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The flux of a vector field function
y= yzf+(2x)»+zz)f+2)zz£ through an

unit cube situated at origin is :

(a) 0 @ 1

© 2 D) -2

The system of three linear equations is
given :
—~y+4z=5
2x -3y + 8z=4
-2y+4z=9
Choose the correct option for these
equations :
(A) These are inconsistent and hence no

solution exists

(B) These are inconsistent and hence

unique solution exists

(C) These are consistent and hence

unique solution exists

(D) These are consistent and hence

infinite solutions exist

P.T.O.
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e [—sin(-) cose] RS
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[ cos®  sind]
(4) | ~sin®  cos 0
[cos® —sin0]
®) |sin®  cos@ |
[cos®  sin®
. (©) | sin®  cosO
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53. Using Cayley-Hamilton theorem, the

54.

inverse of the matrix :

cos0 sin @
—sin® cosH
is :
[ cos®  sin®] '
@A) | —sin®  cosO |
[c0s® —sind]
(B) [ sin@  cosO |
[cos®@ sin®
© | sin®  cos@

(D) Inverse matrix does not exist as the

given matrix has no real eigen values.

For a Bessel function J,(x), the value of

Jip(m) is :

5

@ 2

®) ¥
ﬂ .

€) 1

D) o
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The Laplac‘e‘ transform Lis of ‘ the

function Ep =sin?(o?) is equal to

: 207 | - 2t
(A) (5% +40%) ®) & o)

o g2 +2wzi
®) s(.5'2+4m2)

' 252
© T

The direct product of two tensors of rank

m_andnis a tensor of rank :

(A) mxn.

(C) m—n,form>n

D) m"

!'I;he error in the second order and fourth—

order Runge-Kutta formula is oi' the

order of.....c.c.... and......cu..s ¢ especti\;rely.

(A) h B :

® R 3

© BB l

©) K, pr .
P.T.O
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(A) 0.19 (B) 0.30
(C) 0.69 D) 0.91
59. GHSh

3z

e
P (z+m) “

M OWE ¥ e, Wel ‘C° T 99

: |Z—1|=4 % i

(A) 0

B) 2mi

(C) — 2mi

®) -1
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An experiment succeeds twice as often
as it fails. What is the chance that in next
four trials there will be at least two

successes ?

(A) 0.19 (B) 0.30

(C) 0.69 @) 0.91

What is the value of integral,

3z

(ﬁc (ze+ i) dz
where ‘C’ is the circle |z—1]=4 ?
A) 0
®) 2mi
(C) -2mi

D) -1

The Fourier sine transform Fy of the

function ™™ iS.eeeeceerneerne
2 1 2 s
A — i
(4) TS+ ®) T 5% + 02 "

2 a 2 =
© \/;szﬂxz ®) \/;sz—az
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62.

o WY M SE wd € @ Wi
T FHET W ek S
Tl § ufafi fear o gHa € |

FiE :

C(A) E" A ¢ ¥ AfF T

@) I wonfedt H R WER

T

(O TR e

©) vEw A ¥ A
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62,

When the relative speed is-small, the’
Lorentz transformation equations can be
reduced to the Galilean transformation

equations. Because :

(A) Relative velocity is greater than c.

(B) In both systems, the times are the
sq.m;a. -

(C) Length contraction

D) "None of the above

In the Lorentz transformation, the four-

diﬁemiom volume element is :
(A) Shortened

(B) Non-uniform

(C) Invariant

(D) Enhanced

P.T.O.
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63, fTagqn T==m & # " FA@
o SmERW w1 % e Rfefee

? (@ wdwifes @ W o
'3’):

) i[q—fAfwd:

2m

1 9 q
— —_ +=vA
B) v 99 e

I 5 q
“mve+gh+IvA
(C) 2mv q cv

1({ q,¥
D) E[P—;A) +q¢
64, TF Wo Tiaeiie womel/aS H

(A)T+\-I=1'\9’4TI'EF'
.(B) T=V
(C) T-V =feris

D) T=0
65. IR RFE H), r T TH WL GeH
‘ 3 @

(B) H<0

(A) H>0

(C H=feri® (D) H=0
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63. The Hamiltonian for a charged particle

64.

65.

moving in an electromagnetic field is
(Here, the symbols hold their usual

meaning) :

(28] o

A -

| ) q
— — +_
B) > mv” —qoé - VA

| ) q
—mv° +gd+Zv.A
©) 2 v tad cv

D)

Ina shnpie dynamical system :

(A) T + V = Constant

B T=V

(C) T -V = Constant

D) T=0

If Hamiltonian (H) is not an explicit

function of ¢, then : L
(A). H>0 (B) H<O0

(C) H = Constant (D) H=0



https://applink.adda247.com/d/XhqWf9lSap
https://applink.adda247.com/d/XhqWf9lSap

66. sEw =t WA (Noether theorem) & &R

W W FE T
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(B) &% Faw A T W € |
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For Noether’s theorem, following is a
general statement :
A) R contains only conservation
laws.
(B) It contains only symmetry properties.

(C) Interplay between  symmetry

_ properties and conserved quantities.
(D) None of the above
Identify the Hamilton-Jacobi eqﬁéﬁon of

time dependent Schrddinger equation in

the short wavelength limit :

28
H+—==0
(A) H+o

® 1-Zeo

(©) H+§=st

8 _n
H-—=VS§

P.T.O.
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68.

TF A B GNfEE ua H® o
g, frmet e Sl 4 MeV ®

(A) =3 x 108 Hievd=vs

" (B) ~ 10 x 108 HevdwE

69. .

70.

71.

