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(a)

(c) Evaluate (3r + 2).

-2-

SECTION A (Module 1)

Answer this question.

(i) Write logr?e in tenns ofp only.

(ii) Solve for.r the equation logL Uoeb (2x -211:2.

The diagram below (not drawn to scale) shows the graph of the function

.flx) : 3f + hC + b + m wbichtouches the x-axis at x = -1.

1.
[2 marksl

[3 marksl

(b)

(D

(D

Determine the values ofthe constants h, kand,m. [7 marksl

State the range of values of.r in (- 
-, 

0] for whichr(-r) is a decreasing firnction.

[2 marksl

[6 marksl

Total 20 marks

100

r- l
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2.
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SECTION B (Module 2)

Answer this question.

The diagrarn below shows the path of a comet around the sun S. The path is described by the
parametric equation x= aP and.y: 2at,where a > 0 is a constant.

Show that the Cartesian equation for the path is f :4ax. [2 marksl

Give,n that the gradient rz of the tangent at any point on the path satisfies 
^ 

= 2o
v

(i) show that the equation of the tange,nt at (.r,, /r) is Wr= 2a (x + x,) in Cartesian
form and ty: x + af tnparametric form [5 marksl

(ir) find the equation of the normal at the point P with parameter tr [3 marksl

(iii) show that tr' * t, t, + 2 = 0 if the normal in (ii) above intersects the path

again at the point P' with paraneter r, [6 marksl

(iv) find the distance I QR I if the tangent at P meets the x-axis at Q and the nonnal
meets the x-a:cis at R. [4 marksl

Total20 marks

(a)

(b)
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(a)3. (i)

(ii)
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SECTION C (Module 3)

Answer this question.

By expressing x - 9 as (6+ 3) (1F- 3), ftid j: 
,

Hence, find l im 6-r
x+9 . f  -10x+9

Find the value of z o 
[ "] 

ar : +
4

t
Given that 

J , flr) dx = 7, cvaluate

24t r
J, ffi') + ll dx + 

) rfnl) 
-21&'.

Calculate the rate at which lr is increasing when h = 2 cm.
terms of n.)

G-s
[3 marksl

14 marksl

x-9

[3 marksl

(Leave your answer in
[2 marksl

Tofal 20 marks

(b) (i)

(ii)

I[5 marl:sl

(c) The figure below (not drawn to scale) shows a hemispherical bowl which contains liquid.

The volume V cm3 of liquid is given by

V:+nh2 (24-h)
3

wfrere ft is the greatest depth of the liquid in cm. Liquid is poured into the bowl at the rate
of 100 cm3 per second.

(D rind dI in terms of ft._ _--_ 
dr 

s- rerurr (^ .r. 
[3 marksl

(iD

-I
--I

-
-
-
I

--
----
-
-

s
tN
€
(rl
€

END OF TEST
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