1.  Expectation value of energy is obtained as : YOUR SUCCESS PARTNER
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(a) <E>= j giot (—ih a—‘D el®t dt (b) <E>= f eikx (—ih B—‘D elk 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
47
(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 indiresult.in whatsapp - 9352018749
The value of A is

2 k
(a) \/% (b) \[5 © Ak ) 2k

(.?/ <« Series-A 2 SPU-22
/;0 INDIRESULTE

YOUR SUCCESS PARTHER



indiresult.in whatsapp - 9352018749 wifaeht

| Y,
(a) <E> =j gt (—ih a—‘D el®t dt (b) <E> =f e ikx (—ih B—‘D el dx
(©) <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
?:
(a) Frquf SRl ST -hIe (b)  3TaheT FehIfola STITRr-hTe
(c) Tehifoia shivfie Fetem @) Tafvaa whiffa shsi bl we
3. HAT9eV HHU Tk § eV TS o (&9d 3T bl 3T U T & | YU cid hUTl b1 Tfard g
(@ 25% (b) 50%
) 75% (d) 18 off U7 wrEfda T B8 |
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. AUTHheH AelgRT 3 ANETE B
) hk hk
(@) Al (b) T AA* (© 5 AA* (d) hkmA A*
6. 3T T faveryur & et SR ufesig Jehivi i &9 &
(a) %%(2[ +1) sin? & (b) 4n§h2 (21 + 1) sin? 8l
(©) %%(21+1)le(cos 0) (d) 27tk2211(2l+1)P2,(cos 0)
7. Ihran fava Wi vd Mol a9Ey g g e o
(a) Nfe~r Tfiento (b) Tt weftertom
(c) FeATST-TIEA T (d) I U T hIs T
8. Uh H-N, oo go f&ehl qUieed A = 634 nm & % Wi % WA Hel 1 IRAT eV/e §
BT
(a) 1.96 (b) 2.20 (c) 1.80 (d 1.90
9. T U h! AT HeH Yy & BT 8
Y=A ePHFIT0<x <00
=O%Bf\FI'Q—oo<x<0
AHIARR indiresult.in whatsapp - 9352018749
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(a) \/% (b) \[5 © Ak ) 2k
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F{/ INDIRESULTE

The group velocity of matter is YOUR SUCCESS PARTNER

(a) less than particle velocity (b) greater than partlcle 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 indiresult.in whatsapp - 9352018749

(a) Proton (b) U-meson
(c) m-meson (d) Lepton
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o, wemEeEEa 0 AT IERERS
(a) HUISTYHABA R | (b) HUIMHAC AR |
(c) <hUT AT FUSLEMT R | (d) AT ST % SUSL AT 2 |
11. fe IS aifers 319 feaay 31wt 4 81 a1 U1 o IHeh! Fliéehel 9IHT & T8 I S hl
TRrehdT Gfiehe 2 :
(a) 16% (b) 24% (c) 48% @ 84%
12. 3¢ Tt o1 Fr Shott Tt W ehivi 31t uftesie gl 8
(a) 2ma? (b) ma? (c) 3ma? (d) 4ma?
13. fafaedfia guefsmes gared difers & fow saysar amn 2
(a) n? () 2n+1
(©) %(2n+ 1) (2n +2) (d) %(n +1)(n+2)
14. TS L 13T H &€ U1 T TIHA ol HH & :
nZh? n2h? n2h? nZh?
@ Sz ®) g2 ©  TomL2 @ TemL2
15. A [x,p]l=ih 8 [x3, p| FTHF R :
(a) 2ihx? (b) —2ihx? (c) 3ihx? (d) -3ihx?
16. A FTE — S O S - e e g it 6wt 3 Rt al E 2
(a 8 (b) 4 (¢ 3 d 2
17. QI =[FAISTT Ykl ; Teh SILH b1 b &1 7T, e d @ et 7di 2 2
(a) & Sl = 2.226 MeV (b) IV FT = h
(c) irehr grarehi fgga smoi = 0.85nm  (d)  forId Trqgda 3tmeet = 2.73 barn
18. 9= o 4 o1 3 1 ufdur 8 2
(a) T° (ATOEN ) (b)  k° (ITEEH HIAM)
(€) A° (AR Wrel BEYH) (d N &)
19. foref) TifSrshia 3traret o1 Mieha grEgdT 9 fare gfefyd e 2
(a) ST THHT BT FIT (b) 3T e gy et
(c) 3ITehI Iga Tqyd el (d) et ga et
20. HECET ATERTE e o1 Tce SNTHI BT 8
(@ 103kgm3  (b) 107 kg/m? () 107 kg/m3 (d) 10% kg/m3
21. ST (Baryon) @@ 18 indiresult.in whatsapp - 9352018749
(a) TIEH % foe (b) p-HEM % fag
(c) 7-HEH % fow (d) weH S o
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L
22. X-baryons exist in three charged states -1, 0 and + 1. It has strangeness (s) : G{”' INDIRESULTH
(a) _2 (b) _1 (C) 1 (d) 0/ YOUR SUCCESS PARTHNER

