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Q-01- The concept of matter wave was suggested by | UYH-01- g d] DI S[TYURUN BT BSEUE ﬁ'&ﬂ a1 41

(a)Heisenber (a) AN i

8 (b) SSITE A
(b)DeBroglie (c) YifeTR A

. (d) =g A
(c)Schrodinger
(d)Laplace
Q-02 Eigen & Expectation Values are UH-02 ST &Iﬁréﬁ GﬁT TG 919 %
(a) Positive (&)

(b) MBUMHD

(b)negative (c) Tl 3R Hleddh
(c) Real And Imaginary (d) SR Tt
(d) All the above
Q-03 Is there a quantum mechanical operator for Y 3: 1 AR iAPT T T UEUIT 9 &
every observable in classical mechanics? ﬁm Udh HicH TS ThRG 6\|C|| %?

2) B, UG g Fdeie iR ggwh

a) Yes, obtained from classical Cartesian coordinates I ¥ U

and conjugate momenta b) ﬁ, wicH Tife Fdwiel 4 U

b) Yes, obtained from quantum mechanical c) '_‘%T, Had ;ﬁwﬁaﬂuﬂq aﬁ;ﬁ & ]%‘IE
coordinates d) Tﬁﬁ’ E a ﬁr]'q T—lﬁ)[
¢) No, only for certain observables

d) No, for no observables at all
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Q-04 The eigen values of the real symmetric matrix

is always
(a) Positive
(b) negative
(c) Real

(d) Imaginary

T%-04 IS THHT ST BT 31T A Fad
SGI

(a) YATHD
(b) BUTHD
(c) dRdfded
(d) PIYHD

Q-05 Which of the following is a key property of

Hermitian operators in quantum mechanics?
a) They always have complex eigenvalues.

b) Their eigenvectors for distinct eigenvalues are not

necessarily orthogonal.

c¢) The eigenvalues of a Hermitian operator are

always real numbers.

d) They are equal to their anti-adjoint.

U%-05 SicH TifAe! H gl iiueexi &1

fafifead ¥ ¥ S 91 ugE U e?

2) S O SRw g A @R ¥

b) i oA 7 & fow I

glsﬁ-ﬂaqce TTH U J dedd T8l B
[

c) Bfifferm effRer & amgi @ gh=m

JRdfde T gt g

4) 9 30 Ufd-TEaed & SRR Bld &

Q-06 Which of the following physical observables

is associated with a Hermitian operator?
a) Spin angular momentum

b) Momentum

c¢) Energy

d) Angular momentum

U4-06 Fafafaa & T o9 a1 Wifde deoia

giiffeT efover J Taifda g2

a) = ooy gan

b) TaT

c) Gv‘_\rﬁ
CalyiE

d)

Q-07 If A is a Hermitian operator, and y; and v,
are its eigenvectors with distinct eigenvalues, what is

the relationship between v, and ,?

a) They are identical.
b) They are linearly dependent.
¢) They are orthogonal.

d) They are complex conjugates of each other.

UY-07 Tfe A T gHTCTOT YRS g, 3R vy, 3R
v, 3P MSAGER & o ST e 8,
V1 G?R\VZ & o9 1 T ]2

a) 9 9UE gl

d) d T® W & dcd I9gH gl
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Q-08 What is the meaning of a Hermitian operator?
a) An operator that yields complex eigenvalues

b) Another name for the Hamiltonian operator

c) An operator that yields real eigenvalues

d) An operator that gives an average value over space

and time

gy-08 gfHfeT 3ifa¥ex o1 3 g2
a) TP 3R o wfed Mo dM ST &
p) gieead ReX & O T

c) Th 3N O IRAfdPp 3ASo HAE edl
g

d) TP IR o WM iR 09T W 39d
M <l

Q-09 What is the classical expression for angular
momentum (L)?

a)L=1xo
b)L=rxF
c)L=Fxp
d)L=rxp

UH-09 I o (L) & [oT8 [T Holdp &l

82

a) L =1 x w
b) L = r x F
c) L =F xp
d) L =1r xp

Q-10 How is the state of a quantum mechanical
system completely specified?

a) By its position in space

b) By its time

¢) By its wavefunction

d) By its angular momentum

U-10 Tt HicH TiAS YUl BT S{aRIT HI
gufa: o8 Sy forar Srar 82
fafke # Iga fRufd T

a)

b) I9b THI I

c) SUP ATHAT I
d) IgP BV a7 I

Q-11

every observable in classical mechanics?

Is there a quantum mechanical operator for

a) Yes, obtained from classical Cartesian coordinates
and conjugate momenta

b) Yes, obtained from quantum mechanical
coordinates

¢) No, only for certain observables

d) No, for no observables at all

UY-11 R AR TS T G ey axg &
foTe U wicH Tifds TSRS gidl 82

a) Bl, WRE™ P FAdiel oR Sgeh
Ham o U

by BI, ®icH e Regie ¥ U

c) a8, dad $e Uiy axgsfi & fau
q) 7gl, feft off derfim axg & fom &

Q-12  What are the possible measured values of
observable A called?

a) Functions of A

b) Eigen values of A

¢) Eigen functions of A

d) Operators of A

%&[—12 U&UTg A o THTdd A1fUd A T Head
?

a) A & Had
b)A%&Eﬁ?IIFr
c)Aag&I'I_{ﬁ:TW
d) A & HBRD

Q-13 Is it possible for the probability density to ever

have a negative value?

