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B. Sc. (Third Year) Examination, 2022
- PHYSICS
Paper : First
(Quantum Mechanics & Spectroscopy)
Time Allowed : Three hours
| Maximum Marks : 40 -~
e ;YT @ @vel & F¥T (RITgER # 1 STH #
fasrs @vel & WY faar =7 w1 g

Note : Attempt questions of all three sections as
directed. Distribution of marks is given with

sections.
wues- 31’
Section-‘A’
(=fTe weR) o Sx1=s
(Objective Type Questions)
AT : QY gy F I QHOT) TEF T G 7
3iF w1 &1 |
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Note: Attempt all questions. Each question carries

equal 1 mark.

. W& I W 9T BT —

Choose the correct answer :

@ 1-5 N fquErR § @RT soaeE B E-anTet
ot R - :
@ 1A
(b) 100 A
(c) 10 A
(d) 0-1 A

The De-Broglie wave length of electron accelerated
to a potential difference of 1-5 volt is : '

(@ 1A

(b) 100 A
(c) 10 A
@ o1 A
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(b) S wR "aq e &
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(d) =1 wea T B ¥

According to quantum mechanics, for a free

particle (V7 =0) .

(a) the energy levels are discrete and equispaced
(b) the energy levels are continuous

(¢) the energy levels are discrete, but not
equispaced

(d) the energy is always zero .

X-fwol w1 a3 F FE g T
(@) 1 H=X |
ORISL

) 1A

@ 1p
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The wave lengﬂ;l of X-ray is of the order of :
(@) 1m
() 1ocm
© 1A

(d) 1u

HCl 3 ¥ @ %o wmte oo @l &
SA 036 eV ¥ | TWh! {7 farg o giefi—
@ ™

(b) 0-18 eV

(c) 036 eV

(d) 0-54 eV

The HCI molecule, the energy gap between the

two vibrational levels is 0-36 eV Tis Zero
energy will be ;

(a) Zero

('c-}) 0-18 eV
(c) 036 eV
(d) 0-54 eV
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(2) B YR 1 Foaq Unitd
(o) TETaf fa 2, T 3T 9 W 91 H weo €7 Tw A9 9
(c) W ==l = Soam | !
(@) T TR = ' What are wave velocity and group velocity? Write
relation between them.
The reason of emission of energy from stars :
(a) fusion of light nuclei
Or
{b) chemical reaction = S %0 @ N
_ TH-TE =4 [ ? SI-SiTelt st al ufesenHn #
(c) fusion of heavy nuclei ’ 49
(d) fission of heavy nuclei '
What are matter waves? What is de-Broglie’s wave
Tue-'q’ hypothesis?
Section-‘B’
-1
ER TS Sx2=
(¥g | o) *2=10 Unit-I1
(Short Answer Type Questions) )
| 3. 701 BeH Y H vifow HeE guemEn
T : Yt grer g F IW | A g :
qrer 7o) , giferg 3317? _ W Describe the physical significance of v .
gs wHear e !FE?%W??W&EW?‘,
: HAIAT
Note: Attempt all the five questions. One question from Or
each unit is compulsory. Each question carries

equal marks.
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What is meant by the tunnelling effect through a potential TR 99E % geE 3wm fafay
barrier? | Write main application of Raman effect.
-1 TE-V
Unit-TIT Unit-V
4, !=3$mm4ﬁ?ﬁ={—ﬁﬂﬁmﬂﬁﬂﬂ%? 6. m_mmwﬁmgﬁm[
What are the possible values of m, for /=37 Write down the Gieger-Nuttall rule and explain it.
FHaAr HAUJT
. Or
o TE AL ;1 TR e iyl % aee ¥ 2
eL-S THT FHEET ) B s
. Y 3 T=y TafEe )
Explain L-S Coupling. '
Which physical quantities have the units Fermi and Barn?
THE-IV How are they related with meter?
Unit-IV
Tus-'|'

5, zdeite o ®A @ # ad §7 9w fhe &9 A

Section-*C’

fireren %2 |
What do you mean by electronic spectra? In which (< Iwita PEED 5x5=25
region does if fall? - (Long Answer Type Questions)
e e ; w A T % TR )y s O
O FvT A L &1 T 797 g ei a1 &
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Note: Attempt all the five questions. One question from

each unit is compulsory. Each question carries
equal marks. |

gHhTe-1
Unit-I
7. <5 fOEh v == § 2y faga wae ¥y
frend fafen) fowerra fosm ol goem & =&
HARA /1?2 Eh & FaI9eH fagm ¥ g A 3R
fu yor w2
What is photo electric effect? State the experimental
conclusions of the photoelectric effect. Why could the
classical theory fail to explain them? How did Einstein
explain it by the Planck’s quantum theory?
EET
Or
IR ertAyEad THE S EWEET adW @
g witfor |

Explain Heisenberg’s uncertainty principle and derive it.

/

FE-11

Unit-I1
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8.2 w= farfig wfem § &< &0 & a0 FETR T
TETE A SR e W it qen fag wifee
T = T ¥ oETR uH fafew @A T

Obtain eigen function with the help of Schrodinger wave
equation for a particle closed in a one dimgnsional box
and prove that the energy eigen values of the particle
are discrete.
Hgal

Or
T et Sifes & for Sifsr st fafeg e
W @ Wit fas Wit & A F 9w
fafaad a9 THERY B9 T
Write down the Schrodinger’s equation for a simple

harmonic oscillator and solve it. Show that energy levels
of oscillator are discrete and equispaced.

FeE-II

Unit-III

9. o ST H TR ¥ T AUIE ¥ ? TR 3fe ¥ fom
wA-TRAF FAM F a0 wifeg)
What is meant by spin of electron? Describe Stern-
Gerlach experiment for its verification.
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AT
| Or
a & Fem w ¥ 2w ¥ odn-niew ¥ @
T AT |

What is Mosley’s law? Derive it using the Bohr’s atomic
model.

TRE-TV

Unit-IV
T fa wfvem ) % yg i aviEw @@ fade
FI Fen qwisy e i wofres o =t ol
SR, FATUEFR Bt € AieT wgwy w9 B ¥
Discuss the pure rotational sepetra in diatomic motecule.

Show that the rotational energy states of diatomic
molecule anequantised but they are not equispaced.

AT
Or

T 99 1 7 H N H OFEE H sEmoey
e g e wEn Hitm)

What is Raman effect? Explain Raman effect qualitatively
by the quantum theory of light.
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-V

Unit-V
1.~ T43 S o § 7 T4F 91 a6 F 7T F
TR € a9 Afvsta wefae § e 1 9ey 7

What is binding energy? What do you mean by its curve
an what is the relation of it with nuclear stability?
HAAT
Or
TfqeTa famrea @1 @ ¥ 2 FHH A TE-NR
of=s % enum W f@E WER @ S E 2
\What is nuclear fission? How is it explained on the basis

of liquid drop model”
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