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Instructions
e Use black ink or ball-point pen.
e Fill in the boxes at the top of this page with your name.
® Answer all questions.
® Answer the questions in the spaces provided
—  there may be more space than you need.
e Show all the steps in any calculations and state the units.
Information
® The total mark for this paper is 58
® The marks for each question are shown in brackets
—  use this as a guide as to how much time to spend on each question.
Advice
® Read each question carefully before you start to answer it.
e Keep an eye on the time.
®  Write your answers neatly and in good English.
® Try to answer every question.
®  Check your answers if you have time at the end.
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Ql.

Techniques used in the separation of mixtures include

A crystallisation
B filtration
C fractional distillation

D simple distillation

For each separation, select the most suitable technique, A, B, C or D, used to obtain the first named substance from
the mixture.

Each letter may be used once, more than once or not at all.

(a) Pure water from sea water

(Total for question = 4 marks)

Q2.
This is a description of how the orange colouring can be extracted from rose petals.

crush the petals using a pestle and mortar

add the crushed petals to some ethanol in a beaker

heat to about 60°C and stir to produce an orange solution
separate the orange solution from the petals

(a) (1) Suggest why ethanol is used instead of water.

OOoono

(if) Ethanol is a flammable liquid.

Suggest how it could be heated safely.

Chemistry 3 January 2024
Peponi School



Scholarship Examination

(b) The orange colouring is analysed using chromatography and is found to consist of two different colours,
red and yellow.

The diagram shows the chromatography paper at the start of the experiment.

Complete the diagram to show a possible result at the end of the experiment.

< solvent front

orange colouring __

solvent front >

start end

(Total for Question = 5 marks)
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Q3.

These pieces of apparatus are used in chemistry experiments.

T

CTTTIITTT

|

(a) Name these pieces of apparatus.

(b) Apparatus P contains dilute hydrochloric acid.

Litmus indicator is added to this acid.
What is the final colour of the litmus?

L) A blue
(c) Apparatus R contains potassium hydroxide solution.

Litmus indicator is added to this alkaline solution.
What is the final colour of the litmus?

L] A blue

) green ] C

) green L ¢

orange L D ted

orange L] D red

(Total for question = 6 marks)
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Q4.

The table gives information about the first three elements in Group 1 of the Periodic Table.

Elaiment Atomic Rel.ative Electroni'c 'Density | Melt!ng point
number atomic mass configuration | ing/cm? in °C
lithium 3 7 21 | o053 | 180
| sodium n 23 281 097 ‘ 98
potassium 19 | 39 | 2.8.8.1 | 0.86 64

(a) Which information shows that the elements have similar chemical properties?

Give a reason for your choice.

Information

(b) The elements in Group 1 show a clear trend (regular pattern) in some of their physical properties.

Identify the physical property that shows a clear trend.

(c) The elements also show a clear trend in their chemical properties, such as their reaction with water.
When a small piece of lithium is added to water it fizzes gently and eventually disappears to form a solution.

(i) Describe a test to show that the gas given off is hydrogen.

emistr anua
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(i) Complete the equation for the reaction by inserting the state symbols.

(d) State two similarities and two differences between the reactions of lithium and potassium with water.

Similarities

(e) When lithium burns in oxygen it forms lithium oxide (Li»O).

(i) Write a chemical equation for the reaction between lithium and oxygen.

Chemistry 7 January 2024
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(i) When sodium burns in oxygen, one of the products is sodium peroxide (Na2Oy).

Balance the equation to show the formation of sodium peroxide.

(Total for Question = 14 marks)

Q5.
Bromine is an element in Group 7 of the Periodic Table.

(a) What is the name given to the Group 7 elements?

] A alkalimetals [ B alkaline earth metals [0 € halogens [J D noble gases
79 81
(b) The symbols of two isotopes of bromine are BSBr and 35Br'

(i) State what is meant by the term isotopes.

79
(i) Complete the table to show the number of protons, neutrons and electrons in one atom of BSBr and in
8l
one atom of 357"

Isotope = Number of protons = Number of neutrons Number of electrons
2Br
SBr

Qo.

