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1. The half width of the gain profile of a He — Ne laser material is about 2 x 10-3 nm. If the
length of the cavity is 30 cm, how many longitudinal modes can be excited ? The emission
wavelength of He — Ne laser is 6328 A.

(2) 6 (b) 4 (© 2 (d) 3

2.  The Einstein coefficient for spontaneoss emission represents :
(a) probability of spontaneous transition.
(b) reciprocal of the lifetime of spontaneous emission.
(c) Both (a) and (b)
(d) Neither (a) nor (b)

3. Force constant of 'H!?F molecule is 966 N/m, the frequency of vibration of the molecule
will be

(a) 1.24x10'%Hz (b) 1.85x10“Hz (c) 1.25x10°Hz (d) 1.24 x 1015 Hz

4.  Which of the followings is not the property of laser ?
(a) Coherence (b) Directionality (c) Polychromatic (d) Intensity

5.  Logarithm of disintegration constant (A) of radioactive element is directly proportional to
the logarithm of range (R) of a-particles. This law is known as :

(a) Gamow law  (b) Geiger-Nutalldaw (c) Disintegration law (d) Sargent law

6. Equation '2C + p—— !B + 2p is governed by the following model :
(a) Liquid drop model (b) Shell model
(c) Single particle model (d) None of the above

7.  The threshold energy to initiate an endothermic nuclear reaction depends on —
(a) mass of target nucleus only.
(b) mass of product nuclei and Q value only.
(c) mass of product nuclei, projectile and Q value.
(d) mass of projectile only.

8.  Which one of the following statements related to nuclear force is not correct ?
(a) The nuclear force shows saturation.
(b) The nuclear force is partially Majorana type.
(¢) The nuclear force is spin independent.
(d) The nuclear force has a tensor component.

9. Inareaction
10 4 13
;B +,He" —— N> +7?
here question mark represents
(a) aneutron (b) aproton (c) an alpha particle (d) an electron
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10. Half life of radium is 1600 years. Fraction of radium that will remain after 4800 years is
(a) 1/2 (b) 1/4 (c) 1/6 (d) 1/8

11. In semi-empirical mass formula the volume (V), surface (S), charge (C) and pairing (P)

o o A .
contributions to the binding energy of a nucleus ZX vary with mass number A as :

(@) Ve A;Soc A3 Coc A713 P oc A3
(b) Vo A;Soc A3, Coc A13 P oc A3
() Vc A; Sac A3 Coc A153, P oc A3
(d) Ve A;Sac A 23, Coc A3 P oc A3

12.  As compared to '2C atom, '4C atom has
(a) two extra protons and two extra electrons.
(b) two extra protons but no extra eleétron.
(c) two extra neutrons and no extra electron.
(d) two extra neutrons and two extra electrons.

13.  What is the amount of energy released when three alpha particles combine to form a 12C
nucleus ? The atomic mass of alpha particle is 4.0026034.

(a) 327MeV  (b) 527 MeV (c) 7.27 MeV (d) 9.27 MeV

14. The range of a projectile fired at an angle of 15° is 50 m. If it is fired with the same speeds
at an angle of 45°, its range will be

(a) 25m (b) 37m (¢) 50m (d) 100 m

15. Ifthe displacement of an object is proportional to square of time, then the object moves with
(a) uniform velocity (b) uniform acceleration
(c) increasing acceleration (d) None of the above

16. A boy is sitting in a car moving at a constant velocity throws a ball straight up into the air.

Then the ball will fall —
(a) behind him. (b) into his hands.
(c) infront of him. (d) towards his left or right.

17. A particle initially at rest and starts moving with acceleration of 5 m/s?. After covering a
distance of 20 m, the particle continues to move with a constant velocity for 10 s. What is
the total distance covered by the particle ?

(a) 80.5m (b) 1209 m (c) 161.4m (d) 150.5m

18.  An object is dropped from rest and experiences a drag force given by F, = kv?, where

k = 0.03 kg/m. If the object reaches aderminal velocity of 40 m/s, calculate the mass of the
object.

(a) 2.7kg (b) 3.4kg (c) 49kg (d) 5.8kg
Serieck . y ey
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19. Two skaters A and B initially at rest, push off each other on a frictionless ice surface. Skater
A has a mass of 60 kg and skater B has a mass of 50 kg. If skater A moves away with a
velocity of 3 m/s, what is the velocity of skater B after the push ?