(©) =1 x 108 HicydHTE

D) = 12 x 108 Hdevdsvs

e o ¥ fag fife e @
(A) waa fafs fEwis

®B) wad W FRws

(C) Fearft ok wam fadwiw

D) SWiw ¥ ¥ =

Y & F1 [EW B ;

&) Fr)=""mm

__ 1 49
® FO=ga 2
(©) F(r)=-kAr
(D) Swfw weit

mﬁwmmmmuﬁm
e w1 ® :

€,—1 Na € —-1_Na
(A) € +2 3¢ e+2 3
g -1 g —1 No

r =N = —
© 527 O 177

r

Aﬁﬁuﬁ%wﬁw\mf%l
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Calculate the relativistic speed of an
electron which has kinetic energy
4 MeV :

(A) =~ 3 x 108 m/s
B) =~ 10 x 108 m/s
(C©) ~1 x108 m/s
D) =~ 12 x 108 m/s

A point in phase space specifies :
(A) Only position co-ordinates
{B) Only momentum co-ordinates

(C) Position and
co-ordinates

(D) None of the above

momentum

Identify the example of central force :

( A) F(r)——M
= N9

(B) F(r) pr—

(C) F(r)=—kAr

(D) All of the above

Clausius-Mossotti relation is given by :

€ —1_ Nua € —1_Na
@A 552 3¢ ® ¢ +2 3

€, l—Na g —-1_Na
© € + 2 (D) € +2 g

where, all the symbols have their usual

meanings.

-)
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¢ b P h
Y
™ g (EJ
' © 2% e\b
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) 2n ke b
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© i Bely
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72. The self-inductancel of a toroidal coil
with rectangular cross-section that carries

a total of N turns is :
(where, inner radius = a; outer radius = b;

and height = %)

F
h

Axis

2
A) - BoNh log, (g)

2
poN“A (a]
1 —
® “ox B

C uN%h. . (b
©) u,041t log,. (—]

2
- 1 z
(D) . 47 0Be . ;
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73. feR fogmel @ fer gesa TRl
TR % ey 4 e R T el
e w9 wit
® E"above - E”below =0
@) D apove =D petow =0 ¥
(i) D"above - D"helow =0
(iv) B_Labove "'Blbelow =0
W) H"ahove _H"below =K f X i
SEl, o+ wie @ wme ey ¥
W foFew w1 w9 Sifg
(A (@), i), (i), (v) 99 ¥
®) @), (i), (v), (v) ¥ &
© @), (@), i), (v) ¥ ¥
M) @), (i), (i), Gv), (v) 77 &

TF R ¥, W SR T () s
aW R () D wAEEE 8, s
T=15, (&I, k= SAigud feeris)
W # varfeq ga fogm um @nft .
(S®l, a =R # Bew ?) -

74.

A (mP)i3 ® (2nkdd)/3

© (ma®)/a O (urad)/2
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Select the correct one -about the
electrostatic and magnetostatic boundary

conditions given below :

D Elpove —Elpeiow =0

(@ Dipove =D peiow =01

(1) D gye ~ Dty =0

(@) B gpove ~Bbeton =0 .

) Hlypore —Hlyy,, =K xA

Where, all symbols have their usual
meanings,

Choose the correct one :

(A) (), (i), (iii), (iv) are correct

B) (@), (i), (iv), (v) are correct

(C) (i), (i), (iii), (v) are correct

D) @), (i), (iii), (iv), (v) are correct
The volume current density (:f) in the
wire is proportional to the distance (s)
from the axis T=/s, (where k is the
proportionality constant). The total

current flowing in the wire is :

(where, a = radius of wire) : .
@ (a’)i3 ®) (mka®)s3

© (nta®)/3 O (Gria®)s2
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75, Tt & W fagm &9 E=3i+4J +5k | 75. An electric field in a, region '*:is

g T W ® A U §;-2x10:512m2 given by E=37+4]+5k. The value iof‘ E
I TR A ferea T w oA elc;ctric flux ‘through the s,urfaice
& - ’ R S=2x10"5%m? will be : ' |
@ 1x104vm @A) 1% 104 Vm i

) ®) 1x10%Vm ‘ | ®) 1x105Vm |

: © 1x104§v.ﬁ_1_ ‘ © 1x 106 Vm i

O @) 1x107Vm - @) 1% 107 Vm
. g (e

76. Trafafed ¥ ¥ $W FF WeTd® | 76., Which one of the following is correct

| w1 Sufeafa # ﬂTH % fom & 9=y | about Gauss’s law in the presence of
iwt d 2 - dielectrics ? ' :
. S : :
&) 75=0 B (4) ¥5=0 ,
®) VE=F ; B) VE=X— / .
! oo ?0 S, . . €o i
: ) . B - [
© $Pda=Q; = - ~ (© $bda=Qy, . |
o §Ea=Q,, o | O §EA=Q, l
5 ee

i, Q. T AR g e | where, Q Fone _denotes the total fr
g - ' charge enclosed  in the volume and

IR ST W WNE W § W e .
L ‘ all other symbols have their usual’

o W @ et

meanings. |

(31S/16/2024/A | 1 . P.T.O.

|
|
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77.%%@@?1#%‘%1#'@

foreq &1 S99 ST :

- oV
(A VA=up€ —
(A) Ho €0 —,

B) VA=0

' S ov
C) VA=—,e, —
© Ho Sp ar

av

D) VA= =pe—-

78. TH Id @R ol 9 R -t

fedwie 90 I() 967 & § | 9K

A S % vew & ®I A W faga
&9 A

+— | —r

3

<+— Amperian loop

\ 4

ol a
@) 2m (3_0) dt
aLs

® 22040

—uol dl

© 2ml [S_O)d‘
S

O "L"’ﬂ[t So-hOl

(3)S/16/2024/A

77.

78.

12

Select the correct one about Lorentz

Gauge condition :

- oV
A) VA= —
(A) Ko €0 —,

B) VA=0

S v
C) VA=-—puyey —
© Ko €o o

ov
VA=pe—
D) he—
An infinite long straight wire cafries a
slowly varying current I(f). What will be
the induced electric field as a function of
the distance S from the wire ?

