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Graphing the Relationship between Atomic Mass and Atomic
Number
PROBLEM 

How did Mendeleev discover periodicity even though he arranged the elements by mass?

INTRODUCTION 

Mendeleev believed that periodicity was related to mass. When elements such as tellurium and
iodine were arranged in mass order, however, they ended up in the wrong families. Moseley
showed that periodicity was related to atomic number rather than to atomic mass. This being
the case, how did Mendeleev succeed in observing periodicity at all?

MATERIALS (per group) 

Graph paper; Periodic Table of the Elements

PROCEDURE 

1. On a separate sheet of graph paper, prepare
a graph with the atomic number of elements 1-
103 on the X-axis and the atomic masses on
the Y-axis. Label and select appropriate
intervals for each axis.

2. Obtain the data for each of the elements from
the Periodic Table. Round off the atomic
masses to the nearest integer. Plot the
points and draw the best straight line or
curve lightly. Make sure the points are still
showing.

3. Circle each pair of points that are not in
mass order. Note which elements they are.
Tellurium and iodine, as shown to the right,
are examples. These are the ones that gave
Mendeleev trouble. There are others, however.

OBSERVATIONS 

Attach graphs to laboratory report.

1. Which pairs of elements are not arranged in mass order?                               
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CONCLUSIONS 

1. Based on your graph, is there a relationship between atomic mass and atomic number? If

so, is the relationship linear or curved, and direct or indirect?                     

                                                                                      

2. Explain why Mendeleev was able to observe periodicity even though the basis for the order

in which he arranged the elements was incorrect?                                      

                                                                                      

                                                                                      

3. Why does it make more sense for chemical properties to be related to atomic number than

to atomic mass?                                                                       

                                                                                      

                                                                                      

4. Which subatomic particle is related to atomic mass but not to chemical properties?    

                                                                                      

5. Why does tellurium have a larger atomic mass than iodine even though it has a smaller

atomic number?                                                                        

                                                                                      

6. Is there a relationship between the number of neutrons and protons in the atom? If so,

what type?                                                                            

                                                                                      


