Q1.

A student investigated an aqueous solution of a salt.

The student identified that the salt solution contained only sodium ions and chloride ions.
(a) Describe a test to identify sodium ions.
Give the result of the test.

Test for sodium
ions

Result

(2)

(b) Describe a test to identify chloride ions.
Give the result of the test.

Test for chloride
ions

Result

(2)
The student determined the concentration of sodium chloride in the salt solution.
This is the method used.
1. Weigh an empty evaporating dish.
2. Add 25.0 cm? of the salt solution into the evaporating dish.
3. Heat the evaporating dish and contents.
4. Weigh the evaporating dish and contents.
5. Repeat steps 3 to 4 until there is no further change in mass.
6. Repeat steps 1 to 5 three more times.

(c) Why did the student heat the evaporating dish and contents until the mass did not
change?
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(1)

(d) How did the student calculate the mass of solid sodium chloride remaining after
steps 1 to 5?

Tick (V') one box.

Mass of 25 cm? of salt solution + mass of empty evaporating dish

Mass of 25 cm? of salt solution — mass of empty evaporating dish

Mass of evaporating dish and dry contents + mass of empty evaporating dish

Mass of evaporating dish and dry contents — mass of empty evaporating dish

(1)

(e) The student calculated the concentration of sodium chloride in the salt solution.

The table below shows the results.

Concentration of sodium chloride in g/dm?

Trial 1 Trial 2 Trial 3 Trial 4

35.2 34.6 36.4 33.8

The percentage by mass of sodium ions in sodium chloride is 39.3%.

Calculate the mean concentration of sodium ions in the salt solution.

Mean concentration = g/dm3

(4)
(Total 10 marks)
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This question is about chemical analysis.
Potassium bromide is used in medicine.

A scientist tested a sample of medicine to show the presence of potassium ions and of
bromide ions.

The sample is soluble in water.

(a) Plan a method the scientist could use to show that the sample of medicine contains
potassium ions and bromide ions.

The scientist has:

. a Bunsen burner
. a metal wire
. test tubes

. a dropping pipette

. distilled water
. dilute nitric acid
. silver nitrate solution.

You should give the results of the tests.

(6)

The scientist could also use an instrumental method to show the presence of potassium
ions in the medicine.

(b)  Which instrumental method could be used to show the presence of potassium ions
in the medicine?
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(1)

(c) Give one advantage of using this instrumental method instead of a chemical test.

(1)
(Total 8 marks)
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Mark schemes

Q1.

(@) (test)
flame test

(result)
yellow (flame)

OR

(test)

flame emission spectroscopy (1)
allow FES

(result)

lines match sodium spectrum (1)

(b) (test)
(add acidified) silver nitrate
(solution)

(result)
white precipitate

MP?2 is dependent upon the award of MP1

(c) to ensure that all the water has evaporated

(d) mass of evaporating dish and dry contents — mass of empty evaporating dish

(e)

(mean concentration of NaCl =)
352+346+364+338

4
or
140
4
= 35.0 (g/dm3)

allow 1 mark for
352+346 +338

3 =345

(mean concentration of Na* =)

39.3
350 Kﬁ
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allow correct use of an incorrectly determined mean
concentration of sodium chloride

= 13.8 (g/dm3)

allow 13.755 correctly rounded to at least 3 significant
figures

alternative approach 1:

(total concentration of NaCl =
35.2+34.6 + 36.4 + 33.8 =140
total concentration of Na* =)

39.3
140 x—mD (1)
= 55.02 (g/dm3) (1)
allow 1 mark for
(35.2 + 34.6 + 33.8 = 103.6)

39.3
103.6 Km =40.71

mean concentration of Na* =)
502 1)
4

allow correct use of incorrectly determined concentration(s)
of Na*

=13.8 (g/dm3) (1)
allow 13.755 correctly rounded to at least 3 significant
figures

alternative approach 2:

(concentrations of Na* =)

39.3
352 Kﬁ

39.3
346 K—1 30

39.3
.
100
39.3

33.8 x5 (1)

36.4

=13.83 13.60 14.31 13.28 (1)

allow 1 mark if a concentration of 36.4 is treated as an
anomaly and not used

(mean concentration of Na* =)
1383 +1360+1431+13.28
1 (1)
allow correct use of an incorrectly determined total
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Q2.

(a)

(b)

concentration of Na*

=13.8 (g/dm3) (1)
allow 13.755 correctly rounded to at least 3 significant
figures

Level 3: The method would lead to the production of a valid
outcome. The key steps are identified and logically sequenced.

Level 2: The method would not necessarily lead to a valid
outcome. Most steps are identified, but the plan is not fully logically
sequenced.

Level 1: The method would not lead to a valid outcome. Some
relevant steps are identified, but links are not made clear.

No relevant content

Indicative content

(potassium ions)

. place sample on (clean metal) wire

. introduce into (blue / non-luminous) flame
. using (Bunsen) burner

. observe lilac flame colour

. which shows presence of potassium (ions)
(bromide ions)

. dissolve sample

. in (distilled) water

. in test tube

add (dilute) nitric acid

. add silver nitrate (solution)
. using (dropping) pipette

. observe cream precipitate (formed after addition of silver nitrate
solution)
. which shows presence of bromide (ions)

flame emission spectroscopy

any one from:

. (more) accurate

. (more) sensitive

. fast(er)

. determine the concentration of ions present
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allow requires a small(er) sample

(8]
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