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SECTION A

Q1 (a) Find the inverse Laplace of following transform.

o £ 3, 1
@ s s s+3
(6 marks)
.. 4s
ii
() 4s5* +25
(5 marks)
(b) (i)  Express as partial fraction.
st4+5-12
(6 marks)
(i)  Find the inverse Laplace of the partial fraction from Q1(b)(i).
(3 marks)

Q2 Solve the given initial and boundary value problem of differential equation using
Laplace transform.

(a) Y'-3y'-10y =0 ; Initial value problem : y(0)=0, y'(0)=-5

(8 marks)
(b) Y'=7y"+12y =2 ; Boundry value problem :y =1, y' =5, whent =0.
(12 marks)
SECTION B
Q3 (a) Given
(x+y)2 abc+(2xy+x2 —l)dy =0
@) Show that the equation is an exact ordinary differential equation.
(3 marks)
(i) Find the general solution of the equation.
(8 marks)
(b) Find the solution of the given IVP differential equation.
dy
X—+2y=cosx ; =2
2 y()
(9 marks)



Q4

Q5

(@)

(b)

(a)

(b)
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The temperature change of an object according to Newton’s Law of cooling is given
as follows:

dT
e (L, =T
dt (t s)

where T; is the object temperature at time ¢, 7 is the surrounding temperature, and k
is the cooling constant. By integration of the separable differential equation, express

T; in term of Ty, ¢ and £.
(5 marks)

Water is heated to a boiling point temperature of 100 °C. It is then removed from the
burner and kept in a room which the surrounding temperature of 25 °C. After 10
minutes, the temperature of the hot water drops to 90 °C. Assuming that there is no
change in the room temperature and the cooling processes followed the Newton’s
Law of cooling;

)] List temperature of the surrounding (75), temperature at # = 0 minute (7)), and

temperature at £ = 10 minutes (77¢).
(3 marks)

(i)  Using the formula of 7, from Q4(a), calculate the time needed for the hot
water to reach 30 °C?

(12 marks)
Using undetermined coefficient method, solve the equation
y"-3y'+2y =6e>*
given that when y(0)=0and y»'(0)=1.
(10 marks)
Using variations of parameter method, solve the equation
yu___yv_zy — e2x .
(10 marks)



Q6

Q7

(a)

(@)

(b)
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Find the Laplace Transforms of the following functions.

o JfO= (cos 2t +:11-sin 2tje2f

(5 marks)
) S@=e"(t=2)(t-3)
(5 marks)
Giiy £ =(1-2cost)’
(5 marks)
. 4(3s° - 4)
Ly Psin2l="0—2
(b) Show that { } R
(5 marks)
Solve the second order homogeneous differential equation.
y"-2y'-3y=0 ;0 y0)=2 and y'(0)=1
(7 marks)
. 1 12 1
Find the Inverse Laplace Transform of ————+—.
s+5 s s
(5 marks)

(©

Use Laplace Transform to solve the differential equation y'+y=cost given

y(O) =0.
(8 marks)

— END OF QUESTION -
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Formula
Table 1 : Laplace Transform. Table 2 : Indefinite Integration/Differentiation
LIAD=[T f(e™dt = F(s) L Integration
n+l
[ F(s) j'x”dx=x +C
k k 1 n+
Ky J-;dx =In |xl +C
"'n=1,2,. n! 1 .
n dx = ——l - b + C
_ e J.a—bx b n|a x|
e 1
J‘ e“dx = le‘v‘ +C
S—a a
Bin ¢ 4 J.sinax dx:—lcosax+C
s’ +a? a
cos at S J.cosax dx:lsinax+C
s?+4a? a
sinh ar a Iudv dx = uv— J.vdu
s?—a?
cosh at s Differentiation
s —a? i(uv):vﬂﬂlﬂ
ds ds ds
e” fir) Fs—a) y_ v
i(z) __ds__ds
tn‘f(t), n= 1,2’ .. ( I) an(S) ds\ v v2
- —= d ax ax
ds J E(e )= ae
i(sin ax) =qacosax
ds
i(cos ax) = —asin ax
ds
d nyY _  n-l
S¥)=n

Table 3 : Initial and Boundary Value Problem

—

If L {y(t)}= Y(s) then
L{y'(t)}= s¥(s) - 1(0)
L{y"(0)}=5¥(s) — sp(0) — y(0)

|
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Table 4 : Characteristic Equation and General Solution

Differential equation : ay” + by’ + cy=0;
Characteristic equation : am® + bm +¢ = 0
. —b++/b* —4ac
2a
Case Roots of the Cf.laracterlstlc General Solution
Equation
1 |realand distinct : m, = m, Vp(x) = Ae™" + Be™*
2 realand equal :m, =m, =m Yu(x) =(4+ Bx)e™
3 imaginary ‘m=atiff V(%) =e* (Acos fx + Bsin fr)
|

Table 5 : Solution of particular solution ay” +by’+ cy = fx)

o) 1p() |
Prn(¥) = Aax"+ A X"+ +AX+A) | X B B AT 4 Bix+By) 7
Ce™ x' (Pe ™) W
C cosPx atau C sin px x" (p kos Bx + q sin Bx)
Py (x)e ™ X (Bax"+ By x" '+ + Bix+Bg)e™
P () kosPx  atau X (Byx"+Bpy 2"+ 4+ Byx + By ) kos PBx
X
" sin fx =+

X (Byx"+ By 2+ o+ Bix + By ) sin Bx ]

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

Homogeneous solution, ), {(x)= AJG + Byz

y y 1 1
Wronskian function, W =’ i f =Ny =N
Yi I
ulz“'J‘ny(x)dx'*‘A uzzjylf(x)dx+3
aW aW

General solution, Y(x) = U TU Y,

Table 7 : Trigonometry Identities

sin7+cos?t = 1

sin’ f = %(1 —cos2t)

cos’t = %(1 +c0s21)

Table 8 : Partial Fraction

—
a 4 Bs+C
(s+b)(s2+c) - (s+b)+(s2 +c)
e _4 B _C
s(s=b)(s—c) s s-b s—c
a _ A N B
(s+b)(s—c) (s+b) (s—c)




