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Rationale (The LAP:S Purpose)

In this 1eapning activity package, you will study various
forms of matter, its properties, energy, and scientific laws.
Chemistry is studied because of i1ts' importance to industry,
especially in the fields of Mstallurgy, Rubber, and Nylon,

Man is continually tryirz to produce new and better products.
As a result many synthetic (man made) products are being
produced hy chemigal processes. A knowledge of chemistry is
needed in many vocations and in the development of hobbies
such as Photography and Painting.

Later you will be studying atomic structure , chemical bond-
ing,and chemical equilibrium. The Information you learn from

this LAP is basiec to these'étudies.
{



Sections:
BEHAVIORAL OBJECTIVES

Section I.

This sectior. deals with terms pertaining to The Science of

Chemis try.

Given the required resources you will (with 70 % accuracy
on the Lap Test):

Goal I: Define the following:

1. Cheristry~-
3. Matter-~
i, Mass~
5. Density-
Goal II: Write the formula for solving density.

Goal III: Calcﬁlate the density when the mags and volume

are given.

Goal IV: Name the basic units of mass, capacity, and length

in the Metric System.

Goal V: Compare the English and Metric System as to volume,

Q length, and mass.

ERIC - -




Goal VI: Draw the Celsius and FPahrenheit thermometers and
indicate the exsct degrees of freezing and boil-

ing pointas on each.




Section I

Self Evaluation

(Goal

(Goal

(Goal

(Goal

{Goal

(Goal
(Goal

(Goal

(Goal

I )

I )

II )
III)

III)

Iv )

-

Lo

7.

Chemlstry is a science tﬁat'deais with (a) energy
(b) natural relationships about us (c) living
things and their structure (d) structure and |
composition of matter.

Physics is a science dealing with (a) matter

and energy (b) number systems (c) composition

of materials and changes in composition (d) natural
relationships about us,.

Matter (a) can't occupy space (b) has weight
only (c) occupies space and has weight (d)
occuples space only.

The mass of a body (a) remains unchanged
(b) changes (c) doubles every 10 years.

The density is determined by (a) dividing
the volume by the mass (b) multiplying the
mass times the volume (c) dividing the mass
by the volume (d) subtrécting the mass from
the volume.

The density cf lead is 11.3L (a) grams

(b) grams per centimeter cubed (c) centi-
meters (d) grams per centimeter.

The basic unit of length in the Metric
System is the (a) meter (b) foot (c¢) kilo~
gram (d) liter.

The basic unit of capacity i; the Metric
System is the (a) centimeter (b) gram

(¢) liter (d) quart,
L



(Gogl IV ) 9.
(Goal V )-10,
(Goal V ) 11,

i

(Goal V ) 12,

(Goal VI ) 13.

(Goal VI ) lLl.u

The basic unit of mass in the Metfic System
is the (a) liter (b) gram (c) bound (d) meter. .
The meter isvequal to (8) 36 inches (bh) 40O
inches (c¢) 39.37 feet (d) 39,37 inches.

One kilogram is equal to (a) 2.2 cunces

(b) 2.54 ounces (c) 2.2 pounds (d) 2.5, 1lbs.
One inch is equal to (a) 2.56 centimeters
(b) 2.54 centimeters (c¢) 2.L45 centimeters
(a) 2.65 éentimetevs.

The beoilirz point on the Celsius thermometer
is (a) 98.6° (b) 212° (c) 100° (d) 32° .

The freezing point on the Fahrenhelt
thermometer is (a) 212 ° (b) 0° (c) 100°

(@) 327 .



Resources

A. Text

Modern Chemist>y, pp. 1-7, 11l-15,

Concepts In Chemistry, p. 673.

B. ILeboratory Experiments

Experiment # 2, pages 127-128.,

In Lab Manugl, Exercises and Experiments in Chemistry.

_//

C. Proklems and Questions

Modern Chemistry, p. 25, No. 3, L, 5.

" Modern Chemistry, p. 26, No. 16,

D, Film Strip
i What is Chemistry? McGraw-Hill,




Advanced Study

Section 1

BEHAVIORAL OBJECTIVES

1. Convert a number to scientific notation.
2. Write any number in scientific notation.
3. Multiply, add, divide, or subtract numbers written in

scientific notation.

Activities

1. Text

Modern Chemistry, pp. 18-22.

General Chemistry Work book (Freeman) pp. 2-6.

2. Problems

General Chemistry Workbcok (Freeman) p. 13, No. 1, No. 2.

- See Teacher B r Progress Test. You must be accurate 75 % on the

AProgress,Test. Consult the teacher.




Goal

Joal

Goal

I
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IIT
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Section II  Matter and Its Changes

Given the assigned activities you will (with 75% accuracy)
on the LAP Test. |

Define orally or in writing the following properties of matter:

a. physical propertiles

b. chemlcal properties
Identify a reaction as a physical or chemical charge

Name and define the 2 types of mechanical energy and the two

types of chemiczl rezactions
List l} genersl forms of energy

Name and define £ zgents used to bring about or control

chemical reactions



Advanced Study

Section II

Write an essay of 500 words on the conservation of mattor

and energy.

NOTE: You should check with your teacher Lefore writing the

essay. The essay must follow che accepted format for

sciencs papers.

'See teacner for Progress Test,

You mast be accurate 70 % on the Progress Test. If not consult

the teacher. Proceed to Section II if you achieve 70 %.




Section IT

Resources

A. Text

Modern Chemistry, pp. 8-11.

Modern Chemistry Fundsmentai Concepts (Geffner) pp.3-l.

Concevts in Chemistry (Greenstone, 3utman, and Hollingsworth,

D. 9.

B, Laboratory Hiperiments

pxercisez and Sxperiments in Chemistry, Experiment # U,

7‘ » _!.31 v
C, SGuestions

Medsrn Chemistry, p.25, Ko. 3, L, 5.

D. Filmstrip

"inergy of Reactions" # 10808 EB

i
L]

Leoy .
Heat &ffects-Chemical and Phase Change Compared

Parts I and II #96-2152 b

10




Goal

(I)(111)

Self-Gvaluation Section II

I'

1.

I1I1.

Select the letter of the correct anéwer

Choose the example that is not a physical property

{a) density (b) nolor (c) oxidizing ability (d) melting
and bolling points

Seléct the sxample that is a chemical property

(a) ability to burn {b) hardness (c) crystalline or

amerphous (d) melting point

The 2 forms of mechanical energy are

(n) electrical and chiemical (b) chemical and potential
{c) radiant and potential (d) kinetic and potential _
select “he item that is not an example of potential energy
(2) water behind = dam (b} a lump of coal (¢) football

at rest {d) log that is burning

Indicate whether sach involves a physical or chemical change
(a). sugar dissolving

{(b) ice melting

(¢} a knife rusting

(a) leaves changing color
Define

a. endothernic

b. exothermic

13 : P
c. kinetic energy

d. potential energy

11



(1v) IV. List 3 forms of energy other than mechanical energy

(v) ~ V. Tlectric z2nd lizht energy are agents that bring about or

Q

conbrol chemical changes, Name 3 other agents.

12
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RATIONALE (THE LAP'S PURPOSE)

Have you ;ver thought about how difficult it is
to unlock the mysteries of the earth? A cube of sugar
dissolves in water, but a plece o sodium reacts vioclently
with water. Yet sodium and sugar are made up of similay
atoms.,.’
| In this leerning activity package you will bring to-
gether the history and experimental evidence that was
reaponsibie for the development of Dalton's Atomic Theorye.
Dalton's theory 1left #hese important questions unanswered.
If atoms were hard invisible particles, how could atoms
of different elemsnts combinse to form compounds? Why did
gome elements combine readily and others nof as readily?
You will also consider the arrangement of electrons within
atoms,; the make-up and distribution of electron shells,
and the different methods of representing atomic structure.

