
Pre-AP Atomic Theory Study Guide and Practice Quiz 
Study Guide:  Test = 90 Points 

• Multiple Choice = 21 points 
• Matching = 51 points 

o Multiple Choice and Matching questions cover all topics discussed during this unit. 
• Metric conversions = 1 problem, 1 pt. 
• Percent Error = 1 Problem, 1 pt 
• Essay Questions = 9 total points. 

o The essay questions on the test ARE below in the practice quiz! 
o The practice essay questions will also be good review for the multiple choice questions! 

• Atomic Conversions= 4 problems 6 points. 
o 2 problems are 1 step = 1 point each 
o 2 problems are 2 step = 2 points. 

• Average Atomic Mass Calculation = 1 point 
• Extra Credit opportunity. 

 
The remainder of this study guide has practice problems, sample essay questions, and 195 multiple choice 
questions that cover the content listed above.  Answers are available on the website. 
 
Practice Quiz:  Answers are on web! 
Isotope Name Symbol Atomic 

Number 
Atomic 
Mass 

# 
Protons 

# 
Neutron
s 

# 
Electrons 

Carbon-14       
  1 3    
 37Cl      
    35 45  
 
Conversions: 
1. Find the mass in 

a) 1.22 mol sodium 
b) 14.5 mol copper 
 

2. Find the number of moles in: 
a) 16 g S 
b) 1.2 044 x 1024  atoms Na 
 

3. Find the mass (g) in: 
a) 6.022 x 1024 atoms of tantalum 
b) 3.01 x 1021 atoms of cobalt 
 

4. Find the number of atoms in: 
a) 54 g Al 
b) .697 g Ga 

 
 



Possible Essay Questions:  GOOD REVIEW FOR THE MULTIPLE CHOICE QUESTIONS TOO!!! 
 
1. Explain the Difference between Dalton’s and Democritus’s ideas.  Which was a Theory and why? 
 
2. Define each of the 3 Laws of Matter (Law of Conservation of Mass, Law of Definite Proportions, Law of Multiple 

Proportions).  Give examples of each. 
 

3. What is the difference between a Law and a Theory in science?  Which is “better” scientifically speaking? 
 

4. Explain the how properties on the Periodic Table are affected by the organization of Groups and Periods on the 
periodic table. 

 
5. What are the 5 parts of Dalton’s Atomic Theory?  Indicate which parts have been changed and which are still the 

same.  Explain the changes made. 
 
6. Explain the difference between Intensive and Extensive Properties and Chemical and Physical Properties.  Give an 

example of each. 
 
7. Draw a flow chart showing the relationships between the following terms: 

a. Matter, Pure Substance, Mixture, Heterogeneous mixture, Homogeneous mixture, Pure Substance, 
Elements 

 
8. Describe the basic properties of Metals, Nonmetals, and Metalloids. 
 
9. Explain what each of the following scientists discovered and what equipment they used to make their discoveries. 

a. Thomson, Milikan, Rutherford 
 

10. Explain the experiment Rutherford conducted (what was used, what did he expect to happen, what actually 
happened). 

 
11. Explain how the charge of electrons was determined.  How was it determined that electrons had mass? 
 
12. Explain the evidence that allowed Rutherford to determine the internal structure of the atom.  Discuss both the 

nucleus and electron cloud. 
 
13. Explain how the average atomic mass of an element relates to the mass number of the elements isotopes. 
 
14. Explain the difference between atoms, elements, and compounds. 

 
15. Explain what an isotope of an element is.  What is the same among all atoms of that element, what changes to make 

isotopes different.  Include the terms, atomic number, mass number, proton, neutron, and electron in your answer. 
 
16. Describe how scientific advancements and technological advancements often occur at or near the same time.   

a. Give at least 2 examples from this unit of scientific advancements and technological advancements that are 
related.   

b. What is a current technological advancement that could lead to a greater understanding of the atom? 
 

17. Explain how you determined the mass of Carbon Dioxide produced in the Baking Soda lab.  What information from 
class made that possible? 
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Pre-A
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tom
ic T

heory Practice Q
uiz

T
he follow

ing list are the answ
er choices for the m

atching questions.

 
1. 

Law
 of C

onservation of M
ass

H
om

ogenous M
ixture

Law
 of D

efinite Proportions
H

eterogeneous M
ixture

Law
 of M

ultiple Proportions
C

hem
ical C

hange
Solid

Physical C
hange

Liquid
G

roup or Fam
ily

G
as

Period
Plasm

a
D

alton
M

etal
Thom

son
N

onm
etal

R
utherford

M
etalloid

Intensive Property
C

om
pound

Extensive Property
Elem

ent
C

hem
ical Property

A
tom

Physical Property
M

atter

M
ultiple C

hoice
Identify the choice that best com

pletes the statem
ent or answ

ers the question.

____ 
2. 

A
 physical property m

ay be investigated by
a.

m
elting ice.

c.
allow

ing silver to tarnish.
b.

letting m
ilk turn sour.

d.
burning w

ood.

____ 
3. 

C
hem

ical properties
a.

include changes of state of a substance.
b.

include m
ass and color.

c.
include changes that alter the identity of a substance.

d.
can be observed w

ithout altering the identity of a substance.

____ 
4. 

Tw
o features that distinguish m

atter are
a.

m
ass and velocity.

c.
m

ass and volum
e.

b.
w

eight and velocity.
d.

w
eight and volum

e.

____ 
5. 

O
ne chem

ical property of m
atter is

a.
boiling point.

c.
reactivity.

b.
texture.

d.
density.

____ 
6. 

A
n exam

ple of an extensive physical property is
a.

m
ass.

c.
color.

b.
density.

d.
boiling point.

____ 
7. 

W
hich of the follow

ing is an intensive physical property?
a.

volum
e

c.
color

b.
length

d.
m

ass
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____ 
8. 

A
 chem

ical change occurs w
hen

a.
dissolved m

inerals solidify to form
 a crystal.

b.
ethanol is purified through distillation.

c.
salt deposits form

 from
 evaporated sea w

ater.
d.

a leaf changes color.

____ 
9. 

The m
elting of candle w

ax is classified as a physical change because it
a.

produces no new
 substances.

b.
transfers energy.

c.
absorbs heat.

d.
changes the chem

ical properties of w
ax.

