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FORMULAS FOR REFERENCE

sin (A4 3 B) =sin A¢os B+ cos Asin B
€05 (A+ B) = cos Acos BF sin Asin B

tan A+tan B

tan (A+ B) = e
1+ tan 4tan B

2sin Acos B =sin (A4 + B) +sin (4~ B)
2¢0s Acos B =cos(A4+ B)+cos(A~B)

2sin Asin B = cos (4 - B) ~cos (4 + B)
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sin 4 —sin B = 2 ¢cos

A+B A-B
cos 2
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cos A+cos B=2cos

cos A—cos B =~2sin A+Bsin

*1’;‘»‘:*****************w*****‘k**%‘******************’k*a’n\‘***************************s’r***********

SECTION A (50 marks)
10x

1. Let f(x)= 5 . Prove that f(l+A)-f(l)=
7+3x

principles,

10 + 64 + 3>

a2
4h-3h Hence, find f'(1) from first

(4 marks)
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X+ ﬂﬁ 1 2
2. Let P(x)=| 0 (x+A)° 3
4 5 (x+A)°

expansion of P(x) is 160 . Find

(a)
(b)

2{, L3

P'(0) .

, where AeR . Itis given that the coefficient of x° in the

(5 marks)

Answers written in the margins will not be marked.
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3. A researcher performs an experiment to study the rate of change of the volume of liquid X in a vessel.
The experiment lasts for 24 hours. At the start of the experiment, the vessel contains 580 em® of

liquid X . The researcher finds that during the experiment, % =-2¢t, where ¥ cm® is the volume

of liquid X in the vessel and ¢ is the number of hours elapsed since the start of the experiment.

(@)  The researcher claims that the vessel contains some liquid X at the end of the experiment. Is the
claim correct? Explain your answer,

(b) Itis given that V =h*+24h , where hom is the depth of liquid X in the vessel, Find the

value of %{} when ¢=18 .
(6 marks)

Answers written in the margins will not be marked,
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4, Define g(x)= I—Eﬁ forall xe(0,99) . Denote the graph of y=g(x) by G.
x

(@  Provethat G has only one maximum point.

(®) Let R be the region bounded by G, the x-axis and the vertical line passing through the
maximum jpoint of G . Find the volume of the solid of revolution generated by revolving R

about the x-axis,
(6 marks)

Answers written in the margins will not be marked.
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2n
5. (a)  Using mathematical induction, prove that Z
k=n

200

(b)  Using (a), evaluate Z
fe=50

k(k+1)

1 n+1

Kk+1)  n@n+l)

for all positive integers ».

(7 marks)

Answers written in the margins will not be marked,
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6.

Consider the system of linear equations in real variables x, y, z

(2)

(b)

x - 2y - 2z = f
B): <5x + ay + oz 58, where o, feR.
7 + (@-3)y + QRa+z 84

i

{t

Assume that (E) has a unique solution,
6 Find the range of values of «.
(i)  Express y interms of « and 8.

Assume that « =~4 ., If (E) is inconsistent, find the range of values of £.

(7 marks)

Answers written in the margins will not be marked.
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7. (a)  Using integration by parts, find Ie" sinzx dx .

3
(b)  Using integration by substitution, evaluate I & Fsinzx dx |
0

(7 marks)

Answers written in the margins will not be marked.
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8. Let h(x) be a continuous function defined on R*, where R™ is the set of positive real numbers.

2 -
Itis given that h'(x) = 27 -7x+8 forall x>0 .
x

(&) Is h(x) anincreasing fonction? Explain your answer.
(b)  Denote the curve y=h(x) by H. Itisgiventhat H passes through the point (1,3) . Find

(i) the equation of H,

(ii)  the point(s) of inflexion of H .
(8 marks)

Answers written in the margins will not be marked.
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SECTION B

(50 marks)

9. Consider the curve I': y= %\/12~ x% , where 0O<x< 243 . Denote the tangent to " at x=3

by L.

(@

®

Find the equation of L., (3 marks)

Let C bethe curve y=+v4-x> , where 0<x<2. Itisgiventhat L is atangentto C. Find

6] the point(s) of contact of L and C;
(i)  the point(s) of intersection of C and I ;

(iii)  the area of the region bounded by L, C and I".
(9 marks)
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0. (a)

(b)

©

(d

2

Let 0<x<2 . Prove that L X (1 mark)
4 2+¢082%  2+sec’x

n

Evaluate I ‘ -—u-—l-———-wdx . (3 marks)
0 2-+cos2x

Let f(x) be acontinuous function defined on R such that f(—x)=-f(x) forall xeR .

a
Prove that j

-a

a
f(x)In(l+ %) dx-—j xf(x)dx forany aeR . (4 marks)
0

Evaluate sin 2 e I+ ") (5 marks)

:E (2 +cos Zx)

Answers written in the margins will not be marked.
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2 7
11. Let M= ( { 6) . Denote the 2x2 identity matrix by 7.
(a)  Find a pair of real numbers @ and b suchthat M 2= gM+bl . (3 marks)
(b)  Prove that 6M"=(1—(=5)")M +(5+(=5)")I for all positive integers . (4 marks)
(¢)  Does there exist a pair of 2x2 real matrices 4 and B such that (M" Yl=d+ Y B forall
positive integers » ? Explain your answer. (5 marks)

Answers written in the margins will not be marked.
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12.  Let Od=i-4j+2k , OB=-5i-4j+8k and OC=-5i~12j+tk , where O is the originand ¢ is

a constant. It is given that ‘Zﬁl =|§5| .

(@) Find ¢.

(b) Find ABxAC .

(¢)  Find the volume of the pyramid OABC.

(3 marks)
(2 marks)

(2 marks)

(d)  Denote the plane which contains 4, B and C by I7 . Itis giventhat P, Q and R are points
lying on 7 such that OP=pi, OQ=gj and OR=rk . Let D be the projection of O

on I

(i)  Provethat pgr+0 .

(i) Pind OD .

(ili) Let E be a point such that OF

between D, E and O. Explain your answer.

1, 1.1
mejt—j+—k .

Describe the geometric relationship

(6 marks)

Answers written in the margins will not be marked.
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