Answer to Practice Problem 1.1
¢ Phosphorus, carbon, bromine, sulfur
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Answer to Practice Problem 1.3

Aluminum can, heterogeneous mixture (metal can with inner plastic liner and paint on the outside). Stone
fountain, heterogeneous mixture. Helium balloon, the helium in the balloon is not a mixture. The helium and
balloon together are a heterogeneous mixture. Pizza, heterogeneous mixture. Copper coin, if made of pure
copper, not a mixture. Newer pennies are a heterogeneous mixture with a zinc core and coating of copper.
Older pennies are a homogeneous mixture of copper and zinc.



Further Practice X
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1 cm®

3.9 ﬁ/

Volume = 100.0 /g’ X =11 cm’

Does the answer make sense? Yes. The density tells us that

8.9 g of copper occupy a volume of 1 cm3. The mass given,
100.0 g, is over 10 times greater than 8.9 so we would expect it
to occupy a volume that 1s over 10 times greater than 1 cm3.

Consider This 1.7

What if the 100.0-g piece of metal were gold? Would you
expect its volume to be greater or less than 11 cm>? How much

greater or less?
Practice Problem 1.7

Solve the following problems.

(a)  The density ¢ X the volume of
1.00 g of put Answer to Practice Problem 1.7

(b)  14-Carat gol (3) 0.0518 cm® ils containing
58% gold by f silver and copper.

Silver and copper are both less dense than gold. Which of the
following could be the mass of 1.00 cmS of 14-carat gold: 16.0 g,
19.3 g, or 23.0 g?

Further Practice:

Questions 1.77 (3 and 1.78 (3 at the end of the chapter

'hy do substances have L —
. Water is uniaue amone liauids :

< (" al C
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8.9 /g’

Does the answer make sense? Yes. The density tells us that

Volume = 100.0 g’ X =11 cm’

8.9 g of copper occupy a volume of 1 cm3. The mass given,
100.0 g, 1s over 10 times greater than 8.9 so we would expect it
to occupy a volume that 1s over 10 times greater than 1 cm3.

Consider This 1.7

What if the 100.0-g piece of metal were gold? Would you
expect its volume to be greater or less than 11 cm3? How much

greater or less?
Practice Problem 1.7

Solve the following problems.

(a)  The density ¢ X the volume of
1.00 g of pu Answer to Practice Problem 1.7
(b) 14-Carat gol () 16.0 g ils containing
58% gold by _— - ___f silver and copper.

Silver and copper are both less dense than gold. Which of the
following could be the mass of 1.00 cm3 of 14-carat gold: 16.0 g,
19.3 g, or 23.0 g? {A]

Further Practice:

Questions 1.77 3 and 1.78 (2 at the end of the chapter

Vhv do substances have

< (" al C



ol AT&T 5GE 9:57 PM 7 @ 45%( )

AA @ player-ui.mheducation.com &

Ice Liquid water

Solution:

In ice, the H2O molecules have more space between them than
in liquid water. The total volume occupied by a given number of
molecules is greater in ice. Because density is a ratio of mass to

volume, the larger volume accounts for the lower density.
Consider This 1.8

What if hexane, with a density of 0.659 g/cm3, were carefully
added to a glass of ice water? Where would the hexane be
relative to the ice and liquid water?

Practice Problei X

. Answer to Practice Problem 1.8
Helium balloons rises of oxygen and

nitrogen moleculvogowmemamwwmeirsmmeneos-dense than air.
Look at the molecular-level diagrams of helium and carbon

dioxide. Predict whether a helium balloon rises or falls in an

atmosphere of carbon dioxide.
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To convert degrees Celsius to degrees Fahrenheit, we  Page 23

use the equation:
T°F = 1.8(T°C) + 32
Substituting the temperature in degrees Celsius, we get:

T°F = 1.8(1083) + 32 = 1981°F

Consider This 1.©
X

What is the phys Answer to Practice Problem 1.9

(@) 245.1 K; -18.6°F
Practice Problel. e

(a)  The boiling point of acetylene 1s —28.1°C. Below what
temperature, in kelvins and degrees Fahrenheit, is acetylene a
liquid?

(b)  The boiling point of helium 1s 4 K. Below what temperature, in
degrees Celsius, 1s helium a liquid?

(c)  Human body temperature is normally 98.6°F. What is this
temperature on the Celsius and Kelvin scales?

