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INSTRUCTIONS TO CANDIDATES

1. You should have the following for this examination:
- Answer Booklet
- Mathematical table/Scientific calculator
- Drawing Instruments

- Abridged Laplace transforms Table
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2. Answer questions ANY THREE questions from the following FIVE .
3. Maximum marks for each part of the question are as shown.

4. This paper consists of FOUR printed pages.

QUESTION ONE
a) 1 State the necessary and sufficient condition for an equation Mdx+Ndy =0, e exact
1 sin x
[(cosx)ln(2y—8)+% dx + dy=0
i Show that equation y—4
| o _y)=3
is exact and solve the differential equation given that Given (7marks)
(s cos S —2sin f3)
b) Show that the Laplace Transform of 2cos(2t+ B); is 87 where B isa
constant. (7marks)

26 —s7
s(s>+4s+13)

¢) Determine the inverse Laplace Transform of (6marks)
QUESTION TWO
(a) The instantaneous current I passing through a circuit of resistance R and inductance L
di .
L—+ Ri =V coswt
satisfies the differential equation. dt Where t is time and
: v, . 2,
i=—>>—>{Lwsinax¥ + Rcosax} + Ce *
V, and o are constant. Show that o L” +R
using an integrating factor. (10marks)
b) Solve the following differential equation completely.
2
a’__4dy Sy=3x+1,given that y =0, @ =0,whent=0.
dx* dx dt (10marks)

QUESTION THREE

a) Determine the inverse Laplace transform of
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7s* —65—64
) (s=2)(s* —16)

45> —55+ 6

11) S3 -+ S2 +4s + 4 (Smarks)
2
] v =x =0 ] Z’);+a)2x=EOSinnx
b) Given that "o — ™1 solve using Laplace transform. @x
When
M @ =
2 2
(i) @ Fn (12marks)
QUESTION FOUR

Solve the following first order differential equations

d
tanxd—y+y=x2 tan x

I) X (7marks)
Xy @=x2+y2giventhatx=1,y=4
110)) dx (4marks)
2
d_)2/+2d_y+ 2y = S5sin x, given that y(0) =0, y'(0)=5
Solve the differential equation 4X dx using
D-operator (9marks)
QUESTION FIVE
a) Solve the differential equation completely by using D-operator method
2
d—f— d—y+3y=x2 +e, given that x=0,y=-1,y"=0
dx dx (13marks)
b) Determine the laplace transform of #SIN? from first principles (7marks)
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TABLE OF SOME LAPLACE TRANSFORMS

Function.

F(1)
1

at

sin at

cosat

t

t"(n a positive int eger)
sinh at

cosh at

tsinat

tcosat

sin at — at cos at

efattn

e " cosat
e sinat
e " coshat

e " sinh at
H(t), H(t-a)
o(t),0(t—a)

Some Theorems used in Laplace Transforms

pf@O=I{F@} _ fls+a)=1{e"F@)

lif =
| =s5X—x,
d

dt?

2
| dx  ,_
=5"X—85X,— X

Transform

oo

[er@yar

0l/s

l/s—a

als* +a’

s/s’ +a’

1/s’

nlfs™

als* —a*

s/s* —a’

ZaS/(s2 +a’)’

s? —az/(s2 +a’)’
2613/(52 +a’)
nf(s+a)""
(s+b)/[ (s +b) +a]
af[ (s +b) +d]
(s+b)/[ (s+b)* —d’]
a/[(s +b)’ —a2]
/s, e /s

—as

1, e
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t3

Y

3
P G
= §° Xy — 8%, — X,

and generally

n

AW

_ n-2
= x,—s"xK—=sx,_,—x,,

dt" °

|
| { JF® d} =2 f6)
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