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Atomic Structure and Properties
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PES: peak height is the NUMBER of electrons;
binding enerqgy rises with nuclear attraction. Read the
1s peak far left.

Coulomb’s law explains all periodic trends: Z.g up and
r down means stronger attraction.

Across a period: radius falls, ionisation energy rises.
Down a group: radius rises, ionisation enerqgy falls.

Compound Structure and Properties

Lewis: count valence electrons, form bonds, complete
octets, place any leftover on the central atom. Check
formal charge.

%B the best structure keeps
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VSEPR: 2 domains linear, 3 trigonal planar, 4

tetrahedral, 5 trigonal bipyramidal, 6 octahedral. Lone
pairs squeeze the angles.

formal charge =V — N —

formal charges nearest zero

Polar molecule needs polar bonds AND asymmetry.
COy is nonpolar; HyO is polar.

IMF strength: ionic > hydrogen bonding >
dipole-dipole > London. London rises with more
electrons.

Sigma is head-on, pi is side-on. A double bond is 1
sigma + 1 pi; a triple is 1 sigma + 2 pi.

Properties of Substances and Mix-
tures
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Real gases deviate at HIGH pressure and LOW
temperature: molecules have volume and they attract.

A = gbe absorbance is proportional to
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Chemical Reactions
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Limiting reactant: convert BOTH to moles of product;
the smaller answer wins. Percent yield
__ __actual x 100%.

" theoretical
Net ionic equation: cancel the spectator ions. Show
states.

Ozidation is loss of electrons (number rises); reduction
is gain. Balance half-equations with H" /Hy O in acid.

Titration: at equivalence, moles of acid equal moles of
base times the stoichiometric ratio.

Kinetics

rate = k[A]™[B]|" orders come from EXPERIMENT,

never from the balanced equation TR
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Linear plot identifies the order: [A] vs t zero order;
In[A] vs t first; 1/[A] vs t second.

The slow step is rate-determining; the rate law must
match it. A catalyst lowers E, and is regenerated.

k = Ae=Fa/RT B 4E Je 1 37 7
Thermochemistry

q=mcAT, gsys = —Gsurr A
AHF,, = > AHj(products) — > AHj(reactants)
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Hess’s law: reverse a step and flip the sign; multiply a
step and multiply AH .

AH 2 of an element in its standard state is 0

Bond enthalpy route:
AH =) (bonds broken) —
costs energy.

Ezothermic AH < 0 (heat out); endothermic AH > 0.

> (bonds formed). Breaking

Equilibrium

[C][D]*
[A]*[B]P
Q < K shifts right; Q > K shifts left; Q = K is at
equilibrium.

K. =

omit pure solids and liquids

Le Chatelier: the system opposes the change. Adding
heat shifts an endothermic reaction right. An inert gas
at constant V' does NOTHING.

ICE table: Initial, Change, Equilibrium. If K is very
small, approrimate x as negligible, then check it is
under 5%.

Ko =[AT]"B7)

a common ion lowers solubility & FEFH



Acids and Bases

pH = —log[H"], pOH = —log[OH"], pH+ pOH =

14 pH 5 pOH

K, =[H'[OH |=10x 107", K,K,=

Ky K TR
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pH = pK, + log [FA] buffer only; at the half-equivalence

point pH = pK, FPEIR-NG FE R TR O A

Strong acid or base dissociates completely, so [H']
equals the concentration. Weak needs an ICE table
with K.

Titration curve: buffer region flattest at
half-equivalence; equivalence is the STEEPEST point
(pH 7 only for strong-strong).

Thermodynamics and Electrochem-
istry
AG° = AH®° —TAS®° AG < 0 means

thermodynamically favourable A0 H Hfg
AG°=—-RTIn K = —nFE°
F = 96485 C/mol Hiife. K 5Hshi

Entropy rises: solid to liquid to gas, more particles,
higher temperature, mizring.

AH < 0,AS > 0 always favourable; both positive needs
HIGH T'; both negative needs LOW T.

Galvanic cell: oxidation at the ANODE (negative),
reduction at the CATHODE. E,,, = E2,, — E, > 0.
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Exam technique

Justify with particles: say what the atoms, ions or
molecules are doing, not just which way the number
moved.

Every answer needs units and the right significant
figures. Show the setup, not just the calculator result.
"Explain in terms of Coulomb’s law / IMF / Le
Chatelier’ means name the principle AND apply it to
this substance.
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