____ 
10. 

A
n exam

ple of a chem
ical change is

a.
sanding w

ood.
c.

m
ilk going sour.

b.
m

elting ice.
d.

vaporizing gasoline.

____ 
11. 

A
 physical change occurs w

hen a
a.

peach spoils.
c.

bracelet turns your w
rist green.

b.
copper bow

l tarnishes.
d.

glue gun m
elts a glue stick.

____ 
12. 

The particles in a solid are
a.

packed closely together.
c.

constantly in m
otion.

b.
very far apart.

d.
able to slide past each other.

____ 
13. 

The state of m
atter in w

hich a m
aterial is m

ost likely to resist com
pression is the

a.
solid state.

c.
gaseous state.

b.
liquid state.

d.
vaporous state.

____ 
14. 

The state of m
atter in w

hich a m
aterial has definite shape and definite volum

e is the
a.

liquid state.
c.

gaseous state.
b.

solid state.
d.

vaporous state.

____ 
15. 

The state of m
atter in w

hich a m
aterial has neither a definite shape nor a definite volum

e is the
a.

gaseous state.
c.

elem
ental state.

b.
liquid state.

d.
solid state.

____ 
16. 

The state of m
atter in w

hich particles are rigidly held in fixed positions is the
a.

gaseous state.
c.

vaporous state.
b.

liquid state.
d.

solid state.

____ 
17. 

A
 substance classified as a fluid contains particles that

a.
quickly expand into any available space.

b.
are held in fixed positions.

c.
m

ay slide past each other.
d.

are very far from
 each other.

____ 
18. 

The state of m
atter in w

hich a m
aterial has a definite volum

e but no definite shape is the
a.

gaseous state.
c.

frozen state.
b.

solid state.
d.

liquid state.
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____ 
19. 

U
nder ordinary conditions of tem

perature and pressure, the particles in a gas are
a.

closely packed.
c.

held in fixed positions.
b.

very far from
 each other.

d.
able to slide past each other.

____ 
20. 

A
 list of pure substances could include

a.
bread dough.

c.
vitam

in C
 (ascorbic acid).

b.
vinegar (5%

 acetic acid).
d.

sea w
ater.

____ 
21. 

The hom
ogeneous m

ixture in the illustration above is in container
a.

a.
c.

c.
b.

b.
d.

d.

____ 
22. 

The substances that are chem
ically bound together are

a.
the gases in the air.

c.
dust particles in air.

b.
the elem

ents that com
pose w

ater.
d.

substances in blood.

____ 
23. 

Physical m
eans can be used to separate

a.
elem

ents.
c.

m
ixtures.

b.
pure substances.

d.
com

pounds.
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____ 
24. 

W
hich part of the illustration above show

s the particles in a heterogeneous m
ixture?

a.
a

c.
c

b.
b

d.
d

____ 
25. 

G
roup ____ in the figure above contains only m

etals.
a.

2
c.

17
b.

13
d.

18

____ 
26. 

B
ased on their location in the figure above, oxygen and selenium

 have
a.

the sam
e num

ber of neutrons.
c.

sim
ilar properties.

b.
the sam

e conductivity.
d.

the sam
e num

ber of electron orbitals.
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____ 
27. 

U
se the figure above. W

hich elem
ent has properties m

ost sim
ilar to those of sodium

?
a.

boron
c.

sulfur
b.

calcium
d.

nitrogen

____ 
28. 

B
ased on its location in the figure above, you could infer that ____ is very unreactive.

a.
C

a
c.

Si
b.

P
d.

A
r

____ 
29. 

B
ased on their location in the figure above, boron and antim

ony m
ight be good elem

ents to use as
a.

sem
iconductors.

c.
construction m

aterials.
b.

fuels.
d.

catalysts.

____ 
30. 

W
hat is the atom

ic num
ber for alum

inum
 from

 the figure above?
a.

13
c.

26.98
b.

14
d.

26.9815

____ 
31. 

In the figure above, a neutral atom
 of silicon contains

a.
14 electrons.

c.
16 electrons.

b.
28.09 electrons.

d.
38 electrons.

____ 
32. 

The m
ost useful source of chem

ical inform
ation about the elem

ents is a
a.

calculator.
c.

periodic table.
b.

table of m
etric equivalents.

d.
table of isotopes.

____ 
33. 

A
 horizontal row

 of blocks in the periodic table is called a(n)
a.

group.
c.

fam
ily.

b.
period.

d.
octet.

____ 
34. 

Elem
ents in a group in the periodic table can be expected to have sim

ilar
a.

atom
ic m

asses.
c.

num
bers of neutrons.

b.
atom

ic num
bers.

d.
properties.

____ 
35. 

A
 vertical colum

n of blocks in the periodic table is called a(n)
a.

group.
c.

property.
b.

period.
d.

octet.

____ 
36. 

The elem
ents that border the zigzag line in the periodic table are

a.
inactive.

c.
m

etalloids.
b.

m
etals.

d.
nonm

etals.

____ 
37. 

W
hich is N

O
T a property of m

etals?
a.

m
alleability

c.
unreactivity

b.
ability to conduct heat and electricity

d.
tensile strength

____ 
38. 

W
hich statem

ent is N
O

T true of nonm
etals?

a.
They have characteristics of both m

etals and nonm
etals.

b.
M

any are gases at room
 tem

perature.
c.

They have low
 conductivity.

d.
There are few

er nonm
etals than m

etals.
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____ 
39. 

W
hich statem

ent is N
O

T true of m
ost m

etalloids?
a.

They are used in com
puters and calculators.

b.
They are sem

iconductors of electricity.
c.

They are generally unreactive.
d.

They have characteristics of both m
etals and nonm

etals.

____ 
40. 

The law
 of conservation of m

ass follow
s from

 the concept that
a.

atom
s are indivisible.

b.
atom

s of different elem
ents have different properties.

c.
m

atter is com
posed of atom

s.
d.

atom
s can be destroyed in chem

ical reactions.

____ 
41. 

If each atom
 of elem

ent D
 has 3 m

ass units and each atom
 of elem

ent E has 5 m
ass units, a chem

ical m
olecule 

com
posed of one atom

 each of D
 and E has

a.
15 m

ass units.
c.

35 m
ass units.

b.
2 m

ass units.
d.

8 m
ass units.

