__HOLT_JCALIFQRNIA

Physical ience

Study Guide A
with Directed Reading Worksheets

\

A Harcourt Education Company

Orlando ¢ Austin * New York « San Diego * London



TO THE STUDENT
Do you need to review the concepts in the text? If so, this booklet will help you. The Study
GuidenicaT 0 TDOd o part ofteew the cole co

Copyright © by Holt, Rinehart and Winston
All rights reserved. No part of this publication may be reproduced or transmitted in any form or by
any means, electronic or mechanical, including photocopy, recording, or any information storage and

retrieval system, without permission in writing from the publisher.

Teachers using HOLT CALIFORNIA SCIENCE may photocopy complete pages in sufficient quantities for
classroom use only and not for resale.

HOLT and the “Owl Design” are trademarks licensed to Holt, Rinehart and Winston, registered in the
United States of America and/or other jurisdictions.

Printed in the United States of America

If you have received these materials as examination copies free of charge, Holt, Rinehart and Winston retains
title to the materials and they may not be resold. Resale of examination copies is strictly prohibited.

Possession of this publication in print format does not entitle users to convert this publication, or any portion of it,
into electronic format.

ISBN 0-03-046533-8

1234567 054 111009 08 07 06



| Contents

The Nature of Physical Science
Directed Reading AWorksheets ............. ... ... ... .. 1
Vocabulary and Section Summary A Worksheets . ................. 12

Data in Science
Directed Reading A Worksheets ............. ... .. ... 15
Vocabulary and Section Summary A Worksheets . ................. 25

Properties of Matter

Directed Reading A Worksheets ............ ... .. ... 29

Vocabulary and Section Summary A Worksheets .. ................ 40
States of Matter

Directed Reading A Worksheets ............. ... ... ..., 43

Vocabulary and Section Summary A Worksheets . ................. 49

Elements, Compounds, and Mixtures
Directed Reading A Worksheets ........... ... ... ... 52
Vocabulary and Section Summary A Worksheets . ................. 62

Introduction to Atoms

Directed Reading A Worksheets ............. ... ... ... 66

Vocabulary and Section Summary A Worksheets . ................. 74
The Periodic Table

Directed Reading A Worksheets ........... ... ... .. ... 77

Vocabulary and Section Summary A Worksheets . ................. 86

Chemical Bonding
Directed Reading A Worksheets ........... .. ... ... ... 88
Vocabulary and Section Summary A Worksheets . ................. 96

Chemical Reactions
Directed Reading A Worksheets ........... ... .. .. ... 99
Vocabulary and Section Summary A Worksheets .. ............... 105

Chemical Compounds
Directed Reading A Worksheets ........... ... ... . .. 107
Vocabulary and Section Summary A Worksheets . ................ 118

Copyright © by Holt, Rinehart and Winston. All rights reserved.
Holt California Physical Science i Study Guide A




The Chemistry of Living Things
Directed Reading A Worksheets ........... ... ... ... i, 121
Vocabulary and Section Summary A Worksheets .. ............... 126

Matter in Motion
Directed Reading A Worksheets ........... ... ... .. 128
Vocabulary and Section Summary A Worksheets .. ............... 139

Forces and Motion
Directed Reading A Worksheets .............. ... ... ... ..., 142
Vocabulary and Section Summary A Worksheets ................. 152

Forces in Fluids
Directed Reading A Worksheets ........... ... ... .. ... ....... 155
Vocabulary and Section Summary A Worksheets .. ............... 164

Stars, Galaxies, and the Universe
Directed Reading A Worksheets .............. ... ... . ..., 166
Vocabulary and Section Summary A Worksheets ................. 178

Our Solar System
Directed Reading A Worksheets .............. ... .. ... .. ...... 182
Vocabulary and Section Summary A Worksheets . ................ 203

Copyright © by Holt, Rinehart and Winston. All rights reserved.
Holt California Physical Science iv Study Guide A



Name Class Date

Copyright © by Holt, Rinehart and Winston. All rights reserved.
Holt California Physical Science 1 The Nature of Physical Science




Name Class Date

| Directed Reading A continued

APPLYING THE ANSWERS
Saving Lives

7. How have scientists helped protect people during automobile
accidents?
a. Scientists have made cars faster.
b. Scientists have made larger engines.
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Skills Worksheet)

Directed Reading A

Section: Scientific Methods
WHAT ARE SCIENTIFIC METHODS?
Write the letter of the correct answer in the space provided.

1. What are the ways that scientists answer questions and
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| Directed Reading A continued

Copyright © by Holt, Rinehart and Winston. All rights reserved.
Holt California Physical Science 4 The Nature of Physical Science




Name Class Date

| Directed Reading A continued
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| Directed Reading A continued

Use the terms from the following list to complete the sentences below.

controlled experiment experimental group
variable parameter controlled parameter

18. A group that is the same as the control group except for one factor is

a(n)

19. A factor that makes the experimental group different from the control

group is a(n)
20.

Copyright © by Holt, Rinehart and Winston. All rights reserved.
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| Directed Reading A continued

Analyzing Prq e &

25. What were used to show the data collected in the Proteus experiment?
a. books and reports

b. propellers and flippers
c. line and bar graphs
d. television and radio

DRAWING CONCLUSIONS

26. What must you do at the end of an investigation?
a. Draw a conclusion.
b. Draw a bar graph.
c. Draw a picture.
d. Make a line graph.

The Proteus Conclusion

27. What conclusion did the scientists come to after they analyzed results
of the Proteus test?

a. Their hypothesis was not supported.
b. They needed a new investigation.

c. Their hypothesis was supported.

d. They had too much data.

COMMUNICATING RESULTS

28. Why is it important to communicate the results of scientific
investigations?
a. so other scientists can verify your results
b. to get the credit
c. because the question is answered
d. to prevent other scientists from doing their own tests

29. Where did the MIT scientists publish their results about Proteus?
a. nowhere

b. television, radio, and the Internet

c. academic papers, science magazines, and the Internet
d. books, magazines, and comic books

Copyright © by Holt, Rinehart and Winston. All rights reserved.
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Skills Worksheet)

Directed Reading A

Section: Safety in Science (pp. 22-27)
KEEPING YOURSELF SAFE

Write the letter of the correct answer in the space provided.

1. Which of the following is NOT a way to keep yourself safe in a lab?
a. wearing proper safety equipment
b. being careful to prevent accidents
c. bumping into people in the lab
d. using lab materials in a safe way

Avoiding Accidents

2. How can you help avoid accidents in the lab?
a. Pay attention, and follow directions.
b. Don't ask questions or do experiments.
c. Walk around, and talk to your friends.
d. Ignore what is happening around you.

