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92408 120 Minutes
Vi | n-l .
" (Zi;r m"'l's' B) (r+2r" () (n+2)" D) (m+Dr

ici lex nction
Cauchy - Riemann conditions for the analyticity of a comp

flz) = u(xy) +iv(xy) are ou B @9®

ou_dv ou_ ov | 22
W %% & & o dy >

2

Pu_ 0y @=_9_‘i

© %5 © Yy &

3. Given F=i3xy-jy’. The value of the integral where C is the

curve in the xy plane, y=2x*, from (0,0) tis ,
@) < ®) -7 ©(3) @) —<

&
4. If A is an nxn matrix, then det (—A@
(A) —det(d) (B) det A % -1)"det 4 (D) det (-4)
5. The eigen values of the matrix @] are
(A) 1and 4 (B) 3 (C) 1and2 (D)1 and O

6.  The dielectric susceptibility of an-anisotropic medium is
(A) A scalar quantity x (B) A second rank tensor
(D) An axial vector

(C) A vector quantity

7.  Choose the correc %nt
(A)The rank of a ian tensor increases by one on contraction
(B) The resian tensor decreases by one on differentiation
(C) Ther a Cartesian tensor increases by one on differentiation
(D) The r& Cartesian tensor is not affected by differentiation

o
8. The @hip between the Bessel functions J,(x) and J_(x) is
A ) ==J,(x) ®) J,x)=J,(x)
@)=, () @) J(x)=(-1)"J,(»
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9. The Fourier series expansion of Sx)=x for -x<x<7 is

(a) 23 D sinnx B) i(~1)"+' sin nx
nwl n n

]

© 25}(:2.:.:‘_1“& () 237 S cosnn @
n=l e n

10. The square roots of 7 are
(A) i\/—(l i) (B) 1and2 (C) +(1+) (D) iﬁb@i)

11. The degrees of freedom of a rigid body fixed at one point is @
(A)3 (B) 6 (€) 4

12. A particle of unit mass is attracted by gravitational i
force to a fixed point. The Lagrangian function of the s

1 :
(A) L=5(r2+i‘292)+£ (B) L=l(@+£
¥
1 ., 242 k - =2 A2
© L=(+rd)+ D) L@@@w 6+~
r
13. A particle is moving under a centra 6@@ with potential energy function
V(r)=>br"' K where b is a constant an an integer. Stable circular orbits can

be formed if
(A)n =- (B) n =4 \\_. D) n>-3

14. Dimension of total cross sectio of
(A)Length (B) Volume
(C) Area (D) Dimensionless

15. The relation between La%% and Hamiltonian is
q,

(A) H(q,p,t)=4f (B) H(q,p,H)=4;p;,—L(q,4,t)
(C) H(g,p:?) Q (q q,1) M) H(q.p,t)=q,p,~ L(g,4,t)
1

16. Consider sma ations of a linear triatomic molecule. The resonant frequencies

of vibration 2 re 51 h that .
(A) Onelfreg ency is zero and the rematining two are unequal

(B) ¢ three are equal
(© e zeros and one has a nonzero value

@@ is zero and the other two are equal

92408

P.T.O.


http://groups.google.com/group/physics43/boxsubscribe

http://physicskerala.blogspot.com

17. The phase velocity of a wave packet is given by

dw
w v=2 ® v =
d’w
<) v -——i
w

ed

18. A column of mercury of total length L partially fills a U tube. The tube
gently so that the column of mercury begins to oscillate with a frequenc y

(%) o=2E ®) w=\/3§ é&f

©) 03‘—‘\/% D) o=

19. If the Hamiltonian of a system is invariant under time t
(A) Kinetic energy of the system is conserved -

(B) Linear momentum is conserved \®

(C) Total energy of the system is conserved @

o

(D) Angular momentum is conserved

20. If the Lagrangian of asystemis L= lrﬁx +2%), then
(A) r alone isa cyclic coordinate %
(B) z alone is a cyclic coordinate &

(C) z and r are cyclic coordinat

21. Hamilton’s variational prin

]

T ,,
() &fLdi=0 § D) & fLdx=0

proper length. The

4
22. The length o@?@h’p is measured to be exactly haif of itg

_ speed of hip is
V2
&) e ®) f5¢

')
( Q D) -"25.:
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28.

29.

