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Q1

Q2

Q3

(a)

(b)

(a)

(b)

Given a differential equation ( 8xy+12x° ) dy — (4 v +12x° ) dx=0,

(i) Show that the differential equation above is a homogeneous equation.
(3 marks)

(i1) Then solve the equation.

(7 marks)

Find the particular solution of the given linear equation:
(x—3)%+y=]nx . y(1)=3.
(10 marks)

Solve the following second order differential equations:
(1) V'+4y'+5y=0.

(3 marks)
(i)  y"—4y'+4y =0 with initial condition y(0)=1 and y'(0)=2.

(7 marks)

By using the method of variation of parameters, determine the general solution
oft

y"+4y = cosec(2x).

(10 marks)
Find the Laplace Transform for the following functions:
(a) S @) =cos(at+ ).
(3 marks)
kbl
(b) f(t)=%e 2 —sinh[%t]+5t5.
(3 marks)
z Y 5 -2t
(c) f(t)=(—-rJ ——cosh(4t)+e £y
2 3
(4 marks)
(d)  f()=e"(t(t+2)(t—4)) by using First Shift Theorem.
(4 marks)
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Q4

Q5

(e)

(a)

(b)

(c)

f()=1*sin5¢ by using Multiplication by ¢".

(6 marks)
Find the inverse Laplace transform for the following expressions:
- 4s
i :
® s?+9
(1 mark)
. 2558
ii
(@) 7
(3 marks)
- 3—s
(111) i
s
(4 marks)
} " 25+1 . -2
Determine the inverse Laplace transform of —————— by using partial
(s+2)(s*+3)

fraction.
(7 marks)
By using Convolution theorem, evaluate the inverse Laplace transform of

N
2(s+5)(s-2)"

(5 marks)
Solve the following differential equations by using Laplace transform.
(a) 2%+?—;=7z where y(0)=1Iand »'(0)=5.
(10 marks)
dy 1
b ——9y =3 where y(7)=—-.
®) d - y(7) 3
(10 marks)

- END OF QUESTIONS -
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APPENDIX A
Formula
Table 1: Laplace and Inverse Laplace Transforms
L{f(t)} J f(t)e™dt="F(s)
f(z) F(s)
k
k —
s
!
=12, ’:;[
s
at ]
8 -
s—a
5 a
sinat =
s~ +a
s
cosat
s +a
sinh ar 5 — -
g g
cosh at 3 . =
5 i
First Shift Theorem
e”’f(t) F(s—a)
Multiply with "
) L d"F(s)
f(t),n=12,... -
() ot
Convolution Property:
If F(s)=G(s)H (s),then L'G(s)=g(t) and L'H (s)=h(z).
f()=L'F(s)=L" [G(S)H(S)] = J-g(r)h(t —7)dr or J-h (v)g(t—7)dr
0 0
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Initial Value Problem
L{y(1)}=Y(s)
L{y (0} =57 (s)-»(0)
L{y (0] =57 (s)-(0)~'(0)

Table 2: Differentiation

d . du
— [sin u] =cosu (—)
dx dx

d . du
—[cosu]= *smu(—]
dx dx

du d 1{ du
—lcu|=c— —|In =—| —
[eu] % [in u(dr]
d du dv d du
Sisiall -+ — G| i B
dr[u_v] dx dx dx[e ] . (dx]
d dv  du L. P - du
E uv =ua+v5 dx[a ]—a ma[d‘r]
viiz—-u@ i[tanu]=seczu[£)
i[z]zu_ dx d
dx| v v2

d du
—[secu] =secutanu (—]
dx dx
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Table 3: Integration

n+l

Ix”dr:x +C J-cosaxdx=lsinax+C
n+l

a

J-ldlenlxl-I-C J'tanaxdx=lln[secax|+(:'
X a

I L dX=llI1|a+bx[+C jud»‘dx:u1:—1vdu
a+bx b
. 1 i 1 =
jsmaxd’c=—~*cosax+c _[e dx==e"+C
a a

Table 4: Characteristic Equation and General Solution

Homogeneous Differential Equation: ay”+5y"+cy =0

Characteristics Equation: am® +bm+c =0

—b+~b* —4ac

"= 2a
Case Roots of Characteristics Equation General Solution
1 Real and Distinct: m, # m, v, (x) = 4e™" + B
2 Real and Equal: m, =m, =m ¥, (x)=(A4+ Bx)e™
3 Complex Roots: m = +if3 ¥, (x) = e™ (Acos fx + Bsin fx)

Table 5: Variation of Parameters Method

Homogeneous solution, ¥, (X) = Ay, + By,

v, ¥ y :
Wronskian function, W = ’ yl, }f =VVa =W
1 =)
ty =-_[——y2};f)dx+.4 uy =I—y1fp§,x)dx+3
a a

General solution, Y(X) =1y, +uy),
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Table 6: First Order Ordinary Differential Equation

dy dv
P=WX D —=V+x—
dx dx

= eIP{I)dI

y= %“pr(x)dx}
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