Reporting Accidents

3. If there is an accident, what should you do?
a. Run out of the classroom.
b. Let your teacher know right away.
c. Don't tell anyone.
d. Scream and jump up and down.

ELEMENTS OF SAFETY
Understanding Safety Symbols

4. What do safety symbols tell you?
a. how to bake cookies
b. what precautions to take
c. how to do experiments
d. when to leave the classroom

Match each safety symbol with the correct meaning. Write the letter in the space
provided.

5. @ a. sharp object
6 @ b. heating safety

c. clothing protection

Copyright © by Holt, Rinehart and Winston. All rights reserved.
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| Directed Reading A continued

Following Safety Symbols

8. What will your teacher explain to you about each safety symbol?
a. what precautions it requires
b. how to draw it
c. where to find it
d. when to follow it

9. What should you do if you see the symbol for heating safety?
a. Wash your hands.
b. Stop working on the activity.
c. Clear flammable things off your work area.
d. Take off your safety equipment.

Following Directions

10. What should you always do before a science activity?
a. Take off your safety equipment.
b. Talk to your best friend about it.
c. Read all instructions very carefully.
d. Leave the room.

11. If you don’t understand directions, who should you ask to
explain them?
a. the school principal
b. your parents
c. your best friend
d. your science teacher

Neatness

12. Why should you be neat when you work in a science lab?
a. to make your work area look nice
b. to please your teacher
c. so you will be safer
d. so you can go home early

Using Proper Safety Equipment

13. What should you always wear when you enter the lab area?
a. heat-resistant gloves
b. safety goggles
c. rubber boots
d. ear phones

Copyright © by Holt, Rinehart and Winston. All rights reserved.
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Skills Worksheet)

Vocabulary and Section Summary A

Science and Scientists
VOCABULARY

In your own words, write a definition of the following term in the space provided.
1. science

SECTION SUMMARY
Read the following section summary.

e Scientific progress is made by asking meaningful questions and conducting
careful investigations.

e Three methods of investigation are research, observation, and experimentation.

e Science affects people’s daily lives. Science can help save lives and resources
and can help improve the environment.

e There are several types of scientists and many jobs that use science.

Copyright © by Holt, Rinehart and Winston. All rights reserved.
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Skills Worksheet)

Vocabulary and Section Summary A

Scientific Methods
VOCABULARY
In your own words, write a definition of the following term in the space provided.
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Skills Worksheet)

Vocabulary and Section Summary A

Safety in Science
VOCABULARY

In your own words, write a definition of the following term in the space provided.
1. first aid

SECTION SUMMARY
Read the following section summary.

» Appropriate safety precautions must always be taken when conducting scien-
tific investigations.

e Scientists use symbols to alert them to particular dangers that they face when
performing experiments in science.

» Goggles, gloves, and aprons are proper safety equipment that should be used in
a science laboratory.

e If you suffer any injury during an experiment, inform your teacher immediately.

e Proper first-aid procedures must be followed when an accident occurs in
the lab.

Copyright © by Holt, Rinehart and Winston. All rights reserved.
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Skills Worksheet)

Directed Reading A

Section: Tools and Models in Science (pp. 42-49)

Write the letter of the correct answer in the space below.

1. How can a tool best be described?
a. anything that helps you do a task
b. anything that gives you energy
c. anything that uses electricity
d. anything that has a handle

TOOLS IN SCIENCE

2. Which of the following should you do when you collect data?
a. Use faulty measurement tools.
b. Clean your tools.
c. Use the proper measurement tools.
d. Use inaccurate measurements.

3. Which of the following tools is NOT used to evaluate and analyze data?
a. calculator
b. meterstick
c. graph
d. computer

MAKING MEASUREMENTS

4. How was an inch measured in England many years ago?
a. by using grains of barley
b. by using calculators
c. by using flower petals
d. by using corn stalks

The International System of Units

5. What is the system of measurement used by most scientists called?
a. the International System of Measures
b. the French System of Units
c. the Universal Unit System
d. the International System of Units

Copyright © by Holt, Rinehart and Winston. All rights reserved.
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| Directed Reading A continued

6. Which of the following is another name for the Sl system of
measurement?




Name Class Date

| Directed Reading A continued

Temperature

Write the letter of the correct answer in the space below.

16. Which of the following is a measure of how hot or how cold something is?
a. temperature
b. mass
c. length
d. volume

17. Which of the following are NOT units used to measure temperature?
a. grams
b. degrees Fahrenheit
c. kelvins
d. degrees Celsius

MODELS IN SCIENCE

18. What is a representation of an object or process called?




Name Class Date

| Directed Reading A continued

Models: The Right Size

Write the letter of the correct answer in the space below.

24. Which of the following is used to represent things that are very small
or very large?
a. a model
b. a cylinder
c. a tool
d. data

The Limits of Models

25. Why are models limited in their usefulness?
a. Models are too difficult to make.
b. Models are never used in science.
c. Models are not exactly like the real object.
d. Models are never accurate.

USING MODELS FOR SCIENTIFIC PROGRESS

26. Which of the following statements about models is NOT true?
a. Scientists use models to communicate information.
b. Models cannot help explain difficult information.
c. Models can represent scientific ideas and objects.
d. Models help explain difficult information.

SCIENTIFIC THEORIES
Match the correct definition with the correct term. Write the letter in the space
provided.

27. a system of ideas that explains observations a. law
and is supported by scientific evidence b. theory

28. a statement or equation that reliably c. model
predicts events under certain conditions

29. a representation used by scientists to
explain theories and construct laws

Copyright © by Holt, Rinehart and Winston. All rights reserved.
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Skills Worksheet)

Directed Reading A

Section: Organizing Your Data
CREATING A DATA TABLE

Write the letter of the correct answer in the space below.
1. Which of the following can be the first step in organizing data?
a. Choose a topic.
b. Gather information.

c. Create a data table.
d. Analyze the data.

Organizing: The First Step

2. Which of the following must you determine before starting an




Name

Class Date

| Directed Reading A continued

Variable and Controlled Parameters

7. How do controlled parameters and variable parameters differ?
a. Controlled parameters can be measured, and variable parameters cannot.
b. Controlled parameters stay constant, and variable parameters change.
c. Controlled parameters change, and variable parameters do not.
d. Controlled parameters and variable parameters do not differ.

