CH 221 Fall 2025:
Problem Set #4

Instructions

Step One:

* Learn the material for Problem Set #4 by reading Chapter 4 of the textbook and/or
by watching the videos found on the website (https://mhchem.org/221video)

 Try the problems for Problem Set #4 found on the next pages on your own first. Write
your answers in the space provided or write your answers on separate paper (your
choice.) Include your name on your problem set!

Step Two:

Watch the recitation video for Problem Set #4:

http://mhchem.org/1/4
Self correct all of the problems while viewing the video. Mark correct problems with a
star (or other similar mark), and correct all incorrect problems (show the correct answer
and the steps required to achieve it.)

Step Three:

Turn the Problem Set in at the beginning of recitation to the instructor on Monday,
October 27 (section L1), Tuesday, October 28 (section L2) Wednesday, October 29
(section L3) or Friday, October 31 (section I.4) The graded problem set will be
returned to you the following week during recitation.

Do not include this page to avoid a point penalty; your front page should be page 11-4-3.

If you have any questions regarding this assignment, please email (mike.russell@mhcc.edu) the
instructor! Good luck on this assignment!
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CH 221 Problem Set #4

Name:

Complete the problem set on your own first using these sheets for your work or separate paper (your choice.) Self correct your work
(all problems!) using the recitation video for this problem set, found here: http://mhchem.org/1/4

* Covering: Chapter Four and Chapter Guide Four

* Important Tables and/or Constants: periodic table (http://mhchem.org/pertab), “Electronegativities” Handout (at the end of this
problem set), "Geometry and Polarity Guide" (Handout, https://mhchem.org/geopo)

1. Complete the following.

More than
Group # valence four pairs Less than four pairs
Element Number electrons # core electrons possible possible
N VA 5 2 no no
C
Cl
Kr
Si
Se
Al

2. Draw a Lewis structure for each of the following molecules or ions.

a. BF4!-
b. CS:

c. NOxI-
d. SOClL
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3. Draw a Lewis structure for each of the following molecules or ions.

a. BrFs
b. IF3

c. IBr!-
d. Brk!+

4. Draw a Lewis structure for each of the following molecules or ions. Describe the electron-pair geometry
(EPG) and the molecular geometry (MG) around the central atom.
a. CIFx!+ (note: this is one Cl atom, 2 F atoms, and a +1 charge)

b. SnCls!-
C. BC13
d. CS;
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5. Draw a Lewis structure of each of the following molecules or ions. Describe the electron-pair geometry and
the molecular geometry around the central atom.

a. SiFs>
b. PFs
c. SF4
d. XeFs

6. Give approximate values for the indicated bond angles. Hint: draw the Lewis structure!
a. CI-S-Clin SCI

b. N-N-O in N2O

c. Bond angles 1 - 5 in phenylalanine (right), one of the natural amino acids and a "breakdown"
product of aspartame.

g A
2

T
C

-3
e
H 4

T, ot T

H 5
Phenylalanine
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7. Determine the formal charge on each atom in the following molecules or ions:  Draw Lewis structures!
a. HCO.!- (formate ion)

b. HCO;H (formic acid)

c. CO; (two resonance forms). Which resonance form should be more stable?

8. For each of the bonds listed below, tell which atom is the more negatively charged. Use values of
electronegativity to support your answer.

a. C-N
b. C-H
c. C-Br
d. S-O
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9. Considering both formal charge and electronegativities, predict on which atom or atoms the positive charge
resides in the following cations:  Draw Lewis structures!

a. H3O+
b. NHs+
c. NOz*
d. NFs*

10. Determine if the following molecules are polar or nonpolar. Use a table of electronegativities to determine
the most polar bond in the molecules below.  Draw Lewis structures!

a. CS,
b. CF4
c. PCls
d. CO
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<—— Decreasing electronegativity

Electronegativity Values

Increasing electronegativity >
H
7L,
Li Be B (& N (0] E
10 15 20 25 3.0 35 4.0
Na | Mg Al Si P 5 Cl
0.9 12 15 18 21 25 3.0
K Ca Sc Ti \) Cr Mn || Fe Co Ni Cu || Zn Ga || Ge || As Se Br
0.8 10 13 15 16 16 15 18 19 alit) 19 16 16 18 20 24 28
Rb Sr NG 7AT Nb | Mo | Tc Ru || Rh || Pd || Ag | Cd In Sn || Sb || Te |
0.8 10 32 14 16 18 19 22 22 22 19 17 17 18 19 27 25
Cs | Ba |La-Lu| Hf || Ta w Re || Os Ir Pt | Au || Hg Tl Pb Bi Po || At
0.7 0.9 1.0-12 13 15 aE7f 19 2:2; 22 22 24 4:9 18 1) 3:9 20 22
Fr Ra || Ac || Th Pa U [Np-No
0.7 09 11 13 14 14 1413
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