____ 
42. 

A
 certain com

pound is com
posed of elem

ents G
 and H

. It alw
ays has the sam

e m
ass ratio of G

 to H
 because

a.
all atom

s have the sam
e m

ass.
c.

G
 and H

 have characteristic m
asses.

b.
any excess of G

 or H
 w

ill be destroyed.
d.

G
 and H

 have identical m
asses.

____ 
43. 

If 4 g of elem
ent A

 com
bine w

ith 10 g of elem
ent B

, then 12 g of elem
ent A

 com
bine w

ith ____ g of elem
ent 

B
.

a.
10

c.
24

b.
12

d.
30

____ 
44. 

If 6 g of elem
ent K

 com
bine w

ith 17 g of elem
ent L, how

 m
any gram

s of elem
ent K

 com
bine w

ith 85 g of 
elem

ent L?
a.

17 g
c.

30 g
b.

23 g
d.

91 g

____ 
45. 

In oxides of nitrogen, such as N
2 O

, N
O

, N
O

2 , and N
2 O

3 , atom
s com

bine in sm
all w

hole-num
ber ratios. This 

evidence supports the law
 of

a.
conservation of m

ass.
c.

definite com
position.

b.
m

ultiple proportions.
d.

m
ass action.

____ 
46. 

The tw
o oxides of lead, PbO

 and PbO
2 , are explained by the

a.
periodic law

.
c.

atom
ic law

.
b.

law
 of m

ultiple proportions.
d.

law
 of conservation of m

ass.

____ 
47. 

If tw
o or m

ore com
pounds are com

posed of the sam
e tw

o elem
ents, the ratio of the m

asses of one elem
ent that 

com
bine w

ith a fixed m
ass of the other elem

ent is a sim
ple w

hole num
ber. This is a statem

ent of the law
 of

a.
conservation of m

ass.
c.

m
ultiple proportions.

b.
m

ass action.
d.

definite com
position.

____ 
48. 

W
hich tw

o com
pounds are exam

ples of the law
 of m

ultiple proportions?
a.

FeC
l3  and Fe

2 (SO
4 )3

c.
C

O
 and C

O
2

b.
O

2  and O
3

d.
FeC

l2  and Fe(N
O

3 )2
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49. 

The law
 of m

ultiple proportions can be partly explained by the idea that
a.

elem
ents can com

bine in only one w
ay to form

 com
pounds.

b.
w

hole atom
s of the sam

e elem
ents com

bine to form
 com

pounds.
c.

elem
ents in a com

pound alw
ays occur in a 1:1 ratio.

d.
only atom

s of the sam
e elem

ent can com
bine.

____ 
50. 

In w
ater, H

2 O
, the ratio of the m

asses of oxygen to hydrogen is 8:1. W
hat is the ratio of the m

asses of oxygen 
to hydrogen in hydrogen peroxide, H

2 O
2 ?

a.
1:1

c.
16:1

b.
8:1

d.
32:1

____ 
51. 

If 3 g of elem
ent C

 com
bine w

ith 8 g of elem
ent D

 to form
 com

pound C
D

, how
 m

any gram
s of D

 are needed 
to form

 com
pound C

D
2?

a.
8 g

c.
11 g

b.
16 g

d.
19 g

____ 
52. 

O
xygen can com

bine w
ith carbon to form

 tw
o com

pounds, carbon m
onoxide and carbon dioxide. The ratio of 

the m
asses of oxygen that com

bine w
ith a given m

ass of carbon is 1:2. This is an exam
ple of

a.
the law

 of conservation of m
ass.

c.
the law

 of conservation of energy.
b.

D
alton's atom

ic theory.
d.

the law
 of m

ultiple proportions.

____ 
53. 

If 63.5 g of copper (C
u) com

bine w
ith 16 g of oxygen (O

) to form
 the com

pound C
uO

, how
 m

any gram
s of 

oxygen w
ill be needed to com

bine w
ith the sam

e am
ount of copper to form

 the com
pound C

uO
2 ?

a.
16 g

c.
64 g

b.
32 g

d.
127 g

____ 
54. 

A
ccording to the law

 of definite proportions, any tw
o sam

ples of K
C

l have
a.

the sam
e m

ass.
c.

the sam
e m

elting point.
b.

slightly different m
olecular structures.

d.
the sam

e ratio of elem
ents.

____ 
55. 

A
ccording to the law

 of conservation of m
ass, w

hen sodium
, hydrogen, and oxygen react to form

 a 
com

pound, the m
ass of the com

pound is ____ the sum
 of the m

asses of the individual elem
ents.

a.
equal to

c.
less than

b.
greater than

d.
either greater than or less than

____ 
56. 

The atom
ic m

ass of an atom
 of carbon is 12, and the atom

ic m
ass of an atom

 of oxygen is 16. To produce C
O

, 
16 g of oxygen can be com

bined w
ith 12 g of carbon. W

hat is the ratio of oxygen to carbon w
hen 32 g of 

oxygen com
bine w

ith 12 g of carbon?
a.

1:1
c.

1:2
b.

2:1
d.

8:3

____ 
57. 

W
ho w

as the schoolm
aster w

ho studied chem
istry and proposed an atom

ic theory?
a.

John D
alton

c.
R

obert B
row

n
b.

Jons B
erzelius

d.
D

m
itri M

endeleev

____ 
58. 

W
ho first recognized that the ratio of the num

ber of atom
s that com

bine is the sam
e as the ratio of the m

asses 
that com

bine?
a.

Jons B
erzelius

c.
John D

alton
b.

Edw
ard M

orley
d.

Jon N
ew

lands
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____ 
59. 

The principles of atom
ic theory recognized today w

ere conceived by
a.

A
vogadro.

c.
D

alton.
b.

B
ohr.

d.
R

utherford.

____ 
60. 

A
ccording to D

alton's atom
ic theory, atom

s
a.

are destroyed in chem
ical reactions.

b.
can be divided.

c.
of each elem

ent are identical in size, m
ass, and other properties.

d.
of different elem

ents cannot com
bine.

____ 
61. 

W
hich of the follow

ing is N
O

T part of D
alton's atom

ic theory?
a.

A
tom

s cannot be divided, created, or destroyed.
b.

The num
ber of protons in an atom

 is its atom
ic num

ber.
c.

In chem
ical reactions, atom

s are com
bined, separated, or rearranged.

d.
A

ll m
atter is com

posed of extrem
ely sm

all particles called atom
s.