UY-13 T UTRISH T 9 BT HH BUMTHD A
ST IYT B2
m}—%ﬂ?«e Hife hcdd hl an ﬂ%ﬁ YATHD

orf\Aritar) for
S He)+od
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a) No, because the square of function is always
positive

b) Yes, because the square of a function is always
positive

c¢) No, because the square of a function is not always
positive

d) No, because the square of a function is not always

positive

g ©
by Bl, i Bad & 9 Jad YD

Q-14 Can a wavefunction evolve in time?

a) No, it can only evolve in position

b) Yes, it can evolve in time, but not in position

¢) No, it can neither evolve in time nor position

d) Yes, it can evolve in time as well as in position

UY-14 TN Dlg aUTh e JHT & 1Y fahRyd g
bl 87

a) T8I, U8 Pad Rfd # o faefid 8
gl gl

b) B, 98 IHT & 91y fAefad 8 godr
g, dfeT g & T

c) B, g8 A N gHg H# IR T & g A
R 8 b B

4) &, g8 gvg & qu-gy UG § +f
faeRid 8 godar B

Q-15 Are the postulates of quantum mechanics

derived from other theories?

a) Yes, they are a special case of classical mechanics

b) Yes, they are derived from thermodynamics and

kinetics of atomic motion

¢) No, postulates are rules that are not derived

d) Yes, they are the microscopic cases for general

relativity

UY-15 1 SicH JiAD! & SHHYRUE 3
Rrgial ¥ ogad 82

a) B, d YR Tife! &1 Te Oy
AR

p) B, 9 SSANIA®! R GRAWN] i &
it 4 ogad g

c) eI, SfYYRUM ¥ fAow § S g
SR

Q-16 According to Heisenberg's Uncertainty
Principle, it is impossible to simultaneously
determine with perfect accuracy:

a) The energy and time of a particle

TUY-16 BTSSR & ST RIid P SN,
T 91y gul Selavdl o A1 FafeRad &1 feRor
HAT 3HHT o

a) fodt &ur ot ol SR Iwg

NET v12 18
NE TV 12519
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b) The position and momentum of a subatomic
particle

¢) The mass and velocity of a particle

d) The wavelength and frequency of a wave

;)aq%@ﬁt{qwmmﬁf@ﬁraﬁ?
c) Tt & &1 goEE 3R AT
q) &R a1 @t ey sk smafy

Q-17 Heisenberg's uncertainty principle is
significant for:

a) Macroscopic (everyday) objects
b) Protons only
¢) Subatomic particles like electrons

d) All particles, macroscopic and microscopic

UY-17 BISOaH BT AT RiGid fradh
AUl &: _

) RE (ORI B awgi

) ®Had Hied

) Zdaed O SUURHITGE HUl

q) Ot ®U, wA R geA

Q O o

Q-18 The principle states that if the uncertainty in
position (Ax) increases, then the uncertainty in
momentum (Ap) will:

A) Decrease
B) Increase
C) Remain constant

D) Be impossible to determine

uy-18 Rigid s g 1o afe fRufa & siAfgrdarn
(Ax) S&dt &, A 31 & SfAfAadr (ap) it

A) geift

B) a%‘l'ﬁ

c) RR @t

p) Fufkd @ erdvg g

Q-19 Which classical concept is contradicted by

Heisenberg's Uncertainty Principle?

A) Newton's first law
B) Bohr's model of the atom
C) Pauli's exclusion principle

D) Hund's rule

UY-19 BIoIe] &1 SATaal Rigid [y e

YRT BT WS BT 82
A) ged &1 gy |
B) SR &I WRHN] HAled
c) U3l @1 3udsiH gl

D) B8 @I |

Q-20 In a finite Potential well, the potential energy
outside the box is

a) Zero

b) Infinite

c¢) Constant

d) Variable

U%-20 Uh IR fqua $U H, ST o a6
fRufae Soff gt &

Q-21 When the particle strikes the wall of the well,

it bounces off completely.

UY-21 T4 HUI U DI GIaR F CHIA &, ol 98 T
e J IS o 8

a) dd
a) True
b) A
b) False
PpPROE O Q. e L 4 A A D PEAY.WPSTY \ £ NET 419 410
norour UUIc ouilc \\JUIIUIOLUI, IVIUIHUI [=1019] F\UPUILVVIILUII TUT . INCT VTZ.TO
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Q-22 The Energy of the particle is proportional to UY-22 HU D] G,‘_\yl'f ﬂﬂ]ﬁqﬁﬁ %
a) n a) n
b) n-1
b) n-1 c) n2
2 d) n-2
d) n-2
Q-23 Particle in a box of finite potential can never u%-23 gRfeg fdug Ird S(ag H o7 e Y
be at rest. faRmHTaRIT ¥ 8T Y8 Tl
a) True 2
b) A9
b) False

Q-24 The wave function of a particle in a box is
given by

a) A sin(kx)

b) A cos(kx)

¢) Asin(kx) + Bcos(kx)

d) A sin(kx) — B cos(kx)

UY-24 Th i H Th BT &1 a7 Had 9 PR
fear T &:

a) A sin(kx)
b) A cos (kx)
) Asin (kx)

+ Bcos (kx)

d) A sin(kx) - B cos (kx)

Q-25 Usage of higher order elements complicates a
given finite element method problem.
a) True

b) False

UY-25 3 H dcdl T SUTNT fbt <t 718 YR
dd RfY Tu=gr Y dfed s Sar gl

a) 94

b) T

Q-26 Which of the following is an advantage of
using higher order elements?

