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1. (a) È¤ÜÙ   , 0
, 0

x x
x

x x
 

   
 ·ð¤ x = 0 ÂÚU

âæ¢ÌˆØ °ß¢ ¥ß·¤ÜÙèØÌæ ·¤æ ÂÚUèÿæ‡æ ·¤èçÁ°Ð
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ÙôÅU Ñ ÂýˆØð·¤ ÂýàÙô´ âð ç·¤‹ãUè´ Îô Öæ»ô´ ·ð¤ ©UîæÚU ÎèçÁ°Ð
âÖè ÂýàÙæð´ ·ð¤ ¥¢·¤ â×æÙ ãñ´ UÐ

Note : Answer any two parts from each question. All
questions carry equal marks.
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Test the continuity and differentiability of
the function :

  , 0
, 0

x x
x

x x
 

   
 at x = 0.

(b) çâh ·¤èçÁ° ç·¤ Ñ

2 4 6
log cos h

2 12 45
x x xx    

Prove that :

2 4 6
log cos h

2 12 45
x x xx    

(c) çÙ`ÙçÜç¹Ì È¤ÜÙ ·¤æ nßæ¡ ¥ß·¤ÜÙ »é‡ææ¢·¤

™ææÌ ·¤èçÁ° Ñ

sin4 x

Find the nth differential coefficient of the
following function :

sin4 x

§·¤æ§ü / Unit-II

2. (a) ß·ý¤ x3 + y3 = 3axy ·¤è ¥Ù‹ÌSÂçàæüØæ¢ ™ææÌ

·¤èçÁ°Ð

( 2 )
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( 3 )
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Find the asympotes of the curve
x3 + y3 = 3axy.

(b) Îàææü§° ç·¤ ÂýˆØð·¤ çÕ‹Îé çÁâ×ð´ çÎØæ »Øæ

ß·ý¤ y = c sin (x / a) x-¥ÿæ ·¤ô ç×ÜæÌæ ãñU,

°·¤ ÙçÌ ÂçÚUßÌüÙ çÕ‹Îé ãñUÐ

Show that every point in which the given
curve y = c sin (x / a) meets the axis of x
is a point of inflexion.

(c) ØçÎ NUÎØæÖ r = a (1 + cos ) ·¤è Ïýéß âð

ÁæÙð ßæÜè ç·¤âè Áèßæ ·ð¤ çâÚUô´ ÂÚU ß·ý¤Ìæ

ç˜æ…Øæ°¡ 1 ¥õÚU 2 ãUô´, Ìô çâh ·¤èçÁ°

ç·¤ Ñ

 2 2 2
219 16a  

If 1, 2 be the radii of the curvature at
the extremities of any chord through the
pole of the cardioid r = a (1 + cos ),
prove that :

 2 2 2
219 16a  



§·¤æ§ü / Unit-III

3. (a)
3

6
1

1 tan
dx

x


   ·¤æ ×æÙ ™ææÌ ·¤èçÁ°Ð

Find the value of 
3

6
1

1 tan
dx

x


  .

(b) ß·ý¤ 
1log
1

x

e x
ey
e




 ·ð¤ ¿æÂ ·¤è Ü`Õæ§ü

x = 1 âð x = 2 ·ð¤ Õè¿ ™ææÌ ·¤èçÁ°Ð

Find the length of arc of the curve

1log
1

x

e x
ey
e




 from x = 1 to x = 2.

(c) çâh ·¤èçÁ° ç·¤ ß·ý¤ (a – x) y2 = a2x ·¤ô

©Uâ·ð¤ ¥Ù‹ÌSÂàæèü ÂçÚUÌÑ Ïé×æÙð âð ÁçÙÌ ÆUôâ

·¤æ ¥æØÌÙ 2 31
2

a  ãUôÌæ ãñUÐ

Show that the volume of solid generated
by the revolution of the curve
(a – x) y2 = a2x about its asymptote

is 2 31
2

a .

( 4 )
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§·¤æ§ü / Unit-IV

4. (a) ãUÜ ·¤èçÁ° Ñ

 
 

2 2
2

13 1
1

x D xD y
x

  


Solve :

 
 

2 2
2

13 1
1

x D xD y
x

  


(b) ¥ß·¤Ü â×è·¤ÚU‡æ ·¤ô ãUÜ ·¤èçÁ° Ñ

(px – y) (py + x) = h2p

Solve the differential equation :

(px – y) (py + x) = h2p

(c) ¥ß·¤Ü â×è·¤ÚU‡æ ·¤ô ãUÜ ·¤èçÁ° Ñ

2
2

2 sin 2
yd y x x

dx
 

Solve the differential equation :

2
2

2 sin 2
yd y x x

dx
 

( 5 )
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§·¤æ§ü / Unit-V

5. (a) ãUÜ ·¤èçÁ° Ñ

2
2

2sin 2d yx y
dx



çÎØæ ãñU ç·¤ y = cot x °·¤ ãUÜ ãñUÐ

Solve :

2
2

2sin 2d yx y
dx



Given that y = cot x is a solution.

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

2

2
2

1 x
d y y
dx e

 


Solve by method of variation of
parameters :

2

2
2

1 x
d y y
dx e

 


(c) ãUÜ ·¤èçÁ° Ñ

t dx = (t – 2x) dt

t dy = (tx + ty + 2x – t) dt

( 6 )
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Solve :

t dx = (t – 2x) dt

t dy = (tx + ty + 2x – t) dt

———

( 7 )
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