CREATING A GRAPH

8. What do graphs help you do?
a. represent an object or system
b. explain hypotheses and observations
c. measure the size of an object
d. identify trends and make predictions d.
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| Directed Reading A continued

REPRODUCIBILITY OF DATA

6. Which of the following must happen in order for scientists to accept
scientific data?
a. The data must be reproducible.
b. The data cannot be reproducible.
c. The data must be based on a model.
d. The data must be shown on a graph.

DESCRIBING THE ENTIRE SET OF DATA

7. How many data points must be added together to find the mean?
a. all
b. one-third
c. one quarter
d. half

8. Which of the following is best used when one data point is much
smaller or much larger than the other data points?
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Name Class Date

Skills Worksheet)

Vocabulary and Section Summary A

Tools and Models in Science
VOCABULARY

In your own words, write a definition of the following terms in the space provided.
1. mass

2. model

3. volume

4. theory

5. density

6. law

7. temperature

Copyright © by Holt, Rinehart and Winston. All rights reserved.
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Skills Worksheet)

Vocabulary and Section Summary A
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Skills Worksheet)

Vocabulary and Section Summary A

Analyzing Your Data
VOCABULARY
In your own words, write a definition of the following terms in the space provided.

1. mean

2. mode

3. median

4. slope

SECTION SUMMARY
Read the following section summary.
e Mathematics is an important tool for understanding and summarizing data.

* The accuracy and reproducibility of data used in scientific investigations affect
the results.
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| Directed Reading A continued

6. Which of the following units would be best for expressing the volume
of soda in a can?
a. centimeters (cm)
b. grams (g)
c. liters (L)
d. milliliters (mL)

Measuring the Volume of Liquids
Use the terms from the following list to complete the sentences below.
cubic meniscus volume
7. To measure volume with a graduated cylinder, look at the bottom of

the
8. The volume of solid objects is usually expressed

in units.

9. To find the of a regular solid,
multiply its length, width, and height.

Volume of an Irregularly Shaped Solid Object
Use the terms from the following list to complete the sentences below.
irregular solid cubic centimeters milliliter (mL)

10. To find the volume of a(n) :
measure the amount of water that the object displaces.
11. One cubic centimeter (1 cm?) is equal to

one

12. To express the volume of an irregular solid, you must change

milliliters to

MATTER AND MASS

Write the letter of the correct answer in the space provided.

13. What is the measure of the amount of matter in an object?
a. matter
b. mass
c. volume
d. weight
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| Directed Reading A continued

14. Which of the following is true about the mass of an object?
a. Mass depends on the object’s location.
b. Mass is a measure of gravity.
c. Mass does not depend on the object’s location.
d. Mass depends in part on weight.

15. How could you change the mass of an object?
a. Move it to the moon.
b. Take some of its matter away.
c. Make Earth spin faster.
d. Change the object’s weight.

The Difference Between Mass and Weight

16. Which of the following is a measure of gravitational force?
a. inertia
b. mass
c. volume
d. weight

17. What is the force that keeps objects from floating into space called?
a. mass
b. inertia
c. gravitational force
d. volume

18. Which of the following is true about the weight of an object?
a. Weight is measured with a balance.
b. Weight is the same on the moon as on Earth.
c. Weight is the same as mass.
d. Weight depends on location in the universe.

Measuring Mass and Weight

19. What is the weight on Earth of an object with a mass of 100 g?
a. 1 newton
b. 1 cm?
c. 1mL
d. 1 kilogram

Copyright © by Holt, Rinehart and Winston. All rights reserved.
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| Directed Reading A continued

Use the terms from the following list to complete the sentences below.
newton kilogram mass
20. If a brick and a sponge have the same volume, the brick has

more

21. The Sl unit for mass is the
22. The unit for weight is the Sl unit for force called

the

Copyright © by Holt, Rinehart and Winston. All rights reserved.
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Skills Worksheet)

Directed Reading A

Section: Physical Properties (pp. 84-89)

Write the letter of the correct answer in the space provided.

1. Which of the following kinds of questions would be most useful for
identifying objects?
a. questions about their properties
b. questions about their age
c. questions about their weight
d. questions about their volume

IDENTIFYING PHYSICAL PROPERTIES

2. What is a characteristic of an object that can be observed without
changing the object’s identity?
a. a chemical property
b. a flexible property
c. a physical property
d. a measurable property

Match the correct example with the correct property. Write the letter in the space
provided.
3. aluminum flattened into thin sheets of foil a. ductility
b. state
c. malleability

4. an ice cube made of solid water

5. copper pulled into thin wires

Match the correct example with the correct property. Write the letter in the space
provided.

6. flavored drink mix dissolving in water a. thermal conductivity
b. solubility
c. odor

7. a rose smelling sweet

8. a foam cup protecting your hand from a
hot drink

Copyright © by Holt, Rinehart and Winston. All rights reserved.
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| Directed Reading A continued

Density

Write the letter of the correct answer in the space provided.

9. Which physical property is the amount of matter in a given space, or
volume?
a. density
b. ductility
c. state
d. weight

10. If you know an object’s mass (m) and volume (V), what equation
would you use to find its density?

- =V
aD=mxV c. D= m
b. D= d. D=V, m
11. Which of the following units are most often used for the density
of a solid?
a. g/mL
b. m3/kg

c. N/cm Tm-ce 0 0 11.279 10.7f 0 0 11.2797495a09
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| Directed Reading A continued

Density of Solids

15. How does the volume of a kilogram of lead compare with the volume
of a kilogram of feathers?
a. The lead has a larger volume.
b. The lead has a smaller volume.
c. The feathers have a smaller volume.
d. The volumes are the same.

Density, Floating, and Sinking

16. What happens to a solid object in water if its density is greater than
water?
a. The object floats on top.
b. The object dissolves.
c. The object floats in the middle.
d. The object sinks to the bottom.

Liquid Layers

17. What causes different liquids to form layers when they are poured into
a container?
a. the amounts of each liquid
b. differences in density
c. differences in color
d. the temperatures of the liquids

18. Where is the least dense liquid found when liquids form layers?
a. in the lightest-colored layer
b. in the middle layer
c. floating on the top
d. settled to the bottom

PHYSICAL CHANGES: NO NEW SUBSTANCES
Use the terms from the following list to complete the sentences below.

identity physical change state
19. Any change in matter that changes only its physical form is called
a(n)
20. All changes that cause a change of are considered

physical changes.

21. When silver is molded into a pendant, its is
the same.

Copyright © by Holt, Rinehart and Winston. All rights reserved.
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| Directed Reading A continued

Examples of Physical Changes

Write the letter of the correct answer in the space provided.

