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)Chapter 5 Final Reading and Worksheet (WS) Package

Please read through carefully as there are a few changes since the last one….

· 5.1, 5.2, and 5.3 Vocabulary List with brief definitions 
· Pg 81-82
· Pg 89-90
· Pg 95-97

[15 marks total; 5 marks per section] 

· 5.1, 5.2., and 5.3 Worksheets
· 
· Pg 84-88
· Pg 91-94
· Pg 99, 101
· Corrected w/ answer key
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Comprehension

Use with textbook pages 225-226.

Names of acids

Section 5.1

1. An acid will have the suffix “~ic acid” at the end of its name when the negative

ion has a suffix
“carbonic acid”.

For example, “hydrogen carbonate (H,CO,)” s called

2. An acid will have the suffix “~ous acid” at the end of its name when the negative

ion has a suffix
“sulphurous acid.”

. For example, “hydrogen sulphite (H,S0,)" is called

3. What is the name of each of the following acids?

(@ H,CO,
(b) CH,COOH
(©) H,PO,

(d) HCIO,

() H,S0,

() HNO,

(9 HF

() Hel

4.What is the chemical formula for each of the following acids?

(@) hydriodic acid
(b) sulphuric acid

(¢) perchloric acid

(d) nitrous acid

(e) chloric acid

() hydrobromic acid
(g) phosphorous acid
{n) hypochlorous acid

86 MHR - Section 5.1
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Use with textbook pages 220-229.

Acids versus bases

Section 5.1

1. Compare and contrast acids and bases by completing the following table.

Acids

Bases.

definition

‘what 1o look for in
chemical formula

production of lons.

electrical conductivity

taste

touch

2. Classify each of the following as an acid or a base.

(@ +H,PO,
(b) NH,OH

(c) Mg(OH),

() hasapH of 4

(¢ has apH of 9

() sulphurous acid

(g) hydrogen bromide
(h) potassium hydroxide

(i) causes methyl orange to tum red

() causes phenolphthalein to tum pink

(k) causes indigo carmine to tum yellow

() causes bromothymol blue to tum yellow

62008 MoGraw-Hil Ryerson Limed
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Assessment

Use with textbook pages 220-229.

Acids and bases

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

Descriptor

1.__ad

2. e

3. neural

4. pHscale

5.___comsive

6.___pHindicator

7.___concentraion of
hydrogen

A.a solution with a pH
of7

B can bum skin or eyes
on contact

. number of hydrogen
ons ina specific
volume of solution

D.a chemical compound
that produces a solu-
ton with a pH less
than7

E.anumber scale for
‘measuring how acidic
or basic a solution s

F. achemical compound
that produces a
solution with a pH
reater than 7

.2 chemical that
changes colour
depending on the pH
of the soluton t s
placed in

8. Which of the following describes acids?

[ has a pH of less than 7

[0 can conduct electricty

[0 produce hydrods fons when
dissalved in solution

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

88 MHR - Section5.1

Section 5.1
9. What happens to the number of H* after
H,SO0, is added to water?
A itincreases
B. it decreases
C. it stays the same.
10. Which of the following is a base?
AKCl C. LiOH
B. HBr D. HNO,
1. What s the name for HCIO,?
A. chloric acid
B. chlorous acid
C. perchloric acid
D. hypochlorous acid

12. What is the chemical formula for
sulphurous acid?

AHS ©. HS0,
B.HSO, D.HSO,

13. What s the pH of a substance that causes
‘methyl orange to turn yellow and methyl

red (0 tum red?
A3 C.65
B.45 D.8

14. Which of the following would occur if eggs
were tested with various pH indicators?

[ Indigo carmine tums blue

[0 phenolphthalein tums pink

. bromothymol bius tums blue

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

© 2008 MoGraw-Hi Ryerson Limited
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Salts 55.....?,

Textbook pages 234-243

Before You Read

How many different uses for salts can you name? Write your answers on the lines below.

‘What are salts?

&> Mark the Text
In chemistry, salts are a class of ionic compounds that can

be formed during the reaction of an acid and a base. Asalt  §  Identity Concepts

is made up of a positive ion from a base and a negative ion Highlght each question head

from an acid. An acid and a base react to form a salt and n this Secton. Then use 2

water in a chemical reaction called a neutralization (acid- different colour to highignt

base) reaction. For example: [ERS—

HCI + NaOH = NaCl + H,0

acid+ base > salt + water @

Which other compounds react with acids to produce } 5

salts? @ Reading Check
Whats a sat?

