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1. (a) &i¡à ó¡º>¹ ¤àÑz̄  Î}J¸à ë¹Jàt¡ Îã³à ¤å[ºìº [A¡ ¤å\à? 1

What do you mean by limit of a function

on the real line?

(b) ™[ƒ y = 2000 ÒÚ, ët¡ì”z yn ¹ ³à> [A¡³à>? 1

If y = 2000, then what is the value of yn ?

(c) ™[ƒ x y a2 2 2+ = , ët¡ì”z dy

dx
 ¹ ³à> [ºJà¡ú

1

If x y a2 2 2+ = , then write the value

of 
dy

dx
.
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2. (a) ëƒàƒåº¸³à> [¤[ZáÄt¡à¹ Î}`¡à [ƒÚà¡ú ™[ƒ 

f x
x

( ) sin= æ
è
ç

ö
ø
÷

1
; x = 0, ët¡ì”z ó¡º>ìi¡à¹ ëƒàƒåº¸³à> 

[¤[ZáÄt¡à¹ [¤ÈìÚ "àìºàW¡>à A¡¹à¡ú 3

Define oscillatory discontinuity. If 

f x
x

( ) sin ;= æ
è
ç

ö
ø
÷

1
 x = 0, then discuss about

oscillatory discontinuity of the function.

"=¤à / Or

( )e d-  Îèy šøìÚàK A¡[¹ ëƒJå*¯à ë™ t¡º¹ ó¡º>ìi¡à 
x = 0 ¹ ¤àì¤ ">¯[áÄ :

f x x
x

( ) cos=
1

 ;  if x ¹ 0

      = 0         ;  if x = 0

Apply ( )e d-  definition to show that the

following function is continuous at x =0 :

f x x
x

( ) cos=
1

 ;  if x ¹ 0

      = 0         ;  if x = 0

(b) šø³ào A¡¹à ë™ f x x( )= -1  ó¡º>ìi¡à ">¯[áÄ [A¡”ñ  
x =1 [¤–ƒåt¡¡"¯A¡º\ãÚ >ÒÚú 2

Prove that the function f x x( ) = -1 is

continuous but not derivable at the

point x =1.
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3. (a) ™[ƒ y ax b cx d= + +log [( )( )] Òìº yn ¹ ³à>
l¡ü[º*¯à¡ú 4

If y ax b cx d= + +log [( )( )], then find the

value of yn .

(b) ™[ƒ y ea x=
-sin 1

, ëƒJå*¯à ë™

        x y n x y n yn n n
2

2 1
22 1 1 0+ ++ + + + =( ) ( ) 5

If y ea x=
-sin 1

, show that 

         x y n x y n yn n n
2

2 1
22 1 1 0+ ++ + + + =( ) ( )

"=¤à / Or

¡™[ƒ y x= -tan 1 , ët¡ì”z šø³ào A¡¹à ë™

         ( ) ( ) ( )1 2 1 1 02
2 1+ + + + + =+ +x y n x y n n yn n n

If y x= -tan 1 ,  then prove that

           ( ) ( ) ( )1 2 1 1 02
2 1+ + + + + =+ +x y n x y n n yn n n  

4. (a) ™[ƒ u y

x
= -tan 1 , ët¡ì”z šø³ào A¡¹à ë™

¶

¶

¶

¶

2

2

2

2
0

u

x

u

y
+ = 3

If u
y

x
= -tan 1 , then prove that

¶

¶

¶

¶

2

2

2

2
0

u

x

u

y
+ =
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(b) ™[ƒ u
x y

x y
=

+

-

æ

è
ç

ö

ø
÷-tan 1

3 3

, ëƒJå*¯à ë™ 

            x
u

x
xy

u

x y
y

u

y
u u2

2

2

2
2

2

2
2 1 4 2

¶

¶

¶

¶ ¶

¶

¶
+ + = -( )sinsin2

5

If u
x y

x y
=

+

-

æ

è
ç

ö

ø
÷-tan 1

3 3

, show that

            x
u

x
xy

u

x y
y

u

y
u u2

2

2

2
2

2

2
2 1 4 2

¶

¶

¶

¶ ¶

¶

¶
+ + = -( )sinsin2

"=¤à / Or

¡™[ƒ u x y

x y
=

+

+

æ

è
ç

ö

ø
÷-sin 1

2 2

 , ëƒJå*¯à ë™

x
u

x
y

u

y
u

¶

¶

¶

¶
+ = tan

If u
x y

x y
=

+

+

æ

è
ç

ö

ø
÷-sin 1

2 2

, show that

x
u

x
y

u

y
u

¶

¶

¶

¶
+ = tan

5. (a) &i¡à šø[t¡ìºà³ ó¡º>¹ Î}`¡à [ƒÚà¡ú 1

Define an inverse function

(b) ÎåÈ³ ">¯[áÄt¡à¹ &i¡à ‹à¹oà [ƒÚà¡ú 1

Give an idea about uniform continuity.
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(c) &ìA¡ài¡à ó¡º>¹ [¤[ZáÄt¡à ëA¡ÒüšøA¡à¹¹ Ò’¤ šàì¹, [ºJà¡ú 2

Write down the different types of

discontinuity of a function.

(d) ™[ƒ y x= 2, ët¡ì”z ó¡º>ìi¡à¹ (1, 1) [¤–ƒåt¡ ¤yû¡t¡à

¤¸àÎà‹¢ [>o¢Ú A¡’¹à¡ú 3

If y x= 2 , then find out the radius of

curvature of the function at the point

(1, 1). 

