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1. (jidd ̂  ̂ ̂ t ?

(A) V-B = 0

(B) VxA = 0

(C) VxB = 0

(D) V-A = 0

2. 3n^fM ̂  ?rT^ ̂  irtof

(A)

(B) "t .j,

(C) 3^ ̂ ̂  t 030

(D) ^ ̂n?ft "I

3. f|g^ ̂  hMma ^

I

(A) ̂

(B) ̂ 3^T% 'fg^^cfl'M 3TT^^ ̂

(C) ̂ 3?T% "# (^nfld i^ ̂

(D)

4. ■rf TR^ ^ ^

t I

5. ^ crrfq4

(A)

(B) 1^ RTSRT ^ ^ ^ ̂
(C) Rim ^ ^ 3Tfll^
(D) 3TT^ TTC SmM ̂  ̂  t

8.

(A) 31^^ Rf^Md nf^%^nT^
ftd'oi

ftciq

(C) 3TT^ teliJT Rtacf^ 4
(D) iTTm ^ ^5^^ -m ̂  ̂

•V

tft^ % te^cT % 3T3?TR, ^ %3fl %
^ 3RT^ ̂  1^ W ^ ̂
t ftRT%1^
(A)

(B) ^rft^TcRT t
(C) WR-f^l
(D)

% f^ i^Rn ̂  ̂Hct>di "t I
(A)

(B)

(C) y41ch<uil
(D)

(A) "SrfrRFTM
(B) tfecbdl
(C)

(D)
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1. What is the condition for

Coulomb Gauge ?

(A) V B = 0

(B) VxA = 0

(C) VxB = 0

(D) V-A = 0

2. At high frequencies, the losses in

a transmission line

(A) Become very large

(B) Become zero

(0) Become infinite .

(D) Become very small

3. 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

4. The phase velocity of a wave in a
waveguide is

PAPER - II

PHYSICS

5.

Always equal to the speed of
light in vacuum

(A)

(B)

(C)

(D) Independent of frequency

Always less than the speed of
light in the medium

Always greater than the speed
of light in the medium

8.

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) Slowingdownofelectromagnetic
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

(0) 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) Jacobi's identities

(D) All of these

2024'A P.T.O.
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9. The conservation of energy is

associated with

(A) Translational symmetiy in

space

(B) Rotational S3Tnmetry in space

(C) Time translational symmetiy

(D) Gauge symmetry

10. The frequencies with which a

system oscillates in its normal

modes are called

(A) Resonant frequencies

(B) Damped frequencies

(C) Natural frequencies

(D) Forced frequencies

11. The Eigen values of the matrix

'6 -2 2^

-2 3 -1 are given by
2 -1 3)

\  /

(A) = 2, A,2 = 2, ̂3 = 8

(B) Xj = 0, ̂2 = 0, = 0

(C) = 1, ̂ 2 = 2, X3 = 8

(D) ?ij = 2,X2 = 8, X^ = -1

jS

12. In the Eigen vector equation

AX-XXy the operator A is given
(3 2^

by A = , the Eigen values X

are given by

(A) = 5 and X^ = -1

(B) Aj = 0 and X^ = -1

(C) = 5 and A2 = 0

(D) Aj = 5 and A2= +1

13. If (j) = where r = fx^ +y^ +2^)^ ,
r  ̂ ^ ^

the value of V ((> is given by

(A) ~

(B)

(C) ^

(D) 4
r

14. If i, j and k are unit vectors,

then which of the following is

incorrect ?

(A) i.j = j.k= k.i= 0

.■ry\ "^2 ^.2 ,(B) 1 = J = k = 1

(C) ixi=j X j = kxk = 0

(D) ixj= kxj = ixk

2024-A [ P.T.O.



15. feT^ % ^
jdPjx)
-1 dx

(A) ̂

(B) n

(C) 1
n

(D) n(n+l)

16. % 313?nT, ̂

"rft MftW cR^ 4>(rH % "fef^ %fteT^tpR^

yom^ii RR <H>t

I)

(A) <H>>Eg3

(B) <H><Eg^

(C) <H> = Eg3

(D) 3q<l^ ̂  ̂ ^

17. x = E>V(x)

^ X < a 3ftT E < V(x) ̂  x > a, Pi[^=si

^ tT WKB t

(A) m cjldnq^ld

(B) -cRtildi^ ̂  t ^3TT

(C) WTcTF^ ̂  ̂ 13TT

(D) TT^I^RR

HSl

18. imfte ^ ̂

(A)

(B) ̂  ?fm ̂  ̂ Tf

wM|

(D) 3M<lcW ̂

19. ■ 3?35RST ̂  a(0) ̂

3^RRT f(0) % ^ t ?

(A) a(0) = |f(e)f

(B) c(0) = |f(0)|

(C) o(0) = |f(0)f

(D) a(0) = |f(0)f

20. FiftoJT 3mR^ %

(A)

(B)

(C)

(D) qdl-tiM dH&q

2024-A



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

j dP„ (x)
-1

dx
dx.

(A) Zero

(B) n

(C) ^
(D) n(n+l)

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, is the ground state

energy.)

(A) <H> > E^

(B) <H> < E

gs

gs

gs
(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) It is 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 cj(0) and scattering

amplitude f(0) ?

(A) a(e) = | f(0)

(B) a(0) = lf(e)|

(C) <^(6) = |f(0)f
(D) o(0) = lf(0)f

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. ^ (Standard

deviation of mean) "gJTT

t ?

a

c.

(B) a =

<j

(C) -

(D) o=^

22. l^cnTJT

fen WT t I

%fe3;3n^

24.

25.(A) t^T fefê n

(B) ^ fefê

(C) fet sftr tsT ̂

fefew

(D)

23. TfRffe few ̂  nfefk ̂  "S fer

osM fen ̂  t

(fevn xn^^^^fenyt nm ggg 26.
h ̂fS[nT ̂ ctjlet) "1)

(A) y = -^exp(hV)
yjn

(B) y = -^exp(hV)
y/n

(C) y = ̂ exp(-hV)

(D) y = -^exp(-hV)
yjTZ

^ ̂ fen

R^ n R2, nfej, 120 % t I R3
fefe t 1 fefe R4 nn HH

120 an?n e

120.63 n t I fe fesi Gp = 2.04

vFTmr nnr t, e nn 4r nnr

fer ?

