1. A student constructs a model for comparing the masses
of subatomic particles. The student selects a small, metal
sphere with a mass of 1 gram to represent an electron. A
sphere with which mass would be most appropriate to
represent a proton?
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. In which pair do the particles have approximately the
same mass?

A) proton and electron

B) proton and neutron

C) neutron and electron

D) neutron and beta particle

. Which statement best describes the nucleus of an
aluminum atom?

A) It has a charge of +13 and is surrounded by a total
of 10 electrons.

B) It has a charge of + 13 and is surrounded by a total
of 13 electrons.

C) It has a charge of -13 and is surrounded by a total of
10 electrons.

D) It has a charge of -13 and is surrounded by a total of
13 electrons.

. Which subatomic particle has a negative charge?

A) proton
C) neutron

B) electron
D) positron

. Which two particles have approximately the same mass?

A) proton and neutron B) proton and electron
C) neutron and electron D) neutron and positron

. Which subatomic particle will be attracted by a
positively charged object?

A) proton
C) electron

B) neutron
D) positron

. Which statement concerning elements is true?

A) Different elements must have different numbers of
isotopes.

B) Different elements must have different numbers of
neutrons.

C) All atoms of a given element must have the same
mass number.

D) All atoms of a given element must have the same
atomic number.

8.

10

11.

12.

13.

14.

Which statement is true about a proton and an electron?

A) They have the same masses and the same charges.
B) They have the same masses and different charges.
C) They have different masses and the same charges.
D) They have different masses and different charges.

. Which statement is true about the charges assigned to an

electron and a proton?

A) Both an electron and a proton are positive.
B) An electron is positive and a proton is negative.
C) An electron is negative and a proton is positive.
D) Both an electron and a proton are negative.

. An electron has a charge of

A) —1 and the same mass as a proton
B) +1 and the same mass as a proton
C) —1 and a smaller mass than a proton
D) +1 and a smaller mass than a proton

Which particles are found in the nucleus of an atom?

A) electrons, only
B) neutrons, only
C) protons and electrons
D) protons and neutrons

Which subatomic particle has no charge?

A) alpha particle
C) neutron

B) beta particle
D) electron

Which statement best describes electrons?

A) They are positive subatomic particles and are
found in the nucleus.

B) They are positive subatomic particles and are
found surrounding the nucleus.

C) They are negative subatomic particles and are
found in the nucleus.

D) They are negative subatomic particles and are
found surrounding the nucleus.

What are the characteristics of a neutron?

A) It has no charge and no mass.

B) It has no charge and a mass of 1 amu.

C) It has a charge of +1 and no mass.

D) It has a charge of +1 and a mass of 1 amu.
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In which group do the particles contain only nucleons?

A) protons and electrons

B) neutrons and electrons

C) protons and neutrons

D) protons, neutrons, and electrons

What is the charge and mass of a proton?

A) charge of +1 and mass of 1 amu
1
1836
C) charge of —1 and mass of 1 amu
1
1836

B) charge of +1 and mass of amu

D) charge of —1 and mass of amu

Which subatomic particles have a mass of
approximately 1 atomic mass unit each?

A) proton and electron
B) proton and neutron
C) neutron and positron
D) electron and positron

Compared to an atom of phosphorus-31, an atom of
sulfur-32 contains

A) one less neutron
C) one more neutron

B) one less proton
D) one more proton

Compared to a proton, an electron has

A) a greater quantity of charge and the same sign

B) a greater quantity of charge and the opposite sign
C) the same quantity of charge and the same sign

D) the same quantity of charge and the opposite sign
What is the charge of the nucleus in an atom of
oxygen-17?

A) 0 B) -2
A neutral atom contains 12 neutrons and 11 electrons.
The number of protons in this atom is

A) 1 B) 11 C) 12 D) 23

The atomic number of an atom is always equal to the
number of its

C) +8 D) +17

A) protons, only

B) neutrons, only

C) protons plus neutrons
D) protons plus electrons

What is the atomic number of an element that has six
protons and eight neutrons?

A) 6 B) 2 C) 8 D) 14
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What is the nuclear charge of an iron atom (Fe)?

A) 26 B) +30 C) +56 D) +82

An atom contains 22 neutrons and 40 nucleons. What is
the total number of protons in the atom?

A) 18 B) 22 C) 40 D) 62

What is the mass number of an atom that has six
protons, six electrons, and eight neutrons?

