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KN-206
B.Sc. (Part-II) Examination, 2022

( New Course )

MATHEMATICS

( Differential Equation )

[ Paper : Second ]

Time Allowed : Three Hours

Maximum Marks : 50

Minimum Passing Marks : 17

[P.T.O.]

Note : Attempt all five questions. Two parts from each unit are

compulsory. All questions carry equal marks.

lHkh ik¡p iz'uksa ds mÙkj nhft,A izR;sd bdkbZ ls nks Hkkx djuk

vfuok;Z gSA lHkh iz'uksa ds vad leku gSaA
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Unit - I / bdkbZ - I

1. (a) Find the series solution of the differential

equation :

 
2

2 2
2

2 1 0
d y dy

x x x y
dx dx

   

vody lehdj.k

 
2

2 2
2

2 1 0
d y dy

x x x y
dx dx

     dk Js.kh gy

Kkr dhft,A

(b) Prove that :

     1 12 n n nn J x x J x J x     

fl) dhft, fd %

     1 12 n n nn J x x J x J x     

(c) Find the eigenvalues and eigenfunctions of the

Sturm-Liouville problem :
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0, 0 0

d y
y y

dx
    and   0y  
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LVeZ&fyvksfoyh leL;k

 
2

2
0, 0 0

d y
y y

dx
    vkSj   0y  

ds vfHkyk{kf.kd eku vkSj vfHkyk{kf.kd Qyu Kkr

dhft,A

Unit - II / bdkbZ - II

2. (a) Find the value of  L t .

 L t  dk eku Kkr dhft,A

(b) Find the value of   3sin 2 5cos2tL e t t  .

  3sin 2 5cos2tL e t t   dk eku Kkr dhft,A

(c) Write and prove Convolution theorem.

laoyu izes; fyf[k, vkSj fl) dhft,A

Unit - III / bdkbZ - III

3. (a) Solve :

p q x y z   
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gy dhft, %

p q x y z   

(b) Solve :

   21p q q z a  

gy dhft, %

   21p q q z a  

(c) Solve by Charpit's method :

22 2 0xz px qxy pq   

pkjfiV fof/k ls gy dhft, %

22 2 0xz px qxy pq   

Unit - IV / bdkbZ - IV

4. (a) Solve :

1p r s  

gy dhft, %

1p r s  
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(b) Classify and reduce the equation 2 0r s t  
to canonical form.

lehdj.k 2 0r s t    dk oxhZdj.k vkSj fofgr

:i esa leku;u dhft,A

(c) Solve :
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2 2

z z
x y xy

x y

 
 

 

gy dhft, %

2 2
2 2

2 2

z z
x y xy

x y

 
 

 

Unit - V / bdkbZ - V

5. (a) Test for extremum the functional :

   /2 2 2

0
'I y x y y dx


     

 0 0, 1
2

y y
    
 

Qyud    /2 2 2

0
'I y x y y dx


     

[P.T.O.]
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 0 0, 1
2

y y
    
 

 ds pje eku dk ijh{k.k

dhft,A

(b) Find the shortest distance between the parabola

2y x  and the straight line 5x y  .

ijoy; 2y x  rFkk ljy js[kk 5x y   ds e/;

y?kqÙke nwjh Kkr dhft,A

(c) Show that the shortest curve joining two fixes

points in a plane is a straight line.

fl) dhft, fd ,d lery esa nks fcUnqvksa ds e/; dh

y?kqÙke nwjh ,d ljy js[kk gksrh gSA

----x----


