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· 6.1 and 6.2 Vocabulary List with brief definitions 
[10 marks total; 5 marks per section] 
· Pg 102-104
· Pg 113-114
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Comprehension

Use with textbook pages 256-267.

Classifying chemical reactions

Section 6.1

Classify each of the following reactions as synthesis (S), decomposition (D), single
replacement (SR), double replacement (DR), neutralization (N), or combustion (C). Place
the correct letter representing the reaction type in the space provided. Then balance the
chemical equation by placing the correct coefficients in the equation.

LN+ F, » __NF,
2.___KCIO, > KCl + o,
3. C,H,0, + o, co, + HO
4. Cuso, + Fe - Fe(SO,), + Cu
5. MgF, + LiCO, MgCo, + LiF
6.___HPO, + NH,OH H,0+___ (NH,),PO,
7. NaF + Br, NaBr + F,
8. CHOH + o, > co, + HO
9. 7aCl, Zn + al,
10.___RbNO, + BeF, Be(NO,), + RbF
s, + H, HS
12.__Licl + Br, - LiBr + (<}
13.___HSO, + KOH HO + K50,
4 CH, + o, > co, + HO
15 HI > H, + L
16 HCl + Al > H, + AlCl,
©2008 MoGraw-Hil Ryeson Uea Secton 61 Types of Chomical Reactions + MHR 105
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Section 6.1
17.__P+__Cl, > ___PCl,
18.___CH, + o, co, + HO
19.__KSO, + BaCl, BasO, + KCl
20.___HPO, + Ca(OH), HO + Ca,(PO4),
21.___NF, > N, + F,

A+ N, > __AN
2. HF + Fe(OH), > HO + FeF,
4. GiF, + [ CF + Ga
25 Ca(NO,),+___NaPO, Ca,(PO,), + — NaNO,
2. HCl + AIOH), > AICI, + HO
27.___CH, + o, » co, + HO
2.___HO, - HO + o,
29 NHHCO, + NaCl > NaHCO, + NHCI
30.__Na+ o, > Na,0,
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Section 6.1
Use with textbook pages 256-267.

Types of chemical reactions—Word equations

Classify each of the following chemical reactions as synthesis (S), decomposition (D),
single replacement (SR), double replacement (DR), or neutralization (N). Then write a
balanced equation for each word equation.

1. magnesium + sulphur — magnesium sulphide

2. potassium hydroxide + sulphuric acid > water + potassium sulphate

3. chlorine + potassium iodide — potassium chloride + iodide

4. aluminum chloride + sodium hydroxide — aluminum hydroxide + sodium
chloride

5. lead(Il) oxide > lead + oxygen

6. magnesium + silver nitrate > silver + magnesium nitrate

7. cadmium(II) nitrate + ammonium sulphide > cadmium(I) sulphide +
ammonium nitrate

8.tin(IV) hydroxide + hydrogen bromide > water + tin(IV) bromide

9. sodium + oxygen > sodium oxide

10. sodium nitride — sodium + nitrogen

© 2008 McGraw-Hil Ryerson Lo Section 6.1 Types of Chemical Reactions « MHR 107
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calcium hydroxide + phosphoric acid > water + calcium phosphate

12.

barium chloride + sodium carbonate — barium carbonate + sodium
chloride

13

zine + nickel(Il) nitrate — zinc nitrate + nickel

14.

antimony + iodine — antimony(IIl) iodide

15.

. carbon dioxide > carbon + oxygen

16.

iron(IIT) sulphate + lead > lead(II) sulphate + iron

17.

barium nitrate + ammonium carbonate — ammonium nitrate + barium
carbonate

18.

zine hydroxide + hydrochloric acid — water + zinc chloride

19.

ammonium carbonate + magnesium chloride —> ammonium chloride +
magnesium carbonate

20.

rubidium hydroxide + sulphuric acid — water + rubidium sulphate

MHR + Soction 6.1 Types of Chemical Reactions © 2008 MoGraw-Hi Ryerson Limited
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Use with textbook pages 256-267.

Predicting the products
1. For each of the following:
1. predict the products

11 classify the reaction as synthesis (S). decomposition (D). single replacement (SR),
double replacement (DR), neutralization (N), or combustion (C)

L. write a balanced equation
— @HO -

 H +Cl

(©)Nal + F, >

(d) AgNO, + Na,PO,

(e) Ba(OH), + H,SO, —

P+l

() CHOH + 0,

(h) SKOH), + HPO,

() Fel, >

() CuCl, + Fe

(k) Cr,(S0,), + K,CO,

() CHOH + 0,

© 2008 McGraw-Hil Ryerson Lo Section 6.1 Types of Chomical Reactions « MHR 109
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—— mH, + F,

