 (
           
Name:
                                              
Block:
  
)Ch 4 Final Reading and Worksheet (WS) Package
This is it!  This is the FINAL reading and WS package for Science 10!  
Please read through carefully as there are a few changes since the last one….

· 4.1, 4.2, and 4.3 Vocabulary List with brief definitions 
· Pg 56-58
· Pg 65-67
· [bookmark: _GoBack]Pg 74-76

[15 marks total; 5 marks per section] 

· 4.1, 4.2., and 4.3 Worksheets
· 
· Pg 60-64
· Pg 68-71, 73
· Pg 77-78, 80
· Corrected w/ answer key
[show proof!]


[130 marks total; 10 marks each page]
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Applying
Knowledge

Name Date

Section 4.1
Use with textbook pages 174-177.
Bohr diagrams
1. Define the following terms:
(a) Bohr diagram
(b) stable octet
() valence shell
(d) valence electrons.
2. Complete the following table.

‘Atom/ion ‘Atomic Number of | Number of | Numberof | Number of
Number Protons. Electrons. Neutrons Electron Shells

neon atom

Tuorine atom

Tuorine fon

sodum atom

sodum ion

3. Use the table above to draw the Bohr model diagram for each of the following atoms
and ions.

neon atom fluorine atom | fiuorine fon ‘sodium atom ‘sodium ion

4. Draw the Bohr model diagram for each of the following compounds.

‘carbon dioxide (60,) ‘ammona (NH,) calcium chioride (CaCL)

62008 MoGraw-Hil Ryerson Lmted Soction 41 Atomic Thoory and Bonding « MHR 61
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llustrating
Concepts

Section 4.1

Use wit tetbook pages 176-180.
Lewis diagrams
1. Define the following terms:
(a) Lewis diagram
(b) lone pair
(c) bonding pair

2. Draw Lewis diagrams for each of the following elements.

(@) boron (b) nitrogen (©) aluminium (d) chiorine

3. Draw Lewis diagrams for each of the following ionic compounds.
(@ sodium oxide (®) potassium chioride (¢) magnesium bromide

4. Draw Lewis diagrams for each of the following covalent compounds.
(a) carbon dioxide, CO, (b) phosphorus trifiucride, PF, (c) silicon tetrachloride, SiCl,

5. Draw Lewis diagrams for each of the following diatomic molecules.
(@) chiorine, Cl, (B) nitrogen, N, (©) hydrogen, H,

62 MHR+Section41  Atomic Theory and Bonding © 2008 MoGraw-Hi Ryerson Limited
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Name

Assessment

Use with textbook pages 168-180.

Atomic theory and
bonding

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

Descriptor

‘A a horizontal row on the periodic
table

B. a vertcal column on the periodic:
table

. an area around the nuckeus where
electrons exist

D. chemical bonding that resuls from
a sharing of valence elsctrons

E. chemical bonding that esuits
‘when one or more electrons
transfers from each atom of a
metal to each atom of a non-metal

6. Which of the following is the smallest
particle of an element that can exist by
itself?

Aion
B. atom

€. molecule
D. compound

7. Which of the following correctly matches
the subatomic particle with its charge and
location in an atom?

Subatomic | Location | Charge
Particle

A | proton nucleus. neutral

B | neton | nuews positve

c. | elcton shol positve

D. | electron shol negatie

62008 MoGraw-Hil Ryerson Lmted

Section 4.1
8. Which of the following are responsible for
bonding?
A. nuclei
B. protons
C. neutrons.
D. electrons

Use the following diagram of an atom to
answer questions 9 to 1.

00—
(=]

9. Which labelled part in the diagram
fepresents a neutron?

A @
B.(b)
C.©
D. ()

10. What s the number of subatomic particle
(©) equivalent to?

A. atomic number

B. mass number — atomic number

€. mass number + atomic number

D. number of electrons + number of protons

11. How many valence electrons are there in
this atom?

A2
B.4
c.6
D.7

Soction 41 Atomic Theory and Bonding » MHR
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Assessment

12. Which of the following describes
structure (¢)?

Section 4.1

Use the following Lewis diagrams of four
hypothetical clements to answer

13. Which of the following describes a cation?

CHARGE | SUBATOMIC PARTICLE(S) .
PRESENT

A |neural | electrons and neutrons 5. Which of the hypothetical elements shown
above represents a metal?

