AP JEP- (Hifd®)) - ug 9. 1431
SCIENTIFIC ASSISTANT- [PHYSICS] - POST NO.1431

PO MYRYA RRI®I &1 IRGa-TdS 9+

Computational values of some fundamental constants

fyafa & uerr &t Tifd/Speed of light in vacuum ()= 3x108m/s

wiieh frdis/Planck constant (h)= 6.63x10%*Js
gdacid &1 3Ma=l/Charge of electron ()= 1.6x10°C
gdacH &1 saH/Mass of electron (me) = 9.1x107! kg
faqgiterdr fRRi%/Permittivity constant (e0) = 8.85x102 F/m
RITRIAT fRRid/Permeability constant (Mo) = 4nx 107 H/m
e 1 fRRRI%/Universal gas constant (R)= 8.31J/mol.K
diee™ fRRI%/Boltzmann constant (k)= 1.38x 102 JK
SR Ba1/Bohr radius (rg) = 5.3x10m

KHH-dlead fRRI®/Stefan-Boltzmann constant (o) =  5.67x107° W/m2.K*

An N-type and a P-type silicon can be obtained by

() HHR: IR1F TUT BT RA/Boron and phosphorus respectively
(b) ST AIfgTH quT &ad/Sodium and radium respectively

(C) PH: BB RY TUT dRI-/Phosphorus and boron respectively
(d) SHHLT: QST TuT HST/Sodium and manganese respectively

2. OKWRAT AP ..o & %0 H B HRal 5
At OK, intrinsic semiconductor behaves as
() TH 3fefTeidh/a semiconductor
(b) U Ui eidh/a perfect insulator
(c) T% Ui Ir@db/a perfect conductor
(d) T 3ffdmeid/a superconductor



3.

YRT BT g4 B dTdl fhdll IRR 1 &fdst U & difd fbam a1 8 3R I8 e 3 gd &1 3iR
YRT T Jg- R IET 8| IT AR F 17, HR FIBIT &F B IR oo =il

A current carrying wire is stretched horizontal and carrying current along west to east.
The direction of magnetic field 1m above the wire will be

(a) Tf&H § gd &1/ West to east
(b) gd & Uf&H Pl/East to west
(c) 3R I &f&rur Hi/North to south
(d) Gfaor ¥ IR ®1/South to north

TIUBTY Bt BIg BRI ..o DI 3R THT HRAT € 99 Fd 3MARS W BT Y&

It is possible to observe total internal reflection when a ray of light travels from

(a)arg 3 STd/air to water
(b)arg & S1d/air to glass
(c)STd § Pla/water to glass
(d)Ta ¥ ST@/glass to water

The most important contributor to global warming is:

(a) 3fISIH R 3/@&r™/Ozone layer depletion

(b) ¥er3w T # gfe/increase in greenhouse gases

(c) TR fafe=or & gf/increase in solar radiation

(d) Y-Iafora fafevor # gfg/increase in Earth-emitted radiation

UMt S adaETRTaIaMERA2758 288 K d6 der oIdl &l Fufeiad doamt & 3 5y
TR UM gRT SRR d SIa =g gRT?

Temperature of a given amount of water is slowly increased from 275 to 288 K. Among
the following temperatures, the volume occupied by the water will be minimum at:

(a) 273 K
(b) 275 K
() 277 K
(d) 279 K



7.

10.

e TG ST aTRIRd -3 fFar T 8| ST FR B I ... il
An electric fan is switched on in a closed room. The air in the room will be
(a)faferd/cooled

(b)dwd/heated

(c)®™ o fRR AUH WR/at constant room temperature

(d)yagHS T & o IR a1 idferd

heated or cooled depending on atmospheric pressure

TS IRagTH1 g gI3eloM &I 0.993 g sifcrgw # uRafda fear Srar g1 fauifea St
..................... gl

In nuclear fusion, 1 g hydrogen is converted into 0.993 g helium. The energy released is

(a) 6.3x10°J

(b) 6.3 x 101 ]
() 6.3 x 101 ]
(d) 6.3 x 102 ]

foreit Y& WM gRT 12 MHz $afies faggd Je@ia axvll &1 Ioi bl ST g1 30!
TRTCH oo BRI

Electromagnetic waves of frequency 12 MHz are emitted by a radio station. Their
wavelength will be:

(@25m
(b) 2.5 m
(c)3.6m
(d)36 m

ot WRE yHfHeRr § 0°C &7 i+ dRdfad agdE 5°C & oW 8 8k 100°C &1 i
IRAfad A9H 95°C & faw| 39 yHiHiex gRT AT IRR &1 IO 60°Ce | XRadwar &t
T Y, 39 YRR &1 el arad™ foa gie

In a faulty thermometer, the 0°C mark corresponds to actual temperature of 5°C and the
100°C mark to actual temperature of 95°C. Temperature of the body measured by this
thermometer is 60°C. Assuming linearity, what is the true temperature of the body?