+— ] —>

«— Amperian loop

—

po! 4l
@) zz[ )d‘ ,#
2 @

® L 20,60-5L6)]

o

© zz(sjd‘

@ 22061,
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80.

7 foam gR eert fFT T 9 e
f-yaf =t ofafwa = fw g0 @

79.

!

Interaction energy of two magnetic

dipoles separated by displacement 7 is

Rt ® e given by :
B L (s a (Y T
®) [ ity — (17 7 ) (175 7) | ®) 7,773 ~ Ly 7y (mlr) (,7)]
1], . m 7 ) (myr © (myr my
R e

©) ;"_’Ot i[ml iy =3 (i F ) (g r)] (C) i:?r l[ml m2—3(ml.r)(m2.r):|
1. .3 FY(m, r 1 - 3(mFY(m,F
D) Zl_’ot 'r_s[ml'mZ' (ml-"r)z(mz r )] (D) ;’-’2 [mpmz— (mlfr)z(’"z-" )]

TE-fa T & T fag ot
# way A frafafen & § S w0

80.

Which among the following is true for

Liénard-Wiechert potentials for a moving

W e ? point charge :
(&l x,r W Toafd @ &7 o5 & (where; x is the vector from the retarded
w1 ORW ¢ 9 I W W W position to the field point  and all other
af & 1) symbols have their usual meaning).
' . 1 ge Y 1 gc
@ V@ II)=4n & (o—%3) @ V)= e Go-59) ‘

®, A 0= oy o ® AR )=

- © A r)=ci2V(F, )

® AF )=2V( )

(3)S/16/2024/A

© K(F,t)%\f(f:r) o
@) A(F, r)=%V(F, )

P.T.O.
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81.' ‘m* TEHM H TH m'ﬁwa

+o0 - x<0
Vix)=
(x) .—;-mcoz.ws:2 x>0

¥ ew w ¥ | @R WKB gEN
eﬂgﬁﬁ'ﬂt@i(m)aﬁwm

()

3
® 32
©
@) Sho?

1 7 FEHA H TEH w1 WL T
ERc B SO SR B
I?fiﬁqﬂﬁﬁm'@‘ﬁ:‘

82.

(A) 5x 1050 ]
(B) 5x 106! J
(€) 5x1071J
D) 5x10817

(3)S/16/2024/A
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For a particle of mass ‘m’ moving in the

potentials :
+o0 x<0

V(x)=
(x) %mcozx2 x>0

The ground state energy estimated by
WKB is :

_g.hm
2

(A)

Ehm
2

(B)

(©)
3

(D) Sho

A particle of mass of 1 g is confined in
a box of length 1 ¢cm. The minimum

kinetic energy of the particle will be :
(A) 5x10%07
B) 5x 1081
© 5x10717

(D) 5 x 1061 J


https://applink.adda247.com/d/XhqWf9lSap
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83.

84.

@)

®)

fo-smrt (3D) ¥ WA WA AW

g ®
P,
(A) ——V=u(r)+V(ru(r)= Eu(r) .
R s
—Vu(r)+V(ru(r)=Eu(r)
2m
W g .
(C©) ——Vu(r)-V(@u(r)= Eu(r)
2m

2
© vur)-Veue) = Bue)
2m

0<r<a0i%rﬁm@mma%m
3d oA W wigwar (Wafafe)

" (A) 16 x 107
®) 19 x 10~

(C) 1.7 x 1073

(D) 1.8 x 1073

ss.'m@mm@‘@mw

(fine structure constant) ‘o’ T HH e

1 1
137 ®B) 139
R 1

© Ta0 D) 335

(3)5/16/2024/A
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The time independent Schrodinger

equation in three dimensions is :

) .
(A) —;—m-Vzu_(r) +V(r)u(r) = Eu(r)

,
B) -h—Vzu(r)+V(r)u(r)=Eu(r)
2m

2
©) —5’1’; V2u(r) = V(r)u(r) = Eu(r)

2
D) 7= V2u(r)-V(u(r) = Bulr)
2m

The probability of 3d electron for

hydrogen atom in 0 < r < g, range is :
(A) 1.6 x 10
B) 1.9 x 10~
€) 1.7 x 1073

(D) 1.8 x 10-3

The value of fine structure constant ‘o’

of a hydrogen atom is :

1 1

(A) 1737 . B) o |
1 - 1

© T D) 339

P.T.O.
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86. 2P, ¥ ® faw o ‘g e ¢: | 86. The Lande ‘g’ factor for 2p, , state is
A 2 A 2
G ®B) (A) ) B)

< 4 ) ©) 4 )

Wi ww

87. forfy x ol wam p w & 7 e 87. The correct value of Poisson bracket

{x, p} between position x and

HSF {x, p) ﬁl'ﬂé’fﬂﬁ%!:

momentum p variables is :

A) 2 4
(A) ) @) 2 ®) 4

©1 @) 0 ©) 1 @) 0

88, frafafem # & wiw@r G%aw foagd | 88. Which of the following transitions are

e s (allowed) & ? electric dipole allowed ?
(A) 1s - 2s (B) 1s > 2p (A) 1s > 2s (B) 1s > 2p
(C) 35 > 5d D) 3 G (C) 3s > 5d (D) All of these
89, W wEy ¥ 89. The correct relation is :
&) [Lo Ly =i, A [Li Ly]=ifL, p
® [Ly: L:]=ifl, “®) [Ly, L,]=ifL,
© (&) sk @®) (C) Both (A) and (B)
(D) SWF # ¥ B (D) None of the above

(3)5/16/2024/A 16
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90.

91.

frt ot ¥ T w0 % fag wErdEd
(normalized) T FE (wave function)
?

