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The Viksit Bharat Guarantee for Rozgar and

Ajeevika Mission (Gramin) Act, 2025 (VB-G |

RAM G Bill 2025), represents a significant
upgrade over MGNREGA because in
MGNREGA

A. Structural weaknesses

B. Not able to enhance rural employment

C. Absence of transparency and planning

D. Absence of accountability

Select the correct answer from the code given
below :

Code :

(a) Cand D (b) Aand B

(c) All of the above (d) B and C

The Cultural and Educational Right in Indian
Constitution is guaranteed by the following
(a) Art. 27 and Art. 28

(b) Art. 29 and Art. 30

(c) Art. 28 and Art. 29

(d) None of the above

The terms Micro-Economics and
Macro-Economics were first coined by

(a) Alfred Marshall (b) Ragnar Frisch
(c) J.M.Keynes (d) Adam Smith

Which of the following best explains the concept
of sustainable development ?

(a) Development that meets present needs
without harming future needs

(b) Development without using natural resources

(¢) Development controlled by international
institutions

(d) Development focused only on economic
growth

In a certain code language ‘HIM-ACE’ is written
as 21. How will ‘SIP-TAG’ be written in that

code language ?
(a) 16 (b) 12
(c) 19 (d) 14
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[=]#% [=]
S
forpfara wra A T snfsfeehr fasm
(umor) sffa=m, 2025 (VB-G RAM G

Bill 2025), MGNREGA I &1 H T
TEeaqUl 3~ W1 Wfdffea s 2, it
MGNREGA H

A. GTEATCHS FHHAAMET

B. ITHIOT TSR g™ H 3@y

C. IREHRTT 3 AT 1 AT

D. SETEeE! 1 AW

fi fou e e A @ wE IR T ¢

- _
(a) CTE D (b) AT B

(c) 39 &+t (d) Bw C

R Hiau™ 4 §5hid 3R foen aweed
Hiwsr = grr wem foen 2

(a) 313 27 3R 3. 28
(b) 3. 29 3R 3. 30
(c) 3. 28 3 3. 29
(d) H ¥ 15 T8

e — 7SI qUT GHe - 39S T TEyaH
frmio fepem fomam 7

(a) 3THS AWA  (b) T fipwr
(c) 3. . FE  (d) veH iy
frafafaa § @+ gaq fawm #1 sEamon

%! goY SO TE § qUT B ?

(a) FAAH ATTIHAIA Hl T FA §C
wiesg 1 FETEHATH H THTH TEET
o famm

(b) STRfh TEEAT % WA & fomr e

(c) FaTsdT gEnati g fata fawm

(d) haer e ferepma T amaTfa forerma

foreft fafvaa g Wit § ‘HIM-ACE’ & 21
for@n S 2 | 3H g Wit # SIP-TAG 1
for v forat s 7

(a) 16 (b) 12

(c) 19 (d) 14
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Consider the following statements with
reference to present Chief Justice of India.
1. Present Chief Justice of India is Justice
Surya Kant.
2. Surya Kant is 52" Chief Justice of India.

Select the correct answer from the code given
below :

E]fg' Code :

L

8.

(a) Both 1 and 2 (b) Only 1
(¢) Neither 1 nor2 (d) Only 2

How many members does the President of India
nominate in Rajya Sabha ?

(b) 15 members
(d) 10 members

(a) 12 members
(c) 20 members

Which variety of coffee initially brought from

=l 4['_71 Yemen, is produced in India and is in great
@,{# demand worldwide ?

¥

(a) Arabica (b) Robusta

(c) Excelsa (d) Liberica

Where was U.N. Climate Summit, COP30
held ?

(a) China
(¢) Indonesia

(b) Brazil
(d) Nigeria

Which of the following is NOT correctly
matched ?

(Education Commission)
(a) University Grants Commission —

(Year)
1953

(b) Radha Krishnan Commission — 1948-49 |

(¢) The Indian Universities Act  — 1917
(d) Sir Charles Wood’s Despatch
on Education — 1854

The definition of health as “a state of complete
physical, mental and social well-being and not
merely the absence of disease and infirmity™ is
given by

(a) UNDP
(c) FAO

(b) WHO
(d) UNICEF
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Frefefa st w faem il |

|. =Efd g S YRd % 09 98
e 8 |

2. g4 I WG & 52 d g AR 2 |

9 fe3 13 g # 7 = W A
%

(@) 13 22E (b) Fa 1
() AAM 1 A& 2 (d) Had 2

mwwﬁwﬁmﬁml 40

T HAT 8 7 o
(a) 125EH (b) 156eH
(c) 20 HeH (d) 10 FE&

6! 1 HiT- fohem, S & § I | @18
Tt oft, e & e 1 9 2 3 gREn
¥ gl 9gd W R 7

(a) Iferept (b) U&=

() TEFETHET (d) feafe

" g Ferarg R Ffied, COP30 el
I 88 7

(a) 9 DEIELS

(c) geHfRN (d) Assiifen

frefefiga 3 @ wH-w w8 gafaa 7@ 8 7

(forem srvam) (=)
(a) Tavafaeme™ 3mem sm@m 1953
(b) T FEH AR — 1948-49

(c) "R favafoames sfufm=m — 1917
(d) fonenm W wx =1 geH fevd= - 1854

Tareey i it i@ qeqol s, amties
3R GrEIHes Shedmor 7w % ¥ H ¢@l Sl
2 3 S Shae UM IR garar hi FAfeAtd
Td 27, § o g
(a) UNDP 3T
(c) FAO g

(b) WHO g/
(d) UNICEF g/




12.

When and where d:d the first session of the :

=l 'r. Indian National Congress take place and how |
é“#&q many delegates participated in it ?

(a) December 1880, Bombay, 70 delegates
(b) December 1885, Bombay, 69 delegates
(c) December 1885, Bombay, 72 delegates
(d) December 1885, Calcutta, 72 delegates

i
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13.  Arrange the following Prime Ministers of India
in chronological order of their tenure.
I. Charan Singh
2. V.P.Singh
3. H. D. Deve Gowda
4. P. V. Narasimha Rao i
(a 1,2,4,3 (b) 2,3, 1,4
(c) 2,1,3,4 (d) 1,3,4,2
14, When and where was Guru Nanak Ji, the :
founder of Sikhism born ? ;
(a) 1489, Talwandi (b) 1469, Talwandi
(c) 1489, Amritsar (d) 1479, Amritsar
15.  Fill in the blank.
Al EO, IU, ,UE
(a) OI (b) OU
(c) OA (d) UA
16.  Which gas is responsible for the greenhouse
effect ?
(a) Carbon dioxide (b) Oxygen
(c) Nitrogen (d) Hydrogen
17.  Inthe semi-arid regions of Rajasthan, what were
the traditional underground tanks for storing
drinking water called ?
(=] &E (a) Johads (b) Khadins
[i]t’-:& (c) Tankas (d) Guls
18.  Bhagat Singh was the founding Secretary of

(d) HSRA.

which of the following organisation ?
(a) Punjab Naujawan Bharat Sabha
(b) Lahore Student’s Union

(c) Kirti Kisan Party
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AT T HTE 1 T8l ATasH He
3R al gam aun 3Ed fehaq wiafafemt 3 wm
foram 2

(a) Temmam 1880, sm=E, 70 wfafafy

(b) Temmam 1885, w08, 69 wfeafaty

(c) Temmam 1885, v, 72 wfafafy

(d) femes 1885, serear, 72 wiaffy

frefafiaa wra & yamm=h o 3% wEfwe
& HIAHHS H H Fafed &t |

1. =t g "
2. . 6. fig ?&@
3. U9, 9. qaite O3
4. 0. . o ma

(a) 1,2,4,3 (b) 2,3,1,4

(©) 2,1,3,4 (d) 1,3,4,2

g v & T E A Sff # S e
I HEl g3 o ?

