PHYSICS
1.  Expectation value of energy is obtained as :

(a) <E>= j g-iot (—ih a—‘D el®t dt (b) <E>= f eikx (—ih B—‘D elkx dx

(c) <E>= f i (—ih V2) ydt (d) <E>= f i (<h V2)ydt

2. In a simple scattering problems, the mathematical expression for scattered flux is
dN =o(0, 0)N nd Q. The term 6(0, ¢) expresses the :
(a) total scattering cross-section (b) differential scattering cross-section
(c) scattered angular flux (d) number of fixed scattering centres

3.  Particles of energy 9 eV are sent towards a potential step of height 8 eV. The percentage of
particles reflected back is

(@) 25% (b) 50%
©) T75% (d) No particle will be reflected
4.  The total scattering cross-section for spherically symmetric potential in terms of scattering
length ‘a’ is
(a) o, =a’ (b) o, =ma (c) o©,=2ma’ (d) o, =4ma’

5.  The flux produced by a wavefunction Ae**is :
hk hk

(a) AP (b) o A A* (c) o A A* (d) hkmA A*
6. In a partial wave analysis, the expression for total cross-section of scattering is
41
(a) 2 Y (21 + 1) sin? &I (b) 4mnXh®(2l+1)sin? &l
l /
2n
(c) 2 Y@2l+1) P% (cos 0) (d 2nk*X2l+1) P% (cos 0)
[ [
7.  The Yukawa potential is static and spherically symmetric solution to the
(a) Schrodinger equation (b) Dirac equation
(¢) Klein-Gordon equation (d) None of the above

8.  The magnitude of the linear momentum of a photon in a beam of H_-N_ laser having

wavelength A = 634 nm will be in eV/c as :
(a) 1.96 (b)y 2.20 (c) 1.80 (d 1.90

9.  The wavefunction y of a particle is given by
y=A-e®forO<x<oo
=0for—co<x<0
The value of A is

2 k
(a) \/% (b) \[5 © Ak ) 2K

Series-A 2 SPU-22



Mfeehl
1. S ol IITRI 7HE W8 I fopan a2

(a) <E>= j gt (—ih a—‘D el®t dt (b) <E>= f g ikx (—ih B—‘D ek dx
(c) <E>= f i (—ih V2) ydt (d) <E>= f i (<h V2)ydt
2. YhIUH % T ETERYT I3 H Thifvid wied 8 dN = 6(0, ®)N nd Q, J&T U 6(0, ¢) STed hidl
2
(a) Frquf SRl ST -hIe (b)  3TaheT FehIfola STITRr-hTe
(c) IehIToTd shivfier Forerdt @) Tfvaa yhifta gt <t e
3. 9 eV hHUTH § eV HTS oh [aHd ST hl AR WS T 8 | Taiad hoTl =T Tfawrd I
(@ 25% (b) 50%
() 75% (d) i3 it o1 Wrafdd 7= 8 |
4. TR TS ‘o’ % Ul § foRe Mieft wufir fave gq eyt yehivf sreer-re &wa g
(a) o,=a’ (b) o©,=ma’ (c) o©,=2ma’ (d) o, =4ma’
5. qUTHTH AekgRI I HANETE 2
) hk hk
(a) Al (b) T AA* (© 5 AA* (d) hkmA A*
6. 3T T faveryur & et SR ufesig Jehivi i &9 &
(a) %%(2“ 1) sin? 81 (b) 4n§h2 (21 + 1) sin? &I
(©) i—T;% (21 + 1) P2, (cos 6) @ 2n k2§ (21 + 1) P2, (cos 6)
7. Ihran fava Wi vd Mol a9Ey g g e o
(a) TS~ IR (b) Tt grfiero
(c) TFATST-TIIE HHIRTT (d) SUU | T HIS A&l

8. TUH H-N_oior ol forehl a0 L = 634 nm 2 % HIH % @ Ha7 1 9RA eV/e H
=l
(a) 1.96 (b) 220 (c) 1.80 (d 1.90
9.  Teh VT h! a0 Bl y & g8 &
Y=A ePHFIT0<x <00
=0F W0 <x<0
AHIAER

2 k
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SPU-22 3 Series-A



10.

