Atom / Periodic Table Test - Standards 92111 and 92113 and 92114
Multiple Choice
Identify the letter of the choice that best completes the statement or answers the question.
____
1.
How many protons does an atom with an atomic number of 23 and a mass number of 51 have?

	a.
	23
	c.
	51

	b.
	28
	d.
	74


____
2.
An atom has no overall charge if it contains equal numbers of

	a.
	electrons and protons.
	c.
	neutrons and electrons.

	b.
	neutrons and protons.
	d.
	None of the above


____
3.
Which statement about protons is true?

	a.
	Protons have a mass of [image: image1.png]et



 amu.

	b.
	Protons have no charge.

	c.
	Protons are part of the nucleus of an atom.

	d.
	Protons circle the nucleus of an atom.


____
4.
Which statement about neutrons is true?

	a.
	Neutrons have a mass of 1 amu.

	b.
	Neutrons circle the nucleus of an atom.

	c.
	Neutrons are the only particles that make up the nucleus.

	d.
	Neutrons have a negative charge.


____
5.
Which of the following determines the identity of an element?

	a.
	atomic number
	c.
	atomic mass

	b.
	mass number
	d.
	overall charge


____
6.
Isotopes exist because atoms of the same element can have different numbers of

	a.
	protons.
	c.
	electrons.

	b.
	neutrons.
	d.
	None of the above


____
7.
The isotope of uranium used in nuclear reactors, uranium-235, contains 92 protons. Another isotope, uranium-238, contains ____ electrons.

	a.
	92
	c.
	143

	b.
	95
	d.
	146


____
8.
The smallest particle into which an element can be divided and still be the same substance is a(n)

	a.
	electron.
	c.
	atom.

	b.
	proton.
	d.
	molecule.


____
9.
In his model of the atom, Rutherford calculated that the diameter of the nucleus was ____ times smaller than the atom.

	a.
	100
	c.
	10,000

	b.
	1,000
	d.
	100,000


____
10.
The current model of the atom suggests that

	a.
	electron clouds surround the nucleus.

	b.
	proton clouds surround the nucleus.

	c.
	electrons travel in definite paths around the nucleus.

	d.
	the exact path of a moving electron can be predicted.


____
11.
Atoms are composed of 

	a.
	electrons and neutrons.
	c.
	electrons, protons, and neutrons.

	b.
	protons and neutrons.
	d.
	atomic mass units.


____
12.
What particles make up a nucleus?

	a.
	electrons and neutrons
	c.
	protons and neutrons

	b.
	neutrons
	d.
	electrons, protons, and neutrons


____
13.
The least massive particles of an atom are

	a.
	protons.
	c.
	electrons.

	b.
	neutrons.
	d.
	Both (a) and (b)


____
14.
Neutrons are particles that

	a.
	help make up the nucleus and have no charge.

	b.
	help make up the nucleus and are positively charged.

	c.
	are located outside of the nucleus and are negatively charged.

	d.
	are located outside of the nucleus and have no charge.


____
15.
Electrons are particles that

	a.
	help make up the nucleus and are negatively charged.

	b.
	help make up the nucleus and are positively charged.

	c.
	are located outside of the nucleus and are negatively charged.

	d.
	are located outside of the nucleus and have no charge.


____
16.
An atom becomes an ion when

	a.
	there are equal numbers of protons and electrons.

	b.
	there are equal numbers of protons, neutrons, and electrons.

	c.
	there are unequal numbers of protons and electrons.

	d.
	None of the above


____
17.
The atomic number of an atom is the total number of ____ in the nucleus.

	a.
	protons and electrons
	c.
	protons

	b.
	protons and neutrons
	d.
	neutrons


____
18.
Which of the following statements describes isotopes?

	a.
	Isotopes are atoms of the same element.

	b.
	Isotopes have the same number of protons but have different numbers of neutrons.

	c.
	Isotopes have the same atomic number but have different mass numbers.

	d.
	all of the above


____
19.
Isotopes have different

	a.
	atomic numbers.
	c.
	chemical properties.

	b.
	mass numbers.
	d.
	charges.


____
20.
If a boron atom has 5 protons, 6 neutrons, and 5 electrons, it has a mass number of  

	a.
	11.
	c.
	6.

	b.
	10.
	d.
	5.


____
21.
Atoms that are isotopes of each other 

	a.
	are the same element.
	c.
	have different charges.

	b.
	are different elements.
	d.
	have different properties.


____
22.
All atoms of an element are the same because

	a.
	the number of protons in each atom is the same. 

	b.
	the number of neutrons in each atom is the same. 

	c.
	the number of electrons in each atom is the same. 

	d.
	they are not isotopes.


____
23.
How can you distinguish between isotopes?

	a.
	Look at the atomic number. 
	c.
	Look at the mass number.

	b.
	Look at the number of protons.
	d.
	All of the above


____
24.
Atomic mass is calculated by finding the

	a.
	sum of the masses of all the isotopes of an element.

	b.
	sum of the masses of all the naturally occurring isotopes of an element.

	c.
	weighted average of the masses of the radioactive isotopes of an element.

	d.
	weighted average of the masses of all the naturally occurring isotopes of an element.


