<luball g 32kl Matter and Measurements

It's the science that seeks to
understand the properties
and behaviour of matter by
studying what atoms and
molecules do:
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Chemistry.
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What are the building blocks
of matter:
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Atoms.
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It is made of a unique kind of
atoms:
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Element.
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It's made of 2 or more atoms
of different kind of elements:
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Compound.
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Atoms of compound are
bonded together to form:
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Molecules.
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Molecules are the building
blocks of:
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Compounds.
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The properties of a substance
are determined by:
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The properties of its
molecules and atoms.
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Elements which are present in

nature in the form of o Gl e JSE e
molecules are called:
Molecular elements. Ay jall aliall

Examples of molecular
elements:
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Hz, Oz, Nz, Fz, C|2, |2, Brz.

The air contains carbon
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monoxide (CO) which is: 152 gl
Compound made of carbon 85 OSB3 e g shan S
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together by chemical bond.
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It’s anything that occupies
space and has mass:
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Matter.
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Matter can be classified
according to its:
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1-State (physical form).
2-Composition (the basic
components that make it up).
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Matter can be classified
based on its state to:
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Solid, liquid, and gas.

The state of matter changes
from solid to liquid to gas
with:
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Increasing temperature.
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In solid matters:
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Atoms and molecules Pack
close each other in fixed
location.
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The movement of atoms and
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molecules in solid is: (A Alall
Vibrate (do not move around leazy (o 22 ) JEi V) ) yia)
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Because of solid's movement
and packing, solid has:
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Fixed volume and rigid shape.
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Solid matter can be classified
into:
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1-Crystalline.
2-Amorphous.
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It's a kind of solid matter
where atoms or molecules
are in patterns with long-
range repeating order:
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Crystalline.
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Examples of crystalline solids:
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Table salt (NaCl) and diamond
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It's a kind of solid matter
where atoms and molecules
do not have any long-range
order:
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Amorphous.
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Examples of amorphous
solids:
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Graphite, rubber, glass and
plastic.
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In liquid matter:
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Atoms and molecules pack
about as closely as they do in
solids.
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Liquids have an ability called
flow which means:
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They are likely free to move.
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Liquids assume the shape of
the container because:
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Their ability to flow. Oloall e L8
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----volume and --------- shape: (mmmm————— IS
Fixed/ not a fixed (not a b e [l

rigid).

Examples of liquid matters (at
room temperature):
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Water, alcohol, oil and
gasoline.
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Gaseous matter has:
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Large spaces between atoms
and molecules.
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Gaseous matter's particles
(atoms and molecules) are ---
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Free. L

Because of the large spaces
between gaseous matter's
particles (atoms and
molecules) and their
movement:
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Gaseous matters have no
fixed volume and no rigid
shape (they assume the
shape of container).
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Because of gaseous matter's
properties, gasses are:
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Compressible.
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State of matter

Movement

Compressible
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Solid

liquid

Gas i )~ Free to move
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Can't be
compressed
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Almost can't be
compressed.

It's compressible.
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State of matter

Solid <l Fixed

<l Rigid

Liquid Assume the shape <\ Fixed
of container.
ele ol UG aals
Gas Assume the shape Assume the
of container. volume of
sle el container.
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Al a3 Change of states

With increasing of
temperature, solids can be
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converted into liquids in the L
physical change called:
Melting. el

The opposite change of
melting is:
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Freezing.
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Along with increasing of
temperature, liquids turn to

gas in physical change called:
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Vaporizing.

The opposite change of
vaporizing called:
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Condensing.
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Along with decreasing of
temperature, gas can be
converted with specific
conditions to solid in a
physical change called:
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Deposition.
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The opposite physical change
of deposition called:
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Sublimation.
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Matter can be divided into 2
classes (according to its
composition), they are:
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1-Mixtures. BENEON Y |
2-Pure substances. Al o) gall-2
It's a type of matter whichis | ) 0l (e OsSasalddl (g 55 o
composed of 2 substances or (Lol b Leliad oSy HS
more and can be physically

separated:

Mixture. BIPIES
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and can't be physically

separated:

Pure substance. A Bala

There are 2 types of
mixtures:
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1-Heterogenous mixture.
2-Homogenous mixture.
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They are mixtures don't have
uniform properties
throughout:
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Heterogenous mixture.
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Homogenous mixtures are:
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Mixtures that have uniform
properties throughout.
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(sand and water), (oil and
water) and (gasoline and
water) are:
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Heterogenous mixtures.

Examples of homogenous
mixtures:
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Salt water, (sugar water), and
alloys.
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There are 2 types of pure
substances:
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1-Compounds. (LS -]
2-Elements. . _palic-2
Pure substances which can be LS Lehiad ()Say 4483 3 ga
separated chemically:

Compounds. SlS
Pure substances that cannot L €S Sy Y 480 3 ga (A

be broken down further by
chemical reactions:
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the periodic table:
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Change that alter only the
appearance of the substance
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(it's state or shape) but not el
the chemical composition:

Physical change. Ll sl
Examples of physical change: Al ) ol yacill ALl

1-When water boils.
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2-a glass is broken.
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The change that alter the

composition of matter called:
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Chemical change.
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During chemical change:
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Atoms rearrange,
transforming the original
substance into different
substance.
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Examples of chemical
changes:
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1-Rusting of iron.
2-Burning of gasoline.
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Release of gas (bubbles)

emission of light or heat.

a permanent change in color.
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Sugar dissolving is: s Sl s
Physical change. st
Propane gas burning is: ool Ole Bl s
Chemical change. eSS
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A characteristic shown by a
substance itself, it may be
observed and measured
without changing its
composition called:
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Physical property.

