Ph.D ENTRANCE EXAMINATION 2008
DEPARTMENT OF PHYSICS
UNIVERSITY OF CALICUT

Section A
Answer all questions. Each question carry one markt .
1.For a lossy transmission line short circuited at the receiving end, the input 1mpedan
given by ({0 is the characteristic impedance "7’ is the propagation constant and

the length of the line}
&

a. { o Coth # @
b. { o Cot #
c. { otanh » Q
d.{ o tan ~ %
2. Given LE.‘Z = Eo sin{wt — ) ay in free space then ;3‘ is given as %
. —-Eof sin(wt ~ B¢ ag \@
w
b. 'HE‘:’JB cos{wt - fg)ax @
A <
. Eof sin{wt — fig Yay \%
w
d. None of the above @

3.When electromagnetic waves are reﬂecteiae from a wall, their wave length along

the wall is
a. The same as in free space

b. The same as the wave length perpe % to the wall
c. Shortened because of the Doppler eff
d. Greater than in the actual direc@}propagation

4. The intrinsic impedance o{% dielectric medium in given by

2. 2% b L
a

a. The freg y.of the wave doesn’t change
b. The énetgy of the wave doesn’t change
c. The polarization doesn’t change

d. The momentum of the wave doesn’t change



6. The intensity distribution in microwave spectra gives information about

A. Temperature of the system B. Pressure of the system
C. Both D. None of the above
7. The IR spectra of a molecule shows some PQR contour and some comple}@g the
molecule will be.
A. Linear diatomic B. Linear polyatomic @
C. symmetric top D. Asymmetric top

8. Two frequencies n; and n; are IR active and Raman inactive, then wh f the

following statements are correct?
A. n; + nz may be Raman active B. Both 2n; and 2n2

C. Both A and B are correct D. None of the abo ‘(.%
9. When a diatomic molecule reaches the continuum limit an @ qucntly dissociate
in the electronic spectra, then which of the following state néent isccorrect?
A. Both atoms are excited and energetic
B. One atom is excited both are energetic @
C. One is excited and the same is energetic \

D. One is excited and the other is energeti
10. Born oppenheimer approximation holds for

A. IR spectroscopy Electronic Spectroscopy
& Both electronic and IR spectroscoﬁ% D. None of the above

11. Crystal structure of Nacl @

a. Hexagonal b. Monoc% c. FCC d. BCC
12. The miller indices of the plane 1 z and y axes are
a. (010) 0 c. (001) d. (111)
13. The unit of hall coefﬁc1ent 1s
a. Vm’A"'wh™ <>b A 'wb™ . Vm*Awb™ d. Vm* A wh’

14. Curie — weirs law 18

8 C
x C. xm = d_ x =
ég T-6 "
15. The Einstein rela tween D and M for electron is

D, _2kBT D, _kBT
X% b, = .- & 2 ipr—e
N € Mn e M

te of a nucleus (2-) decays to its ground state (3+) by emitting a gamma

O

. b. Purely M1
¢. Mixed, with E1 being predominant  d. Mixed, with M1 being predominant

17. The width of a nuclear excited state is
a. Inversely proportional to its half life b. Directly proportional to its half life.
c. Independent of its half life d. Inversely proportional to its mass
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18. In the nuclear shell model, the spin of ground slate of an odd A nucleus

is decided by the last unpaired nucleus

a,
b. is always zero
c. is always integral
d, is decided by the core.
19, In a nuclear reaction, the mass of the reaction products is
a. Always equal to the sum of the masses of the colliding nuclei. @

b. Always less than the sum of the masses of the colliding nuclei ‘
c. Always greater than the sum of the masses of the colliding nuclie )
d. Different from the sum of colliding nuclear masses of he colliding nu¢lel

20. In a GM counter @
a. The output is directly proportional to the incident radiation ener,
b. The output pulse is independent of the incident energy Q
¢. The operation is in the proportional region
d. The electric field is uniform

21. In an emitter coupled differential amplifier the CM @ 02
a. Collector Resistances Re RR&
b. Emitter resistance Rg
¢. Input impedance Z;

d. OQutput impedance Z, %Q
22. A miller integrator functions similar to a \

a. Low pass filter b. Band reject ﬁ]t%

c. High pass filter  d. Narrow band @ t

23. Which of the following is correct?
a. An enhancement type MOSF

gate voltage.

er

e operated using both polarities of the

b. A depletion type MOSF be operated in both depletion mode and
enhancement mode
c. Both types of MOSF e operated using both polarities of gate voltage.

be operated is only one mode.

d. Each type of MOSF

d Both wo ; nd quadrant of the dived I- V charactenstlcs

25. Inan S-R ﬂ1p
a. $=0, R =1 leads to an undetermined state

b. S leads to an undetermined state
¢. S= ompletely forbidden
d. s to an allowed state
L
26. The function ——- has

z —
a. Only one pole at z=2



b. Only one pole at z=0
¢. Has two poles at z=0 and z =2

d. Has a zero at z=2

27. The Neumann function Na(x) | '
a. Is linear combination of Baseﬁ functions

b. Remains finite every where
c. Has an infinite number of poles @

d. Has a singularity at the origin @
28. What can you say about J y = (x)? @

a. It is an odd function of x
&
b. It is not defined for x=0 %

7 O
c. Itis givenby ,j—sin x
givenby =~ Q
d. Its value is 0 at x =0 %
29. Contraction of a tensor of rank r over a pair of its in.dices in a tensor of rank

a. r-2 b. r+2 ¢. Zero d.
30. If f(1)=t", n = an integer, then the Laplace transfo% e
a. "' /n! b. nY/ s c.ns' d. s

