+18
\7t - 46

12-5r*6-{x-3Xr+2)
r7x-46 A , BLetffi:ArA

l?x - +6 = A(x - 3) + B(x -2)
3+-46=-A {Talcingx=Zl
A_L2

t BI

BI

MI

IL
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MI

MI

MI

Ioga@"y) n p
3lag6 x * Iog, Y = P -.. ... -.-.(l)

roga (#) - s

loga T * Zlog6x = q .-! ... ..,(2)

(l)-(2)::+5lo96r=P-Q
Iogax =T
log,y-.q+r%0

Ioga )r)r = laga x S loga Y

= ry+q+zW

MT

14l

zL{Z-rs€=6
Z,I,(T-1316

=% 1t--4G
(zt l1-rsV3) \, (rr++rG,)=xffi

= 
zgt*11+s4{O,- 1+316- s z"lfr

12L-96

= 
ts^E+asr6

25

= (3ltr+6) rn

3-2x<5
-Zx <2
x)-1

2r2 *3x-2 < o

1,

-2<x <7,

T.r.-t<xaZ

5

MIAI
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7 e2*-e**12-Q
lety = ex

y2-y-L2=0
(y - 4)(y + 3) = 0

I=0 or y--3 (N.A)

ex =4
x=ln4

- 1,39 (3 s, f. )

MI

MIAl

MIAI t5l

8 (a+ rxl - 3x)o

= (a+r)[r - fi) (3") * 0 (3r)e +.
: (a *r) [i - tnx.(] gxz*...J

= c -3an* *(I) gaxz + x rSnxz * "

=, a+ (1 -3en)r r t0 ea -BnJrz +
By comparison,

a=2

1-3xZn:-47
-6tZ = 

.-,{8

n=8

b -(il xex?* 3 xB = 480

MIAI

MI

AI

AI

AI t6I

t

I

I

9 (i) when o :0
[ = $2goo

t=?O
L0000 = 280 gszak

ezok - 
10000

?E,t}o
, t10000rlttztro-f/

ls:.- 'ff'=0.0 iG48

ln the beginning of 202O; t - 3O

V = 280qe30xo.o636qo

'- $18898.06 (Accept)

= $18900

(iill 4oooo = 280ileo'0a3648c

, t40000r

r =:l.zooo:l' 
0.063649

I

I

I

, .-.-b1.

fil

B1

MlAI

AI

MI

AI t5l
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(l) Let /(x) = -15r +b

f(-3) = o
*27a+18g-+45+b:0
-9s.*6:J45 (1)

f (I) : -tZ
a*Za- 15+ b=-12
3a*b=3 tzl
(1)-{2}==+ -12a:-48

A:4
L2+b-3
b--9

.'.&-4, b =-!

*xz - 4x.- 3

r*tt
4x3 + 12xz

-4x" - 15r

-4xz - !2x
,-3f - 9

-3r-9

MI
MIAI

AI

(x + ?)@xz -*N -3) : o
(x+3)(Zr-3)(Zx+1)=S

Iog.o(3x - 1) = iog+(sr) *;
Iog+ (3r - 1,) t a

ffi=loB+3'x-laga?

Ios+(3r -- 1) = zloso (+)

Ioga(3r.- 1) = loB+,(T)'

9xz3r-L- 
4

9x'-12x*4=0
(3 -2)z = g
:f 3r -?: $

,
bx=3

ts I for corTect

application of
change of
base

ll

-r--? -1 
g
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MlAr ltr2l

q+p.-i , dp-2
q'-}P + P - 2s = -(a + P) = -1.

(a - zil(F -Zq)
- aF - 2oz * LFz + ua,fi

j 5"p - Z(aa + Pz)

iag - Zl(a + p)z -
2aFJ

= ga? - 2(a + p)"

- e xz-z- (i)'
_27

2

r. The equation ts xz +i* * ? = o

i.e, 2x2*3r+27=Q

Sinceqisaroot,
2a7 -3o.+4 = g

2a2=34^4
4a?:itirrlro

=:(:i;n) 
,3,[-"r

d+0'-(a+FXaz+9'-eF)
- 2[(a + p)? - 3olpl

= 1[(:)'-3 * rJ

= -118

1. (il (2k)2+k2=80
5r(2 = 80

kz = 1.6

k:4

A(4,9>

fu{oe: /
wes = -]

Equation of AB is

y-::-it--4)

( li)

MIAI

"' 
B(o'10)

MlAI
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tiiil EquatlOn of Oflisy = -3r -EEet 1 )

Midpoint of 48 is (a9)
Equatlon of the perpendicular of AE is

y -9 = Z(x -Z)
Y.^2X*5-.--"=-*(2)
Solving( 1 l and ( 2 l, C is (-1, 3 l

=!10 + 0 -1 0t
MArea=zro B 10 3 6l

:il-:#,
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ADDITIONA L MATHEMATICS
Paper 2

rlffilcsort s[ lha uorfi ]ou hgrd ht,

both s,fdf+ of tha pqper,

diagrrns orgruptro

hlfihlcrs, gluoor

Atpu,ur oll Ihe questiona

Wrf,tu ytrur An&rrorB on Ors Ifld|krg

Glrr Bermr(rc{ nunm rl€f Elrsytl

ilridofi lD dogr€#,

?hE u*guf a

Yorr aFla l*fitndsd

haun* 30 mlnufns

Monday,S May z0?tr

blenkpagE.

[Tsrn ou€r

FIRST

the end of eadr qumtion or fffrtqrrc+fun.

ThiB dscstment conelsts of tS 'prlnhd pgges lncludlng tfre cover page and t
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lVfatlz cffi al i ca I Forn ta lae

Q$sdtatic Egrctiou
Fgr the qrration axl + bx* c = 

g.

Biaomial expousion

{a + g" = n" *fio"" t.{lu" o' - .. 
"[:J, 

n.. 
br +... + ]..

wheren is a positive inreser ano 
[:J- ffi= 

uf+#'5d

I. AICIBRA

2. TRICONORTETRY

silt: A+cos; .4=l

scc! $= I + tan: rI

cosec! A =l +cot3 rl
sh(l t 8)= sin lcos I r oos Asia g

cos (A x Bl-co$i{sosf Tsin Asin B

$n(Ar,lpry
If En Atefi,B

siaZA=Zsin .dcasA

cos2A=cotrl A-sinl l=zcosa A-[= I -z.smt A

tutzil=JwL
l-t781 A

abc
=.-E::sin/ dn, siqC

c! =6! +fl - 2beas4

fl = !-a&sinC
2

{dentltiet

Formulaefor LABC
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A ctrve ir such lhat ,*= 
# 

Givcn fur fts curvepass€s tlnough the

psint (1, - 21, fr(fr lhe coordieat€s of tho point wherc the qrrve crotres the x-fiis,

Given: 
#= # ard (l ,-2)

y =l'Lf dx =! a(z**3)' dr =4! Ar*if dr

=.[ffiffi]."=n[ffi#] .,

At (I .- 2), (t = l,! = 4)

*2=-2[uri;d.'

*2=-z[}]."

-z+3=c
J
I

Q =-3

28
EEI JE 

E -i73 
+ 3i 

-;

Cro.sses tlre r - ads =? ,r = 0

0=-r 2 
=-8v (zr+r) 5

z8

-2,--

{'r-r-il s

(z) (s)= - 8(2.r + 3)

l0 * -l6t-24
16.r =,?4-10
16r = -34

x--I =-!I =-Zl=-).I25-1688

,:= Coordinares: (-+,4

I4l

: 
[- 

,*.0) r (- z,t2i,o)

GMS (s fA M et}t/F 2/MYE 20 17 t 4Et 6N (A

fTurn ovar
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E Tle radius, r cn, of a sphere is iacoeasirtg 3l I co65tant rate of 0.5 crr/s;

Find. in trrms of B . the raC at rvhich &e vOlurne is incteasing U 01e insent

\ehen the volume is 972r cfi:r.

[Vohrneofsphere , V =!*'1
3"' t

l{l

Givsr: Y=i-' t,

| =I*,

9r2* =l*'

srz-*,,

g??s: =f'

Ft = 
g?2-1

r) =729
r=9cm

frr=!w'.t
J

#=f{r},'r-.
g{ *4wt
dr'

V =qT?fr crnt :
& 

=o-son s I

&

ffi
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.1 An crperiment on the topic of OpticS in Phpics rvas carried out 1o 6nd the focal length.