11.
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17.

18.

19.

20.

21.

The group velocity of matter is
(a) less than particle velocity (b) greater than particle velocity
(c) equal to particle velocity (d) same as phase velocity

If an oscillator is in its ground state, then the probability of finding the particle outside the
classical limits is approximately

(a 16% (b) 24% (c) 48% (d) 84%
For the rigid sphere, the scattering cross-section at low energies is given as
(a) 2ma? (b) ma? (c) 3ma? (d) 4ma?
The degree of degeneracy for three dimensional isotropic harmonic oscillator is
(a) n? (b) 2n+1

1 1
(c) 5(2n+1)(2n+2) (d) §(n+ )(n+2)
The allowed energy values of a particle in a box of length L are given by

n’h? n’h? n’h? n’h?
@ Hmi? ®) ZmL2 © TomL2 @ TomL?

If [x, p] = ih, the value of [x3, p] is
(a) 2ih X2 (b) -2ih X2 (¢) 3ih x2 (d) -3ih X2

Three identical spin — 5 fermions are to be distributed in two non-degenerate distinct

energy levels. The number of ways this can be done is
(a) 8 (b) 4 () 3 (d 2

Which of the following is not the correct property of a two nucleon system; the deuteron ?
(a) Binding energy = 2.226 MeV

(b) Angular Momentum = h

(¢) Nuclear Magnetic dipole moment = 0.85 nm

(d) Electric Quadrupole Moment = 2.73 barn

Which of the following is its own anti-particle ?

(a) m° (Neutral pion) (b) k° (Neutral kaon)

(c) A°(Neutral Lambda Hyperon) (d) N (Neutron)

Deviation of a nuclear charge distribution from spherical symmetry defines :
(a) Its spin angular momentum (b) Its electric dipole moment
(c) Its electric quadrupole moment (d) The monopole moment

Nuclear matter density in general is of the order of

(@ 103kg/m3>  (b) 107 kg/m3 (c) 107 kg/m3 (d) 10?7 kg/m?
The Baryon number is 1 for

(a) Proton (b) U-meson

(c) m-meson (d) Lepton
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TRIehdT Gf=Iehe 2 :
(@) 16% (b) 24% (c) 48% d) 84%
3¢ Tt o1 1T Holl W TR TEhIv ST 9i=ag il o
(a) 2ma? (b) ma? (c) 3ma? (d) 4ma?
Trferfa gmefres gamad arfers o foru sywdar aen 2
(a) n? () 2n+1
(©) %(2n+ 1) (2n +2) (d) %(n+ 1) (n+2)
TESTS L % ShIaT H S U1 b1 THA SHofl HH & -
nZh? n2h? n2h? nZh?
@ Sz ®) g2 ©  TomL2 @ TemL2
afe [x, pl =ih BN [x3, p] FIAA S -
(a) 2ih x2 (b) —2ih x2 (c) 3ihx2 (d) —3ih x2
?ﬁqwﬁ—%wﬁ?mﬁ?aﬁ?ﬁ -39 = Soft &0 | sied o fohad alies 8 2
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sfEt (Baryon) eI 12
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(c) 7-HEH % fow (d) weH S o

SPU-22 5 Series-A



22. X-baryons exist in three charged states -1, 0 and + 1. It has strangeness (s) :
(@ -2 (b -1 (© 1 (d 0

23. A gamma-ray photon creates an electron — positron pair. If the rest mass of electron is 0.5
MeV and total kinetic energy of the pair is 0.78 MeV, the energy of gamma-ray must be

(a) 0.28 MeV (b) 1.28 MeV (c) 1.78 MeV (d) 0.78 MeV
24. Which one of the following statements is true that nuclear forces are

(a) Long range forces (b) Central forces

(c) Exchange forces (d) Unsaturated forces

25. In a Vande Graff accelerator, ion source injects proton in the accelerating tube in the high
voltage dome. 7 MV potential is applied to the dome. The kinetic energy of the proton
after acceleration will be
(a) 14MeV (b) 9.5MeV (c) 84MeV (d) 7MeV