____
25.
An atom of oxygen with 8 protons, 8 electrons, and 8 neutrons would have a mass number of

	a.
	4
	c.
	16

	b.
	8
	d.
	24


____
26.
Protons push away from one another in the nucleus because of the 

	a.
	gravitational force.
	c.
	strong force.

	b.
	electromagnetic force.
	d.
	weak force.


____
27.
The ____ plays a key role in radioactive decay in which a neutron changes into a proton and an electron.

	a.
	gravitational force
	c.
	strong force

	b.
	electromagnetic force
	d.
	weak force


____
28.
A lithium atom has 3 protons, 3 neutrons, and 3 electrons. Which of the following sets of particles represents an isotope of this atom?

	a.
	4 protons, 3 neutrons, and 4 electrons
	c.
	3 protons, 3 neutrons, and 2 electrons

	b.
	3 protons, 4 neutrons, and 3 electrons
	d.
	4 protons, 4 neutrons, and 4 electrons


____
29.
Which of the following sets of particles represents an ion?

	a.
	19 protons, 19 neutrons, and 19 electrons

	b.
	20 protons, 19 neutrons, and 20 electrons

	c.
	19 protons, 20 neutrons, and 19 electrons

	d.
	19 protons, 19 neutrons, and 18 electrons


____
30.
An atom of aluminum-27 will have all of the following EXCEPT

	a.
	13 protons.
	c.
	13 electrons.

	b.
	13 neutrons.
	d.
	an atomic number of 13.


Examine the illustration below and answer the questions that follow.
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____
31.
This is an illustration of an atom of

	a.
	hydrogen-2.
	c.
	helium-3.

	b.
	hydrogen-3.
	d.
	helium-4.


____
32.
What is the mass number of this atom? 

	a.
	1
	c.
	3

	b.
	2
	d.
	5


____
33.
This atom is a(n) ____ of helium-4.

	a.
	ion
	c.
	atomic mass unit (amu)

	b.
	isotope
	d.
	None of the above


____
34.
What is this atom's atomic number? 

	a.
	1
	c.
	3

	b.
	2
	d.
	4


____
35.
One property of most nonmetals is that they are

	a.
	shiny.
	c.
	flattened when hit with a hammer.

	b.
	poor conductors of electric current.
	d.
	solids at room temperature.


____
36.
Alkaline-earth metals ____ than alkali metals.

	a.
	are more reactive
	c.
	have lower atomic numbers

	b.
	have greater density
	d.
	are more explosive


____
37.
The element ____ is a metalloid.

	a.
	silicon, Si
	c.
	lead, Pb

	b.
	carbon, C
	d.
	phosphorus, P


____
38.
Most metals

	a.
	are easily shattered.

	b.
	are bad conductors of electric current.

	c.
	are made of atoms with many electrons in their outer energy level.

	d.
	are made of atoms with few electrons in their outer energy level.


____
39.
____ is a gas at room temperature, and its atoms have six electrons in their outer level.

	a.
	Nitrogen
	c.
	Oxygen

	b.
	Bromine
	d.
	Sulfur


____
40.
When an element seemed to be missing from his periodic table, Mendeleev

	a.
	predicted that the element would be discovered.

	b.
	predicted the properties of the missing element.

	c.
	left a gap in his table for the missing element.

	d.
	All of the above


____
41.
The elements in a period on the periodic table become

	a.
	more metallic moving from top to bottom.

	b.
	less metallic moving from left to right. 

	c.
	less metallic moving from top to bottom.

	d.
	more metallic moving from left to right.


____
42.
Which of the following statements is NOT true of elements on the periodic table?

	a.
	Elements are arranged by increasing atomic number.

	b.
	Elements to the left of the zigzag line are metalloids.

	c.
	Elements that are in the same group tend to have similar properties.

	d.
	Elements in the column farthest to the right are unreactive.


____
43.
The zigzag line on the periodic table helps you to identify

	a.
	the physical state of an element at room temperature.

	b.
	the group number for an element.

	c.
	where the lanthanides and actinides belong.

	d.
	elements as metals, nonmetals, or metalloids.


____
44.
On the periodic table, a row of elements is called a(n)

	a.
	atomic line.
	c.
	group.

	b.
	period.
	d.
	family.


____
45.
On the periodic table, a column of elements is called

	a.
	an atomic line.
	c.
	a group or family.

	b.
	a period.
	d.
	a transition.


____
46.
How many elements are in the first period of the periodic table?

	a.
	1
	c.
	8

	b.
	2
	d.
	18


____
47.
In the periodic table, elements are classified as ____ according to their properties.

	a.
	solid, liquid, or gas
	c.
	metals, nonmetals, and metalloids

	b.
	neutral or ionized
	d.
	bondable or not bondable


____
48.
Which of the following metals is most reactive?

	a.
	lithium (Li)
	c.
	titanium (Ti)

	b.
	calcium (Ca)
	d.
	All metals have the same reactivity.


