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A Tour of Your Textbook

Welcome to Discovering Science 9. This textbook introduces you to
the wonders of chemistry, reproduction, electricity, and the structure
of the universe. Take a brief tour of your textbook on the following

pages. Then do the Scavenger Hunt on page xxi.

Unit Opener

*  Discovering Science 9 has
four major units: Atoms, 3 Characteristics
Elements, and Compounds; of Electricity
Reproduction; Characteristics "
of Electricity, and Space
Exploration.

e FEach unit opener photo is a
window into the world of the "
Key Ideas you will study in the e gt e
units. The caption explains the A '
photo.

¢ The unit opener identifies each
of the unit’s Key Ideas. These
are the chapter titles.

e The small photos next to
the Key Ideas are from the )
beginning of each Getting Started
chapter. ® Getting Started helps you recall what you already know about the

Key Ideas in the unit.
e It helps you prepare for studying the unit by giving you the
following;:

Unit

Static charge s produced by
electron transfer.

7.1 Static Charge.
72 Bectic Force

8.1 Electic Potential Energy and

82 Electic Current
83 Resistance and Ohm's Law

— a short reading about an

Getting Started interesting topic related to the
unit

— a short Find Out Activity so
you can explore an idea related

P el to the unlt

Find Out ACTIVITY

In this activity, you will build a simple elctic motor,

safety

Mat

;
£
|
H
i
|
F22

+ 20 cm lengthof coppe vire (spped an both encs)
ek o J What Did You Find Out?

What to Do 1. Describe the motion ofthe nail.
f 2

1
the nail. Hold the battey vrt
th

the magnet.What do you observe?

n ,,,,,,,,,,,,, - mmmﬂ
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Chapter Opener et

e The chapter title sentence is Static charge is produced by
the Key Idea that you will clectron gy
study in this chapter.

® The chapter opener outlines
What You Will Learn, Why It
Is Important, and Skills You
Will Use in the chapter.

* The Foldables exercise is a
fun way to develop your study
skills. Look for a Foldables
exercise at the beginning of
every chapter.

FOLDABLES™
Reading & Study
Skils

What You Will Learn @ Make a shuterfold
it
In this chapte, you will
- en nser o
ype

T
et. Crease
QD open el s cut s

propertes of statc charges. _

Skills You Will Use G Label the Foldable as shown.

objects iteract
icate your knowledge of stti

= model how static charges are distrbuted of
the surface of an object
+ detect satic harge using an electoscope

Show You Know 4s you read the
chapte, take notes under the appropriate tabs
to demonsirate what you have leamed about
satic eectricy

26w - uni

Section Opener

* Each new section in a chapter begins with a new number and a short title.

e The shaded light brown box below the section title contains a summary of
the science concepts you will study in the section.

e The list of Key Terms in the margin identifies important new science terms
that you will learn in the section.

* The Did You Know? margin feature, which appears in some section
openers, is an interesting bit of information related to the section’s topic.

* Some section openers include a Find Out Activity or a Think About It.

1.1 Static Charge '7-1l Detecting Static Charge [ d Out ACTIV Fi n d uut Acti"itv

o b 10 the knob of the electroscope.
ethe e leaves.

e This informal inquiry

electroscope. Observe th

What Did You Fi

activity involves hands-on
. exploration, using simple
] e . .
e T ST materials and equipment.

ing a
e S a«eame e mm c ootk

e In these activities and in the

. i theblomnant e ol v the same et
o cchaseope Xy

investigations, you will use
important science process skills,
such as predicting, estimating,

Did You Know?

and hypothesizing.

Science Skills

e This box directs you to one of 10 Science Skills sections at the back of
your textbook. The Science Skills sections can help you with graphing,
writing an hypothesis, using a microscope, and other skills.
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Think About It

e The Think About It activities look similar to Find Out activities,
but you do them at your desk. They do not require any special
equipment.

e For these activities, you think about a particular idea related to the
concepts you are studying in the section.

*  You work on your own, with a partner, or in a group, and share
your thoughts with your group or class.