22. Which of the following actions does NOT cause a purely physical
change?
a. sanding a piece of wood
b. burning a piece of wood
c. dissolving sugar in water
d. freezing water

23. Why is making ice from water a physical change?
a. The ice has some new properties.
b. The ice floats on water.
c. The water changes its state.
d. The water changes its identity.

Reversibility of Physical Changes

24. Why are physical changes often easy to undo?
a. The identity of the substance changes.
b. The substance disappears.
c. The identity of the substance does not change.
d. Two new substances are made.

Matter and Physical Changes

25. Why is making a star from a piece of paper considered a physical
change?
a. The paper’s state has changed.
b. The paper’s identity is the same.
c. The paper’s color is the same.
d. The paper has aged.
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Skills Worksheet)

Directed Reading A

Section: Chemical Properties
IDENTIFYING CHEMICAL PROPERTIES

Use the terms from the following list to complete the sentences below.

flammability nonflammability
reactivity chemical property

1. A property of matter that describes its ability to change into entirely

new substances is called a(n)
2. The ability of substances to change and form one or more new

substances is a chemical property called
3. The ability of a substance to burn is a chemical property

known as

4. Something that cannot burn has the property of

Comparing Physical and Chemical Properties

Write the letter of the correct answer in the space provided.

5. Which of the following sets of words describes only physical proper-
ties of a material?
a. liquid, dense, flammable
b. solid, ductile, yellow
c. flammable, malleable, liquid
d. powdery, reactive, insoluble

6. What chemical property causes rust to form on a nail?
a. conductivity
b. nonflammability
c. reactivity with oxygen
d. flammability

7. What do physical changes NOT change?
a. the identity of the matter
b. the amount of matter
c. the state of matter
d. the volume of the sample

8. What makes chemical properties hard to observe?
a. They cause changes of state.
b. You can’t see them until they produce new materials.
c. Wearing protective glasses is required.
d.
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| Directed Reading A continued

Characteristic Properties

9. Which of these statements is true about characteristic properties of
substances?
a. They depend on sample size.
b. They can only be physical properties.
c. They can only be chemical properties.
d. They can be physical properties or chemical properties.

CHEMICAL CHANGES AND NEW SUBSTANCES

10. Which of these phrases describes a chemical change?
a. pouring milk into a glass
b. melting an ice cube
c. digesting food in your body
d. bending an iron nail

Use the terms from the following list to complete the sentences below.

change property

11. A chemical describes which changes can
happen to a substance.

12. A chemical is a process by which substances
actually change into new substances.

What Happens During a Chemical Change?

Write the letter of the correct answer in the spceg3iCvide d.
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| Directed Reading A continued

Signs of Chemical Changes

15. Which of the following usually happens during a chemical change?

a. Heat is released or absorbed.

b. The state of the matter changes.

c. The identity of the matter stays the same.
d. No heat is released or absorbed.

Matter and Chemical Changes

16. Why are chemical changes difficult to reverse?
a. because they involve physical changes
b. because they change the matter’s form
c. because they change the identity of the matter
d. because their products are hard to find

PHYSICAL VERSUS CHEMICAL CHANGES

17. What is the type and the arrangement of the matter in an object called?

a. the physical properties of the object
b. the reactivity of the object

c. the flammability of the object

d. the composition of the object

18. How does a physical change differ from a chemical change?
a. The change is not reversible.
b. The composition of the matter is unchanged.
c. New properties of the matter are created.
d. New materials are produced.

19. What do chemical changes in a substance alter?
a. the state of the substance
b. the composition of the substance
c. the size of the substance
d. nothing in the substance

Reversing Changes

20. Why are chemical changes difficult to reverse?
a. because they involve changes in composition
b. because they involve changes in form
c. because they involve changes in state
d. because the temperature increases
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Skills Worksheet)

Vocabulary and Section Summary A

What Is Matter?
VOCABULARY

In your own words, write a definition of the following terms in the space provided.
1. matter

2. volume

3. meniscus

4. mass

5. weight

SECTION SUMMARY

Read the following section summary.

e Two properties of matter are volume and mass.

¢ Volume is the amount of space taken up by an object.

e Mass is a measure of the amount of matter in an object.

¢ The Sl unit of volume is the liter (L). The Sl unit of mass is the kilogram (kg).

¢ Weight is a measure of the gravitational force on an object, usually in relation to
Earth. Weight is expressed in newtons (N).
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Skills Worksheet)

Vocabulary and Section Summary A

Physical Properties
VOCABULARY

In your own words, write a definition of the following terms in the space provided.
1. physical property

2. density

3. physical change

SECTION SUMMARY
Read the following section summary.

e Physical properties of matter can be observed without changing the identity of
the matter.
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Skills Worksheet)

Vocabulary and Section Summary A

Chemical Properties
VOCABULARY

In your own words, write a definition of the following terms in the space provided.
1. chemical property

2. chemical change

SECTION SUMMARY
Read the following section summary.

e Chemical properties describe the ability of a substance to change into a new
substance.

e The chemical properties of a substance describe how the substance will behave
under conditions that favor a chemical change.

¢ Reactivity and flammability are chemical properties.

* New substances form as a result of a chemical change.
e Chemical changes usually liberate or absorb heat.

e Chemical changes alter the composition of a substance.
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| Directed Reading A continued

8. What happens to the volume of a liquid poured into a larger
container?
a. It increases.
b. It decreases.
c. It stays the same.
d. It increases and then decreases.

GASES

9. Which of the following states of matter has no fixed shape or volume
and does not conduct electricity?
a. gas c. solid
b. liquid d. plasma

10. What is true of the particles of a gas?
a. They are very close together.
b. They are always far apart.
c. They slide past each other.
d. They move freely and collide randomly.

11. Why can a small tank of helium gas fill many balloons?
a. because the amount of empty space between the particles can
change
b. because helium is a liquid
c. because balloons are solid
d. because the particles of helium in the tank are farther apart than
particles in the balloon

PLASMAS

12. What is the most common state of matter in the universe?
a. plasma
b. solid
c. liquid
d. gas

13. Which of the following properties of plasma is different from gases?
a. no definite shape
b. no definite volume
c. particles move freely
d. conducts electric current

14. How can artificial plasmas be formed?
a. by passing electric charges through solids
b. by passing electric charges through liquids
c. by passing electric charges through gases
d. by passing electric charges through plasmas
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| Directed Reading A continued

EVAPORATION: LIQUID TO GAS

12. Which of the following is the change in state from a liquid to a gas?
a. melting
b. freezing
c. sublimation
d. evaporation

Evaporation and Boiling

13. Which of the following is the conversion of liquid to vapor through-
out the liquid?
a. boiling
b. freezing
c. sublimation
d. evaporation

14. When water is boiling, which of the following does NOT happen?
a. Molecular motion increases.
b. Molecular motion decreases.
c. Water molecules overcome attraction.
d. Water vapor escapes.

