
§·¤æ§ü / Unit-I

1. (a) ƒææÌ Ÿæð‡æè âð â×è·¤ÚU‡æ 0dy y
dx

   ·¤ô ãUÜ

·¤èçÁ°Ð

Solve by power series method 0dy y
dx

  .

AE-1244
B.Sc. (Part - II)

Term End Examination, 2016-17

MATHEMATICS
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Differential Equations

Time : Three Hours] [Maximum Marks : 50

ÙôÅU Ñ âÖè ÂýàÙô´ ·ð¤ ©UîæÚU ÎèçÁ°Ð âÖè ÂýàÙæð´ ·ð¤ ¥¢·¤
â×æÙ ãñ´ UÐ

Note : Answer all questions. All questions carry equal
marks.
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(b) Îàææü§° ç·¤

   2 2
1 1n n n n

d xJ J x J J
dx   

Show that

   2 2
1 1n n n n

d xJ J x J J
dx   

¥Íßæ / OR

2. (a) f (x) = x4 + 2x3 + 2x2 – x – 2 ·¤ô ÜðÁæ‹Çþð U
ÕãéUÂÎô´ ×ð´ ÃØ@Ì ·¤èçÁ°Ð

Express f (x) = x4 + 2x3 + 2x2 – x – 2 in
terms of Legendre’s polynomials.

(b) Îàææü§° ç·¤

     1 12 n n nJ x J x J x 
  

Show that

     1 12 n n nJ x J x J x 
  

§·¤æ§ü / Unit-II

3. (a) ™ææÌ ·¤èçÁ°

 sinL t

( 2 )
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( 3 )

Find

 sinL t

(b) Îàææü§° ç·¤

0
sin

2
t dt

t
 



Show that

0
sin

2
t dt

t
 



¥Íßæ / OR

4. (a) Îàææü§° ç·¤

 
 1 2

32

8 3 sin 3 cos
1

L t t t t
p


 
 

   
 
 

Show that

 
 1 2

32

8 3 sin 3 cos
1

L t t t t
p


 
 

   
 
 
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( 4 )

(b) ™ææÌ ·¤èçÁ°

 
1

22 2

pL
p a


 
 
 
 
 

Find

 
1

22 2

pL
p a


 
 
 
 
 

§·¤æ§ü / Unit-III

5. (a) ãUÜ ·¤èçÁ°

xp + yq = z

Solve

xp + yq = z

(b) ãUÜ ·¤èçÁ°

(mz – ny)p + (nx – lz)q = ly – mx

190_BSP_(8) (Continued)



Solve

(mz – ny)p + (nx – lz)q = ly – mx

¥Íßæ / OR

6. (a) Âê‡æü â×æ·¤Ü ™ææÌ ·¤èçÁ°

q = px + p2

Find the complete integral of

q = px + p2

(b) ãUÜ ·¤èçÁ°

y2p – xyq = x(z – 2y)

Solve

y2p – xyq = x(z – 2y)

§·¤æ§ü / Unit-IV

7. (a) ãUÜ ·¤èçÁ°

yt – q = xy

Solve

yt – q = xy

(b) ãUÜ ·¤èçÁ°

2 2
2 2

2 2
z za x

x y
 

 
 

( 5 )
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( 6 )

190_BSP_(8) (Continued)

Solve
2 2

2 2
2 2
z za x

x y
 

 
 

¥Íßæ / OR

8. (a) ãUÜ ·¤èçÁ°

   2 22 tanD DD D z y x     

Solve

   2 22 tanD DD D z y x     

(b) ãUÜ ·¤èçÁ°

r + s – 6t = y cos x

Solve
r + s – 6t = y cos x

§·¤æ§ü / Unit-V

9. (a) Îàææü§° ç·¤ Îô çÙØÌ çÕ¢Îé¥ô´ ·¤ô ÁôÇ¸UÙð ßæÜè
‹ØêÙÌ× ß·ý¤ °·¤ âÚUÜ ÚðU¹æ ãUôÌè ãñUÐ

Show that shorttest curve joining two fixed
points is a straight line.



( 7 )

(b) çÙ`Ù È¤ÜÙ ·¤æ ¥çÏ·¤Ì× ™ææÌ ·¤èçÁ° Ñ

   
log 2

2 2

0

x xI y x e y e y dx     

Find the extremal of the following
functional :

   
log 2

2 2

0

x xI y x e y e y dx     

¥Íßæ / OR

10. (a) ÂÚUßÜØ y2 = 4x ÌÍæ âÚUÜ ÚðU¹æ x + y + 5 = 0
·ð¤ Õè¿ ·¤è ‹ØêÙÌ× ÎêÚUè ™ææÌ ·¤èçÁ°Ð

Find the shortest distance between parabola
y2 = 4x and straight line x + y + 5 = 0.

(b) Îàææü§° ç·¤ È¤ÜÙ

   2 2 2
0
a

I y x y y x dx        Áô ç·¤

(®, ®) ÌÍæ (a, ®) âð »éÁÚUÌæ ãñU, ·ð¤
¥çÏ·¤Ì× ·ð¤ çÜ° Áñ·¤ôÕè àæÌü â¢ÌécÅU ãUôÌè
ãñUÐ
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Show that the Jacobi condition is satisfied
for the extremal of the functional

   2 2 2
0
a

I y x y y x dx        which

passes through (0, 0) and (a, 0).
———

( 8 )
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