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Chapter 1 and 24 Review

Chapter 1:

Section 1.1:

· Chemistry- study of matter (anything with mass and volume) and its changes

· Other (obvious) vocab- atoms, molecules, elements

Section 1.2:

· States of matter- gas (undefined volume and shape), liquid (defined volume and undefined shape), solid (defined volume and shape)

· Gas is more spread out and moves more than liquids, and liquids more than solids

· Classifying substances/mixtures:

· Pure substance- fixed composition (element or compound)

· Homogonous mixture (aka: solution)- same properties throughout

· Heterogeneous mixture- different properties throughout

· Can separate mixtures through filtration, distillation, or chromatography

Section 1.3: 

· Physical Property- observed without changing substance (ie: color, density, boiling point)

· Chemical Property- how a substance reacts (ie: flammability)

· Intensive property- doesn’t depend on amount of substance present (ie: temperature)

· Extensive property- depends on amount of substance present (ie: mass)

· Physical Change- appearance changes but not composition (ie: changes of state)

· Chemical Change- changes to be a different substance (any reaction)

Section 1.4: 

· SI Units: mass- kg, temperature- K (K=C+273), volume- L, time- s, length- m

· Derive SI Units relate 2 units; ie: meters per second, density (mass/volume)

Section 1.5:

· Exact numbers- given (ie: 1000 g per kg); inexact numbers- measured

· Precision- how closely measurements agree with each other

· Accuracy- how close measurements are to true value

· Significant figures- count non-zeros, zeros between non-zeros, zeros after non-zeros AND decimal point

· ie: 100.0 = 4 sig figs; .0002 = 1 sig fig; 200 = 1 sig fig

· in addition/subtraction, count the place value (ie: tenths) for sig figs

· in multiplication/division, count the actual number of sig figs

Section 1.6: 

· Dimensional analysis- use conversion factors to cancel out units to change measurements to different units 

· Example: Find the mass in grams of 3 liters of water.
3L H2O   x    1 kg H2O    x    1000 g H2O     =   3000g H2O
     1               1 L H2O             1 kg H2O

Chapter 24:

Section 24.1: 

· Complex ion- metal and surrounding molecules; called a complex if no charge

· Made of metal (usually transition metal) and ligand

· Metal acts as lewis acid and ligand as lewis base

· Has different properties than the metal alone

· Coordination compound- compound of complex ion and anion

· To find oxidation number of metal in coordination compound:

· Use charge of anion to find charge of complex ion

· Subtract out the charge of the ligand to get the metal’s oxidation number

· Ex: [Cu(NH3)4]SO4
SO4 has -2 charge, so complex ion must have +2 charge
NH3 has no charge, so Cu must also have +2 charge and oxidation number

· Donor atom- atom of ligand that attaches to the metal

· Coordination number- number of ligands, usually twice the metal’s oxidation #

Section 24.2:

· Monodentate ligands- have one donor atom (ie: H2O)

· Polydentate ligand aka chelating agents- multiple donor atoms (ie: NCH2CH2N)

· Chelate effect- polydentate ligands have a higher formation constant than monodentate ones; prevent complex ions with polydentate ligands from reacting

· Naming: prefix for # of ligands + ligand name (repeat if multiple ligands) + name of metal + oxidation state of metal (if necessary)

· Neutral ligand keeps its name, anion ligand adds “o” to end of anion name

· Example: Cu(NH3)4 is tetraaminecopper(II)

Section 24.3:

· Isomers- compounds with the same formula but different structures

· Structural isomer- different bonds

· Stereoisomer- same bonds but different spatial arrangement; more similar properties than structural isomers

· Types of structural isomers:

· Linkage isomerism- a ligand is able to bond to the metal in different ways

· 
· Coordination-sphere isomers- the ligand is bonded to the metal versus in the solid lattice

· Types of stereoisomers:
· Geometric isomer- same bonds, but arranged differently
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· Cis isomer- same ligands on the same side 

· Trans isomer- same ligands diagonal from each other 

· Optimal isomers aka enantiomers- mirror images of each other 
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· Can test for type of isomer using polarized light

Section 24.4

· Atoms/molecules show color if have a partially filled d-shell so can absorb light

· Absorption spectrum- what wavelengths it can absorb

· E=hv; C=λv

· E=energy, h=Plank’s constant (6.63x10-34), v=frequency, C=speed of light (3.0x108 m/s), λ=wavelength 

