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E–3669 

B. Sc. (Part II) EXAMINATION, 2021 

MATHEMATICS 

Paper Second 

(Differential Equations) 

Time : Three Hours ]  [ Maximum Marks : 50 

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

leku gSaA 

 Attempt any two parts of each question. All questions 

carry equal marks. 

bdkbZ&1 

(UNIT—1) 

1- ¼v½ ?kkr Js.kh fof/k ls gy dhft, % 

y'' – xy' + y = 0 

Solve by power series method : 

y'' – xy' + y = 0 
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¼c½ fl) dhft, fd % 

1 2

1

2
P ( )

2 1
n x dx

n
  

Prove that : 

1 2

1

2
P ( )

2 1
n x dx

n
 

¼l½ fuEufyf[kr LVeZ&Y;wfoys leL;k ds lHkh vkbxsu eku vkSj 

vkbxsu Qyu Kkr dhft, % 

        0y y  

y (0) + y' (0) = 0 

 y (1) + y' (1) = 0. 

Find all eigen values and eigen functions of the 

following Sturm-Liouville problem : 

        0y y  

y (0) + y' (0) = 0 

 y (1) + y' (1) = 0. 

bdkbZ&2 

(UNIT—2) 

2- ¼v½ fuEufyf[kr dk ykIykl :ikUrj.k Kkr dhft, % 

(i) 
2 (3sin4 4cos4 )te t t  

(ii) 
1 te

t
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Find Laplace transformation of the following : 

(i) 
2 (3sin4 4cos4 )te t t  

(ii) 
1 te

t
  

¼c½ laoyu izes; dk mi;ksx dj Kkr dhft, % 

1

2 2 2

P
L

(P )a
  

Find by using convolution theorem : 

1

2 2 2

P
L

(P )a
 

¼l½ ykIykl :ikUrj.k ds mi;ksx ls gy dhft, % 

2(D 9) cos2y t  

 y (0) = 1 

 1
2

y .   

Solve by using Laplace transformation : 

2(D 9) cos2y t  

 y (0) = 1 

 1
2

y . 
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bdkbZ&3 

(UNIT—3) 

3- ¼v½ gy dhft, % 

(y + z) p + (z + x) q = x + y 

Solve : 

(y + z) p + (z + x) q = x + y 

¼c½ pkjfiV fof/k ls gy dhft, % 

23q p  

Solve by Charpit’s method : 

23q p  

¼l½ iw.kZ lekdy Kkr dhft, % 

2 2 2 2 2x p y q z   

Find complete integral : 

2 2 2 2 2x p y q z  

bdkbZ&4 

(UNIT—4) 

4- ¼v½ gy dhft, % 

p + r + s  = 1 

Solve : 

p + r + s  = 1 
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¼c½ gy dhft, % 

3 2 2(D 4D D 4DD ) 4sin(2 )z x y   

Solve : 

3 2 2(D 4D D 4DD ) 4sin(2 )z x y  

¼l½ gy dhft, % 

2 2 2
2 2 3 4

2 2
4 4 6

z z z z
x xy y y x y

x y yx y
  

Solve : 

2 2 2
2 2 3 4

2 2
4 4 6

z z z z
x xy y y x y

x y yx y
 

bdkbZ&5 

(UNIT—5) 

5- ¼v½ Qyud % 

4 2

0
I[ ] [ ] ,y xy y dx  

 y (0) = 0 

 y (4) = 3 

dk pje eku ds fy, ijh{k.k dhft,A 

Test the extremal value of the following functional :  

4 2

0
I[ ] [ ] ,y xy y dx  

 y (0) = 0 

 y (4) = 3. 
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¼c½ fuEufyf[kr Qyud dk pje gy Kkr dhft, % 

/4 2 2 2

0
I[ ] [ ]y y y x dx  

           y (0) = 0  

          y' (0) = 1 

1

4 4 2
y y . 

Find extremal solution of the following functional : 

           

/4 2 2 2

0
I[ ] [ ]y y y x dx

 

           y (0) = 0  

          y' (0) = 1 

1

4 4 2
y y . 

¼l½ nh?kZoŸ̀k % 

2 24 9 36x y  

,oa fcUnq ¼1] 0½ ds e/; y?kqre nwjh Kkr dhft,A   

Find shortest distance between ellipse : 

2 24 9 36x y  

and point (1, 0). 
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