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PART A
Q1 (a)
(b)
Q2 (a)
(b)
(©
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Determine whether the following integrations are improper or proper integral.
Give your reason.

. Py ok
@ Ji x—3'
s " In x
— dx.
® G
G | 2
J1 X

(6 marks)

Determine whether the following integrations converge or diverge. If converge, what
is the value?

@) J‘l% dx.

-1 =
x3

.. . x
(ii) L (x2+1)2 dx

(14 marks)

Curve of y=2x"+10 and line y =4x+16 intersects at point 4 and B. Determine

(1) points 4 and B.
(i)  the area between the curve and the line.
(8 marks)

Determine the volume of revolution of the solid formed by rotating the line
y =3x—2 about the y-axis between y=0and y=>5.

(5 marks)
’ X
Approximate - dx using Simpson’s rule with 10 intervals. (Round your
1 I+x
answer in 3 decimal places).
(7 marks)



PART B
Q3 (a)
(b)
(c)
Q4 (a)
(b)
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9x-2 <1
Determine the continuity of f(x)= * S * R
Tx; x>1
(5 marks)
Compute
: . 4x*+9
@) lim -
@ lmd2Et1=
x—l x=1
. sin’x
iii lim—
( ) x—0 Bx'
(8 marks)
Use the L'Hopital's rule to compute
Q) lim sin2x
x—0 x
(i)  limxe™*.
(7 marks)
., dy ; ;
Find - of the given functions.
i)  y=Txe".
()  x*siny+2x=)>.
3’
(i) y= ——J}— (Hint: Use natural logarithm on both sides)
(x + 2) Vx+3
(12 marks)

A rectangular storage area is to be constructed along the side of a tall building. A
security fence is required along the remaining 3 sides of the area (Figure Q4(b)).
What is the maximum area that can be enclosed with 800 m of fencing?

%
Building — y
<« Fence
Figure Q4(b)

(8 marks)



Q5

Q6

(a)

(®)

(a)

(b)
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Evaluate the given integral.

- 2x
() es"[e +1]dx.

. 7 e
cln x
(ii) : dx . (Hint: Use by part integration)
=B -
"3x+2 ; o
(ii1) dx . (Hint: Use substitution method)

JVx-9

2

. x +x-1 _ . .
(1) Express in the form of partial fraction.
x(x =1)
2
x +x-1
(ii))  Hence, evaluate J . dx.
x(x -1)

Using tabular method to evaluate

() Ix3e2" dx .

(i1) IE cosSxsin4x dx .

0

3
Calculate the arc length of y=2x2+3 from x=1to x=4
4 decimal places).

(12 marks)

(8 marks)

(13 marks)

. (Round your answer in

(7 marks)
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FORMULAE

DIFFERENTIATION

e 1= ]
20+ gl= L1l L]

“rgl= 1)-“Hg@]+ 8@ @)

d{ f(x)] g <[] -2 g

dx | g(x) [g])
dy _dy du
5 B o ] - ﬁ e
%[em =ae” _[COS ax] ﬁ dx[ax]
d X X
-&-x"[a s I: ]h1+a 5 c—ir_[ax]
4 injax +b|=—2 ot ax]=— 2 [ax]
dx ax+b dx 1+a x" dx
d 1 .
E[logau]=;-logae%[u(x)] Ex-[sec ax] |ax|\/7dx[ ]

E[smax]zacosax
E[COS ax|=—asinax
Ex—[tanax]zaseczax
E[secax]=asecaxtanax

a[cot ax] =—acsc’ ax

&;[csc ax|=—acscaxcot ax
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INTEGRATION
jc f(x)dx=c F(x)+C _[sin(ax) dym— cos(ax) S
a
ﬂf(x) = - g(x)] dc=F(x)£G(x)+C jcos(ax) B sin(ax) +C
a
n+l _ e
[x" dx="—1+C,(nz-1) Jtan(ax) dx = In sec(ax) |+ €
n+l1
ju av=uv— |vdu jsecz(ax)dxz tan(ax)+C
ax+b a -
ax 1 sec(ax)
Ie dx = _e(D.‘ -+ C ‘[SCC(ax) tall(ax) dx = +C
a
csc(ax)
Icsc(ax) cot(ax) dx = — O
a

Icsc(a:x) dx=—In |csc(ax) + cot(ax)| +C

Isec(ax) dx=In |sec(ax) + tan(ax)[ +C

I . du =sin™ (£)+C -’ e’
a

J‘——;I—j i = [£J+C
a +u a =

1

1
—du="—sec™
'[u\)u2 iyl a

u
—|+C; v’ <d’

a
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IMPROPER INTEGRAL
@ b b [
[7Gydx=Jim [f(x)dx Jr@adc= lim [f(x)ax
b b b b
[£G)de= lim [1(x) [fGydr=lim [f(x)dx
@ 0 @ b c b
[fxydc= [ fx)dc+ [f(x)dx [feyae=[f(x)de+ [f(x) ax
- —a0 0 a a c
0 b m b
= lim jf(x)dﬁbhg [f(x)ax = lim [f(x)dx+ lim [f(x)dx
b 0 m—c nset o
AREA OF REGION
b d
A= [[f(x)-g()]dx OR 4= [[wy)-v(»)]dy
VOLUME OF REVOLUTION

p-nff@F-lgof} & OR  ¥=r[woIf -bOIT) &

ARC LENGTH
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SIMPSON’S RULE
b h n-l n-2 b—a
If(x)dxﬁg (f0+ﬁ,)+4z 142 Z fils n= P ; X, =a+ih
- i=1 i=2
i odd i even
TRAPEZOIDAL RULE
4 h L= b-a
[£&) dxm (f+£)+22 7|5 n= = ¥, =a+ih
a i=l




