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Mathematics
Paper Second

(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)  ( )f x 

5,x 
2 25( ) , 5
5

xf x x
x

P.T.O.
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Test the continuity of the function ( )f x at

5,x  where
2 25( ) , 5
5

xf x x
x

(B)  co s 2 cos 3x x. n


Find the nth differential coefficent of
co s 2 cos 3x x. 

(C)  1sin x  


Expand the function 1sin x  with the help of
Maclaurin's theorem.
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2. (A)  3 2 2 3 2 2 1 0y xy x y x x y



Find all asymptotes of the curve

3 2 2 3 2 2 1 0y xy x y x x y
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(B)  ( sin )x a t t 

(1 cos )y a t t 

4 cos( 2)P a t 

Prove that the radius of curvature at any point t
of the cycloid  ( sin )x a t t ,

(1 cos )y a t   is

4 cos( 2)P a t

(C)  2 2 2 2 2 2( ) ( ) 0y x y a x y 



Trace the curve
2 2 2 2 2 2( ) ( ) 0y x y a x y .
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3. (A) 
1
2

52 9/2 63(2 )
8

a ax a x dx

         Prove that
1
2

52 9/2 63(2 )
8

a ax a x dx

P.T.O.
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(B)
2 sin

4sin cos
x dx

x x

         Prove that 
2 sin

4sin cos
x dx

x x

(C)  2 4y x  2y x 


Find the area of region bounded by the curves

2 24y x and y x
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4. (A)  (1 ) (1 ) 0y xy dx x xy dy

Solve         (1 ) (1 ) 0y xy dx x xy dy

(B) 
2 ( ) 0yp x y p x

Solve         2 ( ) 0yp x y p x

(C) 
2

2 5 6 sin3d y dy y x
dx dx
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Solve         
2

2 5 6 sin3d y dy y x
dx dx
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5. (A) 

2 1 cosD y ec x

Apply the method of variation of parameters to
solve.

2 1 cosD y ec x

(B) 


2

5

3

t

t

dx x y e
dt
dy x y e
dx

Solve

2

5

3

t

t

dx x y e
dt
dy x y e
dx
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(C) 

2 2
xdx dy dz
y z xz y

Solve

2 2
xdx dy dz
y z xz y


