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Question 1 : (5)
initind value problem

Find and sketch the largest region of the ay-plane on which the
! (9 1. 17)9
Y = \/(.l;z. I y)* 4

y(3) = |
has a unique solution.

Question 2 (A) : (5)
Show that differential equation

—9¢ + Y fyln(z + 1) ) de+x (e +- 1) dy =0 for = >
z+1

is exact and then solve it.

Question 2 (B) : (5)
The population of a town grows ab & rate proportional to the population ab any
time. Its population in year 2000 was 1 million, then .21 willion in 2010.

a) What was the population in 20157
b) What will be the population in 20207

Question 3 (A) : (5)

l . Al . Al . Y
272 cos @ sabisfies differential equation

a) Show that y, = x
T

dz® — 1)y =0 for 0<w <5

(E) 4zy" -+ day’ - (

b)Using a direct formula, find a second solution g, SO that vy and gy are lincarly

independent on (0, §). “
¢) Deduce the general solution of (E).
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Question 3 (B) : (5)
Solve differential equation

o — Ay + 4y = 2 cosh(2x)
using undetermined cocflicients method.
Question 4 (A) : (5)
Solve differential equation

i
y"' 4y =tanz for 0 <z <5

using variation of parameters method.

Question 4 (B) : (5)
Find the first seven terms in a
solution to initial value problem

power series expansion about ordinary point 0 for a

" + oy =20 + 4z
y(0)=—-32 , y'(0)=-48

Question 5 : (5)
Find the Fourier series of the function

flz)=m—|x| for —qg<z<m
f(z 4 2m) = f(z) for all .

Deduce that

e T T anc "TZ' - "
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