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PART A
Q1 (3
(b)

Q2

Solve the differential equation below by using Laplace transform.

(a)

(b)
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Find the inverse Laplace of following transform

. 45 +7
@ s +9

.. 3
@) (2s-6)

25 +5
(@) (s+3)°

25> —3s+2

———————— as partial fraction.
(s+2)(s" +4)

(i)  Express

(i)  Find the inverse Laplace of the answer from (b) (i).

y"-6y+8y=0 ; y(0)=0, y'(0)=-3.

y"-7y'+12y=2 ; y=1,y'=5, whent=0.

(12 marks)

(8 marks)

(10 marks)

(10 marks)
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PARTB
Q3 (a) Given
(2y+x2 +1)+(2xy—9x2)%=0

(1) Show that the equation is an exact ordinary differential equation.
(i)  Find the general solution of the equation.

(b) Find the solution of the given IVP differential equation.

dy 2 1
X—+2y=x"-x+1 ; =~
T yD=3

(11 marks)

(9 marks)

Q4 (a) Just before midday the body of an apparent homicide victim is found in a room
that is kept at a constant temperature of 21°C. At 12 noon the temperature of the
body is 27°C and at 1 P.M. it is 24°C. Assuming that the temperature of the body at
the time of death was 37 °C and the decreasing in temperature follows the Newton’s

Law of Cooling, determine the time of death?

(11 marks)

(b) A culture initially has N, number of bacteria. At time ¢ = 1 hour the number of

bacteria is measured to be —;—Na. If the rate of growth is proportional to the number

of bacteria present at any time, determine the time necessary for the number of

bacteria to triple.

Q5 (a) By using undetermined coefficient method, solve the equation
y"+4y'+5y=13¢"

given that when x=0,y=% and y':%.

(b) By using variations of parameter method, solve the equation

y"-4y =10e>.

(9 marks)

(10 marks)

(10 marks)
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Q6 (a) Find the Laplace transforms of the following functions.
i L {—t— sinat —4e** }

2a

Giy L {e*(-2)t-3)}
(i) £ {cos(at + B)}

Hint: cos(a+ f)=cosacos f—sinasin

(15 marks)
(b) Show that £ {36_% sin’ t} = 428
(25 +1)4s® +45s+17)
Hints : sin®¢= %(1 —cos2t)
(5 marks)
Q7 a Solve the second order homogeneous differential equation.
q
y'+2y'+y=0 ; y(0)=1 and yp(1)=3
(7 marks)
(b) Find the Inverse Laplace Transform
- 7 1 12
L { 1 —}
® 5s—-1 s° s*
.. -1 5s 2
ii o -
O {2s2+8 s2—3}
(6 marks)
(c) Use Laplace Transform to solve the differential equation y'-4y =8
p
given y(O) =2.
(7 marks)

END OF QUESTIONS
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Formula
Table 1 : Laplace transform. Table 3 : Indefinite differentiation
={® 5t = d 7 !
LAy S @)™ dt =Hs) @@= /@E' @)+ 2 ()
J10) F(s) : :
3 | k d [f(x)}z g /(%) - f(¥)g'(%)
s dx| g(x) (g(=)*
B & i) ila) ()
5™ dc®  de\dx) dt\dx) \dx
at
e ! d,_1 du
s—a & e
sin at a d , ., du
s> +ad’ = T m
cos at s d . du
R Zx—smu:cosu-g
sinh at a d o o = sec? du
R = u =sec u-a
cosh at s ~ , du
2 2 —cotu=—csc u-—
§ —a dx dx
e“’j(t) F(s—a) isecu:secutanu-gﬁ
dx dx
r'fH,n=1,2,.. d"F(s —‘-I—cscu=~cscucotu-ﬂ
1y LES) dx dx
dS" d N
zx—cosu =—sinu o

Table 2 : Initial and Boundary Value
Problem

If L {y(1)}= ¥(s) then

L{y ()= s¥(s)—n(0)
L{y"(0}=s"Y(s) — s(0) -y (0)
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Characteristic Equation and General Solution

Differential equation : ay” + by’ +cy=0;
Characteristic equation : am’ +bm+c =0
Case Roots of the C}'laractenstm General Solution
Equation
1 real and distinct : m, = m, y,(x) = 4e™" + Be™""
2 realandequal :m,=m,=m v, (x) =(4+ Bx)e™
3 imaginary tm=azxif ¥, (x) =e* (Acos fx + Bsin fx)
Table 5 : Solution of particular solution ay” + by’+ cy = flx)
Ax) Ylx)
P, (x) =Anx"+Api X+ .+ Ax+Ay | 2 Bux"+ By X'+ .+ Bix+Bog)
Ce ax xl’ (P e ax )
C cosPx atau C sin Bx x" (p kos Bx + q sin Bx)

P, (x)e ™

x" (Byx"+Bp M+ +Bix+By)e™

P (x){kosﬂx atau

X" (Bpx" + Bpy X'+ .+ Bix + By ) kos Px

sin fx T
X (B X" + Bpg x™'+ .+ Bix + By ) sin Bx
Co™ kospx atau x" e ™ (p kos Bx + q sin Bx)
e
sin fx

kospPx  atau x (B x" +Bpg X'+ .+ Bix +Bo ) e “ kos Bx
P,(x)e™< . "

sin fx

x (Bax"+Bog 2"+ .+ Bix+Bg) e ™ sin Bx

Notes : r is the smallest non negative integers to ensure no alike terms between yx(x) and yx(x).
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Table 6 : Variation of parameters method.

Homogeneous solution, y, (x) = Ay, + By,

Wronskian function, W = yl, yf =yn-nn'
Vi 2
uy =—[ 2210 4 u, = [ 2L 4o
aW aW

Particular solution, y, =u,y, +u,y,

Final solution, y(x)=y,(x)+y,(x)