Effects of Pressure on Boiling Point

15. What happens to the boiling point of a substance as you go higher
above sea level?
a. The boiling point gets higher.
b. The boiling point stays the same.
c. The boiling point gets lower.
d. The substance won’t boil.

CONDENSATION: GAS TO LIQUID

16. What is condensation?
a. the change of state from a liquid to a gas
b. the change of state from a solid to a gas
c. the change of state from a gas to a solid
d. the change of state from a gas to a liquid

17. Which of the following must happen for gas to become a liquid?
a. Small numbers of particles must clump together.
b. Large numbers of particles must spread apart.
c. Large numbers of particles must clump together.
d. Small numbers of particles must spread apart.
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SUBLIMATION: SOLID TO GAS

18. Dry ice changes from a solid to a gas during what process?
a. melting
b. freezing
c. boiling
d. sublimation

19. What happens to the particles of a substance during sublimation?
a. They spread far apart.
b. They clump close together.
c. They lose energy.
d. They maintain the same energy.

TEMPERATURE AND CHANGES OF STATE

20. What happens when the temperature of a substance changes?
a. The speed of the particles stays the same.
b. The speed of the particles changes.
c. The substance always melts.
d. The substance always freezes.
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Four States of Matter
VOCABULARY

In your own words, write a definition of the following terms in the space provided.
1. states of matter

2. solid

3. liquid

4. gas

5. plasma

SECTION SUMMARY
Read the following section summary.

e Particles of matter are in constant motion. The states of matter depend on the
motion of particles.

¢ A solid has a definite shape and volume. A liquid has a definite volume but not a
definite shape.

¢ A gas does not have a definite volume or shape. Plasma, a fourth state of
matter, does not have a definite shape or volume, and its particles are broken
apart.
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Vocabulary and Section Summary A

Changes of State
VOCABULARY

In your own words, write a definition of the following terms in the space provided.
1. change of state

2. melting

3. evaporation

4. boiling

5. condensation

6. sublimation
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SECTION SUMMARY
Read the following section summary.

¢ A change of state is the conversion of a substance from one physical form to
another.

¢ A change of state requires a loss or gain of energy by a substance’s particles.

¢ Melting is the change from a solid to a liquid, and freezing is the change from a
liquid to a solid.

e Both boiling and evaporation result in a liquid changing to a gas.

e Condensation is the change of a gas to a liquid. It is the reverse of evaporation.
e Sublimation changes a solid directly to a gas.

e The temperature of a substance does not change during a change of state.
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Identifying Elements by Their Properties

Match the correct description with the correct term. Write the letter in the space
provided.

6. is a characteristic chemical property of elements  a. element

7. can be identified by its unique properties b. flammability
_ c.iron
8. combines with oxygen to form rust d. cobalt

9. has a melting point of 1,495°C

GROUPING ELEMENTS
Categories of Elements

Use the terms from the following list to complete the sentences below.

nonmetals metals
elements metalloids
10. All are either metals, metalloids, or nonmetals.

11. Elements that are shiny and conduct heat and electric current

are

12. Elements that are poor conductors of heat are

13. Elements with properties of both metals and nonmetals are

called

Categories Are Similar

Match the correct description with the correct term. Write the letter in the space
provided.

14. elements that are malleable a. characteristic

) ) ) ) properties
15. traits that identify elements in a category b semimetals
16. another name for metalloids c. metals

17. elements that are dull d. nonmetals
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Match the correct description with the correct term. Write the letter in the space
provided.

18. iodine, sulfur, neon a. nonmetals
19. lead, copper, tin b. metalloids
c. metals

20. silicon, boron, antimony
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Directed Reading A

Section: Compounds

Write the letter of the correct answer in the space provided.

1. Which of the following substances is a compound?
a. oxygen
b. magnesium
c. water
d. copper

COMPOUNDS: MADE OF ELEMENT550.57n3R578.Tm 0.0001 Tc 0.1413 Tw [ copper)JJ /F1 1 Tf -5
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Properties: Compounds Versus Elements

6. Why are we able to eat sodium and chlorine in a compound?
a. Sodium reacts violently with calcium.
b. Chlorine is table salt.
c. The compound is harmless.
d. Sodium is a metal.

The Ratio of Elements in a Compound

7. How do elements join to form compounds?
a. never in the same ratio
b. in a specific mass ratio Sodium reacts

d.
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Compounds in Nature

12. Which of the following can form compounds from nitrogen in the air?
a. bacteria
b. pea plants
c. animals
d. all plants

13. What type of compound do plants and animals use to make proteins?
a. sugar
b. ammonia
c. carbon dioxide
d. nitrogen compounds

14. What do plants use during photosynthesis to make carbohydrates?
a. soil
b. carbon dioxide
c. carbon monoxide
d. oxygen
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Directed Reading A

Section: Mixtures
PROPERTIES OF MIXTURES

Use the terms from the following list to complete the sentences below.

mixture compound
physical identity

1. A combination of substances that are not chemically combined is

called a(n)
2. Two or more materials that combine chemically form a(n)

3. In a mixture, the of the substances doesn’t change.

4. Mixtures can be separated through changes.

Separating Mixtures Through Physical Methods

Match the correct description with the correct term. Write the letter in the space
provided.

5. used to separate crude oil

6. used to separate a mixture of aluminum and
iron

7. used to separate the parts of blood

8. used to separate sulfur and table salt
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SOLUTIONS

10. Which of the following is NOT true of solutions?
a. They contain a solute.
b. They contain evenly mixed substances.
c. They contain a solvent.
d. They look like two substances.

11. When substances separate and spread evenly throughout a mixture,
what is the process called?
a. solute
b. dissolving
c. chemical change
d. solubility

12. What is the substance that is dissolved in a solution called?
a. solute
b. solvent
c. compound
d. mixture

13. In a solution, what is the substance in which something dissolves
called?
a. solute
b. solvent
c. compound
d. mixture

Use the terms from the following list to complete the sentences below.

solvent particles alloy
soluble solution
14. Salt is in water because it dissolves in water.

15. In a solution of two gases, the substance that is present in the

largest amount is called the

16. A solid solution of metals or nonmetals dissolved in metal is

called a(n)

17. A solution contains many small

18. The particles in a(n) are so small that they don't
scatter light.
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CONCENTRATION OF SOLUTIONS

Write the letter of the correct answer in the space provided.

