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B. Sc. (Part III) Examination, 2010
PHYSICS (First Paper)

(Relativity, Quantum Mechanics, Atomic
Molecular and Nuclear Physics)

Note : Attempt questions in all Sections.

M- it @oel @ Al & Iae ffag |

Section —A (®UT-37)
(Objective Type Question) ( TIPS weT)

Note : Attempt all questions. Write correct alternative. (15 x 1 = 15)

Mz- ot gt ) v w ¢ | et fawen Rl |

1.

The rest mass of an electron is m,. When if moves with a speed

0.6¢,itsmassis:

(a) m, ®(3)m,

(¢) 5 m, (d) 2m,

& RA FI faim FEA m, ¥ | W XA e I T
nfd 0.6 ¢ BFML

(31) m, (F) (%)mo

(F) $m, (3) 2m,

2. The cozrre;:t rela;tim}l is: 2 2
@E =p C +m, C ) E=bC

©E=pC-mC

@E=pC-mC

T gy ¢
@ E=p’c+mic  @E=PC
@ E=p'C-mC\ (RE=pC-m(

3. The wave function related with a material particle is :
(a) Only finite (b) Only continuous

(c) Only single valued

(d) finite, continuous and single valued

frdt ToaHr | TEg a1 S oA ¢

(1) Saa ofiftm
(]) $98 e

() »ad gaa
(%) uRfiq, Waa aon wwesr

4. A ware packet has spread : - :

.(a) only in momentum

(b) only in position'

(¢) both in position and momentum
(d) None ot these
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(9) feufa oik wam A § (%) ¥ A N 7

5. The electrons behave as wave because electrohs :
(2) are deviated by electric field.
* (b) are deviated by magnetic field.
(¢) can ionize the gas
(d) are diffracted by the crystal.
AR A0 H Wit FGER FW ¢ FAE s
(1) faggq &7 @ frafta & 9 &
(F) g=HE &4 A faefva o s &
(W) T F AFAET F TS € |

(%) Torea @ faafifa st s &

6. In hydrogen atom for n = 3, / =1 the atomic state is :

(a) 3s . (byId

(c) 3b (d)3d

TRGT Wy § n= 3!-1%@@&3@%%
() 3s (d) 1d

(¥) 3p (X)) 3d

7. Aparticle of mass m is enclosed in a box of length /. The energy
Enofthe paricle will be :

242 n*h?
(@) LH ® O
¢ Ll @ Bi

2ml
m ST H1 UF S | TR B TF 9F9 A 95 ¢ | FU F) S

Engit :

22 n*ht

n‘h n‘h

nh n‘h
©) Pmi? @ 5o

8. If the interval of consecutive vibrational cncrgy levels of HCI
molecule is 0.36 eV, then zero point energy will be :

(a) 0 (b)0.18 eV

(c) 0.36 eV (d) 0.54 cV

% HCI 319 & FHFE FHEh 9l @R 1 Fa 0.36 ev A g
i o o

Mo (@) 0.18 eV

(|]) 0.36eV | (%) 0.54 eV
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9. Normalization of wave function requires J w9 dx to

be equal to :

© (a)l (b) 0
(c) oo (d) None
T e B YEREAEW @ Ay [ wey dx #1 9F e @ o
(31) 1 (o - |
(F) oo () =g =

10. The probability of finding a linear harmonic oscillator in the
classical limitsis :

(a) 50% (b) 84%

(¢) 16% (d) 4

e ata snad Aifed #i fawma dastl § & 9/ F wiea

i &

(31) 50% (9) 84%

(9) 16% (R) A

11. Rotational spectra of molecules lines in :

(a) Visible region (b) Ultraviolet region
(¢) Near infrared region (d) Far infrared. region
3] &1 YO S few & W g .