.l' cm, ofa certain tlpe 0f lcns. The erperimcat rgquires tbe srudent to place an object at a

dislance. rr cm. from fte lens and to reord the distance. r, um, af rvhich &e imagr can bc

se€n on the ottrer side of the lens. The daab elorv shows some of tire trbulared arpcrbnental
rauln.

It is knorvnthat r.. r utd {arrerclated bytheequation l*l='= -.,rl'l
It is believed that an ermr was made in raoording one of the mlues of r'.

(D plot .1. agairut i. anddnwastraightliae gaphwhich
l,t

represcnlt thc experimcil:rl values in 0re atlsabovE
(il) Detcrnine rvhich value of v is lhe incorrpcl reading-

Use rhe $reight line graph obmined in patt (l) to cofimarc

the conoct raluethat should replacc thc inlorrectvalue of r.,.

(rlil Esimaie thc focallcnglhofthe lens, .f cm,Somtkgnph.
(iy) Vaify thc accum{y ofthe sraight li,negap[ drawn by evaluafirig thc gradient.

\

t2l

t?l
al
tII

(t) Given:

Yvsx= It,sl

1l I r I I.-f-=- =+ -=--*- tr3
t( u { l? u I

; C/riadient, at = -l I y-inlgrccPt. c =+

Corrcct PIot I X, y -&r€s I labsl(gaph. eoordinatss eG)

Suirble Scrle / BesI Staight Linc /CuLs y-axis (nead norcut raxi$)

(iI) lncorrest ualue:

*>

-+

Conoct value (frorn Straight-Lins Graph):

J 
= 0.055

u

I = 0.06I
*'

:= tr = 18.3

=a y=16.4(3sf)

i ?= 16.4 t O-rl

(tii) Frorn gl?ph,

y-inlercept,

c= 0.o0rx3s0

525[2?.8 1I8.9

uu
4 I5 2A 3o 4A 50 55

v. 525 27.9 I8.9 I8.3 ls-2 14.7

$urn ov€r
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G irlS(s yA M et h r WnnY E ? o r 7/o E Is N(A/A rr@F: S ffi

(i)

[*

Graplr of I = - 'l' .-.1, -, fuk:Horizontal & Vertical axls. 2 cnr itr OOt unirsl:, tt l'
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A polynornisl f(r) is such that f"(r) -l}x+ 4 , f'(- I) = 1 and f (Z) = Ig,

{D Using integration, shorv that f(x}= Zxt +Zxr - r - 3.

($) Show Ihat ,r = t is the only solution to f(.r) = 0.

14I

13l

G MS (syAMEtlU P 2 lh[ y€ 2017 t 4E /5 N (

(i) Given; f'(r- l2x +4, f'(-l)= t

f(r)= It'(r) *

'':lifilt*1*

r(x)=,,|+]-oF]-'

Since: f'(r)=6.11 +4x - l. f(2)= lg

f(d = Jr{,r) cr

f(r) =J(orz +4x-t) a'

=g[#] .,[#] *FJ..

=sH.,H-,F]."
f(t) =2If +2r2-I'+c
f(2) = Ie,

F(2) =281 +1Of -(21*"
I9 =16+8.-2+c
c =19 -16=8+2
c =-3

f'(x)=6rr +4x+c

f'(- t)= t ,

f"(-I)=6(- If 
"4('l)+cI = 6-4+c

c =l-6+4
d =*l

=+ f(r)= 6r= + 4x,- I -'-f(r) =Zxt +2x2 rs-3 (shorvn)

f(r)=2,r1 +2x2 -,r-3 =0

r-r7#
:Q*' 

*2t') J J

4xt -r J

-{4r, -4x) {,

' 3f-3

ffi
(ii) Show: r = I is thp $!y solution lo f(r) = Q

(t- l) is a frcrcr of f('r)= 2l +Lxt : r- 3,

rry; r(t) =2(lI +z(t)'-(l)-3
=l +2- l -3
=$

* (t) =0 *x=lisasotuhbnto

f(r) =Zrt i2x2 <r-3=0
+ Zft +ZXz -r_3=0
* (x-l)G# +br*c)=o

(r- t)(zx' +4x+3)*o

(.r - l)= 0 : b*' + 4x+ 3)= g

..- x*l ; (o=2;b=Arc=3)

b' - 4dc = 4' -l(zXl)
= 16 -74

b' -4ac = -8 <o

No solurion foc

rrenr- . ,-!'i'ii"l]Lo

I
f(r) = fl
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G MS (S[n Ms r itrP2rMY 820 r 7 {flElsNtA

5 $gbH$fift .tBiife ]x$ggr-1t'o,$dv.i,"l-irJtBqe't*Hif *hich

lg y rvasplotted on the vettieal axis against r on thc horizontal al(is. The sea@t linc

which lvasobtaired pars€d rhrougir the poine (0.08, o.z) and (o.O , O.tz). rina

(t) t}cvaluesof a and D.

(tr) thc coordinatcs oft]re point or {he line atwhi,cfi } = 0.I '.

14I

13I

{u Girenl }. = a6*'

lgy = Ig 4''
lg,p = (& +r) lga
Igr =blga+ xlga

lSy = (tga)s+Dlg a

Y = n, X+, c
Y r'.l X + tgf lt.t r
Gradient, flt = lga

v-inlgrcaPl, c = btga

m-lt-lt,
r:-)r

, 0.82 - A.?rso = g;:gg,
0,12

3us

0J2
Iga =[

Iogro a = I

& =l0r
.'. & =10

(.*,fgy) = (o.as. o.T)

tsy =(lga) r +b

| ; 0-?'0.48

,', b = 0.22

a =10 r b

-r (l)

*(z)
t$o:ur =

1ga!r,r =

160Jt.r =

1go:!tr =
0.22+r s

x+x =
2x=
x=

Sub J= - 0,1 I in Stnaight-Line eqution:

+ lgy=(t) .r + g-22

lgy = 0)TO-l t) + 0.22

lgY=-o-1[ + 0-22

,i !g-u = 0.1 I

Hence. point on tha smisnl fine

=+ Ig.v= f +Q,22

(.r, Isr) -+ (-o.l I, o I l)

=0,22)

0.1'

f!)'
Ito/
(ro*I

l0''
-8
-O,22.
-- 0,22

-oll

ffii
rfrrED

ms

ffi

, lgc=l
Iga

(r)

Hence, Suraigttt-'Line eqwtioru

tgy=(tlx + 0.22

Y =DtX+ e

I
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.-',-',-...,...---].-...:-.:.'l_

6 i cdnehastreequaion v=(x-$l[il|

(i) Showlhat g=+,tvhoc I' i.cscor$tentandstarcthcvih:eof A. l4tdt J2r+l'

(ii, Hencc.evalur* f'-#;i dt. I4l

Givcn; Lgt: tr --X -[
drr 

r_ -. j
dr

,'=1ffif

,=(2x+t)i

,=.|tr,+r)i,(r)

#=(z.r+r)'i
dt' I

E=(,,"F
g=-=I--
dr JZx +t

v

u
dr

.r-r +('ffiil(,.Fil
+2r+l

(|) [ ( r, z*D .,f(-tZI+ i )-( {0 - I) /mF t ) I

[;] [ o r.rs] - (- .rr) J =(3) [ rr u (5] -(-r) I

-r (")

Jzx+l
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^l 

(A}fiEffi trffiE

; 'l}e point .{ (- t , Z) tirx on a circle rvith centre (3. - t}.
(il Givcrr that zB is ihe diarneter of the circle, 6nd the coordinatcs of B. Iel
(ll} Fhd the radius ofthc chcle and hezrce. stete its equrtion. lzl

Anorher point C {3. +) fiei on the circle.

A line nhich passcs througl, the point ,. cuts the circle ar poinl D and is parallelto 8C.

(ii,) Fmdtheequation oftheoraight liqrg 3p. I4l

(U Giyen: Cenrrc (3, - I) : f t-l . 2)

Lel: I (r,I)
Midpoiil of rB is cenke (l , - I) tAB is dias::elerl

F';", 
"hl-:=)=(r,- r)

F;o,?;rl =(3.-r)

Canguing x - corrporlEnt.

n -l*i 
=,r

2

-!+r=6
r =I

(rt C€ntre (3. - l) ; t(. I ,2)

", 
fr (t. -4)

'j.

Mil
i;.i:';
Cornparing ? - component.

