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4th Semester Examination

PHYSICS (Honours)

Paper : C 8-T

[Mathematical physics - II{l

lcBCsl

Full Marks : 40 Time : Two Hours

The figures in the margin indicate full marks.
Candidates are required to give their answers

in thetr own words as far as practicable.

Illusnate the answer wherever necessary.

Symbols have their usual meaning.

Group - A

Answer arry five questions. 2x5=10

l. Determine tlre types of singularities (if any) possessed by

the following functions at z.:0 and z =@:.i" A(1) *a

ez
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2. Find the Fourier ffinsforrr of :

\
i{1, 1

where, r > 0.

3. Show thal A is orthogonal, where

4. Obtain the analytic function whose real part is

,(*,Y)= er cosY

5. If l.l,1"2 and I: re the eigenvalues of the matix

A

, find the value of 1"1+ ?"2+)"3

_ [ cos0 sinel
- 

[-sin e cos 0J

--2 -9
-5 -10
-9 1t

sl
7l
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6. Prove that s(64=s(r)i lbl.

7. Find the values of

l^J-a, when z:a point is inside of C and outsideJCZ_a

of C respectively.

8. Explain the significance of the Convolution Theorem in

signal processing.
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Group - B

Answer arry four questions. 5x4:20

9. Using Cayley Hamilton theorem find the inverse matix

cosl sinr4

-sin.,{ cosr4

10. Solve, with the help of rnatrices, the simultaneous

equations x + y + z =3, x +2y +32 = 4, x + 4y +9 z = 6.

11. Find the radii of convergence of the following Taylor

series :

zn
molo I;=, ,$i)z7r# 2Yz+2%

12. Derive the Cauchy-Riemann quations in connection with

analy[clty as a function of complex vmiables.

13. Find Fourier Cosine tansfomr of

.f(*)=e-*,(a>0,r20)'

14. Find the Laurent series of f (z) I about the
z(z-z)3

singularities z : 0. Hence verifi that z: 0 is a pole of

order 1 and find the residue of f (z) at the pole.

3+1+1
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Group - C

An-swer arLy orue question : 10xl:10

15. (a) Find out the eigenvalues and Eigen vectors of the
given Hermitian matrix

(b) Using contour integration to evaluate the real

1

0

1

1l

;l

16. (a) Find the inverse Fouier tansform of the filrction:

r(r) =
12+7 -@P

a2 -zitl-l -il,z + ja-6

integral I;"#.d, e =+.

(b) Fourier ransform of g-txt tr 1fr(#). using

Parseval's identity show that t;: -n
1''f-a'

6+4

5+5

I


