Chemistry in Our Lives

1.1 Chemistry and Chemicals

LEARNING GOAL Define the term
chemistry and identify substances as
chemicals.

+ Chemistry is the study of the composi-
tion, structure, properties, and reactions
of matter.

o A chemical is any substance that always
has the same composition and properties
wherever it is found.

1.2 Scientific Method:
Thinking Like a Scientist

LEARNING GOAL Describe the
activities that are part of the
scientific method.

Scientific Method

The hypothesis
% is modified if the
results of the
experiments do
not support it.

+ The scientific method is a process
of explaining natural phenomena
beginning with making observa-
tions, forming a hypothesis, and
performing experiments.

s After repeated successful experiments,
a hypothesis may become a theory.

1.3 Learning Chemistry:
A Study Plan

LEARNING GOAL Develop a study
plan for learning chemistry.

+ A study plan for leaming chemistry utilizes
the features in the text and develops an
active learning approach to study.

« By using the Learning Goals in the chapter and working the
Sample Problems, Study Checks, and the Questions and Problems
at the end of each section, you can successfully learn the concepts
of chemistry.

1.4 Key Math Skills for
Chemistry

LEARNING GOAL Review math
concepts used in chemistry: place values,
positive and negative numbers,
percentages, solving equations, and
interpreting graphs. ’

« Solving chemistry problems involves a
number of math skills: identifying place values, using positive and
negative numbers, calculating percentages, solving equations, and
interpreting graphs.

1.5 Writing Numbers in Scientific Notation

LEARNING GOAL Write a standard number in scientific
notation and vice versa.

+ A number written in
scientific notation has
two parts, a coefficient
and a power of 10.

» When a number
greater than 1 is con-
verted to scientific
notation, the power of 10 is positive.

« When a number less than 1 is written in scientific notation,
the power of 10 is negative.

chemical A substance that has the same composition and properties
wherever it is found.

chemistry The study of the composition, structure, properties, and
reactions of matter.

conclusion An explanation of an observation that has been validated
by repeated experiments that support a hypothesis.

experiment A procedure that tests the validity of a hypothesis.

hypothesis An unverified explanation of a natural phenomenon.

observation Information determined by noting and recording a natu-
ral phenomenon.

scientific method The process of making observations, proposing
a hypothesis, and testing the hypothesis; after repeated
experiments validate the hypothesis, it may become a theory.

scientific notation A form of writing large and small numbers using
a coefficient that is at least 1 but less than 10, followed by a
power of 10.

theory An explanation for an observation supported by additional
experiments that confirm the hypothesis.

The chapter section containing each Key Math Skill is shown in
parentheses at the end of each freading.

Identifying Place Values (1.4)

* The place value identifies the numerical value of each digitin a
number.

Example: Identify the place value for each of the digits in the number
456.78.

Answer:

Dlglt i Place Value
4 k hundreds

5 tens

6 ones

7 tenths

8

hundredths



Using Positive and Negative Numbers
in Calculations (1.4)

A positive number is any number that is greater than zero and has a
positive sign (+). A negative number is any number that is less
than zero and is written with a negative sign (—).

‘When two positive numbers are added, multiplied, or divided, the
answer is positive.

‘When two negative numbers are multiplied or divided, the answer
is positive. When two negative numbers are added, the answer is
negative.

‘When a positive and a negative number are multiplied or divided,
the answer is negative.

‘When a positive and a negative number are added, the smaller
number is subtracted from the larger number and the result has the
same sign as the larger number.

When two numbers are subtracted, change the sign of the number
to be subtracted then follow the rules for addition.

Example: Evaluate each of the following:

a -8~ 14 =

b. 6 X (—3)=
Answer: a, —8 — 14 = -22

b. 6 X (—3) = —18

Calculating Percentages (1.4)

A percentage is the part divided by the total (whole) multiplied by
100%.

Example: A drawer contains 6 white socks and 18 black socks. What

Answer:

is the percentage of white socks?