(a) 2.4m/s (b) 2.5m/s (c) 3.0m/s (d) 3.6m/s
20. Which of the following forces do not cause the rotation ?

(a) Non-parallel forces (b) Non-concurrent forces

(c) Parallel forces (d) Concurrent forces

21. What is the location of the center of mass for a solid hemisphere, if r is the radius of the
hemisphere ?

3 1

(a) gl above the center of the plane face (b) gl above the center of the plane face
5

(c) gl above the center of the plane face (d) None of the above

22. A shell fired from a cannon explodes in' mid air, then
(a) its total kinetic energy increases.
(b) its total momentum increases.
(c) its total momentum decreases.
(d) its momentum and kinetic energy increases.

23. A particle moves in a circle of radius 20 cm with its speed changing from 5 m/s to 6 m/s in
2s. What is its angular acceleration ?

(a) 1.5rad./s? (b) 2.5 rad./s? (c) 3.5rad./s? (d) 4.5 rad./s?

24. Two bodies A and B are projected upward such that the velocity of A is double the velocity
of B. Then the ratio of heights to which body A and B will rise to is :

(a) 4:1 (b) 8:1 (c) 6:1 (d 2:1

25. A force of 6 N acts horizontally on a stationary mass of 2 kg. for 4 sec. The kinetic energy
gained by the mass in Joules is

(a) 24) (b) 4817 (c) 7217 (d) 1441
26. An electromagnetic wave is incident at air conductor interface. If impedance of the

conductor n << 120 , the ratio of transmitted and incident electric fields is

2nc
(a) 1 (b) 1 (© T30 (@ 2

27. In a plane electromagnetic wave, the electric field oscillates with a frequency of 2.0 x 10'0 Hz
and amplitude 48 Vm~!. What is the wavelength of the wave and amplitude of the magnetic

field ?
(@ 05x102m,1.6x107T (b) 1.5x103m, 1.6 x107T
() 1.5x102m, 1.6 x10°T (d 1.5%x102m,1.6x107T
Soriok _ e e
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28. The first Maxwell law is based on which of the following laws ?
(a) Ampere’s law (b) Faraday’s law

(¢) Lenz’slaw (d) Faraday’s law and Lenz’s law

29. The Poynting’s vector ‘S’ represents
(a) the direction of electric field propdgation.
(b) the direction of magnetic field propagation.
(c) the ‘power per unit area’ carried by an electromagnetic wave.

(d) the force per unit charge.

30. Doctors use ‘light pipe’ to facilitate visual examination of internal organs like esophagus,
stomach and intestines. These light pipes are based on the phenomena of

(a) X-ray imaging (b) Doppler effect

(c) Total internal reflection (d) None of the above

31. A half wave plate is fabricated for a certain wavelength A. For what wavelength does it work
as a quarter wave plate ?

(a) A2 (b) 2 (©) 302 d)

32. A compensator is an optical device whose function is to compensate a :
(a) path difference (b) circularly polarized light
(c) phase angle (d) None of the above

33. The propagation of light in an optical fibre from one end to other end is based on the principle

of
(a) refraction (b) direct transmission
(c) total internal refraction (d) direct reflection

34. Two plane mirrors are held at right angle to each other (as shown in the given figure). A ray
of light is incident on the horizontal mirror at an angle 6. Find the value of 6 at which the
ray emerges parallel to the incident ray after reflection from the vertical mirror :

//é‘

(a) 30° (b) 45°
(c) 60° (d) All of the above are true.
Sericck . . e
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34. <1 HEAA GUUI i Teh gEL | 90° 1o W (TG Tt STTER) 1@ 711 B | T Wehre1 fomon &t
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35. A screen is placed 90 cm from an object. The image of the object on the screen is formed by
the convex lens at two different locations separated by 20 cm. The focal length of the lens
will be

(a) 20.4 cm (b) 21.4cm (c) 18.5cm (d) 19.4cm

36. The Brewister angle for air to glass transmission (refractive index of glass is = 1.5) is :
(a) 56.3° (b) 54° (c) 55.6° (d) None of the above

37. Huygens eye-piece is free from chromatic aberration if ; (f; and f, are the focal length of

lenses of the eye-piece and d is distance in between two lenses.)

fi-1f f:lZ B f§ fi+f
(a) d= > (b) d= 5 (c) d= 3 (d) None of the above
38. Wave setup on the surface of water is in nature.

