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[1] When a thin film of thickness ¢ is (a) 107 Joule (sfe)
placed in the path of light wave emerging _3
out of S; then increases in the length of (b) 107" S
optical path will be (c) 10”2 o
a)(u-D«
®)(ut+1)s
c) ut
©n [3] Vi =- 4np represents
(Dp/t :
(a) Maxwell’s equation
[1] St& v ol fbe, o werE 1 &, a1 S, , o
¥ o g S S N (b) Laplac’s equation
s e € adid fe A (c) Poisson’s equation
@ @-1) t' (d) None of these
u pu—
b (u+ 1)1 [3] VP = — 47p yaRia wxar ¥
(©) e (2) Feeier e
O ) e e
(c) urzgiT |Hia=oT
[2] A beam of unpolarised light having (d) &7 1 e 78
flux 10° watt fails normally on a polarizer
of cross sectional area 3 x 10™* m?. The
polarizer rotates with an angular frequency [4] The energy of electromagnetic wave in
of 31.4 rad / s. The energy of light passing vacuum is given by relation
~ through the polarizer per revolution will be 5 5
(a) (E72e0) + (B/2up)

(a) 107 Joule , ,
(b) (1/2)€oE* + (1/2)uoB

-3
(b) 107 Joule () (B2 +BY /¢

1072 Joul
(¢) 107 Joule () (1/2)€E? + (B¥2y0)

-1
(d) 107 Joule [4] Fera gradg axa & Tt & Sl @1 Ty ¥

[2] v sred vere go Rrge werd (Fare) 10°

2 2
dfe ¥, o ARSI R wherEe 8 3 x (@) (EV2€0) + (B7/210)
107" m?. ¥ o= € smafr 2 ¥ GoREeR v (b) (1/2)€E? + (1/2)uoB?
i smaft 31.4 Ra 9R Vo & TRA I (c)(E*+BY) /¢
TP TP W ORI ¥ o[ arelt Farer (d) (1/2)eoE* + (B*/20)

# At B HH B
AP/2017/0039 Series-D Page | 1
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[5] A magnetic dipole of dipole [6] 7 Frraa aifte ol wfder Rval &1 9ga
moment m is placed in a non-uniform-

magnetic field B. If the position vector of Frah & ¥ i Y w27
the dipole is r, the torque acting on the o( x,=3xyz—4tand A( x, f)=(2x-
dipole about the origin is i+ (y— 22)] + (2 - 26 R, 78
(@) rx( m. B) v Freis ¥ |
(b) rxV ( m. B) (a) &, it o1 &

- = (b) &, @R~ 15 A
(c)( mx B) |

(e w=08d

(d(mx B+ rxV{(m B) d) 78
[5] ve Reuda g e s AR

[7] An infinite conducting sheet in the x-y

m ¥ B YD FA GIH & B A <@ plane carries a surface current density K

S ¥ | A g <o AR % o along the y-axis. The magnetic field B for
Z>0is

& g D IR TG A A g YT T AT BAI (a)B=0

@ rx( m. B) () B = oK k/z

(b) rx V( m. B) (€©) B=poKi/2

(©) ( m x B) (d)B = oK J/ (x2+ 2%

(d)( mx B+ rxV(m B) [7] v o= arers AT B x-y ©F § y-

I F IR NP T o) o g9@ K T 8@
g9 Z > 0% g grom & B &1 |6 @ @

[6] Can the following scalar and vector (a)B=90
potentials describe an electromagnetic

field? (b)B=poKk/z

0( x,)=3xyz—4rand A( x, H)=(2x- (c)B=pKi/2

ol + (y = 22)] + (z — 2™ K, where wis a (d)B=peKI/(x*+2H)»
constant.

(a) Yes, in the Coulomb gauge

(b) Yes, in the Lorentz gauge

(c) Yes, provided o =0

(d) No

AP/2017/0039 Series-D Page | 2
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[8] The vector potential due to current [10] The electric field inside the sphere at
distribution is: a distance d from the centre is
(a) A = (po/ 4mr)[P] L
(a) Ep 4
(b) A = (o[j]/ 4mr) ;
—kR% A
T
(©) A = (1/4eo)[P] (b) e,
(d) None of these L
(©) €a
[8] o1 & faaxwr & HRuT |faw favw B .
(@) A = o/ 47)[P] @ e
(b) A = (uolj]/ 4nr) [10] ve et o ofer 7w 9 d g W I &
(c) A = (1/4ne)[P] F1 H EW
(d) 7 & o7 T L
(a) €
—kR*? 'F'
[9] A Michelson interferometer is (b) e,
illuminated with monochromatic light. —ed® -
When one of the mirrors is moved through ()=, 8
a distance of 25.3, 92 fringes pass through
the crosswire. The wavelength of the —kR® &
monochromatic light is (@) e
(a) 500 nm [11] An electron gains energy so that its
mass becomes 2my. Its speed is
(b) 550 nm
(a) [(V3)12]c
- (c) 600 nm M ]
(b) (3/4)c
(d) 650 nm
(c) (3/2)c
[9] To WEHeraT SERBRMICY WX U quil JahreT
(d) V[(3/2)c]

UgA1 ¢ 99 BIE T 407 25.3, g Herar ¥ 79

11] ve serael= St ure oxar & e HrRol
PRIARER | 92 el o[ & | Thai YR t

TAPT TAAF 2mg & a1 E | g9 Iy a1 B

A AT ¥

(a) 500 nm (a) [(V3)2]c
(b) 550 nm (b) (3/4)c
(¢) 600 nm (c) (3/2)c
(d) 650 nm (d) V[(3/2)c]

AP/2017/0039 Series-D Page | 3
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[12] In an electromagnetic field, which one (b) a/®

of the following remains invariant under

Lorentz transformation? () Ca)yo

(a) Ex B (d) a/(4w)

(b) E* — *B*

(c) B [14] What are charge density and the total
charge of the system which gives rise to

(d) £ the electric field E(x)=[(qe *")/*] R?

