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Q1

Q2

()

(®)

(©)

(a)

(b)

(©)

(d)

Solve the following limits.

0 x’z— 5x+6 _
=22x" —3x—2
(3 marks)
- . x+4
(ii) ;IHE m
(4 marks)
Determine whether the following function is continuous at x=1:
1+¢&* ;ox<l
f(x)= B2 +5 5 x=1.
2+ —x ; x>1
(6 marks)

Calculate the values of o and b, so that functions g(x) and h(x) are
continuous at x=2:

X +ax+8 ; x>2 4-2x ; x=2
X)= ’ and h(x)= ;
&) { x-2 r gl ) {b—x P %<2

(7 marks)

Given y=3x2+13. Show that, xzd—?+2x£—6y=0.
X dx dx

(5 marks)
If e —5x%y® = 4x* —sin3y , determine % by using implicit differentiation.

(6 marks)

N2+t

2
Given parametric equations x=2¢* and y = — Find % for t=2.

(6 marks)

1-cosx

By using L’hopital’s rule, evaluate lim— > 3
08in2x—x° —2x

(3 marks)
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Q3

Q4

(a)

(b)

(c)

(a)

(b)

(©)

Evaluate _[x’e""”‘dx by using integration by parts.

(8 marks)
Figure APPENDIX A.1 shows a region R that is bounded by functions
»=x"+2and y,=—x+4.
(i) Find the coordinates of the intersection points of the two curves.

(3 marks)
(i)  Calculate the area of the region R.

(5 marks)

Figure APPENDIX A.2 shows a region R that is bounded by functions
y=3-x, y=0, x=0 and x=2. Find the volume of the solid when region

R is revolved 360° about the y - axis.

(4 marks)
Find the Laplace transform for following functions:
Ay 3
(i) f(®)=5e? -coshgr.
(2 marks)
z Y 5
i f)=t| ——t | ——sinh4¢.
(i)  f(@) [3 J T
(4 marks)

Use Multiplication by " to determine Laplace Transform for the following
expressions:

JO=tcos2t.
(5 marks)

Determine the inverse Laplace transform for the function below using partial
fraction:

35t +2s+1
(S2+1)(S+2)(S+1).

F(s)=

(9 marks)

TERBUKA

s ———
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Q5 Solve the following differential equations using Laplace transform:
@  Y'+7y'+12y=¢'; y(0)=0 and y'(0)=1.

(10 marks)
(b)  y'+7y=cost; y(0)=4.

(10 marks)

- END OF QUESTIONS -

TERBUKA
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APPENDIX A

Figure APPENDIX A.1

Figure APPENDIX A.2

TERBUKA |
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LIST OF FORMULA
Table 1: Integration and Differentiation
Integration Differentiation
xn+l d
x"dx = +C —C=0
-[ Y n+l dx
jldx=1n]x|+c 4 = e
X dx
1

a—bx

——dr=—%ln]a—bx|+C

%u" = % » Where u= f(x)

..'eax+bdx=leax+b+c
a

?j;ln(u)=£% , where u = f(x)

Isin(ax+b) dx = —lcos(ax+b)+C
a

%e" =e“%, where u = f(x)

Icos(ax+b)dx=lsin(ax+b)+c
a

. d
Esmu =cosu§,where u= f(x)

a

J.sec2 (ax+b)dx= Eli(—qib)-+(f

Ecosu =—sin u%, where u = f(x)

a

Icosecz(ax+b)dx=uM+C

Ex—tanu=sec2u%,where = fx)

_[u dv=uv—J.vdu

Ecotu =—csc’ u%, where u = f(x)

jf(x)mf'(b)—ff(a)

ﬁ’-(uv)=1.4r—£il:+vﬂ
dx dx dx

Area of Region
A= [[1(x)-g(x)]dx
or

A= [[wy)—v(»)]ay

du dv
d V— U —
__(z):___dx dx
dx\ v

v2
Chain Rule:

dy dy du

dc  du dx

Volume of Solid Region
b
V =2z [x[f(x)-g(x)] dx

or

V =2z y[w(y)-v(»)] dy

Parametric Differentiation:
dy _dy dt
de dt dx

TERBUK
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Table 2: Partial Fraction

a _ 4 4 B
(s+b)(s—c) s+b s—c

a A B C

—_— =T+
s(s=b)(s—c) s s-b s—c

a A + B
(s+b)* s+b (s+b)?

a A Bs+C

(s+b)(s* +¢) - (s+b) +(sz+c)

TERBUKA
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Table 3: Laplace and Inverse Laplace Transforms

L{r @)= r()ea=F(s)
f() F(s)
k
k i
s
n!
i =12... —
s
al 1
p -
s—a
sinat =
s +a®
cosar 5
¥ a
. a
sinh at =
s
cosh at
a Sl __a2
First Shift Theorem
e” f(1) F(s—a)
Multiply with ¢”
" . d"F(s)
) si=1.2 1y ——=~
(x S
Initial Value Problem
L{y(1)} =¥ (s)
L{y' (1)} =s¥ (s)-»(0)
L{ (0] = (5)-9(0)-¥ (0)

TERBUKA
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