6 white socks

22 total socks X 100% = 25% white socks

Solving Equations (1.4)

An equation in chemistry often contains an unknown. To rearrange an
equation to obtain the unknown factor by itself, you keep it balanced
by performing matching mathematical operations on both sides of the
equation.

If you eliminate a number or symbol by subtracting, subtract that
same number or symbol on the opposite side.

If you eliminate a number or symbol by adding, add that same
number or symbol on the opposite side.

If you cancel a number or symbol by dividing, divide both sides by
that same number or symbol.

If you cancel a number or symbol by multiplying, multiply both
sides by that same number or symbol.

Example: Solve the equation fora: 3a — 8 = 28
Answer: Add 81o bothsides 3a — 8+ 8 =128 +8

3a = 36

Divide both sides by 3 Ja_ 306

3 3

a=12

Check: 3(12) — 8 = 28

36 —8 =28

28 = 28

Your answer a = 12 is correct.
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Interpreting Graphs (1.4)

.

Example:

Answer:

A graph represents the relationship between two variables.

The quantities are plotted along two perpendicular axes, which are
the x axis (horizontal) and y axis (vertical).

The title indicates the components of the x and y axes.

Numbers on the x and y axes show the range of values of the vari-
ables. '

The graph shows the relationship between the component on the y
axis and that on the x axis.

Solubility of Sugar in Water Versus Temperature
500
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0 20 40 60 80 100
Temperature (°C)

a. Does the amount of sugar that dissolves in 100 mL
of water increase or decrease when the temperature
increases?

b. How many grams of sugar dissolve in 100 mL of water
at 70 °C?

¢. At what temperature (°C) will 275 g of sugar dissolve
in 100 mL of water?

a. increase b. 320g c. 55°C

Converting between Standard Numbers
and Scientific Notation (1.5)

A number written in scientific notation consists of a coefficient and
a power of 10.

A number is written in scientific notation by:

Moving the decimal point to obtain a coefficient that is at least

1 but Jess than 10.

Expressing the number of places moved as a power of 10. The
power of 10 is positive if the decimal point is moved to the left,
negative if the decimal point is moved to the right.

The standard number is obtained by moving the decimal point for
the same number of places as the power of 10.

Example: Write the number 28 000 in scientific notation.

Answer: Moving the decimal point four places to the left gives a
coefficient of 2.8 and a positive power of 10, 10%. The
number 28 000 written in scientific notation is 2.8 X 10°%

Example: Write 5.6 X 107 as a standard number.

Answer: Moving the decimal point five places to the left and adding

placeholder zeros needed gives 0.000 056.

a



CHEMISTRY AND M ASREME |

rnn ....... ....A—t.-w

kl'lca:ul TG :J

in chemistry involve

T

Metric Units J ( Measured Numbers j [ Prefixes
N

v

for measuring have that change the size of

Length (m) J ( Significant Figures ] ( Metric Units

give

Mass (g) J that require to give

AN

Volume (L) J

N

or used for

Specific ( Temperature (°C) ] [ Adding Zeros j ( Conversion Factors

Gravity

[ Time (s) J to change units in

( Rounding Off Answers ) [ Equalities ]
N

[ Problem Solving

LEARNING GOAL Write the

2.3 Significant Figures in Calculations

LEARNING GOAL Adjust

names and abbreviations for 046.4 rlnt - ;'2?7 ¢ calculated answers to give the
the metric or Sl units used in correct number of significant
measurements of length, o s figures.
volume, mass, temperature, . L.
and time.  In multiplication and division,
the final answer is written so
+ In science, physical quanti- that it has the same number of
ties are described in units of significant figures as the measurement with the fewest significant
the metric or International figures.
System of Units (SI). « In addition and subtraction, the final answer is written so that it has
< Some important units are meter (m) for length, liter (L) for the same number of decimal places as the measurement with the
volume, gram (g) and kilogram (kg) for mass, degree Celsius fewest decimal places.

2.2 Measured Numbers and Significant Flgures

(°C) and kelvin (K) for temperature, and second (s) for time.

