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Metric Conversions

1 G_(giga) = 1,000,000,000 (10°) Sl units
"1 M_ (mega) = 1,000,000 (10°) Sl units
1 k_ (kilo) = 1,000 (103) Sl units

1 h_ (hector) = 100 (10?) Sl units
1da_ (deka) = 10 (10?) Sl units

SI Units

Length — Meter (m)
Volume - Liter (L)

Mass — Gram (g)

Time — Seconds (s)
Amount — Mole (mol)

1 Sl unit = 10 (10%) d_ (deci)

1 Sl unit = 100 (10?) c_ (centi)

1 Sl unit = 1000 (10%) m_ {milli)

1 Sl unit = 1,000,000 (10°) p_ (micro)

1 Sl unit = 1,000,000,000 (10°) n_ (nano)

Temperature Conversions

‘C>K="C+273

K-> C=K-273

F-32
180

FD>°C=

°C=>» °F=("C x 1.80) +32

Thermochemistry
q=m-C-AT
(q is heat, m is mass, C is specific heat, and T is temperature)
AT = Trinal — Tinital
AH n = IAH ¢ (products) — ZAH ¢ (reactants)
AS’nn = IAS (products) — ZAS ¢ (reactants)
AGiystem = DHsystem — T BSsystem (T is in Kelvin)