30.
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Two electrons leave a radioactive sample in opposite directions, each having
a speed of 0.67c with respectto the sample. Then speed of one electron
with respect to the other is

(A) 0.92c (B) 0.67¢c (C) 1.34¢ D) ¢

The energy equivalent of 1 gram is

(A) 8.99x10'%] (B) 8.99x10"]

(C) 8.99) (D) 8.99x107eV @
Electric field E(x) satisfies the relation Vx E(x) = 0. This relation followgépn
(A) Gauss’ law (B) Ampere’s law <

(C) Stokes’ theorem (D) Coulomb’s law

Differential form of Gauss’ law is

(A) V“’.E‘:-:i (B) Vx E:P %%
©) VE=££ (D) f?jz' b:b

The direction of the magnetic field produced at %@n the axis of a circular coil
carrying electric current is

(A) Along the axis of the coil and directed towa
(B) Along the axis of the coil and directed away
(C) Along a direction inclined to the ax1 {‘1.?_'

g

(D} Perpendicular to the axis of the co

Total energy of magnetic field is
A) [A.Bdx %7 (B) jHEd’

d <ﬁle centre of the coil
ffom the centre of the coil
sing through the point
through the point

(©) j‘H Bd*x <> (D) ij343
The skin depth due %me varying magnetic field with frequency o is
proportlonal to .

1

€ o D) "

(A) aﬂ Q ) w2
The equanox enables us to write

(A) B f (B) B=V.4 (C) B=Vx4 D) B=Vg

5 P.T.O.
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Choose the correct statement
(A) Ampere’s law is valid for dynamic current
(B) Displacement current is introduced to modify Faraday’s law

(C) Displacement current modifies Coulomb’s law

(D) Ampere’s law is valid only for steady state current @

Choose the correct statement @

(A)Using scalar and vector potentials, Maxwell’s equations can be to
simple second order differential equations @

(B) Maxwell’s equations are second order differential equations &

(C Scalar and vector potentials lead to simple first order differentia (-3-.“ ions
(D)Maxwell’s equations are a set of inhomogeneous differential & S

Choose the correct statement %
(A)Dielectric constant is in general a complex quantity @

(B) D%electric quantity is purely imaginary

(C)Dielectric quantity is purely real

(D)Real part of the dielectric constant always increas equency
Plasma frequency of a medium depends on

(A) The resistivity of the medium

&
(B) Total number of electrons per unit volu:\@fnedium

(C) Conductivity of the medium

(D) Total electrons of the medium @

(A)E; is zero everywhere with condition % ,=0
n
(B) E, is not zero everywhere
(C) B, is zero everywhere
(D)Both E; and B, zeros ¢ re
For a rectangular wave %
(A) TEo hasthelo off frequency for both TE and TM modes
(B) TE, has the lowe off frequency for the TE modes only
(C) TE,p hast t cutoff frequency for the TM modes only

(D) TM,, % est cutoff frequency for both TE and TM modes

Choose the c%rr% statement
(A) The tor of a cavity depends on the area of cross section of the cavity

(B) gé ctor of a cavity depends only on the incident frequency of the
fa

agnetic wave
ctor of a cavity depends on the length of the cavity

( §
D e Q factor of a cavity is a measure of the sh
. . . arpness of the
cavity to external excitations response of the
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The index of refraction ‘»’ of a medium of permeability # and permittivity & is

(A n=\Jus ®) n=ue
(c),,:_____..WJ D) n= HE @

Jue théo

The total instantaneous power radiated by an accelerated nonrelativist@:ged

particle is given by
(A) Lienard-Wiechert formula (B) Coulomb formula .
(C) Larmor formula (D) Langevin formul

The total power radiated by a short, center-fed antenna for input current
increases as

(A) Frequency (B) Square reote frequency
(C) Inverse of the frequency (D) Square of the frequency
Consider the motion of a charged particle movmg i rm static magnetic field

of induction ‘B’. The gyration frequency (rel i@ ) is given by
cB

B
A a)z—e (13}
& “@t%y
B \ 1€CB

ecB
@ & "
yc 2 ymc
In a 2n dimensional phase space, lf h , the volume of a phase cell is given

by
(A) B (©) h (D) K

A linear harmonic os ll@ in thermal equilibrium with a heat bath at
temperature T. Its partl' tion is given by

(n+ldha

zT)=Y e

(n+-)ho

©) z(T)= R D) Z(T)=‘"'"k2r—

Liquid i! Tum 4 becomes a superfluid when its temperature is lowered below

(A) z(T)= Zlog

(A) 3 (B) 43K -
(C D) 2.17K

7 P.T.O.
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For adiabatic expansion of photon gas
ptid = a constant

(C) pV’ = aconstant D) py*? = aconstan

, T, is pro ional
The heat capacity of a degenerate Fermi gas at low temperatures P@ %ﬁi
A) T ®) T .
EC; T (D) Does not depend on e

