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Experiment 10 – Lewis Dot Structures and Molecular 

Geometry 
 

 

Discussion 

 

The Valence Shell Electron Pair Repulsion (VSEPR) Theory states that bonds and lone pairs 

are regions of high electron density in an atom that repel each other until they get as far apart 

as possible. This effect determines the atom’s geometry and bond angles. Two regions will be 

180° apart, three regions will be 120° apart, and four regions will be 109.5° apart.  

 

Geometry Determination 

 

A. Determine the Lewis dot structure of the molecule or ion. 

 

B. For each central atom in the structure, determine the areas of electron density that lie 

directly on that atom. An area of electron density may be: 

• a lone pair that lies on the central atom. (Lone pairs on other atoms don’t count.) 

• a single bond. 

• a double bond. 

• a triple bond. 

 

C. Assign geometry according to the table on the next page. 

 

Procedure 

 

Do not build models for ionic compounds. For each of the polyatomic ions or molecules: 

 

II. Draw the Lewis dot structure, including all resonance where appropriate. 

 

III. Use the model kit to build the structure. 

• Use white or yellow balls for hydrogens. 

• Use black or blue or red balls for other atoms. 

• Use short sticks for nonbonded electron pairs (lone pairs). 

• Use long sticks for single bonds. 

• Use springs for double and triple bonds. Two springs form a double bond. Three springs 

form a triple bond. 

 

IV. Sketch the shape of the structure in three dimensions. This is called the VSEPR structure. 

 

V. Draw dipole moments on the VSEPR structure to show all polar bonds. 

 

VI. Give the name of the molecular geometry. 

 

VII. State whether the molecule is polar, nonpolar, or ionic. 

 

VIII. Determine the approximate bond angle on the central atom (if applicable).  
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# of 

areas 

# of 

bonds 

# of 

lone 

pairs 

Geometry 

and bond 

angles Example 

4 2 2 Angular or 

bent (109.5°) 
O

H H
 

4 3 1 Pyramidal 

(109.5°) N

H
H

H

 
4 4 0 Tetrahedral 

(109.5°) 

N

H
H

H

H

 
3 2 1 Bent 

(120°) 
 

S 
O O 

S 
O O 

 
2 resonance forms 

3 3 0 Trigonal 

(120°) 

N

O

OO

N

O

OO

N

O

OO

 
3 resonance forms 

2 2 0 Linear 

(180°) 
H C N  

 1 any Linear 

(Must be 

three or more 

atoms to form 

an angle.) 

O O

 

 

Notice the convention for drawing bonds in 3-D space, where: 

• the wedge ( ) represents a bond coming out of the paper, and 

• the dash ( ) represents a bond going behind the paper. 

 

  



Name: _________________________________  Section: _____________________ 

Chemistry M12 Laboratory Manual  Page 49 

     

     

     

     

     

     

     

F
o
rm

u
la

 
N

u
m

b
er

 o
f 

v
a
le

n
ce

 

el
ec

tr
o
n

s 

L
ew

is
 d

o
t 

st
ru

ct
u

re
 

(i
n

cl
u

d
in

g
 A

L
L

 r
es

o
n

a
n

ce
) 

V
S

E
P

R
 s

tr
u

ct
u

re
 

(w
it

h
 d

ip
o
le

 m
o
m

en
ts

) 

M
o
le

cu
la

r 

G
eo

m
et

ry
 

P
o
la

r?
  

N
o
n

p
o
la

r?
  

Io
n

ic
?
 

B
o
n

d
 a

n
g
le

 

o
n

 c
en

tr
a
l 

a
to

m
(s

) 

I 2
 

N
O

-1
 

C
O

 

B
eH

2
 



Name: _________________________________  Section: _____________________ 

Chemistry M12 Laboratory Manual  Page 50 

     

     

     

     

     

     

     

F
o
rm

u
la

 
N

u
m

b
er

 o
f 

v
a
le

n
ce

 

el
ec

tr
o
n

s 

L
ew

is
 d

o
t 

st
ru

ct
u

re
 

(i
n

cl
u

d
in

g
 A

L
L

 r
es

o
n

a
n

ce
) 

V
S

E
P

R
 s

tr
u

ct
u

re
 

(w
it

h
 d

ip
o
le

 m
o
m

en
ts

) 

M
o
le

cu
la

r 

G
eo

m
et

ry
 

P
o
la

r?
  

N
o
n

p
o
la

r?
  

Io
n

ic
?
 

