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Topic:- PHY PHD 52

1) A small mass m with a charge q is attached to a spring of spring- constant k and allowed to oscillate with amplitude A.
dssuming that the amplitude of the ascillations and the speed of the mass is small, the time averaged power radiated by the
system in Gawssian units is

[Question ID = 1426]
L aikiAE

3ctm?

[Cotion ID = S&5E)
' q :"k :H:"

Ictm®

[Option iD= S&55]
3 2gikiAt

AcIm®

[Cotion ID = S700)
4. Mone of these

[Opticn 1D - 5701

Correct Answer -
o k347

Ictm®

[Option iD= Sa%E)

2] A sphere of I"ldill!ﬂrlTﬂfl material of dielectric constant € _ £ has a uniform charge density | ;) . Assuming Vis=} = 0, the

potential Vi) at the center of the sphere is

[Question ID = 1427]
LY(0) = 2 (2e.+ 1)
ofr

Ee

[Option I - 5702
V{0 =0

[Opticn ib - 573]
-4

1 y(0) = F‘“E (26, + 1)
]

4m

[Option ID = 5704]
dma*®
“V(0)= ——

Je,e,
[Option 1B = ST05]
Correct Answer -

- o .""'ﬂz_
V(o) = £ (26, +1)

[Opticn 1D - 5702

3) in the planetary model of the hydrogen atom, the time taken for the electron of charge @ and mass m in the first Bohr
orbit (= ¥ ) to spiral inte the nucleus is given by

s

[Guestion ID = 1428]
, mictag www.FirstRanker.com
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[Option ID = STO7]

m*ciag

Znet

[Cotion ID = S70E]
4. Mone of these

[Option iD= S705)

i |

Correct Answer -

méciay

4%
(Option 1D = ST0&]

4) A particle of mass m and charge g is accelerated from rest in a uniform electric field E = £ Tor a time g ASSuming
relativistic motion, the speed of the particle at time ¢ is given by

[Question ID = 1429]
qEct

J@EDT + (me)?

[Option 1D - ST10]

qE
g

1.

[Option ib = 5711]
qEct

2./ (gEt)* + (mc)

[Option ID = 5T12]
qEct

J@ED? + (mo)?
[Option ID = 5711

Correct Answer -

qgEct

J(GEt)? + (me)?

[Opticn iD - ST10]

a5

5) A circular air filled parallel plate capacitor of radius  and separation d has an electric field £(r) which varies as ==
lgnoring edge effects, the magnitude of the magnetic field is given by

[Question ID = 1430]

1. g RO
e
[Dption 1D = 5714
R? ar
1. g = W
§= Zcd Bt
[Dption 1D = 5715
d? 4
). g B MR
§= B &
[Option 1D = 5T18)
i. g = R_E E
2d at
[Dption 1D = 5717
COTTECY ANCer o
- R BE
B= =R www.FirstRanker.com

[Option ID = ST14]
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[Question ID = 1431]
10

[Option I - ST1E]

-8 (E:Tiu]

[Opticn 1D - 5715)
I oo

[Option ID = ST20]
3

i
4_ AE
(2 m-:u]
[Option 1D = 5721]

Correct Answer -
L}

[Opticn 1D - ST18]

7) Consider a particle of mass m constrained in the segment -a £ x < a and subject to the repulsive potential
Vix) = Af{x), 4> 0 . Consider ¥ {x) as a perturbation and calculate the 1* order correction L".E,;“ and ﬂgfl' to the energies

of the ground and first excited states

[Question ID = 1432]

A

1. ag = and aE" =[O
[Ostion ID - 57221 .
L]
2 aE =0 and 8B 4 —
[Option ID - 5721]
). AE =2 and ap™ =l
n L]
[Option ID - 5724]
. il o Bt (1y _ 4
) ﬂE'] ~ amat andﬁE" :

[Option ID = 5T25]

Correct Answer -
* ap - and A" = 0

[Opticn 1D - 5T22]

8) If the scattering amplitude () = 4 sin(§) + i5 cos(§) , the total cross-section g_is

[Question ID = 1433]

20
1.

k
[Option ID = ST26]

2. =)
k2
[Opticn iD - ST27]

!_4-

2
[Opticn ID - ST2E]
a0

[Option I - ST29]

Correct Amswer --
, 20w www.FirstRanker.com
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[Question ID = 1434]
1.0

[Opticn 1D - 5710]
1

2mh?

