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@ \RonmAN's very shiny armer is iNluminaled
by WhavicleHight. No photoelectons are
cleced unki] AL 288nm . (W What 1
Hre wodcfunction of the maal 2(b) What
is Yre mox Ke when A =140nm?

(o The p\r\b-\oe\%}rfc effect is:
Ke= Ex— &
A e Cu)m#'@heqw A =2%8nm
ren \Lg=D So/
Ey=¢ — b{‘ = ¢

_ 1
se/ b= 4.136 x10 'SeVs +3.0x105Ms - 4,308V
18.8- Klo"?m ll (AN.S)

(0) For 140am phstors *
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@ M xfay proton with A =0.10am collindes with an electon.
Prat is o rest and m"r\o\?nﬂ 1t owen busiress. The Scaflered
phaton Yowels ot 80° to or »‘f}\‘m\ Arrdion. Whet ©s e

Coonplon SRt avd £ival wowelength?
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The Complon Shift formala is © a2 A -2i =y (o5 © )

S0/
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@1 x10kq) (3 ;dUhQ’s)
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B3 What are Yhe diflerence in radis behoeen n=l and n=2
™M MMW? (0) Bduwen n=100 acud n=1017

The vad i of orbits newy he expressed in ecms of the

BO)'W FQA I\V.S adps b 2
fnh=n--a,
S0/
2 —- -0 _ -1
n=\ = 1% 052910 m = S.29x10 M
n=2 n 222°60:29x107°m = 2.,11¢ x10""'m

N=100 T =100%-0:522%x/0 °m= .29 x107 ' m
Mn=101 Th = 101%:6.529x/0”'m = S 40 xI1D T m

At lorge valwes of n, Hhe differenee in ocbital
AL ere swall yatios oo partd +o la/ny,rva\rej
ofn. To be explii}s

Tar _ (Y\'r\)zao — (n+0)% - (1_‘__}‘_ (2
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4 When N 75 small
Yn 1s Bl&, so
tre ovbital rodii
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ort. about Hhe Same .



4

@ Ahydrogen odoon 1% wardning +heJaze Yrounee Houston | s0 7%
in Yre n=6 excited stale.  Suppose i+ returns fo He
g rowad shate whal are He MIN amd MAX humbke,~

of- pMW& erited ?
v:\;;: i MIN S The minimum Y i, —fc,p
n=y \ O Airect ‘}YDASH‘YM -@mw\
\ n=5-=n=4

mav: The max # 1S4 for Sirgle.
state Hansitimy Srom

n-§->n=4->n=3->n=2->n=1
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@ An 0w\ com dekedt an inYorsity o 1021077 Wm2, Ad-Sionm,
i ey Protens per second. are required to see it e
pupil Nas o diamdder 2F g Smm?

the acta o@H\tp«;\qI\ pst A= et w(2)
e - Indensity is celeded 1o prwer, which i3 related T
Pra Yotal Yoy - T~ ?/A = (E‘/{-_)/A_—. AE—_
Toba| erevgyy on pupl) Hhenis: Evor = TAL = T(2)' Tt
Given for L photon E=he/y Hhrhen®

Em’.' =1 (%‘)’_It = T DLI‘E- _T
E N 4he .
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® ln an avernoe Jotx ployttt gawe, a 0.50kqg Yasketvall meves at
1D nys . Whet is Hhe deBroglie X and why don't e s22
Aitfrachion. wihen e ball passes Hw the agerture of-the hogy?

h _h
The debriglie X st A= TS
S/ 34 —
_ b-b26x07"F-s _24
B8 T 5.50kq - \DMg 123 x10677"m (xs)
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We see no A ifleetion because aperture i's H\) <:{
Compoced TO worelorgih.

©) Suppose T'm wa\\ﬁn% &\u«\s o~ Aoy omel Lond o 0.00kV
 phaton and 0:100 keV elechvon. What s their warelongth ratin?

For phators * E= h‘/>\
= R N L cw\ol f>\=h
FU’(Q\QL\'(O(\Si E-KE—LYT\\( = T _T)_
So 50\\!1‘:\3 Ftrrd-e.c}mr\‘- E= -g—;\ —> pl=2ml'£—» P':_ /ZmE'
Solvirg Bor photen® E=negs 2 A= hefp

')‘e:h/P =—h—---—E~: E = ._.-—__E
YR 3 P ne  \amE-C Zme

o/ i L
e — 0.10x10°eV - 1.062 210 H%\/ . 2 _ q'%xloﬂ
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A+ o Yaseba)l goe waIusa our Rowebuith (oo gun +o
reeasure speed of abaseball o be 13332 £ 6.10 ¥ . o basebal)

wasses 144% (6) What positon vat.w\-o\in%? (v) What £ i+
were q ()ro\'m\ instead ?

