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Use the 3 Wave Process when completing these revision packs.
1. Complete the questions without assistance
(Can't answer a question? Leave it and move on)

~ Jake tiw Tast
» o Vot o0 2.U tes to fill fter step 1
o disg tie Mark Selems . Use your notes to fill any gaps after step

3. Use the mark scheme to fill in any remaining gaps.

1. Having gaps after step 1 is normal, that's why we are doing revision!
2. If your notes don't help during step 2, they are not good enough!
(Change your note taking method and try to understand the problem)
3. If you don't understand why the mark scheme answer is correct, see Andy.

If you struggle with the questions in the pack, STOP! and complete some more revision.
If you come to a complete dead-end, STOP! and speak to Andy asap.
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This question is about acidic solutions.

The acid dissociation constant, K, for ethanoic acid is given by the expression

_ [CH3COO0 ] [H*]

Ka
[CH;COOH]

The value of K, for ethanoic acid is 1.74 x 10~° mol dm™ at 25 °C

A buffer solution with a pH of 3.87 was prepared using ethanoic acid and
sodium ethanoate. In the buffer solution, the concentration of ethanoate ions
was 0.136 mol dm™

Calculate the concentration of the ethanoic acid in the buffer solution.

Give your answer to three significant figures.
[3 marks]

Concentration of acid mol dm™
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MARK SCHEME — A-LEVEL CHEMISTRY - 7405/1 — JUNE 2017

Question Answers Mark Additional Comments/Guidance
[H] = (107*%" =) 1.3489 x 10™* 1 Allow 1.35 x 10™*. If M1 wrong can only score M2.
_ [H*][cH3c007| _ [13489 x 107|[0.136] _
[CH,COOH] = [Ka] [1.74 x 105 | = 1.05436) 1 Mark is for correctly rearranged equation.
1.05— 1.06 (mol dm™) 1 3 sf or more
02.1
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@ Sodium hydroxide solution was added gradually from a burette to 25 cm® of
0.080 mol dm™ propanoic acid at 25 °C
The pH was measured and recorded at regular intervals.

The results are shown in Figure 4.

pH
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Figure 4
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Use Figure 4 to determine the value of K, for propanoic acid at 25 °C box

Show your working.
[3 marks]

K, mol dm™

E Suggest which indicator is the most appropriate for the reaction in Question 09.2?
Tick (v') one box.

[1 mark]
Indicator pH range Tick (v') one box
methyl orange 31-44
bromothymol blue 6.0-76
cresolphthalein 82-938
indigo carmine 11.6 -13.0

Question 9 continues on the next page

Turn over »

2 3
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Question Answers Additional Comments/Guidelines Mark
View with Figure X (ie graph) as they may show working there. Ignore calculations of mols of salt or acid
M1: Determines volume at half equivalence (= =2cm?) =9.75 (cm® | M1: Allow reading on graph to be from 19.4 to 19.7 1
2 giving M1 = 9.7 t0 9.85
: — 1
M2: pH = 4.80 t0 4.95 M2: Reads off pH at half equivalence
09.2
. —1APHy — 1449 _ -5
M3: Ka (= 107) = 107" = 1.26 x 10 M3: Allow 1.12 x 10 to 1.58 x 10° 1
M3: Allow 2sf or more
Qlfrggti(\)/fprﬂgr;%? d=3 Alternative M1 if calculation incorrect:
: - Allow pH = pK, or [H'] = K, at half equivalence
M2: K, = (10%)2 / 0.080 W pH = pi, or [H'] = Ka at half euivalence
M3:=1.25x10"°
09.3 cresolphthalein 1

25
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[0]4][3]

Propanoic acid (C.HsCOOH) is a weak acid.

The acid dissociation constant (Ks) for propanoic acid is 1.35 x 10> mol dm
at 25°C

State the meaning of the term weak acid.
[1 mark]

Give an expression for the acid dissociation constant for propanoic acid.
[1 mark]

Ka

A student dilutes 25.0 cm? of 0.500 mol dm~=2 propanoic acid by adding water until the
total volume is 100.0 cm?

Calculate the pH of this diluted solution of propanoic acid.