[Opticn iD - 5711]
11

[Option I = 5712)
4. o

[Option ID = 5711

Correct Answer -
& 0

[Option ID = 570

10) The angle between two (hki) planes corresponding to (100) and [110) is

[Question ID = 1435]

1. 45

[Option ID = ST14]
&0

[Opticn ID - ST15]
110

[Option ID = ST1&]
4. 15

[Opticn iD - ST17]

Correct Answer -
& 45

[Opticn iD - ST14]

11} Tie Madelung constant of a one dimensional crystal consisting of alternate positive and negative jons with interatomic
distance R i5 given by the expression a = 2 InZ. The Made|ung constant for a divalent ion can be exqpressed as:

[Question ID = 1436]

1. a=&ink [Option D = 5T1E]

I a=d4ind [Option 1B = 571%]

1. a=ink [Opticn iD= 5Ta0)

4. 0 [Option 10 = 5741)

Correct Answer --
@ a=8in2 |Cl|:|l:|un D= 5?]-.‘!:]

12) The total scattering amplitude of reflection from (h,k,1) plane is given by the expression

Fllk,[) = E e unsuet=il Where (uj, vj, wj) represent the coordinates of the jth atom. The allowed reflections for
i, k1) wvalues for a FOC structure are

[Question ID = 1437)

1. 2l ood or all even

[Option il = 5743]
2. all ocdd

[Cption ID = 5741)
1. all even

[Opticn iD - 5744]
4. Ero

[Option ID = S745]

Correct Answer --

& all odd or all =ven www.FirstRanker.com

[Option ID = 5742
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L ]
:I P EirstR an ke Lo GO srrangement of stoms with lattice spacing ‘a", Each atom i
[

[Eluestlm I = 1"3-5]
1. Mg

[Option 1D = S746]
2 ¥

[Opticn 1D - 5747
1 Wil

[Option I - ST48]
-
4. ¥,

[Option 1D = 5745]

Correct Answer --
& IWs

[Option 1D = S746]

14} W an AC current of frequency 1 GHz is observed through a Josephson junction, then the applied de voltage is, (Given h
= 6,625 X 10 "¥)
[Question ID = 1439]
1. 207 pV [Dption 10 = 5750]
. LB pV [Dption 1B = 5751]
3. 1 v [Option b - 5753]
4. 5.48 pV [Option Ib - 5751

Correct Answer -
& 07 gV [Option 1D = 5750]

15} Suppose that Mewton|s theory of gravitation is modified for short range. In this modified theofy the potential energy
between two masses m, apd m, are given by,

¥ir) = _-E_:rn::rl'l: {1 —ge~r* i]

Where a is a constant and
b bwesen mlaﬂﬂ s -

r < Jcalculate the force

[Question ID = 1440]
1. F= =Gmgm, (1= a)r?

(Option ID = 5754)
I F= —Gmymsafir

[Option 1D = 5755]
3 F= —Gmymy (1+a)r?

