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• I, • 

•• ·T{me ·~-~ ~i'hre&·ho~~s · ~,//~ ~: ,··. ) : { .• 
. • . - . ·_ .. -- ~- :_ --~-: - --;,- :' . . :/'·-~- • _-? ·-_-: ·: .. . : 

~;Th~ figu~;~,-i~_ the, -r!fa,;gi4/(~gi~~te: 7 ~ • • .--~ • ,. - - . ,. \. . . -- . - , -if • . , -. , ~fuJ{ • " 
,-. : ; -- "< ;,,---?:;;:;~Iff :}~,. :\ :;: ,_ _ : 

1. AI:is~er th~--fqllo~ing;~q-µ~~¥on§ :·: •. • • 1 x_7=7· -
. ,.':'"1 .. ~.,,;; - - ":-=-·.~ , --.. 0: _ • :-;._-- .. . "': '. . ', 

- (a) - ,Write:- do~p.;-t~~ ,,_quaptum -niechanical . , .. . . . .:.. , ,, -~ .. ':' . . ·, forth· of .. total ,eri~rg\f. oper~tor ,of_ a ,; . "'),, . 
. • partie1e }Jl.OYing /n x-,dir~~ti9i;i. , • ·--~ ,, .. ·. ~:.,,. • :. ' "':. • 

(bJ: betefuiiri:e·o/h~ther ·o;· not Jp(x). • ex is , .,,. .-,i\ •• . 

ap. accep4ible wave function. 

.Contd. 



(d) How does the number of superimposed •. 
. _ . 'waves, forming. a wave packet,- affect· 

• • -:.·-.: -· the localizatjon of the particle ? , r 

,.. ;• - • r .,,;, -/,,. ; ... ":. ~-- • I. • ,. . 
.. , -~ :_ (e) --; W}lat )s. Lande g-f~ctor.? : ·.' <· -=_ :: --:_··:,· .:::.~-> . . ':_, ,_ . · .. -... .- _. . • • • 

... _ - =:~·-= ~~if) ;-:Wlfa(·i~ the· tot~l number_ of_ energy~ 
__ -:.__ • _ .. _ ~-~--:;;~:-~/·level' {or _d~generacy) .. for· the nth ~tate_.-

_..,, ;: ,-. ~-- __ < -::~-'~/othydrogen atom? • • ,,. : --'.---~ < 
.-.-- ~-; --~-.-r :. }:\:_~ -.~'·::~: -·:>-- _-f • ··: - :· _- -~--- . - . --_c:: -· .• :l· 

r _ . _ : (g), f-T~e .. splitting of a spectraf)ine _ in' the .. 
•• _ _-:. ·--~--~-- ... "~---·presence·. of. external electric field : is· . . ... . .. ·- , . ·· -~-- .,...- ~-·.·.rt.termed -:a's::--_-, .,.!_ • ~---, -· · ·_ ... _ ····;, • • =- ~;_,, :7::.:L-,,_:,: .. -..,· ,·r· :~ ,:~ t-,_ /-~ • .• _;- · -~/.;<. 

- , :. -'.~---·=:::i\. ,:···;;·[i) '; Anomalous ;~eman • effect' • ·: (: ,}~ 
• 7 - - , .. •,- .. ; .. • ,,,,.. , ... :.;:,.,;~ , .. .... ·_ ~ • .. .,.,_::. -~ 

_,. ~- ~~--;~;\ •iut;.i,~;9~~~-aack effect -: ~: .-.:~~: ~>~::t··,,, -: -?.'.~t; <(lii)~i~~r t ;~_ ~rr;c:;: ;:~-'. -:\~l; 
--:--. --,, • ·•:: (iu)'7StarK effect--·· ..... , :· '_._ : .. ;: 

. _ . :: ---~<-r;-~; __ y~,~i/;.--:trt~ ~-::~< -:~-:::-> ·? ,·-.i·:~-- ·- ---
- ·- .. · 2. _·_ Answer, the following questions ·: : .-_ 2 x4=:=8 ;, • 

• , ,,, ... .,. • .. .. • ; , • --. ,./ ... #. # - ·-#. ,, ; - • ~, • • .... • # ,. ,. ,, , ., .. _ .,, 

,_. ,' -:- ·_~ - ·.c': (a)-\What'i~th~_phy~ical significance of the, ,.. •. • ,. •• , • ,_.,_..,,, J ,.,_4;, ·-:· ;- .; • .F _, ,. J' • ,,., • • ••• C ... :- ;,-:.. :.c..:· ---~_,;wave function. v,(x t) ? :. "·. . >. '; :;,•:.. 
-.; O • • • .::,: ---~~:•~-~~'.> ,~•r- :,/ ••;•• ,,;:: _;:, ,: ~-- ~: ~::•TJ~:~E--•:, ) .. : 

{~:(~-'•'". . ·~ 
-e ..... ;;, . /"_, • 

• • • - ,. # ,,,.. ,.,. :. 
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. , . 

