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MATHEMATICS
Paper First

(Advanced Calculus)

Time : Three Hours] [Maximum Marks:50

 


Note: Attempt any two parts of each question. All
questions carry equal marks.
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1. (A) 


Every convergent sequence in bounded but the con-

P.T.O.

[2]
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verse is not always true.

(B) 


2 2 2 2 2 11 2 3 ......... ........, ( 0)nx x n x x

Test the convergence or divergence of the following
series.

2 2 2 2 2 11 2 3 ......... ........, ( 0)nx x n x x

(C) 


An absolutely convergent series is convergent, but
converse is not always true.
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2. (A) 
1

1
lim 1

1

x

xx
e
eo



To show that  
1

1
lim 1

1

x

xx
e
eo

 does not exist.

(B)  ( ) , 0f x x x 
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Show that the function ( )f x x  is  continuous at,

x = 0 ,but 0x  not differentiable.

(C) 

State and prove the Rolle's theorem.
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3. (A) 

lim
, 1,2x y  3 2 7x y

Prove that

lim
, 1,2x y  3 2 7x y

(B) 

State and prove the Euler's theorem on Homogeneous
functions.

(C) 
2

2
2sin 2 sin4 4 0d y dyz z y

dz dz

P.T.O.
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 tan xz e 

Putting tan xz e , transform the equation

2
2

2sin 2 sin4 4 0d y dyz z y
dz dz
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4. (A) 
2 2Sec Cosecax by a b

 

Find out the envelope of family of straight - lines
2 2Sec Cosecax by a b , where is a pa-

rameter.

(B) 
2 2

2 2 1x y
a b



Find out evolutes of an ellipse,   
2 2

2 2 1x y
a b

(C) u 
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( )u sinx sin y sin x y

Find out the maximum value of uwhere,

( )u sin x sin y sin x y
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5. (A)  2 1
1 (2 )
2 2 m

mm m 

m 

Prove that 2 1
1 (2 )
2 2 m

mm m , where m is

positive.

(B) 
21 1

2 21
x dxdy

x yo o

Evaluate         
21 1

2 21
x dxdy

x yo o

P.T.O.
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(C) 
y

x

e dxdy
yo 



Change the order of Integration 
y

x

e dxdy
yo and

evaluate.