[12] v dega gredhia & o 1 & 9§ 31 akeg] (@0

RFIARYT & AR 3rael / srafakia <& & (b) +1

(@) Ex B (c) -1

(b) E*— B> (d) £1

(c) B* [14] g &= E(x)=[(qe ™*")/r*] Kser=t @

(d) E? & for WOTER T oTET TR e et odE BN
(a) 0

[13] The dispersion relation for (b) +1

electromagnetic wave in a certain medium
is given by o® = ak, where a is a constant, () -1
o the frequency and k the magnitude of the
wave vector. The wvelocity of energy
propagation in this medium is:

(d) £1

(a) a/(20)

(b) alo

(©) 2a)o

(d) a/(4o)

[13] v& fafea wiegw & Sep@ gradhg avw o forg
Seg / Feeae weeg o = ak, ¥, ol

a Fraa® &, o MRy oR k a3

Jaex BT IRV & | AeTH H Holl D

HEROT P T B

(@) a/Qw)

AP/2017/0039 Series-D Page | 4
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[15] The photoelectric threshold of [17] A beam of light of wavelength A with
tungsten is 2300A°. The energy of the illumination L falls on a clean surface of
electrons ejected from the surface by Sodium. If N photoelectrons are emitted
ultraviolet light of wavelength 1800A° is: each with kinetic energy E, then:

(a) 0.15eV ' (a)NoxLandE < L

(b)01.5eV (b)NocLandE o 1/

(c) 15eV (c)NocA andE < L

(d) 0.30 eV (d)Noc1/hand E oc L

[15] &t 1 wabret Feg 29t (dremes) 2300A°,

¥ | RIS waprer Rrat g 3 1800A° 7] e s g RET A, SR 2w

&1 ¥ |8 | e goae A ol g YA L &, 9am & 9% |8 I st
(a) 0.15 eV A 132 N e # wregce foe ¥ o
(b) 01.5 eV & U TR ol E ¥ a9

(c)yl5evV | ‘ (a)Noc LamE oL

(d)0.30eV (b) Noc L7 E o 1/4

()N A aaE <L

[16] An electron with rest mass m,, moves
with a speed of 0.8 c. What will be its
present mass is:

()N l/AganE L

(@) o [18] Bragg’s equation will have no
(b)ym,/6 solution if
(c)5m,/3 () L>2d
(d)3m, /5 (byr<2d
[16] v sevei R Rer et m, ¥ 9k (©r<d
0.8 c. i & TREE ¥ | g T T @ —d
" [18] 31 <ehamvor o 2 er 78 2
Wm (@) A>2d
(b) m, /6 <2
(©)5m,/3 1<
(d)3m,/5 e

AP/2017/0039 Series-D Page |5



https://applink.adda247.com/d/XhqWf9lSap

Adda247

[19] The wavelength associated with a constructive interference is ;)bserved at 0
gold ball weighing 200g and moving at a equal to:
speed of Sm/h is of the order of: (h = 6.626 (a) (n/6)
x107* Js)
b) (n/4
(@) 10 'm (b) {m/4)
c) (/8
(5) 10 m (<) (x/%)
d) (n/3
(c) 107" m (@ (=73)
a0 [21] vos fpeear A sl Q0 d &1 M o jE
() 107" m et @ U @ p = h/d, & 9 h <
[19] Pareies & T ST WRafid i ¥ O BT g4
T% W ) gier R o 200 o & AR W 2 ) Taefred e @ fo1v O @1 A BT
Sm/h & 7Y ¥ A ¥, 39 9l @ S A (a) (1/6)
faperr 2 (h = 6.626 x107* Js) o (n/d
(a) 10"m (0) (m/4)
(6) 10 m (©) (m8)
©) 107 m (d) (n/3)
(d) 10 m [22] Which one of the following is
accompanied by the characteristic X — ray
emission?

[20] Compton’s scattering experiment

oo > a) Helium nucleus emission
seems to indicate that radiation has @)
(b) Electron emission

() Wave-like properties (c) Positron emission

' . -I; .
(b) Particle-!ike properties S ). Ay

(c) Both wave and particle-like properties

(d) Neither wave-like nor particle-like f[elﬁ]ﬁfﬁga § Y D AfreTaidE Teg—X & |1
properties IeafTa B &7

[20] (a) ﬁs‘l%m AN BT ST

Prege wheRT &1 wan g9 ¥ & fafeRo & o (b) seiEE @1 SSH

(a) T B e TR (¢) uiRg &1 IcaeH

(b) o1 & aRE T R (d) K~ zereiran S

(c) ST, I 3R BT A AE T T
(d) 7 & o1 ) IRE AR T A HUT A TRE YT}

[21] The interplanar separation in a crystal
is d. If the incoming electrons have a
momentum P = h/d, h being the planck’s
constant and the momentum makes an
angle 6 with the reflecting planes, the

AP/2017/0039 Series-D Page |6
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[23] An electron of mass ‘m’ and charge [25] ®o1 & amaw &1 SWiEAT T BT, T
‘e’ initially at rest gets accelerated by a

a1 e P{x) =N€§j§+ thx
constant electric field £. The rate of charge

of de-Broglie wavelength of this electron (2) Uk

at time ¢, ignoring relativistic effects, is (b) (hk)/a

(2) [-h/(eEP)] (©0

(b) [~eht / E] (d) (Ih)/(a”)

() [-mh/(eEP)]

(d) [-h/(eE)] [26] For the rigid sphere of radius a, the

scattering cross section at low energies is

[23] & serah e samm ‘m’ dR s ‘e’

o e v g SV
E @ g @R 2 ¥ | ¢ 7 & 5ot @ o de- ‘2’
Broglie gy @ saem 1 <) @ 8, (b) ma
Qe & gE P T T (¢) 3nd’
() [h(eEP)] (@ 4
(b) [-eht / E] [26] a fa & 33 R & g 77 el 1
(c) [-mh/(eEr)] HeRT ha—da &
(d) [-h/(eE)] (a) 2nd’
~ (b) nd’
[24] The energy of a particle in a box is (c) 3nd’
given by: (d) 4nd’
(a) Continuous energy spectrum !
20202V 9m] 2
®) [(n27t2 N n; 2)] [27] Which of the following is not a Boson?
(©) [("h")/(2mL n")] (a) Neutral helium atom
- (d) [(nh)/(2m)] (b) a — particles
[24] va s & Fo7 Y Soll had B § (c) Photon
(a) I S T (d) Muons
(b) [(*7*h*)/(2mL?)] [27] Frer 3 & v i 8 37
(c) [(*h®)/(2mL*n?)] (a) e Rferm 3y
(d) [(nh)/(27)] (b) s (o) — T
[25] The expectations value of momentum (c) B

of a particle v:/hose wave function is (d) =t
@(x) =Ne =+ ikx js given as:
(a) Ok
(b) (hk)/a
()0
(d) (m)/(a")