(a) 58°C

(b) 59°C

(c) 60°C

(d) 61°C



11. frofafred Fui § 9 9 91 981 T8l o2

Which one of the following statements is NOT correct ?

(a) TCTE1atme q Ys 5 PIT 373 K R ITAa1 B
Pure water boils at about 373 K if the pressure is 1 atm.
(b) T 0.1 atm g @ Y& o1 373 K & - Iqaal g
Pure water boils at below 373 K if the pressure is 0.1 atm.
(c) TETE2atm 8N Y I 373 K F HWR IqadT |
Pure water boils at above 373 K if the pressure is 2 atm.
(d) IE T 1.22 atm § A PG I 373 KF -1 IqaT & |

Pure water boils below 373 K if the pressure is 1.22 atm.

12. fagym 1 fRufd A gaa w0 @ FRAar 6l U gr1 ued, g ok dRR Adhs # qu o

13.

AT GRAT o 3T A |

The distances traveled by a body falling freely from rest in the first, second and third
second are in the ratio:

@ 1:4:9
(b)1:3:5
(©1:2:3
(d1:4:16

of 2 1. B ISTHRNTRIAURATIG & T YIS A 7 S
g1 39 ApIvr & dhgeh T X 7Y IRUTIT Q & YT SR TR BT R g § T TRATOT faraT
B2
Three positive charges of equal magnitude q are placed at vertices of an equilateral
triangle of side 2 cm. What is the magnitude of the force acting on a positive charge of
magnitude Q placed at the centroid of the triangle?

(a) qQ/8

(b) 30Q

(c) 30Q/8
(d) =ja/Zero



14. s fava @RREW) Be g g 7 gy fear Sar g

15.

16.

17.

A potential function is defined as
V(x) =0  for x<0

=V, for O<x<a

=0 forx>a

It is an example of:

(a) g fayd/Step potential

(b)faya % ot T fad/one dimension of potential well
(c)TRd 3madf geids/harmonic oscillator

(d) 3R faud Aferesl/rectangular potential barrier

SIS T AT WAA TY ... gl
The mean free path of molecules is

(a) G1d & JehATUN/inversely proportional to the pressure

(b) &Td & 3 ATUI1/directly proportional to the pressure

(c) 19 WR 31f8d =T81/does not depend on pressure

(d) &1 o ITHd & 3MUTfde,/proportional to cube-root of pressure
AEECARERRE L

Two magnetic lines of force

(a) IaRfF fiig W ufe=ye =l &/intersect at neutral point

(b) IR TUT 0T ¢fd F U fade HRal o/intersect near the north and south pole
(C) 3daT R Ufcwye Bl &/intersect at infinity

(d) ®1ft Ufdwse 781 HR Thdil/can never intersect

1 3B Th SRTTHB AT (x)=4x3PT ST AT oo gl

The average value of the function f(x)=4x3 in the interval between 1 to 3 is:

(@) 15
(b) 20
(c) 40
(d) 80



18. TYT & AMH® of dR HHT: 3500 A 9UT 4900 A R Faffdes fafh=ur o1 Iaei HId g1 TaUl

19.

20.

21.

& 9\ & T gH ARI 6 A ... 3furd # g
Two stars A and B emit maximum radiation at 3500 A and 4900 A respectively. The
temperature of the two stars A & B are in the ratio

(@ 1:7
(b) 7:5
(c)63:1
(d)5:7

e % AT 8 Wgad fhT STaTar U 3|

Anemometer is an instrument used for measuring

(a) 9 &1 TTfd/wind speed
(b) ¥R fafeu/solar radiation

(c) IgHEHIT &Td/atmospheric pressure
(d) IRIHETT Uapiu/atmospheric scattering

IrgHEd T SHTRITH BT YIRS TTHT .o gl

The percentage of oxygen in the atmosphere is approximately

(@) 79%
(b) 55%
(c) 32%
(d) 21%

aaaga;ﬁﬁm%ﬁ%ﬁm@r@maﬁ%aaw% {59 1 &1 fage 9ol o1
EGIE

When the ray of the Sun passes through a glass prism, the colour of light undergoing the
minimum deviation is:

()T Violet
(b) @TE/Red

(c) 831/Green
(d) iet/Blue



22. Tg-3mums ¥ 1001 & foIT GRMTd YUMeh & GHged 6 ... gl

The decimal system equivalent of the binary number 1001 is:

@9

(b) 12
(c) 18
(d) 28

23. 40 A1, T & fHf Qv B 2.0 W A F UH Yol & 31 I B §U 3P &g H € ¥4 4
TN, FRRagUUTAUGEUdRIgH 81 39 Jell & KA IR auT 39 Ao & a6l J8 &
P AT BT U faraT BT TEIUR 1N -aRUN &1 SIUTd faT g2
A shaft of diameter 40 cm is tightly fit into the centre of a pulley of diameter 2.0 m along
its axis so that the system rotates uniformly. What is the ratio of linear velocities on the
rim of the pulley and on the outer surface of the shaft? What is the corresponding ratio of
centripetal accelerations?