_; . : 3. ··Answer any three of th~ following : ! 

. . 5~3=15 
.. 

e • 
. ·_: ___ (a) ··:What do you mean by_ expectatio~ : 
-·--:.. • -. ·.: value_:' of a dynamical variable ? Find:· 

• ~t/:~· --the e~pectation ~alue <p> ·a,nd •• <p2 >. • 

• -_.· • for the wave function -

~- ·:~~::,vr(x)=.J~/L sin(~x). for·O<j;j<L ,-·· 

-' • - • -· for Ix I >. L .. _ ;-

. . 

; __ : .-_: _-;. ;~ :-~) ::- S_how that· if. 1//i (r) -~d 1//
2 
(r) are~~~ 

- .:.:-__ • • -·-:-._ . :~· - independent solutions of_ 
:_ -_.- -- ;:=-·;'· /~ -schrooinger ~quation," th~n 

f) ~---· / .. ·.:..l~-~--:=~~/ ;_· -~ ~~-::- -- _ - -_ -- -_ : : : -~.i~·;, 
.:_: -;_. ··;:_::/'_·2" .y,:(r)=e2iv,1(r)+a2'!f2(r) .-.:·~···::_.:'", 

_._.,..; - .. - . - .· •. •• -~.,. --~ ... -.... - - . :-:·:: ": 
- • ...- ,. - ,. --•• - - -••·.,. ~-

-:- 4 -- -;.:.: ... -~.,--~-- ,- •• 

••• ~-.. • - -· ,J: • -~,,.. ·:, , .. • -~ • :. ':· :~r: 
> J./ _:·_ • :f.~ ·- ·,,/;}s _al~o _ a-.··sol~tion. of- the_ Schrodinger 

~- , ~. ~. _· ._;.; -~ <. equation: What does it imply-?-°- -- -:,:-.,: · 
-~ ;, • - ; , .,. ... ,,, -. - - ,,. ,. .; - .,. -. , _,,.. 

• • · • -· · · ~-- -.:·-- • •·., ;· ~- - -- - • , · • 4+1 =5 .. 
.. ;;:.: ~,. 

·. - ' - , •. .-.. , . , -~ : :.~ -•• • • - ·: .:. -.-. : --~ _, -{ : -:\. 
? • ~: -: ~~--~-Jct.·. : ... are·"' ~omentum -.-space·_ -~ave. 

f :7-- - ·;-·_,,_.:_ -_\Junctions_·_._? Show_ tl.i~t.-:th~se:_.~av';. 

- • _ -:- functions can. be obtain~d as Fou;ie~:. 

• transfo'°rm - • of . position spa~e • .. ~c:1-ve • 
_ functions. •• ., ... - ·:.:-,, ; 

·:,, 1 +4=5 
:·.~ _. , ,. ,.. .. __ .,.,,. 

. , . 

, , 

(d) ·writ~ d~wn; the radial wave function 

for: 1s·· state :or ·_hydrogen ·atom·: Also, -

. .. _ com~are •.the: prob~biliti~~ of a.· ·1s. --- • 

.• • eli~;~~ i~ ·th~ hydi;ogen ato~ being ~t • 
, • • , '.• •• , • , ,.., ·•~•,. I ,., • , • ,. , 

. · :. _·.'a distance a0 from the nucleus than at 

· -'~ • a· d'i;tari~~--a0;2'/.:.._:~; ·'::· ___ (~ ~-1+4=5_·_ 
·.--·~". • ••. ·,. -----~-~•·: ,.- • '~· .':,•_ --·J .. " ;;.:,-,~' .·, •• 

, _ ·(e) • . .-sta.t~. Pauli's ·exclusion·_ principle. An:_ . _ 
•. • (. ,:.: • '•.,.,'· ._·, • _.-"• ;. • '':,. J :"',.. . -- ........... .,, • -- ,. 