~Cannection | Positive and Negative Charge in the Atom 7-1B  Visualizing Charge Transfer Think About It

e Section Text and Activities

* The text of each section is
divided into “chunks” to help
you understand the content.
Each chunk has a title.

e Each picture has a caption that
explains what the picture is
about.

* Terms you need to know are
boldfaced in the text. Each
boldfaced key term is defined
in the Glossary at the back of
the textbook.

¢ Reading Checks contain questions that help you test
your understanding of what you have just read.

e Find Out and Think About It activities may appear throughout the
text. Longer, more formal investigations are at the end of the section.

5. Count the otal numberof

In Pt 2 o this

What to Do part2
Part1

1. How does Diagram 1 show that A and B are both
neutral?

2. Diagram 2 shows A and B after they have been
ubbed together.
(a) Are they el
b) whatis

Reading Check
!

Fig 248 Charges on nsltor

[

Fig 748 Charges on conductor

Suggested Activity

* These small margin features
indicate related activities your

,,,,,,, Suggested Activity

Find Out Actity7-1C on

teacher may have you do from the
[ L— end of the section.
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Conduct an Investigation

These formal labs give you the opportunity to develop science
skills using various equipment and materials.

In these investigations, you can ask questions about science,
make observations, and obtain results.

You then analyze your results to determine what they tell you
about the topic you are investigating.

Photographs help you do the investigation.

Safety icons and safety warnings alert you to any special
precautions you should take to help maintain a safe classroom
environment.

Each investigation has one of the following focuses: inquiry,
decision-making, or problem-solving.

In every unit you will see activities or investigations that

are identified as “Core”. This means that these activities are
especially important for your understanding of the topic.

End-of-Section Features

These features give you an opportunity to learn about
applications or explorations of the topic you have studied in
the section.

Science Watch features provide information on past and
current scientific topics and research.

The “www” in “www science” stands for “wild, weird,
wonderful.” These features describe interesting and unusual
science.

National Geographic Visualizing Science features are
exciting visual representations of a science topic.
Science-Math Connect features connect the science you
learned in the section to math concepts.

Career Connect features are interviews with people who have
a career related to the unit.

Check Your Understandin; .

Checkin

Pause and Reflect

At the eginning o thi saw how

7-2¢ Investigating Static Electricity Conduct an INVESTIGATION

Skillcheck
Question

How do charged objects affect each other?

Procedure

[ i o ot o e

objects il interactbased on their charges.

Charged Object in Hand

Safety

= Handlethe lass rods with

Plastcstaw | Aceatesuip | Glassrod | Ebonte rod

2 paper
Record the n

« 2eboniterods
fur

watch lass.

g the glass od rubbed with a plasti bag
i g the eborite rod rubbed with fur.
_—

1. Analyze the data you colected, When two identically charged objects were.
brought togethe,suchas the two plastic traws,how didthey ineract with

s ofafects hat neracte n thesne way 3 enicaly
biect thtnerctd nan oppsite vay toderticlly

d Apply
ations, st

@) how two objectswith th same charge nteact
b) how two objectswith opposite charges interact

Science Watch

Franklin’s Kite electrcity would not
further sfety precaut
Itviasthe middle of the 18th century. For the a the ke that ed 08 L

n ,,,,,,,,,,,,, .

Check Your Understanding

e These section review questions
test your new knowledge.

Pause and Reflect

e Pause and Reflect features help
you stop and think about what
you now know about the topics

i\~ explained in the chapter. They

also make connections among

ideas throughout your book.
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r Chapter Review

M. Use the word “attracts” or “repels” to state
what happens when each of the following

Prepare Your Own Summary

objects interact
(@) positv
(b) posicv
(©) negati
(d) negaty

12, Use the word “increases” or “decresses” to
complete ach of the following sentences in
your notebook.
(a) When two charged objects arc moved

farther apart, the electric force

the key ideas from this chaper. You
may include graphic organizers o illutrations.
with your nores. e Skill § for help
nizers.) Use the following

1
2. Charge Distrbution in Neutral, Positive, and

(b) When two charged objects are moved
closer together, the clectric force _.
(©) Increasing the amount of charge
the electric force berween two charges.
(d) Decreasing the amount of charge
the electric force between two charges
Describe the movement of clectrons when an
object is charged by
(a) conduction
(b) induction

Checking Concepts

1. Draw and label a disgram showing the three

parts of the atom. Stat
on cach part.