LEARNING GOAL Use the

~LEARNING GOAL: Identify a
number as measured or exact;
determine the number of significant ()
figures in a measured number.

numerical values of prefixes
to write a metric equality.

A prefix placed in front of

a metric or SI unit changes
the size of the unit by
factors of 10.

Prefixes such as centi, milli,
An exact number is obtained by counting iterns or from a defini- and micro provide smaller
tion; no measuring device is needed.

A measured number is any num-
ber obtained by using a measuring
device. °

2.4 Prefixes and Equalities

f—10em = 1 dm—sv

units; prefixes such as kilo, mega, and tera provide larger units.

Significant figures are the numbers reported in a measurement + An equality shows the relationship between two units that measure

including the estimated digit.

the same quantity of length, volume, mass, or time.

Zeros in front of a decimal number or at the end of a nondecimal » Examples of metric equalities are I m = 100cm, 1 L = 1000 mL.,

number are not significant. 1 kg = 1000 g, and [ min

= 60s.



—solvmg Process, a' glven unit is multrphed by one or o
‘more conversion factors that cancel units until the needed answer is

LEAR_ INK GOAL Write a conversion ]
for two units that describe the same

Conversion factors are used to express a
relationship in the form of a fraction.

 Two conversion factors can be written for any relatronshlp in the
metric or U.S. system. e

* A percentage is written as a conversion factor by expressmg match— . ~The densny ofa substance is:aratio Of its mass

substance; use the dénsity to calculate the mass
-..er volume ofa substance

ing units as the parts in 100 parts of the whole. - to.its volume, usually g/mL or glem®.
* Small ratios are expressed as parts per million (ppm) and parts per * The units of density can be used to write conver-
billion (ppb). t sion factors that convert between the mass and

.volumie of a substance. .
. Spec1ﬁc gravity (sp gr) compares the den51ty of a substance to the
density of water, 1.00 g/ mL

2.6 Problem Solvmg Usmg
Unlt ion

LEAR, \AL Use conversnon
factors to change from one unit to
another.

» Conversion factors are usefu] when changmg a quantity expressed
in one unit to a quantity expressed in another unit. :

KEY I

most countries of the world.
milliliter (mL) A metric unit of volume equal to one—thousandth ofa

cublc centlmeter (em?, cc) The volume of a cube that has 1-cm liter (0.001 L).
" sides; 1 em? is equal to 1 mL. prefix The part of the name of a metric unit that precedes the base

cuble meter (m3) The volume of a cube that has sides that measure unit and specifies the size of the measurement: All preﬁxes are
1min length related on a decimal scale. :

densrty The relauonslnp of the mass of an object to its volume second (s) A unit of time used in both the SI and metric systems
expressed as grams per cubic centimeter (g/cm?), grams per S1 See International System of Units (SI).
milliliter (g/mL), or grams per liter (g/L). significant figures (SFs) The numbers recorded in a measurement

equahty A relatlonshlp between two units that measure the same specific gravity (sp gr) A relationship between the densrty of a sub-

«-stance and the densuy of water:

__ density of sample
PE ™ " density of water

ghout the World except for the United States that temperature An indicator of the hotness or coldness of an object.
“ volume (V) The amount of space occupied by a substance.

Kelvm (K) ter ,erature scale A temperature scale on which the
lowest possible temperature is 0 K.
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CPCE KEY MATHSKILL

The chapter section containing each Key Math Skill is shown in paren-
theses at the end of each heading.

Rounding Off (2.3)

Calculator displays are rounded off to give the correct number of sig-
nificant figures.

« If the first digit to be dropped is 4 or less, then it and all following
digits are simply dropped from the number.

« If the first digit to be dropped is 5 or greater, then the last retained
digit of the number is increased by 1.

Jof CORE CHEMISTRY SKILLS

The chapter section containing each Core Chemistry Skill is shown in
parentheses at the end of each heading.

