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Topic:- PHY M5C 52

1) An atemic transition line with wavelength 350 nm is observed to be split into three components in a spectrum of light
from a sunspot. Adjacent components are separated by 1.7 pm. Determine the strength of the magnetic field in the

sunspot

[Question ID = 6662]

1. 3T [Option D « 6642)

¥ 0.00 T [Option I « 26643)
1. 13T [Option 1D = 26684)
4. 0.3 T [Option ID - 26645)

Correct Answer -
& 0.1 T [Option 1D = 2ebha5)

2) which one of the following is correct in respect of an electron and a proton having a same de-Broglie wavelength of 2 &

[Question ID = 6663)
1. Both have same kinetic energy [Option 1D = Jiag)
I_ Both have sme velocity [Option 1D = 26847

3. Both have same momentum [Option 1D = 648
4. The kiretic energy of profon is more than that of electron [Option D = 284645]

Comect Amswer -
#» Both have same momentum [Option 1D = 2ida8]

3) W re B ry are the radius and Ex & Ey are the energy of an electron in the i orbit of positronium atom and hydrogen
aboim respectively, then

[Question ID = 6664]

1. rp=2ryand £, = E,03

[Ootion 1D = 2&&50)

I rperyandEp = 2 By

[Ootion 1D = 26451]
I rps2ryand Ep = Fuld

[Option iD - 26452]
A rpsrmand By = 3 By

[Option ID = 26451

Correct Answer --
& rps?rpand By = Eyi2

[Option ID = 26450]

4) An X-ray beam of wavelength 0,16 nm s incident on a set of planes of a certain crystal. The first Bragg reflection is
observed for an incidence angle aof 30° . What is the corresponding inter planar spacing?

[Question ID = 6669)

1. O.1& nmi [Opticn 1D = 36600)

I 0.7 nm [Option 1D = 366T1)

3. 1.02 nm [Opticn 1D = 266TZ)
4. 0.5 nm [Option 1D = 2&4T3)

Correct Answer -
® 0.1& nm [Option 1D = 26670)

5) What is the velocity of conduction electron of silver having Fermi energy 5.52 eV
[Question ID = 6670)

1. 1.3% = 108 mi's [Option 1D = 26674]

I, 1.3% u 10° mi's [Option ID = 26ATS)

I, OE9 = 108 mis [Option D = 284706]

4_ 0 [Option D = 26LTT]

Correct Answer -
& 1.5 « 108 mis [Option i) = 2e4T4)

of n-type silicon mnmwihm'my atoms, calculate the ca

rrier concentration
e s 5w 10t

6) Given that a piece
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4. 3.2 00" mt [Option I - 264E1]

Correct Answer --
& 13w 10" m? [Option il - Je4TE]

7) The dispersion relation for a ene-dimensional monoatemic lattice chain is given by the equation, w - j w | Hin[?] |
where, ‘a' is the interatomic spacing, ¥ = 5; and ¢, has the dimension of velocity. The relation between the phase

wvelocity Vp and group velocity Vy in the long wavelength limit is given by

[Question ID = 6674]
1. W =y

[Option 1D = 26450]
I Ve -2V,

[Option 1D = 26451]
X W = Wyl2

[Option ID = 26452]
. 'H'p - 'H'I

[Option 1D - 26451

Correct Answer -
" e =iy

[Opticn 1D - 26450]

8) The largest wavelength of light falling on dowble slits separated by 1.5 pm, for which there is a first order maximum is in

the,

[Question ID = 6676]
1. wltrawviolet range [Option 1D o 266598]
I_ wizible range [Option ID = Dag%)

- infrared range [Option ID = 3EA00)
4. K-ray range [Option 1D = 2601)

L

Comect Answer -
# infrared range [Option ID = 2&A00)

) In a multi-stage R-C coupled amplifier, the coupling capaciter
[Question ID = 6680)

1. bimits the low frequency response [Optian 1D = 26714)

I_ limits the bigh frequency response [Option 1D = 26515)

3. reduces the amplitude of input signal [Option 1D = 26F1&]

4. bilocks d.c. component without affecting the frequency response [Option ID = 26717]

Correct Answer -
# bilocks d.c. component without affecting the frequency response [Option ID = 26717)

10} An AM transmitter is coupled to an aerial. The input current is found to be 5 A. With modulation the current value
increases to 5.9 A, The depth of modulation is

[Question ID = 6681]

1. E3.4% [Option 1D = 26714]

. B 4% [Option 1D = 26719]

3. TR.74 [Option ID - 26730]
4. T4.2% [Option 1D = 26T21]

Correct Answer -
& &R &% [Option 1D = 2aT15)

