Acid, Base & Salts Past Papers

4, H,CO,(aq) + CN(aq) = HCMN(aq) + HCO, (aq)
Which line in the table correctly describes H,CO,(aq) and HCN(aq) in the above reaction?

The Brensted-Lowry definition of a base is a substance which acts as a

A proton donor to form a conjugate acid
B proton donor to form a conjugate base H,C0,(aq) HCN(aq)
C  proton acceptor to form a conjugate acid A base conjugate base
D proton acceptor to form a conjugate base. B base conjugate acid
C acid conjugate base
Under certain conditions liguid ammeonia ) : -
iwonises as shown: D acid conjugate acid

INH, = NH,  + NH, , X . Lo
‘ 5. Which of the following salts forms an alkaline solution in water?
Which line in the table shows the correct

conjugate acid and conjugate base for this

B, A Sodium sulfate
IONISATION
B Lithium chloride
. . . C  Ammonium nitrate
Conjugate acid | Conjugate base
D Potassium propanoate
A NH, NH,’
6 Which of the following salts will form a
B NH,' NH, ’ solution with the lowest pH?
C NH, NH; A Potassium chloride
B Potassium ethanoate
L) NH, MEL, i Amrmonium chloride

¥ Ammonium ethanoate

HCN(aq) + H,0(€) = H,0 (aq) + CN (aq)

In the above equation HCN(aq) is acting as 7. Which salt solution would have the lowest pH?
A an acid A MaCl
B aconjugate acid B Na,(CO,
t; a baSt_e - C  Na,S0,
a conjugate base. D CHyCOONa
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Excess calcium carbonate was added to 100 cm® of 1 moell™" hydrochloric acid.

The experiment was repeated using the same mass of calcium carbonate and 100 cm? of

1 moll™" methanoic acid.

Which of the following was the same for both experiments?

[ D T = =

The mass of unreacted calcium carbonate at the end of the reaction.
The time taken for the reaction to be completed.

The pH of the mixture at the end of the reaction.

The initial rate of the reaction.

An acid 15 a substance which

A
B

]

10.

donates a proton leaving a conjugate acid
donates a proton leaving a conjugate base
accepts a proton leaving a conjugate acid

accepts a proton leaving a conjugate base.

Zinc oxide reacts as shown.

Zn0iz) + 2ZHCl{aq) — ZnClylaq) + H,O{r)
ZnO(=) + 2NaOH(aqg) + H,O(F) —= Na,Zn(OH), iaq)

This shows that zine oxide is
A bhasic

B acidic

.

neutral

v amphoteric.

11. Which of the following, when dissolved in
distilled water, gives rise to a solution with a
pH value greater than 77

12.

13

A

B
C
D

Lithium chloride
Potassium ethanoate
Sodium sulphate

Ammonium nitrate

Which of the following 0-01 moll” AqUEenLs
solutions has the highest pH value?

A
B

D

Sodium fluoride
Sodium benzoate
Sodium propanoate

Sodium methanoate

Which of the following is most acidic?

A

B
C
D

Methanoic acid
Merhanol
Phenol

Propanoic acid
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14 18 'What is the concentration of hydroxide ions, in mol 1", in a solution with a pH of §-5?
Substance K,
X 1-85 x 10711 A 85x10°
Y 1.57 x 107 B 32x10°
z 1-61 % 107° C 85x107°
D 32x107

Based on information in the table,

19  The pH of 0-002 moll™" calcium hyvdroxide

A Xis less basic than Y bation
B Xis more acidic than Z soiubiom s
C Y is more basic than Z A 3.4
D Y is less acidic than X. B 2.7
15 Which of the following decreases when an [ 11-3
agquecus solution of ethanoic acid is diluted?
o116,
A pH
B pKa 20 What is the concentration of hydroxide ions,
c Y inmoll™, in an aqueous solution of pH 147
~14
D The degree of dissociation A 10
B 10°
16 Which of the following is true for a neutral solution at 325 K? C 10
14
A pH=7.00 D 10
B K,=101x10"
C [H;01=[0HT]
D [H01=1.00x107

21  Which of the following statements is not
alwayvs true for aqueous solutions at 298 K#?

17  The pH of a solution of benzoic acid with concentration 0-01 moll™ is A Kw= 10
£ W=

A 141 B pH = —log [H']

B 20 C  [H'][OHT]=10"

C 31 D [H']1=[0H]=107 moll”
D 52
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22 The ionic product of water, K,,, is 5.48 = 107" at 50 °C.

