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pKpKaa == 3.23.2 --1.741.74 0.180.18

Which of the above acids is the most acidic?Which of the above acids is the most acidic?

Which of the above acids is the least acidic?Which of the above acids is the least acidic?

Choose the order that has the following acids Choose the order that has the following acids 
correctly arranged with respect to increasing acidity.correctly arranged with respect to increasing acidity.
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pKpKaa tabletableWhich of the following species is the Which of the following species is the 
weakest base?weakest base?
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Which is the acid in the following reaction?Which is the acid in the following reaction?Which is the acid in the following reaction?Which is the acid in the following reaction? pKpKaa tabletable
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Which is the conjugate base in the following Which is the conjugate base in the following 
reaction?reaction?
Which is the conjugate base in the following Which is the conjugate base in the following 
reaction?reaction?

basebasebasebaseacidacidacidacid conjugate baseconjugate baseconjugate baseconjugate baseconjugate acidconjugate acidconjugate acidconjugate acid
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Does HDoes H--ClCl spontaneously react with water?spontaneously react with water?

weaker baseweaker baseweaker baseweaker basestronger acidstronger acidstronger acidstronger acid weaker acidweaker acidweaker acidweaker acid
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Does acetic acid spontaneously react with water?Does acetic acid spontaneously react with water?

acidacidacidacid acidacidacidacidstrongerstrongerstrongerstrongerweakerweakerweakerweaker
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== AAccAAccOOHH ++HH AAccOO

Which of the following acid base reactions is written 
correctly?
Which of the following acid base reactions is written 
correctly?

A.  I and II.A.  I and II.
C.  only IC.  only I

B.  only II.B.  only II.
D.  neither I or II.D.  neither I or II.

pKpKaa = 38= 38pKpKaa = 38= 38

pKpKaa = 25= 25pKpKaa = 25= 25pKpKaa = 16= 16pKpKaa = 16= 16

pKpKaa = 25= 25pKpKaa = 25= 25
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O HC CH C CH H O H+
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II

IIII

Which of the following acid base reactions is written 
correctly?
Which of the following acid base reactions is written 
correctly?

A.  I and II.A.  I and II.
C.  only IC.  only I

B.  only II.B.  only II.
D.  neither I or II.D.  neither I or II.

+

H

O HC CH C CH H O H+II

IIII
pKpKaa = 38= 38pKpKaa = 38= 38

pKpKaa = 25= 25pKpKaa = 25= 25pKpKaa = 16= 16pKpKaa = 16= 16

pKpKaa = 25= 25pKpKaa = 25= 25
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How does the equilibrium constant, Ka, relate to 
thermodynamics?
How does the equilibrium constant, Ka, relate to 
thermodynamics? ∆G° = -RTln Ka∆G° = -RTln Ka

Is  H⊕ + A1 more or less stable than  H⊕ + A2 ?Is  H⊕ + A1 more or less stable than  H⊕ + A2 ?

1111

G°

Reaction 

G°

Reaction 

∆G° = -RTln Ka∆G° = -RTln Ka

∆G° = -RTln Ka∆G° = -RTln Ka
H─A1H─A1

H +   A1H +   A1

H─A1

H +   A1

H +   A2H +   A2

H─A2H─A2
H +   A2

H─A2

How does the equilibrium constant, Ka, relate to 
thermodynamics?
How does the equilibrium constant, Ka, relate to 
thermodynamics? ∆G° = -RTln Ka∆G° = -RTln Ka

A. H─A1 is a weak acid.A. H─A1 is a weak acid.

B. H─A1 is a strong acid.B. H─A1 is a strong acid.

Choose the correct statementChoose the correct statement

C. H─A1 and H─A2 are strong acids.C. H─A1 and H─A2 are strong acids.

1212

G°

Reaction 

G°

Reaction 

∆G° = -RTln Ka∆G° = -RTln Ka

∆G° = -RTln Ka∆G° = -RTln Ka
H─A1H─A1

H +   A1H +   A1

H─A1

H +   A1

H +   A2H +   A2

H─A2H─A2
H +   A2

H─A2

D. H─A1 and H─A2 are weak acids.D. H─A1 and H─A2 are weak acids.

stablestable

unstableunstable
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strong acidstrong acid

weak acidweak acid

pKpKaa = 4.76= 4.76

weak acidweak acid

strong acidstrong acid HH
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HH++ CCHH33
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OOCCHH33
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HHaceticacetic

acidacid

hydrochlorichydrochloric

pKpKaa = = --1.741.74

pKpKaa = = --77pKpKaa = = --77
HH CCll ++ OO HH ++OO HH CCllHH

∆∆
GG°°
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GG°°

Reaction Reaction Reaction Reaction 

HH─A─A11

∆∆GG°° = = --RTlnRTln KKaa∆∆GG°° = = --RTlnRTln KKaa

∆∆GG°° = = --RTlnRTln KKaa∆∆GG°° = = --RTlnRTln KKaa

yy
acidacid

HH +   A+   A11

HH +   A+   A22

HH─A─A22

1313

pKpKaa = = --1.741.74

Which species behave as acids in the following Which species behave as acids in the following equilibrium?equilibrium?