26. The height of a potential barrier faced by an alpha particle inside the 28286Ra nucleus is
(a) 3.12MeV (b) 8.12MeV (c) 24.12MeV (d) 31.20 MeV

+ +
27. An excited nucleus decays from a level of spinz to a level with spina by emitting a

gamma-ray. This nuclear transition is

(a) PureEl (b) Pure E2
(c) Mixture of M1 and E2 (d) Mixture of M2 and E3
28. The traditional unit of radioactivity is curie (ci). It is equivalent to
(a) One disintegration/second (b)  10° disintegration/second
(c) 3.7 x 100 disintegration/second (d) 3.7 x 10'0 disintegration/second

29. A proton is bombarded on ®Cu target. As a result, a ®*Zn nucleus is formed and a few
particles are emitted. These particles are
(a) oneproton (b) two positrons (c) two neutrons (d) three protons

30. A nucleus will disintegrate into parts if the mass defect relative to these parts is

(a) Positive (b) Negative

(c) Zero (d) Both Positive and Negative
31. Atomic nuclei with same number of neutrons or protons equal to magic numbers, are

exceptionally

(a) low Z-nuclei (b) radioactive in nature

(c) stable (d) weak
32. Which of the following is not a Maxwell’s equation ?

V. E=P/ b) VxE __ 8
(a) =Ple, (® VxE=-—
%
2 JE P
(c) VxB—u{J+eOaJ d V J+at_0
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33.

34.
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The equation of an electromagnetic wave in free space is

PE 1 PE OB OE

@ 32 T, ol ®) 32 THS0 52
J’E 9B 1 0B JE

(c) oS0 52 = g2 (d) o€ o2 = ox?

Magnetic vector potential (X) is defined through the relation

- - - -
@ B =grad Al ) B=culA
- - - -
©) B =AMt d B= f A - dt

Refractive index of a medium for electromagnetic wave is given by

[€ ot

(a) n= i (b) n= 00
SINTI EU

EOM E},LO

(¢c) n= _EH() (d n="\ /—EO

When electromagnetic wave passes from one medium to another, the boundary condition
is

(a) normal component of electric field vector is continuous.

(b) normal component of magnetic field vector is continuous.

(c) parallel component of electric field vector is not continuous.

(d) parallel component of magnetic field vector is continuous.

=

- =
Torque on an electric dipole p in an uniform electric field E is
1- = 1- =

@ 3P E  ® 3p-E © PpxE @ ZPpxE

N | —

When electromagnetic wave falls on a denser medium from rarer one, the reflected wave
and incident waves are

(a) 1in same phase (b) out of phase
o " .. c.
(c) such that = - (d) such that Sl —
sinr €, sinr W,

o
A metallic ball of radius R and charge Q is surrounded by a space charge density P(r) = T

o being constant and r the distance from centre of the ball. If the electric field every where
becomes independent of r, the value of Q is

(a) 2moR (b) 4moR (c) 2moR2 (d) 6maR3
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40.

41.

42.

43.

44.

45.

46.

47.

An electromagnetic wave is represented by the equation

A N
E=E, [icosk(z—ct)+j sink(z—ct)]

Pointing vector and energy density is given by
A A
(@ (EXc,) jand € E, (b)  (EXep,) kand € E;

2 A 2
(©) (Eo/cuo) iand € E; (d) None of the above

A point charge q is placed at a distance d from an earthed conducting sphere (initially
uncharged) of radius R(R < d). Now earthing is removed and then charge q is moved to
infinite. Charge on the sphere now will be

(a) zero (b)y q/2
(c) —-qR/Md (d) None of the above

For sodium atom, the 2P3 o 1o 281 , transition in the presence of external magnetic field
(a) the original spectral line splits into 6 components.

(b) the original spectral line splits into 3 components.

(c) transition corresponds to sodium D, line.

(d) None of the above.

Fine structure of Hydrogen o-line is explained by

(a) Bohr atom model

(b) Rutherford atom model

(c)  Spin orbit interaction combined with relativistic correction

(d) Sommerfeld elliptical method with relativistic correction and spin of electron.