(Option 1D = 5T5&]
4. F = =(fiyfa afrs

[Cption ID = 5757

Correct Answer --

* Fm —Gmym; (1—a)r?
[Option iD= 5754]

16] A statistical system is composed of two ultra-relativistic particles moving in a segrent of length L. The Hamiltonian of
the system is given by,

Hipups) = ellpgl + 1pal)

Where, p; and py are the momenta of the particles and ¢ is the speed of light in vacuum. The volume of phase space
enclosed by the surface of constant energy E is given by,

|gur_;stlm 1D = 1441]
. EE=5E

[

www.FirstRanker.com
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[Option iD= 5755)
LB E‘[E L] "En!.
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[Option 1D = 5Fa0)
4. E(E, L) = 2E¥LF

[Option ID = S7&1]

Correct Answer -
=p3
* SEn=2F

[Ootion ID = 5758

17) Consider an ensembile of N distinguishable particles distributed in two energy levels © and -, with number of particles in
them A+ and M-, respectively in equilibrivm. The ensembile is solated and has a fived energy £ at temperature T given by,
E= —:?;mh[;;].whrrﬂkﬂulﬂmm

Mg kgln 2, find out the temperature at which N /N = 1/2.

o X
[Given, tanh_.':rr_rl

[Question ID = 1442]

1. =IK

[Opticn ID - 5T62]
p -2

[Option ID = ST&1]
5 1K

[Opticn 1D - ST64]
4. -dK

[Option I - STS]

Correct Answer -
- =K

[Option ID = 5762

18) Primary advantage of a crystal oscillator is that
[Question ID = 1443]
- it cam oscillate ak any frequency [Option 1D = STe6)

- it gives a high outpwt voltage [Option ID = 5767
. fits frequency of ceclllation remains almost corstant [Option 1D - STRE]

- it gives a comstant & d.c. oubput voltage [Option 1D = STE9)

.hl.-'H—'

Comrect Amswer --
# its frequency of cecillation remains almost comstant [Option D - ST6E)

19} In the spectrum of a frequency-modulabed wave -

[Question ID = 1444]

1. the carmer frequency disappears when the modulation-index ts large [Option ID = 5770]
I. the amplitude of amy sideband depends on the modulation-index [Option 10 = 5771

3. the total mumber of sidebands depends on the modulation-index [Option 1D = 5TTZ)

4. the camier frequency canmot disappear [Option 1D = 5T73)

Correct Answer --
& the amplitude of any sideband depernds on the modulation-index [Option 1D = 5771

20) The largest value of output voltage from an B-bit digital-to-analog converter that produces 1.0V for a digital input of
00110010 is

[Question ID = 1445]

1. 5.1V [Option 1D = 5774)
¥ 10.2 ¥ [Option ID = 5775]
3. 0.4V [Option ID = 5776]

4 TSV |Uption 10 = 5177]
Correct Answer o www.FirstRanker.com

® 5.1V [Option 1D = 5774]
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1. Can work with both posittve and negathee gate biss [Option 1D = ST80]
- Imitially the channel between drain and source is completely blodked by a p-region [Option 1D = 5T781]

Correct Answer --

# Imitially the channel between drain and source is completely blocked by a p-region [Opticn 1D = 5781

22} W an imverter is placed between the inputs of an 5-R Flip-Flop, the resulting Flip-Flop is a
[Cuestion ID = 1447

1. B-Flip Flop [Option 1D = STEZ)

I_ 1K Flip Plop [Option D = 5781)

3. Master Slave Flip Flop [Option 1D = 5784]

4. Remains a &R Flip-Flop [Option 1D = 575

Correct Answer --
® [O-Flip Flop [Opkion 1D = STEZ)

23) The Carnot engines X and ¥ are operating in series. The first engine X receives heat at 1200 K and rejects to a
reservoir at temperature T. The second engine ¥ receives the heat rejected by X, and thersalter re-ejects to a heat
reserveir at 300 K. Calculate the temperature (in Kelvin) for the situation, when the work output of the twe engines is
equal.

