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1. (a) Prove that curl(A×B)=AdivB–BdivA +(B.∇)A–(A.∇)B.

(b) Find the directional derivative of φ (x,y,z) = x2yz + 4xz2 at the point (1, –2,
–1) in the direction of the normal to the surface f(x,y,z) = x logz –y2 at (–1,
2,–1). [8+8]

2. (a) Test the convergence of the series
√

2−1
32−1

+
√

3−1
42−1

+
√

4−1
52−1

+ .... [5]

(b) Test whether the following series converges absolutely or conditionally.
1.2

3
− 1

2
.3
4

+ 1
3
.4
5
− 1.5

4.6
+ ..... [5]

(c) Verify Rolle’s theorem for f(x) = x (x+3) e−x/2 in [ -3, 0] [6]

3. (a) If u = sin−1
[
x1/3+y1/3
√
x+
√
y

]1/2
show that x∂u

∂x
+ y ∂u

∂y
=− 1

12
tanu

and x2 ∂2u

∂x2 + 2xy ∂2u

∂x∂y
+ y2 ∂2u

∂y2
= tanu

144
(13 + tan2 u)

(b) Find the evolute of the curve x = a cos3θ, y = a sin3 θ. [8+8]

4. (a) Form the differential equation by eliminating the arbitrary constant
x tan(y/x) = c. [3]

(b) Solve the differential equation: dy
dx

+ y cos x = y3sin 2x. [7]

(c) Find the orthogonal trajectories of the family of circles x2 + y2 = ax. [6]

5. (a) Trace the curve : x4 + y4 = 2a2 xy.

(b) Find the surface area got by rotating one loop of the curve r2 = a2 cos2θ about
the initial line. [8+8]

6. (a) Solve the differential equation: (D2 + 1)y = sinx sin2x.

(b) Solve the differential equation: x2 d2y
dx2 − 2x dy

dx
− 4y = x4 [8+8]

7. Verify divergence theorem for F = 4xzi – y2 j + yzk, where S is the surface of the
cube bounded by x = 0, x = 1, y = 0, y = 1, z = 0 and z = 1. [16]

8. (a) Find L
[

sin2 t
t

]
[5]

(b) Find L−1
[

s+2
s2−4s+13

]
[6]

(c) Evaluate the triple integral
π/2∫
0

a sin θ∫
0

a2−r2

a∫
1

r dzdrdθ [5]

? ? ? ? ?
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1. (a) If u = sin−1
[
x1/3+y1/3
√
x+
√
y

]1/2
show that x∂u

∂x
+ y ∂u

∂y
=− 1

12
tanu

and x2 ∂2u

∂x2 + 2xy ∂2u

∂x∂y
+ y2 ∂2u

∂y2
= tanu

144
(13 + tan2 u)

(b) Find the evolute of the curve x = a cos3θ, y = a sin3 θ. [8+8]

2. (a) Test the convergence of the series
√

2−1
32−1

+
√

3−1
42−1

+
√

4−1
52−1

+ .... [5]

(b) Test whether the following series converges absolutely or conditionally.
1.2

3
− 1

2
.3
4

+ 1
3
.4
5
− 1.5

4.6
+ ..... [5]

(c) Verify Rolle’s theorem for f(x) = x (x+3) e−x/2 in [ -3, 0] [6]

3. (a) Trace the curve : x4 + y4 = 2a2 xy.

(b) Find the surface area got by rotating one loop of the curve r2 = a2 cos2θ about
the initial line. [8+8]

4. (a) Solve the differential equation: (D2 + 1)y = sinx sin2x.

(b) Solve the differential equation: x2 d2y
dx2 − 2x dy

dx
− 4y = x4 [8+8]

5. (a) Form the differential equation by eliminating the arbitrary constant
x tan(y/x) = c. [3]

(b) Solve the differential equation: dy
dx

+ y cos x = y3sin 2x. [7]

(c) Find the orthogonal trajectories of the family of circles x2 + y2 = ax. [6]

6. Verify divergence theorem for F = 4xzi – y2 j + yzk, where S is the surface of the
cube bounded by x = 0, x = 1, y = 0, y = 1, z = 0 and z = 1. [16]

7. (a) Prove that curl(A×B)=AdivB–BdivA +(B.∇)A–(A.∇)B.

(b) Find the directional derivative of φ (x,y,z) = x2yz + 4xz2 at the point (1, –2,
–1) in the direction of the normal to the surface f(x,y,z) = x logz –y2 at (–1,
2,–1). [8+8]

8. (a) Find L
[

sin2 t
t

]
[5]

(b) Find L−1
[

s+2
s2−4s+13

]
[6]

(c) Evaluate the triple integral
π/2∫
0

a sin θ∫
0

a2−r2

a∫
1

r dzdrdθ [5]

? ? ? ? ?
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1. (a) Solve the differential equation: (D2 + 1)y = sinx sin2x.