Counting Significant Figures (2.2)
The significant figures (SFs) are all the measured numbers including
the last, estimated digit:

+ All nonzero digits

¢ Zeros between nonzero digits

» Zeros within a decimal number

« All digits in a coefficient of a number written in scientific notation

An exact number is obtained from counting or a definition and has no
effect on the number of significant figures in the final answer.

Example: State the number of significant figures in each of the following:

a. 0.003 045 mm Answer: a. four SFs
b. 15000 m b. two SFs
c. 45.067 kg c. five SFs
d. 530X 10°g d. three SFs
e. 2 cans of soda e. exact

Using Significant Figures in Calculations (2.3)

+ In multiplication or division, the final answer is written so that it
has the same number of significant figures as the measurement
with the fewest SFs.

« In addition or subtraction, the final answer is written so that it has
the same number of decimal places as the measurement having the
fewest decimal places.

Example: Perform the following calculations using measured num-
bers and give answers with the correct number of SFs:

450¢g
a. 4.05m X 0.6078 m b. m—
c. 0758 ¢ + 3.10¢g d. 13.538 km — 8.6km
Answer: a, 2.46 m? b. 1.38 g/mL
c. 3.8¢g d. 49 km

Using Prefixes (2.4)

o In the metric and SI systems of units, a prefix attached to any unit
increases or decreases its size by some factor of 10.

e When the prefix centi is used with the unit meter, it becomes centi-
meter, a length that is one-hundredth of a meter (0.01 m).

* When the prefix milli is used with the unit meter, it becomes mil-
limeter, a length that is one-thousandth of a meter (0.001 m).

One or more significant zeros are added when the calculator display
has fewer digits than the needed number of significant figures. .

Example: Round off each of the following to three significant figures:

a. 3.60892L Answer: a. 3.61L
b. 0.003 870298 m b. 0.00387m
c. 6g c. 600¢g

Example: Complete the following statements with the correct prefix
symbol:

a. 1000m = 1 m b. 001 g =1 g

Answer: a. 1000m = 1km b. 001 g

i

lcg

Writing Conversion Factors from Equalities (2.5)

A conversion factor allows you to change from one unit to another.

« Two conversion factors can be written for any equality in the met-
ric, U.S., or metric-U.S. systems of measurement.

» Two conversion factors can be written for a relationship stated
within a problem.

Example: Write two conversion factors for the equality:

1L = 1000 mL.
Anowey, 1000ML 1L
nswer L 1000 mL

Using Conversion Factors (2.6)

In problem solving, conversion factors are used to cancel the given

unit and to provide the needed unit for the answer.

+ State the given and needed quantities.

» Write a plan to convert the given unit to the needed unit.

« State the equalities and conversion factors.

¢ Set up the problem to cancel units and calculate the answer.

Example: A computer chip has a width of 0.75 in. What is that dis-

tance in millimeters?

2.54 ol N 10 mm

1ar 1 oni

Answer: 0.75im X = 19 mm

Using Density as a Conversion Factor (2.7)

Density is an equality of mass and volume for a substance, which is
written as the density expression.

mass of substance

Density =
&4 volume of substance

Density is useful as a conversion factor to convert between mass and

volume.

Example: The element tungsten used in light bulb filaments has a
density of 19.3 g/cm®. What is the volume, in cubic centi-
meters, of 250 g of tungsten?

1em?®
193¢

Answer: 250¢ X = 13 cm’



124 CHAPTER4 Atoms and Elements

'CHAPTER REVIEW |

. An atom is the smallest parucle that retams the charactenstlcs of
an element. :

3 % s - » Atoms are composed of three types of gubatomic partlcles

name of an element, write its .~ « Protons have a positive charge (+), electrons carry a negative

correct symbol; from the charge (~), and neutrons are electrically neutral.

symbol, write the correct name. I . = The protons and neutrons are found in the tiny, ¢ dense nucleus;

electrons are located outside the nucleus.

» Elements are the primary
substances of matter.