____ 
62. 

A
ccording to D

alton's atom
ic theory, atom

s
a.

of different elem
ents com

bine in sim
ple w

hole-num
ber ratios to form

 com
pounds.

b.
can be divided into protons, neutrons, and electrons.

c.
of all elem

ents are identical in size and m
ass.

d.
can be destroyed in chem

ical reactions.

____ 
63. 

D
alton's atom

ic theory did N
O

T explain the law
 of

a.
w

hole-num
ber ratios.

c.
conservation of m

ass.
b.

definite proportions.
d.

conservation of energy.

____ 
64. 

The law
 of definite proportions

a.
contradicted D

alton's atom
ic theory.

b.
w

as explained by D
alton's atom

ic theory.
c.

replaced the law
 of conservation of m

ass.
d.

assum
es that atom

s of all elem
ents are identical.

____ 
65. 

D
alton's atom

ic theory helped to explain the law
 of conservation of m

ass because it stated that atom
s

a.
could not com

bine.
c.

all had the sam
e m

ass.
b.

could not be created or destroyed.
d.

w
ere invisible.

____ 
66. 

W
ho proposed the law

 of m
ultiple proportions?

a.
A

vogadro
c.

D
alton

b.
R

utherford
d.

Thom
son

____ 
67. 

D
alton's theory essentially agreed w

ith the present atom
ic theory EX

C
EPT for the statem

ent that
a.

all m
atter is m

ade up of sm
all particles called atom

s.
b.

atom
s are not divided in chem

ical reactions.
c.

atom
s of the sam

e elem
ent are chem

ically alike.
d.

all atom
s of the sam

e elem
ent have the sam

e m
ass.

____ 
68. 

W
hich of the follow

ing statem
ents is true?

a.
A

tom
s of the sam

e elem
ent m

ay have different m
asses.

b.
A

tom
s m

ay be divided in ordinary chem
ical reactions.

c.
A

tom
s can never com

bine w
ith any other atom

s.
d.

M
atter is com

posed of large particles called atom
s.
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69. 

W
hich concept in D

alton's atom
ic theory has been m

odified?
a.

A
ll m

atter is com
posed of atom

s.
b.

A
tom

s of different elem
ents have different properties and m

asses.
c.

A
tom

s can com
bine in chem

ical reactions.
d.

A
tom

s cannot be divided.

____ 
70. 

The atom
ic theory proposed by D

alton
a.

has been totally discarded.
b.

has been expanded and m
odified.

c.
has been accepted unchanged to the present day.

d.
has been found to be false.

____ 
71. 

In early experim
ents on electricity and m

atter, an electrical current w
as passed through a glass tube containing

a.
w

ater.
c.

liquid oxygen.
b.

gas under high pressure.
d.

gas under low
 pressure.

____ 
72. 

In a glass tube, electrical current passes from
 the negative electrode, called the ____, to the other electrode.

a.
cathode

c.
electron

b.
anode

d.
m

illikan

____ 
73. 

W
hen an electrical current passed through a glass tube, a paddle w

heel placed betw
een the electrodes m

oved. 
Scientists concluded that
a.

a m
agnetic field w

as produced.
b.

particles w
ere passing from

 the cathode to the anode.
c.

there w
as gas in the tube.

d.
atom

s w
ere indivisible.

____ 
74. 

The rays produced in a cathode tube in early experim
ents w

ere
a.

unaffected by a m
agnetic field.

c.
found to carry a positive charge.

b.
deflected aw

ay from
 a negative plate.

d.
striking the cathode.

____ 
75. 

The behavior of cathode rays produced in a glass tube containing gas at low
 pressure led scientists to 

conclude that the rays
a.

w
ere not com

posed of m
atter.

b.
w

ere com
posed of positively charged particles.

c.
w

ere com
posed of negatively charged particles.

d.
w

ere com
posed of uncharged particles.

____ 
76. 

Experim
ents w

ith cathode rays led to the discovery of the
a.

proton.
c.

neutron.
b.

nucleus.
d.

electron.

____ 
77. 

A
fter m

easuring the ratio of the charge of a cathode-ray particle to its m
ass, Thom

son concluded that the 
particles
a.

had no m
ass.

c.
had a very large m

ass.
b.

had a very sm
all m

ass.
d.

carried a positive charge.

____ 
78. 

M
illikan's experim

ents
a.

dem
onstrated that the electron carried no charge.

b.
dem

onstrated that the electron carried the sm
allest possible positive charge.

c.
m

easured the charge on the electron.
d.

dem
onstrated that the electron w

as m
assless.
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____ 
79. 

B
ecause any elem

ent used in the cathode produced electrons, scientists concluded that
a.

all atom
s contained electrons.

c.
atom

s w
ere indivisible.

b.
only m

etals contained electrons.
d.

atom
s carried a negative charge.

____ 
80. 

The discovery of the electron resulted from
 experim

ents using
a.

gold foil.
c.

neutrons.
b.

cathode rays.
d.

alpha particles.

____ 
81. 

The deflection of cathode rays in Thom
son's experim

ents w
as evidence of the ____ nature of electrons.

a.
w

ave
c.

particle
b.

charged
d.

spinning

____ 
82. 

W
ho discovered the nucleus by bom

barding gold foil w
ith positively charged particles and noting that som

e 
particles w

ere w
idely deflected?

a.
R

utherford
c.

C
hadw

ick
b.

D
alton

d.
B

ohr

____ 
83. 

In R
utherford's experim

ents, very few
 positively charged particles

a.
w

ere slightly deflected as they passed through the m
etal.

b.
w

ere greatly deflected back from
 the m

etal.
c.

passed straight through the m
etal.

d.
com

bined w
ith the m

etal.

____ 
84. 

In R
utherford's experim

ents, positively charged particles
a.

passed through a tube containing gas.
c.

collided w
ith electrons.

b.
w

ere used to bom
bard a cathode plate.

d.
w

ere used to bom
bard thin m

etal foil.

____ 
85. 

In R
utherford's experim

ents, m
ost of the particles

a.
bounced back.

c.
w

ere absorbed by the foil.
b.

passed through the foil.
d.

com
bined w

ith the foil.