. ortional to
The de Broglie wavelength of an electron of kinetic energy E(e o il
( ®)) E™

1 B,
(A)E (B) E? © £
If the wave function of a particle is y = Aexp {(~(x—x,)") (@4 ‘ "

(A) ~—= ® — ©) \/@ () 2a
V2ra 2ra @

If A is a hermitian operator then € is
(A) Hermitian operator (B ogonal operator

(C) Antihermitian operator ('D ) Unitary operator

en value of A4 1s

=

The hamiltonian of a perturbed harmo ator is given by

2
= %p_+_:12_ kx* +bx’. The ﬁm@&cothion to energy is
m
(A) ho %7 (B)0 _
ho % (D) haor(n+ %)

Given that 4 and B ermitian operators such that {4, B} = iC, then

(A) AAAB> %|(c& (B) A4AB=0
( I
’\Q§ ® aasn< L)
A partigk\kg

oving in one dimension in a potential ¥(x). If the Hamiltonian of the
A Q d
P p () .
art OH =4=4+V(x) , then
p@ VI g ey
© < )

2
P_
®) 2m ;

D) (x)
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53. The expectation value of momentum p in the ™ state of a harmonic oscillator is

55.

56.

57.

58.

59.

60.

61.

A) o ® ho © (+pe’ @) 2
The expectation value of L in an eigen state of L, is
A) 0 ® =
hz hz @
©  SUd+D-n] ©) 1+ @

&
Which one of the relations given below is not satisfied by Pauli M@% :
(A) 0'in ¥ + o.,va.r =0 (B) axay = I'O"
©) 0 =0,"=0=1 (D) o,0, —o'ycr
Assuming that the alpha particles “bounce” frecly betw alls presented. by

the spherical well potential with a speed ~ 10° ¢ the radius of the

radioactive nucleus is 1072 ¢m, if T is the transmis@ cient of the barmer,
the probability of tunneling through the barrier pe s

(A) 10727 B) 10°T (C@% D) 0

Choose the correct statement 5
(A) The degeneracy of the n = 2 state o y@r@m atom can be fully removed due

to Stark effect
(B) The degeneracy of the n = 2 state

due to Stark effect
(C) The ground state of hydrogen a@%@ows Stark effect
s

ogen atom can be partially removed

(D) The energy of the ground sta hanged due to Stark effect
The total scattering cross sectt article from a hard sphere of radius ‘a’ is
A) o=4ra’ B) o=na (C) o=44 ®) o=d
&
Optical theorem in scatteri ys that
4 Az
) a=—fReﬁ(0)% ® o=Tmf O
© a=nnf.<oi@ @) o=4zim f,(0)
For a Dirac
(A) Spin momentum is zero

(B) Orbital angular momentum is not conserved
©) ‘angular momentum is not conserved
D) % gular momentum is conserved
t density for a relativistic fermi system is
By JI=ylay  B) J=a¢'y C) J=cy'ay  D)J=yly

P.T.O.
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In 2 clamping circuit . e period of
(A) Theptinfe constant RC of the circuit should be less with respect to the p
the input wave e comparable with respect to the

(B) The time constant RC of the circuit should b
period of the input wave ) ; ‘o
(C) The time constant RC of the circuit should be large with respect to

of the input wave o .
(D) The polarity switching property of the diode is employe

The ripple factor of a rectifier is 2
I
I I Low. ——-”’") .
A) y= | 2= | = f| 2 C) y=-=5
(A) 7 (IJ ® 7 ([J € 7 7 I

The small-signal collector-emitter current gain o , and t -signal collector-

base current gain #,, are related through the relation @
2
1+h % @_

h 1
(A) a, = £ = C (D) a, =
Sy B hy, ( )K hy "ok

Jfe

The parameter that measures the performance o is

(A) Transconductance Transresistance

(C) Amplification factor \ rain current

Effect of negative voltage feedback in %m‘ circuit is to

(A) Decrease the output resistance of the-amplifier

(B) Increase the output resistanc amplifier

(C) Decrease the output voltage\o amplifier

(D) Decrease the output curr e amplifier,

Consider an operational with A =10°, Z;(s)= R; = 1000 ohms and
Z,(f) = Ry= 10000 e non-inverting gain is

(A) -10 % ©) 10 D)y -1

An amplifier has a ate given by the manufacturer as 5V/us. At a signal
frequency of .0 >\the maximum amplitude of the undistorted sine-wave
amplitude is

(A) 05V (B) 796 V (C) 0.796 V D) 5V
Logarithmic action-of an operational amplifier can be achieved by having

(A) A transistor in 2 common-emitter connection in the feedback loop

(B) ister and a capacitor in the feedback loop
(€ istor in a common-base connection in the feedback loop
( istor in the feedback loop

70.@&35 which are extensively used as standard logic gates are

(AY AND and OR (B) OR and NOR
(C) NAND and NOR (D) OR and XOR

92408 10
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Which one of the following Boolean identities is wrong?

