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Answer ALL questions,
PART-A = S (10%2=20 Marks)

L. In what direction from (-1, 1, 2) is the directional derivative of ¢ = xy2;?
a maximum ? | - o

-~ 2. Find the value of ‘a’ for the vector 7= (2x%y +y2) 1+ (xy® - x2°) ] + (axyz - 2x*y®)k
. to be solencidal, ' o '

: on LY . d%

3. Find the complementary function —5- 35—5 + 4a~— -2y=0.

4, Write the general form of 'Cauchy’s homoge_heous linear equation.
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3,0<t<2

5. Iff(t) = | -1,2 <t <4, find LIf®)].

10.

11,

19,

b) 1) solve(3x+2)2 -——+3(3x+2)——---36y 3x” +dx+1. R (g_) o

i) Solve the _s'yggeméf;@éﬁoﬁs-: %%Jrgy it %Z g )

0,t>4

. State and prove change of scale property.

. Verify whether w = (x% - y% — 2xy) + ix2 — y2 + 2xy) is an analytic function of

7 = x + 1y.

. Define conformal mapping.

. ‘Evaluate I(Z ~z+1) Az where C is the circle |z{=2

Write the Lau1 ent’s series expansmn

PART - B (5x16=80 Marks)

a) i) Prove that div grad r" = n(n+1r 2, : ' : (8)

1) Find the work done in movmg a particle in the foree field
F= 3x 1+ (2xz—y) i+z k along the straight line from (0, 0, 0) to @,1,3). (8

(OR)
b) 1) Evaluate (ﬁ[xy%— X ]dx +[x +y ]dy where c is the square formed by the

hnes X= 1 Xx= —1 y = 1 y = -1 using Green s theorem in the plane. (6)

'}i) Verify Stoke’s theorem for F=y*i+y j-xz i over the upper half of the

sphere x2 +y2+2z2=2a%220. . (10)

d2 : R . :

a) 1) Solve x? {4— dy +y=logxsin(logx). . . o : . (8) . A
ii) Solve by the method of variation of parameters d—y-—B—d—y-+2y == . (8
(OR) dx* dx 1+e* :

(N ERUEA A

13. a) i) Find the Laplace transform of et 2 sin 2t.

ii) Obtain the Laplace transform of the per

.3-

kt
by f(t) = ;;for 0<t<w,and f (t + ®) = ().

(OR)

b) i) Using convolution theorem, find L _?—1——— .
g’(s+1)

ii) Solve (D% - D -2) y = 20 sin2t given thaty =-1, Dy =2 when t =

Laplace transform methods.

if f(z) = u + iv.

14, a) i) Find the harmonic conjugate of the functio
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ii) Construct the analytic function f(z) = ulr, 8) +iv(r, 8). Given that

u(x, 0) =r? cos 20 —rcosf +2.

(OR)

b) i) Find the image of the liney =

“ii) Find the bilinear transformatien which ma

the points w

3x + 1 under the transformation w = 2.

=1, 0, — i. Hence find the image of IZI <1,

“15. a) 1) Evaluate_[(_:m

Integral Formula.

i) Find the Taylor’s serie

' Z—-"'l

“b) i) Using Cauchy’s residue theorem, evaluate Cf 2z-1)(z-2)

(OR)

the circle lzl = 8 )

2%

it 11) Prove thatj

de'

2n

— = == U.Sl
o 2+cosf

NE

s expansion for the function f(z) =

4-3z

(z-2)

ng contour integration.

2

ps the points z =1, i, ~1 into

dz where C is the circle |z— 1| 2 by Cauchy’s

—— about

(1+2)

(8

iodie saw-tooth wave function given
(8)
(8)

0 by using
(8)

nv(xy) =e[xsinyty cosy)

(8)

®

(6)

o)

(8

®

dz where Cis

sl

(8

__ .. (8) ;



