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Matter and Change

section 3.1 Matter

In your textbook, read about elements and atomic structure.
Use each of the terms below just once to complete the passage, o ~0f£¢ t el

A 3 - 4 D. .
atom electrons nucleus protons elemen 4
A(n) (1) is a substance that cannbt be broken down
into simpler substances. A(n) (2) is the smallest particle

of matter having all that element’s characteristics. It is made up of smaller particles.

The (3) is made up of protons and neutrons. Small

particles that have mass and positive electrical charges are (4)

Particles that have about the same mass as protons, but that are electrically neutral are A electrons !
(5) . Surrounding the nucleus of an atom are tiny particles called
(6) , which have little mass, but have negative electrical charges B. element

that are exactly the same magnitude as the positive charges of protons.
C ., neutrons l

In your textbook, read about atomic structure and isotopes.
Complete each statement.

7. The number of protons in an atom’s nucleus is the :
8. When atoms of the same element have different mass numbers, they are known ﬂ @ £ omic #
as of that element. 8 o En (r33 lCVCl
9. The spontaneous process through which unstable nuclei emit radiation is C. I‘s ° +o P?S
called . D. pQJ"oQC',I'Ue
10. A(n) represents the area in an atom where an electron is d eca ?_
most likely to be found. e

g\

11. An atom that gains or loses an electron and has an electric charge iscalleda(n)

A atemic #

12. The combined number of protons and neutrons is the

13. The is the average of the mass numbers of the isotopes of an B. ma s #
element. c Ton s
11
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secTioN 3.1 Matter continued

In your textbook, read about electrons in energy levels and isotopes.

Circle the letter of the choice that best completes the statement or answers the question.

14. How many electrons can be held in the innermost energy level of atoms?

ca.2 b. 8 c. 18

15. How many electrons can the fourth energy level hold?
a.2 b. 8 c 18

16. Many elements are mixtures of
a. oxygen. b. electrons. €. neutrons.

17. The chemical behavior of different elements is determined by the

a. number of electrons in the innermost energy level.
b. number of electrons in the middle energy level.

c. number of electrons in the outermost energy level.
d. total number of electrons in all of the energy levels.

18. How many electrons can an atom’s third energy level hold?
a.2 b. 8 c 18

19. Elements with a full outermost energy level are
a. unlikely to combine chemically with other elements.
b. likely to combine chemically with other elements.
c. likely to combine with inert elements.
d. likely to combine with many elements at one time.

20. The identity of an element is defined by its number of
a. electrons.
b. protons.
€. neutrons.
d. isotopes.

21. How many electrons can an atom’s second energy level hold?
a. 2 b. 8 c 18

12 Chapter 3 Earth Science: Geology, the Environment, and the Universe
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d. isotopes.

d. 32
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SECTION 3.2

Combining Matter

In your textbook, read about different types of bonds, chemical reactions, and mixtures.

For each item in Column A, write the letter of the matching item in Column B.

22.

3

N,

o5

Column A

A combination of two or more components that
retain their identity

. The attraction of two atoms for a shared pair of

electrons that hold the atoms together

A substance that is composed of atoms of two or
more different elements that are chemically
combined ‘

. A solution containing a substance that produces

Column B

a. acid

b, compound

e e S

C. covalent bond

2. mixture

hydrogen ions (H™) in water

ab

7

a

ag
4%

30

3.
3

3%

Study Guide

. Bond in which valence electrons are shared by

all atoms

Composed of two or more atoms held together by
covalent bonds

A homogeneous mixture

The attractive force between two ions of opposite

A. ionic bond

3. metallic bond
C. molecule

D. solution |

charge .

