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PART A — (10 x 2 = 20 marks)

1.  Show that V¢ is a vector perpendicular to the surface ¢(x, ¥, ze =c¢ where ¢ is

a constant.

2.  Evaluate J'[(x -2 y) dx + (3x 3 y) dy], where C is the boundary of a unit square.
C

3.  Find the particular integral of (D2 + 4) y=xt.




10.

11.

o d2y dy

Transform' the differential equation T+3x—+4y loge ‘to a

dx

differential equation with constant coefficients.

t
Find the Laplace transform of I(uz —u+ e_”) du.

Find : L‘l[

0

=l

Verify whether u= (x - y) (x2 +4xy+ yz) is harmonic function.

Define the cross ratio of four points in a complex plane.

Classify the singularity of the function f(;) =z%e"% at 2=0.

Find the poles of the function f(z):

(a)

(b)

(@)

(i)

@

(id)
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PART B — (5 x 16 = 80 marks)

Find the angle between the surfaces x®>-y®-2z?=11 and
xy + yz —zx =18 at the point (6, 4, 3). 8

Find the work done by the force F = (2xy + 23)i +x2j+3x2%k,
when it moves a particle from (1, -2, 1) to (3, 1, 4) along any path.(8)

Or

- _ S e i, S|
If v=wx7, prove that @ =§curl U, where @ is a constant vector

and F=xi+y_j+zk; ' 1 (8)

Evaluate ”F AidS, where F=4xzi-y?j+yzk and S is the

surface of the cube defined by x=0, x = 1 y=0,y=1,2=0,2=1.(8)
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12.

13.

14.

(a)

(b)

(a)

(b)

(a)

@)

(ii)

@)

(ii)

(@)

(it)

@

G

@

(i)

Solve ,(D2 + 16)y =2¢%* ycosdx - 1. (8)

2 .
Solve x?%c%+4x%+2y=xz+;12—'. (8)

Or

Solve y"—4y+4y=(x+1)e’® by the method of variation of
parameters. . o 8

Solve the equations 2% % e cos t, dx oy,

(il (8
dt dt “dr Y ®)

~ Find the Laplace transform of the periodic function

t, 0<t<a : LB

t)=4". " B d f(t+2a)=11¢). 8
f() {2a+t,ast52a it ,f(+ a) f() ®
Find the inverse Laplacé transform of ;4 g1 . (8)

N sl , S 49s“+ 285+ 13

Or

Using convolution theorem, find L‘l{——, 1 . } 8
‘ : ; s*(s+1)°

Solve the initial value  problem y"—6y'+9y =123,

3(0)=2, y'(0)=6, using Laplace transform. 8
If u=x*-5* and v=-- ) , prove that both u and v satisfy

i x% + 52 : . ;
Laplace equations, but u +iv is not an analytic function of z. " (8)

If f(2)=u+iv is an analytic function of z in any domain, prove that
Mool \P_ 2 p-2{al |2
2+ S QP = p?r )2 )| - ®

ox? oy

Or
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® @
(i)

15. (@) @
(ii)

(b) @)
(i)

Find the ifnage of the circle [zi =2 under the transformations

w=z+3+2i and w=12e""4z2. 8

Find the bilinear transformation that maps the points 1+i,—i, 2-1
of the z- plane into the points 0, 1, i of the w — plane. (8)

Represent the fanction f(z): (—4;;(3?2) in Laurant’s series.
= , 2z-8)(z+2)" ey

(1) when 0<|2|<1,
(2) wheﬁ I_<|z| <? and

(8) when |z|>2. +(10)

2, -
If gla)= J. Ltk dul dz , where Cis the circle |2|=2, find the

& '#-0
values of g(3)" g'(1-1) and g"(1~i). (6)
Or
Evaluate I %s_m__'z_ dx, by contclJu_r' integration. (10)
D Ha :

cos (7 2%) + sin (z 2%)

Evaluate I +D) G2

c

dz, where C is |z |=3. (6)
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