2+v
=+ : '-=-l

2

2+!*-2
y= *4

Radius =

--

'(-t, -x.)P * t , -.prl

(3-(-tll +C I - zF =

(rIl)
lt: lll

=xG;i =Jfr
Radins = 5 urdts

Eqution of cit'Cle: Ceobe {g , - I) ;

Strndard form; (r-o)t +{r- blr = rt
(r-3I +(u -(-D)' = 5l

(r-r)t +(y + 1)' = 5r

(r-3I+[r*l)'= 25

rn-= Rtoc = -! tlOtl BC)

AD is diarneEf,, ZACB =.{,4Dfi =90"
(zinsemieircle)

(ea L 8c), (n n"X**)=-t
(^ro) (- z)= -l

-l Ifrtza=A=i

- 4) , fitott= 1
2

Radirs = J units

General forrn: x! +,yl +2gr+ zfr *c =0

(.r -3I + tg+l) = 25

rt -6-r + 9 * y' +2y+ l-25 =0
t2 + y' -6x+ 2y-15=0 ffi[

Eqtution of BDt B(7 ,

!- lr = fl(**t,)

y -(-o) =*(, --7)

.y+ 4 =i fr_?)

,=l t-J-4ri2

I .IrJ=-x- l-'.22

BP12017 1187

(:+ r)' *(- 3)t

-E 'r2 
' 
j"'

fitx=T =-L ffi
4
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GtlS ( syA Ma I trpZlu,fy E 2o1t tqE /s N(

I Theeguationofacuneis J=rr(r-2l,
(0 showthat 

# =or(r-,)G-z) and hence shrethenumberofsrarionarypoints

of lhc anrve.

6I) fiad the coordinales of the sttio,ary poins of&e crava.

(ltl) Find an otprcsion *t 
i3 and hence daennine dre nrrurcoflhesesurionory

pilru*.

I (l)

13l

13l

HI

l,el: tf = rl
&(._=Zx
dr

v
lv
dt

=Qi(r - z|Izr-tl=(tr)(x- zle)$-r)
;.s =4x(r-lxr -2) (Shown) ffi
Statiormrypoinrs: 

ff=O
4x(x-.1)(,r - 2)= a

(ID

3 roluriors for : for 
fl= O

:. Nmnbec ofstatio,arypoints: E (Shown)

From (I):

a, (r- I),(r - 2) = O

re

-r 4,r =: fl -+

=*x =Q =
Srrbstitute in .y = x=(r - A)= ,

-> y=ol(o*e)t ->
* y=Q 

=+
,'. Coordiruteg ofshlionary poinls:

-) (r-2) = O

=C X=2

-+ y=2'(2-2y
:5 ./=0

(e,o) @l

(.r - I)= o
r=l

e sr Itf -zf
l=l

@
(iu) 

# =4x(t'-lxt -2)=4x(r'*3r+ 2)= 4x' -l2xt+Br

* =c(llr!'t - n(zlrz-l +B = t ztz- 24x+ll
dd

= tr(o)' -24(0)"8 =g

fTurn ov€r
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G MS{S}ra Mar?r/kffY Ezo 17I1Et 5N (A I

Thecsw .r=f(r) issuchrlut f(rr)=A+ rvhere ,*a.
.r+ I

(U Stamthevelueof c.
(ii] Find f'(r) ard erptain rvhy theerrve y =f(x) isa dectssine funcdon

I1te crrvefuterseca &e .r - axis at the poittt .d.

{ilfl Find theequation oftlre ungentat l.
(lvi If the normrl to the cuve al l{ rneets the y - anis at 8 .

shorvthal Oreareaof Al0B.trhere O is tireorigin, is 45 square units

t$l

[4t

t3l

13I

(l) f(r) is nor defined lvhen r+ I = 0

Hence.r*l*0-r -Y$-l -+ x*a
Valu eof $ b :,!. ffi

(ii) (') = 
?ri
r+I

f'(r)=#
=r

f'(') "4=6;iy.

{r+ll >0 (r*-l}
-4

i;ir <0

.'. r(r) < o

.'. Hence p = f(r) is e dcoreesing ftncrion

Jt'- aXlS A y=0
f,I,, 8l g= -J

f'(r) =ilfu

r{-r) =Frfu:d}t
f'(- 3) = -I
lllrn =-Iatr=-J

Equ ilion of langent:

t(-3.0) 3 nr* =-l
I--ut t= ftr*, (t -*, )
.g-0 :E -t(r-(".3))

(il) C\rrve iffersects the

y = f(.r)= Q

r(r)= 
2tir6,

,+l
g= 2x:9

.r+l

2x+6 =0

Zr=-6
r=-3
AF3,o) ffi

(tv) (r,= )b,,*)=-l
(-tXr"*)='-l

{rn,r}= t

Equation ofnomltl'

At*3,0) i rz,* = I

y- lt =ffJ"., (t -.t,)

!-&

y * -t(r"3)
y = -r-3 ffi

-'.At'eaof MOB

= 1o.s) (uaseJ (-t treight)

=(os)(sXl)

-* 4,5sq,u frauniu

(Shown)

E2

 

 | Page 188

Sm
ile

Tut
or

.sg

Need a home tutor? Visit smiletutor.sg



BPt2017tl 90

l0 llediagrarnsl:Orrsthecurv6.r'=4cos2l BItd.r'=-2sin.t+.1 lor -rrS.rsr radiafls.

1. R and C srtthea(es interepls ofthecun'e .r'=4cos2-(.
D aad E rre the oming points of the ctlrve .y - -2sin x- 3.

Jhe cun'es intcrsed at 0re points lY. X , Y and Z .

| =4cos2r

y=-2sin,r+3

(0

(u)

(HI)

Statethecoordinales of Ar Bt C, D and 5.
Sltow that the eguation 4crls2x= --2slhr+3 can be exprssed as

I sint x- 2 sin r- [ =0.
Henoe,findinradians,the r -aoordinateof W, X,Y attd Z,

A + !P- intelept of y=4cos2r + ,t = $

y =4 coe Z(O) = 4oG 0 =n(t) = a

B , C l.x- inlerceols of y =4e]s2r + .y = 0

D, E+ turningpoints of y =Jsinr+J

r-ooordinarof D= -E'i i y-coordinateof S=2+3=5

r- @ordinate of ^g -- + i y- coordinate of E : - 2+3 =l

FI

tzt
l4l

,'. A(or4) ffi

4cxls?,r= -?sins+3

ot,- 2siur *l=-2 sin r +3

4-Bsin'x=-Zsinr*3

0 =-.2sin r+ 3 -4 + Ssinz r '

(cot Zx=l-Zsint r)
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G M 3(S [A Mel trl P?rM YE 20 I 7 /4 E/sN (A)/Affi

I (rli) J' = 4 cos2.( -3 0)
y=-Lsin.r+3 -+ G)

{lntcrsection points}

{r) = tz}'
dcos2r = -2sin.r*3
Ssinr *-2sin-r-t=0 [Fronr(ir)]
(,lsin r + l)(esin x - t)= 0

(lsit r+I)=O
4sin.Y=-l

sin,r = -J
4

[sln r is negative -+ Quadnnts 3 and 4]

Basic angle. e =.sfn-t[il 4e= 0.25268

4sin;r t +l + Zsin r
2SinrA :l ' -4sins

, Siiq-{. , -I , -zsirt -r

(zrin.r-l)=o
2sinr=l
.1

Stn.t = 
V.

Isin.r is positive'+ Qrudrants I and2)

Basicangla e =sin''f+] an =+t2/ 6

:
i
I
i.
{'
t
t:

I

.r = -$.25268 r - (tr -015268)

:+ J= -0.253 t -2.89 (3s0

.'. r-toffdimteof f;l :

,', .r - coordinale of ){ =

:. t- coordinateqf ,f =

J, .r - goordinale of Z =

*2.89

- 0.253

?T

s
5r
6

T4
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It Tho diaganr shows a rxtangulsr single bodwith rvheels. ,{SCO* which is hinged O the

wall at l. It is givcn thatthe dimensions of the bed iE t,9 m by 0.9 m and .[ m is the

perpgndisular distance firorn the waH U C. Ihe b€d can be rolled such 0rat thc anglc benpoen

thewalland dreside, lD. ofthebod is d urd 0rat ttcsd < 9Op-

,1, 'lf,rolt

Show that thelength, i rn canbcexpressed u L=1.9sin0+0.9cosg. t3l
Erpess t intheform ^flsin(e+a) where i>0 and a isanacureangte lrt
Hencc. firrd the maximum value of tr and Ore conespoodiug value of d. I3l
Pindttevaluaof d whm I,=l.3rn- l2l

InSO/A IOAI, z $

lODt*180'-9{F.0
{oDt +9O- o

tJN tr[H|tl

lcD.:rt* t8@.- &IDC- l0Di
- IS0o-9f - (10" - e,

/CD.ll- 0

L e OD + DM

.'. L =l.9sin0+0-9cosd

(Shown)

OD=I.griag m DM=0ScGa ffi

0U The &Forrnula:

(csin 0 + bcssl) = ,tsin(a+ a) , R = Jre a8d tana =!
n

(i)

(n)

(lli}
(iv)

l--

t,, (i)
o

t.

