
M,Sc. Semester-I (C.B-C.S. Scheme) f,xaminitiorl

PHYSICS

l-Phy-1 : Mathematical Physics

No(c : All questions arc compulsory and carry equal marks.

AII-222

[Ma:<imum Marks : 80lime : Three Hoursl

EITTIER

(A) ['ind thc rank ofa matrix :
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(B) Determine whcther the 4-vectors (1,2, 3). (2, 0, l), (1, -1, l) and (2, 1,0) are lincarly

dependanl or independant. 4

(C) Find the characteristic equilion ol marrix :

2

I

and vcriry that it is satislicd by A, hence find thc inverse of^. 8

OR

(P) ltA is hermitian matrix thcn show that B'AB is hemritian for every matrix B. 4

(Q) Show that every square matrix can be uniquely expressed as the sum of a symmetric and

skew syrtunclric matrix. 4

(R) Find the eigen values and cigen vcctors ofmatrix :

lcos 0 sin el
A=l" sine cosO 8
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EITIIER

2. (A) 'l'csl thc lirnstt)n w - e' for its analyticity in fourth quadrant

I

(B) Expand l (') - (r ,l ) ? . )- in Laurcnr serics' which is valid lor I < z <J

4

4

(C) lf (z) is analltic inside and on a simple close curvc C and il'zo is any point inside C then

show thal

- I r f0\l(4)- O d? 8'' 2ni | (z-zat

OR

@) Show that

'i do 8,rJ. -'
,i',sine 4

4

(Q) Explair function log (l * z) about z = 0 in Taylor's scrics. 4

(R) Show that u = y1 3xry is a harmonic. Find its harmonic conjugate and corrcsponding

anal,,tic function. 8

EITHER

(A) State the Legendre's equation. Derive Legendre's polynomial of second kind. l0

(B) Show thal P, ( x) = ( 1)" P,,(x). 6

OR

(P) State and I'rove Rodrique's formula lbr Legcndre's polynomial. 8

lQ) Prole the follor+ing recurrcnce relations'

(i) nP" : x Pl, P'. I 4

(iD P..L - P'| (2n + l) P.. 4

EITHER

(A) Show that :4

t l l" (x)
e IJt
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(B) Establish the relalion :

J" (x) J'," (x) - Jl(x) J 
" 

(x) =, 
2 sin n't

,D(

OR
(P) Show that

(Q) Prove that

(i) 2n H., (x) = II'" (x)

(ii) 2x II, (x) : 2n H" ,(x) H".1 (x).

EI'I IIER

(A) Find the l'ourier transform of

F(0 = e":.
(B) Using convolution theorem, show that :

I r lri .l=.(l cosal).
Ls(s'a')l a

(C) Obtain the Fouricr series ofthe function

F(x)=xsinx;-r!<x<rr.
OR

(P) State and prcve initial value theorem.

(Q) Find invene laplacc t.ansform of

s+2

8

8exp

6
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4

[j,.(,-i)]="i,",.,''

4

4

s2-4s+13'
(R) Find the Laplace transfom of

lsin t lor 0<t<nFr ={' [ 0 for t>n 6
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