Dear AP Chemistry Student,

First of all, let me say how much I admire you for enrolling in this course. That you are willing
to undertake a challenging course like AP Chemistry and see it to completion says much about your
character and commitment to your academic and personal growth.

You must work through the following review assignment over the summer. Instructions are

given either in this letter or on each page of the assignment. A MAJOR PART OF THIS ASSIGNMENT-

IS LEARNING THE IONS. The assignment may, for some of you, be review. It will be due on the first
day of class of the upcoming school year. Answers will be posted then. Completion of this assignment
does indeed count toward your grade in the course. (If you have successfully completed CP Chemistry at
SSHS, then you should already know much of this material. But that is where the similarities end. If you
are expecting AP Chemistry to be more of the same, I caution you: It is not!)

_ You will need to check out a textbook (Zumdahl, Zumdahl, and DeCoste: Chemistry, Tenth
Edition; Cengage Learning) from the SSHS library before the start of summer. Using the AP Chemistry
Syllabus available at mrthaler.net, you should become familiar with the topics we will cover in this
course; and we will cover them all. You will have to have thoroughly read Chapters 1, 2, and 3 before
you return from summer vacation. You will be responsible for doing a fair amount of reading for this
course, so learn to make it a priority. Also, the syllabus is subject to change, so try not to get too attached
to the one online.

Algebra skills are also necessary to success in AP Chemistry. There will be little or no time to
"re-teach" algebra during class time; the assumption will be that you are coming into the course
understanding exponents, logs, quadratic equation—just to name a few things. If you need to review, do
so over the summer.

Likewise, memorization of the ions included after this letter with the summer assignment is
MANDATORY and CRUCIAL. Get started on this ASAP. Make flash cards, self-quizzes, recordings—
ANYTHING that enables you to commit to memory all of the ions on this list. You must know their
names, symbols, and their charges backward and forward. I will quiz you regularly on these ions from
day one—with or without prior notice, so be ready. To reiterate, YOU MUST SHOW UP TO THE
FIRST DAY OF CLASS KNOWING THESE IONS!

You will need ar the very least a scientific calculator. Graphing calculators are acceptable, too.
No calculators of the QWERTY keyboard sort are allowed, however. Most other materials should be
supplied (which is yet another advantage of taking AP Chemistry at SSHS). Any unforeseen exceptions
to this will be announced in class as they come up.

One of your best resources will be your computer and access to my website: mrthaler.net.
Important messages and resources will be posted on the start page, valuable links will be included in the
course outline on the AP Chemistry page, and all homework and assignments will be posted on Aeries,
exclusively. These sites are all linked to one another. Ialso recommend that you take a look at the
College Board’s website; there is a link to it on my AP Chemistry page. There you will find everything
from exam-related fees to samples of previous exams.

Should you have questions over the summer, and do not expect an immediate response, you may
email me at panl thaler@simivalleyusd.org. 1 will only open and respond to emails for which a student's
name and the subject are clear. If you use a weird screen name and do not indicate clearly who you are in
the subject, I will not respond, because I will not open the email. Additionally, I will be busy doing a
variety of things this summer, so do not expect immediate responses to emails like you might otherwise
get during the regular school year.

I look forward to an exciting and challenging (which is a good thing!) year in AP Chemistry.
Have a great summer.

Sincerely,

Mr. Thaler
AP Chemistry
Santa Susana High School

Vi Lt




Formulas and Charges of lons-

i+

Groap IA (1)
1i*  Lithiom
Na* Sodium

K* Potassiom
Rb* Rubidium -
Cst Cesium A
Fr* . Francimm -

NH,* Armmonium
Cut Copper(D)
H* Hydrogen
H,O* Hydronium
Ag+  Silver

1-

2+
Group IIA (2)

Be?t Beryllium
Mg+ Magnesium
Ca?t Calciom
S+ ' Stoatium
Ba? Barium
Ra*t Radium

Ca?* Cadmium
Cr*  Chrominm(IT)
Co* Cohalt(Il)
Cu** Copper(ll)

Fe?* Tron()

Pb?* Lead(l)
Mn?* Manganese(II)

Hg*

Hg,? Mercury(D)*
Mercury(Il)

4
Ni?*  Nickel(Il)
Se>* Tm(I)

Gronp YIIA (17)

-
o

Br

r
GH;0;
CN-

-

OH-
NO;
NO;~
MnG,~
clo-
CI0,-
Cl0,-
Cio,”

Huoride
Chloride
Bromide
Iedide

Acetate
Cyanide
Hydride
Hydroxide
Nitrite
Niirate

Permanganate |

Hypochlorite
Chlorite

. Chicrate

Perchlorate

_an"' Zinc

X 2-
Group VIA (16)

oF Oxide
5§ - Sulfide
Se>  Selenide

Pnsitiv_e lons |

3+ ' 4+ 54

Group TILA (13) Group IVA (14)  Group VA (15)
APf Aluminum Si*  Sificon As™*  Arsenic(V)
Ga** Gallinm . Ge* Germmanium  Bi"*  Bismuth(V)
Sn?* Tin(@IV)
Pb2* Lead(TV)