B [positve | protons and neutrons
AMa

C. [ positve | protons and electrons B.Di

D [negaive | eections C.So
D.Nh

Use the following Bohr model of an element

1 ‘oxamples Inciuds Ca?* and AP~

to answer question 16.

] ‘2 metal atom that has lost electrons

[0 has equal numbers of electrons and
protons

) M

( ) 2 %

NG

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

14. Which row of the table is completed
correctly for an atom of potassium?

16. Which of the following does the Bohr
‘model represent?

A aneon atom
B. a sodium ion
©. a sodium atom

D. a fluorine atom

Atomic | Mass | Number | Number | Number
‘Number | Number | of of of
Protons | Neutrons | Electrons
Al 19 El 19 2 19
B| 19 El 9 2 2
c| 19 £l 2 2 19
0| 3 19 19 19 2
60 MHR+Section 41 Atomic Theory and Bonding © 2008 MoGraw-Hi Ryerson Limited
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Sectlon
Names and Formulas of Compounds f...',g,
Texthook pages 184-201
Before You Read

In this section, you will learn how to write the names and formulas of ionic and covalent
compounds. Write what you already know about these compounds in the lines below.

How do you represent an ionic compound? :
Tonic compounds are composed of positive and negative

(&> Mark the Text

ions. They can be represented with both a name and a Check for
chemical formula. Understanding

. . AS you read this section, be
1. Name: In an fonic compound, the first part of the name b i

indicates the positive ion (a metal) and the second part 0 notundersand. Highignt

indicates the negative ion (a non-metal). The non-metal’s  any senences that help
name always ends with the suffix “ide.” For example,  make concepts clarer for
lead sulphide. Dooyou.

2. Chemical formula: Follow the steps in the table below to
‘write the chemical formula for an ionic compound.

Steps Example lonic Compound:
Lead Sulphide

dentiy the chemical symbol for sach fon | lead: Pb*-

and s charge suiphide: §*

Determine the totalcharges needed to P +d=+4

balance the postive and negative charges of | S*: -2 2= 4

each on.
Note the ratio of positve to negative fons. | 1 Pb: 2.5

Use these subscripts to wrte the chemical | PbS,
formula. Make sure the subscripts represent
the smallst whole number formula. A 1" is H
not shown as a subscript. i

‘There are also two special cases you must consider
when naming and writing the chemical formulas of ionic
compounds. These are compounds containing multivalent
metals and polyatomic ions.

62008 MoGraw-Hil Ryerson Lmted Soction 42 Names and Formulas of Compounds « MHR 65
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% 1. Multivalent metals: Multivalent metals can form two
or more positive ions with different ionic charges. To
distinguish between two ions formed from multivalent
metals, the name must contain the ion’s charge.

‘The Roman numerals I IL, TIL IV, V., VI, and VII,

[ corresponding to ion charges 1+ to 7+, are used for this

'Reading Check purpose. The Roman numerals are included in the name
What s a multvaient of the compound. For example, nickel (II) chloride has
metal?

the formula NiCl,. Thus, nickel (II) has an ion charge of
2+. Nickel (III) has the formula NiCl,. The ion charge of
nickel (III) is 3+. @

Polyatomic ions: A polyatomic ion is an ion composed
of more than one type of atom joined by covalent bonds.
For example, carbonate (CO,) is a polyatomic atom. All
polyatomic atoms have special names assigned to them.
You will need to look these p in the following table
when naming a compound that includes a polyatomic ion.

le 4.11 Names, Formulas, and Charges of Some Polyatomic lons

Positive lons Negative lons

N, ammonium CH,C00- acelate HCO, hydrogen carbonate, bcarbonate NO,- nitte
0, carbonate HSO,” hydiogen sulfate, bisufate Cl0,” perchiorats
0, chlorate HS- hycrogen sufide, bisuide M0, permanganats
10, chiorte HSO," hydrogen suife, bisulfte PO, phosphate
10,2~ chromate OH- hyronide P02~ phosphite
N~ cyanide €10~ hypochiorte 50,2 sufate
61,07~ dichromate No,- ritrte 50, sulfte

66 MHReSection42  Names and Formulas of Compounds © 2008 MoGraw-Hi Ryerson Limited
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Name

How do you represent a binary covalent compound?