In CO molecule, the J =0 — J = 1 absorption line occurs at a frequency of 1.15 x 10''Hz.
The moment of inertia of this molecule will be

(@ 1.30x 10 kg m? (b) 1.46 X 10746 kg m?
() 1.45%x10 kgm? (d) 1.88x 10 kgm?

Ratio of probability of spontaneous emission to stimulated emission is proportional to
@ VO (b) V! (© V2 @ v

Total angular momentum of electron is

— h — h
@ ~NjG-D-5; (b) NG+ 150

() 1G+1)/2 (d) None of these

The Lande splitting factor for the atomic state 2P3 5 18
(@ 173 (b) 2/3 c) 1 (d) 4/3
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T T grarehia o foret wefientor & wefdfa ardt 2
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(b) TCTHIS WA HigH &
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Shgedl STy 2T

(a) 1.30 x 10 kg m? (b) 1.46 x 10746 kg m?
() 1.45x 103 kg m? (d) 1.88x 10*2 kg m?
T IS Tkl ST I st ITRIehdT <l FIUTd STTATIeh Bidl &
(a) VO (b) vi® ) V2% d V3
TS 1 e IV HaTT BIaT &
h h
@ NiG-D-5, ) AiG+1-5,
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48.

49.

50.

S1.

52.

53.

54.

SS.

56.

57.

Transition rules for the vibrational rotational spectra are
(a) An=0,Aj=0 (b) An=x1,Aj==%1
(c) An=0,Aj==1 (d An=x1,Aj=0

The rotation partition function for a diatomic molecule of moment of inertia I at a
temperature T is given by
Ik, T 21k, T 31k, T Ik, T
B B B B
(a) h2 (b) h2 (C) h2 (d) 2h2

The number of hyperfine component observed in electronic transition 2P = 281 1, of an

atom with nuclear spin 1/2 is
(@ 3 (b) 4 (c) 6 (d 5

Of the following term symbols of the np? atomic configuration 's, 3p,, ’p;, 3p, and 'D,,
which is the ground state ?
@ °p, ®) s, © °p, @ p

According to Lorentz Drude theory of metallic conduction, the electrical conductivity of a
conductor is

m* e 1T NeZz
@ o="x b =" %
e2 1
(c) o= N (d) None of these

Where m*, N, T are effective mass, number of free electron per unit volume and relaxation
time respectively.

The quantum of Lattice vibration is known as a
(a) photon (b) phonon (c) Graviton (d) Gluon

In Einstein theory of specific heat of solids, the average energy per degree of freedom is
used as

hv hv
(a) kT (b) 3kT ©  ThvkT_ ) TRt

When a magnetic material is subjected to an external magnetizing field, its ability to get
magnetized is described in terms of

(a) Magnetic permeability (b) Magnetic susceptibility

(c) Magnetic viscosity (d) Magnetic resonance

The quartz crystal is an example of

(a) A negative uniaxial crystal (b) A positive uniaxial crystal
(c) A biaxial crystal (d) None of the above

The super conductors are

(a) Perfect ferromagnetics (b) Perfect paramagnetics

(c) Perfect diamagnetics (d) perfect anti-ferromagnetics
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54.
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57.

FHrfreh TO WeeH % Tshmor fam &

(a) An=0,Aj=0 (b) An=*1,Aj==*1
) An=0,Aj==*1 (d An=%1,Aj=0
weh fguemmoy 31y feeRt Sreea 3mmeet 1 3R aTa9H T ], 35eh! g favTes ®etd gt 2
Tk, T 21k T 31k, T Tk, T
@ =2 b)) © T2 @ S
T oAy feeer Afiehla =shur 1/2 8, 3Eeh! seldgiieh A0 2P, — 23S, & | 36!
nfergeafyar ekt 6 T grft
(@ 3 (b) 4 (c) 6 (d 5

npz‘JTHT'ﬂ'f%Wf%lﬁl'l'H 1SO, 3po, 3pl, 3p233ﬁ'{ IDZ,%Wﬁﬂﬁ@ﬁﬁﬁﬁﬁﬁaﬁqw
e o fere 8 7