Bedri and Jay planned an experiment to find the temperature rise in a neutralisation reaction. This is their method.
e Use a measuring cylinder to add 25 cm’ of an alkali to a 100 cm’ beaker
e Record the temperature of the alkali
e Use a burette to add an acid to the alkali in 5.0 cm’ portions
e Record the temperature of the mixture after adding each portion of acid
e Stop the experiment when the neutralisation is complete
(a) The teacher asked the students about their method. Suggest an answer to each of his questions.
(i) Why would it be better to use a pipette instead of a measuring cylinder?

emistr anua
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(if) What vessel would be better than a beaker?

(b) The diagrams show the readings on the thermometer before and after Murigi added a portion of acid.
Write down the thermometer readings and calculate the temperature change.

Temperature before adding acid ..o °C
Temperature after adding acid ........ccocovvvvviiviiiiiiiiiiies °C
TeMPErature ChANZE ....c.cccueeerieeieiieieieeieie et esenaees °C
' 20 oC 25
15 20
before adding acid after adding acid

(c) Murigi obtained these results from an experiment in which he added a total of 40.0 cm’ of hydrochloric acid

to 25 cm’ of sodium hydroxide solution.

Volume of acid in cm? 0.0 50| 100| 150| 200| 250/| 300| 350| 400

Temperature in °C 210| 223 | 244 | 26.2| 278 278| 275| 26.7| 26.2

(i) Plot a graph of these results on the grid below. Draw a straight line of best fit through the first five points

and another straight line of best fit through the last four points. Make sure that the two lines cross.

January 2024
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30.0
Temperature
in°C
25.0
0.0 10.0 20.0 30.0 40.0

Volume of acid in cm?
(if) The point where the lines cross indicates the volume of acid needed to exactly neutralise the alkali, and also

the maximum temperature reached. Use your graph to record these values.

Volume of aCid ...ccvvuiciriicieiriicceee e cm
Maximum tEMPELATULE ....cveveveeereueraereeserseeersereesensesesenee °C
(d) Aman used the same method and found that 30.0 cm’ of acid were needed to neutralise 25 cm’ of alkali. He
obtained a temperature rise of 5.5 °C in his experiment. Calculate the heat energy change in this experiment

using the expression: heat energy change = total volume of mixture X 4.2 X temperature change

Heat energy change = ... J

(Total for Question = 15 marks)

Q7.

A group of students investigated the reaction between marble chips (calcium carbonate)
and dilute hydrochloric acid.

The equation for this reaction is

CaCO,(s) + 2HCl(aq) — CaCl,(aq) + H,O(l) + CO_(g)

They wanted to find the effect of changing the concentration of hydrochloric acid
on the rate of reaction. The teacher provided a solution that she had labelled 100%
hydrochloric acid.

Chemistry 10 January 2024
Peponi School



Scholarship Examination

The teacher told them to do all their experiments
e Using different concentrations of hydrochloric acid made by diluting the 100%
hydrochloric acid.
e By timing how long it took to collect carbon dioxide
e Atroom temperature.

The students used this apparatus.

cm?
dilute =
hydrochloric oo | water
acid 100 —
o o
e
marble chips
(a) The students tried to keep the amount of calcium carbonate constant by using
the same number of marble chips in each experiment.
State two other properties of the marble chips that should be the same in each
experiment.
@)
L
2

(b) The table shows how some of the students wrote down their results.

Student Results

I used 6 marble chips and 100% hydrochloric acid and
1 collected 100 cm?® of gas in 40 seconds.

In my experiment there were 6 marble chips and 80%
hydrochloric acid and I collected 100 cm?® of carbon

2 dioxide by the end of the experiment.
The marble chips and 60% hydrochloric acid formed
3 100 cm? of gas in 70 seconds.
I used 40% hydrochloric acid and 6 marble chips.
4 It took 105 seconds to collect the gas.
I collected 100 cm?® of gas in 135 seconds when I used
5 6 marble chips.
Chemistry 11 January 2024
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The teacher said that she could only use the results from student 1 because the
other students had not recorded enough information.

Identify the piece of information that each student failed to record.

Student 2

Student 3

Student 4

Student 5

(C) Explain, in terms of particles, why the rate of a reaction increases as the concentration
of a reactant increases.

(Total for Question = 8 marks)

Chemistry 12 January 2024
Peponi School