(@ 3,6
(b) 3,5
(©)5,5
(d)5,3

24. & f(x)= x sec(x)g A f(0) =
If f(x)= x sec(x), then f(0) =
(a) —1
(b) 0
€1
(d)

25. gfe ATs g At d AT=

If A is a symmetric matrix, then AT =

@A

(b)IA

(c) fawuf Afed/diagonal matrix

(d)Suded & ¥ U oft 78l/None of the above



26.

27.

28.

Ao - 3

Which of the following statements is incorrect?

(a) 3MTetT WWW‘%%/AIpha particles are helium nuclei

(b) 3TeHT HUT YIS ¥ I ARG 8/Alpha particles are positively charged

(c) forht fga Yea-Tfsha de@ T SHdTe 3MTehT HUN B SHolf A gl B
Alpha particles from a given radioactive element have same energy

(d) 3TeRT HUI Pt TIf fagga aut daet &st @ wTfad gt st

Movement of Alpha particles will be affected by electric and magnetic fields

forht e &1 MSa-ufera fRRTe ufaad 1.386x10481 3Tt 31ef oM .......... gl

Radioactive constant of an element is 1.386x10 per year. Its half life period is:

(a) 5000 a4 years
(b) 2500 TH/years
(c) 2000 T¥/years
(d) 1200 a¥/years

R g 5 - & & 2 3.
For fused silica, variation of the real part of refractive index as a function of wavelength in the
visible band is as follows:

(2) T T P 1Y 3UIdHIP dedl §
refractive index increases with increase in wavelength
(byaT1eef 9g1 & 1Y 3fuad-ie gedl §
refractive index decreases with increase in wavelength
(c)T1eef & 1Y 3uadHie T8l sgad §
refractive index does not vary with wavelength
(d)aTe= 400 nm F 647 nmEe AP 3AUddi Sedl g 3R 3 M R T WRucdig
refractive index increases with increase in wavelength from 400 nm to 647 nm, and

decreases with further increase in wavelength



29. 1 Y A ARl B Th g¥R & JHIR A Ye foar 1 B 1 UdS AR qEM =M H ORI i BT
TG HRl § 3R IP o9 P TG 2r’'g | §7 G aRRI & g g r IR GIDHIT & BT dteral
........................... &l

Two straight long wires are set parallel to each other. Each carries a current ‘i’ in the
same direction and the separation between them is ‘2r’. The intensity of magnetic field
at a distance r between the two wires is

@ilr

(b) 2i/r

(c) 4ilr

(d) =[™/Zero

30. ‘v’ W STl § gad fHat TgURATIS T Bt AT SroTl U A e ERUCSIG]]
8| T=dUdH; k=slea RR®)
Mean energy per molecule of a polyatomic gas with ‘n’ degrees of freedom is given by
(T=Temperature; k=Boltzmann constant)

() 3KT/2
(b) NkT/2
() KT/2

(d) 2kT/n

31. forsht Frord argHSea a1d Ut 0°C UR O, T a¥-HIH-Hd AT ..o H
The root mean square velocity of O at a given atmospheric pressure and at 0°C is
(a) I1g & AT ¥ 3{fYH/More than that of air
(b) A1g & o1 ¥ HH/Less than that of air
(d) ag & 7 ¥ RI&/Equal to that of air
(d) ag & o1 ¥ s GaY T81/No relation with that of air

32. o yoTeia SueRUr & faueT BT AT oo P HRU BT B

The limit of resolution of an optical instrument arises on account of

(a)fd®ul/interference
(b)faad/diffraction

(c)Ydur/polarization
()79 I P18 o 7€1/none of these



33.

34.

35.

36.

FHATG UshH & G H TG DU ..o 21 (dT qUT dU HHT: dIIAE & Rad aul
3HiaRe Sl & uRad- g1 Q drarsi aur W farar mar sri g 1)

The correct statement about isothermal process is (dT and dU are the changes in
temperature and internal energy respectively, Q is the heat energy and W is the work
done).

(a) dT =0
(b)du =0
Q=W
(d) ITgad Tfi/All the above

2
L X -100
2x—20

Xx—10

(@0

(b)1

(c) 10

(d) ITgad & ¥ Tw i T81/None of the above

gfe qesf adT fAfe0 A/1008 HH MMBR & HUT TR 3MMUfdd BT g O UAD UbIUfd B
DU IR BIC ..o & ¥ ¥ gikafdd grml

If a radiation of wavelength A is incident on particles having size less than A/100, the
scattering cross section of the individual scatterers will vary as:

(@) A°
(b) 28
() r*
(d) At

e gedt Bt s & ST fan ST § o gedt &1 g &1 agdm ...