@ p, ® s, © °p, @ °p,
TN ST o ik TRl G o STTER feret ATeten i foed =rerehdl & :
m* e? T Ne’t
@ o="pn— (b) o=" o
2 . .
© o=ty @) T AFE

&l m*, N, T ShUT: AT o1 IHTE! ZeaHM, T Side shl BT JTd 3eh1g A=A
o el 2 |

STeTeh P oh FIeH ol hEd 8

(a) ThICH (b) HMAH (c) Ifeeia (d) TIAH
3t i fafire Fear & Sse < fgrargan wdsar 6t ufd ife § sied St il 8
() kT (b) 3KT © T @ ST
TS U Frachid verd i fere STer Yreehia & o T9Td H W AT 2 Al IHh rchid g i
S ! foret o & Affad wed @ 7

(a) raeh3fietar (b) Trh Hafd

(c)  Irrh T (d) IR TG
WW@W%{U %ﬁ-‘:fab—[

(a) T ThNIcHS Ush HefiT foreea (b) T YATcH Teh 31efiT foret
(c) U fgarefa foreea (d) SR H T IS T
rfaaTerss 2

(a) 9ol SATEgrahr were (b) vl FFTreEhi verd

() ol sfcrgrsrehrr weref (d) ot af-eiEgrEE v
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59.

60.
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62.

63.

64.

65.

66.

67.

68.

69.

A crystal system whose unit cell is specified by a=b # ¢, o = 3 =y = 90° (where a, b, c
and a, B, v have their usual meaning) is known as

(a) Monoclinic (b)  Orthorhombic

(c) Tetragonal (d) Rhombohedral

In any radio receiver, the active device used for demodulation is
(a) Triode (b) Tetrode (c) Pentode (d) Diode

The hexadecimal number 3C is equivalent to decimal number
(a 60 (b) 40 (c) 20 (d) 85

Which one of the following is not a basic logic gate ?
(a) OR (b) AND (c) XOR (d NOT

Bubbled (inverted) inputs OR gate is equivalent to a
(@) NOR gate (b) NAND gate (c) XNOR gate (d) XOR gate

Mobility of charge carrier is
(a) Velocity per unit applied voltage (b) Velocity per unit applied electric field
(c) Velocity per unit current (d) Variation of velocity with temperature

Indicate the false statement from the following statements for a Zener diode whose
breakdown voltage is 4.7 volts :

(a) Zener diode is constructed from heavily doped material.

(b) Breakdown occurs due to collision of high velocity minority carrier.

(c) Breakdown is due to high electric field across the depletion region.

(d) Tunnelling of minority carrier through the junction.

Which type of negative feedback is used in a buffer amplifier ?
(a) Voltage series (b) Current series
(c) Voltage shunt (d) Current shunt

If we apply AC voltage V = Vp sin ot at the input of a half wave rectifier then the output
DC voltage without using any filter in circuit is
(a) Vp/n (b) 2 Vp/n (c) Vp2n (d) Vp/2

An electron with speed C/\/E in free space has

(a) momentum =mc

(b) energy =2 X rest mass energy

(¢c) K-E=mg?

(d) deBroglie wavelength = Compton wavelength
Under Lorentz transformations

(@) (E?+p?c)isinvariant. (b)  x*+y?+z2—c?t?is invariant.
(c) Momentum is invariant. (d) Energy is invariant.

2

When a rigid body rotates about a given axis, the degrees of freedom associated with it
will be
(@ 1 (b 3 () 2 (d 4
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59.

60.

61.

62.

63.

64.

65.

66.

67.

68.

69.

ush orteat ferm et 3ot aer <ht forivar 2 56 a = b= ¢ @1 o= B = y=90° T FAT Had
2, (T8 a, b, ¢ 3N 0, B, Y T HHRI HAAS &)

(a) WFEAS  (b) ST (c) INTHSA d) UsEiEsd
fepeft oft et et 3 fermiger aeft Jfer o1 7m 3

(@) ZHEE (b) IS (c) I d) 3R
e SR Tgfd % 3C T &% TUged gIHd T 8

(@) 60 (b) 40 (©) 20 d 85

fort b g 6 | hIF T b G ST b gR A & ?