In crder to proceed through & course in basic chemistry
there must be a basis for explaininé physical and chemical

changes. All changes involve interaction of atoms which

necessitates an acceptable modei. for the atam.‘



BEJAVIOQRAL OBJECTIVES
Section I \

After completing the suggested activities you will he ablo tn
(with 70% accuracy on the LAP Test)

Goal I, ?

1. State how the early Greek scholara defined matter.,
2., List the contributions of the Alchemists
Je Wrilte Bohr's definition of an atom

Goa II, Define

1. atoms
2, Tsntops
3.atomlie number
li» Mass number
Y. Avogadro nunber
Ce M L D
7. atomlce mass

“

Goal I17.

gaizulate the murber of Eramd’ of atoms in one mole of &n elemeat.
Foal IV,

", Llst the 2 peets of an atom

2., List the kinds of particles found in the 7 parts of en atom.
3. Compare the size of ths particlesr n en sium,

- i



" ACTIVITIES

I. Textbooks
1, Modern Chemistry (Holt) pp. 28=40

2. Concepts in Chemistry (Harcourt) pp. 23, 25, 29, 132-133

3. Chemistry (Silver Burdette) pp. 68=80, 200~201

. Pathways In Sclence (Globe) pp. 72, 149-150
(papgrback)

5. Modern Chemistry Concepts (Geffner) pp. 32-33

IT, films snd filmstrips:
The Atom Eyegate House

S T e

Atomle Energy Encyclopedia Britannica

Ter!od Table McCGraw Hill Company

v

Ezpiaining jfatter : Atoms and Molecules Encyclopedia Brltannica

o e

11T, Chiarts:

Psrilodic table chart




doer

1
Goal 2.
I
Goal
1V 3
Goal ’
Ty L.
Goel ¢
v 7
Goal
Ir o
Goal
IT 1.
Coal 3.
T
Gral9.
111
Goal -
11 10,
Goal
III 11.
GoallZ.
IX

SELF EVALUATION TEST

Greok scholars believed (1) matter was dostructibhle (2) matter
could not be divided (3) mattor did not.oxist (lL) matter was
indestructible

L ]

The thecory that electrons move about the nuclens of an atcen in
orbits was given by (1) Dalton (2) Democrites (2) Chaduicl

(l4) Bohr R
Which of the following is not cne of the four basic olements
{dentified by the early Creek scholars (1) fire {2) beat (3) ainr
(1) water e
‘he part of the atom that is very small and deuse is the

{1) slectron shells (2) nucleus (3) energy lcvels (l) electron

o rE e ————

Ihs particle that has the smallest mass is the (1) proton
{2} neutron (3) hydrogen nucleus (li) electron

AR o s

. A wmote consists of the number of chemical unites glven by the

(1) atomic number (2) mass number (3) avogddro number (L) Isotope
riemher '

e

Isotopes of a given eliement have identical (1) mass number
(2)nuclear structure (3)atomic number (l}) atomic weights

———— e r————

Tne mass in grams of one mole of naturally occurring atoms of
an element is called the element is called the elements (1) atomic
weight (2) gram atomic weight (3) atomic number (L) mass number

The smallest particle of an elemsnt that can exist either alone
or in combination with other particles of the same element is
the (%) electron (2) proton (3) neutron (ly) atom

The atomic mass of an atom is its mass expressed relative to
the mass of a standard atom which is assigned a relative mass
of exactly 12. This standard is ths most common isotope of
(1) hydrogen (2) oxygen (3} carbon (L) helium

The number of moles of atoms in 6.078 grams of magnesium (atomic
weight 244.312) is (1) 1.0 (2) ©¢.500 (3) 0.250 (L) L..00

3
The Avogadro ?gmber ot particles is (1) 90.3 x 16l (2) 6.02 x 1023
(3) 70.2 x10°7 (4) L4.01 x 1023



ADVANCED STUDY

1. Why was carbon 12 developed as a new standard for relative atomic
We:‘i.gb-ts .

2, If 1 gram-atom of lithuim weighs 6.9l grams, calculate the
approximate weight of a single lithuim atom.

3. Make a chart of 7 Isotopes giving the atomic numbers, mass num-~

ber, and composition of nucleus. (number of protons and neutrons)
1

#See the teacher for your Progress Test.




SLGTION IT
BEHAVIORAL OBJECTIVES

After couploting the suggested activitlea you wlll dba able to

(with 70% ecocuracy on tho LAP tost)

Goal I. List the 4 Quantum numbers

Goal

II. Define the following:

1. octet o,
2., The L4 Quantum numbers listed in Goal I

III. Write the principal Quantum number, energy levolg oxr sholl
for a gilven element.

I7. List the maxirmm number of electrons that cen be found

in each energy level.
V. Name the letter designations for the secondary Quantum Number

llustrate the orbital notation for all of the firat 20
elemonts in the Periodic Table.

{ VII. Write the Electron Conflguration for all of the first 20

elouonts in thoe Periodic Table.

VIII, Draw thrc £lectron Dot dlagram for all of the first 20
elements in the Periodic Table.



ACTIVITIES SECTION II
»Io Textbouks
1. Modern Chemistry (Holt) pp. 54=57

2. Concepta In Chemistry (Harcourt) pp. 42<li6, LB-51, 55-56

3. Fundamental Cancepts of Modern Chemistry (Geffnor) pp. 3085~ L0OO

L. Atomic Units (Merrill)
5. Chemical Systems (CBA) pp. 32-36
II. Pamphlets
1. Inside the atom (Genexral Electric)
?. The World Within The Atom (Westinghouse)
3. Frontiers of Nuclear Physics (American Publications)
4. Atoms, Crystels, Molecules (American Publications)
III., Films and Filmstrips®
1. Atomic Energy = Encyclopedia Britannica
2. The Atom = Eye Gate House Inc.

#3, Atomic Structure And Chemistry - McGraw H1ll




SELF EVALUATION TEST

Section II
JAPS Y
4r 1. A set of four quantum numbers describes all of the following
characteristics of an orbital except (1) shape (2) position with
respect to the nucleus (3) spatial orientation (L) directicn of
spin (5) nons of the above '

Heald e
T 2. %ﬂ? Eumbep of possibilities for electron spin is (1) 1 (2) 2 (3) 3
HeaQ I

~77. 3« The maximum number of possible electrons that can he found in
Y, the O or 5th energy level is (1) 8 (2) 18 (3) 2 (L) 32

oAy
Y L. The 1ighest energy level for an atom of Potassium is (1) K or 1
(2) Lor 2 (3) Mor 3 (4) N or Lt

—

Heal
177L 5o The following electron configuration 15’22522P3 is for : (1) neon
(2) manganess (3) Lithium (L) Nitrogen

Lsa9
%7111©' The following electron dot diagram Ca: is for the element
—m {1} Potassium (2) Carbon (3) Calcium () Cadmium

;_1: 30 [

¢
7T T L?E§l t?e subshells for energy level M or 3 (1) s (2) 8,P (3) S,P,D
) s, e
Heod

51 0. The Quanbtum number which indicates the average distance of the
the electron from the nucleus of the atom is called (1) magnetic
quantum number (2) Principal quantum number (3) Secondary
quantum number (l) Spin quantum number R
T 9. The nsme given to an outer shell conteining elght electrons is
) (1) sub level (2) Octet (3) sub orbital. %u) quantum

7T 10. Electron orbital notations show (1) electrons in the outer shell
(2) electrons in the first energy level (3) all electrons (L) last
energy level B




ADVANCED STUDY - SEOTION IX

1. Why are there only two elements in the firit row of tho Porlodle
Table and eight elements in the second rouw?

2. A, Make a chart of Electron Notations for

Lithium

Neon

Potassium

Kryptorn

Nickel :
Copper ' i
Bromine

Silver

Tin

Antimony

Barium

12, Lesd

Bismuth

Tungsten

Q o [ L [ ) o ] o -]

=1

-
—
o

—
=W
[ L]

L. In ths chart show
1. Symbel
2. Atomic number
3. Number of Electrons in Sublevels

i See the teacher for your progress test. If you score 70% or
above go on to the LAP test. If not see the teacher. If you score
TO% or abovs on the LAP test proceed to next LAP.
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I. Rationale ( reason why)

You have completed your study on atomic structure showing

how reactions occur bstween atoms. Now, you will learn to

write a shorthand.- method used by‘chemists for.describing sub-
stemces and the changes they underzo.

