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cos(A < B)=cos Acos BFsin Asin B sinA_sinB=2c03A+BsinA_B
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2sin Asin B =cos(A4— B)—cos(A+ B)
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SECTION A (50 marks)

1. Find :i% sec66 from first principles. (5 marks)

Answers written in the margins will not be marked.
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2. Let (1+ax)8=2/1kxk and (b+x)9=z,ukxk , where a and b are constants. It is given
k=0 k=0

that A,: 4, =7:4 and A, +uz+6=0. Find a. (5 marks)

Answers written in the margins will not be marked.

Answers written in the margins will not be marked.
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3. P is a point lying on AB such that AP:PB=3:2 . Let OA=a and &zb, where O is the
origin.

(a) Express —0_13 intermsof a and b .
1
(b) Itisgiventhat |a|=45, |b|=20 and coséAOBzZ . Find
i) a-b,

Gy |op|.
(5 marks)

Answers written in the margins will not be marked.
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(b)

Using integration by parts, find I x?e ¥ dx .

Find the area of the region bounded by the graph of y=x%" , the x-axis and the straight
line x=6.
(6 marks)

Answers written in the margins will not be marked.

Answers written in the margins will not be marked.
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5. Consider the following system of linear equations in real variables x, y, z

x + 2y - z = 11
(E): <3x + 8y - 11z = 49, where h,keR .
2x + 3y + hz = &k

(a)  Assumethat (£) has a unique solution.
i) Find the range of values of 4.
(ii) Express z interms of 4 and k.

(b)  Assume that (£) has infinitely many solutions. Solve (E).

(6 marks)

Answers written in the margins will not be marked.
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6. A container in the form of an inverted right circular cone is held vertically. The height and the base
radius of the container are 20cm and 15cm respectively. Water is now poured into the container.

(@) Let Acm? be the wet curved surface area of the container and /#cm be the depth of water in

the container. Prove that 4= %—%nhz .

. L 3 .
(b)  The depth of water in the container increases at a constant rate of —cm/s . Find the rate of
7

change of the wet curved surface area of the container when the volume of water in the container
is 967 cm® .

(7 marks)

Answers written in the margins will not be marked.
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7. (a)  Prove that sin3x=3sinx- 4sin’x .

) Let Z<x<Z.
4 2

. T
sin 3(x -—
(i) Prove that

4) _ €0s3x +sin3x

. /4 cos x —sin x
sin| x ——

cos3x+sin3x _
cosx —sinx

(i)  Solve the equation 2.

(8 marks)
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8. Let f(x) be a continuous function defined on R*, where R" is the set of positive real numbers.

Denote the curve y=f(x) by I . Itis given that I' passes through the point P(e*,7) and
f’(x)=llnx2 forall x>0 . Find
x

(a)  the equation of the tangentto I at P,
(b)  the equation of I" ,

(c) the point(s) of inflexion of I" .
(8 marks)

Answers written in the margins will not be marked.
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SECTION B (50 marks)

9. Define f(x)=

@)
(b)
(c)
(d)

2
x X forall x#-4 . Denote the graphof y=1f(x) by G.

Find the asymptote(s) of G . (3 marks)

Find f'(x) . » (2 marks)

Find the maximum point(s) and the minimum point(s) of G . (4 marks)

Let R be the region bounded by G and the x-axis. Find the volume of the solid of revolution
generated by revolving R about the x-axis. (4 marks)

Answers written in the margins will not be marked.
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10.  ABC isatriangle. D is the mid-point of 4C. E is a point lying on BC suchthat BE:EC=1:r .

AB
Let

(a)

(b)

(©)

produced and DE produced meet at the point F . It is given that DE:EF =1:10 .
OA4 =2i+3j-2k , OB =4i+4j-k and OC =8i-3j-2k , where O is the origin.

By expressing AE and AF in terms of », find r. (4 marks)

() Find AD-DE .

(ii) Are B, D, C and F concyclic? Explain your answer.
(5 marks)

Let E’. =3i+10j-4k . Denote the circumcentre of ABCF by Q. Find the volume of the
tetrahedron ABPQ . (3 marks)

Answers written in the margins will not be marked.
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11.

(a)

(b)

(©)

(d)

1
1
Using tan ™! ﬁ—taf'[i}]: tan ! [_‘Q_Z] , evaluate I —dx . (3 marks)

0 x> +2x+3
2
i Let 0303—75 . Prove that ——z-t—aﬂcsin%] and 1—Eix-]—£=cos20.
2 2
4 1+tan“@ 1+tan“@

n
(i)  Using the substitution ¢=tand , evaluate I - !
0 sin20+cos260+2
(5 marks)
n n
Prove that J'T sin26+1 dé = .’7 cos20+1 (2 marks)
0 Sin260+cos26+2 0 sin260+cos26+2

T 8sin26+9
Evaluate J‘ 4 - Sneor (3 marks)

o sin28+cos26+2

Answers written in the margins will not be marked.
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31
12.  Let 4 =(0 3J . Denote the 2x2 identity matrix by /.

0 1
(@)  Using mathematical induction, prove that 4" =3" [ +3" ' n (0 OJ for all positive integers 7.

bLB—51
(b) et =4 1]

-1 0
@) Define P=[2 ) . Evaluate P'BP .

2 1
(i) Provethat B" =3"1+3""n ( 2) for any positive integer # .

(4 marks)

(iii) Does there exist a positive integer m such that |A™ —B™ |=4m® ? Explain your

answer.

(8 marks)
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