(a) OR (b) AND (c) XOR (d NOT

Hegfea (SIehfid) ferst aret OR @& gR s augea 3 2
() NORT&HER (b) NANDTHER (c) XNORTHER (d) XOR dehgR

fepeft StTar sTEeh hi icrefierar & sAhmm 2
(a) S Uehich ST St (b) =T ST Tehich STgSRIeH feregd &t
(c) o U wehieh ferega & (d) 79 S FTU&T T e

fortt IR STTE ToTeh! Yo AT T AH 4.7 dice 8, o SR H 1 A1 § § Teld Y
HUckEA e

(a) SEETS s | Aferes wifed qeret sh1 S=mT foparm |

(b) T TTCTeh! <h! SITET TTd & ThiTd & WS BIAT 8 |

(c) B Wd W 3= {Ied &4 % HROT Y5+ BT 2 |

(d)  3TCUTST AT h! T F FOTIHaT

TR YAk | fohd g T SO JHHIUT J=0 § IR SITa1 8 7

(a) dlces oAUt (b) ORI Hvft (c) dleearse (d) YR

fe fepeft et fegepil & 94 W V = Vp sin ot TITEd 9T Sieedl 1 S & &, ad
.. dicedT T BT qRUY T YIS W T gl

(a) Vp/n (b) 2 Vp/n (c) Vp2m d Vpl2
Tsh Soiag( <l o TTShTRT | AT CA2 B o 38eh

(a) ET =mc (b) ISl = 2 x I HIAT FHall

(c) TSt Sl = m 2 (d) Tesmef qtnest = Hirmed Tree
AN T o AT

(a) (E2+p2c)I=aag | b X+y2+22-223EAg |
(c) HII=AR | (d) ol AR |

T 3¢ five S U 3181 % afia: g0 @1 R % 1Y el e SHifed 1w gnft
(@ 1 (b) 3 () 2 d 4
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75.

76.

77.

78.

79.

For a non-relativistic free particles the phase velocity is

(a) half of the group velocity (b) equal to the group velocity

(c) greater than group velocity (d) None of the above

Choose wrong one :

(a@)  When central force is repulsive, the orbit is convex to the origin.

(b) If r motion is oscillatory, the orbit is bounded.

(c) For attractive inverse square law, the orbit is circle for E =0

(d) If the value of eccentricity is equal to one, the shape of the orbit is parabola.

In the motion under central force, following remain constant (notations have their usual
meaning)

(@ E,p (b) E,!I c) T,p d T,1

In Hamilton’s principle, the integral I has the dimensions of

(a) Energy (b)  Angular momentum

(c) Action (d) None of the above

For a linear triatomic molecule like CO, with bonds between atoms like spring of spring

constant k, the frequency w, = E(1 + zﬁmj corresponds to
m

(a) Central atom at rest while outer atom vibrating with same amplitude but out of
phase.

(b) Two outer atoms vibrating with same amplitude and phase while central atom
vibrating out of phase having different amplitude.

(¢)  Uniform translatory motion of molecule.

(d) None of these

If the Lagrangian is invariant under translation then the following is conserved :

(a) Linear momentum (b) Energy

(c) Angular momentum (d) None of these

For a charged particle ‘q’ in an electromagnetic field, the Hamiltonian is
(@ T-qQ+A-V] () T+qQ

(© T+qQ+A-V] (d) T-qQ

Torque about the origin of a particle of mass m and position vector T is

- = - = —

() Txmr () Txmr ) rxmr d Txmr
Generalised force in a system

(a) always has dimensions of force. (b) need not have dimensions of force.
(c) never has dimension of force. (d) None of the above

Bose Einstein condensation is observed in system of particles with
(a) half odd integral spin at high temperature

