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Read the following instructions carefully before you begin to answer the questions.

IMPORTANT INSTRUCTIONS

1. This Question Booklet contains 100 questions in all.
2. All questions carry equal marks.
5 3. Attempt all questions.
4

» Immediately after commencement of the examination, you should check up your
4 Question Booklet and ensure that the Question Booklet Series is printed on the top
right-hand corner of the Booklet. Please check that the Booklet contains 32 printed
. pages including four pages (Page Nos. 28-31) for Rough Work and no page or question is
missing or unprinted or torn or repeated. If you find any defect in this Booklet, get it

replaced immediately by a complete Booklet of the same series.

5. If there is any sort of mistake either of printing or of factual nature, then out of English and
Hindi versions of the questions, the English version will be treated as standard.

6. You must write your Roll Number in the space provided on the top of this page. Do not write
anything else on the Question Booklet.

7. An Answer Sheet will be supplied to you along with Question Booklet to mark the answers.
You must write your Name, Roll Number, Question Booklet Series and other particulars
in the space provided on Page-2 of the Answer Sheet provided, failing which your
Answer Sheet will not be evaluated.

8. You should encode your Roll Number and the Question Booklet Series A, B, C or D as it is
printed on the top right-hand corner of the Question Booklet with Black/Blue ink ballpoint
pen in the space provided on Page-2 of your Answer Sheet. If you do not encode or fail to
encode the correct series of your Question Booklet, your Answer Sheet will not be
evaluated correctly.

9. Questions and their responses are printed in English and Hindi versions in this Booklet.
Each question comprises of four responses—(A), (B), (C) and (D). You are to select ONLY ONE
correct response and mark it in your Answer Sheet. In case you feel that there are more than
one correct response, mark the response which you consider the best. In any case choose
ONLY ONE response for each question. Your total marks will depend on the number of
correct responses marked by you in the Answer Sheet.

10. In the Answer Sheet, there are four circles—®, ®), © and © against each question. To
answer the questions, you are to mark with Black/Blue ink ballpoint pen ONLY ONE circle
of your choice for each question. Select only one response for each question and mark it in

¢ your Answer Sheet. If you mark more than one circle for one question, the answer will be
treated as wrong. Use Black/Blue ink ballpoint pen only to mark the answer in the
Answer Sheet. Any erasure or change is not allowed.

11. You should not remove or tear off any sheet from the Question Booklet. You are not allowed
to take this Question Booklet and the Answer Sheet out of the Examination Hall during the
examination. After the examination has concluded, you must hand over your Answer
Sheet to the Invigilator. Thereafter, you are permitted to take away the Question Booklet
with you.

12. Failure to comply with any of the above instructions will render you liable to such action or
penalty as the Commission may decide at their discretion.

13. Candidates must assure before leaving the Examination Hall that their Answer Sheets will be
kept in Self Adhesive LDPE Bag and completely packed/sealed in their presence.
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1. What refers to the band of 5. Which gate will a NAND gate be
frequencies of the original equivalent to when two inputs of
signal? NAND gates are shorted?
(A) Range (A) OR gate
(B) Broadband (B) AND gate
C) NAND gat
(C) Bandwidth ©) BRkE
(D) NOT gate
(D) Baseband
6. Light of 5000 A is incident on a
2. What is the loss of strength of a circular hole of radius 1 cm.
signal during its propagation How many half-period zones are
called? contained in the circle if the
o ; screen is placed at a distance of ’
(A) Attenuation 1 #iP {
(B) Amplification (A) 20 .
(C) Bandwidth (B) 200
(D) Noise (C) 2000
(D) 20000
3. What would be the total energy
of an electron if its kinetic 7. Which of the following is the
energy is equal to 2-53 MeV? correct expression for the
resolving power of a grating?
(A) 304 MeV gﬁ@ iy s
JP} (A) MN+1)/A
(B) 30-4 MeV B) nN /A
(D) 0-304 MeV (D) nN
4. Which of the following gates can 8. The refractive index of a material
have only one input? is 1'75. What is the polarizing 4
angle?
A) OR gate
& 8 (A) 47-23°
(B) AND gate (B) 51-02°
(C) NAND gate (C) 5374°
(D) NOT gate (D) 60-25°
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. I Rme f ot $ S W oaw
FEd 87

@) &
(B) wieds
(C) siefagx
(D) swss
. Torelt Rmra & YOR & W su% e
7 At Y 9T HET a1 7
(A) &
(B) wads
(C) defagx E?Q
(D) wr ER

. T WEgE A T e F oant, i
=G!T St 2-53 MeV 3 s0a 27

(A) 304 MeV
(B) 304 MeV
(C) 3-04 MeV
(D) 0-304 MeV

. Fafafea 4 @ foom e & a9
FIE & HFaT 87

(A) OR™Z
(B) AND A=
(C) NAND 7z
(D) NOT 2

20/F1/CC/M-2023-22/618-B

prepp

Your Personal Exams Guide

5. NAND ¥ % 3 ¥ge # fie w
NAND 7z 3% 2 % ater g ?

(A) ORz
(B) AND 72
(C) NAND e
(D) NOT ¥

6. 5000 A 1 Y™ 1 cm B &
Fa=R 93 W omfya B 21 9k shm
F 1m A W@ R, q e
A fore smd-srafy & wfte 87