23

24

The pH of water at 50 °C is

A 5.48
B 6.63
c 7.00
D 133

Solution X has a pH of 438, When it is
diluted tenfold the pH changes to 4-88.

X is likely to be

a partly soluble acid
a buffered acid
a strong acid

D aweak acid.

5-0em’ of a solution of hydrochloric acid was
diluted to exactly 250em’ with water. The
pH of this diluted solution was 2-00.

The concentration of the original undiluted
solution, in mol 17", was

A 20x 107

B 40x107

C  40x10"

D 50x107h

25

26

500 em® of 04022 moll™ hydrochloric acid
is added to 300 cm® of 0020 moll™” sodium
|'|‘_~'1.1ru:\{idu solution. The pH of the resulting
solution will be

2

=
e

[
=
(]

The equilibrium constant for the dissociation
of a base 1s given by K.

20cm’ of 0-1 moll” solutions of each of the
bases in the table below were neutralised by
20 cm’ of 0-1 moll™ hydrochloric acid and the
pH of the resulting salt solutions measured,

Which base would have given the salt solution
with the highest pH?

Base K,
A | Ammonia 1-8 % 107
B | Methylamine 45% 107
C | Phenylamine 43x 107"
D | Phenylmethylamine 2-4%107°
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1.. Phenols are weak acids.

The table shows the pK| values of different phenols at 298 K.

2 In an aqueous solution of hexaaquairon(ll) ions, [Fe(OH,),]*", the
" following equilibrium exists.

[Fe(OH,)J** + H,0 = [FeOH(OH,)]" + H,0"

Name of phenol PK, This equation shows that water is amphoteric.
phenol 9.99 Explain, with reference to the equation, why water can be described as
amphoteric.

3-hydroxyphenol 9.15

3,5-dihydroxyphenol 8.45

2-methylphenol 10.29

4-methylphenol 10.26

2-ethylphenol 10.20

4-ethylphenol 10.00

3. A sample of milk was found to have a lactic acid concentration of

Calculate the concentration of hydronium ions, H;O%, in moll™, in a 1.12 % 10~ mol L.
0.150 mol " aqueous solution of 2-methylphenol. 3 Calculate the pH of a solution of lactic acid (K, = 1.38 x 107%) with a

concentration of 1.12 = 107 mol ™.
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4.  Carbonic acid, H,C0,(aq), dissociates as shown. 6.  The average pH of pre-industrial ocean surface water is recorded to be 8.2.
The increased CO, dissolved in the oceans has already reduced the pH of
H,C0,(aq) + H,0(¢) = H,0°(ag) + HCO, (aq) pK, = 6.35 surface water and by the year 2100 the pH is predicted to be 7.9.

(i) Calculate the concentration, in moll™, of hydronium ions, H,0", in

(1) Explain how the strength of carbonic acid compares with that of ethanoic surface water with a pH of 8.2.

acid.

(i) Calculate the percentage increase in hydronium ion concentration
between water with a pH of 8.2 and water with a pH of 7.9.

(i) State the role of H,0 in the above equilibrium. 1

5. The impure precipitate of benzoic acid is produced by acidifying the
alkaline sodium benzoate solution.

Explain fully why an aqueous solution of sodium benzoate is
alkaline. 2
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Hydrofluoric acid, HF, is a weak acid. 8. There are different definitions for acids and bases.

HF(aq) + H,0(¢) = H,0%(aq) + F(aq) (a) ng_ﬁﬁ:mn:;cir;;?; acids and bases was proposed by Johannes Brensted

(a) State what is meant by a weak acid. 1 (i) State the Brensted-Lowry definition for a base.

(b) 3.75 mol ™" hydrofluoric acid solution can be used to engrave glass.

(i) Calculate the pH of this hydrofluoric acid solution. 2 (i) A slclutinn of hydrogen peroxide consists of two acid-conjugate base
pairs.

H,0,(agq) + H,0(8) = H,0'(aq) + HO; (aq)

Complete the table to identify one of the acid-conjugate base
pairs.

Acid

Conjugate base

(i) The concentration of commercially available hydrofluoric acid solution is (b) Another definition for acids and bases was proposed by Gilbert Lewis. A
expressed in terms of percentage by mass. Lewis acid is a substance that can accept a pair of non-bonding electrons.
Calculate the percentage by mass of a 3.75 moll™" hydrofluoric acid A Lewis base is a substance that can donate a pair of non-bonding
solution. 2 electrons.