(a) 1489, daSl  (b) 1469, Aeiag!

(c) 1489, 3AEX  (d) 1479, 3THAH

T wom it gfd Hifsw |

Al EO, U, , UE

(a) OI (b) OU

(c) OA (d) UA

mm(gﬁﬂqgm)%%qaﬁq-m
g fomrer 2
(a) mﬁqm‘m (b) 3TeRETSH

(c) TATEZISH (d) BTEgISH

TSEH o HU-I5 261 H 95 % IH1 o qugro
o Tou amafes yferTa 31 1 < el ST B 7
(a) SIES (b) @EH

(c) T (d) TeH

yiq T Frefafaa 4 9 forg geean & geumes
ofaa 3 7

(a) IS FISEE R 99

b) TER BE €9

(c) hifd fram urdf

(d) TI.TH.AR.T,
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21.
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23,

Who presented the Nebular hypothe51s
regarding the origin of the earth ?

(a) Chamberlin (b) Laplace

(c) Jeffery (d) Sir James Jeans

Which of the following Indian festival
has been included recently in UNESCO
Intangible Cultural Heritage List ?

(a) Onam (b) Holi

(c) Deepawali (d) Pongal

Given below are two statements, one is labelled

as Assertion (A) and other as Reason (R).
Assertion (A) : Khadar soil is more fertile
than Bangar soil.

Reason (R) : Khadar is new alluvial soil which

has a higher concentration of fine particles and
less kankar nodules.

Select the correct answer from the code given

below :

Code :

(a) Both (A) and (R) are true, but (R) is not
the correct explanation of (A)

(b) Both (A) and (R) are true, (R) is the
correct explanation of (A)

(c) (A)is false, but (R) is true

(d) (A) is true, but (R) is false

Which one of the following is NOT properly
matched ?
(a) 44™ Constitutional

Abolition of the

Amendment Act Right to Property
as Fundamental
Right
(b) 4204 Constitutional — Fundamental
Amendment Act Duties
(c) 74th Constitutional — Centre-State
Amendment Act Relations
(d) 73" Constitutional — Panchayati Raj
Amendment Act

In which region of the world are the highest
number of volcanoes found ?

(a) Atlantic belt

(b) Mid continental belt

(¢) Circum pacific belt

(d) Indian oceanic belt

H
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gl 1 3 § wefya frerfe EEE

aftehedaT fRea wega i ? [gﬂ&
(a) SrELfe (b) dATETH

(c) B (d) & = S
TATh! 1 3 FTER(aH foRrad g1 H Bl
T form yrdia =iEr %1 wita e = g 2
(a) 3o/ (b) Bl

(c) rTae! (d) 9FTE

S 2 e fo e &, o & vk = e (A)
AYT @ I HIOT (R) FHET T 7 |
sftwem (A) : e firdl, s fadh i qer
T Fifires I99TS Bl 2 |

HROT(R) : TTeL T8 Siearg gl & Fes 7eH il
1 Tigar 31 3 Fehe ufREl w8 Bt 2 |
= fom o e # @ W I ¢

%

(a) (A) 3 (R) T 7 &, W (R), (A)
$1 Td =me 79 2

(b) (A) 3 (R) THI &4 &, (R), (A) I
T AT B

(c) (A) 38T B, W (R) § B

(d) (A) 87 &, W (R) 3EA B

e d @ = = gofea T 2 7

(a) 44 af dfaum Geiee - FEf % SRR
stfufrm o1 HifeTes AR

% &9 1 A

(b) 42 af Gfqum guies - Aifas Fdsa

St

(c) 74 df Giou™ G - H5-Tsg T4
Afafam

(d) 73 Gigum TomeR - TR T
e

fava & fopm & o waffas SaremgdE
qTe AT E 7

(a) 39 WEEFE J@l

(b) HeT HETEHE A@el

(c) RIS HEEREE "

(d) fee TerErRE TEen
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e
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The first Indian woman to win Mrs. Universe 24, e THFH &1 ars e areft werm W

24.

27.

28.

30.
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crown
(a) Jeevika Jha (b) Promila Rani i
(c) Sumona Chatterji (d) Sherry Singh

Which of the following Academy was founded
by the Ninth Century Abbasid Caliph Al-Mamun,
which undertook the ambitious project of
translating Greek, Persian and Sanskrit texts on
Philosophy and Science into Arabic ?

(a) Al-Azhar Mosque and University

(b) Bayt-al-Hikmah :

(c) Al-Nizamiyya

(d) Dar-al-Ilm

Recent terminology used for repayment of
public debt that is preferred, is

(a) Transfer moratorium

(b) Suspension of payments

(c) Return of public debt

(d) Repudiation

When lead nitrate powderis heated in a boiling tube, |
brown fumes are evolved. These fumes are of :
(a) O, (b) NO,

(c) NO (d) PbO

First Indian astronaut who visited International
Space Station is

(a) Kalpana Chawla (b) Rakesh Sharma
(c) Shubhanshu Shukla (d) Raja Chari

Under which title has Dara Shikoh translated |
fifty two upanishads into Persian language ? |

(a) Risal-e-Hagnuma
(b) Safinat-ul-Auliya
(c) Sirr-i-Akbar

(d) Majm-ul-Bahrin

Which Constitutional authority determines the

' disqualification of MP’s of Lok Sabha under the 3
s 101 Schedule ?

(a) President i
(b) Election Commission i
(c) Speaker of the Lok Sabha 5
(d) Supreme Court

------------------- o L e B ammes
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(a) Shfeaet =0 (b) Tifrem o
(c) AWM et (d) 3t fom

T T o refhe Eeiwl se-uge F FE A
Torm atemred <t o 1, o e s e =
I, HRE 37 Tehd o TRl W STt ST
A o HEcaTehiel IR g | form 7