(A) 20
(B) 200
(C) 2000
(D) 20000

7. A F faveT g F o Fefafas
A ¥ -1 98l HwF a7

(A) (WN+1)/A
(B) nN /A
(C) N /AN)+1
(D) nN

8. frdt wd = smEdaim 175 R
Peicauiean e § 14
(A) 47-23°
(B) 51-02°
(C) 53-74°
(D) 60-25°
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9. What kind of photon is required 13. In an inelastic collision
for the Compton effect to occur? (A) only kinetic energy is
(A) Visible light photon conserved
(B) X-ray photon (B) only momentum is
(C) Infrared photon conserved
(D) UV photon (C) kinetic energy and
momentum both are
10. A man throws bricks up to 12 m conserved
height. Bricks reach there with a (D) neither kinetic energy nor
velocity of 12 m/s. If bricks are momentum is conserved
thrown in such a way that they
just reach there, find out the 14. What will be the angular
pereeniage of energy saved in momentum of a particle rotating
this way. in a circular orbit?
0, 0,
(A) 19% (B) 76% ) o
(C) 38% (D) 57%
(B) mur
11. If you uplift and put a suitcase (C) mwr?
from ground to a tablg, the wm:k D) o 2
done by you on suitcase will
Spmeen 15. A solid sph i llin
. solid sphere is rolling on an
foll
A) thr-_: P flatver. B inclined plane at 30° without
suitcase EEE g S :
y AT slip. What is its acceleration?
(B) your weight [ (&) Zero
(C) the weight of the suitcase 16
(D) time taken by you in this B) 5 m/s?
act
(C) 22 m/s?
12. An open train compartment of 7
velocity of 50 km/h on hori-
zontal smooth rail. A mass of {
250 kg is dropped inside the 16. Geostationary satellite rotates
compartment. What will be the (A) at any height above the
new velocity? poles
(A) 125 km/h (B) at a fixed point
(B) 20 km/h (C) at the height depending on
(C) 40 km/h mass
(D) 50 km/h (D) None of the above
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10.

11.

12.

FIST YE BH ¥ fow e weR *
®IH 6l ATITIRAT Bt 22

(A) TTEN YHW Bl

(B) wH- WA

(C) TR Bl

(D) o o Bigiq

T Ak ©F B 12 m f IR T
o ST A 12 m/s F 3 & v
213l 98 €& B @ v A %% A
3% I 7% e, O T We I &
foram wfosma it s=a grt?

A) 19% (B) 76%

(C) 38% (D) 57%

AU TF GZHA F T F IR A |

T §l ITH T GEHE W Fd wH

Frfe =

(A) GZHY FRI AT Y 9Y W

(B) 9% VR T EHEE

€ TrFwmw  E

(D) 9% 3R 3@ HE # fow U
W

1000 kg 3&89M & TF GAT 3 H
oo foft &fest wef@l W 50 km/h
% M @ o I W | 250 kg T
oMM few & 3w e sman §1 e@
THT 3 B

(A) 125 km/h

(B) 20 km/h

(C) 40 km/h

(D) 50 km/h
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13.

14.

15.

16.

HAYERY gug |

(A) Fae Tioe o wiEE et &

(B) et gam wfdra e

(C) nfost =t awn wan W wfe
@ &

(D) T wfest = 3R T & "I Wi
waT ®

Tiefid %5 & gUT g Th S0 1 Hiog
T T BTI?

(A) mv3r
(B) mwr
(C) mor?

(D) mv?r2

©H 39 e, 30° 99 GHde W e
Tt eeal 8| S9! W/ B

(A) T
B) — m/s

(A) ygat F =R e oft = w

(B) u= fifim 3= w

(C) wm (Wefa) w Fnft et 3 w
(D) swdw & ¥ =i
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17. If R is the radius of the earth 21. In an electromagnetic wave, the
and g is the acceleration due to electric field of amplitude
gravity on the earth’s surface, 62V/m oscillates with a
then density of the earth is frequency of 2-4x10'% Hz. The
(A) 3gR energy density of wave is

anG A) 14510729 3 m®
(B) 4 B) 2-4x10710 J/m?
4ngR
(C) 3-4x107°J/m?®
o 9 0 3
( 4nGR (D) 4-4x1071°J/m
4g J !
(D) 3nGR 22. There is a coil of radius 4 cm
and of 20 turns carries a current
A 1 )
18. What is the force required to o -The o e
j magnetic field that has an
produce an acceleration of _ : 2 ;
2 ; intensity of 0-5 Wb/m<*. What is
9-8 m/s“ on a body of weight e
2 the magnetic dipole moment of
9-8 N? (Take g=9'8 m/s®) the coil?
A) 1N (A) 045 Am?
(B} se 0 (B) 06 Am?2
C) 49 N
5 © 015 Am?
(D) 196 N
(D) 0-3 Am?
19. Which of the following is the -
expression for Lorentz force? 23. The propagation constant of a
= transmission line with impe-
(&) gE E.& dance and admittance of 9 and
(B) q(V xB) (B2 16 respectively is
i (a) 25
(D) gE +q(V x B) (C) 144
(D) None of the above
PR et el CRE e R ea e 24. What is the rate of flow of charge
s . called?
(A) conduction current (A) Electric potential
(B) displacement current (B) Electric conductance
(C) Both (A) and (B) (C) Electric current
(D) It is produced naturally (D) None of the above
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17. afk get ft s R & qur gesht

18.

19.

20.

HAE W el 3 gfg g &, A geht =
ed 991 BINTY

) 222

nG

3G

(B) 4ngR

3
o) s
4nGR

(D) 2

3nGR
98N ¥R ¥ wigl W 9-8m/s? #
TEfg ¥ = % fou R ww i
HAETHA  FM? (g=98 m/s?
wifm)
@A) 1N
(B) 98 N
(C) 49 N
(D) 196 N

frafrfea § ¥ PR-m e 9 5
STk &7 EEE
(B) F e
(B) gV xB)
(C) md+gE

(D) qE+q(V x B)

T &7 Yer g 2

(A) = feggam

(B) oo fergqema

(C) (A) @ (B) B

(D) Tg Wihfosh &9 & Ya1 Bra1 @
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21. T fE-gefa & § 62 V/m ¥

22.

23.