(A) \P,,(x):Asin—maE

2
a

. HTX
sn—
a

®) ¥, (x)=

© ‘Pn(xl)=\]%cos-"’aﬁ_

%) ‘P,,(x)=Acos-"aE

i och R & e

ﬁw%mw%? |

' (A) T s womeh A FeEE w6
it wg W ® |

(B) Wt SoREUE WA ¥ - TR Eﬁ‘
w e w8 |

(©) varw <Rl @ R TR fr
W ®

-(D)wéa%www%’

(3)S/16/2024/A
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L 9(), '.The normalized wave function fof a

particle in box is :

@A) ¥,x)= Asinfz—x-
B) tIJ,,(x)=J%sin%"i

2 nx
(©) ¥,(x)= J; c08—=

D) ¥,(x)= 1"xcos—naE

Which of the following statements holds

true for entropy in a. thermodynamical

system ?

(A) Entropy of a system increases in all
irreversible process.

(B) Enu'opy‘ of a system remains

constant in all reversible process.

*(C) Entropy of a system remains

|
constant during an adiabatic

|
change.

(D) All of the above
P.T.O.
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&

92, mﬁﬁmmémﬁﬁm
‘ ﬁﬁa%&mﬁﬂtm%?
-(A:)'Pqﬁ-q‘v

(B)Et{aT

(C) 9@ E .

©) IR ¥ ¥ W

Forfapia fe @t afE o= @

wfiEdt fe Wi s ¢

93.

(A) Wt HeM
B) frg wem
©) &) ¥R @) F]
@) sHF % B A

94, WY & wh A tfEfdd ER @ A ey

I WO

(A) Frem et @

®) Tt @

(C) w==R &

(D) 34w ¥ ¥ #§ T -

(3)S/16/2024/A 18
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The probability density in case of Grand

Canonical Ensemble depends on :
(A) Pand V
(B) Eand T
(C) Only E

(D) None of the above

Change of Internal Energy of the

thermodynamic system depends upon :
(A) Path function

(B) Point fun‘ction

(C) Both (A) and (B)

(D) None of the above

When steam is converted into ice, the

entropy of the molecules :
(A) Remains constant
(B) Increases

(C) Decreases

(D) None of the above
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2

95, TeefEuE-FAWE Wi & SEER, | 95. -Accordiig to ' Clausius-Clapeyron,
“ak & m;;rw ﬁs, TWE. TG T H= | “Melting point of i;:e decreases with -
& am;t % - ‘increasing pressure.” Herice the value of
A) T B T will be : T
_ (A) Positive

' (B) Negative
(C) ¥ =
' i (C) Zero |
_(D)_ EQ'{{HHIﬁ ¥ AW " (D) None of the above :

9. fm WWH W ‘He F T %9 | 96, The fluidity of “He at low temperature is '

RO B 3 ? due to the following reason/s :
A) 37“'13?‘ % W9 FEIR AT (A) Weak intermolecular force between
L ~ atoms | !
(B) “He 'ﬂﬂ w=H THHA | (B) Small mass of 4He atom |
(©) T T (C) Zero viscosity |
(D) ““'5'“'-“; gt (D) All of the above o
97. ff uﬁlﬂﬂiﬁﬂ s @geeg e @ | 97 The materials having low resistivity are
. fau o ng 2 ¥ h ideal candidate for construction of :
A) e T"‘W ' (A) Temporary Magnets |
(B) ﬂ-ﬂﬁh'(' qw (B) Weak Magnets
('C) o W (C) Permanent Magnets |
©) tﬂﬁfﬁ 3w (D) None of the above
19 P.T.O.

(3)s1 6/2024I|A

4 m———————
T
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98, Fomm fafFm @ wad §, v @
ammaaﬁa}m,ﬁﬁmrﬁ?ﬂam
ROE
\(B)-El%lﬂ
(C) Frm wit
©) v ¥ 3w

99.“%&?3@%%%1%&%9-#
T e Y w2 1

T T wEAET € |

(A) FHe W™

(B) Rty W
(O Y wm

(D) 3™ ¥ ¥ FE =&

(3)S/16/2024/A 20
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In case of Black Body radiation, with the
increase in the temperature of the body,
the intensity of radiation for each

wavelength :

(A) Increases

(B) Decreases

(C) Remains constant

(D) None of the above

&
—Q for a

“The cyclic integral of T

reversible cycle is equal to zero.”
This theorem is knovs‘rn as :

(A) Carnot theorem

(B) Clausius theorem

(C). Rankine theorem

(D) None of the above
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|
|

=2

100. 3% fasiem we & ‘Z° @ = 790 | 100, If the partition function is given by ‘Z’.

En ] B=ﬁ, @ feem @ we and B=$, then mean energy will be

. S Bt ® “ expressed as :
, .
(A) EE(IOS z) (4) -a%(logz)
logZ logZ

® -5 %) ® 055
. 5 |

© - a_a(k’gz) © - %(log z)
. i logZ | : _q_ logZ 1 '

®) Baﬂ[ B J - ®) B-aﬁ[ B J |

101, frefafag & & sReew WagH ®it BAa | 101, Which of the following series of

ﬁuﬂ‘m g o m 39 hydrogen spectrum falls in ultra-vioflet
o | region 7
(A) TV
(A) Pfund
B) =
' (B) Balmer
. (C) WA
(C) Lyman
() =T (D) Paschen

(3)5/16/2024/A ' ‘21 P.T.O.
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=

10§.m#séﬁaﬁmﬁaﬁwﬁr-ﬁﬁam
et & 2
&) = T ug=w
(B) @ A fig
©) %7a fim
D) %a@

103. #?P — 32D, n = 3, 4, SAWW
ﬁagq qﬁ- ....................... a-uﬂ- a,fr EGIG(
1

(A) 9@ (B) e

(©) faufwm D) 7=

104; frafafen § & S dhaw gad der
e 3m 2
(A) 281, « 2Py
(B) 28y « 2Py,
(€) 2Py « ?Dyp

(D) 2Py « 28y,

{3)5/16/2024/A 22
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- 102. In three electron system, the excited state

is '

(A) Doublet or Quartet
(B) Singlet or Triplet
(C) Only Doublet

(D) Only Triplet

WP o> 32D, n = 3, 4, 5
ShOWs.....cceieueecnnes seri.eshc.;aflf- alkali atom
spectrum,

(A) Fundamental (B) Sharp

(C) Diffuse (D) Principal

Which of the following transitions will

give most intense line ?
(A) 28y « 2Py,
B) 28y, « 2Py
©) 2Py, - 2D3/;

(D) 2Py « 28y


https://applink.adda247.com/d/XhqWf9lSap
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L.
~ :
105. 4 WHMRR SHH U9E H STRifud

T & Y wE e o, @

() W g
- ® T g
(€) el g
(D) sty

wE e ° fam (o) Wl
HRO BE

106.

