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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 w, e, surd, fractions or up to three significant
figures, where appropiate, unless stated otherwise in the question.

Kang Kooi Wei


CHOW
Typewriter
Kang Kooi Wei


QS026/1

LIST OF MATHEMATICAL FORMULAE

Trigonometry
sin (A+ B)=sin Acos B * cos Asin B
cos(A+ B)=cos Acos B F sin Asin B

tan(A+B)— tan A t+ tan B
- 1 F tanAtan B

Differentiation and Intergration

f(x) f'(x)

cotx — csc? x

secx secx tanx

cscx — ¢cscxcot x
J.f (x)dx=ln|f(x)|+c

f(x)
Coordinate Geometry

Perpendicular distance from the point (x;,y;) to the line ax + bx + ¢ =01is

| d=[ax1 +by, +¢|
\/az+b2

Trapezium Rule

b
h b-a
[ dx=5{(y0 +y.)+2(y + Yo+ o + Yny)}» Where h= .
a
Newton—-Raphson Method
Xyl = Xn — f/(x“) , 1=1,2,3, .
£(x)
Sphere V——L-"—nr3 S=d4nr?
3
Right Circular Cone 1oy S=mnrs
Right Circular Cylinder V = ik S=2nrh
Kang Kooi Wei
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L A straight line x—2y =0 intersects a circle x*+ y? —8x+6y—15=0at 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+3y—-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 xy = 0.6, estimate the root of the
equation x’ —3x®+1=0 correct to three decimal place. [6 marks]
d
4. Determine the general solution of the differential equation xay—fi y=x.

Hence, find the particular solution of the equation if it has a stationary point

corresponding to x = 1. [Z marks]

5. Given an equation 4x* -3y -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]

c) Find the slopes of the asymptotes. . [1 marks]

d) Sketch the hyperbola and Iabel its asymptotes. [3 marks]
Kang Kooi Wei
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b)

Find % for each of the following cases:

1. y=cos(2-3x). [2 marks]
. y=x"sin 2x. [2 marks]
iii. Y+C0S y= X+COSX. [2 marks]

Given the function f(x)=2x> —6x> —14x+2,

1. Determine the points on the graph of f(x) where the slope is 4.

[4 marks]
ii. Find the normal line equation at the point obtained in (i) for x>0

[2 marks]

T Given two vectors a=2i+j+gk and b=gi—2j+2gk.

a)

b)

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

If g =4, find the angle between the vectors b and l(a— lb). [3 marks]
, 2 2
i, Find the value of g if axb =8i —4j+ 2k. [3 marks]
il. Determine the Cartesian equation of the plane passing through point
(1,0, 2) and perpendicular to a and b. [3 marks]
Kang Kooi Wei
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8. Evaluate each of the following integrals:
1
-7
a) j 2 sin 5xcos xdx. [4 marks]
0
3
b) J- Coszeda. [4 marks]
sin“ @
1
-7
c) J 3 sin2cos?0d6. [4 marks]
0

9. Given that f(6) =4cos0 +3sinf .
}

a) Express f(6) in the form of rcos(6—a) for r> 0 and 0°< a< 90°.

[4 marks]

b) Sketch the curve for f(0). [2 marks]

c) Find all the values of 6 which satisfy f(0)=2. [3 marks]

d) Find all the values of 8 which satisfy | f (9)’ <2. [4 marks]
Kang Kooi Wei
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10.

a)

b)

Given that f(x)=x*-2x*+1.

1. Determine the intervals of x-values where f (x) is increasing and

decreasing. [5 marks]
1. Use the first derivative test to determine the local extremum of
f(x). [4 marks]

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

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 QUESTION PAPER
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