24.

s 1 fogg 89 2-4x10'° Hz

g |/ GoF W @ R a0 w1 S
o ed 91 B Y

(A) 1-4x10710 g/ m3
B) 2-4x10710 g/ m3
(C) 3-4x10710 g/ m3

(D) 4-4x1071° g/ m3

4 cm frewn a9 20 W $ T Foech
4 3 A it Frgaum = @ R\ goseh w
05 Wb/m? # figmr s gl
& F T T 2| Fueet W gEhy
Togeta smet @ €

(A) 045 Am?
B) 06 Am?
(C©) 0:15 Am?
(D) 03 Am?

SfcaTe quT YAYEAT AT O a9 16 #i
YR @15 1 SR RIS 311 e
(A) 25
B) 12
(C) 144

D) 9w & & =g T

ITEY % TETE h T H T FE 87
(a) fogq o
(B) forg ST

(C) foregaam
(D) 3w & ¥ B 7
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25. A particle moving in a central 29. In the extreme relativistic limit,
force field located at r=0 the Fermi energy of a gas of n
describes a spiral r=e . The electrons (n electron per unit
force is proportional to volume) is given by

1
3n\2
A) r2 (B) 1 (A) e =hme (——}
re -
2
3n )3
= hmec| —
© r o ®) < =me( %)
r . 1
© & =tme(2)
i3

26. If the generalized coordinate is a
angle 6, the corresponding (D) & = hme (—]
generalized force has the
dimensions of s s

30. A system in thermal equilibrium

(A) force at temperature T consists of a

B large number N, of subsystems,

(B) momentum each of which can exist only in

(C) torque two states of energies E; and E,,

where E, —E) =¢ (Eq > E;). The

(D) energy average number of subsystems
in E; energy state is given by

27. The He-Ne laser is 3 N, - N,

(A) two-level system 2 .8
l1+e kT
(B) three-level system E#RE é
ey S N
(C) four-level system I (C) Noe kT (D) Og
kT
(D) five-level system e
31. The effects of displacement

28. The specific heat of a diatomic current can be ftleasured in a
gas at constant pressure at very conductor carrying alternating

currents only at

high temperature is

(A) optical frequencies

3 L

@) 3R (B) 3R (B) acoustical frequencies
5 . (C) X-ray frequencies

(C) 3R (D) 3R (D) y-ray frequencies

20/FI/CC/M-2023-22/618-B
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25. 7=0 R OR & 597 9 57 a7 &
99 W 8, OF Gfie r=e® @1 gulq

A1 ¥ | S T 2T
@A) r2 (B) ;15
© r3 (D) :lg

26. If gE=iga Fiws o 6 R, @ gm
a=iiea s i famr 2

E#[E
(&) == E]s,iﬁ
(B) wam
(C) =@t
(D) St

27. He-Ne "R ®
(A) T-wE omedt
(B) =-wad womedt
(C) =IR-wl™ womedt
(D) wig-w{g gumeh

28. Ifd 3= a9 R fiwg T W v

e it fiftre o At 2
(&) 3R (B) %R
(C) 3R (D) 3R
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29. =W wRgaEE #@m #, n @EE (n

30.

31.

Tetag NI 3 AEeA) i u e
T el o 3R & St 27

A TR oda Gged § T uret §
T = N, & 39-97 24 &, "ew ®
TF A S By M I E, WA
Faeed § dsg @ wwa R, wel
E; —E) =¢(E; > Ey). E; 31 faea

# waftren 6 siveq de Read 7@ @
T 27
N

@) -2 B —o

1+e kT
o3 s

(C) Noe kT (D) z

1+eﬁ:

forrw urn ¥ uwE # Faa TEdt
gre © WM 9 ST W HIAT ST 9T
?

(A) wifewe srgfet
(B) =@ gt =t
(C) wwm-% smgfwEt =t
(D) y= g =

F ARV TR A R imn [ P.T.O.
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32. The propagation of EM wave in a

33.

34.

medium with frequency
dependent phase velocity is
called

(A) reflection

(B) refraction
(C) polarization

(D) dispersion

The sum of two opposite rotating
circular polarized waves of equal
amplitude will be E?E

m
(A) a circular polarized wave

(B) a linear polarized wave
(C) an elliptical polarized wave

(D) an unpolarized wave

Dopant atoms, when added to
an intrinsic semiconductor

(A) introduce quantum states
that are closed to the edges
of the forbidden band

(B) introduce quantum states
that are near the center of

the forbidden band

(C) increase the energy of
electrons in the valence

band

(D) increase the energy of
electrons in the conduction
band

20/FI1/CC/M-2023-22/618-B
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The SYonization energy of an
acceptor in a semiconductor’
refers to the difference between

(A) the energy of an electron
bound to the acceptor and
the top of the valence band

(B) the energy of an electron
bound to the acceptor and
the bottom of the

conduction band

(C) the energy of an electron
bound to the acceptor and
the bottom of the valence

band

the energy of an electron
bound to the acceptor and
the top of the conduction
band

(D)

When an electron jumps from
the fourth orbit to second orbit,
one gets

(A) the first line of Pfund series

(B) the second line of Lyman
series

(C) the second line of Paschen
series

(D) the second line of Balmer
series

If azimuthal and principal
quantum numbers for an
electron in an elliptical orbit are
1 and 2 respectively, then the
ratio of semi-major and semi-
minor axes is

Aa) 2
€ 1

(B) 05
(D) 0-25

AR ARDE O R A
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82. T #rem § EM W % YER AR
Q= 9 i Ffar w s 2

(A) wEEs
(B) w=d+
(C) yeitemm

(D) femmw

33. M IR A A fawda i w3 T

TSR Yeltgha At 1 AT B

(A) T TR geiFa qar
E%E

-----

(C) T =R gaigha ad

(D) w -geftem war

34. <z gy, 59 UH Aiake e |

Bl

(A) wien SraEeel H1 qi=T 3 2 S
it = & frl & 0w &

(B) wiew raemedl w1 uiey a1 & =
e sF=rsmE

(C) aefw S # gergi A =i # iy
HAT &

(D) weW S8 § soEeEl i et &
g Fxar 2
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3s.
Sl o dfter oieR 1 wefifa s 27