(a) FAA-3IAR Hieae wg favafaames

(b) S9q-3761 - T

(c) FA-Tramfan

(d) TR-3AA-5cH

TTEIfeh FT o GAYTAH o foTe 3mreehet wged
mm?ﬁ'ﬁrﬁmerfﬁwa‘iaﬁﬁ%,a%%

(a) T T&TH

(b) T 1 Fersq

(c) TTESIeh KU1 <hl ST

(d) rfipfd

e S 132 ISt ol Ueh FIUH Teil § TRH Tt
ST 2, T w R ®, 3w 8
(a) O, (b) NO,

(¢) NO (d) PbO

IS 3Tafe WIE H1 A1 B 9 UEe
et st aeh &

(a) e TEAT  (b) THIA I

(c) TG AT (d) TSI R

a1 rbie 3w et w e EEE
B I = T
(a) TEme-T-Eshgal

(b) TEHT-IA- 3T

(c) Tol-u-sremet

(d) ASH-IA-T&H

S| e TRt 10 f SgEt % qgd

SR TiHaT <l ARl o1 U S & 7
(a) Trsgufd

(b) FATS AT

(c) IR 1 3TEI&

(d) I==aq =T

L) 15155158 SRS LA SR UL IR RSB 8B4



@ BIRU-16
Part — I1/90 — 11 EI o
Physics/ Tﬁﬁﬁﬁiﬂﬁ p&
31.  What will be the dimension of phase space for a 3 31. AfeEm ‘{Uﬁ Tl i FHifedt i BiE ¢
E]#E'J collection of N particles if we ignore rotational | al N &l @ g % fou %o ww 6 fam
ﬁ' degrees of freedom ? ; 1 B 7
(a) 3N (b) 3 (a) 3N (b) 3
(c) 6N (d) 6 i (c) 6N (d) 6
i
32.  According to Debye’s theory, the atomic heat | 32. TeaTa % Tagm % HIER, F4 AUHH T
?f) a ;Olid z;:-]ow] tterrigerature is — : fopelt 319 i T I A R
a) Proportional to the square of absolute ;
temperature i (a) TrUer oW & 1 % FHEAT
(b) Proportional to the cube of absolute ; (b) TH TUEH % TF o FHATA
temperature : ;
(c) Independent of temperature i )
(d) Proportional to the absolute temperature (d) THede Ao o FHEET
33. Laplace transform of t-!? is given by 33, 12 ATH E!Rqﬂn‘lﬁ 2
1 ] ! 1 1
= b) — - b =
(a) = (b) . | (a) " = (b) .
(©) Vx (d) m | (©) Vr (d =
i X .
34.  Which of the following pairs is NOT correctly | 34, fmfafiga & & ®W=-w1 3w 33 i gefraran
matched for the polarity of the molecules ? i * o =& G"T U A8 @l 27
(a) Ammonia gas NH, — Polar molecule (a) AT 79 NH; - PEipicly|
(b) Methane gas CH, — Polar molecule i (b) Hi¥A 79 CH, - g1 317
i
(¢) Nitrogen gas N, — Non-Polar molecule : (c) ATEEH T8 N, — FYHT
(d) Oxygen gas O, — Non-Polar molecule (d) AT g 0, - ax'gaﬁa 39
{
. In Rutherford scattering, if 0 is the scattering ; 35, TEThIS TehivH H, A5 0 IO IO B, A
@%@ angle, then differential cross-section is " Sl aRe Fie % w2
44 proportional to 1 (0
' 1 0 () —— (b) sin?| —
gy == b) sin? —J i 4(9) (2}
(a) sin‘(a) (b) [2 sin®( 3
2 ! 4( 9
_— d) sin®| =
B~ (d) sin[ @ « sin?(© e S [2}
iy (Q) 2 2
sin”| 5 i
, | 36. 3T HU (,Heh) R
4 3 2
36. Alpha par.tlcles (2He ) are | (a) TR U
(a) Classical particles ;
(b) Fermions (b) HHH
(c) Bosons i (c) é,IHH
(d) None of the above (d) EEFaTﬁ ’El iiT E—ﬁé Taﬁ
@7@
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Neglecting electron spin degeneracy, the
energy levels of hydrogen atom are

(a) n* fold degenerate
(b) n fold degenerate

(c) n”fold degenerate
(d) n?fold degenerate

o
The exciting line in an experignent is 5460 A

[5] and the stokes line is at 5520 A The wavelength

of the anti-stokes line will be
(a) 5500 A (b) 5401 A
(c) 5262 A (d) 5320 A

What is the distance of closest approach of a
2 MeV proton to a gold nucleus ?
(Given e = 1.60218 x 107! Coulomb, Z = 79)

(a) 1.42394 x 1074 m
(b) 2.84787 x 10713 m
(c) 5.69575 % 104 m
(d) 2.84787 x 1074 m

IfT=xi + yj + zk then what will be the
value ofV T2
(a) 2
(c) 4

(b) 1
(d) 3

The term Maxwell added to Ampere’s law in
free space is the

(a) Magnetic field B

(b) Current density J

(c) Magnetic vector potential A

(d) Displacement current density €, %

According to Yukawa’s theory of nuclear forces,

[®]#E[E] the origin of nuclear force between nucleons is
it due to the exchange of
B .

s e e e s s s s e s S S i i e e s s s s s s s s s s s s s

@s@

(a) Electrons (b) Photons

(¢) Gluons (d) Mesons

i
i
i

i
i
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FISSISH WA &% ol & 8
(a) n? 7O 3YYSE
(b) n TN ATYSE

(c) n”T[UIT 3UH
(d) n3 7O AW

T AT # 36 A 5460 A 2 3 2rew
AT 5520 AT 37 B | G- [

ATET FI TETed Bl E]Hg’
(2) 5500 A (b) 5401 A

(c) 5262 A (d) 5320 A

2 MeV 3 WigH 61 |4 % 1y % fsean
TEE S gl R 7

(fGam e = 1.60218 x 1019 gaTH, Z = 79)
(a) 1.42394 x 1074 m
(b) 2.84787 x 1073 m
(c) 5.69575x 1074 m
(d) 2.84787 x 10714 m

- 4 » -
IR T=xi +yj +zkdl V.7 &I IH

T8 7

(a) 2 (b) 1
(c) 4 d 3
o TR H TR o fRm 8§ fvmEe g
ST T U B
(a) =T &9 B
(b) T BT J
(c) Frehig daet fawa A
E

(d) foreama amr = el e, = =

IHE F AEE I & g & IHER,
fertit 3 ot i w1 It R
HATRH-YEH % SR Bt 8 7

(a) SoTFgH (b) ®IRH
(c) 1@341? (d) HEH=

s S T T O O TS T S
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Given for an optical fibre :

Ky (Core) = 1.55, p, (Cladding) = 1.50,

Core diameter = 50 pm

What will be the value of numerical aperture ?

(a) 0.6895 (b) 0.3905

(c) 0.7944 (d) 0.2156

Which of the following is unit of magnetic
dipole moment ?

(a) Tesla

(b) Joule

(c) Joule per Tesla

(d) Joule x Tesla

Which one of the following statement about
superfluids is incorrect ?

(a) Below 2.17 K, He behaves like ordinary
liquid

(b) At2.17 K a change of phase occurs in the
liquid helium

(¢c) As temperature decreases (from 2.17 K),
the relative concentration of the superfluid
increases

(d) Below 2.17 K, He begins to become a
superfluid

What is the number of atoms in a fcc
unit cell ?

(a) 2
(c) 4

(b) 1
(d) 3

The Hamiltonian of a system is
2

H_

Where the letters have their usual meanings.
The value of the commutator [x, H] is

_ P,
(a) — n‘za" (b) -

(d) i

m 2m

RS p—————
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@Wﬁﬁﬁ%%ﬂﬁm%
Ky () = 1.55, p, (FAST) = 1.50,
I T = = 50 um

e T8 (Ta=iR) 1 99 F41 8 7
(a) 0.6895 (b) 0.3905

(c) 0.7944 (d) 0.2156

o § A i i faye sl o5 wEe B 7
(a)m

(b) 5[

(c) 3t wfd &l

(d) ST x &

= 8§ 9 Si-w sy sAfageai &

TRH IEF R ?