AP/2017/0039 Series-D Page | 7
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[28] If the oscillator is in its normal state, [30] o [x, p] = i, ¥ [, p] 1 77 &
_then the probability of finding the particle

21 ¥’
outside  the  classical limits s (@) @x ,
approximately: (0) -2 x
(a) 16% ‘ (¢) -3iLlx
(b) 24% (d) +3i v’
(c) 48%
(d) 84% [31] The time — independent Schrodinger
[28] af S ST TR areen ¥ ¥ @Y equation of a system represents the
FeTfiepeT T S 9RO D U A E conservation of the
ST T AT A & (a) total binding energy of the system
a) 16%
(a) 16% (b) total potential energy of the system
(b) 24%
(c) total kinetic energy of the system
(c) 48%
(d) total energy of the system
(d) 84%

[31] o youmreh & wHY WA AR

[29] Which one of the following relations (Schrodinger) Wi e e fram

is true for Pauli matrices oy, 6y and 6,? Tl R ¥

(a) ox0y = 0y0%

(b) 6,6y =G (a) worreht & quf §EH ot B
xVy z

(c)cc —is (b) yomel & Ui Rerfas it &1
xVy z

_ (c) yotrelt & qo Tt ot @
(d) oxoy = 0,0,
[29] ursel (Pauli) #fegw o, oy T2 0, (d) gomett & qui St

% foTu A1 9 9§ 9 91 W9y 9 -

(a) ox0y = 60
(b) oxoy =0,
(¢) oxoy =io,

(d) oxoy = 0,0,

[30] If [x, p] = i[], the value of [x’, p] is
(a) 2iJ¥’

(b) -2i_ s

(c) -3i ¢

(d) +3iC ¥’

AP/2017/0039 Torisal Page | 8
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[32] The normalized wave functions ¢
and @, correspond to the ground state and
the first excited state of a particle in a
potential. You are given the information

that the operator A acts on the ‘wave
functions as A= @ = @; and A = @5 =

%1 . Which of the following are eigen
functions of A%?

(a) @1 and @2

(b) ¢, and not ¢,

(c) ¢; and not @,

(d) Neither @, nor ¢

[32] Wﬁ'ﬂaﬁmaﬁm ¢ and @,
P D TR STTaRAT R e AT e &
STHY | SMUP! TG & 5 TR Betep! UR ST
A= P = ‘Pzﬁeﬂl&:‘f’z= Py
1 TE I IR B | F ¥ D A2 B e
AR &7

() @1 3R @2

(b) @2 @R ;7@

(©) @1 IR @2 7

(d)=f€f(p1=f€r(p2

[33] If the particle is in the first excited
state, then the probability of finding the

particle is maximum at
(a) x = (L/6)

(b) x = (L12)
(©) x = (L/3)
(d) x = (L/4) and (3L/4)

[33] 3% =01 g ST sraven # ¥ 9 01 B
Y S B GHET i Bl
(a) x = (L/6)

(b)x=(L2)
(c)x=(L/3)
(d) x = (L/4) aan (3L/4)

AP/2017/0039

[34] For nitrogen C, — Cy= x and for argon
Cp, — C, = y. The relation between @ and b
is given by

(@)x=y

b)yx=74

(©)y=7

(d) = (12)y

[34] Trgo SR 3w & fow wwer: Cp, — Cy = x

g C, - Cy y. 8@ a &R b
P AT § G BT

(@x=y

(byx=74

()y=17

(d) x=(1/2)y

[35] A reversible and an irreversible
engine are operating between the two same
temperatures. The efficiency of

(a) Both the engine will be 100 %

(b) Reversible engine will be 100 %
(c) Irreversible engine will be 100 %

(d) Reversible engine will be greater

[35] & T ol @ 7ew TS Wiyt AR
UF a9 BRI B B ) 3T &l g
(a) T 5o &Y ema 100 % &

(b) gftractt go1 & emrar 100 % ey
(¢) sufadt so= & emar 100 % &
(d) ufadt s & eman aIfere B

Sertes-D

Page | 9
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' [36] The ideal black body is
(a) Lump of charcoal heated to a high

temperature

(b) Metal coated with a black dye

(c) Glass surface coated with coaltar

(d) Hollow enclosure blackend inside and
having a small hole

[36] v armaet gt fis &

(a) S=d AU qF TH g TRBIA HI &N

(b) w1 o & M g eg

(c) PR & T g2 W) A I

(d) ofex 1 TR AT T W e R T
BreT fos &

[37] Air in a cylinder is suddenly
compressed by a piston, which is then
maintained at the same position. With the
passage of time

(a) The pressure increases

(b) The pressure may increases or
decreases

(c) The pressure remains the same

(d) The pressure decreases

[37] Riferer & a1y @1 Tae e & gr
TR B & T TP TIH WX FAIY & ¥ |
TqHY TRA B I

(a) 3919 FgT

(b) a3 o T1 9 wHAT &
(c) S91a Fyen s <&
(d) z=m@ Tem

AP/2017/0039

[38] Vander-Waal’s equation predicts that
the critical coefficient of a gas
[(RTc)/(P.V.)] has the value

(a) 8/3

(b) 2

(c)4/3

(d) 3/8

[38] arex—dTel wieHRoT F1 o1 & 3 g @

Fifee 7quid [(RT)/(PV.)] 1 79 ¥
(a) 8/3

(b) 2
(c) 4/3
(d) 3/8

[39] The Joule-Thomson coefficient
(OT/0P)y, for an ideal gas is
(a) Less than zero at all temperatures and

pressures
(b) Zero at all temperatures and pressures
(c¢) Greater than zero at all temperatures
and pressures

(d) Can have any value depending on

pressures and temperatures.