Consider this statement “qu molecules of a gas contain-
ing two atoms of carbon and two atoms of hydrogén in each
molecule will react with five molecules of a gas containing .
two atoms of oxygen in each molecule to produce four moiecules
of a gas containing viro atoms of.bkygen and one carbon atom

in each molecule'. This is extremeiy wordy. This could be

shown by writing:

2C.H + ' ' .
0212 sog-ma L4CO,+ 2H 0

In this LAP you will be writing symbols, formulas,
equations and balancing equations which will be beneficial

in studying all the LAPs that follow in Chemistry.




Chemical Iormulas and Equations

Section I Chenlcal composition and chemical bonds

L.

II.

I1I.

iv.

V.

VI.

VII.

VIII.

IX.

Define:

valence valence electrons
radical chemical formi:ila
molecular formula empirizal formula
molecular weight chemical bond
cxidation reduction
electronegativity forrmuia weight

Write the formula or symbol for common ions and give the
valences of each.

Define binary coumpounds and be able to name any compounds
when the formulas a:e'given.
Find the formula weight of any compound specified.
Find the percentage composition of any compound.
Define mole and give the number of moles in any gilven
compound ci+ deturmine the 1ass .

Determine the Empirical formula J8f a compound from the
rercentage composition of the compound.

Apply the rules of oxidation numbers and explain in writlng
how elements may have several oxidation numbers.

Write S values of electronegativiﬁies and show the re-
lationship between electronegativivy difference and ionilc
character. |

Define ionic and covalent bonding- giving the conditions
under which these bonds are produced. Select from a licth

examples of ionic and covalent banding.
5 :



XI. Define multiple covalent bonds and predict the number of

covalent bonds between atoms in examples.

XII. VWrite equations showing the energy change in ionic bonding.

RESUURCES

I. DBooks

[

. Chemisitry by Smoot, Price, Barrett pp. 52~-T2
. Modern Chemistry Holt, Rinehart, Costka pp. 79-113

Ccncepts In Chemistry»Sutman, Harris pp. 115-121

« General Chemistry Workbook, Pierce and Smith

o w1V

pp. 77-79 -
5. Solving Problems In Chemistry by Himes pp. 66-70

II. BEzxperiments- None
Special Instructions
ITI. A, With the completion of this entire LAP do exerclse 3

and N in Exercises and Bxperiments In Chemistry pp. 7-10.

B. Write out the answers and hand in questions 16, 18,

19, 20 page 50 in Modern Chemistry by Holt, Rinehart

and Winston.

C. Write out and hand in the answers to questions 11, 12,

19 pp. 62 in Modern Chemistry by Holt,., Rinehart and
Winston.

IV. Transparencies

Eyegate No. 540 ~ 003-29
Byegate No. 54O - 003-11
V. Charts

Atoﬁic Cibital Chart

Periodic Chart




Advanced Study

I.

II.

III.

Balance sach cf the rfollowing equations

1. Fe 013 + NH OHee==) Fel 1:)3 4+ NHhCI

Ly
2. Cu,s + zmos-—q cuU (N02)2 + Cusoh + N02.+ HZO

. CH + O,==»CO + HO
3 I 2 2 2

L. Ce(IO3) + HC O > Cy (Caou)3 +I,+C0o, +H

L 2%39, 0

2

. MnCl_ + Br °+ NH, OH ——% MnO_ + NH Cl+ NH Br + H_O
5 2 2 ) 2 N L 2

Find out how light affects the emulsion on a photographic

film., What chemical reactions are involved in the develop-

ing of the film?

A. Fina out what is meant by "flash point"
B. What kind of reaction is a metathesis reaction ?

C. Why are same foods and beverages stored in brown bot-

tles?



Self-iwvaluztion Sesetion 1 LAP 2

Goal I 11l in tie blanks
1. The formuls representing the simplest whole number
ratio of atoms of the constituent elements in a

compound i1s

2. 4 formula using chemical symbols to represent the

composition of a compound

3+ A chemical formula denoting the constituent elements

and the number of atoms of each

L. Any chemical reaction which involves the loss of

one or more electrons by an atom

5. Any chemical reaction which involves the gain of

onsg or more electrons

6. The formula weight of a molecular substance

7« Ths sum of the atomic weights of all the atoms

present in a chiemical formula

8. One of the electrons in an incomplete outer shell

of an atom.

9. The property of an atom of attracting the shared

electrons forminga bond between it and another atom.

10. A charged group of covzlentiy bonded atoms.

Goal II Complete
Name Formula Valence
1. Carbonate

o 2. Peroxide

ERIC

5



. Mercury (IT)

. Hydrogen Sulfate

Chromate

. Barium

-~ O Ui & ow

. Ammoirium

Silver

Chromium

O v o™

10. Sulfide
.Goal III Supply the nsme of each ccmpound

. CC1

I

e
.‘A02~5
. Su Cl

32

. A

3(?ou?
. NH NO
3

L

1
2
3

3
L. Ph(NO
5
6
7 ® f:LgC2}I3 02 B |
8

9. FeO

. 10. co’

- Goal IV. The formula weights of the following are
1. K 50 '

L | -

2. Ba(om) 81,0

.

3. Ca(OH);'

Lo Fe C

L
5. Na_C
6




Goal V

1. Determine the percentage composition of iron in

Fe 0 .
23
A. The formula weight of Fe 0 is
23
B. The percent of iron in Fe_ 0 is
<3

2. Determine the percentage of oxygen in 002

‘A. The formula weight is

B. The percent of 02is

3. Determine the percentage composition of Ca (POLL)2

3

A. The formula weight cf CaB(POu)zis

B. The percent of calcium is

C. The percent of oxygen is

Goal VI, Select the letter of the correct answer
1. Two moles of hydrogen molecules has a mass of

(a) 1 gram (b) 2 grams (c¢) 8 grams (d4) L grams

2. The number of moles of sodium chloride represented
by 117 g. of this compound is
(a) 1 (r)2 (e) 3 (da)L

3. The number of moles of nydrozgern atoms in 0.50 mole

of natural hydrogen gas is

(a) 1.0 (b) 0.25 (ec) 0.50 (d) 2.0

————

he LOO g. of Ca(c2h302)2

of Ca (CH 0 )
2222

is egual to how many moles

{(a) L moles (b)) 2.53 moles (e¢) 2.35 moles
(d) L.5 moles

Goal VII,.

1. vhat is the empirical forrula for a campound



with composition of 5C © Fe and 30 % 0 2

(a) FeO () Fe703 (9) FeBOh (d) F3203

2. What is the empirical formula for a compound

that is 1.24% hydrogen and 98.56 % Bromine.

