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INSTRUCTIONS TO CANDIDATE:

This question booklet consists of 10 questions.
Answer all questions in the answer booklet provided.
Use a new page for each question.

The full marks for each question or section are shown in the bracket at the end of the question
or section.

All steps must be shown clearly.
Only non-programmable scientific calculators can be used.

Numerical answers may be given in the form of 7, e, surd, fractions or up to three significant
figures, where appropriate, unless stated otherwise in the question.
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Trigonometry

Limit

Hyperbolic

LIST OF MATHEMATICAL FORMULAE

sin(AiB):sinA cos B+cos A4 sin B
cos(AiB) =cos A cos BF¥sin A4 sin B
tan A+ tan B

tan(AiB):—
l¥tan A4 tan B
sinA+sinB:2sinA+B cosA_B
2 2
sinA-sinB=2cosA+B sinA_B
2 2
cosA+cosB=2cosA+B COSA_B
2 2
cosA~cosB=—2sinA;B sinA;B

sinh (x + y) = sinh x cosh y + cosh x sinh y
cosh (x + y) = cosh x cosh y + sinh x sinh y
cosh®x — sinh*x = 1

1 — tanh®x = sech®x

coth? x — 1 = cosech” x

sinh 2x = 2sinh x cosh x

2 .12
cosh 2x = cosh” x + sinh” x
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LIST OF MATHEMATICAL FORMULAE

Differentiation and Integration

f(x)
cotx

S€C X

COSEC X

coth x

sech x

cosech x

jmdlenlf(x)l +c

/(%)

f(x)
— COS€C2,\‘

secxtanx

—cosec x cotx

2
—cosech™x

—sech x tanh x

—cosech x coth x

Ju av =uv — j vdu

Sphere

Right Circular Cone

Right circular cylinder

4
V== Tr’
3

1
V=—mnrh

3
V=mnr’h

S=4nr?
S=mnrs
S=2nrh
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1 If x=secd and y=2tanf, find ? in terms of 6.
X

[5 marks]

p. Find an equation of the circle that passes through the points (1,4), (2,2) and (-1,3).

Hence, find the radius of the circle.

[6 marks]
3 Given three vectors a=2i+fj +4k, b=]—3k and ¢ =5i+ 6]+ 2k. Find the value
of B such that
(a) a 1is perpendicular to b.
[3 marks]
(b) axb=c¢
[4 marks]
4 Prove that cosh? x —sinh? x =1. Hence, find the value of tanhx if sinhx = 231—
[7 marks)
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5 (a) Use the first principle of derivative to show that

d .
—(sinx) =cosx.
-, (sinx)

[5 marks]
T T dy ’y .
(b) Given y =sin(x”), find Y and d 3/ in terms of x. Hence, or
dx dx”
otherwise, show that \d; % +4x°y =0.
dx~ dx
[5 marks]
. 9x* -36
6 Given f(x)=—7F——.
X ~9
(a) Determine the vertical and horizontal asymptotes of 1.
[3 marks]

(b) Determine the interval of x on which f isincreasingand f is decreasing.

[S marks]

(c) Sketch the graph of f.
[3 marks]
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7 Given the points A(1, 3, 1), B(4,-1,2), C(12,0,1) and D(0, 2, 0).

Find
(a) a vector equation of the line 4B.

[3 marks]
(b) an equation of the plane ABC in the Cartesian form.

[S marks]
() the acute angle between the plane 4ABC and the plane 4ABD.

[5 marks]

8 A circle C passes through the origin and has its centre at the point (3,-3).

(a) Obtain the equation of the circle C.

[3 marks]

(b) If the line y=x-6 meets the circle C at the points P and Q, determine

the coordinates of P and Q.

[5 marks]
(©) Find the coordinates of the points on the circle C where the tangents are
parallel to the line PQ.
[5 marks]
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9

10

The curve y =x* +ax’ +bx*> has a point of inflection at (-2,0).

(a)

(b)

(c)

(b)

Find the values of a and b.

Show that another point of inflection of the curve is [—% 1—2)

[5 marks]

=

[4 marks]

Use the second derivative test to find the coordinates of the local extremum of

the curve.

[4 marks]

Prove that cos3x =4cos’ x—3cosx.

[4 marks]

Use the above identity to

®

(i)

find all the solutions in the interval —180° <x <180° of the equation

2cos3x+cos2x+1=0.

[7 marks]

; 1
show that cos’ 2x = Z(COS 6x +3cos 2x). Hence, evaluate

T

_‘-g cos’ 2x dx.

0

[4 marks)

END OF QUESTION BOOKLET
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