Bi**  Bismuth(lT)
¢t Chromium()
Co> Cobali(lI)
Fe*t Dron{ID) .
Mn** Manganese(IT)
Ni** Nickel(II)

Negative lons

3 o 4
Groap VA (15) Group IVA (14)
N*  Nitride - C* Carbide
P>+ Phosphide. )

CO,* Carbonate ‘ _ POB} Phosphite
CrO,? Chromate + PQ,* Phosphate
Cr,0,* Dichromate ' AsQ* Arsenate

C2041‘ Oxalate
022'-_‘_ Peroxide
SiQaz‘ Silicate
5032‘ Sillfite‘
SOfT Sulfate

HPO,>- Hydrogen phosphate

Simiiar for bromine and iodine;
e.g., BrO,” Bromate
Hydrogen carbonate
Hydrogen sulfite’
Hydrogen sulfate -
Dihydrogen phosphate

HCO;”
- HSO,~
HSO,~
BP0




Name
Teacher

THE CHEMISTRY CAFETERIA
What Are Isotopes?

Assignment Number

Due I_Z)_ate
- - STUDENT PHACTICE PROBLEMS -
UNDERSTANDING THE CONCEPTS '
All atoms of any given element have 1. Explain how atoms of U-235 and U-238 are

the same numbers of protons In their
- pucleus, However, atoms of the same
element may have different numbers of
neutrons and thus diflerent weights.

similar and how they differ.

Atoms are said to be isotopes if they
are of the same element but they have
different weights due to different num-
bers of neutrons. Let's look at some
examples. ‘

C-12 and C-14 are isotopes. Since
both are carbon atoms they have the same
number of protans... 6. {The atomic num- ' ‘
ber of carbon is 6.) ' 2. Give the number of protons and neutrons in

Atome of €-12, ke any carbon atoms each of the following pairs of isotopes...

must have 6 protons. In-order for these ' '
atoms to have a mass number of 12 they
must also contain 6 neutrons. Atoms of C- 0-16 p= n=
14 must also have 6 protons (all carbon
atoms do). However, in order for these ‘
atoms to have a mass of 14 they must O-18 p= n=
- contain 8 neutrons. ' ;

We should péint out that isotopes of
an element behave identically in terms
of how they react with other chemicals. © Ba-137 p= n=
The only difference is.in their weights. A '
good example of an element with different ’
isolopes is hydrogen. , Ba-139 p= n=

NORMAL HYDROGEN H-1 '

Most hydrogen atems-consist of justa ’ '
single proton and an electron... no neu- r .
trons; thus they have a mass of.1. About . Ne-20 o p= n= -
99.98% of all hydrogen atoms are normal
hydrogen; (sometimes called pratium). o ,

S Ne-21 p= n=
HEAVY HYDROGEN H-2 :

Sometimes called deuterium. These
atoms are twice as heavy as "nomal” hy-
drogen atoms because they contain a neu-
tron in addition 1o the proton in narmal H,

TRITIUM H-3
These atoms contain a proton and two
neutrons. :




THE CHEMISTRY CAFETERIA

Using Nuclear Symbois

UNDERSTANDING THE CONCEPTS

. You are lamiliar with chemical sym-
bols suchas CaS04, HNO3, andHa. Some- . ]
times scientists use symbols for atoms that
indicate the makeup, of the nucleus of the
atom. There are basically three parts to
such symbols...

31p

15

The "15" is the atomic number of the
atom. As you can see om your periodic
tabte... element number 15 is Phosphorus.

The second pan of the symbol is the
jetter(s)." If youknow the atomic number ot
the atoms you can find the symbot and vice
versa.

The final part ot a symboi ike this is the
top number. Thisis the mass number of the
material. The mass number gives you the
total number of protens and neutrons in the
nucleus of the atom.

‘ Since the bottom number (the atomic
number) is the number of protons in the
atom, the difference between the top and
bottem numbers gives you the number of
protons in the nucleus of the atom.

EXAMPLE

| Give the number of protons and neu-
- trons in the following atom...

- 55 :
o5 Mn

There must be 25 protons in this alom
because the atomic number is 25. The
mass number of 55 tells us that there must
| beatotalof 55 protons and neutrons. Since”

. there are 25 protons, the number of neu-
\t‘r‘ons must be 30 in this atom.

