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B. Sc. (Part II) EXAMINATION, 2020 

MATHEMATICS 

Paper Second 

(Differential Equations) 

Time : Three Hours ]  [ Maximum Marks : 50 

uksV % lHkh iz’u vfuok;Z gSaA izR;sd iz’u ls dksbZ nks Hkkx gy dhft,A 
lHkh iz’uksa d¢ vad leku gSaA 

 All questions are compulsory. Attempt any two parts 
from each question. All questions carry equal marks. 

bdkbZ&1 
(UNIT—1) 

1- ¼v½ jSf[kd vody lehdj.k 4 2 0xy y y     dk Js.kh gy 
Kkr dhft,A 

Find the series solution of the linear differential 

equation 4 2 0xy y y    . 

¼c½ fl) dhft, fd % 

1 12 J ( ) J ( ) J ( )n n nx x x      

Prove that : 

1 12 J ( ) J ( ) J ( )n n nx x x     
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¼l½ fuEufyf[kr LVeZ&Y;wfoy leL;k ds lHkh vkbxsu ekuksa ,oa 
vkbxsu Qyuksa dks Kkr dhft, % 

0y y     — (A) 

(0) 0, ( ) 0y y l   — (B) 

Find all the eigen values and eigen functions of the 
following Sturm-Liouville problem : 

0y y     — (A) 

(0) 0, ( ) 0y y l   — (B) 

bdkbZ&2 
(UNIT—2) 

2- ¼v½ n’kkZb;s fd % 

 
2

4 4

2
L sinh sin

4

a p
at at

p a



  

Show that : 

 
2

4 4

2
L sinh sin

4

a p
at at

p a



 

¼c½ 1
2

2 1
L

2 10

p

p p
  
 

  
 dk ekku Kkr dhft,A 

Evaluate : 

1
2

2 1
L

2 10

p

p p
  
 

  
 

¼l½ ykIykl :ikarj fof/k dk iz;ksx dj gy dhft, % 
2(D D 2) 20 sin 2y t    

(0) 1, (0) 2y y      

Solve by Laplace transform method : 

2(D D 2) 20 sin 2y t    

(0) 1, (0) 2y y     
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bdkbZ&3 
(UNIT—3) 

3- ¼v½ gy dhft, % 
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      

¼c½ iw.kZ lekdy Kkr dhft, % 
2 2 2 2 2x p y q z    

Find the complete integral of : 
2 2 2 2 2x p y q z  . 

¼l½ pkjfiV fof/k ls iw.kZ gy dhft, % 
2 2z px qy p q      

Solve by Charpit’s method : 
2 2z px qy p q     

bdkbZ&4 
(UNIT—4) 

4- ¼v½ eksUts fof/k ls gy dhft, % 
2r a t   

Solve by Monge’s method : 
2r a t  

¼c½ lehdj.k % 
2 2 2

2 2
2 2

(1 ) 2 (1 )
z z z

x xy y
x yx y

  
   

  
 

  23 2 0
z z

x x y z
x y

 
   

 
   

dk oxhZdj.k dhft,A 
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Classify the equation : 

2 2 2
2 2

2 2
(1 ) 2 (1 )

z z z
x xy y

x yx y

  
   

  
 

  23 2 0
z z

x x y z
x y

 
   

 
  

¼l½ vody lehdj.k % 

2 2

2 2
cos sin

z z
mx ny

x y

 
 

 
  

dk O;kid gy Kkr dhft,A 

Find the general solution of the differential equation : 

2 2

2 2
cos sin

z z
mx ny

x y

 
 

 
 

bdkbZ&5 

(UNIT—5) 

5- ¼v½ fuEufyf[kr oØksa dh fudVrk dk vUos”k.k ¼lkehI; foospuk½ 

dhft, % 

(i) 
2

1
sin

( ) , ( ) 0 on [0, ]
n x

y x y x
n

     

(ii) 12

sin
( ) , ( ) 0 on [0, ]

nx
y x y x

n
    

Investigate the closeness of the following curves : 

(i) 
2

1
sin

( ) , ( ) 0 on [0, ]
n x

y x y x
n

     

(ii) 12

sin
( ) , ( ) 0 on [0, ]

nx
y x y x

n
     
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¼c½ Qyud % 

/2 2 2
0

I [ ( )] ( )y x y y dx


   

(0) 0, ( /2) 1y y      

dk pje eku ¼mfPp”B½ ijh{k.k dhft,A 

Test for extremum the functional : 

/2 2 2
0

I [ ( )] ( )y x y y dx


  , 

(0) 0, ( /2) 1y y     

¼l½ Qyud %  

log 2 2 2
0

I [ ( )] ( )x xy x e y e y dx     

ds pje Kkr djus dh leL;k esa funsZ’kkad :ikarj.k ds vUrxZr 
vk;yj lehdj.k dh fuf’prrk dk lR;kiu dhft,A 

Verify invariance of Euler’s equation under co-
ordinates transformation in the problem of finding the 
externals of the functional : 

log 2 2 2
0

I [ ( )] ( )x xy x e y e y dx  
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