(a) He,2.17 K & ==, H1e1 7 961 &% &9
T SIFER Ll B

(b) T Eifer@® ¥ 2.17 K W &9 s¢eral &

(c) IW-FF 2.17 K | = q9HH M€ 2,
Htfoerer weret 1 |igan Sl

(d) 2.17 K & ¥, He atfqater g1 yroey
FAl B

TS fec Ueheh hifSiehT H JLATI[SAT <l ST F1
B 8 7

(a) 2 (b 1
(c) 4 (d) 3
et fepma =1 Bfteeifa 2
i
s, 2m . s
STRT 3R 3T g 3velf o v feew e E |
FRCA [x, H] F1 9 2
(@) —ihos (b)
m m
P,
(d) 1h2m

R L L S S SPGB AR 411 4L 4RO 4R B AR (A5 S AL I L BS
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48. Consider the following statements with
reference to Solar cells.
1. The magnitude of the current is
proportional to the light intensity.

2. Solar cells are used in satellites and space !

vehicles.
EI.‘;.E Select the correct answer from the code given

E“»-* below :
(a) Only 2 (b) Only 1

(c) Neither | nor2 (d) Both | and 2

49. In CO molecule, the ] =0 — J =1 absorption

line occurs at a frequency of 1.15 x 10! Hz. :

What is the bond length of the CO molecule ?
(a) 1.050 nm (b) 0.105 nm
(c) 1.130 nm (d) 0.113 nm

50. 20 gms of ice melts into water at 0°C.
[ts change in entropy will be
(given latent heat of water = 80 Cals/gm)

(a) 5.86 Cals/degrees
(b) 10.25 Cals/degrees
(c) 15.25 Cals/degrees
(d) 8.56 Cals/degrees

51. The Lattice constant for KBr is 0.66 nm.
Calculate the F-centre absorption energies.
(a) 2.0 Joule (b) 1.9 Joule
(c) 1.9eV (d) None of the above

52. What is the binding energy of the deuteron ?
(a) 2.22 MeV (b) 1.11 MeV
(c) 4.76 MeV (d) 3.55MeV

53. Find the Laplacian of the scalar field
v=4 xy223.
(a) 8xz3 (b) 24 xy?z
(¢) 8xz°+24 xy?z (d) None of the above

54.  For a particle constrained to move on the
(=]Z[E] surface of a sphere, the number of degrees
""*“.& of freedom is

(a) 4 (b) 2

(d) 6

R R

L D I 15 L LA L L

i
i

H
£

48.

50.

51.

53.

54.

VL) R L LS O (S 45 S B B

@IOC

i aat % ged § faefafiga sua w

femm Fifsw |

|, YT =T GICATOT Yehrar bl dfisian =
T BT 2 |

2. HR g1 1 I9AN Il 3R saite T
o fray ST 2 |

fr= feu U % ° wE I FH T HIfAC
(a) e 2 (b) ae 1
(c) AAMIAE2  (d) 132 Al

COSHJ=0— J =1 SFaN0r T@
1.15 x 101! &&= <1 319 W Ieq=t et
2 1 CO 319 &l 5 TS F T 8 7
(a) 1.050 nm (b) 0.105 nm
(c) 1.130 nm (d) 0.113 nm

0°C 9 20 gms (I) % e s o=

T B | 38 vt # ufigdq BT |
(‘T[:ﬁ Ea Ted 3°HT = 80 Cals/gm o %)

(a) 5.86 Cals/degrees

(b) 10.25 Cals/degrees

(c) 15.25 Cals/degrees

(d) 8.56 Cals/degrees

KBr & fou 1ot fe 0.66 nm 2 | F-5g
IO FAT ! TOET L |

(a) 2.0 (b) 1.9
(c) 1.9eV (d) wﬁaﬁﬂﬁﬁéqﬁf

SIS T FUF S FAE 7
(a) 2.22 MeV (b) 1.11 MeV
(c) 4.76 MeV (d) 3.55 MeV

ﬂﬁﬂ%ﬂ\f:é‘rxyszm @g@
T hifere | ors:s
(a) 8xz3 (b) 24 xy?z

(c) 8xz3+24xy22 (d) Bﬁﬂﬁﬁ@ﬁéqﬁ

T 7Tl o I8 W T A o fore wfeeifera
foreft svo1 & foru, wadwan i wifet i
e B
(a) 4
(c) 8

(b) 2
(d) 6

LRSI R L L e — ee——
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About SQUID (Superconducting Quantum 55.  SQUID (JATd=TeTe FdTeH $ethid (STfeehium)
Interference Device), which one of the 3TN F 91 4, T # § F-T e
following statement is incorrect ? s R ?
(a) It allows precise mapping of the brain (a) T8 HIETSH I Gl AHTeHY I STATT
(b) It allows measurements of magnetic field g 7
less than10~17 T 1 (b) 3= 10 T # %A 3 CERY
_ 1 A < 2
(¢) Itisusedin MRI : © WMRI]}IW@HT%
(d) It is not used in MRI (d) ¥& MRI ¥ W 71 g1 &
1 kg of water at 273 K is brought in contact 56. 273 KW 1 fp.am. uri =01 373 K @ W 31
with a heat reservoir at 373 K. What is the WER o HYeh H A1 A1 2 | 579 I T a9
change in entropy of water as its temperature 373 K 9% Tgadl 7, di 39 Ugrt § feaar
reaches 373 K ? Tqd A ¢
(Specific heat of water = 103 Cal./kg-K) (9Tt <Rt fafmse 3saT = 103 Cal./kg-K)
(a) 312 Cal./K (b) 300 Cal./K (a) 312 Cal/K (b) 300 Cal/K
(c) 350 Cal/K (d) 332 Cal/K (¢) 350 Cal./K (d) 332 Cal/K
The 2-D material, graphene has 57. 2-D uerd arbH it Bt B
(a) Very high tensile strength and low (a) 5@ 1fee 9 wifeq 31k =9 gfaiyasdr
resistivity s
T vifea 3 ey
(b) Very high tensile strength and high i ®) Egﬁﬁ :
resistivity
(c) Low tensile strength and high resistivity (c) =hH T T & 3R sTer gferrersman
(d) None of the above (d) ST | HI3 &l
‘What is the value of Lande’s g factor for 58. 3F2 I 5 %FQ ES g Theret T 7
31-“2 state ? TR ? #‘&
1 : 1
@ 3 (b) 1 @ 3 (b) 1
© 2 (d) 2 © = (@) 2
3 3
A particle has a speed 0.8 c relative to earth. 59. T HUT H A g % HUF0.8c? | T8
How far the particle will travel relative to Eaul ‘IEEﬁ & gy fora o S 'ﬂﬁ 3
earth, if its speed remains constant and the e 3R dl 3 37 38R I8H +1 799,
time of its flight relative to the system in o R # w7 fyam s & 2, % ang
which it is at rest is 2 x 1078 sec. ? 2x 108 qFUE B 7
(@ 6m (b) 4m (2) 6. (b) 4.
(c) 16m (d) 8m (c) 1674 (d) 84i.

