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What determines whether  a gas is a greenhouse gas?  Molecular shape and polarity 
Complete the following table for 6 potential greenhouse gases. 

 

Molecule Total # 
valence eÐ 

Lewis structure Ster ic 
number  
around 

central atom 

Picture of 3-D shape  
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Electronic 
geometry: 

tetrahedral 

Molecular  shape: 

tr igonal 
pyramid 

 

Hydrogen 
sulfide 

H2S 
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Electronic 
geometry: 

tetrahedral 

Molecular  shape: 

bent 

 

Sulfur 
dioxide 

SO2 

6 + 2(6) 
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Electronic 
geometry: 

tr igonal planar 

Molecular  shape: 

bent 

 

Sulfur 
trioxide 
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Nonpolar overall  

Electronic 
geometry: 

tr igonal planar 

Molecular  shape: 

tr igonal planar 

 



 

Nitrous 
oxide 

N2O 

2(5) + 6 

= 16 

 

N ON

 

 

 

3 

 

N ON
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Electronic 
geometry: 

linear 

Molecular  shape: 

linear 

 

CFC-11 

CCl3F 

4 + 3(7) 
+ 7 

= 32 C
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Cl Cl
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Note: Dipole may be 

oriented opposite depending 
on relative magnitudes of 

bond dipoles. 

Electronic 
geometry: 

tetrahedral 

Molecular  shape: 

tetrahedral 

 

Now, consider the polarity of each molecule by answering the following questions: 

¥ Label the bond polarities in each molecule with either bond dipole arrows or the ! +/! Ð 
labels. 

¥ Consider the summation of the individual bond dipoles to answer whether or not the 
molecule as a whole exhibits molecular polarity. 

 

Problems with the problem set?  Try some questions dealing with grams, moles and concentrations… 

1.  In lecture we determined the mass of CO2 stored in the atmosphere.  The oceans are another 
important reservoir of carbon dioxide on earth.  Carbon dioxide dissolves in water to form the 
bicarbonate ion, (HCO3)

Ð,  

a) If the average concentration of (HCO3)
Ð in the ocean is 0.0083 M and the volume of the oceans is 

1.4 x 1021 L, calculate the total mass of carbon, C, sequestered in the oceans. 

!  

1.4" 1021 L( ) 0.083 mol HCO3
Ð

1 L

# 

$ 
% 

& 

'  
( 

1 mol C
1 mol HCO3

Ð

# 

$ 
% 

& 

'  
( 

12.01 g
1 mol C

# 

$ 
% 

& 

'  
(   =  1.4 x 1021 g C 

b) Compare your answer in a) to the total amount of C in the atmosphere if there are 2640 Pg CO2 in 
the atmosphere (1 Petagram  =  1 Pg  =  1 x 1015 g). 

! 

2640 Pg CO2( ) 1"1015g
1 Pg

# 

$ 
% 

& 

' 
( 

1 mol CO2

44.01 g

# 

$ 
% 

& 

' 
( 

1 mol C
1 mol CO2

# 

$ 
% 

& 

' 
( 

12.01 g
1 mol C

# 

$ 
% 

& 

' 
(   =  7.20 x 1017 g C 



2.  One carrot may contain 0.75 mg of vitamin A (C20H30O).  (a) How many moles of vitamin A is this?   

!  

0.75 mg C20H30O( )
1" 10-3g

1 mg

# 

$ 
% 

& 

'  
( 

1 mol C20H30O
286.44 g

# 

$ 
% 

& 

'  
(   =  2.6 x 10-6 mol C20H30O 

 (b) How many molecules?   

!  

2.6" 10-6mol C20H30O( ) 6.023" 1023molecules
1 mol

# 

$ 
% 

& 

'  
(   =  1.6 x 1018 molecules C20H30O 

 (c) How many hydrogen atoms are in 0.75 mg of vitamin A?  

!  

2.6 " 10
-6

mol C
20

H
30

O( ) 30 mol H

1 mol C
20

H
30

O

# 

$ 
% 

& 

'  
( 

6.022 " 10
23

H atoms

1 mol H

# 

$ 
% 

& 

'  
(   =  4.7 x 1019 atoms H 

 (d) What mass of hydrogen is this? 

!  

2.6 " 10-6mol C20H30O( ) 30 mol H

1 mol C20H30O

# 

$ 
% 

& 

'  
( 

1.008 g

1 mol H

# 

$ 
% 

& 

'  
(   =  7.9 x 10-5 g H 

3. According to the label on a bottle of concentrated hydrochloric acid, the contents are 36.0% HCl by 
mass and have a density of 1.18 g/mL.  What is the molarity of concentrated HCl? 

!  

36 g HCl

100 g solution

" 

# 
$ 

% 

& 
'  

1.18 g solution

1 mL solution

" 

# 
$ 

% 

& 
'  

1000 mL

1 L

" 

# 
$ 

% 

& 
'  

1 mol HCl

36.45 g HCl

" 

# 
$ 

% 

& 
'    =   12 mol/L  =  12 M 

 