(n)AgO

(0)Cl, + KI

2. For each of the following

1. complete the word equation by predicting the products

11 classify the reaction as synthesis (S). decomposition (D). single replacement (SR),
double replacement (DR), or neutralization (N)

111 write a balanced equation for each word equation

(a) sodium + chlorine

(b) gallium fluoride + cesium >

(©) calcium hydroxide + nitric acid >

(d) barium chloride + silver nitrate >

(@) cobalt(II) bromide >

(f) copper(Il) iodide + bromine >

(g) phosphoric acid + magnesium hydroxide

(h) zinc + iodine >

(i) beryllium chloride >

(j) iron(IIl) sulphate + calcium hydroxide

110 MHR~Section 61 Types of Chemical Reactions © 2008 MoGraw-Hi Ryerson Limited
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Types of chemical
reactions

Section 6.1

Use the following word equation to answer
9.

potassium chlorate — oxygen +
potassium chloride

Match each Chemical Equation to a Reaction = :’;‘;‘ 'ys':l‘i’én';’““’“ is represented by the

‘Type below. Each Reaction Type may be used only cauaton?
once. A. synthesis
Chemical Equation B. decomposition
1. 2K00, > 2K0l + 30, C. single replacement
216 + 35, > BAS,
3000 + HO' » KO & N0, D. double replacement
4 __2CH, + 190, » 14HO + 1200, 10. Which of the following represents a single.
5.___2AQN0, + Cu — CuNo), + 2Ag replacement reaction?
6. POMO), + KOO, — POCID, +2KNO,
e L [sn+2AgN0, > SO, + 2Ag

A synihesis 1| ool cyanide + 2nc — gold + 2nc cyanice
s 1| Magnesium iodce reacts wih bromine gzs
b, decompositon 1 produce magnesium bromide and fdine.
E.singe repiacement
F. double repacement AlandTonly  C.ITand Il only

7. What type of chemical reaction involves
two smaller molecules reacting to produce
one larger molecule?

A. synthesis
B. combustion
€. decomposition

into solid carbon and oxygen gas. What
type of reaction is this?

A. synthesis
B. combustion

C. neutralization

D. decomposition

62008 MoGraw-Hil Ryerson Limed

B.landMMonly D.LILand I

1. Which set of ordered coefficients balances
the following equation?

Fe + 0, > Fe,0,
A2 11 €423
B.2,2,2 D.4,3,2

12. What coefficient is needed for water in
order to balance the following equation?

CH, + 0, > €O, + HO
A2 C.a
B.3 D.6

13. Hydrochloric acid can be used to neutralize
barium hydroxide. What is the formula for
the salt produced by this neutralization?

A. BaCl, C. Ba(CIOy),
B. Ba(ClO), D. Ba(CIO,),
Section 6.1 Types of Chemical Reactions « MHR 111
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14. Which reactants form the salt MgSO, in a

neutralization reaction?
A. 50, and MgO,
B.H,S and MgOH

©. H,0 and Mg(OH),
D. H,S0, and Mg(OH),

15. Given the incomplete equation of a
chemical reaction: C,H,0, +0, —

Which of the following are the products
formed from this reaction?

[ H

[0 [

m co,

A Tand T only
B. Tand 11l only
C. T and 11T only
D.1 1L and Il

16. Given the incomplete equation of a
chemical reaction:

barium chloride + ammonium carbonate

Which of the following are the products
formed from this reaction?

[ HO

[0 NHCI

[0 BaC0,

A Tand T only
B. Tand 11l only
C. T and 11T only
D.L1L and TNl

Section 6.1
Use the following chemical reaction to
answer question 17.

2HNO, + Be(OH), ~ Be(NOy), +
2H,0

17. Which of the following statements is true?

[ HNO, s 2n acid

[ BeNO, s a base.

. “This is a neutraization reaction.

. “The products o tis reaction are
salt and wate.

and IV only
 and IV only

18. Sodium nitrate is produced as a result of
‘mixing a solution of cadmium(ll) nitrate:
with a solution of sodium sulphide. What
is the other compound formed from this
reaction?

A.cas
B.CdSO,
C. Nas,

D.CdNO,

112 MHR+Section 61 Types of Chemical Reactions © 2008 MoGraw-Hi Ryerson Limited
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Sectlon
Factors Affecting the Rate of Chemical 5"6,,.',2,
Reactions

Textbook pages 272-281

Before You Read

‘What do you already know about the speed of chemical reactions? Outline your ideas in
the lines below.