(A) 1.57 X 10"^ m

(B) 2.57 X10"^ m

(C) 2.57 m

(D) 2.57 X 10"^ m

fer "9 ̂  ^

(A)

(B)

(C)

(D)

^ y^QPfd ^ 3n^ nw #,

cti^dicfl "I

(A) u-fer

(B) UN-fer

(C) N-fef

(D) NU-fer

2024-A 8



21. Standard deviation of mean is

given by

o.

(B) a =

a

(C) (5= —
( I m

(D) a= ̂
n

22. Uncertainty distribution is

used for

(A) Analysis of multi-sample

data

(B) Analysis of single setmple

data

(C) Analysis of both single and

multi-sample data

(D) Two sets of data

23. The Gaussian distribution can

be mathematically expressed

as following, (y = number of

reading, at a deviation x and h is

precision index)

(A) y = -^exp(hV)
V7C

(B) y = --^exp(hV)
VTt

(C) y = ̂ exp(-hV)
(D) y = -pexp(-hV)

V7t

030

24. A strain gauge bridge has two

fixed resistors Rj and of 120 H

each. R3 is the gauge resistance.

The variable resistance R4 is 120 H

at zero strain and 120.63 U with

strain €. The gauge factor

Gp = 2.04. What will be the strain

G in the beam at a point where

the strain gauge is attached ?

(A) 1.57 X 10"® m

(B) 2.57xi0"®m

(C) 2.57 m

(D) 2.57 X 10-3 ̂

25. Which of the following can act as

an inverse transducers ?

(A) Piezoelectric crystal

(B) Electric resistance

potentiometer

(C) LVDT

(D) Capacitive transducer

26. 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

2024-A P.T.O.



27. oqvjicti

^ t

(A) e = ?iCOq / Exp
v^s'^y

-1

(B) e = ̂̂COq / Exp ^CO
^

V^bT
 -1

(C) G = h(OQ / Exp
V^eTy

-1

(D) ^ ^

28. Tt^ % ̂̂rpT ̂  ̂

K-iTRt ̂  "ftcT ̂  ̂ WT ̂  I

(A) cTPfrsT ̂

(B) ^

(C) ̂  ̂

(D) iMjT ̂

29. "^rf^ a "^TTq^^tcTT TT^TT K t|M^)c1T

^ ̂ 1^ cTFT ̂

^ = R-Mdk, ̂ ^dldl t

(A)

(B)

(C)

(D)

jpE
0@H

30. f^Wd ^ ̂ ^
3nTT^ S^oqHid ^ ^3TTcTT ̂

(A) m*

(B) m* = y

(C) m* =

(D) m* = ft

d^E

dk^

,dk%

vdky

vdky

31. 3PRT ̂  ̂ M ̂ R[?^d ̂  cT^

#ftcT ̂  "q^ 3?q^ ̂  ^

«ti5dlc[l "I

(A) ^

(B)

(C) yuileflJId ̂

(D) TT3^-31TOlfe

32. dch41ch ̂  ̂q^ffTT

wrt ?

(A) 3W 3Tf^ ̂  ̂NsQ'M WT %
3nWT ̂  % 1%^

(B) w 3n^ ̂  ̂IdsQ-il TR^ %
3TFTFT % Id^

(C) W 3n^ ̂  ̂ldsQ"M WT %
3rRPT % 4H^H % ̂

(D) 37?rR 3ii«j(ti d<d %
% fd^

2024-A 10



27. According to Planck expression
for average energy is given as

(A) e = / Exp
^COq

v^ksTy
-1

(B) E = / Exp
V^e'^y

-1

(C) e = ̂cOq / Exp
V^BTy

-1

(D) None of the above

28. The K-values associated with

vibrations of monoatomic lattice

can be grouped into

(A) Thermal zones

(B) Optical zones

(C) Acoustical zones

(D) Brillouin zones

29. If a 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

30.

31.

32.

w

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

m* =h

(B) m* =h

(C) m* =h

11

(D)

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

(D) To detect the phase only of
sinusoidal wave of unknown

frequency

f P.T.O.



33. ^ ̂

^ fL % TO Ife

^ TOR "I "fe

(A) f^<f,

(B) fH=fL

(C) fH>fL

(D) fH=fL=0

34, Chi-square ( x^] % fcRi "fen

(Obs : ̂  TO Exp :

(Exp - Obs)'

Obs

(Exp - Obs)

(A) X'=Z

(B) X'=Z
Obs^

(C)
Exp^

(Obs - Exp)^

Exp
(D) x'=S

35. R^=t"d Rb(rd< % rN-'STI^

1

= 27rLC

1

= 27^

1

(^) = 271^

ms

ail

36. 3T^ ffelTO ?

(A) CO

(B) HCl

(C) CH^

(D) HF

37. ^5®!^ 3T3qi^ %

I

(A) Hi5shl^c(

(B)

(C)

(D)

38. WTT^ '3)^ 'kl'^ ̂  ^RcRT

% ̂K"J| "^klT t I

(A) 1?FT 3Rf^

(B) STT^ftrTOT'aTO

(C) ^ % TO

3Tf^T^ ^ OTiferr

(D)

39. ^jTOTO 3r^^TO

(A) "3^ -dn^I 37^TO ̂  ^ <H<sm

3TOTT ̂  ^ t

(B) 3^ 3i^ 31^TO ̂  ^ ihsZTT

^Ai'W 37^^^ ̂  "TO "I

(C) 3^ 3^ OTTO ^
^4141 OTTO % <q<ioj< "I

(D) ̂  ̂ ̂  ̂

2024-A 12



33. A band pass filter has pass band

between two cut off frequency

f  fjj and fL such that

(A) fH<fL

(B) fH=fL

(C) fH>fL

(D) f„ = fL=0

34. Which formula used in

Chi-square test ?

(Obs : is the observed value and

Exp : is the expected value)

(Exp - Obs)^
Obs

(Exp - Obs)

(A) X'=Z

(B) X'=E
Obs

(0 ,^=;^(Obs-Exp)
Exp^

(Obs - Exp)'

Exp
(D) X^ = Z

35. For narrow-band-reject filter the
notch-out frequency is given by

1

= 2Slc

- (C) f„= ^271RC

1

(B) fx = 27c^

36. Which molecule will not show

rotational spectrum ?

(A) CO

(B) HCl

(C) CH,

(D) HF

37. For nuclear magnetic

resonance radiations

of electromagnetic spectrum are

used.