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 spinz 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
indiresult.in whatsapp - 9352018749
32. Which of the following is not a Maxwell’s equation ?

_)

OB

(@ V-E=Ple, (b) ?xﬁ:——t
%
JE

© xBopTre, ] @ §.7.20.

o o Jt ot
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22, Y-of@M, 3TE i i STt —1, 0 3T + 1 5 I ST © | 386h! fafesan g (s) 2
(@) -2 b)) -1 © 1 @ 0

23. e TTHI- TR0 BIEH SoiagH-TISgH SISl TSt hidl & | 31T Soiag o FRIT 3T geu™
0.5 MeV 3R Si1g it wquf fest FA1 0.78 MeV &1 a 7T fehtor 6t Satt g1t
(a) 028MeV  (b) 1.28MeV ) 1.78 MeV (d 0.78 MeV

24, T4 @ 91 g T g fob TR 9 e 8 9
(a) w=iglised (b) FEA (c) 3feell-weefi ged (d) IFEJ q

25. IS UTh e W, 3R Aid 3= fava Trae & i <ga | WIei o1 37d: 81907 il 7 | Teg T
A 7 MV Ta9a & T 3 91 Tiei 3hi Tiast St gt

(a) 14 MeV () 9.5 MeV (c) 8.4 MeV (d 7MeV
26. 28286Ra:nﬁwés 3CT 3T HUT g ETHAT L & GHTferd smem <hl Sers 8
(@ 3.12MeV  (b) 8.12MeV (c) 24.12MeV (d 31.20 MeV

27. @ﬁﬁrammgf@mwégf@qwa%ﬁm@wwwmaﬂmm%m

iR Fshaur A e 1 R
(a) A& El (b) s E2
(c) M1 quT E2 = fysmor (d) M2 TUT E3 = fysmor
28. isarefiar i qrufies 31 R (ci) B | 39T I 7 o SR 2 -
(a) Uk e / Oehrs (b) 10°¢ foeres / ghs
() 3.7x10° forered / Gehrs (d) 3.7x 1010 fa=ed / Ghes
29. T Wi <hl 65Cu W THER] o TRUMHEIEY 647n A1fS7er o 912 e 1 9 feprent Icasia g 2
(a) THARHE  (b) TIUSgH () Q=M (d) A
30. T AT gohel | fTd BT ATG $7 gohel o HTUE S QI i & -
(a) 9YdTH (b) =RUMTcHS
) A (d) EFTcHe: a7 RUTTcH il
31. iy fe =i =1 Wieiq 3t e #fsTeh 981 o THE 1 dl a1 A1 I 8 8
(a) o Z-TTeh (b) wefa # tfeaendt
) fer (d) HASR
32. 9 1 @ %M &1 Hewad 1 @HE 981 8 2 indiresult.in whatsapp - 9352018749
(@ V-E=Pl, (b) ?xﬁ:—aa—]?
(©) ?xﬁ:uohmoaa—ﬂ (d) ?-?+%‘§=0

/.-SPU-ZZ 7 Series-A
(#)WoiResuLTe



indiresult.in whatsapp - 9352018749
F’ INDIRESULTE

33. The equation of an electromagnetic wave in free space is YOUR SUCCESS PARTNER
J’E 1 J°E b 82E_ 82E
@ 32 T, ol ®) 32 THS0 52
’E J’E 1 0B JE
© Moo g =922 @ Jhe, 02 =~ o

34. Magnetic vector potential (K) is defined through the relation
- — - —
@ B =grad Al ) B=culA

(©) B =0dA/dt d) §:fK-dt

35. Refractive index of a medium for electromagnetic wave is given by

eu € oMo
= b =
(@ n & ollo (b) n="\/ e
€ oM /euo
(¢c) n= _EH() (d n= _Eo

36. 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.

