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4. Omission ential ng willtresult in loss of marks.

5 &alculator is expected, where appropriate.
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If the degree of a&uracy 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.

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

8. The total number of marks for this paper is 90.

This question paper consists of 19 printed pages, including this page.
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Mathematical Formulae
1. ALGEBRA
Quadratic Equation
For the equation ax® + bx + ¢ =0,
= ~b+\b%—4ac
- 2a

Binomial expansion

@+b)"=a"+ (T)a"'l b+ (;)a"*2 [ (: "

n!
rin—r)t ~

_nn-1)..

where n is a positive integer and ( )

2. TRIGOW N
Identities / Q‘b
Sa=1 O

+got? A 3
{COSA sxr@Q QO&

cos(A s snB@
g Q ta
q sin 2A §
OSQ& —S1@A‘\-2c9§2«1-1—2smA

OQ}}:\ 2 i-\,glanA

°1-tan“A
?;\:b;;\b"’ &
Formulae for AAB

a?=b?+ 2~ 2bc cos A

1 -
=§ab sin C
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Sobe AT —fx+Z =z (4

«,m+2=x
m=x—.2
76 =(x —2)° (111
T—bx=x"—dx+4d

W HEx—dx+d-T=0
“+2x-3=0
[x—11x+2)=0
x—=1=0 erx+3=0

a= x=-3

: i (6 + 16)m .:{:s.\Tledjus of the base of the
Y O Q" i
vt hout L@ﬁ calc@tm; {}{9 ight of the cylinder in the

. &
L rati 1ok %]:'U:I at learly, [41
ra u@ K }ﬁnm epe cleatly,

&_‘0

ﬂ'@) o

h=(3‘\"§+8)(1—~."§)

S
h=—3ﬁ—3tz—aﬁ [M1]
h=%’§

h=%+%v’§ [41]
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3

Sobee the sitaultaneons equations
_lenar
L, ;ES :| i

loge (14 = 2w —logex = 0.5 .

bE
B =7
g 3(3:' J
3y=3:\:.—8
y=x—B -eml 1]

loge 14 — 2w —log.x =05

log &:?2=D.51ng9'5' Dy/ M
: 4’ Gﬁfb

T : F
logg—IL—lnggE!“ "J‘, Q:?:‘
(14 ; ¥ _ 5 *Q;%
)
e
R &
: (]
Q ‘b’ \0%_@5"
N
A
@.;qﬁ {_,p
@Q L]
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&) Express y = —3x% + 6x + 24 in the form of y = a(x + b)? + ¢, where a, b and ¢
are constants. 2]
y ==3x%+ 6x + 24
=—3(x%—2x) + 24
=-3(*-2x+1-1)+24
=-3[(x—1)*—1]+ 24
=-3(x—-1)2%+27 [BI/B1]

(b) Sketch the graph of y = —3x2 + /// g poigg\nd y-intercept.

QQ [2]

e
&
B1 max curve shape / max point o)
N
Bl y intercept @) (,0
é .
R

(©) Hence, explain why y cannot exceed 27. 1]

Since (x — 2)? = 0 for all real values of x, OR the maximum point is (1,27),

the maximum value of y =27 and thus y cannot exceed 27 [B1]
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5

The cubic polynomial Fix) = 3x? + e — Ldx + & leavesa remainder of 40 when divided
by — 3 and it is exactly divisihle by + 2.

fa) Showthatk=1landk =B 4]
F(2) =40
B(3)T + (3T — 14(3) + & =40
BL+0k—42Z+ k=40
D+ k=1 fegrl) 1]

F-2) =0
o R g, LIS . i,y B Sy

—24 +4h+2B+ k=0
k=—4—dk (egni) //

N
o
Sub () imto (1), Bk =4 — 4k %%‘-b
3
N wc® &

in iy
sl e o (2), Q %&.ﬁqa{}z
DV® &

R
‘p@@@@f’%
(</+ &

S

&
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(b} Hence, sobve the cubic equation fz) = 0, E]
Blewl= Ll —B=0
Fli=Z =10
{(x+ Z)isa factor