Name

Teacher
Assignment Number _
Due Date . _

STUDENT PRACTICE PROBLEMS

1. Give the number of proions and neutrons in
each of the following...

40 A
20 &2
20
10Ne
118
: 50Sn

63

2QCU"

40
18 Ar

2. Write the symbol for an atom with 9 pfotons
- and 10 neutrons. '

3. Write the symbol for an atom of Bismuth with
125 neutrons.

4. Write the symbol for an atom of Carbon with

a mass of 14.

g™




UNDERSTANDING THE CONCEPTS

In orderto solve problems in chemistry
we need to make sure that we understand
the symbois that chemists use to represent
various materials.

: This is the symbol for
! the element hydrogen.

H This represents one

atom of hydrogen.

Sometimes atoms will
combine with similar

H2 .atomns to from groups
" | ot atoms called mol-

ecules. This molecule
. consists of two hydro-
gen atoms joined together. The small "2*
that follows.the H in this formula is called a
subscript. The subscript tells you how
many of each atom are present. If no
subscriptis present following a symbolthien
there is one of those atoms per molecule.

; Aloms .can also com-
bine with atoms of other

H20 elements as in water
' molecules, Here two

atoms of hydrogen

combine with one atem
of oxygen to form one molecules of water.

Ca(NO3)2

Sometimes parentheses are usedin chemni-
cal formulas. lf parentheses surround part
of a formula then the subscript that foflows
the parentheses appiies to evenything within
the parentheses,

The formuia shown above represents
- one atom of Ca, two aloms of N, and six
atoms of O. B

THE CHEMISTRY CAFETERIA
Understanding Chemical Symbols

Name _
Teacher

Assignment Number
-'Due Date

STUDENT PRAGTICE PROBLEMS

Give the number of each type of atom repre-
sented by each of the following formulas...

HCN

HNQ3

- Mg(OH)2

(NH4)2504

KCIOs3

CuS0Oq

Ala{PO4)2

GaCls

PCls - -
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The Composition of lons

THE CHEMISTRY CAFETERIA

UNDERSTANDING THE CONCEPTS

As far as we are concerned in chemis--

try, we can think ot atoms as being made
from protons, neutrons, and electrons. The

protons and neutrons occupy the center -

part of the atam that we call the nucleus,
The-protons have a (+) charge and the
neutrons have no overall charge. The
electrons move about in different. "levels”®
some distance from the nucleus. Elec-
trons have a {-) charge.

in ordinary chemical inieractions
atoms will often gain or lose electrons
but they will never loose or gain protons
or neutrons. When atoms collide only their
outer clouds of electrons actually touch.

Each type of atom has a tendency 10
gain or lose a certain number of electrons.
If an atom has an equal number of pro-
tons and electrons then the atom is said
to be “neutral.”

EXAMPLE 1
Ca atoms have 20 proions & 20 elec-

trons. You can see that Ca is number 20 on.

the periodic table... this tells you that il has
20 protons in its nucleus. Since Ca does
nat have a charge... the twenty (+) protons
must be balanced by 20 (-} electrons

EXAMPLE 2

Al+3 ions have 13 protons (its atomic
number is 13) and anly 10 electrons. The
+3 tells you that there are 3 more positive
charges than negative charges. Since at-
oms can only gain or lcose electrons, Al
atoms must loose 3 electrons to form +3
jons. Posilive ions are called "cations”.
(CAT-eye-uhns)

EXAMPLE 3 _

F-1.icns have 9 protons and 10 elec-
trons. The atomic number of F is 9 so it

must have @ protons, and , since it has a -
-1 charge, it must have one more (-j charge

(eleciron)than (+) charge (protons). Nega-
tive ions are called "anions®.
(AN-eye-uhns)

1.

Name _
Teacher
- Assignment Number
"' Due Date '

STUDENT PRACTICE PROBLEMS

Put a square around any of the foliowing that
are neutral atoms. Circle any that are anions.
Put a triangle around any that are cations.?

Ag+t? | Smt4 Br-1

Fe Ra Cu
5-2 H+1 Ci1
Na He Mn+2-

Give the number of protons and the number
of electrons in each of the following...

Ag+1
Fe
S-2
Na -
Sn+4

Ra

He
Br-1
Cu

CI-1




THE CHEMISTRY CAFETERIA
Understanding Simple Names

=

UNDERSTANDING THE CONCEPTS

Understanding how chernicals are

named is a major undertaking. There are

millions and miilions of different compounds.
Fortunately, there are rules lo go by and
some faitly simply ideas behind the names.
in this section we will look at some fairly
simple names that are based on commen
Greek prefixes. Here are the prefixes you
will need o knaw...

mong 1 hexa 6
di 2 " hepta 7
tri 3 octa a8
tetra 4 ennea 9
penla 5§ deca 10

Here are some examples...

Carbon Dioxide CO2
This means one carbon and two oxygen
atoms in the molecule.

Carbon Tetrachloride CCl4
This means_one carbon and four chlorine
atoms in a molecule.

Diphesphorus FPentoxide P205
Di means twe and penta means five,

Sulfur Tioxide 5SO03

You can see that frequently the mono is not
used on the first element in the compound
even if there is only one of them present.
The "Iri" ' means three oxygen atoms.

