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Unit 3 Review Problems
	1.
	Which of the following elements has an electron configuration of 1s22s22p63s23p1?
	 

	

	 
	 

A.

lithium

B.

aluminum

 

C.

phosphorus

 

D.

calcium


	


	2.
	Which of the following trends in the periodic table should be expected as the atomic number of the halogens increases from fluorine (F) to iodine (I)?
	 

	

	 
	 

A.

Atomic radius decreases.

B.

Electronegativity decreases.

 

C.

Atomic mass decreases.

 

D.

Electron number decreases.


	


	3.
	Which of the following comparisons correctly describes subatomic particles?
	 

	

	 
	 

A.

An electron has a negative charge and a mass larger than the mass of a proton.

 

B.

A neutron has a negative charge and a mass smaller than the mass of a proton.

C.

A neutron has a neutral charge and a mass larger than the mass of an electron.

 

D.

A proton has a positive charge and a mass smaller than the mass of an electron.


	


	4.
	The atomic number of an element indicates which of the following?
	 

	

	 
	 

A.

the number of neutrons in the atom

B.

the number of protons in the atom

 

C.

the sum of the neutrons and protons in the atom

 

D.

the sum of the protons and electrons in the atom


	

	5.
	Which of the following elements has the greatest electronegativity?
	 

	

	 
	 

A.

hydrogen (H)

B.

fluorine (F)

 

C.

astatine (At)

 

D.

francium (Fr)


	


	6.
	Which of the following characteristics of an element can be determined precisely by considering only the element’s specific position on the periodic table?
	 

	

	 
	 

A.

radius of each ion

 

B.

density of the solid

 

C.

boiling point of the liquid

D.

number of protons in each atom


	


	7.
	[image: image1]is the electron configuration for which element?
	 

	

	 
	 

A.

aluminum (Al)

 

B.

argon (Ar)

C.

potassium (K)

 

D.

sodium (Na)


	


	8.
	Which of the following statements describes the elements in family 16 of the periodic table?
	 

	

	 
	A.

They have six valence electrons.

 

B.

They are all gases at room temperature.

 

C.

They exist commonly as cations in nature.

 

D.

They combine easily with elements in family 17.


	


	9.
	The table below contains a list of properties for an unidentified element, X.
	 

	[image: image2]
Based on the properties in the table, to which of the following groups from the periodic table does element X most likely belong?

	 
	A.

1 (1A)

 

B.

2 (2A)

 

C.

14 (4A)

 

D.

16 (6A)


	


	10.
	Which of the following elements has characteristics of some metals and also of some nonmetals?
	 

	

	 
	A.

antimony (51Sb)

 

B.

calcium (20Ca)

 

C.

sulfer (16S)

 

D.

zinc (30Zn)


	


	11.
	Which of the following sections of the periodic table contains only metals?
	 

	

	 
	A.

group 2

 

B.

group 18

 

C.

period 2

 

D.

period 6


	


	12.
	Which of the following trends in the periodic table should be expected as the atomic number of the halogens increases from fluorine (F) to iodine (I)?
	 

	

	 
	 

A.

Atomic radius decreases.

B.

Electronegativity decreases.

 

C.

Atomic mass decreases.

 

D.

Electron number decreases.


	


	13.
	Identify an element that would have a chemical reactivity similar to that of chlorine.
	 

	


14. Which scientist classified elements into four categories: gases, metals, nonmetals, and earths?

a.
Mendeleev
c.
Newlands


b.
Lavoisier
d.
Mosely

15. Which category of elements have the property of being malleable and ductile?

a.
gases
c.
metalloids


b.
metals
d.
nonmetals

[image: image3.png]



16. Which region is referred to as the p-block on the diagram?


a.
A
c.
C


b.
B
d.
D

[image: image4.png]



17. Which region contains the alkaline earth metal family of elements?

a.
A
c.
C


b.
B
d.
D

[image: image5.png]



18. Which region contains elements with an electron configuration that ends with p3?

a.
A
c.
C


b.
B
d.
D
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19. Which diagram correctly depicts the general trend in first ionization energy?

a.
a
c.
c


b.
b
d.
d

[image: image7.png]



20. Which element is the most metallic?

a.
A
c.
C


b.
B
d.
D

21. Which correctly describes elements in the same group?

a.
They have the same number of valence electrons.


b.
They have electrons in the same outermost energy level.


c.
They have the same atomic radius.


d.
They must be in the same state of matter.

22. Which is the most important characteristic in detemining an element’s chemical properties?

a.
the number of protons and neutrons in its nucleus


b.
which period it is found in


c.
the number of valence electrons it contains


d.
its outermost energy level

23. Which of the following elements is a metal?

a.
Boron
c.
Magnesium


b.
Nitrogen
d.
Carbon

Answer Key

	3.
	High School | Chemistry | Multiple Choice | 2008 | Question 8 
Reporting Category: Atomic Structure and Periodicity Standard(s): Atomic Structure and Nuclear Chemistry - C 2.4 
	 

	Which of the following elements has an electron configuration of 1s22s22p63s23p1?

