
8. A catalyst makes it possible for reactions to
occur with less energy than reactions that do
not have a catalyst. The catalyst helps mole-
cules line up better so that, when they collide
with each other, the reaction takes place with
less energy than would otherwise be required.

Understanding Key Ideas 
9. (a) Raising the temperature, increasing the

concentration
(b) Raising the temperature, adding a catalyst
(c) Raising the temperature increases the

number of collisions and also makes them
more effective because the collisions hap-
pen with greater energy.

10. Raising the temperature increases the number
of collisions and also gives the collisions a
greater amount of energy.

11. Increasing the surface area gives greater
opportunity for reactant particles to collide.
This increases the rate of reaction.

12. Increasing the concentration of a reactant
gives a greater opportunity for reactant parti-
cles to collide. This increases the rate of a
reaction.

13. A catalyst helps reactant molecules to line up
more effectively than without a catalyst. This
allows the reaction to happen with less energy. 

Pause and Reflect Answer 
Students could cover some of these points.
• Throwing the wrapper back into the original box

makes it harder to find wrapped chocolates, so this
slows down the rate of chocolate eating.

• As the reaction proceeds, the reactants become
mixed with the products, so the chance of the cata-
lyst finding the reactants decreases, slowing down
the reaction.

Other Assessment Opportunities 
• BLM 2-42, Chapter 6 Quiz
• Assessment Checklist 4, Laboratory Report 
• Assessment Checklist 25, Safety Checklist 
• Process Skills Rubric 7, Predicting
• Process Skills Rubric 8, Interpreting Data
• Process Skills Rubric 10, Measuring and

Reporting
• Assessment Rubric 5, Conduct an Investigation

Rubric
• Assessment Rubric 11, Communication Rubric
• Assessment Rubric 12, Using Tools, Equipment,

and Materials Rubric 
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■ PREPARE YOUR OWN SUMMARY 

Student summaries should incorporate the following
main ideas.

1. Many Chemical Reactions Can Be Classified into
One of Six Types
• Synthesis refers to the reaction of two elements

to form a compound.
• Decomposition refers to the chemical separa-

tion of a binary compound into two pure 
elements.

• Single replacement is a reaction in which an
element replaces another element in a com-
pound, to form a new element and compound.  

• Double replacement reactions involve two ionic
compounds that swap ions to form new combi-
nations, such that the new compounds still each
have one positive ion and one negative ion.

• Neutralization reactions involve the reaction of
an acid with a base to produce a salt and water.

• Combustion refers to the reaction of an organic
compound to produce carbon dioxide and
water.

• Each of the six reaction types can be recog-
nized by looking only at the reactants, making
it possible to predict the products of any of
these types of reactions.

2. Certain Factors Affect the Rate of Chemical
Reactions
• Reaction rates are affected by temperature,

concentration, surface area, and the presence of
a catalyst.

• Increasing the temperature increases reaction
rate because reacting particles collide more fre-
quently and with greater energy.

• Increasing the concentration or surface area
increases reaction rate because reacting parti-
cles collide more frequently.

• A catalyst speeds up a reaction by lowering the
energy needed for the reaction to occur; this is
done by helping reactant molecules line up
effectively.

• A catalyst is present in the same amount at the
end of the reaction as it was at the beginning.

■ CHAPTER REVIEW ANSWERS 

Checking Concepts
1. (a) Neutralization

(b) Synthesis
(c) Synthesis 
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