-,1

dtt

r5 fiurn orrer

 

 | Page 191

Sm
ile

Tut
or

.sg

Need a home tutor? Visit smiletutor.sg



(eEi) Front{ii}; L =(l.gsin f + 8-9cos8} = ^msn (8 + 25-3460)

Maxirnurn valus of L ooGus tvheri :

sin (e +25.346o)= I

HHrw, Muimumvalueof L =Jm 0)
.: L =2.10 m

This occms when sin (e +?5.346'j

(a + zss4tr)
(e *2s.346')

tlv) When L = I-3 rn,

L = 0,9s[n 0 +0.9cos 0l- ,tmsin (0 +25.345,

[.3 = ,lmsin (e +25.3469

1.3

iffi=sin(a*2fi40)

=[
=gin-t I

= 90o

= 90o -25.346o

=#,654"
- 64-?0 (tdp) ffiffi

BPI?017 11 93

GIltSiS.Irsl'#

ffi
ffi

0

:*e
;0

(e*?5.346")=rtrr-'(,ffi,)

o =.ri, "[=l=-) - rr. 346e

\r/c'+z 7

d = 38.I95SI 968" - 25,,1461 E"

0 * 12.8493396$ "

,',0 = l2.So ([dp)
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=+ 2x

7/4ElsN{A}@

12:' (it hove tlre identity cos*.r - sino ,r + Zcost .r - I = 1cqrs?,r

(ii) Solvetheequarion Zcos*.r^z$n"=.'f , for 0 <r <a.

giving your an$vers in Grms of ;r.

6iii) Giten that 3cos' t-3sin'x= J3sinzr, and uithout using a calcutafor.

(a) deducs that tar2r =.6.
(b) {indrhepossiblevahesof ranr.

I2 (U Oiven: cos{ x-sin';+2cos!r-l=Zcos2r,
LHS = cosc l'-sintr+2cosl.r-l

= (co.'*)'-6,n]f +(zcos, r-l)
= (cost -r+ Ein2 *X*r' r-sin ? *)* (*r2r)

= 0)(*r Zx)+(cos2.r)

=2Cc2r
= RITS

(il) Sotye 2cost r-2sint x =Ji, for 0 < x< 7r

2 (c"tt x'.in' *l= rli
2 (6cos3 r)': .- (slnt ,)r)= Ji
(cos',r)' -(sirt' r)= =g

2

(*rtr+sin 3 r)(*r: r-sinr r) = *
(tXcos 2*)=

c{os 2x = * 
fcs ?x ispositive --n Quadrants t and 4]

Basic and?, ct =oos'H aa=i

t3t

14l

lzl

t3t

ffiffi
@

=7,

tr 7tx =f -t (o.r<r)

ffiffi

ffutn ov€r
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GiJIS( S)rA lvla lhrP2/rYl

(iii} F) Given: 3eos' .t-.lsin' x =

,r.,:tr-;;:i;{ :
I (tcosr .r+ sin: ,rX st r - sln 

t r)) =
] (f D (cos2r))

JcosJx

3:
J3

tan2s

i, tan 2.r

(b) Ftorn (lrlXa) i tan2x = "6
And, tzn2r= j-tanit-

l-tan:r

+ 0)=(z)= Ji=#3I:ar 
l-tanlr

.5(t - tant r)= 2 tanx

.E-.-.6ani r= Ztanx

0=.'6un: r+Ltapx-Ji
$wfr+ znr.x--/$=o
(.6ranr-,)(* x+,Ia)=o

-+ t..E*.r-I)=o
.,E'anr;,

EAEX =rip
{3 ffi

.6sin 2x

J3 sin 2,r

Jfsin 2.r

Jrsln2r
f-a^.

{.r$nzr

',Esin2x

sin2x
ts
cos2r

.8.6

-
JT

{1 (Deduced} ffi
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II{HEr{(e}

J

t -f"ol 
,[-.r*.0] 

,

#* 163r sm' s*! = Idtf cml ls

3

>....+l

{n OtrotU---,

tncorrect value J' =0.055 !+
v

v =l8.3,Corrsoi vatus 
* = O 06t

(o.oor, *=0.06l 
t oool

(E) -\4f

I

,IJIJ
I - irriersepl, ! a 

) =0.086

f =# =, f e)1,6279crn

e =0.086 * 0.00t) (3s0

f =l 1.6 t 0.2) (3so

{lv} Coupahggadisnl, rz =-l (fiom oquation)

(Gaph gent lr/stgqg rhur what is requbod-{epcndigg or{ strrdent' r ansrcr)
tq (i) lrqg in!gr_tio11_ Shsw: b' - 4tc < 0
{
JI

(i) cpl0,b-O.22 (;, lgyl - (-o.t I roJ II

{ (f) (u) ; 22.4
n? , ,r2

o-o

55

(r) E (7,-4)

(ii) Radiu

(r-3f+[v-
.tr'+ Jz -6x

t, = 5 units

FIF =J? OR

+2y- 15= 0

tilO y'|,r-?*

I
FT
r

I
t
ir

t

(l) Use ditr-prcnliation

(Hodudn le) 0U {o,o}.(r,r),(z,o)

;
EIr
F

l

(lrl) y=-x-3 
l 
t%#::.sunirr

I
(ti) Uso:

("or !;=l -zsin! $

(uD i

x - coordidate of : 
i

tt=-2.89 i r,r:-0-253 i

n5ri,r=Z i xz=? j

JSor':fi; 
l 
r*,,f:A + 2r'r{6)

(rii)

Max L =2,l0rn
0 = 64? (ldp)

il

I
T

(rv)

L =1.3rn
0 = 12.80 (ldp)

lanx = * */iri?l
,t

t';a 
-

7x (ill}(b): tdnx=;f, ;

I9 [Turn ovor
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rA M at lr/P2r MYFJ fi Ff4 Ets N [A

= 
E+

I
I

.I
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Name: ister Number: Ctass:

HAilCHIf,U HIG}I SCHOOL

PRELIMINARY EXAMINATION (21 2017

SEGONDARY FOUR EXPRESS

ADDITIONAL MATHEMATICS
Paper {

Additional Materials : Writing Papers (8 sheets)

4A47lA1
{ 2 September 2A17, TuesdaY

2 hours

READ THESE,INSTRUCTIONS FTRST

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

Write in dark blue or black pen on:the separate writing papers provided.

You may use a pencil for a;ry diagrams or giaphs.

Do not use staples, paper clips, hi$hlighters, glue or correction fluid.

Answer all questions.

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

Omission of essentia! working will result in loss of rnarks-

Calculators should be used where appropriate.

lf,the degr.ee of accuricy is not specilied in the question, and if the answer is not exact, give

the answer to three significantfigures. Give answers in degrees to one decimal place.

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

terms of rc. j

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

The nurnber of rnarks is given in brackets I J at the end of each question or part question.

The total of the marks for this paper is 60.

Setter: Ms Ting Shi Yun

This paper consists of 7 printed pages including the cover page.
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Mathenmtical Formulae

l.AI,GEBRA

Quadratic Equation

For the equation axz + bx + c = 0,

*=-bx{!-4*
2a

Binomial expansion

(a+ b), = a,, +(:)""t.(i)o,-t,. .(;) a,-,b, +... * b.,

where z is a pos tive integer *o ['J = , \' n(n'|)"'(n-r +1)
" \rj (n-r)trt rl

Idenlities

2,TRIGONOMETRY

sin2 A+cos2 A=l

sin(l t,B) = sin lcos.B *coslsinB
co{l + B) = coslcos8T sinlsin8

t"'{A,,B)=#ffi

sin2A=ZslnAcosA

cos2A =cosz A-sinl A=2cos1 A-l=l-2sin" A

tanzA= 
2V"!

l-tan'A

Formulaefor MBC
o 

=b -'sinl sinB sinC

A2 = b' + c2 -ZbccosA

A-larrinA
2

2
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1 (a)

(b)

Ansrver ALL Questions.