A) 6 B) 12 C) 14 D) 20

What is the total number of neutrons in the nucleus of a
neutral atom that has 19 electrons and a mass number
of 39?

A)19 B)20 C) 39

In which list are the elements arranged in order of
increasing atomic mass?
A) CL K, Ar
C) Te, 1, Xe

D) 58

B) Fe, Co, Ni
D) Ne, F, Na

The number of neutrons in the nucleus of an atom can
be determined by

A) adding the atomic number to the mass number

B) subtracting the atomic number from the mass
number

C) adding the mass number to the atomic mass

D) subtracting the mass number from the atomic
number

What is the total number of neutrons in an atom of 73
Li?

A7 B0 O3

An atom of fluorine has a mass of 19 atomic mass units.
The total number of protons and neutrons in its nucleus
is

A) 9 Q) 19

The mass of a proton is approximately equal to the total
mass of 1,836

D) 4

B) 10 D) 28

A) electrons
C) helium nuclei

B) neutrons

D) alpha particles

The atomic mass unit is defined as exactly 1/12 the
mass of an atom of
A) 12C

C) »*12Mg

B) 146C
D) 2612Mg
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What is the total number of protons and neutrons in an
atom of 3037Rb?

A)37 B)49 C)8 D) 123

Atoms of different isotopes of the same element differ
in their total number of

A) electrons
C) protons

B) neutrons
D) valence electrons

The nucleus of an atom of cobalt-58 contains

A) 27 protons and 31 neutrons
B) 27 protons and 32 neutrons
C) 59 protons and 60 neutrons
D) 60 protons and 60 neutrons

The stability of an isotope is based on its

A) number of neutrons, only
B) number of protons, only

C) ratio of neutrons to protons
D) ratio of electrons to protons

Isotopes of an element must have different

A) atomic numbers

B) mass numbers

C) numbers of protons
D) numbers of electrons

Atoms of the same element that have different numbers
of neutrons are classified as

A) charged atoms
C) isomers

B) charged nuclei
D) isotopes

All the isotopes of a given atom have

A) the same mass number and the same atomic
number

B) the same mass number but different atomic
numbers

C) different mass numbers but the same atomic
number

D) different mass numbers and different atomic
numbers

What is the structure of a krypton-85 atom?

A) 49 electrons, 49 protons, and 85 neutrons
B) 49 electrons, 49 protons, and 49 neutrons
C) 36 electrons, 36 protons, and 85 neutrons
D) 36 electrons, 36 protons, and 49 neutrons
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Isotopes are atoms that have the same number of
protons but a different

A) number of electrons B) number of neutrons
C) atomic number D) nuclear charge

Which diagram represents the nucleus of an atom of 2713
Al?

B) ‘

D) .

An atom of potassium-37 and an atom of potassium-42
differ in their total number of

A)

0

A) electrons
C) protons

B) neutrons
D) positrons

Which notation represents an atom of sodium with an
atomic number of 11 and a mass number of 247?

A) ?41Na B) !124Na
C) B11Na D) 3511Na

Which two nuclides are isotopes of the same element?

A) 2011Na and 290Ne  B) 399K and 4020Ca
C) 399K and #219K D) 46C and 47N

Which two notations represent atoms that are isotopes
of the same element?

A) 12150 Sn and 1950 Sn
B) 12159 Sn and 12! 50 Sn
C) PgOand 99F

D) 3 17Cland 3° 9K

For most atoms with an atomic number less than 20,
nuclear stability occurs when the ratio of neutrons to
protons is 1:1. Which of the following atoms would be
most likely to have an unstable nucleus?

A) 4He B) 12 4C
C) 169N D) 2412Mg

What is the total number of neutrons in an atom of an
element that has a mass number of 19 and an atomic
number of 9?

A9 B)Y10 C) 19 D)28
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The nucleus of an atom of K-42 contains

A) 19 protons and 23 neutrons
B) 19 protons and 42 neutrons
C) 20 protons and 19 neutrons
D) 23 protons and 19 neutrons

What is the total number of protons in the nucleus of an
atom of potassium-42?

A) 15 B) 19 C) 39 D) 42
Which particles are isotopes of each other?
A) 'X and 31X B) 21X and 32X
C) 21X and 92X D) 31X and 32X

Which species contains only 12 nucleons in the
nucleus?