Neutron #

Lrthmm
- ,number’and,the mass.. . 3.protons -
periodic table to ldentnfy the group number of an atom,
and the period of an element; - state the number of
identify the element as ametal,a , protons, neutrons, and  Ejectron

nonmetal, or a metalloid. ~ electrons.

(2), the alkalme earth metals; Group 7A (17) the halogens, and
Group 8A (18), the noble gases.

» On the periodic table, metals are located on the left of the heavy
zigzag line, and nonmetals aré to the right of the: heavy zigzag line.

* Except for alummum elements located along the heavy zigzag line

neutrons and electrons Ct
in one or more of the of Mg
isotopes of an element;

calculate the atomic

mass of an element

are called metallozds using the percent ISfoigpcs
‘abundance and mass of OtME
4.3 The Atom k its naturally occurring
LE ARN NG G JAL Describe Electrons ) lsotopes

the electrical charge and
location in an atom for a
proton, a neutror, and an
electron.

. Atoms that have the
same number of
protons but different
numbers of neutrons are called isotopes.

« The atomic mass of an element is the weighted average mass of all
the isotopes in a naturally occurring sample of that element.

Nncleus' (+)

alkali metal An element in Group 1A ), e)tcept hYdrogen. atomic number A number that is equal to the number of protons in '

alkaline earth metal An element in Group 2A (2). an atom.
atom The smallest partrcle of an element. . atomic symbol An abbreviation used to indicate the mass number
atomic mass The weighted average mass of all the naturally and atomic number of an isotope:

occurring isotopes of an elerent. chemical symbol An abbrewahon that represents the name of an
atomic mass unit (amu) A small'mass unit used to desciibe the mass element:

of extremely small particles such as atoms and subatomic electron A negatively charged subatomic panlcle having a minute

particles; 1 amu is equal to one-twelfth the mass of a '2C atom. mass that is usually ignored in mass calculations; its symbol is ™.




"

Rl ATy

group A vertical column in the periodic table that contains elements
having similar physical and chemical properties.
group number A number that appears at the top of each vertical
column (group) in the periodic table.
halogen An element in Group 7A (17).
isotope An atom that differs only in mass number from another atom
of the same element. Isotopes have the same atomic number
(number of protons), but different numbers of neutrons.
mass number The total number of protons and neutrons in the
nucleus of an atom.
metal An element that is shiny, malleable, ductile, and a good
conductor of heat and electricity. The metals are located to the
left of the heavy zigzag line on the periodic table.
metalloid Elements with properties of both metals and nonmetals
Jocated along the heavy zigzag line on the periodic table.
neutron A neutral subatomic particle having a mass of about 1 amu
and found in the nucleus of an atom; its symbol is n or .
noble gas An element in Group 8A (18) of the periodic table.
nonmetal An element with little or no luster that is a poor conductor
of heat and electricity. The nonmetals are located to the right of
the heavy zigzag line on the periodic table.

JoJ CORE CHEMISTRY SKILLS

The chapter section containing each Core Chemistry Skill is shown in
parentheses at the end of each heading.

Counting Protons and Neutrons (4.4)

« The atomic number of an element is equal to the number of protons
in every atom of that element. The atomic number is the whole
number that appears above the symbol of each element on the
periodic table.

Atomic number = number of protons in an atom

Because atoms are neutral, the number of electrons is equal to the

number of protons. Thus, the atomic number gives the number of
electrons.

The mass number is the total number of protons and neutrons in
the nucleus of an atom.

Mass number = number of protons + number of neutrons

The number of neutrons is calculated from the mass number and
atomic number.

Number of neutrons = mass number — number of protons

Example: Calculate the number of protons, neutrons, and electrons in
a krypton atom with a mass number of 80.

