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Answer ALL questions in Section A and any THREE
questions from Section B . )

All working must be clearly shown.



SECTION A (40 marks)

Answer ALL questions in this section.

1. Find the range of values of k for which the equation
2x? +x + 5= k(x+ 1)}

has no real roots.

(5 marks)
; : t f2x+3+24x 2x + 3
2. Find  lim ———[-——:————-—— B
4 + Ax x + 4
ax=e B 3y (5 marks)
3. A triangle is formed by the three straight lines
Ly: 6xty+3=0,
Ly: x+2y+1=0,
Ly: 10x+6y —9=0.
Find the equation of the altitude of the triangle which is perpendicular to Lj .
(6 marks)
2
4. Find j —x——'—x dx.
cotX + tanX
! 2 " 2 (6 marks)
i sifd = 3 where 90° < 4 < 180°,
5. Given that m T
sin A
find the value of T 3coid
(6 marks)
6. Solve the inequality
7 _ -~ x<0.
i =l (6 marks)

7. Find the general solution of

tan78 + cot 28 = 0.
an (6 marks)

SECTION B (60 marks)

Answer any THREE questions from this section.
Each question carries 20 marks.

8. A solid right circular cone of volume ¥ cubic metres and base radius r metres has a total surface area
of m square metres.

(a) Express V2 intermsof r.
(b) Using differentiation, find the value of r for which P2 is a maximum.
Hence, ot otherwise, find the maximum value of ¥ .

(c) Sketch the graph of 17 against r .

9. a Given that tan{4 + B) = —@0A t tanB gy iy
@ 1 an( ) 1 — tan4 tanB show tha

3g -
tan30 = lagtfnzo 3_taln0 .
(b) Let f(x) = 3x® + mx* —9x + n, where m and n are integers.
When f(x) isdivided by x — 1 , the remainderis -8 .
When f(x) isdivided by x — 2 ,the remainderis —5.
[6)) Showthat m = -3 and n = 1.
(ii) By putting x = tan{ and using the result in (a), or otherwise;

solve the equation f(x) = 0.
(Correct your answer to 2 decimal places.)

10. Given: z = x + yi, where x and p are real numbersand /2 = —1.
(a) Find a relation between x and y if the modulusof [z — (3 + 4i)} is 4.
(b) Find a relation between x and y if the amplitude of £ : 11 is —;'—
{c) Find the complex number z; which satisfies both the conditions given in (a) and (b).
Furthermore, if z, = (p + ¢i)* , where p and q are real numbers, find the value of the
product pq.



0, A, B are the points 0, 0), (10, 4), (5, 10) respectively .
C isapointon OB such that OoC: CB=1:r ad
D isapointon OA suchthat OD : DA =r 1, where r > 0.

(a) Express the coordinates of C and D in terns of r.
(b) Express the area of AODC in terms of r.

(c) If the area of AODC is k times the area of AGAB , express 7 interms of &k .
Hence, or otherwise, show that & < 5

) Using the result in (c), or otherwise, find the maximum area of AODC.

The figure shows a path AXD on the inclined
plane ABCD. AX and XD are straight lines.
The inclined plane is at 45° to the horizontal
plane ABEF. Let AB = AF =5, BX = ks,
and @« be the angle between A X and the horizontal.

(a) Express the length of AX in terms of s and k.
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(b) Express sina in termsof k.
(c) If the inclination of A X to the horizontal is not to exceed 30°, find the range of
values of k.

Hence, or otherwise, determine the range of values of k so that each of the inclinations
of AX and XD to the horizontal does not exceed 30° .

END OF PAPER

Answer ALL questions in Section A and any THREE
questions from Section B .

All working must be clearly shown.

SECTION A (40 marks)

Answer ALL questions in this section.

1. Expand (1 + 2x)° (1 + 3x)*  in ascending powers of x as far as the term containing x2.
(5 marks)
2. Using the substitution « = x — 1, find the indefinite integral J(X + 2)vVx - 1 dx
(5 marks)
3. Find the slope of the tangent to the curve
2xty + X2+ y2 -4 =0
at the point (2, 0).
(6 marks)

4. tf v = cos(sinx), find & .
dx?
(6 marks)