[Question ID = 1448]

1. 750 K [Option 1D - 5784]

1. %00 K [Option 1D « 5747

3. 0K [Optian ID - S788]
4. 450 K [Dption 1D - 57E%)

Correct Answer -
# T30 K [Option 1D = 5788]

24) The guantum mechanigal energy states of an atom are described by the energy states such as 0 and £ at the thermal
equilibrium temperature T. Mow the system has partition function @ such that its total internal energy will be:

[Question ID = 1449]
C

1= =

eRT+1
[Option I - 5790]
2
r U= -
ekl 41

[Opticn iD - 5791]

= =
ekl + 1
[Option Ib - 5792
ckT
« U= I
ekl + 1
[Option Ib - 5791)
Correct Answer -
U=
eRT+1

[Option 1D = 5]

25) 1 Kg of water at 273 K is browght in contect with a heat reservoir at 373 . Now after the transfer of heat to the heat reseroir,
there is a change of entropy in the system when the water reaches 373 K. What is the change in entropy.

www.FirstRanker.com
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[Option iD= 5755)
v
I g% e 1
10% = logygh 77 | cal fR

[Cotion ID = 57&)
4. Home of these

[Cotion ID = 5757
Correct Answer -
373
- 3 e
10% x 2303 Inm[z?l} cal fK

[Option ID = 5T95]

26) Roughing vacuum range is

[Question ID = 1451]
1. 1n--' o m-Ernhar

[Option 1D = 5o
I 108 — g~ mbar

[Option 1D = 59
1. 10-9 — 10~ mbar

[Option 1D = S&00)
4. 10% = 101 mbar

[Option 1D = 5&01)

Correct Answer --
® 1073 - 10~ mbar

[Option i = S&08)

27) Pirani gauge works in pressure range of

[Question ID = 1452 ]
1. {pf — it Tarr

[Opticn ID = S&02)
E 1074 = 1071 Torr

[Option 1D = S&01]
5 107%®— 10~ *Torr

[Opticn 1D = S&04]
4. 1072 = 10~ ¥ Taer

[Option I - S&05]

Correct Answer -
#® 1074~ 1071 Torr

[Opticn ID - S&01]

2B} 3 Isospin {I) of elementary particle p- &

[Question ID = 1453]

1.

Option 10 = S&08)

(RN — R

I

[Ootion 1D = 5&07F)
L |

e e
a0

www.FirstRanker.com
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29) Which one of the following particle has a strangeness quantum number 1 7

[Question ID = 1454]
1. m* [Option 1D = 5810)
I AP [Option iD= 5811)
1. E* [Option ID = S81Z)
4. [ [Option 1D = 5813)

Correct Answer --
& K' [Option 1D = S81Z)

30) Hypercharge (Y) of elementary particle g+ is

[Question ID = 1455]
]

1.

[Option il = S&n4]
F S

[Option ID = S&15]

LIS |

[Option iD= S&n&)
4. -1

[Option 1D = 5&17)

Correct Answer --
& =

[Option ID = S&15]

31) Quark structure of el¢émentary partiche £+ is

[Question ID = 1456]

1. wus

[Option 1D = 5818
I wds

[Option iD= S&1%)
3. zds

[Option 1D = 5&30)

4. uUT

[Option iD= S&31)

Correct Answer -
& yus

[Option iD= S&nE]

32) Total number of down quarks in 71 jare

[Question ID = 1457)
9

1.

[Option I - S422]
.10

[Option ID = S427]
imn

[Opticn ID - S&4]
4. 12

[Option ID = S425]

Correct Answer --
& 11

(Option ID = S&24]

33) M the probability that

| LT pror e Wi e soved

a problem will be sowanrpk FirstRanken0omm1/3 and 1/6, then what is the probability that
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O

[Option ID = S427]
3118

[Option il = S&0E]

4. mone of these

www.FirstRanker.com www.FirstRanker.com

[Cotion ID = SE0%)
Correct Answer =-
& 11018,

[Cotion ID = 5]

34) Find the eigenvalues of 44 7+34+21, where | is the identity matrix and 4 = { 1 '3'}
r

[Question ID = 1459]
1. 9,15

[Option 1D = S&30)
P

[Option I - S&31]
1T

[Cotion ID = S&13]
4. Hone of these

[Option iD= S&11]
Correct Answer --
& 915

[Option i = S&10)

