
§·¤æ§ü / Unit-I

1. (a) ØçÎ f (x) °·¤ ¥ß·¤ÜÙèØ È¤ÜÙ ãñU §â
Âý·¤æÚU ç·¤ f (x + y) = f (x) + f (y), f (0) = 3,
f (s) = yÐ ÌÕ f (s) ™ææÌ ·¤èçÁ°Ð
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ÙôÅU Ñ ç·¤‹ãUè´ Âæ¡¿ ÂýàÙô´ ·ð¤ ©UîæÚU ÎèçÁ°Ð ÂýˆØð·¤ §·¤æ§ü âð
°·¤ ÂýàÙ ·¤ÚUÙæ ¥çÙßæØü ãñUÐ âÖè ÂýàÙæð´ ·ð¤ ¥¢·¤
â×æÙ ãñ´ UÐ

Note : Answer any five questions. One question from
each Unit is compulsory. All questions carry
equal marks.
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If f (x) is differentiable function such
that f (x + y) = f (x) + f (y), f (0) = 3,
f (s) = y. Then find f (s).

(b) çâh ·¤èçÁ° ·¤è È¤ÜÙ

 
0 0

1sin 0

x
f x

x x
x


 



x = 0 ÂÚU ¥ß·¤ÜÙèØ ÙãUè´ ãñUÐ

Prove that function

 
0 0

1sin 0

x
f x

x x
x


 



is not differentiable at x = 0.

2. (a) ÅðUÜÚU ·¤æ Âý×ðØ çÜç¹° ¥õÚU çâh ·¤èçÁ°Ð

State and prove Taylor’s Theorem.

(b) ØçÎ u = a cos (log x) + b sin (log x)Ð ÌÕ
çâh ·¤èçÁ° ç·¤ Ñ

x2yn + 2 + (2n + 1) x yn + 1 + (n2 + 1) yn = 0

If u = a cos (log x) + b sin (log x). Then
prove that :
x2yn + 2 + (2n + 1) x yn + 1 + (n2 + 1) yn = 0

( 2 )
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( 3 )

§·¤æ§ü / Unit-II

3. (a) çÙ`Ù ß·ý¤ ·¤è ¥Ù¢Ì SÂçàæüØæ¡ ™ææÌ ·¤èçÁ°

y3 – xy2 –x2y + x3 + x2 – y2 – 1 = 0

Find Asymptotes of the curve

y3 – xy2 –x2y + x3 + x2 – y2 – 1 = 0

(b) çâh ·¤èçÁ° ç·¤ ß·ý¤  2
x a x aay e e 

·ð¤ çÕ‹Îé (x, y) ÂÚU ß·ý¤Ìæ ç˜æ…Øæ 
2y

a
 ãñUÐ

Prove that radius of curvature at any
point (x, y) of the curve

 2
x a x aay e e   is 

2y
a

.

4. (a) çÙ`Ù ß·ý¤ ·¤æ ¥ÙéÚðU¹‡æ ·¤èçÁ°

xy2 = ya2 (2a – x)

Trace the following curve

xy2 = ya2 (2a – x)

(b) ß·ý¤ log yx
x

   
 

 ·¤è ÙçÌ ÂçÚUßÌüÙ çÕ‹Îé

™ææÌ ·¤èçÁ°Ð
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Find point of inflexion of the curve

log yx
x

   
 

.

§·¤æ§ü / Unit-III

5. (a) ØçÎ   4
0

tannn x dx


   , ÌÕ çâh

·¤èçÁ° ç·¤

    12
1

n n
n

    


If   4
0

tannn x dx


   , then prove that

    12
1

n n
n

    


(b) ß·ý¤ x2/3 + y2/3 = a2/3 ·¤æ â¢Âê‡æü ÿæð˜æÈ¤Ü
™ææÌ ·¤èçÁ°Ð

Find the complete area of
x2/3 + y2/3 = a2/3.

6. (a) ÎèƒæüßëÌ 
2 2

2 2 1x y
a b

   ·¤ô x-¥ÿæ ·ð¤ ÂçÚUÌÑ

ÂçÚUÖý×‡æ âð ÁçÙÌ ÆUôâ ·¤æ ¥æØÌÙ ™ææÌ
·¤èçÁ°Ð

( 4 )
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Find the volume of the solid generated

by revolving the ellipse 
2 2

2 2 1x y
a b

 

about x-axis.

(b) ß·ý¤ 
1log
1

x

x
ey
e





 ·¤è x = 1 âð x = 2

Ì·¤ ¿æÂ ·¤è Ü`Õæ§ü ™ææÌ ·¤èçÁ°Ð

Find the length of the arc of the curve

1log
1

x

x
ey
e





 from x = 1 to x = 2.

§·¤æ§ü / Unit-IV

7. (a) ãUÜ ·¤èçÁ° Ñ

 24 1dy x y
dx

  

Solve :

 24 1dy x y
dx

  

(b) ãUÜ ·¤èçÁ° Ñ

xp2 + (y – x) p – y = 0

Solve :
xp2 + (y – x) p – y = 0

( 5 )

385_BSP_(7) (Turn Over)



( 6 )

385_BSP_(7) (Continued)

8. (a) ãUÜ ·¤èçÁ° Ñ

(D2 – 3D + 2) y = cos 3x

Solve :
(D2 – 3D + 2) y = cos 3x

(b) ãUÜ ·¤èçÁ° Ñ

2
2 2

2 3 4 2d y dyx x y x
dxdx

  

Solve :

2
2 2

2 3 4 2d y dyx x y x
dxdx

  

§·¤æ§ü / Unit-V

9. (a) ãUÜ ·¤èçÁ° Ñ

2

2 2 tan 5 secxd y dyx y e x
dxdx

  

Solve :

2

2 2 tan 5 secxd y dyx y e x
dxdx

  

(b) ãUÜ ·¤èçÁ° Ñ

 2 3 2
1

x

x
eD D y

e
  





( 7 )
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Solve :

 2 3 2
1

x

x
eD D y

e
  



10. (a) ãUÜ ·¤èçÁ° Ñ

 1 3 5 tan 3
dx dy dz

z y x
 

 

Solve :

 1 3 5 tan 3
dx dy dz

z y x
 

 

(b) ãUÜ ·¤èçÁ° Ñ

2 0, 5 3 0dx dyx y x y
dt dt

     

Solve :

2 0, 5 3 0dx dyx y x y
dt dt

     
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