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The carrect answeris A because:

The lower the pK, value the stronger the acid
The higher the pK, value the weaker the acid
We need to convert K; to pK;to compare the strength of the acids
In orderto convert K; to pK; without a calculator, work on:

o pKy=-logk;

Therefore

o -log10™==5

o 1.51x1072for butanoic acid willbe 4.8

o 1x107'% for phenol willbe 10

B,C&Dare These are not the correct order of
incorrect as increasing strength of the acids
2

The correct answeris A because:

¢ Theionisationofwateris areversible process and therefore Le
Chatelier's principle applias

endo
H.O() — H*(aq)+OH (aq)
e
%0

s [fthe temperature of the waterincreases, then the equilibrium will
move to oppose the change in temperature
o Therefore, the forward reactionwill be favoured
o This produces more hydrogenions and hydroxide ions
o The higher the value for [H'], the lower the pH value
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Bisincorrectas adecreaseintemperature will
increase the pH of water

Cisincorrectas the pHof wateris affected by
temperature. Anincreasein
temperature will decrease pH
(becomes more acidic)and a
decrease intemperature willincrease
pH (becomes more alkaline)

Disincorrect as despite the fact that pH willchange
with temperature, the concentration
of H* ions and OH" ion are always
equal

The correct answeris Bbecause:

Statementllisincorrect
The correct relationshipis
6 XKL=
o Ky=1x107¥
pK; and pK, have the relationship
o pKi+pKs=pKy
o pKy=14
The conjugate base of ethanoic acidis CH3;COO™ (aq) because
o Ethanoic acid, CH3;COOH, will partially dissociate inwaterto

give:
o CH3COOH+H;0O = CHzCOO~ +H30*
acid base conj.base  conj. acid

A, C&Dareincorrect
as

statement Il is incorrect
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The correct answeris B because:

Butanoic acid is a weak acid
The acid dissociation constant, K, expressionis
[H*][C;H,CO07]
#~ " [C;H,COOH]

To determine [H*]

o [H*]%= K,x[C3H;COOH]

o [H*1%=1.51x10°x0.75

o [H*]=+v(1.51x10-5%0.75)
To determine pH

o pH=-logig[H"]
Therefore

o -logioy (1.51x10-5%0.75)

Ais
: the square root of{1.51%<10"°x0.75Y has not
incorrect ,

beenincluded
as
Cis o |
o=\ this is usedto calculate the pHof astrong
= acid, not a weak acid like butanoic acid
Dis this expression has beenincorrectly
incorrect rearranged and the -log;g of [H*] has not
as beenincluded
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The correct answeris Abecause:

s Forthe basedissociation constant, K, we use the equationforthe
dissociation of the weak base, in this case propylamine
o B(aq)+H:0({l)=BH*(aq)+ OH (aq)
o Bfg~Y=CHzCH;CH>;NH; (aq)
o Bl-.hiaq] = CHzCH>CHsNHz* (aq)
o CH3CH>CH;NH; (aq) + H;O () & CH3zCH,;CH5;NHz* (ag) + OH ™ (aq)
e« Wateris a constant sois notincluded the expression
[CH,CH,CH,NH,*][OH]
° Ko= ——1GH.CH,GH NI

B,C&Dare |thesearenotthe correctexpressions
incorrectas forthe base dissociationconstant, K,
of propylamine
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