Further Practice:

Questions 1.85 ) and 1.86 (2} at the end of the chapter

hysical Changes
< (h an C
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To convert degrees Celsius to degrees Fahrenheit, we  Page:

use the equation:
T°F = 1.8(T°C) + 32
Substituting the temperature in degrees Celsius, we get:

ToF = 1.8(1083) + 32 = 1981°F

Consider This 1.©
X

What is the phys Answer to Practice Problem 1.9

(b) —269°C
Practice Problél...u

(a)  The boiling point of acetylene 1s —28.1°C. Below what
temperature, in kelvins and degrees Fahrenheit, 1s acetylene a
liquid?

(b)  The boiling point of helium is 4 K. Below what temperature, in
degrees Celsius, is helium a liquid?

(¢c)  Human body temperature is normally 98.6°F. What 1s this

temperature on the Celsius and Kelvin scales?
Further Practice:

Questions 1.85 2 and 1.86 @ at the end of the chapter

< (" al C
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We substitute the value of the Celsius temperature into the

expression and solve for the temperature in kelvins:

TK = 1083 + 273.15=1356 K

To convert degrees Celsius to degrees Fahrenheit, we  Ppage 2

use the equation:
T°F = 1.8(T°C) + 32
Substituting the temperature in degrees Celsius, we get:

T°F = 1.8(1083) + 32 = 1981°F

Consider This 1.©
X

What is the phys Answer to Practice Problem 1.9

(c) 37.0°C; 310.1 K
Practice Problel...cee

(a)  The boiling point of acetylene 1s —28.1°C. Below what
temperature, in kelvins and degrees Fahrenheit, is acetylene a
liquid?

(b)  The boiling point of helium is 4 K. Below what temperature, in
degrees Celsius, 1s helium a liquid?

(c)  Human body temperature 1s normally 98.6°F. What is this

temperature on the Celsius and Kelvin scales?

Further Practice:

< (" al C
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Which of the following are physical changes and which are

chemical changes?

(a)  evaporation

(b)  burning methane gas to form carbon dioxide and water
(c)  using a magnet to separate metal and plastic paperclips
(d)  rusting (the conversion of iron to iron oxide)

Solution:

(a)  Evaporation is a physical change because it involves only a change
of state.

(b)  Burning methane gas is a chemical change because new substances
form.

(¢)  Separating components of a mixture is a physical change.

(d)  Rustingis a tance forms.

Consider This 1 Answer to Practice Problem 1.10
(a) physical property

Is digesting the pizza-Annaand Billatetora’tunch a chemical
or a physical change? {A]

Practice Problem 110 Page 26

Which of the following are physical properties and which are

chemical properties?

(a)  boiling point of ethanol
(b)  ability of propane to burn {A]
(c) tendency for silver to tarnish {A:

(d)  density of aluminum
Further Practice:

Questions 1.91 @ and 1.92 ({2 at the end of the chapter

Sometimes simple observation
Water molecules surround
cannot tell us whether a chanee

< (" al C




ol AT&T 5GE 9:58 PM v @ 44%( )

AA 8 player-ui.mheducation.com &

Which of the following are physical changes and which are

chemical changes?

(a)  evaporation

(b)  burning methane gas to form carbon dioxide and water
(c)  using a magnet to separate metal and plastic paperclips
(d)  rusting (the conversion of iron to iron oxide)

Solution:

(a)  Evaporation is a physical change because it involves only a change
of state.

(b)  Burning methane gas is a chemical change because new substances
form.

(¢)  Separating components of a mixture is a physical change.

(d)  Rustingis a tance forms.

Consider This 1 Answer to Practice Problem 1.10
(b) chemical property

Is digesting the pizza-Annaand Billatetora’tunch a chemical
or a physical change? {A]

Practice Problem 110 Page 26

Which of the following are physical properties and which are

chemical properties?

(a)  boiling point of ethanol (A}
(b)  ability of propane to burn {A
(c)  tendency for silver to tarniéﬁm{ﬁ]
(d)  density of aluminum

Further Practice:

Questions 1.91 @ and 1.92 ({2 at the end of the chapter

Sometimes simple observation
Water molecules surround
cannot tell us whether a chanee

< (" al C
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Which of the following are physical changes and which are

chemical changes?

