Appendix A: Tables and Mathematical Formulas 513

Appendix A: Tables and Mathematical Formulas
Tables

NOTE: The Periodic Table of the Elements and a table of element names are on the inside front cover
of the book. The thermodynamic tables as well as the water vapor pressure table are on the inside back
cover of the book.

Metric Prefixes and Their Meanings

Prefix | Abbreviation | Meaning Prefix | Abbreviation | Meaning
mega | M 1,000,000 centi |c 0.01
kilo k 1,000 milli m 0.001
hecto | H 100 micro | 0.000001
deca Da 10 nano n 0.000000001
The Composition of Dry Air
Other: 1%
e argon
oxygen: 21% e carbon
dioxide
® ozone

e sulfur oxides

nitrogen: 78%

® nitrogen
oxides

The Electromagnetic Spectrum

HTTINNAAVAVAVAV ANV

Frequency 1 024 2 20 18 16 14 12 10 8 6 4 2

H 10 10 10 10 10 10 10 10 10 10 10
( Z) | 1 | 1 1 Visible llght 1 1 _I | | 1 1
Tl =a -
Gamma Rays X-rays UV rays Infrared Rays Microwaves Radio waves Long radio waves
Wavelength 1 I I I | | | | I I I I
-16 14 .12 -10 -8 -6 4 2 0 2 4 6
(m) 10 10 10 10 10 10 10 10 10 10 10 10
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Atomic Orbitals and the Periodic Table of the Elements

s orbitals

1 .
.. NOTE: Subtract one from the row =—======-—-—- p orbitals -------m---

-. number for d orbitals, and subtract two ... ...
from the row number for f orbitals.

2 23 24 25 26 27 8 29 30
i|]l V[| Cr|[Mn]| Fe || Co i||CullZn
40 41 42 43 44 45 46 47 48
r [[Nb|[Mo]| Tc || Ru || Rh || Pd || Ag || Cd
72 73 74 75 76 77 78 79 80
Hf || Ta || W || Re || Os || Ir || Pt || Au || Hg
104 105 106 107 108 109 10 m nz
Rf || Db || Sg || Bh || Hs || Mt || Ds || Rg || Cn

- 57 58 59 60 61 62 63 64 65 66 &7 68 69 70 n

Ce || Pr ||Nd |[Pm|[{Sm || Eu ||Gd || Tb || Dy |[Ho || Er || Tm || Yb || Lu

el 89 90 9 92 93 o4 95 96 97 98 99 100 m 102 103

Ac || Th ||Pa || U |[Np || Pu ||Am||Cm || Bk || Cf || Es || Fm ||Md || No || Lr

Homonuclear Diatomic Elements

2
He

1 12 13 14 15

Na || Mg Alllsi|l P

3 4 5 6 10
Li || Be B C Ne

19 20 21 22 23 24 25 26 27 28 29 30 N 32 33

37 38 39 40 Eh 42 43 a4 45 46 47 48 49 50 51

Rb | Sr |l Y || Zr [[Nb||Mo|| Tc ||Ru |[|Rh || Pd [[Ag || Cd || In || Sn || Sb

55 56 72 73 74 75 76 77 78 79 80 8 82 83 B84 85 86

Cs || Ba Hf || Ta || W || Re||Os || Ir || Pt ||Au||[Hg || TI || Pb || Bi || Po || At || Rn

a7 88 104 105 106 107 108 109 110 m 112 13 114 115 116 n7 18

Fr || Ra I Rf || Db || Sg || Bh || Hs || Mt || Ds || Rg || Cn ||Uut|| FI ||Uup|| Lv || Uus ||Uuo

Ll cC Pr ||Nd ||Pm |[Sm || Eu || Gd || Tb || Dy || Ho || Er || Tm || Yb || Lu

Ac|[Th||Pa|l U |[Np]||Pu||Am||Cm|| Bk || Cf || Es || Fm || Md || No || Lr
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Prefixes Used to Name Covalent Compounds

Prefix Meaning Prefix Meaning
mono one tetra four
di two penta five
tri three hexa six

) . Atomic Radius
Atomic radius decreases.