(A) Amj=i'.1 (B) Ame=i1
(€) Am;=0 (D) Am,=0
107. TF WY § W Iue @ 4358 A

- I fE W § @ TH Yen 4567 A
R el ¥ T 1 wn wd # fau
TE & 4047 A IR w1 W LD
w wo-Le e wowe fefw
gt . |
(A) 4226.5 A, 3882 A
(B) 4259 A, 3840 A
(C) 4538.7 A, 4053 A

(D) 4567 A, 4167 A

(3)S/16/2024/A 23
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<+

When normal Zeeman effect is observed
perpendicular to the applied magnetic -

field, the three line components are

(A) Plane polarized
(B) Circularly polarized
(C) Elliptically polarized

(D) Unpolarized

The sigma (o) component of Stark effect

is due to :
A) Am=+1  (B) Amy=i 1
© Am=0 (D) Am,=0 ,

A substance shows a Raman limle at
4567 A when exciting line of 4358 A is
used. The respective positions of stokes
and anti-stokes lines for the same
substance, when the exciting line of

4047 A is used, will be :
(A) 42265 A, 3882 A
(B), 4259 A, 3840 A
(C) 4538.7 A, 4053 A

(D) 4567 A, 4167 A

P.T.O.


https://applink.adda247.com/d/XhqWf9lSap
https://applink.adda247.com/d/XhqWf9lSap

(C) PIRR

(D) P3RS

109. vF e Yol w1 il favdwo 5@ ¥R
far T

v=24762 + 25 m — 2.1 m? em!
ﬁgwm’r& .................... YIET ﬂ'ﬁ’qﬂm

ag;"a'g. ..................... FT Wmml
(A) R; @&t
®) P; @
(C) O; I
®) P; St

(315/16/2024/A 24
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108. The branches corresponding to AJ = —1

109,

and AJ = +1 in rotational-vibrational
spectrum are known as............and............
branches respectively.

(A) O and P

(B) Pand Q
(C}y Pand R

(D) Pand S

Rotational analysis of one band system
is given by :
v =24762 + 25 m — 2.1 m? ¢l

The position of the band head will lie

1 s SOPUPROPUTR branch and band is

degraded towards.............
(A) R; Red

(B) P; Red

< O Vfolet

D) P; Violet
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i

110, seasit = Wt 6000 A ¥ ol %o~ | 110 The wavelength of emission is 6000 A

' i and the coefficient of spontaneous
T S H w1061 ¥ ) W : :
emission is 108 s~1, The value of the o
| IeEeM H OUNE BN :

" coefficient of stimulated emission is

(A) B, = 1.3 x 101° m/kg : given by :

). 19 m/k (A) B21 =13 x 1019 mfkg
(B) By =26x10 g
(B) By =2.6 x 10'% m/kg

(©) By, = 1.6 x 1018 mik
© Ba 8 (©) By = 1.6 x 1018 m/kg

(D) By =39 x 1019 mkg (D) B,; =3.9 x 1019 m/kg

111. bec wmel ¥ UfeT ofw Bwr ¥ ¢ 111. In bec lattice packing fraction is : $
.(A) 0.680 l(B) 0.740 - (A) 0680  (B) 0.740 |
© 0524 ©) 0940 © 0.52 @) 0940

’ R |
112, 37 fogid & ER W w (YRew) | 12 Comect statements of Bragg (la\lv). i

¥ . condition are :

(A) 2dsin@=nh; Ak=0; 2kG =G (A) 2dsin®=nh; Ak=0; 2kG=G

: ' nan A _coor GoGl
®) 2Siﬂ9=%;Ak=G;2k.G=G2 ®) 2sm9-.l,i_\k—G,2k-G—Gl

- (C) 2dsin®=nhk; Ak=G;2kG=G (C) 2dsin@=nk; Ak=G;2kG=G

: . . .
(D) 2dsinB =nh;Ak . G ékG G2 (P) 2dsin0=n\ Ak =G; 2".G =G> \
mou = > =4, i =:

(3)5/16/2024/A : _ 25 . P.T.O.

a
“
-
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113. BT &7 fafere wer F A FA | 113, In order to estimate the specific heat of
? YR vy —.3 I phonons the appropriate method to apply

&) =f WA S o o T is :
s R ‘ W @ R fear (A) For acoustic phonons Einstein

. ) model and for optical - phonons-

(B)mﬁ@wﬁaﬁa}ﬁmmﬁh
Hisw AR e WA ® firg

Debye model ' .

(B) For optical phonons Einstein mcdel

and for acoustic phonons Debye

fea wfew
model
©) v ik st hll w (C) For both optical and acoustic
fot sEER Hew '

phonons Einstein model -

D) vafs iR s S BRE B (D) For both optical and acoustic

fow fea wiew : phonons Debye Model

114, 3 ¥ o O W TF SR | 114, Which of the following cannot be

et W P § o explained by considering a harmonic
e 1 gEa ? approximation of lattice vibrations in |

: solids ? L
(A) feaR =1 T3 frm : L
(A) Debye’s T3 Law

(B) Fwiy fawr
(B) Thermal expansion

C) soF A WHEiE ¢ o
© e (C) Optical branches in lattice .-

(D) Fgeiin-fez fram " (D) Dulong-Petit Law

(3)S/16/2024/A 26
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| ]
&

115. mmmﬁ@mﬁm(ﬁﬁmﬂ?)

