WY

R R B I EERE — &N

B | BKKF # ® 2} » &
70#-/5 {-u ]

W MPHABTER
: ERE) () o

1. The arsenic atom As (Z=33) has stable isotopes with mass number 73,74,75,76,and 77 . (a) Give the proper /{ﬁ;
symbols for these isotopes . (b)Explain why they are called isotopes. ‘ .

2. The radium nucleus %FR, (5) is transformed to the radon nucleus R, (%) by emitting an a particle and a —?

y-ray photon with energy 0.18 MeV. (a)Write down the decay reaction and draw the decay scheme for this m

alpha decay. (b)The atomic mass: %3 R,=226.025406amu,the daughter nucleus R,=222.017574amu,and

0=4.002603amu (1amu=931.5MeV) (i)Calculate the Q value in MeV for this decay (ii) Is this decay
process endothermic (5 #4) or exothermic (f#%) ? Explain your answer. (iii)Calculate the maximum kinetic energy
of the emitted a particle in MeV.

3.A nitrogen-13 nucleus ( ;"N #{) decays into a carbon-13 nucleus (C-13 §#)by undergoing 8* decay process

with an emission of neutrino v . The atomic mass : ';N=13.0057388amu and C-13=13.0033551amu.(a)What

is the emitted 8 particle ? (b)Write down this 3 *-decay reaction. (c)Calculate the maximum kinetic energy
2 Eex of the emitted A7 particle step by step as follows : (i)the mass of N-13 nucleus= ? amu—1? m,,
Where m, is the mass of electron;(ii)the mass of C-13 nucleus=_? amu—2 m, ; (iii)the mass of 5 *
particle=_ 2 _ ; (iv)the mass of neutrinov=_2_ ; (v)the Q value of this reaction=_? amu—_ 7
me=_7 MeV.

4.A cobalt nucleus ( 5C, &% )decays into the ground state of nickel nucleus (Ni #8) with an emission of a

B’ particle and then with successive emission of two y-ray photons : first emitting y, with energy of 1.173 MeV and
then emitting y; with energy of 1.332 MeV(a)What is the emitted B particle ? (b)Write down the
basic decay reaction and draw the decay scheme for this B” decay . (c)What is the relationship between the parent
nucleus Coand the daughter nucleus Ni ? Explain your answer .( d) Which nucleus in this decay are
called isomers ? Explain your answer. ‘
5.The figure shows a Geiger counter and Geiger tube. Describe the basic principle of the
Geiger counter for detecting the a particle , B particle ,and the y-ray photons.
6.For '*Au containing 1.0x10° atoms , (a) Find the transformation constant ? ,
(b)Find its initial active , and (c) Calculate the number of **Au atoms which disintegrate in three days

7.A radioactive Cesium sample ( '% ﬁ , half-life = 13.1 days ) has radioactivity of 10 mCi. (a)What is the decay

probability per minute for each '};C, nucleus ? (b)Calculate the mass of this radioactive C,-136 sample. (c)How many -
disintegrations of this smhplewilloccurinaday?
8.A sodium-22 nucleus ( {{Na g#)decay into a neon-22 nucleus ( 2Ne %) by undergoing a k-shell electron

capture process (a)Describe this k-capture process, ie., describe how the daughter nucleus 2Ne is created in

this k-capture process.(b) What will happen as this k-capture occur ?
9.A 1.6 mCi source of Rn ( randon, Th=3.83 days ) is permanently implanted into a patient.(a)Determine the
total emitted radiation in unit of mCi-hr. (b)If this source were left in place in the patient for four days,find
the emitted radiation.