____ 
86. 

B
ecause m

ost particles fired at m
etal foil passed straight through, R

utherford concluded that
a.

atom
s w

ere m
ostly em

pty space.
c.

electrons form
ed the nucleus.

b.
atom

s contained no charged particles.
d.

atom
s w

ere indivisible.

____ 
87. 

B
ecause a few

 positively charged particles bounced back from
 the foil, R

utherford concluded that such 
particles w

ere
a.

striking electrons.
b.

indivisible.
c.

repelled by densely packed regions of positive charge.
d.

m
agnetic.

____ 
88. 

R
utherford's experim

ents led to the discovery of the
a.

electron.
c.

nucleus.
b.

cathode ray.
d.

neutron.

____ 
89. 

R
utherford's experim

ental results led him
 to conclude that atom

s contain m
assive central regions that have

a.
a positive charge.

c.
no charge.

b.
a negative charge.

d.
both protons and electrons.
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____ 
90. 

R
utherford fired positively charged particles at m

etal foil and concluded that m
ost of the m

ass of an atom
 w

as
a.

in the electrons.
c.

evenly spread throughout the atom
.

b.
concentrated in the nucleus.

d.
in rings around the atom

.

____ 
91. 

W
hat did R

utherford conclude about the structure of the atom
?

a.
A

n atom
 is indivisible.

b.
Electrons m

ake up the center of an atom
.

c.
A

n atom
 carries a positive charge.

d.
A

n atom
 contains a sm

all, dense, positively charged central region.

____ 
92. 

In R
utherford's experim

ents, the backw
ard deflection of alpha particles gave evidence of an atom

's
a.

size.
c.

charge.
b.

electron orbitals.
d.

nucleus.

____ 
93. 

A
 positively charged particle w

ith m
ass 1.673 � 10

–24 g is a(n)
a.

proton.
c.

electron.
b.

neutron.
d.

positron.

____ 
94. 

A
 nuclear particle that has about the sam

e m
ass as a proton, but w

ith no electrical charge, is called a(n)
a.

nuclide.
c.

electron.
b.

neutron.
d.

isotope.

____ 
95. 

The nucleus of an atom
 has all of the follow

ing characteristics EX
C

EPT that it
a.

is positively charged.
c.

contains nearly all of the atom
's m

ass.
b.

is very dense.
d.

contains nearly all of the atom
's volum

e.

____ 
96. 

W
hich part of an atom

 has a m
ass approxim

ately equal to 1/2000 of the m
ass of a com

m
on hydrogen atom

?
a.

nucleus
c.

proton
b.

electron
d.

electron cloud

____ 
97. 

The m
ass of a neutron is

a.
about the sam

e as that of a proton.
c.

double that of a proton.
b.

about the sam
e as that of an electron.

d.
double that of an electron.

____ 
98. 

The nucleus of m
ost atom

s is com
posed of

a.
tightly packed protons.

c.
tightly packed protons and neutrons.

b.
tightly packed neutrons.

d.
loosely connected protons and electrons.

____ 
99. 

Protons and neutrons strongly attract w
hen they

a.
are m

oving fast.
c.

are at high energies.
b.

are very close together.
d.

have opposite charges.

____ 100. 
Protons w

ithin a nucleus are attracted to each other by
a.

nuclear forces.
c.

their energy levels.
b.

opposite charges.
d.

electron repulsion.

____ 101. 
Protons have
a.

negative charges.
c.

no charges.
b.

an attraction for neutrons.
d.

no m
ass.
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____ 102. 
A

n atom
 is electrically neutral because

a.
neutrons balance the protons and electrons.

b.
nuclear forces stabilize the charges.

c.
the num

bers of protons and electrons are equal.
d.

the num
bers of protons and neutrons are equal.

____ 103. 
M

ost of the volum
e of an atom

 is occupied by the
a.

nucleus.
c.

electron cloud.
b.

nuclides.
d.

protons.

____ 104. 
The charge on the electron cloud
a.

prevents com
pounds from

 form
ing.

b.
balances the charge on the nucleus.

c.
attracts electron clouds in other atom

s to form
 com

pounds.
d.

does not exist.

____ 105. 
The sm

allest unit of an elem
ent that can exist either alone or in com

bination w
ith other such particles of the 

sam
e or different elem

ents is the
a.

electron.
c.

neutron.
b.

proton.
d.

atom
.

____ 106. 
The forces that hold the particles in the nucleus together are called
a.

nuclear forces.
c.

m
agnetic forces.

b.
gravitational forces.

d.
electron clouds.

____ 107. 
The radius of an atom

 extends to the outer edge of the
a.

nucleus.
c.

region occupied by the neutrons.
b.

region occupied by the electrons.
d.

positive charges.

____ 108. 
Isotopes are atom

s of the sam
e elem

ent that have different
a.

principal chem
ical properties.

c.
num

bers of protons.
b.

m
asses.

d.
num

bers of electrons.

____ 109. 
A

tom
s of the sam

e elem
ent that have different m

asses are called
a.

m
oles.

c.
nuclides.

b.
isotopes.

d.
neutrons.

____ 110. 
Isotopes of an elem

ent contain different num
bers of

a.
electrons.

c.
neutrons.

b.
protons.

d.
nuclides.

____ 111. 
The m

ost com
m

on form
 of hydrogen has

a.
no neutrons.

c.
tw

o neutrons.
b.

one neutron.
d.

three neutrons.

____ 112. 
The only radioactive form

 of hydrogen is
a.

protium
.

c.
tritium

.
b.

deuterium
.

d.
quadrium

.
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____ 113. 
The tritium

 atom
 consists of

a.
one proton, tw

o neutrons, and tw
o electrons.

b.
one proton, one neutron, and one electron.

c.
one proton, tw

o neutrons, and one electron.
d.

tw
o protons, one neutron, and one electron.

____ 114. 
W

hat is the m
ass num

ber of deuterium
?

a.
1

c.
3

b.
2

d.
4

____ 115. 
H

ow
 m

any isotopes of hydrogen are know
n?

a.
2

c.
4

b.
3

d.
5

____ 116. 
The hydrogen isotope w

ith the least m
ass is nam

ed
a.

tritium
.

c.
deuterium

.
b.

helium
.

d.
protium

.

____ 117. 
D

euterium
 contains one proton and

a.
tw

o neutrons.
c.

no neutrons.
b.

one neutron.
d.

tw
o electrons.

