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SECTION A (Module 1)

Answer BOTH questions.
1. (a) (i) Determine the values of the real number 4 for which the roots of the quadratic
equation 4x* — 2hx + (8 — h) = 0 are real. [8 marks]

(i)  The roots of the cubic-equation
xX*—152+px~105=0
are5—-k,5and 5+ k.
Find the values of the constants p and %. [7 marks]

(b) (i) Copy the table below and complete by inserting the values for the functions
fx)=|x+2|and g(x)=2|x-1}|.

x -3 |-=2 -1 0 1 2 3 4 5
&) |1 1 3 6
gx) | 8 6 2 2
[4 marks]

(ii) Using a scale of 1 cm to 1 unit on both axes, dre;w on the same graph

Ax) and g(x) for-3 <x<S5. [4 marks]
(iii))  Using the graphs, find the values of x for which f{x) = g(x). [2 marks]
Total 25 marks

GO ON TO THE NEXT PAGE
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2 (a) Without using calculators or tables, evaluate
2710 + 910
274+ 91 [8 marks]
(b) (i) Prove thatlogm= —lloéﬂin— ,form,ne N. [4 marks]
" 0g,, 7
(i)  Hence, given that y = (log, 3) (log, 4) (log, 5) ... (log,, 32), calculate the exact
value of y. [6 marks]
(c) Prove, by the principle of mathematical induction, that
fm)=7"~1
is divisible by 6, for all n € N. [7 marks]
Total 25 marks
SECTION B (Module 2)
Answer BOTH questions.
3 (a) Letp=1i-j. If q =Ai+ 2j, find values of A such that
(i) qis parallel top [1 mark ]
(ii)  q is perpendicular to p [2 marks]
(iii) the angle between p and q is % . [5 marks]
1 —cos 24 + sin 24
that = . ki
(b) Show 17 oos 24 & sin 2.4 tan A [6 marks]
(©) (i)  Using the formula for sin 4 + sin B, show that if # = 2 cos 6 then
sin(n+1)@=tsinn@-sin(n—1) 0 [2 marks]
(ii) Hence, show that sin 38 = (£ — 1) sin 6. [2 marks]

(iii)  Using (c) (ii) above, or otherwise, find ALL solutions of sin 368=sin 6,0 <8< T.

[7 marks]
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4. (a) (i) The line x — 2y + 4 = 0 cuts the circle, x* +)? — 2x — 20y + 51 = 0 with centre P, at
the points 4 and B.

Find the coordinates of P, 4 and B. [6 marks]
(ii) The equation of any circle through 4 and B is of the form
X+y -2x-20y+51+A(x-2y+4)=0
where A is a parameter.

A new circle C with centre Q passes through P, 4 and B.

Find

a) the value of A [2 marks]
b) the equation of circle C {2 marks]
c) the distance, | PQ |, between the centres (3 marks]
d) the distance | PM | if PQ cuts AB at M. [4 marks}]

(b) A curve is given by the parametric equations x=2+ 3 sinf,y=3 + 4 cos ¢.
Show that

(i) the Cartesian equation of the curve is

_2y -
&= 92) . (yl63)2 =1 [3 marks]

(ii) every point on the curve lies within or on the circle
(x—-2y+(y-3P2=25. [5 marks]

Total 25 marks

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

Answer BOTH questions.

s. (a) Use L’Hopital’s rule to obtain tim M . [3 marks]
x— 0 sin 5x

(b (i) Giventhaty=—%

1—-4x
dy
a) find r [4 marks]
dy _
b) show that x* G Y [2 marks]
2
(i) Hence, or otherwise, show that x* gxz—y— +2(x—-y) %— =0. [3 marks]

(c) A rectangular box without a lid is made from thin cardboard. The sides of the base are
2x cm and 3x cm, and its height is # cm. The total surface area of the box is 200 cm?.

(i) Show that A= % - %x_ . [4 marks]

(ii)  Find the height of the box for which its volume ¥ cm?® is a maximum.
[9 marks]

Total 25 marks

GO ON TO THE NEXT PAGE
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(a) Use the substitution u = 3x*> + 1 to find I [6 marks]

\l3x2+

(b) A curve C passes through the point (3, —1) and has gradient x* — 4x + 3 at the point (x, )
on C.

Find the equation of C. {4 marks]

© The figure below (not drawn to scale) shows part of the line y + 2x = 5 and part of the
curve y = x (4 — x) which meet at A. The line meets Oy at B and the curve cuts Ox at C.

(i) Find the coordinates of A, B and C. [6 marks]
(ii) Hence find the exact value of the area of the shaded region. [9 marks]

Total 25 marks
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