An example of a Lewis acid-base reaction is shown.
B(OH),(aq) + 2H,0(¢) — [B(OH),J(agq) + H;0(aq)

Explain why this is a Lewis acid-base reaction.
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(c)

Acids can be classified as strong or weak. The table contains information

about four acids.

Name of acid Formula K, at 298K
ethanoic CH,COOH 1-7 %1077
chloroethanoic | CH,CICOOH | 1-6x 1072
dichloroethanoic | CHCL,COOH | 5-0 x 107
trichloroethanoic | CCL,COOH | 2-3x 107

(i) Describe the relationship between the number of chlorine atoms in

an acid molecule and the strength of the acid.

(i) 1-89¢ of chloroethanoic acid was dissolved in deionised water and
the solution was made up to 250 cm? in a volumetric flask.

(A) Calculate the concentration, in moll™, of the chloroethanoic

acid solution.

(B) Using your answer to (A) calculate the pH of the chloroethanoic

acid solution.

9. . Apple jam contains malic acid.

OH

A
o ch, ¢

I
0

malic acid

[ ——{]

(a) Malic acid dissociates in two stages. The egquation for the first stage
dissociation of malic acid is

HOOCCH,CH(OH)COOH(aq) + H,0(£) = HOOCCH,CH(OH)COO (ag) + H;0'(aq)

(1) Write an expression for the first stage dissociation constant, K, for

r Mgy

malic acid. 1

(ii) Complete the equation to show the second stage dissociation of
malic acid.

HOOCCH,CH(OH)COO (ag) + H,O(¢) =
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(b) While making apple jam, the jam will only thicken if the pH is between 11, Mandelic acid, 2-hydroxy-2-phenylethanoic acid, is a component of skin care
2.7 and 3-3. products.
(i) The pH of the apple jam is determined by the first stage OH
dissociation of malic acid (K, = 3-2 = 107%). OH
The concentration of malic acid in the jam is 0-0051 mol .
Show by calculation that the jam will thicken at this concentration 0

of malic acid. 3
mandelic acid

{a) Mandelic acid is a weak acid.
C,H,CH(OH)COOH(aq) + H,0(¢) = C,H,CH(OH)COO(aq) + H;0'(aq)

Write the expression for the dissociation constant, K_, for mandelic acid.

(LAFY]

10 Zinc ethanoate can also be used to treat Wilson's disease.

(i) Zinc ethanoate can be prepared from zinc hydroxide and ethanoic

acid.
Name this type of reaction. 1
(b) A 100cm? sample of skin care product contained 10-0g of mandelic acid.
The K, of mandelic acid is 1:78 = 1074,
(ii) Zinc ethanoate is a salt of a weak acid. (i) Calculate the concentration of the mandelic acid, in moll™,
State what is meant by a weak acid. 1 present. in the skin care proaduct,

(ii) Using your answer to (b)(i), calculate the pH of a solution of
mandelic acid of this concentration.
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Explain fully why a solution of the salt sodium 4-hydroxybenzoate 15 Hypochlorous acid is a weak acid which dissociates in water as shown.
has a pH greater than 7. 2
HClO{aq) + H,0(f{) == H,0%aq) + ClO7(ag)

(a) What is the conjugate base of hypochlorous acid?

(&) Write the expression for the dissociation constant, K, of hypochlorous acid.
When ethanoic acid is added to water the following equilibrium is established.
CH,COOH + H,0 &= CH,C00" + H,0"
(¢) Given that the K_ for hypochlorous acid is 3-98 x 107® and that the solution has a pH of

Identify the conjugate base of CH,COOH. 1 54, calculate the following ratio.

[C10™ (aq)]
[HCI1O(aq)]

Balsamic vinegar is a dark brown liquid containing ethanoic acid. The pH of a sample of balsamic

vinegar was 2-5.

Write the formula for the conjugate base of ethanoic acid. 1
16 Nicotinic acid 1s used in the treatment of high cholesterol levels. A structural formula for
nicotinic acid is
N
/
Calculate the concentration of ethanoic acid in the sample of balsamic vinegar. 2 AN COOH

(@) Write an equation to show the dissociation of nicotinic acid in water.

() The K, value of nicotinic acid is 1+4 x 10~

Calculate the concentration of a nicotinic acid solution which has a pH of 3-77.

