o~ -~

* This question paper contains 7 printed pages]

Your ROUNO. oo

5715
' B.Sc. (Hons.) PHYSICS/IIE Sem. B
L Paper PHHT-307
| Mathematical Ph?;sics——-ﬂl
K (Admission of 2010 and onwards)
ime 3 Hours | Maximum Marks : 75

{Write your Roll No. on the top immediately on receipt of this question ‘p-aper.)‘
Use separate an‘sweresheg.ts for Section A and Section B.
Attempt five questioﬁsin ail. Q. No. 1 is .comﬁulsoxy.
Attempt at least one question from cach Section.

L Attefnpt any five questions : ‘ .. " 5x3

(@) Find all the roots of
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"Show the region represented by2<{z-4-5]<3in

the complex plane.

Solve the equation :

#+2+1=0
Evaluate :
-l—cﬁ dz
2 &

if C is given by : -

@ =1

(J"f)‘ =3

Prove the recurrence relation :

xF(x) = nl () - 33, , ().
Prove that every polynomial equation of the form :
P =gy +taz+taz+. ...+ az"=0

has exactly n roots, when n > 1 and a 0.
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(3) . SIS
Solve the equation for a damped harmonic oscillator :
i-ax+bx=0,

Locate and name the singuiarities of :

sinz. z
and 17 .
z e’ -1
Section A

Derive the necessary conditions in polar form for a
complex function f{z) to bé‘ analytic in a given
region, : ‘ : 6
If

-1

@"%W

where m is an integer and z, is a constant. Prove

flz)=

that :

$F@dz <0, former.
C »

=2mi, form =1
where C is given by |z - z)} = p, with the integrai being
evaiuated clockv;fise. ‘ 4
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Show that :

u=3x2y+2x2;)13—2)22

. 2
is harmonic and hence find its conjugate harmonic v. §

If a function fz) is analytic in a domain D, then show
that it has derivatives. of all orders in D, which are
also analytic in D. Prove that f*(z) at a point zyin D is
givep by :

1 f(z)dz
o) § L%

2
(’-’ - 30)
when C lies in D. ' 9
Evaluate :
i' q-) COSTZ dz
2m c 22 - lrt

when C is a rectangle with vertices at 2 + j and

2] : 6
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(a) State and prove the Taylor’s Theorem for cdmplex

analytic functions. ' . ’ . 9
() Expand

z

1=

in a Laurent’s series valid for :

(@) k<3
(i >3-
and locate the singularities, 6

-Evaluate any two of the félloWing using-Contour

integration : ‘ : ‘ 2T
T cosmx
dx
@ 170
2n .. 9
, I sm. 0 de
® § 6 4cos€
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T dx
g I+ xt
T sinx

{) —dx.

Sep.t-ion B

Locate and name the singularities of the equation :
2 2 ” ‘ ’
(1—::) ¥y +x(l-x)y +(1+x)y=0. 3

Using Frobenius method obtain the solution of the fol-

lowing equation about x = { :
(x2 - 1) xzy” - (x2 + 1) xy' + (xz + 1) .y =0. 12

Prove that J (x) is the coefficients of m in the

expansion of :

Prove that : . '

nP, (x) = 2P, (x) - ]ln -1(®)- .3



