
22.02 Problem Set 6 Solution 

Krane 3.9  
Compute the total binding energy and the binding energy per nucleon. 
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Krane 3.10  
For each of the following nuclei, use the semiempirical mass formula to compute the total binding 
energy and the Coulomb energy. 
 
Semi-empirical mass formula: 
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(d)  100Z,256A:Fm256 ==
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Krane 3.17  

The spin-parity of 9Be and 9B are both 
−

2
3

.  Assuming in both cases that the spin and parity are 

characteristic only of the odd nucleon, show how it is possible to obtain the observed spin-parity 
of 10B (3+).  What other spin-parity combinations could also appear?  (These are observed as 
excited states of 10B.) 
Solution: 
For 9 , A=9, Z=4, N=5.  The single valence neutron is at 1PBe 3/2, determining the spin-parity of  

 is Be9
−

π =
2
3I . 

 
For 9 , A=9, Z=5, N=4.  The single valence proton is at 1PB 3/2, determining the spin-parity of  

 is B9
−

π =
2
3I . 

 
For 10 , A=10, Z=5, N=5.  There is an unpaired proton and an unpaired neutron, both at 1PB 3/2.  
The coupling of these two nucleons determines the nuclear spin-parity. 
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Thus possible spin-parity of 10  are B ++++ 3,2,1,0  
 
Krane 8.3  
From the known atomic masses, computer Q values of the decays. 
(a)  α+→ UPu 238242

[ ]
MeV004462.6

c)(m)U(m)Pu(mQ
c/MeV502.931amu1

amu001506.4)(m
amu050785.238)U(m
amu058737.242)Pu(m

2238242

2

238

242

=
α−−=

=

=α
=

=

 

 
(b)  α+→ PbPo 204208
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(d)  HPbBi 2208210 +→

[ ]
MeV179584.6

c)H(m)Pb(m)Bi(mQ
c/MeV502.931amu1

amu104102.2)H(m
amu976627.207)Pb(m
amu984095.209)Bi(m

22208210

2

2

204

210

−=
−−=

=

=

=

=

 

 
Krane 8.4  
In the decay of  to , the maximum Cm242 Pu238 α  energy is 6112 keV1.09. ± .  Given the mass 
of , find the mass of . Pu238 Cm242

Solution: 
α+→ PuCm 238242  
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Krane 8.9  
Use the semiempirical mass formula to estimate theα -decay energy of  and compare with 
the measured value (see Figure 8.1). 

Cf242

Solution 
Use semiempirical formula (8.9) in Krane: 
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From Figure 8.1, we get Q=7.6MeV, which is very close to the calculation result from 
semiempirical formula. 