A) 126C B) 224Cr

C) 2*12Mg D) 2311Na

The nucleus of which atom contains 48 neutrons?
A) 3216S B) 4822Ti

C) 3%37Rb D) 1243Cd

In which two atoms do both nuclides contain the same
number of neutrons?

A) 20;0Ne and 4%13Ar  B) ©590Cu and 6530Zn
C) 2412Mg and 2612Mg D) 146C and 1630

Which atoms are isotopes of the same element?

A) 242X and 2512X B) 2010X and 2011.X
C) 3l1sX and 3216X D) 3l19X and 3l10X

A 100.00-gram sample of naturally occurring boron
contains 19.78 grams of boron-10 (atomic mass = 10.01
atomic mass units) and 80.22 grams of boron-11
(atomic mass = 11.01 atomic mass units). Which
numerical setup can be used to determine the atomic
mass of naturally occurring boron?

A) (0.1978)(10.01) + (0.8022)(11.01)
B) (0.8022)(10.01) + (0.1978)(11.01)
C) (0.1978)(10.01)/(0.8022)(11.01)
D) (0.8022)(10.01)/(0.1978)(11.01)
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The atomic mass of element A4 is 63.6 atomic mass
units. The only naturally occurring isotopes of element
A are A-63 and A4-65. The percent abundances in a
naturally occurring sample of element A are closest to

A) 31% A-63 and 69% A4-65
B) 50% A-63 and 50% A4-65
C) 69% A4-63 and 31% A-65
D) 100% A-63 and 0% A4-65

The atomic mass of an element is the weighted average
of the

A) number of protons in the isotopes of that element
B) number of neutrons in the isotopes of that element

C) atomic numbers of the naturally occurring isotopes
of that element

D) atomic masses of the naturally occurring
isotopes of that element

Which statement best explains why most atomic masses
on the Periodic Table are decimal numbers?

A) Atomic masses are determined relative to an H—1
standard.

B) Atomic masses are determined relative to an O—16
standard.

C) Atomic masses are a weighted average of the
naturally occurring isotopes.

D) Atomic masses are an estimated average of the
artificially produced isotopes.

The atomic mass of an element is calculated using the

A) atomic number and the ratios of its naturally
occurring isotopes

B) atomic number and the half-lives of each of its
isotopes

C) masses and the ratios of its naturally occurring
isotopes

D) masses and the half-lives of each of its isotopes

Hydrogen has three isotopes with mass numbers of 1, 2,
and 3 and has an average atomic mass of 1.00794 amu.
This information indicates that

A) equal numbers of each isotope are present

B) more isotopes have an atomic mass of 2 or 3 than
of 1

C) more isotopes have an atomic mass of 1 than of 2
or 3

D) isotopes have only an atomic mass of 1
Which nuclear emission has the greatest mass?

A® B OB DS
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Base your answer to the following question on Given
the nuclear equation:

'H + X — 6Li + %He
The particle represented by X is
A) %Li  B) %Be C) 0sBe D) 1%C

Which isotope will spontaneously decay and emit
particles with a charge of +2?

A) 3Fe  B) 137Cs C) Y3Au D) 220Fr

Which reaction is an example of natural transmutation?
A) 239994Pu — 23592U + 42He

B) 27;3A1 + 42He — 3015P + lon

C) 23892U + lon — 23994Pu+2 0.1

D) 2394Pu + lon — '475¢Ba + %033Sr + 31on

Which of these particles has the greatest mass?

A) alpha B) beta
C) neutron D) positron

Which of these types of nuclear radiation has the
greatest penetrating power?

A) alpha B) beta
C) neutron D) gamma

Which type of radioactive emission has a positive
charge and weak penetrating power?

A) alpha particle
C) gamma ray

B) beta particle
D) neutron

Alpha particles are emitted during the radioactive decay
of

A) carbon-14
C) calcium-37

B) neon-19
D) radon-222

Which reaction represents natural nuclear decay?

A) H" + OH- —» H20
B) KClO3 — K* + ClO3~
C) 259U —» “42He + 23199Th
D) 4N+ 4He —
1730 + I1H
Which list of particles is in order of increasing mass?

A) proton — electron — alpha particle
B) proton —alpha particle — electron
C) electron — proton — alpha particle
D) alpha particle — electron — proton

73. When 226gsRa undergoes a natural transmutation
reaction, it emits

A) an alpha particle
C) aproton

B) a beta particle
D) aneutron

74. Base your answer to the following question on Given

the reaction:

226gsRa — 22286Rn + X

Which type of emanation is represented by X?