19. What is a measure of the amount of solute dissolved in a given amount
of solvent called?
a. solution c. mixture
b. concentration d. solvent

20. What is one way of expressing concentration?
a. in grams of solute per milliliter of solvent
b. in grams of solute per millimeter of solvent
c. in grams of solvent per milliliter of solute
d. in grams of solvent per millimeter of solute

21. How does a concentrated solution differ from a dilute solution if both
solutions have the same volume?
a. The concentrated solution has more solvent.
b. The concentrated solution has less solvent.
c. The concentrated solution has more solute.
d. The concentrated solution has less solute.

Solubility

Use the graph below to answer questions 22 and 23. Write the letter of the correct
answer in the space provided.

240
200
160
120
80
40

0 20 40 60 80 100
Temperature (°C)

Solubility (97100 mL of water)

22. Which solid is less soluble at higher temperatures than at lower
temperatures?
a. sodium chloride c. sodium nitrate
b. potassium bromide d. cerium sulfate

23. Which solid’s solubility is least affected by temperature changes?
a. cerium sulfate
b. sodium nitrate
c. potassium bromide
d. sodium chloride
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Vocabulary and Section Summary A

Elements
VOCABULARY

In your own words, write a definition of the following terms in the space provided.
1. element

2. pure substance

3. metal

4. nonmetal

5. metalloid

SECTION SUMMARY
Read the following section summary.
¢ A substance in which all of the particles are alike is a pure substance.

¢ An element is a pure substance that cannot be broken down into anything sim-
pler by physical or chemical means.

e Each element has a unique set of physical and chemical properties.

¢ Elements are classified as metals, nonmetals, or metalloids, based on their
properties.
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Vocabulary and Section Summary A

Compounds
VOCABULARY

In your own words, write a definition of the following term in the space provided.
1. compound

SECTION SUMMARY
Read the following section summary.
e A compound is a pure substance composed of two or more elements.

* During a chemical reaction, the atoms of two or more elements react with each
other to form molecules of compounds.

e Each compound has unique physical and chemical properties that differ from
those of the elements that make up the compound.

e Compounds can be broken down into simpler substances only by chemical
changes.
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SECTION SUMMARY
Read the following section summary.

e A mixture is a combination of two or more substances, each of which keeps its
own characteristics.

¢ Mixtures can be separated by physical means, such as filtration and
evaporation.

» A solution is a mixture that appears to be a single substance but is composed of
a solute dissolved in a solvent.

e Concentration is a measure of the amount of solute dissolved in a given amount
of solvent.

» The solubility of a solute is the ability of the solute to dissolve in a solvent at a
certain temperature.
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Directed Reading A

Section: Development of the Atomic Theory (pp. 164-171)
THE BEGINNING OF ATOMIC THEORY

Write the letter of the correct answer in the space provided.

1. Around 440 sce, who thought that matter is made of particles that
cannot be cut?
a. Bohr
b. Dalton
c. Aristotle
d. Democritus

2. What does the word atom mean?
a. dividable
b. invisible
c. hard particles
d. not able to be divided

3. What is the smallest particle into which an element can be divided?
a. a nucleus
b. a proton
c. an atom
d. a neutron

DALTON’S ATOMIC THEORY BASED ON EXPERIMENTS

4. Which of the following ideas was part of Dalton’s atomic theory?
a. All substances are made of atoms.
b. Atoms can be divided.
c. Atoms can be destroyed.
d. Some substances are made of atoms.

5. What happened to Dalton’s theory in the late 1800s?
a. Dalton’s theory was ignored.
b. Dalton’s theory was disproved.
c. Dalton’s theory was proved.
d. Dalton’s theory was changed.

THOMSON'S DISCOVERY OF ELECTRONS

6. What did Thomson discover about atoms?
a. Atoms cannot be divided.
b. There are small particles inside atoms.
c. There are no small particles in atoms.
d. All atoms have negative charges.
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Use the terms from the following list to complete the sentences below.
electrons particles positively

7. Thomson discovered that a(n) charged plate
in a cathode-ray tube attracted an invisible beam.
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Directed Reading A

Section: The Atom (p. 172-179)
THE PARTS OF AN ATOM
Subatomic Particles

1. Why are protons, neutrons, and electrons called subatomic particles?

a. because they are much smaller than an atom
b. because they are much larger than an atom
c. because they are not part of an atom

d. because they are mostly empty space

The Nucleus

2. What two particles make up an atom’s nucleus?
a. atomic mass units and electrons
b. protons and electrons
c. protons and neutrons
d. electrons and neutrons

Match the correct description with the correct term. Write the letter in the space

provided.

3. unit of mass that describes the mass of
an atom

4. particle with no electrical charge
5. particle that is positively charged
6. particle that is negatively charged

7. part that contains most of the mass of
an atom

Outside the Nucleus

a. electron

b. nucleus

c. proton

d. neutron

e. atomic mass unit

8. How does the mass of an electron compare to the mass of protons and

neutrons?

a. It is much larger.
b. It is the same.

c. It is much smaller.
d. It is unknown.

Copyright © by Holt, Rinehart and Winston. All rights reserved.

Holt California Physical Science 70

Introduction to Atoms






Name Class Date

| Directed Reading A continued

Properties of Isotopes

18. Which phrase best describes radioactive isotopes?
a. They are stable.
b. They never change.
c. They are unstable.
d. They don’t produce energy.

The Difference Between Isotopes

19. What is an atom’s mass number?
a. the sum of the protons and neutrons in the nucleus
b. the sum of the protons and electrons in the nucleus
c. the sum of the neutrons and electrons in the nucleus
d. the number of electrons in the nucleus

20. What is the mass number of an isotope that has 5 protons, 6 neutrons,
and 5 electrons?
a.l
b. 11
c. 10
d. 16

Naming Isotopes

21. What is the name of a carbon isotope that has a mass number of 12?
a. carbon-8
b. carbon-12
c. carbon-6
d. carbon-18

Isotopes and Atomic Mass

22. What is the weighted average of the masses of all the naturally
occurring isotopes of an element called?
a. atomic number
b. mass number
c. isotope mass
d. atomic mass
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Vocabulary and Section Summary A

Development of the Atomic Theory
VOCABULARY

In your own words, write a definition of the following terms in the space provided.
1. atom

2. electron

3. nucleus

4. electron cloud

SECTION SUMMARY
Read the following section summary.
e Democritus thought that matter is compoe
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The Atom
VOCABULARY
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Directed Reading A

Section: Arranging the Elements (p. 194-201)
DISCOVERING A PATTERN

Write the letter of the correct answer in the space provided.

