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PHYSICS
What is the condition for 5.

Coulomb Gauge ?

At high frequencies, the losses in
a transmission line
(A) Become very large

(B) Become zero

(C) Become infinite :.
(D) Become very small

The electric flux through a
Gaussian surface enclosing a
dipole is

(A) Zero _
(B) Dependent on its dipole
moment

(C) In the opposite direction of
its dipole moment

(D} None of these
The phase velocity of a wave in a
waveguide is

(A) Always equal to the speed of
light in vacuum

(B) Always less than the speed of
light in the medium

(C) Always greater than the speed
~ of light in the medium

(D) Independent of frequency

2024-A
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The term “retarded” in retarded
potentials refers to

(A) Delay due to finite speed of
light

(B) Delay due to resistance in
the circuit

(C) Delay in change distribution
charges

(D) Slowingdown ofelectromagnetic
waves in the medium

Hamilton’s principle states that
the path taken by a system
between two points is that for
which

(A) The action is minimized

(B) The action is maximized

(C) The action is stationary

(D) The energy is minimized
The variational principle can be
used to express

(A) Newton’s equations

(B) Maxwell’s equations

(C} Schrodinger equations

(D) All of these

The algebraic properties of the
Poisson’s bracket are

(A) Antisymmetry
(B) Linearities

(C) IJ acobi’s identities
(D) All of these

[ P.T.O.
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9.

10.

11.

The conservation of energy is 12,
associated with
(A) Translational symmetry in
space
(B) Rotational symmetry in space
(C) Time translational symmetry

(D) Gauge symmetry

The frequencies with which a
system oscillates in its normal 13.

modes are called

(A) Resonant frequencies
(B) Damped frequencies
(C) Natural frequencies

(D) Forced frequencies

The Eigen values of the matrix
6 -2 2
-2 3 -1 are given by

2 -1 3 %%EI
(A) A, =2,%,=2,,=8 51,71

(B) A, =0,%,=0,A;,=0

14.

M

(C) A, =1,4,=2,1,=8

(D) &, =2,%,=8,As=~1

2024-A 5

In the Eigen vector equation

A}_:I = ?L;( , the operator A is given

by A= 3
|4

are given by

? , the Eigen values A

(A) A, =5 and &, =1
(B) A, =0andi,=-1
(C) A, =5andi,=0

(D) %, =5and A= +1

H

)}é

If = l-, where r = (x2 +y° +2°
r

the value of 64; is given by

-

® -
B =
© =
o L

4

L]

If i, 3 and k are unit vectors,
then which of the following is
incorrect ?

[ P.T.O.




15.

16.

17.

fosig % wgug P, (x) % ferm,
i dp, (x)

e dX 7 a7 T $if |

(A) A
(B) n

© =
n

(D) n(n+l)

feee fagra % gER, afe wdeo

T Bo, ¥ FTEE] 9T GO % GHE 8,

ot glien q01 Ber % R R 55

e 0 <H> B

(STel, E, ¥ 356 3l 8 1)
43iE]

(A) <H>>—Egs %%ilnﬁ

(B) <H><Egs

(C) <H>=E

gs

(D) I o ¥ *S T

x = a W frelt 1 frg & TR, E > V(x)
6 x < a AR E < V(x) 99 x > a, Fftg
&= #f WKB @ 2

(A) =ISAT 9g & A1Y gremHid
(B) =Tich! €9 & weal gail
(C) =RETarsh! &9 & Heal gan
(D) T fRRram
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18. MM WeazH & fog foet o & F-an

19.

20.

frer vt 2 7
(A) o8 ¥ W i wesdws 8

(B) g AEX AT IS ! §HZA o
Syt B

(C) Tg T T IS B! T
T IgEft 3
(D) Iqtie asft

-Wﬁﬁmmmo(e)a

IO ST £(6) % Ted T Haw B} ?
@) o(©)=]1(e)[*
(B) o(6)=[£(6)]
© o@®)=[f@®)f

(D) o(6)=|f(6)




15. For the Legendre polynomial
P,(x), find the values of

EACH
Yy dx
(A) Zero
(B) n
© =

n
(D) n(n+1)

]

16. According to variational principle,
if the trial wave function is the
same as ground state wave
function, then the expectation
value of Hamiltonian <H> with
respect to trial wave function is

(where, E is the ground state
energy.)

(A) <H>>E,

(B) <H><E_

(C) <H>=E,

(D} None of the above

17. For a turning point at x = a, with~
E > V{x) for x < a and E < V(x) for
x > a, the WKB approximation for
the forbidden region is

(A) Oscillatory with a cosine
term

(B} Exponentially growing
(C) Exponentially decreasing
(D) A constant value

2024-A

18. For harmonic perturbation which

of :the following option is correct ?

(A) Itis a time dependent
perturbation

(B) It is helpful in understanding
masers and lasers

(C) It is helpful in understanding
nuclear magnetic resonance

(D) All of the above

19. What is the relationship between
| differential scattering cross-
section o(0) and scattering

amplitude {(6) ?

@) @) =[f©) "
®B) o(8)=|f(0)]
© c@=10)f
) o(6)=]1(6)[

20. The Dirac equation predicts the
existence of which important

concept ?

(A) Dark matter

(B} Anti matter

(C) String theory

(D) Quantum tunnelling

[ P.T.O.




21. WIS % AFe fa=ed (Standard 24, T fapfmrdt & 8g 4 § Fa gf/y
deviation of mean) fr gru fean R, 9 R, 7O%, 120 Q H } | R, AT
SR 7 e 2 1 wiaff wRdy R, &1 AW
(A) cm=—f= ¥ Rl W 120 Q 7er e frpfy w

. 120.63 Q2 | 7 ¥FX Gy, = 2.04
B) 6= — 3 1 o3 1 39 fag W el fpfomrdt =it

Vn TR TR 3, R Tl e &1 AW w0
©) o= &m 7

o (A) 1.57 x 10 m
D) o= —=

n (B) 2.57 x102 m

22. i freo ¥ forg I © 2.57m
ot i 3 | (D) 2.57 x 10°m
(A) S-S H Tergeraw 25. v 7 ¥ B 1% Forn gESE % ¥
(B) THA-TT S HI T % R R HEA 2 7
(C) it Thet 3R SE-—TT BT B (A) Toslisciedis vrét

forgersor (B) SEIH e TRl
(D) A& s (C) T

23, i firmer @ i w9 § e (D) U TSR
e & oaa foRa T weRar B 93]

(Fererert x W el <1 e y @ v MR, 26, et whear R aneRia B A raf
h Y& GTHE 3) R whiftfe em i smER e 8,
) ¥ =L explt) R 8

ﬁh A) U-Tafey
(B) y =-—= exp(h’x’)

Jr (B) UN - fafar
(©) ¥ = exp(-hs) Q) N
D) y= %eXP(—hQXQ) D) NU -Bf
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22.

23.

2024-A

Standard .deviation of mean is
given by

(A) 0m=70——

Uncertainty distribution is

used for

(A) Analysis of multi-sample
data

(B) Analysis of single sample
data

(C) Analysis of both single and
multi-sample data

(D) Two sets of data

The Gaussian distribution can
be mathematically expressed

as following, (y = number of
reading, at a deviation x and h is
precision index)

(A) y=—2 exp(h®?)
T e
B) v = -~ explb) o

©) ¥ = expl-hs)

(D) y=—2 exph’c?)

Jr

24.

25.

26.

A strain gauge bridge has two
fixed resistors R, and R, of 120 Q

each. R, is the gauge resistance.