____
49.
Atoms of most nonmetals have ____ electrons in their outer energy level.

	a.
	few
	c.
	an almost complete set of

	b.
	about a half-complete set of
	d.
	a complete set of


____
50.
Atoms of most metalloids have ____ electrons in their outer energy level.

	a.
	few
	c.
	an almost complete set of

	b.
	about a half-complete set of
	d.
	a complete set of


____
51.
Atoms of one group of nonmetals, the noble gases, have ____ electrons in their outer energy level.

	a.
	few
	c.
	an almost complete set of

	b.
	about a half-complete set of
	d.
	a complete set of


____
52.
Which class of elements are also called semiconductors?

	a.
	metals
	c.
	metalloids

	b.
	nonmetals
	d.
	noble gases


____
53.
Air is mainly composed of elements that are

	a.
	metals.
	c.
	metalloids.

	b.
	nonmetals.
	d.
	noble gases.


____
54.
Elements in a family or group in the periodic table often share similar properties because

	a.
	they look alike.

	b.
	they are found in the same place on Earth.

	c.
	they have the same physical state.

	d.
	their atoms have the same number of electrons in their outer energy level.


____
55.
Alkali metals are the most reactive of all the metals because they have ____ electron(s) in their outer energy level.

	a.
	1
	c.
	7

	b.
	2
	d.
	8


____
56.
Why are alkaline-earth metals less reactive than alkali metals?

	a.
	It is easier for atoms to give away two electrons than to give away one electron.

	b.
	It is more difficult for atoms to give away two electrons than to give away one electron.

	c.
	Alkaline-earth metals are less dense than alkali metals.

	d.
	none of the above


____
57.
Which of the following is the LEAST reactive?

	a.
	alkali metal
	c.
	halogen

	b.
	alkaline-earth metal
	d.
	noble gas


____
58.
Why are halogens considered to be the most reactive group of nonmetals?

	a.
	Their atoms give up only one electron to have a complete outer level.

	b.
	Their atoms give up only two electrons to have a complete outer level.

	c.
	Their atoms gain only one electron to have a complete outer level.

	d.
	Their atoms gain only two electrons to have a complete outer level.


____
59.
The element that would be added to the periodic table just below astatine, At, would have

	a.
	an atomic number of 117.
	c.
	an atomic mass of 117.

	b.
	a mass number of 117.
	d.
	All of the above


____
60.
Which of the following characteristics would you expect element 118 to have?

	a.
	It would be an unreactive nonmetal.

	b.
	It would be a noble gas.

	c.
	Its atoms would have a full set of electrons in their outer level.

	d.
	all of the above


____
61.
Atoms of elements in the same group as oxygen have ____ electrons in their outer level.

	a.
	2
	c.
	8

	b.
	6
	d.
	16


Below is a model of an atom. Examine the model and answer the questions that follow.
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____
62.
The atom represented by the model makes up an element that belongs to which group on the periodic table?

	a.
	Group 1—alkali metals
	c.
	Group 17—halogens

	b.
	Group 2—alkaline-earth metals
	d.
	Group 18—noble gases


____
63.
The ability of some elements to give off nuclear radiation is referred to as

	a.
	radioactive decay.
	c.
	nuclear radiation.

	b.
	radioactivity.
	d.
	activation energy.


____
64.
The process in which the nucleus of a radioactive atom releases nuclear radiation is

	a.
	nuclear decay.
	c.
	radioactive decay.

	b.
	activation energy.
	d.
	radioactivity.


____
65.
How does a nucleus become stable?

	a.
	It emits gamma rays.
	c.
	It emits beta particles.

	b.
	It emits alpha particles.
	d.
	all of the above


____
66.
The process in which a large nucleus splits into two smaller nuclei with the release of energy is

	a.
	gamma decay.
	c.
	nuclear fission.

	b.
	alpha decay.
	d.
	nuclear fusion.


____
67.
Atomic nuclei emit radiation in order to 

	a.
	achieve atomic decay.

	b.
	achieve a stable number of protons and neutrons.

	c.
	go through one or more half-lives.

	d.
	None of the above


Short Answer

68.
Write a simple description of an atom for somebody who knows nothing about atoms. For example, you might explain atoms and atomic structure to a young child. Use diagrams and examples in your description. Be sure to use the following terms in your answer: protons, electrons, neutrons, nucleus, and electron clouds.

69.
Particle accelerators are devices that speed up charged particles in order to smash them together. Sometimes the result of the collision is a new nucleus. How can scientists determine whether the nucleus formed is that of a new element or that of a new isotope of a known element?

70.
Study the models below, and answer the questions that follow:
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a.
Which models represent isotopes of the same element?

b.
What is the atomic number for (a)?

c.
What is the mass number for (b)?

71.
What causes the properties of elements in a group to be similar?

72.
What does the periodic law state?  How is the periodic law helpful in determining the properties of an element?
