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(OLD COURSE)

(3 Hours) [ Total Marks : 100

N.B.: (1) Question No.l is compulsory.
(2) Attempt any FOUR questions out of the remaining six questions..
(3) Figures to the right indicate full marks.

1. (a) Show that the map of real axis of the Z plaine is a circle under the 5

2
transformation W = }*:’ Find its centre and the radius.
G o |

@
(b)  Verify cayley Hamilton theorem and hence find Al for A :lL

b k=
w o
Bt taralll
W
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(¢) ProvethatJ_,(x)= /—cos =
ET g 5

(d) Evaluate J‘El? where F=2xi+(xz—y)]+2zk from 0(0,0,0) to P(3,1,2) 5
along the lire OP.

2. (a) Find an analytic function f(z)=u-iv where y + v =¢* (cosy + siny)

o

h 201 —400
(b) IfA :ﬁ FTJ then prove that AT 1[100 ~199} 6
(c) Provethat F =(y2 cusx +2z° )E+(2ySiIIX—4)j+(3XZ2 +2)l:: is 8

conservative field and also find
(i) scalar petential for |
(ii) the work done in moving an object in this field from (0,1,-1)

s .
to [‘;——152 ;
29

[ TURN OVER

RJ-Con. : 9151-15.



Y >

QP Code : 4134

2
pEiEL .
Xy (x+1y)
3. (a) Show that the given function f(z)= BT ,2#0
is not analytic at the origin although Cauchy Riemann's equations are

satisfied

sinnz? + cosnz?

(b) Evaluate | = (Z 5 2)(’2 = 3) dz where 'c' is the circle 1Z|*—”4

c

A=

(¢) Show that matrix is diagonalisable.

=
(el S B

4. (a) Reduce the quadratic form 5x*+26y*+1022+6xy+4yz+14zx tonormal form
through congruent transformation

{(b) Find the bilinear transformation which maps the points 1, -i, 2 on z plane
onto 0, 2, -i respectively on W plane,

I
(c) Expand [(2)=—

4 (z—l]{z+2) about z =0 for

() |z« (i) 1<|z|<2 (iif) |z[>2

5. (a) Use Gauss divergeuce theorem to evaluate “T\T? ds where
S

F =4xi+3yj--2zk and S is the surface bounded by x=0, y=0, z=0 and
2x+2y+z=4

)
B S S i ; 1= J . \An
(b) Expard f(x)=1 in (0<x<l) in a series as Z Al (ln) 0 ( x) where

ip My ML are positive roots of Jo(x)=0
! it ,[ cos36
(c) valuate ) S 4cos6
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Find the characteristic equation of matrix 'A' given below and hence find
the matrix represented by A3-5A7+7AS-3A° +A%-5A3+8A2-2A+] where

2 I
=11 0
1 2
G T A e :
Prove that 45X =Y V= o 2 both u and v satisfy Laplace's

equation but that u+iv is not an analytic function of z.

Show that F = (ye”’ cosz) f+(xe"” cosz) j—(e"¥ sinz)k isitrctational and

find the scalar potential for T and evaluate I?. dr along the curve joining

the points (C,0,0) and (w 1,2,7t)

( 5 -6 -6
Show that the matrix A= =1 4 2 |4 derogatory
[y

2
Evaluate J(:ﬁmdz where 'c' is (1) [z[ :%

C

(@) 2l=2

Find the imeginary part of the analytic function whose real part is

e™ (x cos2y-y sin2y). Also verify that v is harmonic function where v
is imaginary part 51 analytic function.
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