Answer:

Kr 36 80 equalto equal to mass equal to
atomic numiber number
number  — number  of
36 of protons*. - . protons

80 =36 36
44 ..
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nucleus The compact, extremely dense center of an atom, containing
the protons and neutrons of the atom.
period A horizontal row of elements in the periodic table.
periodic table An arrangement of elements by increasing atomic
number such that elements having similar chemical behavior are
grouped in vertical columns.
proton A positively charged subatomic particle having a mass of
about 1 amu and found in the nucleus of an atom; its symbol is
porp*. .
representative element An element in the first two columns on the
left of the periodic table and the last six columns on the right
that has a gronp number of 1A through 8A or 1, 2, and 13
through 18.
subatomic particle A particle within an atom; protons, neutrons, and
electrons are subatomic particles.
transition element An element in the center of the periodic table that

is designated with the letter “B” or the group number of 3
through 12.

Writing Atomic Symbols for Isotopes (4.5)

- Isotopes are atoms of the same element that have the same atomic
number but different numbers of neutrons.

+ An atomic symbol is written for a particular isotope, with its mass
number (protons and neutrons) shown in the upper left corner and
its atomic number (protons) shown in the lower left comner.

Mass number \
Atomic number —

%;Mg <——- Symbol of element

Example: Calculate the number of protons and neutrons in the cad-
mium isotope '}3Cd.

Answer:

number

e
lower - - S f -
comer 112 . 112-48=64
48 L = T







Simplc lonic (30mpounds

In ordinary chemical reactions, the nucleus of each atom (and thus the identity of
the element) remains unchanged. Electrons, however, can be added to atoms by
transfer from other atoms, lost by transfer to other atoms, or shared with other
atoms. The transfer and sharing of electrons among atoms govern the chemistry.
of the elements. During the formation of some compounds, atoms gain or lose
electrons, and form electrically charged particles called ions (Eigure 2).

Nucleus
(11 protons,
12 neutrons)

Nucleus
(11 protons,
12 neutrons)

11 electrons 10 electrons

Na atom Na* ion

(a) ()
Figure 2. (a) A sodium atom (Na) has equal numbers of protons and electrons (1) and is
uncharged. (b) A sodium cation (Na') has {ost an electron. so it has one more proton (1) than
electrons (10), giving it an overall positive churge, signified by a superscript plus sign.

You can use the periodic table to predict whether an atom will form an anion or a
cation, and you can often predict the charge of the resulting ion. Atoms of many
main-group metals lose enough electrons to leave them with the same number of
electrons as an atom of the preceding noble gas. To illustrate, an atom of an atkali
metal (group 1) loses one electron and forms a cation with a I+ charge; an alkaline
earth metal (group 2) loses two electrons and forms a cation with a 2+ charge, and
so on. For example, a neutral calcium atom, with 20 protons and 20 electrons,
readily loses two electrons. This results in a cation with 20 protons, 18 electrons,
and a 2+ charge. It has the same number of electrons as atoms of the preceding
noble gas, argon, and is symbolized Ca?'. The name of a metal jon is the same as
the name of the metal atom from which it forms, so Ca?' is called a calcium ion.



When atoms of nonmetal elements form ions, they generally gain enough elec-
trons to give them the same number of electrons as an atom of the next noble gas
in the periodic table. Atoms of group 17 gain one electron and form anions with a
I- charge; atoms of group 16 gain two electrons and form ions with a 2- charge,
and so on. For example, the neutral bromine atom, with 35 protons and 35 elec-
trons, can gain one electron to provide it with 36 electrons. This results in an an-
ion with 35 protons, 36 electrons, and a 1- charge. It has the same number of elec-
trons as atoms of the next noble gas, krypton. and is svmbolized Br . (A discussion

Note the usefulness of the periodic table in predicting likely ion formation and
charge (Figure 3). Moving from the far left to the right on the periodic table, main-
group elements tend to form cations with a charge equal to the group number.
That is, group 1 elements form 1+ ions; group 2 elements form 2+ ions, and so on.
Moving from the far right to the left on the periodic table, elements often form
anions with a negative charge equal to the number of groups moved left from the
noble gases. For example, group 17 elements (one group left of the noble gases)
form 1- ions; group 16 elements (two groups left) form 2- ions, and so on. This
trend can be used as a guide in many cases, but its predictive value decreases
when moving toward the center of the periodic table. In fact, transition metals
and some other metals often exhibit variable charges that are not predictable by
their location in the table. For example, copper can form ions with a 1+ or 2+
charge, and iron can form ions with a 2+ or 3+ charge.

