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1 2 
6
Attempt all questions. Question No. 1 is compulsory. Attempt any two parts

of question No. 2 to Question No. 6 from each question.

(Section A)
1. 5×5=25

Attempt any five questions from the following—
(i)

Write statement of Leibnitz Theorem.

(ii) y = 3x4 – 4x3 + 1 = 0
Find points of Inflexion of a curve y = 3x4 – 4x3 + 1.

(iii) u = ax + by; v = cx + dy 
( , )
( , )
u v
x y

If u = ax + by; v = cx + dy then find the value of 
( , )
( , )
u v
x y .

(iv)
2

2 – 3 – 4 0
d y dy

y
dxdx

Solve differential equation 
2

2 – 3 – 4 0
d y dy

y
dxdx

(v) log sec x = 
2 4 6

........
2 12 45
x x x

P.T.O.
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Prove that log sec x = 
2 4 6

........
2 12 45
x x x

(vi) (x2–y2) i +2xy j + (y2 – xy) k 
Find Divergence and Curl of a vector (x2–y2) i +2xy j + (y2 – xy) k

(vii) p2 – 5p + 6 = 0.

Solve :        p2 – 5p + 6 = 0.

(viii)

                                
1 1

0 0 2 21 – 1 –

dxdy

x y

Evaluate —             
1 1

0 0 2 21 – 1 –

dxdy

x y

(ix) y2 (a+x) = x2 (a–x) 
Trace the curve y2 (a+x) = x2 (a–x).

(x) y = cos x cos 2x cos 3x yn 
If y = cos x cos 2x cos 3x then find the value of yn.

2.

Attempt any two parts from the following—
(i) x3 + 3x2y – 4y3 – x + y + 3 = 0 

Find all the asymptotes of the curve x3 + 3x2y – 4y3 – x + y + 3 = 0

(ii) tan–1x –
4

x

Expand tan–1x, using Taylors theorem in the powers of –
4

x

(iii) (0, 2π) y = cos x 
Test Convexity and Concavity of a curve y = cos x in interval (0, 2π).

3. 6+6=12

Attempt any two parts—
(i) f(x, y) = x2 + 2y (1, 2) 

Prove that the function f(x, y) = x2 + 2y is continuous at (1, 2).
(ii) f(x, y) = x2y + 3y – 2 (x –1) (y + 2) 

Expand the function f(x, y) = x2y + 3y – 2 using Taylors theorem in
the powers of (x – 1) and (y +2).
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(iii)
3 2 1

0 0 0
( ) 18x y z dxdydz

Prove that—
3 2 1

0 0 0
( ) 18x y z dxdydz

4. 6+6=12

A ttem pt any  two parts from the following—

(i)
3 2

3 2– 6 11 – 6 0
d y d y dy

y
dxdx dx

Solve the equation—
3 2

3 2– 6 11 – 6 0
d y d y dy

y
dxdx dx

(ii) y2 – 2pxy + p2 (x2–1) = m2 
Find the general and singular solution of the equation.

                              y2 – 2pxy + p2 (x2–1) = m2.

(iii)
                             (1 + 4xy + 2y2) dx + (1 + 4xy + 2x2) dy = 0

Solve :

                             (1 + 4xy + 2y2) dx + (1 + 4xy + 2x2) dy = 0

5.
Attempt any two parts from the following—

(i)

                               
2

2
2 – 2 log

d y dy
x x y x

dxdx
Solve—

                             
2

2
2 – 2 log

d y dy
x x y x

dxdx
(ii)

2

2 4 4tan2
d y

y x
dx



Solve by using the method of variation of parameters
2

2 4 4tan2
d y

y x
dx

(iii)

2 2( ) ( – )
dx dy dz

z x y z x y x y

Solve—              2 2( ) ( – )
dx dy dz

z x y z x y x y

6.
Attempt any two parts from the following—

(i) ( ), ( )a c c ab b c × ( )a b

Prove that the vector ( ), ( )c c aa b b  and c × ( )a b  aree

coplanar

(ii)

^ 4
( ). ( )

3s
axi byj czk nds a b c S, x2+ y2+z2 =1

Using Gauss divergence theorem to prove that—

 ^ 4
( ). S ( )

3s
axi byj czk nd a b c  where S is the surface of the

sphere  x2+ y2+z2 =1.

(iii) ( – sin ) cos
c

y x dx x dy

c y =0,  x =π/2, y = 
2x

 

Find the value of integral ( – sin ) cos
c

y x dx x dy  by use of Green’s

theorem where c is the triangle formed by the lines y = 0  x = π/2 and

y = 
2x

.
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