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[(a) Communication Electronics]
Full Marks : 65

The figures in the margin indicate full marks.
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mpling theorem.

Itipl
mée types of multiplexing.

.«_’sﬁﬂ 42"

2+2+1

Please Turn Over




i} . (X6th Sm.)-Physics-HIDSE-B2/CBCS ) (2)

(d) (i) Find the Nyquist rate for the signal x(r) = 25 cos (500).
(i) Find the bandwidth of 8-PSK.

(iii) The upper and lower cut-off frequencies of a resonant circuit are found to be 8:07 MHz and
7-93 MHz respectively. Calculate the bandwidth. 242+]

(e) What do you mean by transponder in satellite communication? What are their basic components? 342

Group - C
Answer any four questions.

\ audio signal : 15 sin 2n(1500¢)
) lnde modulates a carrier : 60 sin 21(1000000r).

e the modulation factor and percentage modulation.
the ﬁ'equencies of the audio signal and carrier'?

)u mean by resistor noise? Calculate the thermal noise voltage developed in a resistor
The bandwidth of the circuit is 5 kHz at room temperature 30°C.

: 1-38%10-23 J/K) 3+3+(242)

circui diagram of a zero order holding circuit. (3+3)+2+2

companding. Define unipolar RZ and NRZ.
ellation diagram? Draw the diagram for 8—PSK.
iniform quantization be used to increase SNR? (2+2)+(2+2)+2
f satellite communication system? How is the path loss related to the gain and
tting and receiving antenna?
jication P,=23 dB,, G,=2dB,, G, = 2dB;, P, = - 71 dB,,. Find the path loss.
transmitter, G, = Gain of a transmitter, P, = Power of a receiver, G, = Gain

E_arth station. (2+3)+3+2

bﬂic principle of satellite communication.

(c) "Wlnt are the differences among 2G, 3G and 4G technologies in mobile communication system?
- +41




», (3) [X(6th Sm.)-Physfa-m[Dss.Bzﬂcacs]

A Paper : DSE-B-2
’?““ .y [(b) Advanced Statistical Mechanics]
N o Full Marks : 65

The fi gures in the margin indicate full marks.

as far as practicable.

Group — A
2x5

2 p;l_rtlcles of mass m are free to move within a one-dimensional rigid box of
at they are non-interacting, find the energies of the two lowest energy

en by Y =X, a,(0)p, where {9, } is the complete
w;hp postulate of equal a priori probabilities
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cs-HI[DSE-B2J/CBCS ) (4)

puticle hops on a one-dimensional lattice with lattice spacing a. The probability of the particle
the neighbouring site to its right is p, while the corresponding probability to hop to the left is

.r}".'.
= 1-p. Find the root-mean-squared deviation Ay = (xz)—(x)?' in displacement after N steps,

(e

Group - C
Answer any four questions.
at he relative root-mean-squared fluctuation in energy of an N-particle system in contact

mseg{ou varies as 1/y/N . Hence comment on the equivalence of the canonical ensemble
onical ensemble in thermodynamic limit.

ection of N two-level systems is in thermal equilibrium at temperature 7. Each system
Ee energy — & and an excited state energy + €. Prove that the Helmholtz free energy

iS A=—NkyT ln{Zcosh(—e-—)}. (542043

- gg ¥
grand partition function of an ideal Bose gas of fugacity z, volume ¥ and temperature

b vty b 4
ns in the excited states can be expressed as N, =N - N, = ?\.—3 g3(z), where
2

d g3(2) is the monotonically increasing Bose function. Given that the largest value
2
unded at z = 1, derive the condition to obtain Bose-Einstein condensate.

3/2
sed phase (<), N=N0+N(}T—] : 24543

(&

oy
h:ﬁ‘ikl Gvclghts of the three species — the neutral hydrogen atoms,
The As represent their thermal wavelengths ( A = h/ \[2nmkyT )




i (5) (xrarh Sm.)-Physics-ﬂl[DSE—BZ//CBCSJ

(b) Since, g, = g, = 2, . {* 1, m., = my and n, = n, (overall charge neutrality) show that we may
E : s : x2 1 -% T ”H+ ; f

B Gy write Saha’s equation as e BT | where x=-—+—— is the fraction of hydrogen

ls : l_x nele ("H +nH+)

r"‘

Moe of the sun the temperature is about 5800 K and the number density of electrons is

"3 Usmg the Saha’s equation in (b) show that less than one hydrogen atom in 10000
: 5+3+2

2 2
H::Er—» Pe +lkr2
2m  2mr® 2

(4+2)+4

ghbours. Use this relation to show that there exists a critical
stem can have a non-zero spontaneous magnetization and

4+3 +3
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(6)

g pda
degeneracy parameter % -, ("T) of FD gas. Now, depending on this temperature

lassify the degenerate state of FD gas? (whether it is very weakly degenerate,
, degenerate or strongly degenerate?)

?of Fermions per unit volume of a strongly degenerate FD gas is

N J} 8w\ 2m % %
7 “-*- n= —-3— —h—z- F% .

(2+4)+1+3




