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INSTRUCTIONS TO CANDIDATE :

This question booklet consists of 10 questions.

Answer all the questions.

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

All steps must be clearly shown.

Only non-programmable scientific calculators can be used.

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

LIST OF MATHEMATICAL FORMULAE

sin (a t B)-- sin A cos B t cos Asin B

cos(at B)= cos Acos B T sin Asin B

/ \ tanAttan8
\ / lTtanAtanB

Differentiation and Intergration

f (.)

cotx

secr

csc.r

l#-dx=rnl/(")l*"

Coordinate GeometrY

Perpendicular distance from the point (x1, y r) to the line ac + bx + c = 0 is

^-l*r 
+bvr+clu- 

JT;b'
Trapezium Rule

iru, d.=rL0o* y,)+z(vr*vr+ ... +vn-r)), where n=+
a

Newton-Raphson Method

Sphere

Right Circular Cone

Right Circular Cylinder

f'(*)

- csc2,

secx tau

- csc.r cot x

an+l - ^n , o =1,2,3, ...

v =! nr3
J

v =! nr2h
3

v = nr2h

/k")
f'(*")

S = 4nr2

S=zrs

S:Zrrh
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t. A straight line x-2y = 0 intersects a circle x' + y' -8x+6y-15=0 at the points P

and Q. Find the coordinate of P and Q. Hence, find the equation of the circle

passing through P, Q and the point (1, 1) [6 marks]

2. Find the shortest distance between the lines 4x+3y+12= 0 and 4x+Jy -15= 0.

Determine the equation of the line equidistant between the two lines above. [5 marks]

3. Using the Newton-Raphson method and by taking rh = 0.6, estimate the root of the

\* equation x' -3x' * 1 = 0 correct to three decimal place. [6 marks] ,

4. Determine the general solution of the differential equation 169 -3r- *3.
dx

Hence, 0nd the particular solution of the equation if it has a stationary pciint

corresponding to.r = 1.

5. Given an equation 4x2 -3y2 -8x* 18y-59= 0.

a) Show that the equation represents a hyperbola. [4 marks]

b) Determine the coordinates at the center and vertices of the hyperbola.

[3 marks]

[J marks]

c) Find the slopes of the asymptotes.

d) Sketch the hyperbola and label its asymptotes.

[1 marksJ

[3 marks]
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6. a) Find 9 for each of the following cases:
dx

i. y=cos(2 - 3r).

ii. !=x2 sin 2x.

iii. y+cos y= .t+cos.r.

Given the function ,f(x) =2x3 -6xz -L4x+2,

[2 marks]

[2 marks]

[2 marks]

b)

i. Determine the points on the graph of /(x) where the slope is 4.

[4 marks]

Find the normal line equation at the point obtained in (i) for x > 0

[2 marks]

t
i

Given two vectors a=2i+j+qk and b=ei-Zj+2qk.

a) Determine the values of q such that a and b has the same magnitude.[4 marks]

Find the value of q if a x b = 8i - 4j+ 2k. [3 marks]

Determine the Cartesian equation of the plane passing through point

( l, 0, 2 ) and perpendicular to a and b. [3 marks]

11.

a

7.

b) If q -4, find the angle between the vectors b and ;["- ;t) [3 marks]

c) i.

ii.
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plu
a) JJ sin Sxcosxdx.

b) It *

I

c) [ 
3' ,in' o cosz o do.

Jo

8. Evaluate each of the following integrals:

9. Given that f (0) = 4cos0 + 3sin 0 .

I

[4 marks]

[4 marks]

[4 marks]

[4 marks]

[2 marks]

[3 marks]

[4 marks]

a) Express /(e) in the form of rcos(0-o) for r>0and Ooco,<90o.

b) Sketch the curve for f(0).

c) Find all the values of 0 which satisfy f (0) =2.

d) Find all the values of I which satisfy lf O>l<2.
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I0. a) Given that f (x) = xo -Zxz +1.

i. Determine the intervals of x-values where/(x) is increasing and

decreasing. i5 marksl

ii. Use the frrst derivative test to determine the local extremum of

f (x). [4 marks]

Based on the information obtained above, sketch the graph of f (x).

b) A ladder 5 meter long is leaning against a vertical wall and is sliding down the

wall. When the foot of the ladder is 3 meters away from the wall, the top of

the ladder slides down at the rate of 0.5 m/s. At what rate is the foot of the '

ladder moving away from the wall at this instant. [6 marks]

END OF QI]ESTTON PAPER
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