The variable resistance R, is 120 Q
at zero strain and 120.63 Q with
strain €. The gauge factor

Gy = 2.04. What will be the strain
€ in the beam at a point where

the strain gauge is attached ?
(A) 1.57 x 10°m

(B) 2.57 x107° m

(C) 2.57m

(D) 2.57 x 10 m

Which of the following can act as
an inverse transducers ?
(A) Piezoelectric crystal

(B) Electric resistance

potentiometer
(C) LVDT

(D} Capacitive transducer

Such a process in which the
frequency of the incident photon
is the same as that of the

scattered photon is called
(A) U - process

(B) UN - process

(C) N - process

(D) NU - process

[ P.T.O.




27. T ¥ U iwd Fot ¥ R wiwm 30, Rl feed ¥ R w@ @ w@wE w0

_ hi
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_ Ry, . d’E
® e=h2m0/Exp(kBT)—1 B m ’/[a;]
2 dE
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: dE
(D) S # | g Tl (D) mﬁk:;%[?d_lzj
28, TrEl T THNEH JoE F HH A qE 31, 3 uql 6t Aot B Fivad vl 7w
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gl B
(A) i &=
(A) wmgfeos 3fe
(B) et &= B) IR
(C) eafy & (C) JuTema Ffe
(D) TS-3i® Ffe
(D) foremg &
32, -5 THTA Teheieh 1 IwANT e H
29. AR o AT ArerHaT qA K S =erhal | fores oge S TR P s 2 ¢
B, @ ot agel F ol @K av = (A) 3T IEf H SEH w/T
Ot = Freries, el 2 ST T e ¥ Vg b R
) 55 % Frm (B) waﬁ%ﬁw@aw%
_ AT o el o TEAA & ol
(B) @i i fem 43308 (C) T TRy 6t <aTaEhi T el
() rehv-Sh w1 fam iEI.E.EI S % e ¥ R
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28.

29,

According to Planck expression
for average energy is given as

(B) €=raw, /Exp(hwoJ—l

o
C =ho, /E 0 1-1
C) € 0/ Xp[kBT]

(D) None of the above

The K-values associated with
vibrations of monocatomic lattice

can be grouped into
(A) Thermal zones
(B) Optical zones
(C) Acoustical zones

(D) Brillouin zones

If ¢ is the electrical conductivity
and K is the thermal conductivity,
then for all metals at constant
temperature %{ = constant is
known as

(A) Drude Law

(B) Lorentz Law

(C) Wiedemann-Franz Law

(D) Maxwell’s Law

2024-A
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30.

31.

32.

T

[¥]
=

The effective mass of an electron
moving in a crystal is given by
the expression

e
o 22
o o
o )

The error occurred due to
limiting the series of infinite
terms to finite terms is called
(A) Random error

(B) Truncation error

(C) Systemic error

(D) Round-off error

Lock-in detection technique is
used for detection of which of the
following ?
(A) To detect the amplitude and
phase of sinusoidal signal
~ with unknown frequency
(B) To detect the amplitude and
phase of sinusoidal signal of
known frequency
(C) To detect the amplitude only
of sinusoidal wave of known
frequency
To detect the phase only of
sinusoidal wave of unknown
frequency

(D)

[ P.T.O.
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33. UH de-uw freet & @ we-anfw
AR £, 3 £, % 7 TF UG g
39 YR BT & To6
(A) f,<f
B) f,=1
C) fy>f

(D) fy;=1=0

84. Chi-square (x* ¥= % foe fr g
<1 U B @ 7

(Obs : @1 T ¥, Exp : 3 gew)

2 (Exp — Obs)2
@& =X ~ Obs

a_ (Exp — Obs)
B) *'=2 o
©) 2% = z (Obs — Exp)

Exp2

2 _ (Obs — Exp)2

(D) X " Exp

35. T 9T fowe foet % Afg-anse

ST 8 .

(4) &y = 371C
1

B) &= 5 {&é@
1 15 a]

©) = 5nrc
1

D) fy= xR
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36.

37.

38.

39.

-8 1] et Sy i e 2
(A) CO
(B) HCI
(C) CH,
(D) HF
TR e oE % Bre
TehE WEA B Rfewr wEm
AR

(A) HTEHES

(B)

(C) Aeaa

(D) s

T FHel W A SIgET ateA T

& ST BT | |

(A) TR SAifele wuferm

(B) IMuTdeRar WS

(C) TotagH! % ferga graehia &1 & @y
ATfyehrr et <t sidfn

(D) <= R

TG SR 34
(A) I=3 Sl Taedl § saeHl i g
fift sreeen @ Iftes Bt @

(B) I=F Sell STTEAT A SR hl TEAT

ST 3TERYT & %A gl 8 ‘
(C) 3= oIl T A oGl I G

ST e & U= gl @
(D) 378 @ wiE ot =



34.

35.

A band pass filter has pass band
between two cut off frequency
f,; and f such that

(B) £,<f,
B) f,=f
Q) f,>f
D) f,=£=0

Which formula used in
Chi-square test ?

(Obs : is the observed value and
Exp : is the expected value)

@) x =2

" (Exp — Obs})
B = _—
B % Z Obs?
(©) ¥ = Z (Obs - Exp)

Exp2
(Obs — Exp)?

Obs

S

D) X =2 Exp

For narrow-band-reject filter the 39,

notch-out frequency is given by

@A) fy= 5q.C
1

B) fy= 5
1

-(©) = 5Re
1
(D) fy= 2mR

2024-A 13

36.

37.

(Exp — Obs)? 38.

Which molecule will not show
rotational spectrum ?

(4] CO
(B) HCI
(C) CH,
(D) HF

For nuclear magnetic
resonance radiations
of electromagnetic spectrum are
used.

(A) Microwave

(B) Infrared

(C) Radiowaves

(D) Ultraviolet

Hyperfine structure splitting of

the atomic energy levels appears

because of

(A) Spin orbit coupling

(B} Relativistic effect

(C) Intersection of the nuclear
moments with the
electromagnetic fields of the
electrons

(D) Lamb shift

In population inversion

(A) The number of electrons in
higher energy state is more
than the ground state

(B) The number of electrons in
higher energy state is less than
the ground state

(C) The number of electrons in
higher energy state is equal to
ground state

(D) None of the above

[ P.T.O.
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41.

42.

43.

44.

& G=AT TR ‘o T A |
(A) = %5

(B) =3 x10°

(C) = 13.6

1
D) = 137

H T (TEA) ARR
el R wiafsrn w8 w4 |
() <M
(B) ¥gH Bl
(©) dfm EEE
(D) H=i
T fome 3fit wier sty &
FR Torvafraner &g % wemes s
(A) e feshm wrrTs
(B) SiehEX wia fasy Tifefert
(C) THER WET E1gl
(D) RBER T W=

P* ¥ o w2
(A} ud
(B) US
(C) uud
(D) ddu

3 femma wftewort woem fean
3 frg forar To5 v fama wfiesor &
R E |

(A) 3w

(B) s=T

(C) el

(D) <. ®t. =i\
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5.

46.

47.

48.

URE TN e B S
& THT TR |

(A) €. . W, 99

(B) =f. €. . o=

(C) & <. &t 9,

(D) &l grft STErfR W

0 Fdw R v g weit R
T 7

(A) TS FAm

(B) b ¥

(C) weH-TReTh w&m

(D) SfaEm-soR w=m

geh s R wiE_  # arfreay
B B 1

(A) IREA-S% IHE

(B) Sime ywE

(C) WIH T

(D) oo™ Sfam e

faft weer it it (anfees st
FEEAIT) T TEY 4 2

(B) Eq<<Ey,=E,

(B) Eyp>> Ey>>E

(C) Ep>> By, >> Ey

D) Eq>>Ey>>E,



40.