A binary

elements joined together by one or more covalent bonds. ¢

Like ionic compounds, binary covalent compounds can be
represented with both a name and a chemical formula.

1. Name: When naming a binary covalent compound,
prefixes are used to indicate how many atoms of each
element are present. The second element’s name ends
with the suffix “-i

Summary
T
alent compound contains two non-metal
@) Reaiing Check
" For example, dinitrogen trioxide A cotan ementhas 5
has two atoms of nitrogen and three atoms of oxygen. No oms i a binay oot
prefix is used if there is just one atom of the first element. compound. Whch i
Is used to name this ele-

For example, carbon dioxide. The table below provides
the first ten prefixes used to name binary covalent

compounds. @

‘Number of atoms

ment?

1

nona-

oo |~|o|a|a o]

deca-

10

2. Chemical formula: When writing the chemical formula,
subscripts are used to indicate the number of atoms
present. For example, dinitrogen trioxide has the chemical
formula N,0,. The exact number of atoms is always

shown in the formula. For example, hydrogen peroxide is
written as H,0,, not HO. Unlike the formula for an ionic

compound, the subscripts do not always represent the
smallest whole number formula,

62008 MoGraw-Hil Ryerson Lmted

Saction42  Names and Formulas of Compounds + MHR 67
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Comprehension

Use with textbook pages 189-193.

Section 4.2

Multivalent metals and polyatomic ions
1. Define the following terms:

(@) ionic compound

(b) multivalent metal

(c) polyatomic ion

2. Wiite the formulae and names of the compounds with the following combination of
ions. The first row is completed to help guide you.

Positive lon | Negative ion | Formula Compound name
@ | P '3 PO leadl) oxide
© [so s
© o
] tinfl) fluoride
[C) Mo,
0 [Rnt Br
© copper) teluride
(] Nol,
0 [P oF
Write the chemical formula for each of the following compounds.
{a) manganesefl) chioride @) vanagium(V) oxice
) chromium() sulphice (q) thenlum(V1) arsenide
(0 titaniumqV) oxide ) platinum(V) nitide
(@) uranium(VD floride 0 nickel( cyanide
(o) nickel) suiphice 0 bismuth(y) phosphide

MHR » Saction 4.2

Names and Formulas of Compounds

© 2008 MoGraw-Hi Ryerson Limited
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Name Date Comprehension

Section 4.2
4. Write the formulae for the compounds formed from the following ions. Then name
the compounds.

ons Formula Compound name
@ [k N, KNO, potassium itate
o [c cor

© [u_ o,

@ [Mp- so:

@ [s crcoo

0 [ ooz

© [N,

o [aco;

0 e on

0 |8 cop

5. Write the chemical formula for each of the following compounds.

(@) barium bisuphate 7 calclum phosphate
Osodumenorate o) aluminum suiphate
(c)potassumchromate (n) cadmium carbonate
(@cacumeyanide 0 siver nirte

(o) potassium ydrodde | () ammonium hycrogen carbonate

62008 MoGraw-Hil Ryerson Lmted Soction 42 Names and Formulas of Compounds « MHR 69
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Name Date Comprehension
Section 4.2

Use with textbook pages 186-196.

Chemical names and formulas of ionic compounds

1. Write the name for each of the following compounds.

@ses W NioH),
O, 0Ke50,
© cuno), s,
@420 N

@ Cos, (0PO(CO),
081p0,, R0,
(o) CaF, kP
®wn, Mg,
00150, CE
02001, ) NatcO,

2. Write the chemical formula for each of the following compounds.

(@) aluminum bromids K) cadmium( hydroide
(o) platinum(i) sulphide () zinc phosphate
(stonumsufite {m) barium chiorids
(@scandumodde ) tinl) permangarate
(o) ttanivm nitie (o) tthium hypochiortte
ammonumsuphate o) gold(h suiphats.