a) Cleaner geometric interpolations

b) More complex software

¢) Pre and post processing issues

d) Probable issues with parallel solution

methodologies

u;r__% B?aa%—qaa:ﬁscrq‘rﬂ?ﬂﬁaﬁf@ﬁﬁﬁ
B G AH 82

a) 3% Wy wfHda yau

p) 3P Sfed JTucaaR

c) Yd 3R UYId TRRERU Geeh wHwny
d) JHMR THIYH TGiadl 9 Jefed

LY Grofiketanesiiy

Q-27 Which of the following is an example of a
higher order element?

a) Eight noded rectangle

b) Cantilever beam

c) Shell

O0000D00-27 0000000000 000 00 00O
0000 0000 0000 00 0OO00o0d 0od? a)
00 000 0000 00O b) DO0O0O0OO0O0O OO0
c) 000 d)1D 0000 0000000000 000
00 000 00 000000 oooo oo?
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d) 1D Truss
Q-28 The radius of the Bohr orbit depends on which | U%-28 SR &l o Fear Rufefea & 3 feg wr
of the following? R et 82

a) 1n
a) In i m
b)n c) 1/n2

) n2

c) 1/n2
d) n2
Q-29 What is the order of the radius of an electron TY-29 g]ggjvﬂ AT b gﬁ'o@'\ﬁ-[ hHE CAREIIN
orbit in a hydrogen atom? B HH HT 67
a) 10-8 m a) 10-8 HIRX

b) 10-9 ]:‘| IR
6) 10-9m c) 10-11 HIXR
c) 10-11 m d) 10-13 HiR
d) 10-13 m
Q-30 Which of the following is true regarding the | ¥%-30 TRHTU[3] o dR Hled & et H (AgfcRad
Bohr model of atoms? EEEIERRC N,

a) Assumes that the angular momentum of electrons
is quantized

b) Uses Faraday’s laws

¢) Predicts continuous emission spectra for atoms
d) Predicts the same emission spectra for all types of

atoms

a) U8 AFAl g & IdaeHl & S dam
@icipd Bl ©

) BIS & gl &1 IUANT Pl §

c) WHE & AU Iad Ie Waeq &1
Yfqsarft &ar @

q) 9t R & ARt & fau wHeE
IoH WagH P Hiqwm@amft Rl §

Q-31 In terms of Bohr radius a0, the radius of the

T%-31 IgR AT a0 & a1 T, BTEgIoi URAT]

second Bohr orbit of a hydrogen atom is given by V2 Al &Y {t SER DefT T BT 2 20 FRT <t irel %'
a0 a) dd
b) AIY
a) True
b) False
Q-32 Hydrogen atoms are excited from ground state | §%-32 gTEg ol UIHTULS{ P Yol TR H TA
to the state of principal quantum number 4. Then, af\qslal [T 4@_{?;;”1?[ ST fohaT SiTa %| Fﬁ,
what will be the number of spectral lines observed? 3 )&Ii EﬁTﬂ
a)3 ) 6
c) 5
b) 6 ) 2
c)5
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d)2

Q-33 When a hydrogen atom is in its first excited
level, what is the relation of radius and Bohr radius?
a) Twice
b) 4 times
c) Same
d) Half

U%-33 Wd Ueh BI3SIoI URATY] 30 UUH Jitord
TR W BId1 8, I Frean 3R aier B & o1 dey

p) 4 TMAT
c) FHAM
d) SHTe

Q-34 How did de — Broglie modify Bohr’s
postulate?
a) de — Broglie suggested to not take angular
momentum into consideration
b) de — Broglie suggested introducing an electric field
near the atom
c¢) de — Broglie suggested that electrons behaved like
a wave
d) de — Broglie did not modify Bohr’s secend
postulate

T%-34 SIS 3 91eR & MHYRUN B Y YR
LA fasam

a) Sl-sich 3 Pivflg GO & @H F |
TG4 &1 g fe!

p) S-S 3 WA & fAde faggd &
YA & &1 gord

c) Sl-siwell 7 goa far & goaeH aa
P! W UIGR Hd ol

d) S-Sl 9 §gR & gER SAHYRT !

Q-35 Which of the following can be chosen to
analogously represent the behavior of a particle?
a) Metal rod
b) String
c¢) Elastic rubber
d) Glass rod

T%-35 fhalt HUT & SIER ! THM U J -1+
¥ fore fFofoiRed o 9 fd g1 o gevar g2

a) g Dl BS

b) BRI

c) UARY I

d) P B TS

Q-36 The vector atom model was introduced to
explain which of the following phenomena?

a) The mass defect in the nucleus
b) Isotopes
¢) The fine structure of spectral lines

d) Continuous spectra

UY-36 4’ WRHY] Al d HHfeifad o 9 foby
UIREeHT o1 URAT B o (el U T 77 12

Q-37 The orbital angular momentum vector is

perpendicular to which of the following?

a) The spin axis

UY-37 BT HIvg G giewr FafeRaa § 9
g dead g2
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b) The orbital plane
¢) The radius vector

d) The velocity vector

EUISICR]

Q-38 The number of possible orientations for the

spin angular momentum of an electron is:
a) l

b) 2

c)3

d) Infinite

TY-38 Th 3AIITI & (U BV TaTT P 17T
Gurfad ififa=ar &t T &

Q O W

)
)
)
)

0.
%wl\)l—‘

Q-39 The quantum number 1 in the vector atom

model corresponds to which of the following?
Principal quantum number

b) Azimuthal quantum number (orbital quantum

number
¢) Spin quantum number

d) Magnetic quantum number

UY 39 GG AT Alsd H SicH AT |
frafafied o 9 forad sreu g2
OB HicH I

ferisita wicH den (wefta wicH W@

c) M ey I=

d) debig HicH T=Al

Q-40 Which of the following quantum numbers

distinguishes two electrons within the same orbital?
(a) Principal quantum number (n)

