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4, (135 points)
You use a Geiger counter 1o measure the decay of a radioactive sample of bismuth 212 over a peried of time

and obtain the following results.

Time (min) o 20 40 60 B0 100 120 140 160 180 200
Counts/minute 702 581 423 320 298 208 164 154 124 81 79

{a) Your results are plotted on the following graph. On the graph, draw an estimate of a best-fit curve that
shows the radiocactive counts as a function of tume.
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(b) From the data or from your graph, determine the half-life of this isotope. Explain how you armved at your
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{c) The bismuth isotope decays into thallium by emitling an alpha particle acu_;t:(r?ng to the following
equation: ) Iy We -4 lll"‘q = 20

212 i
5B Tl + — -
nBi=T+a g2~z = €
Determine the atomic number Z and the mass number A of the thallium nuclei produced and enter your
answers in the spaces provided below,

7= €\ A= Mmﬁ

{d} The mass of the alpha particle is 6.64 X 10" kg Its measured kinetic energy is 6.09 MeV and its
speed is much less than the speed of light.
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ii. Determine the kinetic energy of the m::mi;ng thallium nucleus.

Pl = 113407 k™A N
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(e) Determine the total energy released during the decay of 1 mole of bismuth 212.

N, = 6. 0ZX10
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4. (15 points)

Y ou use a Geiger counter to measure the decay of a radioactive sample of bismuth 212 over a period of time
and obtain the following results.

Time {min} 0 20 40 &0 RO 100 120 140 160 180 200
Counts/minute 702 532 423 320 298 209 164 154 124 &1 79

(a) Your results are plotted on the following graph. On the graph, draw an estimate of a best-fit curve that
shows the radioactive counts as a function of time.
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{b) From the data or from your graph, determine the half-life of this isotope. Explain how you arrived at your
ANSWEr.
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(¢) The bismuth isotope decays into thallium by emitting an alipha particle according to the following
equation:

Eﬁﬂl -3 T1 + ot

Determine the atomic number Z and the mass number A of the thallium nuclei produced and enter your
answers in the spaces provided below,

Z=__ 3| A=_ 203

(d) The mass of the alpha particle 15 6.64 x 1077 kg Its measured kinetic energy is 6.09 MeV and its
speed is much less than the speed of light.

i. Determine the momentum of the alpha particle.
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ii. Determine the kinetic energy of the recoiling thallium nucleus.
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(¢) Determine the total energy released during the decay of 1 mole of bismuth 212.
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4. (15 points)

You use a Geiger counter to measure the decay of a radioactive sample of bismuth 212 over a period of time
and obtain the following results,

Time (min) 0 20 40 60 80 100 120 140 160 1830 200
Counts/minute 701 582 433 ° 320 298 209 164 154 124 81 79

(a) Your results are plotted on the following graph. On the graph, draw an estimate of a best-fit curve that
shows the radioactive counts as a function of time.
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(b} From the data or from your graph, determine the half-life of this isotope. Explain how you armived at your
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(c) The bismuth isotope decays into thallium by emitting an alpha particle according to the following
equation:

Iéi Bi = Tl +a
Determine the atomic number Z and the mass number A of the thallium nucle: produced and enter your
answers in the spaces provided below.

7=_ 20K a=_ S|

(d) The mass of the alpha particle is 6.64 x 107 kg. Its measured kinetic energy is 6.09 MeV and its
speed is much less than the speed of light.

1. Deterrmine the momentum of the alpha panticle.
e
(6.09%0% X1 Eoxi )= Ji{a ) g,a‘*ﬂtfm)*d:'

V= 1L TRxie ws

P =wmve (668G UTE@) = | x v o

1. Determine the Kinetic energy of the recorling thallium nucleus.

fe) Determine the total energy released during the decay of 1 mole of bismuth 212,

E = m >
. P
= 0:212(3x108)

= L91xiw0l® J
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