Matter - anything that occupies space and has mass.

!massL measure of the ngantity of matter
s e T«w‘cfmjﬁo

5
Sl unit of mass is t e'kilogram (kg)

1kg=1000g=1x10%g

P

Weighlﬂ— force that gravity exerts on an object
_ - MP&MQQM% o (\mv:’tj
F=ma m 3 _
weight = ¢ X mass A 1 kg bar will weigh

on earth,c=1.0 1 kg on earth

on moon, ¢ ~ 0.1 0.1 kg on moon
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International System of Units (SI)

TABLE 1.2 | S| Base Units

Base Quantity Name of Unit Symbol

Length \ meter 1 m
! kilogram? kg
w ’ second | S

lectrical current ampere Ab \ t lE A
— Seo U P‘U?GI‘V
Temperature kelvin /CK

)rAmount of substanc m Mwww"* o mol

Luminous intensity candela G SJ bsfance cd
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TABLE 1.3 Prefixes Used with Sl Units

Prefix Symbol Meaning Example

tera- }\l,OO0,000,000,000, or 10" 1 terameter (Tm) = 1 X 10" m

giga- G Go 1,000,000,000, or 10’ 1 gigameter (Gm) = 1 X 10” m

mega- MQ-’I ,000,000, or 10° 1 megameter (Mm) = 1 X 10° m

kilo- k £°"J1.000. or 10° ¢ 1 Kilometer (km) = 1 % 10’ m
“deci- W \0"(5 1 decimeter (dm) = 0.1 m

centi- ¢ caf” 17100, 01‘)710'2 ’ T 1 centimeter (cm) = 0.01 m

milli- m moﬂ'l/ 1,000, or _121/ mllllmeter (mm) = 0.001 m

_Il=]i’C£Q- @ 1/1,000.000, or 107° J/S I micrometer (wm) = 1 X 10°°m
nano- n 1/1,000,000,000, or 1077 I nanometer (nm) = 1 X 107" m
pico- P 1/1,000,000,000,000, or 107" 1 picometer (pm) = 1 X 107" m
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Volume — Sl derived unit for volume is cubic meter (ms3)

Volume: 1000 cm?: y Y y —_ y
o 10005m1£; cm3=(1x102m)>=1x106ms3
| dm’;
p— 1dm3=(1x10-"m)3=1x10-3m3
= 777 1L=1000 mL=1000 cm3=1dms3
% { ~
il = 1 cm3
g —
// 3 -\\Ccu
4 \ w -
;/ CUlOl’C
/ C%’("I/)«Lﬁf
—>{ |«— [ cm l W = 00 en
«—— [Ocm =1 dm—»
[00cim
Volume: 1 cm?; Gm) ( ) '3 1 liter
@ I mL |/14 l oooooocm
_>| |<—l . Volumetric flask
cm

\grwm O‘F vuk,ﬁr = IML wa‘tkf



Density — S| derived unit for density is kg/m3

1 g/cm3 =1 g/mL = 1000 kg/m3

mass o= m
volume -V

V(@Q \/ m= Mm=yD

A piece of platinum metal with a density of 21.5 g/
cm3 has a volume of 4.49 cm3. What.is its mass?

density =

d
m=d =21.59/com x4.49 e = 96.5 @
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TABLE 1.4

Densities of Some

Substances at 25°C
Density
Substance (g/cm®)
Air* 0.001
Ethanol 0.79
Water 1.00
Mercury 13.6
Table salt 2.2
Iron 7.9
Gold 19.3
Osmium’ 22.6

*Measured at [ atmosphere.
fOsmium (Os) is the densest element
known.
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