(b) Azimuthal quantum number (1)

(c) Magnetic quantum number (ml)

(d) Spin quantum number (ms)

T 40 Fufafad 7 9 o I sicH I T &t
H&b T Gl sadcHl & del 3R BT 82

2) &I Hied ¥/ (n)

b) SSGYUd icH AT (1)

(c) d9bIT HicH AT (ml)

(d) A ®icH BT (ms)

Q-41 What was the primary purpose of introducing
the Vector Atom Model?

a) To explain the mass defect in the nucleus

b) To identify isotopes

nicPDF Core Suite (Generator, Merger and Report\Writer) for

U%-41 derex URHTY] HISS Pl U R I
TS IE=T &1 U1

TN ® H GOHM QY P AR HRAl
IS B Uga™ BT
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c¢) To explain the fine structure of spectral lines

d) To understand continuous spectra

c) TUIGH W3 B Y& WA B AR
HRAT

d) Tdd guishd B JHSHI

Q-42 In the Vector Atom Model, what is the total

angular momentum of an electron obtained by?
a) Adding orbital and linear momentum

b) Adding spin and orbital angular momenta

c) Subtracting linear and angular momenta

d) Considering only orbital angular momentum

UY-42 9dex WAV Ared H, IalacH 1 Hd
DI YT T BIell 62

2) HeT R AP AT B AgHR
p) f&F iR weftg Hivfig Fam o hsaw
c) MFH IR DU T B TR
d) PHad e DI AT W [daR +d

Q-43 The orbital angular momentum vector in the

Vector Atom Model is perpendicular to the:

metals are due to:
The absorption of light by the metal oxides

. b) The formation of colored compounds in the

flame.

¢) Excited electrons jumping to higher energy levels
and then emitting photons as they return to the

ground state.

d) The high electrical conductivity of the metal

atoms.

a)
a) Spin axis p) HEg aqd
b) Orbital plane d) o7 Tlew
c¢) Radius vector
d) Velocity vector
Q-44 In flame tests, the distinctive colors of alkali TY-44 SdTdl Uﬁ&ﬂiﬁ ﬂ, 3 %."!ﬁ\’:h & ﬁfﬁﬂg el

frafeiRad & &R gl &

Ui SMRISS gGRT UHI BT A=Yl

. b) oAl H T Al &1 i)

. ¢) SUfd daeHl BT I Sl &Rl TR
Uga 3R R qd s/axT # dled 9Hg
Wi Idfid BT

. d) UTg RATE & 3= fdggd drasddi

Q-45 When an alkali metal atom absorbs energy

and its valence electron is promoted to a higher

UY-45 OIq T &R YT TRTY] Sl A=
BT & 3R IHD] YIISTD I geide I I Holl
JER U3 Fg T Il 8, it I 79 Sfaret H bt St

nicPDF Core Suite ((—‘.nnnrqfr\r, I\/Inrgnr and annrf\l\lrifnr) for
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energy level, it is said to be in a state of: %;

a) Ho AR
a) Ground state b) RR 3@

c) IV SaRT
b) Stable state d) MG TR

c) Excited state

d) Ionized state

Q-46 Which alkali metal produces a golden-yellow

flame test color?

TY-46 DI AT &R YT AT TRI&0T § Fg=1-gra
T I@F Bl |2

(a) fal@E (ni)
(a) Lithium (Li) (p) TIeREAH (k)
(c) I (Na)
(b) Potassium (K) d) 3fafead (rp)
(c) Sodium (Na)
d) Rubidium (Rb)
Q-47 The phenomenon that explains the emission of | J%-47 &RIT Tl GRT TTH H3E W AT USR5

colored light by alkali elements when heated is:
(a) Photoelectric effect
(b) Ionization

SIS I ARSAT HA dTeil UiREe &:
(a) Q$|Ql—|a§§_a UHId

(c) Atomic emission (b) SHTIIHRUT
(d) Absorption spectrum (c) URHY] IToiA
(d) SARNYU WHZH
Q-48 The color of the light emitted by lithium in a UY-48 SdTd[ Elﬁ&-I'UT T farfaray SR d(HfGTd Oh1R
flame test is: AR %:
(a) Ulell
(a) Yellow (b) Texl did
a
(c) IF ST B
(b) Crimson red (d) el
(c) Apple green
(d) Blue

Q-49 X-rays are produced by:

(a) Bombardment of cathode rays on a radioactive

material
(b) Nuclear fission

(¢) Nuclear fusion

Y 49 T I 8Id &
(a) Ysaydl gerf v FHUrs fevon &t
JoR ¥

(b) AN®E faEsT I
(c) YD dagd I
() fodt 9@ & sifdamd ¥
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(d) Super heating of an element

Q-50 X-rays are used in which of the following

applications?

a) CT Scan

b) Sterilizing food

¢) Checking purity of food

d) All of the above

UY-50 T DT ST Hgfafad 7 ¥ forad
[CRIRSIRIR

a) ?ﬂzpf @9_"[

b) W Tardf $ SRR H

c) 9ld Wzﬁ a’ﬁ R&dl Zdl Dt SE

d) SWiad g+t

Q-51 The process of using X-rays for identifying

atomic structure is called:
a) X-ray Radiography

b) X-ray Crystallography
¢) X-ray Diagnosis

d) X-ray Structure Identification

UY-51 URHT] TR ! UgdT o (el TR-Y Bl

IR B &1 UfhdT B T had 82
a) T-Y Yfsaummt

-% [EREuIpILAl
c) TR - 3 IEEG

d) Tag-¥ &A1 Uga™

Q-52 The biological damaging effects of X-rays are | U%-52 TaRI-Y & Sifddh 8BRS YU T
primarily due to their property of: REE ERRIC &b PRUIGIA %2

%rsm SR &
Penetration absorption power ) Y LEUEA

ﬁ@ww

b) Short wavelength d)

¢) Electromagnetic induction

d) Ionization

Q-53 Which of the following is the correct Uy 53 Fofaea 8 9 o9 O veg-Y & fouw g8t
G RN 37
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wavelength range for X-rays?