R S P —

I

(A) n=p,

- B n>p

116

(3)5/16/2024/A

©) Bp> Uy

D) n,< _l":h

1

. ffwa e et @ feew fee

S R

(A) TN G A

‘®) wewdNE S
© mﬁa? a%Fr

. (D) wifta® e

AR

115,
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In Hall effect experiment, the Hall

|
voltage for an intrinsic semiconductor is

negative. This is because (symbols carry

usual meaning) :

(A) n=p

® n>p .

(C)I Ky > l"’hl

D) By <M

" 116

27

S

Crystals of inert gas atoms are bound by : '

|
I
(A) van der Waals interaction

(B) Covalent bonds

(C) Ionic bonds

(D) Metallic bonds

. P.T.O.

N
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117. @& 3D firted ¥4, fed N wofirs s
g ¥ ok Gﬁpqtqrqgafr Cl
w%m%mﬁm wRael
v b

@A) 3
®) 3p
© 3N-13p
D) 3p-3

118. 3 fpmsll (eriter) ¥ w ad W

'%%WWWWW'&‘T

Vp WM W 0 ® W TR ¥

SR #
(A) 23

®) n

(C) nl2

(D) nl3

(3)5/16/2024/A 28
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117. For a 3D crystal having N primitive unit

118.

cells with a basis of p-atoms the number

of ppﬁcal branches is : o
@) 3

®) 33

(C) 3N-3p

M) 3p-3

For an ideal Fermi gas in 3 dimensions

the electron velocity Vg at the f;‘ermi

surface is proportional to electron

concentration ‘»’ as :
(A) n3

B) n

©) nl’2

D) nl’3
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119. BCS fagid § i | 9 4 ok

B A 3

(&) o

| - (C) BT
;) a’mﬁ
120, TEU-l S @ faw Qe | 120.

‘@ o

@) <1

e

A
(B) g>1

(C)-Ll=l:'m?;=4
D) E =9 7oA =2

|
(3)S/1 6/2024I|A

29

'119. 'In BCS 'the(;ry pair of electrons it at|1d

A
- (A) .E<1 R

Prepp
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(A)‘ Fermion ' G
(B) 1-"-h0ton. e
(C) Phonon s

D) Boson-

v

For type-II superconductors coherence

length ‘£’ and penatraltit'm depth ‘A’ are

related as :

-%'->1
®) 'g-; |

(C) A=1land&=4

(D) £=9and A =2

" PT.0.
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121 TR T TR # agER e fafeo
+ g w2
@ 1y
© lyxn,

®) 1y
@) - (-yxn

122. 5@ 9% Wled B IFER R Tfw @
Wi SR w e § 7

(&) FEER PR |
(B) =™ i
© e
(D) R '
123. TF & WA P EY F 3§95 wiew
_‘ﬁ@mm‘w%_?
(A)maamm%ma'aam'%
(B)maﬂm%dtmﬁm’al
%.
(C) wT ¥ FiF z R sk Far
. |
O) FE TR wWen A @
SR B §
(3)5/16/2024/A 30
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123,

)
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What is the parity of the e-Multipolé

radiation according to given text ?

Ay 1y ®) nHiH _
©) 1)xm, @) - (1),
According to the liquid drop model, what .

is the primary shape of a steble nucleus ?
(A) Elliptical

(B) Cubic

(C) Spherical

(D) Cylindrical

What is one key assumption of the liquid

drop model regarding the density of

nuclei ‘?

(A)

The density -varies with the volume
The . density is constant and
independent of volume

The density depends on the atomic

©)
number z )
(D) The deﬁsity is  inversely

proportional to the mass number A
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124, fre wR® 4 WA @ e ferdm | 124, By what factor is the electrostatic force

o, fFEm ® AN Y TR between protons  stronger than

L .9a ¥ sfus woEg Ba € 2 A gravitational force of attraction among
nucleons ?
A) 102
A) 102
®) 106
‘ B) 108
12
. (C) 10 © 102
(D) 10% ' D) 103
| 125, et Wemd W % 2. 125. What is nuclear fusion ?
(A) T T & T W W (A) The process of splitting a heavy

nucleus into lighter nuclei

fawfom s@ =t WhE |

., : - (B) The process in which two or more
B) = whew foad & @ § afew _ , ‘ '
_ light nuclei fuse together to form a
o heavy nucleus with the release of
energy

' (_C) u;aa e ® o Fo A ﬁqﬁm (C) The process of a nucleus decaying

Callcilh el o ' into other particles
|
(D) W e ¥ o faF a1 W (D) The process of forming light nuclei
iRt _ o from a heavy nucleus

{3)S/16/2024/A 31° o RT.0.
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| 126, Z> 82 A S W@ M -
o freet = W fed ¥ 2
() wF @ vew § R W § W

T afer T € B

@) ¥ WeE ® dfiw wEm W |

B FRO T L ‘
© v WA @ o w e
RO o B & S ] W

T A ofE o

‘Qﬁﬁi%l‘

(3)S/16/2024/A
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126. Why do most heavy nuclei with Z > 82

show spontaneous fission ?

(A) They have a large number of
neutrons which makes them
unstable.

(B) 'I‘hey-ha\-re a small Coulomb’s force
of repulsion among protons which
causes instability.

(C) They have a‘la_lrge Coulomb’s force
of repulsion among protons whitlzh
exceeds the nuclear binding ft_)rce.

(D) -They have a large nu.mbeli of

~ electrons w!ﬁch pal?sés the nucleus

to split.

32
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2

127. 3@ A0 1 oI S eEem W

. frerfafed ¥ ® S § 2

(D) T WM Wt THRS

128.

o @ fod wuwg w1 e

(A)?ﬁﬁﬂﬁﬁm.

