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SECTION A

Q1

Q2

(a)

(b)

(c)

(a)

(b)

(c)

Solve the following integrals.

(i) j\/}(%u\/}]dx.

(3 marks)
(ii) j (sing+cos 29}19.
. 2
(3 marks)
By using integration by parts, find I % singdx.
(7 marks)
. 2x—6 . . .
Find j- - —dx by using partial fraction.
X +2x°
(7 marks)

Given a region on a graph is enclosed by the curve y=+/x—2,the y - axis and the
lines y=0and y=2.

(1) Sketch the bounded region.
(3 marks)

(1)  Find the enclosed area.
(4 marks)

The region bounded by the curve x=(y—2)2 , x-axis and y -axis is rotated
about the x - axis .

(1) Sketch the bounded region. J : |
S — ————————{(3-fharks)

(ii)  Find the volume of the solid generated using cylindrical shell method.
(5 marks)

3
Find the arc length of the curve y =1-2x? between interval x=0 and x=1.

(5 marks)
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SECTION B

Q3

Q4

(a)

(b)

(a)

The function f(x) is given by

- X<l
f(x)= (x—4)2 2<x<4
4—x x4

(i)  Sketch the graph of f(x).
(i)  Write the domain and range for f (x)

(iii)  Calculate the value of f(x) when x=-1, x=3 and x=6.

Given the function £ (x)=+3+x, g(x)= % and h(x)=x*-4. Find
0 (gof)(x).

(i)  (hofog)(x).

(i) (/7 eh)(x).

Given a piecewise function

) costx x<I1
xX)=
& X+1 x>1

(1) Find lim g(x).
x—-1

(if)  Find limg(x).

(3 marks)

(2 marks)

(3 marks)

(2 marks)

(4 marks)

(6 marks)

(3 marks)

(3 marks)
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(b) Based on graph of fx) in Figure Q4(b), find lir£12 f(x) and determine f(x) is

continuous or not when x = —2. Give a reason.
(4 marks)
(c) Evaluate the following limits.
: . [*=25
i lim =Tt .
( ) -5 [ -5 }
(5 marks)
(TR . —y
( 204 —4/z+16
(5 marks)
Q5 (a) Differentiate the following functions.
. 3
1 =—= 7{/; .
(1) ¥eg g
(2 marks)
1
(i)  y=In(2x"+3x)",
(3 marks)
(iii)  y=sinve’+36.
(3 marks)
Q qp 3t
(b)  Find 9x for the given X = 7te “ and 1" -6 by using parametric differentiation.
(6 marks)
(c)  Find the implicit differentiation for tan® y —4¢** = ysecx.
(6 marks)
Q6 (a) By using L Hospital’s Rule, calculate
. . X =T7x +10x
i lim—————.
W =2 x4+ x—6 | B¢ 1
e ) (4 marks)
in (67
(11) im s.m( ) :
-0 sin(11¢)
(4 marks)
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Q7

(b)

(a)

(b)

Given a function g(z)=3z"+8z" ~1742* -360: .

(1) Find g'(z) and g"(z).

(4 marks)
(i1)  Find the stationary points.

(3 marks)
(iii)  Determine the minimum and maximum points of the function.

(5 marks)

Find the approximate value (to three decimal places) of the following integral

3
(1) j3x — x*dx using trapezoidal rule by taking n=6 subintervals.
0

(8 marks)
3
(11) .[3—stx using Simpson’s Rule by taking steps size, 7= 0.25.
£
(8 marks)
o B ; : T 9 : :
Find improper integral equation, Im dz. Then, state either the integral
> (1-3z
converges or diverges.
(4 marks)
- END OF QUESTIONS -
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Figure Q4(b)
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Formula

Table 1: Differentiation

=0 gx—[sinu]zcosu(%)

% 2 sl gx—[cosu]=—sin u(%)

prl s 2 finju -1 2]

I il1-+(3)

5; uv]zu——+vd—u %[a"]=a”lna(%)
du dv

—‘i[tan u] = sec’ u(ﬂj
dx d

X

—;—i; [log, ul= %logb e(dzu)

f—]-[sec u]=secutan u(—d—u)
d dx

X

Chain Rule: Q = iy-fi—li
dx du dx

Parametric Differentiation:
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Table 2: Integration

Iadx=ax+C

Isinnx dy = —l(cosnx)+C
n

n+l

jx" de=2 +C,(n#-1)
n+l

Icosnxdx :l(sinnx)+C
n

1 o= Linjx+b]+C
Jnx+b n

jtanx dx =In| secx [+C

——dxz——l-ln|b—nx|+C
- n

Iseczx dx=tanx+C

Icscz xdx=-cotx+C

Isecx dx = In|sec x + tan A+C

Integration part by part: j udv = uv—J-vdu

® b
Improper Integral: j f(x)dx = blim I f(x)dx

Identity: 1+ tan® x =sec” x

Area of Region

A= [[f(x)- g(x)]ax

A= [[w(y)-v(»)]dy

Volume Cylindrical Shells

b
V = [2mx £(x) dx

d
v =[2my F(y)dy
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Arc Length

Partial Fraction

P(x) 4 B
(x+a)(x+b) x+a x+b

P _4,B, C

- <&

xz(x+a)_x x x+a

Simpson’s Rule

b-a

b n-1 n-2
jf(x)dx ~ g (f(@)+ f(B)+4 fla+ih)+2 Y fla+ih)|; n=
a i=1 i=2

i odd i even

Trapezoidal Rule

H—

Jroa =2 f@ 101425 favi)| ;=20
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