(a) surface wave (b) transverse wave (c) longitudinal wave (d) stationary wave

39. Which of the following equations represent a travelling wave ?
(a) y=Ae" (it +0) (b) y= A sin (15x - 2t)
(¢) y=Ae* cos(wt—0) (d) y=asinxcos wt

40. The equation of a wave is given by

(2t
y =10 sin (30 + a)
If the displacement is 5 cm at t = 0, then total phase at t = 7.5 s will be
(a) m/3rad. (b) /2 rad. (c) 2m/5 rad. (d) 2m/3 rad.

41. The equation to find the frequency -of ultrasonic waves produced by magnetostriction
method is

1 1 1
@ =3\ <b>f=$\/¥ (c)f=%\/% (d)f=%\/%

42. Among the following, which is the first version of firearm ?
(a) Match lock gun (b) Wheel lock (c) Flint lock (d) Pin fire

43. The range of firing can be determined by :
(a) Burning (b) Scorching (c) Tattooing (d) All of these

44. It is not the component of rifle cartridge
(a) Cartridge case (b) Primer (c) Projectile (d) Wad

Series-A m SR
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35. forelt wee ! forar © 90 Tl g T TN R | WG W ToRHT 3Tt ofE gRT 3 Wk g § 20 Tt
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43. SRR & 6l gt i Taifd foram s wepat &
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45. Abrasion, contusion and dirt collar are characteristically seen in :

(a) In contact range firing (b) In close range firing
(c) In distant range firing (d) All of the above

46. In use of shotgun ammunition, which type of wads cover more range ?
(a) Cushion wad (b) Over shot wad
(¢) Under shot wad (d) Over powder charge

47. Among the following which does not €onstitute a part of firearm injury ?
(a) The exit wound (b) The entrance wound

(¢) The internal wound (d) The internal ballistics

48. Gun shot residue of smokeless powder:
(a) has no smoke particles.
(b) has white-grey smoke particles.
(c) has blackish particles only.
(d) has blackish-grey smoke particles.

49. A bullet which is packed with jacket and opens at nose is called :
(a) Tandem bullet (b) Dum-Dum bullet (c¢) Rocketing bullet (d) Duplex bullet

50. If the ballistic coefficient of a bullet isamore it means :
(a) the ability to overcome air friction.is more.
(b) the ability to overcome air frictionsis less.
(c) the bullet has more terminal velocity.

(d) the bullet is more prone to fragmentation.

51. “Walker test’ of gun shot residue is done to detect the presence of :
(a) Sulphate (b) Nitrite (c) Iodide (d) Nitrate

52. For comparison of bullets following is/€xamined :
(a) Firing pin marks (b) Striation marks
(c) Extractor marks (d) Ejector marks

53. Key-shaped entry wound of a rifled weapon is caused by :
(a) Dum-Dum bullet (b) Ricochet bullet
(c) Tandem bullet (d) Frangile bullet

54. What is the other name for pump action used in shotguns ?

(a) Bolt action (b) Trombone action
(c) Breech liver action (d) Semi-automatic action
Seriek _ 5 T
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45. TSI, HgH TF S hiok (o9 €9 4 fe@i ¢d 8
(a) TR TMedt Te | (b) I | Mt T T
(c) QH A = | (d) W gt
46. SN TAT-TTEG o ITAT H fohe ThR 6 ATgH e gl T hLd 8 ?
(a) TEIGN ST (b) 3R M o
(c) 3L I aTE (d) 3TTeR URe =
47. Trefeiga o & S s=ge 6l =lie =1 fewdn T8 s 8
(a) Trepra ame (b) 91 =T
(c) 3T =T (d) 3Ttk sferfeesm
48. 31T UEd IRSL ok T4 W7e TR H -
(a) IS g3 U1 T2 B | (b) ThE-TAe! U % HU B ¢ |
(c) hacT T HU B B | (d) FA-TH T &H HUEA 2 |
49. 9 Tt S Sehe & fordl Bl 2 3T A | Gl 7, wEerdt 8
(a) TH el (b) SH-2H qoIe
(c) TUsh{eT Fele (d) S==d gore
50. fe fereft Tieft w1 sifetfeess Tures 31fers 3, At 39! Haee & foh
(a) ST EI§UT 9T <hTe I <hl ST IR & |
(b) Y T G T T T &FHAT Y Fieil 2 |
(c) Tt =t 3ifem o 3tferes B |
(d) et % forEea o1 @t 3Tfis § |
51. T I17E o TR T “dieht o2’ fehareh! Iferfd st IaT o o foTe fepam siman & 7
(a) Hehe (b) TgETEL ORERISES (d) ATEE
52. Tferat shi gert o foe Feferfaa 6 St S 2
(a) I foT ATer (b) TTZTM Ao
(c) TFHIF HTFH (d) T TR
53. TS%eT ITcl BIUAR 1 16 & TR T o3 ©Td fhHeh HROT BT 8 ?
(a) SU-3W el (b) TehIeE gore
(c) ¢TeH qele (d) These gore
54. g H YA TP TR 1 GEU A HA1E, 7
(a) ST THH (b) TEEM TR
(c) i ofieR T (d) Teft-3rTerfees TamH
- | e e
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55. When the reduction of bore is one millimeter, what is such reduction called ?
(a) Quarter choke (b) Half choke
(¢) Improvised cylinder barrel (d) Standard choke