Find the range of values ofp which satisfy the inequality pr' + 8x + p > 6 . t4]

Show that the line y + qx: qr will intersect the curve y = (q +1)x2 + gx - 1

at two distinct points for all real values of q, whereq * -1 . t3l

3 (a)

(b)

tl l

tsl

13l

4 (i)

(ii)

2 Aright circular conq has a vertical height of (2rE - J^cm and slanted height of

I cm. The volume,of the cone is 1Ja8 +Jf 8)z-cm3. Without using a calculator,

show that 12 canbe expressed as a-bJ6, where aand b are integers.

State the values between which the principal value of tan -' * must lie.

The figure shorvs part of the graph y - atanbx * c .

Find the value of each of the constants a, b and c.

On the same &(es, sketch the curves y = J288x arrd y = 3x3 for x > 0. 12)

The tangggt to the curve ! =3x3 attlie point .4 is parallel to the line passing

through the two points of intersection of the curves drawn in (i). Find the

x-coordinate of A. t4l

BPt2017 1201
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BPt2017t202

The diagram shows aright-angled AACD such that cos L,]DC= 
5

13
B is a point on the line AC such that tan u,tsD-- -f .

Without fin,Cing the values of any angles, show that sin ADB =7Ji I4l
26

The diagram shows part of the curve / = )a(x - h)" * *l,where a > 0.

ifhe curve touches thg,!+axis at (1, 0) *a g.g and has aminimum.-point 
.

at(h, k).The curve also cuts the5axis u-ri,.

(i) Explain why h:2.

(ir) Determine the value ofa and of

(iii) State the set of values of m for which the line y = m intersects the curve at

four distinct points.

tll

t3l

tll

I

{1, o}
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BPt2017 1203

The equations of the line PQ and Q.R are y : 3x - 10 and 4y * 3x = 20 respectively.

The coordinates of P and .R are (3, -i) and (0, 5) respectively.

(i) Find the coordinates of Q,.

(ii) Name the quadrilateral OPOR.

Justify your ansryers with appropriate.:workings.

I

Given that ?ry is a point on PR such that OPQT ts a rhombus,

find the coordinates of T.

Find the ratio of the area of LOTP to the area of AOTR.

t2l

t3l

(iii)

(iv)

I

12)

L2)

(a/ Calculate the mi'nimum gradient of .y - 2x3 -gxz -1. t4l

(b) Giventhat f(r) -r*6'-3x+1),

(i) Find the range of values ofx for which f (x) is an increasing firnction. L4)

(il) Hence, state the coordinates and nature of all the stationary points of

(r). t3l

x(0,5)
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BPt2017t204

(i)

( ii)

(iii)

Find 
d

dx

Express
(3x =2)(x' + 4)

x+6

in partial fractions.

l0

Hence, find I (3x -2)(x' + 4)
dx.

At 8 a.m., Ship 14 is 100 km due North of Ship B.

Ship I is sailing due South ut?g ygh.

Ship 
^B 

is sailing at a bearing of 120: at l0 km/tr.

(i) Show that the distance between the two

AB= l0J3f -3or+100 .

(ir) At what time is Ship I closest to Ship B'7

after t hours is given by

t3l

T3l

t4l

tsl

1r (i)

(ii)

tll

t3l

t3l

Prove sin2 20 (co* 0 -tanz e):4cos 2e .

Hence, solve sin2 Ze (cot' 0 -tanz e)=+tioZe +zJz for 0o <e <36V .
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t2

A waterwheel rotates 5 revolutions anticlockwise in 1 minute. Tom starts a.----
stopwatch when the bucket B is at its highest height above water level. The radius

of the waterwheel is 8 ft and its centre is 5 ft above the water level.

The height of bucket B above water level is given by h=acosbt +c, where / is

the time, in seconds, since Tom started the stopwatch.

(i) ' Determine the value of each of the constant o, b and c.
: ., '.. .: ..

: j .. .....:'' .'-:':

(ii) For how long is h<*0?:

(iii) Explain what does the answer in (it) mean.

-*f,pd of pap€f-
Do check your work. All the best!

7

t3l

t3l

tll

I

t

I
I
I

hi
I
I
I

f,
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.?*!-T l;,+iir*; ? Afin F3 Ssliuti':''ii

I .-.r 
"tr 

snd {8}r -4iF}tF-6} c il I ' ae

-+pt+34p+s4q(r I

pi -Ep -gl$u i ,*r rihi.,;..*,1
I Jh.I ltri*rl: 4s , * : I

[p+effp-8]p$ I s

-'.p€-e {-\r FF8 i c:lil

-'.F>8 o=3

ib) {g uU-r,l +{ffi-!="-4x+g

fq + I).nr + ?+x -I:{ : [r

i}f,, c thod ,E

Diserirni nnnil : f2r I* - 4{+ + I}{ - I -,r}

: {Z+}' +4(.0}+ I}!

Sinrre t2qlI E & and 4(g + I): F S,

,', Dbffiminnnt P O($hot+n}

trti :

rl 
{ 
*' tat5 * f,e } = 6ffi * Ji'Eilo

Io' .=

_,I3jJIS+IE +12+E

trx- E

, H*30-E
l$

='9'+:JE

d' * Q'+3.8 +t3,'JT-Jit-

.L .i. ,

rl = -"-1 rJ :

I

I

-2I -f{'
i - $i{rrr d t-,}t: i

-,-- *L.--- -.

BP/2017 l?47

iT*ljrj-- 8x+p > 6 i 
Jsl -'9{t} *: lnn 

-' 
's e 9f !

Ii ti - J -tr |

I Pr' +E;+ F-6:+ (l I trr -| s 1.rn'-r <a 
I

"$a I ,l.Iu:s[, ]abe!graphsl

-I{its;

Zff B,:r : $:rP

9xq] ?, - -r'*'] 
: 

f,t

x=[.} tr .g.=?

-y=0 f,tr Y='2.4

.'. gruttifif, =+=I3
2

E =sr'
rilr

g-r! -- I'tr

:t 4l

.f'=-
:

-l,: = -----.--+ ir.t irii ,rlnt I bf{ffusE i{'s J+z-r{:rrd I.}
-ai

-1
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IADCSnZ.BDC

Methgd 2 -(The ratio happen to be length)

tan ZADB r - tan ZDBC :l

sinz.ABD' 
I Ji=T=-T

sin/.ADB sin IABD

713

,io ZADB=*(Shovrn)

Method 3 -(The ratio happen to be length)

Area of MDB-.1 -x?x 5 = f7,5
2.

. . t7 .s = 
+(I 

s{s.6)rir, lADB

snzADB =*(Shown)
26

6i) The curve is qlgqLqtrical.

6ii) (x_- I Xx - 3) : Q

x'-4x* 3:0
3 e -4x+ 3): o

3[(r -2)' +3 -22]=0
3(r-2)'-3=Q
a=3
k:.-3

6iii)-31m<0

I

7i) 4(3x -' 10) + 3x: 20

llx: 50

x:4
y -2

{). (4. ?\ /

I

I

P8 = J$- 3)' + (Z+ l)' = .,/t O

Since OR= OQ and OP: PQ, OPQR is a kite.

Students can also show that the midpoint of OQ

lies on the diagonal PR.

Tiii) Midpoint of O8: (2, l)
Let f be b, y)

( r*s-.Y 
= 

!) = (2,r)t2'z)-
a= I and y:3
r (1, 3)

?nR= JW=Ji
PT = Jr' +4' :2"!i
area of LOTP : areaof AOTR

2.rEr 6
2'. I

Tivl

Students can also use area shoelace rnethod.

Area of oTP = 5

Area of OTR = 2.5

8a) Method I
dY 

-6xz- lgx + Iizl :t2x-lg
dx dx' '.