2. Using (—) to represent clectrons, and (+) to
represent protons, draw:
(2) a neutral object

(b) a negarive object

e clectic charge 1

State whether each of the objects below is
negative, posiive, or neutral

(©) bicct
3. Whi particles are transferred during

static charging?
4. What type of charge do plastics, such as

\ould the fur poses afc chrging the - -
amberz e -4
6 Whats th purpose of P i I3d

(a) an elect
(b)a Van de Graaff generator?

7. What effcct does grounding have on a
charged object:

8 How can a positively charged object become

neural:

9. What happens to excess staic charge when a
charged object is grounded?

10, What is the difference benween a conductor
and an insaltor?

Unit Summary

e This is a summary of the Key
Ideas and Key Terms covered in
the unit.

e The photographs next to the
Key Terms are from the chapter
openers to remind you of what
you covered in that chapter.

End-of-Unit Project and
Integrated Research
Investigation

e Each Project lets you apply key
concepts and skills from the
unit. You complete the Project
as part of a team.

e For the Integrated Research
Investigation, you explore a
unit-related topic. You have an
opportunity to use information
that you have researched to do
a report or presentation about
that topic.

MHR ¢ A Tour of Your Textbook

Understanding Key Ideas

electrons can be neural

dried on a clotheslinc.

could prevent a satic charge build-up on a
person shuffling across the carpet.
rure tbe in a television gains a
ge when the television is on, s the
a conductor or an insulstor?

Exphin your answer.

19,1 lightning a satic charge, or is it produced.
by static charge? Exphain your answer.

20, Exphin one way in which clectic force and
the force of gravty are similar

21, A positive rod attracts an unknown objec.
Exphin what this indicates about the charge
on the unknown object

22, Use a Venn diagram to compare induction
and conduction.

23, Exphin why a charged balloon will “sick” o
awooden wall but not to a metal wall

20, Imagine that it is a cold winter day and you

Exphin why clothes dried in the clothes
dryer have more static clectriity than those

Antistatic carpets have metal fibres woven
into their material. Explain how these bres

Pause and Reflect

Exphin how an object contsining many

satic charge.

wool sweater, As you pull
ou see lttle sparks and

vou hear popping and crackling sounds in

the sweater. Explain what might be causing

the sparks and sounds.

remain neural? Explain.

positvely charged. Can your hair

Explin what happens to the leaves of a

negatively charged electroscope when objects
with the following charges arc brought close
10, but are not touching, the electroscope

(a) negative
(b) posiive

Chapter 7 Static hage s prouce by lcvon nster,

You have seen how 2 Van de Graaffgenerator
afects the hair of anjone touching it Assume
tha the dome o the generator i postely
charged.Since a person's hair i ntaly
neutral, why doesthe hair “stand on end”
after the person touches the dome for a period
oftime? Your explanation shouid nclude 2
discussionof electron ransfer and the laws of

Chapter Review

¢ At the end of each chapter, the
Chapter Review can help you
study for a chapter test.

¢ The guide under the heading
“Prepare Your Own Summary”
can help you summarize what
you have learned in the chapter.

¢ The review questions help you
recall, think about, and apply
what you have learned.

oy

« Static charge is electric charge that is held in
one place. (7.1)

« An atom or material becomes charged when
elcctrons transfer into it or out of . (7.1)

* Insulators keep charges in one place, whereas
conductors allow charges to move more
easily. (7.1)

« Like charges repel. Opposite charges attract.
Neutral objects are artracted to charged.
objects. (7.2)

Static charge is produced by electron transfer.

* Eleetric force is a force at  distance.
Electric force can be increased by incressing
the amount of charge on objects and by
decreasing the distance berween charged
objects. (7.2)

Key Terms

« grounding
« insulators

distance forces

« atoms
by . Ia::;:fmw
neutral

« conductors
« contact forces

« coulomb generator

@D Ohn's law describes the relationship of current, voltage, and resistance.