41.

42.

43.

44,
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The value of fine structure
constant ‘o’ is

@) = Yes

(B) =3 x10°

(C) =13.6
1

D) = 137

particles do not
respond to strong nuclear forces.

(A) Lepton
(B) Hadron
(C) Baryon @L%EI
(D) Meson ol T:r

The founder director of the Inter
University Centre for Astronomy
and Astrophysics

{A) Prof. Vikram Sarabhai

(B) Prof. Jayant Vishnu Narlikar
(C) Prof. Meghnath Saha

(D) Prof. Raja Ramanna

Composition of P* Hadron is

@A) ud
(B) Us
(C) UUd
(D) ddu

worked on quadratic
equations and proved that every

quadratic equation has two roots.

(A) Aryabhatta
(B) Brahmagupta
(C) Varahamihir
(D) J. C. Bose

45.

46.

47.

48.

Who is regarded as the father of
the Indian nuclear program ?

{A) Dr.S. N. Bose

(B) Dr. C. V. Raman

(C) Dr. Jd. C. Bose

(D) Dr. Homi Jehangir Bhabha

Space quantization was
demonstrated by which

experiment ?

(A) Rutherford Experiment
(B) Stark Experiment

(C) Stern Gerlach Experiment

(D) Davison-Germer Experiment

The strength of magnetic field is
maximum in

(A) Paschen-Back Effect

(B) Zeeman Effect

(C) Stark Effect

(D) Anomalous Zeeman Effect

The correct order of different
types of energy (Molecular energy

states) is

(A) Eg<<Eyp=Epg
(B) Ey,>> Eg>>E
(C) Eppy>> By >> Ey
(D) Eg>> Ey,>> B

[ P.T.O.
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49,

50.

S1.
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T Wy Whees el ¥ sgd
Fw___ FfE

(A) Taeh

(B) =

(C) =

(D) FANIR

SN T A 3R B % ¥ g8y 3
A A=LB

1
B) A=——B
(B) 100

e2
C) A= B
© (4hCn:]
®*h

72C?

Bl
(D) A= B

Fafafaa 8 for wsmivider Féwt =
qfur <=1 BT 7
LXI SP, 27FFH

PUSH B,
PUSH D,
POP B
POP D

(A) T B i amft @t smenft 3tk
W D syafafda @m

(B) BC 3R DE =z Wig # gt
99 4 s S

(C) BC I it wmmft @t st aen
DE e Sier smiafda @

(D) &= B 3k D &t wmft amew o
ECERCIE]

52.

53.

- 54.

8051 HWTEhIsheleR % UART ¥, dfe
SMOD fore &t 1 W e fpam 5w @,
dl 91SE @ Bl SR

(A) 3men

(B) QT
(C) smiEfdd

(D) &

dg-urg 3R de-foide e &1 %o
9 R 7T fheet @ g@en IR
TR 9§ TN b i e
ST GhaT 7 | 3 A-are aur gE-u™
Teex &I He-31Th ghEl wr: off
A o 2, @ de-um o ¥ feie
Theet & HElf<a F1 F oy snawes
sﬁm-w%?

(A) o, <w0P3ﬁTmLP<w§P
B) o <o IR o’ > ol

(C) ‘Do >m0 PAR oy < o

LP LP HFP
D) o’ > oy 3R olf > of

T% Si @a™ BlEEdER (APD) #i
FATCH AT 830 nm W fern Ao ferehem
(M=1)% 70% 2 | APD %! 100 &
T CTehe % WY HeTe it % fog
19 fopar w2 | afe smfaa sufsa
T 10 nW &, a1 HIel He sl HHA
BT

(A) 740 nA
(B) 830 nA
(C) 380 nA
(D) 470 nA




49,

50.

51.

Stokes lines are frequently much 52.

more ______ than the anti-Stokes
lines.

(A) Thinner

{B) Intense

(C) Broader

(D) Weaker 53.

The relation between Einstein
coefficient A and B is

(A) A= %B
1
=— ==
(B) A 100 B 4 ; ’
e? et
A=
© (4hCn]B
w’h
D) A=tacs

What will be the output of the
following 8-bit microprocessor:
instructions ?

LXI 8P, 27FFH

PUSH B,

PUSH D, 54.

POP B

POP D

(A) The contents of register B
are lost and register D is
unchanged

(B) The contents of the BC and DE
register pairs are swapped

(C) The contents of BC register
pair are lost and DE register
pair is unchanged

(D) The contents of register B and
D are swapped

2024-A 17

In the UART of the 8051
microcontroller, if the SMOD bit

is set to 1, then the baud rate
will be

(A) Halve

(B) Double
(C) Unchanged
(D) Zero

Band-pass and band-reject filters
can be implemented by combining
a low pass and a high pass filter in
series and in parallel, respectively.
If the cutoff frequency of the

low pass and high pass filters

is a)(l)‘P and coglp respectively, the
conditions required to implement
the band pass and band reject
filters are respectively

(A) HP

Lp LP _  HP
M, <0y and 0y <@y

P LP P
B) off < off and 05" > oy

HP LP LP HP
(C) oy > @, and 0y < ©,

HP _ _LP LP _ HP
(D) ®p >, and oy >a,

A Si avalanche photodetector (APD)
has a quantum efficiency of 70%
at 830 nm in the absence of
multiplication, that is M = 1. The
APD is biased to operate with a
multiplication of 100 for incident
optical power 10 nW the obtained
photocurrent will be

(A) 740 nA
(B) 830 nA
(C) 380 nA
(D) 470 nA

[P.T.O.




T T hl TR Siees ¥ 500 § 31k
HRPTYE & g & HA 11% ferplar
gt 2 | ol Y 1% o w0 F0 F
T -1 FRTeTe TR0 ST o
T < =nfe

(A) 0.1

(B) 0.02

(C) 0.01

(D) 0.2

55.

56. w4 B & T TR ST

Aefiferas wuiawr & wfaffa e 1

(A) T g3 T A& A SR 6 AT
gl S

(B} a’raﬁaﬁwwﬁ&?éﬂm%éﬁ.ﬁ
T w |

(C) < TRegell o A AT R F A R

(D) & a3l HT T S YhE F 9
F TR '

57. I3 Wil w9iaw L ¥ fo1e, b gohn
i L' g B, S

(A) LL =0

(B) L=L"

(C) LL'=-1

(D) LL =1

2024-A 18

58, Terdl seg it anifdres i o=t
TR & & St #
() %va

m,c?
(B) 1

J1-v2 /2

(C) mc?

(D) m,c®

59. THHREAE g
() A R gome St fen st
mem B I TRR semm 3k qitfg S
Ell%}I(C) it fRR gemmm ik ufitfa et
(D) i for gemm St 3 St

60. 1 TN SN S8 (11) % FHGET Tt
AR AR

(A) 931.5 eV
(B} 931.5 keV

(C) 931.5 MeV

(D) 38 & HIE T




[z

55.

56.

57.

The normal voltage gain of an
amplifier is 500, and it has 11%
distortion due to harmonics in the
output. What negative feedback
ratio, should be employed to
reduce the distortion to 1% ?

