Condensed Mathematics for Unifying Concepts


How Fast?
In a reaction A + B 
Products
Rate = k [initial conc. of A]order wrt A [initial conc. of B]order wrt B

The order of a reaction with respect to each reactant is worked out experimentally;

	order
	rate equation
	units of k
	initial rates method

	zero
	rate = k[A]0
	mol dm-3 s-1
	doubling[A]=no effect on rate

	first
	rate = k[A]1
	s-1
	doubling[A]=double the rate

	second
	rate = k[A]2
	dm3 mol-1 s-1
	doubling[A] = 22x the rate
tripling[A] = 32x the rate



↑temperature = ↑k = ↑rate


↓temperature = ↓k = ↓rate
How Far?
Kc is the equilibrium constant in terms of concentration;
In a reaction A + B 
C + D

Large Kc= more products

Small Kc = more reactants

Kp is the equilibrium constant in terms of partial pressures;

In a reaction A + B 
C + D

(this time you have to work out the

mole fractions and partial pressures)

Acids and Bases
pH = -log10 [H+ (aq)]  or  [H+ (aq)] = 10-pH
pH of a strong acid = -log10 [concentration of the acid]

pH of a strong base = -log10 (Kw / [concentration of the base])


pKa = -log10Ka     or     Ka = 10-pKa
pH of a weak acid = -log10 √(Ka x concentration)
Buffers 


[salt]                                    [acid]
pH = pKa + log10  [acid]     or    [H+ (aq)] = Ka x [salt]
Substitute units in to the equation to find the units of the rate constant, k.





Rearrange to find k;


           rate   


k=    [A]m [B]n 





Kc = [C]no. moles of C [D]no. moles of D


       [A]no.moles of A [B]no. moles of B





Kp = (PC no.moles of C) (PD no. moles of D)


       (PAno.moles of A) (PB no. moles of B)





Ka = [H+(aq)]eqm [A-(aq)]eqm


             [HA(aq)]eqm