11} Hexadecirmal equivalent of a digital number 10011101 is

[Question ID = 6683]

1. K913 [Option ID - 26725]
1. %0 [Option 1B = 26727]
1. AE [Option D = 26724]
4. 157 [Option 1D = 26729

Correct Anmwer --

#* 90 [Opticn 1D = 24T27]
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Correct Answer -
& [Decreases [Option I = 26730]

13} Which ane of the following is an example of doubly magic msclei

[Question ID = 6685]
1. g

[Option 1D = 2674]
i

[Option ID = 26715]
3. 1344,

[Opticn 1D - 26714]
4. My

[Option 1D - 26717]

Correct Answer --
o ®n
[Option D = 2&TI5]

14} Which radiation has maximum ionization power?

[Question ID = 6686)

1. alpha [Option iD= HAFLE]
1. Beta [Option 1D = 26739)

1. Meutron [Option 1D = 2aFa)
4. Gammia [Option 1D = 26741]

Correct Answer --
& alpha [Option i = HaFIE]

15) For beta-minus decay|, which statement is TRUE?
[Question ID = 6688
1. Daughter nuclide atomic mass
I. Daughter nuclide atomic mumber (2p) 5 same that of the parest nuclide atomic number (2;) [Option B = 36747)

3. Daughter nuclide neutron rumber (K is bess than that of the parent nuclide newtron number (] [Option 1D = 26748]
4. Dauvghter nuclide neutron mumber (Mgl is same that of the parent nuclide newtron numbsn|Mg) [Option 1D = 26749)

Correct Answer --
& [baughter nisclide neutron momber §Mo) 15 less than that of the parent nuclide nsutron numbesr (K] [Option 1D = 26748)

16) The probability that student A solves the problem s 1/2, and that of B is 2/3. What is the probability that the problem
is solved?

[Question ID = 6689]

1. 476

[Option 1D = 26750]
103

[Opticn iD - 26751]
1 S0k

[Cotion 1D = 2675
4. mone of these

[Option b = H&T5Y]
Correct Answer -
LT

[Option b = B&T52]

17) Are the three points whose position vectors are 2i+3j-4k, i-2j+3k and -7j+ 10k collinear?

[Question ID = 5690]

17 ves
[Option ID - 26754] www_FirstRanker.com
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[Ootion 1D = 24757
Correct Answer -

* Yes

[Option ID = 26754]

18} The number of independent fundamental solutions in n-th order ordinary differential eguation is

[Question ID = 6692 )
1. m-1 [Option 1D = BETE)
1. n [Option D = 26743]
I. m+1 [Option B = 26764)
4. In [Option D = BAT65)

Correct Answer -
% n [Option D = 24743]

19) Iz, = 2 — 3iand z, = 4 + 6i then find ==
E

[Question ID = 6693]

1. -5/ bb-&ii11

[Option 1D = 26764]
R T T TR

[Ootion 1D = 26TET)
1 E«18

[Option 1D = 26T
4. E-18i

[Option iD= 2aFee)

Correct Answer --
& -5/hh-hifd

[Option 1D - 26764]

20) 1, & 1
The rank of the follewing matrix | 2 1 1 Jis
36 2

[Question ID = 6699]
1.1

[Ootion 1D = 2&7a)
1

[Opticn 1D - 26791]
11

[Option ID = 26792]
4 4

[Opticn 1D - 26751]

Correct Answer -
& 1
[Option B = BaPE]
11} Two Carnot EI!EI'IIE'S X and Y are ﬂperatlng_ i series. The 'E'I'Ig‘h'll!' ¥ receives heat at 1200 E and F'E_’E'l:l'_"i- Lo & reservoir at
a LEﬂ'IPEFﬂI‘.l.I'E T. The second l"."l'l!h'l!!' Y receives the heal F'E]l‘."l:tl!‘ﬂ Dj‘ X and im turn I'E'E"l'.'“ to a heatl reservoir at 300 K.
Calculate the temperature T {in Kelvin) for the situation when the efficiency of the engines is same
[Question ID = 6704]
1. &30 K [Option i = 2e&id]
. TS0 K [Option I = 2a&11]
3. 0 [Option 1D = 26812)
4. &350 K [Dption 1D = 2&811)

Correct Amswer --
& 600 K [Option ID = 26810) www.FirstRanker.com

22} As re conductin of mass m, side | and resistance R is d into a with a unifarm horizental m i
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mgR
'|_ —

~ (Bl
[Option 0 = 29314]
Eng
THE
[Option D = 29315]
mgR
2Rz

[Option il = F5314]
4. Home of these

[Option ID = 25117]