Another thing you may notice from this
exercise Is that quite often compounds with
only two elements in them, "binary com-
pounds” have an "-ide" ending.

‘Name
". Teacher

Assighment Number
*  Due Date.

STUDENT PRACTICE PROBLEMS

1. See if you can write the formuia for the
following compounds...

Manganese Dioxide

Carbon Disulfide
Phqsphorus Trichloride .
Dinitrogen Tetroxide

Sulfur Dichloride

Uranium Hexafluoride
Gallium Triiodide

Silicon Dioxide

" Diphosphorus Pentachioride

Titanium Dioxide
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Naming With Radicals

THE CHEMISTRY CAFETERIA

"

UNDERSTANDING THE CONCEPTS

‘Many chemical names have what we
call radicals in them. Radicals are simply
groups of aloms that camy a charge with
them. There are many radicals, and you
can look in the Appendix 1o this book for a
more compiete listing... but some common
radicals are given below...

OH-1
NOgz1

NOg-!
$0472

© 5032

C0a2
CrD42
PO4-3

The only common positively charged
polyatomic ion or radical is the ammonium
group... NHa+1. :

When naming simple compoutds that con-
lain a radical simply name the enire radical
using its group name rather than naming

_every element in it. For example...

" aS04 is calclum sulfate...

don't try to name it calcium sullur oxide or
some similar way... the entire S04 is
names with its group name... sulfate.

Na3P0O4 is sodium phosphate...
don't try 1o name this sodium phesphorus

oxide or some similar way... the whole PO4
group is called a phosphate.

'

Name
;;I'eacher‘ .
Assignment Number
Due Date

STUDENT PRACTICE PROBLEMS

1. See if you can give the names for the follow-

ing compounds...
CaS04 -

LINO3

Ag2504
BaCrQO4

NgNOB
(NH4)2063
Cu(C2H300)2
NaHCCa '
Casz(PO4)3
A(OH)3 | _

AgaCrO4




THE CHEMISTRY CAFETER
Chemical Formulas (1)

UNDERSTANDING THE CbNCEPTS

Let's look at how to write the chemical
formuias for same simple compounds. The
rules are quile simple; but you must know
some things about how compounds are put-
together.

Some compounds are made tromwhat
we call ions. lons are simply atomns, or
groups of atoms, that have picked up a
positive or negative charge by gaining or
losing electrons. Different ions have difler-
erd charges, however most ions have a
charge that ranges from +4 downte -3. You
will need Appendix Il from this book.

The only rule is that there must be equal
number of positive and negative charges in
a compound.

EXAMPLE 5, . |
What is the formuia for lithium chlon_’ide?

SOLUTION

When you look in Appendix || you can see
that fithiurn ions have a +1 charge and that
chloride jons have a -1 charge. The +1 and
-1 cancel each other out. Thus the tormula
is LICL. (We always write the positive part of
the compound first in the formuta.)

"EXAMPLE 2

" What is the formula for. calcium fluoride?

SOLUTION ‘

You can see that Ca ions have a +2
charge and fluoride jons have a -1 charge.
These charges do not balance out when
simply added together. In this case we will
need one Ca*2 ion and two F-1.ions. Inthis
proportion the charges will balance out.
The formula will then be CaFa.

EXAMPLE 3

What is the farmula for aluminum sulfide?

SOLUTION

Alis +3 and S is -2 in your table. The
oniy way to balance the charges is to have
two Al*3 jons and three S-2 ions. This will
give six (+) charges and & (-) charges. The
formuta then would be AlZS3. '

A

-Name
Teacher .
Ass'ignmen't Number
BueDate _____

STUDENT PRACTICE PROBLEMS

1. Write the formulas for each of the following
compounds...

sitver sulfide
magnesium chloride
legd(ll) bromide
calcium iodiqé
calcium oxide
lithium sulfide
aluminum bromide
iron(lit) chioride

zinc phosphide
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THE CHEMISTRY CAFETERIA

Chemical Formulas I}

that you worked with belore.

UNDERSTANDING THE CONCEPTS

in" Part | of this section you leamed
how to wrile the formulas for simple com-
pounds by making sure that the + and -
charges balanced out.

In this section you will do the same
thing with one exception... in these cam-
pounds there will be groups of atoms {radi-
cals) involved as weil as the simpie jons

EXAMPLE 1
Write the tormuia for calcium hydroxide.

This compound is made of Ca*2 ions
and hydroxide ions which are OH1. |

In order to gjet the charges to balance
out and make a neutral compound we wil
need one Ca and twa OH groups.

_ We couid write CaOHg; but this would
be wrong. This formula doesn't give us two
OH groups it only gives us fwo Hs. Toget
two entire OH groups we need 1 use pa-
rentheses to enclose the entire OH unit.
The correct formuia then becomes...