(A) 0.1
(B) 0.02
(C) 0.01
(D) 0.2

The Lorentz transformation
reduce to Galilean
transformations when

(A) The relative velocities of the
two objects is much greater
than the velocity of light

(B) The relative velocities of the
two objects is much smaller
than the velocity of light

(C) The relative velocities of the
two objects does not exist

(D) The relative velocities of the
two objects is equal to the
velocity of light

For any Lorentz transformation L,
there is an inverse transformation
L™! such that

(A) L =0
(B) L=L"

(C) LL=-1
(D) LL™ =1

2024-A
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The relativistic kinetic energy of
an object is given by

(A) —mv

(B) 1

(C) mc”

(D) m,c

A photon has

(A) Zero rest mass and zero rest
energy

(B) Zero rest mass and finite

energy
+(C) Finite rest mass and finite
energy

(D) Finite rest mass and zero

energy

60. The energy equivalent of 1 atomic

mass unit (u) is approximately
(A) 931.5eV

(B) 931.5 keV

(C) 931.5 MeV

(D) None of these

[ P.T.O.




6l .

62.

63.

2024-A

TF -G e w1 wee g
6 dB %1 2 | fg fasft R 9=’ 10 mW
g, @ Frfa I oreR g

(A) 2.51 mW

(B) 1.02 mW

(C) 0.25 mW

(D) 0.11 mW

5 31 i % for, Feaffes omedt
HTRITA FIHF F Wy § R, F AH
T

R, = ??

—VWWA—

=

2kQ

(A) 12 kQ
(B) 19.5 kQ
(C) 22.5kQ
(D} 27 kQ

T MOD 60 3l TRII-TAT% i
IRANT Sk ST T @ 31K 38 000000
¥ 111100 a Frdt =6 67 Aeavasar
3 | 9t SEE w T FRA F www
e HER (feeds fir ) &1 3wm
Feh ST W1 7, d1 Rean foeu-wie
F1 SATEreRar gt ?

(A) 6

(B) 12

(C) 30

(D) 60

20

64.

65.

67.

T 4-foe gfeda e s = fiew
WIS SMIEH % fore smm v @ 3R e
1010 fem w2 | fiow A % 91,
WX &) oiwe e F@ & faw de e
ST g 3R HiEe Ty 0 R 1 3 wliw
Todd % §1g 1R it geaht wa gett v

(A) 0100
(B) 1000
(C) 0010

(D) 0000

"I o o6 U 4 foe R/ 2R et deash
4 DAC % fofe e 1Wig dieew (V)
+10 V 3, 1 39 st 1 fisilegzH 3k
F-Thel 3MICYE T BT ?

(A) —0.312V; -4.687 V

(B) - 0.625V;-9.375V

(C) —1.25V; 18.75V

(D) 0.031V; 10.00V

IRT Bt ]

(A) Tt o

(B) fETge! A

(C) witedefier gaehiw &7 § @ @
gaTehi 4

(D) Tafad

ST U YT W WIEl & s U
AT e T ST ST 8, |1 guiE
@it el % e frga & g3
35! i 21

(A) | BrT, HH gt

(B) e, sgdl

(C) wear, F gt

(D) <" g1, Sgdt




61.

62.

63.

A high frequency mixer has a
conversion loss of 6 dB. If the
input R; power is 10 mW, then
the output I; power will be

(A) 2.51 mW

(B) 1.02 mW

(C) 0.25 mW

(D) 0.11 mW

In the case of following ideal
operational amplifier the value of
R; to obtain a gain of 5 will be

R = ?
—AWW—

J_ AWy }kQ

(A)
(B)
(C)
(D)

12 kQ
19.5 kQ ‘%}
22.5 kQ '
27 kQ

A MOD 60 counter is designed
using flip-flops, and it is
required to count from 000000
through 111100. If the counter
is implemented using Johnson
counters (twisted ring counters)
instead of binary counters, how
many flip-flops will be required ?
(A) 6

(B) 12

(C) 30

(D) 60

2024-A
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64.

65.

66.

67.

A 4 bit universal shift register is
configured to perform a parallel
load operation with the input
1010. After the parallel load, the
register is set to shift left with a
serial input of 0. What will be the
content of the register after 3 clock
pulses ?

(A) 0100

(B) 1000

(C) 0010

(D) 0000

Assume that input reference
voltage (V ) +10 V for a 4 Dit
DAC in a R/2R ladder network.
What are the resolution and full-
scale output of this converter ?

(A) —0.312V; ~4.687 V
(B) - 0.625V;-9.375V
(C) -1.25 V; 18.75V
(D) 0.031V; 10.00V

Eddy currents are induced in
(A) Insulators
(B) Superconductors
(C) Conductors subjected to a
changing magnetic field
(D) Vacuum
When a homogeneous linear
dielectric is inserted between
the two plates of a capacitor, the
electric field between the two
plates of the capacitor
its capacitance .
(A) Decreases, decreases
(B) Increases, increases
(C) Increases, decreases
(D) Decreases, increases

and

[ P.T.O.




i

68. Yo &7 # JRARE T H FEAE 72 ?fﬂi;gq—c: L,(x) % fw, L' (0) =1 7m
TR 7

Aty TPl gt ] 1
(A) o1 i TRy (A4) O
(B) TR 9¥ i Fr=w (B) n
(C) U % AEN-FEIN I (g _En
(D) ol &= 6t Joeran (D) 2
dm
69. THUTH SE 89 F TEERT TRER 78. fem wn @ —— H,(x)=AH,, (x),
& SRR w0 TAR
(A) e Yar § =@ El%% (&l H, (x), n 91 %1 FHEE 9gI% 2)
(B) TR U W A WM [=Eser (A) 2°nl
(C) Fsford wer W 3t w@m (B) 2™ n!
(D) ¥ SR . nl
(€ 2 (n-m)!
70. Tergga Juehrr ot & o 9 D) 2n 0!
zafar § | (n—m)!
A) Jehr & 6y femm 74. & f&ah # n 9K IS T@T & | B
@ ¥ w0 0% 91 9 I wilear 8 @
(B) farg &= < feun MF B | 0 1 9H T HR
(A) 2
(C) & W= 3R Sl yarg <hi fem B) 3
. (C) 4
(D) o w=rwr &t g fesm D) s
: T 75. UEE fqaqur w1 neEE 58 | 9 e
e Vi 2y(5) o 2 7
A) O (A) g
© % ) 3
(D) o (D) 4
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The cyclotron frequency of a
charged particle in a magnetic
field depends on

(A) The speed of the particle

(B) The radius of the circular
path

(C) The charge-to-mass ratio of the

particle 73.

(]j) The magnetic field strength

. A charged particle moving
parallel to a uniform magnetic
field will

(A) Move in a straight line

(B) Move on a circular path
(C) Move on a helical path

(D) Come to rest

=

The Poynting vector in an .

electromagnetic wave represents

(A) The direction of the magnetic
field

(B) The direction of the electric
field :

(C) The direction of the wave
propagation and the energy
flow :

(D) The direction opposite to wave
propagation '

75.

For a Bessel function, what is the
value of J 1o
72\ 2

(A) O
(B) 1

© %

(D) o

2024-A 23

72.

74.

For the Laguerre’s polynomial’
L_(x), what is the value of L', (0) ?

(A) O
(B) n

Q) -n
n
(D) 2

Given that
d”
dx™ °
(where H_ (x) is a Hermite
polynomial of degree n)
(a) 2" n!

(B) 2™ n!

(x)=AH, ,(x) then Ais

(n—';n)!
e

) 2%

(D) 27

A coin is tossed n times. Probability
of getting head at least once is
greater than 8. Find the value of nn.

(A) 2
(B} 3
(C) 4
(D) 5

Mean of a Poisson’s distribution
is 5. What is the standard
deviation ? o

5

(A) 5

B) 5
(C) 3
(D) 4

[ P.T.O.



76.

77.

78.