56. In case of firearm, body of the victim carries evidence as :
(a) Projectile (b) Bullet hole in clothes
(c) Mark and deposit on clothes (d) All of the above

57. By which method G.S.R. can be detected on the coloured clothes ?
(a) X-rays (b) Scanning electron microscope

(¢) Infrared rays photography (d) Stereo-microscope

58. All of the following are the detectablé¢’inorganic materials from the primer in the modern
smokeless powder G.S.R. (Gun Shot Residue), except one

(a) Lead (b) Barium (c) Antimony (d) Copper

59. For comparison of bullets, following microscope is used for identification :
(a) Fluorescent microscope (b) Polarising microscope

(c) Comparison microscope (d) Neuron microscope

60. One of the following method due to itS quantitative aspects have made it indispensable in
G.S.R. evaluation is :

(a) Infrared rays photography (b) Scanning electron microscope

(c) Stereo-microscope (d) X-rays

61. Firing pin is the most important part for the identification of :
(a) Fired firearm (b) Fired cartridges
(c) Unfired cartridges (d) Unfired firearm

62. Which of the following explosives is a'secondary explosive ?
(a) Lead Azide (b) RDX
(¢) Fulminate of mercury (d) T.N.T.

63. The sideway shift of the projectile from the plane of departure is known as
(a) Obturation (b) Richochet (¢) Yaw (d) Drift

64. Smokeless powder with increasing rate-of burning is called :

(a) Fast powder (b) Progressive powder
(c) Extremely progressive powder (d) High power powder
Sericck . o e
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55. € S bl Y Ueh TorefiHie 21, ot UEt il o shaardi 8 ?
(a) FETL =Tk (b) BT =Tk
(c) FaTEsS feist site (d) T =i
56. 3T 3TEA o OOt §, fifed o IR W W1ET % €9 § Hi9g Bd §
(a) &= (b) HUST T el bl BE
(c) Huei W e 3k fgm (d) IRea gt
57. form fofer @ Tfiw et W Sit.Ug. 3R, 1 IdT SHTET ST Hehdl & ?
(a) TH-Y (b) ThIT AT HTZShRhTT
(c) 3TPIE L BITHTH! (d) EhfE-nrgsneny
58. fymfrRaa o @ fopet weh 1 et Tt 3mgfes 431t ed TISet S.TH. 3R, (TH e 7a=Iv) §
TTSH H IdqT ST A1 3FehTe (e (3T VAT & :
(a) W (efg)  (b) sfem (c) wlmHt (d) e
59. TIfcRAT ! T o ToTT 3 HISShIEhIT 1 SUANT TEAT o (1€, fohal SITaT & :
(a) FARIEE Gereafi (b) Teshem gereefi (c) Frfey gereel  (d) =0 geresft
60. frefafaa fafern 9 & weh 3 3799 wETeHe TEE3T 6 HRUT S S UH. TN, Yok H SuiEn
EFH%&T% :
(a) 33HNE L HIRIUTH (b) ThIT geteRz I GewaRit
(c) Hifen gewresl (d) T
61. ST fUm fopuehl vg=r & fou gem arew femn @ 7
(a) ST T ITHHITEA (b) T T HRGH
(c) fom =t reqH (d) o =reht ¢ sc
62. T formpies fgdiaes formies 2
(a) ©IS USiTsS (b) R < T
(c) eHIHE 3T HLh d) AT
63. WISERISE 1 Th T, I i H (WIELH) gL ST AT HEAT & 7
(a) SATIEH (b) TP (Beht) (c) IT (I=TE) (d) fewe (=)
64. T Y Tl e ATel AT ed IISST BRI hal 11 & ?
(a) 9 S (b) IR TSR
(c) 3Tcd FTfersfiet uT3et (d) = Ifea UISeL
- e TS
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65. The gun powder consist of potassium nitrates, sulphur and charcoal roughly in the proportion
of —

