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. Engage  Explore  Explain  Elaborate

Asl: What happens after the hot air near the equator rises? I/t
radiates thermal energy back into space, which causes it lose
moisture. The cool, dry air then sinks back to Earth near 30°N and
30°S, which is where the largest deserts are on Earth.

Visual Summary

Concepts and terms are easier to remember when they are
associated with an image. Ask: To which Key Concept does each
image relate?

Evaluate |

The information needed to complete this graphic organizer can be
found in the following sections:

« How is thermal energy transferred?
« Radiation

« Conduction

« Thermal Expansion and Contraction

« Convection

€ Onlevel € Approaching Level €Z® Beyond Level
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Refrigerators
Students will be familiar with refrigerators, yet most will not

know how they work. A refrigerator contains a coolant that moves
thermal energy from inside of the refrigerator to outside of the
refrigerator. Use these questions to help students understand that
refrigerators use electrical energy to move thermal energy.

Guiding Questions

ommdu-'ym. | Students should note that refrigerators

@wmduﬂ“dmhuﬂl—! 1Menmlw
in a refrigerator move?

@ How are air conditioners similarto | Air conditioners have coolant that
refrigerators? tronsfers thermal energy from the inside

| to the outside.
Word Origin
thermostat

Ask: What other words do you know with the prefix
therm-? thermometer, thermos, thermal

Ask: How does the word statos meaning “a standing” relate to the
word thermostat? A thermostat can stay or “stand” ot a set
temperature.

€» Onlevel €% Approaching Level € Beyond Level Lesson 1.3 Using Thermal Energy 29
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Constructed Response

M Transfer of thermal energy from the Sun by radiation
warms the containers. Transfer of thermal energy from
the containers by conduction melts the ice.

12 The composition of the containers makes the difference.

Foam is a thermal insulator, while metals are thermal
conductors. The foam cooler did not transfer as much
energy to the ice by conduction as the metal pot did.

13 The refrigerator coolant takes thermal energy from the air

inside the refrigerator and travels to the outside coils.
The coolant transfers the thermal energy to the outside
coils, which transfer thermal energy to the outside air,
and the air is heated.

4 When gasoline burns in the engine, it produces hot
gases that expand and move the pistons. In this way,
thermal energy is converted to mechanical energy
(movement).

€ Onlevel @ Approaching Level €% Beyond Level

Answer Key
1 A
2 A
3 A
4 D
5 C
6 A
T B
B A
9 B
10 B
n See extended answer.
12 See extended answer.
13 See extended answer.
14 See extended answer.

Lesson 1 Standardized Test Practice
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8.
Concept | Description m

Electron An electron’s distance from the nucleus
energy corresponds to its electron energy. Electrons
close to the nucleus have the least energy.
Electrons far from the nucleus have the

greatest energy.
Valence Valence electrons are the outermost
electrons electrons of an atom that participate in

chemical bonding.

Stable atoms Atoms with valence electron arrangements
similar to the noble gases are considerad
chemically stable.

Critical Thinking
9. Possible answer: Krypton is more stable than bromine
because an atom of krypton has eight valence electrons, or

four pairs of dots in the dot diagram. Bromine has seven
valence electrons and one unpaired dot in the dot diagram.

10. Nitrogen would achieve chemical stability when it gains or
shares three valence electrons giving it a stable noble gas
configuration.

% Approaching Level &% On Level €% Beyond Level Lesson 21 Review
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» Approaching Level

% On Level

Elaborate

C» Beyond Level

Evaluate
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Teacher Demo

Qil and Water For this demonstration, you need a clear

container, a cup of water, and a cup of dark-colored oil, such

as olive oil.

1. Pour the oil and water into the container and have
students observe what happens.

2. Azk: You know that other polar compounds dissolve
in water. Do you think oil is a polar compound?
No. Why? Sample answer: It doesn’t dissolve in water.

3. Explain that the reason oil and water do not mix well is
that oil is a nonpolar compound. When you pour them
together, the opposite charges on the ends of the polar
water molecules attract each other and pull away from
the oil molecules.

Reading Strategy

Cause and Effect Have students reread the sections titled
Water and Other Polar Molecules and Nonpolar Molecules.
Then ask them to write one sentence to explain what
causes a molecule to be polar and one sentence to explain
what causes a molecule to be nonpolar.

Lesson 2.2 Review 61
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Explore Activity

How can atoms form compounds by
gaining and losing electrons?

Prep: 5 min Class: 15 min

Purpose
To form ionic compounds by manipulating model atoms

Materials
four paper plates, two colors of modeling clay, marker

Before You Begin

Each student will need four equal-sized balls of one color of clay
to represent the metals and 13 of another color to represent the
nonmetals.