Give your answer to 2 decimal places.
[4 marks]

pH

12
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MARK SCHEME — A-LEVEL CHEMISTRY — 7405/1 — JUNE 2020

Question Answers Additional comments/Guidelines Mark

(Acid) partially or slightly ionises/dissociates (in water to form H* Allow — does not fully ionise/dissociate 1

04.1 .
ions)

(Ka)= [H1[C,HsCOO] Allow [H30*] for [H]

04.2 [C2HsCOOH] Do not allow ()

Allow consequential marking from wrong M1
M1 [C;HsCOOH] = 0.125 (mol dm=3) 1
If [C2HsCOOH] = 0.0125 (mol dm=2) lose M1,
allow M2, M3 = 4.108 x 104 and M4 = 3.39
M2 [H*] = VKa x [C2HsCOOH] OR [H*] =1.35 x 10° x 0.125 1
04.3
M3 [H*] = 1.30 x 1073 (mol dm™3) 1
M4 pH = —logio (1.30 x 10%) =2.89 Allow M4 = -logio M3 1
Answer must be to 2 decimal places

18
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A pH meter is calibrated using a calibration graph. box
To create the calibration, the pH meter is used to measure the pH of separate
solutions, each with a known, accurate pH.

Figure 3 shows the calibration graph.

Figure 3

10

N\

N\

pH meter 7 v
reading /

N\

AN

4 5 6 7 8 9 10
True pH value

E Use Figure 3 to give the true pH value when the pH meter reading is 5.6
[1 mark]

[0]6].[5] Suggestwhy the pH probe is washed with distilled water between each of the
calibration measurements.

[1 mark]

2 0
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@ The calibrated pH meter is used to monitor the pH during a titration of
hydrochloric acid with sodium hydroxide.

Explain why the volume of sodium hydroxide solution added between each
pH measurement is smaller as the end point of the titration is approached.

[1 mark]
Figure 4 shows the pH curve for a titration of hydrochloric acid with
sodium hydroxide solution.
Figure 4
141
12
10
pH |
6_
4
2_
0 T 1 T T 1
0 10 20 30 40 50
Volume of sodium hydroxide
solution added / cm3
Table 6 shows data about some indicators.
Table 6
Indicator pH range Colour at low pH Colour at high pH
Bromocresol green 3.8-54 yellow blue
Phenol red 6.8-84 yellow red
Thymolphthalein 9.3-10.5 colourless blue

The student plans to do the titration again using one of the indicators in Table 6 to
determine the end point.

, State why all three of the indicators in Table 6 are suitable for this titration.

[1 mark]

Turn over »

2 1
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36.25 cm? of 0.200 mol dm~23 sodium hydroxide solution are added to
25.00 cm? of 0.150 mol dm-2 hydrochloric acid.

Calculate the pH of the final solution at 25°C

Kw =1.00 x 10" mol2dm=® at 25°C

pH

[5 marks]

Do not write
outside the
box

2 2
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Question Answers Additional comments/Guidelines Mark
06.4 5.55 Allow 5.5t0 5.6 1
Question Answers Additional comments/Guidelines Mark
_ . ) pH of previous solution doesn’t contaminate new 1
Different solutions must not contaminate each other solution
06.5 or
To wash off any residual solution/substance (which could interfere | |gnore to make neutral/neutralise
with the reading) .
Ignore so as not to affect concentrations
Question Answers Additional comments/Guidelines Mark
To avoid missing the end point 1
06.6 or
(Very little pH change per cm?® added at start) large change in pH
(near end point)
Question Answers Additional comments/Guidelines Mark
06.7 All hgve.a colour change/pH range within the steep/vertical part of Colour change/pH range between pH 3 and 11 1
the titration curve
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MARK SCHEME — A-LEVEL CHEMISTRY — 7405/1 - JUNE 2021

Question Answers Additional comments/Guidelines Mark
M1 Amount of OH~ = 36.25 x 0.200 + 1000 = 7.25 x 10~ mol 1
and Amount of H* = 25.0 x 0.150 + 1000 = 3.75 x 10~ mol
M2 Amount of excess OH- = 7.25 x 103 — 3.75 x 10~° 1

=3.50 x 10~ mol
M3 [OH] = (3.50 x 1073) + (61.25 x 1073) (= 5.71 x 1072 mol) M3 [OH] = (M2) + (61.25 x 107°) 1
M4 [H*]=1.00x 10" +571x102=1.75x 103 M4 [H]=1.00 x 107 + M3 1
06.8 M5 pH = 12.76 M5 Allow pH = 12.8 1

M5 pH = -log1(M4)

Alternative Method
M4 pOH=1.24

M5 pH =14 -1.24 =12.76
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