W e fhf ATt W a (tensile)
ferpfar smifia <t S R o swehr sl

(resistance)

(A) N-UR % ugref o sear 8

(B) P-¥&R % vgref & s 2

(C) P 3R N YR & 2l vt
el 3

(D) P 3R N ¥R & 21 g o
Hear 8

Bl WA CRESYER T 30 frer o &
Topereh A9 & fepam ST wpaT B 7

(A) Wi 3R &

(B) €T 37 feem (displacement)
(C) wfeda 3 freamq

(D) wfe, & iR feenmm

T Qe A Ui SRS, ) =
T§ IS B FreelEt /& @ | el
ﬁu@m#a@wwz.scm? S

S A gl 3 cm ® | 10 A/ m H
9 el § 0.3 mm #1 fygw Iaw

1§ | A graeE i SAfaga i

300 pF 3 7 faspa sraeen § o

s T o1 Bt P

(A) 300 pF Sl
‘FE“ ]

(B) 333 pF By

(C) 290 pF

(D) 277 pF

2024-A
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(A) R;/(R; + Rg)

(B) Ryl + AB)
RF

© 1+

R

0
D) 17aB

. U% g faud wata B

e T B wew 3 o 4 o o
AT 11 VR, ¥ o] | SHH 3991

10 V ¥ Sices qTelt STaeh alT sl =M
mghad w0 % ol forar <man R | W

FHYSTE T ] WIGEH ahish

. L
m d W9 ht ATHEE B LI /Lz
A B

L
(A) m=4.33; X =09
2

L
(B) m=3.44; X =0.9
2
Ll
(C) m=0.9; /L = 4.33
2

L
(D) m=0.55; % =3.44
2




76.

77.

78.

When tensile strain is applied to
a semiconductor strain gauges,
its
(A) Resistance increases in N-type
materials

(B) Resistance increases in P-type

materials
Resistance increases in both P
and N type materials

Resistance decreases in both
P and N type materials

(C)

(D)

A Hall effect transducer can be
used for measurement of which
of the following ?

(A) Power and current
(B)
(€)
(D)

Current and displacement
Power and displacement

Power, current and
displacement

A pressure measuring capacitive
transducer consists of two
silvered quartz diaphrams. The
diaphrams are 2.5 cm? each in
cross-section and 3 mm apart.
A pressure of 10 N/m preduces
0.3 mm deflection in diaphrams
of the unstrained capacitance of
transducer in 300 pF, what will
be the capacitance of transducer
under strain ?

(A) 300 pF
(B) 333 pF [Blgile]
(C) 290 pF BIRER
(D) 277 pF

2024-A 25

79.

80.

Voltage gain of an ideal
non-inverting amplifier is given by
(Where notations have their
usual meanings)

(A) Ry/(R;+ Ry

(B) R(l +AB)
RF
© 1+ g
RO
(D) T3AB

A modulating signal consists of
a symmetrical triangular wave
having zero DC component and
peak-to-peak voltage is 11 V. It
is used to amplitude modulate
a carrier of peak voltage 10 V.

The modulation index m and

L
the ratio of side length /L of
2
the corresponding trapezoidal

pattern are respectively

L
(A) m=4.33; % =09
2

L
(B) m=23.44; % =0.9
2

L

() m=0.9; ) =4.33
2

=

L

(D) m=0.55; % =3.44

2

[ P.T.O.




_ A2
@) Ean-2"T g (A) D =a?/1
A (B) D=A/1
B) E,dn-TL g, (©) D=4%/21
(D) D= A%/?
© E,dn=TT g . |
A 8. mhfla = S - 0 7 7 &
(D) E,di= 8’;1;‘T d\ (8) afedfe v
(B) U™ T
< e 2 (C) AT T
82. ~ SIS D e

(A) =g, /(e +1)
86. @ fyeww § g3 e p fen

(B) n, =g,/(e”"-1) e &
/( (A) P=pH
(C) n,=g 1—e**Ps ~
) EGE (B) P=iﬁai?f
D) n~g/(e*) © p=-inl3
(D) p=x%

83. fendlt g o1 wrewr g v g @

(A) A % 9W AT & AU

87. I AT T Tohe 2

(A) T
(B) & % T 19 % 1 % Frhugurd B T
(C) ™ & W A9 F HHRHT! ©
(D) & & W a9 % & H FHEard e
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82.

83.

Rayleigh Jean’s law is

8nkT

(B) E,dA= ?—amdx

8nkT
1'4

dA

(C) E,dA=

kT
5

(D) E,dr= da

Bose-Einstein distribution law is
given as

Mean free path of a gas is

(A) inversely proportional to the
absolute temperature of the
gas

(B) inversely proportional to
the square of the absolute
temperature of the gas

(C) directly proportional to the
absolute temperature of the
gas

(D) directly proportional to
the square of the absolute
temperature of the gas

2024-A
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84.

85.

87.

The diffusion coefficient (D) is
represented as

(A) D=aA%/1
(B) D=4/t
(C) D=A%/21
(D) D =A%/7

Mathematically ap =0 is
known as dt

(A) Hamiltonian theorem
(B) Laplace theorem
(C) Clapeyron theorem

(D) Liouville’s theorem

The momentum operator P in
momentum representation is
given by

&) P=p
-~ . d
(B) p_mag
~ . d
\®) p=—1ha
D) P=x

The minimum uncertainty wave
packet is

(A} Poisson
(B) Gaussian
(C) Binomial

(D) All of the above

[ P.T.O.
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88. TeU% & w-she v #, Ffefea 38 o1, af gomm T 3 91 T 6 B

B, 51 7 e 3 it Fewn w1 ad R %, O 5o ST 81 a1 i ;
FHR § FUN AT R 7 B \
(A) s G dfer Alemr e Th W (A) 27R

afem 3 (B) 9R
(B) 1 Uk WY HiGY T he T Ufed (€) 3R

aft 2 (D) (9/°R

(C) S W& e Sl wry |iew g
(D) o1 wd *e Nl ufe wiew §

92. IFe @i 98 ot MeV H &
[m, = 1.007825 amu,

89. WM I Jfem H W forg St m,, = 1.008665 amu,
y ho e o o foraemr yemeT R 7 mg, = 55.934939 amy]
2 E!El
(A} ST W BT FE IR l'ilt%‘ i (A) 440 MeV
(B) uich &1 el frm (B) 492 MeV
(C) TRt &1 SR fagr (€) 490 kev
D) (D) 500 MeV

90. T BeH (r, 6, §) = e~ % TR, a® 93. fawrR fre(y )

HHA g 16 V() - 0 99 r — oo, Fell NN
EWWWE‘T’W? (4) (HB)

(A) E=#"/2m (B) W& BE(uy) F e B
(B) =1 /2m (C) e A () ifes B
(C) E=2m/n

(D) E=-2m/# (D) & A () FT I B
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88. In Dirac’s bra-ket notations, 91. If the radius of nucleus with
which of the following correctly mass number 3 is R then the

describes mathematical radius of nucleus with mass

representation of bra and a ket ? number 81 is

(A) A bra is row vector and ket is

(A) 27R
column vector Bl 9R
(B) A bra is column vector and ket (B)
is row vector (C) SR
(C) Both bra and ket are column (D) (9)%*R
vectors
(D) Both bra and ket are row 92. Binding energy of j.Fe in MeV is
vectors ' [m, = 1.007825 amu,

m, = 1.008665 amu,

EiEE  mg, = 55.934939 amul]
a linear harmonic oscillator is IEI" _'

89, The zero point energy % hw of

manifestation of which of the (A) 440 MeV

following ? (B) 492 MeV

(A) Quantisation of energy levels

(C) 490 keV
(B) Paali’s exclusion principle
(C) Heisenberg’s uncertainty (D) 500 MeVv
principle 93. Nuclear magneton (u )

(D) Bohr’s principle

(A) Is smaller than Bohr
90. For a wave function

¥ (1, 0, §) = ¢, What is the magneton(up)

energy B assuming Vir) - 0 as (B) Is equal to Bohr magneton
r—ow?