(A) Tevit 3R IdE F= F fid @ =9
AR H F

(B) wevft 3R e S % 9 @ 99
ESECERE I

(C) T=vit R Ioiw &= & = @ 99
ST 6

(D) Teuft 3R wrew € & i & 99
ERECAC |

86. & w3 soEgE wrft ST @ gEd A
H FEar 7, @ A VW o 2
(A) = Faen A vaeh 9fe
(B) WA feEe Hi g ifh
(C) wrew Jaen H gl Wfw

(D) TR @ H T ufe

37. AR TH TR A T Th RE

fu osfigye ok wg@ wen =
w1 ¥R 2 §, @ kg ek

-1y & AU R
A 2 (B) 05
©) 1 (D) 0-25
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38.

39.

The ratio of frequencies of the
first line of Lyman series and the
first line of Balmer series is

(A) 27 : 5

B) 27 :8

C) 8:27

(D) 5 : 27

For a hydrogen atom, if

E; =-13-6eV, then the value of
E3 is

(A) —-0-85eV
(B) -3-39eV
(C) -1-51eV

O]
(D) -5-16eV %‘F‘

I H

|

At equilibrium condition of a
diatomic molecule, the total
force is

(A} =ee
(B) +eo
(C) zero

(D) unity

20/F1/CC/M-2023-22/618-B
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41. If v, and vy, are the phase and
group velocities respectively,
then for the dispersive medium
in long wavelength region

(&) vg>v,
(B) vg=vp

(C) vg<vp

(D) U =Vp ==

42. The Einstein model for specific
heat determination is based on

(A) F-D statistics
(B) B-E statistics
(C) M-B statistics
(D) None of the above

43. In X-ray fine structure, the
p-level is

(A) single fold
(B) two-fold
(C) three-fold
(D) five-fold

44. Which of the following
transitions is not possible?

@A) 2fs > 2ds
2 2

B) 2ds » 2p;
9 2
(©) 2ds3 — s,
2 o

D) 2p1 — 3s;
2 2

12 (UL FIERTUTE R MR TR R
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38. WA TEen H TEeh R SR R
JEe R vEch e A smaRe =
U &

A) 27:5
(B) 27 :8

(©) 8:27

B) 527

39, TR o % fawg, 3R

E,=-13.6eV, @ E; # UA ?

A) -0-85ev ESE
(A) e ﬂ,g.%
(B) -3-39eV
(C) -1-51eV
(D) -5-16eV

. T Tewms o o wmEmEen § g
o el @

(A) oo
(B) +eo
C) w=
(D) &

20/F1/CC/M-2023-22/618-B
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R vy AR vy FH: =TT SR AR I
&, W @t Toeed & ° %o wem &
foe @

A) vg>v,

g

(B) vy =v,
©) vy <v,

= 0o

(D) Vg =Vp

fafsre em faulor % fw s aise
anyTiE &

(A) TH-E wifersht w
(B) -3 wiferhit w

(C) Twm-sit wiferh =
(D) 9w & & HIE T

TEH-1 BT R °, fi-dad
() T T

(B) < T

(C) T

(D) W= T

HH-|T GHHY GUF TE 27

(A) 2f.g_ - %d

(S]]

B) 2ds; - ?p,
2 2
C) %dy > %s;
2 2
2

D) 2p; — 2s;
2 2
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45'

46.

a7.

The asymmetry term in
semiempirical mass formula is
due to

(A) non-spherical shape of the

nucleus

(B) unequal number of protons
and neutrons in the
nucleus

(C) non-zero spin of the
nucleus

(D) odd number of protons

inside the nucleus

A nucleus undergoes gamma
transition from a state of spin
parity 4" to a state of spin parity
2%. The most intense emitted
radiation is

E5E
A) M3 T
&) e
(B) M2
(C) E1
(D) E2
The reaction e'+p—)v,_,+1t0
violates
(A) baryon number
(B) isospin
(C) strangeness
(D) lepton number

20/FI/CC/M-2023-22/618-B

14

48.

49.
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In the B-decay, the transition
\H31/2%) - JHe3(1/2%) is

(A) allowed by Fermi but not
allowed by Gamow-Teller
selection rules

(B) not allowed by Fermi but
allowed by Gamow-Teller

selection rules

(C) allowed by Fermi and
Gamow-Teller selection

rules

(D) not allowed by Fermi and

Gamow-Teller selection
rules

In the nuclear shell model, the
ground state spin parity of
13A126 is
(a) s/2% B) 57

(C) 0" (D) 17

The missing particle in the
following allowed reaction is

0 = ... +T
a) n° B) 2°
c = (D) p

L-S coupling occurs often in
(A)
(B) lighter atoms

all atoms

(C) heavier atoms
(D) None of the above

0 SOV S0 AR OO
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45. IY-SIgES FEWH g # faewar e
e mor 27

(A) TR F R-Ta=R TR

(B) 7w # WMl ik =gHl i
HEIH T

(C) v & R-y= fdm
(D) e & IeX digHT $t faww @

46. ws T f@m waar 4t & @R |

o woar 2F Y ffy & T wor @
ToRAT | Wl e Ieafla fafeeor 2

(A) M3
(B) M2

(C) El E

(D) E2

47. srfufe

8

e +p-ove+n’  Igm

(A) sfEm dEm
(B) wmwTiee Sr=ishor
(C) farfemrar

(D) <= &I
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B_W ﬁ: W
1H3(1/2%) — ;He3(1/2%)

(A) = g0 ergEfa @ Afe m-2eR
= Fremt R sgafa wd

(B) =i s gEfe & B oafE
TH-2eR = Femt g sigafa @

(C) =i iR T-Ter == Fmt g/
gty 2

(D) wff 3t T-2ew w=w Fewt g
argafa & ?