(a) }1131»2 (b) H Br (c) HBBr (a) HBr
2
3. A certain compound was found by analysis to he

. 27.48% magnesiuwm, 23.€ 3 phosphorus, [;8.58% oxygen.
It correct empirical formula 1s
(a) MgE(POu)Z () MSB(POLL)z (c) Mg (poh)
(a) ng_(?0)) .

. Goal VIII Complete the blanks
, N

1. The “oxidation number for each atom of a free element

is

2. The oxidation number of metallic sodium is
3. The oxidation number of the copper II ion is

L. The usual oxidation number of oxygen is

5. The sum of oxidation rumbers of all atoms in

- caleium chloride is

6. What is the oxldation number of nitrogen in the

nitrate ion

Goal IX. cComplete the blanks
1. The electronegativity Aifference for covalent

.

.

bondsAis ; L
2. ‘The range electroneéativity difference for ionic

bonds is

3. The more active metals have (higher, lower)

electronegativities




L. The gases that aren't assigned electronegativities

" Goal X

ety

Goal X1

are

S. The:most electronegative element ig

6. The second most electronegative is

Write in the blank whether the following are ionic
or covalent

A.
1. Mgo
2. HF
. NO_- ‘ | -
L. KI
5. 3¢
2
Be

1. In covalent bonding ions are

2. In ionic bonding lons are

Write the number of bhonds for each

1. Na 80
2

Iy

2. CE

3. CH
Ty

Goal XII

26

Le F

ey

o ' ) ’
l.. Write the equation showing the ionlzation energy

of sodium

]

2. Write the equation showing the electron affinity

: .Qf:chIOrine*

”Bszwfite the_equation for the breaking up of magnesium;

9




Section II Chemical Formulas and Equations LAP 2l

Behavioral Objectives

Gosl I
Goal II

Goal III

. Goal IV
 Goal V

Goal VI

'Write,chemical formulas correctly by'supplying the

symbols and valences of each.elément present.

Write chemical formulas for .ompounds that contain

radicals, supplying the correct valences and subscripts.

State how some elements have variable valences and

‘write compounds with variable valences and name the:

compouhd..

‘Determine the valence number of elements within a

radical.

Determine the use of coefficients in equations and

the total number of atoms in compounds.

Ao Balance'any‘equation

B 'Define'product, -reactant ahd balanced equation.

10



Self~Evaluation = Section II Chemical Formulas and Equations

Goal I
1. Write the chemical formulas for the following.

a. sodium oxide

b. calcium fluoridév

c. potassium nitrite

~d. antimony,trichlorida'

e. mercury II chloride

- fe Iron II oxide

g. cuprous sulfide

h. sodium peroxide

1, diarsenié¢ pentasulfide

. j. carbon monoxide

Goal-Ik.
2. Write the valqnce in the ‘blank of the underlined

element in each compound.

11




goal III 3z Name these compounds

. NH

.
-

(Mo
I 2)

[N}

Mg3 (POL'F)2

Fe (S h)

Na 02

2
g Cl

2
. Fe (0Om)

o L W

3

B. Give the valences of the following

. Iron I

1
2., Iron III

Hercury II

3.
. Chromium
5.

acetate

Goal IV Iy A, Write the valence number of the following
(1H, )

Ly

o

(003)
(Pou)

Cr OLI-

HCO

3

-

4

i

[
+

~ o Ul Fow

CZH302

B. %What 1s the wvalence of each underlined element
in the radicals?

14
0

o

| 1€2)

wm & w o
ja sl
[e!
b‘.,O

12




&

Goal V' Give the total number of atoms present in the following

1. H¢C O
3

2. 8, H, 0,
. 2B_ 80

3 > 59,
. 5H O

Lo BH,

5. 2Na2 (80 )

2 W

6. A12 (co3 3

Goal VI A. Balance the followin =quations

2

2. Cu +'o2 ~—3 Cu O

3. Mo, 0p + H,j < Na (OH) = 05

u.vAg‘Ncs * HOL ~> Ag CL + K NO_

P+ 0 ; P 0
5 - 2 -i> 1 10

6. ?a C12 f H280u fa% Ba SObr + HCL

7. A12 (50&)3 + Ca(OHJ2A~—>lCa 56, + 41 (OH)3

8. AL + Fo Cl, =% Al_Cl + Fe
3 g 73 |

9. KO10,— Kol + 0,

10, Ca (NO.) + NaCl— CaCl + Na (KO )
_ 372 . 2 37

B. Name the products of the following reactions

17 zinc + cpppér(II)’Sulfate ' a.
"2. copper + éhlofine ; ' | b.
3o‘calcium oxidé + water B
'h;,pﬁqsphorus + . oxygen e B a.

T hydrochioric acid +,sodium-hydroXide.g.~~~~
LT o . b
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RATIONALE: (reason why)

1)

.t we wmul to nsature."
- Niels Bohr

"Our exogeriments are questions th

n
¢

You khave just completed yvour study of chemical formulas and
equations. In this LAP wvou will be applying this knowledge in
studying the physiczl states of matter which involves the study
of' Gas Laws, molecular composition of guses and the general atudy
of liquids .and solids. It is through the study of the vroperties
of gases that we have gained the most useful explanations for the
nature of all forms of matter and especially so in the case of

solutions and suspensions which you will study in your next LAP.
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ERIC

Aruitoxt provided by Eic:

BEHAVIORAL OBJECTIVES:

After completing your prescribed courss ctv shudy, unless otherwise
specified, you will be able to demonstrate vour knowledge of the
following objectives in a Propress snd /oy LaF Test.

I. Discuss orally or in writing all of the fellowing properties of
gases 1. tsrms of molecular kinetics. (Kinetic Theory)

. bteunesrature

L :
J. pressure

3. compressibility
L. diffus’on

iis Solve the foliocweing:

1. Usivig Boyle's Law: deftermine the new volume et a new pressure.

2. Using Charles' Law: determins the new volume st a new temper-

ature.
3. Using a comvination of these laws.: Given the temperature,
voluwne and pressure, deternine:

2. The new volume when given the new temperature and niessure.
b. The new pressure when given the new volume a~d temperature.
c. The new temnevature when given the new volume and pressure.

IT. a. Determine the przssure of a dry gas if it is collected over water
in a eudiomster tube in the laboratorv,

b. Determine the pressure of a gas ccllauted over mercury.

o
]

IV. a. Determine the density of any gas undsr standard conditions.
b. Determine the svecific gravity of gzses.
¢. Convert Celsius readings to Xel in.

V. a. Name the 6 crystalline systemas.
b. Make drawings of each of the 6 crystalline systems.

¢ Demonstrate that you understand ionic crystals, covalent crystals,
and metallic crystals by naming or seleciing examples of each.

VI. Discues orally or in writing:
2. The stability of water
b. Behavior with metals
c. water of crystallization

d. Behavior with metallic oxides

2



VII.

b. Name the 3 possibleg
c. Name the 3 wossible

a. @Write the possible tynes of molecules

"Concepts in Chemistry", Huircourt-irace,

1 in H.0.
[l

ilactenes involvaed in HL0.
[

found in Jster.

.
LT
L OO0

pp. 1i46-150

II. 'Modern Chemistry", Holt, Ainehart, Winston, pp. 125-182
III. '"General Chemistry", Selwood, pp. 57-7i

IV. "Chemistry", 3ilwer Ruvdath, o, 130139
Milmstrips:
Boyle's Lauw - o. 103 09 EAR
Cnarles!' Law - ¥Wo. 1068 10 EB
Cassette:

w“allensak -~

C-7706

Activities:
I. mBxercize 9,

Complete
Liaws."

