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*, Quantum Mechanism and'Spectroscbliv
\ [y
TWT%III _ * Second Paper M.M.50 -
w@-ﬁ;(ﬂ) (i) e faeeeen & el fereor @ o it @ 3 @) e ol
ax S wetielt § 7% g A o RRRT ol W W i Rl fem

S I Wnte_?lanck‘s law for spectral distribution of black body radiation
i S}_\OW that in two extreme cases it becomes Wein's radiation law and
Rayleigh Jean's law. - ' :

o (i) ST & e TR 1 Fo AT R i e 1 A ofl
AT ﬁ A BT | State Planck's quantum hypothesis and derive an
€Xpression @r average energy of Planck oscillator.

(1“)@@'@?{13‘@ P gfed BN | fFE FER WEM & PHow is
ultravoilet cat_astrophe prevented by Planck's radiations formula ? 379a1 /OR
- (@) (1) Braed e § BRm oren e @ (10)" Hz saf awt
- RIS B IO B 60° ¥ | SR PO ) S (g dee ), FEH H
AR R Foes i it St (SR diee ) 3 o i) g
: o' h=6.64x10"Js,c=3x10"ms .,

Photon having frequency (10)" Hz is Compton scattered from electron at
rest. Calculate energy (in electron volt), momentum of tncident photon and-
recoil energy (in electron volt) of electron when scattering angle is 60°.

Givenh=6.64x 107" Js,c= 3x 10°ms".
- (ii)mﬂﬁgmﬁwﬁﬁﬁwﬁﬁﬁﬁﬁwaﬁﬁaﬂm |
Discuss the failure of classical physics to explain photoelectric effect.
- R I (¥) (i)asﬁﬂaﬁ%aﬁﬁwﬁmﬁwﬁ%ﬂ | Fera Aifaa

- ge afiegedr @ ared] HIC | State Heisenberg uncertainty principle.
Discuss its confilct with classical physics. N
(ii)lmﬂﬁf‘f%aﬁ%ﬂm@ﬁ@mﬁm TR B YA &R S B
STe $IRTT | Estimate ground state energy of hydrogen atom with the help
of Heisenberg's uncertainity principle. " o
(ifi) TTCT TE | AR | e PRI T S SNaeTehdl B FHEE

Explain the concept of wave packet. Explain its need to represent a
particle. . : a1 /OR

() (i) et At ST 1 FHEEY | T G 1 eh Fewd 1 &7
~ "Explain the postulates vof quantum mechamcs. What is physical '

. sienificance of wave function? 3 ‘
signi (i) @iy 6w W(X) = Acxp (X}, a>0 3R A = s, 8 -
,mgxsmﬁmwaﬁwﬂﬁam%l o |
| Show that function '¥(X) = Acexp (aX'), >0 and A = constant, is
not a valid wave function in theregion -co<X<o0. ~ ~ _

T i) weTE o B @ 7 WA A o weed | e 5 e
W(X) = A exp (ip X/h) T A P &, HT T 1SR Bl & S 6T
Sy | ST iorg | What isan operator ? Explain the meaning of
expectation value of operator. Show that wave function W(X) = A exp (ip

X/h) where A is co_n_star}t, is an eigen function of momentum operator and
find the corresponding eigen value. ' :
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T L. () (i) wferdta ated & Rer a7 % o @i ot ST S @I
: eiglelnifﬁim :ﬁ%rq I (_)bta.in energy eigen values and normalised energy
: b ora particle in a one dimension box.

| (if) Hiepiia ey % o1 3 e e aiE A ST St T qH A
- Torerer A & e ot WY g A e

For particle in a one dj : . .
b Emulcle Inaone dm}enslon box, compare energy eigen values obtained
¥ qQuantum mechanics with energies expected from classical physics.

(i11) THTT Sferet & o7 ) ot TR Foott b Y TE A B egea & e
iE_l S a THAERY | Explain non zero ground state energy for a particle in one
3, dm}%;, sion box using Heisenberg's uncertainity principle.

(3) (i) b o1 Ry ST E 3, we fovie A -

V(x)=0 X <0

V=V, X>0 -
' QX TR B B 1 51 E <V, &, T8 T 0T S G T
o O SHIFAT | 9T A K> 0 F qrd w1 1 iewa S b | ge oRem @
ferter et STt & SR et Hife |

Calculate reflection and transmission coeffeicients for a particle

having energy E, incident ora potential step:

MR V(x)=0  X<0
= - V(X):Vn"‘ X>0

—

=~ When E <V, Calculate the probabilty of finding the particle in the
regi'c;n X > 0. Discuss the conflict ofthis result with classical physics.

(i) 7T He P(x) = o ¥, (X)exp (i E, vh) ta,¥, (X) exp (-1 E, t/h) S
W W, T 6, o1, o, EfEF S T , 3 R el S 6t T i | |
Calculate probability density for wave funetion ‘P(x) =a, ¥, (X)exp (-
E, t/h)+ o, ¥, (X)exp (-1 E; t/h) where o.,,0,are complex numbers and ¥, \¥,
are wave functions. . . _ | =N
(i) 7T T W) = Aexp (ipx/h) TR A PRI 2, & fore onferema
GIEd g o g | Caleulate probability cur_rént density for wave
function ¥ (x) = Avexp' (ipx/h) where Ais constant.
méw.(aq)(i)eﬁmmwaﬁmﬁmnuzﬁmwﬁsfw 3 feoe
ot |/ an 3 ? Discuss Stern Gerlach experiment. How does this
- ' > of spin angularmomentum for electron ?
experiment show the existence o mo -electron ?
(ii)@ﬁqﬁ?l=2?{3ﬂﬁ% | %l I HaT B z-9%% & A A fafad |
af j= 233 e o HITC | Anelectron s in/=2 state. Write possible

values of z-components of total angular momentum. If
=2 _calculate the value ofj". ST/ OR.

5 (&) ) e aqwi’mb. 1= B ST Tl el o1 e TR ) R |
Explain spin orbit interaction and fine structure of spectral lines
(.ii)m,mﬁé‘r@@ﬁ,%aﬁwﬁwﬁw@ \ gaqﬁvg@r ’

Rp Fated A B gy | Explain vector model of an electron with two ‘

7@t /OR
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electrons. Show various quantum numbers associated with this atom.
TR V. (31) (i) ' REoeh o19) & eI gUIK W il fdEr i |
| Discuss vibrational-rotational spectra ofdiatomic molecule. ‘
(i) T CO o1 1S3 oMot 1.46 x 107" kg m*® | o Forf &_0 J =
29I =1 ¥ Gt sferarer ) o BRI | h=6.64 x 10™ Js. 37T / OR
() i) sTaeTor St wamer <01 Rrdrer e |
Discuss anomalous Zeeman effect.

(11) L-SoIR j - j g 3t ey ExplainL- S andj - j coupling.
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