(31) ¥ &3 () T g

() frae sa@a | (%) & I A

12. In Comparison to incident frequency of light the spectral lines of
Raman spectra have frequencies :

(a) always greater (b) alwaya lesser

(¢) greater and lesser both (d) equal

YT i Iufad emafa & qa W T W & g
arqﬁnﬂ: _

(31) w9 sfa Bt @ (9) w¥g w9 ot 2

(R) sfiuw g #9 O & (X) U o

13. Inbitadecay nuclei emit :

(a) Electrons only (b) u-praticles

(c) Positrons (d) Electrons and neutrinos
3] dfter ayor W fe gaafsfa s ¥

(31) HAA FeRIA (9) a-H

() SigH (R) saadrt aon =i
14. Order of wavelength of X-rays is :

(a) Im (b) Icm

(c) 1A dip

TRl @ atr 3ed w A g #

(1) Im (¥) lem

(7)) 1A (D) 1p
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15. For stable element, it is needed that :

@ 5>1 (b) 5<1

© 5=1 @ 5=

WA 99 fo smava® 2.

(31) £>1 (¥) £<1

@ 2=1 (%) 2=
Section -B

(Short Answer Questions) ( g WA 9T )
Note : Answer any six questions.

- AWE- R ot B T 6 oEw

1. Show by Lorentz transformations that :n;z+y2+zz+czt2 is
invariant.

A i Py i+l ARS FIRRG ® =l PR R
2. Calculate the velocity at which the mass of a particle becomes 5
times its rest mass.

39 A & gfiEmed wifaw g« fed fave 1 g 3aa fam

S 1 5 TON & SR # |

3. Discuss different postulates of Quantum Mechanics.

Jalen Aty & fafr= go fagml @1 guasy |

4. Deduce expression for the de Broglic wavelength of electron
accelerated through a potential difference V volt.

Vv dee favard @ @f@ e ® - duredd w1 SuE

Fifia s
5. Explain Moseley’s law for X--ray.
X - foon & fag wist & fram ) sarear |ifeg |

6. What is J.J coupling ?

A-N R w2 ?

7. Discuss the principal features of the rotation band spectrum of a
diatomic molecule.

farmmufass sty guit Ave vegw & T o0 1 avi S |
8. How are Raman spectra studied in the laboratory ?
AR ¥ T Tl W R TR e w8 ¥ 2

9. The radius of a nuclei having mass number 27 is 3.6 fermi.
Calculate the radius of nuclei having mass number 125.

FEgHIA &A1 27 9t T wt e 3.6 Wl 8 @ goaae wen 125
I e it i w1 3eweE Fifsa |

10. Explain the terms packing fraction, mass defect and binding
energzof a nucleus.
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Section— C (GUE-¥W)

(Long Answer Questions) (& swfta wy)

Note : Attempt any two questions in detail. (2x15=30)
qe— FE off VW 7A@ W

1. Whatis wave packet ? Define phase velocity and group velocity
and establish a relation between them.

T 4B R g @ 2 wen I R Ay A Y Wi F I
Ty vy HIe |

2. State and explain Geiger-Nuttal law, Give Geiger Nuttal method
for determining the range of a- particles.

R--gee fam Fit saren FifY | R-=Ea fafe g7 o-Fo &
Reeics | ﬁ'ﬂlﬂﬁ?ﬂlm % ? http://www.upadda.com

3. Write down and solve the Schrodinger equation for simple
harmonic oscillator. Show that energy levels of oscillator are discrete and
equispaced..

[ e fe & fae Aifewr weilsor fafigu aon 39 3 Sif9g |

foag Fifay fif e & sl wr fafiea aon TR B E )

4. Write notes on any three of the followings :
(a) Mechelson Morley Experiment.

(b) Photoelectric effect.

(c) Heisenberg's uncertainty principle.

(d) Rotation—Vinration spectra.

(¢) Cloud Chamber.

(f) L-S coupling.

el 1 w fewforal fafaw |

(21) ARPeE-HIA 9anT
() W AgR W

(¥) TEEmatt o affsa fagn=

(%) yoi-wm we |
(F) WY Fg |

() L-S ™A |
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