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¹þãq ß h½»þ '¡' tçÞ Ày ¡âmviåÙàÊã ZàÎÂà ÑèA, âkÂÑçÞ Ñv §ýÊÂàà ¡âÂàwàuê Ñè ñ h½»þ 'r' tçÞ viåÙàÊã

ZàÎÂà h½»þ 'y' tçÞ Àãiê £ÙàÊãu ZàÎÂà ÑèÞ ñ h½»þ '¡' §ýàç yryç qÑvç Ñv §ýÊçÞ ñ
Note : Section 'A' is objective type, containing 10 questions, is compulsory. Section

'B' consists of short answer type questions and Section 'C' consists of long

answer type  questions. Section 'A' has to be solved first.

h½»þ-'¡'h½»þ-'¡'h½»þ-'¡'h½»þ-'¡'h½»þ-'¡'(Section-'A')

âÂ àÈÂà à Þ â§ým ZàÎÂàà ç Þ  § ç ý  £ÙàÊ Àãâk¥ ñâÂàÈÂà à Þ â§ým ZàÎÂàà ç Þ  § ç ý  £ÙàÊ Àãâk¥ ñâÂàÈÂà à Þ â§ým ZàÎÂàà ç Þ  § ç ý  £ÙàÊ Àãâk¥ ñâÂàÈÂà à Þ â§ým ZàÎÂàà ç Þ  § ç ý  £ÙàÊ Àãâk¥ ñâÂàÈÂà à Þ â§ým ZàÎÂàà ç Þ  § ç ý  £ÙàÊ Àãâk¥ ñ           (((((Answer the following

questions.)))))    (1   (1   (1   (1   (1x10=10)10=10)10=10)10=10)10=10)

ZàÎÂà-1. hàvã ÐnàÂà sáÊ¥ (Fill in the blanks) ß

2

1 1 1
lim ................

3 3 3nn→∞
 + + − − − + = 
 

ZàÎÂà-2. yÑã âw§ýÌq jäâÂà¥ :

óç½àã 
( )

2

2

1
n

nn

n+
∑  ¡âsyàÊã/¡qyàÊã Ñè ñ

Choose the correct option ß

The series 

( )
2

2

1
n

nn

n+
∑  is convergent/divergent.
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From a point on the ellipse 

2 2

2 2
1

x y

a b
+ =  perpendiculars are drawn on

the axes and join the foots of the perpendiculars. Show that the straight

lines so drawn always touches the curve 

2 2
3 3

1
x y

a b

   + =   
   

.

OR

â§ýyã âØàsäk ABC tçÞ 

cos A cos B cos C

 §ýà £O°j™þ tàÂà Öààm §ýLâk¥ ñ vèªàíàÂk

âwâo ZàuäQý §ýLâk¥ ñ

Find the maximum value of 

cos A cos B cos C

 in a tringle ABC. Use

Lagrange's method.

ZàÎÂà-5. ytà§ýv 

( )2

R
x y dx dy+∫ ∫

 §ýà t åÌuà Þ§ýÂà §ýLâk¥ kÑà Ý R  Àãiêw æÙà

2 2

2 2
1

x y

a b
+ =

 yç qáÊr÷ ÕàçØàÄýv Ñè ñ

Evaluate the integral 

( )2

R
x y dx dy+∫ ∫

 where R is the region bounded

by the ellipse 

2 2

2 2
1

x y

a b
+ = .

OR

âÂàÈÂàâvâhm ytà§ýv §çý §íýt §ýàç qáÊwâmêm §ýÊmç ÑB¥ ytà§ýv §ýà tàÂà Öààm §ýLâk¥ ß

Change the order of integration and evaluate the following integral :

2

2 2

1 2

0
dx dy

x

x

x

x y

−

+∫ ∫

----x----

P.T.O.
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P.T.O.

ZàÎÂà-3. ÄývÂà ( ) IRf x x x x= − ∀ ∈  §çý âv¥ ( ) ( )0 0 ? , 0 0 ?f f− = + =

For the function

( ) , IRf x x x x= − ∀ ∈

( ) ( )0 0 ? , 0 0 ?f f− = + =

ZàÎÂà-4. ÄývÂà 

( )
1

sin , 0

0, 0

mx x
f x x

x

 ≠= 
 =

uãÁ 

uãÁ 

0x =  ¡w§ývÂàãu Ñ è uâÀ

/ / 2m ≥ ≤ =

.

Function 

( )
1

sin , if 0

0, if 0

mx x
f x x

x

 ≠= 
 =

is differentiable at 0x =  if

/ / 2m ≥ ≤ =

.

ZàÎÂà-5. ( ) ( )
lim 2

, 0,0

y

x y x→ §ýà ¡OÐm¾w Ñè /¡OÐm¾w ÂàÑã Ñè ñ

( ) ( )
lim 2

, 0,0

y

x y x→
 exists/doesnot exists.

