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1.  You have a 26.98 g piece of aluminum. 
a)  How many moles are in 26.98 g of Al? 

Ans.  mol Al.
 g Al.

 mol Al g Al.
 l # mol of A 0001
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b)  How many atoms are in 26.98 g of Al? 

Ans.  atoms Alx.
 mol

 atomsx. mol Al.
  Al # atoms of 23
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c)  How many moles are in 5.00 g of Al? 

Ans.  mol Al
 g Al.

 mol Al g Al
 l # mol of A 1850
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d)  How many atoms are in 5.00 g of Al? 

Ans.  atoms Alx.
 mol

 atomsx. mol Al
  Al # atoms of 23

23
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2.  You have a 20.00 g sample of chlorine gas. 

a)  How many moles of Cl2 are in the 20.00 g sample? 

Ans. 2

2
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 mol Cl

 g Cl
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  l# mol of C .
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b)  How many molecules are in 20.00 g of Cl2? 

Ans. 
2

23
23

2
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 Cl moleculesx
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  s of Cl# molecule .
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 c)  How many Cl atoms are in 20.00 g of Cl2? 

Ans.  atoms Clx
Cl molecule 

 atoms Cl Cl moleculesx
  Cl # atoms of 23

2

2
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103983
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d)  How many moles of Cl2 are in a 5.00 g sample? 

Ans. 2

2

22
2 07050
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1

1
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 mol Cl

 g Cl

 mol Cl g Cl
  l# mol of C .
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e)  How many molecules of Cl2 are in 5.00 g? 

Ans. 
2
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23

2
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1

100226
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 Cl moleculesx
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  s of Cl# molecule .
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3.  You have a sample containing 10.00 g of AlCl3? 
a)  What is the molecular mass of AlCl3? 

Ans.  

Element Atomic 
Mass 

# of 
Atoms 

Net Molar 
Mass 

Al 26.98 1 26.98 

Cl 35.45 3 106.35 

  Molar 

Mass →→→→ 
133.33 

b)  How many moles of AlCl3 are in the sample? 

Ans. 3
2

3

33
3 105007

33133

1
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 mol AlClx

 g AlCl
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c)  How many moles of Al3+ are in the sample? 

Ans. 
+−

+−

+

=















=

32
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3
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 mol Alx

 AlCl

 Al mol AlClx
  l# mol of A .

.
 

d)  How many moles of Cl- are in the sample? 

Ans. 
−−

−−
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 AlCl

 Cl mol AlClx
  l# mol of C 1

3

3
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e)  How many grams of Al3+ are in the sample? 

Ans. 
+
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 g Al mol AlClx
   Al# grams of .

..
 

f)  How many grams of Cl- are in the sample? 

Ans. 
1

3
2.250 10 35.45

7.976
1 1

x  mol AlCl  g Cl
# grams of  Cl    g Cl

 mol Cl

− −

− −

−
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4.  You dissolve 25.00 g of AlCl3 in 1.0 L of de-ionized H2O. 
a)  How many moles of AlCl3 are dissolved? 

Ans. 3 3

3 3

3

25.00 1
0.1875

1 133.33

 g AlCl  mol AlCl
# mol of  AlCl    mol AlCl

 g AlCl
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b)  How many molecules of AlCl3 are dissolved? 

Ans. 
3

23
23

3
3 101291

1
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1
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 AlCl moleculesx

 mol

 moleculesx mol AlCl
  s of AlCl# molecule .
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c) Using the information above, calculate how much volume of this solution you would 
need to get 5.00 g of AlCl3. 

Ans. 3

3

5.00 g AlCl 1.0 L solution
volume of solution= =0.20 L solution

1 25.00 g AlCl
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5.  You have a flask containing 150. g of H2O (volume is 150. mL). 
a)  How many moles of H2O are in 150. g? 

Ans. First, calculate the molar mass for H2O: 
Element Atomic 

Mass 
# of 

Atoms 
Net Molar 

Mass 

H 1.008 2 2.016 

O 16.00 1 16.00  

  Molar 

Mass →→→→ 
18.02 

O mol H
O g H

O mol HO g H
 O # mol of H 2

2
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b)  How many molecules of H2O are 150. g? 

Ans. O H moleculesx
 mol

 moleculesxO mol H
 O s of H# molecule 2

24
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2
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c) What is the mass percent of H and O, respectively, in H2O? 

Ans.  The % H in H2O is:  
 O Hmolar mass

mass Hnet molar 
  H %.%

.

.
%% 1911100
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The % O in H2O is:  
 O Hmolar mass

mass Onet molar 
  O %.%

.

.
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d)  How much water (in grams) is needed if you need to obtain 10.0 grams of oxygen? 
Ans.  mass of H2O = (10.0 g O)/(0.8879) = 11.3 g of H2O 
6.  In the chemistry lab, you produce 10.0 grams of hydrogen gas from the following chemical 
reaction: 

2HCl (aq) + Zn (s) →→→→ H2 (g) + ZnCl2 (aq) 

a) What is the molar mass of H2? 
Ans. 

Element Atomic 
Mass 

# of 
Atoms 

Net Molar 
Mass 

H 1.008 2 2.016 

  Molar 

Mass →→→→ 2.016 

b)  How many moles of H2 are in 10.0 g? 

Ans. 
2

2
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c)  How many moles of Zn are needed to produce 10.0 g of H2? 

Ans.  The molar ratio of Zn to H2 in this reaction is:  1 Zn:1 H2 

 Thus, the amount of Zn needed to produce 10.0 g H2, or 4.96 moles of H2 is: 

 mol Zn
 H

 Zn mol H
 n # mol of Z 964
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d)  How many grams of Zn are needed to produce the 10.0 g of H2? 

Ans.   g Zn
 mol Zn

 g Zn mol Zn
  Zn # grams of .

..
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