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EQUATIONS

energy = mass x specific heat capacity x temperature change

energy = mass x specific latent heat

useful energy output (x 100%)
total energy input

efficiency =

wave speed = frequency x wavelength
power = voltage x current

energy supplied = power x time

distance

average speed = -
gesp time

distance = average speed x time

change in speed
time taken

acceleration =

force = mass x acceleration
weight = mass x gravitational field strength

work done = force x distance

work done

power = -
time

power = force x speed
1.2
KE = 2mv

momentum = mass x velocity

change in momentum

force = time
GPE = mgh

mgh = %mv2
resistance = voltage

current
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Answer all the questions.

SECTION A — Module B4
A farmer keeps cows in a field.
In the middle of the field is a food container for the cows.
The cows spend a lot of time around the food container.

This means they drop lots of manure on the ground.

(a) Saprophytes and detritivores work together to release minerals from the manure.

Write about how they do this.

(b) Some students measure the percentage of the ground that is covered in plants.
They do this at different distances away from the feeding food container.

(i) Putatick (v) next to the equipment they use to sample the plants.

net and tape measure

pitfall trap and pooter

pooter and quadrat

transect line and quadrat

1
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(ii) The students observe the cows trampling the ground around the food container.

The students also measure the nitrates in the soil at different distances from the food
container.

The table below shows their results.

Distance from food 1 2 3 4 5 6 7
container in metres

Percentage cover by | 40 75 95 65 55 40 40
plants

Nitrate content 12 10 9 7 6 4 4
in mg per kg

Suggest explanations for the percentage cover by plants at different distances from the
food container.

/ The quality of written communication will be assessed in your answer to this question.
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2  This question is about diffusion and osmosis.
(a) A student writes two sentences about diffusion and osmosis.
Each sentence contains one mistake.

«  Diffusion occurs when all the particles in a liquid or gas move from a high
concentration to a low concentration.

*  Osmosis in plant cells involves the movement of water across a permeable cell
membrane.

Rewrite each sentence correcting the mistake.

() 111 =] o o TP PEPPP TSP
L0 L= 5 T X3 -SSRSO PRSP
.............................................................................................................................................. [2]
(b) Red blood cells change when they are put into different liquids.
Draw a straight line to join each treatment to the change in the red blood cells.
Draw only two lines.
treatment change
crenated
placed in distilled water
lysed
plasmolysed
placed in concentrated salt
solution
turgid
[2]
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Jemima sets up an experiment with a potted plant.

potted plant @‘

\
airtight
soil polythene bag
@ balance

(a) Jemima changes the conditions in the room.
She wants to see if this causes more or less mass to be lost.

Write more or less in the table below to show what would happen to the loss of mass.

Is the change in mass more or less

Change to conditions than in normal conditions?

a bright light shines at the plant

the air in the room is more humid

the room is colder

a fan is pointed at the plant

[2]
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(b) Jemima leaves the potted plant on the balance.

When she looks at the plant after a week she notices that the leaves have drooped.

potted plant

airtight
soil polythene bag
@ balance

Explain what changes have occurred inside the cells of the plant to cause the leaves to droop.

© OCR 2017 Turn over
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Tim is using a microscope to look at a section of a leaf.

(a) He draws two types of cells from the leaf.
Complete Tim’s table to show
« the name of each type of cell

* how the position or shape of the cells allow efficient photosynthesis in the leaf.

Ways that the cells allow efficient

Drawing Type of cell photosynthesis

[2]
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(b) Tim now draws a labelled diagram of the lower surface of the leaf.

cell of lower epidermis

chloroplast

stomata

The stomatal index of a leaf gives a measurement of how many stomata are present.

It can be calculated using this formula:

number of stomata
number of lower epidermis cells + number of stomata

stomatal index =

Work out the stomatal index for Tim’s leaf.

stomatal index = ........ccccccveeeeeiiiinnns [2]
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(c) The stomatal index of a plant may depend on the level of carbon dioxide in the air around the
plant.

Look at the graph.

0.14

0.13

0.12 X

0.11 ™ ;

stomatal 0.10 N

index N
0.09 NC

0.08 T

0.07

0.06

0.05
280 290 300 310 320 330 340 350 360

concentration of carbon dioxide in the air
in parts per million

(i) Suggest an explanation for the shape of the graph.