ZàÎÂà-6. uâÀ ( ) ( ) ( )
0

, ,
, lim

h
x

f a h b f a b
f a b

h→

+ −
= ¡àèÊ

( ) ( ) ( )
0

, ,
, limy

k

f a b k f a b
f a b

k→

+ −
=  ( ), ?yyf a b =

If 

( ) ( ) ( )
0

, ,
, lim

h
x

f a h b f a b
f a b

h→

+ −
=

 and

( ) ( ) ( )
0

, ,
, limy

k

f a b k f a b
f a b

k→

+ −
=  then ( ), ?yyf a b = .
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OR

ây÷ §ýLâk¥ â§ý (Prove that) :

( ) ( ) ( ) ( )2

2
"

F x h F x h F x
F x h

h
θ

+ + − −
= +

kÑàÝ , 1θ − ¡àèÊ 

1

 §çý rãj §ýàç¢ê yÞ©uà Ñè ñ

where 

,θ

is a number between -1 and 1.

ZàÎÂà-3. uâÀ 

( )u f r=

 kÑàÝ 2 2 2r x y= +  màç ÀÎààê¢uç â§ý ß

If 

( )u f r=

 where 2 2 2r x y= +  then show that :

( ) ( )12 2

2 2
"

f ru u
f r

x y r

∂ ∂+ = +
∂ ∂

OR

uâÀ (If)

3 3 3 2 2 2 3 3 3 2, ,u v w x y z u v w x y z u v w x+ + = + + + + = + + + + =

2 2y z+ +

màç ây÷ §ýÊàç â§ý  (Then prove that) :

( )
( )

( )( )( )
( )( ) ( )

, ,

, ,

u v w x y y z z x

x y z u v v w w u

∂ − − −
=

∂ − − −

ZàÎÂà-4. ÀãiêwæÙà 

2 2

2 2
1

x y

a b
+ =

 §çý â§ýyã ârÂÀä yç ¡ÕààçÞ qÊ vÈr »þàvç kàmç Ñè ¡àèÊ ¢Âà vÈràçÞ

§çý qàÀàçÞ §ýàç âtvàuà kàmà Ñè ñ ây÷ §ýLâk¥ â§ý ¢y Zà§ýàÊ ZààÃm yÊv Êçhà¥Ý ÑtçÎàà

w§íý 

2 2
3 3

1
x y

a b

   + =   
   

 §ýàç ÐqÎàê §ýÊmã Ñè ñ
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ZàÎÂà-7. uâÀ α  w§íý§äýv 

cos sin sin cosx y lα α α α+ =

 §ýà Zààjv Ñè màç ¢y

w§íý§äýv §ýà ¡Âwàvàçq ............ Ñàçªàà ñ

If 

α

 is the parameter of family of curves

cos sin sin cosx y lα α α α+ =

. Then the equation of envelope for

the family is .............. .

ZàÎÂà-8. ÄývÂà 

( )22 1x x yy − −

 §ýà £O°j™þ uà âÂàOÈÂà™þ tàÂà .............. Ñàçªàà ñ

Maximum or minimum value of function 

( )22
1x x yy − −

 is ............ .

ZàÎÂà-9.

40 1

dx

x

∞

+∫

 §ýà tàÂà β  ÄývÂà §çý Ûýq tçÞ Ñàçªàà ............ ?

40 1

dx

x

∞

+∫

 in terms of β  functions is ............ .

ZàÎÂà-10.
( )32

1

0
1 ?x x dx− =∫

( )32
1

0
1 ?x x dx− =∫

h½»þ-'r'h½»þ-'r'h½»þ-'r'h½»þ-'r'h½»þ-'r'(Section-'B')

âÂ àÈÂà à Þ â§ým ZàÎÂàà ç Þ  § ç ý  £ÙàÊ Àãâk¥ ñâÂàÈÂà à Þ â§ým ZàÎÂàà ç Þ  § ç ý  £ÙàÊ Àãâk¥ ñâÂàÈÂà à Þ â§ým ZàÎÂàà ç Þ  § ç ý  £ÙàÊ Àãâk¥ ñâÂàÈÂà à Þ â§ým ZàÎÂàà ç Þ  § ç ý  £ÙàÊ Àãâk¥ ñâÂàÈÂà à Þ â§ým ZàÎÂàà ç Þ  § ç ý  £ÙàÊ Àãâk¥ ñ          (((((Answer the following

questions.)))))           (3(3(3(3(3x5=15)5=15)5=15)5=15)5=15)

ZàÎÂà-1. §ýàèÎàã ¡Âàä§íýt §ýL qáÊsàxà £ÀàÑÊ½à yâÑm Ààç ñ

Define cauchy sequence and give an example of it.

OR

âÂàÈÂàâvâhm óç½àã §ýL ¡âsyàáÊmà §ýà qÊãÕà½à §ýLâk¥ ß

Test the convergence of the following series :

3 3 3

1 2 3
.................