Acids can also react with metals and carbonates to produce
salts
1. Metals: When metals react with acids to produce a salt,
they usually release hydrogen gas, as shown below.

2HCl(aq) + Mg(s) = MgCly(aq) + H,(g)

The most reactive metals are the alkali metals and
alkaline earth metals, which appear on the extreme left
of the periodic table. Within these groups, the elements at
the bottom of the columns react the most vigorously.

2. Carbonates: Carbonates can also react with acids
to produce salts. Much of the carbon dioxide on the :
surface of Earth is trapped in rocks, such as imestone,
dolomite, and calcite, which contain carbonate ions. When +
carbonate rocks react with acids, such as those in acid
precipitation, the carbonates help to neutralize the acid.
Sulphuric acid is one component of acid precipitation.

© 2008 McGraw-Hll Ryerson Limtes Sction5.2  Salts +MHR 89
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@ Reading check

‘Wrich type of xide
‘combines with water to
form a base?

MHR » Saction 5.2

“continuea
The chemical reaction between this acid and carbonate
releases carbon dioxide gas, as shown below.

H,SO, + CaCO, - CaSO, + H,0 + CO,

‘What are oxides?

¢ An oxide is a chemical compound that includes at least one
¢ oxygen atom or ion along with one or more other elements.
% Both metals and non-metals can form oxides. @

1. Metal oxides: A metal oxide is a chemical compound that
contains a metal chemically combined with oxygen. A
metal oxide, such as sodium oxide, combines with water
to form a base (see below).

Na,0(s) + H,0(1) = 2NaOH(aq)(a base)
sodium hydroxide

‘The base can then react chemically with an acid to form a
salt.

2. Non-metal oxides: A non-metal oxide is a chemical
compound that contains a non-metal chemically
combined with oxygen. A non-metal oxide, such as
carbon dioxide, combines with water to form an acid.

CO,(g) + H,0() = H,CO,(2q)
carbonic acid

‘This acid can react chemically with a base to form a salt.

salts © 2008 MoGraw-Hi Ryerson Limited
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Section 5.2

Use with textbook pages 234-239.

Recognizing acids, bases, and salts

1. State whether each of the following is an acid, a base, or a salt.

@ () ALS0),
oW (m) CH,COOH
©@KOH____ (1) MgiCH,COO),

(d) HNO, (©) calcium nitrate
@NaOH__ (p) sodium chioride
MHSO, (g hydrocyanic acid
(@) H,CO, (1) hydrogen fluoride
MHPO,_ (s) barium hydroxide
()NaPO,_ (1 hypochlorous acid
() STOH), () aluminum hydroxide
(CalOH,— () magnesium carbonate

2. What acid s present in vinegar?
3. What is the chemical name for table salt?

4. What acid is used in automobile batteries?

5. What base is found in drain and oven cleaners?

6. What base is the active ingredient in some antacids?

7. What acid is produced in the stomach to help digest food?

© 2008 McGraw-Hil Ryerson Lo Sction5.2  Sats+MHR 91
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Use with textbook pages 234-239.

Acid-base neutralization reactions

acid + base > water + salt

1. Complete and balance the following neutralization reactions.
(@ H,S0, + NaOH
(©) HNO, + KOH
() HCI + CalOH),
(d) H,PO, + Ba(OH), >
(6) CH,COOH + NaOH >
(0 HNO, + Sr(OH), >
(@ HF + Fe(OH), >
() HBr + Sn(OH), >

2. Complete and balance the following acid-base neutralization reactions. Include both
the word equation and the formula.

(@) sulphuric acid + potassium hydroxide -

(b) acetic acid + barium hydroxide >

(c) phosphoric acid + aluminum hydroxide >

(d) nitric acid + lithium hydroxide >

(e) sulphuric acid + calcium hydroxide -

(0 hydrochloric acid + magnesium hydroxide >

92  MHReSection52  Salts © 2008 MoGraw-Hi Ryerson Limited
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Use with textbook pages 237.

Metal oxides and non-metal oxides
1. What element reacts with a metal or a non-metal to form an oxide?

2.What is a chemical compound that contains a metal chemically combined with
oxygen?