If the radius of the Earth is reduced by half, the Earth's surface temperature will

(a) I IUTeH (Thaex) b °UeT/decrease by a factor two
(b)TR JuTeH (HhaeR) dd HeT/decrease by a factor four
(c) 3afkafdd XM /remain the same

(d)al IureH (@raex) d deil/increase by a factor two

10



37. DI I0E BN 1! fonkht IR defl B 7R v & 1Y godt & aRT iR gH @1 81 A

38.

39.

40.

Hef Bt AT 1 %dd UeTs St § o STD!
A satellite is moving around the Earth with speed v in a circular orbit of radius r. If the
orbit radius is decreased by 1 % its speed will

(a) 1 %ae® dgil/increase by 1 %
(b) 0.5 % T SeTl/increase by 0.5 %
(c) 1 %de TcTi/decrease by 1 %
(d) 0.5 % o TcTi/decrease by 0.5 %

TR WICH B WBISTEIHR QT oo SR W¥ied &t et gl

Fraunhofer lines in the solar spectrum are explained by

(a) 99 I/ Wien’s law

(b) Wie fATH/Planck’s law

(c) =g fATH/Newton’s law

(d) fx@w fAgw/Kirchoff’s law

PR A AR NS [ — I ITF g g

Coriolis force on Earth arises from:

() G2t & 3fef TR 39 guH/Rotation of Earth in its axis

(b) & & IRI 3R geat o gRehHUI/Revolution of Earth around the Sun

() 7T & HRUI AgHS ard | gerd/Decrease in atmospheric pressure with altitude
(d)gedt & gad g &7/Earth’s magnetic field

IR gt 7T T U= HrAara duT d1ed R ¥ S STHaTd BT H o gl gl

A particle performing simple harmonic motion and passing through the mean position
has

(a) Taifres faya IeTi/maximum potential energy

(b) T T1fde Fsifmaximum kinetic energy

(c) =gAH TIfad Heti/minimum kinetic energy

(d) Faffere e Sort aut faud SHeil/maximum kinetic energy and potential energy

11



41.

42.

43.

44,

1 F U TR 9 8 TS SHBT/DBT oo arl
A force F is a conservative force if its

(a) SMUHTRAT ]I gDivergence is zero

(b) TaUIdT I 8/Gradient is zero

(c) & I g/Curl is zero

(d) el U1 UqUraT S ] &/Both Curl and gradient are zero

DIz U8 fordit e § 1000 fiferm ot g8 )R g 8k 0.01 &3t &1 HI07 §41T §1 39 I8 &
T BIIT oo BT

A planet is at a distance of 1000 million km from an observer and subtends an angle of
0.01 degree. The approximate diameter of the planet will be:

()10 farfera= fab. it /million km

(b) 0.08 fHfera= fa.#t/million km
(c) 0.17 fifera= & = /million km
(d) 0.01 fafera= fa. 4t /million km

?}anHﬁ@awﬁaﬁuaﬁmuﬁﬁﬁam%ﬁWﬁ@ﬁ@aﬁuWW
Heeg
RIS o gRI fan Srar g

If E and H represent the electric and magnetic fields, the pointing vector S of an
electromagnetic wave is given by:

(a) S=E X H

(b) S=E . H

(c) S= (E X H)/wavelength@ 1)

(d) S = (E X H)/3maf (frequency)

SHTAD B B oo & =0 § Sifed fosar SIrar g

Lattice vibrations are quantized in terms of
(a) BIHi-/Phonon
(b)WIe/Photon

(c) Saidei-/Electrons
(d)T1H/Mesons

12



45.

46. "

471.

& € yerd § FAftfa Fofoiad arri # § fargeT uferly Seraw g
Which of the following wires of the same material will have the highest resistance?
(a)Frsan 1 fr . 8 qur ders 40 1
Radius is 1 mm and length is 40 m
(b)Brsan 1 fr e, g qur derg 8o i
Radius is 1 mm and length is 80 m
(c)Brean 2 fr e, g qur derg 40 Ht
Radius is 2 mm and length is 40 m
(d)Brean 2 fr e, g qur derg 8o

Radius is 2 mm and length is 80 m

The term “God’s particle” refers to:

(a) T BT &I gid/a mini black hole

(b) TSt ST A1 &f¥@T/anti omega minus baryon
(c) le™ sf9+/Higg’s boson

(d)=gfel/Neutrino

TF FYR FIEGIo WA (@R AlSH) W faaR FIfY o Tohd eiag T Hie & R
3R URHHU FRT & | I A B! FH&fl T §IE [ & AU I dreifOre IRaw o &
Udl iU

Consider a simple Hydrogen atom (Bohr model) wherein single electron orbits around a
proton. Find out the instantaneous linear velocity needed to sustain the electron in the
orbit.

(a) 3.3 x10° m/s
(b) 2.995 x10° m/s
(c) 2.2 x105 m/s
(d) 4x10” m/s

13



48.

