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Question 1. [5,4] a) Initial population of a town increases by 1% in first
two years and becomes 10000 in four years. What is the initial population, if
the rate of growth of the population is directly proportional to the population
at that instant?.

b) Find the general solution of the differential equation

xy4dx+ (2 + y2)e−3xdy = 0, y > 0.

Question 2. [4,5] a) For the differential equation

(−xy sinx+ 2y cosx)dx+ 2x cosxdy = 0, x 6= 0, y 6= 0.

verify that µ(x, y) = xy is an integrating factor, hence solve it.
b) Use power series method to find the first four terms of the solution for

the initial value problem

(x+ 1)y′′ = 1, y(0) = 0, y′(0) = 1.

Question 3. [5,5] a) Consider the 2π−periodic function f(x) = x, for
x ∈ (−π, π].
Sketch the graph of f on (−3π, 3π), obtain the Fourier series for the function

f, and deduce the value of the numerical series

∞∑
n=0

(−1)n
2n+ 1

(Hint : sin
nπ

2

{
0, n = 2k

(−1)k, n = 2k + 1

.

b) Consider the function: f(x) =
{
cosx, |x| < π

2
0, otherwise

Sketch the graph of f, find the Fourier integral representation, and deduce

tha

∞∫
0

cos(πλ2 )

1−λ2 dλ = π
2 .

Question 4. [5,3,4] a) Find the largest interval for which the following
initial value problem admits a unique solution{

x2

x2+4y
′′ + x+3

(4−x)1l3 y
′ + 2y√

x−2 = 0

y(5) = 1, y′(5) = −2

b) Determine the geneal solution of the homogeneous differential equation hav-
ing the characteristic equation

(m4 − 1)(m− 1)4m4 = 0.

c) Solve the the differential equation y′′ + 2y′ + y = e−x lnx, x > 0.
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