(a)  evaporation

(b)  burning methane gas to form carbon dioxide and water
(c)  using a magnet to separate metal and plastic paperclips
(d)  rusting (the conversion of iron to iron oxide)

Solution:

(a)  Evaporation is a physical change because it involves only a change
of state.

(b)  Burning methane gas is a chemical change because new substances
form.

(¢)  Separating components of a mixture is a physical change.

(d)  Rustingis a tance forms.

Consider This 1 Answer to Practice Problem 1.10
(c) chemical property

Is digesting the pizza-Annaand Billatetora’tunch a chemical
or a physical change? {A]

Practice Problem 110 Page 26

Which of the following are physical properties and which are

chemical properties?

(a)  boiling point of ethanol
(b)  ability of propane to burn  {A]

(c) tendency for silver to tarnish {A]
(d)  density of aluminum

Further Practice:

Questions 1.91 @ and 1.92 ({2 at the end of the chapter

Sometimes simple observation
Water molecules surround
cannot tell us whether a chanee

< (" al C
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Which of the following are physical changes and which are
chemical changes?

(a)  evaporation

(b)  burning methane gas to form carbon dioxide and water
(c)  using a magnet to separate metal and plastic paperclips
(d)  rusting (the conversion of iron to iron oxide)

Solution:

(a)  Evaporation is a physical change because it involves only a change
of state.

(b)  Burning methane gas is a chemical change because new substances
form.

(c)  Separating components of a mixture is a physical change.

(d) Rustingis a tance forms.

Consider This 1 Answer to Practice Problem 1.10
(d) physical property

Is digesting the pizzaAnna-and Bilatetoratunch a chemical
or a physical change? {A]

Practice Problem 110 Page 26

Which of the following are physical properties and which are

chemical properties?

(a)  boiling point of ethanol {A:

(b) ability of propane to burn
(c)  tendency for silver to__@_r_g_ish {A}
(d)  density of aluminum

Further Practice:

Questions 1.91 @ and 1.92 ({2 at the end of the chapter

Sometimes simple observation
Water molecules surround
cannot tell us whether a chanee

< (" al C
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After

Solution:

The substances after the change have a different composition
than the substances before the change. Therefore, this is a

chemical change.

Consider This 1 X

Answer to Practice Problem 1.11

physical change elements in the

How do atom at

change shown ir

Practice Problem 111

Do the following molecular-level images represent a chemical
change or a physical change?

Before After

Further Practice:

Questions 1.95 @ and 1.96 (3 at the end of the chapter

< (" al C
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Solution:

The atoms that are moving faster have the greater kinetic
energy. Thus, the atoms in A have the greater kinetic energy.

Consider This 112

How would the trail lengths have to be changed if the kinetic
energy of A decreased and B increased? <{A]

Practice Prok
X

Which of thet Answer to Practice Problem 1.12 a1

© the image with atoms moving slower (B)
temperature?

Further Practice:

Questions 1.103 (%) and 1.104 (2 at the end of the chapter

Electric energy is associated with the passage of electricity, generally
through metals. The electric energy from a battery arises from a
chemical reaction. The chemical energy stored in the compounds that
make up the battery is converted to electric energy. Electric current
passed through the filament of a lightbulb causes the metal to glow red
and increases the motion of the atoms. This is a conversion of electric
energy to Kinetic energy. A lightbulb also gives off light energy.
Nuclear energy involves both light and heat. Energy is released when
one element 1s converted to another, as in a nuclear reactor or in the
Sun, where hydrogen atoms fuse to form helium.

Page 30

< h M C
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©Grant V. Faint/Getty Images

Solution:

Anything that might move in the picture has potential energy.

Kinetic energy is evident in the moving people and vehicles.
Consider This 113

What are some evamnlac af alactric anarowv 1in the picture?
X

Practice Proble Answer to Practice Problem 1.13

light, heat, and chemical energy

Identify three ad - photograph.

Further Practice:

Questions 1.107 (2 and 1.108 3 at the end of the chapter

All these forms of energy can be .
_ Common units of energy are
converted into one another. For . : .
calories, Calories (with a

example, the welder at the capital C), and joules. The

construction site starts a gasoline energy input you need per day
engine that runs a generator that is about 2000 Calories,
makes the electricity the welder 2 million calories, or 8 million

uses to join two pieces of metal joules. We will study ways of

measuring energy changes in

together. The chemical energy in
Chapter 6 (7).

the gasoline 1s converted to

< (" al C