(A) Microwave

(B) Infrared

(0) Radiowaves

(D) Ultraviolet

38. H5q)erfine 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

39. 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

2024-A 13 P.T.O.



40. RIR

(^) /^5
(B) «3 xio^
(C) « 13.6

(D) « ^
137

41.

SgQ

m

42.

^ RT xRifsb^l

(A)

(B)

(C)

(D)

aicR %5[ %

(A) jtArr RRmrf

(B)

(C) 3iftRR

(D) 3ifeRTFsrTWRr

43.

(A) Ud

(B) Us

(C) UUd

(D) ddu

44. % ^41^<uj1 T7^ ̂  %5Tj
sftr "feg Rh-Mi "% yr^ct) fgtjici %
^ 1JU f I

(A) 31pfRl

(B)

(C)

(D) ■^,

45. Wfk WT^ ̂ TRfsRiT ^
HM[ ^Ictl "t I

(A) TR[. R^T. ^

(B) t\. WT

(C) tf. ^

(D) ^jT#rf^ 'tm

46. ^ fiRT ^ 3Kf^
W ?

(A)

(B)

(C) ^-TR^^Rftrr

(D) tferr-^sfRR-a^ftR

47.

iMtt I

(A) RT?^-^3mR

(B)

(C)

(D) WTUy^TH-sm

48. ycht< (3nf5^^

(A) Ee:«E^,= E,,,
(B) E^b»

(C) e,,,»e^,»e^^

P) Kl»'^vib»'^rot
2024-A 14



40. The value of fine structure

constant 'a' is

(A) ^ Xs
(B) «3xl0®
(C) « 13.6

(D) « ^
137

41.

44.

particles do not

respond to strong nuclear forces.

(A) Lepton

(B) Hadron

(C) Baryon

(D) Meson

42. 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

43. 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

2024-A 15

45. Who is regarded as the father of

the Indian nuclear program ?

(A) Dr. S. N. Bose

(B) Dr. C. V. Raman

(C) Dr. J, C. Bose

(D) Dr. Homi Jehangir Bhabha

46. Space quantization was

demonstrated by which

experiment ?

(A) Rutherford Experiment

(B) Stark Experiment

(C) Stem Gerlach Experiment

(D) Davison-Germer Experiment

47. The strength of magnetic field is

maximum in

(A) Paschen-Back Effect

(B) Zeeman Effect

(C) Stark Effect

(D) Anomalous Zeeman Effect

48. The correct order of different

types of energy (Molecular energy

states) is

(A) E^i«E^b=E„t

(B) E^b »

(C)

(D) E^i»E^^»E^„j

[ P.T.O.



49. TTFT: ^ ̂

-^f i

(A) Hao^l

(B) Tft^

(C) ̂

(D)

50. 3n?^#T A sftr B % ̂

(A) A = 4-3
71

(B) A = r^B
100

(C) A =
4hC7C

B

(D) A = -^B
2/-^3

BgB

m

n^C

51. RnlciR^d 8 te m^sblyl^di ^

LXISP, 27FFH

PUSH B,

PUSH D,

POPB

POPD

(A) B ̂  ^ ̂inM
Tf^T^ D 3TqM^^

(B) BC DE Tf^T^ ̂  ̂

(C) BC ^ WFft ̂  cFn
DE ^ster arqM^

(D) B D ̂  WEft 3Tmr ̂

52. 8051^iTT?^^t^^^%UART-^, ̂
SMOD ^ 1 qi ̂  ten ̂jfRTT t,

(A) 3mTT

(B) %n

(C) 3F7tete

(D) ̂

53. "fe-TO 3^ tesi ̂

WdT ̂  ̂ ̂pftter cbi<4fpjd ten

^ ̂̂dl t I ^ ̂-nW cFn "^T^-TO
te?c ^-3fnF an^ter wm: coq^
imr coq ̂  t, fit fs-w aftr

cM-ijlRd % "fte an^^^T^
^  t ?

(A) COp ̂  < COq^ COq^ < Q)"^

(B) co^^ < ©0^ afk ©0^ > ©^

(C) ©^^> ©^^ 3;ftT ©^^ < ©^

(D) ©f>©,^^3ftT©,^^>©f

54. Si WT^ (APD) ̂
widH 830 nm nx ter n^^tl^teR

(M = 1) % 70% t I APD ̂  100 %
tTo^lf^teR % XTRT teter ̂  % te
^FTxrten^nnT t i ̂  armte anf^^

nRX 10 nW "t, eft ^ FH

ter

(A) 740 nA

(B) 830 nA

(C) 380 nA

(D) 470 nA

HP

HP

2024-A 16
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49.

50.

51.

Stokes lines are frequently much

more than the anti-Stokes

lines.

(A) Thinner

(B) Intense

(C) Broader

(D) Weaker

The relation between Einstein

coefficient A and B is

(A) A = \b
n

(B) A = ̂—B
^  ' 100

52.

53.

(C) A =
4hC7i:

B

(D) A = :^B

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

LXISP, 27FFH

PUSH B,

PUSH D,

POPB

POPD

(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

54.

In theUARTofthe 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 and cOq ̂  respectively, the
conditions required to implement

the band pass and band reject

filters are respectively

(A) (o®<Qo^''anda)o'''<<

(B)

(C)

(D)

cOq ̂  < cOq^ and oDq^ > cOq ̂
co?^> and cOn^ < (0?^
0

CD
HP

'0
>  and co^^ > co^^

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

2024-A 17 [ P.T.O.



55.

3TT3^32 ̂  11% f^ff^
t I ^ 1% ̂  ̂ ̂ %

iRonrq^ 3^:^^ ̂IjqTcT eTPJ^

ftrm ̂ jTFTT •ciil^y, ?