B
o
n

d
 a

n
g
le

 

o
n

 c
en

tr
a
l 

a
to

m
(s

) 

H
2
S

 

P
B

r 3
 

C
lO

4
-1

 

C
S

2
 



Name: _________________________________  Section: _____________________ 

Chemistry M12 Laboratory Manual  Page 51 

     

     

     

     

     

     

     

F
o
rm

u
la

 
N

u
m

b
er

 o
f 

v
a
le

n
ce

 

el
ec

tr
o
n

s 

L
ew

is
 d

o
t 

st
ru

ct
u

re
 

(i
n

cl
u

d
in

g
 A

L
L

 r
es

o
n

a
n

ce
) 

V
S

E
P

R
 s

tr
u

ct
u

re
 

(w
it

h
 d

ip
o
le

 m
o
m

en
ts

) 

M
o
le

cu
la

r 

G
eo

m
et

ry
 

P
o
la

r?
  

N
o
n

p
o
la

r?
  

Io
n

ic
?
 

B
o
n

d
 a

n
g
le

 

o
n

 c
en

tr
a
l 

a
to

m
(s

) 

C
H

C
l 3

 

P
O

3
-3

 

P
O

4
 -

3
 

C
H

2
O

 



Name: _________________________________  Section: _____________________ 

Chemistry M12 Laboratory Manual  Page 52 

     

     

     

     

     

     

     

F
o
rm

u
la

 
N

u
m

b
er

 o
f 

v
a
le

n
ce

 

el
ec

tr
o
n

s 

L
ew

is
 d

o
t 

st
ru

ct
u

re
 

(i
n

cl
u

d
in

g
 A

L
L

 r
es

o
n

a
n

ce
) 

V
S

E
P

R
 s

tr
u

ct
u

re
 

(w
it

h
 d

ip
o
le

 m
o
m

en
ts

) 

M
o
le

cu
la

r 

G
eo

m
et

ry
 

P
o
la

r?
  

N
o
n

p
o
la

r?
  

Io
n

ic
?
 

B
o
n

d
 a

n
g
le

 

o
n

 c
en

tr
a
l 

a
to

m
(s

) 

S
O

3
 

S
O

3
-2

 

S
O

4
-2

 

S
C

N
-1

 



Name: _________________________________  Section: _____________________ 

Chemistry M12 Laboratory Manual  Page 53 

     

     

     

     

     

     

     

P
o
la

r?
  

N
o
n

p
o
la

r?
  

Io
n

ic
?
 

B
o
n

d
 a

n
g
le

 

o
n

 c
en

tr
a
l 

a
to

m
(s

) 

M
o
le

cu
la

r 

G
eo

m
et

ry
 

V
S

E
P

R
 s

tr
u

ct
u

re
 

(w
it

h
 d

ip
o
le

 m
o
m

en
ts

) 

L
ew

is
 d

o
t 

st
ru

ct
u

re
 

(i
n

cl
u

d
in

g
 A

L
L

 r
es

o
n

a
n

ce
) 

N
u

m
b

er
 o

f 

v
a
le

n
ce

 

el
ec

tr
o
n

s 

F
o
rm

u
la

 

N
O

2
-  

K
C

l 

B
rO

3
-  

IO
2

-  



Name: _________________________________  Section: _____________________ 

Chemistry M12 Laboratory Manual  Page 54 

     

     

     

     

     

     

     

P
o
la

r?
  

N
o
n

p
o
la

r?
  

Io
n

ic
?
 

B
o
n

d
 a

n
g
le

 

o
n

 c
en

tr
a
l 

a
to

m
(s

) 

M
o
le

cu
la

r 

G
eo

m
et

ry
 

V
S

E
P

R
 s

tr
u

ct
u

re
 

(w
it

h
 d

ip
o
le

 m
o
m

en
ts

) 

L
ew

is
 d

o
t 

st
ru

ct
u

re
 

(i
n

cl
u

d
in

g
 A

L
L

 r
es

o
n

a
n

ce
) 

N
u

m
b

er
 o

f 

v
a
le

n
ce

 

el
ec

tr
o
n

s 

F
o
rm

u
la

 

C
H

2
C

l 2
 

C
O

2
 

P
H

3
 

N
aH

 


	Experiment 1 – Separation of Copper(II) Sulfate from Sand
	Discussion
	Procedure
	Data and Calculations for Experiment 1
	Questions

	Experiment 2 – Measurements
	Discussion
	Procedure
	A. Temperature
	B. Mass
	C. Length
	D. Volume
	E. Density

	Excel® Procedure
	Data and Calculations for Experiment 2
	A. Temperature
	B. Mass
	C. Length
	D. Volume

