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Answer all questions.
1. Sharon investigated the reaction between magnesium and hydrochloric acid. She added a
different number of magnesium strips of the same length to five different boiling tubes. Each
boiling tube contained 10cm3 of hydrochloric acid. She recorded the temperature before
adding the magnesium and after 5 minutes.
Her results are shown below.
Number of s_trips of Temperature at the start (°C) | Temperature at the end (°C)
magnesium
1 20.0 221
2 20.0 24.2
3 20.0 25.9
4 20.0 28.4
5 20.0 30.2
(@ (i) State how Sharon could check the repeatability of her results. 1] s
(i) State how Sharon could check the reproducibility of her results. 1]
(b) Sharon thinks that the temperature change is proportional to the number of strips of
magnesium. Explain whether you agree. [2]
() When hydrogen reacts with oxygen to form water, the temperature of the surroundings
increases.
State this type of reaction, and explain this in terms of bond energies. [3]
....................................................................................................................................................................................................... 7
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2. Public Health England uses computers to model the potential spread of influenza (flu), in order
to prepare suitable quantities of vaccines, in different counties of Great Britain.

The maps below show a potential flu outbreak over the winter months in different counties.

WY DT

N'o'vember I Decembe January - Februar

Key: Influenza cases per 100000 population [] <50

[] 50— 200
[7] 200 - 350
[ 350 - 500
B > 500

(a) State why Public Health England quotes the number of cases of flu per 100000 of the
population, for each county. [1]

(b) Use the information in the diagram to answer the following questions.
(i) It was expected that outbreaks of flu would start at the same time in major cities

such as Cardiff, Edinburgh and London.
Explain whether the data supports this. [2]
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(i)  Explain why flu spreads more rapidly in a city than in a rural area. [3]

(i)  Suggest in which month the vaccine should be given to the populations of Cardiff,
Edinburgh and London. [2]

(c) A vaccine helps to prevent people from developing flu.

(i) Explain how a vaccine works. [3]

(i) State why it is still possible to contract flu after being vaccinated. 1]
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3. Rhian uses the following apparatus to measure the energy content of a 2g sample of food.

thermometer

mounted needle boiling tube

T~ clamp stand

é 209 of water

29 of burning food ]

The temperature increased from 20°C to 65°C. She used 20g of water.

(@) Use the equation:

mass of water (g) x temperature change (°C) x 4.2
mass of food (g)

energy (J/g) =

to calculate the energy supplied to the water in kJ per gram. [3]

ENEIGY = oo kd/g

(b) The food label states that 100g of the food contains 285kJ.

(i) Calculate the percentage difference between the energy supplied from Rhian’s
result and the value on the food label. [3]

percentage difference = ...

(i) Explain two improvements that Rhian can make to improve her method, to bring
her result closer to the value on the food label. [2]
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Vincent carries out an investigation into the effect of surface area on the rate of reaction.
Hydrochloric acid was added to calcium carbonate and the time to react completely was
recorded.

hydrochloric acid

=B A R calcium carbonate
He obtains the following results.
Concentration of 'c\:/laﬁii r?wf Type of Temperature of Time to react
acid (mol/dm?) carbonate calcium hydrochloric acid completely
(spatulas) carbonate (°C) (minutes)
2 2 marble chips 60 5
2 2 powder 20 5
1 1 powder 40 5
(@) Explain why it is difficult to make conclusions from Vincent’s table of results. 2]

(b) State two improvements that Vincent should make to his method of collecting results to
reduce the uncertainty in his data. [2]

(c) Explain, in terms of collision theory, the effect of increased surface area on the rate of
reaction. [2]
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5. Two students, Brian and Andy, have their blood glucose monitored as part of a research o

project on glucose-based drinks.

The concentration of glucose in the blood of the two students was measured every 30 minutes
for 5 hours.

The students drank the same glucose-based drink one hour after the start of the experiment.

Their results are shown below.
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(@) Explain how the results show that Brian is diabetic. [3]
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(b) Describe how the blood glucose level is controlled in Andy’s body. [3]

() Andyis 160cm tall and has a mass of 70kg. He thinks that he is classified within the
normal BMI range.
The table below shows the classification of different categories of BMI.

BMI Classification
less than 18 underweight

19-24 normal
25-29 overweight

greater than 30 obese

Use the equation:
mass (k
M| = (kg)

" height (m)?

and the table, to explain whether Andy is correct. [4]
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6. The velocity-time graph for a cycle race is shown below.

16
14

12

10 1
o/ \

Velocity (m/s)

0 60 120 180 240 300 360

Time (s)

Use the graph, and the following equations, to answer the questions.

total distance

mean velocity = time

acceleration = gradient of velocity-time graph

distance travelled = area under the line of the velocity-time graph

(@) Calculate the acceleration between 0 and 60 seconds.

acceleration = ..o unit =

[2]
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(b) Calculate the total distance travelled. [4] o
total distance = ... m
(c) Calculate the mean velocity. [3]
mean velocity = ... m/s
9
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7.

The ‘knee jerk’ is a reflex action.

(@) Describe a reflex arc. [6 QER]
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8. Vitamin B12 deficiency can arise as the result of a genetic condition, due to the recessive
allele, b.

Jason and Kylie both have a heterozygous genotype for vitamin B12 deficiency and they are
concerned that their future children may have the condition.

(@) Define the following terms.

(i) Heterozygous genotype. [2]

(i) Recessive allele. 2]

(b) Complete the Punnett square to calculate the probability of Jason and Kylie producing
an unaffected child. [3]

probability = ...
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9. An explosion occurred at the Chernobyl nuclear power station on April 26th, 1986, releasing o

radioactive fallout containing caesium-137 (Cs-137). This fallout spread over Northern Europe,
including the UK.

There was a risk that Cs-137 would enter the food chain as a result of sheep eating
contaminated grass in highland areas of England and Wales. To prevent this, the UK
government announced that sheep from contaminated areas would not be sold for human
consumption until levels became safe.

The sheep exposed in 1986 were found to produce a mean activity level of 1600 Bq. Sheep
could only enter the food chain once the activity level had dropped below 1000 Bq. The
restrictions were removed in 2012.

The decay curve for Cs-137, starting at 2000 Bq, is shown below.
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(@) Use data from the graph to explain why it was safe to remove the restrictions in 2012.

(3]
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|
(b) The sheep have no detectable radiation after the Cs-137 decayed for 5 half-lives. Use |
data from the graph to calculate the year this would occur. [3]
YEAr = e
(c) Cs-137 undergoes beta decay to form an isotope of barium (Ba).
Complete the decay equation for Cs-137. 2]
B S > o
8

END OF PAPER
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