The unesckainky principle shates: ax-sp < h
T wr(k W\W\'\Nm uMﬁir&y as : AOP =mMaV where
AV is Yhe vreertainty in velocidy.

/
per 2 W - I\OS-S-XlD-.;QJ‘)

AX = = —
2maN 2 (0.144¥4) (o.lo,kﬁ!ﬂ)(_;\_&\m>(l‘o?:
Yax £ 1,32 x/o“32m7
— —1 CPrNS)

Net very uncartain —yov and T Frow Hhat ball was A
e shrike 2oce.
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Su\is%vr\%‘a\la ot uneertoin ] Thowhe sb Il net 5o muche
Lrom our view outr in tha lef-field naebled seals.
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® What s symbo) for pbsrtxssfvm Psotope with 2\ reudtons ?

?O*‘QSSNm TS HK (z=14 pt‘o\—o(\s) 50 the atoean Member S
A=Z+rN =1a+2] = 40 soy

40
1q K Pomasswym4-0
CANS )

?D}lesium 40 Olumaa Mx'\lm\l,\& 5“0 skble AOAT n abod
128 2107yrs  and s Lomaronly Used To dakr_ggk_g :

(3 Asample of radivackive Keyptonide hos a haf life of 200.05 .
The ackiviby o€ the sample is Tnitially 50000 57 1) Whed:
's the achiviky after 6005 (b) How manynucei were Hhere inthully?
6) Wt rs*\’\\eqw\oa\oi\ﬂy pa-.rsuwvl aruele olnmﬁs?
Topdecageonslont From hal-lik: Az o =T = BACLI0S
His is Hhre pmban\);m:j pe/r}hrre. o-Faou.ca..a,

.
(& R=0 e* = 8000057 exe [_-@aemo@(co@] = 10000s""
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(b)N = R4 sw Nrﬁa/x "?fmf’ \ 2.3) x10% NuceT ’(m)

(©) The provabilidy of a Ccay per Second is STenfly A\
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6D D commen Uramivm decay pathic: 257 40 = " Cs+BRo+ xen
6) What §s "x"7 (b) Hmm&\w% is released 7 (€ Whoot
fackion of YT yest erucgy 13 released )

2%
a2 U +n -—*:iﬁb-r ';’Cs-rzn LE N P
1D The Lomponent masses are ™
n:  1.0086bSu so/f mM;= 236,052570u
U 285093325 my = 235851414y
y q2.7220428 \
41¢s * 14092004 6l u Aw = MY - = 0,193 Fy

50//

SN2\ T
KE =amc? = 001433y -c2 (2 iue m) = 139.9MeV

(aws)

S MeV,
(C') —“\kurU P€$+ W% . EU -m C,z - (135.043ﬁ25'u> C’L( q_s..\l — ¢ /Cl)

Sou

Ev = Z,1994 x10° Me\V = 0.2159 6eV
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.é-E\: ?5‘.2.;(10’4 = O.0% 76
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G (eonsidac: W+ 3H =X
@ What 15 X7 () 1 Hhe binding ereny of ZHis 1.1 MV
kam and 2F X s Z-Iow\c\//nvdcm, (VR rrwd\%
i3 released? (© Why can'+ your awerage mad soiends7
get Hhis reackion o work o room demperodure?

(@ There are no m\ﬂns, So atveip Memberis Conserred
+¥1=2 S0 Zy=2 - X = He >
The mass ke~ s 1 T2>3 sSo// \X = 2He

h e—

(Ars )

(0 The. \ox‘vsAwg Ly es oure

‘W BE=0D
ZYH: be= 2 nueleons 'l‘lma[/\w,)—ur\: 2:2MeV
Ihe’ BE = 3nuckems 246 MV nglem = F 5 MeV

— |
So/ AE =& MeV—22MeV = 5it mevjc
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© M voom W‘)wﬁ,ﬂ\e K speeds are slow ke
yg\yr pro{tssw’w wmf\osr oved (oL ‘H\el,oulow\b
repulsion in e uclel.



