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1, Measurement of Matter

Séience@ concerns itself with?@ all material things
in nature,their propertics, and thcir behavior under
differing conditions, It is primarily a process by
which new i{nowledge and understanding of the uni-

verse is acquired® . Physical science includes the follow-

+4ng-divisions of :science: chemistry, physics, astronomy,

rogpg-s

physical geology, meteorology, physical oceanography,
and astrophysics, as well as other branches of science,

The following terms describe some of the pro-
perties of matter, Volume is the amount of space
occupied by an object, We can determine the volume
of ﬁanx small irregular objects by displacement of
water using a graduated cylinder 1 ,Weight is the force
of attraction between the earth and an object. This

“force decreases as® the distance between the object and

the earth increases, Rest mass is a measure of the
quantity of matter, When an object is traveling at
inbdefate 'speed‘s‘, its mass is practically constant, The
weight of an object *differs in various locations of the
universe while® the rest mass of the same object éoes not
change, \

£ W

@ science[$e ] =natural science( §#RF%) @ concern
itself with &HE“RTF, YK, WU SHEXL. [B]Physical

science concerns itself with those areas of science which




deal primarily with non-living things. #MBpHEFERMEE
BRI WGBSR, | @process XL “Fik FR” M.
[Lb#s] Science is a process for acquiring new knowledge.
“Science is not a “book .of answers,” but essentially a
method of learning! by which 3§17, Wi a process, v
HERFTEREERQ. OMAEiEby. i BE using, AR AT IRIE 1
ghidl determine, {ERIFE. & as XUJ|SHEHERE NG, Ea

W ERI 23617 K “BEE”. [#l] Experiments indicate that

the mass of an object increases as its velocity increases.
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2. Matter—Its Properties and Changes

> There are two kinds of change in the natural
’ world, physical and chemical: . A physical change is
s one that does not produce a new substance, A chemical

change does® ,however,produce 2 new substance Certain

substances may be changed into simpler substances by
. E 'h‘ehf‘bing'or_'“by electrolysis,

" The fundamentally simple substances are called.
¢lements, A compound is defined as the chemical
funion of ‘tv;o or-more different elements® , According
sto sf;iéntific lay every compound always contains the
rsam,é ‘pr_oportion's by mass of the elements that
’ compose it@. ) -

In descrihing chemical reactions a designated
symbol represents one atom of an element, A {ormula
represents one moecule of a compound,

.Chemists express chemical reactions by using chem-
ical equatioqs;v which tell what materials are used,
in what proportions, and what is obtained in the

L reactions® , (

A solution consists of% a solute dissolved in a

I~y

solvent, Gases are more soluble in cold liquids than
in hot ones, Most solids arc more soluble in hot
solvents, Water is our most common solvent, Other

solvents are used for dissolving substances insoluble
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in  water
A scientific law is an experimentally proven
statement concerning the behavior of matter, The law
of conservation of matter states that matter cannot
be created or destroyed by ordinary chemical means,
T B
(O physical Fil chemical SXMAMBRT]E A fEE & &M
two kinds of chang:, @ does X HAlK miEhiE produce
i, [f] In some cases air and other gases do conduct
clectricity. fER SR PRIt e ki Filt. @is defined
Ry as .elements {ERIFFEIE, Wi —4) are called ZJ5
felements R X iIFEH 21T, Escientific law JEigthe law of
constant proportions(FLL@E ). by muss(IRRE 2 ) i 8g
proportions; of the elementsiiilf] proportions by mass; that
compose it FEEM elements AEIEMNAD: it compound, [f]]
Water is about 8/9 oxygen and 1/9 hydrogen by weight.
LE R, KR8/ ORI/ OE AL, o G what sy RIg| R
EAAUPEN D fEtel G RIE, Hp /M40 in what propor-
tonsFEAM T they are, @eonsist of etk o H o
[(f#]] The motor consists of the stator and the rotor. iy
YL 746 T 8.
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3, Atomic and Molecular Structure

The atomic theory explains how atoms react to
form new substances, Atoms, being the smallest units

of elements@), are composed basically of protons,

~electrons,and neutrons, Electrons move about the heavy

= =onucleus of an atom in definite regions called electron

\clouds or energy levels,

The atoniic numBer of an element ruepresents the
mumber of protons in the nucleus, This is also equal
to the total number of electrons in shells outside the
mucleus, There can bei-a maximum of two electrons in
the K shell, eight in the L shell, and eighteen in the
M shell, The mass number of an element .is its atomic

mass (atomic weight), rounded off@ to the nearest




whole number, It is also cqual to the sum of the
protons and neutrons the atom contains@®,

The valence number of an element expresses the
combining power of an element with other elements,
Atoms join with other atoms by transferring electrons
from one atom to another (ionic bonding), or by shar-
ing electrons with each other (covalent bonding), By
kmowing the valence numbers of elements, we can
predict what compounds are possible, and can write
their formulas, In any compound, the total posi-
tive valence mumber must cqual the total negative va-
lence number, In summary, the term valence number
represents the number of clectrons an atom can trans-
fer, receive, or share during a chemical reaction