(A) 0.1

(B) 0.02

(C) 0.01

(D) 0.2

56. ^lai ̂  ̂

WcOT t L

(A)

(B)

(C)

(D) ̂  ̂3ft ̂  ^ ^

% «n,l«1<

5T. L% o^otiH

wwr L"^ ̂  t, ̂

(A) LL"^ = 0

(B) L = L"^

(C) LL"^=-1

(D) LL"^ = 1

58. 'ifd^jj >divji[

I

(A) imv=
2

(B)
moC

-1

(C) mc'

(D) irioc'

J4
-1

59. ^ I

(A) ̂  3;^ ̂  f^ ̂

(B) ̂  1^ 3ftc MftpRT ̂

(C) ̂ rftftcT 3^ qftft?T ̂

(D) ̂ rftftcT 3;^ ̂  ̂

60. 1 TOT^^SRR^ (u)

RWT t I

(A) 931.5 eV

(B) 931.5 keV

(C) 931.5 MeV

(D)

2024-A 18



55. 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

56. 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

58. The relativistic kinetic energy of
an object is given by

(A) imv'
2

(B)

TTLqC

-1

(C) mc'

(D) moC' -1

J'-? ,
59. 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

57. For any Lorentz transformation L, go. The energy equivalent of 1 atomic

there is an inverse transformation

L ̂ such that

(A) LL"' = 0

(B) L = L"'

(C) LL"^=-1

(D) LL"^ = 1

2024-A 19

mass unit (u) is approximately

(A) 931.5 eV

(B) 931.5 keV

(C) 931.5 MeV

(D) None of these

[ P.T.O.



61 .

62.

63.

3^-3TT9[fxT "PtoT ̂
6 dB ̂  t I ̂  R^'^m 10 mW
t, ̂

(A) 2.51 mW

(B) 1.02 mW

(C) 0.25 mW

(D) 0.11 mW

5  yi^ % Rm,, PinfciRaa 3TT^
^ R. ̂  KH

'im

3kQ

p—WW

Rf = ??
—VWV—I

v=.

IkQ
—\VW

Vo

2kQ

(A) 12 ka

(B) 19.5 kQ

(C) 22.5 kQ

(D) 27 kQ

MOD 60 ^ 1^-WITO ̂
nq^ik wm w 13k: # oooooo
^ 111100 kq?ft ̂  ̂
t I qk kl ̂T|kt ̂ il3d< %

ik qitidx) qq 3qqk
«niqi "I, eft fkck "f^Tq-qkfqi

^ 3TT^^5i^kk ?

(A) 6

(B) 12

(C) 30

(D) 60

64. Tt^ 4-kz flNd <(^w< kt

kk 3TiqkR k MT t
1010 (q-Mi *\m "t I kk %

kt kqs Ri^d qik % "fkq; ̂  (^qi
WRTT ̂  3k: ■frflRqd 0^13 qvlTq^

^ Tf^T^ ̂  wkt kk ?
(A) 0100
(B) 1000
(C) 0010

(D) 0000

65. ■RHktfkrfkTTq^ 4feR/2R^^3^
^ DAC % fell kkq (V^J
+10 V "I, k qq tknkjjR 3k

3Ti3dg2 qqr kTi ?
(A) -0.312 V;-4.687 V
(B) -0.625 V;-9.375 V
(C) -1.25 V; 18.75 V
(D) 0.031 V; 10.00 V

66. ^ t I
(A) ^qidqil
(B) 3rfrrqT^^
(C) qfkkRkr ^ ̂  ̂  ̂

(D)

67. ^ ¥«TTfk ^ ^ ^ TTqj
^hI'R tfeqi M<i9^d ̂ R^qfrnrt,

^  13k
^iRai "I I

(A) qq? "^kn, qqr
(B) oitpdl, «i<scfl
(C) *si(odi, qqf
(D) qq? kdT, qcdl

2024-A 20



61.

62.

63.

A high frequency mixer has a
conversion loss of 6 dB. If the

input Rf power is 10 mW, then
the output If 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
Rf to obtain a gain of 5 will be

Rf = ??

3kQ

I—
-

IkQ
—wv-

V._

V

2kQ

(A) 12 kO

(B) 19.5 kO

(C) 22.5 kQ

(D) 27 ka

0^

A MOD 60 counter is designed
using flip-flops, and it is
required to count from 000000
through 111 100. 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

64. 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

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

(A) -0.312 V; -4.687 V

(B) -0.625 V;-9.375 V

(C) - 1.25 V; 18.75 V

(D) 0.031 V; 10.00 V

66. Eddy currents are induced in
(A) Insulators
(B) Superconductors
(C) Conductors subjected to a

changing magnetic field
(D) Vacuum

67. When a homogeneous linear
dielectric is inserted between

the two plates of a capacitor, the
electric field between the two

plates of the capacitor and
its capacitance .
(A) Decreases, decreases
(B) Increases, increases
(C) Increases, decreases
(D) Decreases, increases

2024-A 21 [ P.T.O.
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68: 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

(D) The magnetic field strength

69. 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

70. The Pojmting 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

71. For a Bessel function, what is the

valueof

(A) 0

(B) 1

(C) 71/

72,

(D) oo

73,

74.

75.

For the Laguerre's polynomial'
Lj^(x), what is the value of L'jj(O) ?

(A) 0

(B) n

(C) -n

p, f
Given that

d-" H
dx'

„(x) = AH„_„(x),thenAis

(where H^(x) is a Hermite
polynomial of degree n)

(A) 2"n!

(B) 2'^n\

n!
(C) 2"^

(D) 2"

(n-m)!
n!

(n-m)!

2024-A 23

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

(A) 2
(B) 3

(C) 4

(D) 5

Mean of a Poisson's distribution

is 5. What is the standard
deviation ?

5

2

(B) S

(C) 3

(D) 4

[ P.'T.'O.
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76. ̂  '^V^ ̂  CRT (tensile)

SmtftcT ̂  ̂  t ̂

(resistance)

(A) t

(B)

(C) P3ftT:N^RTR%^^T^^
t

(D) P 3^7 N ^ TT^sfl

^T^^ t

77. W ^ -pfH ^

fe-tli HIHH "fe^TI ̂  <:iqic1l "t ?

(A) ?TP!T

(B) ^TKT f^^^TTPT (displacement)

(C) f^^srm

(D) ̂ Ti%, mj 3^

78. ^ wfr mttcfk "^RTg^, ̂  "#
^  ̂ ^ ̂  t I

^  ̂ ^ 2.5 cm^ t ̂
^ 3 cm "t I 10 ^

f^crfl ^ 0.3 mm ̂

^=JtclT t I ̂  i\^^K ̂  37^^ mftcTT
300 pF t ̂  37^^
^ ̂nftcTT^^?