Think About This
1. Students should be able to form MaCl, CaCl,, and CaS.
2, Key Concept In covalent bonds, the electrons are shared. In

this activity, the electrons are transferred from one atom to
another.

Lesson 2.3 lonic and Metallic Bonds 65
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The information needed to complete this graphic organizer can be Real-World Science
found in the following sections: Shiny Metals Because metallic compounds reflect light and
are shiny, they are very pleasing to the eye. As a result, they
* Sound Waves and Matter are often used to make earrings, bracelets, and other kinds
« Understanding lons of jewelry. They are also used to make picture frames,
« lonic Bonds—Electron Transferring mirrors, and many other things with shiny surfaces.
« Metallic Bonds—Electron Pooling Aluminum and silver are the shiniest metals, followed by
« Properties of Metallic Compounds gold.
Reading Strategy

Summarize Have students reread the section titled

Properties of Metallic Compounds. Ask them to write a
short summary to describe a metallic compound and its

major properties. Remind them that summaries primarily
include the main ideas of a topic and few supporting details.

& Approaching Level €% OnLevel €® Beyond Level Lesson 2.3 Review 71
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Writing in Science
15 Poems should explain that atoms gain or lose electrons Tcackw Notes

to form ionic bonds, atoms share electrons to form
covalent bonds, and metals pool their electrons to form
metallic bonds.

The BIG Idea

16 metals

17 Elements combine and form new substances, just as
letters combine and form new words.

18 216 pm — 133 pm =83 pm
83pm _
B3 pm 0.62
0.62 % 100 = 62%

19 133 pm — 227 pm = -94 pm

-94 pm _
227 pm -

—0.41 x 100 = 41%

€ Onlevel @B Approaching Level €3 Beyond Level Chapter 2 Review 77
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Constructed Response

10 Answers will vary. Possible answers:

Property | Rust Iron | Dxygen

Calar Brown Gray Clear

Solid, liguid, or | Salid Solid Gas

gas

Strength Wealk, Strong Does not
crumbdes apply

Usefulness None Very useful Very useful

Conclusion: The properties of compounds differ from the
properties of their component elements.

1 Answers will vary. Possible answer: The valence electrons
appear in the outermost energy levels of the pictured elements
(dark circles). Valence electrons: silicon (4) and phosphorus (3).

12 An atom with a stable electron configuration has either eight or
two valence electrons. Electrons needed to form stable electron

configurations: silicon (4) and phosphorus (3).

Answer Key

]

B |~ | B R | =
[=RizBE-_Ri-RI-NE-_NEgNigNE ]

=
=

See extended answer.
See extended answer.
See extended answer.
See extended answer.

=i~

Chapter 2 Standardized Test Practice
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2. During a chemical reaction, some atoms are destroyed and
new atoms are made.

Disagree. During a chemical reaction, no atoms are created or
destroyed. Atoms are just rearranged.
Anticipation Set for Lesson 2

3. Reactions always start with two or more substances that
react with each other.

Disagree. One type of reaction, decomposition, starts with one
substance that breaks down into two or more substances.

4. Water can be broken down into simpler substances.
Agree. Water can be broken down into its component
elements—hydrogen and oxygen.

Anticipation Set for Lesson 3

5. Reactions that release energy require energy to get
started.

Agree Reactions that release energy still require activation
energy to start.

6. Energy can be created in a chemical reaction.

Disagree. Energy can be released in a chemical reaction, but it
can't be created. It changes form from chemical energy to
another form, such as thermal energy.

€» Onlevel €® Approaching Level €% Beyond Level

Chapter 3 Chemical Reactions and Equations




































Engage Explore Expiain Elaborate Evaluate

Interpret Graphics m

5. In the reaction, bonds break between chiorine atoms and
bonds form between sodium and chlorine atoms.

6. Yes, the equation is balanced. The number of atoms is equal on
both sides of the equation.

Number of Atoms in a Balanced Chemical

Carbon (C) 1 1
Hydrogen (H) B A
Oxygen (0) 4 4

Critical Thinking

7. The multiple of two and three is 6. Place a 6 in front of HCI.
Place a 2 in front of AICI3 to balance the chlorine. Place a 3 in
front of H2 to balance the H2. Finally, place a 2 in front of the Al

to balance aluminum.

Al '+ HCI — AICI, + H,
2A1 + GHCI — 2AIC1, + 3H,

€®» OnlLevel €™ Approaching Level €® Beyond Level Lesson 3.1 Review 93
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