L p=

Y o=

Correct Answer --
mgR
(Bl)*

[Opticn 1D - 25014]

T it =

23) An ideal inductor, a resistor of resistance R Ohms and a capacitor with adjustable capacitance are connected in series
to an alternating voltage with an effective valee of ¥ Volts and with frequency of [ Hz. The current flowing through the
circuit when the capacitance of the capacitor is set to £, is the same as when the capacitance of the capacitor is set to Cy,
Cy = (. The inductance of the inductor L is given by

[Question ID = 7331]
1 B

B3f? (,C,
[Ootion iD= 2911E)

, 1 66
L o Yo

[Option 1D = 29119]
1 GG

ﬁ El_'ﬂ.z

[Option 1D = 25020]
1 Ll o3

[Option 1D - 25121]

1.

Correct Answer -
1 G116 ¥ G

RTOIA

[Option 1D = 29018]

24} A cylinder of kength L is made up of an inner core of steel of radius ri and an outer sheath of copper of thickness ry.
The resistivities of steel and copper are 5, and 5, respectively. The total resistance of the cylinder is

[Question ID = 7332]
(1)L

fﬂ"l {Epl + 2]

[Option ID = 29027]

, (3o + gL

nri
[Option ID = 29121]

3 g +tPa )L

T anm

www.FirstRanker.com

|Ootion 1D = 29124
4. Cannot be determined from the information provided above
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m*l (3p, +p2)
[Opticn ib - 29133)

25) A meter stick is at an angle of 45" to the x° axis in its rest frame. The rod moves with a speed of _i?c along the 4y
i

direction w.r.t. a frame 5. The length of the rod in % is

[Question ID = 7333]
V3

.- y meters
[Option Ib - 29124

, V5

- — meters

|C|:|I:|n-n D = 3933T]

N meters
[Opticn ib - 2913%)
;)

4. 3 meters

[Opticn iD - 2512%]

Correct Answer --

=

3
. "? meters

[Opticn iD - 29124]

26) An AC generater with| output and frequency [ is connected to the plates of an air filled paraligl plate capacitor of plate
area 4 and pl.atf- SE'FI-.HFHI'I:I'I d. The mazimum value of the ﬂ15-p|HZE1'I'I!'I'IL current is

[Question ID = 7334]
. 2m € fVA
d

[Option 1D = 29000]
z EIV
o
[Option 1D = 29071]

2 fegA
Vd

[Option b = 319313]
4. Cannot be determined fraom the information provided

[Option 1D = 25111

Correct Answer --

. 2m €q fVA
i
[Option 1D - 25300]

27) An electron enters a uniform magnetic field of flux density 1.2 Wh/m®. Find the energy difference in (eV), between
electrons having spins parallel and anti-parallel to the field. (Given: y. = 9.3 y 1024 4T)

[Question ID = 7335]

I

[Option 1D = 29114) www.FirstRanker.com
- AR Tu S T
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4. 1195 x 105 ey
[Option 1D = 29117]

Correct Answer -
& 1195 u 10

[Option 1D = 29115]

www.FirstRanker.com

www.FirstRanker.com

28) Using the vector atom model, determine the possible values of the angular momentum of an electron in - shell

[D_u&stlml_ﬂ:?]lﬁ]
. Eh o

4

L':Em" ID_;il?]-l:!]
r Sl Xk
z B i

[Option D = 3511%]
y 57 k $ t

[Option I = 29140]
VT Vv

4. ==
z L i h
[Option 1D = 29341]

Correct Answer --

lﬂhlﬁh

[Opticn ID - 29014]

29} The two eigenvalues

[Question ID = 7337]
.10

[Option ID = 25042]
F I |

[Opticn iD - 250141]
112

[Option 1D = 25044
4. 01

[Opticn ID - 29045]

Correct Answer -
& 10

bl thie matbrix [1 }] are

[Opticn ID - 29047]

30) The commutater, [y 2 p | is equal to

[Question ID = 7338]

1. ihx

[Option 0 = 35386]
r. Rk

[Option D = 39147]
3. Zihp,

[Option D = F53a8]
4. Tero

[Option ID - 29049

Correct Answer -
& ihx

[Option ID = 29044]

...m;FlmmEnkﬂﬁnnm.................................................... -

3T} A particie oT MASs 77 15 conhined m he grownd Stale Of @ One OVmeEnsianal Dox eendmg

frmim v o =P s v o= kP Tho g i horirtemin oF fho nartiela i thic cfFafo i
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[Question ID = 7339]
i he gt
32ml?
[Option Ib - 29150)
r AERE
2 ml?