10

(4)
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17 When an ant bites, it injects methanoic acid (HCOOH). 19. . Fizlzg,' r:llrink.s:iur.-nrain carbon dioxide dissolved in water which dissociates, as shown, to produce
carbonic acid.

(a) Methanoic acid is a weak acid.
H,O(f) + COyaq) = H'(aq) + HCO, (aq) pK, =64

HCOOH(aq) + H0() — HCOO(ag) + H,0ag)

(@) What is the Bronsted-Lowry definition of an acid?

(1)  What is the conjugate base of methanoic acid? 1
(b))  Write the formula for the conjugate base in this reaction. 1
(1]}  Write the expression for the dissociation constant, K | of methanoic acid. 1
Fizzy drinks contain carbon dioxide dissolved in water which dissociates, as shown, to produce
When an ant bites, it injects methanoic acid (HCOOH). carbonic acid.
. R . L — - R H, O ¢ CO (s = H" HCO, | K =64
(% (i) Inacrypical bite, an ant injects 3-6 % 10 3;_{ of methanoic acid. OO + Aaq) (aq) + s (aq) P
Assuming that the methanoic acid dissolves in 1'0cm’ of water in the bady, caleulate . 1 ) .
. . . .. -1 . (¢} Caleulate the pH of a 0-1 mol I solution of carbonic acid,
the concentration of the methanoic acid solution in mol 1. 2
(11} Calculate the pH of this methanoic acid solution. 2
20. Benzene can be nitrated by reaction with concentrated nitric acid.
NO,
@ $ HNO, —» ©/ + H,0
18 . Solutions of NaH,PO, are acidic because the H,PO, ion partially dissociates. . . . _ _ . i
The nitration of benzene is normally achieved using a mixture of concentrated nitric and

- . Iphuric acids. The larter react in the followi H
H:PO‘ (aq} *{I.qj + HPO*}EWJ pK‘ = ?_2 sulpnuric acids, C larter readct in the rollowing way
HNO; + 2H,80, = NO,” + H;0" + 2HSO/

(@) Write the expression for the acid dissociation constant, K, 1
Give the formula of the acid and its conjugate base in this reaction, 1

(b) Calculate the pH of 0-1 mol ™' NaH,PO, solution. 2
21. Propanoic acid is a weak acid. Sodium propancate is a salt which can be formed from it. Both
propancic acid and sodium propanocate can be used as mould inhibitors.

| Calculate the pH of 010 mol r propanoic acid solution.

(¢) NaH,PO, is used with NaHCO, in baking powders, to produce carbon dioxide.
H,P0,(aq) + HCO, (aq) == HPO, (ag) + H,0(f) + CO,(g)

Explain how HCO;™ acts as a base in this reaction.

11
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22 Hydrofluoric acid, HF, is a weak acid.
HF(aq) + H,0(f) &= H;0%aq) + Fi(aq)

A student neutralised 25 cm’ of hydrofluoric acid solution with sodium hydroxide solution and
followed the reaction by measuring the pH.

The graph obrtained for this reaction is shown below.

10

pH 6

~

0 2 4 6 8 10 12 14: 16 18

Volume of sodium hydroxide solutionfem’

(a) Write the expression for the dissociation constant, K, of hydrofluoric acid.

(b) When exactly half the acid has been neutralised, pK, = pH.

Using only information from the graph, deduce pK, and thus calculate K, for
hydrofluoric acid.

Temperature/K P{W,Jrl'u3lzl_2
1 273 114 %1077
283 293 %1077
208 1-01 x 107"
323 5-48x 107
| 373 s13x 107

23. DButanoic acid ean be synthesised from 1-bromopropane by a two stage process.

cHOHCcHB el oy 2 o open,en,cooH
KCN(ag) :

Using information from the Data Booklet, calculate the pH of 0-010 moll aqueous
butanoic acid,

24, Octanoic acid is a weak acid with a dissociation constant, K,=127x 107 and pK, = 4.9,

One litre of 0-20mol 1™ octanoic acid solution was prepared.

Caleulate the pH of the solution,

25, The equilibrium in water can be represented by the equation

H,0(f —=—— H'(aq) + GH‘[aqi

The ionic product for water (K ) is 1-00 x 107" mol®17? at 207 K.

As shown in the table below, K is temperature dependent.

(@)  Write the expression for K.
{d)  Give a reason for the variation of K with temperature.