=

37. Torque on an electric dipole _p> in an uniform electric field ﬁ is
1- = 1- =

@ 3P E  ® 3p-E © PpxE @ ZPpxE

N | —

38. 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
My €
(c) such that sini _ — (d) such that sini _ —
sinr €, sinr W,

indiresult.in whatsapp - 9352018749 o
39. 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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0’E  J’E 1 JE JE
© Moo 3 =322 @ Jhe, 02 = o

Traehr afem v (&) ot wfvame Fer 3 3 mem & s R
(@ B =grad Al ) B=culA

(©) B =0dA/dt d) §:fK-dt

Torea Srerehi™ a0 Bq WTEA 1 AU T YhR e Smar @

€ ok,

(a) n= _EI'L_ (b) n= M
ST e

EOM € },LO

(c) n=A\ / o 1 (d n= U i

et fereg rarehial T Uk HTEW § gEL HTEA H ST 2 dt g wfoee @
(a) Torega & afew 1 srfirerfi oo gad war # |

(b) rrehIT &35 HiE ol SR Heeh Had Wal g |

(c) TorRId & Hiew 1 THII B¢ Had &l & |

(d) TrSehId & FfeT ST THT<R e dad &l |

THEH T 89 E § 0% S f2yd p T a3t e R

1- - 1- - 5 o 1> -
@ 5p-E b) Zzp-E € pxE d 5 pXE
feregd grarhi T STe T H1en W foRet wrem & uedt @ af qaiid it S St fid Tl
(a) |9H el H el & | (b) Toodia sem o 8t & |
sin i 2 (o Sini €
© wWIRREMEfEG L=\ [0 @ FTERREER G=A [T

RWW@WWWWQ%ﬁ%&ﬁmmﬂﬂ:%aﬁ@?ﬁt@%aﬁ

o FFrrdTeh 8 3 1 7t o g 8 gl § | 319 IRUMe®y foRa & @os r Jod 81 91l & 79 Q
T AT T indiresult.in whatsapp - 9352018749
(a) 2maR (b) 4maR (¢c) 2maR? (d) 6maR3
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An electromagnetic wave is represented by the equation

E<b [feosk(octs ] sinkz—co)] (#)WDIRESULTE

YOUR SUCCESS PARTHNER

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 50 (b) NG+ 150
() 1G+1)/2 (d) None of these
indiresult.in whatsapp - 9352018749

47. The Lande splitting factor for the atomic state 2P3 5 18
(@ 173 (b) 2/3 c) 1 (d) 4/3
Series-A 10 SPU-22
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(@  (EYen,) ] sie E, (b)  (EYep,) k it e B2
© (EYen,) | site 2 (d) IR ¥ T
41. TF fowg Ao q I Th YEFIThd R BIsAT et =1ereh et (YRP § SHTERE) 6 g 8 d gl
W@ AR (R <d) | 3 T8 qHTTeh GeThL TR q i I g T o ST ST 2 | 37
Tl 9T AT &1
@ I (b) g2
() —qR/d (d) ST H H I TE
42. HifeaH g 1 2P, , W %S, FHAUI Tsh STRl Fraehid & H {6 W
(a) T[T e W16 (B:) i # faws Bt 2 |
(b) TEH Tergel T oI Wil H fersyere Bt B |
() wwAHfEAmHI S (D) @R |
(d) U | Y HIE A
43. ETEENH o-1@1 6! G&H T ! THIA &
(a) TG T A &
(b) TCTHIS THIY] Hiee |
(c) o =er uwem fora o Amaf gumr |
(d) Tfhee TR TG, TTefiE GUR a1 Soide & fom g
44. CONYHJ=0—J =1 IFENTh &M AER % 1.15 x 10" Hz T9 T B 2 | 9 3 H1
g AT BT
(@ 1.30x 105 kg m? (b) 1.46 x 1046 kg m?
() 1.45x 103 kg m? (d) 1.88x 10*2 kg m?
45, Tod: Icasi TTRehar 3R EUd Scasi TTRehdr o1 31UTd STTUTIdh Bl &
(a) VO (b) vi® ) V% d V3
46. TOEH H HA BUEFITEAIE  indiresult.in whatsapp - 9352018749
@ iG-D o ® G D 5
© ~jG+1/2 (d) 3T 9B TR
47. wTEIVE 3YeERr 2P, , o fore A ferere T @
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48. Transition rules for the vibrational rotational spectra are (
(@ An=0,Aj=0 (b) An=x1,Aj=11¥% )INDIBESQL'TE
(c) An=0,Aj==%1 d An=x1,Aj=0

49. The rotation partition function for a diatomic molecule of moment of inertia I at a
temperature T is given by
Ik T 2Ik,T 3IkgT Ik, T
(a) h2 (b) h2 (C) h2 (d) 2h2

50. 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

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

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

m* e 1T NeZz
@ o="x b =" %
T
(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.