31. Which among the following is true about \%v antineutrinos
ineutrinos are right handed

a). All neutrinos are left handed and all a
b) All neutrinos are right handed and all @@: trinos are left handed
ded neutrinos and antineutrinos

¢) There are both left handed and right hand
d) No handedness is associated witgg fetitrinos and antineutrinos

32, A(1232) has
a) Spin J=1/2 and hence has fates
b) Spin J=3/2 and hence has’ tes
¢) Spin J=5/2 and hence h

Ix states
d) Spin J=7/2 and hence h§ t states

33. The energy depend%@e ross section of a reaction between two particles, close to
resonance energy Eod %n ed by
u

a) Bethe-Bloch b) Brest-Wigner formula

c) Gf:lmous-’l"ek]:mQ rmula d) Bethe-Weizacker formula

34. Isospin co on law is obeyed by
a) All th nteractions b) The EM, weak and strong only
c) We strong only d) Strong interaction only

35. A stone is thrown from a point P and follows a i ' i i
. . .‘ ‘ parabolic path. The highest point
reached is T. The vertical component of the acceleration of the stone is Ehestp
a) ZeroatT b) Greatest at T
c) Greatest at P d) SameatPand T
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36. A bead resting on a smooth horizonta] surface is connected to two identical springs
and is made to oscillate to and fro along the line of the springs. When the bead passes

through the central position, its energy is

a) Zero b) Mostly P E
c) All P.E. d) All K.E.
37. In relation to central force motion choose the incorrect statement :

a) Many comets follow hyperbolic trajectories through the solar syste
b) Spacecraft leaving the earth for other points in the solar system m

parabolic path
¢) Spacecraft and other satellites in earth’s orbit follow elliptical ular paths
1eld.

d) The path of a particle is a hyperbola in an attractive central f
38.If {qi, f(p)} = o f(p) where a is a scalar and {} denotes the P racket, then f(p)

is
2) e®P b) e P %
c) ae®f d) ae™? :

39. Angular momentum operator L obey
a) LXL=0
¢) el Lk =kL; one: of the above
40. If V> is an eigen vector of an operator A with.an gigen value a, then it is also an
eigen vector of operator A™ with eigen value @

a) a
c) 1/a %@

4]. The commutator of [x,p] is
a) h ) 1
¢) -ih. %\? d)
42. If J; and J, are the components c% n the raising operator J+ is
ay JIx+1, @ b) Ji-Jy
c) Jx+1ily v d) Jx-1ily
43. The volume in phase spac pled by the canonical ensemble is
a) fugacity b) grand partition function
¢) partition function d) enthaphy
44. For a system of con me and in contact with heat bath at a temperature T,

spontaneous ch ur in the direction
a) decreasin tz free energy
b) increasinéil%% oltz free energy

¢) increasi ibbs free energy

decreasi alphy

45, Classicﬁl%iﬁu s will hold at

a) hig@ rature and high density

b) Low temp. and low density

¢) high temp and low density

d) Low temp. and high density
46. For an ideal gas containing N molecules its internal energy 1s

a) NkT/2 b) 3NKT/2 ¢} 3kT/2N d) NkT
47.Fermi Temperature of a metal is of the order of



a) | K b)10 K ¢)100K  d)10000 K
48. The packing factor of diamond(cubic) structured crystal is

a) 60% b) 54% ¢) 90% d) None of these @
49. At the state of superconductivity @i

a) Entropy and thermal conductivity decreases &Q

b) Entropy decreases and thermal conductivity increases @

¢) Entropy and thermal conductivity increases

d) Entropy increases and thermal conductivity drcreases Q
large

50. 1. Classical treatment of incident radiation is valid on
Number of photos contribute to the interactio

Il Quantum mechanical effects are generally e% d only when finite number
of photons are involved

a) both 1 and 1l are true b) Lis false’and I is true
¢)Tistrue 1l is faise and II are false
s&@g?n
&
Anwer any 10 q% ach guestion carry five marks

1. a) Distinguish between TE,@EM waves. Why does a TEM wave not propagate
ve guide?

through a single conducte
b)Are the four Maxwell’ %tions independent. Support your answer with

necessary agreement

nd guide wavelength in an air filled rectangular wave

2. Find the values
imensions 7. 62 cm x 2.54 ¢m for normal H;y mode at a

guide with inte
frequency cf\ MHZ.

15.24cm o\
13.3cm QQ
3 S@t NMR resonance frequency is equal to the Lamour precession
frequency.,

A, =
A =

4 Show that Bloch function helps to determine the relaxation time in NMR
spectroscopy
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8.

9.

Discuss Hall coefficient and its importance?
Explain what is meant by Voltage variable resistance

used in this mode. Give one applciation. o .
Describe how an OPAMP can be used as a unity given buffer circuit Exp

characteristics and use

Show that the .Eigen values of a Hermitian matrix are real and the eigen @ion‘s
are orthogonal.

Write down the generating function of Legendre polynomials Dt&‘l’%\@Q nrrence

'\ VR) and how an FET can be

relation there form. Also obtain the value of Py(-1).
10. Explain neutrino helicity and its role in parity violation in beta dec
12. What is spin orbit interaction ? Obtaine an expression for the sa
13 Explain the H-R diagram

15.Express

14 Discuss the principle of least action and its importance. i%

\
12 \
fﬂ in terms of Pauli spin m@



