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Paper-6

1. (1) A student investigated the rate of reaction between excess magnesium and two different dilute
acids, X and Y.

Two experments were carried out.

Experiment 1
The apparatus was set up as shown in the diagram. (2016-SP-06)
rubber connector stand and
clamp
. inverted
bung 100em3 measuring
1~ cylinder y
conical flask .

Using a measuring cylinder, 50 em? of dilute acid X was poured into the conical flask.
0.5g of magnesium ribbon was added to the conical flask and the bung added.

The timer was started and the volume of gas collected in the measuring cylinder was measured every 30
seconds for three minutes.
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Use the measuring cylinder diagrams to record the volumes of gas collected.

time/s
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Experiment 2

3

Experiment 1 was repeated using 50cm® of dilute acid Y. N

Use the measuring cylinder diagrams to record the volumes of gas collected.

measuring cylinder diagram  total volume of gas collected/
timels cm3
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.

Plot the results for both experiments on the grid below. For each set of results, draw a smooth line graph.
Indicate clearly which line represents Experiment 1 and which line represents Experiment 2.
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State which experiment had the faster rate of reaction and suggest why the rate was faster in this experiment.[1]

\:ﬁL]nPY;'mtml'-l. Rc.irl X _ 1S _smOxe mrna"njrmj—rd-

From your graph, deduce the time required to collect 25 cm® of gas in Experiment 1. Show clearly on the graph
how you worked out your answer.[1] '

The rate of this reaction can be calculated using:

b= volume ofggslcn? Bl

time taken /s

For the experiment with the higher rate, calculate the rate of reaction for the first 30 seconds of the reaction.
Deduce the units.

rate [2]

xale s - = 0imgemd [sec
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Give one advantage and one disadvantage of using a measuring cylinder to add the acids to the flask.

disadvantage  [2] .
Llmaccaxale Wnanscmf"mrml‘-

Suggest and explain one improvement to this experiment.[1]

_._:fa_mus:_PiPch Jo._maeasure. volumme....of _add lfnslcaco
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[T-15]

2. Acatalyst is a substance that speeds up the rate of a chemical reaction and remains unchanged
at the end of the reaction. (2015-J-61)

Hydrogen peroxide solution, HoO2, breaks down to form oxygen. This decomposition is very slow if a

catalyst is not used.
Plan an investigation to show that copper(ll) oxide is a suitable catalyst for this reaction. You can use
aqueous hydrogen peroxide and common laboratory apparatus.

Step 1 Show that copper(ll) oxide catalyses the decomposition of hydrogen peroxide and measure the
rate of the reaction.
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Step2 Show that the copper(ll) oxide is unchanged at the end of the decomposition.
G)F.Hc*[-“ncm,:tpm(.")oﬁdcQom—Hm,hmkﬂ
b)Dx(j\P%(Somc-hmc
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4, (3)A student carried out an experiment to investigate the speed of reaction between sodium
thiosulfate solution and dilute nitric acld,
Sulfur is formed during this reaction and the mixture turns cloudy.

Expenment 1(2010-N-61)

Using a measuring cylinder, 100 cm® of sodlum thiosulfate solution was poured into a 250 em?®
Deaker. The beaker was placed on a cross drawn on a plece of paper. 20 cm” of dilute nitric acid
was added to the beaker and the timer started.

i eye

20 cm’ of dilute nitric acid

beaker

aqueous sodium
thiosulfate

/ A )<)aper with cross

marked on it

The time until the cross could not be seen was taken. The time was recorded in the table.

Experiment 1 was repeated using different volumes of sodium thiosulfate as shown in the table.
All experiments were carried out at 20 °C.

Table of results

volume of sodium time for cross to
experiment volume of water / cm’®
thiosulfate solution / cm® disappear /s
_ 1 100 0 10
2 80 20 12
3 40 60 24
4 20 80 51
5 10 90 98

O) Why was the total volume of solution kept constant?

(b) In Experiment 2, which is the last liquid to be added to the beaker?
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Plot the results on the grid below. Draw a smooth line graph.
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(i) Use your graph to work out the time taken for the cross to disappear when 55 cm?® of sodium
thiosulfate solution and 45 cm”® of water were used.
Indicate on the graph how you worked out your answer.

~Nalue.... pmm%c,%mph ....... 1 )

The experiments were repeated at 40 °C. Suggest how the results would differ. Explain your
answer.

.....Qh..‘ko.'n.....xmch‘.am.‘...mi.\.\....Lc ..... .-ﬂ:xs.lccr,.....Bcnausc...pm.ﬁd.ts.

[Total: 10]

5. (1)A student investigated the reaction of air with copper. 100 cm”® of air was passed continuously
over heated copper using the apparatus below. When the volume remained constant, the
apparatus was left to cool and the volume of gas was measured. (2011-N-61)

copper

air/ /

(nas sgvmae.
(a) (i) Complete the box to show the apparatus labelled. [1]
(ii) Indicate on the diagram, with an arrow, where heat is applied. (1]

(b) What should be used to transfer the copper from a bottle to the apparatus?

15]3“4“\0'” | R [1]

(c) The copper changed colour from brown to blO.CK ............................................. (1]

(k) Why was the apparatus left to cool before measuring the final volume of gas?

Voluwme OF 8&5 : [Total: 6]
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The table shows the results of experiments using different masses of calcium.

N mass of mass of mass of
Experiment
calcium/g calcium oxide / g oxygen reacted / g
1 0.12 0.20 0.08
2 0.20 0.32 0.12
3 0.30 0.49 0.19
4 0.40 0.61 03l
5 0.44 0.72 0:28
6 0.48 0.79 0.3\
7 0.56 0.92 D34

[1]

(e) Complete the table of results.

(f) Plotthe results on the grid and draw a straight line graph.
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(g) Which result is inaccurate?
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y 4. (2)A student carried out three experiments to inBestigate the rate of reaction between dilute hydrochloric
acid and zinc powder. (2014-J-63)

Experiment 1

50 cm” of dilute hydrochloric acid were reacted with excess zinc powder. The volume of gas produced was
measured every minute for ten minutes.

Experiment 2

Experiment 1 was then repeated using 100 cm® of the dilute hydrochloric acid. The
results for these two experiments are shown below.
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(a) Label the two lines to identify each experiment. [1]

Experiment 3

Experiment 1 was repeated using 50 cm® of dilute hydrochloric acid which was half as concentrated as in
Experiment 1.

(i) How could the student prepare a solution of dilute hydrochloric acid which was half as concentrated as
the acid in Experiment 1?
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