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

54. 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

55. 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

56. 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

indiresult.in whatsapp - 9352018749
57. The super conductors are

(a) Perfect ferromagnetics (b) Perfect paramagnetics
(c) Perfect diamagnetics (d) perfect anti-ferromagnetics
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48. WWW%Wﬁaﬂg " ) I ouUR sUccEss FARTNER
() An=0,Aj=0 (b) An=+1,Aj==*1
() An=0,Aj==*1 (d) An=%1,Aj=0
49. U fguwumoy 31v] fEeRt Srgea 3meet 1 3R aTa9H T ], 35eh! g favTes %ot gt 2
Tk, T 21k T 31k, T Tk, T
@ =2 b)) © T2 @ S
50. e qwATY] fEeRt AT WHOT 1/2 8, IHeh! FAAIH HHAT 2P, — 25, & | IEeh
sifagefta gewi St e grft
(@ 3 (b) 4 () 6 d 5
51.  np? 9Tk fo=amE 1sy, 3py, 3p;, 3p, 3R 1D, & foru fr=ferfiga e el o & % =g
e o fere 8 7
@ p, () s, © °p, d p,
52. TS g8 o GTftaeh ATciehal f9GT o STIER fohefl TTeieh <hl forggd =merehan & :
m* e 1 NeZz
@ o="pn— ) o="
2 - -
© o=7N (d) T A A
&l m*, N, T ShUT: AT o1 IHTE! ZeaHM, T Side shl BT JTd 3eh1g A=A
s e 8 |
53. SITcTeh SHPIHT o FaieH i Had &
(a) ThICH (b) HMAH (c) Ifeeia (d) TIAH
54. 391 i fafire F1 % SN & frgargan Tdsar i ufd sife & 3ied et il 8
h h
(a) KT (b) 3KT © AT @ FRrT
55. & Ush qrachi ugrd oI fenell Tl greehid & o I9TE § T ST ¢ 1 38eh Jreehid g i
e 1 fra & aftfa e & 2
(a) raeh3fietar (b) Trh Hafd
(c) Fh WA (d) TR 3T
56. S foheeel Ush 3eTEl & fie o
(a) T ThNIcHS Ush HefiT foreea (b) T YATcH Teh 31efiT foret
(c) T fganefia foreea (d) U | G HIS &I
57. 3feme @ indiresult.in whatsapp - 9352018749
(a) Yl SAtegreha Terel (b) Yl SR v
(c) Yot wlagrerehi wered (d) ot wfa-eiegreehi ugrd
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58.

59.

60.

61.

62.

63.

64.

65.

66.

67.

68.

69.

A crystal system whose unit cell is specified by a=b #c, o0 = B Y = 90° (where a, b, ¢
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.

indiresult.in whatsapp - 9352018749
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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58.

59.

60.

61.

62.

63.

64.

65.

66.

67.

68.

69.

A4

YOUR

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

foret arra aEes i fesfierar & srfiomg B
(a) S Uehich ST St (b) =T ST Tehich STgSRIeH feregd &t
(c) o U wehieh ferega & (d) 9 o HTUET T g

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) AT ATeTeh hi ST Tl H TS & Wi BT © |

(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) A AU (b) wr A (c) dleearse (d) YR

fe fepeft et fegepil & 94 W V = Vp sin ot TITEd 9T Sieedl 1 S & &, ad
.4, dieed 1 B IRGY T TN T T TH BT

(a) Vp/n (b) 2Vp/n (c) Vp2m @ VpR2
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 indiresult.in whatsapp - 9352018749

(a) (E2+p2c)I=aag | b X+y2+22-223EAg |

(c) TA3IEAR | (d) A IEAR |

T g¢ Tug i Ueh 3187 o UTNd: ¥ TET 8 o A1 S TG HifeAT hl Hean gt

(@ 1 (b) 3 () 2 d 4
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71.

72.

73.

74.

75.

76.

77.

78.

