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You may find the fcrllowingJ i:lformaiion useful,
r,, t.6 x 10-\e Coularnb

= 9.1. x L0-rrllg
0"6 x 10-3aJs
8.8r x 10-12Fzi-1

3 x 108rns-r
,= 1.602 x 10-1eJ.
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syutbob have lhei:r usual rneanings.
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i ii) iialie ;he p:rir.ulirlrelr oI rhe Bchr Theory of the Hytlrogen atom,r.,,' r1.,":. 1..,..:111...r .lerivc dr,,,xprcssiLln [or rhe roiol enersv,1 r.n t,:.,trr,n irr "rr. 1/h 9y6t1 ,ri rhp Hydr.oCen u,"",. il;fii.,.o.r,, .: L n ir.r,, .rr.. , I B,,hr 1 Leor 1

ili) rl lh.drogr:r-lii<r alolrt iir formed lvllen a p_mesol of mass 210m"
r 'd c' ,t1:' .s -jrt,.[,id b1 a doublv iun zcd He]iunr (He++\ ion,.Jrer. rr, -nr, rrr rl,,mdss ap|,ac clnrgc of,n" 

"t".fr]on 
a"_

sl.ri.rtively. rlu,i. ulaijr irlr{ energl.(i ; eV) o{ the p-meson when it is
in tl!! n -, :,1 o![,]!.

' :.' ' : ^," "n , .' .r-rirgri'\ berrvecn rosnol and arromaloust "t 1rl I.vJI.,in,ir" e{o,1,,f i,,agn, ric fieid on pnprSy levels otar:rtom iri Zerrm.an.:ffrrc:t o[ tiie basis of quantum tleory i.rU oltain
a1 e)rllrcs$j0lr Ji:rr ljeenan t!Lilt.
I .. ll cnrrrr ,...,r1)o.,i.r, r r, 1 5U0n,") spcc.r,ral lino are 0.01 l6rm aoafl
t ". J, rrlig cri( ti, l, ;.. 1..107. linc, rhc ralio,,f ; f", rle 

"i"ciio"..: , n,..1.nj.. r. rl. urj,-...,a nry plitrcipJe rvh,.h refcrs uo the 6i6n116", 1,Iel.,. nil .I1,,r,,1'rcr I' rsjt ion arr,1 rhe m ,menrum olthe particle.I . ril,r l,,s 1 't,.ioi,, Lr.rlr ,,xample.,.
'i. r.lncj' r. , . ,,r i x.r).,nd rhat of arjfficbuller of r_rass 3Oorcn

irle 11|,irt,iiil,d ,r;r t,:. Ii|r:,rlainhy o{ At, .= jn. :*,rg .,. Detormin"e the
irinurr,rm rxrc{r hainlrie$ ir t,reir pL)sitions urlog ff"ir"nU".g ;.;.iuiniypririr:iple. i)is,rqsn ycur res tlts of nrriirnum rncexta,intie; iIr position;
ojf :i.:r-trou ail(l hullfli

L T'h(l-n,tvefimciilrll{(r,t) Lcr a}owest en.rgy s]:ate of asimple ha"rmonicr:lrilhtor can be erprr,:t;st.d ar

tt(.r,t) .- ,te:t#:)'" 
"-GJ'fi,

r'l:, r:r' ,{. (:' ar, r:]rnsrr]jr[s i{r:rl the othi]!: sjrnbols have their usual mean_

lil riril!.tirrl thjs r::vl,.rlession is a soluiion of the time dependent

. lirirrorlilqri 3c,.a,tior! Lr ihe poteltiai giren by L/1"j ='f"*-""(ii) rLr,irrg oor.r:ralir l1, nlr coLrdition show thai



(rii) fin<l the erpcltatiorlv;.,lue of c and c2

\ir'.: mal'{incl life foilovrioq inforrnation useful'
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