(A) 300 pF

(B) 333 pF

(C) 290 pF

(D) 277 pF

0g0

79. 377c[?f ^

?m7 =

(^j^FT ^^cll % TfTRT^ 37^ "1)

(A) R,/(Rj + Rp)

(B) Rj(l + AB)

Rp(C) 1 . ̂

(D)
R
0

1+AB

80. TT^ thhPici wt,

I^RT^ ̂  ^ ̂  ̂ cT^

11 V t, ^ "I I ^THcbl 3RffF

10 V #f cTPT ̂  37FTFT

Hl;§(c1c1 "^7^ % "fe^TT ^jTlcTT "I 1 BFcT

^ Hl^cn

m ̂  ̂1^"# ^ 373TO
2

Lw(A) m - 4.33; /V = 0.9
^2

■  Li.
(B) m = 3.44; X = 0.9

^2

Li.
(C) m = 0.9; /V = 4.33

L2

Li.
(D) m = 0.55; X = 3.44

■L«o

2024-A 24



76. When tensile strain is applied to

a semiconductor strain gauges,

its

(A) Resistance increases in N-type
materials

(B) Resistance increases in P-tj^e
materials

(C) Resistance increases in both P
and N type materials

(D) Resistance decreases in both
P and N type materials

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

(A) Ri/(Rj + Rp)

(B) Ri(l+AB)

R..
(C) 1 +

R

P)
R,
0

1+AB

77. A Hall effect transducer can be

used for measurement of which

of the following ?

(A) Power and current

(B) Current and displacement

(C) Power and displacement

(D) Power, current and
displacement

78. 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 produces
0.3 rnm deflection in diaphrams
of the unstrained capacitance of
transducer in 300 pF, what will
be the capacitance of transducer

80. 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 X of

^2

the corresponding trapezoidal

pattern are respectively

(A) m = 4.33; 0.9

Li/(B) m = 3.44; ̂ ^=0.9
under strmn ?

(A) 300 pF (C)

y ̂

m = 0.9; X = 4.33
(B) 333 pF [Bigs ^2

(C) 290 pF
.(P) m = 0.55; X =3.44

[D] 277 pF ^2

2^0;24-A 25 P.T.O.



81, ^

(A) E,dX = SnkTdX

(B) E^dX = ̂ ^dX
X'

(C) E,d;^ =
87ckT

X'
dX

trw j', 87rkT(D) Ej^dA, = —^— dA-
A,

82. ^

(A) n,=g;/(e"^P^.+l)

(B) n, = g,/(e-P^-l)

(C) n, = gy(l-e"^P^')

(D) n,=g,/(e-P^.) 0?

83. ^ ^ ̂ I

(A) ̂  % WT ̂  % o^r^tiHi^Hlcfl

(B) % H<H TTN % ̂  % ci^r5hH

(C) % WT cTTT %

(D) %%TO^%^%^Tin3qTcft

84. "f^OT (D) ftcT ̂  ̂?if3n ̂

(A) D = A^/x

(B) D = A/i

(C) D = aV2t

(D) D = aVt^

85. — = 0^^f
dt

(A)

(B) dlMdHH

(C) 31^

(D) "3^

86. ^ p

^TOT t

(A) P = p ̂

(B) P = in-^t
dp

(C) p = -is-l^
dx

(D) P = X ̂

87. ^ t

(A) TTTim

(B) toRfPT

(C) f|q^

(D)

2024-A 26



81. Rayleigh Jean's law is

STckT
dX(A) E,dX =

(B) E,d?i =

(C) E,d?.=

X-

STckr

x^

87rkT

dX

dX

(D) E,d^ = ̂ dX

82. Bose-Einstein distribution law is

given as

(A) H; =§1/(6"^'®"' +l)
(B) rii = -1)
(C) n,=g,/(l-e-^^')
(D) ni=g,/(e"P^')

m

83. 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

84. The diffusion coefficient (D) is

represented as

(A) D = A^/x

(B) D = A/x

(C) D = A^/2x

(D) D = A^/x^

85.
dP

86.

87.

Mathematically — = 0 is
known as

(A) Hamiltonian theorem

(B) Laplace theorem

(C) Clape3T:on theorem

(D) Liouville's theorem

The momentum operator P in
momentum representation is
given by

(A) P = P

(B) v =

(C) p = -yi;f
dx

(D) P = X

The minimum uncertainty wave

packet is

(A) Poisson

(B) Gaussian

(C) Binomial

(Dj All of the above

2024-A 27 [P.T.O.



88. ^ ̂

ycbK ̂  ^HxTT "I ?

(A) ̂  "^3^ ̂ rf^ ^ TT^

t

t

(C) ̂  tt^ ^rf^ f

(D) ̂  13^ %S ̂  TTi% f

89. 3TT^ ^ ̂  ̂

\C h(£i i^H ̂  fti<H<^l y<^<iH "^7 „ „/2 ^ HgH

(A) ^5)d 'Kli) ̂  «r=jitDcti<y| Et^h-

(B) dd ̂  3^mc^4h idm

(C) iTWwf ̂  3iftf^^i?T?n fir^

(D) dr^'fe^TRT

90. -m 4/ (j., e, (})) = e"' ̂  ^

HMci "fe V(r) ̂  0 ̂  r —> 00,

E^iTRW^ ?

(A) E = ̂V2m

(B) E = -^V2m

(C) E = 2m/fi'

(D) E = -2m/ft'

91.

R"|, d s®^HH ds^TT 81

Bi^l ̂

(A) 27R

(B) 9R

(C) 3R

(D) (9)^R

92. 2gFe ̂  ̂  ̂ MeV^ t

[nip = 1.007825 amu,

m^ = 1.008665 amu,

mpe = 55.934939 amu]

(A) 440 MeV

(B) 492 MeV

(C) 490 keV

(D) 500 MeV

93.

(A) d^^(|J,g) ̂  ̂dl I

(B) % «l<|ci<

(C) ^^(Mb) ̂

(D) d^d^(^3)^%4T

2024-A 28



88. In Dirac's bra-ket notations,

which of the following correctly

describes mathematical

representation of bra and a ket ?

(A) A bra is row vector and ket is

column vector

(B) A bra is column vector and ket

is row vector

(C) Both bra and ket are column

vectors

(D) Both bra and ket are row

vectors

89. The zero point energy ftco of

a linear harmonic oscillator is

manifestation of which of the

following ?

(A) Quantisation of energy levels

(B) Paali's exclusion principle

(C) Heisenberg's uncertainty

principle

(D) Bohr's principle

90. For a wave function

T (r, 9, (])) = e-'. what is the
energy E assuming V(r) -> 0 as

r ̂  00 ?

