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1. This paper consists of Section A and Section B.
2. Answer ALL questions in Section A.
3. Answer any FOUR questions in Section B.

FORMULAS FOR REFERENCE

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

tan A & tan B
tan(A £+ B) =
an( ) 1Ftan Atan B

2sin Acos B = sin(A + B) + sin(A — B)
2cos Acos B = cos(A + B) + cos(A — B)
2sin Asin B = cos(A — B) — cos(A + B)

A+B A-B

sin A + sin B = 2sin 5 C0S —

sinA—sinBzQCOSA;BsinA;B
cosA—l—cosBchosA;BcosA;B
CosA—cosB:—QsinA+BSinA—B
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SECTION A (40 marks)
Answer ALL questions in this section.

1. Evaluate
) (lnx — 1)
lim .
T—00 ez
(4 marks)
2. Evaluate
y f;j /1 + sin tdt
m1~r>r(l) sinx ’
(6 marks)
3. Let

0 forz=0"

Show that f(z) is continuous at x = 0 but not differentiable at = = 0.

f(z) = {xcos(gl—c) for z # 0

(7 marks)
4. Evaluate
sine”
dm
(4 marks)
5. Evaluate
/ dx
3+sin’z
(7 marks)
6. Evaluate
/ ! sec'? zdx.
0
(6 marks)

7. Evaluate

) 1 2 n—1
Ittt o)

(6 marks)



SECTION B (60 marks)
Answer any FOUR questions in this section. Each question carries 15
marks.

8. Let

2

fla) ="
(a) Find f'(z) and f”(x). (2 marks)
(b) Determine the values of x for each of the following cases:
(’) f'(x) >
fi(x )

marks)
(c) Find all relative extrema and inflexion points of f(z). (3 marks)
(d) Find all asymptotes of the graph of f(z). (3 marks)
e) Sketch the graph of f(z). (3 marks)

2a
I, = / "V 2ar — ridx,
0

where n is any positive integer and a is any positive real number.
(a) By differentiating "tz (2a — x)%, or otherwise, show that

_2n+1

" on42

a[n,l.

(4 marks)
(b) Hence, express I, in terms of Iy. (2 marks)
(c¢) (i) Show that [y =

(ii) Hence, prove that
(2n 4+ 1)lwa™+?

I, = .
nl(n + 2)12»

(6 marks)
(d) Evaluate

1
x% V1 — xdx.

0
(3 marks)

10. Let a1 =1, a0 =1, apyo = apy1 +ap,n=1,2,3,....
(a) Two sequences of real numbers {z,} and {y,} are defined as follows:

A2n+1 7
Ip=—""""" HwUYo= —,N= 1a2737"'
Qon + Q2pt1 A2n+1
Forn=1,2,3,..., prove that
(i) a12’L+1 = An41Qpn — avgz = (=1
(H) Ty > Tnt1 > Yn+1 > Yn
(7 marks)



(b) Prove that both sequences {x,} and {y, } are convergent and have the same
limit. (4 marks)
(¢) Find the common limit of {z,} and {y,}. (4 marks)
11. (a) Let a > 0 and k be a positive integer. Show that
(i) foa p2kHle—a? gy — —;‘e% +k fa p2k—le=2% o

0
(i) limg_ oo ﬂ = 0.

(4 marks)
(b) Prove that

o 2 1
/ re " dr = -.
; 2
(3 marks)

(c) By means of mathematical induction, or otherwise, prove that for any non-

negative integer n,
e 2
/ :EQn—I—le—:c dr
0

ee 2
/ L2001 ,—a2 g,
0

is convergent. (4 marks)
(d) Evaluate

(4 marks)

12. Let y = f(z) such that

d? d
(% + 1)d—xz —i—xé —m?*y =0,

where m is a positive integer.
(a) Show that for any positive integer n,

(22 + Dy + 2n + Day™*) + (n? — m?)y™ = 0.

(6 marks)
(b) Let g(x) = f™+1)(x). Show that

g(x)  (Cm+1)z

g(x) 2?2 +1
(5 marks)
(c) Show that
C
() = ———G@mw
(2 + 1)%

where C'is a constant. (4 marks)

END OF PAPER



