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Finding Patterns in Atomic Radius & Ionization Energy 
 

 A period in chemistry is a complete row of the periodic table.  The term period is inclusive of all 

elements between the ns1 position and the np6 position regardless of sublevel. (I.e., the 4th period 

contains elements in the 4s, 3d, and 4p sublevels.) 

 A group in chemistry is a column of the periodic table.  Because there are three different systems 

for group names it is important to note that for this assignment it is assumed that the current 

IUPAC system (Arabic 1-18) is being used, rather than the European or American systems 

(Roman IA/IB). 

 Periodic groups are sometimes also referred to as families.  Some groups also have family names 

and are sometimes referred to thereby (although only the names of groups 1, 2, 16, 17, and 18 are 

considered valid by IUPAC). 

 Periodic trends are patterns of chemical behavior that can be depended upon to repeat as one 

moves through the elements in order by atomic number. 

 

Table 1 

ELEMENT ATOMIC NUMBER ATOMIC RADIUS IONIZATION ENERGY 

Hydrogen 1 0.037 1312 

Helium 2 0.05 2372 

Lithium 3 0.152 519 

Beryllium 4 0.111 900 

Boron 5 0.088 799 

Carbon 6 0.077 1088 

Nitrogen 7 0.070 1406 

Oxygen 8 0.066 1314 

Fluorine 9 0.064 1682 

Neon 10 0.070 2080 

Sodium 11 0.186 498 

Magnesium 12 0.160 736 

Aluminum 13 0.143 577 

Silicon 14 0.117 787 

Phosphorus 15 0.110 1063 

Sulfur 16 0.104 1000 

Chlorine 17 0.099 1255 

Argon 18 0.094 1519 

Potassium 19 0.231 418 

Calcium 20 0.197 590 

 

1. Define atomic radius.  (If you aren’t sure what it is, check the glossary of a chemistry text book.) 

 

 

 

2. Plot a point for each of the elements in table one to create a graph of Atomic Radius versus Atomic 

Number (graph 1).  (Use the grid provided on the last page.) 

 

3. The maximums are the ____ element of each period; the minimums are the ____ element of each 

period. 

 

4. Write a sentence giving a general description of graph 1.  Use group numbers from the periodic table 

to make generalizations. 
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5.  Define Ionization Energy.  (If you aren’t sure what it is, check the glossary of a chemistry text book.) 

 

 

 

6. Plot a point for each of the elements in table one to create a graph of Ionization Energy versus Atomic 

Number (graph 2).  (Use the grid provided on the last page.) 

 

7. The maximums are the ____ element of each period; the minimums are the ____ element of each 

period. 

 

8. Write a sentence giving a general description of graph 2.  Use group numbers from the periodic table 

to make generalizations. 

 

 

 

 

9. On Table 1, use a highlighter or colored pencil to highlight all the data associated with group 1 

elements. 

 

10. Compare Table 1 to Graph 1.  For your graph of Atomic Radius versus Atomic Number, the 

maximum is the ______ element in group 1; the minimum is the _______ element in group 1. 

 

11. State the group trend that can be identified for Atomic Radius based on the conclusion above. 

 

  

 

12. Choose two colored pencils for highlighting.  On your graph of Atomic Radius versus Atomic 

Number mark the minimums of the 1st-3rd periods using one color and the maximums of those periods 

using the other color.  (Make a legend to identify your choices.)  Label these data points on your 

graph with the appropriate element symbols. 

 

13. Look at the data points that are highlighted in the same color on graph 1.  Write a sentence describing 

the pattern(s) of the two sets of highlighted data points.  Be sure to use period numbers and the words 

minimum and maximum in your description. 

 

 

14. State the periodic trend that can be identified for Atomic Radius based on your conclusion above. 

 

 

 

15. Compare Table 1 to Graph 2.  For your graph of Ionization Energy versus Atomic Number, the 

maximum is the _____ element in group 1; the minimum is the ______ element in group 1. 

 

16. State the group trend that can be identified for Ionization Energy based on the conclusion above. 

 

 

 

17. Choose two colored pencils for highlighting.  On your graph of Ionization Energy versus Atomic 

Number mark the minimums of the 1st-3rd periods using one color and the maximums of those periods 

using the other color.  (Make a legend to identify your choices.)  Label these data points on your 

graph with the appropriate element symbols. 
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18. Look at the data points that you have highlighted in the same color on graph 2.  Write a sentence 

describing the pattern(s) of the two sets of highlighted data points.  Be sure to use period numbers and 

the words minimum and maximum in your description. 

 

 

 

19. State the periodic trend that can be identified for Atomic Radius based on your conclusion above. 

  

 

 

20. Using information from Graph 1 and 2, state the relationship between the trends for atomic radius and 

for ionization energy. 

 

 

 

 

21. State why this relationship exists.  You’ll want to use terms like “stable,” (unstable) and “full octet” 

in your explanation. 

 

 

 

 

22. What does the term “periodic” mean outside of chemistry?  (if you aren’t sure, look it up)  How does 

this term relate to the Periodic Table? 

 

 

 

 

23. The modern Periodic Law states that the chemical properties of the elements are dependent on their 

atomic numbers.  How does this graphing lab support the Periodic Law? 

 

 

 

 

24. In what way could learning the patterns of the Periodic Table make it easier to predict chemical 

reactions? 
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