(A) E=#/2m (kp)

(B) E=-#*/2m (C) Is greater than Bohr

(C) E=2m, /h2 magneton(uB)

(D) E=-2m/n* (D) Is twice Bohr magneton(ug)
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94,

95.

96.

97.

2024-A

3G AN G g7 8, heva et
e (B,) &

(&) =a, A%
B) =a A%
Q) =-a (A -22)°
° A
_ . zz-])
(D) =-a, 7
3 el F ff TR T % R

frforiaa o & -a1 e R 7 7
(A) dar () g Fm @

(B) &Y ¥ @Wad &

(C) amw faft g

(D) wepfer # e &
Logln=nlogn - n ' %&d &

(A)

(B) fexfera

(C) Faet 1 &

(D) ST HT G G
g

=t 3R wfesar § Ty B R
(A) S=klogQ
(B) S=k/logQ
(C) Q=klogs
(D) Q=Xk/log$sS

30

98,

99.

100.

ot o v g Peht et e v N
AT ¥, B S AT ReAr T # |
Tt § afgd g

(A) Ac=21logN
(B) Ac=Nlog2
(C}) Ao =2 log N?

(D) Ac = N?log 2

oot wem Z gionfya QT @
A) Zgie_%‘"

(B) Zgl e+E%<T
8 %
© 2ppe

) 3

It 91T FId® a9 b % 9l H shifaes
9 T, €T 8
(A) a/Rb

B) oo

Q) 1 a

(D)




95.

96.

o7.

In semi empirical mass formula,

Coulomb energy term (B;) is
(A) =a, A

B =a, A%

(A- 22)2
A
z(z —-1)
N

(C) =-4,

(D) =-a

c

Which of the following statement
is incorrect for the nuclear forces

between two nucleons ?

(A) Has short range

(B) Are charge independent

(C) Are velocity dependent

(D) Are central in nature ;
Log|n =nlogn — nis known as
(A) Newton’s formula

(B) Stirling’s formula

(C) Maxwell’s formula

(D) Einstein’s formula

The relation between entropy and
probability is

(A) S=klogQ
(B) S=k/log Q
(C) Q=klogS

(D) Q=k/log$S

2024-A 31

98.

99.

100.

Keeping the energy constant,
the volume of a perfect gas of N
atoms is doubled. The change in

entropy will be
(A) Ac=2]og N
(B) Ac=Nlog2
(C) Ao =2 log N?
(D) Ac = N?log 2

The partition function Z is
defined as

-E
&) X&e s
(B) Zgi e+E%{T

© P&

m)Z%J%

The critical temperature T, in
terms of Vander Waal’s constant

aand b is
(A) a/Rb
1l a
B) -3¢
9 Rb
c L2
27 Rb
o) 8. &
27 Rb

[ P.T.O.



101.

102.

103.

F-tg 1 Fem g 2
A 1=

B) x=

T+T,
C
T-T,

€ x=

P) 1=

105.

TR & TE & ol

(A) x=ﬁ/ﬁ=+l

B) x=M/H=-1

I
2|
o]
i

C x +1

=
arf
I

L

(D) X~

3 Itfaerere S BEA & AW & 9Ed 9

(A) <139 1 stfeames

107,

(B) @159 1 Jfe=arers
(C) Tukma srfeames

(D) Iulea i ¥+ 7l
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104, I n=Ne™/T 2 a1 a8 =bwe e

106.

]
3

o fort g el @
(A) Tieht g
(B) %ehet A
(C) werft S
(D) @&ty qw

gl o T g fem s 2
(A) Ry = 1/nec

(B) Ry =nec

(C) Ry=-1/nec

(D) Ry =-nec

& 99 2t (FET) & fae i d 4
FIH—ET HYT T & 7

(A) 391 im0 e g

(B) Taht FHrEfaf seudEms aEgshl
fofr et 2

(C) =& v=a o whedy ewifar &
(D) T ¥4 H I8 HH TIH U ?

TIHM Fg4 T S FHhSEH dleest
(A) e g

(B) =ear g

(C) aufafda war

(D) weet s &, i e gt am 3




101. The Curie-Weiss law is given as 104. If n=Ne ™" then this

ression is for
@) =% exp
(A) Schottky defects

C

B) x=77 T (B) Frenkel defects
(C) Optical defects

€ x= T-T, (D) Acoustical defects

D) X=7 7 105. The Hall coefficient is given as

c
(A) Ry=1/nec
102. For Meissner effect (B) Ry =nec

(C) Ry=-1/nec

(a) x=M/H=+1 D) R, =-nec

B) y=M/H=-
B) x / H 1 106. Which statement is wrong for the

©) Mo Hoi1 (3= =] Field-Effect-Transistor ?
x = N = " L]
O[3 (A) It is simpler to fabricate
D) = M.H=-1 (B} Its operation depends upon the

flow of minority carriers

(C) It exhibits a high input
103. The superconductors which do resistance

not follow the Meissner effect (D) It occupies less space in

] integrated form
strictly are known as

107. With the increase in temperature,
(4) Type I superconductors the zener breakdown voltage

A) 1
(B) Type II superconductors {A) Increases

(B) Decreases

(C) Mixed superconductors (C) Unaffected
(D) Increases firstly then becomes
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108.

109,

110.

n-<Ae TglEHe Aig MOSFET W @&l 111.

e (VTh) @?ﬂ %
(A) Fe TR % foru smevEs te

g

(B) et H w2 T 3 R sEwE i

C’

(C) WaTghdl & H o foTT Araveeh 37
G

(D) SETEHdT I Ukt o foTT Inavs |
Ei

UJT 9wy § SCR &t {0 %8 & for
S SHITE hl SIS HI HE Bl 8

(A) Tt veat it seafa @t a5
(B) femmier uewt <t 3caf & T e
(C) UJT & U R diees WM 1,
arfer rfrafa Rl Tk 9 g
(D) UJT &l TF UGG diced WeH
T, ST 76 G diees wgerar 8

EEE
EI%:‘}

Feg-gar Tt Rty o B §
= iETe fRufaat & a8 o=
Tl GHEANH TF §

(A) SATR Q&S

(B) fafestor qr:w=em

(C) Maet-fe-3 (SRH) TH:FASH

(D) T GG
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112.

113.

114.

2 A e o, s fafty s § dife
T Sl JaH HaE Sl 94 et ?

h? :
(2 =1.5x107"® eVmQ]
me

(A) 0.094 eV
(B) 0.94 eV
(C) 9.4eV
(D) 94 eV

TREISE WA H, T&T FH 989 n F
T Sell WR B IR (ST O
! BISH) T 8 7

(A) n

B) 2n

(€} n’

) 207

frefafes 4 @ sF-w1 L =1 s
e T 8 ?

