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PART A

DSM 1923

Ql (a) Determine whether the following integrations are improper or proper integral.
Give your reason.

f5 dx
(i) I ~x-3'

felnx dx.

(ii) If;
foo dx

(iii)
2 •I X

(6 marks)

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

(i)

(ii)

III-dx
-I ~ .

X3

(14 marks)

Q2 (a) Curve of y = 2X2 +10 and line y = 4x + 16 intersects at point A and B. Determine

(i) points A and B.
(ii) the area between the curve and the line.

(8 marks)

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

(5 marks)

(c)
Approximate r2 lnx dx using Simpson's rule with 10 intervals. (Round yourJI I+x
answer in 3 decimal places).

(7 marks)
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DSM 1923

PARTB

Q3 (a)
{9X-2

Determine the continuity of I(x) = 2 '
7x ,

x s; 1

x>l
at x = 1.

(5 marks)

(b) Compute

(i) lim ~4x2 +9
x--+2 x2-8

(ii) lim .J2x + 1- J3
x--+l x-I

(iii) lim sin2 x
x--+o 3x2 .

(c) Use the L'Hopital's rule to compute

(') I' sin2x1 Im--.
x--+o X

(ii) lim xe -2x •
x--+oo

(8 marks)

(7 marks)

Q4 (a) Find dy of the given functions.
dx

(i) y = 7x2e-x2 •

(ii) x2 sin y + 2x = l .
(iii) y = ~~. (Hint: Use natural logarithm on both sides)(x+2) x+3

(12 marks)

(b) 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?

1"""'""'1 X

Bui1ding~1 I I Y

f- Fence-
Figure Q4(b)

(8 marks)
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DSM 1923

Q5

(a)Evaluate the given integral.

(i)

fe5X( e2x +~ ) dx.
7 e3x

JInX

(ii)
-5 dx. (Hint: Use by part integration)

X

(iii)

J~ dx. (Hint: Use substitution method)x-9 (12 marks)
2

X +x-I
(b)

(i)Express in the form of partial fraction.
2 x(x -I)

2

JX +x-I
(ii)

Hence, evaluate 2 dx.
x(x -I) (8 marks)

Q6 (a) Using tabular method to evaluate

;r

(ii) 16cos5xsin4x dx .

(13 marks)

3

(b) Calculate the arc length of y = 2X2 + 3 from X = 1 to X = 4 . (Round your answer in

4 decimal places).
(7 marks)
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CODE :DSM 1923

FORMULAE

DIFFERENTIATION

d
-[ax]=adx

d [ n] n-I- X =nx
dx

d d
-[c I(x)] = c -[/(x)]dx dx

d d d
-[rex) ± g(x)] = -[r(x)]±-[g(x)]
dx dx dx

d d d
-[r(x)g(x)]= I(x), -[g(x)]+ g(x)· -[rex)]
dx dx dx

d d

~[f(X)]= g(x)-~[r(x)]- f(x)- dx[g(x)]dx g(x) [g(x)]2

dy = dy. du
dx du dx

~ [ ear] = aear

~[ aXJ=ax ma

~lnlax+bl=_adx ax+b

5

.!!..- [ sinax] = a cosaxdx

.!!..- [ cos ax] = -a sin axdx

d
-[ tan ax ] = asec2 axdx

d
-[secax] = asecaxtanaxdx

d
-[cot ax] = -acsc2 axdx

d
-[cscax] = -a cscax cot axdx

d[, I ] 1 d[]
- sm ax =.J ? J axdx l-a-x- dx

d [ ] -I d
- cos-I ax =.J ?? -[ax]dx I-a-x- dx

d [ ] -I d- coel ax = ?? -[ax]dx I+a-x- dx

d [ -I ] 1 d [ ]
dx see ax = laxl.Ja2x2 -I dx ax



DSM 1923
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CODE :DSM 1923

INTEGRATION

f . ( ) d eos( ax) CSlnax x=----+
a

JIfCx) ± g(x)]dx = F(x) ± G(x) + C

/1+1

fx/1 dx=~+C ,(n:;t:-l)n+l

fu dv=uv- fv du

f 1 1--dx = -lnlax+bl+Cax+b a

feoS(ax) dx = sin(ax) +Ca

ftan(ax) dx = Inl see(ax) 1+ C

fsee2(ax) dx = tan(ax) +Ca

f 2 eot(ax)ese (ax) dx = ----+ C
a

f see(ax)see(ax) tan(ax) dx = ---+c
a

f ese(ax)ese(ax) eot(ax) dx =---- + C
a

fese(ax) dx = -lnlese(ax) + eot(ax)1+ C

fsee(ax) dx = Inlsec(ax) + tan(ax)1 + C

f 1 1 llul ??

--===du=-see- - +C; u- <a-
u.Ju2 _a2 a a
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IMPROPER INTEGRAL

00

b bc

fJ(X) dx = lim fJ(X) dx fJ(X) dx = ~ fJ(X) dxb-+oo

c-+ba
a aa

b

b bb

f J(x) dx = a~oo fJ(x) dx
fJ(x) dx = lim fJ(x) dxc-+a+

-00
a ac

00

000 bcb

f J(x)dx= f J(x)dx+ fJ(x)dx
fJ(x) dx = fJ(x) dx+ fJ(x) dx

-00

-000 aac

0
b m

b

= lim fJ(x) dx+ lim fJ(x) dx = lim_ fJ(x) dx+ lim+ fJ(x) dxa-+-oo b-+oo
a

0 m-+c a n-+c m

AREA OF REGION

b

d

A= J[J(x)-g(x)]dx
ORA= f[w(y)-v(y)]dy

a

c

VOLUME OF REVOLUTION

b

d

V = 1t f{[J(x) t -[g(x) t} dx
ORV = 1t f{[W(y)]2 -[v(y)t} dy

a

c

I

ARCLENGTH
I
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FINAL EXAMINATION
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CODE :DSM 1923

SIMPSON'S RULE

b h f n-l n-2 J
Jf(X)dx~3 (h+h)+4~ .1;+2~.I; ;

I odd i even

TRAPEZOIDAL RULE

b-an=--o X =a+ih
h ' 1

b-an=--" X =a+ih
h ' I
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