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Y (element) : oM WO 2 O 7iCist =222 22|& &+ Q= 22
« 1177) YA &l
o 8271 AT K| XtAAH O EXY, 2, F0|E, H, A B
« 3574 fAE AFE2E HENF; HAUE(To), OfH 2|5 (Am)
st E(compound): = 0|49 YASO0| Mo 2 et APt
HE2 Z2est JAXE2E O|F0T =&

2l A (element) vs 2 X}(atom)?
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TABLE 1.1 Some Common Elements and Their Symbols

Name Symbol Name Symbol Name Symbol
Aluminum Al Fluorine F Oxygen (0]
Arsenic As Gold Au Phosphorus P
Barium Ba Hydrogen H Platinum Pt
Bismuth Bi [odine 1 Potassium K
Bromine Br [ron Fe Silicon Si
Calcium Ca Lead Pb Silver Ag
Carbon C Magnesium Mg Sodium Na
Chlorine Cl Manganese Mn Sulfur S
Chromium Cr Mercury Hg Tin Sn
Cobalt Co Nickel Ni Tungsten w
Copper Cu Nitrogen N Zinc Zn
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=H(matten : 32t HZ(mass)S 7tE ZE A
xEI F(mass) IIOl OI:Ol =7
SI Q| : kilogram (kg)
1kg=1000g=1x10%¢g

2 Hl(weight) : SH|0f| 0| 7tst= &
BA =8 x ®ek, X, =10 & c~01

lkg SHM2| FA 1kg X7+ 01kg &
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= X| £F2|Al(International System of Units, SI)
212 | SI7|2 £

|
(=]

7|2% £ 02 g
70|(Length) 1| E|(meter) m
A Mass) A2 78 (kilogram) ke
A7HTime) Z(second) $
A2 (Electrical current) oFi|of (ampere) A
2.5%(Temperature) 20 (kelvin) K
4719 o Amont of substance) (mole) mol
H1] 4|7|(Luminous intensity) 7kl el candela) cd
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Guide for the
Use of the International

. System of Units (SI)

peclal Publication 811 « 2008 Edition

Ambler Thompson and Barry N. Taylor
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Guide for the Use of the International System of Usits (ST)

35 “the sesding lamp was designed 1o take Two 60-waE lght bulbs.” or “the recket jowrseyed
of spaca,” roll ot 36.

their camens ™
4 The Usind Sues Mol (Ref. 3, 55
ehat symbols fo SIHDATS are alwaYS 10 ba tsed WAD 036 €XPTRSIAS (1) the Value Of 3 qEACTTY T
fems of 3 it of messwamen, () e (BN date), 18 ) 2 ot of money. T
pubicancn shouid be consulted for the f
Eumbers nd general

77 Clarity in writing valoe; of quantities
The mile of o quniy s eomwed e b ondecs of ¢ b st e S0 7.1 T m

compiate ly(huw“xnnmx nmbnhlhmm\u] values nrmmuuuw o avuid

possible confusion. this Guide s recommends het the ward " e wed 10 kicare & renge of

whes for o ey {mmad of & rmge e (e o long Iyyihm) bacem i Sk conkd e
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Example:
51z x $1 7 ¢ 25 o butmor. 51 S1x25mm
DS mo240mor(NS w40 mm  burmor 225102400 mm
0°C1100°C o1 (019100)°C Butnor. 0°C=100°C
OV SVergu v burnor. 0-5V
(82,90,95,98,100) GHz Butnor. 82,94,95,9.8,100GHz
Simadlmear(B2+0hm Burnor  632=01mor632ma0l
195=3s=16s0r (00 =s=126s  burmor 12=-3s=126s

Now: Fer see Sec 1054
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ABLE 1.2 | S| Base Units

Base Quantity

Name of Unit Symbol

Length

Mass

Time

Electrical current
Temperature
Amount of substance

Luminous intensity

meter m
kilogram kg

second S
ampere A
kelvin K
mole mol
candela cd
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TABLE 1.3 | Prefixes Used with Sl Units

Prefix Symbol Meaning Example

tera- T 1,000,000,000,000, or 10" I terameter (Tm) = 1 X 10'> 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 % 10° m
deci- d 1/10, or 10 1 decimeter (dm) = 0.1 m

centi- c 1/100, or 107 | centimeter (cm) = 0.01 m
milli- m 1/1,000, or 107 1 millimeter (mm) = 0.001 m
micro- n 1/1,000,000, or 10° 1 micrometer (um) =1 X 10¢ m
nano- n 1/1,000,000,000, or 107° 1 nanometer (nm) = 1 X 107" m
pico- p 1/1,000,000,000,000, or 10" 1 picometer (pm) = 1 X 10" m

17

21|(Volume) : SI tH2|= 1M X& O/ (m3)

