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INTRODUGTION

Matter is anything that occupies space and has mass

Chemistry is the study of matter—its composition, properties, and transformations
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CHEMISTRY

is The study of Matter
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Composition - what’s in it?
E.g., water is 2 parts Hydrogen and 1

i.e, boiling point, density, flammabilit
part Oxygen S088i Low — Syl E.g., crystals o . o
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Structure - how is it assembled? Properties:
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PHYSIGAL AND CHEMICAL CHANGES

Physical Change: changes in appearance but not in composition
e e.g., sublimation of ice in the winter '
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Chemical Change: changes resulting in altered composition and/or molecular structure
e e.g., spoilage of foods
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e Matter is characterized by its physical properties and chemical properties.

e most common physical changes are changes in state
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2. THE'STATES OF MATTER

eo0e séolidiﬁcation (freezing)
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Solid me]ting Liquid
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Measurement is finding a number that shows the size or amount of something

Measurements are routine for healthcare professionals who use weight, blood pressure, pulse,
height , and temperature to chart a patient’s progress.

¢ Any measurement consists two parts number and unit. The measurement made in the
experiment must also specify the units of that measurement.
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Accuracy — how close a measurement is to the true value

Precise — how close a set of measurements are to each other
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accurate precise not accurate
& but &
precise not accurate not precise
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e Reporting the value of a measurement is meaningless without its unit. For
example, if you were told to give a patient an aspirin dosage of 325

e A unit defines the basic quantity of mass, volume, time, or whatever
quantity is being measured. 3] .Jliall Jauw Je .aizag uga 'al igs I Lo yubié @ad oe gugll ) -
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It is used to measure everyday things such as the mass of a sack of flour, the height of a person, the
speed of a car, and the volume of fuel in its tank. It is also used in science, industry and trade.

Table 1.1 Bass Units in the Metric System s alis Jio awogull clubill yubiél padiwd

Length Jshll | meter sio | @339 )bl dcpug yaduill Jgiag (Gl
Volume e=adl | liter a| eoelles bplend moﬁgﬁ;’;ﬂ
Mass dusll | gram pb>
Time cugll | second dsb
Temperature 8)l)=Jl d>)s | celsius dygio
Energy dslll | calorie d)l> 82w
Amount of substance sslll d&ws | mole Joo
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INTERNATIONAL

SYSTEM OF UNITS (S1)

e The Sl is based on the metric system and uses some of metric units.
* In this chapter we will use the metric system and we will mention the preferred Sl unit.

Table 1.1 Bass Units in the Metric System

The Metric System The SI
Quantity, Unfi Ui
Length meter
Mass gram Kilogram Je ailangll Llgall plill soiey -
Time second Glaag yhes eaiiuug SHiall gLl
Temperature celsius kelvin ayiall yuliall
Amount of substance mole elaill padiwi cagw Juadll 1im L4 «
Energy calorie usliill 8109 Jsii waguug (spall
Volume litter abaaocll aulgall
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¢ The base unit of length in the metric system is the meter (m).
e The three most common units derived from a meter are the kilometer (km), centimeter
(cm), and millimeter (mm).
1,000 m=1km
1m=100cm
1m=1,000 mm
¢ In the English system we use the inch, foot, the yard and the mile.
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e Volume is the space occupied by a substance.

The basic unit of volume in the metric system is the liter (L)

A liter is the volume occupied by one cubic decimeter. One liter of volume is
equal to 1000 milliliters (mL) or
1L=1000mL 83lall alaiii Sl jall g paall «
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The centimeter (cm) is a unit of length.
A cubic centimeter (cm3 or cc) is a unit of volume. volume=1cmxlcmx1lcm=1cm3
volume=1cm3=1mL

Three common units derived from a liter used in medicine and laboratory research are
the deciliter (dL), milliliter (mL), and microliter (pL). Johll yulss 6139 g (auw) piagiiull
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¢ Mass: the quantity of matter in an object Mass is independent of location.

e Weight of an object is the intensity of the force imposed on this object by the local gravitational fielc
So Weight: the result of mass acted upon by gravity

Weight depends on location; it depends on the force of gravity at the particular location.

For example you are weightless in space, and would weigh only 1/6 your earth weight on the moon.
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C- MASS AND WEIGH],

e Mass is the quantity of matter in an object.
e Weight is the force of a mass experiences under the pull gravit .