____ 118. 
D

euterium
 differs from

 tritium
 in having one

a.
less neutron.

c.
m

ore electron.
b.

m
ore proton.

d.
m

ore neutron.

____ 119. 
A

ll isotopes of hydrogen contain
a.

one neutron.
c.

one proton.
b.

tw
o electrons.

d.
tw

o nuclei.

____ 120. 
Protium

 contains one proton and
a.

one neutron.
c.

no neutrons.
b.

tw
o neutrons.

d.
three electrons.

____ 121. 
H

elium
-4 and helium

-3 are
a.

isotopes.
c.

com
pounds.

b.
different elem

ents.
d.

nuclei.

____ 122. 
Isotopes of each elem

ent differ in
a.

the num
ber of neutrons in the nucleus.

b.
atom

ic num
ber.

c.
the num

ber of electrons in the highest energy level.
d.

the total num
ber of electrons.

____ 123. 
The atom

ic num
ber of oxygen, 8, indicates that there are eight

a.
protons in the nucleus of an oxygen atom

.
b.

oxygen nuclides.
c.

neutrons outside the oxygen atom
's nucleus.

d.
energy levels in the oxygen atom

's nucleus.
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____ 124. 
The total num

ber of protons and neutrons in the nucleus of an atom
 is its

a.
atom

ic num
ber.

c.
m

ass num
ber.

b.
A

vogadro constant.
d.

num
ber of neutrons.

____ 125. 
A

s the m
ass num

ber of the isotopes of an elem
ent increases, the num

ber of protons
a.

decreases.
b.

increases.
c.

rem
ains the sam

e.
d.

doubles each tim
e the m

ass num
ber increases.

____ 126. 
A

s the atom
ic num

ber increases, the num
ber of electrons in an atom

a.
decreases.

c.
rem

ains the sam
e.

b.
increases.

d.
is undeterm

ined.

____ 127. 
A

ll atom
s of the sam

e elem
ent have the sam

e
a.

atom
ic m

ass.
c.

m
ass num

ber.
b.

num
ber of neutrons.

d.
atom

ic num
ber.

____ 128. 
A

tom
s of the sam

e elem
ent can differ in

a.
chem

ical properties.
c.

atom
ic num

ber.
b.

m
ass num

ber.
d.

num
ber of protons and electrons.

____ 129. 
In determ

ining atom
ic m

ass units, the standard is the
a.

C
-12 atom

.
c.

H
-1 atom

.
b.

C
-14 atom

.
d.

O
-16 atom

.

____ 130. 
The abbreviation for atom

ic m
ass unit is

a.
am

u.
c.

a.
b.

m
u.

d.
�.

____ 131. 
The relative atom

ic m
ass of an atom

 can be found by com
paring the m

ass of the atom
 to the m

ass of
a.

one atom
 of carbon-12.

c.
a proton.

b.
one atom

 of hydrogen-1.
d.

uranium
-235.

____ 132. 
The average atom

ic m
ass of an elem

ent is the average of the atom
ic m

asses of its
a.

naturally occurring isotopes.
c.

nonradioactive isotopes.
b.

tw
o m

ost abundant isotopes.
d.

artificial isotopes.

____ 133. 
The atom

ic m
ass of an isotope is its

a.
average atom

ic m
ass.

c.
atom

ic num
ber.

b.
isotopic m

ass num
ber.

d.
relative atom

ic m
ass.

____ 134. 
The carbon-12 atom

 is assigned a relative m
ass of exactly

a.
1 am

u.
c.

12 am
u.

b.
6 am

u.
d.

100 am
u.

____ 135. 
The average atom

ic m
ass of an elem

ent depends on both the m
asses of its isotopes and each isotope's

a.
atom

ic num
ber.

c.
relative abundance.

b.
radioactivity.

d.
m

ass num
ber.
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____ 136. 
The average atom

ic m
ass of an elem

ent
a.

is the m
ass of the m

ost abundant isotope.
b.

m
ay not equal the m

ass of any of its isotopes.
c.

cannot be calculated.
d.

alw
ays adds up to 100.

____ 137. 
A

 single atom
 of an isotope does not have a(n)

a.
relative atom

ic m
ass.

c.
m

ass num
ber.

b.
atom

ic num
ber.

d.
average atom

ic m
ass.

____ 138. 
The atom

ic m
ass listed in the periodic table is the

a.
average atom

ic m
ass.

b.
relative atom

ic m
ass of the m

ost abundant isotope.
c.

relative atom
ic m

ass of the m
ost stable radioactive isotope.

d.
m

ass num
ber of the m

ost abundant isotope.

____ 139. 
A

n alum
inum

 isotope consists of 13 protons, 13 electrons, and 14 neutrons. Its m
ass num

ber is
a.

13.
c.

27.
b.

14.
d.

40.

____ 140. 
A

n atom
 of potassium

 has 19 protons and 20 neutrons. W
hat is its m

ass num
ber?

a.
19

c.
39

b.
20

d.
10

____ 141. 
A

 neutral carbon atom
 (atom

ic num
ber 6) has

a.
3 electrons and 3 neutrons.

c.
3 protons and 3 electrons.

b.
6 protons.

d.
3 protons and 3 neutrons.

____ 142. 
Zn-66 (atom

ic num
ber 30) has

a.
30 neutrons.

c.
36 neutrons.

b.
33 neutrons.

d.
96 neutrons.

____ 143. 
A

g-109 has 62 neutrons. The neutral atom
 has

a.
40 electrons.

c.
53 electrons.

b.
47 electrons.

d.
62 electrons.

____ 144. 
C

hlorine has atom
ic num

ber 17 and m
ass num

ber 35. It has
a.

17 protons, 17 electrons, and 18 neutrons.
b.

35 protons, 35 electrons, and 17 neutrons.
c.

17 protons, 17 electrons, and 52 neutrons.
d.

18 protons, 18 electrons, and 17 neutrons.

____ 145. 
N

ickel-60 (atom
ic num

ber 28) has
a.

28 neutrons.
c.

60 neutrons.
b.

32 neutrons.
d.

88 neutrons.

____ 146. 
C

arbon-14 (atom
ic num

ber 6), the radioactive nuclide used in dating fossils, has
a.

6 neutrons.
c.

10 neutrons.
b.

8 neutrons.
d.

14 neutrons.
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____ 147. 
Sulphur-34 (atom

ic num
ber 16) contains

a.
34 protons.

c.
18 neutrons.

b.
18 protons.

d.
16 neutrons.