°
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Example 2

Composition of lons
An ion found in some compounds used as antiperspirants contains 13
protons and 10 electrons. What is its symbol?

Solution

Because the number of protons remains unchanged when an atom
forms an ion, the atomic number of the element must be 13. Knowing
this lets us use the periodic table to identify the element as Al (alu-
minum). The Al atom has lost three electrons and thus has three more
positive charges (13) than it has electrons (10). This is the aluminum
cation, A%,

Check Your Learning ,
Give the symbol and name for the ion with 34 protons and 36
electrons.

Answer:

P . .
Se“", the selenide ion




Example 3

Formation of Ions

Magnesium and nitrogen react to form an ionic compound. Predict
which forms an anion, which forms a cation, and the charges of each
ion. Write the symbol for each ion and name them.

Solution

Magnesium’s position in the periodic table (group 2) tells us thatitisa
metal. Metals form positive ions (cations). A magnesium atom must lose
two electrons to have the same number electrons as an atom of the
previous noble gas, neon. Thus, a magnesium atom will form a cation
with two fewer electrons than protons and a charge of 2+. The symbol
for the ion is Mg?’, and it is called a magnesium ion.

Nitrogen's position in the periodic table (group 15) reveals thatitisa
nonmetal. Nonmetals form negative ions (anions). A nitrogen atom
must gain three electrons to have the same number of electrons as an
atom of the following noble gas, neon. Thus, a nitrogen atom will form
an anion with three more electrons than protons and a charge of 3~
The symbol for the ion is N°7, and it is called a nitride ion.



Check Your Learning

Aluminum and carbon react to form an ionic compound. Predict which
forms an anion, which forms a cation, and the charges of each ion.
Write the symbol for each ion and name them.

Answer:

Al will form a cation with a charge of 3+ AP an aluminum
ion. Carbon will form an anion with a charge of 4-: Cc*a

carbide ion.




Naming Monatomic lons
The name of a monatomic ion is based on the name of the
atom from which it formed.

* Monatomic cations are simply identified by the name of the
element. For example, K is a potassium atom and K¥ is a
potassium ion.

* Monatomic anions are identified by dropping the end of
the element’s name and adding the suffix -ide. For example,
Cl is a chlorineg atom and CI” is a chloride ion.

Same Common Monatonicions ________

Y] ReaninG e
4, Tell whether the jon is a cation
oF AR anion.

a. ironfll} {on

b. phosphide fon

| I S 3t
lithium  Lit berytlium Be?*t | aluminum AP+
sodium Na* | magnesium Mgt
potassium  K* | calcium Ca®*
rubidium  Rb* | strontinm Sr¥
cesium Cs* | barium Ba%*
1- 2 3~
fuoride  F~ | oxide 0% | nitride N
chloride  CI” | sulfide §* | phosphide p*-
bromide Br- |iSglenide &
iodide I
1+ 2+ 34 4+
copper(l)  Cu® | vanadium(l)  V** | vanadium(Ill) ¥V | vanadiom(Iv) V%
silver _ Agt | chromium(ll)  Cr** | chromium(I1I) crt | tn(1v) Sp**
aold@)  Ay* | iron@m Fe* | iron(IM]) Fe’ | lead(IV) PH+F
N cobalt(1E) Co® | cobalt(III) Co®*
copper(l) Ot | golde(m) - pgt®
zine Zn2+ Y
cadmium Cd*
tin(II) SnPt
fead(11) PH*t |
me(curj(lﬂ H(j""?

