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General guidance to Additional Assessment Materials for use in 2021

Context

Additional Assessment Materials are being produced for GCSE, AS and A levels
(with the exception of Art and Design).

The Additional Assessment Materials presented in this booklet are

an optional part of the range of evidence teachers may use when deciding on a
candidate’s grade.

2021 Additional Assessment Materials have been drawn from previous
examination materials, namely past papers.

Additional Assessment Materials have come from past papers both published
(those materials available publicly) and unpublished (those currently under
padlock to our centres) presented in a different format to allow teachers to
adapt them for use with candidate.

Purpose

The purpose of this resource to provide qualification-specific sets/groups of
questions covering the knowledge, skills and understanding relevant to this
Pearson qualification.

This document should be used in conjunction with the mapping guidance which
will map content and/or skills covered within each set of questions.

These materials are only intended to support the summer 2021 series.
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Students are investigating exothermic and endothermic reactions.
They are finding the temperature change in 50 cm® water when a solid dissolves in it.
The apparatus is shown in Figure 1.

thermometer

polystyrene cup

Figure 1

(a) The steps needed to carry out this experimentare P, Q,R,Sand T.
They are shown below.

They are not in the correct order.

P pour the 50cm’ water into the polystyrene cup

Q add the solid to the water and stir

R measure 50cm’ water using a beaker

S measure the initial temperature of the water

T measure the final temperature of the solution when all the solid has dissolved

Write the steps in the correct order, from left to right.
(2)

R P S Q T

(b) The dissolving of this solid in water is an exothermic change.

The experiment is repeated a number of times.
Compared with the initial temperature of the water, the final temperature of the

solution is

)Z(A always higher

[0 B always lower
[J € sometimes higher and sometimes lower

[0 D always unchanged

(c) State how step R could be changed to measure the volume of water more accurately.
(1)



(d) Figure 2 shows a cold pack.
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Figure 2

When the pack is squeezed hard the inner bag bursts.
Then the pack goes cold.

(i) Explain why the pack goes cold.

Tne_solid reacts with the water. This iS an endothermic reaction

So _temperature decreases. .

(ii) Give the reason why the pack can be used only once.

The_reactants will_be used up and reaction cannot tahe place . .
SN e



Hydrogen peroxide decomposes to form water and oxygen.

The rate of this reaction can be found by measuring the volume of oxygen formed
after different time intervals.

Hydrogen peroxide solution is placed in a conical flask.
The apparatus is set up as shown in Figure 5.
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solution
warm water

Figure 5

{(a) State the name of the piece of apparatus labelled Z in Figure 5.

L.9as.syringe

(b) At the end of the reaction the bung is removed from the conical flask.
A glowing splint is put into the gas in the flask.

State what you would see.

__glowing Splint relights

(c) A solid catalyst can be used for this reaction.
(i) The experiment is repeated under identical conditions but with the
catalyst added.
In the experiment with the catalyst added
[0 A therate of reaction is the same as when no catalyst is present
)Z/ B water and oxygen are the only products of the reaction
[0 € some of the catalyst is used up

[0 D the volume of oxygen produced when all the hydrogen peroxide is
decomposed is larger than when no catalyst is present



(i) Atthe end of the experiment with the catalyst added, the mass of the catalyst
remaining is found.

The method used to find the mass of the catalyst remaining is
filter the mixture of products and catalyst
determine the mass of the filter paper and solid catalyst

subtract the mass of a filter paper from the mass of filter paper and solid catalyst.

This method would not give the accurate mass of catalyst remaining.

Which of the following needs to be done to give a more accurate mass?

/ﬁ A dry the filter paper and catalyst before finding their mass
[0 B scrape the catalyst off the filter paper and find the mass of the catalyst
[0 € find the mass of the filtrate and not the filter paper and catalyst

[0 D repeat the experiment

(iii) A given mass of catalyst is more effective if it has a large surface area.

State how you could increase the surface area of some lumps of solid catalyst.
(1)

_breal it down info smaller pieces or powder

(d) The experiment is repeated three times
once using a more dilute solution of hydrogen peroxide
once using a lower temperature
once using a larger flask

In each case, all other conditions are kept the same.

Circle the word that shows the change in the rate of decompaosition in each case.
(2)

change in rate

the temperature used

. faster slowe unchanged
is lower

hydrc‘)ger) peroxldf! faster @ unchanged
solution is more dilute

the reaction is carried out
. faster, slower unchanged
in a larger flask

(e) Complete the balanced equation for the reaction and fill in the two missing state symbols.

(2)

2 H,0.(aq) —» 2H;O[.......z..Q.............} + c-;[g}



4 A student poured 50 cm® water into a beaker and measured the water's temperature.
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Figure 7

The student added 1.00 g calcium chloride to the water, stirred the mixture and then
recorded the temperature.

(a) Give the name of the apparatus that could be used to measure 1.00g of
calcium chloride.

__electrenic bolance

(b) The student's results were

temperature of water at start =21°C
temperature of mixture after stirring =32°C

Explain, using these results, the type of heat energy change that occurs when
calcium chloride dissolves in water.

Temperature of mixtuve has increase So it is an exothermic
_reaction. Enevgy has been released duving the reaction.



(c) Calcium chloride is hazardous to health.

(i) Which hazard symbol would be expected to be seen on a container of
calcium chloride?

[0 B

0D

SOV

(ii) Give a safety precaution that the student should take during the experiment.
(1)

(1)

_wear gloves and goggles .

(d) State one way in which the apparatus could be changed to reduce the amount of
heat energy lost during the experiment.
(1)

_uSe a polysterene cup instead of a beaker.