---------------------------
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60. Match List -1 and List—1II and choose the 60. !fﬁ - Iihll I - 1% gafera ﬁﬁm GRI
.ﬁ. correct answer using the code given below I{%Rﬁ % = fgw M E T TEl W ﬂﬁ'q |
B = the lists. g -1 = - 11

List — 1 List — 1T (3TerEe) 2 g Ferew)
(State) (Lande’s g factor) A. 3P1 1. 2
3
A. °P, L. ; B. 2P3/2 5 2
B, %Py % = 3
] C. 2p,, 3. 3
& B g 2
j D. 25,, 4. 4
5 4. 2 2 3
(Ct)>d§=48 5 1D32 {2} A—4.B-3.0-1.D-2
a - ) s o — — — —
thy A~ B-d ¥ -1 D-7 {(b) A-3,B-4,C~1,D~2
(c) A-3,B-2,C-4,D-1 () A=3,B=2,C-4,D~1
(d) A—3,B—4,C-2,D—1 (@) A-3B-4€-32 D-1
61. For which of the following structure the s 61. = @ form weg & forw =g cshH STefeh |Xd
reciprocal lattice will be simple cubic ? ; T ' ?
(a) Face centred cubic (a) Hh Hisd =
(b) Simple cubic : (b) T T
(c) Body centred cubic (c) =M I
(d) None of the above (d) I9ded | | HIE Tl

62. What s the ratio of conduction and displacement 62. 1 MHz T qle H <o qe foeem T ama
[=]; l current densities in copper at | MHz ? Tl 1 ST 8 7
%&1 (Given for copper : € =g, L = i, and (dfs o fIu feam 8 e =gy, p=p, 3N

conductivity 5.8 x 107 S/m) TeTehdl 5.8 x 107 S/m)
(a) 1012 (b) 10712 (a) 1012 (b) 10712
(c) 1 (d) 0 (©) 1 (d) 0
63. The nearest neighbour distance in the case of | 63, bec TEAT % 9HA | Feheaq v @ 2
bee structure is
a2 a\/_ @ i (b 23
g == (b) 2
2
o) =2 @ = @ =2 @ 2
N5 7 NG 5
64.  Which of the following is correct if the i 64. T 4 @ = wE 2 3fe wfewxi + 33 3R
vectors xi +3J and 2i + yJare each i 2} +y33@$‘€|ﬁ5{51+63 ¥ oI R 7
parallel to 51 + 6] ?
=25,y=24
(a) x=2.5,y=24 @)% y
(b) X:2-4,y:2-5 (b) X=2.4,y=2.5
(c) x=y=24 (c) x=y=24
(d)x y 25 (d) x=y=2.5
@12@
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66.

67.

68.
B [El
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70.
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Consider the following statements with reference : 65. FEESI H TR ﬁf@ % Faﬁ ﬁ ﬁ‘:ﬁ%ﬁgﬁ
to propagation modes in waveguides. FHA W fo=m FfT |
1. Ina re'ctangular waveguide, Transyerse E 1. STIATHR JaEE § m ag?l (TE)’FﬁEH
Electric (TE) modes are ch§racterlzeq by i i fersrat =18 2 o6 5 S o 1 3431?,8&
the absence of the longitudinal electric BT |
field component. SRS
2. Transverse Magnetic (TM) modes can 2. FITEI gEHE (TM) Tﬁgﬁ ITIATHR
propagate in a rectangular waveguide : oz ¥ fan fordft et 3-115{%—1 %
without any cutoff frequency. i a8 g B |
Select the correct answer from the code given | .
| = feu o e # wE I g
(a) Both 1and2  (b) Only 1 (a) TAI 1TE2  (b) A |
(¢) Neither I nor2 (d) Only 2 ’ ©AMITR2  (d) HIa 2
A 717 meson at rest can decay as ; 66. fRreEen § © o 999 &1 &9 pec| BT 8
TT=u +v i T =u +v
The energy of u~is i - <h FH1 B
(a) Is a fixed quantity (b) Can be anything | (a) ) ffeaa aen Bt (b) F© ot B0
(c) Is equal to mc (d) Is zero ; (c) mc * % e Bl (d) I Ll
The coordinates of a uniform triangular lamina ; 67. U THHAM ﬁ‘ﬂ?l 9ed ABC & Tewmeh A(0. 0),
ABC are A(0, 0), B(0, 9) and C(12, 0). The | B(0, 9) 3T C(12,0) & | Y& ABC 1 GeFHH
centre of mass of the lamina ABC is ’ Eo-h
(@) 4,3) ) 3.4) ; (a) (4,3) b) (3.4)
(c) (6,3) (d) (3,6) i (c) (6,3) (d) (3,6)
i W
! . . [ ]
The coherence length of a laser is 15000 km | 68, Teh TSR <hl Greral S 15000 km & ?g
and the wavelength of laser light used is | 3 T fopT T SR WIS 1 quTee
6328 A . The frequency spread of the laser 6328 R 2 | Ry 3‘“’[‘%‘ TER B
light will be i
(¢) 30 Hz (d) 20 Hz (c) 30 Hz (d) 20Hz
The product of generalized coordinate and its 69. H’W!F’ﬂﬂﬁ EED 3ﬁ"{ 3qh H’ﬂ"l'l e %
conjugate momentum has the dimensions of | NUEETS ah"m =l
(a) Linear momentum (b) Force i (2 W HamF (b)) TAH
(c) Energy (d) Angular momentum (c) Sl & (d) Eauick-culcd
Which of the following is used as the unitof |  70. ﬁ'l:f 4 4 fora grashra AT % AT & &Y
magnetic moment ? T g fepar St 2 7
(a) Charge of proton (b) Charge of electron : (a) T T AT (b) ‘sf'@Tﬂ'F{ T AT
(c) Bohr magneton  (d) Mass of electron , (¢) SR HUTH (d) 3@3@:{ F1 ;aznn:{

N S
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71.  Which of the following statement is NOT true 71. o fivg s d efafga @
iouville’ ? ,
about Liouville’s theorem ? E FH-T1 T TS T 27
E] (a) This consists of two parts. | (a) 35 T 9T B 8 |
Tighs b) TE HET TR H T b HLE
;\,vc;rﬁ (b) This gives conservation of density in i ) W :
phase space. f % _I
(c) SHT HEY Hell JThIY I IRATRE =
(¢) This is not concerned with defining phase g 7= 8, T freem, 8 fafte v @
space in which the system, represented s ﬁ@, 2RI T 4T R, GEG ¥ 9y
uniquely by a point, moves in time. TR | ’
(d) This gives the conservation of extension ! (d) IE AT T °H 5N & HI&0
in phase space. ATl 8 |
72.  Which of the following is axial vector ? 72. T 94 w-m e afen 7
(a) Velocity (a) am
(b) Linear momentum (b) g gan
(c) Acceleration (c) ©=m
(d) None of the above (d) B'Cl'ﬂiﬁ-l o | HIE T&f
_ _ | . . EEE
73.  What is the number of atoms in a bee unit cell ? 73. T bec T hINTHT § AT i &
(a) 2 (b) 1
(c) 4 (d) 3 (c) 4 (d) 3
74. If L, is the Z-component of the angular 74, afg Lza-ﬁvﬁ'q HeTT 1 -9 & 3N ¢ 2Cip]
momentum and q> is the polar angle, the 07 2, A [0, L] 1 9T 2
value of [0, L,] is
(a) 2ih (b) —ih (a) 2ih (b) —ih
(c) -2ih (d) in (c) 2ih (d) in
75. A cyclotron with radius 1.0 m has a 75. 1.0 ®t. BT 9 Fﬂ?{d’?ﬁ@? T 20T &0
. magnetic field of 2.0 T. The maximum gﬁﬁﬁq =T 'sﬂ?’(ﬂv
,@: @5 energy of a deuteron accelerated by it is & T R | T & AT
""é’%&‘ (Mass of deuteron = 3.34 x 10727 kg and 6 Aferan Fai gt
Fe=16x10"70) (S 1 580 =3.34 x 1027 kg 3
(a) 48 MeV (b) 24 MeV e=16x10710)
(a) 48 MeV (b) 24 MeV
(¢) 112 MeV (d) 96 MeV (c) 112 MeV (d) 96 MeV
76. The length of H — H bond is 76. H— H i~ &I a1 8
(a) 0.01 nm (b) 0.074 nm (a) 0.01 nm (b) 0.074 nm
(¢) 2nm (c) 2nm (d) 0.037 nm

R T SN - ‘ L.