(@ lthium selonide (@) sodum nirats

) lead() hydrogen suphate {1 chvromiumy( chioride
(sodumacetate (5) potassium carbonate
0 cesium chioride @ ron(i bisuiphate

70  MHReSectiond2  Names and Formulas of Compounds © 2008 MoGraw-Hi Ryerson Limited
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Name Comprehension

Section 4.2
Use with textbook pages 193-197.

Chemical names and formulas of covalent
compounds

1.What is a covalent compound?

2. What type of bond is formed in a covalent compound?

3.What is used in naming covalent compounds?

4. Write the chemical formula for each of the following compounds.

(@) silicon dioxide ) dinitrogen pentoxide
o) chiorine dioxide  dintrogen monoxide
(©) tellurum diovids K arsenic tetrabromide
@ selenium trioide 0 arsenic pentachloride
&) carbon disuiphide (m) disuiphide pentoxide
0 arsenic trichlords ) sulphur monochiords
() chiorine heptoxide (0) phosphorus frichloride
) selenium difuoride ) diphosphorus pentoride.

62008 MoGraw-Hil Ryerson Lmted Soction42  Names and Formulas of Compounds + MHR 71
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Name

Assessment

Use with textbook pages 184-197.

Names and formulas of
compounds

Section 4.2
8. In the chemical reaction CuO + CO,

CuCO,, which of the following are ionic
compounds?

o
Match each Chemical Name on the left with the I Cu0
correct Chemical Formula on the right. il Cuco,
Chemical Name i [t A.Tand I only C. 1T and Il only
1. tinl chloate A SOl
27 sphrdotoice | B.50 B.Tand Il only D.1LIL and Il
3 strontium perchiorate | €. SCI, 9. Which of the following is the formula for
D.SnCi0 the compound formed by ammonium and
E. Sn(Ci0), dichromate?
F.S100),
G.Sn(CI0,), A NHCrO,
H. SI(C0J,
) B.(NH),Cr0,

4. Which of the following is a covalent
compound?

A.S10 €. 500,
B.SeO, D.5¢,0,

5. In which of the following do covalent
bonds hold the atoms together?
A.silver
B. calcium carbonate:
€. silicon tetrafluoride
D. magnesium bromide

6. What i the total number of atoms that
make up iodine pentachloride?

A2 c.5
B.4 0.6

7. Which of the following occurs when carbon
forms a compound with oxygen?

A. oxygen and carbon share electrons
B. both oxygen and carbon lose electrons
carbon

€. oxygen gains electrons, whi
loses electrons.

D. carbon gains electrons, while oxygen
loses electrons.

62008 MoGraw-Hil Ryerson Lmted

Saction 42

C.NH,(Cr,0,),
D. (NH,).Cr,0,

10. In which of the following compounds does
manganese have the highest ion charge?
A MnO, €. MnSO,
B. MnBr, D. Mn(OH),

11. In which of the following compounds is
the ion charge on copper the same?

1 oo
I oo,
[0 U,

A Tand T only C. T and TN only
B.Tand Il only D.1 10, and 111

12. In the name arsenic(ITI) chloride, what does.
the Roman numeral reveal about arsenic?

A. it has an ion charge of 3—
B. it has an ion charge of 3+
C. it has gained three electrons

D. it can form three positive ions

Names and Formulas of Compounds + MHR 73
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Chemical Equations

Textbook pages 202-215

Before You Read

What do you already know about chemical equations? Write your ideas in the lines

below.

& Create a Table

Create a tabl that outines
the steps you need fo take:
‘when witing and balancing
‘chemical equations

@ reacing Check

List the four states of
matter.

Oﬂeading Check

‘What does the law of con-
servaion of mass state?

70 MHR+Section43  Chemical Equations © 2008 MoGraw-Hi Ryerson Limited

How are chemical changes and chemical reactions
linked?

A chemical change is a change in the arrangements and
connections between ions and atoms. Chemical change
always involves the conversion of pure substances (elements
and compounds) called reactants into other pure substances
called products, which have different properties than the
reactants. One or more chemical changes that occur at the
same time are called a chemical reaction.

How is a chemical reaction represented?

