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INSTRUCTIONS TO CANDIDATES

Use black ink or black ball-point pen.

Write your name, centre number and candidate number in the spaces at the top of this page.
Answer all questions.

Write your answers in the spaces provided in this booklet.

INFORMATION FOR CANDIDATES

The number of marks is given in brackets at the end of each question or part-question.

Question 5(b) is a quality of extended response (QER) question where your writing skills will be
assessed.

You are reminded to show all your workings. Credit is given for correct workings even when the final
answer given is incorrect.

A periodic table is printed on page 16.
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1.

Students are investigating how the current through a lamp varies with the voltage across it.

@

(6)

Answer all the questions in the spaces provided.

(i) Part of the circuit used is shown above. Add a variable resistor, ammeter and

voltmeter to the circuit diagram.

(i) Describe the method you would use to take a range of results.

(3]
(3]

Results from the experiment are shown below.

Voltage (V) Current (A)
0.0 0.0
0.5 0.5
2.0 0.8
4.0 1.1
6.0 1.4
8.0 1.6
10.0 1.8
12.0 1.9
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(i) Plot the data on the grid below and draw a suitable line. [3]

The first two points have been plotted for you.
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(i) Describe the relationship between current and voltage for the lamp. [2]

(c) (i) Use the equation:

. voltage
resistance = ———
current
to calculate the resistance of the lamp at 0.5V. 2]

resistance = ..., Q
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Examiner
[
(i) State how the resistance of the lamp varies between 0.5V and 12V. 1] o
(d) (i) Use the equation:
power = voltage x current
to calculate the power of the lamp at 0.5V. 2]
POWET = W
(i)  State how the power of the lamp varies between 0.5V and 12V. [1]
() The experiment was repeated with a length of wire at constant temperature. The current
through the wire was 1.5 A when the voltage across it was 12V.
Add a line to your graph to show how current varies with voltage for this wire. [2]
19
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Examiner
[
2. Sports science students are learning about the human respiratory system. o
O
(@ (i) Label the diagram. [3]
(i)  Explain how changes to B and C allow us to breathe in. [3]
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(b) Two students, Matthew and Sarah, studied the effect of exercise on breathing rate. They

followed the method below:

1. record breathing rate before exercising
2. exercise for 2 minutes by running on a treadmill

3. measure the breathing rates during and after exercise up until 12 minutes

Their results are shown on the graph below.

exercise exercise
began stopped

Compare the changes in breathing rate of Sarah and Matthew between 8 and 12 minutes. [3]
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Examiner
. L . only
(c) Explain the process of gas exchange between the blood and the air inside the alveoli.
[3]
air in and out
blood 5
capillaries 2
alveolus
12
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3.

Magnesium oxide has various applications in water treatment. It is an effective base, offering a
safe method of changing pH compared to other neutralising agents such as caustic soda. It also
helps prevent scale formation in boilers, heat exchangers, and piping.

(a) State one adverse effect of scale on household plumbing. 1]

(b) Burning magnesium in a gas jar of oxygen produces magnesium oxide on a small scale.

(i) Describe the atomic structure of magnesium. [3]

(ii)  Write a balanced symbol equation for the reaction between magnesium and
oxygen. [3]

(iv) State how the electron configuration of a magnesium atom changes when
magnesium reacts with oxygen. 1]

Examiner
only
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Examiner
[
4. Starch is usually insoluble in water, but some types of starch e.g. corn starch can be treated to o
dissolve in water. Four pieces of Visking tubing A, B, C and D, contain equal volumes of corn
starch solution of different concentrations. They are placed in a beaker containing a 2% corn
starch solution and left for 45 minutes.
\ /
2% corn starch solution
[2]
(b) After 45 minutes:
» the volume of A is unchanged
+ the volume of B has increased
» the volume of C has decreased
» the volume of D has increased more than B
(i) Explain which tube contained a corn starch solution of lower concentration than
that in the beaker. [2]
(i)  Explain why tube A must have contained the 2% corn starch solution. 2]
6
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5. The periodic table of elements is ordered by atomic number and electron configuration.

The tables below show some properties of alkali metals (group 1) and halogens (group 7).

Alkali metal :jfnrgfr Melting point (°C) | Boiling point (°C) zgoeé‘f’g%;ts) F;?gﬁﬂ;ge
lithium 3 180.5 1342 0.534 1.67
sodium 1 977 883 0971 ........................................

potassium | 18 | . 759 0.862 243

rubidium 37 39.3 688 1.532 2.65
caesium 55 28.4 671 1.873 2.98
francium 87 27.0 677
Halogen :S%T)Sr Melting point (°C) | Boiling point (°C) 25)06(??5/{;;%) z?gms(t?:itg)e
fluorine 9 —219 188 0.0017 0.64
Chlorine L _34 00032 099
bromine 35 -7 59 3.1 1.14
iodine 53 114 184 4.9 1.33
astatine 85 302 380 7.0 1.40

Use the information in the tables and your knowledge to answer the following questions.

(@)
(b)

Complete the tables by estimating the missing values.

[3]

Compare the properties of the alkali metals and their trends with those of the halogens.

[6 QER]
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Examiner
....................................................................................................................................................................................................... only
(c) Explain why the reactivity of halogens changes from the top to the bottom of the group.
[3]
(d) Tick (/) the box next to the pair of elements that would react most violently. 1]
chlorine and lithium
fluorine and lithium
chlorine and sodium
fluorine and sodium
13
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Rising energy prices are affecting many households. The government can help households
keep their energy bills as low as possible. Domestic buildings account for about 35% of final UK
energy consumption. Of this, heating rooms is responsible for about 60% and heating hot water
accounts for about 15%. The UK is committed to reduce the CO, emissions caused by domestic
buildings by 80% by 2050.

Statistics for a typical house with no insulation are shown below. The table also shows government
estimates of the current usage of each method.

Heat Method of Annual % of homes
Part of loss from reducing Cost (£) saving on already
house uninsulated heat energy bills | using this
house (%) loss £) method
loft
roof 25 insulation 450 150 91
windows & double
doors 10 glazing 3900 90 70
cavity wall
walls 40 insulation 1200 250 42
floor 15 carpets 800 40 90
draught
draughts 10 excluders 60 5 85

At present, of the 95% of homes with boilers, 800000 have no controls at all and over 70% lack
a timer, sufficient hot water tank insulation, room thermostat and thermostatic radiator valves. It
is estimated that upgrading all homes so they have these four features could save 30% of the
energy used for heating and hot water.

(a) A heating engineer estimates that to maintain the uninsulated house with no heating
controls at 20°C will cost £1800 in energy bills per year.

Use the information above to answer the following questions.

(i) Calculate how much of this energy cost is lost through the roof.

[2]

(ii)

The engineer recommends that loft insulation should be installed first.

Explain why this is the best advice even though it will not make the biggest saving
in energy bills. [2]
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(iii)  Explain why the engineer can only estimate the cost of the energy bills. [3]

(iv)  Afterfitting a timer, new hot water tank insulation, room thermostat and thermostatic
radiator valves a householder’s energy bills would reduce to £1 300. Explain whether
this is consistent with the estimated saving of 30% of the energy used. [4]

(v) Use the equation:

total cost
cost of one unit

units used =

to calculate the decrease in units used if the savings in part (iv) above were made.

[3]
Assume each unit costs 18p.
Decrease in units used = ... kWh
(b)  Explain how reducing household energy loss will benefit the environment. 2]

END OF PAPER
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