[39] smeel ¥ & ferg Ser—eitv uiis (OT/OP),
T

(2) 99 9uEH AR I W T ¥

(b) @ AP 3R T9@ W W ¥

(c) & quEH IR S9E W Y § M ¥
(d) 39 3R qHEH TR AR IR Fe g |

A B GHaT &

Series-D

Page | 10
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[40] Which one of the following properties [42] On the T-S diagram, an isotherm is a
of a body remains constant during a straight line parallel to the entropy axis.
reversible adiabatic process? What does the area under the isotherm
(a) Enthalpy , indicate?

(b) Temperature (a) The work done by the system

(c) Specific heat (b) The change in internal energy of the
(d) Entropy system
[40] sRradt vRafes sfea & 3R fram 1 (¢) The heat exchanged during the process
(d) The work done on the system
B 1 707 e 5 v ¥ [42] T-S s ox Tt oieT & GHHTER G
(a) vAg T T G X ¥ | 39 N1 B S &
(b) T e 1 YaRTd wwar £2
() T e (a) oM B g7 R T T
(@) T (b) yorreht & srAR® ol § IGeT
(c) 9fcha & IR H1 &1 MEH-J&H
(d) gt W foban T e

[41] Which one of the Maxwell’s
thermodynamics relations given below

lead to Clausius - Clapeyron equation? [43] Using second latent heat equation
C; -Ci=(dL /dT) - (L / T). Show that the
specific heat of system is negative:
(b) (8T/6P)s = (BV/0S)p (a) IfL=800-0.705T
(b) If L= 800T - 0.0705

(c) If L= 800T? - 0.705T

- (a) (OT/OV)s = (0P/OS)v

- (c) (8S/0V)r= (0P/0T)y gas at 300K

(d) (6S/0P)s = (8V/OT)p (d) If L= 800T — 0.705T>

[41] F=1 9 & 2/ a1 S TRPg &1 Gey [43] fafa < S w¥frawer Cp ~C= (dL /
‘ y dT) — (L / T). =1 Sudrt a=a g¢ e fb

FAMRIIT FURTT FHBROT B AR G &7 W N

(b) af¥ L= 800T — 0.0705
(c) afz L= 800T? - 0.705T
(d) afz L= 800T — 0.705T>

(b) (8T/AP)s = (OV/3S)p
(c) (8S/6V)r = (AP/AT)y 300K w=

(d) (0S/0P)s = (6V/dT)p

AP/2017/0039 Series-D Page | 11
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[44] In statistical physics, the absolute
temperature T of a system is related to the
total number of accessible states Q as:

(a) KT = (0€Q)/OE)

(b) KT = (OlogCY/GE)

(c) (1/KT) = (8CY/4E)

(d) (l/KT) = (0logCY/OE)

[44] wfeRemer Hfad # yomeh o wxa augs T
@I e Gor ARl o gRguy wwa Q F ¥

(a) KT = (6QY/0E)

(b) KT = (0logQ/JE)

(¢) (1/KT) = (63E)

(d) (1/KT) = (dlogQY/OE)

[45] In a microcanonical ensemble, a
system A of fixed volume is in contact
with a large reservoir B. Then

(a) A can exchange only energy with B

(b) A can exchange only particles with B
(c) A can exchange neither energy nor
particle with B

(d) A can exchange both energy and
particles with B

[45] apdafiee sFRraa ¥ ve FuiRa
AT B guell A T g3 Re@r B &
U § A

(a) A @91 B & w11 So1t &1 31&H 9o &Ral &
(b) A a1 B & 611 U1 &1 NS YSH Yl §
(c) A, B w1 78 31 olR F & Sooll &1
AT S HRaAT &

(d) A 21, Sutt AR w01 61 AEH YeF B %

TR &

AP/2017/0039

[46] Which of the following relations
between free energy F and the

microcanonical partition function z, is true?

(a) F =-N(d/0T)log z

(b) F=NKT log z

() F=NKT? log z

(d) F =NK(d/dV)log z

[46] fr=ifeRed & & 1 wad Jad Sot F

3R AR o B z & fory wdr ¥7
(a) F=-N(0/0T)log z

(b) F=NKT log z

(c) F=NKT? log z

(d) F =NK(¢/0V)log z

[47] A Wheatstone bridge has ratio arms
of 1000Q2 and 100Q resistance; the
standard resistance arm consists of 4
decade resistance boxes of 1000, 1000,
102, 1Q steps. The maximum and
minimum values of unknown resistance

which can be determined with this setup is
(a) 111100Q2, 12

(b) 111109, 10Q
(c) 1111000Q2, 10Q
(d) None of the above

[47] TS e I & SIgUId qonsl & A1
1000Q @R 100Q ¥ =M vy qon 4
g9 gfakie® @ i 100092, 1009, 10Q,
AR 1Q & 79 I frerax 99 ¥ 1 59 aeen @ gR
A1 ST aTel! it g aTei wfied

1 A BT

(a) 111100Q, 1Q

(b) 1111042, 10Q2
(c) 1111000€2, 10Q
(d) SR 3 o 78
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[48] Planck’s constant can be directly (d) All of the above.

measured us’ing': . [50] iRe goed TR g Riae
(a) Millikan’s oil drop experiment (a) Sgar ¥ Fifs & HYRST gl IgT

(b) Photoelectric effect experiment S

(¢) AC Josephson effect experiment (b) s & i & TR S

(d) Michelson — Moreley experiment

[48]%@@%@%%@@@&% N _

e T o (¢) & FRRA B dofell & PR GRT A T
(a) ffera @1 9 & T ¥ aoE F9d TIH &

(b) geprer fge w+ma TATT (d) Sure

(¢) AC SwE THmE TR

[51] Two resistances 100+£5Q and
150+15Q are connected in series. If the
deviations are standard deviations, the

() wrgdHeTET — HRS FTT

[49] Hall effect is useful in determining: resultant resistance can be expressed as
(a) The number density of charge carriers (a) 250+20Q
and also their type. (b) 250+£10€Q2
(b) Neither the number density of charge (c) 250+15.8Q
carriers nor their type. (d) 250+10.6Q
(c) The number density of charge carriers
but not their type. [51] @wfe  100£5Q e 150£15Q
(d) Not the number of charge carriers but S g g0 ¥ | AR Rerert, 7 e &
their type. RIS Y e

(a) 250202
[49]arm§rmwﬁ$%vﬁaqmam%z £ 25041002
(a) ST TTEH HN HAT T AR THHT FDR (b)

- +13.

