76. (a) From the decay series, we know that Najg, the amount of 2!°Pb nuclei, changes because of two
decays: the decay from 2?6Ra into 2'9Pb at the rate Rosg = AaagNasg, and the decay from 2'°Pb
into 296PDb at the rate Ra19 = A210N210. The first of these decays causes Najg to increase while the
second one causes it to decrease. Thus,

dNo21g
dt

= R226 - R210 = )\226N226 - >\210N210 .

(b) We set dNQlo/dt = RQQG — R210 = 0 to obtain RQQG/RQm =1.

(C) FI‘OI’H R226 = >\226N226 = Rglo = )\210N210, we obtain

Noog . X210 B T1/2226 _ 1.60 x 103y — 708
Nowo Aaee T2y, 22.6y o

(d) Since only 1.00% of the 226Ra remains, the ratio Raag/Ra10 is 0.00100 of that of the equilibrium
state computed in part (b). Thus the ratio is (0.0100)(1) = 0.0100.

(e) This is similar to part (d) above. Since only 1.00% of the 2 Ra remains, the ratio Nagg/Naig is
1.00% of that of the equilibrium state computed in part (c), or (0.0100)(70.8) = 0.708.

(f) Since the actual value of Naog/Najg is 0.09, which much closer to 0.0100 than to 1, the sample of
the lead pigment cannot be 300 years old. So Emmaus is not a Vermeer.
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