A chemical reaction can be represented using a chemical
equation. A chemical equation may be written in words

(a word equation) or in chemical symbols (a symbolic
equation). In a chemical equation, the reactants are written
to the left of an arrow and the products are written to the
right. The symbols for states of matter may be used to
show whether each reactant or product is solid (s), liquid (1),
gas (g). or aqueous (ag).

o+ ol > 0

Chemical reactions obey the law of conservation of mass.
Atoms are neither destroyed nor produced in a chemical
reaction. The total mass of the products is always equal to the
total mass of the reactants. @
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How are chemical equations written and balanced?

Chemical equations are written and balanced through a series
of steps, as shown below.

1. Wite a word equation: The simplest form of a chemical
equation is a word equation. A word equation provides the
‘names of the reactants and products in a chemical reaction.
It provides the starting point for writing and balancing
chemical equations.

word equation: methane + oxygen - water + carbon dioxide

2. Write a skeleton equation: A skeleton equation replaces
the names of the reactants and products in a word
equation with formulas. However, it does not show the.
correct proportions in which the reactants will actually
combine and the products will be produced.

A skeleton equation is not balanced.

skeleton equation: CH, + 0, ~ H,0 + CO,

3. Write a balanced equation: A balanced chemical
equation shows the identities of each pure substance
involved in the reaction, as well as the number of atoms
of each element on both sides of a chemical equation.
Chemical equations are balanced using the lowest whole
number coefficients. These are integers placed in front
of the formula or chemical symbol for each product and
reactant. The number of atoms after a chemical reaction
is the same as it was before a chemical reaction. You can
use this information to determine the coefficients that
balance the equation.

balanced chemical equation: CH, + 20, - 2H,0 + CO,

© 2008 McGraw-Hll Ryerson Limtes Saction 4.3

Chomical Equations « MHR 75
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‘The following strategies can help you translate a word
equation into a skeleton equation.

# A chemical symbol is used for nearly all elements when
they are not in a compound.

$ e Three common compounds containing hydrogen that you
should memorize are methane (CH,), ammonia (NH,),
and water (H,0).

There are seven common diatomic elements, all of which
are non-metals. These are hydrogen, nitrogen, oxygen,
fluorine, chlorine, bromine, and iodine. When they occur
alone (ot in a compound), they are written as H,, O,, F,,
Br,, I, N, and Cl, . You can use the word “HOFBrINCI”
to remember them. If an element occurs alone and is

¢ not diatomic, no subscript is used. For example, in a

¢ chemical equation, oxygen is written as O, when it occurs
alone, while lead is written as Pb.

‘The following strategies can help you balance a skeleton
equation.

# Balance compounds first and single elements last.

& If you place a coefficient in front of a formula, be
i sure to balance all the atoms of that formula before
moving on.

» Add coefficients only in front of formulas. Do not change
subscripts.

¢ & When oxygen or hydrogen appears in more than one
¢ formula on the reactant side or the product side of the
¢ chemical equation, balance oxygen and hydrogen last.

¢ You can often treat polyatomic ions, such as SO, as a
unit.

# If an equation is balanced by using half a molecule (i.c.,
1 0,), you must double all coefficients so that they are
all integers.

» When you are finished, perform a final check to be sure
that all elements are balanced.

76 MHReSection4.3  Chemical Equations © 2008 MoGraw-Hi Ryerson Limited
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Section 4.3
Use with textbook pages 206-211.

Balancing equations

Starting with the skeleton equations, balance the following equations by adding
coefficients where appropriate.

1. H,+F,~ HF

2. Sn+0, > Sn0.

. MgCl, > Mg +Cl,

KNO, +KNO, +0,

. BN+F, > BF, +N,

. Li+H,0 > LIOH + H,

3.
4

s.

6. Cul, + Fe > Fel, + Cu
7.

8. NH,+0, > N,+H0.
9.

. V,0,+Ca—Ca0+V

10. CH,0,+0, > CO,+HO

11. HS +PbCl, > PbS + HCI

12. CH,0H+0, > CO,+H,0

13. Zn+ CuSO, > Cu + ZnSO,

14. CH,0,+0,~CO,+HO

15. CHOH +0, > CO, +H,0

16. Al+HSO, -~ H, + AL(SO,),

17. FeCl, + Ca(OH), -» Fe(OH), + CaCl,

18. Pb(NO,), + K,CrO, - PbCrO, + KNO,
19. C(NO,), +(NH,)S - CdS + NHNO,

20. Ca(OH), + NH,CI - NH, + CaCl, + H,0

© 2008 McGraw-Hll Ryerson Limtes Soction 43 Chemical Equations + MHR 77




image21.png
Use with textbook pages 202-211.