_e) Calculate the pH of water at 3231 K.
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10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

0o o o »r

o >

20 B p()H —14-14=10
[OH7] = 10" = 1 mol 17*

21. D
22 8B ] = [0H] - VK,
[HY] = v/5.48 x 1071 = 2,34 x 1077
pH = —log(2.34 x 1077) = 6.63
23. D
24, D [H] =102 mol 17"
250
— =50
5
50 x 107 = 0.50 = 5.0 x 107"
25. B
The weaker the parent acid, the stronger its conjugate base, and the higher the pH. HC: NzOH:
0.5 x 0.022 = 0.011 0.5 x 0.020 = 0.010
Excess acid
0.011 — 0.010 = 0.001 mol
Total volume = 1.0 L
[H*] = 0.001 = pH = 3
~ 1 -
pH~ 3(pKa —logc)|  pH — £(4.2 — (—2)) = 3.1 6 &

pOH= 14 -85=55
[OH™] = 10723
—32x107°

Ca(OH), + Ca’* @

[OH™] = 2 x 0.002 = 0.004 mol 1"

pOH = — log(0.004) ~ 2.4
pH=14-24=116

13
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. - pH = 8.2
6 6.31x10° L
2.77x10% pH = #pKe - Hloguc pH = 556 (i loguofH:0'] = 8.2
pH = x(10.29) - log(0.150)  -logulH] = 556 logio[H;0'] = 8.2
pH = 5145 -  ix(-0.824) logu[H'] = -556 [Hs0') = 10°
pH = 5145 - (-0.412) [H] = 10%% [H30'] = 6.31x10° mol I'!
pH = 556 [H] = 2.77x10° mol I
(i) 7% pH = 72
99.7% logo[HsO*] = 7.9
logi[Hs0*] = -7.9
[H:0] = 1079
[H30'] = 1.26x10°® mal I
4.41 pH = 1pKe . Hlogec 7. a) Partially dissociated into ions in aqueous solution.
pH = #x-login(1.38x10%) - %log.(1.12x10°®)
PH = %X—(—asb) - %X(—q'gﬁ} b (|) 1298 pH = -::;-pKu - %|ag__oc
pH = 1930 - (-2.475) ' pH = %(317) - %log.(3.75)
pH = 4.405 pH = 1585 - 1(0.574)
pH = 1585 - 0287
pH = 1298
(i) (Carbaonic acid is a) weaker acid as it
has a higher pK,/lower K,
- lgfm HF = (1x1)+(1x19) = 1+19 = 20g
OR (i)~ 7.5% 3.75mol of HF in llitre of solution . mass = no, of mol x gfm = 3.75 x 20 = 75q
Ethanoic acid is a stronger acid as it 1litre of HF solution 759 100 =75%
has a lower pKa/higher Ka would have approx, mass of 1000g 1000g T
P g
1.26x10° - 6.31x10°
(i - % Increase = 6 31x10°7 x100
The (benzoate) ion from the salt 8a(i) A proton/hydrogen ion/H" acceptor
removes/reacts with H* from the
waler
(ii) Acid H202
. . L e Conjugate base | HO,
This results in the water equilibrium this results in excess OH- ions from
shifting to the right hand side OR  the water equilibrium. (1) OR

Acid Ha0*
Conjugate base | H;0O

14
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8b B(OH); accepts (a pair of non- 9a (ii - _— + : .
bonding) electrons and water (i) HOOCCH:CH(OH)COO (aq) + H:0(8) = _H3CI {aq_] + O0CCH:CH{OH)COO (aq)
donates (a pair of non-bonding)
electrons
OR
B(OH); accepts {a pair of non- 9b 2.90 pH = L%PKE - %Ingm c
bonding) electrons from water = -zlogick, - zlog ¢

= -3login(3.2x10*) - % x logie(0.0051)
OR = (-3 x -3.49) - (3 x -2.29)
Water donates (a pair of non- = 175 - (-115)
bonding) electrons to B(OH): = 2.90

8c (i) ;_ﬁ.s the number of chlorine (atoms} 10 (i)
increase the strength of the acid
increases.

Neutralisation

OR , . . . . . .
(i)  Partially dissociated (into ions) in solution.

