Worksheet 2 - Atoms and Isotopes 

1.    Complete each blank space with a term or short phrase.

The particles that make up elements are called ___________.  All atoms of one element are _______, but 
they differ from the atoms of all other _________. Compounds consist of atoms of two or more ___________ 
combined together in _________ proportions. In his atomic theory, Dalton proposed that atoms were the 
smallest particle capable of existence. Today it is accepted that atoms are made up of protons which have a 
_________ charge, _________ Which have a negative charge and ___________ which are neutral. The bulk of 
the mass of the atom is concentrated in the small dense ____________. The particles found in the nucleus are 
_________ and neutrons, so the nucleus has a ___________ charge. The bulk of the volume of the atom 

consists of a negative _________ cloud. The electrons in an atom move _________ around the nucleus. They 
do not move in fixed orbits. As an atom is electrically neutral, the number of protons and _________ are 
equal.  The number of protons in an atom is its ________ number and is represented  by the symbol  Z. The 
sum of protons and _________ is the ______ number and is represented by the symbol  A. Atoms of the same 
element have the same _______ number but may have a different mass number due to different numbers of 
________.  These atoms are called __________. The percentage abundance of each isotope is used to 
calculate the weighted average mass or _______ mass. Two isotopes of Argon are  
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Ar.  An atom of 
the Argon-40 isotope contains four more _________ than an atom of Argon-36 but they both contain the 
same number of _________.

2.   Fill in the missing element, number or symbol in the table without referring to the periodic table:
	Element 
	Symbol 
	Atomic number
	Mass number
	Number of protons
	Number of neutrons
	Number of electrons

	Carbon 


	
	
	12
	
	
	6

	
	K
	19
	
	
	21
	

	Sodium 


	
	11
	
	
	12
	

	
	
	12
	
	12
	12
	

	Aluminium 


	
	
	27
	
	
	13

	
	
	5
	
	
	5
	

	Chlorine-35


	
	17
	
	
	
	


3.   Use the information given in the following table to answer the questions.

	Element 
	Symbol 
	Atomic number
	Mass number
	Isotopes 

	Lead 
	Pb
	82
	207.3
	206, 207, 208

	Gold 
	Au
	79
	197
	197

	Krypton 
	K
	36
	83.8
	80, 82, 83, 84, 86

	Iron 
	Fe
	26
	55.847
	54, 55, 57

	Hydrogen 
	H
	1
	1.008
	1, 2,3


a.  Which of the elements listed has the greatest number of isotopes?

b. How many neutrons are present in the nucleus of lead?

c. Use the format  
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 to write each of the symbols for the isotopes of Hydrogen.

d. Based on the information provided, a student suggested that the most abundant isotope of iron is 54.  Do you agree?  Give reasons to support your decision.

4.   Oxygen has three different isotopes that occur naturally in different amounts.  

       If 99% is oxygen-16, 0.20% is oxygen-17 and 0.80% is oxygen-18, calculate the relative atomic 

       mass of oxygen.

5.  How many protons, neutrons, and electrons are there in each of the following?

A.    
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Co


B.  
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Au


C.   
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Cr


D.  
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N



E.  
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6.   Distinguish between each of the following terms: atomic number, mass number, atomic weight.

7. An element X consists of 3 isotopes, 42X, 43X, and 45X, with percent abundances of 5%, 8%, and

87%, respectively. What is a reasonable estimate of its atomic weight?
A. 43.0

B. 43.3

C. 44.7

D. Impossible to choose based on the information given.

8. What are the 2 major categories of elements in the periodic table? Which group is more

abundant? What separates them on the periodic table?

9. Which of the following statements is most correct? Explain your choice.
A. If we know an element is a metal, we can state its properties with a high degree of specificity.

B. If we know an element is a metal, we can be certain of its general properties.

C. If we know an element is a metal, we can make educated guesses about its general properties.

D. Knowing an element is a metal is actually of no use when trying to guess what its properties

     might be.