3. What is a chemical compound that contains a non-metal chemically combined with
oxygen?

4. What happens to a solution when a metal oxide dissolves in water?

5. What happens to a solution when a non-metal oxide dissolves in water?

6. What is formed when a metal oxide reacts with water?
7.What is formed when a non-metal oxide reacts with water?

8. Classify each of the following as a metal oxide or a non-metal oxide.

(a) Na,0 (¢) SO,
®Bo, () BeO
@No, (@ cio
@CO0_— (h) Li,0

9. Indicate whether an acid or a base will be produced.
(@MgoO + HO
(©)SO, + HO >
()Ca0 + HO >
(@ Co, + HO

© 2008 McGraw-Hil Ryerson Lo Sction5.2  Sats +MHR 93
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Assessment

Use with textbook pages 234-239.

Salts

Match the Term on the left with the best Chemical
Formula on the right. Each Chemical Formula may
be used only once.

AHO
B.NO,
C.MgCl
D.Ka0
EHCO,
F.NHOH

7. Which of the following metals is most
reactive?

A copper
B. sodium

C. francium
D. magnesium

8. When non-metal oxides dissolve in water,
the solution becomes

A basic
B. acidi
C. neutral

9. Carbon dioxide forms which of the
following in water?

Aco
B.CO>
C.HCO
D.H,CO,
10. What coefficient is needed for sodium

hydroxide in order to balance the following
equation?

H,SO, + NaOH — NaSO, + HO
Al C.3
B.2 D. 4

94 MHReSection52  Salts

Section 5.2

11. Hydrochloric acid can be used to neutralize
potassium hydroxide. What i the formula
for the salt produced by this neutralization?

AHO
B.KCI
€. KClo,
D.KCIO,

12. Which reactants form the salt FePO, in a
neutralization reaction?

A PO, and Fe,0,

B. H,P and Fe(OH),
C. H,0 and Fe(OH),
D. H,PO, and Fe(OH),

Use the following acid-base
neutralization reaction to answer
question 13.

H,CO, + Ba(OH), > BaCO, + 2H,0
13. Which of the following statements is true?

[ H,C0, s an acd.
[ BaCO, I 2 base.
m “The products o this reaction are a salt

and vater.

A Tand T only

B. Tand 11l only

C. T and 11T only

D.L1L and TNl

© 2008 MoGraw-Hi Ryerson Limited
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Organic Compounds s?..:..?,
Textbook pages 244-251

Before You Read

‘What do you think of when you hear the term “organic? Outline your thoughts in the

lines below.

(& Make Flash Cards

Create flash cards to help
You remember common
organic compounds. Wite
the name of the compound
on the ront of the card and
the information you want to
recall on the back.

© 2008 McGraw-Hll Ryerson Limtes

What are organic compounds? ~

Organic compounds are any compounds that contain carbon
(with a few exceptions). All other compounds are referred to
as inorganic compounds. In almost all organic compounds,
carbon atoms are bonded to hydrogen atoms or other
elements that are near carbon in the periodic table, especially
nitrogen, oxygen, sulphur, phosphorus, and the halogens.
Other elements, including metals and non-metals, may also
be present.

‘The carbon in organic compounds forms four bonds,
‘which enables it to form complex, branched-chain structures,
ring structures, and even cage-like structures. Several
different methods can be used to model these structures.
‘These include the structural formula, the ball-and-stick
model, and the space-filling model shown below.

CHy

moleclarformula

strctural formua balland sick morel

©

space-fling model

Saction 5.3 Organic Compounds + MHR 95
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To recognize a compound as organic, look for an indication
of the presence of carbon in its name, chemical formula, or
diagram. However, there are a few exceptions to this rule.
Certain compounds that contain carbon are classified as
inorganic carbon compounds. These include any compounds
that contain carbonates, (i.e., CaCO,); carbides, (i.e., SiC);
and oxides (i.e., CO,, CO). @

What are some common organic compounds?

Two common organic compounds are hydrocarbons and
alcohols.

1. Hydrocarbons: A hydrocarbon is an organic
compound that contains only the elements carbon and
hydrogen. The simplest of all organic compounds is
the hydrocarbon molecule called methane (CH,) which
consists of a carbon atom bonded to four hydrogen
atoms. Other hydrocarbons are formed by linking two
or more carbons together to make a chain. The first
five hydrocarbons are given in the table below.