____ 148. 
Phosphorus-33 (atom

ic num
ber 15) contains

a.
33 protons.

c.
33 neutrons.

b.
18 neutrons.

d.
18 protons.

____ 149. 
Silicon-30 contains 14 protons. It also contains
a.

16 electrons.
c.

30 neutrons.
b.

16 neutrons.
d.

44 neutrons.

____ 150. 
N

eon-22 contains 12 neutrons. It also contains
a.

12 protons.
c.

22 electrons.
b.

22 protons.
d.

10 protons.

____ 151. 
C

alcium
-48 (atom

ic num
ber 20) contains

a.
20 electrons.

c.
20 neutrons.

b.
48 protons.

d.
28 protons.

____ 152. 
A

rgon (atom
ic num

ber 18 and m
ass num

ber 40) has ____ protons in its nucleus.
a.

22
c.

40
b.

9
d.

18

____ 153. 
A

n electrically neutral atom
 of m

ercury (atom
ic num

ber 80) has
a.

80 neutrons and 80 electrons.
c.

80 protons and 80 neutrons.
b.

40 protons and 40 electrons.
d.

80 protons and 80 electrons.

____ 154. 
The num

ber of atom
s in 1 m

ol of carbon is
a.

6.022 � 10
22.

c.
5.022 � 10

22.
b.

6.022 � 10
23.

d.
5.022 � 10

23.

____ 155. 
The num

ber of atom
s in a m

ole of any pure substance is called
a.

its atom
ic num

ber.
c.

its m
ass num

ber.
b.

A
vogadro's constant.

d.
its gram

-atom
ic num

ber.

____ 156. 
A

s the atom
ic m

asses of the elem
ents in the periodic table increase, the num

ber of atom
s in 1 m

ol of each 
elem

ent
a.

decreases.
c.

rem
ains the sam

e.
b.

increases.
d.

becom
es a negative num

ber.

____ 157. 
The atom

ic num
ber of neon is 10. The atom

ic num
ber of calcium

 is 20. C
om

pared w
ith a m

ole of neon, a 
m

ole of calcium
 contains

a.
tw

ice as m
any atom

s.
c.

an equal num
ber of atom

s.
b.

half as m
any atom

s.
d.

20 tim
es as m

any atom
s.

____ 158. 
To determ

ine the m
olar m

ass of an elem
ent, one m

ust know
 the elem

ent's
a.

A
vogadro constant.

c.
num

ber of isotopes.
b.

atom
ic num

ber.
d.

average atom
ic m

ass.
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____ 159. 
If sam

ples of tw
o different elem

ents each represent one m
ole, then

a.
they are equal in m

ass.
c.

their m
olar m

asses are equal.
b.

they contain the sam
e num

ber of atom
s.

d.
they have the sam

e atom
ic m

ass.

____ 160. 
A

n A
vogadro's constant am

ount of any elem
ent is equivalent to

a.
the atom

ic num
ber of that elem

ent.
c.

6.022 � 10
23 particles.

b.
the m

ass num
ber of that elem

ent.
d.

100 g of that elem
ent.

____ 161. 
A

vogadro's constant is
a.

the m
axim

um
 num

ber of electrons that all the energy levels can accom
m

odate.
b.

the num
ber of protons and neutrons that can fit in the shells of the nucleus.

c.
the num

ber of particles in 1 m
ole of a pure substance.

d.
the num

ber of particles in exactly 1 gram
 of a pure substance.

____ 162. 
M

olar m
ass

a.
is the m

ass in gram
s of one m

ole of a substance.
b.

is num
erically equal to the average atom

ic m
ass of the elem

ent.
c.

both a and b
d.

neither a nor b

____ 163. 
The m

ass of 1 m
ol of chrom

ium
 (atom

ic m
ass 51.996 am

u) is
a.

12 g.
c.

51.996 g.
b.

198 g.
d.

6.02 � 10
23 g.

____ 164. 
A

 m
ass of 6.005 g of carbon (atom

ic m
ass 12.010 am

u) contains
a.

1 m
ol C

.
c.

0.5000 m
ol C

.
b.

2 atom
s C

.
d.

1 atom
 O

.

____ 165. 
A

 quantity of sodium
 (atom

ic m
ass 22.99 am

u) contains 6.02 � 10
23 atom

s. The m
ass of the sodium

 is
a.

6.02 � 10
23 g.

c.
22.99 g.

b.
3.88 g.

d.
not determ

inable.

____ 166. 
The m

ass of tw
o m

oles of oxygen atom
s (atom

ic m
ass 16 am

u) is
a.

16 g.
c.

48 g.
b.

32 g.
d.

64 g.

____ 167. 
The m

ass of a sam
ple containing 3.5 m

ol of silicon atom
s (atom

ic m
ass 28.0855 am

u) is
a.

28 g.
c.

72 g.
b.

35 g.
d.

98 g.

____ 168. 
W

hat is the num
ber of m

oles of chem
ical units represented by 9.03 � 10

24 units?
a.

1.50 m
ol

c.
10.0 m

ol
b.

9.03 m
ol

d.
15.0 m

ol

____ 169. 
The m

ass of 2.50 m
ol of calcium

 atom
s (atom

ic m
ass 40.08 am

u) is approxim
ately

a.
10.0 g.

c.
100 g.

b.
42.5 g.

d.
250 g.

____ 170. 
H

ow
 m

any m
oles of atom

s are in 50.15 g of m
ercury (atom

ic m
ass 200.59 am

u)?
a.

0.1001 m
ol

c.
0.2500 m

ol
b.

0.1504 m
ol

d.
0.4000 m

ol
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____ 171. 
A

 prospector finds 39.39 g of gold (atom
ic m

ass 196.9665 am
u). She has

a.
1.20 � 10

23 atom
s.

c.
4.30 � 10

23 atom
s.

b.
2.30 � 10

23 atom
s.

d.
6.02 � 10

23 atom
s.

____ 172. 
A

 sam
ple of tin (atom

ic m
ass 118.69 am

u) contains 3.01 � 10
23 atom

s. The m
ass of the sam

ple is
a.

3.01 g.
c.

72.6 g.
b.

59.3 g.
d.

11 g.