FfFRTR A Aiew §, ;5A120 h 15
w2 o gmar @

(4) 5727 B) 5*

(C) o* (D) 1~

A) =°

(€ =*

L-S T R B &
(A) =t AT
(B) T=h wATRi #
(C) Wt wemmgedi &
(D) 394w & & 1§ T
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52. From the short range of nuclear 56. The density of energy radiated
force of 2 fm, the expected mass by a blackbody in the infrared
of the particle being exchanged region is proportional to
in the nuclear force is

@ T
(A) 200m, (B) 192m,
(C) 270m, (D) 175m, B) T2
where m, is the mass of the
electron. ©) 3

53. The tunnelling probability T 13/
through a potential barrier with
turning points a and b (@< b) is
approximately given by 57. If the relative probability of two

[ b energy levels with energy -
AR L Lk(x} d.x] difference 4-8x1072! joule is ez,
B) exp_—QJ.:k %) dx] then the temperature is "
Z (A) 1529 K
©) exp|-[7k (x}dxil
- (B) 1739 K
®) c’cp["zfsk[x)dx] (C) 100 K

54, In a scattering experiment, (D) 270 K
which of the following remains
same in the laboratory and
centre of mass frame of 58. The surface temperature of a
reference? E%E blackbody is 6000 K and the
(A) Polar angle i",;@"é frequency of the peak 01f4 the

: L7 emission (fipax) is 6-2x10°" Hz.
(B) AzimutheiGEs If the surface temperature of
(C) Both (A) and (B) second blackbody is 5000 K,
(D) None of the above then the frequency of the peak of .
the emission is
55. The time-dependent part in the (max)

solution of Schrédinger equation
for time-independent potential is
(A) exp(-ihEt/2n)

(B) exp(ithEt/2m)

(C) exp(-i2nEt/h)

(D) exp(i2nEt/h)

20/F1/CC/M-2023-22/618-B
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(A) 5.17x10'% Hz
(B) 5.50x10'* Hz
(C) 7-69%x10'* Hz

(D) 7-85x10'* Hz
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52.

53.

SS.

2 fm % T 7@ ¥ @Y W §
T sa 4 R st R so =
eI SeaTH 2

(A) 200m, (B) 192m,
(©) 270m, (D) 175m,

SE m, IR F FIUA R

1 U5 a IR b (a<b) F @Y
I STen % AT ¥ Ge i gwE
T fordsh grT & S 27

A) exp| [k (x x|
(B) exp[—zj:k{x)dx]
(©) exp| [k (x)dx]

©) exp[-2fk(xicx] EE

s v oy d, PR § @
FA-AT FATETen 3R SeAE W @
2 ¥ daef & T Tear 27

(&) & wo

(B) ewfgue Hmor

(C) (A) ¥R (B) S

(D) 3T # & FI T

Rg-Ead qual % fo Aifer adfte
% TEae ® gEg-fi am @

(A) exp(-ihEt/2n)

(B) exp(ihEt/2m)

(C) exp(-i2nEt/h)

(D) exp(i2nEt/ h)

20/FI/CC/M-2023-22/618-B
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e a7 A et Ffee g ffeia
1l 1 e s e Bar 87

A T
B) T2
) rs

D) 14

IR TS FR 4-8x10721 5@ > @y
T el T ENE EWEAT e B, at
A ®

(A) 1529 K
B) 1739 K
(C) 100 K

(D) 270 K

TF =M% F1St S waEl aHHE 6000 K
2 3R I B A A ATV (Frax)
6-2x10' Hz 21 IR @ =% =i

F FaE a9EE 5000 K 2, 9 Seas
%+ R #it 3 mW@ (fax) ®

(A) 5.17x10'* Hz
(B) 5.50x10!% Hz
(C) 7-69x10'* Hz

(D) 7-85x10'* Hz
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59, The reverse saturation current
in junction diode occurs due to

(A)
(B)
€

minority charge carriers
majority charge carriers
minority and
charge carriers

majority

(D) None of the above

60. The diffusion current in the

junction diode is due to
(A)
(B)
(©)

minority charge carriers
majority charge carriers
minority and
charge carriers

majority

(D) None of the above

61. The efficiency of half-wave
rectifier is
(A) 81%

(C) 48%

B) 61%
(D) 41%

65.

66.

62.

According to Debye’s theory of

prepp

Your Personal Exams Guid

When applied to solar radiation,
Planck’s law reduces to Wien's
law in the

(A) wultraviolet region
(B) microwave region
(C) infrared region
(D) visible region

An engine does 15 kJ of work
while exhausting 37 kJ to a cold
reservoir. What is the efficiency
of the engine?

(&) 0-150
(B) 0288
(C) 0333
(D) 0-450

What is the value of absolute
zero on the Fahrenheit scale?

specific heat, at high
temperature specific heat is
proportional to

A) T El__@
B) 12 E

&)
(B)
(€)
(D)

0 °F
22 °F
-350 °F
~459-4 °F

© 713
(D) Independent of T

63. Change in entropy depends
(A)

(B)

only on the transfer of heat

only on the change of
temperature

67.

(€)
(D)

20/F1/CC/M-2023-22/618-B

on the transfer of mass
on the thermodynamic state

18

Heat travels from one object to
another, when these objects
differ in

(A) specific heat

(B) heat capacity

(C) temperature
(D) state

L LTVTERRR TN AT
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59. M sMEis ¥ fad dgum wie fhaw 64. & HR fafeor w any e s R, @
FRO BT 27 wiw # Tam, 99 % faw § sew s
(A) TTTHETS IS TEE ?
(B) wgwd Sl Te (A) R 8§
(C) reqaEas 3R SgHd =TS e (B) wrERRE 47 3
(D) 3w ¥ & 1§ 7 ©) et it
60. M TRIE ¥ foww um fras srw (D) Twww &= #

61.