CalOH)2

EXAMPLE 2
Write the formula for ammonium phos-
phate.

- Ammonium is NH4+1 and phosphate
is PD43. In order 1o get the charges 1o
batance we need three ammonium groups
for each phosphate group,” We will need to
use parentheses around any group we use
more than one time_.. in this case the am-
monium group.

The formula then is (NH4)aPO4

Name __.
Teacher .
As:signnieﬁt Number
bﬂe Ijat‘e .

STUDENT PRACTICE PROBLEMS

1. Write the formulas for each of the foliowing

compeounds...

sodium hydmxide
potassium phosphate
aiuminum hydroxide
ammoﬁium' sulfate
magnesium nitrate

sodium hydrogen carbonate
potassium dichromate
lead(ll) nitratg

sodium peroxide

-
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THE CHEMISTRY CAFETERIA
Chemical Formuias (il)

- UNDERSTANDING THE CONCEPTS

- mula for a compound like calcium chloride.

PR

_ formula for stannic chioride must be SnCla. -

You have already learned how 1o write
the formulas for many kinds of compounds.
[n this section we will show you how to write
the formulas for compounds containing ions
that can have different charges.

For example; ydu could write the for-

But what about iron chloride? The problem
here is that when you look up the charge for
the iran ion in your tabie you wee that iron
can have either a +2 or a +3 charge...
depending on the conditions it is in.

. To let you know which of the two iron,
ions we are lalking about there are a couple
ol things chemists do. The method we will
look at here is not the preferred methed, but
it is stilf in use at times and you should
undersiand how it works.

In this method the suffixes -ous and -ic
are used to tell you which of the forms of an
ionisinvoived. These suffixes are attached
1o the Greek or Latin name of the element.
if the element ends in -ous it means that it
has the lowest of the possible charges. I it
has the -ic ending then the ion has the
highest of the possible charges.

EXAMPLE 1
What is the farmula for stannic chioride?

SOLUTION

Stannic pertains to tin. In your chart you
see that tin can be either +2 or'+4. The -ic
ending on siannic means that the tin is in
the higher of the two states... it is +4. Ifthe
lin is +4 and ihe chloride is -1, then the

EXAMPLE 2
What is the formula for cuprous nitrate?

Cuprous pertains to copper, Copper can
be +1 or +2. The -ous ending on cuprous
tefls you that it is in the lowest state which
is +1. Nitrates are -1. Thus the formula for
cuprous. nitrate is CuNQz.

.

" Name
Teacher _
Assignm'ent Number _
Due bate

STUDENT PRACTICE PROBLEMS

Thefollowing Latin and Greek names for elements may help
you determine the formulas invoived. ..

NAME SOURCE ELEMENT LOW HIGH
" ferrum Latin iron +2 +3
cuprum Latin copper +1 +2
stannum  Latin, tin +2 +4
chroma Greek chromium +2 +3
mercury  Named.after planet +1 +2

rnercury is a bil of a problem...
Mercuric means Hg in the highest state which is +2 (Hg*2)

Mercurous means mercury in the lowest state which is +1.
However, mercury does notform Hg+1 ions... it forms Hga+2
ions. In this state there are two mercury atoms and a +2
charge... thus each mercury atom has a +1 charge. A
compound such as mercuric chloride would then be HgClg
while mercurous chioride would be HgzClz.

Write the jormula for each of the foliowing...
chromic chloride |
stannous fluoride

ferrous sulfate

rnercuric nitrate

stannic oxide

cupric nitrate

cuprous carbonate

Mercurous ﬁiifate

ferric chloride
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THE CHEMISTRY CAFETERIA

Chemical Formulas (IV}

' UNDERSTANDING THE CONCEPTS

In Part Nl of this section you leamed
how to write the formula for compounds
containing iron, chromium,. copper, etc...
that could have different charges. You
used the method of -ic and -ous sutfixes.

Ancther way 1o denote which of the
charges an ion may have is to use what is
called the "Stock System.” {Stock was the
last name of the chemist who developed
this method.)

In the Stock System, Roman numerals
are used to give the charge of the element
in question. With this method you don
have to know what possible charges anion
may have... it will be give 1o you.

EXAMPLE |
Write the formula for Iron (11) Bramide.

SOLUTION

in this method the number given in Ro-
man numerals tells you the charge on the
positive ion. In this case the (1) means that
iron is in the +2 state in this compound. In
other words Fet?.

{f you know that iron is +2 and you lock up
and find that a bromide is Brl ... then you
can determine that the formula for Iron {11}
Bromide must be FeBrag.

EXAMPLE 2
Write the formula for Chromium (111} Car-
bonate. .

SOLUTION

~ The (#t) tells you that the chromium is
Cr+3 in this compound. You can lock up
carbonates and find that they are -2. In
order 1o have the same number of + and -
charges we will need to have two Cr+3ions
and three CO3-2 ions...

