TONBRIDGE
SCHOOL

Test for Entrance into Year 12 in September 2015

Chemistry

Time allowed : 45 minutes

Total Marks : 30

Answer ANY THREE questions. All questions are out of 10. Choose questions that you feel
you will score most highly on. We recommend that you spend the first 5 minutes of the exam
reading through all the questions to help you select the right questions.



Answer any THREE questions

As a resolution, this year the head of chemistry has decided to get fit. The following questions relate
to his struggles.

1 The isotonic drinks that he has been recommended to rehydrate himself contain a mixture of
sodium chloride and calcium chloride, as well as various sugars and flavourings. A student
analysed 500 cm? of one of the drinks and found that it contained 1.21g of sodium chloride.

(a) Draw a labelled diagram to represent the structure of a calcium atom (2]
(b) Draw a diagram to show the ionic bonding present in sodium chloride [3]
(c) Describe a simple experiment, including the expected result, that could show sodium

chloride contains ions [3]
(d) Calculate the concentration of sodium chloride in the drink in moles per dm3 (2]

2 When out running, sugar in his blood and cells is being respired to produce a variety of
products. When able to respire aerobically the process can be summarised as:

CsH1206 + 602 2 6CO2 + 6H20 AH = -2803 kJmol!
However, as a run progresses more and more anaerobic respiration occurs, producing lactic
acid (2-hydroxypropanoic acid), C3H¢Os3, in his muscles, which can lead to cramp and

tiredness.

(a) Write a balanced symbol equation for the anaerobic respiration of glucose to form lactic

acid [2]
(b) Suggest the displayed formula of lactic acid [1]
(c) Calculate the heat energy released by respiring 8g of glucose [3]
(d) Draw a labelled enthalpy level diagram for the respiration of glucose [3]
(e) Suggest an observable physical effect of the heat released in respiration [1]

3 As well as running, he has been swimming to reduce strain on his knee joints. The school
pool is sterilised by a mixture of low concentrations of chlorine and ultraviolet radiation of
water that is pumped out of the pool, treated and then returned. When chlorine is dissolved in
water it reversibly reacts to make hydrochloric acid, HCI and hypochlorous acid, HCIO.

The pool is 15m wide, 25m long, 1.2m deep at the shallow end and 3.5m deep at the deep
end. The pipe carrying water to the radiation unit can carry 500cm? per second. The density of
water is 1 gecm3. 1 mole is 6.02 x 1023,

(a) Suggest a balanced equation for the reaction of chlorine with water [2]

(b) Calculate the volume of the swimming pool in cm3 [3]

(c) Hence calculate the mass of the water (if you have been unable to answer part b, assume
the volume to be 1100000000 cm3 — this is not the correct answer) (1]

(d) Hence calculate the number of water molecules in the swimming pool 2]

(e) Assuming each cm? is only irradiated once, calculate how long it would take to pass all the
water through the UV system. Give your answer in suitable units (2]



4 The new cycling machine at the school gym is made of a mixture of steel and plastic, in

5

particular, poly(propene). The length of the steel pedal arm on the bike is 20cm. The
poly(propene) pedal is 1.5cm thick and attached directly to the top of the pedal arm.

- T Pedal

T ————— _ Pedalarm

Centre of rotation

(a) Describe the structure of a metal (you may use a labelled diagram) (2]

(b) Describe, in simple terms, the difference between iron and steel (2]

(c) Draw the structure of propene and poly(propene) [3]

(d) Calculate the distance travelled by top of the pedal, if the head of chemistry cycles for 12
minutes at 1.4 revolutions per second [3]

Following his efforts the head of chemistry is sent for a full check up by the headmaster. He
has tests to measure his lung volume, heart rate and blood pressure. In addition, a blood
sample is taken and analysed. In the analysis of his blood, it was found that the iron in his
haemoglobin contained three isotopes in the following ratio:

»Fe —2.4%
Fe —11.3%
»Fe — 86.3%

(a) Suggest which gas makes up the largest proportion of the air breathed out by the head of

chemistry [1]
(b) Explain why oxygen has a low boiling point [2]
(c) Explain what is meant by the term isotopes (2]
(d) Calculate the releative atomic mass of this sample of iron. Give your answer to three

significant figures [3]
(e) Will the chemical properties of the different iron atoms differ?

Explain your answer 2]

END OF PAPER
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