« Unlike charges gain electric porential energy
when they are moved farther apart. (8.1)
itage (potential difference) is the change in
potential energy per coulomb of charge. (8.1)
« Blectrical energy deper
charge and the voliage. (8.1)
« Current electricity is the continuous flow of
charge in a complete circuit. (8.2)

s on the amount of

* Ohm's law states that the electrical resistance
of a circuit s the ratio of the voltage to the
current. (8.3)

« clectrochemical

Key Terms
e

« clectrodes
« clectrolyte

it diagrams
ent clectricity
rical resstance |

lectric circuit Ohm's law
urrent potential difference
i losd * resistance

« clectic porential 3 "N"

o olt
ey voltag
@D Circuits are designed to control the transfer of electrical energy. Key Terms N L“Imff"“ :0"“

« The current s the ssme in each part of 3
series circuit, and each load uses a portion of

oltay

« The current in cach part of a parale circuit
dep

« When resistors are pl.
resistance of the ci

d in parale, the total

resistance decreases. (9.1)

s on the resistance of thay

Finding the Best Battery

s you remove your new electronic device from its
packing, you read “Barteries Not Included.” The
store stacks three different brands of the battery
size you need. Which brand will produce the most
clectrical energy?

Problem

In this project, you will work in groups to
determine which brand of battery supplics the most
electical energy:

Safety

* IFany wires become hot, disconnect the
circuit immediatey.

Suggested Materials
0 oot e e A,
e

identical bulbs

voltmeters
 ammeters

« sopvatches

* connecting wires
o swiches

* Power consumption multplied by time of use
equals the amount of electrical energy used
adevice. (9.2,

rgy can be cons

2 habiss or by using

i devices. (9.3)

* Electrial energy is generated in a variety of
ways, each with its own benefts and risks
©4)

« non-rencwable
« nuclear energy
« parale circuit

« clectrical power
« EnerGuide
el cell

nding o thermal energy

e e
* joule e

Criteria

* Drawa circuit diagram for your set-up.

 Construct a circuit from a circuit diagram.
ata for voltage, current, and time.

* Graph your data

Procedure

‘With your group, design a crcuit that has

one battery connected to two or three bulbs

in parallel. Include an ammeter to measure.
g the battery, 3 voltmeter to

rage across the battery, and a

2. Drawa circuit diagram for your group's design.
¢ your teacher approve your circut design.

e 3 data table to record your data for

each brand of battery.

Hase each member of the group construct

the approved circuit using one of the threc

basterics. Close the switch and measure the

initial voltage and current. Record these values

for time = 0.

5. At consistent time intervals, record the voltage
and current. Continue these measurements

g

For each set of data, calculate the power
provided by the battery (P= V1)

Report Out
1. Consruct a graph of power s time. Plot your
dara for cach brand of bttery on the same
graph. For cach bartry, connect your dita
2. The srea below the graph lin i proportional

‘o the cncrey produced by the bttery
(E= Pr). Amlyze your graph, and state which
brand of batery produced the mst cnergy:

Generating Electrical Energy

In this investigation, you will choose a source of
energy and research the methods used to convert
the energy source into electricty.

Background

Over the last 100 years, Newfoundland

and Labrador has continuall increased its
dependence on clectricity. Growth in population,
technology, and industry has put a seran on

our ability to safely generate cnough affordable
electricity. Scientists have been rescarching
different methods of gencrating electrical energy
10 find methods that are safe and affordable. The
‘most common forms of generating electicity
include the following.

