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BSC (PART — Il) EXAMINATION, 2017
PHYSICS

Third Paper-2017
(Elements of Quantum Mechanics, Atomic & Molecular
Spectra).
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Note :- Attempt questions from all sections as per instructions.

Section-A (Very Short Answer Type Questions) -
Attempt all parts of llm question. Give answer of each part in about - 50
words. 1x10=10

1. (i)  Atwhichcondition, the Compton shift becomes equal to Compton 1.W:w:lﬂﬂgth
frm feafa # shrea foearm, sme qoet % auat aar 87

(ii)Show that the de-Broglie wavelength associated with an electron of energy
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V electron-vidt is inversely proportional ImJV .
RrR BB v ogdageaee o & gaaga A aefar A winteA
JV & sl fm
(i) Show that the Phase velocity s half of the group velocity for a non-relativi-
stic free pacticle.
& P h-smivdrg s & o wen m, wge A w s R 2
@) Define expectation value of a physical quantity.
s oftr & s @ oftnfe AR
(v) Find the spectroscopic term for P1 electrun system using L-S coupling.
L-S SR B WA & P s o & wagrahs w3 &
BT _
(vi)  Calculate the precesion frequency of an electron orbit in magnetic field of
5 Tesla. _
5 3HC % YO 7 T S & AR smgf & o it
(vii) Write down expression on rotational constant. How will you find the bond
length of linear diatomic molecule with help of it?
woifa frmis & @ & fifew Wﬁm%mmﬁwaﬂ% |
T TR B R o 7
(vili) What is the energy difference between any two successive vibrational en-
ergy states of linear diatomic molecule?
Wy v o) & B 2 e sl I @l $ 9 o s
1 B B2 .
(ix) Determine the shortest and longest wavelength of L}'ﬁlen series of hydrogen
atom in terms of Rydberg constant. '

m@mw%m%aﬁwamwﬁafaﬁﬁgﬂ
fraas & o ¥ g iR

(x)  Give an example of Bremstrahlung radiation and write down the expression
of minimum wavelength for that.
Wﬁ&mwmﬂmmmmwmﬁ%gaﬁ
fafaa)

Section-B (Short Auswer Type Questions)
Attempt all questions. Give answer of each question in about 200

words. 5X5=25
2. Show that the average motion of wave packets agrees with the motion of the corr

esponding particle.

ﬁzaﬁﬁqﬁamm(ﬂaﬁﬁ)a&aﬁmnﬁmmﬁawﬁaﬁnﬁﬁ
THAT T R 3eg)
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Evaluate the mp&latiun value of momentum and position ol a particle tappe, "

done dimensivmal box of length 1.

S b ey (XA i e w2 3t v Ry 35 SenamE o Ty o i,

Detive the time dependent Schrodinger equation.

wRa iy QfEug g @) Pl A Sty

Show that the twansmission coefficient is not equal to zero if a particle wi, lowe,

enenay cidents on a rectangular barrier of high energy.

T AR (5 w1 am sl a1 om, 3w oo § SETER T T anghg o

R W e s g A d 2 | '

4. State the Heienborg's uncertainity principle. The width of a spectral line of Wave.
length 6 % 107 mis l{)"”}?. Evaluate the minimum time for which atom exists i,
excited state. '
et & i Rrar 3 awew) aored 6 x 107 A, & WA Y A e
10™ ARt 3% =gl T o) Mo ey Fred T SR SR F T
g1 https://www.vbspustudy.com 377y
Define Moscley law. Unsing this Law- find the wavelength of K« Line of anatom
of Z = 92. (Give that Rydberg Constant, R= 1.1 x 107 m’1)

Mt e 3 oo it T &1 IR % 2= 92 % vomy § Kol
W1 T S AR (R 2, Rea B, Re 1.1 x 107 el )

5. Discuss in detail, the spin quantization with example.

Feam wafereste 9 sereen wRa e R FRw) 7l
What do you understand by the fine structure of an atom spectrum. Why the fine
structure of alkali atom spectra has double spectral lines,
mﬁm%mwcwm)ﬁm'wm??mm
HagH F fafe wew § R-tega Y s i §

6. Considering molecule as simple harmonic oscillator, show that single band is found
in vibrational spectrum of a molecule.

Y 1 % et S e T 0 R B s or 5 e g ¥
g5 i B 81 | | -
Write note on J-J coupling scheme, :
1-J gftga g R ot fafaw) |
Section-C ( Long Answer type Questions )
Attempt any two questions. Give answer of each question in about 500 words.
7 x2=15

7. Assuming a linear diutomic molecule as rigid rotator, Show that the rotational

Spectral lines are equidistant. If a'.n;-mg-e:I specing between adjacent rotational spec-
tral lines of CO molecule is 3.8626 cr;:ﬁ then calculate the bond length of CO.
(reduced mass of CO, p=1.139x 107" kg, h=6.624 x 1934 Joule-sec)
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