Word equations

Write the skeleton equation for each of the following reactions. Then balance each of the
following chemical equations.

1. hydrogen + oxygen - water

2. iron(llI) oxide + hydrogen - water + iron

3. sodium + water > sodium hydroxide + hydrogen

4. calcium carbide + oxygen — calcium + carbon dioxide

5. potassium iodide + chlorine > potassium chloride + iodine

6. chromium + tin(IV) chloride -> chromium(IIT) chloride + tin

7. magnesium + copper(II) sulphate > magnesium sulphate + copper

8. zinc sulphate + strontium chloride — zinc chloride + strontium sulphate

9. ammonium chloride + lead(I1I) nitrate > ammonium nitrate + lead(III) chloride

10.iron(III) nitrate + magnesium sulphide — iron(11I) sulphide + magnesium nitrate

11.aluminum chloride + sodium carbonate — aluminum carbonate + sodium chloride

12.s0dium phosphate + calcium hydroxide - sodium hydroxide + calcium phosphate

78 MHReSection4.3  Chemical Equations © 2008 MoGraw-Hi Ryerson Limited
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Assessment

Use with textbook pages 202-211.

Chemical equations

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

used only once.
Term. Descriptor
1. product | A a chemical that reacts in a
2. reactant | chemical reaction
3. B. a chemical that forms in a.
coeficent chemical reaction
a. word | €. a chemical change in which
equation new substances are fomed
5. Skelston | D. a chemical equation tat is
equation ‘writen using chemical names
6. chemical | E. an inger placed in ront of
reaction aformuiain a chemical
chemical | equation
equation F. a chemical equaton thatis
written using chemical
fomulas
6.2 set of chemical formulas
that dentiy the reactants
and products in a chemical
reaction

8. Which of following describes the law of
conservation of mass?

Section 4.3

9. How many oxygen atoms are there in the
compound lead(IV) bisulphate, P(HSO,),?

A2 c.8
B.4 D.16

10. Which of the following are diatomic
elements?

1 odine
1 nitrogen
[ hydrogen

A Tand T only
B. Tand 11l only

C. I and Nl only
D. L 1L and 1T

Use the following unbalanced cquation to
answer question 11.

PCI,+ H,0 > HCl+ HPO,

11. Which of the following sets of coefficients
‘will balance the equation?
A1451 C.1.3.5.2
B.154,1 D.1,421

12. A solution of sodium sulphide is mixed
‘with a solution of copper(Il) nitrate. A

precipitate of copper sulphide is formed in
a solution of sodium nitrate. What are the

1 [ The mass is conserved i a chemical
reaction.

reactants in this chemical reaction?

11 { The total mass of the products is equal o
the total mass of the reactanis in a chemical
reaction.

A NaS and Cus
B. CuS and NaNO,
C. Na,$ and Cu(NO,),

11| The total number of each kind of atom at the
start of the reaction s equal to the total num-
ber of each kind of atom after the reaction.

D. Na,SO, and Cu,NO,

13. A piece of aluminum metal is placed in

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

80  MHR+Section4.3  Chemical Equations

asolution of sulphuric acid, H,SO,. A
compound, aluminum sulphate, forms and
bubbles are seen going to the surface. What
type of gas formed during this reaction?

€. carbon dioxide

D. carbon monoxide

A oxygen
B. hydrogen

© 2008 MoGraw-Hi Ryerson Limited
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Atomic Theory and Bonding

Textbook pages 168-183

Before You Read

‘What do you already know about Bohr diagrams? Record your answer in the lines
below.

What are atoms?

An atom is the smallest particle of any element that retains
the properties of the element.

