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Time : Three Hours Maximum : 100 Marks

Answer ALL questions.
PART - A (10%x2=20 Marks)

1. In what direction from (-1, 1, 2) is the directional derivative of ¢ = xy®z’
a maximum ?

2. Find the value of ‘a’ for the vector F = (2x%y +y2) 1 + (xy? —x2?) ] + (axyz — 2x*y?)k
to be solenoidal.

3 2
3. Find the complementary function dy _gdy + 4ﬂ -2y=0.
dx®* dx® dx

4. Write the general form of Cauchy’s homogeneous linear equation.
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10.

11.

12.

3,0<t<2
Iff(t) = | -1,2<t <4 |, find L[{(t)].
0,t=4

State and prove change of scale property.

. Verify whether w = (x2 — y2 — 2xy) + ix% — y2 + 2xy) is an analytic function of
z=x +1y.
Define conformal mapping.

. Evaluate I(Zz —2z+1) dz where C is the circle [z]=2.
c

Write the Laurent’s series expansion.
PART -B (6x16=80 Marks)
a) i) Prove that div grad r = n(n+1)r 22, (8)

i1) Find the work done in moving a particle in the force field
F =38x?i+(2xz-y) j +z k along the straight line from 0,0,0)t0 (2,1, 3). (8

(OR)

b) i) Evaluate (j)[xy + x2:| dx + [x2 + y2:|dy where c is the square formed by the

linesx=1,x=-1,y =1, y =-1 using Green’s theorem in the plane. (6)

ii) Verify Stoke’s theorem for F=y?i+y j-xzk over the upper half of the

sphere x2 +y2+22=2a2 z > 0. (10)
2
a) i) Solve: x® % + x% +y =log x sin (log x). (8)
y e d’y _dy e
ii) Solve by the method of variation of parameters —2 —3—L 1 2y = . (8)
dx? dx 1+e*
(OR)
L 2 dZY dy 2
b) i) Solve (3x+2) o +3(3x+ 2)d— -36y =3x“ +4x +1. 8
X ; X

11) Solve the system of equations j—: + 2y = —sin t;g - 2x = cost. (8)
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13. a) i) Find the Laplace transform of e~tt2 sin 2t. (8)

ii) Obtain the Laplace transform of the periodic saw-tooth wave function given

kt
by f(t) = ;for 0<t<w,andf (t + o) = {(t). 8)
(OR)
b) i) Using convolution theorem, find | e S . (8)
g'(s+1)

i1) Solve (D2 -D -2) y = 20 sin2t given thaty=-1, Dy=2 whent=0 by using
Laplace transform methods. (8)

14. a) i) Find the harmonic conjugate of the function v (x, y) = e* [x siny + y cosy]
if f(z) = u + iv. (8)

ii) Construct the analytic function f(z) = u(r, 0) +iv(r, 8) . Given that

u(r, 0) =r*cos 20 —rcos0+2. (8
(OR)
b) i) Find the image of the liney = 3x + 1 under the transformation w = 72, (6)

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

the points w = i, 0, — i. Hence find the image of |z <1. (10)
15. a) 1) Evaluatel(zj%:?) dz where C is the circle |z ~i|=2 by Cauchy’s
~ Integral Formula. 8
ii) Find the Taylor’s series expansion for the function f(z) = > about
z = -1, (1+2) (8)
(OR)
. . . 4 -3z .
b) i) Using Cauchy’s residue theorem, evaluate CI—-—-——— dz where C is
3  z2(z~1)(z—2)
the circle |z|=—. ()
2
*doe 2m
i1) Prove that =2~ using contour integration. 8
) "[ 2+cos® 3 . & &
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