The forces that hold the elements together in a
compound '

A solid homogeneous mixture

A solution characterized by the formation of
hydroxide ions (OH™)

The change of one or more substances into other
substances

Chapter 3 Earth Science: Geology, the Environment, and the Universe 13

a.. solid solution

al

i». base

C . chemical bonds

d . chemical reaction
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section 3.2 Combining Matter, continued

In your textbook, read about chemical bonds.
Complete the table below by writing the type or types of chemical bond found in the type of matter

on the left. Use the following types of chemical bonds: cozdent, i(gl.ic, metgllic.

Matter - | Type of Chemical Bond Present
3¢/ Molecule

S /1 s C ova / e {
%5.. Hydrogen gas (H,)
3(,~ Magnesium oxide (MgO) 8. I o C

37;. Metal {. / .
I o
39 . Table salt (NaCl) c. M .f / 't C

39 . Sodium monoxide (Na,0)

Yy Water

In your textbook, read about chemical reactions and mixtures.
Examine equations A and B below. Then answer the questions.

A, 21, + 0, = 20,0 8, H,CO, - H* + HCO,~ €, o D. 4. F. Ca; /lr,of
(4

«//. Which equation represents the formation of water?

42, Which equation represents the formation of an acid solution?

¢/ How many atoms of oxygen (O) are on both sides of equation A?
Y/ . How many atoms of hydrogen (H) are on both sides of equation A?
¥'s. How many atoms of hydrogen (H) are on both sides of equation B?

Y . In which equation are carbonic acid molecules broken apart into

hydrogen ions and bicarbonate ions?

Copyright © Glencoe/McGraw-Hill, a division of The McGraw-Hill Companies, Inc.
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sectionN 3.3 States of Matter

In your textbook, read about the cycles of matter and the different states of matter.
For each statement below, write %w or farlgse.

/7. Most solids have a crystalline structure in which the particles are arranged
in regular geometric patterns.

Ys. Hot, highly ionized, electrically conducting gas is called plasma.

49 The change of state from solid to gas without an intermediate liquid state
is called evaporation.
T SE—

&0 A glass is a solid that consists of densely packed atoms arranged at
random.

S\ The change from a solid to a liquid is called condensation.

%2 The process of changing from a liquid to a gas is called sublimation.

53 There are only three states of matter in the universe.

Sy Matter cannot be created or destroyed.
b BRI

In your textbook, read about the states of matter. ,
Complete the table by filling in the missing information, B4 Se lec? fay The besT Answer
from +Fhe Chorice below.

The States of Matter
_‘§Me,éfm&i _ : *Bﬁfh&fﬁme&i&ta_te - —— . | Exampie ;
ss Hot, highly ionized, electrically conducting gases o .-
S ). M7ade of densely Packed

a"‘“"}""?ﬂt oF Pe/‘l-l'clcjj
has definte volome betf Aot

(ts ewn Shape

571 Made of densely packed particles arranged in a
definite pattern; has both a definite shape and
volume

meade of Lu.'JeI# Separatedl

Particles meving ot h,Jl‘

Speeds ; has MO de Fracte
shﬁ'ﬂ( and volusn-.e ,

A. B. 0. D.
Plasma L{éu,{d 3elid 0as

+ 15
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secTioN 3.3 States of Matter, continued

In your textbook, read about changes of state. ptxf -3
Examine the diagram below. Then answer thcj‘ questions.

A) Me/€ing

B) Evaporatren
C‘) Frcez..'n}
D) Cond ensaé:’o};
€) sublimatien

59.. What change of state is represented by arrow A?

¢0. What change of state is represented by arrow B?

L/ What change of state is represented by arrow C?

A R C D E.

{2:What change of state is represented by arrow D?

A B C D E.

b 3, What change of state is represented by arrow E?

A R C D E.
(Y. How is thermal energy involved in the processes of melting and evaporation?

A) cbhsorh thermal eneryy-
R) release hegmal ALY Y
(dg-iHow is thermal energy involved in the processes of freezing and condensﬁ)n?
A) ahsorb tthermel enecrsy
a2
R relea e therrma ( Enery
7 d'#'—
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