- : : ., .. _:::atomic s~te i~ denoted _by_ .4 D512 .- Give . 
• •: • ; , .. 1' J _. ·~ •: 

4 

:• ' • I J , 1 1 , '• • ,• I,,_ • • I -;"' 

. •. : ~- .,. : the values of L, _S and ·J. What should . • 
• • • - - • ·..,: ~.--.::. ' • ,.., • - • • • ,. -..y'; ;·r,.. ... - . ,, .... ' :.,_. -

be the minimum number of electrons • • 
.: ;~ . ,_ .... ,,. . . .. .;~.,_ :.,.~ .. ., . .. • . .. . ,,,, . ,-- ... -:. :'. ,.. . • • -: . 

,1::,;·- ·-.: : ··t '':'. • • • involved· for the· state ? .; ... "' •• • 2+3=5 : •. 

f ::· -: ._·}·· :·-/:~;-,~~-~.::;~~t<t;f·;:~~~::. :_/,'~,~'-:;/~_<· .· ,·_~., , · .. ' 
• : ·..,, • -4;-; ::·:Whatds· the·-:-need for: normalization; of a 

• . ,. • • • . ... ' ; ,- ., • ,.,. ,.,., - - .. ::: . ,, --: ,! •• ,. _ _..; : . . _. 

-. - .:.:. :-: f: ·wave: function .?: Calculate the normalization . • • 
- n,; - • .. • ,. • ... • .. 

•. ;,; ;-t_~, <-: ·iQ·~;~'i:ora'-~a~e_. hlri~ti~ri~ ·(at t= o) giv~n ° -. • 

• ' ; \ ItBi:iJ:·J;'.+' }! ;~ ::~ (t: ~~:: : .-
, •· -·· . _ .. ;,· ,J. ;:,.-:'--~ • ..,.-~,,:-: ... ,'If (x J = a e(-a x2 /2) elkX . 
• ~_~_. -~~-~11~:-;~i~-~~~:;2,:;·;:,_,:/~_~,. :-~~J: ~;-_-1;;_·,~·'.;:·~;·:.~-~---:~~ •'~-- -- .:- - -~-- ;, · 

:_ ·_i~,-, ~''<f::)a16°~n-as1:_the :Gau~sian wave. packet.·-.· 
~- r -~ '·_ • :. .--··:,1;:' .. ~-- .;· --: ... _ .... ,:.· . ... __ ·:. _ =_ .... - - . •-_ ... - -• · - -

> • \··: Det~rmine • (at'the ·probability density, and 
., ,. • • • .•• •:, ,' J. : • ;• : .... , ; - '•) •• • • .: ; ••, • • • I • • • • 

·.:_, '" : • -: _ '( : f!:1) th~ proba~ility __ c~rrent den_sity of the 
. , , • , ., . -~ . : 

. ..._.;-,__. .. wave function:-· _., 2+3+5=10 
' -. , _. < .(/"' ;• \ .,,~:~. < :_· _·._· ·' . . . . . . • 

·,_ ;, / .. : 
· ..... 

• ' .. ,-. -
., ~- . . . - . 
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OR 
1 . _ • -• • ·A finite sq{iare potential well of depth V0 : Or 

.::.. -- , defined as 

3+3+4=10 

., • ;_ f 3 isem-5"/CBCS) PHY.HC 1/G 7 . _,,.. .. , - Contd.· 



Or 
With a suitable diagram illustrate the 
Stem-Gerlach experiment. What is the 
significance of inhomogeneous magnetic 

• I, • 

field used in Stern-Gerlach experiment ? 
explain mathematically. ' 
In a Stern-:-Gerlach type experiment, the 
magnetic field yaries with distanc~ in 
z-direction according to dBz.f dz= 1·4 T /mm. 

, 

Silver atoms travel a. distance = 3·S- cm 
through the. magnet.· The speed qf atoms 
emerging fro!Il ove~ is . v· , 7 50 m/ sec~- Find 
the separation of the ·two be_ams as they 
leave the magnet. Mass - of •• silv~r ~tom 
= l ·8· -x rqe--25-kg and Its magnetic moment 
1s 1 Bohr magneton. • . , ·, ·-

• 3:+3+4.=10 

I -

/. ' 
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