(A) E = ?iV2m

(B) E = -fiV2ni

(C) E = 1-m.lr?

(D) E = -2m/ii^

91. If the radius of nucleus with

mass number 3 is R then the

radius of nucleus with mass

number 81 is

(A) 27R

(B) 9R

(C) 3R

(D) (9)^R

92. Binding energy of ̂ eFe in MeV is

[mp = 1.007825 amu,

m^ = 1.008665 amu,

mpe 55.934939 amu]

(A) 440 MeV

(B) 492 MeV

(C) 490 keV

(D) 500 MeV

93. Nuclear magneton (pj

(A) Is smaller than Bohr

magnetonffag)

(B) Is equal to Bohr magneton

(J^b)

(C) Is greater than Bohr

magneton(ia3)

(D) Is twice Bohr magnetonlfig)
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94. 31^ ^oZfTTR

^ (B3) t

(A) =a„A^

(B) =a, A"^

{A-2zf
(C) =-a.

A

(D)
A^

95.

[HMfefed ̂  t ̂-HT n^ t ?

(A) #RT (^^) ̂  ̂ t

(B)

(C)

(D) y^Id ̂  %^Nr "t

Log[n = nlogn - n f

(A)

(B)

(C)

(D)

96.

98. ̂  3n^ % -N

"f, ̂  3TRcR ̂ dl fch-MI ^Idl % I

mRc^cIh ̂

(A) Aa = 2 log N

(B) Aa = Nlog2

(C) Aa = 2 log N^
I

(D) Aa = N^log2

99. Z Wrrf^ I

(A) XSi
-E:

/kT

97. yiRl^dl "A ^

(A) S = k log n

(B) S = k/logU

(C) a = klogS

(D) n = k/logS

_  +Ei/

(B) XSi e
i

(0 ̂ Si.e"%
i  In

(D)
i  [n

100. ^ Riidk a ̂  b % ^

(A) a/Rb

1 a
(B)

(C)

(D)

9 Rb

1  a

27 Rb

A_!_
27 Rb
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94. In semi empiric^ mass formula,

Coulomb energy term (B3) is

98.

(A) = a, A
2/
/3

(B) =a, A

(C) =-a,

(D) =-a,

(A-2z)'
A

z(z-l)

A/3

95. 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
0

99.

^
96. Login =nlogn - nis known as

(A) Newton's formula

(B) Stirling's formula

(C) Maxwell's formula

(D) Einstein's formula

97. The relation between entropy and

probability is

(A) S = k log Q.

(B) S = k/loga

(C) a = klogS

(D) fi = k/logS

100.

Keeping the energy constant,

the volume of a perfect gas of N

atoms is doubled. The change in

entropy will be

(A) Aa = 2 log N

(B) Aa = N log 2

(C) Aa = 2 1ogN^

(D) AO = N® log 2

The partition function Z is
defined as

-E,/
'^kT(A) ZSi

i

(B) ESi
+E,

'^kT

-Ei,
(0

I  [n

ff-
/kT,D, '

The critical temperature T^ in

terms ofVander Waal's constant

a and b is

(A) a/Rb

1 a
(B)

(C)

(D)

9 Rb

1  a

27 Rb

27 Rb
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101. R-mh

(A) x = C/
T

(B) X =

(C) X =

(D) X =

C

T + T.

T-Tc

kC

T-T.

102.

(A) x = m/h = + 1

(B) x = m/h = -1

(C) x= M.H = + 1

(D) X= M.H = -1

sgs

0^

104. ̂  n ̂ Ne ^ ̂

%  f

(A)

(B)

(C) ^

(D)

105. "PTR 1^ ̂ifRTT

(A) Rj^ = 1 / nec

(B) = nec

(C) R^ = - 1/nec

(D) Rh = - nec

106. (FET)%1^1^t[^

(A)

(B) ^TPffM^T 3T^q^R2!T^ tR

103. ^ 3#rrR^^ ̂  ^ ^ f^^Rcftt

(C) ̂  t
Mlcni f, ̂5Qllci "t

(A) ^T?q I

(B) ZT^ II 3lfcRM^

(C) ft%cT3Tirl^n^

(D)

(D) y.<i1<J)d ̂  ̂ ̂  ̂

107. niHHH "R

(A)

(B) ̂ Rdlt

(C) 3FrM^wt

(D) R# t, te ^ ̂sncTT 1
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101. The Curie-Weiss law is given as

(A) x = 9

(B) X =

T

C

(C) x =

(D) X =

T + T.

T-Tc

kC

T-T.

102. For Meissner effect

(A) x = m/h = + 1

(B) x = m/h = -1

(C) x= M.H = + 1

(D) x= M.H = -1

0^

103. The superconductors which do

not follow the Meissner effect

strictly are known as

(A) Type I superconductors

(B) Type II superconductors

(C) Mixed superconductors

(D) None of the above

104. If n = , then this

expression is for

(A) Schottky defects

(B) Frenkel defects

(C) Optical defects

(D) Acoustical defects

105. The Hall coefficient is given as

fAl "R =1 /n<=>n(A) Rp^=l/nec

(B) RH = n

(C) Rh = - 1/nec

(D) Rh ̂  ~

106. Which statement is wrong for the

Field-Effect-Transistor ?

(A) It is simpler to fabricate

(B) Its operation depends upon the

flow of minority carriers

(C) It exhibits a high input

resistance

(D) It occupies less space in

integrated form

107. With the increase in temperature,

the zener breakdown voltage

(A) Increases

(B) Decreases

(C) Unaffected

(D) Increases firstly then becomes

constant
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108. ^ MOSFET'^ HI.
^Ic-ddl (V^j^) t

(A) ife
cTlei^

(B)

(C) ydl^chdl 1^
cilc5,^

2 A ^ ̂ ̂ftft?r

'^dH "^Mt ?

= 1.5x10"'® eVm^

(D)
112.

109. UJT ^ SCR ̂  1^ ̂

-snIs ̂  "^tcTT

(A) ^ ^ ̂ WT HgH

(B) Wf ̂  ̂c^ItT ̂  ̂  ®

(C) UJT ̂  13^ i^ 31^ ̂5^,

cTTfe 3tM^ T^FtKtT ^ 113.