62.

63.

et 87

(A) SFATEETF S AEH

(B) ¥gwd ¥ IEH

(C) ¥FcTwETF IR TgHT I aEH
(D) 37w & & s &

e - YRR it quar &
(A) 81%
B) 61%
(C) 48%
(D) 41%

g

I= aH W R e % oSl &
fga & gur, TOfiw o e
QuTATd Bt 87

@ T

B) 72

© r3

(D) T& @ax

w2t & gfed i e @
(A) Fu T F TN W
(B) et 99 9iEdT W
(C) Z=MH & TR |

(D) wHisEINS aen ©

20/FI/CC/M-2023-22/618-B
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65.

67.

TH TH TF 38 SOE ® 37 kJ @
w0 Fd T 15 kJ FE F@T 2| A
I geraT =T R?

(A) 0150
(B) 0288
(C) 0333
(D) 0-450

FRATIEE I W R I w1 FH e
gt 87

(A) O°F

(B) —22 °F
(C) -350 °F
(D) —459-4 °F

T TH oG W 0 A d W e
wA R, T W A v g

(A) fafyre e
(B) T &
(C) <M

(D) @@
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68.

69.

70.

71.

Which of the following is a
boson?

(A) a-particle
(B) Neutron
(C) Positron
(D) Proton

A transistor circuit in common
emitter configuration has
parameters Ip=12mA and
B =49. Then the value of the
collector current I, is

(A) 10-8 mA
(B) 1152 mA
(C) 1176 mA
(D) 11:88 mA

If a charge g sits at one of the
corners of a cube, then what will
be the amount of electric flux
passing through the surface
placed in front of the charge?

(A) g/24eo EEE
(B) q/2, EIEE
(C) q/18eg
(D) g/12q

Which of the following equations
implies the absence of the
magnetic monopoles?

(A) Poisson’s equation
(B) Laplace’s equation
(C) Maxwell’s equation
(D) None of the above

20/FI/CC/M-2023-22/618-B

72.

73.

74.

75.

76.
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The decay pn* —et+y is
forbidden because it violates

(A) momentum and lepton
number conservations

(B) baryon and lepton number
conservations

(C) angular

conservation

momentum

(D) lepton number conservation

The semiempirical mass formula

for the binding energy of
nucleus contains a surface
correction term. This term

depends on the mass number A
of the nucleus as

(A} A—1f3 (B) A1/3
gy D) A

Which of the following lasers
uses two-level system?

(A) Semiconductor laser
(B) He-Ne laser

(C) Ruby laser

(D) Nd : Yag laser

The spin of a photon is
(A) O (B) 1
© 2 ©) }

What is the unit of Planck’s
constant?

(A) Joule'second
(B) Joule/second
(C) Joulesecond?
(D) Joule?/second

(LR RAR TR T
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68.

69.

70.

71.

Fraferfaa & & wF-a1 v dai 87
(A) oo
B) =M
(C) difvg
(D) s

A IS fme § uw gifRx
withe Pl Wl Ip =12mA 3k
B =49 T ¥, T FoIR URI I, W HH
S

(A) 10-8 mA
(B) 11-52 mA
(C) 1176 mA
(D) 11-88 mA

AR T S g T H B T B W
o 2, A oW ¥ W @ W R
TSR a1t TR et S W = et

(A) q/240 gum
(B) q/2, %
(©) a/18eq
(D) a/12e4

Fefafed § @ FF-w g e
A it AT qwiiar 87

(A) gl T g
(B) v qHie
(C) BFwast 1 Tt
(D) 3% | | IE e

20/F1/CC/M-2023-22/618-B
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72.

73.

74.

75.

76.
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&, ut s et +y fiftg &, =i =
SFI HA R

(A) wifer 3R S G g w5

(B) wfEM 3R wies Hean s &
(C) Ivfr T GReor

(D) e T T H

afE H oawmed e F fa

FH-SIPETT FAUH 3 § Hag guR
IS I B | I U AIAH h FoIA we

AR T yar fnft o 22
(&) A3 () AY3
(€) A%/3 (D) A2

Fafdfas & @ S9-w o) F-<iw
ST =T IYFT w87

(A) IFEIR AT
(B) He-Ne &%
(C) =ft e

(D) Nd : Yag &SR

T Bl & fam i

(A4) o B) 1
€ 2 D) %

ieh adich &1 O @ BT 87
(4) Gk

(B) Se1/d%e

(C) o=l ae

(D) =i Se1/a%s

N n i [ p.T.0.
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77. The splitting of spectral lines in 81. Which of the following is
a strong magnetic field is called conserved when light waves
( A) normal Zeeman effect interfere with each other?
(B) anomalous Zeeman effect (A) Energy
(C) Paschen-Back effect (B) Amplitude
(D) Stark effect (C) Intensity
(D) Momentum
78. What is the relation for the
reduced mass of a two-body 82. Huygen’s wave theory of light
system with masses mand M ? cannot explain
(A) mM /(m+ M) phenomenon.
[B) (m o m f mM (A] diffraction &
[C} (m+ M'] (B) interference
(D) (m - m /m.M [C) pOl&IlZa‘ tion <
(D) photoelectric effect
79. When an unpolarized light of
intensity Ip is incident on a 83. The displacement of a wave is
polarizing sheet, the intensity of given by the equation
T i y = 2sin(r/1-6)64- )
B) Io/4 E]'EE The frequency of the wave is
E HHH
B) Ip/2 < (A) 30 Hz
© I (B) 25 Hz
(D) zero (C) 20 Hz
(D) 15 Hz
80. To demonstrate the phenom-

enon of interference, we require
two sources which emit the
radiations

(A) of the same frequency
(B) of different wavelengths

84.