1. How did Dmitri Mendeleev, the Russian chemist, arrange the
elements?
a. in order of increasing density
b. in order of increasing melting point
c. in order of increasing shine
d. in order of increasing atomic mass

Periodic Properties of the Elements

2. What does periodic mean?
a. occurs or repeats at regular intervals
b. occurs almost never
c. occurs only once
d. occurs once or twice

3. Mendeleev’s pattern repeated after how many elements?
a. every two elements
b. every three elements
c. every seven elements
d. every five elements

4. What did Mendeleev’s table become known as?
a. the periodic graph of the elements
b. the periodic table of the elements
c. the table of periodic elements
d. the chart of periodic elements

Predicting Properties of Missing Elements

5. How did Mendeleev predict the properties of missing elements?
a. by making the properties up
b. by ignoring the properties of found elements
c. by using the pattern he found
d. by not following the pattern
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CHANGING THE ARRANGEMENT

6. Which of the following did the British scientist Henry Moseley
determine?
a. the atomic number of an atom
b. the atomic mass of an atom
c. the number of atoms in a proton
d. the periodic table of elements

7. How are the elements arranged horizontally on the periodic table?
a. by similar chemical properties
b. by atomic mass
c. in order of increasing atomic number
d. in order of decreasing atomic number

PERIODIC TABLE OF THE ELEMENTS

8. Which of the following items is NOT included in each square of the
periodic table in your text?
a. atomic number
b. chemical symbol
c. melting point
d. atomic mass

9. On the periodic table in your text, what color indicates an element
is a solid?
a. red
b. blue
c. green
d. yellow

THE PERIODIC TABLE AND CLASSES OF ELEMENTS

Use the terms from the following list to complete the sentences below.
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DECODING THE PERIODIC TABLE
Chemical Symbols




Name

Class Date
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Atomic Number

22.

23.

24.

25.

How many of the recently discovered elements follow the
periodic law?

a. half of them

b. none of them

c. every fifth element

d. all of them

What does the periodic law say about the properties of elements?

a. They change periodically with the atomic numbers of the elements.
b. They change periodically with the atomic mass of the elements.

c. They change periodically with the mass number of the elements.

d. They change periodically when the compound changes.

Where is the atomic number found for each element on the periodic
table in your book?

a. to the left of the chemical symbol of each element

b. to the right of the chemical symbol of each element

c. below the chemical symbol of each element

d. above the chemical symbol of each element

What are isotopes?

a. atoms that have the same number of protons but different numbers
of electrons

b. atoms that have the same number of protons but different numbers
of neutrons

c. atoms that have the same number of protons but different numbers
of nuclei

d. atoms that have the same number of electrons but different
numbers of nuclei
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Directed Reading A

Section: Grouping the Elements (p. 202-209)

Write the letter of the correct answer in the space provided.

1. Which of the following gives elements in a family or group similar
properties?
a. the same atomic mass
b. the same number of protons
c. the same number of electrons in their outer energy level
d. the same number of neutrons

2. At the atomic level, what makes elements reactive?
a. Their atoms have the same number of neutrons.
b. Their atoms have the same number of protons.
c. Their atoms have the same number of electrons.
d. Their atoms take, give, or share electrons with other atoms.

GROUP 1: ALKALI METALS

3. In the periodic table of elements, what is the symbol for potassium?
a. Li
b. K
c. Cs
d. Fr

4. How are the alkali metals similar?
a. They are very reactive.
b. They have very few uses.
c. They are so hard they cannot be cut.
d. They are often stored in water.

5. How many outer-level electrons do alkali metal atoms have?
a. four
b. three
c. two
d. one

GROUP 2: ALKALINE-EARTH METALS

6. In the chart that illustrates Group 2 elements, which element is not an
alkaline-earth metal?
a. magnesium
b. calcium
c. barium
d. sodium
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7. Which of the following is true about all the alkaline-earth metals?
a. They have low density.
b. They are less reactive than alkali metals are.
c. They have three outer-level electrons.
d. They have few uses.

GROUPS 3-12: TRANSITION METALS

8. Which of the following is true about transition metals?
a. They are less reactive than alkali and alkaline-earth metals.
b. They are more reactive than alkali and alkaline-earth metals.
c. They are equally as reactive as alkali and alkaline-earth metals.
d. They are not reactive.

9. If groups are read from top to bottom, what elements are in Group 3?
a. Sc, Ti, V, Mn
b. V, Nb, Ta, Db
c. Sc¢, Y, La, Ac
d. La, Hf, Ta, W

10. What type of metal are the lanthanides and the actinides?
a. transition metals
b. alkali metals
c. alkaline-earth metals
d. precious metals

Properties of Transition Metals

11. Which of the following describes most transition metals?
a. poor conductors of electric current
b. dull
c. good conductors of thermal energy
d. low density and melting points
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GROUP 13: BORON GROUP

Use the terms from the following list to complete the sentences below.

metal boron
aluminum oxygen
12. The most common element in Group 13 is which

is used to make airplane parts.

13. Aluminum is useful because it is a lightweight

14.
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21. Which element in Group 15 is found in nature only combined with
other elements?

a. nitrogen
b. oxygen
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GROUP 18: NOBLE GASES

27. Because scientists originally thought that these elements would not
react at all, what were the noble gases first called?
a. inept gases
b. inert gases
c. inverted gases
d. nongases

28. How many nonmetals make up Group 18?
a. five
b. six
c. three
d. two

29. What element helps light bulbs last longer?
a. neon
b. krypton
c. argon
d. xenon

HYDROGEN

30. What is the symbol for hydrogen?
a. Hy
b. K
c. H
d. Hi

31. Which word or words describe hydrogen?
a. colorless gas
b. unreactive
c. high density
d. not abundant

The Uniqueness of Hydrogen

32. Where is hydrogen located on the periodic table?
a. in Group 1
b. in Group 18
c. above Group 1
d. below Group 1
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Vocabulary and Section Summary A

Arranging the Elements
VOCABULARY
In your own words, write a definition of the following terms in the space provided.

1. periodic

2. period

3. group

4. periodic law

SECTION SUMMARY
Read the following section summary.

e Mendeleev developed the first periodic table by listing the elements in order of
increasing atomic mass. He used his table to predict that elements with certain
properties would be discovered later.

* Properties of elements repeat in a regular, or periodic, pattern.
* Moseley rearranged the elements in order of increasing atomic number.

e Elements in the periodic table are classified as metals, nonmetals, and
metalloids.

e Each element has a chemical symbol that identifies elements that make up
compounds.

