Chapter 4 (continued)


PreAP CHEMISTRY

Exam 3 Review

Name ____________________ Period ____
Objectives for Exam 3: Structure of the Atom (Chapter 4)
1)
Summarize Dalton’s atomic theory.

2)
Distinguish between protons, electrons, and neutrons in terms of their relative masses, charges, and position in atom. 

3)
Use the atomic number and mass number of an element to find the number of protons, electrons, and neutrons.

4)
Define an atomic mass unit and what is the standard that the relative mass is set.

5)
Use the concept of isotopes to explain why the atomic masses of elements are not whole numbers.

6)
Calculate the average atomic mass of an element from isotope data.

7)
Describe the contributions and experiments that Thomson, Millikan, and Rutherford made to the development of atomic theory. 
8)
Compare and contrast the models of the atom proposed by Dalton, Thomson and Rutherford.
9)
Explain the relationship between unstable nuclei and radioactive decay.  

10)
Explain why certain nuclei are unstable according to the neutron-to-proton ratio .

11)
Characterize alpha, beta, and gamma radiation in terms of mass, charge and penetrating power.  Describe the experiment used to determine the particles. 

Structure of the Atom

1.
Summarize Dalton's atomic theory.

2.
Six atoms of Element A combine with eight atoms of Element B to produce six compound particles.  How many atoms 
of Elements A and B does each particle contain?  Are all of the atoms used to form compounds?

3.
Compare and contrast Thomson's plum pudding atomic model with Rutherford's nuclear atomic model.

4.
Compare the relative charge, mass and location of each of the subatomic particles.

5.
Which subatomic particle identifies an atom as that of a particular element?

6.
How do isotopes of a given element differ?  How are they similar?

7.
How is an atom's atomic number related to its number of protons?  To its number of electrons?

8.
How is the mass number related to the number of protons and neutrons an atom has?

9.
How can you determine the number of neutrons in an atom if its mass number and its atomic number are known?

10.
How is the charge of an atom related to the electrons and protons of an atom?  How is a negative ion determined 
and what is it called?  How is a positive ion determined and what is it called?

11.
Fill the following table:


Isotope 

Atomic

Mass

Number of
Number of 
Number of 
Element


Notation

Number

Number

Protons

Neutrons
Electrons 
Name 


_______

     32

     74

_______
_______
     32

____________


120Sn4+

_______
_______
     50

_______
_______
____________


_______

_______
     32
     
_______
     17
     
     18

____________

12.
How many electrons, protons, and neutrons are contained in each atom?


a)
gallium-69

b)  fluorine-23

c)  titanium-48

d)  tantalum-181

13.
Determine the atomic mass of sulfur given the following naturally occurring isotopes: 32S (31.972 amu, 94.99%);

 
33S (32.971 amu, 0.75%); 34S (33.968 amu, 4.25%); and 36S (35.967 amu, 0.01%).

14.
Use the table to answer the following questions:


Table of Relative Abundances of Zirconium Isotopes
	Element
	Mass (amu)
	Abundance (%)

	Zirconium-90
	89.905
	51.45

	Zirconium-91
	90.906
	11.22

	Zirconium-92
	91.905
	17.15

	Zirconium-94
	93.906
	17.38

	Zirconium-96
	95.908
	2.80



a)
What is the mass number of each zirconium isotope?


b)
Compute the number of protons and neutrons for each zirconium isotope.


c)
Does the number of protons or neutrons remain the same for all isotopes?  Explain.


d)
Base on the relative abundances of each isotope, predict to which isotope's mass the average atomic mass of 


zirconium is going to be closest.


e)
Calculate the weighted average atomic mass of zirconium.

15.
Use the periodic table to complete the following table.
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16.
Give the number of protons, electrons, and neutrons in each of the following atoms.

a)
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Ag


b)  
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Ca


c)  
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17.
Name each isotope, and write it in symbolic notation.

a)
atomic number 26; mass number 56

b)
atomic number 29; mass number 64

c)
atomic number 17; mass number 37

18.
How many protons, electrons, and neutrons are in each of the following isotopes?

a)
uranium-235
b)  hydrogen-3
c)  silicon-29
19.
How many neutrons does europium-151 have? What is the isotope’s mass number?

20.
How many more neutrons does thorium-230 have than protons? How many electrons does thorium-230 have?
21.
Show that the mass number and the number of protons are conserved in the following nuclear equation: 
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22.
Give the mass number of each isotope.


a)  
Be with 5 neutrons
b)  Ga with 39 neutrons

c)  Si with 16 neutrons
d) Ti with 26 neutrons

23.
Give the atomic number of each isotope.


a)
magnesium-25
b)  bromine-79

c)  antimony-121

24.
Neon has two isotopes: neon-10 and neon-12. 


a)
Which isotope has the greater mass? 


b)
Which has more neutrons? 


c)
Which has more protons? 


d)
Which has more electrons?
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25.
Use the table below to calculate the atomic mass of element X. Then use the periodic table to identify the element. 
Show all your work.

27.
Magnesium has three isotopes. Magnesium-24 has a percent abundance of 78.99%. Magnesium-26 has a percent 
abundance of 11.01%. What is the percent abundance of magnesium-25? Assume that there are no other 
magnesium isotopes.
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28.
Calculate the atomic mass of iridium. Iridium has two isotopes. Iridium-191 has a mass of 191.0 amu and a percent 
abundance of 37.58%. Iridium-193 has a mass of 193.0 amu and a percent abundance of 62.42%. Show all your 
work.

29.
An element has three naturally occurring isotopes. 


Isotope 1 has a mass of 19.992 amu. 


Isotope 2 has a mass of 20.994 amu. 


Isotope 3 has a mass of 21.991 amu. 



The pie graph shows the relative abundance of each isotope. 




a)  Calculate the atomic mass of the element.




b)  Identify the element, using the periodic table.
30.
An element has three naturally occurring isotopes. Information about each isotope is summarized below.
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a)
Find the atomic mass of this element. Show all your work.


b)
Identify the element, using the periodic table.


c)
Write each isotope in symbolic notation.

31.
The isotope carbon-14 can be used to determine the ages of objects that were once living, such as wood, bones, and 
fossils. While alive, living things take in all the isotopes of carbon, including carbon-14. Carbon-14 undergoes 
radioactive decay continuously. After an organism dies, the carbon-14 in its body continues to decay. However, its 
body no longer takes in new carbon-14. Thus, by measuring how much carbon-14 a once-living object contains and 
comparing it with the amount of carbon-14 in a currently living thing, you can determine the age of the object.


a)
In terms of subatomic structure, how does carbon-14 differ from carbon-12 and carbon-13?


b)
How is carbon-14 like carbon-12 and carbon-13?


c)
Carbon-14 emits a beta particle as it decays. What atom does carbon-14 decay to? 


d)
Write an equation to represent the decay of carbon-14.
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