49,

50.

et sdaela & A v’ P Y &faw T § et SR fega & (E)F sren Sar 81 °H
AT o Saiaeia &1 ST ‘m’ TUT 3MTA ‘e’] | HAMeR qd TR &fol =0T Td U &1 gRIT?
An electron is ejected with a velocity ‘v’ horizontally into a vertical electric field (E).
Assume the mass of electron as ‘m” and charge ‘e’, what is the horizontalacceleration
and trajectory in the vertical plane?

(a) E e, Ttel w@1/Straight line

(b) 0, TRT&Ie/parabola

(c) E m e a1 Hieft ¥@1/and straight line
(d) m e?, TRT&Ie/parabola

5 uF & fdt Ferla &t 250 V & fayaicr de SMaRRid foar SIidT g1 Sid § S (e 3 &
G 10 puF BT D3 GIRT ARG R ITb JHIGR H dide fhar srar g1 Jerlal & e
TS & 3R-UR faydicR fara1 gim?

A capacitor of 5 pF is charged to a potential difference of 250 V. After isolating it from
source, another uncharged capacitor of 10 uF is connected in parallel to it. What is the
potential difference across the new combination of capacitors?

(@) 250 vV
(b) 83.3V
(c)78.7V
(d)87.3V

forht faggd Fach & o/ 220 V I SITST TTdT § a9 5 A BT URT 3MERd Bt g1 3Mmem effex art
DI ER d9HM ¥ 3710 8q 98 a1 G0 TiIT? (@ Wi ST aiad= 25°C, U dt
fafRry Sam &mdn 4.186 J/g °C)

An electric kettle draws a current of 5 A when connected to 220 V. How long it will take
to boil half-a-litre of water from room temperature? (Assume room temperature 25°C,
specific heat capacity of water 4.186 J/g°C)

(@) 2 min 23s

(b) 1 min12s

(c)4min46s

(d) 23 s

14



51. T gt UfeRIY R ¥ gad g RL IRy 9T e RC URuy & &iadie IWE g1 i L=12 H

52. &d

53.

YT C= 3 uFg AR 3R PIalich &1 A faba 82
A series RL circuit and a series RC circuit, having same resistance R, have equal time
constants. If L=12 H and C= 3 uF, what is the value of R and the time constant?

(a)2Q, 12 us
(b) 2 kQ, 12 ms
(c)4kQ, 12 ms
(d) 2 kQ, 6 ms

*He 1 T9 FamoRmdl $eR # HeIRd a1 S &1 99F 1G9 10 WepT ITamT
Wﬁaﬁﬁwﬁﬁﬂﬁ%ww P U IS 1l 5| TG T8 BIex 45 e BT Hal
g ll fobef 11 % “He arsa & uRkafid gaim 81T2*He & am 1 [ 19 =20.9 ki/kg3iR “He &
HYAD =4.2 KT S g
Liquid “He is stored inside a cryostat container. It is then boiled by using an immersion
electric heater using 10 W. If the heater works for 45 minutes, how much of the liquid
“He might have converted to vapour? Given the latent heat of vaporization of *He=20.9
kJ/kg, and boiling point of *He=4.2 K.

(a) 1.29 T2 /kg
(b) 8.42 f&2./kg
(c) 12.34 fo U1 /kg
(d) 16.81 fm/kg

T oS Uaic 100 m/s & T ¥ ISd §U U IR &l dRdll § Fordh d1& I6HT 3T 60 m/s 8l
ST g1 afe ITBT 40% T Fholt I Uele &I diftid &R /g A8 gt 8 <) Udie & argqH o
frat serasl g3 arfle as &1 fafkiy w1 125 J/ (kg.K)§ |
A lead pellet flying with a velocity of 100 m/s pierces a wall, following which its
velocity becomes 60 m/s. What will be the increase in temperature of the pellet, if 40%
of its lost kinetic energy is spent for heating the pellet? The specific heat of lead is 125
J/ (kg.K).
(@ 10.2°C
(b) 24.3°C
(c) 321°C
(d) 42.7°C

15



54. forddt Writex &1 URRIY 13 Q B 3R IS W ST Gaidd 100 A B 4RI & forg sixrifad fowan
T g1 T 3ifaRad Tic SIS oM & 918 39 IUHRUT J Faifde 750 A B YRT &7 H19T THT &)
ST & | 39 Sifafad =i &1 ufeRiy fad= gime
The resistance of an ammeter is 13 Q and its scale is graduated for a maximum current of
100 A. After an additional shunt has been connected, it becomes possible to measure a
maximum current of 750 A by this instrument. What is the resistance of the additional
shunt?