(b) Solve the differential equation: x2 d2y
dx2 − 2x dy

dx
− 4y = x4 [8+8]

2. (a) If u = sin−1
[
x1/3+y1/3
√
x+
√
y

]1/2
show that x∂u

∂x
+ y ∂u

∂y
=− 1

12
tanu

and x2 ∂2u

∂x2 + 2xy ∂2u

∂x∂y
+ y2 ∂2u

∂y2
= tanu

144
(13 + tan2 u)

(b) Find the evolute of the curve x = a cos3θ, y = a sin3 θ. [8+8]

3. Verify divergence theorem for F = 4xzi – y2 j + yzk, where S is the surface of the
cube bounded by x = 0, x = 1, y = 0, y = 1, z = 0 and z = 1. [16]

4. (a) Find L
[

sin2 t
t

]
[5]

(b) Find L−1
[

s+2
s2−4s+13

]
[6]

(c) Evaluate the triple integral
π/2∫
0

a sin θ∫
0

a2−r2

a∫
1

r dzdrdθ [5]

5. (a) Prove that curl(A×B)=AdivB–BdivA +(B.∇)A–(A.∇)B.

(b) Find the directional derivative of φ (x,y,z) = x2yz + 4xz2 at the point (1, –2,
–1) in the direction of the normal to the surface f(x,y,z) = x logz –y2 at (–1,
2,–1). [8+8]

6. (a) Test the convergence of the series
√

2−1
32−1

+
√

3−1
42−1

+
√

4−1
52−1

+ .... [5]

(b) Test whether the following series converges absolutely or conditionally.
1.2

3
− 1

2
.3
4

+ 1
3
.4
5
− 1.5

4.6
+ ..... [5]

(c) Verify Rolle’s theorem for f(x) = x (x+3) e−x/2 in [ -3, 0] [6]

7. (a) Trace the curve : x4 + y4 = 2a2 xy.

(b) Find the surface area got by rotating one loop of the curve r2 = a2 cos2θ about
the initial line. [8+8]

8. (a) Form the differential equation by eliminating the arbitrary constant
x tan(y/x) = c. [3]

(b) Solve the differential equation: dy
dx

+ y cos x = y3sin 2x. [7]

(c) Find the orthogonal trajectories of the family of circles x2 + y2 = ax. [6]

? ? ? ? ?
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1. (a) Test the convergence of the series
√

2−1
32−1

+
√

3−1
42−1

+
√

4−1
52−1

+ .... [5]

(b) Test whether the following series converges absolutely or conditionally.
1.2

3
− 1

2
.3
4

+ 1
3
.4
5
− 1.5

4.6
+ ..... [5]

(c) Verify Rolle’s theorem for f(x) = x (x+3) e−x/2 in [ -3, 0] [6]

2. (a) Trace the curve : x4 + y4 = 2a2 xy.

(b) Find the surface area got by rotating one loop of the curve r2 = a2 cos2θ about
the initial line. [8+8]

3. Verify divergence theorem for F = 4xzi – y2 j + yzk, where S is the surface of the
cube bounded by x = 0, x = 1, y = 0, y = 1, z = 0 and z = 1. [16]

4. (a) Prove that curl(A×B)=AdivB–BdivA +(B.∇)A–(A.∇)B.

(b) Find the directional derivative of φ (x,y,z) = x2yz + 4xz2 at the point (1, –2,
–1) in the direction of the normal to the surface f(x,y,z) = x logz –y2 at (–1,
2,–1). [8+8]

5. (a) Solve the differential equation: (D2 + 1)y = sinx sin2x.

(b) Solve the differential equation: x2 d2y
dx2 − 2x dy

dx
− 4y = x4 [8+8]

6. (a) Form the differential equation by eliminating the arbitrary constant
x tan(y/x) = c. [3]

(b) Solve the differential equation: dy
dx

+ y cos x = y3sin 2x. [7]

(c) Find the orthogonal trajectories of the family of circles x2 + y2 = ax. [6]

7. (a) Find L
[

sin2 t
t

]
[5]

(b) Find L−1
[

s+2
s2−4s+13

]
[6]

(c) Evaluate the triple integral
π/2∫
0

a sin θ∫
0

a2−r2

a∫
1

r dzdrdθ [5]

8. (a) If u = sin−1
[
x1/3+y1/3
√
x+
√
y

]1/2
show that x∂u

∂x
+ y ∂u

∂y
=− 1

12
tanu

and x2 ∂2u

∂x2 + 2xy ∂2u

∂x∂y
+ y2 ∂2u

∂y2
= tanu

144
(13 + tan2 u)

(b) Find the evolute of the curve x = a cos3θ, y = a sin3 θ. [8+8]

? ? ? ? ?
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