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Name: ___________________________  
 

Chapter 14: Chemical 
Periodicity 
 

Each numbered question is worth 1 point except as noted. Total possible = 24 points   

Watch the Professor Dave Explains video, The Periodic Table: Atomic Radius, Ionization 
Energy, and Electronegativity at https://www.youtube.com/watch?v=hePb00CqvP0 in order to 
answer questions 1-22. These topics are also explained in the textbook, with Section 14.1 
covering #1-3, and Section 14.2 covering #4-22. 
 
Arrangement of the Periodic Table 
 in a group had similar properties, as did those in rows. 
1. In the periodic table, columns are called _____________, and rows are called ____________. 
(0.5)a group had similar properties, as did those in rows. 
2. How was Dimitri Mendeleev able to predict the properties of elements not yet discovered? 
Ou 
 
s sublevel and nearby f sublevel     contains electrons. 
 
3. Why do elements in the same group (such as Li, Na, K) all behave similarly? 
 Elements within the same group all have the same electronic configuration with  
 respect to the outermost energy level. As an example, Li, Na, and K, all have an ns1  
 valence electron, where n = 1, n = 2, and n =3, respectively. 
4. Every element in Group 2A has _____ valence electrons (electrons in its outermost energy 
level). Name three of these elements. ____________________________________________ 
  
Every element in Group 3A has _____ valence electrons (electrons in its outermost energy 
level). Name three of these elements. ____________________________________________ 
 
Every element in Group 7A has _____ valence electrons (electrons in its outermost energy 
level). Name three of these elements. ____________________________________________ 
 
You may want to skip to the last homework question here. 
 
Periodic Trends in Atomic Radius 
 
The atomic radius is one-half the distance between the nuclei of two like atoms in a real or 
theoretical diatomic molecule (Wilbraham, Staley, Matta, & Waterman, 2002, p. 398). 
 
5. Describe the trend in atomic radius as you move down a group. Why does this trend exist? 
 Energy shells, or p 
rincipal quantum num 
6. Describe the trend in atomic radius as you move across a period from left to right. What 
explains this trend?  

Homework was checked against the key with wrong 
answers corrected. 
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7. Write increasing or decreasing in the arrows below, to indicate the trend of atomic size along 
a period and a group. Then, draw a single large arrow on the table to summarize.s is increased 
in the nucleus, the pull on electrons is,  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
8. Explain the spikes in the graph below, which plots atomic radius as a function of atomic 
number. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 The 
spikes occur as 
the  
Periodic Trends in Ionic Radius 
 
9. When an electron is removed from an atom, the radius gets ________________; when an 
electron is added to an atom, the radius gets _____________. 
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10. What is the electron configuration of these ions (and the neon atom)? O2-, F-, Ne, Na+, Mg2+ 
 Hint: The electron configuration is the same for all these. _______________ 
 Rank them from largest to smallest. 
 
11. What accounts for the trend in ionic radius among the ions and atom of question #10? 
 
 
  
 
Periodic Trends in Ionization Energy 
 
The energy required to overcome the attraction of the nuclear charge and remove an electron 
from a gaseous atom is called the ionization energy. Removing one electron results in the 
formation of a positive ion with a 1+ charge (Wilbraham et al., 2002, p. 401). 
 
 Na(g) → Na+ (g) + e- 
 
The energy required to remove the first outermost electron is called the first ionization energy.  
 
12. What happens to the electromagnetic force attracting electrons to protons as the distance 
between outer electrons and the nucleus increases? (0.5) 
 The attraction between the outermost electrons to that of the nucl
 reduced as the distance from the nucleus to the electrons is increased. 
13. As you move down a group, from lithium to cesium, first ionization energy ____________, 
and as you move across a row, from sodium to argon, the first ionization energy __________. 
How do these trends compare to the trends for atomic radius? 
 
 
14. Give two reasons why a francium outermost electron is so much easier to pull off than an 
outermost electron from helium. 
 The outermost electron on Fr is much farther from the nucleus (n = 7) than that of 
 He (n = 2), making it easier to pull off. In addition, when Fr loses the electron, the 
 next energy level (n = 6) has a full energy shell, enabling some stability. 
15. What is second ionization energy? Why is the second ionization energy higher than the first? 
 
 The more electrons that are  
 
 
 
removed from an atom, the lestable it is. 
 
16. Once the two outer electrons from Mg 
are removed, ionization energy makes a big 
jump from 1,451 kJ/ mol to 7,733 kJ/ mol. 
Why? 
 When electrons are removed 
 from the outermost shell, the 
 shell underneath is more  resistant to give up any  additional electrons. 
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17. Consider the graph at left. First 
ionization energy increases going across a 
period from left to right, with a few 
exceptions. Explain why the first 
ionization energy of oxygen is lower than 
that of nitrogen. 
 Orbital symmetry: N’s 3 p orbitals 
 are ½ full making it more stable 
 than O. When O loses the one 
 electron, it enjoys the same orbital 
 stability as N. 

Trends in Electron Affinity (not in the text) 
 
18. Define electron affinity. 
 
 It is a measurement of the degree to which atoms have an attraction for electrons. 
19. Which element has the greatest affinity for electrons? _________________ 
 
Trends in Electronegativity 
 
20. Disregarding the noble gases, electronegativity _____________ as you move left to right 
across a period, and ______________ as you move down a group. Which element has the 
greatest electronegativity?________________ 
 
Comprehension Check (from video) 
 
21. List the following atoms in order of increasing atomic radius: Si, Kr, Cl, K, Ca 
 
22. Choose the larger atom in each pair: 
 Br and Br-   Cl- and Ar   K and K+ 
 
Chapter Review (from text) 
 
13. Write the electron configuration of these elements, using a periodic table only. 

 a. the inert gas in period 3   1s22s22p63s23p6 

 b. the element in Group 4A, period 4  1s22s22p63s23p64s23d104p2 

 c. the element in Group 2A, period 6      1s22s22p63s23p64s23d104p65s24d105p66s2 

20. Indicate which element in each pair has the greater first ionization energy, by circling it. 
 a. lithium, boron  b. magnesium, strontium c. cesium, aluminum 
 

45. Indicate which outermost sublevels are filled or partially filled for each (p. 394, 395 in text). 

 a. Noble gases 

 b. Representative elements 

c. Transition metals 

 d. Inner transition metals 


