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(d) The acid in lemon juice is represented by the formula HA.
The equation for the reaction of HA with NaOH is shown.
NaOH + HA — NaA + H,0

Calculate the number of moles of HA that react with the NaOH in the average volume of R
used.

.. moles [1]
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(&) 25.0cm?® of diluted lemon juice is used in each titration.

Calculate the concentration, in mol/dm?, of HA in the diluted lemon juice.

.. mol/dm3 [1]
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( (D Atthe start of the experiment, distilled water was added to 10cm? of lemon juice to make
100cm?3 of diluted lemon juice.

Calculate the concentration, in mol/dm3, of HA in the original lemon juice.

.. mol/dm3 [1]

The actual concentration of acid in the lemon juice is different from your answer in ((i).

Suggest the most likely source of error in the method for making the solution described
at the start of the question.

|

[Total: 10]
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4

Phosphorus is a non-metal in Group V of the Periodic Table.
() Phosphorus can be manufactured from calcium phosphate, Cas(PO,),.
2Ca,(PO,), + 6SI0, + 10C —> 6CasSiO; + 10CO + P,

What is the maximum mass of phosphorus that can be made using 3009 of silicon dioxide,
Si0,?

mass of phosphorus g2
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7  Sphalerite is an ore containing compounds of zinc. One of the compounds in the ore is ZnS.

(@ Calculate the mass of zinc in 30.0 tonnes of ZnS.

mass of zinc . tonnes [2]
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() Silver nitrate can be prepared by reacting silver oxide with dilute nitric acid.
Ag,0 + 2HNO; —> 2AgNO, + H,0
Excess silver oxide is reacted with 30.0 cm® of 0.150 mol/dm? nitric acid.
Atter purification the percentage yield of silver nitrate is 80.0%.
Calculate the mass of silver nitrate prepared.
Give your answer to three significant figures.

[M;: AGNO,, 170]
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A chemist plans an experiment to determine the concentration of acid in the juice of a lemon.

Making the solution

*  Squeeze the juice out of a lemon.

*  Using a measuring cylinder, transfer 10cm? of the lemon juice into a 100cm? volumetric flask.
*  Make up to the 100cm? mark with distilled water.

*  Mix the solution thoroughly.

Titration

«  Transfer 25.0cm? of the diluted lemon juice into a conical flask.

+  Add a few drops of a suitable indicator.

*  Add 0.0500mol/dm3 sodium hydroxide, R, until the end-point is reached.

Repeat the titration two more times.
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(@ In the titration, state the name of the apparatus used to:

() transfer 25.0cm? of the diluted lemon juice into the conical flask

add R to the diluted lemon juice in the conical flask.

(b) The results of the titrations are recorded in the table.

titration number 1 2 3
final reading/cm? 15.6 30.8 458
initial reading/cm? 0.0 15.6 30.8

volume of R used/cm?

best titration results (v)
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(0 Complete the table by calculating the volumes of R used.

U]

(i) Tick (v) the best titration results and explain why you have selected these values.

ii) Use these best titration results to calculate the average volume of R used.

average volume of R used ....
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() Ris 0.0500mol/dm? sodium hydroxide, NaOH.

Calculate the number of moles of NaOH present in the average volume of R used.

moles [1]