10. A solid element is a poor conductor of heat and electricity. It shatters when struck with a hammer.

Which of the following elements might it be?

A. I2

B. Fe

C. He

D. Na

11. Which of the following elements might be classified as a metalloid? More than one answer may

be correct.

A. Mg

B. S

C. Ne

D. Ge

E. Si

12. Classify each of the following elements as an alkali metal, an alkaline earth metal, a noble gas, or a

Halogen. Which ones, if any, does not belong to any of these groups?
A. Cl

B. Ca

C. He

D. K

E. S

13. Oxygen consists of 3 isotopes, 16O, 17O, and 18O. The atomic weight of oxygen is 15.9994. How

can this possibly be, if the lightest isotope has a mass number of 16 and the other 2 isotopes have

mass numbers of 17 and 18?

Solutions (Q1-4)
1.    Complete each blank space with a term or short phrase.

The particles that make up elements are called atoms.  All atoms of one element are 

the same, but they differ from the atoms of all other elements.

Compounds consist of atoms of two or more atoms combined together in fixed proportions.

In his atomic theory, Dalton proposed that atoms were the smallest particle capable of existence. 

Today it is accepted that atoms are made up of protons which have a positive charge, electrons
which have a negative charge and neutrons which are neutral.

The bulk of the mass of the atom is concentrated in the small dense nucleus. The particles 

found in the nucleus are protons and neutrons, so the nucleus has a positive charge. The 

bulk of the volume of the atom consists of a negative electron cloud. The electrons in an atom 

move randomly around the nucleus. They do not move in fixed orbits.

As an atom is electrically neutral, the number of protons and electrons are equal.  The number of 

protons in an atom is its atomic number and is represented  by the symbol  Z. The sum of protons 

and neutrons is the mass number and is represented by the symbol  A. 

Atoms of the same element have the same proton number but may have a different mass number 

due to different numbers of neutrons.  These atoms are called isotopes.

The percentage abundance of each isotope is used to calculate the weighted average mass or 

atomic mass. Two isotopes of Argon are 
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Ar.  An atom of the Argon-40 isotope 

contains four more neutrons than an atom of Argon-36 but they both contain the same number of 

protons.

2.   Supply the missing element, number or symbol in the table without looking at the Periodic Table.

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

	Carbon 


	C
	6
	12
	6
	6
	6

	Potassium 

	K
	19
	40
	19
	21
	19

	Sodium 


	Na
	11
	23
	11
	12
	11

	Magnesium 

	Mg
	12
	24
	12
	12
	12

	Aluminium 


	Al
	13
	27
	13
	14
	13

	Boron 

	B
	5
	10
	5
	5
	5

	Chlorine-35


	Cl
	17
	35
	17
	18
	17


3.   Use the information given in the following table to answer the questions.

	Element 
	Symbol 
	Atomic number
	Mass number
	Isotopes 

	Lead 
	Pb
	82
	207.3
	206, 207, 208

	Gold 
	Au
	79
	197
	197

	Krypton 
	K
	36
	83.8
	80, 82, 83, 84, 86

	Iron 
	Fe
	26
	55.847
	54, 55, 57

	Hydrogen 
	H
	1
	1.008
	1, 2,3


a. Which of the elements listed has the greatest number of isotopes?    Krypton 
b. How many neutrons are present in the nucleus of lead?
   124, 125, 126
c.    Use the format  
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to write each of the symbols for the isotopes of Hydrogen. 
[image: image12.wmf]2

1

H

, 
[image: image13.wmf]3

1

H

, 
[image: image14.wmf]4

1

H

  
d    Based on the information provided, a student suggested that the most abundant isotope of iron
       is 54.  Do you agree?  Give reasons to support your decision.  No, mass number is closer to 56.
4.   Oxygen has three different isotopes that occur naturally in different amounts.  

       If 99% is oxygen-16, 0.20% is oxygen-17 and 0.80% is oxygen-18, calculate the relative atomic 

       mass of oxygen.   16 x 99% + 17 x 0.20% + 18 x 0.80% = 16.018
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