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What is the volume of liquid, to the nearest cm3, in the measuring cylinder?
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A student investigated the properties of dilute aqueous ammonia.
(a) A few drops of litmus solution were added to 5cm3 of aqueous ammonia.
What was the colour of the mixture?
...................................................................................................................................... [1]

(b) Aqueous sodium hydroxide was added to the aqueous ammonia and the solution was
warmed. A gas was evolved.

Name this gas and give a test and result to confirm its presence.

1= 0 | PSPPSR [3]

The fertiliser ammonium phosphate, which is made from ammonia, has the formula
(NH,4)3PQy,. It contains phosphorus, one of three essential elements for the growth of plants.

(¢) (i) Which other essential element is found in ammonium phosphate?

(i) Calculate the mass of phosphorus contained in 1 kg of ammonium phosphate.
(A:N, 14; H,1; P, 31; O, 16)
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A student used magnesium oxide to prepare magnesium nitrate.

The magnesium nitrate was then heated to re-form magnesium oxide.

The object of the experiment was to determine whether the mass of magnesium oxide
produced was the same as the amount used initially.

Some magnesium oxide was put into a weighed evaporating dish.
The dish was reweighed.

Mass of dish + magnesium oxide
Mass of dish

(a)

(b)

(c)

(e)

14.70g
8.90g

Calculate the mass of magnesium oxide used.
The mass of magnesium oxide = .................... g [1]

An acid was slowly added until all the magnesium oxide had dissolved. Magnesium
nitrate was produced.

Name the acid.

The solution was evaporated to dryness and the resulting solid was heated in a fume
cupboard. The following reaction took place.

2Mg(NQg)z(s) — 2MgO(s) + 4NO,(g) + Oz(9)

After cooling, the dish was weighed. It was then heated again, cooled and reweighed.
The final mass of the dish and contents was 14.40g.

(i) Why was the heating done in a fume cupboard?

............................................................................................................................... [1]
(ii) Why was the dish reweighed?

............................................................................................................................... [1]
(iii) Calculate the mass of magnesium oxide obtained.

......................................................................................................................... g [1]

oxide.

Suggest one reason why the experiment did not produce the same amount of
magnesium oxide as was used at the beginning of the experiment.
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In questions 4 to 8 inclusive, place a tick in the box against the best answer. vee

4  When dilute hydrochloric acid was added to powdered calcium carbonate, carbon dioxide
was produced. The volume of gas was measured at time intervals and a graph was drawn.

Which of the following best represents the shape of the graph?

(a)
volume
time
(b)
volume
time
(c)
volume
time
(d) A
volume

time

(1]
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Q is an oxidising agent. It is added to each of the four reagents shown below. Which of the

following colour changes is correct?
reagent

(a) aqueous bromine

(b) acidified potassium dichromate(VI)

(c) acidified potassium manganate(VII)

(d) aqueous potassium iodide

Concentrated hydrochloric acid was electrolysed using inert electrodes. What was produced

at each electrode?
cathode

(a) chlorine

(b) hydrogen

(c¢) hydrogen

(d) oxygen

5

effects of adding Q
orange to colourless
orange to green
purple to colourless

colourless to brown

anode

oxygen

chlorine

oxygen

chlorine
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7  Which of the following hazard warning signs should appear on a bottle of ethanol? vee

(a)

toxic

(b)

corrosive

(c)

oxidising agent

(d)

flammable

(1]
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8 A student made a polyamide using the apparatus below. The polyamide was formed at the Use
junction of the two liquids.

polymer

—— aqueous solution

|-~~~ — - — - - - ——— non-aqueous solution

The polyamide was:

(@) nylon

(b) poly(ethene)

(c) starch

(d) Terylene

(1]
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The formula of an acid is written as H,A.

A student tried to find the value of x in the formula of the acid by titrating its aqueous solution
with aqueous sodium hydroxide.

S is a 0.0450 mol/dm3 aqueous solution of acid H,A.

T is 0.120 mol/dm3 sodium hydroxide.

A burette was filled with S.