	Questions

	Experiment 3 – Graphing Freezing Points
	Discussion
	Procedure
	Trial 1: With Stirring
	Trial 2: Without Stirring
	Completing the Graphs for your Experiment:

	Hazardous Waste
	Post-Lab Questions
	Use your graphs to answer the following questions. Note: The accepted freezing point of acetic acid, according to the CRC Handbook of Chemistry and Physics, is:  16.6 (C


	Experiment 4 – Hydrates and Anhydrous Salts
	Discussion
	Procedure
	A. Qualitative Determination of the Released Liquid after Heating CuSO4.5H2O
	B. Quantitative Determination of Mass Lost in a Hydrate

	Data and Calculations for Experiment 4
	A. Qualitative Determination of the Released Liquid
	B. Quantitative Determination of Mass Lost in a Hydrate

	Pre-Lab (to be completed before coming to lab)

	Experiment 5 – Properties of Solutions
	Discussion
	Procedure
	A. Concentration of a Saturated Solution.
	B. Relative Solubility of a Solute
	C. Miscibility of Liquids
	D. Effect of Particle Size on Rate of Dissolution
	E. Effect of Temperature on Dissolution
	F. Solubility versus Temperature; Saturated and Unsaturated Solutions
	G. Ionic Reactions in Solution

	Data and Calculations for Experiment 5
	B. Relative Solubility of a Solute in Two Solvents
	C. Miscibility of Liquids
	D. Particle Size and Dissolution Rates
	E. Temperature and Dissolution Rates
	F. Temperature and Solubility
	G. Ionic Reactions in Solution


	Experiment 6 – Decomposition of Potassium Chlorate
	Discussion
	Procedure
	A. Quantitative Determination of Percent Composition
	B. Qualitative Examination of the Residue

	Data and Calculations for Experiment 6
	A. Quantitative Determination of Percent Composition

	Pre-Lab Assignment (to be completed before coming to lab)

	Experiment 7 – Double Displacement Reactions
	Discussion
	Procedure
	Data for Experiment 7
	Questions

	Experiment 9 – Ionization and the Nature of Acids, Bases, and Salts
	Discussion
	Reactions of Oxides with Water
	Electrolytes

	Procedure
	A. Electrolytes
	B. Investigating Acids
	C. Properties of Bases and Basic Solutions

	Data and Calculations for Experiment 9
	A. Electrolytes and Instructor Demo
	B. Properties of Acids
	C. Properties of Bases


	Experiment 10 – Lewis Dot Structures and Molecular Geometry
	Discussion
	Geometry Determination

	Procedure

	Lewis dot structure
	Experiment 11 – Boyle’s Law
	Discussion
	Procedure
	Excel® Graphing Procedure
	Data and Calculations for Experiment 11
	Questions

	Experiment 12 – Acid/Base Titrations
	Discussion
	Procedure
	Data and Calculations for Experiment 12
	Questions

	Experiment 13 – Weighing by Difference
	Procedure
	Data and Calculations for Experiment 13

	Experiment 14 – Atomic Spectra
	Part I
	Part II-A:
	Procedure
	Part II-B.

	Experiment 19 – Specific Heat Capacity
	Procedure
	Data and Calculations
	Post-lab Questions

	Experiment 20 – Precipitation of Strontium Sulfate
	Procedure
	Data and Calculations for Experiment 20

	Workshop 1 – Math Review
	Workshop 2 – Scientific Notation and Scientific Calculators
	Scientific Calculator

	Workshop 3 – Significant Figures
	Workshop 4 – Dimensional Analysis
	Workshop 5 – Nomenclature
	Workshop 6 – Writing and Balancing Equations
	Workshop 7 – Graphical Representation of Data
	Workshop 8 – Quantum Mechanics
	Workshop 9 – Mole Conversions
	Workshop 10 – Stoichiometry I
	Workshop 11 – Gas Laws
	Workshop 12 – Stoichiometry II
	Workshop 13 – Solution Concentrations
	Workshop 14 – Trends on the Periodic Table
	Exercise I
	Exercise II

	Exercise III
	Workshop 15 – Simple Nomenclature of Inorganic Compounds
	Mini-Report 1 – How Do Scientists Report Data?
	Mini-Report 2 – Abstract
	Mini-Report 3 – Introduction
	Mini-Report 4 – Method / Materials
	Mini-Report 5 – Results / Calculations
	Mini-Report 6 – Discussion / Conclusion
	Solubility Rules
	Vapor Pressure of Water
	Names, Formulas, and Charges of Common Polyatomic Ions
	Moorpark College Chemistry Department Laboratory Report Rubric
	Periodic Table of the Elements