6 The word equation for the reaction between magnesium and dilute hydrochloric acid is
magnesium + hydrochloric acid — magnesium chloride + hydrogen
The reaction was carried out using the apparatus shown in Figure 11.

loose plug of cotton wool

dilute hydrochloric acid

magnesium ribbon

Figure 11

A strip of magnesium ribbon was placed in the conical flask.
100cm’ of dilute hydrochloric acid was added to the conical flask.

The mass of the flask and contents was measured at regular intervals.
The loss in mass was calculated.
Figure 12 shows a graph of the results.
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{a) Name the apparatus that could be used to measure out 100 cm’ of dilute hydrochloric acid.

_.measunng cylinder

(b) Explain why there is a loss in mass of the flask and contents.

_hydvagen iS one of the products formed and has escaped from
the flasw.

(c) The graph shows that the rate of reaction slows as the reaction takes place.

Explain, in terms of particles, why the rate of reaction between magnesium ribbon
and dilute hydrochloric acid slows as the reaction takes place.

_As_reaction takes place, there are 1esS reactants available So they

collide less frequently. Theve ave less successfu) collision sovate

of veaction decveases.

(d) The experiment was repeated using the acid at a higher temperature.
All other conditions were kept the same.

State the effect of the higher temperature on the mass loss after two minutes.

ANCYR A

(e) The original experiment was repeated using the same mass of magnesium powder
instead of the magnesium ribbon.
All other conditions were kept the same.

Sketch, on the graph in Figure 12, the line you would expect for this experiment.



(f) Some reactions are affected by the presence of a catalyst.

(i) State the effect of a catalyst on a reaction.

(ii) Devise a simple experiment to find out what happens to the mass of a

solid catalyst during a reaction.
Measnre the mass of solid catalyst befove the reaction.

_Afier the reaction i complete , firter the mixtuve. Dry tne firter
_popev and the solid catalyst with tissue papevand weigh wsing an

_electvonic balance. Minus the mass of the filter papev from this
_masS. Check whether it is The same ae the mass befove fhe reaction.
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(b) In another experiment, a student investigated the temperature decrease when
different amounts of ammaonium nitrate crystals were dissolved in 100 cm?® of water.

The apparatus used is shown in Figure 5.

thermometer

beaker
polystyrene
cup

Figure 5

The student used the following method.
step 1 pour 100cm?® of water into the polystyrene cup
step 2 add one spatula of ammonium nitrate crystals to the water
step 3 stir the mixture
step 4 use the thermometer to record the lowest temperature reached by the mixture

step 5 repeat steps 1 to 4 using different amounts of ammonium nitrate

(i) Name a piece of apparatus that should be used to measure the 100 cm? of water
in step 1.

(i) The student cannot work out the temperature decrease using the method described.

State what the student must do before step 2 to be able to work out the
temperature decrease.

_recovd the initial Yempevatuve of the water

(iii) State why a polystyrene cup is used in this experiment.

To reduce transfer of heat between watev ond the survoundings.



(iv) Figure 6 shows the reaction profile for this reaction.

Use the words from the box to complete the labels on Figure 6.

activation energy products reactants

heat energy

_producis

reactants

\adwahon

progress of reaction thevg Y

Figure 6

9 (a) Calcium carbonate reacts with dilute hydrochloric acid to produce carbon dioxide gas.

The rate of reaction between calcium carbonate and dilute hydrochloric acid at
room temperature was investigated.

(i) The investigation was carried out with different sized calcium carbonate pieces.
The mass of calcium carbonate and all other conditions were kept the same,

The results are shown in Figure 15.

size of calcium carbonate  volume of carbon dioxide gas

pieces used produced in five minutes incm?
large 16
small 48
powder 90
Figure 15

State, using the information in Figure 15, the effect of the surface area of the
calcium carbonate on the rate of this reaction.

_Rate of reaction incveases as SizR of calcium Carbonate pieces
AR CYRR SRS













(i) The calcium carbonate powder produced 90cm? of carbon dioxide in
five minutes.

Calculate the average rate of reaction in cmis™,

._q_Q— 3 )

average rate of reaction = ___ 008 S | | - 2

(iii) The experiments were repeated at a higher temperature.
The rate of reaction for each experiment increased.

Explain, in terms of particles, why the rate of reaction increased when the
temperature was increased.

_Wwon te g{\_e_p&_mm ve increases , particles move faster as they gain__
nmneh <

move, energy. They collide move frequently so theve ave move
_succesSful collisions which have Yeached the activation energy.





*(b) Zinc metal reacts with dilute hydrochloric acid to produce hydrogen gas.
zinc + hydrochloric acid —» zinc chloride + hydrogen

A student investigated the effect of doubling the concentration of the
hydrochloric acid on this reaction.

The student made the following prediction.

When the concentration of the hydrochloric acid is doubled the rate of
reaction will double and the reaction will be more exothermic.

Devise a plan, including the apparatus you would use, to test the student’s
prediction.

You are provided with pieces of zinc and two bottles of dilute hydrochloric acid.
One bottle of hydrochloric acid is double the concentration of the other.

Measure equal volumes of HC| of different concentrations and
place them into 2 different conical flasks. Add equal mass of zinc pieces
‘with the same surface area into the beaurrs and measure the
volume of hydvogen Gas produced at | minute infervals using
a gas syringe. Plot a graph of voume of hydrogen produced against
time . The rate of reaction can be found by drawing a line of -
best fit_and finding its gradhent.
To determine whether ihe reaction is move exothermic  repeat
~the experiment using polystevene cups instead of conical flashs.
Measure the inihal temperature of the hydrochloric acid. Afier
adding zinc, measure the temperatuve of the mixture at reguiar

inervals and find the highest temperatnve veached. Subsivact

the initial tempevatwre from the highest temperatuve to find the
tempevatwre change-

TOTAL FOR PAPER IS 53 MARKS



