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QUESTION 1 [ 30marks]

1. (a) Solve the following differential equations:
i
Y (z) = "tV 4 z2eY

ii.
ydz(l + z®) tan™  zdy = 0

iii.
z?ydr — (23 + y3)dy =0

(b) Determine the solution of the following differential equations:

" _y—z+1
y<x)_:c+y—5
ii. q
/ ¥y _ .2
y(@) +_ =y

QUESTION 2 [25 marks]

2. (a) i If y1(z) and yz(x) are two solutions of second order homogeneous differential

equation of the form

y"(z) + p(z)y () + q(z)y(z) = 0

where p(z) and ¢(z) are continuous on an open interval I, then show that

W (y1(z), y2(z)) = ce™J P@)1=

where c is a constant.
ii. Use reduction of order method to find y,(z) if

y' —6y+9=0; yi(z)=e*"

(b) Solve the following:
i

ii.

(6)

(6)
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QUESTION 3 [21 marks]

3. (a) Solve the Euler equation

6% (2) + 529/ () ~ y(z) =0, ¥(1)=2, y(1)=1

(b) Solve the following differential equations by method of variation of parameters
y"(z) + y(z) = tanz

(c) Solve the following differential equations by method of undetermined coefficient

y'(z) + 2y (z) + 2y(z) = —e®(52 — 11),y(0) = =1, ¢/(0) = -3

QUESTION 4 [25 marks]

4. (a) 1i. Solve using Laplace transform

y'(t) —2y'(t) +2y(t) = cost,  y(0)=1, y(0)=0

ii. If

sint, if 0<t<mw
t) = -
1) {0, if t>m,

find L{f(¢)}

iii. Compute

£ { 4321+ 1 }

(b) Solve the following differential equation by using Laplace transform

y'(t) +y'(t) +y(t) =sint, y(0)=1, ¢(0)=-1

End of Exam!
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