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Answer the Questions
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I'to 4 in the first page of a answer-book.
ulator allowed for calculations.
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Part 1
(AD |

Answer any ten questions.
Each question carries 2 marks.
tieron®3y T[IMoR SZOR0.
J3adpont> Tt 2 08N,
1 .If the number of degree of freedom of a system of four particles is 10, the number of constraint
is:
=5 - o
WO BTG, 4 Feantom) Roog wxesny Ros3, 10 8T8 SrF Q3N Fosd,080.
(a) 1. by 2.
(c) 3. (d) 4.

2. Uncertainty in the determination of position of electron by y-ray microscope is :

Mo B¢ Ag, BBF 30O aCHRe Qs eRAgEeR MR O8SE JRoesss
f

A A

Ax = ) _ ‘

) A% g ina (b) Ax=——
A 20

= ME -

(c) &x sina (d) sina

3. The orthogonal condition of wave function when m # n is :

m#n 800 ﬁ@ﬁmﬁdﬂﬁd HBAFNLRE RIF eI

o0 o N
(@ | wmw; dx =0. b) | Wmymdx=0.
_m
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e | YmWn dx=1.
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@ J Wavmdr=1

4. For P electron possible values of total angular momentum quantum number j are :
) T mo
P ag5mpo TRGTI b3 FRECD Bape3Rd Bod;

(a) 1,0. (b)
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5. What is virtual displacement ?
D0B,0 T Teprostes ?

6. What are the eigen values ?
2NS* K3 wodesd 2

7. Define Fermi energy.
TOD0 T oBesd ?

8. Distinguish between Normal and Anomalous Zeeman effect.
TN, S0 OO 230N TORReaNY FIYRTI 280900.

Mention quantum numbers.
m are 50 J and

FOLIT FoWTNY WHoO.
potential energy of a syste

10. At a given instant the Lagrangian function and the
30 J respectively. Find the kinetic energy at that instant. 50 J ad3a. o
wogde Sedoddd) z.omh qsd%w R ons Do SR a;jz{@‘ 30320 50 J =B >
5030 NSTIOI T &BOWD.
* . .4 in its ground state is 2 ms
Find zero-point energy of linear harmonic oscillator in eV if the period in
30 oY

11.
(h = 6.625 x 10734 J-s).

1o, Word> FFOIR BRoDT ToTRF T 0RO F0I 2 ms BT 900 BRTO

ev B FOTR &ROND.
12. Calculate Lande ‘g’ factor for 28, state.
eoore ‘23’ 2033 28, A0S FOR LBOO.
Cd (3] ]
(10 x 2 = 20 marks)
Part II
onIl

Answer any six questions.
Each question carries 5 marks.

FONT AR ToTCD 5T gg'fﬁm’ IO0.
&3 JIT 5 05710,

13. Explain Holonomic and Non-holonomic constraint with examples.

BRURTIDT DY TV BRLRTINOT Jyr omENTR) WmRETRNTRON DWOAD

14. Set up Lagrangian equation of motion for the simple pendulum.
770,083 000° BB BOOCFTEITR), TR, SOTREUTT SUTIA0.

Describe diffraction of electron at a single slit to prove uncertainty principle.

15.
©R8TIaD QoTOB FIF WO AT FEFOLITA 08 Aesth $0RN Folpendow QOO
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Part II
won 11

Answer any six questions.
Each question carries 5 marks.

FINT VR TIcl 38 I SuFORO.
T3 I 5 eS0T,
13. Explain Holonomic and Non-holonomic constraint with examples.

BSRTaE BB TR BRLRTINT AT omENTR) LOTTTRRR0OT DTORD.

14. Set up Lagrangian equation of motion for the simple pendulum.
SR OONT UL FFOLOT RN, YORRETT YU2320.

[15. Describe diffraction of electron at a single slit to prove uncertainty principle.
SROBFo LT TIF FHT BT FSFURT DB A¢wd $0R0H T03RenRoT FORD.

16 Derive the time ind 3 3378—E71—VSS—November 2014
) “depend
ﬁ&mﬁﬁiuﬁo oW ent Schrﬁdingeg-'s . .
: OROEGT ¢g o #Wave equation for a single particle.
17_ anﬁo@ote on I.§ and J.g mwmesdmdm SUBIRD
- co 3 % v
LS 52300 SHO0 K30 g
- f wave] oWd
18. X-ray o elength 05 A ;
lcuiate ' 18 ingcj
Caley e wavelength of scz:::(:dem on free electron and get scattered directly backwards.
red X-ray (Mass of electron = 9.1 x 10-3Tkg, C = 3 x 10° ms~!,

h = 6.625 x 1034 JS)
0.5 A I0oITE 54

% 808
REoRIYE § 3Tary wm?dw“b RITPS Soedd TRROR> R Lorado0r SedTon R

) 3do

kg, C=3>x10%ms1 p, g cor z:oif O Fomd LoD, (AT wd BT =91 x 1075

19. Anelectron is confined { JS)'
quantum energijeg of ¢

Il one-dj .

he electrl;ne-n Slonal potential wall of width 4 A calculate the lowest 3 possible

4 A 9008 2ot ety D nineV. (Given m = 9.1 x 1031 kg, = 6.625 x 10 Ja).

WENIRY Fomd manog DR, 2ot amp am BT 88 TaR, Bt FGNTOR JFOD
+(m=9.1x 1001 k., h = 6.625 :’10_34 o ot

20. Calculate the Larmgp
or's .
Precessional frequency when the magnetic field of 6 tesla is applied.

6T SO0
X L YV0L BRRT endRyEs DO Rors GoTToT SIXD.

s DL
quCj m = 1.7 x 1011 Ckg*l_

(6 x 5 = 30 marks)
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Part Il
W II

Answer the following questions.
Each question carries 10 marks.

TN ZIer w00,
TS I 10 20850,

21. State D’Alembert’s principle using this principle derive Lagrangian equation of motion.
"2OoWEFF S 32 B[R, WO, & IZT ITRCT TY,0LONT' R BB YOOI YUBBAO.

Or 43

What is Compton effect ? Obtain an expression for Compton shift.
FOOTIT R DO DOTTERO 7 FTHOTI'S TeRBe YOI LuBA0.
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ts energy is quantised

o 2 o . 22830500, T30 By

;‘i"m'ﬂd ©I QBT Y Forte oy peesd 2200050 T3S B W08 =%y
YRIZoNT oz 2redud.

Or um

mann distribution law.
oD wgo:ba‘% magm.

g terms (a) Space quantization : (b) Electron spin. Discuss about atomic Spectry
evel diagram.

s svna@:w@i QITOXD. (a)
drazoa‘aj’af% wdowe,

Derive an expression for Maxwell-Boltz

Ry reSer - HRQEZTT DonmHod

23. Explain the followin
along with energy |

B TROLHETR. (b) ATt M. HTF BT WITRDN esravny

(3 x 10 = 30 marks
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