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SECTION A
(5Qx4M=20Marks)
S. No. Marks CcoO
Q1 Solve the following differential equation by using suitable method:
x x x _ 4 CO1
(1+ey>dx+e3’(1—3—/)dy— 0
Q2 Solve the following differential equation
(D*+3D% +3D)y=0 D=2 4 cos
Q3 In a certain country, the population gets tripled in 5 years and after 10
years, the population is 20,000. Find the number of people initially being 4 CcO?
living in the city.
Q4 Explain homogeneous differential equation. Hence, solve the following
differential equation: 4 co1
(4y +3x)dy + (y —2x)dx =0
Q5 Find the particular integral of the following differential equation
(D2 —3D +4)y = e?*sin2x; D = % 4 CO3
SECTION B
(4Qx10M= 40 Marks)
Q6 Solve the following differential equation using method of undetermined
coefficients:
10 COo3

(D? — 2D + 3)y = x3 + sinx; DE;—x




Q7

Solve the following differential equation

(D — 1)2(D% + 1)?y = sinx; D ==

T dx

10

CO3

Q8

Assume that the rate at which radioactive nuclei decay is proportional
to the number of nuclei in a sample. In a certain sample 10% of the
original number of radioactive nuclei have undergone disintegration in
a period of 200 years. Then evaluate the following:
Q) What percentage of the original radioactive nuclei will
remain after 1000 years?
(i) In how many years will only one— fourth of the original
number remain?

10

COo2

Q9

Reduce y = 2px + y?p3 to Clairaut’s form by using a suitable
substitution and hence find its general and singular solution.

OR

Find the solution of the following differential equation, which passes
through (0,0):

dy 1 Yy
a+;(sm2y)—xcosy

10

Co1

SECTION-C
(2Qx20M=40 Marks)

Q10

Explain the Lotka-Volterra Model. Further, let a population of rabbits
(prey) grows at a rate of a = 0.5 per year in the absence of predators, and
the foxes (predators) have a death rate of y = 0.3 per year. The rate at
which foxes kill rabbits is B = 0.01 per rabbit per fox, and the growth rate
of the fox population per rabbit eaten is 6=0.02. Find the equilibrium
populations of rabbits and foxes.

20

CO4

Q.11

Solve the following nonhomogeneous linear differential equation by
using variation of parameter method:

(D*+1)y=secx; D
OR

d
dx

Solve the following Cauchy-Euler differential equation:
(x*D* + 6x3D3 + 4x?D? — 2xD — 4)y = 2cos(log x);
d
D

ax

20

CO3