v

Al 2
Atomic
radius
4 5 6 7 8 9 10
decreases. . )
n 12 13 14 15 16 17 18
J J o 9 o J J
19 20 21 2 23 24 25 26 27 28 29 30 N 32 33 34 35 36
\J - ) r) J - * - ] » J " ] 7 » @ J 2 d
37 38 39 40 41 42 43 44 45 46 47 48 49 50 51 52 53 54
* L") J . 9 J J J J J J o - J J ) v J
55 56 57 72 73 74 75 76 7 78 79 80 1 82 83 84 85 86
J Q| @ J b) J 2 J 9 J J J J » ) J j ; 2
N o Electronegativity
Electronegativity Electronegativity increases.
increases. g
A H He
2,1
Li
1,0
Na | Mg
09 1,2
K | Ca
08 10
Rb | Sr
08 10
Cs | Ba
07 09

In this table, green boxes represent low electronegativity, yellow represents medium, and red represents high.
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Characteristics of Acids and Bases

Acids Bases
1. Tend to taste sour 1. Tend to taste bitter
2. Are covalent electrolytes 2. Tend to feel slippery when mixed with water
3. Turn blue litmus paper red 3. Turn red litmus paper blue

10.0 12.6

20 45 6.4 8.5
Q&
08 g 5.5 7.0 9.0 105
Hf oA EHAk

d 9 —

'Illlﬁ'ﬂH HISHM

0 1 2 3 4 5 . 6 s 7 pum 8

/ The Rules For Determining Oxidation States \

These rules are always true:

1. Forions composed of only one atom, the oxidation state is equal to the charge of the ion.

2. For all elements and homonuclear molecules, the oxidation state of each atom is 0.

3. For molecules and polyatomic ions, the sum of the oxidation states must equal the total
charge.

4. The oxidation state of fluorine in any compound is 1-.

5. In covalent compounds and polyatomic ions, H has an oxidation state of 1+.

These rules are usually true:

6. In most compounds, oxygen has an oxidation state of 2-.
\7.\Group 7A elements (especially chlorine) usually have an oxidation state of 1-. /

Specific Heat Capacities of Different Substances

Substance Specific Heat Substance Specific Heat Substance Specific Heat
J/g°C J/g°C J/g°C
Water (1) 4.184 Potassium (s) 0.757 Sand 0.290
Water (s) 2.093 Calcium (s) 0.650 Silver (s) 0.240
Vegetable Oil 2.000 Iron (s) 0.444 Tin (s) 0.210
Air 1.020 Nickel (s) 0.440 Lead (s) 0.160
Magnesium (s) 1.020 Zinc (s) 0.387 Mercury (I) 0.140
Aluminum (s) 0.900 Copper (s) 0.386 Tungsten (s) 0.134
Glass 0.840 Brass (s) 0.380 Gold (s) 0.126
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Mathematical Formulas

(1.1) density = ——>
volume
C
3.1) f=—
3.1) N
(32) E=hf

(6.1) °F = %(OC) + 32 (NOTE: The 9, 5, and 32 are all exact.)

(8.1) Percent Yield = (Actual Yield + Theoretical Yield)x100% (INOTE: The 100 is exact.)

moles of solute

(9.1) Molarity = — -
liters of solution

moles of solute

(9.2) Molality = —
kilograms of solvent

(9.3) AT = -i-K;m
(9.4) AT = iK,m
F
(10.1) Pressure = ———
Area

(10.2) PV, = PV,

Vl V2
(103) —L=—2
Tl TZ

(104) K=°C + 273.15

aos M BtV
Tl TZ

(10.6) PV = nRT

(10.7) P, = P, + P, + P+ ....

total

moles of component a

(10.8) X, = ompone
total moles in the mixture
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P
(10.9) X, = —=

total
(13.1) q=m-c-AT

=T

initial

(132) AT =T,

inal
(13.3) = dobieer = Qiquia F Geatorimece

(13.4) q =C-AT

(13.5) q=m-L

(14.1) AH = (Energy for breaking bonds) — (Energy from making bonds)

(14.3) AS,... + AS

system surroundings

20

(14.5) AG = AH — T-AS

The final seven equations refer to the following generic reaction:
aA + bB - cC + dD

(14.2) AH = cAH? (C) + d-AH (D) — a-AH (A) — b-AH? (B)

(144) AS = S°(C) + d-S°(D) — a-S°(A) — b-S°(B)

(14.6) AG = c-AGS(C) + d- AGSD) — a- AG(A) — b- AGS(B)

(15.1) Rate = Al
At

(15.2) Rate = —AlA]
At

(15.3) Rate = k[A]'[B]'

[CI5,[DI,

(16.1) K =—
ALL [BI,