(b)qﬁraﬁﬂmiﬁmaﬁqﬁmw (c) 250+15.82

(d) 250+10.6Q

(c)mmzﬁmaﬂaaﬁr—rwwqﬁ

(d)mmﬁmmﬂﬁmww

[50] The effective reactance of an
inductive coil:
(a) Increases because of stray capacitances

as the frequency increases.

(b) Decreases because of stray
capacitances as the frequency increases.
(c) Remains the same irrespective of the
increased in frequency even if stray

capacitances are present.
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[52] The effective resistance of a coil at
high frequencies is more than its D.C
resistance on account of

(a) Skin effect

(b) Proximity effect
(c) Eddy current losses
(d) All of the above

[52] Sz amgiRy 1R gueet &1 yHidl yfoRte
& D.C ofRie 1 gor 4 e aoe @
rferes Brm

(a) R v

(b)tﬁﬁiqﬁam
(c) HeR R JHaH
(d) SR v

[53] A neutron passing through a detector
is detected because of
(@) the ionization it produces

(b) the scintillation light it produces

(c) the electron-hole pairs it produces
(d) the secondary particles produced in a
nuclear reaction in the detector medium

[53]Reeeer & ToRer T U I @l Wall Fer &
i
(a) T8 INFHT I~ BRAl &

(b) T& ST YHRT IG=T BRE B

(c) ¥ Ferag—2Idt g S BRal §

(d) feearex Arezm & e M f5a1 & arT (gR)
feras o1 Y7 o &

[54] The Boolean expression
( A*B)(A+ C)( B+ C) simplifies to:
(a) (A+B) C

(b) (A+ B) C
(c)( A+B) C
(d) None of these

AP/2017/0039

[54] gferm arfeafea

( A+B) (A+ C)( B+ C) = w=et $ifmw

(a) (A+B) C

(b) (A+ B) C

(c) ( A+B) C

(d) ¥ & o1

[55] Which one of the following electronic
transitions in Neon is NOT responsible for
LASER action in a helium-neon laser?

(a) 6s > 5p

(b) 5s > 4p

(c)5s > 3p

(d)4s > 3p

[55] afergm-fai ooR # frfafea & &

B A1 gelagD HHHUT Rt

ook (LASER) foran @ for e =8 &

(a) 6s — 5p

(b) 5s —> 4p

(c)5s—>3p

(d)4s - 3p
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[56] When an intense beam of (b)2
monochromatic light is scattered by a ()3
liquid the spectrum of the scattered
. . : (d) 4
radiations contains line whose
wavelengths are longer and shorter than [58] serter (CH;CH,OH) @1 NMR ®aes
the incident radiation. This effect is known gl VTS A A Test | e o A ¥
as CH, 99 ¥ waford e % Werger Ya@nsii & wwa
(a) Seebeck effect - = 2l
(b) Doppler effect (a) 1
() Stark effect (b)2
(d) Raman effect (c)3
[56] S vaauit yarT At Retor gt v 59 B gRT (d) 4
foreRd & 99 ura ey aen § s ffdwo
T F ST T T ol B A [59] The degeneracy of the spectral term
T B ¥ 1 59 9 B R A o 7 3Fis
(a) Q= wvg (a) 7
(b) SfuerR yvmE (b)9
(c) &= v (c) 15
(d) w7 g (d) 21
[591 °F avr wm orafer & arged R 37
[57] The hyperfine structure of Na(3%P3),) (a)7
with nuclear spin I = 3/2 has (b) 9
(a) 1 state
(c) 15
(b) 2 states
(d) 21
(c) 3 states
- (d) 4 states [60] The de-Broglie wavelength associated
[57] =g Raa ] = 3/2 & @t Na(32Psp) with neutrons in thermal equilibrium with
N BRUR g WG & matter at 300K is
(a) v® srawen (state) (a) 1790 4
(b) 31 sy (b)179 4
(c) & arawent (©)1794
(d) TR srereens (d) 1.79 4
[60] 300K o u=rel & wner Soivg wiger 4 qgH
[58} The NMR spectrum of ethanol @ T I S-Sl aed ¥
(CH3CH,OH) comprises of three bunches (a) 1790 4
of spectral lines. The number of spectral (b) 179 4
lines 1r.1 the bunch corresponding to CH, (© 17.9 4
group is
(@)1 (d)1.794
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[61] If 50 kV is the applied potential in an
X-ray tube, then the minimum wavelength
of X-ray produced is

(2) 0.2 nm '

(b) 2 nm
(c)0.24
(d)24

[61] v& vag— it 9x o T
fawa 50 kVar 91 ST B9 arel v

P RATH TTGgd B
(a) 0.2 nm

(b) 2 nm
(c)0.2 4
(d)24

[62] Which transition is not possible?
(a) *Fsn—>"Dsp,

(b) D3 =P

(c) *D32—"S12

()P >"Sie

[62] & &1 v §Ha el 2?7
(a) ’Fsp —>"Dsp
(b) ’D32 >°Py2
(¢) *D32—>S112

(d) *P12 >*S112

[63] The effective mass of an electron in a
semiconductor can be
(a) Negative near the bottom of the band

(b) A scalar quantity with a small
magnitude

(c) Zero at the center of the band

(d) Negative near the top of the band
[63]

T AL A gAde B YHEl S B Gl B

(a) 378 & T B FHIY FUTHD
(b) & Bre alRamor @ w|rer e Af

AP/2017/0039

(c)I=sF I ALY
(d) 3ve & 9 & Fae RoTHD

[64] The energy of a ferromagnet as a
function of magnetization M is given by
F(M) = Fo + 2(T -T)M? +M*, Fy > 0. The
number of minima in the function F(M) for
T>T.is

(@0

(b) 1

(c)3

(d) 4

[64] va de T B o gRIDIEeT M &
Ferw & w9 % F(M) = Fo + 2(T -ToM?*+M?*,
Fo>0.%1T> T, & forw 58 wers F(M) # fa
g BRI?