When l7;- - I8 : 0, .x: 1.5

Grdient= 6 (1.5)'? - 18 (1.5)=-13.5

g 
=12> 0 .'. rlfulirnum gradient

dr'

Method 2

dY 
- 6xz-r8x

dx

= 6(x-1.5)2 - 6(l .s)'

=6(x-1.5)t -13,5

nts only find the grad

clude that' they a

which is not a kite

Students can prove diagonals are perpendicular

AND one pair of adjacent sides is equal in length-

BPt?017t208
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cos Qe+ 45") - 0,5

Basic angle = 60o

20 + 45: - 60,300, 420,660

0 = 7 .5" ,l2l .5", I 8,,l .5o,307. 5"

I2ii) Scos 4t+ 5 = 0
6

cos tr- - 
r

Basic angle = 0.89 566

lf

-1=2.2459, 4.03726
6

[=4.28935, 7.7106

Duration : 7.7 106 - 4.28935

- 3.42125

:3.42 seconds

t2iii) lt is the duration of the bucket when it is
in the watetr.:

(accept "belitt tsater level", "submerged
under water'? )

BPt2017 t209

lSii)

l' t',

roi4. ifs, --:1,;) i i"- 'tr;:r-'ii 
* rji;f ig i; .. ,i I i

dA.B__ \.21' .: | .icos2d-4sin2tt-.2,i'.1' i

dt J3rr -3or+too I ^^ . j,
I tos26-sin20=YL

dABIZ
When -:.- - 0, 6t = 30, .'. I = 5dr -"' 

w'-Jv) "'-J 
| .O*, 120++s"1=Q

Methodt L^ 
' 2

I 4.9 5 5.1

0 +

Sketch
\l

\ '-:Iaq\_,

,- AB is a rninimum. I ra; perioo = 12 seconds

Y=tZ) b=LMerhod, I T="',U=e ,rl=8 , c=5

dz AB 30 __(6t - 30x75 - t 5r)

clt2

when t=s, ry=g >o
dt'

.'. AB is a minimu

Tirne - 0800 + 5h : 1300 or lpm

l I i) sin 
2 20 (cot' o -tan = e)

=(zsindcose)'[T# #)
=4sin'ocos'a[W)Y -YY - 

t sinz ?cos'0 )
- 4 (cos2 0 -sin3 0)(cos' 0 +sin' o)

- 4 (cos 20)(r)

- 4 cas20
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BPt?Afit21 0

"*;'rrf,"i, ---r ''fn= 
-- r.,, -Ij.;;tti-1; :-iI

3 {.'"_L ,** =.i,T - +}

Frrr iix) r,l h,f; i*r-rs$iru,f. f(.xJ> fi-

Sgnfe *t 
tt 

> 0, --t 
r * -5.r 

.* i{ s il

-*'3:i.r*+{[
(-r -= I lt.n: 4) c 0

I {r'l -t

Stlii)
iffi} ftlFthilC"l

,{

iDt-)* I{:[

- [n{xt

b
IJ

IH,EDI potrnfi

eil*[r"{*=+4}J=;.*

ii -j t d,E +' ?4 
"tl 

8.r + f,,'?ilJp;@=i;;,*r*+

.k + ?.f :.{{#- + 4tr + (f-l + [l]fi* - Z]

Tr/hcn -r= 3" !g=i!-.g + .d: fi3n 3 g '-

f;urnp.*ning uocIl'oir,3i E = -.{ + -I# + fi *, -A

ilrxnparing soe{Tn[,.fi Ed = 4rf -- ?t + C . fl

,lt- t'34 6 2-r

-df ' = [lB6t'- 2Dl}r + {lfir}i - zfl rtfl - ?0rHln}l) ($s m["
J6E * l0[,[00 - 40fl01 + 40,[rt'r + I [rfir: + I000r - z0firI

4Er =J00f1 - 300ffr r 10000

J6I -lDfi{lrr -3fitr+ IDo}

JE =Ififi;i - tBr, xl0 (Slzuu,nJ

frlrth +o +

?'Et'-" 1ffi'

JJ

..,ff 
3 

= ri'3[ir,- lfl tU' + { I 0lJ= - Ii2t:r J- I [r]]il flrJ u.rrs 6[ro

--{f 
3 

=ltrJJlj - j'D,L'I'[tr+ Xr3fiflil

JE * I r1*r:=-}ffi {SFr,:,*rnJ

ErE-..:! !i 
..m-g-ap 

- 

F-:-a':r-E::^:./

tlx- 3]{:r' + ,t} J--r -- 2 .,r' +.4

JtIr,lh,H.$

F r+-6I _-fi1
'l {3 * - l:*{t;? ='+J 

*

-JI "--.*gftr
{* =4)

Ir 6 Zr
=-il---'- --dr

4,r-3:r-2 :'+'4

Iltihfj.r-d1l . _ -, 'i
7- . -l :-* - '--- - t. - In{_r 

, 
+ +} I* +-

4L I 
'rD' 

_r

= J-l*{-r, --a}- 
+ 

hu{;r" + 4)+ r

 

 | Page 209

Sm
ile

Tut
or

.sg

Need a home tutor? Visit smiletutor.sg



BP/2017 1211

20L7 4EAM Naval Base Prelim

3

Answer alt the questions'

Given that tEn I i *, oos g = -{ aao oat / aEd I are in the sane qrradraot,

'12 )

calculate withoutite rise of calculator' the value of
tzl

(D cos(l+8)'
A t2I

Ci) oos-'

o Findtbe equation of acrnve ** H 
= 
& 

and which passes ttnougfo the

point(l,?). 
\ ' t2I

(iii The cun q for which I - 2t + k' where & is eootrstant' has a turaing point at (2' -9)'

iff Heoce,findtheequationoftbecunre'

T he diagraa strcws part of tbe graph of y = ll*- 4- I where P (-l' -t) is &e

rr.ininnm Point of tbe graplL

tit Show&attlre'ralwof*is-Z

[U fioOU*u"*rdinaes ofthepoints p' RanilS'

'(iil) llence, wiile do"n Ae range of vatues of x fur whichy is positive'

tsl

tu
t3l

tll

[Turn over
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(i)5

4

Wrire do'*m dE prrncipal value, _tn rariians 6 a raul$pte of zc, of

(a) s$n-'[+J ,

\t-)

(bl ran-t(- t).

Solrre the qration 2sin2n=-1 , for 0< rs z7r.

Findthe raage of values of&forwhich the line y = k-2ix dos not intensect

becurve y=x2 +2. !

Hencg desffibe 0re relationshipbetweeo the curve Jr = rr +2 and &e line
y=l-2x.

6 (i)

Gr)

Gi)

Det",'iae tbe nature of eachof rhe sationary poinr of ttr curve , - 'i 
+ 1- x-l

tll

ttl

t3I

t4l

tll

t3l

t3l

t3]

t3I

tsI

121

Prove the idemtity 
I + cos '{+ oos 2l

Ein l+ Bin rrl 
EF cot /4' '

SPetch the.igpph of y = 2sin Zxi=g':ftr --l30o (. 2sS tr,Bgoa

Giventhat y=zol, show 

"":* 
= xe; +2e1 .

Helce, find the,exact valrc 
"f f ,"2 dr.

Express,# in partia! frastions,

Hence, find f 
2x1. 

Tirl 4r.

t6l

10

G)

(ii)

(r)

(ii)

fTurn oyer
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BPt2017t21 4

5

ll The diagra shows a proposed rouls ABCDEF travelled bya group of cyclisr

D

BCDF ls a rectangle. ABC ie a stnar:gbt line and tlc lllrle AD intersects BF d. E.

A E : 2A lan, ED = l0 km and angh &dA is 0, wbere Oo < e < 9e .

The toal disu:ce ofthe mute is Skn.

(i) Show that the total distancq S, is given by ,S = t0 + 30cos 6 + 40sin I . t2I
(ii) Express 30cosd+40sinB intheform Rcos(d-a),wbereR>0and a isan

aculaangle. t4I
(ii[ Given that the tohl dishnce of the route is 60 loa, find the value of O. L21

!2,,:!;;,-'14 rnan is siring on aboat at point l, 50 metros ftom a point Xon;alsmig[rt ooast

" He wishes to get as quickty as possible to a point Cou Ore coast 600 metres fiom X.

From l, ho rows the boat at 40 m/orin to point 4 and theu cycles along tbe coast at

50 rn/rnintopointC.

Expresr the 6me take,n for the mau to Eavel firom ,{ to I md 
^B 

to CiD tnns
ofn and show that the total tfure hken, f mr& for the man to tnavel &om I to

cisgivenur r=J@ -|+n. t3I40 50

Obtalnanexpression f* *. t2l
dx

Find ttre distance from Xwhere the amn sbould land so lhat he can get b C
in the least possible time. (Notq Proof of minimum value is not required) t3l

(ii)

(iir)

[Tum over
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BP12017 t215

ru

14

13l

[2]:"i,

i2l

t3

ABCD is a tzpeziurn where l8 is pamalle[ to DC, aa1| angle lBC + an$le BCD = 9Qa .

The coordinates of/' C ad D ale (0, 7r,(9,4) and (3, I) respectively-

(i) Catculats tre grdientofDC

(ir) Findtreequatiouof{teline8C.

(iii) Show tratthe coodinates of Bis (6' l0).