A+ 2B - —H =0 [l for uadratic factor]
¥+ Z=0pr3x’—Srsg=0
fnl R e N o
x=—2 = o (1]
x=-2  x=226 x=-0591 (% [a1ia1]

Terrn independent of « = 20412 [&1]
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(a) Write down and simplify the first three terms in the expansion of (2 — 3x)°. 2]
— 964 (6) 95— 6Y 940 3,432 4 ...
=2 +(1)2( 3x)+(2)2( 3x)% + [M1]
= 64 — 576x + 2160x% + - [M1]
(b) Hence, find the value of p if the coefficient of the %term in the expansion
(i—xﬂ) (2 — 3x)% is 1216. 3]

1 p
———}(64—576x + 2160x2 + -+)
x

64 p
=2 2 (-576x) + -

:g_4+57ﬁ+... /// Koy

x x l"

Coefficient of 1=

64 +576p

576p

p=2 QO L(g
\ @Q .\\4‘2’6.\\?"\{5@

2

\P'b
4P
&
5
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8.

The population of a species is measured daily. The results are tabulated in the table below. =5 Eaxplain what the walue of o represents,

Number of days, 7 1 2 3 4 5 It is the initial pogulation of the species.
Population, P 174 192 211 232 255 It is the population when £ = D Bl
lg P 2.24 2.28 2.32 2.37 2.41 i m ; B
[t iz the population at the beginning.

(a) Itis known that and P are related by the equation P = ab’ , where @ and b are constants.

{d) [l Use your graph to estimate the value of o
Express this equation in a form suitable for plotting a straight line graph of

lg P againstt. 2] wintercept=2.195 [Tvll]
lga = 2185
F=abf lge = 21951410
igP = lgab® [M1 g = 1019
lgP = lga + igh® a=15667
lgP = tigh + lga 1] 2 =157 (35
; ; A N
(b) On the grid below plot1gP agai ne g@. 2]
S Q
g P ®e ¢
| ] | H} | T
|| (M} |
T 1| [ -
I
2.40 e ... VaSEEEE SSaERLY
1 7. iumm
il I 1 L )
| 1
HEEE L
W i

HHL Bl cuty axis »
5 u " B1 join 5 points with straight line {}{\
2.2 90 fa)  Stabe the &QE}JES hetween which the principal values of tanlx must Lie.
= ~F a ™
O = ton~ly < 00 [B1] accept;
2.20
b}  Express the principal value of sin [%}I 11 radians as a waltiple of i
ik ) = 1
2.15 gin ( ﬁ) == [B1]
2.10 ;
0 1 2 3 4 5
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10. Ttisgiventhaty, = 3cosbx+ candy, = —1 + 2 sin 3x.

(a) Find the value of ¢, given that the maximum value of v, is 4.
a+c=4
c=1 [BI]

() Find the value of b, given that the period of y is 180°.

b=2 [B1]
(c) Sketch the graph of ¥, = —1 + 2 sin 3x | %
F's B1 for correct period, 1.5 complete cycg’ C = (
B 1 for comrect shape of sine graph
B 1for correct min and max points f grfc =
Va O

(d) Explain how the graphical method can be used to find the solutions of
2sin3x — 3cosbx =c+1for 0 <x < 360°

Sketch the graph of y=3 cos bx + ¢ on the graph [B1]

in (b) and find the points of intersections of the 2
curves.
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(1

(1

(3]

(1

11

11

12.

sin 45°

Without using a calculator, find the exact value of

cos60°
Show all workings clearly. 1]
sin 45° V2 1
cos60° 2 2
B1
G [B1]
1+cos2x
(a) Prove that ———— = cotx. [2]
sin2x
14+cos2x _ 1+2cos? x-1 er]

sin2x  2sinxcosx
_ 2cosZx /// rb’\
" 2sinxco "" ™
= cotx [a1
‘ b & O 0
C
i B @xs@&Q & 3]
sin
Q &
DV &

4
28 = 1! 5,5.0341,8.1756,11.317 [Al, Al]

6 = 0.946, 2.52, 4.09, 5.66
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X% + 4x-2

13.  Express T

in partial fractions.

x?% + 4x—2 5x—2
— =1+

x2—x x2—x

5x—2 M1 by long division
x(x—1)

S5x—2 _A+ B
x(x—-1) x x-1 [ 1]

S5x—2=A(x—1)+Bx
Subx =1
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[5]

14.