(b) half odd integral spin at very low temperature

(c) integral spin at high temperature

(d) integral spin at very low temperature
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(@ E,p (b) E,I ¢ T,p @ T,I
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(a) Sl (b) IV H

) TFm (d) e H ¥ IS AR
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Ife AT Ty # fger & a9 frefafaa s war g

(a) YiEgam (b) i

(c) <hIvT Ham (d) I9UH | T i TEI
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@ T-qQ+A-V] (b)) T+qQ

© T+qQ+A-V] (d T-qQ

egeh % GTURT m Hafd a1t o 1 feufa afewr ¥ o srer-ammepet 2

(a) T xmr (b) T xmr (@) Txmr (d) Txmr
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Entropy in canonical ensemble is often expressed as

(@ S=khnhQ (b) Sz—k%pslnps
3/2 -3/2
©) S=Nkin X(““‘S‘j d S=Nkin X(%mljj
N\ 3Nh N\ 3Nh
Fermi Dirac distribution is obeyed by
(a) all atoms and molecules (b) identical classical particles

(c) particles with half odd integral spin (d) particles with integral spin

For an isolated thermodynamical system P, V, T, U, S and F are pressure, volume,
temperature, internal energy, entropy and free energy respectively, the correct relation is

oF oF oU Jou
o o G0 Gl B

Ten atoms with their magnetic moments +l and — are fixed in a linear lattice. In how
many ways the arrangement results in a magnetic dipole moments equal to 2L ?

(a 2 (b) 24 (c) 210 (d) 720

In polar regions life of aquatic animals survives because of following property of water
(a) Its density is maximum at 4 °C. (b) Its freezing point is ~ 0 °C.

(c) Its boiling point is ~ 100 °C. (d) None of the above

During a change of phase, the Gibb’s function of a system

(a) increases (b) decreases

(c) remains constant (d) may increase or decrease

The symbols having their usual meanings, the value of Tds for a thermodynamic system
is

(a) Zero (b) pdv (©) Vdp (d) p dTs

P

aT

One of the Maxwell’s thermodynamical relations (g—\slj =(
T

) can be derived from
\Y%

the following :
(a) Internal energy of system (b) Heat given to system
(c) Helmholtz free energy (d) Third law of thermodynamic

The Fermi energy of conduction electron in 23Na is 3.145 eV. If the density of sodium is
0.97 g/cm3, the number of such electron will be
(a) 2.54x10% (b) 6.88x10% (c) 7.88x10'8 (d) 5.88x10'6

The temperature at which a black body radiates at a rate of 57350 J/m?/s, is

(a) 2000 K (b) 1000 K (c) 1505K (d) 1800 K
Which one of the following thermodynamic quantities is not a state function ?

(a) Gibb’s free energy (b) Enthalpy

(c) Entropy (d) Work
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Tsh T STtk H @ (10) ] Fo8 Sedeh 1 Frarehia M0l +4 dT —1 8 | $Teh! fehad
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(a) 3EH I 4 °C WARKMA EAR | (b)  FHHITHE g ~ 0°C 7 |
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TOT Ui o e, feret ottt <1 e et

() AR (b)) ESIAME | (c) THATEAE|l (d) AT THATE |
eftehl o T 37 o TR T, SN JUTTett & fTw  Tds 1 9o &

(@ A (b) pdV () Vdp (d) pdT

HeHael o SSHNTAeh THIHT H § Th

() ~(3%)

oV )p 9T )y

Frferftaa @ ure feran ST aeRar 2 -

(a) OTTCAT <Y 3TTAfeh ol & (b) Tt <l & TS ST H

(c) ToHgled gad Sl & (d) SATT(eh! o iR fEm |

23Na T HeR0T SeiaeiHl <hl BT Soll 3.145 eV 2 | Afe Tfgam =1 ot 0.97 g/em’ B, @1 W
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(@) 2.54x10% (b) 6.88x 10?2 (c) 7.88x10'8 (d) 5.88x10!6

foret AT TR e fifegent et b1 IS 57350 J/m%/s 31 Q8 HLAl 8 ?
(a) 2000 K (b) 1000 K c) 1505K (d) 1800 K
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97.
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99.

