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F-3609

B.Sc. (Part - I) Examination, 2022
(New Course)
MATHEMATICS
PAPER SECOND

(Calculus)

Time : Three Hours] [Maximum Marks:50

 


Note :All questions are compulsary. Attempt any two
parts of each question. All questions carry
equal marks.
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1 / Unit - 1

1.  

2 1sin , 0( )
0 , 0

xx xf x
x

x = 0


For the function

2 1sin , 0( )
0 , 0

xx xf x
x

test the continuity and differentibility at point  x =
0.

  sin[(log ) / ]x y a 

2 2 2
2 11 2 1 0n n nx y n xy n a y

If  sin[(log ) / ]x y a  , prove that

2 2 2
2 11 2 1 0n n nx y n xy n a y
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3 2 4 2 5 3 72 2 2 21
3 4 5 7

cos .....,x x x x xe x x

Prove that,

3 2 4 2 5 3 72 2 2 21
3 4 5 7

cos .....,x x x x xe x x

2 / Unit - 2

2.   3 2 2 3 22 2 1 0x x y xy y xy y 



Find the asymptotes of the curve
3 2 2 3 22 2 1 0x x y xy y xy y

  (1 cos )r a 

 ( , )r  23 2ar 

2f
r



Prove that the radius of curvature of any Point

( , )r  of the cardioid (1 cos )r a  is 23 2ar
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and  
2f
r

 is constant.

  2 2( ) ( )y a x x a x 

Trace the curve  2 2( ) ( )y a x x a x

3 / Unit - 3

3.   2 2
0
( )
a n

nI a x dx  n > 0



2

1
2
2 1n n
naI I
n

If   2 2
0
( )
a n

nI a x dx  and  n > 0, then prove that

2

1
2
2 1n n
naI I
n

  (cycloid) ( sin ),x a  (1 cos )y a


Find the area included between the cycloid
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( sin ),x a  (1 cos )y a  and it's base.

 
2 2

2 2 1x y
a b

 x 



Find the volume of the solid generated by revolv-

ing the ellipse 
2 2

2 2 1x y
a b

 about major axis (x -

axis).

4 / Unit - 4

4.   (1 ) (1 ) 0xy y dx xy x dy

Solve (1 ) (1 ) 0xy y dx xy xdy

 

2( 2 1) sinD D y x x

Solve

2( 2 1) sinD D y x x
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2
2 2

2 3 logd y dyx x y x x
dxdx

Solve

2
2 2

2 3 logd y dyx x y x x
dxdx

5 / Unit - 5

5.  

2

2 4 4tan 2d y y x
dx

Sove by the method of variation of parameters:

2

2 4 4tan 2d y y x
dx

 

7 0dx x y
dt  2 5 0dy x y

dt
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Solve

7 0dx x y
dt ,  2 5 0dy x y

dt

 

( ) ( ) ( )
dx dy dz

x y z y z x z x y

Solve

( ) ( ) ( )
dx dy dz

x y z y z x z x y