(A) sind e

(B) ei(a+¢]

(€) €” sing

(D) " cos@

uieht e Fefefga 4 @ fea
R Fey ! Tgee w8 7

tA) cf=c?=0'3=1

B) o, o = 25,1

Q) [o,0,]=2ic,

(D) Iwr &t




109.. : The function of connecting a

110,

2024-A

." In an n-channel enhancement

111.
mode MOSFET, the threshold
voltage V., is

(A) The gate voltage required to
form the channel

The gate voltage required to
turn off the channel

The drain voltage required to
start conduction

The source voltage required to
stop conduction

(B)
(C)

(D)

112.

zener diode in an UJT circuit,

used for triggering of SCR is to

(A) Expedite the generation of
triggering pulses '

(B) Delay the generation of

triggering pulses

(C) Provide a constant voltage to

UJT to prevent erratic firing

(D) Provide a variable voltage to 113.

UJT as the, source voltage

changes

In high-efficiency crystalline,
silicon solar cells under normal
operating conditions the most
dominant recombination

mechanisms is 114.

(A)
(B)
(C)

Auger recombination
Radiative recombination

Shockley-Read-Hall (SRH)
recombination

(D) Surface recombination

35

What is the minimum possible
energy of an electron, contained
in a one dimensional box of width
2A7?

h2
_[2 =1.5%10" eszJ
me

(A) 0.094 eV
(B) 0.94 eV
(C) 9.4 eV
(D) 94 eV

What is the degeneracy of
energy level corresponding to
the principal quantum number
n (excluding electron spin) in a
hydrogen atom ?

(A) n
(B} 2n
() n*
(D) -2n?

Which of the following is not an

eigen function of L, ?
(A) sin® e*

(B) 0+

(C) € sing

(D} r" cosé

Pauli’s matrices satisfy which of

the following algebraic relation ?
2_ 2_ 2_

(A) of =0, =0,=1

(B) [0} o) = 28ijI

(C) [oy oy =2i0,

(D) All of the above

[ P.T.O.



115. T 0 S FF o Se T s w119, W%%ﬁﬂﬂﬁgﬁwww%?
oy § W B, # frafm = sw

o Sl W/ A FEd TV, @ ®) o’ “’
fear Sirar 8 | g ndl et s | "
T A 1 Sl GUR B (B) O(h%)

(A) 0 .

(B) nV, RN (© o)

(C) Vo [w]tifk

(D) -V, (D) O

116. T HEW foqaor #, mien @ "rey foer
AU 3% AW fa=el & FIAA B 120, (1+A)(1-V) FIAH TR 7

ST A 1 2 2 (el T e ot 2)
A 1:1
B) 1:2
€ 1:4 (A) O
D) 1:5
B) A-V

117. & T &g J & € o TR W
R ? €)1
(A) = af@ D) E+E!
(B) T 3w
(C) wh B e 121. feft aedt fra & wgot wam & R
(D) v @ B R

118. 3o (0% m) & sinx B GRE &) W=——(BV, - BV,
ST @A § HEEA Sl 8 .

B) W=—(PV -
(A) x I qUITs IO B w r_l(Plvl R,V
(B) x r fowm qoieh Torst (C) W=R(T,-T,)
(C) x %I & QUi O
_ . (D) W=RT, loge[VQ/J

(D) x % =R ! @ frvrs & qorfes Vi
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115.

116.

117.

118.

- A particle enclosed in an infinite

square potential well of width a,
is perturbed by raising its lowest
energy level by fixed amount V,,.

The first order correction in n'

energy level is

() © i«"’é@
(B) nV, el
(C) Vg

(D) -V,

In a normal distribution what is
the approximate value of ratio of
mean deviation from mean and
its standard deviation ?

(A) 1:1

B) 1:2

(C) 1:4

D) 1:35

What is an antisymmetric tensor
of rank two in two-dimensional
space ?

(A) A vector

(B) A scalar

(C) A pseudo scalar

(D) None of these

The Fourier cosine series of sinx
in the interval (O to ) contains
cosines of

(A) integer multiple of x
(B) odd integer multiple of x
(C) even integer multiple of x

(D) even integer divisible by four
multiples of x

2024-A 37

119.

120.

121.

What is order of error in '

Simpson’s -g—’rule ?

(8) O(n?
(B) O(h’)
(©) om? W
(D) O(h°)

What is the value of (1 +A) (1-V) ?
(where symbols have their usual

meaning)
(4) 0
(B) A-V
(€ 1

(D) E+E™

The work done during an

adiabatic expansion of an ideal
gas is

1
(A) W= :(Plvl - B,V,)

1
B) W= :(Plvl - BV,)

(C) W=R(T,-T,)

(D) W=RT, loge[‘%)
1

[ B.T.O.




[

122, o wHle S0 6 c&ar 0.4 8 | 3¢ 125,

123.

124,

2024-A

e w1 19 27°C &, @ id I A B
(A) 127°C
(B) 500°C
(C) 500K

(D) 400 K

TR~ FAR A Fefterer 2
(A) dP/dT = L/T(V,~V,)
(B) dP/dT = T/L(V,-V,)
(C) dP/dT = T.L{V,-V,)

(D) S9Ud ¥ | HIg &I
TerEaeT 1 ST GHIRT B
BRE

\ T T_ oV Jp
)12

oV )s  \8S)y

&)%)

(D) SWied § § &ig &l

(A)

(B)

38

126.

127.

128.

o 7 e frem R
(A) A>T = fer

(B) A2 T? = f@r=
(C) A T = feri®
(D} AT = f@ri®

S s & srgf afeds (Av)
% GHIgHIa §, SEl B ¥IR
eI & i TERIG @ § |

(a) B?
(B) B

© Y
D) ¥

iy g (L) fier gra fan s R
(A) I+ 1)h

B) JlI+1)h
(C) (21+D)h

(D) J2I+1)h

FIEGISH WY T SR e % g e
e 6 TRt 6563 AR | 9O Wagn
% fore we sfee % gW e % e
aoreed gt

(A) 1.25A

(B) 10.25A

(C) 2025 A

(D) 1025.46 A




122.

123.

124.

2024-A

The efficiency of a Carnot engine
is 0.4. If the temperature of the
sink is 27°C, the temperature of

the source is
(A) 127°C
(B) 500°C
(C) 500 K

(D) 400K

'I‘h_e Clausius-Clapeyron equation is
(A} dP/dT =L/T(V,-V,).

(B} dP/dT =T/L{V,-V,)

(C) dP/dT = T.L(V,-V,)

(D) None of the above

Maxwell’'s thermodynamic

eqﬁation is

(53
oT ) \ V),
S5, &

B) \av)s \os), . Y&

“ (&5

(D) None of the above

39

125.

126.

127.

128,

Wien’s displacement law is
(A) 22T = constant

(B) lﬁsz = constant

(C) lmTZ = constant

(D) AT = constant

The frequency shift (Av) in
Zeeman effect is proportional

to , Where B represents
applied magnetic field.

(4) B

(B) B

© Mg
o) %

Angular momentum L is given by
(A} {1+ 1)h

B) Jl(+1)h
(C) (2I+1)h
D) J(2I1+1h

For Balmer series of hydrogen
atom the wavelength of first

member is 6563 A. The
wavelength for second member of
Lyman series for same spectrum is

(A) 1.25A

(B) 10.25A
(C) 2025 A
(D) 1025.46 A

[ P.T.O.




129,

130.

131.

132.

LS g % T8, Q WA SagH] fSrehl
Hefa (sifde) waen @@ ) = 1 3K
I, = 2 8, T BT T FaleH T
J grft

A) J=0,1,2, 334

(B) J=0,1,2,3

(C) J=1,2,4

D) J=1,2,3,43RS5

atreed 0.180 nm =l k, x-Frr Y@
e Ted T TEIT] SHAT &
(A) 56
(B) 72
(C) 84
(D) 27

jai
ESE

F st s wfFR R
(A) B-femti
(B) vy-fortdt
(C} o~
(D) x-Teptol

T o =g I & WeR ¥ g 8 | 39
kA __ 000 FHIIHOA AT @ |
(A) oA 3 TR

(B) seiergi S =gt

(C) wiAgi SR =g

(D) wifwgi SR Wi

2024-A
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133.