(& Mark the Text

Identify Definitions
‘The particles that make up an atom are called subatomic Highightthe defnton of
particles. Atoms are composed of three subatomic particles: each word that 2ppears in
protons, neutrons, and electrons. @ ‘boid type.
@) Reading Check
G ;™ v et i
Name | Smbol | Eecric | locaionin | ReltiveMass i charge, a poton,
charge the Atom Deutron, o an electron?
Poton P T Noceus 86
Newwon " o Nodeus 87
Fecron 0 - Surounding T
( the uckus )

Nuclear charge s the electric charge on the nucleus. This
charge is always positive, since the protons have a positive
charge and the neutrons are not charged. Atomic number is
the number of protons. The nuclear charge or atomic number
is given in the top left hand corner of the element box for
each element in the periodic table.

p e ]
—

T e )|

How does the periodic table provide information
about elements?

In the periodic table, each element is listed according to its
atomic number. Each row is called a period. Each column

56 MHR«Section41  Atomic Theory and Bonding © 2008 MoGraw-Hi Ryerson Limited
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is called a group or family. Metals are on the left side and
in the middle of the table. Non-metals are in the upper right
comer. The metalloids form a staircase toward the right side.
‘The block of elements from groups 3 through 12 are the
transition metals. Elements in the same chemical group or

¢ family have similar chemical properties. For example, group

17 contains very reactive non-metals known as halogens (i.e.,

¢ fluorine, chlorine, bromine, etc.) Group 18 contains the
i non-reactive noble gases.

: How do Bohr diagrams represent atoms?
i A Bohr diagram shows the arrangement of subatomic

particles in atoms and ions. Electrons are organized in
“shells”. The first shell holds a maximum of two electrons;
the second shell a maximum of eight. When this shell

is filled, it is called a stable octet. The outermost shell
containing electrons is called the valence shell. The electrons

¢ in this shell are called valence electrons. These electrons
+ are involved in chemical bonding. When an atom forms a

compound, it acquires a full valence shell of electrons and
achieves a stable, low energy state. On the periodic table,
elements in Group 1 have 1 electron in their valence shell,

: elements in Group 2 have 2 (a lone pair), elements in Group
: 3have 3,and so on.

A\
#®

‘What are ionic and covalent compounds?

There are two basic types of compounds: ionic and covalent.

1. Tonic compounds: When atoms gain or lose electrons, they
become electrically charged particles called ions. An ionic
compound contains a positive ion (usually a metal) and a
negative ion (usually a non-metal). In ionic bonding, one
or more electrons transfer from each atom of the metal
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to each atom of the non-metal. The metal atoms lose
electrons, forming cations. For example, aluminum forms
3 cation as a result of losing three electrons. Some
metals are multivalent and can form ions in several
‘ways, depending on the chemical reaction they undergo.
For example, iron is multivalent because it can lose two
or three electrons to become a Fe> or Fe™ ion. The non-
metal atoms gain electrons, forming anions. Chlorine
gains one electron and forms a 1-anion.

‘The common ions are sometimes shown in the upper right-
hand comer of the element’s box in the periodic table. For a
multivalent metal, the most common charge is listed first.
2E

s

2. Covalent compounds: In covalent bonding, the atoms of
a non-metal share electrons with other non-metal atoms.
An unpaired electron from each atom will pair together,
forming a covalent bond. These two electrons are
sometimes called a bonding pair.

@ oY) (O,

“The onic compound sodum chlorde

What is a Lewis diagram?

A Lewis diagram illustrates chemical bonding by showing
only an atom’s valence electrons and its chemical symbol.
Lewis diagrams can be used to represent elements, ions, and
compounds. @

hyogenatom  chlorinelon  magnesium oxide molecule
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Date Comprehension

Use with textbook pages 168-180.

Section 4.1

The atom and the subatomic particles
1. Use the following vocabulary words to label the diagram.

Vocabulary

common on charge symbol

‘other ion charge ‘atomic number
name. average atomic mass
“ i

() W

(@ Tiion

(@. 47.9

2. Examine the periodic table for the element below and complete the blanks.

(c) ion charge

(@) atomic number

(e) name of element

(b) average atomic mass
(d) number of protons

() number of neutrons

Complete the following table for the different atoms and ions. The first two rows have
been completed to help you.
Element Name | Atomic Number lon Charge Number of Number of Number of
Protons Electrons Neutrons
potassium 19 1+ 19 18 20
phosphorus 15 0 15 15 16
3 0
2+ 20
nitrogen 3
5 0
argon 18
13 10
chiorine: 0
" 10
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