
Periodic Trends 

This activity explores a variety of properties of the chemical elements as they vary based on position on the periodic 

table. You should have completed the Group Activity.  You will need a copy of the periodic table and the interactive 

Excel spreadsheet. 

 

We will examine properties as a function of increasing atomic number in two fashions: (1) across a period and (2) 

down a group. The tabs as shown in the illustration below will be used to navigate the spreadsheet. 

 

 
The following interactive Excel features will be found on this spreadsheet. 

 

 

 

 comment boxes – look for red triangles on a cell for 

information 

      

     

    Spinner – click on the up or down arrow to move     

 the tracer points on the graphs 

 

 

 

 

 

         option buttons - 

to select what data are graphed – click  on a button (you can only select one at a time) 

 

 

 

 

 

 

  autofilters – click on black arrow to get a dropdown    menu, 

 select the period or group you want to plot    (select all to get the full 

data set) 

 
       

  check boxes - click on for action (you may select any number of these) 

 

 

 

 

 

 

 

 

 

 

 

 
 



***Manipulating the graph by PERIOD: See the red triangles! 

MODEL SET 2:   FIRST IONIZATION ENERGY  

Name: ___________________________________ Block:_____ 

Model Set 1:   ATOMIC RADIUS  

Periodicity Excelet 
The column on the right has buttons to select which graph you want to analyze 

 
 

1. What is ATOMIC RADIUS? 
2. What is the UNIT that the ATOMIC RADIUS is expressed in? 
3. List the elements in GROUP 1 and their atomic numbers: (only go through period 5) 
 

4. Now enter the atomic numbers of these elements in the trace box to observe their atomic radii.  What seems to be happening to the 
ATOMIC RADIUS within the elements in this GROUP? 

5. Repeat this for ANOTHER GROUP (choose group 2, 13, 14, 15, 16, 17, or 18) I used GROUP:___________Now enter the atomic 
numbers of these elements in the trace box to observe their atomic radii. What seems to be happening to the ATOMIC RADIUS with the 
elements in this GROUP? 

6. Does this match what occurred with group 1 elements? 
7. Now list the elements that belong in PERIOD 2 and their atomic numbers: 
 

8. Enter the atomic numbers of these elements in the trace box to observe their atomic radii.  What seems to be happening to the ATOMIC 
RADIUS within the elements in this PERIOD? 

9. Repeat this for another period (choose period 3 or 4) I used PERIOD:________Enter these atomic numbers in the trace box to observe 
their atomic radii. Does this match what occurred with period 2 elements? 

10. For period, select all and for group select group 1.  Notice that the list and graph now only show elements in group 1.  What did you 
observe? Does this match the observations you made in question 4 above? 

11. Repeat this for all the groups 1-8 (keep all periods selected) and note the trend observed. (but only do each group solo) 
 

12. Now, change group to select all and change period to period 2, then 3, then 4, etc. Note the trend observed 

Reset both filters to “all” before continuing. 

13. What is IONIZATION ENERGY? 
14. What is the UNIT that the IONIZATION ENERGY is expressed in? 
15. Look at question 3, enter the atomic numbers of these elements in the trace box to observe their ionization energies.  What 

seems to be happening to the IONIZATION ENERGY within the elements in this GROUP? 
16. Repeat this for ANOTHER GROUP (choose group 2, 13, 14, 15, 16, 17, or 18) I used GROUP:___________Now enter the 

atomic numbers of these elements in the trace box to observe their ionization energies .What seems to be happening to the 
IONIZATION ENERGY with the elements in this GROUP? 

17. Does this match what occurred with group 1 elements? 
18. Look at question 7, enter the atomic numbers of these elements in the trace box to observe their ionization energies.  What 

seems to be happening to the IONIZATION ENERGY within the elements in this PERIOD? 
19. Repeat this for another period (choose period 3 or 4) I used PERIOD:________Enter these atomic numbers in the trace box to 

observe their ionization energy. Does this match what occurred with period 2 elements? 

20. For period, select all and for group select group 1.  Notice that the list and graph now only show elements in group 1.  Does this 
match the observations you made in question 15 above? 

21. Repeat this for the groups 1-8 (keep all periods selected) and note the trend observed. 

22. Now set the group filter to all and manipulate the period filter.  Try all 5 options.  Note the trend observed. 

***Manipulating the graph by GROUPS: Scroll down to the red arrows, use the left arrow for period & right arrow for 

group manipulation. 

***Manipulating the graph by groups: Scroll down to the red arrows, use the left arrow for period & right arrow for group 

manipulation. 

***Manipulating the graph by period: See the red triangles! 



MODEL SET 3:   ELECTRONEGATIVITY  

 
Reset both filters to “all” before continuing. 

23. What is ELECTRONEGATIVITY? 
 

24. What is the UNIT that the ELECTRONEGATIVITY is expressed in? 
25. Look at question 3, enter the atomic numbers of these elements in the trace box to observe their electronegativity.  What seems 

to be happening to the ELECTRONEGATIVITY within the elements in this GROUP? 
26. Repeat this for ANOTHER GROUP (choose group 2, 13, 14, 15, 16, 17, or 18) I used GROUP:___________Now enter the 

atomic numbers of these elements in the trace box to observe their electronegativity. What seems to be happening to the 
ELECTRONEGATIVITY with the elements in this GROUP? 

27. Does this match what occurred with group 1 elements? 
28. Look at question 7, enter the atomic numbers of these elements in the trace box to observe their electronegativity.  What seems 

to be happening to the ELECTRONEGATIVITY within the elements in this PERIOD? 
29. Repeat this for another period (choose period 3 or 4). I used PERIOD:________ Enter these atomic numbers in the trace box to 

observe their electronegativity. Does this match what occurred with period 2 elements? 

30. For period, select all and for group select group 1.  Notice that the list and graph now only show elements in group 1.  Does this 
match the observations you made in question 25 above? 

31. Repeat this for the groups 1-8 (keep all periods selected) and note the trend observed. 
 

32. Now set the group filter to all and manipulate the period filter.  Try all 5 options.  Note the trend observed. 
 

Summary: 

Let’s summarize the trends you discovered in this activity.  For each of the atomic property in the table below, indicate whether 

that property increases or 

decreases: 

 

 

 

Click on the tab at the bottom:  “Ion Properties”. Check the boxes as shown to the right. 

49.Using the graph, how does the size of a cation compare to the neutral atom?  Why? 

 

 

 

50.How does the size of an anion compare to the neutral atom?  Why? 

Property Across the period (Left to right) Down an group (Top to bottom) 

Atomic Radius   

Ionization Energy   

Electronegativity   

add to the plot: 

  

 
 

  

   

   (click on the check boxes) 

***Manipulating the graph by groups: Scroll down to the red arrows, use the left arrow for period & right 

arrow for group manipulation. 

***Manipulating the graph by period: See the red triangles! 

ION SIZE: 