What is rate of reaction and how does it apply to 5

chemical reactions? § QP Mark the Toxt

In a chemical reaction, how quickly or slowly reactants turn  §  Relnforce Your

into products is called the rate of reaction. A reaction that ~ ; Understanding

takes a long time has a low reaction rate. A reaction that As you read the section,
occurs quickly has a high reaction rate. A rate describes how 3 hOnOM e i port ot
quickly or slowly a change occurs. Every chemical reaction g sttt ws
proceeds at a definite rate. However, you can speed up or & you expiai ths main pant.
slow down the rate of a chemical reaction. B

What factors affect the rate of a chemical reaction? :

‘The four main factors that affect the rate of chemical

reactions are temperature, concentration, surface area, and the

presence of a catalyst.

1. Increasing the temperature causes the particles (atoms

or molecules) of the reactants to move more quickly so that

they collide with each other more frequently and with more

energy. Thus, the higher the temperature, the greater the rate Omdmg Check

of reaction. If you decrease the temperature, the opposite [

effect occurs. The particles move more slowly, colliding el
less frequently and with less energy. In this case, the rate of chemical reacton?

reaction decreases. @

2. Concentration refers to how much solute is dissolved in ~}
asolution.

If a greater concentration of reactant atoms and molecules
is present, there is a greater chance that collisions will occur
among them. More collisions mean a higher reaction rate.
‘Thus, increasing the concentration of the reactants usually
results in a higher reaction rate. At lower concentrations,
there is less chance for collisions between particles. This g

©2008 McGraw.Hil Fyerson Lmitea  Section 6.2 Factors Affecting the Rato of Chemical Reactions + MHR 113
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* means that decreasing the concentrations of the reactants

results in a lower reaction rate.

3. Surface area is the measure of how much area of an
¢ object is exposed.

¢ For the same mass, many small particles have a greater total

% surface area than one large particle. For example, steel wool
has a larger surface area than a block of steel of the same.
mass. This allows oxygen molecules to collide with many
‘more iron atoms per unit of time. The more surface contact
between reactants, the higher the rate of reaction. The less

i surface contact, the lower the reaction rate.

¢ Surface area can also be important if a reaction occurs

$ between two liquids that do not mix. In this case, the reaction
$ occurs only at the boundary where the two liquids meet. It is
also important to note that not all reactions depend on surface
area. If both reactants are gases or liquids that mix together,
then there is no surface, and surface area is not a factor.

I 4. A catalyst is a substance that speeds up the rate of 2

: chemical reaction without being used up in the reaction itself.
¢ Catalysts reduce the amount of energy required to break and
form bonds during a chemical reaction. When catalysts are
used, a reaction can proceed although less energy is added
during the reaction. For example, enzymes are catalysts

that allow chemical reactions to occur at relatively low
temperatures within the body. @

114 MHR + Section 6.2 Factors Affecting tho Rats of Chomical Reactions  © 2008 McGraw.Hil Ryerson Liited
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Four factors affecting the rate of reactions

Use the following graph to answer question 1.
Rate of reaction and changing conditons

®

Total amount of prodixt

Time from statofreaction
1. The graph above shows the differences in the rate of reaction at different
temperatures, concentrations, surface area, and the presence or absence of a

catalyst. A steeper line represents a greater rate of reaction. Indicate which line
(X or Y) each of the following are associated with.

(@ lower temperature (o) higher temperature
(c) lower concentration () higher concentration
(e)absenceofacatalyst () presenceof acatalyst

(g) larger pieces (small surface area)
(n) smaller pieces (large surface area)

2. Which of the four factors affecting reaction rate is most important in each of the
following examples? Choose from concentration, temperature, surface area, and
catalyst.

(@) Raw carrots are cut into thin slices for cooking.

(b) Protein is broken down in the stomach by the enzyme
pepsin.

(¢) Awoolly mammoth is found, perfectly preserved, near the
Actic.

(d) More bubbles appear when a concentrated solution of hydrochloric
acid is added to a magnesium strip than when a dilute solution of
theacidisadded.
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Use with textbook pages 272-277.

Factors affecting the
rate of chemical

reactions

‘Match the Term on the left with the best
Descriptor on the right. Each Descriptor may be
used only once.

Descriptor

1. catayst

2 tomperature

3 sufacearea

4. concentration

5. rate ofreaction

6 catalytc
converter

A ameasure of how.
‘much area of an object
s exposed

B. the amount of
‘substance dissoled
ina given volume of
solution

.2 measure of the
average kinetic eneryy
of all the partces in a
sample of matter

D.a substance that
‘spesds up the rate of .
chemical reaction
without being used up
itself o changed

E.ameasure of how
quicky products form,
or given amounts of
reactarts react, in a
chemical reaction

F. a stainess steel
polution-control devic
that comverts poisonous
gases from the
vehicle's exhaust info
less hamiul
substances

7. When you walk through a crowded hallway
at school, you are more likely to bump into

another person. To which of the following
factors that affect rate of reaction is this

analogy referring?
A. catalyst
B. temperature

C. surface area

D. concentration

8. Wi

Section 6.2

hich of the following are true about how

temperature affects the rate of reaction?

heating causes the partiles of the reactants
to move more quickly

lowering the temperature wil rass the energy
level of the partcies

Increasing the temperature resuts n more
collsions between the partices

A
B.
c.
D.

