
§·¤æ§ü / Unit-I

1. (a) - çßçÏ ·ð¤ ÂýØô» âð çÙ`Ù ·¤ô çâh ·¤èçÁ° Ñ

 
2

lim 2 7 11
x

x


 

By using - method, prove the following :

 
2

lim 2 7 11
x

x


 
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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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(b) Îàææü§° ç·¤ È¤ÜÙ

 
2 1 1

1 1
x xf x

x x

   
 

ÁÕ
ÁÕ

x =1 ÂÚU ¥ß·¤ÜÙèØ ÙãUè´ ãñUÐ

Show that the function f (x) defined by

 
2 1 when 1

1 when 1
x xf x

x x

   
 

is not differentiable at x = 1.

2. (a) ØçÎ y = sin–1x ãUô, Ìô (yn)0 ™ææÌ ·¤èçÁ°Ð

If y = sin–1x, then find (yn)0.

(b) sin x ·¤æ 2
x   

 
 ·¤è ƒææÌô´ ×ð ́ ÂýâæÚU ·¤èçÁ°Ð

Expand sin x in powers of  2
x   

 
.

§·¤æ§ü / Unit-II

3. (a) Îàææü§° ç·¤ ß·ý¤ x2y2– a2 (x2 + y2)
–a3(x + y)+a4 = 0 ·¤è ¥Ù‹Ì SÂíàæØæ °·¤ ß»ü
ÕÙæÌè ãñU, çÁâ·ð¤ Îô ·¤ô‡æèØ çÕ‹Îé¥ô´ âð ß·ý¤
»éÁÚUÌæ ãñUÐ

( 2 )
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( 3 )

Show that the asymptotes of the curve
x2y2 – a2 (x2 + y2) – a3(x + y) + a4 = 0 form
a square, through two of its angular points
the curve passes.

(b) çâh ·¤èçÁ° ç·¤ Îèƒæüßëîæ 
2 2

2 2 1x y
a b

   ·ð¤

çÜ° 
2 2

3
a be

p
 , ÁãUæ¡ ·ð¤‹¼ý (0, 0) âð çÕ‹Îé

(x , y) ÂÚU SÂàæü ÚðU¹æ ÂÚU ¹è´¿ð »Øð Ü`Õ ·¤è
Ü`Õæ§ü p ãñUÐ

Prove that for the ellipse 
2 2

2 2 1x y
a b

 

2 2

3
a be

p
 , p being the length of the

perpendicular drawn from the centre (0, 0)
upon the tangent at the point (x , y).

4. (a) Îàææü§° ç·¤ ß·ý¤ y2(2a – x) = x3 ·¤æ ×êÜçÕ‹Îé
ÂÚU ·¤SÂ ãUô»æÐ

Show that the curve y2(2a – x) = x3 has a
cusp at the origin.

(b) ß·ý¤ a2y2 = x3(2a – x) ·¤æ ¥ÙéÚðU¹‡æ ·¤èçÁ°Ð

Trace the curve a2y2 = x3(2a – x).
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( 4 )

§·¤æ§ü / Unit-III

5. (a)  2 1 4 3
dx

x x   ·¤æ ×æÙ ™ææÌ ·¤èçÁ°Ð

Evaluate 
 2 1 4 3

dx
x x  .

(b) Îèƒæüßëîæ 
2 2

2 2 1x y
a b

   ·¤æ â`Âê‡æü ÿæð˜æÈ¤Ü ™ææÌ

·¤èçÁ°Ð

Find whole area of the ellipse 
2 2

2 2 1x y
a b

  .

6. (a) Îàææü§° ç·¤ NUÎØæÖæð´ r = a (1 + cos) ÌÍæ
r = a (1 – cos) ·ð¤ Õè¿ ÂçÚUÕh ÿæð˜æ ·¤æ

ÿæð˜æÈ¤Ü  
2

3 8
2

a
  ãñUÐ

Show that the area of the region included
between the cardioids r = a (1 + cos) and

r = a (1 – cos) is  
2

3 8
2

a
 .
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(b) °SÅþUæ§ÇU 
2 2 2

3 3 3x y a   ·¤ô x-¥ÿæ ·ð¤
ÂçÚUÌÑ ƒæé×æÙð âð ÂýæŒÌ çSÂ‡ÇUÜ ·¤è àæ@Ü ßæÜð
ÆUôâ ·¤æ ¥æØÌÙ ™ææÌ ·¤èçÁ°Ð

Find the volume of the spindle-shaped solid
generated by the revolution of the astroid

2 2 2
3 3 3x y a   about the x-axis.

§·¤æ§ü / Unit-IV

7. (a) ãUÜ ·¤èçÁ°

(a2 – 2xy – y2) dx – (x + y)2 dy = 0

Solve
(a2 – 2xy – y2) dx – (x + y)2 dy = 0

(b) ãUÜ ·¤èçÁ°

3 2sin 2 cosdy x y x y
dx

 

Solve

3 2sin 2 cosdy x y x y
dx

 

8. (a) ãUÜ ·¤èçÁ°

2

2
xd y dy y e

dxdx
  

( 5 )
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( 6 )

314_BSP_(7) (Continued)

Solve

2

2
xd y dy y e

dxdx
  

(b) ãUÜ ·¤èçÁ°

2

2 4 sin 2xd y y e x
dx

  

Solve

2

2 4 sin 2xd y y e x
dx

  

§·¤æ§ü / Unit-V

9. (a) ãUÜ ·¤èçÁ°

     
2

23 9 4 6 3 0d y dyx x x y
dxdx

     

Solve

     
2

23 9 4 6 3 0d y dyx x x y
dxdx

     

(b) Âýæ¿Ü çß¿ÚU‡æ çßçÏ mæÚUæ ãUÜ ·¤èçÁ° Ñ

 2 2 1
2

xeD D y
x

  



Solve by the method of variation of
parameters :

 2 2 1
2

xeD D y
x

  

10. ãUÜ ·¤èçÁ°

(a) 2 2cos 7sindx dy y t t
dt dt

   

(b) 2 4cos 3sindx dy x t t
dt dt

   

Solve

(a) 2 2cos 7sindx dy y t t
dt dt

   

(b) 2 4cos 3sindx dy x t t
dt dt

   

———

( 7 )
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