1 kilogram (kg) =1000 g
1 gram =1000 milligram or
1 milligram=0.001g
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Prefixes: In both the Sl and metric systems to convert from larger or smaller unit we
use 10,100, 1/10,1/100 or other power of 10.

¢ 1 kilometer (km) =1000 meters
¢ 1 centimeter (cm) = 0.01 meter
¢ 1 nanometer (hm) = 10 meter
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PREFIX SYMBOL MEANING EXAMPLE

Tera- 1) 1.000,000,000,000, or 10'2 1 terameter (Tm) = 1 X 102 m
Giga- G 1,000,000,000, or 10” 1 gigameter (Gm) = 1 X 10 m
Mega- M 1,000,000, or 10° 1 megameter (Mm) = 1 X 10° m
Kilo- k 1,000 or 10* 1 kilometer (km) = 1 X 10* m
Deci- d 1/10, or 107! 1 decimeter (dm) = 0.1 m

Centi- G 1/100, or 1072 1 centimeter (¢cm) = 0.01 m
Milli- m 1/1,000. or 1073 1 millimeter (mm) = 0.001 m
Micro- m 1/1,000,000, or 107° 1 micrometer (um) =1 X 107°m
Nano- n 1/1.000.000,000, or 10~ 1 nanometer (nm) =1 X 107" m
Pico- p 1/1.000,000,000,000, or 10™'* I picometer (pm) = 1 X 10" m
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The base unit (Sl) is the second.
60 s =1 min Al s (S) duwbwill gl
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1.The Celsius scale is based on the properties of water. elall yaibad Je yugibu yubido daioc)
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e 0°Cis the freezing point of water. elall Gl andi ,m &ugio @)>100
e 100°C is the boiling point of water. gl plAill a §)lall @y ywlid 6aag I palis
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2.The Kelvin is the Sl unit of temperature.
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e There are no negative Kelvin temperatures.

K - OC + 273 15 ( F‘nhmnht.ait Ce]t'sius K:lvin‘
. Normal boiting 4n212"_[J100° [Jaa
point of water r
3. The Fahrenheit scale is not used in scientific measurements Normal body — 986" £137° El310
temperature 32° Elo° e 273
°F = 9/5 (°C) + 32 = T
- point: of
water
°C=5/9 (°F - 32)
A person with hypothermia has a body temperature of 29.1°C. o L 4
What is the body temperature in °F? e -
°F=9/5 (29.1°C) +32 - /
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=52.4 + 32
= 84.4°F

Specific heat: the amount of heat necessary to raise the temperature
of 1 g of a substance by 1°C.
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Specific Heat Specific Heat
Substance (cal/g = °C) Substance (cal/g *°C)
Water 1.00 Wood 0.42
Ice 0.48 Glass 0.22
Steam 0.48 Rock 0.20
Iron 0.11 Ethanol 0.59
Aluminum 0.22 Methanol 0.61
Copper 0.092 Ether 0.56

Lead 0.038 Acetone 0.52
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The amount of heat change when matter is heated or cooled is given by the following equation

Amount of heat = specific heat x mass x change in temperature
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Example: how many calories are required to heat 352 g of water from 23°C to 95°C?
Solution

Amount of heat = specific heat x mass x change in temperature

=SHxmx (T,-T,)

Amount of heat = %‘,}?l x 352¢ x (95-23)°¢

=2.5x10" cal = 25kcal
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1.7 DENSITY AND SPECIFIGIGRAVITY

A. Density
The density of a sample of matter is defined as the mass per unit volume:
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d=Mm d= densit m= mass v=volume
v b b
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xample: If 73.2 ml of a liquid has a mass of 61.5 g. What is its density in g/ml?

SUo/p> 83>9) didUS Lad > 61.5 diS dJ Jilw o Jo 73.2 pls 13] :JUio
Solution: J=JI

6158 g
732ml 9840 p
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Specific gravity: the density of a substance compared to water as a standard

it has no units (it is dimensionless).

Example: the density of copper at 20°C is 8.92 g/mL. The density of water at this
temperature is 1.00 g/mL. What is the specific gravity of copper?
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8.92 gl _
1.00 glrts
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Specific gravity =

CHEMICAL CONNECTIONS

DRUG DOSAGE AND BODY MASS

Drug dosage are prescribed on the bases of body mass and the age.
- E.g. the recommended dose of a drug may be 3 mg for each kilogram of the body weight. In
this case 50 kg person will receive 150 mg of the drug.

Children’s
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