A characteristic of a
substance only appears when
the substance interacts with,
or transforms into other
substances it's called:
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Chemical change.
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Color
Odor
Density
Melting point
Boiling point
Malleability
Viscosity
Hardness
Metallic luster
Ductility

Cstl

A

4815
el 30 A da o

Ol 3 A A o

il g 5okl ALal

ZEWRL

Lkl

¢ 51l
4l
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Reactivity with other
chemicals
Acidity or Basicity
Solubility
Flammability
Chemical stability
Toxicity
Radioactivity
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——————— is the ability to do work:

Energy.

It's defined as the action of a
force through a distance:

Work.

Examples of work:

1-Pushing a box across a floor
2-Pedel your bicycle across
the street.
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The law which states that
energy can neither be created
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nor destroyed, but only oAl S
changes from one form to

another:
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energy.
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Types of energy:

It's type of energy which is
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any form of stored energy: 145 Ak daal)
Potential energy (PE). o=l ddlds
Potential energy results from: [oe i gl d3la

Composition or position.
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It's type of energy which is
resulted by motion:
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Kinetic energy.
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—————————— have the lowest
kinetic energy and --------
have the greatest kinetic
energy:
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Solids / gases.
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As we increase the
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temperature of a substance, AREGEN|
the kinetic energy:
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Standard quantities used to
specify measurement and
they are critical in chemistry:
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Units of measurement.

The most common system of
units are:
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1-English system.
2-Metric system.
3-International system of
units (SI).
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The system which used by
scientists and based on the
metric system called:
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International system of units
(SI).
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Meter is the unit of:
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Length (in metric and Sl
systems).
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Relationships between units of length (SI and English systems:
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2.54cm
39.4in
1.09 yd

It's a measure of the quantity
of matter within an object:
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Mass. A<y
The Sl unit of mass is: rod AU dnallad) ulisl) Bas
Kilogram (kg). 2l sis
It's a measure of the 3alal Apilall Canas 8 8 (uliia o
gravitational pull on the peveny
object's matter:

Weight. ROBY
1kg is Sl unit and Ib (pound) 255l g dpalle (gl Bas 5 o) s S
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English unit.
1kg = 2.21 pound (Ib).
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It's the amount of space
occupied by a substance:
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Volume. axall
The Sl unit of volume is: rod axall ddlall ull) 3as g
Cubic meter (m?3). aSa e




Relationships between the units of volume:
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1L 1.06 qt

946 mL 1qgt

1000 L 1m3
The Sl unit of time is: (s S8 sl dpallall (ulall 3as
Second (s). Al
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Fahrenheit (F). (F) <ulegd
English system. Ls ) alail
Celsius ©. (C) Lrspdiad)
Metric system. L el aliail)
Kelvin (K) SI system. (eallad) Al (K) il

Boiling ,freezing and absolute zero points in temperature scales
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Boiling point. 100C = 212F = 373.15K
Glalad) da

Freezing point. 0C =32F =273.15K
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Absolute zero. -273C = -459F = 0K
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There is no less temperature | il (o B8 3 ) a da 0 a0 Y

than absolute zero which 3ol all clayo J8 Ay Lea (3ladll
means the lowest N
temperatures are: 0K, -459F, -273C

0K, -459F, -273C
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From Kelvin to Celsius: C=K-273.15
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From Celsius to Kelvin: K=C+273.15
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From Fahrenheit to Celsius: C=(F-32)/1.8
to sl () Culed sed (g
From Celsius to Fahrenheit: F=(Cx1.8)+32
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Sl system uses the prefix Lol allal aUssl) aadi,
multipliers with the standard o3 Apuliall s o)) aa ddeliadll
units, these multipliers: s lie Lial)
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Prefix multpliers

1012
10°
10°
103
1073
10°°
107°
10—12
10—15
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To convert between units we
need to divide and turn it into
multiplication by change the sign
of denominator and then the first
exponent add it with another one
to find answer.
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For example: 1
lpm=xpum —pm = x
First we use 1pm divided by um um .
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Turn it into multiplication (don't 107° x 10% = x
forget to change the sign of osY) aand
denominator). 1079%6 = x
1072 x 10 = x ; 4;—";@—‘5‘ Ul sl
Now use addition between 1073 = x 4 = 5
exponents. 1000
10—9+6 = x
The resultis10~3 = x or — = x
1000
445 Density

It’s defined as mass per unit
volume:
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Density. RENY
Density is measured in ----- - 5 Sl el e o A8ESY) s
for gases and ------- for solids AL 5 Alall 3 gall
and liquids:

g/L\ g/cm3 or g/mL

Density equation:
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Density = mass / volume
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1mL=1cm3




