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Answer ALL questions.
PART - A (10 x 2 = 20 Marks)

1. Evaluate V2 logr.

2.  State Stokes’ theorern.
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Solve(D?+D+ 1)y=0

Yy

If 1£2i, 1 £ 2i afe the roots of the auxiliary equation corresponding to a fourth order

—

2 homogenous linear differential equation F(D)y = 0, find its solution.

mw 5. State convolution theorem on laplace transforms.

. S

o 6 Evaluate g (m)

- 7. Give an example of a function where u and v are harmonic but u + iv is not analytic.
w8. Find the critical points of the map w2 = (z - @) (z - B).
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9.

1
Expand f(z) = 2asa Taylor series about the point z = 2.

10. Evaluate the residue of f(z) = tan z at its singularities.

11.

£

13.

(a)

(b)

(a)

(b)

(2)

(@
(i)

(i)

Q)

PART - B (5 x 16 = 80 Marks)

FV ¢=2xy2°1 +°2°] +3y2%K find 0x, y, 2) given that ¢ (1,-2,2)=4.  (8)

Using Green’s theorem in a plane evaluate

J [*2 (1 + y)dx + (x3 + y?)dy] where C is the square formed by x =+ 1 and

C S

y=%1. ®)

OR
Find ‘a’ and ‘b’ so that the surfaces ax> — by?z = (a + 3)x? and 4x?y - z> = 11

cut orthogonally at (2, -1, -3) 3
1
Y = - £ 4
Prove that Curl Curl F = grad div F - V2F. @
|
Solve (D? + 2D + 1)y = xe™* cos x. ) ‘

Solve the equation (x2D? — xD - 2) y = x2 log x. @)
OR ::

ey s . dx dy 2
Solve the following simultaneous equations Gyt gtx=t 8) 3
Solve the equation y" + y = tan x using the method of variation of )
parameters. ' @® o
)
Evaluate : )
(1) Lt?etcost) )
1 N
~-1| ¢28 ————

) Uenot @+@
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- (i)

(i)

(i)

(i)

(i)

S

Find the inverse Laplace transform of 2+ 22) (s + b2) Using convolution
theorem. ®)
OR
Find the Laplace transform of f(t) defined by
E if0<t<a/2
f(t)={ E ifa/2<t<aWhere f(t + a) = f(t). (8)
Using Laplace transforms technique solve y" + y' = t> + 2t, given y = 4,
y'=-2 whent=0. 3)
If f(z) = u + iv is an analytic function in z = x + iy then prove that
?
(sz N luf=2|f@) [~ : @®
Prove that w = i —— where a # 0 is analytic whereas w = is not
zta Z+a
analytic. ®
OR

Can v = tan™! G) be the imaginary part of an analytic function ? If so

construct an analytic function f(z) = u + iv, taking v as the imaginary part

and hence find u. 3

Find the bilinear transformation that transforms the points z = 1, i, -1 of the

z-plane into the points w = 2, i, -2 of the w-plane. ®3)
=43

Evaluate using Cauchy’s integral formula : @-3)z-1) dz where C is

the circle |z| = 2. @®
2r
Evaluat f_ge_—b i t int ti 8
valuate | 73775 coo by using contour integration. t))
0
OR
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8 Sl : & z : 4
(b) (1) Expand as a Laurent’s series the function f(z) —__(zz "32+2) in the regions

(1 Jz|<1

2 1%|z|<2

B) |z]>2 ®
5 X sin mx
(i1) Evaluate f Brg dx where a> 0, m > 0. 3)
0
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