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Instructions: Attempt all questions from Section A (each carrying 4 marks); attempt all questions from
Section B (Each carrying 10 marks) and attempt all questions from Section C (each carrying 20 marks).
Question 8 and 10 have internal choice.

SECTION A

S. No. Marks | CO

Define an ordinary differential equation. Determine the order and degree of the
differential equation

= +&E =0
Show that sin2x and cos2x form a set of fundamental solutions of the
2
Q2 | differential equation 2732’ +4y = 0. 4 co1
For what value of @ and £, the following differential equation
Q3 (axy® + ycosx)dx + (x?y? + B sinx)dy = 0 4 CO2
IS exact?
If y,(x) = x cos 2x is a particular solution of the differential equation
Q4 dz—y+ad—y=—4sin2x, 4 CO3
dx? dx

then find the value of «.

The rate at which bacteria multiply is proportional to the instantaneous number
Q5 present. If the original number doubles in 2 hours, then how long does it will 4 Co4
triple?

SECTION B

Solve the differential equation y = 2xp — yp? and investigate whether a singular
Q6 solution exists. 10 CO2

Examine whether the differential equation
(3x% + 4xy)dx + (2x% + 2y)dy = 0

is exact or not and then solve it. 10 coz

Q7




Q8

Find the general solution of the differential equation

dz_y d_y — —-3x
4de +12 e 9y = 144e™>*.

OR

Using the method of undetermined coefficients to solve the following differential

equation:

d?*y dy
——2—= = x2,
dx? dx Ty

10

CO3

Q9

Classify (if possible) the critical points of the following autonomous system as
stable or unstable:

x'=0.01x(100 — x — y),

y' = 0.05y(60 —y — 0.2x).

10

CO5

SECTION-C

Q10

Use the method of variation of parameters to find the general solution of the

differential equation
2 &%y

d :
5~ 4x£ + 6y = —x*sinx.

OR

Use the variation of parameters method to show that the solution of equation
2
% + k%y = @(x), k # 0, satisfying the conditions y(0) = 0 and (%) =0,

x=0
is y(x) = ¢ [, () sink(x — t)dt.

20

CO3

Q11

(i) A body executes damped force vibrations given by the equation

d%x dx _ )
—+ ZkE-'- b%x = e ¥t sinnt.

Solve the equation for both cases when n? # b? — k? and n? = b? — k2.

(if) According to Newton’s law of cooling, the rate at which a substance cools
in moving air is proportional to the difference between the temperature of
the substance and that of the air. If the temperature of the air is 40°C and the
substance cools from 80°C to 60°C in 20 minutes, what will be the
temperature of the substance after 40 minutes?

10+10

CO4