"The Gas

textbook

O

ERIC

Aruitoxt provided by Eic:

1 zs¥xercise 10,
egcular Convnosition of Gases.

Temperature Conversion

page 31, in your Labcretory Manual on

page 323, in your Laboratory Hanual on
]

Hand in the following problems in Group 3, page 157, of your
29, 30, 31 and 32.

There are no experiments.

Lo



I.
GOAL
I
II.
GOAL
111
LII.
GOaL
TI1I1
¢ Iv.
GOAL
II

-~

Self-Bvralu:+tion

iy ToLu
! oot

Criemigtyy

Select the letter of the currect anwers
i< unsatisfactory be-

»iv has 2 very low den-
t.emnerzture and pressure

1. The expression "a cubic foot of air"
cause (a) alr volume is negliginls (b)
sity (c) gas volume is derendent on ite

(d) gas volumes are hard to mcuours.

Yot :ve these charac-
A1y te raerdon Leshwﬁn {b) filling
23 Lie same rate.

2. According to the Kinetic
teristics excect (a) moving vrnt
21l available anice (e¢) dwffus-.

Thf‘;r.;:r-ii, R Rt a LI o ‘t"' ‘

3. The temn:ratu=: of ¢ 7as Is an fnadie=tior of rthe (a) average
nergy ¥ the ras woleculas (D) b 1hes) onergy of the gas
moleculss (c) total enerzy ot toe 7w.g soizenles (d) lerge volume
of space hetween the molascules. - _—

1. ™he expreasion stancard temperzture ie (2) the Celsius tempera-
turs of melling ice (b) the Celsius terirerature of boiling water
(e) zerc dnb“cPs selvin (d) the {eivin temperature of stesn.

5. ‘"as process of anresdiag ont gr-mtaneously to fill a space uni-
formly is char- cteriatic of gaves and is known as (a) condensa-
tionn (b) difrusion (e¢) evavoration {d) nonpelarity.

6. The low density of ¢ gas is deternined by (a) the gas particles
bombarding the walls oft the coniaizanr (b)) the particles simply
noving apart (c) the particle: of the ges.being far apart (d) the

rticles moving in hetween other 5:n prarticles.

A gas collected is co‘lected over wuter at 229C. The vapor pres-
sure of the water % 22°C is 23.6 im. and the barometer reading is
760 MN., hat is the pressure of the dry zs3? (a) 756 ¥n. (b) 23.6
Mn. (e¢) 732.4 lin. (d) 779.6 Mn.

A eudiometer tube contains a gas sample collected over water. The

water level inside the tube is 20.4 FMm. higher inqide than outside.
The pressure is 730 im. and the teamperature is 22°C. The corrected
pressure dus to the difference in levels is (a) 709.6 dMm. (b) 750.4
Ma. (c¢) 755 Mm. (d) 728.5 Im.

In an experiment 35 Ml. of hydrogen was collected in a eudiometer
over mercury. The wmercury level inside the eudiometer was 4O Mm.
higher than that outside. The tempnerature was 2S°c and the baro-
metric pressure was 740 Mm. Correct the volume of hydrogen.to

STP. (a) 29.5 Hl. (b) 35.5 Ml. (c) 50.C Ml. (&) 450 Ml.

4 (con't)



Self-Evaluatica - Chemistry I - LAF 25 (2on't from p. U4)

V. 1. 4dhat is the denéity of sulfnr dioxida vwader gtandard

ccnditions?
GOAL (a) .6L grems per iiter (%) 2:87 eizmz2 per liter
Iv
{(c) .35 grems per liter (d) 2.1}, grams per liter
2. € x 1023 nolecules of 2 gas erusls (2) one mole (b) a
molar volume (c) 22.4 litcrs under standard conditions
(d) all of these e
3. Change the following tenpe.:viaves vo tha Kelvin Senle.
(a) 20°% _ Oy B8
(¢) -12% (e3 -1507%C
YI. . 7o find zhe specific zravii- of oxveen using gir as a
stendazd, divide the msus of .as liter of oxygen by
(a) ¥ (b} 1.29 grumz/liter (e¢) 22.4 liters {d) 1.43
GOAL grams/liter. -
v
2. One liter of gus hns 2 mass cf 0,77; grams. Calculate
" its specific gravity, oic zvaadard.
(a) 12 (b) .600 (e¢) .60 ({d) .1:0
VII. 1l. The smallest portion of tLiic crystz2l lattice which deter-
nines the vattern of the lattice ztructure is the (a) mole-
G0AL cule (b) cube {c¢) unit eceil (da) ica
v '

2. The crystal system 4n =h:ich Lhe I uxes are at right angles,
but oaly the two lateral uxes are equal is (a) cubic
(b) tetragonal (c) triclinic (d) orthorhombic

3. Crystals of common tshle salt (NaCl) are (a) isometric
(v} octahedral (c¢) triclinic (3) orthorhombic

4. Generally speaking, compounds consisting of Groups I & II
metals with Groups VI % VII nonmetals, are (a) ionic cry-
stals (b) covalent crystzls (c¢) metallic crystals (d) mole-
cular crystals ' '

5. Crystsls that are hard, have high melting points, and are
nonconductors are classified a3 (a) ionic crystals (b) mole-
cular crystals (c) covelent crystals (d) metallic crystals

5 {con't)
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VI.

ERIC

Aruitoxt provided by Eic:

Self-Evaluation - Chemistry I - LAP 25 (con't from p. 5)

VILIT.

IX.

1.

n
"

As liquid water solidifies its (a) volume decreases
(b) mass increases (c¢) volume increases (d) density
increases '

In the water molecule, the %10 between the o hy-

t
drogen-oxygen bond is (a) 1u0 (b) 1059 (c) 20° (a) 6n°

In liquid water, the number of molecules usually ranges
from (a) 2-3 (b) 5-6 (c) 3-4 (&) 4-8

Nater reactz w1rh oxidea of sevewnsnl non-metals to farm
a{n) (a) anhydride (b) hydéride (c) solution containing
a bage (4) solutlon containing sn =ao

.
S A
AR Y

1

Water of hydration is driven of'f from a crystal by
{2) dissolving the crystal (b} hesting the crystal
strongly (c¢) filtration (&) adding an acia

Hydrated crystals contain (z) anhydrous compounds (b) non-
polar bonds (¢) nydrated ions (d) none of these

#hat two particles are present in water besides ordinary
H,0 molecules?
ab

.b.

(3]

How many isotopes of hydrogen are there

Arite the formula for the hydronium ion,

Give the formula for heavy water.

Name the three possible ions found in water.
a.

b.

C.

6



Chemistry T - LAP 25

Advanced Study:
often found today by using

Mnlecular weighta of ma:terials v
Vrrite » navoar on ins a snectrometer works

1.
a mass spectrozrarh,

in this regard.
woto e it in energy

2. Fiad out whuat the Law of Hese Is
calculations. FHalke 9 written rencrt.
wridte - roe-

Y . Pnid
SRR ol

7oigg and W. L. ¥ g

3. Look ur th:i liven ar W, E.
port on the processes they uaed to detarmiize crystal gtructures.

‘‘rangistors work bes.umse they cont<in crycstal defects. 'Write a

reéeport on hew transistors wore,

¢ vhich {1 watrueca el

5. B. Huxe models of each erysual syaien.
b. Coliect crystals

ERIC
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RATIONALE: (Resson Why)

Is a window pane a liquid? Is a hard lump
nf paraffin a s0lid? Such questions may seem to
have easy answers but they really do not. A
search for the answer comes, through the forces
acting between the atoms and molecules and in the
scientific meaning of the words. Problems of so-
lubility are problems in chemical equilibrium,
After studying the previous Laps, you are able
to confront the problems and arrive at complete
and logical answers. This Lép will give you the
proper background for your next study of Ioniza-

tion.



