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INSTRUCTIONS TO CANDIDATE:
This question paper consists of 10 questions.
Answer all questions.

All answers must be written 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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LIST OF MATHEMATICAL FORMULAE
Trigonometry

sin (A+B)=sin4 cos B * cos 4 sin B
cos (A+B)=cosA cos B F sin4 sinB

tanA4 + tan B

tan (A+B)=——
1 ¥ tanA4 tan B

A+ B A-B
sin 4 + sin B =2 sin cos

2 2

+B -B
sin 4 —sin B=2 cos sin 4

2 2

A+ B A-B
cos A +cos B=2 cos 5 coSs 5

B A-
cos A —cos B=-2sin ; sin 2B

sin2A4 =2 sin 4 cos A

cos 24 = cos®> A—sin® 4
=2cos’A-1
=1-2sin*> 4

2tan 4

tan 24 = ———
1-tan” 4

1-cos24
2

sin? 4 =

1+cos24
2

cos’Ad =
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LIST OF MATHEMATICAL FORMULAE

Differentiation and Integration

% (cot x)=—cosec’x
d
E(secx) =secxtanx

- (cosecx) = —cosec xcot x
[7(x)e’®dx= '@+
J'fT((::—))dx = In|f(x)]+c

J.udv=uv—jvdu

_A 3 S=4nr?
Sphere V= 3"
1
Right circular cone V= q nr’h S=nxr’+narh
Right circular cylinder V= nrh S =27r*+2xrh
Kang Kooi Wei
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LIST OF MATHEMATICAL FORMULAE

Numerical Methods

Iteration Method:

X = &(x,), n=12,3,... where lg' (xl)‘<l

Newton-Raphson Method:

Conics

Circle:

Parabola:

Ellipse:

Xpyl = Xp — f(xn) » R
f'(x)

=1253 5 0

(=R + =k =

X+ Y +2gx+2f+c=0

x + yy+gx+x)+ f(y+n)+c=0
r=y\f+g’-c

d=\/F+b2+2ga+2fb+c

(x—h)* =4p(y—k)
(v=k)* =4p(x—-h)

F(h+ p,k) or F(h,k+ p)

x=h?, 0=B" _

a’ b?

F(h*c,k) or F(hk+c)
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1 Find the values of 4 and B if

2x% +4x+3 B A(x? +x+1)+ B(2x+1)

x*+x+1 X" +x+1 '
2
Hence, find _[ 2’52_+i)f+_3 dx.
X +x+1
[7 marks]
. . . dy .
2 Solve the differential equation xg +y=xsinx, y(r)=1.
[7 marks]
3 Find the center and radius of the circle x* + y* +2x = 4. Obtain the equation of the
tangent to the circle at the point (0,2).
[7 marks]
4 (a) If u and y are nonzero vectors, show that u*(u x v)=0.
[3 marks]
(b) Find a unit vector perpendicular to u = —2i +3 J—3k and y=2i-k.
[4 marks]
5 (a) Show that x* = 3x? —1 has a solution on the interval (1,2).
[2 marks]
(b)  Use Newton-Raphson’s method with xp =1 to estimate the solution for part (a)

correct to four decimal places.

[7 marks]

Kang Kooi Wei

11


CHOW
Typewriter
Kang Kooi Wei


QS025/1

3
6 (a) Solve the differential equation % = ;iz, given that y =2 when x =0.
y
[4 marks]
(b) Assume that P(2) represents the size of a population at any time ¢ and the
increment in population size at time 7 can be modeled by the differential
. dP(t) . . i _ .
equation 7 = 0.005P(¢) with an initial condition P(0)=1500. Determine
the size of this population after 10 years.
[6 marks]
7 (@  Find Isin3 xcos* x dx by using the substitution u = cos x.
[6 marks]
€
(b)  Evaluate _[1 xIn x dx.
[6 marks)
8 An equation x* —4x—4y+8 =0 represents a parabola.
(a) Determine the vertex, focus and directrix of the parabola.
[6 marks]
(b) Show that the tangent lines to the parabola at the points A(-2, 5) and B(@3, %)

intersect at the right angle.

[7 marks)

Kang Kooi Wei
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10

(a)

(b)

Sketch and shade the region R bounded by the curves y = x? + 2, the line
2y—-x=2, x=0 and x =2. Hence, find the area of R.
[7 marks]

If the region R in part (a) is rotated through 27 radian about the x —axis, find

the volume of the solid generated.

[6 marks]

The plane II; contains a line L with vector equation r =t J and a point P (3,—1, 2).

(@)

(b)

(©

Find a Cartesian equation of IT,.

[6 marks]

Given a second plane IT, with equation x + 2y + 3z = 4, calculate the angle

between I1, and IT,.

[4 marks)
Find a vector equation for the line of intersection of I1, and IT,.
[S marks)
END OF QUESTION PAPER
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