The kinetic theory of matter states that the mol-
ecules of all matter are in consiunt motion, Diffusion
is the rapid, random motion of molecules to fill a
space, When a substance is heated, its molecules speed
uwp®,increasing their average cnergy of motion, or ki-
netic energy®, The amount of kinelic energy a substance

possesses, tetermines its phase of matter,
E B

© 5 1EEE being...elements fRi, HifeEim RS2 ],
@round off Ji% “SERE, BRI, AR, SHbsI Bk, 5
’ “HHETARYE” i, @the atom containsfigng Tk E e
Wthatgwhichflyzi WMA) 28 Lhe protons and neutrons, 5
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iHMAJ an atom can transfer. . Bl Ay a substance
possessesLEPHME TX R fCile  @speed up Ik, W X
speed uplERR M, Ch A HERY . [H]] We must
speed up the development of steel industry. iM% %50m HiH
ST ER, © increasing. kinetic cnergy X -— 4y 1% i%
PEARIE, WA “HR” Mok, [Hl] Iron reacts with most |
acids, displacing hydrogen.tk& kL fRekef i, T it &.
Fe R B T S RS — BB A0 15 IR AT E S VT B A ATt us,
thereby—3¢MyBlidl. [#]]We increase the length of the wire,
“thus incre‘asing its resistance. Jg (1ML 4R, M3 In
TR,
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4, The Nature of Some

Common Gases

Oxygen is the most abundant element on earth, It
is found as frce element in the air and as a part of
many compounds such as water and rocks? . Rapid oxi-
dation accompanied by noticeable heat and light is
called combustion, Slow oxidation, on the other hand,

is a process in which no noticeable heat or light is

given off  Rusting and decay are examples of slow

oxidation, After a sufficient amount of heat from slow
oxidation has accumulated, spontancous combustion
may occur, Oxygen can be prepared in the laboratory
by heating potassium chlorate in the presence of a
catalyst such as manganese dioxide, It can also be
‘prepared by the decomposition of mercury ~oxide-
or hydrogen peroxide, For industrial uses, it is pre-
pafed from water or air,

Nitrogen is a colorless ¢as that does not fornr
compounds readily. Nitrogen makes up2 about 78% of

the air by volume. Another cas, carbon dioxide, is

l8.
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take; up® by plants. The oxygen-carbon dioxide cycle
accounts for@ the almost constant amount of carbon di-
oxide in the air. Carbon dioxide is prepared in the
laboratory' by the action of an acid on any carbonate,
Carbon dioxide is a heavier than air gas® that neither
burns nor supports combustion,

Hydrogen is the lightest of all elements. It is used

to change oils to solid fats and in the production of

. gasoline, as well as for producing very high tempera-

tures, Hydrogen is usually prepared in the laboratory
by the reaction of an active metal such as zinc with

-an acid ,suc}i‘as sulfuric or hydrochloric, Since {ree

~Jhydrogen occurs in nature only in minute quantities,

it must be extracted from its compounds.

B )
@ as a free element.. fl as a part of... fEEIEH R ik.
such*as FITPROIN I &, 18 Bl s Qoo BB BE My, dmee 2%
" fR. @make up XEIRHRERS UK, B AR” o (3]
Ir6n ore, coke, and limestone make up the charge for the
hlast furﬂﬂCE-‘ BB T, BRRA K T4 K0,
make upff “H R, & K7 MEHF % JH B XK. [H] Rubber is
made up of giant moleculss called polymers. BEREEHRA
RS FERM. © take up XIfE “BA (KK . @
account for MR, BB IJE I R H%erve as an explanation
of, explain the cause of” . [fi|] Resonance accounts for
sympathetic vibrations. FIRHRZIMB & LA JB 3t 4 ¥ he B
® heavier than air $/MMERR 20, B gas, L A
BB gas FEEEZIEN,
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5. Acids,Bases and Salts

Acids, bases, and salts arc clectrolytes, com-
pounds that will, when dissolved or melted, conduct
an electric currentd ., Acids are compounds that have a

sharp, sour taste, such as those in lemon juice, vine-

10 o‘
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gar, and sour milk. They“v(-lissociate in water to form

“hydrogen (hydronium ) ions, which turn blue litmus

ted, neutralize bases, and corrode active metals, Sul-

furic, our most common acid, is a dense liquid that

dionizes readily in water, Concentrated sulfuric acid

is a good dehydrating agent, Hydrochloric and nitric

are two other strong acids of industrial importance,

Bases dissociate to form hydroxide ions in a water
solution, Strong bases, such as sodium and potassium
hydroxides have a bitter taste, turn red litmus blue,

aeutralize acids, and have a caustic action on skin,

Sodium hydroxxde prepared by electrolysis of salt
‘solutxon, is used in the manufacture of rayon and

i -cellophane, in refining petroleum, and in mercerizing

<oiton, Ammopia-water is an important weak base,
A salt is the substance other than water that is
produced by a reaction between an acid and a base® ,

- Neutralization may be described as the process in which
‘hydrogen ions of the acid and hydroxide .ions of the

base ~x‘eqct to form water, Certain salts,when dissolved

Cin wate{,;mt;hke acids or bases because of a process
_ ::_called kydrolysis.

nystals have a regular shape with flat surfaces
and straight edges -They: form cubes and other geomet-
rical forms that are characteristic of the compounds
they are made. of,
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