[Option ID = 29051]
i h 2 HE

4 ml?
(Option ID = 25153]

him?
16mlL?
(Ogtion I = 29153]

Correct Answer --
o hEme
32ml?
[Ootion 1D = 29150

32} The normalized wave functions ¥y and ¥ , correspond to the ground state and the first
excited states of a particke in a potential, The operator A acts on the wave functions as
Ay = apy and Ay = oy . The expectation value of the operator 4 for the state
= (3fy + W2)/5 if

[Question ID = 7340]

1. 0.9 [Option I = 29354]
2. - 0.32 [Option I = 29255]
1. 0 [Opticn D - 20354]

4. 0LTS [Option I - 29157

Correct Answer -
= 0% [Option b = 29354)

]3-} Thhee pfil'l'l“.i'ﬂ!' translation vector of a two-dimensional |lattice areg = 2§ & _II' = EJ' . Tha pﬂl‘l‘ﬂ“‘ﬂ!‘ translation vector of
its reciprocal lattice in x-direction is given by

[Question ID = 7341]
- a" = mi

[Option 1D - 29158)
I g*= 2ni

[Ootion 1D = 29159
Yat=i

[Ootion 1D = 29150)
i " = ;]'j

[Cotion 1D = 291&1]

Correct Answer --

" g = mi

[Option ID = 250154]
34) The mean drift speed p_ of an electron in an applied electric field E with electron density ‘n’ can be expressed as
[Question ID = 7342)

1", = |0E ne|
[Oation ID - 29142] www.FirstRanker.com

L py= |oE/e|
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[Cotion 1D = 29165
Correct Answer -
* vy = |oE/ne|
[Option il = F5343]

35) An un-damped oscillator has time period ©, = 1.0 sec. Mow a little damping is added so that its time period changes to
T, = 1.00] s&C. B! what factor will the amputu-de ol oscillation decrease alter 10 L!Ch'-.‘"'.i.!'

[Question ID = 7343]
1. = 17

[Option I = 39084]
I ox=1

[Option ID = 29047]
om 117

[Option il = F50aE]
4. Mome of these

[Option 1D = 25085]

Correct Answer --
* 17

[Option 1D - 29084]

36) A kilogram of water hfas a constant heat capacity of 4.2 kWE/kg over the temperature range{0'C to 100" C. The water
was inftially at 0° C and is|brought into contact with a heat reservoir at 100° C. When the water is{in thermal equilibrium
with the heat reservair cajculate the change in entrogy of the universe (Water = Reservair).

[Question ID = 7344]
1. 154_& K

[Opticn 1D - 29070]
P 2437 BVK

[Option 1D - 25171]
L |:| JiK

[Option 1D = 29172]
4. 1M0E JFK

[Opticn 1D - 290171]

Correct Answer -
* 184 8./K

[Option 1D = 29070]

37) Two identical finite bodies of constant velume and of constant heat capacity at constant valurme Ly, are used to drive a
heat engine. Their initial temperatures are T; and Tp. The maximum amount of work which can be obtained from the

system fs
[Question ID = 7345]

LG (2NN - (T, +T))

[Option 1D = 29074]
LG (T +T13)

[Dpticn 1D = 29175
) G (RR)A

“TCRtion 10 = 2175
4.0

www.FirstRanker.com

I‘hh“ 0= R
¥
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38) For a system of bosons, we can write the Bose-Einstein distribution function as f(E ) = m, Where, f = 1/k, T

and g = u/k, T (ke = Boltzmann constant). If y represents the chemical potential, then which one of the following is true?

[Question ID = T346]
-u=0

[Option D = 29174]
L pz0

[Option (D = 25179]
LT |

(Option I = 2%380]
-pzl

[Option ID = 25081]

Correct Answer --
*uzi

[Ogticn 1D - 2917%)
39) An ideal capacitor C is charged to a voltage V. and connected at t = 0 across an ideal inductor L (The cirouit now
consists of a capacitor and an inductor only). If the resonant freguency

M"‘=1.lf,..'ﬁ

. the voltage across the cdpacitor at time t > 0 is given by

[Question ID = 7347
1. ¥ [Option 1D = F93EZ)
T N oospugt) [Option 1D = 2938Y)
1. Vo simfut) [Option 1D - 3938

4 Ve cos{w,t)

[Opticn ID - 29085]

Correct Answer -

® ¥y oosiugt) [Option 1D - 29381)

40) Magnetic moment of proton (i, ] in terms of nuclear magneton (j, ) is

[Question ID = 7348]

Vopp = 1.9y
[Dption 1D = 29088)

opy = 2.7y
[Option il = 291&T)

