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B.A. (Part - II) Examination, 2022
(Old / New Course)

MATHEMATICS
Paper Second

(Differential Equations)

Time : Three Hours] [Maximum Marks:50

 


Note: All questions are compulsory. Attempt any two
parts of each question. All questions carry
equal marks.

1/Unit - 1

1. (A) 4 '' 2 ' 0xy y y 



P.T.O.
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Find out the series solution  of the Linear differential
Equation. 4 '' 2 ' 0xy y y

(B)  1 12J '( ) J ( ) J ( )n nn x x x

Prove that - 1 12J '( ) J ( ) J ( )n nn x x x

(C) 
2

2 0d y y
dx



(0) 0, ( ) 0y y 


Find the eigen values and eigen functions of the
sturm - Liouville problem.

2

2 0d y y
dx

,  (0) 0, ( ) 0y y

2/Unit - 2

2. (A) L {F(t)} 

0, 0 1
( ) , 1 2

0, 2

t
F t t t

t






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Find out L {F(t)}, where 
0, 0 1

( ) , 1 2
0, 2

if t
F t t if t

if t

(B) 

1
2 2 2( )
PL

p q

Using convolution theorem, find.  
1

2 2 2( )
PL

p q

(C) 

2
2

2 4 5 (cos sin ) td y dy y t t e
dt dt



(0) 1, '(0) 3y y 

Using the method of Laplace transform, solve the

equation. 
2

2
2 4 5 (cos sin ) td y dy y t t e
dt dt

Subject to the conditions. (0) 1, '(0) 3y y

P.T.O.
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3/Unit - 3

3. (A) 

2 2 2 2( ) ( ) ( )x y z p y x z q z x y

Solve: 2 2 2 2( ) ( ) ( )x y z p y x z q z x y

(B)  pq xy

Find the complete Integral: pq xy

(C)  2 2( )p q y qz

Solve by charpit's Method : 2 2( )p q y qz

4/Unit - 4

4. (A) 
2 2 2

2 22 0z z z
x x y y

 2 0r s t 


Classify and reduce to canonical form to the equation
2 2 2

2 22 0z z z
x x y y  or 2 0r s t and hence

solve it.
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(B)  ( 6 ) cosr s t y x

2 2 2

2 26 cosz z z y x
x x y y

Solve: ( 6 ) cosr s t y x

2 2 2

2 26 cosz z z y x
x x y y

(C) 
3pt qs q

Solve by Monge's method: 
3pt qs q

5/Unit - 5

5. (A) 
2 2 2'I y x y y dx

o

20 0, 1y y 

Test for extremum (Maximum) of the functional,

2 2 2' ,I y x y y dx
o

 20 0, 1y y

(B)  2y x  5x y 

P.T.O.
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

Find the shortest distance between parabola 2y x
and the straight line 5x y .

(C) 
log 2 2 2

0
[ ( )] ( ' )x xI y x e y e y dx  




Verify invariance of Euler's equation under co-ordirates
transformation in the problem of finding the extremals
of the functional.

log 2 2 2

0
[ ( )] ( ' )x xI y x e y e y dx