(B) TF HEHl HU IW(o@ HTN

© s sEwm w R R
wWaA ¥ ¥ @ W A (s

FqaLl)

ffafas § ¥ fF F08 @ A< A
W g 2

(A) W SR =g

(B) WM R A

©) TR, HE AR A

(D) 3@ iR i@ &
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127. Which of the following is an alternative

128.
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to gamma-decay for an excited nucleus

to return to its ground state ?

(A) Emitting a neutron

(B) Emitting an alpha particle

(C) Giving up its excitation energy to
one of the orbital electrons (internal

conversion)

(D) Capturing a proton

Which of the following particles are
considered as Leptons ?

(A) Protons and Neutrons

(B) Pions and Kaons

(C) Electrons, Muons and Neutrinos

(D) Alpha and Beta Particles

P.T.O.
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129, AR FFY WER F siafHea W s
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(©) B e shfe
D) W T Rk e
Hafemam
130. fafewmr wa=R Wem § @ feg w4 A
R e mar 2 2
(A) aft smfim Y ok Ifwq den
B & 4
(B) fir smafim Y ok SR B @
FHR
(C) «fa smfm v ok IfEl de
B # TG
(D) 3G\ §em B IR sE@fe @
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129. What type of interactions do leptons

130,

respond to ?

(A) Strong nuclear interactions

(B) Weak and Elec;tromagnetic
interactions

(C) Gravitational interactions only

(D) Strong nuclear and gravitational

interactions

What is the strangeness quantum number

S defined as ?

(A) The sum of hypercharge Y and
bc;uyon number B

(B) The difference between hypercharge
Y and baryon number B

(C) The product of hypercharge Y and

baryon number B

(D) The sum of Baryon number B and

isospin
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131.

w W e . Wi ere @

et -

(A) W= Al F ofs @R & Ty
T ®

B) W afmfa § afs & o u=h

132.

2

(C) W= skt § dRadt % @ fe

T ?
(D) T feR A gfE @ W e
wq § e ¢

Hi (Peak) ¥ Aelt (Valley) &R0 (WiQ)

I
‘i‘#ﬁwﬁaﬁmmﬁé

@ = TEE @ e @ il sEe
Sdae® Y T SR ¥ ?

(A) Ge

B) Si
(C) GaAs

(D) = @t ‘
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“The capacitance of a reverse biased P-N

junction diode :

(A) increases -with increasing reverse
bias »

(B) decreases with increasing reverse
bias

(C) remains constant with changing

reverse bias

(D) increases linearly with increasing

reverse bias

Which semiconductor material is most

appropriate to manufacture a tunnel

.diode for achieving high peak to valley

I
current —& ?
v

(A) Ge
(B) Si
(C) GaAs

(D) All of the above

P.T.O.
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133. 8085 HRFENRIW & Hed ¥ Frafafen
A we v wl d
A) T 6 @G W ¥ |
@) 7 8 fae = W W ¥

© T 4 fre o =@ 2] ¢ |
(D) T 16 fir w9 a9 3 ¥ |
134.8085mﬂmm@€%mﬁ
wmmm%?
(A) 128 kB
(B) 256 kB
' (C) 64kB

(D) 512 kB
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Which of the following statements is
not c(?rrect in reference to 8085
microprocessor ?

(A) It has 6 flags

(B) It has 8 bit data bus

(C). It has 4 bit control bus

(D) It has 16 bit address bus

What the

is maximum memory

- addressable by the 8085 microprocessor ?

(A) 128 kB
(B) 256 kB
(C) 64 kB

(D) 512 kB
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135.

w Wer & w1 P d9R Wt @ <Re

T affe HE 100 mA T A Wiwe

A 0.8 a9 § | fpd WweX 0.7

%lwﬂamﬁgaﬁﬁaﬁ'aﬁﬁ

_aiﬁzamﬂnfat%:

(A) 114.28 mW

 (B) 87.5mW

136.

(C) 178.57 mW

(D) 560 mW

frfafeg § ¥ S 1Y @ SEEE

e v odnwmw ¥ fRm STEm

o i W R W ® 2

() fafesia

- (B) W

(©) e IRRE

(D) fafein Faizs
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A solar cell has a short circuit current of

100 mA and an open circuit voltégq of

0.8 V under full solar illumination. The

fill factor is 0.7. The rhaximum powér

delivered to a load by the cell is :
(A) 114.28 mW

(B) 87.5 mW

(C) 178.57 mW

(D) 56.0 mW i

Which of the following materials is a

direct . band- semiconductor

gap

commonly used in LED's ?
(A) Silicon

(B) Germanium

(C) Gallium Arsenide

(D) Silicon Carbide

P.T.O.
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137. T TR 680 nm W @ UL | 137. A LED emits red light at 680 m.

. Jafia @ ) ordeew W @ The band gap of semiconductor material
Jug Cﬂﬂ'ﬂﬁ BRI : is :
(A) 1.82 eV | (A) 1.82 eV
(B) 1LleV B) 1L1eV
(C) 172 eV (C) 172 eV
D) 0.72 eV (D) 0.72 eV

138, T fF O =0 &R 1=+10V & 1 | 138, Assume that O = 0 and 1 = +10V is

? 15 e e @ i ﬁﬁa EP-TI given. The outﬁut voltage from a 5 bit

w9 39 fefoew g 11010 femn :
ladder that has a digital input 11010 is :

™ % :

(A) +8.125V
(A) +8.125V

(B) ~8.125V
B) -8.125V
© +26V (C) +26V
(D) —26 V | (D) -26V

(3)S/16/2024/A 38
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139.

140.

Th 6 Tae-ifafed Wt &1 TETEEL

R B :

(A) 64
®) =1

(C) 63

1
D &

frfafen & | FH@ FRE TH
Feere # dew fea w1 R
w8 ?