Name | Molecular Structural Shortened Common Uses
Formula Formula Structural Formula
methane | CHy ] . « Natual gas

heaters

ahane | Gyt f CHycHy

* Manufactuing
plastic

propare | Catg CHyCHyCHy

» Camp fuel

fighters

penane | oty HoHow

b | oo

« Companent
of gasolne

© 2008 MoGraw-Hi Ryerson Limited
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Organic Compounds 3.9
Textbook pages 244-251
Before You Read

‘What do you think of when you hear the term “organic? Outline your thoughts in the
lines below.

What are organic compounds? ~
Organic compounds are any compounds that contain carbon

(& Make Flash Cards

Creato fashcarss tohep & (with a few exceptions). All other compounds are referred to
You emenber common as inorganic compounds. In almost all organic compounds,
‘onganic compounds. Writa carbon atoms are bonded to hydrogen atoms or other

D e of e comod. £ ellements that are near carbon in the periodic table, especially
the nfomationyou wantto © _nitrogen, oxygen, sulphur, phosphorus, and the halogens.
‘recall on the back.

Other elements, including metals and non-metals, may also
be present.

‘The carbon in organic compounds forms four bonds,
‘which enables it to form complex, branched-chain structures,
ring structures, and even cage-like structures. Several
different methods can be used to model these structures.
‘These include the structural formula, the ball-and-stick
model, and the space-filling model shown below.

CHy

moleclarformula

space-fling model

© 2008 McGraw-Hll Ryerson Limtes Saction 5.3 Organic Compounds + MHR 95
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Section
e — 5.3
Summary
@ reading check ‘continuea
Provide the molecular :
fomuia for etarol. i 2. Alcohols: An alcohol is one kind of organic compound
i that contains C, H, and O in a specific structure. The
g table below shows some common alcohols. @
Name | Molecuar Structral Shortened Spacefillng Common Use
formula Formula Structural Formula Model
methanl | g0 Cyon ﬂ « Sobent
el | G0 G0 “ «fue
isopopyl | Ca#g0 (cHICHy0H « Sterizer
schal « Cleaner
©.2008 McGraw-Hi yerson Lmtaa Section.3  Organic Compounds « MHR 97
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Section 5.3
Use with textbook pages 244-248.

Recognizing organic and inorganic compounds

Classify each of the following compounds as organic or inorganic by examining their
formulas.

1.co 16. CH,OH
2.CH, 17.NaHCO,
3.HCI 18.CH,0,
4.NH, 19.Na,CO,
5.C0, 20.K.0r,0,
6.Crs 21. CalOH),
7.CH, 22.Co(NO)),
8.CH, 2.C,H,0,
9.CH, 24.NH,0H
10.CH,, 25.CH,OCH,
11.Cu,0 26.C,H,NO,
12.Cr,0, 27.CH,COOH
13. CHCI, 28. CH,NHCH,
1. CaCo, 29. CH,CH,0H
5CHO__ = CHCHOGHCH,

© 2008 McGraw-Hll Ryerson Limtes Section5.3  Organic Compoundss MHR 99
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Section 5.3

Use with textbook pages 244-248.

7. Which of the following represents an
alcohol?

Organic compounds

Using the compound ethane, match the Descriptor
‘on the left with the best Formula / Model that
represents ethane on the right. Each Formula /

€. CH,CH,CH,COOH
D. CH,CH,CH,CH.CH,

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

Model may be used only once. 5
Descriptor Formula / Model H
1. structural ACH, :
fomula 5
2. mokecuar R :
e H—c—Cn i
3 spacefling I H
mogel How : ¥
4. ballang stk ;
= c.¢ ® : s—on
(- D |: "
) $ 8. Which of the following represents methane,
ot T ocH?
® ] e
5. What element must always be present inan % I >
organic compound? H .
A. carbon R L
B. oxygen ¢
C. chlorine :
D. hydrogen : [ »In
6. Which formula represents a hydrocarbon? 3 "—f—“—"
A HCIO, H H
B.CH,COOH i Alandonly

© 2008 McGraw-Hll Ryerson Limtes Saction5.3  Organic Compounds « MHR 101
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Acids and Bases
Textbook pages 220-233

Before You Read

Many acids and bases can be found in your home. Describe one acid and one base that
you are familiar with. Record your answer in the lines below.

‘What are acids and bases?

