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ED–2709 

B. A./B. Sc./B. Sc. B. Ed. (Part II)  

EXAMINATION, 2021 

MATHEMATICS 

Paper Second 

(Differential Equations) 

Time : Three Hours 

Maximum Marks : 50 

uksV % lHkh iz’uksa d¢ mŸkj nhft,A izR;sd iz’u ls 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 fl) dhft, fd % 
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Prove that : 
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¼c½ fl) dhft, fd % 

P ( 1) ( 1) ( 1)
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Prove that : 

P ( 1) ( 1) ( 1)
2

n
n

n
n  

¼l½ LVeZ&Y;wfoy leL;k % 

2
2

2
0

d y dy
x x y

dxdx
  

2(1) 0 ( ),y y e     0x   

ds vkbxsu ekuksa vkSj vkbxsu Qyuksa dks izkIr dhft,A 

For Sturm-Liouville problem : 

2
2

2
0

d y dy
x x y

dxdx
  

2(1) 0 ( ),y y e     0x   

find eigen value an eigen function. 

bdkbZ&2 

(UNIT—2) 

2- ¼v½ eku Kkr dhft, % 

2L{ sin }te t   

Evaluate : 

2L{ sin }te t  
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¼c½ laoyu izes; dk iz;ksx djds eku Kkr dhft, % 

1

2 2

1
L

( 4)s s
  

Use convolution theorem to find the value of : 

1

2 2

1
L

( 4)s s
 

¼l½ gy dhft, % 

2(D 9) cos2y t   

;fn         (0) 1, 1
2

y y   

Solve : 

2(D 9) cos2y t  

if                 (0) 1, 1
2

y y  

bdkbZ&3 

(UNIT—3) 

3- ¼v½ laca/k % 

2 1
2 logz y f y

x
  

ls LosPN Qyu f  dk foyksiu dhft,A  

Eliminate the arbitrary function f from the relation : 

2 1
2 logz y f y

x
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¼c½ pkjfiV fof/k ls gy dhft, % 

2 2( ) 9p q y z   

Solve by Charpit’s method : 

2 2( ) 9p q y z  

¼l½ iw.kZ lekdy Kkr dhft, % 

2 2( )z p q x y   

Find complete method : 

2 2( )z p q x y  

bdkbZ&4 

(UNIT—4) 

4- ¼v½ gy dhft, % 

0t s q   

Solve : 

0t s q  

¼c½ gy dhft, % 

2 2
2 2

2 2

z z
x y xy

x y
  

Solve : 

2 2
2 2

2 2

z z
x y xy

x y
 

¼l½ eksUts fof/k ls gy dhft, % 

2 2 6y r ys t p y   

Solve by Monge’s method : 

2 2 6y r ys t p y  
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bdkbZ&5 

(UNIT—5) 

5- ¼v½ Qyud % 

1 2 2

0
( ) 2 ,y x xy y y y dx   

(0) 1, (1) 2y y   

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

Test for extremum of the functional  

1 2 2

0
( ) 2 ,y x xy y y y dx   

(0) 1, (1) 2y y   

¼c½ ijoy; 
2y x  vkSj ljy js[kk 5x y  ds chp dh 

y?kqre nwjh Kkr dhft,A 

Find the shortest distance between the parabola 

2y x  and the straight line 5x y . 

¼l½ D;k A (0, 0)  vkSj B ( , 0)a  ls gksdj tkus okys Qyud  

2 2 2

0
I [ ( )] =

a
y x y y x dx   

ds pje ds fy, tSdksch izfrca/k larq”V gksrk gS \ 

Is the Jacobi condition fulfilled for the extremal of 

the functional : 

2 2 2

0
I [ ( )] =

a
y x y y x dx  

Passing through  A (0,0) and B (a,0) ? 
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