BEHAVIORAL OBJECTIVES:

After completing the program of instruction, you will be
able to: -

-

I. Demonstrate your understanding of the following terms by
writing definitions and giving examples of each.

a. dissolve and melt

b. miscible and immiscible

c. dilute and concentrated

d. solute and solvent

e. adsorption'and absorption

f. molality &nd normality

g. suspensions and saturated solutions

ITI. Determine the influence of temperature and pressure upon the
solubility of:

a. a gas in a liquid
b. a solid in a liquid
III. Distinguish between the following:
a. true solutions and colloidal suspensions
b. internal and external phases of colloidal solutions
¢. Brownian movement and the Tyndall effect
IV. List nine possible types of solutions and give examples of each.

V. A. Explain the term saturated solution in terms of solution
equilibrium

B. Explain the types 6f colloids and list ressons why colloidal
suspensions don't settle upon standing

VI. Denonstrate the methods by which suspensoids may be prepared
and precipitated

VII. Compare emulsoids and suspensoids




RESQURCES

Books:

"Modern Chemistry" - by Holt, Rinehart and Winston
pp. 183-201
pp. 217-251

"Concepts in Chemistry" - by Harcourt and Brace
pp. 180-200

"Chemistry" - by Smoat, Barrett and Price
- pp. 307-314
"General Chemistry - by Selwood
pp. 202-219
- "Modern Chemistry, Fundamental Concepts" by Geffner
pp. 162-182



SPECTAL ACTIVITIES

¥# BExperiments:

5.

"Exercises and Experiments" by Metcalfe, Williams, Castka
"Colloidal Suspensions" - Experiment 32

(Complete all questions concerning 001101dal suspensions
on page 210 in your Lab Manual)

"Adsorption" - Experiment 33
Pp. 211-212

"Solubility," "Rate of Solution,“ "Heat of Solution"
Experiment 22
pp. 175-178

"Solubility Curve'" - Experiment 21
pp. 179-180

"Solution and Molecular Polarlty"

Pp. 167-169

# Exercises:

l.

2.

Exercise 15

pp. 53-54

Exercige 12

pr. U43-46

+ Problems 1, 3, L

Pg. 201 in Modern Chemistry

3% Cassettes or Film Loop - A. B. Dick

Parts I and Parts II
Heat Effects - Chemical and Phase Change compared



IT.

ITT.

Iv.

ADVANCED STUDY

Assume that you have a substancé whose molecular weight
is known. Describe an experiment that you could perform
to show (a) that the compound produces ions in solution
(b) the number of ions formed per molecule of the com- |

pound.

a. In what respects does the dissolving of a solid in
water resemble the melting of a solid?

b. In what ways are the two processes different?

a. Explain why dissolving many compounds in water involves
both chemical and physicel changes.
b. Explain whether or not a chenical change occurs when

carbon tetrachloride dissolves in OQctane.

In absolutely pure water, the water molecules are linked
in groups by hydrogen bonding. Alcohol molecules are
linked by hydrogen bonding. Wwhat changes take place when

alcohol dissolves in water?



GOAL 1I.
I

Select the letter of the correct answép.

1.

2.

10.

SELF EVALUATION

v e e -

The dissolving medium in a solution is the .
(a) solute (b) suspended phase (c) solvent (d) precipitate

Ethyl Alcohol and ether are .
(a) immiscible (b)'completely soluble (c) completely misci-
ble (d) slightly soluble in each other

A solution in which the dissolved solute and the undiasolved
solute are in equilibrium is .

(a) saturated (b) dilute (c) concentrated (d) miscible

Evaporation of a solvent from a solution of a solid in a
liquid causes the solution to become .
(a) more concentrated (b) more dilute (c) supersaturated
(d) unsaturated

All mixtures of gases are

(a) suspensions (%) colioidal dispersions (c) electrolytes
(d) solutions :

To determine if a solution is saturated, unsaturated or super-
saturated '

(a) heat it (b) stir it (c) add solvent (d) add solute

Adsorption means the

(a) concentration of

(b) concentration of

(¢c) concentration of

(d) concentration of
liguid

gas on the Surface of a gas

liquid on a gas

gas, liquid or solid on a gas

gas, liquis or solid on a solid or

O www

Molality means the concentration of a solution expressed in

(a) grams of solute per 1,000 grams of solvent
(b) moles of solute per 1,000 grams of solvent
(c) grams o7 golute per 100 grams of solvent
(d) moles of soiute per 100 grams of solvent

Normality means the conceuntration of .

(a) a solid in a liquid measured in liters

(b) 2 solution expressed in liters

(c) a solution expressed in gram equivalents of solute per

: Lliter of solution

(d) a solution expressed in gram equivalent of sclvent per
liter of solution

The example of a suspension that does not exist is .

() liquid in a gas

(b) gas in a 1liquid

(¢) gas in a solid

(d) gas in a gas

6 (con't)



3elf Evaluation (con't from p. 6)

GOAL TIT.
IT

III.

GOAL
III

1.

The solubility of solids depends upon all of these except

(a) nature of the solid
(b) solvent used

(c) temperature

(d) pressure

As the pressure increases, the solubility of gases .
(a) increasecs

(b) decreases

(¢) remains the same

(d) varies randomly

Increasing the temperature causes the solubility of gases in
water to

(a) increase sllghtly

(b) decrease

(¢) remain the same

(d) increase greatly

Lowering the temperature of a saturated solution of sugar in

water causes

(a2) sugar crystals to separate from the solution more slowly
than the solid crystals dissolve

(b) sugar crystals to separate from the solution faster than
the solid crystals dissolve

(c) solid crystals to dissolve more rapidly

(d) sugar crystals to separate more slowly

Gases arc most soluble in water at .

(a) high temperature low pressure
(b) low pressure, low temperature
(c) low temperature, high pressure
(d) high pressure, high temperature

Most solids have positive heats of solution and .
(a) are more soluble in cold water

{b) give off heat when dissolved

(¢c) are more soluble in hot water

(d) are more ordered in solution than as solids

The number of phases in a colloidal suspension 1s at least

&) 1 (b)) 2 (c) 3 ()

The range of particle size in a colloidal state is from
(a) 4% to 10 a°

(b) 10 A° oo 1, 000 A°

(e) 100 a° to 1 000 A°

(d) 1 A° to 10,000 4°

-7 (con't)



GOAL
IV

GOAL

Self Evaluation (con't from p. 7) -.

30

Iv.

A colloidal suspension may be prepared by mixing water with

a) gelatin
(b) dextrose
(¢) sugar
(d) table salt

In a colloidal suspension, the dl8persing mediunm .
(a) must be a liquid

(b) may be a solid

(¢c) cannot be a gas

(d) is always a solution

The scettering of light by acolloidal dispersion, when light
is paread through it in a dark room illustrates .
(a) dialysis

(b) electrophoresis

(c) Brownian Movement

(d) Tyndall effect

Brownian movement is an indication that colloidal particles
are .