(d) 0.037 nm ;
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77. The Biot-Savart law is mathematically similar % 77. SE-|E &1 FEm ﬂ'faﬁﬁ'& wq @I ? -
to which other law in electricity ? | ferpa & form 3= faam & a9m 27 .ﬁ
(a) Ohm’s law | (a) 3™ =1 fam
(b) Gauss’s law i (b) TTE =1 fam

i
(¢) Faraday’s law ; (©) e 1 |
(d) Coulomb’s law % (d) Feita 1 fem

78. Ifm is the mass of electron then what will be 3 78. IfC STFLH I FTHE m &, Al TSgaH H
the reduced mass of positronium ? i U a9 F=1 BN 7
(a) m (b) % § (a) m (b)

[ B _
(c) 2m (d) None of the above | (c) 2m (d) 3w | & HIE TE

79. The simplified form of the following f 79. = qf%ﬁﬂ S EED
Hoplean eapression o 3 ABC +ABC +ABC +ABC + AB C #I
ABC +ABC+ABC+ABC+ABCis i W'{q%

(a) A+BC (b) A+BC I (@) A+BC (b) A+BC
(©) A (d A+BC | (© A (d) A+BC
i
80. Afibre optic link is operated ata wavelength |80, UHHEW Fffees fofeh 1.3 um T0e=d W
- of 1.3 pm. Find the maximum bit-rate of a T BT 8 | Ueh HedlaTed SU-s8dd
@%g ;5 km line made from a multimodal step BrEsR F T 25 km T AT
[El#2% index fibre. farz
. - _ ~TT 1 hIT |
(Givenn; = 1.47 and n, = 1.46)
n, = 1.47 3 n, = 1.46 =1 man ®)
—6
() 1.5 %107 (b) 1.5x107Q (a) 1.5 % 1076 (b) 1.5%106Q
(c) 1.5x10° (d) None of the above | (c) 1.5 x 106 (d) 370 # | HIE TE
! . .

81. Ifin a certain fission process, the mass loss is 81, afe fret fafvaa fergea vl 4, geamm w1l
0.1%, then the energy liberated by the fission 0.1% % 1.0 kg et & fargea 9 so=fSa
of 1.0 kg of the substance will be St gt
(a) 9.0 x 10!1J (b) 9.0 x 1013 ] (a) 9.0 x 1011 ] (b) 9.0 x 1013
(c) 18.0x 10T (d) 45x10'3] | (c) 18.0x 10T (d) 45x 10137

s =
82. Consider the following two statements. 2. Tr=faftga & wedl w fa=mm Hifsw |

1. Kepler’s problem is the inverse of
Newton’s problem.
2. Kepler’s laws of planetary motion are

1. oo THEA], =T GHEA] 1 SIohA B |
2. SR % &l i afd favaes fa o

deduced from law of force given by e % gopd 1 9w ¥ for 9 9
‘ Newtonian inverse square law. g % Fram o vigafea fear s 2
E] E Choose the correct answer from the code F fou M0 2 F T T Sfr ;
Ej*—i‘ given below : i '
(a) Only 2 (b) Only 1 (a) hered 2 (b) haret

i
i
i
§
i
§
i
i
i
i
i
i

(c) Neither 1 nor2 (d) Both I and 2 (c) A1 3M T2 (d) HI 19412

o s s e i e et e 2 4 4R 4 R RS 4 S R R S R e e A e O A ARG AR D U R S O L R R e s e S et 2
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83.

85.

How many degeneracies forn=2ina
3-dimensional harmonic oscillator ?
(@) 5 (b) 6

(c) 4 (d) 7

The approximate value of the Chandrasekhar
limit is

(a) 1.4 x 1030kg

(b) 2.8 x 1030 kg

(c) 1.4 x 1037 metre

(d) 2.8 % 10°° metre

Calculate the wavelength separation between

Eli&:} the unmodified line of wavelength 6000 A and

E'"é}ﬁ the modified lines when a magnetic induction of

86.

87.

SE
ore ]

1 Wbm 2 is applied, in normal Zeeman effect.
(a) 0.168 A (b) 0.0168 A
(¢c) 1.68 A (d) None of the above

Which of the following is perpendicular
to3i -2J +k?

@) — 1 4] +2k

i 21 +2] =0k

(c) =31 +k

(d) None of the above

In the following circuit, find the value of load
resistance R; which would absorb maximum

power from the circuit.

M VAVAVAVAL
30 40
pel 60 R,
Taov
(a) 4Q (b) 3Q
(¢c) 6Q (d) 5Q

For which of the following targets, the (p, d)
reaction is strongest ?

(a) 3%Ca
(c) *!Ca

(b) 38Ca
(d) 40Ca

i
|
|
i
i
|
i
i
i
i
i
i
£
i
i
i
H
i
i
H
|
i
|
|
i
i
i
i
i
i
H
{
|
!
|
i
i
i
i
|
i
i
i
i
i
i
|
i
i
i
i
i
i
£
i
H
i
i
i
i
i
i
i
i
i
H
i
$
i
i
i
i
i
i
i
i
i
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T ST Fi G § o= 2 % fo
e omwe A 3 7
(a) 5
(c) 4

(b) 6
(d) 7

TEIET 9T 7 Higwhe O B
(a) 1.4 x 1030 T,

(b) 2.8 x 1030 T,

(c) 1.4 x 10304

(d) 2.8 x 1030 diex

W SHEF 99E H, 1 Whm 2 %1 i
ST SR B W, 6000 A TR Frelt
sufafda @ 3 gunfaqa w@s & &=
qTC JUaR i AT HIFT |

(a) 0.168 A (b) 0.0168 A

©) 1.68 A (d) IR F T HE T

i d®N3i 2] +kmaa 2 7
(@) — i —4] +2k
) 21 +2] -2k

() -31 +k
(d) 3= § § =S T8
T uftay H, wr gty R, 1 AW
T L, S afy F srfissan wifed
a9 & |
AAAA
30 4Q
I 602 Ry
Taov
(a) 4Q (b) 3Q
(c) 6Q (d) 5Q
Freafefian & & v we ¥ o (p, @) S50
ifiyfsan weret Bl 7 e
(a) °Ca (b) 38Ca
(c) 41Ca (d) *Ca

s s s s e e o A M A S S 2 . o i s e e s s s e s s s A o SO0 S S P S 5551 i et At e e A RS B AR P o A4
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91

93.

94.

95.

For an electromagnetic wave propagation
in a good conductor (6>>we), the phase
dlﬂ'erence between the oscillating electric
ﬁe]d E and magnetic field B is

(a) % (b) 0
T
OE: @ 7

The Cartesian coordinates of a point are
(2, -2, 3) in arbitrary units. What will be
the value of Z coordinate in cylindrical
coordinate system ?

