
1110 (a)

Homework 12 Solutions

X = polv3 = t.Zxr0-E AS m. When A=12, R=2-Zrxl0-E m.

(c)

(b) - k(z-rY'
t = ------------7-- =

r (lx1oe rvn'/c2[trxro-tt cl' lz-t1
.WhenZ=6and

R=275x10-6 m,F=152N.

(b)

ffi=n=n'"ru=j
(os x to{ c[3.2 x rot0 decaye/s ci) . _ .
ffi=1'E5x1o'" 

nudei

u=Elz=k(z _tyz _ (gxtot w-2/czXrrxto{e c)z(z-r) 
, when Z= 5 and

R =z75x10-6 m, U =419x10-t3 | =2.62MeY.

(d) A=n&; Z=yz, R =7.44x10-rs m, F=379N and U=282x10-u l=l7.6Mev

rr72 E, =l2smr"+frn^- n(*re[ror.s Mev/u) = 492 Mev

l}l4 (a)

rT2r (a)

(b)

rT22 (a)

* 
=# ="r lvieV/nucleon; agrees wirh Figur,e 13.10.

For {O we have, uaing Equation 13.4

E, =ft8xr.flr782s)+(rm8 66s)-05.003 o65I u(9s1.s Mev/u) = 111.e5 v"v

For f;N we have

E5 =l/1l(7.w2 ffi) + 8(1.008 66s) - 05.0m 10e)l u(e31.5 Mev/u) = u5.49 Mev

Thercforc Al, = 3.53 1,1sY.

Uee Equation 13.4 to ma for !if.fa; ft= 
8.11 MeV/nucteon and for flMg;

F.

? 
= 7.$ Mev/nucleon. The binding enerry per nudeon is greater for ffNa by

0210 MeV. In boar case6, th€ iroba$ with more protone oqrerien€e more couhrnb
rep'uldon and ar,e less tighdy bormd.

write Equation t3.toar 
f 

=c-r, eo,t ", r=1h(&). n t*o* 
f;=s *rr"r,

1
| =2 h, n 2 = --:-ln 5 = 0.805 h-r.

r,7,=f=ffi=o.aorr,

^=#=ffi=e.%xroa s-l

(b)

N =



llZ From Equation 13.9, the fraction of nudei remaining afEr five years will be

N
"r-='= 

t-'' = "-lbTwlt = '1ol*t1tc'sxs) = 0''u5 '

Therefore the perrenta8e decaying dudnt fiE inFrrat wilf be \-O.TSS) or 2A.S%.

1}'29 The number of nudei that decry during th inhwal will be

lvr -N2 = No(r-rq - r-rtr ).

First we find ,;

. In 2 0.6YJz=fi= 
a,;an=on,o7 h-' =z97xlo- o-'and

ry^ = &= I rci13.7 xr0' dpo/rci)
"  I  f f i = 4 9 8 x l 0 r r n u & i

Using theee values we find

Nr - N2 = (4.9B x torr 
{t-{o 

mo7 h"Xro h) - e-(0 m07 hrxr2 h)J.

Hmcr, the number of nudei decaying during the interval ic

Nt -Nt =9.rbxl0e nucbi.

134 Q =[n(R")-n(He)-n(Po)p615 MeV
Q=lm.oil ffi - 4N26{I3-216.m sEEl u(93r5 MeVu) =5.{0 MeV
II we aseume no rccoif Xo = Q = 5.46 l4"y

1345 Q = (nr,*, - n66 [931.5 MeV/u)

(a) Q = n(flCa) - n(c. ) - n4flKl = (e.e625e u -0.00 5rt8 6 u -3e.!'6a m u)(e31s Mev/u)
= -1.82 MeV

Q< 0 co the reaction canrxrt (rcclrr.

(b) Ucing fie handbook of ChemieFy and Phyoica
a = ra( ?n") - n(!He)- n(!uo)= 1r.ecri u- 4.0o25 u- e.$4 z u)(eJts Mev/u)

= -1.68 MeV
Q < 0 ro the reaction cannot occllr.

G) Uofng the handbook d AmifiV all,dPlryts
O=,r{:f Nd)-,r(irc)-rr(fce)=(l43.w e !- Lwzsu-13e.905 4 u)

x (%15 MeV/u)=185 MeV

Q > 0 eo the rcacdon crn oocur.



1&51 ln th€ decay iH ,l He + c + D the energy released is: E=(An.bz =IM1g -M311!2 since the
mass of the antineutrino b negligible and the nass of the elechon is accounted for in the
atomic masses of fH and I He. Thus,

f,=(3.016019 u-3.016029 u19315 MeV/u)=00185 MeV =18.6 kev.

1}'55 (a) Starting with N = 0 radioactive atoms at I = 0, the rate of increaee is (production-
decay)

ff=n-m
dv = (R _,rN)dr

Variables are separable

r y  dN l .  / r \ .  / n - rN l_ ,
"J-RJN=,f'-|.;./1 n r
l r , l ,R-iN)=-rt

\ R  )

fI:4x)=.-,,
\ R  )

r-(4)n,=.''

rv=(flr-'-''y

(b) ff=n-rrv.."
N.-=*