1 it ¥ 700 TEH

a)

b) 400 TAUH ¥ 1 TAUH
a) 1 mm to 700 nm c) 1 GIUH ¥ 0.001 TAGH

d) 0.1 Hlex ¥ 1 fast

b) 400 nm to 1 nm
¢) 1 nm to 0.001 nm

d) 0.1 mto 1 mm

Q-54 Photographs made with X-rays are known as: Q-54 Photographs made with X-rays are known as:
g Y
2) X-graphs a) X-graphs

b) Gamma-graphs b) Gamma-graphs

¢) Radiographs ¢) Radiographs

d) Scanned Photos d) Scanned Photos

Q-55 Which of the following materials would absorb | Ty-55 RufciRad & T &1 1 UG} TagI &1 &
X-rays most strongly? fYE eI I =N B
(a) Air (a) dig
, (b) DA FHdb
(b) Soft tissues () 3'%_5” (%FI'E[ Wﬂ:{ a?” %)
(

(c) Bones (which contain calcium) d) ddr

(d) Fat

Q-56 The continuous X-ray spectrum UY-56 Tad TRI-X (-QOK;\H (&R—Nglsd* ) fhaoh
(bremsstrahlung) is produced by: GRT 344 Bl o

(a) @& Yerd ¥ IoaeHl P @Rl

(a) The acceleration of electrons in a target material. (b) 3™ Fol W I Y el W B
3R WRAMN] el &1 fa3io|

(c) A& GeTd R TSR &1 Saxyu|
(d) THH-X P ST YDHIUH|

o
to 10 WCET energ y le \% CIS.

(c) The absorption of X-rays by the target material.

(d) Compton scattering of X-rays.

Q-57 A characteristic X-ray line (e.g., Ka) is qY-57 Wﬁﬁ]‘g Qaﬂk?(@'[ (ﬁﬁ’ Ko) dd 3

produced when: ara % 99

(a) An clectron is rapidly decelerated in the target. (a) &g H U Wﬁ doit 9§ dfda grar
gl

(b) 3fiaRe Sdaed ¥d & e Rfad Ia=
gl ¥, 3R Ud 918 /A A S R
GO

(c) 3MUfdd TRI-Y &I T fARIy, oH

(b) A vacancy is created in an inner electron shell,

and an outer shell electron fills it.

(c¢) The incident X-ray has a specific, low

wavelength.
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(d) The X-ray tube voltage is reduced. (—R‘lﬁ?ﬁ ‘Eﬁ?ﬂ %|
(d) TH-X cJd diees $HH @ ol gl

Q-58 The shortest wavelength in an X-ray spectrum | U%-58 I\J‘q~{-|.§‘ @{q@:\ qH 999 B a@ﬁ‘a‘f
(cutoff wavelength, Amin) is determined by: @e 3R ?ﬂ"'l%:‘r’ﬁ, Amin) f»gd grI uffg m
(a) The atomic number of the target material. %1
(a) @&d TG B URAT] AT

(b) FHAR! B dTd SaidgHl B Holl
(@D dlec) |

(c) K-BIT T SageHl P el

(d) The distance between the X-ray source and () QW—B\’ gia 3ie W % dg @l

detector.

(b) The energy of the bombarding electrons

(accelerating voltage).

(c) The number of electrons in the K-shell.

Q-59 The X-ray absorption spectrum of a material UY-59 Tt UaTd o1 Tag-Y Sa=nyuy WacH

shows: E_Qﬁ?ﬂ %

(a) Characteristic sharp peaks due to specific energy | (2) fafery Goif Hepwolt & HRur fafy

transitions. e PR

(b) A continuous range of wavelengths that are (o) = ?ﬁ i W Q-Uﬂl

absorbed. (c) SaRINY PR gl falky aest &
Triffiear 9§ Sfa=iiyd fasar S gl

(c) Absorption edges where specific wavelengths are | (q) e ¥ g IeH
preferentially absorbed.

(d) Fluorescence emission from the materia

Q-60 What is the primary interaction studied in UY-60 TUTAH @H@wtﬁ H foog uruties

molecular spectrpseepy? 3idt:foh a1 T ST T WAIell 67

a) The interaction of electromagnetic radiation with 4 ol Ao & i B
molecules to produce an absorption or emission a) B‘%{i‘dﬁ graipld iglepl S N
pattern. Sia:fopa o SraRNyul 1 IFoiA Ue

o | ST BTl g
b) The interaction of kinetic energy with molecules to

determine their speed. b) e 3ot @ &I'Ul\’rﬁ ¥ Ty oigfmar
¢) The interaction of pressure with molecules to o 9@t wfa fReifa 8kt 81

measure their volume.
c) GE P URH & Y Sfd:fbar RN

DT HYd4 HIUT SIldI %l

d) @ T DI MR o WY 3fd:fehar
?ﬂ%@ﬁﬂﬁmwﬁwmw
|

d) The interaction of sound waves with molecules to
analyze their composition

Q-61 Which type of molecular motion is associated | U¥Y-61 fbg UbR Bt MU i bt 3] &
with changes in the center of gravity of a molecule? To@ Fe o gRada 9 Jefid g2
a) U;Uﬁ iG]
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a) Rotational motion
b) Electronic motion
¢) Vibrational motion

d) Translational motion

p) SAFIHD Tid
C)Wﬂﬁf
d) QAR Tfd

Q-62 Which of the following is NOT a fundamental

type of molecular spectra?