A 25.0cm3 portion of T was measured into a conical flask.

(@) Which piece of apparatus was used for this measurement?

...................................................................................................................................... [1]
A few drops of methyl orange indicator were added.
(b) What colour change was seen at the end-point?

The indicator changed from .........cccccoeeiiiciinnnnes 1 (o T [1]

(c) The diagrams below show parts of the burette with the liquid levels before and after
each titration. Use them to complete the results table and summary.

first titration second titration third titration
21 39
17 31
9
1 22 40
18 32
10
2 23 41
19 33
11
Results
titration number 1 2 3

final burette
reading/cm3

first burette
reading/cm3

volume of S
required/cm3

Summary.

Tick the best titration results. Using these results, the average volume of solution S was

.................. cms3. [4]
5070/04/M/J/03
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(d)

(e)

()

(9)

(h)

T is 0.120 mol/dm3 sodium hydroxide.
Calculate how many moles of sodium hydroxide are present in 25.0 cm3 of solution T.

........................................... moles [1]

S is 0.0450 mol/dm3 H,A.
Calculate how many moles of acid H,A are present in your average volume of S.

Using your answers to (d) and (e) deduce how many moles of sodium hydroxide react
with one mole of H,A.

........................................... moles [1]

Using your answer to (f) deduce the value of x in the formula H,A.

Using your answers to (f) and (g) write an equation for the reaction between sodium
hydroxide and H,A.
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10 A constant current was passed through aqueous copper(Il) sulphate using inert electrodes

as shown in the diagram below. Copper was deposited at one of the electrodes.

—1H

variable
resistor

&

[E]
—1  aqueous

(@) Name a suitable material for the inert electrodes.

copper(Il) sulphate

[1]

[1]

The electrode at which copper was deposited was removed at intervals, washed, dried and
weighed. The results are shown in the table below.

time/mins mass of cathode/g total increase in
mass/g
0 7.55 0.00
10 8.00 0.45
20 8.45 0.90
30 8.90
40 9.35
50 9.80
60 9.80

(d) (i) Complete the table by calculating the total increase in mass after each 10 minute

interval.

5070/04/M/J/03
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(i) Plot a graph of the data given in the table.
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3.0
2.5
2.0
total
increasein 1.5
mass/g
1.0
0.5
0
0 10 20 30 40 50 60
time/min [3]
(iii) How long did it take for 1.60 g of copper to be deposited?
...................... minutes [1]
(iv) Suggest why the last two readings were the same.
............................................................................................................................... [1]
(e) What was the colour of the electrolyte
(i) atthe start of the experiment,
(ii) atthe end of the experiment?
[2]
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12
The experiment was repeated with aqueous copper sulphate of the same concentration as

before, but this time using copper electrodes. The same current was passed for the same
length of time.

(f) Draw a line on your graph, labelled M, to show the result you would expect for this
second experiment. [1]

(g) What was the colour of the electrolyte at the end of the experiment?

A student was given three aqueous solutions P, Q, and R. Complete the test and
observations which lead to the conclusions.

test observation conclusion

(a)

To a few cm3 of P, dilute

R P contains SO42-
nitric acid and aqueous

; : ions.
barium nitrate were
added.
(2]
(b) To a few cm3 of Q dilute Q contains CO42-
hydrochloric acid was ions.
added. The gas given off
was tested.
[2]
(c) yellow precipitate R contains I-ions.

(3]
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12 A student separated two alkanes, hexane (bp 69 °C) and heptane (bp 98 °C), using the
apparatus shown below.

thermometer ——
cold water out

hot water bath

hexane and
heptane mixture

(@) (i) Name the piece of apparatus labelled M.

(ii) What is it used for?

(iii) Name the piece of apparatus labelled N.

(iv) What is it used for?

(c) What was the reading on the thermometer when the first few drops of distillate
appeared in the beaker?

5070/04/M/J/03

For
Examiner’s
Use



14

BLANK PAGE

5070/04/M/J/03



15

BLANK PAGE

5070/04/M/J/03



16

BLANK PAGE

5070/04/M/J/03