@ 2Q
(b) 4Q
() 5Q
d 7Q

55. FHIBRT V(t) = 100 sin (20 it t) VoltsgRT fdt Terad ¢RT 1 dieedr <1 St ¢ | Jaffdie dieed,
rms dieedl Tl HTGRT B A BHRE oo gl
The voltage of an alternating current is given by the equation V(t) = 100 sin (20 = t)
Volts. The values of maximum voltage, rms voltage, and frequency respectively are

(a) 120V, 60.5 V/, 5Hz

(b) 130V, 68.6 V, 20 Hz
(c) 100V, 70.7 V, 10 Hz
(d) 100V, 50.0 V, 20 Hz

56. Tfe a> 08 A BEAT f(X) = ax? + bX + € BT oo R YH A ]
If a> 0, then function f(x) = ax® + bx + ¢ has a minimum value at
(@ x=al2b
(b) x = -a/2b
(c) x =-b/2a

(d) Sudad ¥ ¥ ww ot 981/None of Above

16



57. T afore for avrceed A 9 o va-fol gadl S1or 0°WR 6l fored WR safad gt 81
39 forked & T dql & &g BT AR ‘d’8 | I fohed I THI-THRON & 7T Yb1uH &1 =l

Assume thatX-rays having wavelength ‘A’ are incident on a crystal at a glancing angle
‘0’. Spacing between the principal planes ofthe crystal is‘d’. The condition for Bragg
scattering of X-rays from the crystal is:

(@) 1.2dsin(0) =n A (STgi/where n=1,2,3...)

(b) 1.6 d sin(®) = n A (STgl/where n=1,2,3...)

(c) 2.0 d sin(B) = n A (S8l/where n=1,2,3...)

(d) 1.8 d sin(0) = n A (S8i/where n=1,2,3...)

58. I3 URI-fa0l ogd 3 kV TR Y=ITerd gial ¢ | Ics U -Thrul ol Jad & aUIGH ............ gl
An X-ray tube operates on 3 kV. The shortest wavelength of the X-rays produced is:
(a) 0.412A
(b)4.12 A
(c)41.2 A
(d) 412 A

59. fufeiRad & A & &1 7Tad 82

Which of the following is incorrect?

(2)IT UHI0H YT U 1ufH 8/Raman scattering is inelastic scattering
(b)Fe 3mgfy uraf Bt T YTl ey XY €
Raman lines in the low frequency side are Stokes lines
(c)I Mgl Ty Bt I ¥@MY Tiaw-faRieht Y@ €
Raman lines in the high frequency side are anti-Stokes lines
(d) I YWY 3Ry SIAA # SR 3ieRTel 9 o &

Raman lines are unequally spaced in frequency domain

17



60.

61.

62.

63.

A IO fas THaull UeIRT, 3udd-ic n=1.55% Jad fhdl g & Wic & ag-Hid SaRIgE R
TITId & | TRTATcTd UehT=T & YUl {aur & fo1g STUa (0)hT HI0T faraT BT aTfeE?

Assume that monochromatic light is incident at the air-glass interface of a glass plate
having refractive index n=1.55. What should be the angle of incidence (6) for the
reflected light to be fully polarized?

(a) B=tan}(1.55)

(b) B=sin(1/1.55)

(c) 6=cos™(1/1.55)

(d) ITgad & § uw +f T81/None of the above

180 .1t daT HIg Afdd F@fR U J XA fodt graa U0 & I TeT 81 DT I TRR
o™ & fore 39 g1 &t =g7aH daTs fohan gl Tniee?

A 180 cm tall person stands in front of a vertically mounted plane mirror. What should
be the minimum length of the mirror to view the entire length of hisbody?

(a) 45 9.1t /cm
(b) 90 T7./cm
(c) 135 ¥./cm
(d) 180 ¥4t /cm

9 9 q g & RIYY W UHI BT Wi 8IdT & a9 Wafid YHR & ol H gHare
LIRS A & R g

When light suffers reflection at the interface from air to glass, the change in phase of the
reflected light is equal to

(a) 90 f&Ui/deg
(b) 180 f&3t/deg
(c) 0 f&Hit/deg
(d) 270 f&t/deg

T & vard 9 Fftfa g et 3t oAy 1 . 9wt 4 W, SR aHE ERT:4000 K @ 2000 K
&1 Ugel 3R g dll & gRI Ul Qs fafeRd Seif & ot &1 3rgurd b= g

Two spheres of the same material have radii 1m and 4m and temperatures 4000 K and
2000 K respectively. The ratio of the energy radiated per second by the first sphere to
that by the second is

(@11
(b) 16:1
(c)4:1
(d)1:9
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64. T o S argHed # 6 a1 &1 U URIA S i O 3RIfRd 8 38T 81 a9 I

65.

66.

67.

Assume that a parcel of dry air in the atmosphere is ascendingadiabatically. Then its
temperature will:

() 6.5 K/km &1 & ¥ d¢7T/increase at a rate of 6.5 K/km

(b) 6.5 K/km &1 &3 ¥ "cT/decrease at the rate of 6.5 K/km

(c) 9.8 K/km @1 & ¥ FgTT/increase at the rate of 9.8 K/km

(d) 9.8 K/km 1 &R q UcTM/decrease at the rate of 9.8 K/km

e fordt SETd 1 8% R YHM §d ¥ ART ST 8 a [ sfaey § g i Faifde gt uR
BN (UG TUT 3 THTA DT ToR 3G B Forteb IR H ITRI § Fardm 781 71471 §)

If a baseball is hit exactly with the same force each time, in which situation will the ball
travel the farthest (ignore wind and other effects that are not stated in answers).

