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Paper III : Element of Quantum Mechanics

Section—A 1%10=10
1. Photoelectric effect was discoverethby : Wehi¥l SE[d WId 1 @IS &l
94— (a) Einstein SF92RA A (b) Lenard &€ 3
(c) Halwach ge/@| (d) Hertz ¥est 4 1

2. The aagular momentum of an electron in a certain Borh orbit is
2:635 x 10713 eV x sec. The ratio of de-Broglie wavelength and the radius of
orbit is : T Ff¥ea AR e A 3 &1 Il G341 2-635 X 10715 eV X sec
T 1 ST FUTes aw wy & e & oum —

(2)025 - (b)0-50 (c) 0-78 (d) 1-57.
3. The iife time of an excited atom is : TAfSTd TTAY T 37 Tl T—
(a) 0-5 shake 9% - (b) I shake 31

(c) I'5 shake 9% (d) None of these 38 & %1¢ =& |

4. The time dependent wave function of a particle has to be : TH FU
1 T TAA 70T Ho T §—

' (a) Real awdfas _ (b) Imaginary Sedf s

(c) Complex FIciad (d) All of these 398 Wt
- .5, The dxmcnsmn of bound state function is : ¥& AT EE @i fam
et ¥— -

(a) mO® (b) m™ (e) 2 (d) m3.

6. If E is the energy of a particle in ground state in a one dimensiona!
box, then energy in the third excited state is : 91¢ & it @ & +01 &t
a3 Sl EW, o g9 safed saen § Sl gl

@2E (b)4E () 16E (d) 64E.

7. If in a x-ray tube electrons are accelerated to 100 keV. The missing
wave length is : x-ﬁ-’{ﬂmﬁ TAFZE H 100 keV o & o smar ¥
Frsfeaa Tes gr— _

(a) 6-112 A® (b)0-124 A° (c) 0-136 A° (d) 0-148 A°.

8. A transition between 3D; to 3P, is forbidden because : 3D, ¥-3P, i
sHHol T I iTh—

@Al=2  {(b)AL= (c)AT=1 (d)AS=0.

9. The energy differencc between two consecutive vibrationai states of
a molecule is about : TF ¥V F & HUTUR YTARHF JGE3T & F1 H
R B & Trr— _

(a)SeV (b) 1eV (c)0leV - (d)0-01eV.

10. The characteristic x-ray spactra depends : T ﬂfﬂﬁ&?ﬁfﬂi x-fartm
W i s —

(a) only on the applied voltage Fad T TH favg © (b) only on the

target material Fad 20 GTd |/ (c) both B W (d) None of these L]
ferdt vt e
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| Section—B 2x5=10
1. Compare the features of vibrational and rotationa! spectra. JTARHF

T S[UATTR W & AfNEel 9 o T
. _ 2. When L-S and f-j couplings are possible ? L-S 941 [ T 9 gRE
wRIR?

3. State and explain Moseley's law. Hiiel % Fraq Y ScoifEd au1 @
Hifea | _ : :

" 4. What is meant by normalization and orthogonality of a wave
 function ? T 901 el § TRIFATH0T QU1 o0 CERE0T =1 o1 39 2

S. State and explain complementary principle. YR fagr &1 3@
T T Hi | :

6. Explain why the lowest energy of a simple harmonic oscillator is
non-zero. TR FI 6 Tea anad Afers = gaw ot srpa ot £

7. State the conditions for an acceptable wave function. TH™ ain
o w1 gen fafaa) .

8. The speed of an electron is 500 m/sec and it can be measured with
an accuracy of 0-02%. Find the uncertainty inits position. Th 309 i
i 500 HA, & 72 3 0-02 Wowd qmdm AMn W wEA L i wow feafa ¥
FfTy=TaT T Fa FET)

9. What is Compton wavelength ? Calculate the Compton shift for the
angle of scattering 60°. e TOIRE 341 Ael € 2 60° fa=ivi= #101 & fou
Fraes R F aort Hifew)

: Section—C ' ,06x3=18

1. Explain the differences between photoelectric effect and Compton
effect. Deduce : YN AYA TS T41 H19S Y9 F T 57 TWE HQ |

(a) The expression for Compt~ shift F1927 foawe & fou =iers

() The relation between the angle of scattering and the angle ¢. recoi!

FehITH STV T TREAT IV % e W |

2. What is the name of fundamental equation of- wave mechanics ?
Deduce it in : GO FIf=e F qa WH0 H1 77 50 ¢ 2 38 el sifee—

(a) Time dependent form |9y W= &Y H, {b) Time independent form
949 dA ¥9 ¥, (c) Operator form 3R ¥9 F | |

3. (a) Explain singlet and triplet fine structure in alkaline earth spectra.
Ceteng e Wagn F A aw el F g e we s

(b) State and prove Duane and Hunt’s law. 8 a1 §92 ¥ frgq &)
fataT a=n g =i _

4. (a) State and prove Ehrenfest theorem. TR Y07 fafge ay faz
EEHG’I[{ !

(b) Compare the features of ‘classical and quantum simple harmonic

oscillaiores, FANTH AT FACH TE Qe ¥ sfyaaol w1 g
Hifs ) | '
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5. (2) Which type of molecules produce pure rotational and vibrational

- spectra ? Give examples of these. Y& VT a1 SIHRAS ?ﬂﬂgq’r E3l

e 7@ @ sl g 3w fe s € 2 9 S S
(b) For HC1 molecule W, = 5-45 x 10 sec™!. HCl 919 % feq W, =
5-45 % 109 ) -

Caiculate force constant for this molecule. 38 3 % foe ool e &1

TET HiTAT |
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