If Io is the intensity of the
principal maximum in the
single-slit pattern, then what
will be its intensity when the slit
width is doubled?

(A) 41

(C) of nearly same frequency B) 21,
(D) of the same frequency ©) I
having definite phase a

relationship D) Ip/2

20/FI/CC/M-2023-22/618-B
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77.

78.

79.

80.

UF UG g o ° guimdy taredt
F fuem =) wer 9T ®

(A) T SHE T
(B) fowm sfom v
(C) IRH-3% w1
(D) = wwE

TIE m 3R M % 919 -I0R qoTedt
¥F Y F9H F forw @91 9ey 27

(A) mM/(m+ M)
(B) (m+ M)/ mM
C) (m+ M)

(D) (m- M)/ mM

e Tk et ¥ie W I figar @1
ayfea v aafaa g 8, @ v
I dfigrar S w=ika T8 Bt B, ®

@A) Ip/4
B) Io/2
©) Io
(D) =

wfqertor it giEeT # weiia w6 &
o &4 < Hiat A savEEa o 8, s
Ieafeia i & il

(A) = & e %
(B) Tabm atrest %
(C) v o & gl %

(D) Fifsm =w way I s & smgfa
=

20/FI/CC/M-2023-22/618-B

81.

82.

83.

84.
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ST WERI TOT A6 H ST Rl B,
@ Frafafes & @ S9-w @@ @
({4

() i

(B) ™

(C) s

(D) @&

T & YT w1 T g
gitee it = wE R g R

() femdq

(B) =afasor

(C) gefrwm

(D) wenrT-foggq W

U a1 =1 foremos afiem
y=2sin(n/1-6)(64t— x)

Fr o s ®1 R i oty ?
(A) 30 Hz mem

(B) 25 Hy EL%E

(C) 20 Hz

(D) 15 Hz

-l ¥ #, Ak 1, gen siftean
#1 faar 2, @ Bl fi e R w=@
W gEeh! diear w1 arite

(A) 41
(B) 2Ig
(C) Ip

D) Ip/2
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85. The direction of propagation of

86.

87.

an electromagnetic wave is same
as

(&) E

B) E-B
(C) ExB
(D) BxE

The wavelength of a photon with
an energy of 36 eV is

(A) 869 nm
(B) 345 nm
(C) 543 nm
(D) 552 nm

For increasing the angular
velocity of an object by 10%, the
kinetic energy has to Dbe
increased by

(B) 40% E‘,?.@
B) 10% Cijdias
©) 11%
(D) 21%

88. The energy per unit charge is

(A) power
(B) voltage
(C) current

(D) work

20/FI/CC/M-2023-22/618-B 24

89,

90.

91.

92.
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The ratio of intensity of magne-
tization to the magnetization
force is known as

(A) flux density

(B) magnetic susceptibility
(C) relative permeability
(D) magnetic flux

What should be the order of the
size of an obstacle or aperture
for diffraction of light?

(A) Order of wavelength of light

(B) Order of wavelength of
obstacle

(C) Order in ranges  of
micrometer

(D) Order in ranges of
nanometer

Determine the half angular
width of the central maximum, if
a wavelength of 1000 nm is
observed when diffraction

occurs from a single slit of 2 um
width.

(A) 100°
(B) 30°
(C) 90°
(D) 150°

What does a phasor represent?
(A) Current and resistance

(B) Current and voltage

(C) Voltage and resistance

(D) Voltage and power

0 AUV 00D TR



WWW.prepp.in

85.

86.

87.

fg-g=ha T % dww i RBwm
T Bt 2

@A) E
5
(C) ExB
- =
BxE

36eV H FW ITA TF WA H
T &

(A) 869 nm

(B) 345 nm

(C) 543 nm

(D) 552 nm

et ag & =i 3 § 10% 6 3%
W % forg, e s @ e T@E
grm?

(A) 40%
(B) 10%
©) 11%
(D) 21%

i e ot o 2
(a) e
(B) dwed
(C) wm
(D) *H

20/F1/CC/M-2023-22/618-B
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89. Frerhed il diwaT T Yrelhed o %

90.

91.

92.

AT F F &
(A) e T
(B) b g
(C) =& rane

(D) et waTE

T & faads % e o 9 @1 3R
% HTHR HT THH T A1 =017

(A) TR F TR T FH
(B) arem % wesd @ FH
(C) mrpriiex it I & w0
(D) i fi & =

w59 e A e Foiw el
Fruffa hifsw, ot 2 um e & wa
fere & fad" 8" | 1000 nm =1
e El ST 2 |

(4) 100° EYE

(B) 300 El‘ﬁ
(C) 90°

(D) 150°

= F1 A wAT &Y
(A) ww iR gfedy
(B) 9™ 3R dieew
(C) dreest iR wfedy
(D) dieest AR wiftw
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93.

94.

95'

96.

Which law is used in finding the
direction of current in an a.c.
generator?

(A) Maxwell’s law
(B) Lenz’s law
(C) Corkscrew law

(D) Ampere’s circuital law

What is the velocity of
electromagnetic wave in free
space?

A) e=Vroeo
B) c=1/Vueeo

(C) e=1/peeq
(D) c=uoto

Which basic oscillatory circuit is
used to produce electromagnetic
waves?

(A) L-C oscillatory circuit
(B) L-CR circuit  [ELSEl
[C) InduCtiVe circuitml'hh.

(D) Capacitive circuit

If the wavelength of electro-
magnetic radiation is doubled,
what will happen to the energy
of photons?

(A) Remains same
(B) Doubled

(C) Halved

(D) Infinite

20/F1/CC/M-2023-22/618-B
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97. If a 10 C charge is placed in a
medium having relative
permittivity 54, what will be the
amount of flux coming out of
that charge?