(a)0

(b) 1

©3

(d)4

[65] For a three-dimensional crystal
having N primitive unit cells with a basis
of p atoms, the number of optical branches
is

(a) 3

(b)3p

(c)3p-3

(d3-3p

[65] q= smarT frea & forg foet p aeTogsil
P IuR & Gt N anfewr s e & 91 difesa
T8 A HeE fHa B

(a)3

(b) 3p

(c)3p-3

(d3-3p
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[66] Consider the atomic packing factor

(APF) of the following crystal structures:

P - Simple Cubic

[67] @5 =1 waTy] R 207.1 amu 3R w9
11.35 gm cm™ ¥ 19fX o % Rt 7o &1 Soft
0.55 eV/ gzxmy & a1 SO0K W= R &\

Q - Body-Centred Cubic R & AEHTeR fba e |
16
R - Face Centred Cubic (2)32x10
S - Diamond (b)3.2x 10
19
T - Hexagonal Close Packed (¢)9.5x10
Which two of the above structures have (d)9.5x10'°
equal APF?
(2)Pand Q [68] The powder diffraction pattern of a
(b)Sand T body-centred cubic crystal is recorded by
(c)Rand S using Cu K, X-rays of wavelength 1.54 4,
(d) R and T If (002) planes diffract at 60°, then lattice
, ‘ , . parameter is
[66] 1 fobveet wRamTTalT 1 w=eI] T o (2) 2.67 A
(APF) o1 e/ & v (b) 3.08 4
P - w*a1 wgfee '
Q - 4t 3 : (c)3.56 4
d)534 4
R - o9 afsa gfds @
S & [68] ¥R} Bfea & fobeear &1 UrSey faaei Yot
i @1 Cu Ko, e et axrd 1.54 A %
T - &amTTer Feirs] das & gRI &t frar | IR (002) @ 60° )
SRIe {9 &1 @1 APF aRwR 87 faafdia 2 & a1 aifew woss @ e
(a)Pan Q (a)2.67 4
(b)Saen T (b)3.08 4
(c)RaerS (c)3.56 4
(d) Raen T (d)5.344
[67] Lead has atomic weight of 207.1 amu
and density of 11.35 gm cm™. If the
energy of vacancy formation in lead is
0.55 eV/atom, the number of
vacancies/cm’ at 500K is
(a) 3.2 x 10
(b) 3.2 x 10"
(c) 9.5 x 10"
(d) 9.5 x 10'®
AP/2017/0039 Series-D Page |17
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[69] The total energy of an ionic solid is
given by U = —[(ae’)dneor]+B/F).
Where a is Madelung constant, r is the
distance between the nearest neighbuour in
the crystal. If r; is the equilibrium
separation then the constant B is given by
(a) (0’ r?0)/(36mey)

(b) (2ae’r0)/(9meo)

(c) (ae’r'%)/(36mey)

(d) «(ae’r')/(36me)

[69] & amafie 3 & Ul S

U = —[(ae))/dne o] +(B/r’). we a.

Feer fgai®, r fvea § fAdeaH

TSRE & §ra A g8 T IR #p T

BT () & @ Faae B e

T B

(a) (ae’r?)/(36mep)

(b) Qae’o)/(9meo)

(¢) (ae’r"0)/(36me0)

(d) —(ae®r')/(36meq)

[70] The isospin and the strangeness of (0~
baryon are
(@1,-3

(b)0,-3

©1,3

(d)0,3

[70] Q9T A gAY IR wor ™
foarr 87

(@) 1,-3

(b) 0, -3

©1,3

(d)0,3

[71] Choose the particle with zero Baryon
number from the list given below.
(a) Pion

AP/2017/0039

(b) Neutron

(c) Proton

(d) A*

[71] 51 0 & 9 3 =A@ 9% are &1 B
T

(a) urgatT

(b) =g

(¢c) WA

(d) A*

[72] The nucleus of the atom *BC; consists
of
(a) 13 up quarks and 13 down quarks

(b) 13 up quarks and 14 down quarks
(c) 14 up quarks and 13 down quarks
(d) 14 up quarks and 14 down quarks

[72] w=em0] *BC4 1 1fir frera o ¥
(a) 13 up 7@ &i” 13 down w9

(b) 13 up @1 3R 14 down i 9
(c) 14 up F@ra! &k 13 down T &
(d) 14 up st &R 14 down F@® &

[73] Which one of the following reactions
is possible?
@) ""N7 > PCe+ B + ve

(b) N7 — BCe + B + ve
(C) 13N7 - 13C6 + B+
(d) 13N7 - 13C7 + B+ + Ve

[73] frer 3 & & & o wva &
(@) "N; - BCg + B+ ve

() PN; > PCe + B + ve
(C) 13N7 _) 13C6 + B+
(d) PN; = BC; + B+ ve

Series-D
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[74] The value of lim,_,; [(x* — 27)/(x*~
9)] is equal to :

(a) 2/3
(b) 9/2
(c) 9/4
(d) 3/4

[74] @ 3 [P = 27)/(x% - 9)]
PIHF RET S

(a) 2/3
(b) 9/2
(c) 9/4
(d) 3/4

[75] The value of @A'dl along a square
loop of side L in a uniform field is

(a) 0

(b) 2LA
(c) 4LA
(d)L’A

[75] @K'd—l TS e & foreer wmT L
& 3R UE wHH & § <t @A

(a) 0
(b)2LA
(c) 4LA
(d) LA

AP/2017/0039

0 -1 0
[76] The matrix [1 0 0]
0 0 1

(a) Orthogonal
(b) Hermitian
(¢) Symmetric
(d) anti-Symmetric

0 -1 0
[76]@*’{1%3?7{; g 2]%
(a) smefrtFer
(b) &R
(c) wfi
(d) srmfig

[77] The average value of the function ! (x)
= 4x” in the interval of | to 3 is

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

[77] wore J(x) = 4x° &1 st a7 1 9 3
T AITAH ¥

(a) 15
(b) 20
(c) 40
(d) 80
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[78] The maximum value of (log x) / X is
(a) 1