Use the curved arrow formalism to show the bond making and Use the curved arrow formalism to show the bond making and 
bond breaking in the following reaction.bond breaking in the following reaction.

1414

A. A. 1 and 31 and 3 B. B. 1 and 41 and 4 C. C. 1, 2, 3 and 41, 2, 3 and 4 D. D. 1, 3 and 41, 3 and 4 E. E. 11 F. F. none none 
of theseof these

(1)(1)

(2)(2)

Which of the following reactions produce the compounds on the Which of the following reactions produce the compounds on the 
right as the major products?right as the major products?

4.24.2--1.741.74

(3)(3)

16161111

3434
1919

pKpKaass

A. A. 1 and 31 and 3 B. B. 1 and 21 and 2 C. C. 1 only1 only D. D. 1, 2 and 31, 2 and 3 E. E. 2 only2 only F. F. none of thesenone of these

Can we estimate relative Can we estimate relative pKpKaass from a knowledge of from a knowledge of 
bonding?bonding?

H   +H   +

HH ++
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AA11
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Reaction Reaction 

HH─A─A11

∆∆GG°° = = --RTlnRTln KKaa∆∆GG°° = = --RTlnRTln KKaa

∆∆GG°° = = --RTlnRTln KKaa∆∆GG°° = = --RTlnRTln KKaa

HH +   A+   A11
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CC
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Choose the order that has the following compounds Choose the order that has the following compounds 
correctly arranged with respect to increasing acidity.correctly arranged with respect to increasing acidity.
Choose the order that has the following compounds Choose the order that has the following compounds 
correctly arranged with respect to increasing acidity.correctly arranged with respect to increasing acidity.

KK  ≈51 ≈51KK  ≈51 ≈51 2.52.52.52.5
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electronegativity tableelectronegativity table 1717
pKpKaa = 15.9= 15.9pKpKaa = 15.9= 15.9

pKpKaa = ≈38= ≈38pKpKaa = ≈38= ≈38

pKpKaa = ≈51= ≈51pKpKaa = ≈51= ≈51
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Using our concepts of bonding is it ever possible to predict the Using our concepts of bonding is it ever possible to predict the 
relative acidity of acids?relative acidity of acids?
Using our concepts of bonding is it ever possible to predict the Using our concepts of bonding is it ever possible to predict the 
relative acidity of acids?relative acidity of acids?

aceticacetic
acidacid

aceticacetic
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Which of these acids would be predicted to be stronger, A or B?Which of these acids would be predicted to be stronger, A or B?Which of these acids would be predicted to be stronger, A or B?Which of these acids would be predicted to be stronger, A or B?
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Using our concepts of bonding is it ever possible to predict the 
relative acidity of acids?
Using our concepts of bonding is it ever possible to predict the 
relative acidity of acids?

acetic
acid

acetic
acid

pKa = 4.76pKa = 4.76AA
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more stable anion
weaker base

stronger acid
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F
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trifluoro
acetic
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pKa = 0.23pKa = 0.23

Which of these acids would be predicted to be stronger, A or B?Which of these acids would be predicted to be stronger, A or B?

BB

Review:Review: Is HIs H——A a strong acid?A a strong acid?
Is HIs H——AA11 a strong acid?a strong acid?
Is HIs H——AA11 a stronger acid than Ha stronger acid than H——A?A?
Is HIs H——AA22 a strong acid?a strong acid?
Is AIs A a stronger base than Aa stronger base than A11 ??
Is HIs H——AA2 2 more stable than Hmore stable than H⊕⊕ + A+ A22 ??

yesyes

nono
nono

yesyes
yesyes

nono
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Reaction Reaction 
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Review:Review:
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Are these strong acids?Are these strong acids? nono
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Review:Review:
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Reaction Reaction 

H─A1

H +   A1

H─A

H +   A

Is this diagram correctly labeled?Is this diagram correctly labeled? yesyes
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Choose the order that has the following acids correctly Choose the order that has the following acids correctly 
arranged with respect to increasing acidity.arranged with respect to increasing acidity.

A. A. B.   B.   C. C. 

D.  D.  E.   E.   F.  F.  

Zn O
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O
H

H
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Choose the order that has the following acids correctly Choose the order that has the following acids correctly 
arranged with respect to increasing acidity.arranged with respect to increasing acidity.

A. A. B.   B.   C. C. 

D.  D.  E.   E.   F.  F.  
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