134.

135.

136.

IR AT 2 AT TS

=

(A) amu

(B) eV

) A

(D) =

o & it o i R

(A) wET forE

(B) T e

(C) s @t e

(D) SR SFaHsedl
freferfas SRR 91 @ |
A+ iHe > %P+
(A) 2.n

(B) 2H \
€ v

(D) on

T o % Jaid TAH % % forg

Tfeuy wwae # giar @ wifh

(A) = g Sreured! g 2

(B) =iviia Fa wferd &t B

(C) STt wXfda Tt 2

(D) Y&fta dam Sim @ }



129,

130.

131.

132.

The values of the total angular
momentum quantum number J,
under LS coupling of two atomic
electrons whose orbital quantum
numbers are [, = 1 and [, = 2
will be

(A) J=0,1,2,3and 4

B) J=0,1,2,3

C) J=1,2,4

D) J=1,2,3,4and 5

The atomic number of the
element having k_ x-ray line with
wavelength 0.180 nm is

(A) 56

(B} 72

(C) 84 : ;gE
(D) 27 =

has maximum ionizing

power.

(A) B-rays

(B) y-rays

(C) a-particles
(D) x-rays

A free neutron decays into
proton. In this process
are also emitted.

(A) Electron and antineutrino
(B) Electron and neutrino
(C) Positron and neutrino

(D) Positron and antineutrino

2024-A

41

133.

134.

135.

136.

Unit for nuclear cross section is

(A) amu
(B) eV
(C) A
(D) Barm

Source of energy of sun is
(A) Nuclear fission
(B) Nuclear fusion
(C) Dissociation of atoms

(D) Electron degeneracy

Complete the following reaction.

27 4 30
sAl+ He — 1.P+

(4) 2in
(B) °H
© 7

(D) in

For a particle moving under a
central force, the trajectory lies in
a plane because

(A)
(B)

The force is always radial
The angular momentum is
conserved

(C) The energy is conserved
The linear momentum is

conserved

[ P.T.O.



137.

138.

139.

140.

TEIS S S WEen i Y
TR

(A) deht @
(B) &d
(C) reiem

(D) Waed

- aien _ wlE g )

() fret +ff Sffr =@ 7ifa ofela

(B) haet TecaTehyul fd 3Tamd

(C) Shaet gt T Fwid

(D) ael SFpd-a fameTe T 7
T Jita

T g %] I wiod eyl fopg W i

wAE ?

(A) =i v <t femm 3R IHeT IgW

(B) =% =1 ivfir 9u

(C) &g W THaTET o

(D) T 9T SIET T 2

HfERE 7 % foag

fer 2 1

(A) gt W g o faE

(B) et 1 Tecardt Ra=a
(C) HoN & H Hgrar we
(D) Sieeelt™ oot ® axgadl =t fd
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141.

142.

143.

144.

o
okig]

Frafafe 3 & sF-w1 @@ oo
afieRt 1 0% Tl gl 8 2
(4) V(x)=x

(B) V(x)=Ax+B

(C) V(x) =¢e"

(D) V(x)=sinx

Tta 1w AN BT R |

(A) e farg EE H

(B) heel MR Ta@l B

(C) Torelt ot =g we

(D) heel STHTHR TG bl

AR &% Frem o G s, e

foreenam e e B, g

fear o

(A) TEEEE

B) W

(C) &

(D) Fe

AR we # HETH UTet S 6

I TR 7

(A) s wivenan e A b
gl % e B =R

(B) wis wfdaren 3= @t Il

(C) e Wi FHa gt =Ry

(D) <t wiemmer @R ft sAbasties
yigenen & ameft B =nfae



137.

138.

139.

140.

The phase space trajectory of a
harmonic oscillator is

(A) a straight line
(B) a circle

(C) an ellipse

(D) a parabola

The Laplace-Runge-Lenz vector is

142,

conserved in

(A) Any central force motion
(B) Motion under gravity only
(C) Harmonic motion only

(D) Inverse-square law central
force motion only

The moment of inertia of a rigid

body depends on

(A) The direction of the axis of
rotation and its origin

(B) The angular velocity of the
body

(C) The force acting on the body

(D) The torque applied to the
body

The Coriolis force is responsible

for

(A) The deflection of the wind on
the earth

(B) The gravitational pull of the
earth

(C} The centrifugal force in the

rotating frame

The motion of objects in

inertial frames

a2

(D)

2024-A .43

141.

143.

144.

Which of the following is a
solution to the Laplace equation
in one dimension ?

(A) V(x) =x*
(B) V(x)=Ax+B
(C) V(x)=¢e*

(D) V(x) = sin x

Gauss’ law is applicable to

(A) Only point charges

(B} Only spherical surfaces
(C) Any closed surface

(D) Only cylindrical surfaces
The modified form of Ampere’s

law, which includes displacement
current, was given by

(A) Maxwell
(B) Faraday
(C) Gauss

(D) Coulomb

What is the condition for
maximum power transfer in a
transmission line ?

(A) Load impedance should be
equal to the characteristic
impedance of the line

(B) Load impedance should be
Zero '

(C}) Load impedance should be
infinite

Load impedance should be half
of the characteristic impedance
of the line

(D)

[ P.T.O.



145. Frafafag § SH-9) 7d orecen # Rt 148, g 6 Rt @, 78 v B

S W R forga et fafentor o,
A) k. =
- i 3 A) k.G+G =0
s B 2k.G+G%=
(A) 98 TRR I | 3@ 3 iﬁ% B) 2k.G+G*=0

EHE
(B) & THETH W ¥ Fewdl 7 ©) E.G+G=0
(C) o% fosmm sraen # 2

D) 2k.G+G*=0
(D) <8 et T s 8

_ _ 149. NaCl % f73 Ao ferish 1 W B 8
146. T T SR W G (bee) # AT

371 T St @ (A) 1.6381
(A) £=0.74 (B) 1.762675
(B) £=0.52 (C) 1.747565
(C) £=0.68 _

(D) I | § IS T
(D) f=0.78

150. Uwm-Imandt fuwmy e % ol o-#
147. T SFhd ok a* fegn mar 2 HI B
(A) Oypo = % (A) Ka.B/(M+m)
(B) S0 = 'é_% (B) Ka2B/(M+m)
axb

© o0~ Fxa (©) Kapm/M
(D) I F A HIE T (D) KaBM/m
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146.

147.

Under which of the following
condition, the emission of
electromagnetic radiation is
possible for a charged particle ?

(A) It moves with constant

velocity
(B) It moves with uniform speed
(C) Itis at rest

(D) It has oscillatory motion

In a body-centered cubic
structure (bcc), the packing
fraction is given by

(A) £=0.74
(B) f=0.52
(C) f=0.68
(D) £=0.78

The fundamental reciprocal
vector a* is given as

bxc

(A} Oypo =

(B) Oyp0 =

(C) o100 =

{D) None of the above

148.

149,

150.

From Bragg’s condition, we have
A) k.G+G*=0

B) 2k.G+G*>=0

€) k.G+G*=0

(D) 2k.G+G%=0

The value of Madelung constant

for NaCl is
(A) 1.6381
(B) 1.762675
(C) 1.747565

(D) None of the above

For a one-dimensional diatomic

lattice w-is equal to

(A) KayB/(M+m)
(B) Kay2p/(M+m)
(C) Kapm/M
(D) KaBM/m
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