79.
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For a non-relativistic free particles the phase velocity is YouRm succEss RARTHER

(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 (b) Txmr © Txmr 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  jndiresult.in whatsapp - 9352018749
(d) integral spin at very low temperature
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70. TR-TTUfAh Yo HUT HT HelT I B

(a) EHE 97 1 T (b) THE A7 h S
(c) EHg T H ST (d) I9UH | T i &I
71.  TTeTd I g

(a) w51 9 AT Tferpy 2 T & 7 foreg & It 20 |
(b) =fe ¢ 1 ifa Sifera B @ et afra g |
(c) SIchu o TehiSd | &g 9T E = 0 3, &1 g a1 |
(d) 3hZdT I AM | 8 W e T 8 |
72. e & 1 Tl % qHa feferiaa R wd 8 (STel Gehdl 1 g 31 R)

(@ E,p (b) E,I ¢ T,p @ T,I
73. =ftreed fagr o wHmehers [ <1 foammd fFfafega 2 -

(a) Sl (b)  HIT Ham

) TFm (d) e H ¥ IS AR

74.  CO, 3V % & % W Fromfoaes 31 s wmsh % fiw % aw f8m 6 @@ @ e
i Frerias k 21, ¥ e 31 w, = E[lﬂﬁmj Freaferfias & T 2
m

(a) hes1d TRATY] FEUT T STRT TRATY] FHH 37T atg feradia et 3 Gifer

(b) TRl Sl TRATY] TH ST o shell  Sifetd qUT sheg i RaTe] =1 <hefl wal 31/ | gifeta
(c) UUM @ TfagH 319

(d) SURIed T T hIs &

75.  afe AR TR # fiver @ 99 ffefaa sfa war e

(a) Y= Eam (b) i

(c) <hIvT Ham (d) I9UH | T i TEI
76. TIeIa Ik & T q° SATATIA Ul 1 gHcel-a- g

(a) T—q[Q+§Z] (b)) T+qQ

© T+qQ+A-V] d T-qQ

77.  hegeh o HTUE m HEd dTel <l <l fRufe |few ¥ ot srel- 3ot 3

(@) rxmr (b) Txmr © Txmr d Txmr
78. U o W SATTehIehd &ic1 bl famm  indiresult.in whatsapp - 9352018749

(a) BTAMTAR LN | (b) 39T &9 ¥ el o1 BT (T T2l 2 |

(c) ¥t =t shi &I B Hehell | (d) 9§ Y HIE A |

79. IE IS e hl 0N oh [ohdl eI GRT JEIid fohaT SITaT & 7
(a) SdfomyisfERFUITITR (b)) 7 foww quiie fom %t agd A AU W
(c) YuIieh foH 3= A9 W (d) orieh o atfa f= ama
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80. Entropy in canonical ensemble is often expressed as

@ S=khQ (b) Sz—k%pslnps
3/2 -3/2
©) S=Nkin X(““‘f‘j d S=Nkin X(%mljj
N\ 3Nh N\ 3Nh
81. 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

82. 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

83. Ten atoms with their magnetic moments +1 and —u 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
84. 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
85. During a change of phase, the Gibb’s function of a system
(a) increases (b) decreases
(c) remains constant (d) may increase or decrease