(D) UJT ̂  13;^ T^teNhr "r^

^tCTT, "fe 'did «i<;(ridi %

110. (shWrrHd ^ ̂ ̂

wn^ Tft^rr^ WrFif % w

3^:F*5R cT^ t

(A) OTm

(B) f¥^3^:^Ffr5R

(C) W^-'te-Wr (SRH)

(D)

2m,
\  e y

(A) 0.094 eV

(B) 0.94 eV

(C) 9.4 eV

(D) 94 eV

WTT^ 44lti4 n %
W ̂  RR ̂  3mWT

^  Wt ?

(A) n

(B) 2n

(C) n^

(D) 211^

Rnfcifed ̂  ̂ 3TT^

t ?

(A) sinG e^'''

(B)

(C) e'® siiKj)

(D) r^'cosG

114. tiM Rnfcdfed ̂  ̂

sn^ddPlcfl4 ^ ^ I ?

(A) =

(B) [a.,aj] = 25yl

(C) ^yl = 2i
(D) dMildd ̂
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112.

108'.' In an n-channel enhancement 111.

mode MOSFET, the threshold
voltage is

(A) The gate voltage required to
form the channel

(B) The gate voltage required to
turn off the channel

(C) The drain voltage required to
start conduction

(D) The source voltage required to
stop conduction

109. . The function of connecting a

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

UJT as the, source voltage

changes

110. In high-efficiency crystalline,

silicon solar cells under normal

operating conditions the most

dominant recombination

mechanisms is 114.

(A) Auger recombination

(B) Radiative recombination

(C) Shockley-Read-Hall (SRH)

recombination

(D) Surface recombination

113.

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

2A?

= 1.5x10"^® eVm
.2m,
(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

(C)

(D) .2n^

Which of the following is not an

eigen function of ?

(A) sinee'*
i(0+(t))

(B)

(C)

(D) r^ COS0

sin(t)

Pauli's matrices satisfy which of

the following algebraic relation ?

{ 2 2_ 2_t(A) = Oy - - I

(B) [a;, CTj] = 25yl

(C) [^x' <^y] = 2i
(D) All of the above
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115, ^ lit a ^ 119.

^ t, ̂  ^
-KK <lf^l Vq ̂  «l€l

^jTlcTT "t I >i^4il rî

(A) 0

(B) nV, «
(C) Vq

(D) -Vo

116. WTT^ "f^wr TiiKT ̂  iTT^
aJftr ITT^ Rl-ddd % STjqTcT ^ 120,
3I5iTTf^ I7H W I ?
(A)

(B)

(C)

(D)

1

2

4

5

117.

wt ?

(A)

(B) 3ri^

(C) 3T1^

(D)

118. 3rcRM (0 t 7c) sinx^T^feR

(A)

(B)

(C)

(D) X % ̂  ^ w

2024-A 36

121

%3RR% -1^^ W Wt ?
o

(A) 0(h2)

(B) O(h^)

(C) O(h^)

(D) 0(h=)

(1 + A) (1 - V) ̂  RFT W t ?

(^ ^ JHWM 3T^ t)'

(A) 0

(B) A-V

(C) 1

(D) E + E"^

3TT^ % ̂ ^RTR ̂  fen W

itcTT t

(A) w = ̂(P,V,-P,V,:
1- r

(B) w = -(P^V^-P^V^:
r- 1

(C) W = R(T2-Ti)

(D) W = RTiIog
V/ V:



115.

116.

A particle enclosed in an infinite

square potential well of width a,

is perturbed by raising its lowest

energy level by fixed amount Vq.

The first order correction in n^^

energy level is

119. What is order of error in

3
Simpson's ^

(A) 0

(B) nVo

(C) Vo

(D) -Vo

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 5

117. 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

118. The Fourier cosine series of sinx

in the interval (0 to tc) 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

120.

121

(A) O(h')

(B) O(h^)

(C) O(h^)

(D)

ni

o

What is the value of (1 + A) (1 - V) ?

(where symbols have their usual

meaning)

(A) 0

(B) A-V

(C) 1

(D) E + E~'

The work done during an

adiabatic expansion of an ideal

gas is

(A) W = ̂(P,%-P,V,)

(B) W = ̂(P,V,-P,V,)

(C) W=R(T2-Tj)

V.(D) W = RT,logl "^^
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122. ^ 0.4 t I ^ 125.

fe ̂  cTR 27°C t, ̂  ̂  ̂ cTTT

(A) 127°C

(B) 500°C

(C) 500 K

(D) 400 K 126.

(A) dP/dT = L/T(V2-Vj)

(B) dP/dT = T/L(V2-Vi)

(C) dP/dT = T.L(V2-VJ

(D) "SRTto ^

127.

124. ^

(A)

(B) [ —
lav

^ap^

VaSyv

(C) ?L
v5Py V  yp

(D) ^ t

(A)

(B) =

(C)

(D) X^T = 1^pj^

?ftTTPT TmR ̂  3TT^ mR^cIh (Av)
% wi^qrte t, ̂  B3i5^

(A) B^

(B) B

(C)
B'

128.

(I^) /b

^ (L) ^ ^sricTT t

(A) 111+ l]h

(B) ^l{l + l)h

(C) (2Z + l)h

(D) 7(27+1) h

IT^^RR WTT^ ̂  WIIR

^ d+l^wf 6563 At I

Wlt^ tMt

(A) 1.25 A

(B) 10.25 A

(C) 2025 A

(D) 1025.46 A
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122. The efficiency of a Camot engine

is 0.4. If the temperature pf the

sink is 27°C, the temperature of

the source is

(A) 127°C

(B) 500°C

(C) 500 K

(D) 400 K

123. The Clausius-CIape3Ton equation is

(A) dP/dT = L/T(V2-Vi) . .

(B) dP/dT = T/L(V2-Vi)

(C) dP/dT = T.L(V2-Vi)

(D) None of the above

124. Maxwell's thermodynamic

equation is

(A)

(B)

(C)
\^0Pyp v5P/

ii
090

125.

126.

127.

Wien's displacement law is

(A) A,^T = constant

(B) X^T^ = constant

(C) = constant

(D) = constant

The frequency shift (Av) in
Zeeman effect is proportional
to , where B represents
applied magnetic field.

(A)

(B) B

(C)

(D)

Angular momentum L is given by

(A) l{l^l)h

(B) ^l{l + l]h

(C) (2Z+l)h

128.