(a) attracted to lons

(b) bémbarded by moleculas

(c) struck by light

(d) activated by heat

Complete on the types of solutions

Solute Solvent Example
1. :
2
3.
L.
5.
€.
Te
8.
9.
4. Give the two colloidal disversions for the following:
a. fog
b. Jelly

c. rayonnaise

d. whipped cream
e. lvory soap

f. smoke _

B. Explain saturated solution in terms of solution equilibrium.

8 (con't)



Self Evaluation (con't fron p. 8)

GOAL VI. A. State 3 ways to condensate solute particles to colloidal
. VI size.
VII

(a)

(v)
(c)

B. Give the l general methods of getting particles to colloidal .
size. .

(a)
(v)
(c)
(d)

GOAL VII. Select the letter of the correct zaswer.
VI

VII 1. The milky colloid latex obtained from the rubber tree is
coagulated by adding .
(a) nitric acid
{p) ammonia
(¢) additional latex
(d) acetic acid

2. In order to precipitate soap
(a) ammonium chloride
(b) sodium chloride
(c) sodium hydroxide
(d) ammonium hydroxide

is added to the suspension.

3. When hydrogen peroxide is added to a water.sblution of hydro-
gen sulfide, sulfur precipatates out and is a colloid because

(a) 1t passes through filter paver
{b) it does not pasy through the filter paper
(c) it settles to the botton
) (d) it rises to the top ,
l}. Suspenscids that have water as the suspending medium are
- called .
{a) organosols
(b) hydrosols
(c) aerosols
(d) germisols

ERIC ' .9 (con't)




Self Evaluation (con't from p. 4 )

5. Aerosols are suspensions which have for the dispersing
mediunm . '
(a) a liquid
(b) a semi-solid
(¢c) a hydrosol
(d) a gas

6. The solvation of emulsoids accounts for .
(a) change in viscosity
(b) change in temperature
(c) change in hydration
(d) change in pressure

7. The example that is not a gel is .
(a) gelatin -

(b) dynamite
(c) film
(d) pectin
8. Most emulsoids are characteristically : .

positively charged
irreversible

st
) organic matsrials
)
) .
) easily precipitated by electrolytes

.10
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RATIONALE (REASON WHY)

Svante August Arrhenius
’ (1859-1927

syante arrhenius -ton 2 nobel prirce for his theory of
Tonization which enhanced the study of zolutions of =cids
and bases. His theory shoed that solutions containing
acids or base: conducted an electric current by releasing
charged varticles upon belng dissolved.

Your next lap will e on Acids, Bases and 521lts. Your
understanding of acidic and basic wroperties will be made

easier from studying ionizetion.

O

ERIC

Aruitoxt provided by Eic:



BEHAVIORAL OBJECTIVES: -

After completing your program of study, you will be able to

demonstrate your knowledge of the following objectives on a progress

and/or a Lap test unless specified otherwise.

I.

II.

I11.

Define and glve examples of the following:
1. Ionization Theory

2. ILlectrolyte '
3. Nonelectrolyte
4. Hydroniuwm ion
5. 3pectator ion
6, Anion

7. GCation

0. Electrolysis

Be able to predict whether substances are strong electrolytes,
weok electrolytes, or nonelectrolytes baced upon your stud& of
ionization.

Demonstrate your understanding of hyd-ation of ions by comparing
the dissociation process with the ionization process.

Be able to list and discuss the factors that affect the degree of
jonization

Draw a diasgram of an electrolysis apperatus, label the anode,'ca—
thode and indicate the anions and cations.

Wwrite ionization equations for moleculsr gubshances in weter and

tell the commnon ion of cach,



ACTIVITIES

I. References: ,
1. "Modern Chemistry" - Holt - pp. 202-215
2. "Concepts in Chemistry" - Harcourt
pp. 260-262 (Ionic Equations)
pp. 206-210
pp. 218-219
Pp. 204 (Ionization Theory)
3. "Chemistry" - Prentice-Hall - pp. 290-291
4. "Chemical 3ystems" - McGraw-Hill - pp. 131, 12, 5h8ﬂ 145
5. "Fundamental Concepts" - Amsco - pp. 87, 335-336 (Electrolysis)

pp. 178, 265 (weak and strong
electrolytes)

pp. 180 (spectator ioﬁs)
rp. 277-278 (reactions)
II. Problems:
1. Laboratory ianual - pp. 47-48 - Exerclise 13 = Ionlzation

2. Modern Chemistry Test - work on paper to hand in the following
on page 2z1ll,. fQuestion 2, 3, L4, 15, 19, 22.

III. Experiments - Laboratory Manual - pp. 241-242, #41
pp. 2h3-2h4L, #42
IV. Magazine:

"Chemistry" - September 1971 - pg. 25 - "in Ion - Exchange Fable"
by Rita Ho




Work Sheet to be handed in after completiné your beha&ioral objectives.
Using a separate sheet of paper, write the answers to the follow-

ing questions. Write complete, balanced equations for the reactions

in questions one through six. In questions one to three write equa-

tions according to the example.

Dissociation of sodium chloride Nat CT ~) Nat + CT
1. Dissociation of Coppner II Nitrate

2. Dissociation of Iron III Sulfate

3. Dissoéiation of calciwum bromide

. Ionization of water

5. Production of hydronium ion by complete ionizatlion of sulfuric
acid : -

6. Ionization of the empwirical form of aluminum chloride in water
s+ Explain briefly.

7. Liguid hydrogen chloride doesn't conduct electricity but hy-
drochloric acid does. :

8. Give two methoda of exverimentally measuring the apparent de-
gree of ionization,

9. Jater 1s a polar molecule.

10. One class of electrolytes consists of. compounds which because
: of their structure and nature should be 100% ionized in solu-
tion. However, experimental results indicate a degree of ioni-
zation less than 1007%.




Seli-Evaluation
I. Complete the blanks.

GOAL 1. The "Theory of Ionization" was first proposed by .

2. A substance whose water solution will conduct electricity is

called .

3. An atom or group of atoms that carries an electric charge is

called

L. A water solution of a substance that doesn't appreciably conduct

electricity is

5. A hydrated proton is called .

6. An ion in a reaction system which takes no part in the chemical

action is .

7. An ion that is negative is .

8. An ion attracted to the cathode of an electrolytic cell is

9. The using of electricity to separate compounds into simpler

substances 1is , .

II. A. In the gspace at the right tell whether the followlng are elec~

GOAL trolytes or non electrolytes.
II

1, pure water

2. Ethanol

3. Sulfuric acid

4. Sugar (Sucrose)

5. Sodium hydroxide

6. Glyecerol

B. Tell whether each of the following 1s a strong or weak electro-

lyte. 1. Nagsou

2. NaOH

Q. 3. KC10,




3elf-Evaluation (con't from p. L)
5. K Gy Hy 0p

III. Select the letter of the correct answer.

GOAL 1. The addition'of water to a solid ionic electrolyte. results in
ITT '

. (a) dissociation (b) ionization (c) polarizacion

(d) electron loss

2. The number of moles of ions produced by the dissociation of one
mole of CPE(SOLI_)3 is . (a) 1 (b)) 2 (ec) 5 (a) 17

3. Ionic compounds will conduct an electric current when they are

. (a) solidified (b) melted (c) frozen (4) dehydrated

L. Solutions of weak electrolytes are largely ___ . (a) atomic
(b) molecuiar (c) ionic (4d) dilute

5. The extent of the ionization of water is ___ . (a) slight
(b) zerc (c) greaf (d) devendent on the amount of solute

6. Solutlions of strong electrolytes are predominantly __ .
(a) atomic (D) molécular (¢) ionic (d) macromolecular

IV. List the five factors affect the degree of ionization of a solution.

a. b.
C. i d.
€.

V. Label this electrolysis avparatus.

1.

2.
3.
.




Self-Evaluation (con't from p. 5)
VI. 1In the space at the right, write the ionic equations for the

dissociation of the electrovalent substances in water solutions.

1. wa'c1”
2. Ké’ S
++ -

Zn (NO3)9

3
L. Kton
5

N 2

<+
. Li Cl




IT.