35) Wywx? + 33 + 77 AN 7 oy 447 + 2k Uhen dip(u ) B

[Question ID = 1460]

1. u

[Option 1D = S&14]
I 2u

[Opticn 1D - S&15]
1 4y

[Option 1D = S&1&]
P

[Opticn ID - S&17]

Correct Answer -
Sy

[Opticn ID - S&17]

36} The value of complex integral ﬁ_L'jd; with the closed contour |z — 3j] = 4 is
s

[Question ID = 1461]
1. mi

[Option 1D = S&1E)
L 2

(Option D = S415]
LA §

[Option 1D = S&)
4. 4 www.FirstRanker.com

[Option ID = 5&41)
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[Option 1D = S&1E)

37} The Fourier transform of f{x) = L!_j‘ :

[Question ID = 1462 ]
1

1.

2mista

[Option ID = 5842
1

2mis+2a

[Opticn 1D - 5841]
1

2mis—a

[Ootion ID = 5&44)
4. Home of these

[Option ID = S845]

Correct Answer --

1
L]

2mista

www.FirstRanker.com

=0
- Dis

www.FirstRanker.com

[Option ID = 5842

3B) Giwen the operator j-': Lt +.Il:_l'j + ]k - where the commutator [jj".ll-i'J = ‘E|3=|'EJE|'.I|" as well a5 two fonstant vector i and 57,

then the commutator [ﬁj‘if‘fl is equal to,

[Question ID = 1463]
i@ xi. ]

[Ootion 1D = 5848

3 2
r S I
k=1

[Option iD= S&47]

3
. EZ Uy, Ve
k=1
[Ootion 1D = '5:!:-1.‘!:] i
i &
iE wem, JJ
[Option 1D = 5849

Correct Answer --

* il x#). ]

[Option ID = S48

3% Fr-1=x = +1. ﬂ-HriHE;.;.[—l]“,HH

[Question ID = 1464)
“tan ' x

[Option 1D = 5&50])

T
T

| il

is equal to:

www.FirstRanker.com
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Correct Answer --
*tan"'x

[Option ID = S&50)

40) The integral, Ij:ﬂ%& siny dy is equal to,

[Question ID = 1465]

1. -1

(Option 1D - 5854
I pozy

[Option ID - S455]
1 =1

[Option ID - 5&54)
i

[Option ib = S&57)

Correct Answer --
L |

[Option I - S&54]

41) The solution of the differential equation, (1 + ,:J:_H. xf{x) = 0 is given by, A being an arbitrary constant,
x

[D_uestlmll:r- 1466]
1. Alx=+1)

[Option 1D = 5&58)
L In(A(x® + 1))

[Option 1D = 5&5%)
3 (A + 1))

[Option iD= S&i)
4. cosl Alx® + 1))

[Option iD= S&&1]

Correct Answer -
* aixis1) 0

[Option ID = S&58)

42) Wy x F(7) =0 buty Jr.lig{r‘-]ﬁ{r‘]} = [ then,

[Question ID = 1467]
1. FRL(v=FiA) =0
[Ootion 1D - 5863]

Loyx(Vx FiR) =

[Option ID - S8L1]
LoFR=
[Option I - 5&64]
4 va(f). (V= FiD) =0
[Option I - S845]
Correct Amswer =-
* FRL(v=FiR) =0

[Option D - 5862] www.FirstRanker.com

43) 2800 equals to:
v
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[Ootion 1D = 588
r J-h- e
- —dx

= T
[Option ID - 5847)

1 =
LR —‘r- e dx
Tlam

[Option iD= S&ii]
4. ﬁqu 'E"'U-IT.I

[Option 1D = 5549
Correct Answer -

= &z
b l_:rj- e dr
=g

[Option 1D = S

44) The entropy S of a thermodynamic system as a function of energy E is given by the fallowing graph

