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QUESTION 7 (Start on a new page.)

71

Two acids, HX and HY, of EQUAL CONCENTRATIONS are compared.
The pH of HX is 2,7 and the pH of HY is 0,7.

711 Define an acid in terms of the Lowry-Brensted theory.

712 Which acid, HX or HY, is STRONGER? Give a reason for the
answer.

713 Acid HX ionises in water according to the following equation:
HX(aq) + H0() = H30"(aq) + X (aq)
The K, value for the reaction is 1,8 x 10 at 25 °C.
Is the concentration of the hydronium ions HIGHER THAN,

LOWER THAN or EQUAL TO the concentration of HX? Give a
reason for the answer.

)

)
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Learners add 150 cm?® of a sodium hydroxide solution, NaOH, of unknown
concentration to 200 cm?® of a 0,03 mol-dm™ hydrochloric acid solution, HCL,
as illustrated below. They find that the pH of the final solution is 2.
Assume that the volumes are additive.

NaOH(aq)

200 ci

0,03 mol-dm™ HCt final solution
The balanced equation for the reaction is:

HCl(aq) + NaOH(aq) — NaCl(ag) + HzO(f)

Calculate the:
7.21 Concentration of the H;0" ions in the final solution (3)
722 Initial concentration of the NaOH(aq) ()

[e]
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The conductivity of three acid solutions, A, B and C, as shown below is
investigated at the same temperature.

u 0,1 mol-dm H;S04(aq)

n 0.1 mol-dm HNOs(aq)

n 0,1 mol-dm™ CH3COOH(aq)

The brightness of the bulb in the apparatus shown below is used as a
measure of the conductivity of the solutions.

A

Carbon electrode

-Acid

The acid solutions are electrolytes.
711 Define the term electrolyte. )
The brightness of the bulb for each of the solutions is compared.

712 In which solution, A or B, will the bulb be brighter? Give a reason
for the answer by referring to the types of acids. )

713 In which solution, B or C, will the bulb be brighter? Give a reason
for the answer by referring to the types of acids. )
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A hydrochloric acid solution, HC{(aq), is standardised by titrating it against
25cm?® of a 0,04 mol-dm™ sodium carbonate solution Na,COs(aq). At the
endpoint, it is found that 19,5 cm® of HCl(aq) has reacted.

The balanced equation for the reaction is:
Na,COs(aq) + 2HCl(aq) — 2NaCl(ag) + CO,(g) + H,0(t)
7.21 Calculate the concentration of the HC{(aq).

722 Suppose a few drops of water were present in the burette before it
was filled with the hydrochloric acid solution.

How will the volume of the HCU solution needed to reach the
endpoint be affected?

Choose from GREATER THAN, SMALLER THAN or REMAINS
THE SAME. Give a reason for the answer.

3)

)
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A concentrated household product, ChemClean, contains ammonia as the
main cleaning agent. To determine the amount of ammonia present in 1 dm?®
of ChemClean, the following procedure is followed:

20 cm® of ChemClean is added to a 250 cm® flask. The flask is then filled to
the 250 cm® mark with distilled water.

ChemClean /D|s\|ed water

20 cm”®
Concentrated 250 cm® diluted
ChemClean ChemClean

The diluted solution is titrated against the hydrochloric acid solution of the
concentration as calculated in QUESTION 7.2.1.

During the titration, 22 cm? of the diluted ChemClean solution is neutralised
by 18,7 cm® of the HC solution. The balanced equation for the reaction is:

NHa(aq) + HCl(aq) — NHj(aq) + Ct™(aq)
723 Calculate the mass of ammonia in 1 dm? of ChemClean. @)

7.24 Will the pH of the solution at the end of the titration be GREATER
THAN 7, EQUAL TO 7 or LESS THAN 7?7

‘Write down the relevant equation as motivation for the answer. 3)
[21]
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