---ENDOFPAPER- 
'r
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Girrcn that 2{nD =?72-*, find the value of 6' \yi&Erlt usmg a celculator. t3l

. The exr-essr'on ar' + 4r1 + &r- I is exac8y divisr-ble by 2x - I aed has a remainde,r of
-6 wheu dividd by x+ l. Find the value of each ofthe constact a and of D. l4l

:

f*! t*"ti"o f is 6e6ned, for all values of x, by f (x) = * 
. Find the valaes of x

t<r which f b a derea$ing function.

Solve &e equation I - 4xz - Ex+ 8= 0, expressingnon-intger solutions in &e 6m
i*-.6, where a and b are intcgens.

Solve theequation 5l9Bz /= 4+bgr2.

The curve y = I - 6* + k toucbes {hepositive .raxis at point l.

t4l

tsl

G) Fiad tlp coordinahs ofl.
r...:'l:.r, ..., : ij' : 

..

'tuii'i'rtut" vdrlue ofit #mo the valrc of':llE'atl.

The mass, m grams, ofa radioactivr subshnce is modelled by atequation in ihe form

m=We'o,

wLere zar and &arecops&nb sad, istletinc in days a&rthe mass wasfirstrecorded.

The table belowgives values of n and r for 6e days reoo,rrded tom I0 to 40 days,

: t darrs l0 20 30 40

,7 grAnb 40:3 n.o [8.1 t22

BPt2017 1217

t5l

I2l

t3I

(t) PIot ln ru against, fur dre gr*ren data and &aw straigbt line grdph.

(ii). Estimate fu value of m$a&d lL

(iii) Assuming-&at the radioactive suhtatrcs decayed ata conshst ftre,
number of grams of subsErcr.- at 5 dala.

estimate the

tzt

t3l

121

[Tum over
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4

8 (I) Finq in ascending powers of.r; Bre Erst 3 terms in rhe expansion of (2-3x)s .

Th first3 terms in&e expausionof {a+bx)(2-3x1} ir ascendiog powen ofxare

32-l?6x+s".
G0 Find th value ofa,ofDand ofc.

(i) Using sin3x=sin(2x+-r), show 6at sin3;r may be expressed as

sinx(4.os2.x- I).

Fitrd all tlre values between 0o and 36ff for wbich 3sin3.r= I6sinrmsx,

r0 The rcots of the E:adratic equatiolr rr + 5x+2= 0 arc d arrd p . Fiud

G) the r.alue of at + ps,

Gr) a qrndratic cquation wirh roots 
fr 

*O #.

The equaion of a currre is y = ;rt + Oxz - I S.:r + &, where ft is a constaul

G) Findthe setof values ofx for whidryis a decreasing.fimction,
...i: j.:

(ii) Findtbe.positive value of * f,or.urhich the x-axis is a',Algent ro fie curve.

The vuiables of.r aod/ increase in such a way trat, when x - 2,y is increasirg at a mte
of0.5 units pr second

(iii) Findthe ratp of change ofr,whenr-2

13l

tsl

BPt2017t218

t3l

tsIGI)

t5l

t3l

I1

t4l

t3l

t2l
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The diagram shows partof&e graPh of l=frr -6x+ t I passing throEh dre points P

and Q- The curve has a miuirauro poiut at P'

(D Find the coordihates ofP' t3I

Tlre gradientof thcline Qis4,
(iil Show thatihe coordinarcsof f is fl'6)' t4l

Gi1 Shorying 4! rrsn,working find fte,total area of the stadgdregion' rlir t3l
,.i

13 (i) Given that tt =t , o(press 2tr =22+t -7 as au equatim in u. t3I

(ii) Hence, fiad the values of,x fs which 2b -2"3 -7, giving your aosurer, where t4I

apProPriate, to 1 decimal Place'

GiD Explain why the equaflon 2& : 2."i - & has no solution if t > 16 '

t4 The eqmtiou ofa circle, Cr, wi& csrtse I' is x' + f -l?s- 6y + 35 = 0 '

(D Ffudee coordinatcs ofz{ and the radius of Cr'

G) Show tbat the pobt P(3,4) lies on G'

(lii) Find the 4ratiffi of,tte ungent to Cl at P'

A second drcle, Cz' las a diauaer8r' The point Ehas coordinatc (-2' 2) amil the

cquation of the ungemt b Cz * F is 4y =-?x-48 '
(M Find the equation of tre diameter EF and hence the coudinates of F'

(v) Fisd the coordinates of its cense aadradius of Cz'

-Ead af PaPer-

t3I

t3l

tlI

t3l

t4l

t3l

12

I

[Turrt over
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$et $BSe Add hlttileffialits

Prelirn I* I017 t$oEutiorts!

ftrpcr I

I(i) Qnednnnt 3

MI

A1

AI

AI

(ii,
rl Inss l+2

cEs f = -!*-T-

MI

4il #=68 -tf'

,,,=ffiil'*"

= =l!: 
+*

?*- I

. Subsr (1, t into aluatiotu

tr- -3 Lg, _ffi1 __*

6*l$

EquatioltiE =il} +10

(il}(a) 
H=xt+l'

firr=!,fl"n
{}=ftll+#
*=-4

MI

gt
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t
t

tblH-rr-4

?r!
J o r; -$'r *c

Z

Subst {}. -9} into equatlon,

-g = (}'rf -4(}}+u

-5=('
Eguafion is jrr =-Tr -4f - 5 A t

3-

4(t)

(ii)

{ffi=Jf+r
nr h,{i=t#+tl
a*bili=3+J#+l
{t+D# =4 +}Ji
il=4.6 = 2

y*|fu--{-l
Subtt (-1, -U
-l =f-*-{ -l
[f ,=l-&.-4

P= -t-I
k =-2

I, ''l- lr - 4*l
Lrt r =0,

v=l*4-l=l
LEtI=0,

oal-2r-4-l
I = l-I*-4
-:/;--Xol or

-f E -l'f
E(-I's,oI

l',( -1,5 Or r > -'{l,S

MI

MI

,$ t0, n

-!g--.x=,-l
,f =-$.5
Jt (-+,F, 0I

MI

A[.AT

BI

F1

Et, sl

BT{iiu
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3

EI

sl

(Q3,+{]

Esslsmgh*slnrl,=0.53Xf0 (orfl Mt

Nc+v tailget 0g r S*r
g3 p $+O5UI60 , Ett= 2rq-0,5f,3(O fuIl

= 3.f6$X = I?596

7x =5.6652,5:759f, 9,94S4 12.0428

.r F I,$3,2.88, 4.*716.02

6fl1 JEk-'2In '"-(U

;.=*l +2 {2}
$atst {l } inrs (3}

k-hht=r3 +?,

rt +?*,r+{X**}= 0

Sr-4ne< $

t?tt|) -4{lx2-'t}<(r

4kt + 4& -8 {0
&3 + k"2* 0

(**t)([ +21<0

-!<& < I

AI

Irf, I

MI

lL! I

AI

Comptritg, fr* [

6r -4cf a ,t'3 +* -z

:;,,,+(tl 
_2

Hnn+A r, .= I -lr in I t*nEent tu ths Bl

ttlrgc J. :F rl + x,
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dl

7" J=#.r- |
-g = 

{s-.t[er]-,[r' + rhJ
dr (* - l)t

{Quofimt ftule}

= f-:3r-3
(r-l)=

Lsr 9=o
dr

,-r -*Zr *3 ,L

ffi=u
(x.*3Xr+ l) c= fl

.x'q 3 or *l

.)r 
co E 0t -2

MI

tuft

MI

MI

# (or t*deuvariveresrl

rr@l)-{r''***s)tl
= j ' 1F' -'-+'- 

ft-l)'

At.r =3,

#=l>o + (+a; ieaminimumpottrt AI

Atf = -1,

# 
E prl < 0 + (-I,-2) Iir msnimur$:gofnt At
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-Il

8{i}

ilfs r:r

t:

I +ear,I + ffi$ed

sit|.t +$ilr 2n

I+crs'*+ (xms!rf -[}
-l ; -'- ----'n .' .trt 

t--- 
- 

'-'-- -'

sin r* + {3sin dsor C}

ED$#+Xcsst r{
ED

einl+f*in,{on*,{
cDtr fl{l + Icos l}

!!l

6iil j{tl + 200s,il}

o&t f,
r.r . ..F. ..-r..-

rin.rI

- Eolrl E* BHS

MI

MI

AI

-l B0o -lx$o --90r
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SI
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m

arl
Fa
IrfeEEtrt dHE

t----t
oltr

tr
ri?