(b) 2/e

©e

() 1/e

[78] (log X) / X 1 aftyaers a1 %

(a) 1

(b) 2/e

(c)e

(d) /e

[79]

f(x)= 1+25inx+3€oszx,(0gxg?)is

(a) Min. at x = 90°
(b) Max.at x = sin”}(1/V3)
(¢) Min. at x = 30°
(d) Max. at x = sin"'(1/3)

[79] J(x) = 1 + 2sinx + 3 cos’x ,(0 <x<
i

w |

)

(a) x =90° ~g7em
(b) x = sin"'(1/V3) siferwem

(¢) x = 30° g7Faw
(d) x = sin™'(1/3)eiferaem

[80] The height of the cylinder of
maximum volume that can be inscribed in
a sphere of radius a is

(a) 2a3)

AP/2017/0939

(b) a2

(c) (5a/4)

(d) None of these

[80] v ¥t &t o Al Rt it
T T e F Sl ¥ R o a ¥

(2) (2a3)

(b) aN2

(c) (5a/4)

(d) T & P 8

[81] A body of mass M moves under the
action of a central force with potential V(R)
= AR’ (A>0). For what kinetic energy will
the orbit be a circle of radius r about the
origin?

(@) GAm)2

(b) 3Amr/2

(©) GAmr)2

(d) 3Am/?

[81} M gaaH &1 v fivs e favg

V(R)=AR(A>0),307 9o7 & g1 & =orar ¥
forsr wiferst ot & fort fave A wen gig B R
HBmIEY 7R

(a) GAm)/2
(b) 3Amr/2
(c) GAmr*)2
(d) 3Am”
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[82] A spring oscillating in water is acted
upon by an external force Bcoswr. With
the passage of time, the frequency of the
spring tends to be

(a) Greater than ©

(b) Less than ©

(c) Equal to ®

(d) Decreasing exponentially

[82] ve 51 U 4 ar@l siet Beoswr. & 99@ |
S FRA 8 | WY OIRA B A1F R A Stgh
R 1 UHE BT

@ 0w

b)) o T T
©) © F |
(d) gxtg ®9 & FF Bl

[83] Two tuning forks when sounded
together produce 3 beats per second. On
loading cne of them with a little wax, 20
beats are heard in 4 second. Its frequency,
if the frequency of the other is 386 Hz,
will be

(a) 383 Hz

(b) 389 Hz
(c) 392 Hz
(d) 406 Hz

[83] & <gffim i w9 v Hier goidt & o S
el 3 dicg Uiy Wo &1 BRi & | {5l UF &ie W
oISl 9 e @ 9 eafy 20 diew Wi 4 Fo
B N §, gD gy Fn A AR TF P
% amgfy 386 Hz &

(a) 383 Hz

(b) 389 Hz
(c) 392 Hz
(d) 406 Hz

AP/2017/0039

[84] If a planet revolves round the Sun in a
circular orbit of radius “a” with a period of
revolution 7, then (k being a positive
constant)

(a) T =ka*?

(b) T=ka*?
(c) T=kd*
(d) T=kd’
[84] aft v e @ & TR TRE U JT Fell
foraeht froar “a” ¥ 3R 9% 9 3y T8, a9

e k g e B
(a) T=ka*?

(b) T=ka”
(c) T=kd*
(d) T=kd’

[85] A sound wave of frequency f
propagating through air with a velocity c,
is reflected from a surface which is
moving away from the source with a
constant speed v: the frequency of the
reflected wave, measured by the observer
at the position of the source is

(@)[f(c—v)lc+v)]

(®) [f(c + (e - v)]
(¢) [flc + 2v)/(c + )]
(d) [f(c +v)i(c-2v)]

[85] & eafy a= foreah smafy f, i ¢ @ arg
q TR & SR Ue waE o O ¥ v fa fy
vV R AIE B, § WERK A B @ gRrafia
e # gt T A I B B T W I ;W
e & gRT A WK B

(b)[f(c = w)(c+ V)]

(b) [f(c + v)c— V)]
(©) [f(c +2v)/(c +V)]
(d) [f(c +v)c—-2v)]
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[86] The force which is always directed [88] The orbit is symmetric about the
away or towards a fixed centre and

. _ . irecti f periapsis, t tteri 1
magnitude of which is a function only of direction of periapsis, the scattering angle

the distance from the fixed centre, known is given by
as . 5
(a) Coriolis force (@0=n- 2¢
N (b) Centripetal force (b)o=mn+2¢
(c) Centrifugal force (©)6=2n-0
- (d) Central force (do=2n+¢
[86] 7 5@ i f6 w9 v FiREa B & e [88] afe RSy <6 s warm wafieq & o
T & AR et aRom At @ A g8 1 6
AEF B, B ferma o7 wafRfa g
ST S 8
(a)ﬁﬁlﬁﬁrﬂw (a)e=ﬂ:—“2(\0
(b) P Te (b)y0=mn+20¢
| (©)0=2n-0¢
(c) I sa1 ()0=2n+0
(d) 3= 59
[89] Normal frequency for free vibration
[87] The difference vector xp, is space like of the parallel pendulum is given as
if the two word points are separated such () Vi(g/D) - (2k/m)]
that (b) VI(g/D) + (2k/m)]
@ 171=72 P2 & (t - tp)? (©) VI(g/D) — (m/2k)]
(b) 171-72 P< (4 - 1,)? (AICe/) + (mi2k)]

() 171=72 P> P (t; — )

(d) 171-72 P < c2(t; — t,)