(A) 4+ 4B =4 (B) A+AB=A+B
(C) A(4+B)=4A (D) A(A+B) = AB
The truth table given below corresponds to
A B F
0 0 1 @
0 1 1
1 0 1 @
1 1 0
&
(A) NOR (B) OR (C) XOR 6"' NAND

The decimal equivalent of the binary ‘1111° is
(A) 15 (B) 4 (C) 14 % (D) 8

The bipolar junction transistors (BJT) operate with
(A) Electrons only (B) Both
(C) Holes only (D) M

The basic circuit of a Schmitt trigger consists%@
(A) A differential amplifier followed by an inverter

(B) A differential amplifier alone

(C) An integrated amplifier

(D) An integrated amplifier followe@nveﬂer
The bandwidth required for ission of an amplitude-modulated radio-
frequency signal is @

(A) Same as the highest m ...g frequency

(B) Twice the highest mo 'C'“g :

(C) Thrice the highest module

(D) Half of the highés

The role of ionosphere-inn communication purposes is that
(A) Visible ligh eflected from the ionosphere layers
(B) Microw reflected from the ionosphere

(C) Radio et reflected from the ionosphere layers

D) Itd x ay any particular role
The principle behind light propagation through optical fibre is

(A) ion (B) Dispersion
(C tion (D) Total internal reflection

series of the hydrogen spectrum appears in wavelength range

%ﬁ Ultraviolet (B) Infrared
(D) Far infrared

(C) Near UV and visible

11 P.T.O.
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Hyperfine structure of spectral lines are obtained whef! {ar momentuin
(A) The orbital angular momentum is coupled to Spil angy
(B) The atom is placed in a magnetic field
(C) The atom is placed in an electric field
(D) The effect of nuclear spin is included

. The
Consider the splitting up of a ?P, level in a weak magnetic field.

2
spectral lines which can be observed are ) 3@9
(A) 4 B) 1 © 2 @\f

The quantum mechanical expression for the magnetic dipol

with angular momentum ¢J° is . Q - _ €7
(&) ﬁ=§—;.7 ®) ﬁz—%j ©) ﬁ=— D) £="0
! elﬁdis known as

The splitting up spectral lines of atoms placed in &
(A) Stark effect (B) Pasche
(C) Zeeman effect (D) Aner

‘P, , the values of L, S

2

. i &
The term symbol for a particular atomic tauoted as

and J are
(A) L=1,8=3/2, I=5/2 & B) L=1,8S=1/2,1=12
(C) L=2, 8=1/2,1=512 @ (D) L=2,S=1/2, I=312
Microwave spectrum is produc lecules showing
(A) No variation in the dipo ent during rotation
(B) Change in the dip%]e o during vibration
(C) Change in the dipolé% nt during electronic transition
(D) A change in the oment during rotation
The approximati at"3) diatomic molecule can execute rotations and vibrations
independently i w
(A) Bom @aﬁon (B) Born-Oppenheimer approximation
(C) Fr principle (D) Pauli’s approximation
&
Choos orrect statement
(A) lecule gives rotational spectra
(B olecule gives rotational Raman spectra

2 molecule gives vibrational spectra
(D) O, molecule does not give a rotational Raman spectra

02408 12
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88. Symmetric stretching of CO, molecule is
(A) Raman and IR active (B) Raman and IR inactive
(C) Raman inactive while IR active (D) Raman active while IR inactive @

89. The selection rule for the formation of Q branch in molecular spectrum is

(A) AJ=0,T=17p ®B) aAJ=1,7 =11 <: >

€) Ar=0,7 =1+ D) AJ=-1, J'=]+1 @
90.  Which one of the following nuclei does 5ot possess NMR spectrum?

