Q1.

Some factors affect the rates of chemical reactions.

(a)

(b)

A student investigated the effect of changing the particle size of calcium carbonate

on the rate of reaction with hydrochloric acid.
The figure below shows the apparatus.

Delivery
tube —

Stopper

Conical
flask _

Calcium carbonate __

Carbon dioxide

+— Measuring cylinder

— \Water

Describe a method the student could use to produce valid results.

The student investigated the effect of increasing the temperature on the rate of a

reaction.

Explain the effect of increasing the temperature on the rate of a reaction.

Refer to particles and collisions in your answer.
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Catalysts affect the rate of reactions.

(c)

(d)

Q2.

What is meant by a ‘catalyst’?

(2)

What are catalysts in biological systems called?

(1)
(Total 12 marks)

Some students investigated the effect of temperature on the rate of reaction.

(a)

The students reacted sodium thiosulfate solution with hydrochloric acid.

This is the method used.

1.

o bk~ N

6.

Use a beaker to measure 50 cm? of heated sodium thiosulfate solution into a
conical flask.

Measure the temperature of the room.
Put the conical flask on a black cross drawn on a piece of paper.
Start a timer.

Use the same beaker to measure 10 cm? of hydrochloric acid into the conical
flask.

Stop the timer when the cross is no longer visible.

The students repeated the experiment at a different room temperature.

The diagram below shows the apparatus.
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The method contains errors and does not produce accurate results.
Describe a method the students should use to produce accurate results.

You do not need to write about safety precautions.

(6)
Some students investigated the effect of temperature on the rate of a different reaction.
They recorded the loss of mass from their apparatus at 40 °C

The graph below shows the results.
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(b) Calculate the mean rate of reaction between 1 minute and 3 minutes at 40 °C

Use the graph above and the equation:

change mmassofgasing

Mean rate of reaction =

time in mins
Mean rate of reaction = g/min
(3)
(c) Draw a curve on the graph above for the results you would expect at a
temperature of 50 °C instead of 40 °C
(2)

(Total 11 marks)

Page 4 of 7



Mark schemes

Q1.

(@)

(b)

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 method 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

. measure volume of (hydrochloric) acid
. using a measuring cylinder
. measure mass of calcium carbonate
. using a balance
. add (hydrochloric) acid to calcium carbonate in conical flask
. put stopper and delivery tube into conical flask
. start a timer
. record volume of gas collected at set time intervals
or

time how long it takes for a fixed volume of gas to be collected

. repeat using different sized pieces of calcium carbonate
. use same mass of calcium carbonate

. use same volume of (hydrochloric) acid

. use same concentration of (hydrochloric) acid

. use same temperature of (hydrochloric) acid

. repeat each experiment

(increasing the temperature) increases the rate of reaction

(because) particles have more energy
allow (because) particles move faster

(so) the frequency of collisions increases
allow (so) a greater proportion of collisions have enough
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(c)

(d)

Q2.

(@)

(b)

energy to react

(a substance that) increases the rate of reaction
allow (a catalyst) increases / changes the rate of reaction

and is not used up during the reaction
ignore does not take part in the reaction

enzymes

Level 3: The method would lead to the production of a valid outcome. All key

steps are identified and logically sequenced.
5-6

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

3-4
Level 1: The method would not lead to a valid outcome. Some relevant steps are
identified, but links are not made clear.

1-2

No relevant content

Indicative content:

. use a measuring cylinder / pipette / burette to measure 50 cm? of sodium
thiosulfate

. use a different measuring cylinder / pipette / burette to measure 10 cm?
of hydrochloric acid

. start the timer when the acid is added

. record the temperature of the solution after the acid is added

. stop the timer when the cross is no longer visible

. record the temperature of the solution at the end of the reaction

. calculate the mean temperature of the reaction

. repeat the experiment at different temperatures

. use the same concentration of sodium thiosulfate and same
concentration of hydrochloric acid

. use the same volume of sodium thiosulfate and the same volume of
hydrochloric acid

. describe how to heat the thiosulfate / acid solutions

ignore signs
(change in mass of gas =) 0.15

and
(time =) 2
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0.15

(rate of reaction =) 2

allow correct use of incorrectly determined values
for mass and / or time

1
0.075 (g/min)
1
(c) curve starts at same point, to the left and steeper
1
line levels at — 0.35¢g
1

the curve below can be awarded 2 marks
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