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

(a) Zero (b) pdv (©) Vdp (d) p dTs

87. One of the Maxwell’s thermodynamical relations (ﬁj = (@j can be derived from
oV )y \dT )y

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

88. 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

89. 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) 1800K
90. Which one of the following thermodynamic quantities is not a state function ?
(a) Gibb’s free energy (b) Enthalpy
c) Entro d) Work
. (¢) Entropy indiresult 1A whatsapp - 9352018749
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(@ S=khnQ b S=—k§pslnps
3/2 =372
©) S=Nkin X(‘”‘mEj d S=Nkin X(‘”‘“‘Ej
N 3Nh? N { 3Nh?
81. Wi feures foraor o S7ERw d 8
(a) |t AT T A (b) EHEY FATH HUT
(c) 3redferm qurfer f@m <ot (d) ot fam %o
82. forefl guaehd SEAMTIGRE e o f9@ P, V, T, U, S 4T F ¥ T4, 3T&dH, 99,
TR St Tt qT Gord Smoll & | STH 379 H TE T 8
oF oF oU oU
o [ e G oo B oo J)
83. TS W JeTe H €8 (10) W] f98 Tedeh o1 Jraehid SATeol +y dUT —p B | 3Rl fehae
Teh T & SHATCd T Hehd & dTich Jrarehi fgget 3Tmeol 2 &1 7
(@ 2 (b) 24 ) 210 @ 720
84. g AT | el Sfidi T Sfia 41 & g It o e 1707 % ST
(a) 3EH I 4 °C WARKMA EAR | (b)  FHHITHE g ~ 0°C 7 |
(c) SHHI T ~ 100 °C B | (d) I U T HIs T
85. <O YTedH o ST, Terelt wurteft =1 firel weta
() AR (b)) ESIAME | (c) THATEAE|l (d) AT THATE |
86. cfieni < AT 372 o IMMUR W, SHSANTITRIT JUITE 6 fIw.  Tds 1 4ea &
(@ A (b) pdV () Vdp (d) pdT
87. TFHAA o FSHANAhHT Tl H 8 Teh
() ~(3%)
oV )p 9T )y
Frferftaa @ ure feran ST aeRar 2 -
(a) Tt sl 3TAfeh ol & (b) Tt <l & TS ST H
(c) ToHgled gad Sl & (d) SATT(eh! o iR fEm |
88. 23Na § =R Toal i BHT Sl 3.145 eV & | S WETH &1 59 0.97 g/em’ B, dF W
TAF o T Bt
(a) 2.54x10%8 (b) 6.88x 1022 () 7.88x10'8 (d) 5.88x10!6
89. ferm aTawTH W et fifgent Sl T IeasH 57350 J/m?/s I G HLA 8 7
(a) 2000 K (b) 1000 K (©) 1505K (d) 1800K
90. frmferfaa s nfes aEnsti 4 @ HF SEERT G TR B ?
. indiresult.in whatsapp - 9352018749
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(a) TreEgE A (b) TTedt (c) Wl d) HE

91. 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

92. 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

93. 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

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

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

(a) ©=cos™! (3;\/85) (b) O=cos™! {Vo,-V,} ] @ -1.2)
(c) ©=cos™! (8—\/35) (d) None of these
97. 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
98. The value of 3 X 3 x A is
@ V-A-V2K ® V-A+V2A
© V-B)-v2& d VV-R)+V2A
99. The residue of the function f(z) = . 2Z —, at the point z =2 is
(a) 3/2 (b) 1/2 (c) =372 d -172

100. The generating function of the Legendre polynomial is
() (1 +2xt+ 2172 (b) (1 +2xt—3)712
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91.

92.

93.

9.

9s.

96.

97.

98.

99.

() (1-2xt—t3y12 d) (1 —2xt+ 212
T3 <h ST ToraxoT o Herelet o I o T8N, 998 GHTEd o 8 -
(a) 3fEd a7 ¥ s (b)  37Ed AT % TR

(c) o HIEA & T o TS (d) = AT A 9 G HH
AN St (U) 9T §aTel T 3T (p, v) % UM% 1 1T HaeATdl &

(a) W (b) T ) Trafeasd (@
= a1egg & srfyaefes aH §
{1 0 0]
0 1 1
0 1 1
@ 1,1,2 ®b) 0,2,2 © 0,1,2 (d)
sr%milik.gmaﬁaaﬁ%
m 1
(@ 5 b)) 7 c) 3 (d

2
SAIhA THIRTIT x2%+x%+(x2—n2)y:0 H

(a) INIUg JTeThed THIEHTI (b) ST HTheT THIHI
(c) TIATSE ITEhAl THIHIT (d) R 3Taehel THIRTOT

2,2,1

iiiiiiiiiiiiiiiiii

ST fawa a9l ¢, (x, y, z) = 22 + y2 + 22 AT O,(x, y, 2) = 3% + y?> — z % &= fag P2, -1, 2)

T <hIUT BT

8
(a) @=cos’! (ij (b) B=cos! {Vo,-Vo,}] 2,-1,2)
(c) ©=cos™! (8—\75) (d) T I HIS A&
BHTSE S8l Hn(x) =1 3 fopa grrerd arsrg 1 g vt 8 7
(@ Hn(x)=2nH_ _, (x) (b) 2xHn(x)=2nH_,(x)+H_,(x)
) (x° —(z—x)z}:Hn—(x)z“ (d) H +H (x) + 2n Hn(x) = 0

n! n n

VxVxAFAANE I EAER 7
@ V-A-V2R b V-A+V2A
© VE-B)-V2& @ VE-R)+V2A

(a 372 (b) 122 (c) 372 (d)

-172

100. <iSi~g SigUQ ohl ST-ch Bl g indiresult.in whatsapp - 9352018749
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() (1 +2xt + 2172 (b) (1 +2xt—3)712
© (1-2xt—3)12 d)  (1=2xt+ 212
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