
PowerPoint Lectures  
to accompany 

Physical Science, 9e 

Copyright © The McGraw-Hill Companies, Inc. Permission required for reproduction or display. 

Chapter 10 
Chemical Reactions 



Chemical Reactions 

• Occur through formation and breaking 
of chemical bonds between atoms 

• Involve changes in matter, creation of 
new materials and energy exchange 

• Chemical equations - concise 
representation of chemical reactions  



Chemical Equations 
• Reactants - substances existing before reaction 
• Products - substances existing after reaction 
• Word representation not sufficiently precise 
• Chemical symbols and formulas needed for 

quantitative purposes  



Balancing Equations 

• Law of conservation 
of mass - atoms are 
neither created nor 
destroyed in 
chemical reactions 

• Change coefficients 
in front of chemical 
formulas, not 
subscripts within 
formulas, to balance 

mass of reactants = mass of products



Meaning of Subscripts and 
Coefficients with a Chemical Formula 



 Combination Reactions 

• Synthesis reaction in which two or more 
substances combine to form single 
compound 

• X  +   Y    XY 



Decomposition 

• A compound is broken down into 
simpler substances 

• XY    X  +  Y 



Replacement Reactions 

• An atom or polyatomic ion is replaced in 
a compound by a different atom or 
polyatomic ion. 

 



Ion Exchange Reactions 
Or Double Replacement 

• A reaction that takes 
place when the ions 
of one compound 
interact with the ions 
of another 
compound forming 
– A solid precipitate 
– A gas 
– Water 
 

AX + BY    AY + BX 
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