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CHEM 4 lecture

Monday – December 7, 2020

Sec 8.1 - 8.4

Reaction calculations
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Background: Moles flowchart
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Reading question: Mole-to-mole ratios from balanced reactions (Part A)
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1) After balancing the following equation, which of the following would be an 
appropriate conversion factor to relate H2O to H2: 

____ NO(g) + ____ H2(g)  → ____ NH3(g) + ____ H2O(g)

A) B) C)  D)  
OH g 2

H g 5

2

2

OH g 5

H g 2

2

2

OH mol 2

H mol 5

2

2

OH mol 5

H mol 2

2

2

Answer: 2NO(g)  +  5H2(g)  → 2NH3(g)  +  2H2O(g)
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2) Using the equation we just balanced, how many moles of water can form from 
3.0 mol of hydrogen gas?

2NO(g) + 5H2(g) → 2NH3(g) + 2H2O(g)

A)  7.5 mol H2O C)  15 mol H2O

B)  6.0 mol H2O D)  1.2 mol H2O

Answer: 

(3.0 mol H2)
2mol H

2
O

5mol H
2

= 1.2 mol H2O 

Clicker question: Mole-to-mole ratios from balanced reactions (Part B)
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3) Using the same balanced equation from the previous question, how many grams 
of H2O can be made from 23.0 g of H2?

2NO(g) + 5H2(g) → 2NH3(g) + 2H2O(g)

A)  164 g H2O C)  82.2 g H2O

B)  6.43 gH2O D)  3.22 g H2O

Answer: 

Plan: g H2→mol H2→mole H2O → g H2O

Work:      (23.0 g H2)
1mol H

2

2.016 g H
2

2mol H
2
O

5mol H
2

18.02 g H
2
O

1mol H
2
O

= 82.2 g H2O 
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Clicker question: Mole-to-mole ratios from balanced reactions (Part C)
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4) What is the maximum mass (in g) of precipitate that can form when an aqueous 
sample containing 10.0 g of sodium chloride is added to excess aqueous lead(II) 
nitrate?

A) 9.05 g PbCl2 D)   9.05 g NaNO3

B) 14.5 g PbCl2 E)   14.5 g NaNO3

C) 23.8 g PbCl2 F)   23.8 g NaNO3

Clicker question: Mole-to-mole ratios from balanced reactions
Go to LearningCatalytics.com Session ID =

Answer: 

Equation: 2 NaCl(aq) + Pb(NO3)2(aq) → 2 NaNO3(aq) + PbCl2(s)

Plan: g NaCl →mol NaCl →mol PbCl2→ g PbCl2

Work:        (10.0 g NaCl)
1mol NaCl

58.44 g NaCl

1 mol PbCl
2

2mol NaCl

278.1 g PbCl
2

1mol PbCl
2

= 23.8 g PbCl2 7
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5) Assuming gasoline is pure octane (C8H18), how many kg of the green-house gas, 
carbon dioxide are produced (and injected into our atmosphere) from the 
combustion of one 15-L tank of gas?  The density of octane is 0.703 g/mL.

A) 33 kg CO2 D)  66 x 104 kg CO2

B)  66 kg CO2 E)  16 kg CO2

C)  4.1 kg CO2 F)  3.3 x 104 kg CO2

Clicker question: Mole-to-mole ratios from balanced reactions
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Answer: 

Equation: 2 C8H18(l) + 25 O2(g) → 16 CO2(g) + 18 H2O(g)

Plan: L C8H18→mL C8H18→ g C8H18→mol C8H18→mol CO2→ g CO2→ kg CO2

Work:

(15 L C8H18)
1mL

10−3L

0.703 g

1mL

1mol C
8
H
18

114.22 g C
8
H
18

16mol CO
2

2mol C
8
H
18

44.01 g CO
2

1mol CO
2

1 kg

103g
= 33 kg CO2
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6) An aqueous solution of silver nitrate reacts with solid copper in a single 
displacement reaction to form copper(II) nitrate and solid silver.  If 67.2 g of 
silver is obtained during the process, what mass of copper was initially used?
A) 19.8 g Cu D)   39.6 g Cu
B) 14.7 g Cu E)   29.4 g Cu
C) 79.2 g Cu F)   31.0 g Cu

Clicker question: Mole-to-mole ratios from balanced reactions
Go to LearningCatalytics.com Session ID =

Answer: 

Equation: 2 AgNO3(aq) + Cu(s) → 2 Ag(s) + Cu(NO3)2(aq)

Plan: mass Ag →mol Ag →mol Cu →mass Cu

Work:              (67.2 g Ag)
1mol Ag

107.9 g Ag

1mol Cu

2mol Ag

63.55 g Cu

1mol Cu
= 19.8 g Cu
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