Energy Source Desciption
Hydroclectic | Dams are bulon e 1o convert.
aravtaton!potentialenrgy it
decricy, Corren et
o Newoundiand and Labradors "
e comertd o iy, You can s your
Thermal Conl o rturl g s brned o
convert thermal energy o ey Report Out
Geothemal | Earh' eat s sed 1o produce 1. Create @ postr to display the resuls of
lcricy. e yartom ek e 2
Nuclear Nockar reacors conert ncear information abour:
enery o elcticy o method(s) used to convert your energy
Wind Airmvement s comvered o source to clectricty
lecricy by windils, 15 o the cnvironment
Wavehidal | The moton of the oesn s used 1o i
[ | podcedearidy | 2. Take part in a “town hall” debate in which
Solar Scla panelsare sed 0 conver the vou promote your source of encray t 2 small
s energy o elecicty, community on the cosst of Newfoundhand

and Labrador that will soon be expanding.
and needs a new energy source.



Unit Review
e At the end of each unit, the

Visualizing Key Ideas
1. Copy the concept map abou the characeristics of clecricity ino your notcbook, Complete the map.

Unit Review can help you =] W
study for a unit test. - e .
. . roton o i
e The review questions help - B e —
II, think about ] W
ou reca ink abou i L
y > ’ - - Charac(er_is_tics i
and apply what you have ity @
learned.
- >® =~
HE EH B O

Other Features

N T

You can “Explore More” by following
the suggestions in these features to
investigate further a topic you have
studied.

¢ The Word Connect margin feature .
gives you additional information on
scientific terms.

e These features help you research more o

information about a topic.

The Discovering Science 9 web site
links you to other web sites related to
the topic you are researching.

Safety icons are included in many
activities and investigations. The safety
icons are extremely important. They
alert you to any safety precautions
you should take. Safety icons used in
Discovering Science 9 are shown on
page 479.
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At the Back of Your Textbook

e ———————|
Science Skills Guide

science skill @) ety
Safety Symbols

.
Science Skills oo @ s

o At the back of Discovering P

Science 9, you will find the s i

Information
menw..uuemnm a85

Science Skills appendix. These

su.m.m e et
A Process for Societal Decision Making

skills will help you review Ty

Constructing a Bar Graph -

ating Scientic Results with Graphs -

and develop the skills and . :m
knowledge that you need to g o

be successful in this course. ean @ o

ing Meters to Measure Voltage and Current

Science Skill @) Using Your Textbook a5 a tudy Tool
Using Your Textbook to Read for Information
Using Your Textbook Visuals -

Using
Using the Review Questons -
Using Graphic Organizers -
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How to Use This Glossary

“This Glossay provides the defintions of the key terms that are shown in boldface
type in the test, (Instructional boldifaced words such as “observe™ and “cxphin™
are not included.) The Glossary entrics also shonw the sectons where you can
find the boldfaced words. A pronunciarion guide, using the key below, appers in
square brackes afer selected words

3= mask, back e = leaf, clean ow - how, loud
a i - idea, ife 4= wonder, Sun
E - simpl, this uh = taken, travel
a oh = home, loan e = insert,
B - food, boot

asterism 3 st pater thatisnoc s axs an imaginary ln through Ear
conslaon:myconss of sl g o e o ol o

el “nm Ko/ or

S L e Each boldfaced term in your textbook is defined in

s n ur oo e, most ot ©)

acetate [Acsuhaee]  type of pasic

ha an v an flst on an abjst

Battery 2 combination of

SN = the Glossary at the back of the book.

ntramen e o locae and el thar produces « poteni

o e e The Glossary is organized alphabetically.

potastam, rbidium, cesu,
francum);ll v srongl reacive,
ofy ow-densiy metss (2.2)

s etveen e 8 Vs of e oddealy and ey
sbout 150 million ki (11.2,12.1 expanded o mmente sze (1
o atom thesmlls partile o s inary fsson [BIH s re 1 zhun]
roup i aform of asexal reprosuction n

elemenss (berylium, magncsum, hat clement (1.3,7.1) Wi 2 sngl part el eplates

3 atomic mass the mass o avrage 8 evetc maeral and dides into
Sl e, o, o ey vl s (5.2
e o e 33) il s (5.2)
stomic umber e mmberof lack ole 3 rge s of
ompers 4) o e protons in csch stom of an clement ey ightly packed mateal
i curen; very sl urents e with an cxrsondnay amount o
e mesured i illamperes (A); eeviaions pll rcted when 2 s
- 1000 mA (82) oty o doe Sl o il
senul reprocuction reproducton he mture of mttr s cxplia how bt noshing, o even g, can
e cprdacion ek mater b (1.3) Gane e o emtationl
at requires only ne parent and cepete

