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S—361
B.Sc. (Part-III) Examination, 2022
PHYSICS

Paper - I

(Quantum Mechanics, Atomic and Molecular Physics)

Time : 1% Hours | [ Maximum Marks : 45
Section—-A (Marks : 172 x 10 = 15)
Note .— Answer all fen questions (Answer limit 50 words). Each question carries
1'% marks.
(Tus-3) (3® : 1, x 10 = 15)
e - Tt T gl & S| AT (SW-TT 50 vs5) | 3% U9 1% 3 H T
Section-B (Marks : 3 x 5 = 15)
Note .— Answer any five questions. Each question has internal choice (Answer limit
200 words). Each question carries 3 marks.
(TUE-=) (3% : 3 x 5 =15)

e~ TEl iy & S AT TS8E T faeed o1 wm swifee (SW-dE
200 I15) | Geh YT 3 31k hT ¥

Section—C (Marks : 5 x 3 = 15)
Note .— Answer any three questions out of five (Answer limit 500 words). Each
question carries 5 marks.
(T@Us—a) (3® : 5 x 3 =15)
e~ e H ¥ fE @9 T % S| SN (SW-EE 500 9S5) | TAE U9 5 3

E
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Section-A

(TUs-3)

1. (@@ What do you mean by matter wave ?
T T Y T T THAT T 7

(i) If the work function of a metal is 3.8 eV, then find out the threshold

frequency for the metal.
T T 1 HEEEE 3.8 eV ¥, 0 39 U1 B fore el sng 1 = § i

(ii1)) Define Eigenvalues and eigenfunctions.

AN & T il GRS Shifeg |
(iv)  State the significance of wavefunction.
TETHAT &1 edehdl 1 TR |
(v)  Write down the boundary conditions for wavefunctions.
TTHed & fau Hmm= gfiery fafe )
(vi) What is degeneracy ?
gy T ?

(vii) Write down the Hamiltonian operator for one dimensional oscillator.

& for ifes & foe facaifem denes fafen

(viil) What is Parity ?
AT T ?
(ix) What is Zeeman effect ?

ST g R ?
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(x)  In which spectral region, a pure vibrational spectra is found.
S FF gl fFE Sagdt & § 9 o ¥ 2
Section-B
(TUs-9)

2. Using the principle of uncertainty explain the non-existence of electron in the

nucleus.
ST & IS &1 ST hId U A1TYS | soiael i ST shi SATEA it |
Or
(3T

3.  Describe the Davisson-Germer experiment and explain its results.

Sfaa-SH 9= 1 Ui HIfST qen 39 IOl S TSR

2/2

4. Show that the function ¢ * ““ is an eigenfunction of operator :

(2 )

(2 )

and hence find its eigenvalue.

2
fg HIfTC R werd o /2w {;—z—sz 1 STFARCE , TR SETTAA
G HifST |
Or
(3=
5. Show that the commutator :
[P ]=in
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fag =wifst foe wafafmas .

[x,P,]|=ih

6. If the wavefunction of a particle in a one dimensional box (0 < x < a) is :

o(x) = \/g sin ij

then find out expectation value of position (< x >).

Ifg ww foda s # 5< (0 < x < o) e &0 &1 IR

o(x) = \/g sin (ng

B @ wU & A F g@ERT AM (< x >) 90 RIS
Or
(Irgam)

7. Explain qualitatively the decay of a-particle using the concept of tunneling

through rectangular potential barrier.

SRR fava A § | g1 I9E R -8 i [OMHE AT FHiTST |
8.  Calculate the expectation value of potential energy in the ground state of one

dimensional harmomic oscillator.

T forfia Wa ead Sifes & fau go eteren § feafas S 1 gemen A9 96 Hif
BR-68 ( 4 ) S-361



Or
(3reram)

9. Using the principle of uncertainty calculate the ground state energy of one

dimensional harmonic oscillator.

oo o

sttfy=aa faga 1 ST 3 gU, T fordia wRa ofed Sifers ot qga ofawen § s

I HIST

%
10. For angular momentum operator L, show that :
0 [L%L]=0
) [L5 L]1=0
%
HIvE Fom ¥wRe L & fou fag wif .
0 [L%L]=0
) [L5 L]1=0
Or
(3@

11. In Rotational absorption spectra of H!F!® the minimum frequency of the
spectral line is found 1.25 x 10'2 Hz. Calculate the interatomic distance of the

molecule. Given, # = 6.62 x 10734 J-sec.

H!FY & =it staeior suiws # =<gam smafd 1.25 x 1012 Hz %1 avfswd e 16 st

T 1] Wt STRIfvas g F@ wifSQl G ¥, 4 = 6.62 x 1074 J-sec.
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Section—-C
(Tus-=)
12. Derive the Planck radiation distribution formula.
ik 1 fafetor famo g o= Fifsw)

13. Explain the probability density and probability current density and deduce the

continuity equation :

- -
a—erV.S:O
ot

- -
Wikl B o Wiehdl SR S i THART 9 Giacd GHeRI %+V‘S=03ﬁ

ST FHIST |

14. What is a potential step ? Discuss the motion of a particle, when (i) E > V,,
(ii) E < V,,, when E is the energy of the particle and V,; is the height of potential
step.
fova gt =1 & 2 w0 *t Afd w vl S, A (@) E > Vg, () E < V,, T E
FH T AV, faa i w S R

15. Find out the eigenfunctions and eigenvalues for a particle bound in a square well
potential of finite depth.
& &0 & fau aRfid TeE & ER fave ®u (JF SEEeT) & ol S aH 9

SEHHT Jd RIS |
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16. Explain vibrational-rotational spectra. Describe PQR branches of molecular

spectrum using suitable examples.

FHETA-FON T h! THEET | SIS SaTevl §RI STfvaesh eed i PQR vmensti &
U HITST |
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