(a) 65:25:10 (b) 70:15:15 (c) 75:15:10 (d) 80:15:5

66. India still uses gunpowder extensively-for :
(a) Firework (b) Musket
(c) Refilling shotgun cartridges (d) Muzzle loading firearm
67. One of the following is not used in musket ammunition :
(a) Pellets (b) Shots (c) Balls (d) Rods

68. One of the following is not used for making jacket of high velocity projectiles :
(a) Lead (b) Copper (¢) Cupro-nickel (d) Steel

69. All the following indicates the class characteristics of fired bullets except —
(a) Pitch of the lands (b) Pitch of the grooves
(c¢) Width of the lands (d) Finer details of the grooves

70. Use of dum-dum bullet has been prohibited for —
(a) Service ammunition (b) Military ammunition

(¢) Hunting ammunition (d) None of the above

71.  Which one of the following cartridge case have diameter of the base either equal to or smaller
than the diameter of the cylinder of the-cartridge ?

(a) Belted (b) Rimmed (¢) Semi-rimmed (d) Rimless

72.  Which one of the following is the commonest material used for cartridge case ?
(a) Iron (b) Aluminium (c) Brass (d) Steel

73. Zip guns are :
(a) Shotguns (b) Rifled arms (c) Pistols (d) Improvised guns

74. The 7.62 mm AK-47 assault rifle has the magazine capacity of :
(a) 20 (b) 25 (c) 30 (d) 40

75. What colour indicates presence of G.S.R. in Walker’s modified version of the test ?
(a) Dark red spots (b) Pink colour spots

(c) Blue colour spots (d) Orange colour spots

76. All of the following are correct statemiént-about visual examination of bullet except —

(a) Number of lands (b) Depth of lands
(c) Direction of lands (d) Depth of striker
Seriek _ T T
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65. TH UISETH A TR T U RRM A15¢e, Toht 3TN TREhIC ol fohdHT-fehdHT 3TUTd BT & ?
(a) 65:25:10 (b) 70:15:15 (c) 75:15:10 (d) 80:15:5
66. T 3nfi oft 51T YA W e T ITANT fepEfe AT B 7
(a) TS (b) THhS /T=hHS
(c) TNeTH o HRqH! bl T H W (d) TS AST BRRAT
67. Tr=fefga § 9 fordl uer o1 SU=WT HEhe S MoTT-aree | 7] fopar SIran 2
(a) B (b) Wi (c) Sed (d) ¢
68. TrticTiad © & forelt Teh o1 SN I o1 Y& o Sehe S o Tof gl fefart STTefl 2 -
(a) (b) afar (c) HI-Fepa (d) ==
69. fr=ferRaa § @ u =l Srgat axft BRI N TE Mot (geie) ot feradrsti & dohde &
(a) vig@ i fo=r (b) 7| (Wi=) H fir=
ORECEIEISH (d) 7= (@r=) i SifRat
70. TorEeh foTU SH—gH ot & T W UAS AM S TSR ?
(a) W@ TMAT-TEG (b) T MeAT-9TC
(c) TR Men-srEe (d) IWET T H HIg T8
71.  Tr=fafaa wifds a0 @ T o YR 1S I d@ Bl o fHoiet & ™ & SUe AT DI
B :
(a) TS (b) fos (c) Tfi-fos (d) Torera
72. Tafafaa o & o @ 1S g & fofe 39 it ST a1eft go@ st amfi 2 2
(a) <& (b) THIEm ORIGE (d) =
73. Tusgh s -
(a) W™ (b) TSHA AT (c) forea (d) IETESS S5k
74. 7.62 mm AK-47 3T et shi BTSf= &war fehat & 7
(a) 20 (b) 25 (c) 30 (d) 40
75.  STehT TI&T0T o G TEhTUl § shiH |1 U7 S TH. 3R, 6 Jufeufa s enfar g ?
(a) TTEL TS Gesl (b) T[T 1 % e
(c) e T g (d) TR T ges
76. TETIREd H | Toh ol BISHLTIeH! o G2 &0 o SR § 9t T U & -
(a) UGH ! GET (b) TIUgH i TEUS
(c) ctued i feam (d) TR hl TR
- | e T
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77. The output of the following digital circuit is equivalent to

