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I-70
B.A. (Part-II) Examination, 2020

MATHEMATICS

Paper - II

(Differential Equation)

Time Allowed : Three Hours

Maximum Marks : 50

Minimum Pass Marks : 17

veesš : ØelÙeskeâ FkeâeF& mes keâesF& oes Yeeie nue keâerefpeS~ meYeer ØeMveeW kesâ

Debkeâ meceeve nQ~

Note : Attempt any two parts from each unit. All

questions carry equal marks.

FkeâeF&—I / UNIT-I

Q. 1. (a) meceerkeâjCe  
dy

1 x y
dx

   keâes Ieele ßesCeer efJeefOe mes nue

keâerefpeS~
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Solve by power series method :

 
dy

1 x y
dx

 

(b) DeJekeâue met$e      2 2 2
n nx J x n n x J x    

 n 1xJ x ,n 0,1,2, .........   keâes mLeeefhele keâerefpeÙes~

Establish the differential relation :

     2 2 2
n nx J x n n x J x    

n 0,1,2, .........

(c) f(x) = x4 + 2x3 + 2x2 – x – 2 keâes ueerpeW[j yengheo

ceW JÙeòeâ keâerefpeÙes~

Express f(x) = x4 + 2x3 + 2x2 – x – 2 in terms

of Legendre polynomials.

 n 1xJ x ,n 
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(3) (4)

FkeâeF&—II / UNIT-II

Q. 2. (a)
at bte e

L
t

   
 
  

 keâe ceeve %eele keâerefpeS~

Find the value of 
at bte e

L
t

   
 
  

.

(b)
  

1

2

3p 1
L

p 2 p 1


 

 
 

   

 keâe ceeve %eele keâerefpeS~

Find the value of 
  

1

2

3p 1
L

p 2 p 1


 

 
 

   

.

(c) nue keâerefpeS :

(D3 + 1)y = 1, t > 0 Ùeefo y = Dy = D2y = 0 peye

t = 0

Solve :

(D3 + 1)y = 1, t > 0 if y = Dy = D2y = 0 when

t = 0

FkeâeF&—III / UNIT-III

Q. 3. (a) Ùeefo z = f(x + ay) + (x – ay), leye efmeæ keâerefpeS :

2 2
2

2 2

z z
a

y x

 


 

If z = f(x + ay) + (x – ay), then prove that :

2 2
2

2 2

z z
a

y x

 


 

(b) nue keâerefpeS :

x2p2 + y2q2 = z2

Solve :

x2p2 + y2q2 = z2

(c) Ûeejefheš efJeefOe mes nue keâerefpeS :

px + qy = pq

Solve by Charpit's method :

px + qy = pq



(5) (6)
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FkeâeF&—IV / UNIT-IV

Q. 4. (a) nue keâerefpeS :

p + r + s = 1

Solve :

p + r + s = 1

(b) nue keâerefpeS :

2 2
2 2

2 2

z z
a x

x y

 
 

 

Solve :

2 2
2 2

2 2

z z
a x

x y

 
 

 

(c) nue keâerefpeS :

x2r + 2xys + y2t = 0

Solve :

x2r + 2xys + y2t = 0

FkeâeF&—V / UNIT-V

Q. 5. (a) Ùeefo Skeâ Heâuevekeâ  
1

2

0
y(x) 1 y (x) dx  

I

Jeie&  1C 0,1  hej heefjYeeef<ele nw, leye efmeæ keâerefpeS efkeâ

   1 1, x 2 I I leLee 2 15 1
x sin h 2

2 4
   

 
I

If a functional I[y(x)] defined on the class

 1C 0,1  be given by  
1

2

0
y(x) 1 y (x) dx  

I

prove that    1 1, x 2 I I  and

2 15 1
x sin h 2

2 4
   

 
I .

(b) hejJeueÙe y = x2 leLee mejue jsKee x – y = 5 kesâ ceOÙe

ueIegòece otjer %eele keâjes~

Find the shortest distance between the

parabola y = x2 and the straight line x – y = 5.

.



(7)
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(c) Heâuevekeâ  
 

1 2
2

x1

x0

1 y
y(x) dx

x


 I  keâe Ûejce

ceeve %eele keâerefpeS~

Find the extremum of the functional :

 
 

1 2
2

x1

x0

1 y
y(x) dx

x


 I

——