(A) =t wis
(B)am'q?wdmﬁ@m
(C) df &=

D) T FhwER
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139. The LSB weight of a 6 ‘bit resistive

ladder is :

(A) 64
®)

©) 63

1
19) =

140. Which of the following factors primarily
determines the spectral response of a .

photodiode ?
(A) Doping concentration

(B) Band gap of the semiconductor

material
(C) Junction area

(D) Reverse bias voltage

39 P.T.O.
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141. T% 741C WfEeR yau® i7-gafén | 141. The 741C operational amplifier is

Yads @t WE WS ¢ 9w A A
i @ ®, s, Rp = 10 kQ,

Ry = 1kQ, A=2 x 105 R; = 2MQ,

connected as a non-inverting amplifier as
shown in Figure with Ry = 10 kQ,

Ry = 1kQ,A=2x 105 R, = 2MQ,

-

R, = 75Q, fy = SHz, SR dieew
R, = 75Q, f; = 5Hz, supply voltages =

=+15V, TAEA alees e =+13V ¥
+ 15V and output voltage swing = +13V.
TOFT fRA M S3-TW eSS W A

The computed closed loop voltage gain

AF will be :

R 2

| —— S5+

circuit i

Voltage series feedback

non-inverting amplifier

(A) 18182.8 &) 181828

- (B) 200000 (B) 200000
©) 10.99 © 1099 |
) 111 _— "

(3)S/16/2024/A 40
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142, @ W i A e 1o W

(A) f%;(ﬁ= joF(-0) - .

d. 1 -
o 440-{ L)oo

..jm

dfe . .
—59=J(0F((0)

D) ==

, fgrm - v | Sgn(?) =-‘21{(t) -1 (aaf u(l)
@ - v #) w1 BRE
mﬂ*“ﬁ“m s
@A) 2o
(i}) ~2ljo |
(©) jor2
- D) —1'03__/2 ‘

(315/16/2024/A
|

- unit step function) can be obtained as : |
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142. The differentiation of a function £(¥) in

the time domain using the Fourier

transform is given by : -

) %fi)=fmF(-m)

df®) (1 \omi_o -
) Tar _[—jco] F(-o)

© “L2=jor(o)

d .
® L= jor(o)

. The Fourier transformation of a signum

function Sgn(f) = 2u(?) -1 (where u(f)is a

|

(A) 2jo

®) 2o

. °(C). Jol2

©) o2
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144, TF 0-150 V. ﬁ?ﬁﬁa = T“-{;_f-]q,—([ 144. A 0-150 V voltmeter has a guaranteed

qﬁwwa‘ﬁﬂl% 2w accuracy of 1% for a full scale reading.
é The voltage measured by this instrument =~
B W T @RS 75V | difiw

is 75 V. The limiting error in percentage

e wfmm & ani .
will be :
A) 1% B) 2% LA 1% (B) 2%
- (C) 2.5% D) 1.5% (©) 2.5% ) 15%

145. 7% WEg ©E  wafuw  fgrw | 145. Every bounded and periodic  signal
e . o isa:
(A) fwm famm  B) oo fama (A) power signal (B) energy signal

©) 9= foqa D) #E fow = (C) voltage signal (D) no signal

146, 54 T&H 50% WigA¥M TRGE ot 146. The percentage power saving, when the
TAIgE Higeed W1 I s high frequency carrier and one of the

R AR fFll ™ ARedE # T sidebands are suppressediﬁanampiitﬁd;e
_ Yot fFn < 8, 7 wiE qwq yRke modulated wave for a 5'0% :de-pth of
LRI - modulation will be : | |
| (A) 924%  (B) 93.4% @) 24%  ®) 954% h
(C) 94.4% (D) 95.4% ©) 94.4% | D) 954%

‘ {3)5/16/2024/A ) 42 -
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147, SR WORT B fe, SO @

'148.

s Sefay W wER @ Ay wigaRm
s Frafated w1 T wd@ g o
(A) T uEeds

(B) T WRSdS

©) fz-wmsds
(D)afraﬁTh'-raHﬁsﬂ?

T %! GIgE@ 6 9 ¥ead
FiIgeREE UG A oM TR TR
F e e w9 @ A wigeR
st

(A) WEm B e

(B) =i W weH

©) & .

'(D)amm#
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1
t
!

147. In a television channel for video

transmission, the modulation technique
uses the . following to save large

bandwidth :

(A) Vestigial sideband

(B) Single sideband

(C) Double sideband

(D) Orthogonal sideband

The force summing member in a

photoelectric transducer modulates the

!
incident light to measure :

(A) light intensity

_f(B) liquid flow’
(C) -pressure

(D) temperature
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149, TR TR -9 fFeex 1000 my | 149 A T-Section low pass filter uses an

R - m.ﬁaﬁé' ' inductance of 1000 mH and a

L capacitance of 5000 pF. The
ST FA ¥ | T AR SR

characteristic impedance can be obtained

B
as : )
(A) 10kQ (B) 20 kQ :
(A) 10 kQ (B) 20kQ '
©) 0.1 kQ (D) 1.0 kQ (©) 0.1kQ D) 1.0kQ .
150. TF ¥R Fh QA e i 150. A parallel connéction. Q-meter circuit is

R R

used to measure :

(A) AfeF A F s, sfww W (A) High value resistors, high value

* fod o w WA P D inductors, and low value capacitors
B) FH AN % ovw, T WA @ (B) Low value resistors, low value
TRd W e A @ dided inductors, and high value capacitors
©) aﬁ“* A SEEF, T AR B [ (C) High value resistors, low.:vélue .
TRE W afyw W el inductors and high value cap;mitor:s “ A_‘
(D) F9 AA % EUUH, ®H WH @B (D) Low value resistors, ‘low. value
eRd W v WH . DU inductors, and low value caﬁacitors
(3)S5/16/2024/A
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(SPACE FOR ROUGH WORK)
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(SPACE FOR ROUGH WORK)
. % & fag s

@
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(SPACE FOR ROUGH WORK)
& & & fog sne
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