P create a Quiz
Many common pure substances can be classified according
to whether they are acids or bases. Acids produce hydrogen Aferyou have read this
ions (H*) and bases produce hydroxide ions (OH") when ‘section, ‘;‘:ﬁ;:;
dissolved in solution. The concentration of hydrogen ions e .

refers to the number of hydrogen ions in a specific volume
of solution. Solutions with a high concentration of hydrogen
ions are highly acidic. Similarly, solutions with  high
concentration of hydroxide ions are highly basic. When an
acidic solution is mixed with a basic solution, the solutions
can neutralize each other, which means that the acidic and
basic properties are in balance.

‘you get them al correct

What is pH?

Testing the pH of a solution is a way of measuring its
concentration of hydrogen ions, H'(aq). The pH scale is a
number scale that indicates how acidic or basic a solution
is. Acids have a pH below 7 and bases have a pH above 7.

Neutral solutions have a pH of 7. On the pH scale, one unit @) readin Check
of change represents a 10-fold change in the degree of acidity §  Wnatsthe pH of aneutral

or basicity. For example, a two unit drop in pH is a 107 or
100 times increase in acidity. @

‘What are pH indicators?

PH indicators are chemicals that change colour depending
on the pH of a solution.

.

s paper can determine whether a solution is acidic
or basic. Blue litmus paper turns red in an acidic solution
(below pH 7). Red litmus paper changes to blue in a
basic solution (above pH 7),

© 2008 McGraw-Hll Ryerson Limtes Saction 5.1 Acids and Bases + MHR 81
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@ Reading Check
Provide e name of a
common pH indiato.

MHR » Saction 5.1

# A universal indicator contains a number of indicators
that tum different colours depending on the pH of the
solution.

 Phenolphthalein, bromothymol blue, indigo carmine,
‘methyl orange, and methyl red are other common pH
indicators. Each determines pH within a different range.
©
A digital pH meter or pH computer probe that measures
the electrical properties of a solution can also be used to
determine pH.

i How are acids and bases named?

¢ Generally, the chemical formula for an acid starts with
$ H (hydrogen) on the left hand side of the formula. Acids
can be named in several ways. Many compounds take on
acidic properties only when mixed with water. If no state of
matter is given, the name may be begin with hydrogen, as

in hydrogen chloride (HCI). However, if the acid is shown

+ as being aqueous (dissolved in water), a different name may
¢ be used—one that ends in -ic acid. as in hydrochloric acid.

% Other acids that do not contain oxygen, such as hydrofluoric
acid, HF(aq): nitric acid, HNO, (aq); and sulphuric acid,
H,SO,(aq), also follow this naming system.

Another naming system is followed when oxygen is
present in the formula. Names that begin with hydrogen and
+ end with the suffix -ate (i.e., hydrogen carbonate, H,CO,)
¢ can be changed by dropping “hydrogen” from the name.

% and changing the suffix to -ic acid (i.e., carbonic acid,
H,CO,(aq)). When the name begins with hydrogen and ends
with the suffix -ite (i.e., hydrogen sulphite, H,SO,), then the
name can be changed to end with the suffix -ous acid (ie..
sulphurous acid, H,SO,(aq)).

Bases generally have OH on the right hand side of their
chemical formulas. Common names of bases include sodium
¢ hydroxide (NaOH) and magnesium hydroxide (Mg(OH),).

Acids and Bases © 2008 MoGraw-Hi Ryerson Limited




image3.png
Use with textbook pages 220-224.

pH scale and pH indicators
1. Define the following terms:

(a) pH indicator

(b) pH scale

Figure 1: pH values of common substances

e s
=
™

D Ve 2
- . =

81 MHReSection51  Acds and Bases © 2008 MoGraw-Hi Ryerson Limited
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Section 5.1
2. Complete the following tables by using the two figures shown on the previous page.

Identify whether the substance is an acid or a base and indicate what colour the pH
indicator will turn.

(@)
Substance PH Value ‘Acid or Methyl | Bromothymol | Litmus

milk

(b)

Substance | pHValue | Acidor | MethylRed | Phenolphthalein |  Indigo
Base Camine

oven cleaner

3. Complete the following table. Identify whether the substance is an acid or a base and
indicate what colour the pH indicator will tum.

Substance PH Value Acid or PH Indicator Colour of
Base PH Indicator

black coffee 5 Ttmus

‘milk of 10 phenolphthalein

magnesia

battery acid [] bromathymol bue

sea water 8 Indigo carmine

orange julce 3 ‘metnyl orange

liquid drain 14 methyl red

cleaner

© 2008 McGraw-Hil Ryerson Lo Saction 5.1 Ackds and Bases « MHR 85