As the number of chlorine (atoms)

decreases the strength of the acid

decreases.
11a) K, = [CsHsCH({OH)COO ] [H30]
; [CeHsCH(OH)COOH]
(i) A~ 0-08 (mol ')
i 2 = : - 3 [ . 1mol CsHsCH(OH)COOH = (Bx12)+(8x1)+(3x16) = 96+8+48 = 152
(i) B pH pKa log ¢ 11b (i) 0.658 9
pH = % x -loguoKa - % loguo ¢ mass 10g
pH = -4 xlogn (1.3x10%) - % logio (0.08) no.ofmol= = em - 1B2gmolt o008 me!
pH = ¥ x(-2.89) - Ex(110) no. of mal 0.0658mol
pH = 144 - (-0.55) concentration = . = — = 0,658 mol I
oH = 199 volume 0.1 litres
M 197 pH = Pk - zlogu ¢
9a (i) [H:0*(aq)][HOOCCH,CH(OH)COO (ag)] = #(-logioKa) - zloguo ¢
K= = 4(-logil 78x10*) - 4 x logi(0.658)
[HOOCCH,CH{OH)COOH(aq)] - 1(3.750) - 1(0.182)
. 1875 - (-0.0909)
= 197

15



Acid, Base & Salts Past Papers

12) The t4—hvdroxyben?_cate:l ion from the salt (1) 16 2) N N
removes/ reacts with H' from the water " "
— + H
This results in the water equilibrium shifting Thi Its i e
. . OR is results in the water equilibrium )
to the right hand side producing an excess of OH" ions. (1) X COOH X coo
b)  0.0020 mol 11 PKe = -logioks = -logio(1.4x10°*) = -(-4.85) = 4.85
' pH = 1pK, - tlogp ¢
zlogoe = zpKa - pH
13. - = (4x485) - 377
CHsCOO0 = 2425 - 377
= -1.34
logwe = -2,68
¢ = 0.0020mel !
14. a) 0575 mol L'l F'H = %PKH - %Ing c 17 a (i) methanoate ion
2.5 = % x 476 - %lﬂg c HCoO-
2.5 = 2.38 - zloge
zlog ¢ = 2.38 - 2.5 (ii) K. [HCOO ][ H20"]
zlogc = -0.12 [HCOOH]
log ¢ = -0.24
c = 10024 B() 0.0783 mol L1 [3fmHCOOH = (2x1) + (1x12) + (2x16) = 2 + 12 + 32 = 46g mol
= 0575 no. of mol = ﬁ : ﬁf— = 7.83 x 10" mol
concentration = m:;:: r:ul = ?'230;11?;5 mol__ 0.0783 mel 1!
b)  CH3COO or CzH302 m 001 tares
15.  a) ClO (i) 243 pH = 7pKa - tloguo ¢
= (£x375) - ¢ xlogn(0.0783)
= 1875 - (-0.553)
b) k.- [H: O] [CIO] = 2428
[HCIO]
o 0.01 pH = -logio[H']1 = 5.4 .. logio[H'] = -5.4 . [H]= 1034 = 3.98x10°®

[H:O'1[ClO]  [ClO] = Ko  3.98x10°
[HCIO] " [HCIO] T [H30°] T 3.98x10%

Ka= =00

16
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18 a) ‘. H THPO 2 22a) K, = 7[H3$']:][F_]
T [HPOS]
Acid is completely neutralised at 14cm® NaOH added
b — - 1,58.5(10_4 Half of Acid has been neutralised at 7em® NaOH added
)4l pH= #pKa - flogic b). ~.pH of solution at 7em® NaOH added = 3.8 = pK.
= ($x7.2) - $logie(0.1) ~pKspH=38
= 36, - (-05) pKa= -logio Ka= 3.8
= 41 logio K= -3.8
Ka= 1078 = 158x10™
= (+x483) - #xlogw(0.0D)
= 2.415 - Fx(-2)
= 2.415 - -1
19a) Donates H'/proton -3
b) HCOs"
pH = #pKa - #loguoc
24. 2.80 = $(4.9) - $logwo(0.2)
o 37 BH = 2pke - Hlogic =245 - (-0.35)
= (¢x64) - 7 x logy(0.1) = 2.80
= 3.2 - (-0.5)
= 3.7
20. Acid H2504 25. a) K, =[H][OH]
Cenjugate .
base HSO‘"
b) K increases as water dissociates more as temp increases
pH = 1pKa - zlogw ¢
s n Kw=[H')[OH]= [ H']?= 5.48x10* NE [H] = [OH]
) [22"443-?} - X '“{?’gm'” i, [H'] = V(5.48x10) = 2.34x107 mol I
1. 2.935 _ ' ) 09 66 logio[H'] = -6.6
= 2935 -logi[H'] = 6.6

17 pH = 6.6