____ 173. 
The m

ass of a sam
ple of nickel (atom

ic m
ass 58.69 am

u) is 176.07 g. It contains
a.

1.7607 � 10
24 atom

s.
c.

5.869 � 10
23 atom

s.
b.

1.806 � 10
24 atom

s.
d.

5.869 � 10
24 atom

s.

____ 174. 
The m

ass of a sam
ple of nickel (atom

ic m
ass 58.69 am

u) is 11.74 g. It contains
a.

1.174 � 10
23 atom

s.
c.

1.869 � 10
23 atom

s.
b.

1.205 � 10
23 atom

s.
d.

3.256 � 10
23 atom

s.

____ 175. 
The m

ass of exactly 5 m
ol of cesium

 (atom
ic m

ass 132.9 am
u) is

a.
664.5 g.

c.
6.02 � 10

23 g.
b.

132.9 g.
d.

5 g.

____ 176. 
W

hich of the follow
ing statem

ents is true?  
a.

A
tom

s of the sam
e elem

ent m
ay have different m

asses.
b.

A
tom

s m
ay be divided in ordinary chem

ical reactions.
c.

A
tom

s can never com
bine w

ith any other atom
s.

d.
M

atter is com
posed of large particles called atom

s.

____ 177. 
Experim

ents w
ith cathode rays led to the discovery of the

a.
proton.

c.
neutron.

b.
nucleus.

d.
electron.

____ 178. 
A

fter m
easuring the ratio of the charge of a cathode-ray particle to its m

ass, Thom
son concluded that the 

particles
a.

had no m
ass.

c.
had a very large m

ass.
b.

had a very sm
all m

ass.
d.

carried a positive charge.

____ 179. 
M

illikan's experim
ents

a.
dem

onstrated that the electron carried no charge.
b.

dem
onstrated that the electron carried the sm

allest possible positive charge.
c.

m
easured the charge on the electron.

d.
dem

onstrated that the electron w
as m

assless.

____ 180. 
B

ecause any elem
ent used in the cathode produced electrons, scientists concluded that

a.
all atom

s contained electrons.
c.

atom
s w

ere indivisible.
b.

only m
etals contained electrons.

d.
atom

s carried a negative charge.

____ 181. 
B

ecause m
ost particles fired at m

etal foil passed straight through, R
utherford concluded that

a.
atom

s w
ere m

ostly em
pty space.

c.
electrons form

ed the nucleus.
b.

atom
s contained no charged particles.

d.
atom

s w
ere indivisible.
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____ 182. 
B

ecause a few
 positively charged particles bounced back from

 the foil, R
utherford concluded that such 

particles w
ere

a.
striking electrons.

b.
indivisible.

c.
repelled by densely packed regions of positive charge.

d.
m

agnetic.

____ 183. 
W

hat did R
utherford conclude about the structure of the atom

?
a.

A
n atom

 is indivisible.
b.

Electrons m
ake up the center of an atom

.
c.

A
n atom

 carries a positive charge.
d.

A
n atom

 contains a sm
all, dense, positively charged central region.

____ 184. 
A

 positively charged particle in an atom
 is a(n)

a.
proton.

c.
electron.

b.
neutron.

d.
positron.

____ 185. 
A

 nuclear particle that has about the sam
e m

ass as a proton, but w
ith no electrical charge, is called a(n)

a.
nuclide.

c.
electron.

b.
neutron.

d.
isotope.

____ 186. 
The nucleus of m

ost atom
s is com

posed of
a.

tightly packed protons.
c.

tightly packed protons and neutrons.
b.

tightly packed neutrons.
d.

loosely connected protons and electrons.

____ 187. 
A

n atom
 is electrically neutral because

a.
neutrons balance the protons and electrons.

b.
nuclear forces stabilize the charges.

c.
the num

bers of protons and electrons are equal.
d.

the num
bers of protons and neutrons are equal.

____ 188. 
M

ost of the volum
e of an atom

 is occupied by the
a.

nucleus.
c.

electron cloud.
b.

nuclides.
d.

protons.

____ 189. 
The sm

allest unit of an elem
ent that can exist either alone or in com

bination w
ith other such particles of the 

sam
e or different elem

ents is the
a.

electron.
c.

neutron.
b.

proton.
d.

atom
.

____ 190. 
Isotopes of each elem

ent differ in
a.

the num
ber of neutrons in the nucleus.

b.
atom

ic num
ber.

c.
the num

ber of electrons in the highest energy level.
d.

the total num
ber of electrons.

____ 191. 
The total num

ber of protons and neutrons in the nucleus of an atom
 is its

a.
atom

ic num
ber.

c.
m

ass num
ber.

b.
A

vogadro constant.
d.

num
ber of neutrons.
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____ 192. 
The average atom

ic m
ass of an elem

ent depends on both the m
asses of its isotopes and each isotope's

a.
atom

ic num
ber.

c.
relative abundance.

b.
radioactivity.

d.
m

ass num
ber.

____ 193. 
A

n alum
inum

 isotope consists of 13 protons, 13 electrons, and 14 neutrons. Its m
ass num

ber is
a.

13.
c.

27.
b.

14.
d.

40.

____ 194. 
A

 neutral carbon atom
 has

a.
3 electrons and 3 neutrons.

c.
3 protons and 3 electrons.

b.
6 protons.

d.
3 protons and 3 neutrons.

____ 195. 
C

hlorine has atom
ic num

ber 17 and m
ass num

ber 35. It has
a.

17 protons, 17 electrons, and 18 neutrons.
b.

35 protons, 35 electrons, and 17 neutrons.
c.

17 protons, 17 electrons, and 52 neutrons.
d.

18 protons, 18 electrons, and 17 neutrons.

____ 196. 
W

hich of the parts of the 1st A
tom

ic Theory that have been m
odified?  C

H
O

O
SE A

LL C
O

R
R

EC
T 

A
N

SW
ER

S!
a.

A
ll M

atter is com
posed of A

tom
s.

b.
A

tom
s com

bine in sim
ple w

hole num
ber ratios to form

 com
pounds.

c.
A

tom
s of an elem

ent are identical.
d.

In chem
ical reactios A

tom
s are com

bined, seperated, or rearranged.
e.

A
tom

s are com
posed of protons, neutrons, and electrons.

f.
A

tom
s can not be subdivided, created, or destroyed.

g.
A

tom
s have a nucleus and electron cloud.