100.

() FeEgmsat (b) wuled (c) T (d) e

According to Maxwell’s law of distribution of velocities of molecules, the most probable
velocity is

(a) Greater than the mean velocity (b) Equal to the mean velocity

(c) Equal to the root mean square velocity(d) Less than the root mean square velocity

The sum of internal energy (U) and the product of pressure and volume (p, v) is known as
(a) Entropy (b)  Enthalpy (c) Work done (d) Heat rejected

The Eigen values of the following matrix are :

I 0 O
0 1 1
0 1 1

(@ 1,1,2 (b) 0,2,2 ¢ 0,1,2 d 2,2,1
Aljk -B™is a tensor of rank
Im 1
(@ 5 (b)) 7 c) 3 d 6
2
The differential equation x* d_%z + xﬂ +(x% - n2)y =0 is
dx dx
(a) Legendre’s differential equation (b) Bessel’s differential equation
(c) Hermite’s differential equation (d) Laguerre’s differential equation

The angle between two equipotential surfaces ¢,(x, y, z) = x> + y> + z2 and ¢,(x, y, z) =
x% +y? —z at point P(2, -1, 2) is

(a) O=cos™! (3;\/85) (b) O=cos {VO,-VO,} 15 |
(c) ©=cos™! (8—\75) (d) None of these

Which of the following recurrence relations is satisfied by Hermite polynomial Hn(x) ?
(@) Hn(x)=2nH_ _, (%) (b) 2xHn(x)=2nH_,(x)+H_,(x)

) .[x° —(z—x)z}:HnT(‘x)z“ (d) H;;+H;1(x) + 2nHn(x) =0
The value of 3 X 3 x A is

@ V-A-V2X b V-R+V2R

© V-B)-v2& d VV-R)+V2A

The residue of the function f(z) = . 2Z —, at the point z =2 is

(@ 32 (b)) 12 (c) =312 d 12

The generating function of the Legendre polynomial is
() (1 +2xt+ 2172 (b) (1 +2xt—3)712
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() (1-2xt—t3y12 (@ (1-2xt+t31?2

91. 33T o A Tl o Herelet o T4 o TR, TaH THTfd S % -

(a) 3fEd a7 ¥ s (b)  37Ed AT % TR
(c) o HTEH A T b TR (d) o AT qA o A
92, 3TN Het (U) AT o16 T TR (p, v) o UM% 1 1T ATl &
(a) Uegrdy (b) TTedt (c) Frafa®E  (d) 3T%ad s

93. T 3meyg & srfirereforss wH € -

I 0 O
0 1 1
0 1 1

(@ 1,1,2 (b)y 0,2,2 (¢ 0,1,2 @ 2,2,1
94. wfew AN pMAi
(@ 5 by 7 c 3 d 6

95, Wwﬁwﬁl—ymgﬂ —n%)y=03%

(a) INIUg JTeThed THIEHTI (b) ST HTheT THIHI
(c) TS Taehel HHIHTT (d) R 3Taehet THIHT
96. T W faua Tl 9,(x, y, 2) = 2% + y2 + 22 FUT §,(x, y, 2) = 2% + y> —z % i g P(2, -1, 2)
T <hIUT BT
() ©=cos’! (%ﬁj (b) ©=cos (V- Vo) o5
= -1 —3 i ﬁ [
(c) ©=cos (8@) (d) T Y HIE &
97. BWTE Yt Hn(x) T 8 fope gt wveryr o1 wiqe et @ 2
(@ Hn(x)=2nH_ _, (x) (b) 2xHn(x)=2nH_,(x)+H_,(x)
Hn(x) o "

© fxP-(@z-x?)= (d) Hn+H;1(x)+ 2n Hn(x) = 0

98. VxVxAFAAFEIAFTEE ?

(@) V-A-V2A b) V-A+V2A
) V(V-A)-V2A d) V(V-A)+V2A
99. e f(z) = 2L o1 fareg 2 = 2 T TR T A 7
Y
(a) 3/2 by 12 ) =312 d -12

100. TSRS SIS T e Herd &R
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