roducs ffprng ht e et
Copis of the paren

Glossary + MR 507

1 boldface ype e deined,
o tht cer m iwestgatons () smd e () s e

A posiive/ncgative charge 2 cancer 160-161
Ao, S Naos o surcion, o et s 260, Checkpoints 159
263 i
aurors 385 cell dsion 1520c1, 222
i 383, 414 ol cell yce

Sl 414, 4200t

B
bacteria,reproction 169-170, 174
el 69

129
12500131

152

udews 118, Honer, 124, 125126

abscrving uncrions 118-19, 122

o ot by 33t reptacement 152 (e aby el yle)

beer 213

Big Bang theory 346, 350-352, 354
24

Archacologis,and ssclics 437

Arcbo Observtory 362

e The Index at the back of the book helps you
locate a particular topic in the book. e

sl imsemiation 225-226 2
Ssevual reproduction 166, 168175, rad it 150-151 s o 98 1021050
: : : 17913 1ine Beadey, s 405 268,270
[ ] e 1 l CX ls Or al ]IZe a a Cl lca compared to sexual 220z, 241 bread mould 174-175 e o e 301,56
S i choning. Brooks, Harrct 32 e clctrons 66
At Haman Reproducion e Brovn, Louie 226 el formuls for o
Brown, Robere 119 Compounds 84, 86-57, 89, 91,
e i cooges badding 170, 170-181ine Vit
Bunsen bumers 11 chemical names, for onic
compounds 8, 1 15-86, 0
c Yt
G 172173 chemicl propercics 45
Camadurm 441 Chemical symbls 43
anadian Space Agency 40 nble 44
Suronomers 34 Ganer 143, 101, 164 chemicls
vmmvmvm.\\ s 385,90 Carbon 50
tomic carers i science (eatures) 82, 222,
o mamber 53 28, 380
omic rdivs 67 Carng Nebul 3¢
omic theory, development of 29 et bodies 346
31, 34act, 35 teacking from Earch 410411
soms 28,30, 32,35 el el 150, 153-158, 158cr, chlorine 46
become fons 67 162-1asiny o 123

n -
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Discover how to use your Discovering

questions. Your teacher may hand out
a concept map for you to record your
answers.

Knowledge

1. What are the four units you will
study in Discovering Science 9?
Turn to the opening page of one
of the units and find the Key Ideas.
Name two ways you could use the
Key Ideas to help you learn.

Turn to the opening page of any
chapter. List the three headings that
give you an overview of what you
can expect to gain from the chapter.

Reading and Understanding

4. At the beginning of every section,
you will find the Key Words.
How could you use these words to
help you learn?

. What is the purpose of the shaded
box at the beginning of each section?

. Where can you find the definitions
for all the bolded words in the text?
Find a Reading Check within a
chapter. How could you use a
Reading Check to help you learn?

“Doing” Science

8. Activities are printed on a green
background. Name the three types
of investigation activities.

Science 9 textbook. Answer the following

A Scavenger Hunt

9. Where can you find information to help
you connect an electric meter?
10. Where can you find information on the
safety rules you need to follow when
you work with chemicals?

Study Tools

11. You can organize the information you
learn using folded paper. Where can you
find suggestions in each chapter for how
to fold your organizer?

12. (a) What are the questions called at the
end of a section that test whether
you know the material in the
section?

(b) What are the questions called at the
end of a chapter?

(c) What are the questions called at the
end of a unit?

13. Find a Unit Summary. How could you
use this feature to help you study?

Going Beyond

14. Four different careers are described in
your textbook. What are two of the
careers:?

15. Find an Explore More
feature that you would
like to know more
about. Name the
topic.

16. What is the website
that has links to
the topics in your
Discovering Science 9
textbook?

Scavenger Hunt ¢ MHR



