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QUESTION PAPER SPECIFIC INSTRUCTIONS
Please read each of the Jollowing instructions carefully before attempting questions.

There are EIGHT questions divided in Two Sections and printed both in HINDI and in ENGLISH.
Candidate has 1o attempt FIVE gquestions in all

Question Nos. 1 and 5 are compulsory and out of the remaining, THREE are to be attempted choosing at
least ONE from each section.

The number of marks carried by a question/part is indicated against it

Answers must be written in the medium authorized in the Admission Certificate which must be stated clearly
on the cover of this Question-cum-Answer (QCA) booklet in the space provided. Ne-marks will be given for
answers writlen in mediwm other than the authorized one.

Assume suitable data, if considered necessary, and indicate the same clearly
Unless and otherwise indicated, symbols and notations carry their usual standard meaning.
Any page or portion of the page left blank in the answer book must be clearly struck off.

Attempts of questions shall be counted in chronological order. Unless struck off, attempt of a-question shall
be counted even if attempted partly

C-IRN-N-RIZE i
* Je %

prepp

Your Personal Exams Guide


https://prepp.in/

www.prepp.in

Q. 1(a)

Q. 1(b)

Q. 1{c)

Q. 1(d)

Q. 1(¢)

Q. 2(a)

U3
SECTION—A

500 eV Tasl Al & ¥ TRAT (1) T gTT MR (1) W Toaerd B I e qoraw
F ATTH BIC (1 eV = 1.602 x 1071 J)

Find the deBroglie wave length of (1) a neutron and (1) an electron moving with a kinetic

energy of 500 eV. (1 eV = 1.602 x 10717 J) 10

J¥ET (}f‘)w F1 Awred faq T 2.6 x 107105 B 3uF gogHrd & eV A o A
g1 =g snft 7 '

The mean life time of Lambda (A ) particle is 2.6 x 10719 s, What will be the uncertainty

1n the determination of its mass in eV ? 10

IR % AR P RuRy o w3 veRe &, @ Frekfed salfrm (@) @69 @
afa AR . [p7, K] =—2ikp | ' " |
If X and P are the position and momentum operators, prove the commutation relation

[p?, %]=—2iAp- 10

T F BET MAFERE (CO)® FHHS W & o &1 3faud F F1 8.45 x 1072 ¢V
g1 I & FA-RATEH B ARH DI |
Given that the spacing between vibrational levels of CO-molecules is 8.45 x 1072 eV of

energy. Find the force constant of the molecule. | 10

el gl sregEl (e AREw) w1 R | wech gewor sregel & wdt d ), ) iR
] T o AT DI |

Write down Pauli spin matrices. Express J_, Jy and ], in terms of Paull spin matrices.

10

FAATAIY gauy
x,p, l=ly.p, ]=lz,p,I=14, |
FT T FA FY, DO HA RIS L FH UCH & A BARHAG el HATET I
L .L ]=ikL '
X7y Z

[L,,L,l=ihL, s

[L,.L J=ikL

1
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Q. 2(b)

Q. 2(c)

Q. 3(a)

Using the commutation relations

>

[x.p,1=[y,p,I=lz.p,]=ik

deduce the commuiation relation between the components of angular momentum operator L.

L,.L,)=ifL,
[L,.L, =L, and

[I"z’Lx]=ih Ly- 70

TH & F I Fe-da s il ) ura @R ef ¥ se-cads iR
U %] FIHT &I

Obtain the time-dependent Schrédinger equation for a particle. Hence deduce the time-
independent Schrédinger equation. 20

YEE 9 (.3 2He d UF gedn &7 ¥ Piftvw @@ w1 o oAgwm e s @
4500 A TORH & WecH @ W AR geF: fdl g I R ? (e/m = 1.76 x 10! c/kg,
¢ = 3.0 x 108 ms™1

A sample of a certain element is placed in a magnetic tield of flux density 0.3 tesla. How

far apart is the Zeeman component of a spectral line of wavelength 4500 A ? Given :
e/m =176 x 10" ¢/kg, ¢ =3.0 x 108 ms™!. 10

ST mE W 0 F g fOR el Aekfea wiela B sn @2%ed &9)
V=0, 0<x<L
= o0, V8 Ygslall x gl
§ UREE SHTH m® TF FI & f‘i‘vrq TSR FHIFOT & DINT |
fded Fe A 3R gEATAIG Fr A @ U |

Solve the Schrédinger equation for a particle of mass m confined in a one-dimensional
potential wcll of the form : |