Cr2{CO2)3

This gives us & + charges and 6 - charges
in the compound.

.,

-

Name
Teacher

Assignment Number
Due Dat‘é ' -

STUDENT PRACTICE PROBLEMS

Give the formuia .for each of the following...
lroﬁ- (11l) Hydroxide
Copper (1) Bromide
Chromium (i1} Hydréxide
Mercury (11} Suifide.

Tin (IV) Sulfide

Tin (1) Sﬁlfide

Gold (Ill) Chloride
Nickel (1) Sulfate
Copper (It) Phosphate
Iron (l1l) Nitrate

tron (1) Carbonate




Chemicai Formutlas {V}

T . A

.Ag
H

UNDERSTANDING THE CONCEPTS

in this section you will practice writing

formutas for compounds that are hydrates.
Hydrates are salts that, when they formed,
included watermotecules within their chemi-
cal structure. '

Different chemicals tend to form hy-
drates with different numbers of water mol-
ecules. All chemicals do notform hydrates.

' Hydrates are named using Greek prefixes

1o tefl how many water molecules are asso-
ciated with each salt unit.

EXAMPLE 1
Write the formula for Barium Chloride

Dihydrate.

SOLUTION
We first check the charge on Ba and find

itis+2. The charge cnachlorideis-1. Thus
the Barium Chloride pari of the compound

must be... BaCla.

Dihydrale means that there are 2 water
molecules per each salt unit. We denote
this by putting«2H2Q behind the BaClz as
shown below...

BaClz«2H20

EXAMELE 2

Write the formuia for Sodium Suilfate

Decahydrate.

SOLUTION

You can determine the formuta for so-
dium sulfate.. Na3S04. Decais the Greek
prefix for ten; so the formuila for this com-
pound must be... Na2804=10H20Q.

T~

THE CHEMISTRY CAFETERIA

Name:_
Teacher
Assignment Number _
Due Date

. STUDENT PRACTICE PROBLEMS

1.

A

Write the formulas for each of the ioflowing
hydrates... :

zinc chioride dihydrate

magnesium su_lfaﬂ_a heptahydrate
aluminum chloride hexahydrate
cobalt chloride hexahydrate

ferrous sulfate he_ptahydrate

cupric sulfate péntahydrate
aluminum oxide trihydrate

cuprous sulfite monohydrate
Copper (1) Perchlorate hexahydra-te'

ferrous nitrate tetrahydrate
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THE CHEMISTRY CAFETERIA

Understanding Chemical Equations

UNDERSTANDING THE CONCEPTS

A great deal of what chemists do cen- 1.
ters around chemical equations. In this
section we will introduce you to some com-
mon terms and concepts refated to simple
equations. :

Each chemical equaticn involves the
chemicais that are mixed together {which
we call the reactants) and the chemical that
are produced (which we call the praducts.)
The reactants are on the left side of the
arrow and the products are on the right.

Ca+S —— Cas

in this reaction, one atom of Ca reacts
with one atom of S to make one unit of CaS.
The caicitm and. sulfur are the reactants,
and the calcium sulfide is the product. ’

EXAMPLE 1
" What are ihe products and the reactants
in the following reaction...

CoHg + Q2 —> CO2+H20 3.

reactants... CzeHg and Oz
products... COz and Hz0

EXAMPLE 2 | ' 4.

How many atoms of carbon are found on
the reactant side of the above equation?
Answer. 2 '

How many atoms of carbon are found on ' a.

the product side of the above equalion?
Answer: 1

How many atoms of oxygen are found on

the reactant side of the above equations? - 6.

Answer: 2

How many oxygen atoms are found on the
product side of the above reaction?

Answer. 3 (2 in the CO2 and one in 7.

the H20)

Name _
Teacher
Assignment Number
'Due Date

STUDENT PRACTICE PROBLEMS

Tell which chemicals are the reactants and
which are the products in each of the follow-
ing reactions? '

NHa + O2 —— NO + H20

HCI + NaHCO3 —> NaCl + COz + Hz20

How many atoms of H are on the reactant
side of the first equation?

How many H atoms are on the product side of
the first equation.

How many oxygen atoms are on the reactant
side of the first equation? '

' How many oxygen atoms are on the product

side of the first equation?

How many H atoms are on the reactant side
of the second equation? |

How many H atoms are on the product side of
the second egquation?
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THE CHEMISTRY CAFETERIA

" O's on the reactant side of the equation;

UNDERSTANDING THE CONCEPTS

Here we will look at how to "balance”
an equation. Let's look at the following
example...

Mz + Oz —— H20

On the reactant side of the equation
there are 2 H's; on the product side there
are also 2. We would say that the hydrogen
atoms are balanced... there are eguai num-
bers pn each side:

Now let'slock at the O's. Thereare two

however thereis only one O on the product
side. Since atoms can't just vanish, the
reaclion can not occur as written... it must
be balanced.