	 
	 

A.

lithium

[image: image8]
B.

aluminum

 

C.

phosphorus

 

D.

calcium


	


	6.
	High School | Chemistry | Multiple Choice | 2007 | Question 43 
Reporting Category: Atomic Structure and Periodicity Standard(s): Periodicity - C 3.4 
	 

	Which of the following trends in the
periodic table should be expected as the
atomic number of the halogens increases
from fluorine (F) to iodine (I)?

	 
	 

A.

Atomic radius decreases.

[image: image9]
B.

Electronegativity decreases.

 

C.

Atomic mass decreases.

 

D.

Electron number decreases.


	


	8.
	High School | Chemistry | Multiple Choice | 2008 | Question 29 
Reporting Category: Atomic Structure and Periodicity Standard(s): Atomic Structure and Nuclear Chemistry - C 2.2 
	 

	Which of the following comparisons
correctly describes subatomic particles?

	 
	 

A.

An electron has a negative charge
and a mass larger than the mass of
a proton.

 

B.

A neutron has a negative charge
and a mass smaller than the mass of a
proton.

[image: image10]
C.

A neutron has a neutral charge
and a mass larger than the mass of an 
electron.

 

D.

A proton has a positive charge and
a mass smaller than the mass of an
electron.


	


	9.
	High School | Chemistry | Multiple Choice | 2007 | Question 12 
Reporting Category: Atomic Structure and Periodicity Standard(s): Periodicity - C 3.1 
	 

	The atomic number of an element
indicates which of the following?

	 
	 

A.

the number of neutrons in the atom

[image: image11]
B.

the number of protons in the atom

 

C.

the sum of the neutrons and protons
in the atom

 

D.

the sum of the protons and electrons
in the atom


	


	10.
	High School | Chemistry | Multiple Choice | 2008 | Question 35 
Reporting Category: Atomic Structure and Periodicity Standard(s): Periodicity - C 3.4 
	 

	Which of the following elements has the
greatest electronegativity?

	 
	 

A.

hydrogen (H)

[image: image12]
B.

fluorine (F)

 

C.

astatine (At)

 

D.

francium (Fr)


	


	11.
	High School | Chemistry | Multiple Choice | 2008 | Question 18 
Reporting Category: Atomic Structure and Periodicity Standard(s): Periodicity - C 3.1 
	 

	Which of the following characteristics of
an element can be determined precisely
by considering only the element’s specific
position on the periodic table?

	 
	 

A.

radius of each ion

 

B.

density of the solid

 

C.

boiling point of the liquid

[image: image13]
D.

number of protons in each atom


	


	12.
	High School | Chemistry | Multiple Choice | 2007 | Question 3 
Reporting Category: Atomic Structure and Periodicity Standard(s): Atomic Structure and Nuclear Chemistry - C 2.4 
	 

	[image: image14]is the electron
configuration for which element?

	 
	 

A.

aluminum (Al)

 

B.

argon (Ar)

[image: image15]
C.

potassium (K)

 

D.

sodium (Na)


	


	13.
	High School | Chemistry | Multiple Choice | 2007 | Question 44 
Reporting Category: Atomic Structure and Periodicity Standard(s): Periodicity - C 3.1 
	 

	Which of the following statements
describes the elements in family 16
of the periodic table?

	 
	[image: image16]
A.

They have six valence electrons.

 

B.

They are all gases at room temperature.

 

C.

They exist commonly as cations
in nature.

 

D.

They combine easily with elements
in family 17.


	


	15.
	High School | Chemistry | Multiple Choice | 2007 | Question 28 
Reporting Category: Atomic Structure and Periodicity Standard(s): Periodicity - C 3.1 
	 

	The table below contains a list of
properties for an unidentified element, X.

[image: image17]
Based on the properties in the table,
to which of the following groups from
the periodic table does element X most
likely belong?

	 
	[image: image18]
A.

1 (1A)

 

B.

2 (2A)

 

C.

14 (4A)

 

D.

16 (6A)


	


	17.
	High School | Chemistry | Multiple Choice | 2007 | Question 24 
Reporting Category: Atomic Structure and Periodicity Standard(s): Periodicity - C 3.2 
	 

	Which of the following elements has
characteristics of some metals and also
of some nonmetals?