A) alpha particle
C) proton

B) beta particle
D) positron

75. Given the nuclear equation:
YN+ X — 160+ 21H

What is particle X?

A) an alpha particle
C) adeuteron

B) a beta particle
D) a triton

76. Which notation of a radioisotope is correctly paired

with the notation of its emission particle?

A) 37Ca and “2He B) 235U and %+1e
C) N and '1p D) 3H and 9 e

Positrons are spontaneously emitted from the nuclei of

B) radium-226
D) thorium-232

77.

A) potassium-37
C) nitrogen-16

78. Which equation represents positron decay?

A) 8733Rb —» 0 1+ 8733 Sr
B) 27792U — 22299 Th + 42 He
C) 2713A1 + 42He — 3015P + 1on
D) 16C—041e+11sB

79. Base your answer to the following question on Given

the nuclear equation:

1910Ne > X+ 199F

What particle is represented by X?

A) alpha B) beta
C) neutron D) positron

80. Which equation represents a spontaneous nuclear

decay?

A) C+02 -5 CO2

B) H2CO3 — CO2+ H20

C) 2713A1+ 4He — 3%5P + lon
D) 9038Sr — 0_je + 9939Y




81. Base your answer to the following question on Given
the nuclear reaction:

60 0 60N
27Co — e+ 28N1

This reaction is an example of

A) fission

B) fusion

C) artificial transmutation
D) natural transmutation

82. Alpha particles and beta particles differ in
A) mass, only
B) charge, only
C) both mass and charge
D) neither mass nor charge

83. In the reaction 23%93Np —23%4Pu + X, what does X
represent?

A) aneutron
C) an alpha particle

B) a proton
D) a beta particle

84. Which radioisotope is a beta emitter?
A) 9Sr  B) 20Fr C) 3K D) 238U
85. When cobalt-60 undergoes nuclear decay, it emits

A) apositron
C) abeta particle

B) aneutron
D) an alpha particle

86. The diagram below represents radioactive emanations passing through an electric field.

+ o+ o+

Lead
block

Positive plate

Radioactive source

Negative plate

Which type of emanation is represented by the arrow labeled 1?

A) alpha particle ~ B) beta particle C) positron

D) gamma ray

87. As 14C decays to 4N, the number of protons in the
nucleus

A) decreases
C) remains the same

B) increases

88. A carbon-14 atom spontaneously decayed to form a
nitrogen-14 atom. This change took place because

A) a transmutation occurred without particle emission
B) a transmutation occurred with particle emission

C) nitrogen-14 has an unstable nucleus

D) carbon-14 has a stable nucleus
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Which statement best describes gamma radiation?

A) It has a mass of 1 and a charge of 1.
B) It has a mass of 0 and a charge of —1.
C) It has a mass of 0 and a charge of 0.
D) It has a mass of 4 and a charge of +2.

Which of these types of radiation has the greatest
penetrating power?

A) alpha
C) gamma

B) beta
D) positron

Which type of radiation has neither mass nor charge?

A) gamma B) neutron
C) alpha D) beta

What is the half-life of sodium-25 if 1.00 gram of a
16.00-gram sample of sodium-25 remains unchanged
after 237 seconds?

A) 474s B) 59.3s C) 79.0s D) 118s

Based on Reference Table N, what is the fraction of a

sample of potassium-42 that will remain unchanged
after 62.0 hours?

What is the half-life and decay mode of Rn-2227?

A) 1.91 days and alpha decay
B) 1.91 days and beta decay
C) 3.82 days and alpha decay
D) 3.82 days and beta decay

Based on Reference Table N, what fraction of a
radioactive 2°Sr sample would remain unchanged after
56.2 years?

A)% B)% C)% D)%

How many days are required for 200. grams of
radon-222 to decay to 50.0 grams?

A) 1.91 days B) 3.82 days
C) 7.64 days D) 11.5 days

Which radioisotope undergoes beta decay and has a
half-life of less than 1 minute?

A) Fr-220 B) K-42
C) N-16 D) P-32

Based on Reference Table N, what fraction of a sample
of gold-198 remains radioactive after 2.69 days?

N B3 O3 DI

99.

After 32 days, 5 milligrams of an 80-milligram sample
of a radioactive isotope remains unchanged. What is the
half-life of this element?