6. (a) šø³ào A¡¹à ë™ y ax2 4=  ¤yû¡ìi¡à¹ "[®¡º´¬Òü 

27 4 22 3ay x a= -( )  ¤yû¡ìi¡à ÑšÅ¢ A¡ì¹¡ú  4

Prove that the normal of the curve 

y ax2 4=  touches the curve 

27 4 22 3ay x a= -( ) .

(b) y a x x a x2 2 3( ) ( )+ = -  ó¡º>[i¡¹ Nøàó¡ "}A¡> A¡¹à¡ú 5

Trace the graph of the function 

y a x x a x2 2 3( ) ( )+ = - .

"=¤à / Or

( ) ( )y a x a x a- - = +2 2 2 4 4  ¤yû¡ìi¡à¹ "Îã³-

ÑšÅ¢ãì¤à¹ l¡ü[º*¯à¡ú

Find all asymptotes of the curve 

( ) ( )y a x a x a- - = +2 2 2 4 4

16-21/386 ( Turn Over )

( 6 )

7. (a) K¹A¡ãÚ ¤yû¡¹ ¤yû¡t¡à ¤¸àÎà‹¢¹ Î³ãA¡¹oìi¡à [ºJà¡ú 2

Write down the pedal form of equation of 

radius of curvature.

(b) &i¡à ó¡º>¹ (¤yû¡) "Îã³ÑšÅ¢ãì¤à¹¹ Î´¬ìÞê¡ ‹à¹oà
l¡üƒàÒ¹oÎÒ ¤å\àÚ [ºJà¡ú 2

Illustrate about the asymptotes of a

function (curve) with the help of

examples.

(c) x y a2 2 2- =  "à¹ç¡ x y a2 2 2 2+ =  ¤yû¡ ƒåi¡àÒü

ëáƒ A¡[¹ l¡ü;šÄ A¡¹à ëA¡àoìi¡à l¡ü[º*¯à¡ú 5

Find the angle of intersection of the two

curves x y a2 2 2- =  and x y a2 2 2 2+ = .

"=¤à / Or

&Ê¡öÒüƒ x y a2 3 2 3 2 3/ / /+ =  ¤àì¤ K¹A¡ãÚ

Î³ãA¡¹oìi¡à l¡ü[º*¯à¡ú

Find the pedal equation of the astroid 

x y a2 3 2 3 2 3/ / /+ = .

8. (a) ™[ƒ f x x( )= , ët¡ì”z ó¡º>ìi¡à¹ x =0 [¤–ƒåt¡
"¯A¡º\ ÒÚì>? 2

If f x x( )= , then, does derivative of the

function exist at x =0 ?

(b) ¹’ºWô¡¹ l¡üššàƒ¸ìi¡à [ºJà¡ú 2

Write down the Rolle’s theorem.
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(c) ³‹¸³à> l¡üššàƒ¸¹ ÎÒàÚt¡à ( ) /28 1 3  ¹ Îà}[J¸A¡

"àÎÄ³à> [k¡¹à} A¡¹à¡ú 2

Using mean value theorem, find the

numerical approximation of ( ) /28 1 3 .

(d) ™[ƒ ¢ =f x( ) 0 ÒÚ [ , ]a b  "”z¹àºt¡, ët¡ì”z f x( ) &i¡à
‹øç¡¯ Ò’¤ ºà[K¤¡ú 2

If ¢ =f x( ) 0 in [ , ]a b , then f x( ) is constant

thereat.

(e) A¡’[W¡¹ ³‹¸³à> l¡üššàƒ¸ìi¡à [º[J šø³ào A¡¹à¡ú 4

State and prove Cauchy’s mean value

theorem.

"=¤à / Or

t¡º¹ [™ ëA¡àì>à &i¡à¹ ³à> [>o¢Ú A¡¹à :

Evaluate any one of the following :

(i) lim (cos ) /

x

xx
®0

1 2

(ii) lim
/

x

x

x® ¥

æ
è
ç

ö
ø
÷

1
1

9. (a) ºàNøàg¹ ³‹¸³à> l¡üššàƒ¸ìi¡à l¡üìÀJ A¡[¹ šø³ào A¡¹à¡ú 5

State and prove Lagrange’s mean value

theorem.

(b) f x x( ) /= -1 2 3  ó¡º>ìi¡à x Î -[ , ]1 1  "”z¹àºt¡

¹’ºWô¡¹ l¡üššàƒ¸ìi¡à š¹ãÛ¡à A¡¹à¡ú 4

Verify Rolle’s theorem for f x x( ) /= -1 2 3

in x Î -[ , ]1 1 .
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"=¤à / Or

ë³Aô¡ìºà[¹> ëÅøoã¹ ‡à¹à f x x( ) ( )= +1 3  A¡ x ¹ Qàt¡t¡ 

šøÎà¹o A¡¹à¡ú

Expand Maclaurin’s series in powers of x

for f x x( ) ( )= +1 3 .

10. (a) ëi¡Òüº¹¹ Îèyìi¡à Îà‹à¹o "¯[ÅÊ¡ "àA¡à¹t¡ l¡üìÀJ A¡[¹
šø³ào A¡’¹à¡ú 5

State and prove Taylor’s theorem with

generalised form of remainder.

"=¤à / Or

sin x Îã[³t¡ ëÅøoãìi¡à ºàNøàg¹ "¯[ÅÊ¡¹ íÎìt¡ x ¹
Qàt¡t¡ šøÎà¹o A¡¹à¡ú

Expand sin x in a finite series in powers

of x, with Lagrange’s remainder.

(b) t¡º¹ [™ ëA¡àì>à &i¡à¹ W¡¹³ ³à> l¡ü[º*¯à : 4

Evaluate extreme value of any one of the

following :

(i) f x x x x( )= - + +3 26 9 50

(ii) f x x x( ) tan= +4 3

H H H
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