I,,L

,s,++
>ttt f f?----i 
''fr 'l tA 

Ti.rn-.L{}R+
Ht.{r

a H . ?---R Gr a, ,rr.r 
=nu htr! rl{ ' ' Q} qF

lrqqrAU

-,f, ,fi, *!-, GrS
.tilnilr

t-+
+++

hltt rta$st-S t-+

:
I

:

.fl {}

-i

" 
rtlt

;fl
r tFl'!-:

iX,s
i rtor-er

1! <t\|

G! +
d.. Itl tf
!i; tt
F:}{
rii t'a

.5.
lr!
\-l

+-+
.Flw
Glt
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7

.r +1

ef *r- I

+t'+ r +Ii
4t' +?r- f,

:fi +$

, -.t*j = / *f_
(fr-.U{r+I} 3r-I -r+I

-r+5 lt d(f +I)+fitlr'-l)

Ldr=-l
- t-JI + 5 ., E(-?'-,1) +' B s.'2

I.et.E= 0.f

-0.J+5=r{(l-f,} + rl= 3

u' +Jr) +i .r . 3 2,

2r'+.r-l !,f-l ,T+l

MI

ftrt

MI
AI

AI

BT
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T

It{0 $inf =ff + Bl=?ostuf,

cusd=# + ,48=,30ossg
l0

nin4=gf + Efl=Ios6f
IO

to.s f =P + F1=Igcoof [,ll
l0

$= rtE+f['+€D+D8+ EF
iil 20m* 0 +l0css fl +tl0sitt fi +l0sin f)+ tO+ I tlsirr d

= f 0+30Do6 fi+40sinfl AI

(i|} Illaoe 0 +4llsin f =Jtcus(d - a)

30cos #+ 40s n O =^R oos gws ot + J(sin dsin a

By comprison

38= ,Ecosa ,-- (l) ond 4O: .8sina .--r e\

flf +tlf. $t +441o rtr(*s= a,+sh'al Ml

?500 o ,tr

,(= X0 AI

{2} }^4 -. _ 40

ff r 
lind=;il h,ll

-4p! = tort- 
i = 53. I3Ul' AI

Thus, 30cas O +40sin 0=50sos(f ^5I, I")

(iit} t0+30cos 0+A0siuf *r 6D

5om(0*'53.l30te}= 5o

coc(a -5i1,l3olo):1 h{t

fr|.--13, I l0lo = 
(JE (QI, rqiect Q4)

ff=53. Io AI
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IHiI sisience frsm,,f te g= $q sil'

Time ukrr fisrnrl m s = :f t'150f,- rtirr
40

Timr tekm frsm f to f = 
6[lli*trin

50

roturflnc_r =JW_#
= 
ffi-j1+rrmin

40 50

tufl

fLIl

AI

82

MI

MI

,r = -6#.7ffi (r6,ffiil AT

.rr + 250{I
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rff

rr(i] Gmrdienrorsc= #* =*

(ii) Grndfenrof BC = -j
,I, = -tr +f
$ubtt t9, 4) into tqumion

C --2(9) *e
so?l

Eqmtior ofSC is I * -Lr + 21

liir) Grad{ent of tE= t
l

J.=;-t +c

Subst (0, n into oquali$t
I

7 = if0l*I'
t:7

BI

AI

MI

Eguntiun of rrl,is y ",|* +T ---(1) futl

y = -7-x + 22 .-(2)

$ubst (U into (X),

I
-x +? = .-?r +22 tvtl
1,

55;=15
2,

.f =6
J'= l0 I (6' I0) Al

rl0 3 I 6 d(iv) l*a = ri, r 4 rs ,l
E 

itt+rr+g{}+ 
4z-zl-p-24-u] h{t

= df uniu* A I

MI,AI
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{ESN A}tlarh pretlrn I pupu I_ I0I?
Anstl,er Sc]tmB 

r' . - \

Zl't " * Z:ii''.

f{*l ', 44.' +4 nt + rLr* I = 0-'x' -'f

*rjt'*+r*r'*tr1)-teg

q tr *{t} - ..tn, -, - (l)

f(*l)=q,f '+4-tl +6.r -. I =0
flt-Ur + {(.. l}' + }(-l} - I =0

dr+[a9---- ts ---(2]

$ub tllinro (e)

-4b+ 6 =,!

0 =-J
*'.4 = 

*l?

ffi
g -,rtt ag g.rr-,--

{r'"sI

8n[8 {tI *9f > 0, a$d fiefrrnctton fis adecrmsing firnctr,gr
9*rl <0

#r*9rS

{x+3}(x"'Ir>0
J{ 4 ar r>S
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d .tr *4,rr -8.t*ft=$ ,

Ey hial Enrl sftBr, {r + ?} fs a fassr

(t + 2J{r= -'6.r + 4} - $

f,- - t=6) t {-6}' - 4{Ut4}

r{t}

Jr=2 Sf

s I Slog z ! s: 4 +Io€y ?

i-5logry-[ogr2-4=O

Slogr,y_#,*4=o

s(log, yy '*4togr !-l=g
(loBa !- IfiiloEs;l + U=0

lo1rI-1 or lsgrYr=-i

y=2 .?=0.871

6i Point I is a sutioncry Point

E=g
ils'

y=rs-dr'+,k
gu'- 3rt - rzt
d,t

3rt - [!r= 0

Sr(x -4) = 0

.*=0 #r x:4
Coordinatgg qf* ls (4, o) ,, ---, * ,, , , ,.,

I

I

I

I

I srt

r,

?
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$H

=o

r0I

1

rr +5r+ 2== 0

$um ofrooB:
4+ Ba-'5
Frpdudof roots:

eSaI

o'+.t'
=(a+Pl$r - dF+ F7\

: la + fit!{E + plz -2o,d. - dfil

= (.-s)il-5)a - 3(2)J

= -95

lBlt

I

Sum of roots:

fr.fi
7*7

sr+ frr=agT
-95t* rr.4,

l2l*

=;^gl-4

Froduct af r+oE:
d$

*ql+.!--

f7' 
^ nl

*l
e{
t

ii rr
,,
-

.t

BP12017 1235
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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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REdhB

=J
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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
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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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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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CANDIDATE
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The total number of marks for this paper is 80.

f 6 printed pages.

fturn over

 

 | Page 274

Sm
ile

Tut
or

.sg

Need a home tutor? Visit smiletutor.sg



BPt2017t276

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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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
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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
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tl.
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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- ,
\ 
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a7

'-&r 
J-

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

3 a t kx-:.1
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at )'*l
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-@

I

y" l- tX-|. l

!3= -Lx.-?
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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

@
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d
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--(0
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Qe
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Puper 2 Answer
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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

page
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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

[Turm ower
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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)

Yishun Town Secondary School
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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

Yishun Town Secondary School
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9
Juu' (aff rs) = +

tune* t'tun$

,i
>+

4t ahrr>

'tc\vr I A

si rucq 
"

teg lo

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

*= f{r:l (t-E+#x rr)
=(xr, (Jx+r)'L ,

+{r')3-r r [(r"] . 
'it.^'' 

*"a .r g
8$qct x- ur,1 I'.,

r*t3 = G

I*= -j

: t *,OS'5

(srno){ccq
I 'T s\rrla

ts-$(,"e)
: 'izrnA (sh'"*;n)

dt) (f.-n=-rr) rtsel,J =,is"r,_a

tanD j *..,b
ta = *f tt'hf$

Irt $ = *a*0,

ge lrr*T)
ot3 = [ *'1'

fir$+r=.=
(9'+l "= G

+nv'i.a - I
.t\h D=a1

o( = to1-(t 
)

=1r€t.t

c; i Ii
e. .b\fr

l- for,r)frfurq$

'-fnrr)A r ft
'tfirrr A

[3su r A €\80 $. 
o,

$il Bg obseruho*r,

P=3 '

H t-ax I 3 o io}. C:3 qR

x _.L, .>+

t- 
- tf:

ri) 
$=[*-;*t 13

ft+ [, L=o,1

$ 
? [r-lto)[ u=

j= + frto,+) # 1

iii\ g = it *axi +3 
-Ot 

1 : 3x '*-G

0 =€)

tt-at\tI * 3t

tt-rx\ = 3X. -3

t*aX=3X.-€ *ft t-)( t S-3,h

i,==1. --; ; 
x

,). 'i >

; {a.l&) . "t 
'' 6 i n, *,,i
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*j er
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