Tand Il only
Tand 11T only
1T and 11T only
111, and 111

9. Increasing which of the following will
increase the frequency of collisions?

temperature

surace area

‘concentration

A
B.
c.
D.

10. Wi
of

A
B.

c.

Tand Il only
Tand 11T only
1T and 11T only
111, and 111

hich of the following will lower the rate
reaction?

adding an enzyme to the reaction

decreasing the temperature from 40°C to
10°c

breaking a chunk of calcium up into
smaller pieces

increasing the amount of solute
dissolved in a solution

© 2008 McGraw.Hil yerson Limted  Section 6.2 Factors Affecting the Rato of Chemical Reactions « MHR 119
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Types of Chemical Reactions
Textbook pages 256-271

Before You Read

Many chemical reactions occur in daily life. In the lines below, describe one chemical
reaction you have observed.

How are chemical reactions classified? :
i (& Make Flash Cards
Chemical reactions can be classified as one of six main g
types: synthesis, decomposition, single replacement, double 3 Create flash cars fo help
replacement, neutralization (acid-base), or combustion. You 3 youleam the ifrent
can identify each type of reaction by examining the reactants. : eactions. Writs the name of
N - 5 » - ; ‘the reaction on the front of
‘This makes it possible to classify a reaction and then predict Hepeyetad .
the identity of the products. I —
What is a synthesis (combination) reaction? :
In a synthesis (combination) reaction, two or more reactants %
(A and B) combine to produce a single product (AB). H
element + element = compound H
A+B-AB } @rosaing
(The letters A and B represent elements.) £ How many products
hydrogen + oxygen  vater @ astionaontess

‘What is a decomposition reaction?

In a decomposition reaction a compound is broken down into
smaller compounds or separate elements. A decomposition
reaction is the reverse of a synthesis reaction.

compound > element + element
AB>A+B

calcium chlorate > calcium chloride + oxygen

102 MHR«Section 61 Types of Chemical Reactions. © 2008 MoGraw-Hi Ryerson Limited




image2.png
Name

i
5

© 2008 McGraw-Hil Ryerson Lo

What is a single replacement reaction?

In a single replacement reaction, a reactive element (a metal
or a non-metal) and a compound react to produce another
element and another compound. In other words, one of the
elements in the compound is replaced by another element.
‘The element that is replaced could be a metal or a non-metal.

element + compound > element + compound

A+BC - B +AC where A is a metal OR
A+BC = C+BA where A is a non-metal

aluminum + lead(II) nitrate — aluminum nitrate + lead

‘What is a double replacement reaction?

A double replacement reaction usually involves two ionic
solutions that react to produce two other ionic compounds.
One of the compounds forms a precipitate, which is an
insoluble solid that forms from a solution. The precipitate
floats in the solution, then settles and sinks to the bottom.
‘The other compound may also form a precipitate, or it may
remain dissolved in solution.

fonic solution + onic solution = ionic solution + ionic.
solid
AB(aq) + CD(aq) > AD(aq) + CB(s)
iron(Il) chloride + lithium phosphate
> iron(II) phosphate + lithium chloride
What is a neutralization (acid-base) reaction?

When an acid and a base are combined, they will neutralize
each other. In a neutralization (acid-base) reaction, an acid
and a base react to form a salt and water.

acid + base => salt + water
HX + MOH - MX + H,0

(X represents a negative ion. M represents a positive ion.)

sulphuric acid + sodium hydroxide
> sodium sulphate + water @
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What is a combustion reaction?

Combustion is the rapid reaction of a compound or element with oxygen to form an
oxide and produce heat. For example, organic compounds, such as methane, combust
with oxygen to form carbon dioxide (the oxide of carbon) and water (the oxide of
hydrogen).
hydrocarbon + oxygen > carbon
C,Cy+0,CO, +HO

xide + water

(The subscripts X and Y represent integers.)
CHO,+0,>CO,+H0

‘The summary chart below compares the six types of
chemical reactions.

Reaction Type Reactants and Products | Notes on the Reactants
Synthesis (combination) | A+ 8-> AB  Two elements combine
Decomposition ABIATE « One reactant only

Single replacement

IfAis 2 metal A+BCB+AC  One element and one compound
1£A s a non-metal A+BCICHBA
Double replacement | AB+CD=>AD + CB |  Two compounds react,

Neutralzation acid-base) | HX + MOH > MX + H,0| » Acid pus base

Combustion Gty + 0, CO; + H,0| * Organic compound with oxygen
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