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Totally Epic AP Chem Review: Acids and Bases in a Day!

Various Ways to Describe Acid Strength

Property

Strong Acid

Weak Acid

lonization constant {K.) value

K, is large

Ka is small

Percent lonization

% lonization = 100%

% lonization << 100%

Position of the dissociation
(ionization) equilibrium

Far to the [\ gbL

(product-favored)

Farto the _|z £+

(reactant-favored)

Equilibrium concentration of H* when
compared to original [HA]

[H'] = [HA]o

L)
Q0 [U« [HA]o

Generic Acid: HA + H,O0 — H;0" + A~

I C3 1O IS
[HAli-x  [HA]

a where [H;0'] = x << [HA],

Conjugate Base (of Generic Acld): A” + H;0 — HA + OH™

Kb—.

[xllx]  [x]ix]
[A7]i

= A= where [OH ] = x << [A);
-

Self-lonization of Water: About 2 out of 1 billion water molecules self-ionize!

H,0(1) + H,0(l) - H;0*(aq) + OH (aq)

Kw=[H30*][OH"] =Kax Kb =1.0 x 107"

(at 25°C)

1)} Strong Acids/ Strong Bases

You MUST memorize:

Strong Acids: HBr, HI, HCl, H.S0,, HNO3, HCIO,
Hint: BriCl-SO-NO-CIO (“Brickle-So-No-Clo")

Strong Bases: Groups |A and 1A metal hydroxides

100% Dissociation! Easy life:

2) Weak Acids/ Weak Bases

If it’s not strong, it's weak!

< 1% Dissociation = Equilibrium!

Time saver:

Since acids fonize 1 H* at a time, [H,0*] = [A7],
and [OH™] = [BH*].

For weak acids and bases, make the assumption
[HA] — x =[HA]s and [B], — x = [B]..

" loglH*] log{HA] Weak Acids:
ph = —log = —logihiaj,
a = [}[:;]][:c_]x ~ [;]Eﬁ where [H;0'] = x << [HA);

pOH = —log[OH"] = —log[B],

Weak Bases:

pH +pOH = 14 [xx] _ Ix]ix)
K, = [;h_x x J{B]:: where [OH"] = x << [B),
Percent lonization

% lonization =

(ionize) when dissolved in water

. Percent lonization: percentage of acid molecules that d,2Soc aie

molarity of ionized acid

- [H30+]equil

initial molarity of acid

X 100
[HA],
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Important Notes

¢ The favored direction of the reaction is the one in whichthe Wle 4 k el acid/base are
produced.
e Thestronger an acid is, the W¢ qke its conjugate base (and vice versa).

e Diluting an acid ( v concentration) will :[ pH and l percent ionization.

gl
Practice, practice, practice! Hel = 3ong 4 ’
!-—-'-'_—-_—‘"—___1

1. Calculate the pH of a 0.020 M solution of hydrochloric acid.

LHa] = -IOJ (0.020) =(1.#0]

—_

2.4, 238 Her

dec-mal 1 P"l .

?H= '\o;\[Hrl - -|Sj

HCZ_H_?,O;‘ = weqk QQ-(L'

2. (alculate the pH and percent ionization of a 0.020 M solution of acetic acid (K. = 1.8 x 107%).

K - [Hsot1CCH001 w2 X L * _ge-S
A [HGH, 0, EHC,_Hg()—} 0.02p-x 0-0%0
AsStme X<< 0.020 odon. =

2 olt = -log(L.OEY) |
o ) = L.OE-Y = CH.oF P ,__,CQ ( _ e
X (1.8¢ SYO'OZO‘] M X :] { -:,{3.'22 g = ©-OeHY =|3 a/dj

3. Calculate the pH for a 1.7 x 1072 M solution of KOH,
b= |
S{-roc,.j baSe .

PDH = - ‘ofj Lol-]
=-log LKOWT = ~log (1T €-2) = 3%

ph = - poH = M-137 =]12.23

\.-J(ak, L')Ccm '
4. Calculate the pH and percent ionization for a 1.7 x 1072 M solution o¥ NH;I(KD =1.8 x103).
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4 { = 15 - oH .
= 55e-4M =Lof 3 pH= M-P =