a) Pure rotational spectra

b) Pure electronic spectra

¢) Vibrational-rotational spectra

d) Electronic band spectra

Uy 62 FAfeiRad o & &1 91 SHuifde WagH &1
e YPR T8l 87
a) s O WaeH

b) TG SARID W

Q-63 What is the fundamental principle of
spectroscopy?

a) The emission of electromagnetic radiation by
atoms.

b) The absorption or emission of electromagnetic
radiation by a substance, leading to energy changes
within the molecule.

¢) The separation of mixtures based on their boiling
points.

d) The movement of electrons between energy levels
in the nucleus.

TY 63 WG BT RIgid 31 82

a) UTHMSH gRT fdqgd gy fafdrour &
Jei |

p) fodl uerd grT fagga g@e fafexor
PT TV IT IFoid, orgd IRUTHRERET

30 & iR Folf uRad gidl gl

c) THyol &1 I9% HUAIH F MYR W
QUG |

d) e 7 ol TRI b
Td |

[

sl

v N\

Al

~

il

3q

Q-64 According to the Beer-Lambert Law,
absorbance is NOT dependent on which of the

following?

a) The molar absorptivity (extinction coefficient) of

the sample.
b) The path length of the light through the sample.
c¢) The concentration of the absorbing species.

d) The frequency of the incident radiation

U 64 STER-STRIC 9O @ SFTER, TR0
Fafafed § 3 feg MRk T aare?

a) 97 ! HioR SfaRINUT &Hd (fadfa
T[0T |

b) TH7 ¥ BIHR oA dId UBRI &I Uy
EIE]

c) SHIRMVT HIA drelt Uerfadi bl Higdrl
d) 3mufad faferor &1 sgfhd

Q-65 Which of the following best describes the

Dynan|
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types of energy transitions that occur in molecular

spectroscopy?

a) Nuclear spin transitions only.

b) Electronic, vibrational, and rotational energy

changes within the molecule.
c¢) Changes in the mass-to-charge ratio of molecules.

d) Translational energy changes only.

U< Bl g2

PHad ANe g9 IHa|
p) oM & iR Faaei-®, Huq R gulf
ol g |
Ul & FHHM-3MAR 3fgurd |
|
d) Hadd VIMRU ol gRad-|

Q-66 The different types of energies associated with
a molecule are

a) Electronic energy

b) Vibrational energy

¢) Rotational energy

d) All of the mentioned

TY 66 Th AU ! AT UHR &I Solld &

a) SUCIA® Holl
p) HUA ol
c) O Sel

d) SWRigd g4t

Q-67 During the motion, if the centre of gravity of
molecule changes, the molecule possess

a) Electronic energy

b) Rotational energy

c¢) Translational energy

d) Vibrational energy

U 67 A o GRM, AT 3T BT [od & IGad]
% dremd 8
) SARID Holl
E,LUT:I ol
c) RJFIERUT Sl
d) HUT SHoll

Q-68 The region of electromagnetic spectrum for
nuclear magnetic resonance is

a) Microwave

b) Radio frequency

c) Infrared

d) UV-rays

T-68 ALY Gb 1T SIS aiﬁlﬁg'ﬂﬁ

p) A Smahd
c) 3{didd
d) WIS Bt

Q-69 Which of the following is an application of
molecular spectroscopy?

a) Structural investigation

b) Basis of understanding of colors

c¢) Study of energetically excited reaction products

T4 69 fGfRad o 9§ &1 1 3M1urfde WagRe !
T STV &2
a) WEAIHS WG

TN D THT BT STUR
c) SHulfaq ®U ¥ Iford ufafsear Iarar
BT AT
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d) All of the mentioned

Sugad qut

Q-70 Select the correct statement from the following
option.

a) Spectroscopic methods require less time and more
amount of sample than classical methods

b) Spectroscopic methods require more time and
more amount of sample than classical methods

¢) Spectroscopic methods require less time and less
amount of sample than classical methods

d) Spectroscopic methods require more time and iess

amount of sample than classical methods

gy-70 FafcRad fdwedl § 3 el S &l 9g-
CAISI

) Werpite et § e faftrt o
g,ﬂ*llffOPH I SR Sif¥ wET /A
® ATaGHT Bl 3

) WaeRaite [t & e fafat o
qaT & ofie T ok ofte TmET B T
ﬁe«rrawsﬁ?ﬂ%

Wacreiue fOftal & e Aty &t
Jo W &9 IHg R HH AR # T Bt
TaRgHdl Bl Bl
d) WaRreUs [tEl § e faftat &t
g B e 99T iR $HH AR § A
&1 HTIRIHAT gl o

Q-71 The results obtained by spectroscopic methods
are less reliable, less reproducible and incorrect than
classical methods.