(a) 2

(c) 4

A flip-flop has

(a) Two stable states
(b) Three stable states
(c) No stable state

(d) One stable state

(b) 1
(d) 3

Bound state in a square well is given by
(Where E and V are kinetic and potential
energies respectively)

(a) E=0 (b) E>0

(c) E-V<0 (d E<0

Which one of the following is NOT
‘Semi-metal’ ?
(a) Cu
(c) Bi

(b) As

(d) Sb

A clock keeps correct time. With what speed
should it be moved relative to an observer so that
it may seem to lose 2 minutes in 24 hours ?

(a) 1.58 x 107 m/s  (b) 1.58 x 107 m/s
(c) 1.58x 107 m%s (d) 1.58 x 107 m%/s

100 kJ of heat is supplied to a system at a
constant volume. The system rejects 90 kJ
of heat at constant pressure and 20 kJ of
work is done on it. The system is brought
to the original state by an adiabatic
process. The work done in the adiabatic

process is
(a) 20kJ (b) 10kJ
(c) 40kJ (d) 30kJ

s o oo s

89.

91.

93.

94,

95.

BIRU-16
WW(G»mE)ﬁﬁgﬁ@WﬁﬂﬂTﬂ%
T=RvT < fore, gremsfiet faega & E i grash
&35 B % ¥ Helidr &

T
(a) 2 (b) On
(c) m (d) 9
FRfT ARl § T fog & HrdE e
(2,-2,3) % | SeHg Fésm @A H Z Ii
faesres &1 U= = BT 7 ors
(a) 2 (b) 1
(c) 4 (d) 3
T fFAT-ATT & 9 Bl B
(a) &1 TURf e

(b) o Tl srEEemd
(c) TUTft 3rawen Tt Bl
(d) W TUrf sraeen

ufterg 37w, WERR 9 (I F9) °
& Tt 8
(SEf Ea V Tifas 9 feafas 9t saen: §)

(a) E=0 (b) E>0
(c) E-V<0 (d) E<0

fr 8 @ fa-ar sd-gg @ 2 2

(a) Cu (b) As

(c) Bi (d) Sb

T Ul U 9T ¥art @ | 3° Y&k 5
gme forg g & summ@iE foear s =ifae

ATl 98 24 92 § 2 fire i wdia &1 2
(a) 1.58 x 107 m/s  (b) 1.58 x 107 m/s
(c) 1.58 x 107 m?/s (d) 1.58 x 10" m?/s

s s 1 fRR smEa w100 e S@
ST YeH it At 7 | Feem for g w

90 fopell o1 oA Fsehifed shtar 2 3ii

39 120 Foretl 9@ w1 fpm sman 2 | o
SEISH TR % g1 T &1 sEeh anifirs
T ¥ 9199 A= AT 8 | S5 UshH °
fora WA 2
(a) 20 forett g
(c) 40 fohett S

(b) 10 ferett 5=
(d) 30% G@r
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96.

98.

99.
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102.

An electron is confined to a box of length

1 nm, complete the minimum uncertainty

in its velocity.

(@) 7.3x10%m/s (b) 7.3 % 10° m/s

(c) 7.3 x 10> m?/s (d) None of the above

Which of the following is used to convert
the Lagrangian formulation to Hamiltonian
formulation ?

(a) Euler’s equations

(b) Legendre transformations

(c) D’ Alembert’s principle

(d) Lorentz transformations

Which of the following decays is forbidden ?
(a) n0 = y+y b)) p-ont+n
© W—e+h+y, @ Q- 20+ K-
In a code of base 5, the digits are 0, 1, 2, 3, 4.

The number 263 is in decimal code. What is
its equivalent in a code of base 5 ?

(a) 2023 (b) 2022
(c) 3023 (d) 3022
Polonium — 212 emits an «-particle of

| energy 8.776 MeV. The disintegration
- energy corresponding to it is given by

(a) 8945MeV  (b) 8.859 MeV

() 9.120 MeV (d) 8.776 MeV

The Poynting vector S represents the

@s=L@EB ®s-LExnp
My My

-1 Ex el
(©) S=—(ExB) (@) S=_—(E-B)

8U T[SO

An electron has a speed of 500 m/s with

[=]#%[= an accuracy of 0.004%. The certainty with

gy
e

(c) 0.0125m

(=] g

which one can locate the position of the

electron will be

(mass of electron = 9.1 x 103! kg)

(a) 0456 m (b) 0.54 m
(d) 0.0364 m

s

E

B
3
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(c) o 0125 rﬁ

604 IR RS AR RO RS A 2 2

Wsﬁwanmaaré%@ww
ifire 8, 3eeh 971 4 =an tfH{TEaar i

T A

(a) 7.3x 105 m/s  (b) 7.3 x 10° m/s

(¢) 7.3 x 105 m?%/s (d) IHIed § & HI3 T&
Sifsrem ugfa =1 Rfteafem vgfa § seen
& foru f=fefga 9 9 forgert sTam EIgE_EI
frm smar 2 7

(a) 3TEeR % TR

(b) WG FTAH

(c) B o= w1 fygia

(d) STR=<" FTa

frafefga & 9 F-1 s ufgaf2m 2 2
(@ n—y+y b)yp-ont+n
(©) W—>e+0,+y, (d) Q =0+ K-
YRS HTH FEHO,1,2,3,4 3 & | §&A

263 M $ H B | YR 5 6 F H 3HH

qoTh 1 B 7
(a) 2023 (b) 2022
(c) 3023 (d) 3022

Ieag — 212, FA1 8.776 MeV &F Th
O-FUT ST IeHTTSAT HidT & | 39 T7a

forares ot et
(a) 8.945 MeV
(¢) 9.120 MeV

(b) 8.859 MeV
(d) 8.776 MeV

grafen gt S Fafafiga = sfaffes <@ 2
@ S=L(E.B) (b S=_(ExB)
Ky Ho
1 1
- Ex B - E.

(¢) S 2 80( xB) (d) S 47:80( B)

UF FoFggE hI I 500 WL/ B IR @R
TEHAT0.004% 2 | T Fafveaan 4 soigeia &
fRufy =1 war P S HehaT & 97 &l
(FAFL T oW = 9.1 x 1073 .,

(a) 0.456 . (b) 0.54 .

(d) 0.0364 .
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103.  According to Moseley’s law, the frequency of
a spectral line in X-ray spectrum is directly
proportional to
(a) Z*

(c) Z*

(b) Z
d) z°

In a phase shift oscillator R; =R = 4.7 kQ

and C = 0.01 puF. What will be the frequency
of oscillation ?

(a) 3.16 kHz
(c) 1.07 kHz

(b) 4.30 kHz
(d) 2.59 kHz

105.  What type of technique is FTIR spectroscopy ? E
(a) An emission technique i
(b) A dispersive technique
(c) Areflectance technique

(d) An absorbance technique i

106.  The coordination number and the number
of atoms per unit cell in a fec lattice are
respectively given as
(a) 6,1

() 12,4

(b) 8,2
) 6,2

R ——

The number of alpha particles scattered at a
particular angle (8) is inversely proportional
to which power of the kinetic energy (E) of the
incident alpha particles ?

