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Answer all the questions.
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1 Simplify2+2 (3] 
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2 i) The equation of a curve is= n 2x. Find the coordinates of the turning point in terms 

(3] 
of e. 

For having powMA d 

CogdiuaR un t 

Hence, determine the nature of this turning point. [21 

( 
dn 
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The population M, of monkeys in a forest was recorded from 1960 to 2010 and the results are 4 

shown in the table below. 

Year 1960 1975 1990 2010 

M 5.22 15.45 58.20 380 

It is given that M = 2+ ab where t is the time measured in years from January 1955 

and a and b are constants. 

) On the grid below, draw a straight line graph to illustrate this data. 3] 

M +o 

5o | 35 55 M-9 ab 
14 m-1) 1� ab 
M-2) laa la b 

IA LM-) tl> *1g 4 

3.5 
*** 

***** 
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******
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10 0 



i) Use your graph to estimate 

(a) the value of a and of b, [3] 

.8-0.h ATadevet 
b0 0 

0.04i+ 

b 10 

10 
lb 0.0417,

iteCopt 0.5 

A 10 

[2 b) the year in which the population will reach 600. 

Uo0-) > 3-18 

tbu how ph) 

G5 b0 2015,
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(a) A curve has the equation y=ir-+12r+3. Determine whethery is an 
5 

2 

4) increasing or decreasing function of x. 

Dt 

-So)+1 

Hen y a iks 

Sine ,0 

(-+ 

(b) Show that the x-axis is not a tangent to the curve. 

A70 l 
MAnS 

S ro no rhig 
pont. 
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6 The volume of a solid right cylinder of radius r cm is 2507 cm 

() Show that the total surface area, S cm, of the cylinder is given by 

C33 S= 2724 300 

V Tw'h 
V 

T 

[Turn over 



Calculate the value of r for which S has a stationary value. 3 

T 
dr 

t 

DOTO 

(iii) 
Determine whether this value of r makes S a maximum or a minimum, and find the 

corresponding height of the cylinder. [3] 

Y all o 
dr 

Hr+ 
l000 T 

MALS 
aminlum

10M 
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(a) Sin A Prove the identity cosecA-- 4 = cot A. 

1+cos A 

LHS toSA 

t osh- SnA(3ínP) 

SiMA CIt osn) 

tpsn- inA 

It oA-(1- w'A) 

CinA CIt oSh) 

Sint Cit loSH)

Co sh 1tLosR) 

SiMA Cl+ osh) 

oA 
TnA 
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sin A (b) Hence solve the equation cosecA- = tan 24 for 0° A S 180°. [3]| 
1+cosA

+AnH_ 
tAn A 

tan At an'A - \ 0 

tav'h 

anA 

A 30 o 

sin A 
c) Show that there are no solutions to the equation cosecA - = - tan 2A for 

1+cos A 
0s AS360°. 12] 

tan 20 

-HnA 
A tAnA 

tan A 1aA 

AnA 

no SolnttoM
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(b) The height of the tides in East Coast Park is modelled by h =2+1.5cos(kt). 
where k is a constant and t is the time after midnight. The time between high tides is 

12.5 hours. 

What is the height of the highest tide for any given day? 

1-53-Sm

i) Show that k = [21 
25 

Pevio 2 
5 

(ghon) 

(ii) 
Find the time for which the height of the tide first reaches 2.5m. [3] 

3-5 + 5 tos5t)

0-515os +) 

bostu |.2301 

5t -2301 5.055| 

t . +,3-3b

2 0-M 
Tm 
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9 The diagram shows a triangle ABC inside a semicircle, center O and radius 4 cm. Given that 
LACB = LAED = 0 radians and AE = 3 cm, 

B 

ce 

4 cm 3 cm 

show that L= BC + BD+ DE = 5sin +11cos, [3 
AnDL C in Stmi Cl) 

ROL HDE ( AROE ilar do Atou) 

me 

AA 
Sine:B 

SinG: A 
CoseC 

BA Sine 
tBDtDE 

8wse A-DA) T30st 
&uo1e 8ine-3nOt30se 

5Sine+ |l ose 

MAADE 

os DE 

(i) express 5 sin 6+11cos6 in the form Rcos(6-a), [3] 

An ol 

Ha 
0-47 vad 

Hen i w9 5 sne JT+6 WS[O0-¥Arurn over 
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(ii) find the maximum value of L and the corresponding value of6, 2 

Mhy valW H6 ov 1 

o s(0- 0.un) = || 

-0-41 os 

-0-u1o 

0 0-424 Y0d 

(iv) find the value of 6 for which L = 8 cm. 

I4b wtle -0-ura) =8 

(os9-0.ura) t 

hasi & 0. ual 

-0-u11 0.ha1 

A-11 



17 

In the Chingay Parade procession held at the F1 Pit building. the Beauty Pagcant

Float was travelling on a straight road with a velocity, v ms"', given by the 10 

1 
equation v= 6t -t' +5, where t is the time after passing a fixed pointA. 

(a) Show that the maximum velocity is reached 6 seconds later. 3 

dv a:dtb- t 
wh 0, 6-t0 

tb 

zo) 

MA veloum (lAuhed b stumds Ae 

Upon reaching its maximum velocity, the float started to decelerate uniformly at 

2 ms, before coming to a rest at point B to allow residents to take photographs. 

(b) Find the time when the float reached B. [2) 

23-0 

-
6-t V 36-36)+5

23 
35 9t 

tI1-5 S 
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[31 
(c) Sketch the velocity-time graph from A to B. 

hn t-0, V- Ulo) )5 
5 

whn t-b, v Gl)- [0*+5 

v/ms: 

3 

t/s 
15 

(3 
(d) Find the total distance travelled from A to B. 

Total 91st 6t-t+5)Mt tn--b}* )> 

132.15 --5 * 

23425m.
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The diagram shows circle Ci (not drawn to scale) with the centre of the circle at C(4,-2) 

The line y = 4+x is a tangent to circle at the point A. 

11 

y =x + 4 

CI 

C(4,-2) 

=-7 

) Find the coordinates of A. 13] 

d a tweunt a A 

.hd tnovg atA z-| 
-

Sm ot ovmal pAye) thvoh ent 

(y-) -1 (1-) 
3 

AC-1,3) 

[2] 
(i) 

Find the equation of circle C1. 

Adius -L++ C3-L 
50 nis 

(x-)(yt): 50 
[Turn over 
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(ii) Given that a line L: y=-7 intersects the circle Ci at the points P and Q, find the 

coordinates of P and Q. [3 

O-4)-- 7t-10 
TI6-8nt 25- 50 

P--3) o(1, 1) 
-DCxt) -0 
1- 

(iv) Find the shortest distance from the centre of the circle to L. [2 

wudlpt oP Ps ( 3) 
(-3) Shotest Dist 

194 t-4+ L-3--)] 

5 wwt. 

()Find the coordinates of the centre of a second circle Ca which has radius 

89 units and also passes through P and Q. The centre of Ca lies above 

the x-axis.

idpt otP 0. 
2 

R 

(adivs J H--1-[y-L-) P()at-3) 
RS: -5 

& 25t yta) 
8 

. Ja+1 

+1 t8 

C 
Lue (+.) 
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