(A) 1x10'! Nm?2c!

(B) 2-1x10''Nm?3c!
(€) 2-1x10'"° Nm?3c!
(D) 7-1x10'' Nm?C™!

98. Length contraction happens

only v
(A) perpendicular to direction

of motion =
(B) parallel to direction of

motion

(C) Both (A) and (B)

(D) along the direction of
motion

99. Two photons recede from each
other. Their relative velocity will
be

(A) ¢/3
(B) 2c
(C) 3e
D) le

100. A stick of 1m in length is
moving away from an observer

at a speed of 0-80c. The observer '
will see the length of the stick as
(A) 0-6m
(B) 1255 cm
(C) 1 cm
(D) 166 m
26 L8 R RRAR VAT TEAT ATA TTTVTY
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93. Uo Hlo SR ¥ urr H fww 3@ = 97. AR 5-4 Wl yrmEEr I AT §
% fore for e =1 v e stmar 27 10 C 313y T@1 ST 2, @ 39 (& 9§
A) e & R et STelt o Y wEn =4 A
(B) 3= =1 frm (A) 1x10'! Nm2c!
(C) wichesg w1 Frem (B) 2-1x10!! N m2c!

(D) TEfeR 1 R Frem

(C) 2-1x10'9 Nm?c™!

94. Y N H fRE-grehE o % an x
i (D) 7-1x10'! Nm2c!
(A) e=Vuoeg ;
98. e wFwA Bl 2, Fad
B) c=1/Vpeeg :
(A) f it T & weeq
(C) c=1/ueto (B) =fa A fewn & wumiw
(D) c=ugeo (€) (A) 7 (B) 3Rt
e <t fown %
95. frg-gedm @ @ +W F fo . i
fea
: I SV R o S R s 99. @ BiEH TH-IW A [ W Fl TH
: Fafeeh 3 BFT
(A) L-C 3ifera vfy A) ¢/3
; E5E
(B) L-C-Rufa™ “f'ﬁ%“ B) 2c
(C) = uftay () 3c
(D) Genir aftae (D) 1lec
96.&%%@—@5@%@%@%&? 100. 1 #Hix @t s B fRdt Yuw @
AT o e W, @ wrel i st w5 0:80c F W ¥ | I W ¥| Y
1 gm? Bt o@rs @
(A) mfEfda ®m (A) 06 m
(B) @wr &R (B) 1255 cm
(C) amen Brm (©) 1 cm
(D) 39 B (D) 1'66 m
20/F1/CC/M-2023-22/618-B 27 0B A0 A S AR AN [ P.T.O0.
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IAflEaR &1 ATHATE B

. qplia?:loo
ST AWE | it e e 2 g 1 vk gt s @ v )

wEEqUl eV

20/FI/CC/M-2023-22 qfeasT S
e -Gt
EISE
Wit e &

. T YA-IfRe § @ 100 W £

. wft 7E % i e &)

. aeft gH F IW F)

. TlET A A @ Y e Se-gie 6 Wi e | e e W el R sw-gie S
sgmmgam?mﬁaﬁ%gﬁmﬁmmnmgﬁ(gsmza—al)nﬁaﬁaz s
§ oiR w1 TE 1 YT " A1 AT BT GO AT WeT T AT LW AT TIHT at At ¥ giwwen # fnelt .
TER i FR U W TR TWE I T G@en f @ wh g @ )

5. 7f} frft e § Rt wEr B FE gew 1 e YR A IR A, @ i F sEeh qu R sl @ |
IS TR N AFE AT SR

6. T T8 ¥ I P =m § s sgeas 3w ol ye-gfee = ek 39 7 o)

7. ST % I 3 H AU IR wE-gfEE wiea I G 31 ST | STUR IW O & YB-2 W Fuifa e
# ITuET AW, IEWIE, WIA-GREAE GEen wur 34 frawer srava e s snuet IW w wien
wE S

8. IW TF ¥ UB-2 R Fulia @m #§ 39 sgwais 791 WyA-gfems @ J@en A, B, C 91 D 41 @
TH-JfRE AW T8 % SR IE1 AR kA ¢, § WU HE H He/Ad @R F de-giee W
T 3EvT FEAE B | I TS W TIA-YIAHT TG iTehe T8 B AT TeTq FEAT SHTeha FA T IW
TSR ST HEl Yodied w8l Zrml

9. 3@ Y- # wft W iR IH IW ST T 7= # gfd ¥ 9 wW & WR sw—(A), (B), (C)
3 (D) %9 w 2 2 ) 39 @ 3 ged ol HEer U I9C W G IR 0 IW w=H W 3ifwa B AR
2o T o 5 Rl T % 1w @ e I ud €, A oY 10 ST T 1 39 I 3ifha H Sl e
qﬁ%aﬁa:ﬂmm%%qm@ﬂmw%imwmmmmmﬁmw:ﬁﬁ
Lt I :

10. T T9F | YA W HEAT & THA IR 79 36 TAR 54 ¢ +—@), @), © 3’ @) ¥+ % IW A F fog

JH AT THR F HES T IN W wIe /A A H Fre-uige i § e v 21 vds 1w F g
Fae TF IR B YA SR I o IW e A fafgm ) o IR # IR oW F o o @ ot gw A
From o #, @ o9 IR A HET WA SR UAe ¥ I s RiEw e % o Sae e /A '
W F aE-uEe I W f wEn @) S ot yeR W we-ge s aitads ae 9 R0 X
11. Y-GS & T TA HIGAT 91 S FEAT G ¥ | -G 3R IR 95 B e A wEy § wian wad @
SR FEIMY 7 A 9 | T TG W IW S A DY HATT WG F | IH AR AT A A -gfw
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Note : English version of the instructions is printed on the First Page of this Booklet.
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