107.
IS
=

S ——-

(a) E* (b) E
(c) E* (d) E’
108. What is the charge of an up-quark ? ;
2
(a) + 3E (b) - % e j
+ l (d 2
(c) 3¢ ) —BE
109.  The kinetic energy of a rigid body rotating about

[g E} an axis passing through a fixed point in the
‘Lij *‘__‘&. body with an angular velocity @ and angular
momentum J is expressed by i

®.J - = ,

(a) — (b) @.J i

o x J

(c) d @ x17J

B T EE SN ——

103.

105.

106.

107.

109.

@19@

HrHet % o & IER, X3 deen | EI!_,;LE]
TFgd ATEA i g e gEEErd EIRaT
Bl 8
(a) Z2
(c) Z*

(b) Z
(d) 73

Teh Shedl TIHATWT SIfer # Ry =R = 4.7 kQ
TATC=0.01 uF 2 | St Sl 3Tgf o &mft 2

(b) 4.30 kHz
(d) 2.59 kHz

(a) 3.16 kHz
(c¢) 1.07 kHz

FTIR W& IEhIdl fore wepm shi qedies 2 7
(a) Teh 3cESieh dehrloh
(b) T fagmur deis
() TS WA dehleh
(d) TH FEIMNYYT Fehlh
fee et B o=y HEa aur gfd s g
o AT T HEAT S w8
(a) 6,1 (b) 8,2
() 12,4 (d) 6,2
Tereft farsm shIvT (0) TR TRTETda 31T Uil i
AT IAfd 3Te®T FUN T TS Sl (F)
1 fopd =Td & SYoHAHTT Bt 7
(a) E’ (b) E
(c) E* ) E’
FY-FaTeh I AT T2 ?

L2 o
(a) 3° ()—ge

(c) +%e (d) —%e

T H3n fie, St fop fiie & wss fafoea fag &
oA areft g % 9rl 3 wiefig 1fa 6 3k
g §a J 8 g0 @ 2, {6 i st guid
St B

(a) 2 (b) &.7

St
X
—_l il

© 2 d) @ x ]

2
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The selection rules for a pure rotational Raman

[El%[E spectrum of a diatomic molecule are
‘[:3*,,‘{3: (and AJ =0 for Raman scattering generally)

113,
Op40
“47-'

o1z

115.

(a) AJ=0,=1
(c) Al=+2

(b) AT==1
(d) AJ=0,+2

What is the shape of phase space of a linear
harmonic oscillator ?
(a) Circle
(c) Ellipse

(b) Parabola
(d) None of the above

A transistor is cut off when

(a) Both the emitter and the collector
junctions are forward biased

(b) Both the emitter and the collector
junctions are reverse biased

(¢) The emitter junction is reverse biased but
the collector junction is forward biased

(d) None of the above

A measurement establishes the position of a
proton with an accuracy of £1.00 x 107! m
Assuming v << ¢ and h=6.63 x 10734 J.s., the
uncertainty in the proton’s position 1.00 s. later
will be given by
(a) 3.150 km

(¢) 0.315km

(b) 1.575 km
(d) 1.003 km

The energy loss of an energetic muon in
matter is mainly due to collision with the
following

(a) Nuclei
(c) Nucleons

(b) Electrons
(d) None of the above

A sphere of diameter 5 cm is charged to a
potential of 100 volts. Outward pull force
per unit area is

(Use g, = 8.85 X 107

(a) 2.5 % 107 Nm2
(b) 10 x 107> Nm™2
(c) 5.558 x 107> Nm™

12 (2/N-m?)

(d) 1.77 x 1075 Nm2

pp—

L AT A S L

110.

111.

112.

113

115.

T

fz Wﬁéﬁm%mwﬁm@a@%%ﬁ

=94 fram 39 yeR 2

(3R AT = 0 FHAR T T ThivH & faw)
(a) AJ=0,%1 (b) AT=+=1

(c) AJ=+2 (d) AT=0,+2

& gl difers & fou B T0E 1 AR
FE 7

(a) g4 (b) T

(c) Erga (d) I § & IS TE
T ZI-AEt e 36 &l & e

(a) IcHSIh a1 GUTEH SHT |-l 310
wifidfia o &

(b) IcEsish qUT HUTES QM1 Hi-adl Yeshd
Ffiria J &

(¢) IcHateh AfY Yokl TR § g
e |y 3w e | 7@

(d) ITed U ¥ HIE TE

Tsh A9 +1.00 x 10-11 Y. <} yrgar &
1Y T GieH i feufa wenfia ot 2 |
%m@% v << ¢ adl

h=6.63 x 1073* & &0, 1.00 FHE TG
Trer it feufa § srfafvaaar anfi

(a) 3.150 feruft. (b) 1.575 et

(c) 0.315 forut. (d) 1.003 ferrt,

fopeft goa 1 vk H9gEa RIAH h Hall § '
wera: Frefefiga & @y gug 89 9 i 2
(a) ¥R (b) TAFRH

(c) =fFAaTH (d) ST H | HI3 A8

U 5 Ui =@ F T HI 100 e H
fawa @ smafvm fear e @ | W fewn &
Tehieh &%d W o 9Tel 9 8

(g = 8.85 x 1072 C*/N-m2 =1 &I &)
(a) 2.5 % 107> Nm2
(b) 10 % 107> Nm™
(¢) 5.558 x 107 Nm
(d) 1.77 ¥ 107> Nm2
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116.

117,

119.
[=]#% [=]
1.:.1_.4.'—‘
Ors:s

120.
EE
Sk
ore:y

J] (x) is given by

(a) I COsX (b)
X X
(d) }— cosx
2x

S]]’]X

2
— sinx

(c)

3

T

Common base current gain for a BJT is 0.99. ¢

What will be common emitter current gain ?
(a) 99

(b) 990

(c) 0.99

(d) 9.9

3He and *He are two isotopes of helium.
Which of the following is correct ?

(a) 3He and *He both are fermions
(b) 3He and *He both are bosons
(c) *He is fermion and *He is boson

(d) *He is fermion and #He is boson

In the case of a weak magnetic field, the
splitting of spectral lines into several
components due to the interaction of the
electron spin with the magnetic field is
known as

(a) The Anomalous Zeeman effect

(b) The Normal Zeeman effect

(c) The Stark effect

(d) The Paschan-Back effect

The electric susceptibility of a dielectric
material is 35.4 x 10'2 coul.2/Nm?. The
dielectric constant of the material is

(a) 3

(b) 1

(¢) 7

d) 5

{
i

117.

119.

120.
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1,(x) 3/ e mn 2
(@) =T cosx (b -
) - <7 sinx a@j
-HK.':
(c) \/?sinx (d) T cosx E!"&
X 2x
T BJT & forw wafass smum am ey
0.99 2 | YIS Icasieh YRT ST &1 BFTT 7
(a) 99
(b) 990
(c) 0.99
(d) 9.9
3He qeT 4He Eiferm & g aaearte € |

FadasR-mad g ?

(a) 3He 31 *He gFl ®ifam &
(b) 3He 311 *He 21 a/E &

¢) “He S & 31 3He 91E™ 2
(d) 3He ®fIm & 3T 4He s B

i@ gashi & i feufa H, seraem e ain
T & 1 TER fRA1 % HRO FuishHE
@13 1 w3 gt § faueH SHEam g

(a) EMER ST T9=

(b) B SR 99

(c) TeTh THTE

(d) IET-S% I9E

TS WA gerd i faed gaeastieran
35.4 x 1012 peAta’/ =g .7 2 | verd
1 Tagd et 8

(a) 3

(b) 1

(c) 7

(d 5
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