We can not change the subscripts (the
litle numbers following the symbols, be-
cause that would change the chemicals
involved) we can only add what we call
coefficients. Here is how we would balance
the abave equation.

STEP 1

First we need to get 2 O's on the right
{because we have 2 O's on the reactant
side). We can get 2 O's on the right be
adding a coefficient o 2 in front of the Hz0.

Hz + Qg — 2 H=20

The 2 tells us to doubie everything that
{oltows it. The 2H20 means that we now
have 4 H's and 2 O's in the HzO. This
halances the number of O's on each side.

STEP 2 | :

The O's are now balanced, but by
putting the 2 in front of the H2O we have
caused the H's to become unbalanced. We
have 4 H's on the right and only two on the
feft. Tosolve this problem we will simply put
a coefficient of 2 in tront of the He.

2Hz + 02 ——> 2 H20

Balancing Chemical Equations (i}

Name

Teacher

Assignment Number _
- Due Date __

STUDENT PRACTICE PROBLEMS

KEY POINT

When balancing equations remember; you
canonly add or change coefficients... NEVER
THE SUBSCRIPTS. '

Balance each of the following reactions...
No + Oz ——> NO»

Ag + S —* AgeS

Mg + HCI——> MgClz + H2

Al + Op — AlaO3

CH4 + O2 —= CO2 + H20

Oz — O3

HoSO4 + NaOH — NazS04 + H20
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THE CHEMISTRY CAFETERIA  RET

. . - _ Assignment Number _
Balancing Chemical Equations (1}  [EEERI= ©

STUDENT PRACTICE PROBLEMS
UNDERSTANDING THE CONCEFTS

You have already leamed how 1o bal- 1. Balance each of the following reactions...
ance simple chemical equations. Some- .

times you will find that you may need a tew
"Iricks* to balance a particular equation.
Let's look at an example.

C2He + O2—> CO2 + H20 ‘ Al + dz ——> AlsO3

We can begin by looking at the carbon
atoms. We have two carbon atoms on the
left side and only one on the right. We can
easily balance the carbons :

CoHg + D2 —> 2C02 + H20 | ZnS + O2 — Zn0 + S02

Now we have two carbon atoms cn
-each side of the equation. Let's go onto the
hydrogen atoms... we have six on the left
side and only two on the right. We can } '
cotrect that by adding a coefficient-ot 3. C7He02 + Oz —— CO2 + H20

CzHg + Oz —» 2C02 + 3H20

We now have six’hydrogen atomns on
each side of the reaction. Finally let's lock : )
at the number of oxygen atoms on each . NH3 + Q2 —— N2 + H=20
side. On the jeft we have only two... on the :
_right we have three.
' There are fwo ways to proceed. Firsl.
" inorderto get 3 oxygenatoms on the lefl we
could try using a fraction such as 1-1/2...

let's try this... | CaHg + O2 3 CO2 + H20
CoHg + 1-1/2 02 —> 2C02 + 3H20

Generaily we don't like 1o use fractions
to balance equations since atthe molecuiar
level we obviously can't have fractions of

molecules. How can we .get rid of the
fraction in the above reaction?

If you use a fraction to balance an
equation that contains a "1/2" in i, then
simply multiply all of the coefficients by 2.
This will eliminate the fraction and yet keep
the atoms in the same proportion. To get rid _ NHz + Oz —— NO + H20
of afraction with a 1!3rd simply mulliply by
3 and so on.

HoS + Q2 —— H20 + 802

2CoHs + 302 — 4CO2 + 6H20
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Balancing Chemicai Equations {ili)
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— STUDENT PRACTICE PROBLEMS
UNDERSTANDING THE CONCEPTS . .

You have balanced equations in two : 1. Balance each of the following reactions...
previous sections. The equations in this .

section are just further practice. We have
inciuded two reactions that you may have
difficulty with, only to show you that all
equations are not easy to baiance... we will

give you locls to balance more difficult ' . 3
equations in the section on oxidation-re- : _ KOH + HClI KCL + H2O

duction. The two reactions with the ™ are
the hard cnes.

Also, you will find that some of these )
equations contain radicals with parenthe- -
CuO + NHz — N2 + H20 + Cu

ses... you already understand what this
means, but we will do one example for you [
here. ) E

f

Ba(NOaz)2 + Na:_;SOit —_— |
BaSO4 + NaNO3 | FeSz2 + O —— Fee03 + SO2° | :

On both sides you can see that we
have one Ba. Qn the left side you can see’
that we have two N's while we only have
one on the right, We can fix that...

Ba(NOa)z + NazSO4 —— * HeSO4 + KMnOg4 + KCIW ——

BaSOs4 + 2NaNO3 MnSO4 + K2S04 + Cl2 + H20

We now have two-N's 6n the left {re-
member... the subscript of 2 outside of the
parentheses doubles everything inside) and - :
two N's on the product side. 'You can-see - Al2(S04)z + CaCle 7
that we aiso have twa Na's on each side. _ )

AlClz + CaSO04 *

Finally, you can see that there are ten ' ) '
O's on each side of the eguation... the
above reaction is thus balanced.