I Ta, Te and T¢ are the tefnperatures for the phases A, B, and C respectively, then
[Question ID = 14569]
1. Te=Te=>T,

[COption B - 5870
P =TTt

[Opticn I - 5&71)
: 8 Tf > T.d. - ra-

[Opticn ID - S&72]
4 T.>T>T

[Opticn ID - S&T1]

Correct Answer -
S T>T.>T,
[Cption K = S870]

45) W the half-life of radium is about 1600 years, then for a given ball of pure radium weighing 4 gm now, what would be
the amount of time required to have only 0125 gm of radiom bo be keft,

[Question ID = 1470]

1. 5600 yrs [Option ID = 5874]

¥. 400 yrs [Option ID = 5875]

3. T yrs [Option ib - 5876]

4. B0 yrs [Option 1D - 5877

Correct Answer -
& B0 yrs [Option 1D - 5877

46) The Hamiltonian for a 1-dimensional system is given to be }{x, p) = ap+ fy , where 5 and g are positive real numbers,
respectively. The phase space trajectory in the position -momentum [y — p) plane is given by,

[Question ID = 1471]

1. &n ellipse

[Option 1D = S&7TE)
I_ A& stradght lime with a positive slope

[Option iD = S&75)
1. & parabois www.FirstRanker.com

[Option ID = S
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#® A stradght line with a negative slope
[Ootion ID = 5&E1)

47) The Lagrangian for a system is given by | = ge=2¢ 32 _ g7brgy , where o and 5 are positive real numbers. The
constant b is alse a positive real number. The eguation of motion that follows from this Lagrangian is

[Question ID = 1472)

V- 2af —bi + Fe™™ =D

[Option Ib = S&&7]
Lo v —2bk )+ @ =0

[Option 1D - S4E1]
Loali+bi)+F=0

[Opticn ID - 5]
4. Je(d =bi)+f =0

[Ootion ID = S8E5)
Correct Answer z-
* dald—bi)+ =0
[Cption ID = 5&E5)

48) The Hamiltonian of a system s given by,
H = ap® 4 bp + x2

where a and b are positive constants. The corresponding Lagrangian is
[Question ID = 1473]
1. :I:é (-2 — 52
[Option IO = 5886]
L — (f—bx)2—g"
143=

[Option iD= S&E7F)
Lot(s—p) Yoy g2

[Option i - SikE]
a. :I:;Ia_a (£ =b) Y2 =x?
[Option ID = S&)
Correct Amswer =-
bl

(i —B) /2 — o2
-

[Option ID = S&)

49) Consider the transformation,
g=Q=mg+fhp
pPe agtihp o,

where, o , @, . §, , and g, are real constants. This transformation is:

[Question ID = 1474]

1. Abwarys canonical 2z it & a linear transformeation.

[Option 1D = 5&50)

I. Mever a canonical tramsformation since it s Lingar.
[Option iD= S&%1]

*- A canonical ransformation if § = 1 and , a; = 1 whilea, =0 and §; = 0.
[Option il = 5&%F]

4.4 cangoical fransformation e g 8o —
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50) A free-particle moving in 1-dimension is described by the wavefunction,

-ip
& zmE

—igT

i, k) ..-!E¥+ Bew

which of the following options is correct?

[Question ID = 1475]

1. g x, ¢) 15 an eigenstate of the momentum operatar

[Option 1D = S&5d]
I Wiz, ) 1s mot a solution of the Schrodinger eguation, but is an eigenstate of the Hamiltorian.

[Option 1D = 5&%5]
5. i, ) is 2n ewgenstate of the momentum operator as well as an sigemstate of the Hamiltonian.

[Option 1D = S&5&]
4. 0z, ) is & solution of the Schirodinger equaticn and is an eigenstate of the Hamiltondan,

[Option 1D = 5&57)

Correct Amswer =-
- w{,-__:j is & soluticn of the Schirodinger equation and 15 an sigenstate of the Hamiltontan.

[Option iD= 5&%7)
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