2 3 4
+ + +

h½»þ-'y'h½»þ-'y'h½»þ-'y'h½»þ-'y'h½»þ-'y'(Section-'C')

âÂ àÈÂà à Þ â§ým ZàÎÂàà ç Þ  § ç ý  £ÙàÊ Àãâk¥ âÂàÈÂà à Þ â§ým ZàÎÂàà ç Þ  § ç ý  £ÙàÊ Àãâk¥ âÂàÈÂà à Þ â§ým ZàÎÂàà ç Þ  § ç ý  £ÙàÊ Àãâk¥ âÂàÈÂà à Þ â§ým ZàÎÂàà ç Þ  § ç ý  £ÙàÊ Àãâk¥ âÂàÈÂà à Þ â§ým ZàÎÂàà ç Þ  § ç ý  £ÙàÊ Àãâk¥           (((((Answer the following

questions) :) :) :) :) :           (5(5(5(5(5x5=25)5=25)5=25)5=25)5=25)

ZàÎÂà-1. ây÷ §ýLâk¥ â§ý ¡Âàä§íýt 
( )
( )

1

3

3 !

!

n
n

n

  
 
  

 ¡âsyàÊã Ñè ñ

Prove that the sequence 

( )
( )

1

3

3 !

!

n
n

n

  
 
  

 is convergent.

OR

âÂàÈÂàâvâhm óç½àã §ýL ¡âsyàáÊmà §ýà qÊãÕà½à §ýLâk¥ ß

Test the convergence of the following series :
2 2 3 3 4 42 3 4

; 0
2! 3! 4!

x x x
x x+ + + + − − − − >

ZàÎÂà-2. âÂàÈÂàâvâhm ÄývÂà §çý âv¥ ¡ÂmÊàv 

[ ]0, 2

 tçÞ ÄývÂà §çý yàÞm¾u ¡àèÊ ¡w§ývÂàãumà

§ýL âwwçjÂàà §ýLâk¥ :

Discuss the continuity and differentiability of the following function in the

interval 

[ ]0, 2

 :

( )

2

2

, (when) 0 1
2

3
2 3 (when) 1 2

2

x
x

f x

x x x


≤ ≤= 

 − + ≤ ≤


kr 

kr 

P.T.O.
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ZàÎÂà-2. i) Êàçvç Zàtçu ¥wÞ ii) ¹çþvÊ Zàtçu §ýà §ýnÂà Àãâk¥ ñ

Give the statement of  i) Rolle's theorem and  ii) Taylor's theorem.

OR

ÀÎààê¢uç â§ý âÂàÈÂàâvâhm ÄývÂà §çý âv¥ ( )' 0f  §ýà ¡OÐm¾w ÂàÑã Ñè ß

Show that ( )' 0f  does not exists for the following function :

( ) 1
, 0

1

0 , 0

x

x
x

f x e

x

 ≠= +
 =

ZàÎÂà-3. tàÂàà 3:f R R→  âÂàÈÂà Zà§ýàÊ yç qáÊsàâxm Ñè màç ( )
( ) ( )
lim ,

, 0,0

f x y

x y →

Öààm §ýLâk¥ ß

Let 3:f R R→  be defined as follows then find

( )
( ) ( )
lim ,

, 0,0

f x y

x y → :

( ) ( ) ( )

( ) ( )

3

2 6
, , 0,0

,

0, , 0,0

xy
x y

x yf x y

x y


≠ +=

 =

OR

uâÀ 
4 4

log
x y

u
x y

 +=  + 
 màç ÀÎààê¢uç â§ý ß  

3
u u

x y
x y

∂ ∂+ =
∂ ∂

If 
4 4

log
x y

u
x y

 +=  + 
 then show that :

3
u u

x y
x y

∂ ∂+ =
∂ ∂

ZàÎÂà-4. ¡âmqÊwvu 
2 2

2 2
1

x y

a b
− =  §çý §çýÂôk §ýà ytã§ýÊ½à Öààm §ýLâk¥ ñ

Find the equation of evolute for the hyperbola 

2 2

2 2
1

x y

a b
− =

.

OR

¥§ý âØàsäk §çý ¡ÞÀÊ ¥§ý ârÂÀä ¢y Zà§ýàÊ Öààm §ýLâk¥ â§ý mãÂààç §ýàç½àãu ârÂÀä¡àçÞ yç
¢y§ýL ÀåáÊuàçÞ §çý wªààG §ýà uàçªà âÂàOÈÂà™þ Ñè ñ

Find a point inside a triangle so that the sum of squares of its distance

from all three angular points is minimum.

ZàÎÂà-5. âÂàÈÂàâvâhm §ýà tàÂà Öààm §ýLâk¥ ß

Evaluate :

1 2 3 9⋅ ⋅ ⋅ − − − − ⋅

OR

tåÌuàÞ§ýÂà §ýLâk¥ ß

Evaluate :

2 2

2

1 0

x dx dy

x y+∫ ∫

P.T.O.

( ) ( )
3

2 6
, , 0,0

xy
x y

x y
≠

+

( ) ( )0, , 0,0x y =

1
, 0

1 x

x
x

e
≠

+

0, 0x =


