13.3 TEST MARK SCHEME
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11.     (a)
(i)      pH = –log10[H+] or equivalent word definition
(1)
1


allow -log[H3O+] or -log[H+(aq)]

(ii)
[H+]= 0.050 mol dm–3 


pH = 1.3(0)
(1)
1


if correct definition demonstrated in (ii), but word definition in (i) 
wrong, allow mark transfer from (ii) to (i)

(c)
(i)
Ka = [image: image1.wmf]]
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do not expression allow with [H2O]; allow [H3O+]


allow consequential mark from wrong equation in (b) providing [H+] present

(ii)
Ka = [image: image2.wmf][HF]
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or
[H+] = [image: image3.wmf]]
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= 0.0053
(1)

pH = 2.3 / 2.28
(1)
3


allow mark for correct pH from wrong [H+]

(d)
hydrogen fluoride or HF
(1)

donates a proton (to the nitric acid)
(1)

conjugate base F–  (this mark dependent on correct identification of acid)
(1)
3

[9]

12.
(a)
(i)
0.12 × 11.8 = M × 25 (1)
molarity = 0.057 (1)
(ii)
Ka = [image: image5.wmf][HA]
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(iii)
Volume of NaOH(aq) added 
11.8/2 = 5.9 cm3 (1)
pH 

4.3 to 4.35 (1)
(iv)
As [HA] = [A–] (1) Ka = [H+] (1)
pH = – log10 [H+] (1) hence Ka = 10–4.3
= 5.0 × 10–5 (1)
Note:– Mark Ka consequentially to pH in a(iii)
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(v)
Indicator: thymol blue (1)
Explanation: weak acid – strong base (1)
equivalent at pH  7 (1)
or high pH
3

(b)
(i)
The added OH– reacts with HA or H+ (1)
The equilibrium, HA [image: image6.wmf] H+ + A– , displacement to right
or HA ionises (1)
(ii)
The added H+ reacts with A– (1)
The equilibrium, HA [image: image7.wmf] H+ + A–, displaced to left (1)
4

[16]

 13.
(a)
before any KOH added: Ka = [image: image8.wmf][HA]

]

[A

 

]

[H

—

+

 or [image: image9.wmf]COOH]
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 Ka = [image: image10.wmf]COOH]]
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[H+] = [image: image11.wmf]160

.

0

10

74

.

1

5

´

´

-

 = 1.67 × 10–3 (1)
pH = 2.78 (1)
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(b)
at 8 cm3 KOH:
Moles KOH added = (8 × 10–3) × (0.210 = 1.68 × 10–3 (1)
 moles of CH3COO– formed = 1.68 × 10–3 (1)
Original moles of CH3COOH = (25 × 10–3) × 0.160 = 4.0 × 10–3 (1)
 moles of CH3COOH left = (4.0 × 10–3) – (1.68 × 10–3)

 = 2.32 × 10–3 (1)


[H+] = Ka × [image: image12.wmf]]
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= 1.74 × 10–5 × [image: image13.wmf]V
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 = 2.40 × 10–5 (1)
pH = 4.62 (1)

It forget subtraction : max 5
If Ka expression not used max 5
if moles of CH3COOH wrong but substitution used max 5
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(c)
at 40 cm3 of KOH:
Total moles of KOH = (40 × 10–3) × 0.21 = 8.4 × 10–3 (1)
 excess moles of KOH = (8.4 × 10–3) - (4.0 × 10–3)

 = 4.4 × 10–3 (1)
in total volume = 40 + 25 = 65 cm3 (1)
 [OH–] = 4.4 × 10–3 × [image: image14.wmf]65

1000

 = 0.0677 (1)
 [H+] = [image: image15.wmf]0677
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OR pOH =1.17


= 1.477 × 10–13 (1)
pH = 12.83 (1)

If volume missed : max 4
If moles of acid wrong but method includes subtraction : max 5
If no subtraction : max 4
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