ABi } Y
T

(a) NAND Gate (b) NOR Gate
(¢) Exclusive-OR (XOR) Gate (d) OR Gate

78. In a fixed bias CE circuit, for B =100

(a) Iy increases 100 times as fastas I,.  (b) Iy increases 101 times as fast as I,

(c) I increases 100 times as fast as I, (d) I increases 101 times as fast as I,

79. Find output of D/A converter shown below :
10 kQ

200 kQ
Do =+ 5Ve—"WWW\ =
100 kQ 741 ——o Vout
Dj =+ 5Ve—AVWA— +
50 kQ
Dy =0 Ve—AAMAN—
25 kQ
D3 =0 Ve—AMAN—

(a) —0.25V (b) —0.5V () —0.75V d -1V

80. The Boolean expression Y = (A + B) + CD can be simplified to yield
(A Y=(A+B)C (b) Y=(A+B)CD (¢) Y=(AB)(C+D) (d) Y=(A+B)CD

81. Inseven segment LED displays, if digit ‘7 is displayed, which segment is activated ?
(a) a,b,c,d (b) a,b,c (c) a,b, g e (d) c,d,e f, g

82. If at zero gate bias, the channel conductance is very low, apply a positive gate voltage to
form the n-channel. This type of MOSFET is called

(a) ON (depletion mode) p-channel (b) OFF (depletion mode) p-channel
(c) ON (enhancement mode) n-channel  (d) OFF (enhancement mode) n-channel

83. Thevalue0f10112x1012is
(a) 101101 (b) 110111 (c) 102111 (d) 111001

84. The a and  parameters of a transistorare/related as

1

@3 t5=1 ® g © 555

oc:ocB

@ 5 5-0

1
o
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77.

78.

79.

80.

81.

82.

83.

84.

frferfaa fefsreet afay 1 smeege suer &

Ae

e
(a) NAND ¢ % (b) NOR TC %
(c) THHFRIHE-OR (XOR) T (d) ORTEH
we fafvad ar@ CE ufwy #, g = 100 & forw

(a) S8 &l ., ¥ 8 Al 15100 T[0T §¢ ST 2 |

(b) S8 & I, a1 8 7l 1,101 70T ¢ ST 2 |

(c) S8 &l ., 5@l & al I, 100 7T §@T 2 |

(d) S8 & I, TG 2l 1101 TON 5 STIefl € |

T T D/A a1t % 3TIYL I 1A T :

1

AN
£ZUU K& 2

Do =+ 5Ve—"WWA i\
1 - A1 aV\V/

10 741 — Vout
D=+ 5Ve—AMA— +
0kQ
D, = 0 Ve—AAMAA——

25kQ
D; = 0 Ve—AAMAA——

(a) —0.25V (b) 0.5V ) —0.75V d -1V

)

S
=

@)

(==
7

W

et =9k Y = (A + B) + CD % 38 TR T vT fohart <11 Heha 2 :

() Y=(A+B)C (b) Y=(A+B)CD (¢) Y=(AB)(C+D) (d) Y=(A+B)CD
grd @ug LED Y3+ | e 375 7’ TSR gl &1 8l a1 s § @vs Ak 81 ?

(a) a,b,c,d (b) a,b,c (c) a,b,g, e (d) c,d,e, f, g

I TIE AT W ARG =t hi FTeiohdl Sgd H &1, 3H T I e favd T W n-Hd
ST ST 2 o 38 YR % MOSFET @1 h&d 8

(a) ON (fsfeerem Are) p-amet (b) OFF (fsfetsm Oig) p-o=e

(c) ON (HagH HIS) n-ac (d) OFF (ddgd "ig) n-a-a

1011, x 101, I HM & :
(a) 101101 (b) 110111 (c) 102111 (d) 111001

IR & oL AT B TT=Iell o1 TFY BT g

1,1 1 1 1 1 1
@ 3ol ) e ©§o-up @y

SSB
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85. Which of the following is n-type semiconductor material ?
(a) Sidoped with boron (b) Intrinsic Si
(c) Sidoped with Arsenic (d) Ge doped with Indium

86. When a ferromagnetic substance is heated above its Currie temperature, then
(a) It gets demagnetized. (b) It becomes diamagnetic.

