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PART A - (10 x 2 = 20 marks)

Find the Laplace transform of sin at

2. Find the inverse Laplace transform of, 9
+ 1

s2 2s 

3. The temperature at a point (x, y, z) in a space is given by T(x, y, z) 2 y2

A mosqUito located at (1,1,2) desiree to fly in such a direction that it will get
warm as soon as possible. In what direction should it fly?

4. A vector field fr = (x2 - y2 + x)i - (2xy + y):1 . Find div F and Curl fr .

5. Prove that w = z2 is analytic.

6. Find the fixed points of the transformation w =
6z - 9.

z

2x
7, Evaluate : f f(x + y) dxdy

o o

PDF compression, OCR, web optimization using a watermarked evaluation copy of CVISION PDFCompressor



8. Evaluate ffe-x-Y dxdy over R, where R is the region in the first quadrant in

which x + y 1.

9. Identify and classify the singularity of 1(z) =
sin z

z

10. Find the residue of f (z) =
z +1 at z = 2.

(z i.)(z - 2)

PART B - (5 x 16 = 80 marks)

1 - e'
11. (a) (i) Find the Laplace transform of (8)

(ii) Find the Laplace transform of f(t) = with
{t,

0 < t < a

2a - t, a<t<2a
f (t + 2a) = f (t) . (8)

Or

(b) (i) Using convolution theorem find L-1
s (S2 + 1)

1 (8)

SCIlve y" + 7y' + lOy = 4e-3' , y(0) = 0 , y'(0) = -1 using Laplace

transform. (8)

12. (a) (.i.) Prove that F = (y2 cos x + z3) i + (2y sin x - 4) j (3xz2 + 2) k is

irrotational and find its scalar potential. (6)

(ii) Verify Stoke's theorem for F = x21 + xyj in the square region in the

xy -plane bounded by the lines x = 0, y = 0, x=a, y=a. (10)

Or

(b) (i) Prove that V2 (r'F)= n(n + .3) n-2 . . (6)

(ii) Verify Gauss divergence theorem for

-.C" = (x2 - yz)i, + (y2 - ZX)j: + (Z2 - xy)k taken over the rectangular
parallelopiped 0.x 5a, 0 .)/b, Osz_c. (10)
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13. (a) (i) Let f(z) = u + iv be an analytic. function. If u -v = ex (cos y - sin y),

then find f . (8)

52. 2

(ii) If f(z) is an analytic function of z, then prove that +

f (z)12 = 4I f' (z)12 (8)

Or

(b) (i) Determine the region of w -plane into which the triangle formed by

x = 1 , y =1, X+y=1 is mapped under the transformation w = z2 .
(8)

(ii) Find the bilinear transformation which maps the points z =1, i, -1

onto the points w = i, 0, - i . Hence find the image of I zl < 1. (8)

14. (a) (i) Evaluate through change of variables the double integral

ff(x + y)3 ex7Y dA, where R is the square with vertices (1, 0) , (2,1),

(1, 2) and (0,1) using the transformation u = x + y and v = x -y . (8)

(ii) Find, by triple integral, the volume of the tetrahedron bounded by
coordinate planes and the plane x + y + z = 1 . (8)

Or
(b) (i) Find; by  double integration, the area lying inside the circle

r = a sin B and outside the cardiod r = a(t- cos 0). (8)

(ii) Find the volunie bounded by the cylinder x2 + 3/2 = 4 and the planes'

y+z = 4 and z=0. (8)

15. (a) (i) Using Cauchy's integral formula, evaluate

where C is the circle fzi = 4 .

f sin IrZ2 + cos 7rz2 dz,
(z 2)(z- 3)

2n

(ii) Evaluate, using contour integration, f dO

1 - 2p cos 0 + p2 ° <13 < 1

(8)

(8)

Or

(b) (i) Find the Laurent's series of f(z)= 1 valid in the regions
41-z)

1 < lz + lI < 2 and lz + lI > 2 . (8)

00
2

(ii) Evaluate using contour integration where1(
X

x2 +a2)dx(x2 +0),

a > b> 6 . (8)
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