- py = 38uy
[Dption 1D = 290K

* Hp = 5.4y
[Dption il = 291&%)

Correct Answer --
* wy = 27py
[Cotion 1D = 291ET)

41) Find the eigenvalues of A+4l where | is identity matrix and & = (2 N 1}

-1 2
[-EHHHﬂHE--Hﬂ]
.13
t www.FirstRanker.com
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[Cotion 1D = 29151
Correct Answer -
L

[Cotion 1D = 29351)

2 rhe timit i { }

R=—+i00

[Question ID = 7350]
1
e

[Option 1D - 25194]
11

[Option ID = 29095]
1o

[Opticn iD - 25054]
-

[Option ID = 25157]

Correct Answer --
L

[Option 1D = 290195]

43} {lﬂ:]
2

is equal to

[Cuesthon ID = 7351

ax
|-:15n_|n_n :;rl:-ﬂ._m-:.m
i
()

7z

[Opticn ID - 29054]
1—1i
&)
¥

[Option ID - 25.00]

49

N (E ‘J'Et)
ﬂ'ﬁ
(Option 1D = 25401]
Correct Answer :-
. 141
(&)

[Opticn iD - 25015%]

) cin (; ¥+ f} is equal to

[Question ID = 7352]

e -

4 4 e
[Dption 1D = 29403
V2 Ny fZf Iy www.FirstRanker.com

= M
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[Option I = 25404
V2 1 V2 1y
“a(e-2)+ T (e+)
[Option I = 29405]

Correct Amswer --
2 D)D),
) 8 i | F]

[Option ID = 25401

45) Two students are working on a math problem. The first student has probability 1 of salving it and the second student
has probability % of solving it. What i the probability that at least ene of them solves the problem?
[Question ID = 7353]

3

1. —

B8
[Option ID = 25406]
2

8

gﬁuhnnlb-lﬂiﬂn
). —

B

[Option I = 25408]

9

4.

B
[Option ID = 25u09]

Correct Answer --
i

B

[Option ID = 25408]

1
ZZ=Tz42

46} Expansion of the function f{z]) = i the region defined by |z| = 2is

[Question 1D = 7354)
Lzt 432744+ 727%4., ..

(Option 1D = 25410]
ozt g3z TV, .

[Opticn ID - 29411]
LogTl g3z i 47 L

[Otion 1D - 29412]
. z73 4 3744 7275 4, .

[Option 1D = 25411]

Correct Answer --
#z i 43z 477 4L

[Option 1D = 25411]

47) The Fourier transformation of the function [y} = | for |z| < a

= 0 for |x| > a

[Question ID = 7355)

E ) www.FirstRanker.com

1Jﬂ' 5
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[Opticn iD - 25415]

. Fs:ln s
2 g

[Opticn 1D - 25414]
o CDE 5iI

[Option 1D = 25417]

Correct Answer --

2 sin 50

T 5

[Opticn iD - 25414]

48) The Laplace transformation of the function f(t) = 2%is

[Question ID = 7356]
. In 2

g—In2
[Option ID = T9418]
i

I

s—=In2
[Option 1D = 25419
1
y, st ey
gslnz-1
[Option ID = 29420
N In2
sln2—-1
[Option 1D = 25421]

Correct Answer -
1
&
s—In2

[Opticn iD - 25414]

49) Consider a collection of non-interacting particles, each of mass m in a volume where the gravitational force is a -we (z-
direction). Consider the system is in thermal equilibrium at a temperature T. Find the partition function

[Question ID = 7357)

v | m? 172
QOw = | 2Zmmgh? |
(Option 1D - 1522]

. 2nmgh?] f2

“Qw = T
[Onticn I - 29421]

Lo [em T
Qu = _Enmgﬁl_
[Ontion I = 29424]

. N
2mnmgh?
; | (RT)? |

. www.FirstRanker.com
| Iferion i o 2940%)
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[Opticn ID - 25.407]

30) The guanturn distribution function for amy gas atom which Tollows MEB, BE and FD statistics i given as a generaliped
single form
fi = agiflexp(e; —u) / (KT +])]

If the distributien function follows the MB statBtics in a classical imit then what will be the condition of the following.
Symbols have their usual meanings

[Cuestion ID = TI58)

L=l =1
i
[Option Ib - 29404

1l 1=0

&y
[Option ID = 25437]
L1]]

. —®1; =1

.ﬁ '
Eﬂ_:tlmlb-l'?&lt]
i
4. 3 ]l |=-1
[Option |0 = F54i]
Correct Amswer =-
. 5 «1; =0

[Option ID = 29427]

» Fi kE r.com www_FirstRanker.com
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