A) 8 days
C) 16 days

B) 2 days
D) 4 days

100. According to Reference Table N, which radioactive

101.

102.

103.

104.

105.

isotope will retain only one-eighth (%) its original
radioactive atoms after approximately 43 days?

A) gold-198 B) iodine-131

C) phosphorus-32 D) radon-222

According to Table N, which radioactive isotope is
best for determining the actual age of Earth?

A) 28U B) 9Sr C) °Co D) 4C

Exactly how much time must elapse before 16 grams
of potassium-42 decays, leaving 2 grams of the
original isotope?
A) 8 x 12.4 hours
C) 3 x 12.4 hours

B) 2 x 12.4 hours
D) 4 x 12.4 hours

As a sample of the radioactive isotope 1311 decays, its
half-life

A) decreases
C) remains the same

B) increases

The half-life of a radioactive substance is 2.5 minutes.
What fraction of the original radioactive substance
remains after 10 minutes?

Al
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The half-life of 1311 is 8.07 days. What fraction of a
sample of 1311 remains after 24.21 days?

A) 1
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What was the original mass of a radioactive sample
that decayed to 25 grams in four half-life periods?

A)50g B) 100g C) 200 g D) 400 g

What is the total number of grams of a 32-gram
sample of 32P remaining after 71.5 days of decay?

A)1.0g B)20g C)80g D)40¢g

Atoms of one element are converted to atoms of
another element through

A) fermentation
C) polymerization

B) oxidation
D) transmutation

Types of nuclear reactions include fission, fusion, and

A) single replacement
B) neutralization
C) oxidation-reduction
D) transmutation

Radioactive cobalt-60 is used in radiation therapy

treatment. Cobalt-60 undergoes beta decay. This type
of nuclear reaction is called

A) natural transmutation
B) artificial transmutation

C) nuclear fusion
D) nuclear fission

Which equation represents a transmutation reaction?
A B B + 8
B) }4C — N + 9e
@) CsHg +5 012 — 3 CO3 +4 HO
talyst
D) 7’LCQH4 caraye (—CQH4—)’I7,
What is the name of the process in which the nucleus

of an atom of one element is changed into the nucleus
of an atom of a different element?

A) decomposition
C) substitution

B) transmutation
D) reduction

Which equation is an example of artificial
transmutation?

A) 94Be + 4He — 126C + lon

B) U+3F2 — UFs

C) Mg(OH) +2 HCl — 2 H20 + MgCl
D) Ca+2 H20 — Ca(OH)2 + H2

114.

115.

116.

117.

118.

119.

120.

The change that is undergone by an atom of an
element made radioactive by bombardment with
high-energy protons is called

A) natural transmutation
B) artificial transmutation
C) natural decay

D) radioactive decay

Given the reaction:

%Be + 1H — %L1 + “He

Which type of reaction is represented?

A) natural transmutation
B) artificial transmutation
C) fission

D) fusion

Which equation represents artificial transmutation?

A) 238U — 23499Th + 42He
B) 23499Th — 23491Pa + 0_je
C) 218g4Po — 214g;Pb + 42He
D) %Be + 4He — 126C + lon

Artificial transmutation is brought about by using
accelerated particles to bombard an atom's

A) nucleus

B) valence shells

C) occupied sublevels

D) inner principal energy levels

Which type of reaction converts one element to
another element?

A) neutralization
C) substitution

B) polymerization
D) transmutation

In a particle accelerator, the accelerated particle
primarily gains

A) heat energy
C) nuclear energy

B) kinetic energy
D) potential energy

A particle accelerator is used to provide charged
particles with sufficient

A) kinetic energy to penetrate a nucleus

B) kinetic energy to penetrate an electron cloud
C) potential energy to penetrate a nucleus

D) potential energy to penetrate an electron cloud
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The spontaneous decay of an atom is called

A) ionization
C) combustion

B) crystallization
D) transmutation

Which statement best describes what happens in a
fission reaction?

A) Heavy nuclei split into lighter nuclei.
B) Light nuclei form into heavier nuclei.

C) Energy is released and less stable elements are
formed.

D) Energy is absorbed and more stable elements are
formed.

In which reaction is mass converted to energy by the
process of fission?

A) 14N+ lon — 46C + 11H

B) 259U + lon — 8735Br + 146571.a + 31on
C) 226g3Ra — 222gRa + 42He

D) 21H + 21H — “2He

Which equation represents a fusion reaction?