* A horizontal row of elements is called a period. Physical and chemical
properties of elements change across each period.

¢ A vertical column of elements is called a group or family. Elements in a group
usually have similar properties.

e The periodic law states that the repeating chemical and physical properties of
elements relate to and depend on elements’ atomic numbers.
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Vocabulary and Section Summary A

Grouping the Elements
VOCABULARY

In your own words, write a definition of the following terms in the space provided.
1. alkali metal

2. alkaline-earth metal

3. halogen

4. noble gas

SECTION SUMMARY
Read the following section summary.

e Elements that are classified as alkali metals (Group 1) are the most reactive
metals. Atoms of the alkali metals have one electron in their outer level.

» Elements that are classified as alkaline-earth metals (Group 2) are less
reactive than the alkali metals are. Atoms of the alkaline-earth metals have two
electrons in their outer level.

* Elements that are classified as transition metals (Groups 3-12) include most of
the well-known metals and the lanthanides and actinides.

e Groups 13-16 contain the metalloids and some metals and nonmetals.

e Halogens (Group 17) are very reactive nonmetals. Atoms of the halogens have
seven electrons in their outer level.

* Noble gases (Group 18) are unreactive nonmetals. Atoms of the noble gases
have a full set of electrons in their outer level.

* Hydrogen is set off by itself in the periodic table. Its properties do not match
the properties of any one group.
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Directed Reading A

Section: Electrons and Chemical Bonding
COMBINING ATOMS THROUGH CHEMICAL BONDING

Write the letter of the correct answer in the space provided.
1. Which of these substances is a combination of carbon, hydrogen, and

oxygen?
a. sugar
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Use the terms from the following list to complete the sentences below.

valence electron atomic number
group energy levels

7. The number of protons in an atom is its

8. Electrons in an atom are organized in

9. On the periodic table, atoms in the same have the

same number of valence electrons.
10. An electron in the outermost energy level of an atom is

a(n)

TO BOND OR NOT TO BOND
Write the letter of the correct answer in the space provided.

11. What determines whether an atom will form bonds?
a. the number of electrons
b. the number of valence electrons
c. the number of protons
d. the number of neutrons

12. Which group on the periodic table contains elements that do not
normally form bonds?
a. Group 2
b. Group 6
c. Group 10
d. Group 18

Use the terms from the following list to complete the sentences below.

eight two
electrons helium

13. Atoms bond by gaining, losing, or sharing

14. A filled outermost level in most atoms has

electrons.

15. The first energy level of an atom can hold only
electrons.

16. The outermost energy level in a(n) atom is also

the first energy level.
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Directed Reading A

Section: lonic Bonds
FORMING IONIC BONDS

Write the letter of the correct answer in the space provided.

1. What do you call a bond that forms when electrons are transferred

from one atom to another?
a. a compound bond

b. an ionic bond

c. a crystal bond

d. an atomic bond

Charged Particles

2. What are charged particles that form when atoms gain or lose

electrons?

a. ions

b. neutrons

c. bonds

d. particle atoms

3. Why are ions charged particles?

a. The number of electrons does not equal the number of protons.

b. The number of protons does not equal the number of neutrons.

c. The number of neutrons does not equal the number of electrons.

d. The electric charges of the electrons and protons cancel each other.

FORMING POSITIVE IONS

4. An aluminum atom can lose 3 electrons in order to have a full outer

energy level. What charge does the resulting aluminum ion have?
a. 1t
b. 3*
c. 2*
d. 2
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Name Class Date

| Directed Reading A continued

The Energy of Gaining Electrons

14. What do atoms of Group 17 elements give off when they gain
electrons?
a. energy
b. protons
c. bonds
d. charges

FORMING IONIC COMPOUNDS

15. How do the properties of sodium and chlorine compare to the
properties of the ionic compound sodium chloride?
a. They are the same.
b. They are charged.
c. They have a crystal lattice structure.
d. They are different.

16. What is the repeating three-dimensional pattern that forms when ions
bond?
a. a compound
b. a chemical compound
c. a crystal lattice
d. an ionic bond

IONIC COMPOUNDS
Properties of lonic Compounds

17. Which of the following is a property of many ionic compounds?
a. low melting point
b. high melting point
c. low boiling point
d. malleability
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Name Class Date

Skills Worksheet)

Directed Reading A

Section: Covalent and Metallic Bonds pp. 236-241)
COVALENT BONDS

Write the letter of the correct answer in the space provided.

1. Sugar and water are each held together by which type of bond?
a. metallic
b. covalent
c. ionic
d. atomic

2. Which is a typical property of a substance formed with covalent
bonds?
a. low melting point
b. high density
c. malleability
d. high boiling point

3. What forms when atoms share one or more pairs of electrons?
a. a valence electron
b. an ionic bond
c. an element
d. a covalent bond

Covalent Bonds and Molecules

Match the correct description with the correct term. Write the letter in the space
provided.

4. consists of two or more atoms joined a. molecule
together in a definite ratio b. electron-dot diagram

5. used to show the valence electrons in
an atom

COVALENT COMPOUNDS AND MOLECULES
Write the letter of the correct answer in the space provided.

6. What is the smallest unit of a covalently bonded compound that keeps
all the properties of the compound?
a. a molecule
b. an electron
c. a covalent bond
d. anion
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| Directed Reading A continued

The Simplest Molecules

7. What is a molecule made up of two atoms called?
a. a diatomic element
b. a diatomic molecule
c. a molecular element
d. a covalent molecule

8. What is an element found in nature as diatomic molecules called?
a. a diatomic element
b. a diatomic molecule
c. a molecular element
d. a covalent molecule

9. Oxygen and nitrogen are examples of which of the following?
a. diatomic elements
b. monatomic molecules
c. molecular elements
d. ionic molecules

10. How are shared electrons in molecules of diatomic elements counted?
a. as valence electrons for each atom
b. as valence molecules for each item
c. as extra electrons
d. They aren’t counted.

More-Complex Molecules

Use the terms from the following list to complete the sentences below.

diatomic complex
carbon four
11. The simplest molecules are molecules.
12. Soap and proteins are examples of molecules.
13. The basis of many complex molecules is the atom.
14. Carbon atoms need to make covalent bonds

to have eight valence electrons.
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| Directed Reading A continued

METALLIC BONDS

Use the terms from the following list to complete the sentences below.
electrons metallic bond

15. A bond that forms when charged metal ions attract electrons in a metal

is a(n)
16. Positively charged metal ions form when metal atoms lose

Movement of Electrons Throughout a Metal

Write the letter of the correct answer in the space provided.

17. Why does bonding occur in metals