(a) 2d 9UT Y arg/Cold and dry air
(b) =ftd 41 =9 9g/Cold and moist air

(c) SWT dYT b drg/Warm and dry air
(d) ST TYT 9H drg/Warm and moist air

GEHATT Mg (f) & L a9 U1g Bt @ TGRS (8) oo &Y BT UTer Bl g
The skin depth (8) of a good metal for the microwave frequency (f) follows the relation
(@) Oocf

(b) docl/f

(c) Socflf?

(d) Socl/f?

10 #1. da1 U R 50 f.an. YR & 31efi9 g S 39 dR & ®R WR1 &3 Soqd™ ama

%%aﬁ?aﬁa?ﬁﬁmw%l fo1 g¢ a8 IR H9 o sfiway guf/fFe &=
?

A 10 m long string will break under a load of 50 kg. A mass of 1 kg is attached to the

end of this string and is moved in a horizontal circle. The greatest number of

rotations/minute, which the string can have without breaking is nearly

(@) 67
(b) 570
(c) 37
(d) 97
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68.

69.

70.

AT ITTAM (30°C)WR felt faggd glex & amue dw o1 Ufakly 80 Q 81 51e I giex &l
230 V UTaR 9Wls § $ae (61 Sdl ¢ a9 URT 2.3 A & RIE IF R 5! 51 39 8ex o
RIS ATUHM fhd=T 8?2 ST SRR AU dd & UfeRIY BT aIaHH 0T, 39 dIaH 3o & fad
3d 2.5 X107 °C g

The heater element in an electric heater has a resistance of 80 Q at room temperature
(30°C). When the heater is connected to a 230 V power supply, the current settles to a
steady value of 2.3 A. What is the steady temperature of the heater? Temperature
coefficient of resistance of the heater element averaged over the temperature range
involved is 2.5 x104 °C1,

(a) 1000°C
(b) 1030°C
(c) 970°C
(d) 940°C

Tt Pt g & PIs N1 39 UHR Iadl g [ geat § ad 99 589.0 nm &1 Wifead @l
589.6 nm W fG@Ts ol 81 EfP-381 IR 39 dR &1 i fova! 62

A star moves with respect to Earth such that the sodium line at 589.0 nm is observed at
589.6 nm when viewed from Earth. What is the speed of the star in the line-of-sight?

(a) 806 km/s, gt ¥ gX SfTd §¢/moving away from Earth
(b) 1259 km/s, g2t ¥ R SId g¢/moving away from Earth
(c) 1813 km/s, Gudt &1 3R 311d §¢/moving towards Earth
(d) 306 km/s, Gt ¥ R ST g¥/moving away from Earth

fopft et uftrferesT & ofef ¥ Bl §U dis @d R 100 A &1 URT BT 98- HRdl gl 39
ORATRTEST gRT ST & 0.05 T 81 39 URATfrT & 3fef ¥ 5 il wR o fofg &1 uRomedt &=
foem grm?

A long wire along the axis of a long solenoid carries a current of 100 A. The field due to
the solenoid is 0.05 T. What is the resultant field at a point 5 mm from the solenoid axis?

(a) 48.0mT
(b) 50.2 mT
(c) 60.4mT
(d)5.02mT
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71.

72.

73.

4 T, aRg BRI O SraiT fbd g vt TiaR-wie Yot R faaR Sifor 1s1d 39 fasft 5 kv
HId & 3R-UR Hae [T A1 § 96 5.5 mJ B 3ol & HSRUT gd TAD Wie & [ HTaRISH
& d BT URSBE P |

Consider a parallel-plate capacitor separated by an air gap of 4 mm. Calculate the area
needed for each plate in order to store energy of 5.5 mJ when connected across a 5kV
source.

(a) 2000 cm?

(b) 20,000 cm?

(c) 200 cm?

(d) STad A J u& off 781/None of the above

TH-gaR & U YT & HSel &1 3= IRbed 2 mH g | fhft fad w9 R ugelt Freel o1
YRT 1.6 x 10° A/s &1 TIfd & Feat & dl 39 9T gORI $eel & 3R-UR URd dieedr famt
B

Two coils, close to each other have mutual inductance 2 mH. If the current in the first
coil at a given time increases at the rate of 1.6 x 10 A/s, what would be the voltage
induced across the other coil at that time?