Other Conversions T G Table of Solubility in Water
1 yr = 365.4 days 11b=4528¢g 1gal=3.78L Boyles PV, = P,Vs = x . gl o
1day=24hr lkg=2.21b 10z=29.57mL = gle|le|le|s|lel® Slw
X _ Charles ViT =VoTy glslelsl=|8l=]3 ol & S|lc|lylg|lol|aw
1 hr =60 min loz=283g 1 gal =231 in® e 5T = Po/T2 S|E|8|5|5|s|5|S|21E|2|8|E|8|8|e|2|E
1 min = 60 sec 1ft=12in 1gal=4qt i ahies ‘ 218|5(5|5|5|2|z|28|2|&6|8|&|&|5|3{2]|3
llln—.lz'5_4lcgn1km_17168]§1f)ggg§f 11‘:31_'06‘1‘ Fombined PiVy PV, Aluminum s [Aqg| - [Aq|Aq| - [ s | s |Aq|Aq] S| S [Ag] S [S |Aq] - |-
mile = 1. = yas = t 1cm’=1mL Ty Py Ammonium Aq|Aq|Aq|Aq|Aq|Agq|Ag|Aq|Aq|Aq|Aq| - |Ag|Aq| - [Aq[Ag|Aq
Ideal PV=nRT Antimony s 53N R VR R el Pl I 4 B o B ' o B o | ol €200 0
Molecular Geometry Chart 60‘;"03‘2‘3""”5# ¢ HamenBer: Arsenic (1ll) Aq| - | - |Aq| - | - |Aq|Aq|Aq| S |Aq| - | S | S |Aq|Ag]s
.02x10% =1 mole i
B:::‘ ';,f.:':" Molecular Shape Shape eTemperature MUST be in KELVIN B?rlum AqlAq s 1A Aq. SIS |AglAglAq] S |AqlAg| S 1S ]S |Aq]S
s : Bismuth -|lP|S|-[P|S|S|[S|Aq|Aq|S |[S|[-|S]|-[Aq|S]-
: g Lines "_" Activity Series PN atierunits MUATERICEL Cadmium Aq|Aq| S [AqlAq]| - [P | S [Aq|Aq[S [P [Aq]s |- [Aq[S |Aq
0 Linear Ao Non- || © Watchfor mLand Linsame problem, | I&5icium Aq|Aq| S |AqlAg| S |S | P lAalAq| S | PlAq|sS |S|P|AqlP
= Metals|\ 1ot | metals or atm and mmHg in same problem. Chromium Aq|Aq| - |Aq|Aq| - [P |s|s[Aq[ P[5 |Aq] s [S [Aq]s [Ag
1 Bent O’u“ Li F, YOU MUST CONVERT! Cobalt (I1) Aq|Aq| S [Ag|Ag| S| - ]S |Aq|Aq|[ S| S |Ag|S|S [Ag|S |Ag
g Rb ¢ =1L =1000 mL _ Copper (1) Aq|Aq| S [Aq|Aq| S [Aq| s | - [Aq| s [s[Aq]s ]S [Aq[s [Aq
2 0 K Br; *1 atm = 760 mmHg = 760 torr = Hydrogen Aq|Aq| - |Aq|Aq|Aq|Aq| - |Ag|Ag|Aq| - |Aq|Ag[Aq|Aq|Ag| -
2 Bent -3).,3 Cs I 101.3 kP 3 Iron (111) -|Ag| - | -|Aq| - | S|S|Aq|Aq| S | S |Aq|S|S |Aq|S |-
e e iron (1) AqlAa] s | - |A 5 |5 |Aq|Aq] S | S |Ag| S |S
Q Ba e|deal Gas Law — S A d Aqls
3 Lineas 5.* =2 Sr 2 - Llea(.ﬂ(ll) Aq| S|P [Aq(S|S|S|S|[P|P|Ag|S|Ag|S|S|S]|S|S
3A Ca © n=moles Lithium Aq|Aq|Aq|Aq|Aq]| - |Ag|Aq|Aq|Aq| S |Aq|Aq| P |Aq|Aq|Aq|Aq
. v Na oR:Q,ogzlr‘T;z:;"( or 3_314“‘;; Magnesium | - |Aq| S [Aq|Aq|Aq| S| S [Aq|Aq| s [P |aq|s|s[aq]s|P
(] Trigonal Planar ° B Mg 67 qLmmAg ieo Manganese (Il) [Aq|Aq| S | - [Aq| - [ - | S |Aq|Aql P | S [Ag| P | S [Ag] S
2 Al Orbla— g Mercury (1) AqlAq] s [aqag] P -] -|PfAaq|s|s]aq][s|-[r]s]-
L ' P 3 Ti eSTP =273 Kand 1atm Mercury (1) P|S|S|Aq|S|[P|-|-|S|Aq[S|S|Aq[S|-|P|S]-
3 | Trigonal Pyramidal ! :
gonal Py o Mn = - - Nickel Aq|Aq|S | - |Aq| - [Aq| S [Aq|Aq| - | S [Aa|S | - [Ag]S|S
- 7n Equilibrium Constant (K) Expression | [Potassium - Ag|Aq|Aq|Aq|Aq|Aq|Aq|Aq|Aq|Aq|Aq[Aq|Aq|Aq|Ag|Aq|Aq|Ag
v 2 T-structure {9320 cr For the equation aA +bB > cC+dD | |2er S{S[S|AG|S|SJAqQ|S |S[Aq|S|S|Aq|S|-[P|S |Aqg
a ; < : P b, Sodium A X
ze the equilibrium constant expression is Strontium Ag 23 Asq :3 22 qu Asq qu 2q ﬁq qu Asq ﬁq Asq A;q qu 2q Ag
4 . o a[Aq -
0 Tetrahedral ymr ; [C]<[D}¢ Tin (I . == . :
. : o Ni e il L by {n Aq| S |Aq|Aq s |Aq|Aq| - | S [Aq|[ S| - [Ag] S|P
_ — Sn [A]> [B]* Tin (IV) Aq[Aq - [aqlaa] - -1-17-1s{s|aq| -5 |Aq|s]-
% I Gamciiy .,,%?. Pb Kw = [H*][OH] = 1.0x101¢ Zinc Aq|Aq| S [Aq|Aq]| - [Ag| S [Aq|Aq|S|S |Aq|S|s|aq|s|P
- ‘5 Hy* pH = -Iog [H*] pOH pr -Iog[OH'] Aq = Soluble in water S=Sf)|id(lnso|uhle) inwater P = Partially soluble in water
- Cu & - = compounds do not exist or decomposes inwater ¢z 7z c<- €
2 Square Planar B3 A pH+pOH =114
: Pf  / Redox Rules
p Trigonal. .,Jj e <t Strong Acids: Elemental form Zero (0). Only one kind of atom present, no charge
Bipyramidal -\J’g*’ : Atomic lons = the charge on the atom (monatomic ion)
HCI, HBr, HI, HNO3 i
s L ’ » 1, N Group 1A +1 Unless in elemental form
l S Pyramidal’ | - B48:= Percent Error g HCIO3, HCIO4, H2SO4 | |, Group 2A +2_Unless in elemental form
quare Fyramida 58 Experimental-Theoretical H :
2y x 100 Hydrogen (H) +1 when bonded to a nonmetal, -1 when bonded to a metal
?_ = Theoretical . : Stro“g Bases: Oxygen (O) -1 in peroxides Oy, -2 in all other compounds (most common)
6 0 Octahedral %'53: » it el LiOH, NaOH, KOH, Fluorine (F) -1, always
j M RbOH, CsOH, CE_!(OH);, Neut.ral Compounds | The sum of all oxidation numbers of atoms or ions In a neutral compound is zero.
ReoratIEal x 100 - Sr(OH)z, Ba(OH): . lonic Compounds Th:e sum of ::II oxidation numbers of atoms in an ionic compound is the charge on the
: polyatomic ion. -
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FFunctional
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General
FFormula

lz'x:unp]c

RZ

—F ({luoro-)

