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AQA - Atomic structure — A2 Chemistry P1

1. No.2

This question is about atomic structure.

|I| Define the mass number of an atom.

[1 mark]

@ Complete Table 3 to show the numbers of neutrons and electrons in the species
shown.

[2 marks]
Table 3

Number of Number of Number of
protons neutrons electrons

46T 22

491- i 2+

22

, A sample of titanium contains four isotopes, “6Ti, 4'Ti, *6Ti and *°Ti
This sample has a relative atomic mass of 47.8

In this sample the ratio of abundance of isotopes #5Ti, 4'Ti and *°Ti is 2:2:1

Calculate the percentage abundance of “°Ti in this sample.

[3 marks]

Abundance of “fTi %
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2. No.1(1.3-1.8)

. Sodium ethanedioate is used to find the concentration of solutions of
potassium manganate(VIl) by titration. The equation for this reaction is

2MnO4s + 16 H" + 5C204 — 2Mn?* + 8 H,0 + 10CO;

A standard solution is made by dissolving 162 mg of Na>C204 (M; = 134.0) in water
and making up to 250 cm? in a volumetric flask.

25.0 cm? of this solution and an excess of sulfuric acid are added to a conical flask.
The mixture is warmed and titrated with potassium manganate(VIl) solution.

The titration is repeated until concordant results are obtained.

The mean titre is 23.85 cm?

Calculate the concentration, in mol dm™, of the potassium manganate(VIl) solution.
[4 marks]

Concentration mol dm™
2
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. E Figure 1 shows the 25.0 cm? pipette used to measure the
sodium ethanedioate solution.

Figure 1

__-Graduation mark

On Figure 1, draw the meniscus of the solution when the pipette is ready to transfer
25.0 cm?® of the sodium ethanedicate solution.

[1 mark]

E Potassium manganate(VIl) is oxidising and harmful.

Sodium ethanedioate is toxic.

Suggest safety precautions, other than eye protection, that should be taken when:
¢ filling the burette with potassium manganate(VIl) solution
¢ dissolving the solid sodium ethanedioate in water.

[2 marks]
Filling the burette
Dissolving the solid
@ State the colour change seen at the end point of each titration.
[1 mark]
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. Figure 2 shows the burette containing potassium manganate(VIl) solution.

Figure 2

)

E\lfa/,, Tap

Give two practical steps needed before recording the initial burette reading.
[2 marks]
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. When Na,C;04(aq) is added to a solution containing [Fe(H20)s]** ions, a reaction
occurs in which all six water ligands are replaced by ethanedioate ions.

Explain why the replacement of the water ligands by ethanedioate ions is favourable.
In your answer refer to:
« the enthalpy and entropy changes for the reaction
* how the enthalpy and entropy changes influence the free-energy change for the
reaction.
[6 marks]
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3. No.9

What is the mole fraction of 1.0 g of a compound of relative molecular mass 100.0
dissolved in 30.0 g of a solvent of relative molecular mass 50.07

[1 mark]
A 6.0x107 =
B 1.6 =107 —
C 1.7 x 1072 =
D 3.0 x107 =
4. No.25

\Which compound needs the greatest amount of oxygen for the complete combustion
of 1 mol of the compound?

[1 mark]
A ethanal =
B ethanol =
C ethane-1,2-diol =
D methanol =
5. No.29

Nitration of 1.70 g of methyl benzoate (M, = 136.0) produces methyl 3-nitrobenzoate
(Mr=181.0). The percentage yield is 65.0%

What mass, in g, of methyl 3-nitrobenzoate is produced?

[1 mark]
A 0.830 —
B 1.10 =
C 147 =
D 226 =