A) H20(g) —» H20(0)

B) C(s) + O2(g) — CO2(g)

C)2 H+31H—>42He+!on

D) 259 U+1on » %2 s5sBa+9136Kr+3lon

Which change takes place in a nuclear fusion reaction?

A) Matter is converted to energy.
B) Energy is converted to matter.
C) Ionic bonds are converted to covalent bonds.
D) Covalent bonds are converted to ionic bonds.

Nuclear fusion differs from nuclear fission because
nuclear fusion reactions

A) form heavier isotopes from lighter isotopes
B) form lighter isotopes from heavier isotopes
C) convert mass to energy
D) convert energy to mass

Which equation represents a fusion reaction?

A) 21H + 21H — 4He

B) 146C — 0_1e + 4N

C) 2389U + 42He —
24194Pu + lon

D) lon + 27;3A1 —
2411Na + 4He

128.

129.

130.

131.

132.

High energy is a requirement for fusion reactions to
occur because the nuclei involved

A) attract each other because they have like charges

B) attract each other because they have unlike
charges

C) repel each other because they have like charges

D) repel each other because they have unlike
charges

Which equation represents the radioactive decay of 226
gsRa?

A) 226g3Ra — 22236Rn + 42He

B) 226ggRa — 226g9Ac + 0_1e

C) 226ggRa — 226g7Fr + 041

D) 226ggsRa — 225gsRa + lon

Base your answer to the following question on The

chart below shows the spontaneous nuclear decay of
U-238 to Th-234 to Pa-234 to U-234.

T 238 Y.
'é 236
3
P 234
w —>—>
232
230
88 89 90 91 92

Atomic Number ——
What is the correct order of nuclear decay modes for

the change from U-238 to U-234?

A) (- decay, v decay, - decay
B) (- decay, [3- decay, v decay
C) « decay, «v decay, (3- decay
D) « decay, - decay, 3- decay

Given the fusion reaction:

2IH+21H — X + energy
Which particle is represented by X?
A) 1H B) %2He C) 31H D) “He
Which product of nuclear decay has mass but no
charge?
A) alpha particles
C) gamma rays

B) neutrons
D) beta positrons
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Given the equation:

147N + 4He —» X + 1750
When the equation is balanced correctly, which
particle is represented by X?

A)%ie B)I4H C)ZiH D) lon

Given the nuclear reaction:

321S +lon — WH+X

What does X represent in this reaction?
A) 311sP B) 321sP C) 3L16P D) 326P

In the reaction:
94Be + X — &Li + %He

The X represents

A) % B)I1H C) 9% D) lon

The amount of energy released from a fission reaction
is much greater than the energy released from a
chemical reaction because in a fission reaction

A) mass is converted into energy
B) energy is converted into mass
C) ionic bonds are broken

D) covalent bonds are broken

In a nuclear fusion reaction, the mass of the products
is

A) less than the mass of the reactants because some
of the mass has been converted to energy

B) less than the mass of the reactants because some
of the energy has been converted to mass

C) more than the mass of the reactants because some
of the mass has been converted to energy

D) more than the mass of the reactants because some
of the energy has been converted to mass

A fission reaction is similar to a fusion reaction in that
both reactions involve

A) collisions between nuclei of high atomic number
B) collisions between nuclei of low atomic number
C) the conversion of mass to energy
D) the conversion of energy to mass

The decay of which radioisotope can be used to
estimate the age of the fossilized remains of an insect?
A) Rn-222 B) 1-131

C) Co-60 D) C-14

140.

141.

142.

143.

Which isotope is most commonly used in the
radioactive dating of the remains of organic materials?

A) ¥C B) 6N C) 3P D)3K

A radioactive isotope used in the study of many
organic reaction mechanisms is

A) carbon-12 B) carbon-14
C) oxygen-16 D) oxygen-18

Which statement explains why nuclear waste materials
may pose a problem?

A) They frequently have short half-lives and remain
radioactive for brief periods of time.

B) They frequently have short half-lives and remain
radioactive for extended periods of time.

C) They frequently have long half-lives and remain
radioactive for brief periods of time.

D) They frequently have long half-lives and remain
radioactive for extended periods of time.

Refering to Table N, which substance is a radioactive
waste product that is safest to release into the
atmosphere after it has decayed to a safe radiation
level?

A) radon-222
C) cesium-137

B) radium-226
D) cobalt-60




