Q1.

A student investigated the effect of concentration on the rate of the reaction between
sodium thiosulfate and dilute hydrochloric acid.

Figure 1 shows the apparatus the student used.

Figure 1

Sodium thiosulfate and C/l
dilute hydrochloric acid /
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(a) The symbol equation for the reaction is:
Na2S-03 + 2HCI — 2NaCl + SO, + H.O + S

Complete the word equation for the reaction.

sodium hydrochloric sulfur
— +

thiosulphate acid dioxide water  + = sulfur

(1)

(b) The table shows the results.

Concentration of Time for student to no
sodium thiosulfate in | longer see the cross
mol/dm3 in seconds

0.10 41

0.20 21

0.30 20

0.40 10

0.50 8

Plot the data from the table on Figure 2.
Draw a line of best fit.

Figure 2
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(3)
(c) The student determined the time for a concentration of 0.15 mol/dm3

What is the concentration when the reaction is 20 seconds faster?

You should show your working on Figure 2.

Concentration = mol/dm3
(2)
(d) Estimate the time taken for the reaction when the concentration of sodium
thiosulfate is 0.60 mol/dm?
Time taken = S

(1)
(Total 7 marks)

A student investigated the effect of the size of marble chips on the rate of the reaction
between marble chips and hydrochloric acid.

This is the method used.

Add 10.0 g of marble chips into the flask.

Add 50 cm? of hydrochloric acid and start a timer.
Record the mass lost from the flask every 10 seconds.
Repeat steps 1 to 3 with different sizes of marble chips.

pPONM~

Figure 1 shows the apparatus.

Figure 1
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(a) Draw one line from each type of variable to the correct example of the variable.

Type of variable Example of variable

Mass lost from flask

Independent Size of flask

Size of marble chips

Control Time taken

Volume of acid

(2)
(b) The equation for the reaction is:
CaCOs(s) + 2HCI(aq) CaClzx(aq) + H20(1) + CO2(g)
Name the three products.

1.

2.

3.

(2)
(c) Another student suggests putting some cotton wool in the top of the flask.

Suggest why this improves the investigation.

(1)
(d) The reaction produces 1.6 g of gas in 30 seconds.
Calculate the mean rate of the reaction in the first 30 seconds.

Use the equation:

Page 3 of 8



mean rate of reaction =

mass of product produced in grams

time in seconds

Mean rate of reaction =

(e) What is the unit for the mean rate of reaction calculated in part (d)?

Tick one box.

(f)  The table below shows the student’s results.

Time in seconds Mass of gasgproduced in
0 0.0
10 0.8
20 0.6
30 1.6
40 1.8
50 2.0
60 2.0

Plot the data from the table above on Figure 2

Draw a line of best fit.

Figure 2
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(3)

(g) Figure 3 shows a large marble chip and eight small marble chips.

Figure 3

Large marble chip Eight small marble chips

The large marble chip has the same total volume as the eight small marble chips,
but a different surface area.

Why do the eight small marble chips react faster than the large marble chip?

Tick one box.

The eight small marble chips have a larger surface
area, so less frequent collisions.

The eight small marble chips have a larger surface
area, so more frequent collisions.

The eight small marble chips have a smaller surface
area, so less frequent collisions.
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The eight small marble chips have a smaller surface
area, so more frequent collisions.

(1)
(Total 11 marks)
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Mark schemes

Q1.
(@)

(b)

Q2.
(@)

sodium chloride

points correctly plotted
allow 1 mark if 4 correct

correct line of best fit
do not accept straight line

0.38-0.50
allow for 1 mark for working shown on graph

25 seconds and <8 seconds

lines from:
. independent to size of marble chips
. control to volume of acid

ignore arrowheads
do not accept if more than one line from one box

calcium chloride

carbon dioxide
do not accept carbon oxide

water
do not accept hydrogen oxide

all three needed for 2 marks
allow 1 mark if two correct

stops loss of acid

allow stops loss of water / liquid
allow to ensure that only the gas escapes

do not accept stops acid evaporating

do not accept stops gas / CO, / water vapour
escaping

0.053
allow 0.05
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(e)

allow 0.053333...

do not accept 0.052
ignore units

gls

all points correctly plotted

allow 1 mark for 5 points correctly plotted
allow * 7% a small square

line of best fit

should be a curve nearer to (10,0.8) than the
anomaly (20, 0.6) and through all other points

if plotting incorrect allow 1 mark for appropriate
line of best fit through student’s points

the eight small marble chips have a larger surface area, so more frequent
collisions
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