[89] gaa 99 &R B HAMRR AT B HFG

smfr gl
[87] ar=1= Jaex xp T B a=E B A} Y v

(@) VI(g/D) - 2k/m))

FE T R Fr o v (b)) + i)
R @) 171-72 P> P (1) - 1) (©) V[(g/]) — (m/2k)]

(b) 17172 P< 2 (ty — 1)’ (d) Vi(g/D) + (m/2k)]
- (©) 1T1-7Z P> & (t; — 1)

(@) 171-72 P<P(t - 1)
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[90] In a shunted ammeter, only 10% of
current passes through the Galvanometer
of resistance G. The resistance of the shunt
18

(a) 9G

(b) 10G

(c) G/9

(d) G/10

[90] veb wie fabw g1 amitex # dor=iier &
Ry G & 10% 9RT o & A ¥ie gikRig
(@) 9G

(b) 10G

(c) G/9
(d) G/10

[91] A particle moving in a magnetic field
has increase in its velocity, then its radius

of the circle

(a) decrease
(b) increase
(c) remains the same

(d) becomes half

[91] vw @o1 g &t A R & o BT
IHH! T g&A & A1 SwD gy B P @ B
(a) g

(b) T&

(c) F9H T W

(d) ameh & e
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[92] An electron is revolving around a
proton in a circular path of diameter 0.1nm.
It produces a magnetic field 14 tesla at a
proton. Then the angular speed of the
electron is

(a) 8.8 x 10'® rad s

(b) 4.4 x 10" rad s™"

(c)2.2x10" rads™

(d) 1.1 x 10'® rad s™*

[92]@Qﬁﬁﬁﬂﬁ$mﬁwgﬁamﬂﬁ
g} o & foreat & 0. 1nm & 5| sRu
e WX 14 A B FEHR & S B I &
TS elagd o S TR T 3R

(a) 8.8 x 10" rad s
(b) 4.4 x 10'® rad s
(c) 2.2 x 10'° rad s
(d) 1.1 x 10" rads™!
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[93] In order to convert a milli-ammeter of
range 1.0 mA4 and resistance 1.0 ohm into a
voltmeter of range 10V resistance of how
many ohm should be connected with it and
what manner?

(@) 999 Q in series

(b) 999 Q in parallel

(€) 9,999 Q in series

(d) 9,999 Q in parallel

[93] v Pefiemier R < 1.0 mA
I URRY 1.0 ohm § 3 10V dnn &

QEBWE?#W%W#W@WW
SfoNTe 69 e R e 2y

() 999 Q sy 3

(b) 999 Q wwiaw %

(c) 9.999 O sy

(d) 9,999 Q i %

[94] An electron and a proton enter a
region of uniform magnetic field in a
direction at right angles to the field with
the same kinetic energy. They describe
circular path of radius re and r,
respectively then

(@re=r,

®)r.>r,

(©re<r,

(d) re may be less than or greater than r,
depending on the direction of the magnetic

field.

AP/2017/0039

Series-D

[94] v& vty AR T Wl T T g
&3 % 90 & BT 9 v T TR St

W1 T R ¥ | S g gor <) e

Ie 3R 1, ¥ A9

(@re=r,

(b)re>r,

(©)1e <r,

(d) == g7 aﬁa%ﬁwwﬁﬁ?awm%ﬁsre
Ip § B9 2 @1 oy

[95] The orbital speed of electron orbiting
around a nucleus in a circular orbjt of
radius 50Pm is 2.2 x 106 s~/ Then the
magnetic dipole moment of an electron is
(@) 1.6 x 107" Am?

(b)5.3 x 1072 Am?

(c) 8.8 x 107%* Am?

(d) 8.8 x 107° Am?

[95] v serrsr S s P & i o v
rﬁum&aﬁﬁw&ﬁwSOPm%wﬁanﬁfZQ
Qloﬁms‘lﬁwm%wsﬁhﬁawm
TR W ¥

(@) 1.6 x 107"° A2

(b) 5.3 x 1072 Am?

(c) 8.8 x 107%* Am?

(d) 8.8 x 107%° Am?
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[96] Curies law states that [97] 59 A.C &1 s A e A s &1 L-C-
R iRy &1 g=4ieH
(a) Magnetic susceptibility is inversely
proportional to the absolute temperature. (a) e 2w
(b) Magnetic susceptibility is iﬁversely (b) 2T B
roportional to the square root of the
propas ! ()
absolute temperature.
(c) Magnetic susceptibility is directly (d) sem
proportional to the absolute temperature. [98] At resonance, in a series LCR circuit,

(d) Magnetic susceptibility is directly which relation does not hold?

proportional to the square root of the (a) o = 1/(LC)

absolute temperature.

(b) © = V[1/(LC)]

[96] 70 B forawt 1 wor ¥ s (©) Lo = 1/(Co)

(a) TrIeT ¥aaTeNerdl Y ATIHH B (d) Co = 1/(Lw)

SFIHHIARN BNt & [98] LCR 2t uRuer ¥ s &t Reify # o
(b) grrebry waewTvera IR TAHH & e w1 W A& A

& ST S ¥ (a) & = 1/(LC)

(<) GrIooRT FaTTRITeT IR Q19 & FHIGART (b) ® = V[1/(LC)]

LAk (¢) Lo = 1/(Co)

(d) bRy HaeTera % 9 B TR D (d) Co = 1/(Lo)

AT A

[97] When the frequency of A.C is
doubled, the impedance of an L-C-R
circuit

(a) Is halved
(b) Is doubled.
‘c) Increases

(d) Decreases
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[99] By capturing an electron, 3Mn,,
transforms into 38Cryg realizing
(a) a neutrino

(b) an antineutrino

(c) an a — particle

(d) a positron

[99] 32Mn,,

P TR dER B B AR 58 C70
# 99 IR ¥ SR 7 Frererar ¥?
(2) v =fech

(b) v tamyfe

(¢) T 31t o

(d) vas difer

[100] The strange baryon X" has the
quark structure
(a) uds

(b) uud
(c) uus
(du s

[100] v o avaf I o oamd v &
(a) uds
(b) uud

(c) uus

(dus
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