a) True

b) False

U%Y-71 TaC R U [Tl GRT U GIRumd
AT i & gam & oA fayeia, &4
qToG- 3R Tad 8ld & |

D) dg

q) g

Q-72 The transition zone for Raman spectra is
a) Between vibrational and rotational levels

b) Between electronic levels

¢) Between magnetic levels of nuclei

d) Between magnetic levels of unpaired electrons

UY-72 T WaeH & g T &

H07 R goff TR & dH9
) SddCiNE TR P o
c) YD & b ERI & o

AT Al & JaPi WRI & o

Q-73 Sample recovery is possible after spectroscopic
analysis because the sample is not chemically
affected.

a) True

b) False

TY-73 @aﬁmﬁﬁw%@w%mmwﬁ
GUd § i THAT IS TG 1 THIAd T8
gl 8|

a) 94

b) 3

hicPDE Co
SOf

Q-74 The criteria for electronic spin resonance is
a) Periodic change in polarisability
b) Spin quantum number of nuclei > 0

¢) Presence of unpaired electron in a molecule

ore - Suite
eodHie

UY-74 S [ 3IA1G & AHCS &
gdtpRur § Safde uikad-
ifie @ {99 ®icw =1 > o

3] # 3rgfd golaeH Bl SurRdfd

Pl e

ToT =1

ort\Writar) for
ortHHer;Hof
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d) Presence of chromophore in a molecule d) 3] T PHBR & IuRAfd

Q-75 How is the state of a quantum mechanical UY-75 fodt SicH Iiidd Yuell ot T Bl
system completely specified? q;UT?[: 9 ﬁﬁ:-g E ISR %?
a) By its position in space 4 oraRe 3 e
b) By its time
b) I9b Y o
c) JHP AT I

d) I9b DT o I

¢) By its wavefunction

d) By its angular momentum

UY 76 U WicH, Th Seide 3R JLHTH TRHT
B TG M & | T8 U [hud! SHotl o
Q- 76 The wavelengths of a photon, an electron and ( Tl% % h
. e . . 3fferes gt
uranium atom are identical. Which of them will have ENRY:
(a) WICH

highest ? v
ighest energy ) =3 ¥
(a) Photon (c) ?:B'ﬁ'qif CIRET
(d) dEeE 3R HUT & o1 R R &=
(b) Electron %
(¢) Uranium nucieus
(d) Depends on wavelength and property of
particles
% 77 %o I &
Q- 77 Matter waves are Ei; ‘%g gﬁg ?-R'Pf ?ﬂﬁ
(a) Electromagnetic waves (c) TTR&d Tl
(d) SR

(b) Longitudinal waves
(c) Probability waves

(d) Transverse waves

T 78 SI-glell a7l 1 aTee (49 4 W grat

Q- 78 The wave length of de-Broglie waves is %a 3T

independent of .

(a) Charge (c
d

(b) momentum

(c) velocity

(d) mass
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T3 79 afe; T BT A T Y T BRI Bl
Q- 79 Which one of the following particle has ot Qg su ! T‘RTI%EQC Ty s
highest wavelength if all are moving with equal EﬁTﬂ?
velocity. v
Y (a) UM
(a) Proton (b) Elivl [ Ul
(c) ~gH
(b) alpha particle (d) SAdeH
(c)neutron
(d) electron
T 80 AT B P UIRATUN & il bl o1 Hedl &2
Q- 80 The square of magnitude of the wave function (@l IRy
. (b) Ul g
is called
(c) 3MAdd Y-dd
(a) Current density (d) QHHH Ydd

(b) (b)probability density
(c) volume density

(d) (d)mass density

Y 81 A2 GHRD Hedldl &

. (a) o dHRS
- 81 TheoperatorA2iscalled
Q P " (o) faNTT ToRS
(a)Hamiltonian operator (c) AR bR
(b) differentiation operator (d) HTSH"I HhRD
(c) Laplacian operator
(d) Poisson operator
Q- 82 Wave function associated with a material Ty 82 fd Ui o1 9 Tag a3i B gl
particle should be: .
(a)finite (2) URI
(b) Udhdd HIH dlcdl
(b)single valued (c) Hdd
, (d) SURIad It

(c)continuous

(d) all of the above

U9 83 ST XN ! de AIER Hd ¢ I

1t())e-. 83 Electrons behaves as waves because they can =) f & &7 T Rafa E’Pf ] %
‘ (b) W gR1 faafdd 81 9d @

(a) Deflected by an electric field (c) W’q ax gr1 faafd 8 g&d %

(b) Diffracted by a crystal (d) d g B AT B IhHd o

(c)Deflected by magnetic field
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U 84 i, foh il HUT T AT IR T[T dl (Gl
o Y, Al &G-St RGBT

Q- 84 If the momentum of a particle is increased by (a) 2A

four times, the de-Broglic Wavelength will be (b) 4\
(c) A/4

(a) 2n (d) A2

(b) 4A

(c) M4

(d) A2

Q-85 Group velocity of wave is equal to TY 85 I Bl e I TR 6\Id| %

(a) Velocity of light Zz; WE il "a? ot

(b)phase velocity (c) U ol )

