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CHAPTER 3 REVIEW

Atoms: The Building Blocks of Matter

SECTION 1


1.
Why is Democritus’s view of matter considered only an idea, while Dalton’s view is considered a theory?


2.
Give an example of a chemical or physical process that illustrates the law of conservation of mass.


3.
State two principles from Dalton’s atomic theory that have been revised as new information has become available.


4.
The formation of water according to the equation

2H2 + O2 ( 2H2O



shows that 2 molecules (made of 4 atoms) of hydrogen and 1 molecule (made of 2 atoms) of oxygen produce 2 molecules of water. The total mass of the product, water, is equal to the sum of the masses of each of the reactants, hydrogen and oxygen. What parts of Dalton’s atomic theory are illustrated by this reaction? What law does this reaction illustrate?

SECTION 2


1.
In cathode-ray tubes, the cathode ray is emitted from the negative electrode, which is called the ________________.


2.
The smallest unit of an element that can exist either alone or in molecules containing the same or different elements is the ________________.


3.
A positively charged particle found in the nucleus is called a(n) ________________.


4.
A nuclear particle that has no electrical charge is called a(n) ________________.


5.
The subatomic particles that are least massive and most massive, respectively, are the ________________ and ________________.


6.
a.
Is an atom positively charged, negatively charged, or neutral?

b.
Explain how an atom can exist in this state.

SECTION 3


1.
Explain the difference between the mass number and the atomic number of a nuclide.


2.
How many particles are in 1 mol of carbon? 1 mol of lithium? 1 mol of eggs? Will 1 mol of each of these substances have the same mass?


3.
Explain what happens to each of the following as the atomic masses of the elements in the periodic table increase:

a.
the number of protons

b.
the number of electrons

c. the number of atoms in 1 mol of each element



4.
Use a periodic table to complete the following chart:

	Element
	Symbol
	Atomic number
	Mass number

	Europium-151
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	Tellurium-128
	

	
	



5.
List the number of protons, neutrons, and electrons found in zinc-66.





6.


What is the mass in grams of 2.000 mol of oxygen atoms?


7.


How many moles of aluminum exist in 100.0 g of aluminum?


MIXED REVIEW


1.
The element boron, B, has an atomic mass of 10.81u according to the periodic table. However, no single atom of boron has a mass of exactly 10.81u. How can you explain this difference?


2.
How did the outcome of Rutherford’s gold-foil experiment indicate the existence of a nucleus?


3.
Complete the following chart, using the atomic mass values from the periodic table:


	Compound
	Mass of Fe (g)
	Mass of O (g)
	Total Mass (g)

	FeO
	
	
	

	Fe2O3
	
	
	

	Fe3O4
	
	
	


4.
Complete the following table:

	Element
	Symbol
	Atomic number
	Mass number
	Number of protons
	Number of neutrons
	Number of electrons

	
	Na
	11
	
	11
	11
	11

	Fluorine
	
	
	
	9
	10
	9

	Bromine
	Br
	35
	
	35
	
	35

	Calcium
	Ca
	20
	
	
	20
	20

	Hydrogen
	H
	
	1
	1
	
	1

	Radon
	Rn
	86
	
	86
	136
	



5.
    a. How many atoms are there in 2.50 mol of hydrogen?

    b.   How many atoms are there in 2.50 mol of uranium?

   c. How many moles are present in 107 g of sodium?


6.
A certain element exists as three natural isotopes, as shown in the table below. Calculate the average atomic mass of this element.

	Isotope
	Mass (amu)
	Percent natural abundance
	Mass number

	1
	19.99244
	90.51
	20

	2
	20.99395
	0.27
	21

	3
	21.99138
	9.22
	22


CHAPTER 5 SECTION 1

1.
_____ In the modern periodic table, elements are ordered


(a)
according to decreasing atomic mass.


(b)
according to Mendeleev’s original design.


(c)
according to increasing atomic number.


(d)
based on when they were discovered.


2.
_____ Mendeleev noticed that certain similarities in the chemical properties of elements appeared at regular intervals when the elements were arranged in order of increasing


(a)
density.
(c)
atomic number.


(b)
reactivity.
(d)
atomic mass.


3.
_____ The modern periodic law states that


(a)
no two electrons with the same spin can be found in the same place in an atom.


(b)
the physical and chemical properties of an element are functions of its atomic number.


(c)
electrons exhibit properties of both particles and waves.


(d)
the chemical properties of elements can be grouped according to periodicity, but physical properties cannot.


4.
_____ The discovery of the noble gases changed Mendeleev’s periodic table by adding a new


(a)
period.
(c)
group.


(b)
series.
(d)
level.


5.
_____ The most distinctive property of the noble gases is that they are


(a)
metallic.
(c)
metalloid.


(b)
radioactive.
(d)
largely unreactive.


6.
_____ Lithium, the first element in Group 1, has an atomic number of 3. The second element in this group has an atomic number of


(a)
4.
(c)
11.


(b)
10.
(d)
18.


7.
An isotope of fluorine has a mass number of 19 and an atomic number of 9.



a.
How many protons are in this atom?



b.
How many neutrons are in this atom?



c.
What is the nuclear symbol of this fluorine atom, including its mass number and atomic number?


8.
Samarium, Sm, is a member of the lanthanide series.



a.
Identify the element just below samarium in the periodic table.



b.
By how many units do the atomic numbers of these two elements differ?


9.
A certain isotope contains 53 protons, 78 neutrons, and 54 electrons.



a.
What is its atomic number?



b.
What is the mass number of this atom?



c.
What is the name of this element?



d.
Identify two other elements that are in the same group as this element.

10.
In a modern periodic table, every element is a member of both a horizontal row and a vertical column. Which one is the group, and which one is the period?


11.
Give the symbol, period, group, and block for the following:

	Element Name
	Element Symbol
	Period
	Group

	Sulfur


	
	
	

	Nickel


	
	
	



12.
Identify the element and write the noble-gas notation for each of the following:

a.
the Group 14 element in Period 4

b.
the only metal in Group 15

c.
the transition metal with the smallest atomic mass

d.
the alkaline-earth metal with the largest atomic number

13.
Consider the neutral atom with 53 protons and 74 neutrons to answer the following questions.



a.
What is its atomic number?



b.
What is its mass number?



c.
Is the element’s position in a modern periodic table determined by its atomic number or by its atomic mass?

Chapter 1 SECTION 3


1.
A horizontal row of elements in the periodic table is called a(n) _______________.


2.
The symbol for the element in Period 2, Group 13, is _______________.


3.
Elements that are good conductors of heat and electricity are _______________.


4.
Elements that are poor conductors of heat and electricity are _______________.


5.
A vertical column of elements in the periodic table is called a(n) _______________.


6.
The ability of a substance to be hammered or rolled into thin sheets is called _______________.


7.
Is an element that is soft and easy to cut cleanly with a knife likely to be a metal or a nonmetal? _______________.


8.
The elements in Group 18, which are generally unreactive, are called _______________.


9.
At room temperature, most metals are _______________.


10.
Name three characteristics of most nonmetals.


11.
Name three characteristics of metals.


12.
Name three characteristics of most metalloids.


13.
Name two characteristics of noble gases.
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14.
What do elements of the same group in the periodic table have in common?


15.
Within the same period of the periodic table, how do the properties of elements close to each other compare with the properties of elements far from each other?


16.
You are trying to manufacture a new material, but you would like to replace one of the elements in your new substance with another element that has similar chemical properties. How would you use the periodic table to choose a likely substitute?
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