(c) It becomes paramagnetic. (d) It remains unaffected.

87. The packing fraction in Simple Cubic (SC), Body Centered Cubic (BCC) and Face Centered
Cubic (FCC) has values, respectively

() 52.4%, 74%, 68% (b) 52.4%, 68%, 74%
() 52.4%, 66%, 74% (d) 64%, 74%, 80%

88. The lattice constant of a cubic lattice is"a. The spacing d of a plane (011) is
a a a

b) = - d) =

(a) a (b) N (c) J6 (d) N

89. What is the role of the condenser lens in Scanning Electron Microscope (SEM) ?
(a) To deflect the electron beam.
(b) To control the size and convergence of the electron beam.
(¢) To deflect X-rays emitted from the:sample.
(d) To maintain the sample at a specifi¢c temperature.

90. What is the primary advantage of using Wavelength Dispersive X-ray (WDX) analysis over
Energy Dispersive X-ray (EDX) analysis ?
(a) WDX has a faster data acquisition speed.
(b) WDX offers better energy resolution and sensitivity for detecting light elements.
(c) WDX requires less complex sample preparation.

(d) WDX can be used in low vacuum conditions.

91. Which statement is not correct with reference to He in a Co, laser ?

(a) It depopulates the lower laser level.

(b) It conducts heat away to the walls and keeps CO, cool.
(c) Ithas higher proportion in the mixture-as compared to CO, and N, in the discharge tube.

(d) Energy is transferred from excitediNyiatoms to He atoms.

92. The possible values of the total angulatr momentum quantum number J under LS-coupling
of two atomic electrons orbital quantum numbers /, = 1 and /, = 2 are —

(@ J=0,1,2,3 (b) J=0,1,2,3,4 (c) J=0,1,2,3,4,5 (d) J=0,1,2,3,4,5,6
ook | . e
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8s.

86.

87.

88.

89.

90.

91.

92.

frfetftad & @ 1 |1 n-21gy e g 7 7

(a) SR Sifua fafererH (b) I fafererm

(c) e Sifa fafererm (d) 3fogam Siftq sHifem

Srel foneft oite Trarehia wered shi 36k RILL aTIHH § B0 T foha ST 2

(a) I8 fagafra g1 SmaT 2 | (b) I Sfagafehd & AT 8 |

(c) I8 HAIISIehd & a1 8 | (d) TE ATHTed W 2 |

T T (SC), 31=: hirgd T9 (BCC) TUT HeTeh shivgd & (FCC) & Hper TUTeh T HH 81T,
ShHRI:

(2) 52.4%, 74%, 68% (b) 52.4%, 68%, 74%

(c) 52.4%, 66%, 74% (d) 64%, 74%, 80%

T ST T ST (AT a 8, A aa(011) % feTe d e <hi gl BT

(a) a Oy © 72 @ 15
Toh T SoTare( HISShIEEhIT (SEM) T Shrerel oidl <hl I YfHeh & 2

(a) T ToRToT ot ohi freifia & o fora |

(b) Sl foRTuT Jat o STTehR 3T AT <l Ffa &t & foru |

(c) T & Icafsia e fomtor ot fo&ifid &hed <6 fofT |

(d) T <1 T Tf¥Te aT9 T s W& %, |

St faamu T -1 (EDX) ferversor i smer atreed fagmu teg-1 (WDX) fowetsur s s
ST T G /TATHS 1 T8 2

(a) WDX H gre1 31fenrgor < fe a2 |

(b) WDX WehTeT Al Sl AT ST oh fo1dl SEa ol K1 eqeM 3T FaeserdT J&M hidl & |
(c) WDX I SIfeet 1 Y 37e9 Gl #hl T&d gt 2 |

(d) WDX 1 3931 1 fHafa it ferfesi o oft fopan s aespan 2 |

CO, TSR H He % Fe # frmfeifiad § & & |1 e wel T8 2 2

(a) JI§ TSR o facl T < UTgeie ! T ¢ |

(b) I8 SART & G HEHT 1 FATAH Ll § 3T CO, i 38T AT 2 |

(c) Tewamst === < firsrn 4 s8eRt 31U €O, 3R N, i T § SIS BT 2 |

(d) IR N, TRATISAT & Hofl He WA A 95 STl 2 |

LS A Q TRATY] gt A, ehl shafid-aeifred |81 [, = 1 A1 [, = 2 8, % [T el v
T FeTeH &A1 J & T9d 7H 8

(a) 7=0,1,2,3 (b) 1=0,1,2,3,4 (c) 1=0,1,2,3,4,5 (d) 1=0,1,2,3,4,5,6
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93.

