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()  The equation of a curve is £ =In2x. Find the coordinates of the turning point I {ETms
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(ii)  Hence, determine the nature of this turning point. 2]
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The population M, of monkeys in a forest was recorded from 1960 to 2010 and the results arc
shown in the table below.

[ Year 1960 1975 1990 2010 |
M 5.22 15.45 58.20 380

Itis given that M =2+ ab’ where ¢ is the time measured in years from January 1955
and a and b are constants.

(i) On the grid below, draw a straight line graph to illustrate this data. [3]
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(ii) = Use your graph to estimate
(a) the value of @ and of b,
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(b) the year in which the population will reach 600. 2]
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(a)

8

> +12v+3. Determine whether y is an
2

g 1
A curve has the equation y = §x3 -

increasing or decreasing function of x. (4]
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(b) Show that the x-axis is not a tangent to the curve. r ]
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The volume of a solid right cylinder of radius r cm is 2507 cm’ .
(1) Show that the total surface area, S em? . of the cylinder is given by
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(3]

(ii)  Calculate the value of r for which S has a stationary value.
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(iii) Determine whether this value of r makes S a maximum or a minimum, and find the
corresponding height of the cylinder. [3]
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sin A
l1+cos A

Prove the identity cosecA —
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: sin A
(b) Hence solve the equation cosecA —

=tan2A4 for 0°< A<180°. [3]

1+cos A
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tanp = % g
boslie 3= o
A= 30, 108
(c) Show that there are no solutions to the equation cosec4 — I:i:ofA =—tan24 for
0°< A<360°. [2]
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P -1 < om-1 Q%
% (a)  Solve 2sin(2x—l):—% where 0<x<5. (3]
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(b)  The height of the tides in East Coast Park is modelled by & =2+1.5cos (k).

where k is a constant and ¢ is the time after midnight. The time between high tides 15

12.5 hours.
(i) What is the height of the highest tide for any given day? (1]
341-957 35w,
s 4r
@ii))  Show that k = EYS (2]
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@) Find the time for which the height of the tide first reaches 2.5m. (3]
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15

The d'mgram shows a triangle ABC inside a semicircle, center O and radius 4 cm. Given that
ZACB = ZAED = 0 radians and AE = 3 cm,

B

—@—

= 4cm oE Icm

(i) show that L = BC + BD+ DE =5sin@+11cosé, [3]
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(iii)  find the maximum value of L and the corresponding value of 0,

WM&y il = J1RG oV DA

——

NS 0\ = \
H-0-= oy |

D - -\ = O
0> 03 ‘(O\A-

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

[T W8 Lo -013)” 3
| 3
(ot (g-0-uW) ” Tk
e % = 0. vud\d
g-0-ur = 0-hun A
b = LAwld

S T b

(2]



17

10 In the Chingay Parade procession held at the F1 Pit bunldms_ the Beauty Pageant
Float was travelling on a straight road with a velocity, vms'', given by the

. 1 . . : :
equation v =61 — Z 1> +5, where t is the ime after passing a fixed point A.

(@)  Show that the maximum velocity is reached 6 seconds later. (3]
W N -p b-1=0
-(R/ t - B
Vv
\L ‘tl/ s \ C< \)\/
‘ \ir Yev
SR volowmy (W b stewdy
Upon reaching its maximum velocity, the float started to decelerate uniformly at
2 ms2, before coming to a rest at point B to allow residents to take photographs.
(2]

(b)  Find the time when the float reached B.
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(3]

(c) Sketch the velocity-time graph from 4 to B.
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(d)  Find the total distance travelled from 4 to B. (3]
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The diagram shows circle C (not drawn to scale) with the centre of the circle at € (4, 2)

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

y=-1

(i) Find the coordinates of 4. (3]

W oF My ot B = ’ S-S
‘Wﬁ?www\\ arh o\ = -\

O/V\A & novwmal PR tavowW Conn W= )
K\/\*V)’. = L1'®
W QXL M"'?’)
) R S S

2] -

(ii) Find the equation of circle C1.
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(iii))  Given that a line L: y = -7 intersects the circle C) at the points P and Q, find the
coordinates of P and Q. (3]

W)= (- =YV
Vb -§mis= 60

- f=A <0 P(-F), B4
(=Dt >0
1= t=-\
C
(iv)  Find the shortest distance from the centre of the circle to L. [2]
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v) Find the coordinates of the centre of a second circle C> which has radius
/89 units and also passes through P and Q. The centre of C; lies above
the x-axis. [3?\
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