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IsotopesIsotopes

The AtomThe Atom
Atomic Number and Mass NumberAtomic Number and Mass Number
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Why is it a 
fraction?

Atomic Number on the Atomic Number on the 
Periodic TablePeriodic Table

1111
NaNa

22.9922.99
Symbol

Atomic Number Proton Number

Sodium

ATOMIC MASS

3

……Atoms have isotopesAtoms have isotopes
Atoms with the same number of Atoms with the same number of 
protons, but different numbers of protons, but different numbers of 
neutrons.neutrons.

ISOTOPE:ISOTOPE:

•• AtomsAtoms of the same element all have the 
same number of protons.  

•• Isotopes Isotopes of the element have differing 
numbers of neutrons
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new term  :  new term  :  Mass NumberMass Number

isis
the number of the number of 

protons protons and and neutronsneutrons
in an atomin an atom

Mass NumberMass Number
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Writing IsotopesWriting Isotopes
in the language of chemistryin the language of chemistry

1111
NaNa

22.9922.99
sodiumsodium--2323

NaNa

ISOTOPE ISOTOPE 

OF SODIUMOF SODIUM

ELEMENT ELEMENT 

OF SODIUMOF SODIUM

mass numbermass number

atomic numberatomic number1111

2323
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Isotopes of chlorineIsotopes of chlorine

3535ClCl 3737ClCl
1717 1717

chlorine chlorine -- 35         chlorine 35         chlorine -- 3737

EXAMPLE

Writing isotopes Writing isotopes 
in the language of chemistryin the language of chemistry
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Practice IsotopesPractice Isotopes

O O P P ZnZn

8 n8 n 16 n16 n 35 n35 n

1616 3131 6565

88 1515 3030

8 p+8 p+ 15 p+15 p+ 30 p+30 p+
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Learning Check Learning Check 

1212CC 1313CC 1414CC
66 6                       6                       66

#P   _______            _______               _______     #P   _______            _______               _______     

#N   _______            _______               _______#N   _______            _______               _______

#E   _______            _______               _______#E   _______            _______               _______

Naturally occurring carbon consists of three Naturally occurring carbon consists of three 
isotopes, isotopes, 1212C, C, 1313C, and C, and 1414C.  C.  

State the number of protons, neutrons, and State the number of protons, neutrons, and 
electrons in each of these carbon atomselectrons in each of these carbon atoms. . 
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SolutionSolution

1212CC 1313CC 1414CC
66 6                       6                       66

#P   #P   __6_____6___ _   6____   6___ ______66___     ___     

#N   __#N   __66___              ____              _ __77___               ______               ___88___     ___     

#E   #E   __6_____6___ _   6____   6___ ______66___     ___     
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An atom of zinc has a mass number of 65.An atom of zinc has a mass number of 65.

1.1. Number of protons in the zinc atomNumber of protons in the zinc atom

a)   30a)   30 b)  35b)  35 c)  65c)  65

2.2. Number of neutrons in the zinc atomNumber of neutrons in the zinc atom

a)   30a)   30 b)  35b)  35 c)  65c)  65

3.   What is the mass number of a zinc isotope 3.   What is the mass number of a zinc isotope 

with 37 neutrons?with 37 neutrons?
a)   37a)   37 b)  65b)  65 c)  67c)  67
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Learning Check Learning Check 

Write the atomic symbols for atoms with   Write the atomic symbols for atoms with   
the following:the following:

A.  8 pA.  8 p++, 8 n, 8 e, 8 n, 8 e-- ______________________

B.B. 17p17p++, 20n, 17e, 20n, 17e-- ______________________

C.  47pC.  47p++, 60 n, 47 e, 60 n, 47 e-- ______________________
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Solution Solution 

1616OO
A.  8 pA.  8 p++, 8 n, 8 e, 8 n, 8 e-- 88

B.B. 17p17p++, 20n, 17e, 20n, 17e-- 3737ClCl
1717

C.  47pC.  47p++, 60 n, 47 e, 60 n, 47 e-- 107107AgAg
4747
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Learning Check  Learning Check  

An atom has 14 protons and 20 neutrons.An atom has 14 protons and 20 neutrons.

1.1. Its atomic number isIts atomic number is
a)  14a)  14 b)  16b)  16 c) 34c) 34

2.  Its mass number is2.  Its mass number is
a)  14a)  14 b)  16b)  16 c) 34c) 34

3.   The element is3.   The element is
a)  Sia)  Si b)  Cab)  Ca c)  Sec)  Se

4.4. Another isotope of this element isAnother isotope of this element is

a)a) 3434X X b)b) 3434X X c)c) 3636XX
16               16               14                                 14                                 1414
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Isotope ActivityIsotope Activity
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Finding An Isotopic MassFinding An Isotopic Mass

A sample of boron consists of A sample of boron consists of 
1010B (mass 10.0 B (mass 10.0 amuamu) and ) and 1111B (mass 11.0 B (mass 11.0 amuamu)  )  

If the average atomic mass of B is 10.8 If the average atomic mass of B is 10.8 amuamu, , 
what is the % abundance of each boron what is the % abundance of each boron 
isotope?isotope?
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Assign X and Y values:Assign X and Y values:
X = % X = % 1010B          Y =  % B          Y =  % 1111B B 

Determine Y in terms of XDetermine Y in terms of X
X       +       Y          =  100X       +       Y          =  100
Y   =   100  Y   =   100  -- XX

Solve for X:Solve for X:
X (10.0)X (10.0) + + (100 (100 -- X )(11.0)X )(11.0) =   10.8=   10.8

100                    100100                    100

Multiply through by 100Multiply through by 100
10.0 X  +     1100   10.0 X  +     1100   -- 11.0X  =   108011.0X  =   1080
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Collect  X terms Collect  X terms 
10.0 X   10.0 X   -- 11.0 X  =    1080 11.0 X  =    1080 -- 11001100

-- 1.0 X   =   1.0 X   =   --20             20             

X      =    X      =    --2020 =    20 %   =    20 %   1010BB
-- 1.01.0

Y = 100 Y = 100 -- XX
%  %  1111B  =   100 B  =   100 -- 20%   =    80% 20%   =    80% 1111BB
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Learning Check 8Learning Check 8

Copper has two isotopes Copper has two isotopes 6363Cu (62.9 Cu (62.9 
amuamu) and ) and 6565Cu (64.9 Cu (64.9 amuamu). What is ). What is 
the % abundance of each isotope? the % abundance of each isotope? 
(Hint: Check periodic table for atomic (Hint: Check periodic table for atomic 
mass)mass)
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Solution 8Solution 8

2)  70%2)  70%

SolutionSolution

62.9X + 6490 = 64.9X = 635062.9X + 6490 = 64.9X = 6350
--2.0 X = 2.0 X = --140140

X = 70%X = 70%

20

http://www.pdfonline.com/easypdf/?gad=CLjUiqcCEgjbNejkqKEugRjG27j-AyCw_-AP