BR—X

halide —Cl (chloro-) | (X represents (_‘l[_n)(ﬁil[(f,'](ll I
(halocarbon) | —Br (bromo-) | any halogen) | 2-chloropropane
—1I (iodo-)
: CH,CH,CH,OH
alcohol —OH R—OH T3 i
1-propanol
, CH,OCH,CH,
ether —-0— R—O—R ' e
methyl ethyl ether
0
(I? ﬂ I
aldehyde 'H,.CH,C—
: —C—H R C—H CH,CH,C—H
propanal
0 0 i
ketone L i B 2 CHCOH, CHCHl
2-pentanone
i f I
anic acid 'H.CH,C—C(
organic acic —C—OH R—C—OH CH,CH,C—OH
propanoic acid
i i i
ester —C—O— R—C—0O—R’ CH4;CH,COCH4
methyl propanoate
! I S CH,CH,CH,NH,
S —N— R—N—R" 1-propanamine
T i i
amide 'H.CH,C—NE
—C—NH R—C—NH | CHaCH,GNH,
propanamide

Note: R represents a bonded atom or group of atoms.
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What type of element is the first one in the compound?

PR e

Metal - lonic Compound
Is the metal (cation) in the s block
or Ag, An, Cd, Al, Ga, or In?

=

Hydrogen - Acid
- Is the anion a
polyatomicion?

>

X AT

Yes - Type | No —Type li

Werite the element Vl/:tf thte. ele\/r\];fr: name for
R A at cation . aroman
numeral after it to indicate
cation

Yes

Is the suffix of
the polyatomic
jon —ate or —ite?

No
The name starts
with hydro-, then

\ the charge.
Anion

Is the anion a polyatomic ion?

-ate
Replace
the —ate
with —ic.

The second
word is

acid.

A/

e

Yes -
Write the root name of

Write the name of _
the polyatomic ion the anion and add the
suffix —~ide.

the root name of
the nonmetal, and
the suffix —ic. The
second word is
acid.

Nonmetal — Molecule
Type lll
The first element in the
formula is named first
using the entire
element. The second
element is named

using the element root
name plus the suffix

—ide. Prefixes are used

to indicate the number
of atoms present for
each element (never
use mono on the first

| 1

Example Example
e Type | — CaS04 o Type |- NasP
Calcium sulfate Sodium phosphide

<

Example
H2CO3
(carbonate)

Carbonic acid

s Type Il - Cu(OH); e Type Il — PbS
Copper (l1) hydroxide Lead (ll) sulfide

Nitrous acid

Diboron tetrabromide

B,Brs -

element).
-ite »
Replace A
. e
the —ite St~k Prefixes
with —ous. ‘1 =mono 6 =hexa
The second 2=di 7 = hepta
word is Example | 3=tri 8 =octa
4=tetra 9=nona
Hydrochlonc 5=penta 10=deca
acid 'l'
Exam Example
Example
HNO; 2L
CO; - Carbon dioxide
(nitrite)




10.

11.

12.

Is the first element in the compound a metal?
e Yes, it is an ionic compound. Go to #2.
e No, goto#8
Is the metal (cation) in the s block or Ag, Zn, Cd, Al, Ga, or In?
e Yes, it is a type [ compound. Go to #3
e No, it is a type Il compound. Go to #4
Write the element name for the cation.
e Goto#5
Write the element name for the cation WITH a roman numeral after it to indicate the charge.
(determine by doing the backward criss-cross from the chemical compound)
e Goto#d
Is the anion a polyatomic ion?
e Yes, goto#6
e No, goto#7
Write the name of the polyatomic ion.
e Typel- CaSO4 Calcium sulfate
e Type Il - Cu(OH): Copper (II) hydroxide
Write the root name of the anion and add the suffix —ide.
e TypeI— NasP Sodium phosphide
e Type Il - PbS Lead (II) sulfide
Is the first element of the compound hydrogen?
e Yes, it’s an acid. Go to#9
e No, it’s amolecule. Go to #12
Is the anion a polyatomic ion?
e Yes, goto#10
e No, goto #11
Is the suffix of the polyatomic ion —ate?
e Yes, replace the —ate with —ic. The second word is acid.
o H,CO3 Carbonic acid (carbonate polyatomic ion)
e No, replace the —ite with —ous. The second word is acid.
o HNO: Nitrous acid (nitrite polyatomic ion) _
The name starts with hydro-, then the root name of the nonmetal, and Lhe suffix —ic. The second
word is acid. ~

e HCI Hydrochloric acid
The first element in the formula is named first using the entire element. The second element is

named using the element root name plus the suffix —ide. Prefixes are used to indicate the number
of atoms preserit for each element (never use mono on the first element).
e CO; Carbon dioxide
e BBry Diboron tetrabromide

o1 =mono o .6 =hexa
o2=d o 7 =hepta
o3 =tri . 0 8=octa

04 = tetra o 9=nona
05 = penta o 10 =deca
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