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10.

Answer ALL questions.
PART A — (10 x 2 = 20 marks)

In what direction from (1, ~1, 2) is the directional derivative of @ =x%y%z® a
maximum? What is the magnitude of this maximum?

If A and B are irrotational, prove that A x B is solenocidal.
Is the function f(z)=e ™ analytic? Justify.

Find the fixed points of the transformation @ = %

State Cauchy’s integral theorem.
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Identify the nature of the singular point of the function f(z]:

Evaluate L(tsint).
State initial and final value theorem on Laplace transform.
Solve (Dz +3D - 40)}' =0.

Find the particular integral of (D* +4)y = sin x.
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PART B — (5 x 16 = 80 marks)

If = (3.1(:a +63')i_-14yz}"+ 20xz® k , evaluate J'F -dF from (0, 0, 0)
C

to (1, 1, 1) along the curve x=t y=t*z=t>. (8)

Using Gauss divergence theorem, evaluate
H (2xy + 2)dydz + y*dzdx - (x + 3y)dx dy, where S is the surface of
s

the tetrahedron bounded by x=0, y=0, 2=0, and 2x +2y+2=6.

(8)

Or
Find the common area between y® = 4x and x® =4y, using Green’s
theorem. (8)
Verify Stoke’s theorem for F=(2x- y)f - y2%] —y*zk, where S is
the upper half surface of the sphere x” +y*+2" =1 and C is the
circular boundary on z =0 plane. (8)

Show that the function u(x,y)=3x%y+2x* - y* -2y* is harmonic.
Find ‘the corresponding analytic function f(z) and also find its

harmonic conjugate function v. (8
Find the bilinear transformation which maps the points z=1, i, -1
of the z—plane onto the points w = 0,1, « of the @— plane. (8)
Or
Find the analytic function  f(z)=ulx y)+iv(x,y), if
sin 2x
= 3 8
ek cosh 2y —cos 2x @
Under the transformation o= —l— find the image of the line
2x+y=0. (8)
. . (z + 1)
Using Cauchy’s integral formula, evaluate f—;————a'.z , Where
% +2z+ 4
C:|z+1+q=2. 65))
; 2:
Find the Laurent’s series about z =1 for the function f(z)= -(9—1)3.
z —
Also find its residue at the same. (8)
Or
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Evaluate f ( dz , where C: |z -i| =2, Using Cauchy’s residue
=

+4)’

theorem. (8)
Using contour integration technique, prove that I T .(8)
2
Find the value of L~ [;(H—Q-%z_j] using partial fraction method.
(8)
E,0st<z/2 -

; - ¢
Find the Laplace transform of /(2 {_ Ereipgtce ™ h
flt +7)= flt)vt. (8)

Or
Applying Laplace transform, solve y"+y=2, given that y{ﬂ) =0
and y'(0)=1. @
State and prove the convolution theorem on Laplace transform. (8)
Solve : (D* -3D+ 2)y = 2cos(2x + 3) + 3e™. (8)
Bolve:%+yuaint.%+x=met. (8)
Or

2
Using the method of variation of parameters, solve %‘} +y=8ecx.

(8)

Solve : (2x+3 %—myﬁs:r. (8)
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