(a) -3.2V
(b)3.2v
(c)6.4V
(d)-1.6V

frdt e Rem & T ¥ 5 fe . gt R Wifid dewa &3 &1 9aifde 7F 0.5 nT 8138
T §T b a8 T el il &l fAdbRd &l §, Ia1gU fadmRd uraR = g

The maximum value of magnetic field measured at 5 km distance from the antenna of a
radio station is 0.5 nT. What would be the power radiated assuming that the antenna
radiates spherical waves.

(a) 93.7 KW
(b) 9.3 MW
(c) 937 KW
(d) 9.37 kW
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74.

75.

76.

DIz AR Advew aR W A 8, St gt § 10 Uer-asf & g R f¥ya g1 afe a8
SaRem™ 0.8 ¢ HIRR A F AT & A TP R Bt AT & (AT 39 SAREAE gRT HIfud
T fhe=1 B2 ‘¢’ UHIRI BT AT & |

An astronaut takes a trip to nearby star, which is located a distance of 10 lightyears from
the Earth. If the spaceship moves at a constant speed of 0.8 ¢, what would be trip time
measured by the astronaut for one-way journey? ‘c’ is the velocity of light.

(a) 10 T years
(b) 7.5 a¥/years
(c) 8 T years
(d) 1.75 d¥/years

DI Afad fHe T H&f T U BT § gl BT A0 18 °C TR ST 39T T[T 31 afg 39
fdd & =T BT dUAH 35 °C g 3R HUS I F1eR feaarell & &7 83%hd 7.5x10° cm?g a
ﬁ?mgm 15 e o gHaTd Sol & g BT Ual TRl TF S fob @ &t Icwiobd
0.9g|

A person enters an A.C. room that is maintained at 18 °C. If the skin temperature of the
person is 35 °C and unclothed (exposed) skin area is 7.5x10% cm?, find the approximate
net energy loss by radiation in 15 minutes. Assume emissivity of skin as 0.9.

(a) 6.298 J
(b) 62.98 J
() 6.298 k]
(d) 62.98 kJ

4000 m33maa aT 3000 kg S0HM ¥ gad fodlt e &1 gifery ¥ 4RT ST g1 afe arg &t
JgaT 1.2 kg / m*8 3R 0.18 kg/m3®! Ta=TaT aTall giferdd 39 &R H G aRE R Il € <l
I TR & GRT ITT Ol Feh-iaTel Haiiere G b1 grm?

A balloon having volume 4000 m? and mass 3000 kg is filled with helium. If the density
of air is 1.2 kg / m® and the helium gas having density 0.18 kg/m® completely fills the
balloon, what is the maximum mass of the load that can be lifted by the balloon?

(@) 2.654 x 10* kg.

(b) 1.080 x 10°kg.

(c) 3.067 x 102 kg.

(d) Iudad | ¥ U Ht T8T/None of the above.
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77. < Ugam, ! dersdl & o9 22 9 W&m% % Fod WA R Qe g 81 T g g

78.

79.

& SR 378 I T 30 GIa IUT GERT 36 G B & | 3 UGAH DI AAGT ..o e
Two pendulums whose lengths differ by 22 cm oscillate at a given place. One of them
makes 30 oscillations and the other 36 oscillations during the same time. The lengths of
the pendulums are:

(a) 48 cm, 26 cm
(b) 66 cm, 44 cm
(c) 72cm, 50 cm
(d) 84cm, 62 cm

150 V & fava & H1em 3 aRd T 7T fBeht Saagia &1 ¢ SITel aTGH ... gl
De-Broglie wavelength of an electron accelerated through a potential of 150 V is:
(a) 0.1004 A

(b) 1.004 A

(c) 10.04 A

(d) 100.4 A

TR TICH XS & SR-UR FHEUT digal § gad 4d TP, a1 & W g8 320 nm &1 Alers
aret farddt arex e WR 3mufad 8T 81 39 arex fhed &7 suadid 1.338 1 fard aivTeed W
Tt e & forT I fOhed GRT UHTRT 1 RIGAH aIead gim?

White light with uniform intensity across the visible wavelength range is incident on a
water film of thickness 320 nm, suspended in the air. Refractive index of the water film
is 1.33. At what wavelength is the light reflected by the film brightest to an observer?

(@) 455 nm
(b) 496 nm
(c) 567 nm
(d) 632 nm
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80. axgeft & Ufafdd s & fog 32 R = ik 24 M. wiwg g & fdt ITa A= &1
JUANT T ST 81 39 a9 & 3Udd- R IR #Rd gU, XA AMES &1 )T A 8d, v
ﬁgﬁm@maig&ﬁaﬂﬁvﬁqquwmmm?gf@amsﬁﬁ TS YT BT
Jareef 550 nm g1

A convex lens of 32 mm diameter and focal length of 24 cm is used to form images of
objects. Considering refraction of the lens, what angular separation must two distant
point objects have to satisfy Rayleigh criterion? Wavelength of light from the distant
objects is 550 nm.

(a) 2.1x10® rad
(b) 2.1x10°° rad
(c) 2.1x10* rad
(d) 2.1x107 rad
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