Al(OH)3 — AlO3 + H20

.




(6ge) | (8%2) § (152) | f(esz) {ige) | (zve) | (va) [ (eva) | (vve) | ozez | omez | orez 0eez | (288
wnieaeN  |wnaeEpuery | wawiey | wmujersug wnjwopidg | wayeseg wmuno Wnallewy | wnjpoinid | waumden wmrein | wniupaeieig unpoyy | whjujlay
ON PH Ly 83 5] 39 wg wy nd dy n Bd |yl Y | 4 .
2ol Lot ool 6 | g8 8 98 8 v6 | E6 28 | 18 06 G}
) 0'eLL 889 | /91 6¥91 g9l | .gesLt | zigl 0gsh 061 (svi) | v a'ov} vovl | &'gEL
R, wnjnyg wmyqlg wnjuay wnisordsdg | wnjquel, wnjopen | wn|duny Wnpewes | whsiewoid| tmuipeey | unuipoesery wnles | wnueye
QA o wy 13 oH fd qxL P9 | n3 ws g PN id 89 m
0L 69 a9 Fi:} 99 59 e ES c9 19 g9 as a5 49 A~
= (892) (992) | (sgg) {ge) (ege) | (z02) | G192} | (0ga) 0'9g2 {e22)
" winjjuimugy WiRjulegrn urjeepubn desjuwn |y [uun i ~.. n [penbjuvn | LWRjausIme wmnpey wnjouely
unn etn oun sun yun dun bup n % ay 14 L
01 60l :(¢] 201 L] a0l ¥0l E0L 88 18
| {ezz) (012 leoz) | 0802 | zi0z | vvom | 900z | ozar | isst 228l | 208l | zomL | seel-| som | sBIL a'sL £l a°2el
“ vopey sufiejsy wnjudjod yinusg peEey wnjey L Anorew PloE wnuned wnjpl Wnwsn WYY usiefuny | wnmEey wnjuyey umjie|m winpeg wnjsag
_ UH W od 1] ad- - 1L BH ny id 1 80 aH M ey iH M x eg 2 g
! L] of 8 €8 c8 1) 08 8L |:74 L 72 SL | 74 BZ gL |¥3 95 89S
E'LEL 0g'ggt A glel | 28 [ 4N La4)" 8'L0L P90} 6eot iod (g8} ye'50 }6'g8 ¢e'le L6'88 2e.g FA R
wousy CIVLL wninjel | Auowpuy uy, wapuy Win|wpBsy BNg winjpeyeg wnipoyy | wnveny | wngsuyoe) lwnuepgAop | wiygo [0TF5T r g wnjniA wnpuug wnjpjqny
=X I 8 s . ug uj ] By Pd yy ny 9L oN "ON 1z A 15 a | g
e €G £5 R LS ag &% - 14 F44 514 14 L4 57 14 (84 - 0F 6 ‘ ge iE
* OR'ER 0864 9884 i3 J2 _.u..mh. N\..m.m 6E'59 i fm.mm. 69°9% Eg8'89 oRcg Ye'vyS | - 00°CS v8'05 A A 98’y BOO¥ 0L'sE
- uojdlay BUIWOIY wyjusjeg oueary wnusuLeg wn(jesy Uz seddon [eXo|N Wuqooy " Uy esauabuep | wnjwoyny wnipauep winuey) wn|pueag wn3sg wnjsevjod
, B | - 4H a5 BY 9 =12 uz ng IN oD ad U Lo A L 25 B8] A 14
21 oe - ¥E EE 4 8 (4] . 62 ] la =74 Sg ¥e e cec %4 02 .m_.
P S4'6E skse | L02e | l60E | eoez | seoe . LE v 66'28
i . uaBiy LAY injng snioydsold uonfg wnujiunpy . \ : : wn|gsubiayy wnjpog
; iy 12 s d is I By N e
113 L gl 91 ¥i 171 S - 2l 3%
i . 8102 00’6t 009t Wbl | 102t LB'0L . 108 ra'a
" umeN sulenly usfilxg ueBold|N uoqeg uaicg . : wnjfjilieq wnun
-H] E| o N b e . . e | N 2
oL - 8 B L 9. g ’ ¥ e
T A gL i T gt 148 el 2k .| Lk ol _ 6 _ 8 L 9 9 ¥ e . B 1
; ' YA YIIA YiA YA VAl Vil gl gl glllA gliA alA an gl |il v vl
200 _. : . 8001
wnjjey : . i Baip
A - SJuU3wi3[3 9y} jo ajqe} ajpoliag ayj | uaoal | )
[ -

i




