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9.5  The Laws Governing  
How Compounds Form
What is the law of definite proportions?77. 

Describe the law of multiple proportions.78. 

79. Nitrous oxide, laughing gas, is used as an anes-
thetic in dentistry. The mass ratio of nitrogen 
to oxygen is 7:4. A 68-g sample of a compound 
composed of nitrogen and oxygen contains 42 g 
of nitrogen. Is the sample nitrous oxide?  

Understand Concepts

Write formulas for these compounds.80. 

potassium permanganatea. 
calcium hydrogen carbonateb. 
dichlorine heptoxidec. 
trisilicon tetranitrided. 
sodium dihydrogen phosphatee. 
phosphorus pentabromidef. 

Write formulas for these compounds.81. 

magnesium sulfide a. e. potassium sulfite
sodium phosphite b. f. calcium carbonate
barium hydroxide c. g. sodium bromide
copper(II) nitrite d. h. ferric sulfate

82. Name these compounds.
NaClOa. 3 d. HClO4 g. KHSO4
Hgb. 2Br2 e. SnO2 h. Ca(OH)2
Kc. 2CrO4 f. Fe(C2H3O2)3 i. BaS

Name each substance.83. 

LiClOa. 4 d. CaO g. SrSO4
Clb. 2O e. Ba3(PO4)2 h. CuC2H3O2
HgFc. 2 f. I2 i. SiCl4

Name each compound.84. 

Mg(MnOa. 4)2 d. N2H4 g. PI3
Be(NOb. 3)2 e. LiOH h. ZnO
Kc. 2CO3 f. BaF2 i. H3PO3

Write formulas for these compounds.85. 

calcium bromide a. e. tin(IV) cyanide
silver chloride b. f. lithium hydride
aluminum carbide c. g. strontium acetate
nitrogen dioxide d. h. sodium silicate

86. A compound of general formula QxRy contains 
no hydrogen, and Q and R are both elements. 
Neither Q nor R is a metal. Is QxRy an acid, a 
binary ionic compound, or a binary molecular 
compound?

A compound of general formula Q87. xRy contains 
no hydrogen, Q is the alkali metal of lowest 
atomic mass, and R contains the elements oxy-
gen and carbon in a 3:1 ratio. Write the name 
and the formula of the compound.

88. Two compounds contain only tin and chlorine. 
The ratio of the masses of chlorine combined 
with 1.00 g of tin in the two compounds is 2:1. 
If one compound has the formula SnCl2, what is 
the formula for the other compound?

Analysis of two compounds shows that they 89. 
contain only lead and iodine in these amounts:

Compound I: 22.48 g Pb and 27.52 g I 
Compound II: 5.80 g Pb and 14.20 g I

Determine the ratio of lead contained in the a. 
two compounds for every 1 g of iodine.
Use your ratio and your knowledge of ionic b. 
charges to write the formulas and the names 
of the two compounds.

The U.S. produces thousands of inorganic 90. 
chemicals. Inorganic chemicals, for the most 
part, do not contain carbon. The table shows the 
amounts (in billions of kg) of the top ten inor-
ganic chemicals produced in a recent year.

Chemical name
Amount produced  

(109 kg)

Sulfuric acid 39.4

Nitrogen 26.9

Oxygen 17.7

Ammonia 16.5

Lime 16.3

Phosphoric acid 11.2

Sodium hydroxide 11.0

Chlorine 10.3

Sodium carbonate 9.3

Nitric acid 6.8

What percentage of the total production of a. 
the top ten is lime (calcium oxide)?
Three diatomic gases are on the list. What b. 
are their names? What was the combined 
production of these gases in billions of 
kilograms?
The three acids make up what percentage of c. 
the total production of the top ten?
Write formulas for the top ten inorganic d. 
chemicals.
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77. In all samples of the same chemical compound, 
the masses of the elements are always in the 
same proportions.

78. Whenever two elements form more than one 
compound, the different masses of one element 
that combine with the same mass of the other 
element are in a ratio of small whole numbers.

79. No; The ratio of nitrogen to oxygen is 42:26, 
which is not a 7:4 ratio.

UNDERSTAND CONCEPTS

80. a. KMnO4  b. Ca(HCO3)2  c. Cl2O7

d. Si3N4 e. NaH2PO4 f. PBr5

81. a. MgS      b. Na3PO3    c. Ba(OH)2

d. Cu(NO2)2 e. K2SO3 f. CaCO3

 g. NaBr   h. Fe2(SO4)3

82. a. sodium chlorate
 b. mercury(I) bromide

c. potassium chromate
 d. perchloric acid

e. tin(IV) oxide
 f. iron(III) acetate 

g. potassium hydrogen sulfate
 h. calcium hydroxide

i. barium sulfide
83. a. lithium perchlorate

b. dichlorine monoxide
 c. mercury(II) fluoride

d. calcium oxide
 e. barium phosphate

f. iodine
 g. strontium sulfate

h. copper(I) acetate
 i. silicon tetrachloride
84. a. magnesium permanganate
 b. beryllium nitrate

c. potassium carbonate
 d. dinitrogen tetrahydride

e. lithium hydroxide
 f. barium fluoride

g. phosphorus triiodide
 h. zinc oxide

i. phosphorous acid
85. a. CaBr2  b. AgCl  c. Al4C3

d. NO2 e. Sn(CN)4  f. LiH
 g. Sr(C2H3O2)2     h. Na2SiO3

86. binary molecular compound
87. lithium carbonate, Li2CO3

88. SnCl4
89. a. 2:1  b. PbI2, lead(II) iodide, and PbI4, 

lead(IV) iodide
90. a. 9.85%

b.  nitrogen, oxygen, and chlorine; 
54.9 billions of kg

c. 34.7%
 d.  H2SO4, N2, O2, NH3, CaO, H3PO4, NaOH, Cl2, 

Na2CO3, HNO3
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