
CHEMISTRY 121 PRACTICE EXAM 2

                                                                                                                                                
Slater’s Rules
1.  For an electron in an [ns np] group, electrons to the right contribute nothing to the
screening (S).
2.  For an electron in an [ns np] group, other electrons in the same group contribute 0.35
to S (except in the [1s] group where the contribution is 0.30).
3.  For an electron in an [ns np] group, each electron in the n-1 group contributes 0.85 to
S.
4.  For an electron in an [ns np] group, each electron in the n-2 or lower group contributes
1.0 to S.
5.  For an electron in an [nd] or [nf] group, rules 1 and 2 remain the same and all
electrons in groups to the left contribute 1.0 to S.
                                                                                                                                                



1) Calculate Zeff for the outermost electron of He.
a) 1.65
b) 0.65
c) 1.70
d) 1.0
e) None of the above

2) Calculate the effective nuclear charge experienced by one of the 4s2 electrons of Br.
a) 7.6
b) 5.45
c) 9.35
d) 7.65
e) None of the above

3) Of the following, which species’ outermost electron experiences the largest effective
nuclear charge?

a) Fluorine
b) Bromine
c) Chlorine
d) Iodine
e) None of the above

4) Of the following, which would have the largest ionization energy: Mg2+, F -1, S, Cl,
Na?

a) Mg2+

b) F -1

c) S
d) Cl
e) Na

5) Of the following, which would have the smallest ionization energy: Mg2+, F –1, S, Cl,
Na?

a) Mg2+

b) F -1

c) S
d) Cl
e) Na

6) The elemental periodic properties across a row are controlled by:
a) Effective nuclear charge
b) Increasing principal quantum number
c) Angular momentum quantum number
d) a and c above
e) None of the above.

7) The elemental periodic properties down a row are controlled by:



a) Effective nuclear charge
b) Increasing principal quantum number
c) Magnetic quantum number
d) a and c above
e) None of the above

8) Using the definition of "valence electrons" given in your book and in class: How many
valence electrons do N, Cu, K, and Sc possess respectively?

a. 5, 11, 1, 3
b. 3, 1, 1, 1
c. 5, 1, 1, 3
d. 3, 11, 1, 3
e. none of the above

9) Predict the chemical formula of the ionic compound formed between the following
pairs Al and F, K and S, Y and O, Mg and N

a. Al2F3, KS, Y2O3, MgN2

b. AlF3, K2S, Y2O3, MgN2

c. AlF3, K2S, YO2, MgN3

d. AlF3, K2S, Y3O2, MgN2

e. none of the above

11) Using only the periodic table as your guide select the most electronegative elements
from each of the following lists: 1) As, Se, Br, I; 2) Al, B, C, Si; 3) Ge, As, P, Sn; 4)
Li, Rb, Be, Sr

a. Br, C, Sn, Li
b. Br, Si, Sn, Be
c. Br, C, P, Li
d. I, C, P, Be
e. none of the above

12) Does SO2 have a dipole moment?
a. Yes. The net dipole points towards the oxygens.
b. Yes. The net dipole points towards the sulfur.
c. Yes, but the net dipole has no direction.
d. No.
e. none of the above

13) What are the molecular geometries of BF3, NH3, and NO3
-1

?
a. Tetrahedral, Tetrahedral, Tetrahedral
b. Trigonal planar, Trigonal pyramidal, Trigonal planar
c. Tetrahedral, Trigonal pyramidal, Tetrahedral
d. Trigonal planar, Trigonal planar, Tetrahedral
e. none of the above



Questions 14 to 21 concern the following molecule:

14. What is the approximate value for the bond angle labeled 1?
a.  90
b. 109
c. 120
d. 180
e. none of the above

15. What is the approximate value for the bond angle labeled 2?
a.  90
b. 109
c. 120
d. 180
e. none of the above

16. What is the approximate value for the bond angle labeled 3?
a.  90
b. 109
c. 120
d. 180
e. none of the above
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17. What is the number of bond saddle points in the molecule?
(THINK—Everything is not as it appears!)

a. 17
b. 21
c. 5
d. 26
e. none of the above

18. What is the bond type around the central atom of angle 2?
a. sp
b. sp2

c. sp3

d. sp4

e. none of the above

19.  What is the bond type around the central atom of angle 1?
a. sp
b. sp2

c. sp3

d. sp4

e. none of the above

20. What is the bond type around the central atom of angle 3?
a. sp
b. sp2

c. sp3

d. sp4

e. none of the above

21. How many p π-electrons are there in the molecule?
a. 5
b. 10
c. 8
d. 12
e. none of the above



Questions 22-26 concern the benzene molecule shown below. It is shown twice so as not
to make the diagram to cluttered.  The graphs underneath the molecule represent the
charge density along a given line.

22. How many bond saddle points are present in the molecule (not both)?
a. 6
b. 9
c. 15
d. 12
e. 18

23. For the line ba (the dashed line connecting points b and a). What plot (A, B, C, D)
best represents the charge density along this line?

a. A
b. B
c. C
d. D
e. None of the above

24. For the line dc. What plot (A, B, C, D) best represents the charge density along
this line?

a. A
b. B
c. C
d. D
e. None of the above



25. For the line fe. What plot (A, B, C, D) best represents the charge density along
this line?

a. A
b. B
c. C
d. D
e. None of the above

26. For the line hg. What plot (A, B, C, D) best represents the charge density along
this line?

a. A
b. B
c. C
d. D
e. None of the above



Examine the figure below to answer the following questions. It represents the binding and
anti-binding regions in a homonuclear diatomic.

27. Which of the following statements are true:
a. Only A, D, and E lie in anti-binding regions
b. Only B and C lie in anti-binding regions
c. Only B and C lie in binding regions
d. Both a and c
e. none of the above

28. If the above figure were drawn for a heteronuclear diatomic where Zb >> Za what
can be said about the points B, C, D, and E? (Note: take your time on this. It is
challenging. Think it through.  Use what you know about the attraction of an
electron for a nucleus.  What happens to the force of that attraction as the nuclear
charge increases?)

a. D and E are in binding regions
b. D and B are in binding regions
c. B and C are in binding regions
d. Both a and b
e. Both b and c