. . (d) SWIad H ¥ Big Tl

(c)particle velocity

(d)none of the above
U 86 Tad ol & forg FRufafed A g &
HY a1 82

Q- 86 Which of the following statement is correct
for matter waves

(a) Matter waves travels lower than velocity of
light

(b) Matter waves travel at velocity of light
(c) Matter waves cannot travel

(d) Matter waves travel faster than velocity of
light

(a) TS} I UBI & AT F HH A I
Iodl g

(b) U} a UBT & T I Idd! ol

(c) Tl o nfa TgF B Il

(d) T o URTT F I ol T A
Il

Q- 87 Why the wave property of large, massive

U 87: 931, R IXI3HT BT a7 01 R 11 ¢l
ST

objects is not observed q
(a)J Their speeds are too small (a) \ﬁim TFFT Sgd @™ Eﬂ\?f[ %
(b) their momenta are too small (P) St Nl sigd GISI %
(¢) their acceleration is too small (c) oddl «arll dgd oH eldl g
(d) their mass is very high (d) 3dl gHHIT dgd 3fYF BT g
T 88 T8 AT ORI a1 g T Rl §, Heard]
Q- 88 The velocity with which wave group travels is %

known as Hdl

(a) Phase velocity (&) . 2_:[[

(b) wave velocity (b) I

(c) group velocity (c) UHE o

(d)none of the above (d) G’CR%R-[ ﬁ @[ ﬁg T-|—g,pf
Ty 89 Tfe gaaed ! fUfd sifAfaar g €, <t
RRCARICUNGE

Q- 89 If position uncertainty of electron is zero then . %
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its momentum is
(a) Infinity
(b) zero
(c) <h/2m

(d) >h/2n

(b) LU
(c) <h/2no
(d) >h/2n

Q-90 Which among following represents matter
waves Mathematically

UY-90 FAgfeIfad & ¥ oI oy U I g

(a)
(a) Schrodinger equation (b) d IRISEIER
(c) WP THIHR
(b)BemOUlll quation (d) d-\l Q"C\\?'IH G 'HJ"ﬂ EIT
(c)Planks equation
(d) Boltzmann equation
U%-91 HIFETR TR FHIHROT DT SUINT {hit
Q-91 Schrodinger wave equation can be used to ik Wéﬂ%«mﬁn H3
I O ey A TTURT R o ferd o o Wepell 2
calculate which of the following for a sub atomic | i o
article (=) Gl SO
p . b) ST
(a) wave function c) WIehdr

(b) energy
(c) probability

(d) all above

(
(
(d) IUad gHt

Q-92 If quantum particle is confined inside a non
rigid box then probability of finding particle just
outside the box is

(a) Unity
(b) very small
(c) zero

(d) >50 %

U%Y-92 T HicH HU UH H-FHoR gy P e
g 8, O 91a9 & 31 918 HUT e &

(b) dgd
(c) LU
(d) >50%

Q-93 Which behavior of electron is used in Scanning

Tunneling Microscope (STM)

nicPDF Core Suite (Generator, Merger and Report\Writer) for
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(a) Particle like
(b) wave like
(c) photon like

(d) none of above

(b) AU oIl
(c) TRIC SiT
(d) $TH ¥ PI3 T8I

Q-94 STM is used to scan the surface of material
under study about

(a) Few meter
(b) few A°
(c) few mm

(d) few pm

UY-94 THITH BT ITANT 3regg-nefi= et ot
A8 Pl U W5 B & e fpar A g

(a) PE HIX
(b) PV Ao
(c) Po T
(d) B pm

Q-95 A particle which has zero rest mass and non-
zero energy and momentum must travel with a speed.

(a) Equal to C, the speed of light in vacuum
(b) Greater than C
(c) Less then C

(d) Tending to infinity

T 95 Te DU [5Teh] faRTH GoqHI A 3TR SHull
TS T Y Y 8, I T AfEa iy @ g
B! AU

(a) frafa & v &) 1fd ¢ F RR
(b) ¢ O 3ifY®H

(c) c ¥ PH

(d) 3fHd P 3R Ugd

Q-96 If the kinetic energies of an electron, a proton, a
neutron and an alpha particles tdentical, then who’s

de-Broglie wavelength will be maximum
(a)Electron

(b)Proton

(c)alpha-particle

(d)Neutron

U%4-96 Ife U Iaide, U Ule, Th geid 3R
Teh 3ITh] HUI B Tl Hold THM g, ol fbgah!
Sraelt ave s siftiean grft

(b) e
(c) 3l U
(d) =ggH

Q-97 An electron and proton have the same de-

TY 97 U Salde - 3R Ulel bl Slsiitel dRiree
T Bt g1 Al Sade &t Tifas SHoif gt

Broglie wavelength. Then the kinetic energy of the Eb; .

electron is - = &

~DNE Qe {1 4+ A AR i\ ALt N\ £, I\I(I:g) 190 1 ﬁ JII \)1 d)\yll % QQIQQ
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(a) Zero (d) WEH B Tl Hoil 4 3w
(b) Infinity
(c) Equal to the kinetic energy of the proton

(d) Greater than the kinetic energy of the proton

UY-98 &d §¢ HIgd fbdd gRI T T U2

o . (a) TH. SER 3R B
-98 Liquid drop model was given b
Q98 Liq P SVEn DY (b) YEXBIS
(a) N. Bohr and kalcker (c) O dsfae
(d) HaoR
(b) Rutherford
(c) James Chadwick
(d) Muller
UY-99 IR0 B I TR H Uie 3R g
Q-99 In the ground state of deuteron the proton and & f@f:f % .
. (a) YHHIAIAR
neutron spins are Le—
(b) dddd
(a) Parallel (c) 90 il W
(@) 120 f&ht W

(b) Perpendicular
(c) at 90 degree

(d) at 120 degree

U%-100 SAGZ UR AT BT URHATU &
(a) 1.6021 x 10 -19 Had
(b) 1.6021 x 10 -31 Had
(a) 1.6021 x 10 -19 Coulomb (c) 1.6000 x 10 -19 PdHd

(d) T 4 Blg Ta!

Q-100 The magnitude of charge on electron is

(b) 1.6021 x 10 -31 Coulomb
(c) 1.6000 x 10 -19 Coulomb

(d) None of these
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