94.

9s.

96.

97.

98.

The IR spectrum of HC/ shows an intense band at 2886 cm™! and a week band at 5668 cm™!.
The fundamental absorption frequency will be at

(a) 2980 cm™! (b) 2890 cm™! (c) 2990 cm™! (d) 2880 cm™!

The first rotational Raman spectrum line of hydrogen (H,) appears at 34600 m~! from the
exciting line. The bond length of the Hy’molecule will be if the mass of TH=1.673 x 10?7 kg.

(@) 0.760x 107'%m (b) 0.762x 107 '%m (c) 0.675x1019m (d) 0.750 x 101m

For 2D5 1, state of the electron the possible values of m; are

(a) 5/2,3/2,1/2,-1/2,-3/2,-5/2 (b) 5/2,3/2,1/2
(c) -5/2,-3/2,-1/2 (d) None of these

Raman effect is scattering of
(a) Atoms (b) Molecules (c) Photons (d) Protons

Lande’s g-factor is given by

B JJ+1)+S(S+1)-L(L+1) B JA+1)+S(S+1)+L(L+1)
@ g=1+ 250+1) (b) g=1- 200+1)
(c) g=1+ J(J—l)+§§i}—_ll))— LL-h (d) None of the above

The rotational energy levels allowed to the rigid diatomic molecule size given by the
expression, where I is the moment of inertia

2

h
(a) Ej Zﬁj(j + 1) Joules, where j =0, 1, 2,...

2

(b) Ej Zﬁj Joules, where j =0, 1, 2,.%.

h2
(c) Ej Zﬁj(j — 1) Joules, where j = 01, 2,...

(d) None of the above

99. EPR spectroscopy is used in finding the following species
(a) the paramagnetic substance (b) the diamagnetic substance
(c) the ferromagnetic substance (d) None of the above
100. Solid state lasers are also called as
(a) Insulator lasers (b) Doped insulator lasers
(¢) Semiconductor lasers (d) None of the above
Seriek . - e
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93. HC/h 1o TIFH 2886 cm ! T IS S0 TAT 5668 cm ! T gl §US fe@Ta &, a1 38eh! I
Y07 ST BRI
(a) 2980 cm 9T (b) 2890 cm ! W (c) 2990 cm™ ' W (d) 2880 cm ' o
94. TTEGSH (H,) i Tael YU T THFH AT I @Te | 34600 T~ T I 2 | H, 317
1 579 gt 2rfl, A 'H 1 59 H 1.673x 102 6.1, 3
(@) 0.760 x 107'%m (b) 0.762 x 10°1m (c) 0.675x1019m (d) 0.750 x 1019m
95. eI % 2Dy, TR % fTC m, % geTfem W &
(a) 5/2,3/2,1/2,-1/2,-3/2,-5/2 (b) 5/2,3/2, 172
(c) —5/2,-3/2,-1/2 (d) 378 | IS T
96. TH TS T HH! ThIUH Brefl
(a) TETY] 1 (b) 319 T (c) WITH T (d) JTeTT
97. U % g-hIeh I HM &
B JAJ+1)+S(S+1)-L(L+1) B JA+1)+S(S+1)+L(L+1)
(@) g=1+ 200+1) ®) g=1- 200+1)
JAJ-1)+S(S-1)-L(L-1 g .
© g=1+ U ) sm A
98. Ueh gg TETRATIIsh 319] TN & foru srgwel epufia Sl Tt o forw seiores fean 1w B, STl 1 igedl
et B
h? .
(a) E;=57i(G+1)3eT, SET1j=0, 1,2,...
h? .
(b) E;=77j 9, T&j=0,1,2,...
h? .
(©) B =57i(G— 1A, F&Tj=0,1, 2,8
(d) ST T ¥ HIg T4l
99. EPR TWaRIEhM f{IRad ! 9T i o fordl T o 18 et 2
(a) STTIEhIT Teref (b) Sfcrgrsehia ugred
(c) oitg rarehi gered (d) UV | T HIg TRl
100. 3T TETT TSR 1 T 3= 1 | ft TR ST & :
(a) 3TETCTeh T (b) Tafdra smTets wor
(c) FEATTH T (d) IR | T IE AL
- | e TS
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