	 
	[image: image19]
A.

antimony (51Sb)

 

B.

calcium (20Ca)

 

C.

sulfer (16S)

 

D.

zinc (30Zn)


	


	18.
	High School | Chemistry | Multiple Choice | 2007 | Question 29 
Reporting Category: Atomic Structure and Periodicity Standard(s): Atomic Structure and Nuclear Chemistry - C 2.2 
	 

	Ernest Rutherford performed an experiment in which he shot alpha particles through a thin layer of gold foil. He predicted that the alpha particles would travel straight through the gold atoms, as shown below.

[image: image20]
However, Rutherford observed that although most of the alpha particles passed straight through the foil, a few alpha particles were deflected, as shown below.

[image: image21]
Which of the following statements about the atom did Rutherford's experiment support?



	 
	 

A.

An atom contains protons, neutrons, and electrons.

[image: image22]
B.

An atom's nucleus is small and has a positive charge.

 

C.

Electrons follow a predictable path around the nucleus.

 

D.

Different isotopes of an element have different masses.


	


	19.
	High School | Chemistry | Multiple Choice | 2008 | Question 13 
Reporting Category: Atomic Structure and Periodicity Standard(s): Atomic Structure and Nuclear Chemistry - C 2.3 
	 

	A balanced equation is shown below.

C6H12O6(l) → 2C2H5OH(l) + 2CO2(g)

Which of the following statements
correctly compares the mass of the
reactant with the mass of the products
in this equation?

	 
	 

A.

The mass of the reactant is half
the mass of the products.

 

B.

The mass of the reactant is twice
the mass of the products.

 

C.

The mass of the reactant is one-fourth
the mass of the products.

[image: image23]
D.

The mass of the reactant is the same
as the mass of the products.


	


	20.
	High School | Chemistry | Multiple Choice | 2008 | Question 27 
Reporting Category: Atomic Structure and Periodicity Standard(s): Atomic Structure and Nuclear Chemistry - C 2.3 
	 

	Different amounts of ammonia gas (NH3) and hydrogen chloride gas (HCl) are combined in the laboratory. Some of the masses of the reactants and the products for two trials are shown below.

Experimental Masses of Ammonia and Hydrogen Chloride

Trial

Mass NH3
Mass HCl

Mass NH4Cl

1

3.40 g

7.30 g

10.70 g

2

?

?

32.10 g

Based on the law of constant composition, which of the following values correctly replace the question marks in the table?

	 
	 

A.

6.42 g of NH3 and 25.68 g of HCl

 

B.

8.50 g of NH3 and 18.25 g of HCl

[image: image24]
C.

10.20 g of NH3 and 21.90 g of HCl

 

D.

16.05 g of NH3 and 16.05 g of HCl


	


	21.
	High School | Chemistry | Multiple Choice | 2008 | Question 40 
Reporting Category: Atomic Structure and Periodicity Standard(s): Atomic Structure and Nuclear Chemistry - C 2.7 
	 

	An equation is shown below.

[image: image25]
Which kind of reaction does the
equation represent?

	 
	 

A.

alpha decay

 

B.

beta decay

 

C.

nuclear fission

[image: image26]
D.

nuclear fusion


	


	22.
	High School | Chemistry | Multiple Choice | 2008 | Question 11 
Reporting Category: Atomic Structure and Periodicity Standard(s): Periodicity - C 3.2 
	 

	Which of the following sections of the
periodic table contains only metals?

	 
	[image: image27]
A.

group 2

 

B.

group 18

 

C.

period 2

 

D.

period 6


	


	23.
	High School | Chemistry | Open Response | 2007 | Question 25 
Reporting Category: Atomic Structure and Periodicity Standard(s): Atomic Structure and Nuclear Chemistry - C 2.1 
	 

	An early model of the atom, shown below, incorrectly described the structure of the atom as an area of positive charges with small, negatively charged particles inside.

[image: image28]
Compare a currently accepted model of the atom with this plum pudding model. Include information about (1) the types of particles, (2) their charges, and (3) their locations for each model.


	17.
	High School | Chemistry | Multiple Choice | 2007 | Question 43 
Reporting Category: Atomic Structure and Periodicity Standard(s): Periodicity - C 3.4 
	 

	Which of the following trends in the
periodic table should be expected as the
atomic number of the halogens increases
from fluorine (F) to iodine (I)?

	 
	 

A.

Atomic radius decreases.

[image: image29]
B.

Electronegativity decreases.

 

C.

Atomic mass decreases.

 

D.

Electron number decreases.


	


	24.
	High School | Chemistry | Open Response | 2008 | Question 45 
Reporting Category: Atomic Structure and Periodicity Standard(s): Periodicity - C 3.3 
	 

	The chemical reactivity of an element can be predicted from its electron configuration.

1. Write the electron configurations for neon and for chlorine.

2. Using the electron configurations in part (a), compare the chemical reactivities of neon and chlorine. Explain your answer.

3. Identify an element that would have a chemical reactivity similar to that of chlorine. Explain your answer.


