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Note : Section 'A', containing 10 very short-answer-type 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.

Section - 'A'

Answer the following very short-answer-type questions :   (1×10=10)

Q.1 Write the nth derivative of 

sin ( )ax
e bx c + 

.

Q.2 Write the statement of Maclaurin's theorem.

Q.3 Find the asymptotes parallel to x-axis to the curve

4 2 2 2 23 4 1 0y x y xy x y+ + − − + =

Q.4 Show that the curve y = ex is concave upwards everywhere.

Q.2 Find the radius of curvature at the point (r,

θ

) to the curve rn =

an sin n

θ

.

OR

Find the intervals for which the following curves are concave

upwards or downwards:  

4 3 26 12 5 7y x x x x= − + + +

Q.3 If u= x+y-z, v= x-y+z, 

2 2 2 2 ,w x y z xyz= + + −

then show that

( , , )
0

( , , )

u v w

x y z

∂ =
∂   

OR

If  ( ) ( ),u xf x y y x y= + + Φ + then prove that

2 2 2

2 2
2 0

u u u

x x y y

∂ ∂ ∂− + =
∂ ∂ ∂ ∂Q.4 Evaluate    2

2 5

3 1

x
dx

x x

+
+ +∫ .

OR

Prove that 
4

0
log (1 tan ) log 2.

8
d

π πθ θ+ =∫

Q.5 When the region of integration R is the triangle bounded by

y = 0,   y = x and x =1, show that.

2 2 1 3
4 .

3 3 2

 
− = +  

 
∫∫R x y dx dy

π

OR

Trace the curve ay2 = x2 (a-x) and show that area of its loop is

28

15

a
.

---x---
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Q.5 If f (x,y) = 2x2-xy+2y2, find fy (1, 2).

Q.6 Find the directional detivative of 

xyzφ =

 at the point (1,1,1)

in the directions : 

a
∧

 = i.

Q.7 Find the value of 

5sin∫

x dx.

Q.8 Evaluate 

sin x

dx

n∫

.

Q.9 Evaluate 
2

0 0

acos
rsin d dr

π θ
θ θ∫ ∫

Q.10 Evaluate  
1

0∫

2

0∫

(x+y) dxdy.

Section - 'B'

Answer the following questions: (3 ×5=15)

Q.1 Verify Lagrange's mean value theorem for the function
2( ) 4f x x= −

 in the internal [2,4].

OR

If

xy e−=

sin x, then prove that 
4

4
4 0

d y
y

dx
+ = .

Q.2 Find all the asymptotes of the curve

3 2 2 36 11 6 0x x y xy y x y− + − + + =

OR

Prove that the radius of curvature of the point (x,y) of the

catenary 

cos h
x

y c
c

 =  
 

  is 

2
y

c

Q.3 If 

3 3 3log 3u x y z xyz
 = + + −  

then prove that

3u u u

x y z x y z

 ∂ ∂ ∂+ + = ∂ ∂ ∂ + + 

OR

Find the directional derivative of 

2 2 33 4x yz y zφ = −

in the

direction of the vector 3 4 2i j k− +  at the point (2,-1,3).

Q.4 Evaluate 

22 2

dx

x x− +∫

OR

Find the value of 
2

0

π

∫ sin 2x log (tan x) d
n

Q.5 Evaluate 

2

1∫0
x

∫ 2 2
( )

dx dy

x y+

.

OR

Find the area of the position of the parabola y2= 4ax included

between the x-axis, the ordinate x=2a and the latus-rectum.

Section - 'C'

Answer the following questions : (5× 5=25)

Q.1 If y = e tan-1 x  then prove that 

2

2 1
(1 ) (2 1) 0x y x y+ + − =

and

[ ]2

2 1(1 ) 2( 1) 1 ( 1) 0n n nx y n x y n n y+ ++ + + − + + =

OR

If 

2
1 11( ) (0) (0) ( )

2

x
f x f xf f xθ= + +

then find the value of θ

when 

5
21, ( ) 1 (1 )x f x x→ = + −
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