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SECTION A (Module 1)

Answer this question.

1. (a) (1)  Write log, 27 in terms of p only. [2 marks]
(i1)  Solve for x the equation log, [log, (2x —2)] = 2. [3 marks]
(b) The diagram below (not drawn to scale) shows the graph of the function

Ax) = 3x* + hx®> + kx + m which touches the x-axis atx=-1.

fix)

x 1,0 (%0)

,-2)

(i) Determine the values of the constants 4, k and m. [7 marks]

(i) State the range of values of x in (— o0, 0] for which f{x) is a decreasing function.
[2 marks]
100

(©) Evaluate ; (Br+2). [6 mafks]

Total 20 marks

GO ON TO THE NEXT PAGE
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SECTION B (Module 2)

Answer this question.

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

y

(a) Show that the Cartesian equation for the path is j? = 4ax. [2 marks]
(b) Given that the gradient m of the tangent at any point on the path satisfies m = 2y_a ,

(i)  show that the equation of the tangent at (x, y,) is yy, = 2a (x + x,) in Cartesian
form and ¢y = x + af® in parametric form [5 marks]

(i)  find the equation of the normal at the point P with parameter ¢z, [3 marks]

(iii))  show that ¢* + ¢ ¢, + 2 = 0 if the normal in (ii) above intersects the path
again at the point P” with parameter ¢, [6 marks]

(iv)  find the distance | QR | if the tangent at P meets the x-axis at Q and the normal
meets the x-axis at R. [4 marks]

Total 20 marks

GO ON TO THE NEXT PAGE
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SECTION C (Module 3)

Answer this question.

(i) Byexpressingx—9as(Nx +3)(Vx —3), find lim Nx -3 . [3 marks]
x—>9 x -9
.. lim Vx —3
H , find e 4 k
(ii) ence, fin 39 P 10549 [4 marks]
2u 1 1
(1)  Find the value of u if Jl — dx= ik [3 marks]
u X
‘ 4
(ii)  Given that J. fx) dx = 7, evaluate
1
2 4
_[ o) + 1] dx + j %) — 2] dx. [S marks]
1 2

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

The volume ¥ cm?® of liquid is given by
1
3

where £ is the greatest depth of the liquid in cm. Liquid is poured into the bowl at the rate
of 100 cm? per second.

()  Find id’ti in terms of &. [3 marks]

V=—nh (24— h)

(i)  Calculate the rate at which 4 is increasing when 4 = 2 cm. (Leave your answer in
terms of &t.) [2 marks]

Total 20 marks

END OF TEST
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