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Part A ' (10 x 2 = 20 Marks)
1. Find the particular integral of (D? — 2D)y = e cosz.

2. Guess the trial solution of the particular integral for the differential equation y” + y = sinzx
using method of undetermined coeficients.

3, Find the directional derivative of ¢ = 2%y?2® at the point (1,1,1) in the direction of the vector
%+ + 2k. |

4. ¥F =%+ 2(zy + z),]?+ 2yk, state whether or not /Cf - dF is path dependent.

5. If f(z) is analytic and f(z) is also analytic, then show that f(z) is constant.

6. Find the image of |z — 2i] = 2 under the mapping w = z + 3 — 21.

Evaluate / 522 4 62 + 1000
Y (z—1)?

8. ldentify and classify the singularity of the function f(2) = (cosz —1)/z.

dz, where C is the circle |2| = 5/2.

9. Find the Laplace transform of f(t) = tsint.

1

10. Using In|t|a! Value theorem, fl.nd lim f(t), given that L{f(t)} = G

Part B - (5 X 16=80 Marks)

11.a(i) Using method of variation of parameters solve the following differential equation

y' — 2 +y = ze®. (8 Marks)

11.a(i) Solve (z*D? — 3zD +4)y = z logz. : {8 Marks)

12.a(i) Verify Green's theorem for }{ [:(:z:y)dx +’:1;2dy], where C is the boundary of the square in the
c

zy— plane formed by z = 0,y =0,z =landy =1 (8 Marks)

(ii) Verify Stoke's theorem for the vector field F = —yi + 2yzj + 5%k, where S is hemisphere
224+ 92 + 22 =1 and C is its boundary on the zy— plane. _ (8 Marks)
' (OR)

12.b(i) Verify Gauss divergence theorem for the vector function F=ai+ y;+ zk, where E is the

cube bounded by z =0,z =1, y=0,y=1,z=0and 2 = 1.
' (10 Marks)



(i) Verify that F= y%i + 2zy] + 22k is irrotational; further find also its corresponding scalar

potential.
(6 Marks)

13.a(i) Find the analytic function f(2) = u(z,y)+iv(z,y). given that u(z,y) = 3z’y+2z° -y -2y
(8 Marks)

(i) Find the bilinear transformation which maps the points 2 = 1,7, —1 into the points w = 0, 1, 00
respectively. Find also the pre-image of jw| = 1 under this bilinear transformation. (8 Marks)
- (OR)

13.b(i) Under the mapping w = 22, find-the image (in w-plane) of the triangular region bounded by
the lines z =0,y = 0 and z +y = 1 in 2-plane. Sketch vertices and boundary lines of original

triangular object and the corresponding image object. (8 Marks)
| (ii) Find the image of the circle |z —i] =1 and the line £ + y = 1 under the map w = 1/z.
: (8 Marks)
, : ‘ 1
14.a(i) Find the Laurent's series expansion of f(z) = 23,12 valid in the region (i) 1 < |2| < 2
. (i) |2] > 2. _ _ : (8 Marks)
(i1) Using Contour integration on unit circle, evaluate 2ﬂ __d_0___
' - _ ' (5+ 4cos0)
(8 Marks)
(OR)
00 2 ‘ .
14.b(i) Using Contour integration, evaluatle /_oo @@ 1 4 dz. (8 Marks)

dz, where C : |z —i| =2. (8 Marks)

‘ . . . d
(i) Using Cauchy's residue theorem, evaluate /C (22 -:4)2

15.a(i) Solve y” — 2y’ + y = tet,y(0) = 1,4'(0) = I by Laplace transform method. (8 Marks)
(i) Using convolution theorem find the inverse Laplace transform of Zs—z——_f_—l—ﬁ {8 Marks)
(OR)
15.b(i) Find the Laplace transform of the periodic function defined on the interval 0 < ¢ < 1 by
_[ -1, 0<t<1y2 T
f@t) = { 1, 12<t<1 and f(t+1) = f(t). ‘ (8 Marks)

s+1
(s+1)(s?2+2s+2)

(ii) Find the inverse Laplacé transform of (8 Marks)
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