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Q1

(b)
Q2 ()

(b)
SECTION B
QB (@

(b)

(a)
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Find the particular solution for the following initial value problems
2= Ly 1e0=0, y =1

by using suitable method.
(12 marks)

Use variation parameters method to find the general solutions of the
differential equation y"+y =cosx.

(13 marks)

By using Laplace transform, solve the following initial value problem

d’y ,dy ,
22 27 4ty=¢€,y(0)=-2and y (0)=-3.
7 i v (0) and y' (0)

(12 marks)

Apply fourth-order Runge-Kutta method (RK4) to find the values of
y(0.1), (0.2) and y(0.3) for the following initial value problem

idiy——yzez", 0<x<03
dx
(13 marks)
Find the following Laplace transform
@  Lie"r+ae™|
Gi)  L{sinh3t+e"H(r-3)]
(12 marks)
Find the invers of the following Laplace Transform
2
@ IR 16s :
(s=3)(s+1)
iy -2+ 2%
sP—4 (s-2)" +4
(13 marks)
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(b)
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Given an ordinary differential equation (ODE) y" + 3y’ = 6x.
(1) Show that y=A+Be ™" +x° —%x, where 4 and B are

constants, is a general solution of the ordinary differential
equation.
(7 marks)

(i)  Hence, find the particular solution of the ODE if y(0) =2 and
y'(0)=1/3.
(7 marks)

Given that y, =x"?cosx and y,=x""?sinx are solutions of the
equation

d’y dy 1
x4+ (x* =)y =0.
WIE ( 4)y
Show that the linear combination y = Ay, + By, , where 4 and B are

constants, is also a solution of the ODE.
(11 marks)

Solve the following boundary-value problem
d*y
dx2

in the form of matrix equation by using the central finite-difference
method with grid size, h=Ax=0.5.

—(1—%))/:)6, y(1)=2 and y(3) =1

(15 marks)

Find the particular solution for the following initial value problems
(x+y)2dx+(2xy+x2 -Ddy=0, y(1)=1

by using suitable method.
(10 marks)

Given the initial value problem % +3y=e”, y(0)=1, 0<x<3. Find the

approximate solution for the initial value problem with step size #=1 by

using:

(2)

(b)

Euler’s method, and
(12 marks)

Second-order Taylor series method.
- (13 marks)

- END OF QUESTION -
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A. FIRST ORDER ODEs:
1. Separable: % = f(x,y) o v(y)dy=u(x)dx.

2. Homogeneous: % = f(x,y) e f(Ax, )= f(x,y).
dy

Hint: Let y:xv:>——=v+x£‘l.
dx dx

3. Linear: a(x)—dl+b(x)y=c(x). Solution: y:—l—)’pq(x)dx+A,where
P

b(x) c( ) and [p@xyas
p(x)= a()’ >, g(x)= (o) p=e .
4. Exact: %z—%((;;/)) & M(x,y)dx+ N(x,y)dy = @%Ayizg

Solution u = [ Mdx+¢(y).
5. Euler’s Method: % = f(xX, ) D Vu=y,thf(x,¥;).

2

6. Second Order Taylor Series Method: % = F(X.7) = ¥y =¥+ h¥ + L yr .

2
7. Fourth-order Runge-Kutta Method (RK4): y,,, = [k +2k, +2k, +k n
where k, =hf(x.y,), k,=hf(x, +g ——)
k,=hf(x +g 2) k,=hf(x,+hy +k)

B. LINEAR SECOND ORDER ODE’s: ay"+by'+cy= f(x)

1. Variation of Parameter: ay"+by +cy= f(x)
Solution: y=uy, +vy,, Wwhere uz—[zz—%ﬂdawA, v=j—y—‘f7§2dx+3,
a a

W =y,y,-yy, and y, & y, are solutionof ay"+by'+cy=0.
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2. Finite Difference Method (three-point central difference):

v Y~V o V=2Vt ¥y
'l ! and V'~ .
’ 2h Y h?

C. LAPLACE TRANSFORM

L{f @O}y =] f()e"dt = F(s)
7@ F(s) 1@ F(s)
u 4 H(t —a) e”
S S
o 1 ft-a)H(t -a) e F(s)
S=a
. a 5 _ —as
sin at R (t-a e
cosat s F)S(t-a) e f(a)
s +a
sinh ar 2| [ Feg—u)du F(s)-G(s)
S —a
S
Y
coshat 22 () (s)
", n!
n=1,23,.. o 40 sY(s) = ¥(0)
A
e f(t) F(s—a) y'(®) s*Y(s)—sy(0) - »'(0)
e 1), L d” ) $"Y(s)—5"" y(0)=5"y'(0)
o123 |V gr PO 7O g y00)




