Periodic Trends Worksheet       AP Chemistry
#1.             First ionization Energy



(kilocalories/mole)
Covalent Radii, Å

Li
124
1.34


Be
215
0.90


B
191
0.82


C
260
0.77


N
336
0.75


O
314
0.73


F
402
0.72

The covalent radii decrease regularly from Li to F, whereas the first ionization energies do not. For the ionization energies, show how currently accepted theoretical concepts can be used to explain the general trend and the two discontinuities.

#2. 

M(s)  +  Cl2(g) ( MCl2(s)

The reaction of a metal with chlorine proceeds as indicated above. Indicate, with reasons for your answers, the effect of the following factors on the heat of reaction (energy) for this reaction.

(a)
A large radius versus a small radius for M2+
(b)
A high ionization energy versus a low ionization energy for M.

#3
The electron affinities of five elements are given below.

13Al
12 kcal/mole


14Si
32 kcal/mole


15P
17 kcal/mole


16S
48 kcal/mole


17Cl
87 kcal/mole

Define the term “electron affinity” of an atom. For the elements listed above, explain the observed trend with the increase in atomic number. Account for the discontinuity that occurs at phosphorus.

#4. 
Removal of each successive electron from the same atom in the ionization process takes increasing amounts of energy. However, at some point in the process there is a considerable jump in how the ionization energy increases. At what step in the ionization process would you expect magnesium to exhibit a sudden marked increase in its ionization energy? Why?
a. The first ionization

b. The second ionization

c. The third ionization

d. The fourth ionization

e. The fifth ionization

#5.  Which of the elements of the fourth period has the smallest atomic radius?

a. K

b. Sc

c. Zn

d. Ga

e. Cr