(D) None of the above

(D) 7(27+1) h

For Balmer series of hydrogen

atom the wavelength of first
0

member is 6563 A. The

wavelength for second member of

Lyman series for same spectrum is

(A) 1.25 A

(B) 10.25 A

(C) 2025 A

(D) 1025.46 A

2024-A 39 P.T.O.



129. LS ^ WTT^
(3ffffer) '^m\ = I ̂

^2 = 21, ̂  ^Mhr c^IdH
j^

(A) J = 0, 1, 2, 3 3;ft^4

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

(C) J= 1,2,4

(D) J= 1, 2, 3, 4 3ftl5

130. cKM^^ 0.180 nm^T^ x-Rh<'Ji

^ cl^ ̂  WTT^ t

(A) 56

(B) 72

(C) 84

(D) 27

131.

(A) p-f^

(B)

(C) a-4i'iT

(D) x-fwf

132. ̂  ̂ ^ ̂ 3teR t 1 W
ylsh-Mi ^dl ̂  I

(A)

(B)

(C) 4ff^i^ 3^

(D) 3ftl

133.

(A) amu

(B) eV

(C) A

(D) ̂

134. ^ "3)^ ̂  t

(A)

(B)

(C) WTT^3if^1^4to

(D) 3mrwT

135. RnRifeci y[clRb41 ̂  TgJ ̂  I

27,3Al+^He^?°P +

(A) 2in

(B)

(C) Y

(D) in

136. 31^ mRiHH

^mrTFT ̂  ̂  "I

(A) ̂  Wt t

(B)

(C) ^R^RT i^cfl ̂

(D) ̂ <^>4 "I
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129. 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, 3 and 4

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

(C) J= 1,2, 4

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

130. The atomic number of the

element having x-ray line with

wavelength 0.180 nm is

(A) 56

(B) 72

(C) 84

(D) 27

131. has maximum ionizing
power.

(A) p-rays

(B) y-rays

(C) a-particles

(D) x-rays

132. 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

133. Unit for nuclear cross section is

(A) amu

(B) eV

(C) A

(D) Bam

134. Source of energy of sun is

(A) Nuclear fission

(B) Nuclear fusion

(C) Dissociation'of atoms

(D) Electron degeneracy

135. Complete the following reaction.

136.

27

(A) 2in

(B)

(C) y

(D) n

For a particle moving under a

central force, the trajectory lies in

a plane because

(A) The force is always radial

(B) The angular momentum is

conserved

(C) The energy is conserved

(D) The linear momentum is

conserved
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137. ^ ^

t I

(A)

(B) ̂

(C)

138. "^kfer

(A) Pb^il ̂  37rFfe

(B) i]^rc^|cbt}q Tjf^ 3i^

(C) ^ 3^^

(D) ^

3icnfe

139,

W t ?

(A) ̂  3T^ ̂  3^ ^3^

(B) ̂  ̂ ̂Xl-M ̂

(C) d'l^^ldl ̂

(D) ^ ̂rlMNl M^l dTi

140. cb1R4)fcd^ ̂ % f^

141. RM&l^d ^ ^ dimW

FiftoJT ̂  13^ "Mk W I ?

(A) V(x)=x2

(B) V(x) = Ax + B

(C) V(x) = e^

(D) V(x) = sin X

142.

(A) FT FiT

(B) FF TJ^c^TFkf fefTF

(C) ck 4 W

(D) cTFt ̂  FT53Ti Ff^

(A) %F^'f^3TTM"^

(B) %FFr fIqTTFTH TTcT^

(C)

(D) ^oFTTFTR TTF^ FTT

143. F?#TT % ftFF FF T^ftfer

fê TFFT ̂ K\ ifllftd t, "SRT
"f^ FFT ̂  I

(A)

(B)

(C) TO

(D)

144. 5^TTitoR Td?F ̂  F^ TOT iTOTOT ̂
FFT ̂  ?

(A) dfe FfeWTFT dTT^F ̂  3#rd^Tf^
FfcTFTFT % FTIFT ■^\\h^

ggg (B) dk FfcTTOT ^
(C) ^ 3lfrrTOT 3TO ̂
(D) dfe Ff^FT dTT^ ^ 3TPTd^Tf^

FfcTTOT ^ 3TFft ikt
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137.

138.

139.

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

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

141.

142.

143.

144.

140. 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 ggg
rotating frame

(D) The motion of objects in

inertial frames

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

(A) V(x)=x2

(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

(0) Load impedance should be
infinite

(D) Load impedance should be half
of the characteristic impedance
of the line
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145. ^ ^ ^ 148. ^ W

37T^fw ̂  1^ f^Rh<ut

^  ̂T^Tfer "I ?
(A) k.G + G^ = 0

(A)

(B) T^^i^WR ̂ TTR ̂  -ddcll

(C)

(D) ̂  ({l^rn ^rfif =ti<di "t

146. %f^ ̂  (bcc) ̂

3W ^STTrTr t

(A) f=0.74

(B) f=0.52

(C) f=0.68

(D) f=0.78

147. c^c5hH a* ^idi "I

b X c

c X a

a X b
(Q ^100 ~ - r ̂  -

a. b X c

(D) <iH-()^ "S ̂  ^

•J'

ia^s

(B) 2k.G + G^=0

(C) k . G + G^ = 0

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

149.

(A) 1.6381

(B) 1.762675

(C) 1.747565

(D) ^ ̂ ̂  5ff

150. T14i-3TFIFft
"4H itfTT t

Q)-4tI

(A) KaVP/(M + m)

(B) KaV2p / (M + m)

(C) Ka^pm/M

(D) KaVpM / m
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145. Under which of the following 148.

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) It is at rest

(D) It has oscillatory motion 149.

146. In a body-centered cubic

structure (bcc), the packing

fraction is given by

(A) f=0.74

(B) f=0.52

(C) f=0.68

(D) f=0.78 150.

147. The fundamental reciprocal
vector a* is given as

b X c
(A) <^100 ~ r

a. bx c

c X a

(B) ^100 ~ T
a. bx c

From Bragg's condition, we have

(A) k.G + G^ = 0

(B) 2k.G + G^ = 0

(C) 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 co-is equal to

(r\ r. =(C) CTjQQ _ - _
a. bx c

(D) None of the above

0^

(A) Ka^P/fM + m)

(B) Ka72P/(M + m)

(C) Ka^pm / M

(D) Ka^pM/ m
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