CHEMICAL FORM;JLAS AND CHEMICAL COMPOUNDS




2+

ammonium NHj dimerenry” MErCud {»I} ' ﬁg%;* '
fe 3= 3-
acetate CH,CO0™  carbonate cor  arsenate  ASOF
bromate EHEN chromate CrO%  phosphate Pﬁ)i“
chlorate Cio; dichromate Cr,08  fosprife 20
};hioriita , CK};_ hydrogen phosphai& Hi’O?{
cyanide N oxalate 07
dihydrogen phosphate  H,P0; peroxide oF
fiydrogen carbonate  HCO; sulfate SO
(bicarbonate)
hydrogen sulfate H80; sulfite S0%
hydroxide oW Shiosulfale 5,02~
hypochlorite Cio™
nitrate . NO3
nitrite NO;
perchlorate ClO;
permanganate MnO; 3
#The miercury(l) cation exists as two Hg‘* jons joined together by a
covalent bond and is written as Hg5 .
Compounds Containing Polyatomic lons
The {able at the top of the page gives the names of some 3 LOOKING CLOSER
common polyatomic ions. Most of these jons are negatively 6. How do the roots that form the
charged. Most are also oxyanions, which are polyatomic term oxyanion give a chie (o the
amions that contain oxygen.

definition of the term?
Elements That Form Two Oxyanions Note that some
elements can combine with oxygen to form more than one
polyatomic jon. For example, nitrogen can combine with
oxygen to form NOj and NO3, The names of these ions are
distinguished by the suffixes -afe and -ite. The ion that has the
smaller nurber of oxygen atoms ends in -ife. The jon that has
the greater number of oxygen atoms ends in -ate,

For example, the two nitrogen-oxygen ions are

nitite: NO,  nitrate: NOy

CHEMICAL FORMULAS AND CHEMICAL COMPOUNDS







Cambridge Chemistry Summer Assignment

1.

Scientific Notation:

Write each of the following in scientific notation.

120000 C. 0.000 000 34
0.066 d. 2700

Write the following in standard form.
2.6x10° c. 1.44x10°

3.7x10° d. 5.31x10*

Significant Figures:

the number of significant figures in the following numbers.

100. ' e. 0.00001345
1256 f, 1.04x10°
10456 g 2x10°
134000 h. 13.0

Round the following answers to the correct number of significant figures based on its
mathematical operation.

23.7x3.8= d. 1.678/0.42=
32.567 +135.0 + 1.4567 = e. 658.0-23.5478-134=
1.25x10% x 9.2x102 = f. 4.50x10%/6.022x10%=

Dimensional Analysis: (Show ALL work)

A doctor orders 5.0mL of phenobarbital. If the phenobarbital is available as 30.mg per 7.5mL,
how many milligrams is given to the patient?

To prevent a bacterial infection, a doctor orders 4 tables of amoxicillin per day for 10 days. If
each tablet contains 250.mg of amoxicillin, how many ounces of the medicine are given in 10
days? (1 gram = 0.035274 ounces)



V. Atomic Structure:

7. Copy the chart on to your answer sheet and complete

Element Symbol Atomic Mass Numberof | Numberof | Number of

number number protons electrons neutrons

calcium

potassium

Potassium

ion

iron

chlorine

Chloride ion
8. Answer the following question regarding the following isotope:

14
‘&
a. What is its atomic number? d. How many protons does this atom have?
b. What is its mass number? e. How many electrons does this atom have?
c. How many neutrons does this atom have?
8. Answer the following question regarding the following isotope:
AL

a. What is its atomic number? d. How many protons does this atom have?
b. What is its mass number? e. How many electrons does this atom have?
o How many neutrons does this atom have?
V. Elements and Periodic Table:

9. Why is the symbol of cobalt Co, not CO?



Give the group AND period number of the following elements

Bromine d. argon
Lithium e. radium
Copper f. Tin

Give the symbol of the element described by each of the following:
Group 14 (4A), Period 2 |

The noble gas in Period 4

The alkali metal in Period 3

Group 2 (2A), Period 6

Identify the following element as a Metal, Metalloid, or Non-metal

Calcium f. nitrogen
Oxygen g. silver
A good conductor of heat and electricity h. mercury
' Bromine i gas at room temperature

Hydrogen ] chlorine
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