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Section B
Answer any SIX questions (6× 5 = 30 Marks)

1. Show that
π∫

0

x

a2 − cos2x
dx =

π2

2a
√
a2 − 1

.

2. Solve x(z2 − y2)p + y(x2 − z2)q = z(y2 − x2) .
3. Eliminate the arbitrary function f from the equation f(xy + z2, x+ y + z) = 0.
4. Find the value of L(sin3tcost).

5. Evaluate L−1

[
4s+ 5

(s− 1)2(s+ 2)

]
.

6. Find the angle between the surfaces x2 + y2 + z2 = 9, z = x2 + y2 − 3 at the
point (2,-1,2).

7. Show that ∇2logr =
1

r2
.

8. If F̄ = xzī+ yzj̄+ z2k̄ evaluate
∫
c

F̄ .dr from the point (0,0,0) to (1,1,1) where

C is given by x = t, y = t2, z = t3.

Section C
Answer any THREE questions (3× 10 = 30 Marks)

9. Find the fourier series for f(x) in [-π,π]

f|x| =
{
-π, -π < x < 0
x, 0<x<π

10. Solve (D2 + 4D + 3)y = e−xsinx + xe−3x.

11. Using Laplace Transform, solve d2y

dt2
+ 6

dy

dt
+ 5y = e−2t given that y = 0,

dy/dt = 1 when t = 0.
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12. Prove that Ā = (2x + yz)̄i + (4y + xz)j̄ − (6z − xy)k̄ is solenoidal and also
irrotational. Also find the scalar potential of Ā .

13. Evaluate by Green’s theorem
∫
c

(xy+x2)dx+(x2+ y2)dy where C is the square

formed by the lines x=-1, x=1, y= -1, y = 1 in the xoy plane.
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