V=0 when 0<x<L

a

=, when x <0, x>1L

Obtain the discrete energy values and the normalized eigen functions. 20
Q. 3(b) [EUCANF 3 HI TFH IR A & &7 H A gL FHAAH SFgH B T BIAY |
Discuss the vibrational spectra of a diatomic molecule treating it as an anharmonic oscillator.
| 20
Q. 3(c) 378 F91E X | A9RHE & wfafly Fivs & us goFe wfowig 21 5@ e A
ATH Pl AQH HIAY
An electron is moving in a one dimensional box of infinite height and width 1 A. Find
the minimum energy of electron. 10
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Q. 4(a) vEHFE M gl (P Breer) § Rie oF o grw ARG BRGNT 9 B A
sl &1 e fameT (Smr wdfafenr) s 7=13 /=2 s@ens & R srad a6
] ISBT & T GEHATSY | |
Obtain an expression for the normal Zeeman shift. Iilustrate the Zeeman splitting of
spectral lines of H atom and the allowed transitions for the / = 1 and / = 2 states. 20
Q. 4(b) TEREY & AR g 1 A FEAT qE' A SR A I Z W TR
frey @ear 28 fewuir i
Explain how the nuclear spin I depends on the mass number A and atomic number Z of
atoms. | 10
Q. 4(c) (i) NI FEHT FAR (CI.UAIR) F FIAE @0 & [ Th AGH I I |
() AT gedm AR fEceed # iy we w Rl fiv)
(i) Obtain an expression for the resonance condition in NMR. 10
(ii) Explain the relaxation processes in NMR spectroscopy. 10
vs—d
SECTION—B
0. 5(a) ®ERY B O wm ged A ¥ wAT gen ¥ WA M YT B § WEE
AT B oFgerA & o Blal @
Explain why stable light nuclet have equal number of protons and neutrons whereas
heavy nuclei have excess of neutron. 10
Q. 5(b) SHHI-£T (et &) @ oA & ARl Browr &1 gidwerT FT FH g | foonfl ®ifvg
f fha g ¢ '
It is possible to estimate the nuclear radius from the study of alpha decay ? Explain
how. 10
Q. 5(c) fc.c. Mo M fec FU H &afy & 37 FAA 2100 m/s T 3800 m/s B 1 ML FIN
w7 Ram aaHiA 348 K 2 @ Ties @ fewm amwm iy SN
iy B Tree @ U = 1.93 x 10% kg/m® ¥R T T g 0.89 x 10% kg/m’ B |
The velocity of sound in f.c.c. gold and f.c.c. copper is 2100 m/s and 3800 m/s respectively.
If the Debye temperature of copper is 348 K, then determine the Debye temperature of
aold. Take the densities of gold and copper as 1.93 % 10% kg/m3 and 0.89 x 10% kg/m’
respectively. 10
Q. 5(d) ETH (Yuiesdcd) H el AT IEAC F Fol qqad ¥ P9 B g)m B¢
sl @ e 78 9w & @y B9 yeR uikEldd Bidr 8
How does the energy gap in superconductors differ from the energy gap (n insutator ?
How does it vary with temperature for superconductors ? 10
C-DRV_N-RIZH 4

1B 0§

Prepp

Your Personal Exams Guide


https://prepp.in/

WwWWw.prepp.in prepp

Your Personal Exams Guide

Q. 5(¢) TH Tl Usd HIfSsd (A7) H wAdR (111) T (121) F ya@@ral & &9 57 v AqgH
ST |

In a cubic unit cell, find the angle between normals to the plane (111) and (121). 10
Q. 6(a) §H (SEM) 3R 29 (TEM) ® FE-vghadl X feoft #ifvm ik v faerdl & gau s
- H @fhd HINT | a3 ageqn e g77sy |

Explain the working of SEM and TEM and highlight the major differences in principles.
~ Draw neat schematic diagrams. 20

Q. 6(b) n-IATA IIFT YFIX F MOSFET & W*ﬁ{w F AT Fagw IR wIfe fame #
39 "TU-3A dtecdl ATAHT w1 J@EA TA™Y |

Give the basic structure of n-channel depletion type MOSFET. Draw the drain current-

drain voltage characteristics both in depletion as well as enhancement modes. 20
Q. 6(c) HAYd y=ur=alkar # Al wiflerd & g wy, 4o S0 (Weried wifldwww) #1 @t
¢ Bar § 7

How are elementary particles classified on the basis of their participation in fundamental
interaction ? | 10

Q. 7(a) (i) AYHRT sl & YH HAHAH FAT B 7 |
(i) TAHET T W g B RErd 9 wh I

(1) What arc salient features of nuclear forces ? 10

(11) Discuss Yukawa’s theory of nuclear forces. 10

Q. 7(b) (i) ¥ wa gz wWea fawsw (k) i e s 2 7
(i) ®T #wed (94 Hied) 1 FW @AY g 7

(i) How does liquid drop model explain fission 7 | 10

(i1) What are the limitations of shell model 7 10

Q. 7(c) Iforererd meny ¥ ¥ (dg) & YW gAY #F W 6.2 K F1 &ifds qemA #T 0K
9 0.064 MAm™ &1 TF FaF & &1 4 K I9AE TR Fifas &y F1 gl Sy

Lead in the superconducting state has critical temperature of 6.2 K at zero magnetic field
and a critical field of 0.064 MAm™! at 0 K. Determine the critical field at 4 K. 10

Q. 8(a) goHW wrerr (Afew) Fa1 Bt 2 R TR AW g W § 7 five Waw ® IeE e
T B 'Y A, YobH AGF AN AR dFe F {0 FEE F oG Hi

What is the reciprocal lattice and why is it named so ? Derive the relationships for the

primitive translation vectors of the reciprocal lattice in terms of those of the direct lattice.
| 20
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Q. 8(b) TR ¥ WgE e T E ? TR sfewe A WR BT THIAE @med B s w1
What are the magic numbers in nuclei ? List the ex];erimental evidences indicating their

existence. | 20

Q. 8(c) 100 V/m & O &7 n-IoX 3 FS-Teld & AHAT I M SN REGED W—W
—0.0125 m’/coulomb & | p_=0.36 m? v'ls't &1 A4 AAA gL, 77 # gr-uAed Praifa
. | .

An electric field ot 100 V/m 1s applied to a sampie of n-type semiconductor whose Hall

coefficient is ~0.0125 m3/coulomb. Determine the current density in the sample assuming

n, = 0.36 m2 vis7. o 10
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