I1I.

Ivl

Advanced Study
A concentrated solution of a weak electrolyte differs markedly
from a dilute solution of a strong electrolyte. Using ammonium
hydroxide and sodium hydroxide as an examnle, explain the reasons

for conductivity.

whether sulfuric acid or sodium hydroxide 1s used as the electro-
lyte in the electrolysis of water, the reaction is essentially the
same and results in twice as much hydrogen as oxygen. Explain why

the results are independent of the electrolyte.

Arrange the following molecules in order of Jdecreasing ionic charac-

ter. PH3, NH,, AlBry, Rb Cl, Ca$, Mg, GaSe, KC1, MaI, ICL.

Represent pictorially the orientation of the anions surrounding

one cation in each of the following: Li ¥, LiBr, XF, KBr.
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RATIONALE

In previous Laps we touched briefly on the pre-
paration and properties of two classes of solutions
of great importance - acids and bases. Their unique
behavior can best be explained by applying your knowl-
edge acquired by studying your Lap on Ionization.
Acids have quite a dubious reputation, but their bark
is worse than their bite. Everyone knows that acids
must be handled with care, yet oranges contain two
types of acids that are so weak they could te used to
make an eyewash. Why are some acids tame and others

dangerous?

It's all a matter of equilibrium.




I. A. Books

1. "Modern Chemistry" - Holt, Rinehart, Winston =
pp. 216-250

2. "Concepts in Chemistry" - Harceart, Brace -
pp. 241-258

3. "Chemistry" - Silver Burdett =
rp. 336-354

L. "General Chemistry" - Selwood =~

5. '"Chemistry" - Prentice Hall -
pp. 297, 302, 305, 312

B. Paperbsack

1. "Solving Problems in Chemistry" - Merrill -

2. "General Chemistry Workbook" - Pierce and Smith -

pp. 51-53, 56. 55, 57

e Experiments:

"Exercises and Experiments in ~Shemistry" - Metcalfe,
Williams, Caska

# 25 pgs. 185
# 26 pg. 189
# 27 pge 193
# 28 pg. 195
i# 29 pg. 199
# 30 pg. 201
# 31 pg. 205

2 (con't)




Resources con't

III. Filmstrips

EB 10818 Titration

500 - (a) Acids and Bases
{b} Chemistry of Sulfuric Acid

IV. Trarsvarencies

Fyegate
51410-003-23
540-003~24

Normal and Molar Solutions




ACTIVITIES

To be completed by all students.

I. Laboratory Manual - Exercise 1l - pp. 49-52
"Exercises and Experiments In Chemistry"

(Hand this in after completing the Lap
before you take the Lap Test)

II. Write on paper the answers to the following questions

to e handed in.

"Modern Chemistry" - pp. 247-249
Questions L, 5, 9, 2, 30

III. Solve these problems - pg. 249 in "Modern Chemistry"
Problems 1 and 2.

IV, Be certain to learn
1. six general ways to prepare acids + examples
2. five general ways to prepare bases + examples

3. five general ways to prepare salts + examples




Self-Evaluation

Acids, Bases and Sal%s - Lap 28

I. Supply the word that best completes the definition.

GoAL l. The process of combining of a solution of unknown concentra-
I tration with a solution of known concentration

2. The characteristic of an hydroxide or carbonate of a Group I
metal

——

3« The structure formed when a base acquires a proton.

L. The concentration of a solution expressed in moles of solute
per liter of solution

5. The concentration of a solution expressed in gram—equivalents
of solute per liter of solution

6. Capable of acting either as an acid or as a ‘base

T« The hydron’ 'm ion index

8. The resultant when an acid donates & proton

9. A solution of O H ions formed when an oxide reacts with
water

10. The resultant of removing water from an acid

1l. The stronger an acid, the weaker its conjugate base; and the
stronger a base, the weaker its conjugate baze.

12. A complex organlic substance having the ability to chenge
color at a neutral point

IT. Select the correct letter:

1. The most common base is the (a) hydrogen ion (b) hydronium
ion (c) hydroxide ion (d) armonium ion

2. A compound formed by a positive metallic lon and a negative
ion, other than hydroxide, is a (n} (a) acid (b) base
{c) salt (d4) sugar

5 (con't)



11I.

GOAL
11

Iv.

GOAL
IIT

Self~Evaluation con't

3.

1.

A base is a(n) (a) proton donor (b) proton acceptor
(¢c) electron donor (d) electron acceptor ‘

The compound formed when an active metal replaces the hydro-
en of an acid is (a) a hydride (b) a base (c) a salt
d) an anhydride

In an acid solution, litmus paper will be (a) red (b) blue
{c) purple (d) colorless

A salt can be formed by the reaction between each of the
following except (a) a metallic oxide and an acid (b) an
acid and a base (c¢) an active and an inactive metal (4d)
a metal and a non-matal :

Complete the following on the characteristics of salts.

1.
2
3.

The geueral kind of ions found in salts are

All true salts are what kind of compounds?

All true salts in the solid state have what form of crystals?

Wwhat kind of substance are all true =alts?

Select the correct letter:

Water is an acid when it dissolves in (a) NH3 (b) HESOu

(¢) HC1 (4) CHBOH

A hydrated proton is called the (a) hydronium ion (b) hydro-

" xide ion (c) deuterium ion (4) hyperion

3.

One compound formed wheii the oxide of a metal reacts with an

‘acid is (a) a base (b) another acid (c) a salt (d) an acid

anhydride

In reacting with HNOj3, water acts as a(n) (a) acid (b) base

(¢c) salt (d) anhydride

When an acid reacts with a base, what is formed? (a) a salt

(b) water (c) salt and water (d) a salt and an acid

Acids react with certain metals forming (a) hydrogen + a base
(b) hydrogen + a salt (c) hydronium + a base (d) hydronium

+ hydrogen

6 (con't)



Self-Evaluation con't

7« A base is composed cf (a) positive hydrogen lons combined
with negative non-metallic jons (b) negative hydroxide ions
and metallic positive .ions (c) negative oxygen ions and nega-
tive non metallic ions (d) positive hydrogen ions combined
with metallic ions

8. Acids (a) release hydrogen ions or form hydrogen ions
(b) release hydronium ions or form hydrogen ions (c) re-
lease hydronium ions (d) form hydrogen ions

B. Give the formula and name of the salts formed by the follow=-
ing reactions:

l. Sodim hydroxide and phospvhoric acid

2. Potassium hydroxide and hydrochloric acid

3. Lithium hydroxide and silicic acid

Ve A. Name the follcwing acids,

GOAL 1. HBr
v

3 —

3. HNO,
Lo HBPOLL
5. HC10),

B. Name the following bases.

l. CoO (OH)2

2. Sn (OH)2
30 Ca (0H)2

C. Name the following salts

l. srco
3

2. KBr

3. Sb2S

3 . ———— —_—
Q. 4. Hg (CN),

7T (con't)



Self=Evaluation con't

Vi,

V1T,

GOAL
VI

VIII.

GOAL
111

Which of the following salts are scluble, and which are in-
soluble in water? :

1.
2.
3.
e
S.
6.

Write

NaCl

CB.COB

BASOu
(NH“’ ) 23

AgasOLL
cus

——-

What indicator is the best to use on a strong acid and
a strong hydroxide?

vhat other indicator may be used on a strong acid and
a strong hydroxide?

hat indicator is best used with a weak acid and a strong
hydroxide?

what indicator is used with a strong acld and weak hydro-
¥ide that has a pH of less than 7%

general ways to form an acid.

Se

be.

Ce

de

€o

f.




