Homework 5 Solutions

L’-}) (&) T distance of  Closest app nocadh is Grven ba

2.0 ) (2)(a8 Y144 eV nwm) -5
rm'.n: &W—T—éa €, * b MeV 1,34 qu nwmw

(i 124 |

D) To gtk fumins S we WIS need

- 7Ze? 1 (2)(a6)( 144eVenm)
E.= %Ff:o [ P Sxi107% e =2 IEO,\: 103 f“’ln\/}
sin )"

. Thus the number of

. sing\™*
438 {a) From Equation 4.16 we have Ana{———) or An, =An, ry
2 (-mz!;
¢'s scattered at 40 degrees is given by

i} (st %1)‘ sin10Y!_
Any =(100 cpm)( 2) cpm{m) =6.64 cpm.

Similarly

An at 60 degrees =1.45 cpm
A n at 80 degrees = 0.533 cpm
A n at 100 degrees = 0.264 cpm

(b) From 4.16 doubling (—;)m,,vi reduces An by a factor of 4. Thus An at

20 degrees = (%}100 cpm) = 25 cpm.

(©  From4.16 we find 2'cs Mﬁv_ yZey =29, Z,, = .

Any,  ZZNa,
N¢, = number of Cu nuclei per unit area
= number of Cu nuclei per unit volume * foil thickness

23
[(3 9 g/em )(6 2 ’;;054 ""dﬂ)]t =8.43x10%1

23
[(193 g/cm )(602"1;‘;0 ““de‘]]t=5.90x10“t

So Ang, =AnAu(29)z%9-(5.90xmz)=(100)(2 ) (g;g] 19.3 cpm.



@7 () The cadivs of e ot 1y gven by
[q__éo]_ s C!?wg_o)( )

= > Y n
¥ e M,C

"\

= | [[::}TC'V_“M )( 1240eV. nfum\):’k(f;LT[);L -STII[_;TESQV : (3)'1

fn: 0.8 nwy \

(13) e can FM& Y w,loc_}l—\a vsing Bohv's ébuan“‘ficd‘m Lo i ¥
MY Y= nk
So

7= nh/mr :7 n[(kc/m)/(moa)(r)lc

L 1340eV-nm | 1
=)L (3T0) . . Swixe’eV D,alltn_m]_ﬂ = V= 000345 c

(c) The kinetic emwm S

LAY 10w /s \2
R T Y NOTE S YRIRERY & o svia)

= K= 3.40leVi

lé) The th,vdia\.\ (J,V\Lf\ﬂba-) iy

. e
V: - ,_"%T"eo. # = - (LuL}eV'nW\)(_—jﬁgnm) ‘-'7 \V:_b'gmevj

1 1 -4
425 (a AE=hf=(136 eV ——-—|or f=(136eV) —2—16 ___ |=160x10" Hz
@ = {nfz nf] f=( {4.14)(10'15 eVs]

27, 1 v ket Y ke? Y2
T = n 2 e— . i = -— . =3,
() s frev T Using v ( J v frev - Forn=3

Tw

r; =(3)%a, and

_{899x10° Nm?/C?){160x10™ C)’

rev [(9.11x10 kgko)s. 29310 m)]"
(2X3.14)9){5.29x10""" m)

frew = 2.44x10" Hz (n=3)
frev =1.03x10" Hz (n=14)

Thus the photon frequency is about halfway between the two frequencies of the
revolution.
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