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Q1 (a) The function f(x) is defined by the Figure Q1(a). Find:

@ lim /o).

(1 mark)
i)  f(2).
(1 mark)
(1ii) ]iné f(x).
(2 mark)
" 2 :
b Given f(x)= and g(x)=3-x".Evaluate lim|[ f(x)g(x)].
(b) Pl g} lim [ /(x)g(x)]
(4 marks)
x—5
(¢) Find lim—.
R alort S1L=8
(5 marks)
(d)  The function f(x) is defined as follows:
3 & x=]
f(x)=<4x+b ; l<x<2.
¥ i %63
(1) Find the value of 4 such that lin} f(x)exist.
(3 marks)

(1)  Determine whether the function f(x) is continuous at x=2. Justify the

answer.
(4 marks)
2
Q2 (a) Giventhat y=In(3-sinx). Find and simplify fb; . [Hint: sin* x+cos’x=1]
(7 marks)
X 4 2 dy . .

(b) If §+e ‘ =(y—3) +3cos y+4. Determine = in terms of x and y by using

b4

implicit differentiation.
(9 marks)
2
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(c)

Q3 (a)

(b)

(c)

Q4 (a)

(b)

By using L’Hopital’s rule, evaluate lh'gll_;osr .
(4 marks)
By using integration by part, solve sze_’ dx.
(4 marks)
Evaluate _[xz cos4x dx by using tabular method.
0
(7 marks)

Figure Q3(c) shows region R bounded by the functions y=4x—x" and
y=8x—2x.

(1) Find the points 4 and B.
(4 marks)

(i)  Hence, find the volume of the solid obtained when the region R is revolved
about y - axis.

(5 marks)
Find the Laplace transform and simplify the following functions:
: T 2.4
t)y=———1".
@ Sl
(2 marks)
@)  f(t)=2cos8 +3sin8r.
(3 marks)
(iii)  f(#)=2e™ sinh 5¢.
(5 marks)
Find the inverse Laplace for the expressions below:
. 7 8
(1) g e
(5 marks)
o s+14
i .
) (s+3)
(5 marks)
3
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Q5

Solve the given initial value problem of the differential equations using Laplace transform:

(a)

(b)

¥"'=3y"+2y=0 where y(0)=1 and y'(0)=0.

¥'+2y'+5y=0 where y(0)=1 and »'(0)=0

- END OF QUESTIONS -
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Figure Q1(a)

y=4x—x*

Figure Q3(c)
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Table 1: Integration and Differentiation

Integration Differentiation
J‘ dx le C d xn nrn—l
2= + pron il
n+l dx
Jldx=1n|x|+C LI
X dx X

de=—lln|a—bx|+(f

Ex—]n (u):—% where u = f(x)

1

a—bx b U
Iear+bdx:lem-+b+c i uzeu@_
a dx dx

J'sin (ax+b5)dx= —lcos(ax+b)+C
a

. du
—SIN# =CoSU —
dx dx

Icos(ax+b)dx = -l—sin (ax+b)+C
a

cos sinu a
dx

Isecz (ax+b)dx =tan(ax+b)+C

5, i
—tanu =sec u—
dx

Icscz (ax+b)dx =—cot(ax+b)+C

, du
—cotu=—csc " u—
X dx

J.udv=uv—J.vdu 2 v =uﬂ+v@
ds ds ds
2 du dv
[ (epte=r (8)-F (o) a _Jdgd—
ds\ v v
Area of Region Chain Rule:
; dy _dy du
A=I[f(x)—g(x)]dx dx  du dx

or

Parametric Differentiation:

dy _dy dt
A=[[w(»)-v(»)]ay % Fu
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Table 2: Partial Fraction

a - A " B
(s+b)s—c) s+b s-c
a _A+ B 5 C
s(s=b)(s—) s s-b s—c
a A B
= -
(s+b)Y s+b (s+b)
a A Bs+C

GriNg o) (E+h (F+e
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Table 3: Laplace and Inverse Laplace Transforms

LU= [ r)e“ai=F (s
f() F(s)
k
k —
n!
=12 ==
S
atl 1
. =
s—a
sin at -.
s +d
cosat A
st +a*
y a
sinh at
inha 53
S
coshat
¢ ¢ —d
First Shift Theorem
e’ f(1) F(s—-a)
Multiply with "
. nd"F ()
) n=1.2_... -1) —=
OF (-0 2
Initial Value Problem
L{y(t)}= Y (s)
Ly (0)=57(s)-»(0)
L{y”(t)}=.5‘2Y(S)—sy(0)~y'(0)
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