1cm3=(1x102m)3=1x10°%m3
1dm3=(1x101m)3=1x103m3
1L=1000mL=1000cm3 =1dm3

ImL=1cm3

al i . Clo|L 3 X 1.4
U & (Density) : SI tHR| = kg/m e
HE SHo U
1 g/cm?® =1 g/mL = 1000 kg/m3 s S——
2
iz = d= 371 0.001
=1 4 oS 0.79
= 1.00
2 ZZto| U7 215 g/cm3, B I|7F 449 cm30|Ch e 13.6
Y2 dotelrte A A 22
m A 7.9
ad= —p = 193
s2gT 226
m=dxV

= 21.5}}6713 x 4.49 cm3/'96.5 g

=710l 54

9 AB(00) = 7P WE s} 2 glaolct
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=k H?
373K~ 100°C |~ &9 {4 —= 7 212°F
310K = 37°Cl=— AR —|7|98.6°F
298K 25°C|pie— 42 —(5|77°F
273K 0°C §< Holell — 1 32°F
Al A 24

K=0C +273.15

273K =0°C
373 K=100°C

OF = -2 X 0C +32
320F=0°C
212 9F =100 °C

SIM vs MM|?
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12 go| Etx UXFO| 4
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568.762

— £4TOIABCZ OIS

n>0
568.762 = 5.68762 x 107

FE

12

0.00000772

— 280 LEELZ 0ls

n<o
0.00000772 =7.72 x 10°©

G Dt
1L &#2e+=ns 4.31 X 10* + 3.9 x 10% =
HEE |
2. N, 2t N,= HBHHLE BT, 4.31 x 104+ 0.39 x 10 =
3. Xl==n0| &2X &0l 4.70 x 10%
s N HO|™

0 M

= O

1. N;bN,E Sttt (4.0 x 105) x (7.0 x 103) =

2. X% n,dtand n,= Gt (4.0 x7.0) x (10°°%%) =
28 x 102 =
2.8 x 101

Lt & 8.5x 10% = 5.0 x 109 =

1. N,2F N,2 LI=Ch (8.5 = 5.0) x 1049 =

2. X n,at n,= WL 1.7 x 105
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ZHdo| =4 /d(uncertainty)
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- B0 BEAUNS B4 AU Kf2|50l B R G
AE|=(Fge =xXHE 7|55t LtEF-ACE
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« 00| Ot B E =Xt R&
1234kg 47) 8F X}
+ 00| Ot ==Xt AO|2] 02 R =
606 m 37 21 2%t
+ 00| Ot X & ==Xt 1Z0| A= 02 RROHA| &S
0.08 L 1) 88 =Xt

« 150 A0H A4Ho QER| 42 2= 02 72
2.0 mg 27 88 =Xt
« 150 2O £0f = 03 00| OfEl 4= AtO[2] 0

000420 g 37§ 9B =X}
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25

O OFX| a3 =Xto| 2=t/ d2 CHE AZ0] gle ot E& +1
2 714,
= (0f: 1.86 kg2 1.86+0.01 kg =3}

o iz oAl oo 25 ml= =17} 24 mL9t 26 mLO)
8 TKAE AHESHE O|R7? Atolof 9lee Ltety,

25 mL 2} 25.00 mL o] X}0o| =7 25.00 mL= .17} 24.99 mLo} 25.01
mLo| ALO|O]| XSS LIEFLHTE

S8 <A ALt

24 mL 2 & <At
3001 g I 8E =X
0.0320 m3 3N 75 <At
6.4 x 104 molecules 20l & =Xt
560 kg 200 R5 =X
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At

AT &1 Kol fu A M A H2
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374 9B %X
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6.64 + 6.68 + 6.70
3

= 6.67333 = 6.67 N

2 exact number

1. 0f2] CHAle] AlbE dSEez g ui= DpX|2 ZTE HE Iff 71X BE =XE 1A
7t FE =R It HEE B

2. MY Hig8lsl= A7}
a SEC} XO0 H2IC} = Sof, 1332 Yr22ls
b, SECH 30 1 UXI2| 20) 12 C{3HC} 1362 BF

3 130| EC}
Htg2l5lM 147} EICt

4348

o Ho| ool A = 2X
SIh 4 12 w2 x| 8
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Z-UO| AALL FA LEHE =E0] &2 2X}O[C}

o HE X} (systemetic error), EE= 7t= @ Xf(determinate error)]:
HESAE ahat 22 Wate = oot &, ahal AA L gt
xtC},
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- L= =
2. At 5
3. {St= CHRIE Melet ZE TH7F X AR H A A2 Hes| =4 E
ZOIEl & x g QIRE = Pohe
Aste B9l
Fo| Ate x = st e
Z0J B EHe|
1.63 L= & mLQl7})?
CH| SFAF1 L = 1000 mL
1.63 Lx 1000 mt 1630 mL
. —_— = m
i’
|_2
163 Lx 001630 —
mL L
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