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T.3 H. Quantum Mechanics and Spectroscopyll Paper M. M.50
T 1 (i) PR SR @I ST R e T e o Skl &7
- Why is the Photoelectric effect cannot be explained by Classical Physics ?
- (ii) < I Faieh gReeq &l e | -
Write down Planck's quantum hypothesis.
(iii) BTgoaT T ST o fRresre<r 4 8 7 39 oRfe &9 H felad |
‘What is Heisenberg's uncertainty principle ? Write it in Mathematical form.
(iv) FHIHT T STEHMAT T Herd B g e |
Define symmetric and anti-symmetric wave function.
(v) TETEA W (r, t) B TITcTeh Qefehl 41 8 7 |
What is the physical significance of wave function ¥ (r, t) ?
(i) ST el B iR & Sis R | |
Write down the orthogonality condition of eigen functions.
. (Vii) TEIhOT-RTT STAG6AT &l RN &ISTT 1 Define spin-orbit interaction.
(vii1) 'S & g @r S €T | State Hund's rule.
(ix) ToFd D ITH FIRTFE?
What is the reason of origin ofa magnetism ?
(x) Fasga o1 & R P e 7

What are the selection rules for dipole transitions ?

-

ST 5 1.2.(a) BT TG T B 2 A R B G A o g |

What is Compton effect ? Derive the formula for Compton shift. &t /OR
(b) EEEN T Y fAgd g @ e @ el @ur g fg

. el @ = F . Write down the interpretation of Photoelectric
effect by Einstein and derive photo-electric equation. - " )
g I1.3.(a) P AT : (i) B HeTE & ST A1 rcifers 2t
(ii) Y e & & -t ST A 1 Hefer ST e e ifees B
& | Prove that : (1) Eigen-values-of Hermitian operators are real. (ii) Eigen-
functions belonging to different eigen values of a Hermitian operator are

HYqr /OR

orthogonal to each other. Lw s B e ‘ _ :
() siffae & RrEr @ WEIE | (1) T § e w o,

Explain using uncertainty p
und state energy of Hydrogenatom. -

(i) Gro
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(GiyEEg A < Ety
ty principle (1) Non-existence of electron in nucleus,



10/ B. Sc. (Part IT) PHYSICS, 2014 Y -
T L4, (a) Qe 59 o o % 58 s ST T el ) Eenred |

State and prove Ehrenfest theorem and explain complemente_u*ity. 3gqr /OR
(b) FF79 ST & T STy SR T AT bl ST T e
‘ OP. = = . -
Wﬂﬁﬁlﬂ? V.S =0,%@ ParS s Refy midedr i @
<y t § | .
TR 4 o R g Derive time-independent and time-dependent
Schrodinger wave equation and prove that@ iV
A b p LR ot
—_> o -' i “ge i oq i .
and S are position probability density and probability current density.
TR IV, 5.(a) R 01 s et e g o o e e 2
Provethat Stern-Gerlac experiment confirm electron spin. $19471 /OR |
(b)L-S g e 1.7 T & TS | ExplainL-S coupling and J-J coupling.

: ﬁféva(a)sﬁqmmﬂaw%?gaﬁu%a%wﬁws%ﬁﬁm%
Wﬁﬁﬁwmﬁﬁ%ﬁwﬁﬁ%ﬂmml

What is Zeeman effect ? Discuss the splitting of energy states and

§> =(0whereP

. spectral lines for one electron atom in a magnetic field. 99qr /OR
- (b) 3T WH e AR | o] § SR G- B B ¥ ?
HITH W & Fafe vt 7 e |

Explain molecular spectra. What is the cause of excited energy levelina
- molecule ? What are the different kinds of molecular spectra ?

-] 7. Wi AR G B g A qer ge G-, e |
EI%A 199 U HI™T | Derive Planck's radiation formula and obtain Wien's
displacement, Rayleigh-Jeans and Stefan's law from it.

N oY
. 8. 3ieH TR & AR @ FHo A gt s 0 5 P TE i
G Bl & a1 [X , P, ] =ih. o
State the Postulates of quantum mechanics and prove that P ., andE are
- Hermitian dperator and[X ,p,]=ih. ' _ ‘ :
9. T faed MR 8 m =M 9 Soil E <V 3 &7 STt a2 § o =gy &
. Aparticleof massmand energy E<V ;incidentona potenital
" 0, x<0 o
VxX)={V, 0<x<a - )
e 0. x>a ’ E :
T 9 % A 9 YT 0T T 3, GO A e |
hence obtain reflection and transmission coefficient and explai ' e
L 1o.mawwmm%mm_@%§“§§§$§;§%
e A T FefT B GTL 3 R s 2
~ Derive-an expression for magnetic mome
~ - angular momentum of an electron and pro
T . [L,L]=0&[LLT ]=0. |
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nt ;i.ue o orbital and spin " -
orbital angular momentym
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