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Note :– This paper is of Seventy (70) marks divided into

Two (02) Sections ‘A’ and ‘B’. Attempt the

questions contained in these Sections according to

the detailed instructions given therein. Candidate s

s h ould lim it th e ir answ ers to th e qu e stions on th e

given answ er s h e et. No additional (B) answ er

s h e et w ill be is su ed.

Section–A

(Long Answ er Type Questions) 2× 19 =38

Note :– Section ‘A’ contains Five (05) Long-answer

type questions of Nineteen (19) marks each.

Learners are required to answer any tw o (02)

questions only.
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1. Solve :
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by using variation of parameter method.

2. A body of mass 0.2 kg is hung from a spring of

constant 80 N/m. The body is subjected to a resistive

force given by bv, where v is the velocity in m/s.

Calculate the value of the undamped frequency and

the value of τ if the damped frequency is 3 / 2  of

the undamped frequency.

3. Discuss the orthogonality property of Legendre

polynomials.

4. State and prove Bessel differential equations.

5. Prove that the recurrence relations of the following :
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Section–B

(Sh ort Answ er Type Questions) 4× 8=32

Note :– Section ‘B’ contains Eight (08) Short-answer type

questions of Eight (08) marks each. Learners are

required to answer any four (04) questions only.
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1. Find the differential equation of the family of

curvesy = e m x, where m  is arbitrary constant.

2. Solve the following differential equations :

(a) sec2 x tan y dx + sec2 y tan x dy = 0

(b)
sin cos

(2log 1)

dy x x x

dx y y

+
=

+

3. Find the orthogonal trajectories of cardioids r = a(1 +

cos θ).

4. (a) Solve (D4 + 4) y = 0.

(b) Solve (D4 + D2 + 1) y = 0

5. Discuss the various types of critical points.

6. Discuss the importance of singular points.

7. Show that :

(a) L
n
(0) = 1

(b) L
n
(0) = n!

8.   Prove that :
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