&) “c ® 'H © P ) ¢

91. A triclinic crystal is characterized with lattice parameters
(A) aq #*a,*a,, G’=ﬂ=900’*7 B) a=#a,#a,, a%=900
(C) al=a2¢a3, a.—.ﬁ=90°¢y (D) aliaz?’;agpi%
92. The space lattice of diamond is b
(A) fce (B) bee . < ]‘Q@ D) sc
93. Bragg law of reflection is ni =2dsind, Brag@ n can occur if

(A) A22d (B) A<2d (C d (D) As<d
~
94. The boundaries of the first Brillouin zone ear lattice lies at
A k=+*~ @ k=% k=tZ O k=2
a 2a a a
95. The quantum of lattice vibration is
(A) Photon (B) Ma (C) Phonon (D) Exciton
96. The relation connecting Fermi gnergy and wave vector at the Fermi surface is
h? ; R, o,
W) &=g—k B Espok’  © s=k' O 6=k

97. The heat capacity of ¢ xgas at temperature T, is proportional to
(A T T © T ®) T
98. Solutions of me%@; ion in a periodic lattice are of the

(A) Bloch fo (B) Gaussian form (C) Wigner form (D) Lorentzian form
99. The model'wh icts the T law for specific heat at very low temperature is
&

(A) Einsteinmodel (B) Debye model (C) Fermimodel (D) Dirac model
100. The of Ge at room temperature is
(A)0. (B) 0.66 J (C) 0.66eV D) 0.844 eV
1_01.@@@> ficient is given by
E | E E £
A) 'R, =2 R, =—= =2 ) Ry=—+
@ R==2 @ K= O R O K=

92408 13 P.T.O.
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102. The relation between dielectric constant & and the susceptibility ¢ in ST units is
(A) €=1+4ﬂ2’ (B) e=1+yx

© ¢=1-x D) s=1-4ny
103. Choose the correct statement @
(A) Magnetic lines of force are expelled from a ferromagnet @
(B) A ferromagnet becomes a paramagnet when the temperature is decr
below the Curie temperature

(C) Magnetic lines of force are expelled from a diamagnet 2
(D) A diamagnet becomes a paramagnet when the temperature 1S decIea, ed
below the Curie temperature

104. When a specimen is placed in a magnetic field and is t oled below the
transition temperature for superconductivity, the magnetic C:j nally present 11
n'as

the specimen is ejected from the specimen. This effect i % G
(A) Isotope effect (B) Cooper effe ‘\J)
(C) Langevin effect (D) Meissne t

105. When a conductor becomes a superconductor,
(A) Heat capacity becomes zero at the transition erature
(B) There is a discontinuity in heat capacity at the transition temperature
(C) Heat capacity remains constant in

\ nducting state
(D) Heat capacity decreases without showing any discontinuity at the transition
temperature

106. One atomic mass unit is equivalent
(A) 1.66 % 10%kg %

) 0.166 x 107 kg

(©) 1.66 x 107" kg (D) 0.166 x 1072* kg
107. The nuclear radius R and at s number 4 of a nucleus are related as
1
(A) Rec A B A (C) Rec 4™ (D) R A°

108. The spin of neutron i @Q)
(A) 172 0 © 2 o) 1

109. The quadrupole-ele

(B) An a S .
(C) . The deviation of charge distribution from spherical symmetry
dependence of the nuclear force

(D) ge
110. istenice of neutrino was proposed by Pauli to explain

servation of charge in beta decay
onservation of energy in alpha decay
Stability of nucleus
(D) Conservation of energy in beta decay
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Liquid drop model of the nucleus can explain
(A) Nuclear fission (B) Nuclear fusion
(C) Nuclear stability (D) Gamma decay

A condition for nuclear isomerism is
(A) The presence of an energy level near the ground state
(B) The presence of an energy level near the ground state differing stron@

angular momentum
(C) The presence of states differing in angular momentum @
(D) The existence of mirror nuclei &

Nuclear force ig

(A) Long ranged (B) Coulombic
(C) Short ranged (D) Inverse squa:e% e

GM counter works on the principle

(A) That electron from the ion-pair produces an anche at one point in the

Existeqce of magic nuclei can be understood using
(A) Liquid drop model B) Collecti
(C) Nuclear shell model (D) Opti

)

counter %Q
(B) That electron from the ion-pair pro% avalanche which spreads through

the counter
(C) That number of charged particle gz} 5@ counted
(D) That charged particles recomb ' orm neutral particles

Nuclear reactions is understood using
(A) Shell model @ (B) Compound nucleus model
Gluons

(C) Collective model (D) Single particle model
xS
(A) Are colourless x (B) Mediate weak interactions

(C) Mediate strong interactions (D) Mediate gravitational interactions~

In beta decay o
(A) Parityis ed (B) Parity is violated
(C) Spini served (D) Energy is not conserved

The number of states a quark can have is

&3 D
©3

120 y\}mﬂc structure of hadrons was first proposed by

92408

ell-Mann and Okubo (B) Gell-Mann
(C)’ Feynman D) Gamow
o e ofe e o
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