Leircle has the equation ® + %7 — 22 — fy = 22 withcentre

Ii&;l Find the coordinates of the centre and rading of the cizcle. [
Centre = _—54% [B1]
=(13)
Badine=f1+ 53— (-22)
=NE
= 5 A units [El]

M The eguation of the eircle represerft{sﬁ ) Loiorve 1;%'%& where the
centre of the circle is the location oF it Q’b
o0 O
* ‘-bQJ
Explain if an indfid ~dba point X( 42§12 ahdb% recelve Wi-Fisignal on
lﬁ o® c,c'&
Q" ® &
SO
& &L
N ch((“
NP
‘;‘)
& om

Q/ S
. {5 _ .
Since the hngt?mﬁ}liﬂrls less than the radius of the Al

cirzle, the person is stinding mside the circle and is
able to recefve WiLF signal.

14
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{c)  Apoint P, ) Lies on the circle where g < 0. & line AF passing through point Fis

perpendicular to the line ©F. Find the equation of 45, ]
52 432 - 2(5)— v = 22
e e
(= TIp+ 1) =0
p=7 refJory=—1 (1]
F5-1)
Graddient of P = =2
=—1

Gradient of 45 =1

Erquation of 4B: /
oL =1(x-3) /

M

P

[&1] &
o

D

o

A

( b S
Q} Q‘Q e
Q xf.?@ @.QQ’

¥+l=x—
w=x—B5

D P&
6\- 53'1\ 43‘)
&
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15.

Find the range of k where the line y = x + k and the curve x + y? = 2 do no intersect. [4]

x2+y2=2-eqn (1)
y=x+k -eqn(2)

Sub (2) into (1),

¥+ x+k)?2=2

x° 4+ x2+2kx+k*=2

2x2+2kx+k?—2=0 [M1]

b%> —4ac <0

(2k)2 = 4(2) (2 =2) < 0
4k> —8k*+16 <0

—4k?+16 <0
—k?P+4<0 /
kK2—4>0 /

o

(k+2)k—=2)>0 0 ~/ q;(bQQ
iy /4 A%Q)
-1 & 0& &

%)

k< —2ork &7 1A%
0?&"" &

&S

B S

Q

www.KiasuExamPaper.com
231



16. Giventhat sin4d = — % and cos B = — % where 4 and B are in the same quadrant.

Calculate the value of

(a) sec A,

-4 24
-3 | ; 5 T s

(b) sin (4 +B),

sin(A + B) = sinAcosB + cos

Mi
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[2]

[2]

[2]

The figure shows two right angled triangles 4BE and BCD. Line 4B is perpendicular to the

line BC. It is given that £BCD = 6°, 4B =3 cmand BC =9 ¢m.

D
(a) Show that the horizontal djstance%e &'ﬁ
by ’, 6'000
35ind + 9¢050. ©
‘b%
b L O
¢t

Q" &

29
=
AE = 3si
SQ \% QraQ [B1]
OIS

Cogh == 2>
\ G0 QC%(E\\ c)\§'<’+ [B1]
| W

® E
&
3sing P8ross = Reos(x—)
9cos8 + 35inf = Reos(x—x)

R=4+9%+32

R = Va0 B1]
3

x= tan_l(a) [B1]

x= 18.435°

9cos8 + 3sinf = V90cos(x — 18.4°) [A1]
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5 3sind Sﬁ\cose in the form Reos(@—c) where R > 0 and « is acute.

(2]

(3]

18



(©) State the maximum value of L and the corresponding value of 8. 3]

Max value = V90 [B1]

V90cos(x — 18.4°) = /90
cos(x—184°) =1

o= cos~ (1)

= 0° [M1]
x—184°=0°
x = 18.4° sl
(d)  Find the value(s) of @ when L = \% Q(b’\ [31
’2,, S
V90cos(x — 18.4°%= V55 ‘bq;o
cos(x — 18.4% 1 \\
- 'K O& 00‘0
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