(ii) Tim wants to use the graph and the stomatal index for his leaf to estimate the
concentration of carbon dioxide around the plant.

His estimate would not be accurate. Use the features of the graph to explain why.

© OCR 2017 Turn over
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SECTION B — Module C4

5 This question is about elements in the Periodic Table.
Look at the list of elements.
chlorine, Cl
copper, Cu
hydrogen, H
iron, Fe
neon, Ne
nitrogen, N
nickel, Ni
oxygen, O
Answer the questions.
Choose your answers from the list.
Each element can be used once, more than once or not at all.

(a) Which element is used as a catalyst in the manufacture of margarine?

.............................................................................................................................................. [1]

(b) Which element is a pale green gas at room temperature and pressure?
.............................................................................................................................................. [1]

(c) Which element has some compounds that are orange/brown in colour?
.............................................................................................................................................. [1]
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6 Look at the electronic structure of an atom of an element.

nucleus

(a) To which group and which period does this element belong?

Use the electronic structure to explain your answer.

.............................................................................................................................................. [2]
(b) Look at the two atoms of hydrogen below.
1 2
H ‘H
What is the name given to atoms that are related in this way?
Explain your answer.
.............................................................................................................................................. [2]

(c) Scientists such as Dalton, J.J. Thomson, Rutherford and Bohr have been involved in the
development of the atomic model.

The atomic model has changed over the years and even now atomic theory is still being
developed.

Explain why.

© OCR 2017 Turn over
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Kevin and Ann test a solution.

They use two chemical tests.
+ Test 1 - they add sodium hydroxide solution
*  Test 2 —they add barium chloride solution

Look at their results.

Test Result
1 grey/green solid is made
2 white solid is made

(a) Kevin and Ann conclude that the solution contains copper ions, Cu?*, and sulfate ions, 8042‘.
Do the results support this conclusion?
Explain your answer.

Refer to both tests in your answer.

.............................................................................................................................................. [2]
(b) Kevin and Ann test aluminium chloride solution, AICL;, with silver nitrate solution, AQNO,.

A white solid of silver chloride, AgClis made.

The other product is aluminium nitrate solution, A(NO,),.

Construct the balanced symbol equation for this reaction.

.............................................................................................................................................. [2]
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8 Potassium has the electronic structure 2.8.8.1.
Chlorine has the electronic structure of 2.8.7.
Potassium reacts with chlorine to make potassium chloride, KCL.

Potassium chloride has a giant ionic lattice containing potassium ions, K*, and chloride ions, CI™.

Use the “dot and cross” model to explain the bonding in potassium chloride.
Predict and explain one physical property of potassium chloride.

/ The quality of written communication will be assessed in your answer to this question.
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9  Fluorine is the most reactive element in Group 7.
The electronic structure of fluorine is 2.7.
(a) Draw a “dot and cross” model for a fluorine molecule, F,,.

You only need to show the outer shell electrons.

1]

(b) Explain why all Group 7 elements form a negative ion with a stable electronic structure.

.............................................................................................................................................. [2]
(c) Explain, in terms of electrons, why fluorine is the most reactive element in Group 7.

.............................................................................................................................................. [1]
(d) Reduction takes place when fluorine molecules react to form fluoride ions.

What is meant by the word reduction?

.............................................................................................................................................. [1]
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(e) Look at the bar chart of the atomic radii of the elements in Group 7.
The atomic number of each element is shown in brackets.

0.2 -

atomic radius
in nm

fluorine  chlorine bromine iodine
(9) (17) (35) (53)

Group 7 elements

Astatine has an atomic number of 85.
Estimate the atomic radius of astatine.

answer =................. nm [1]

© OCR 2017 Turn over
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SECTION C — Module P4

10 (a) Electrostatic dust precipitators can be used to remove dust and smoke particles from
chimneys.

Explain how these precipitators use static electricity to remove dust and smoke particles from
chimneys.

© OCR 2017



www.xtrapapers.com

19
11 Raoul and Mick are finding out about double insulation in household appliances.

Look at the diagrams below.

toaster washing machine hairdryer

(a) Explain what double insulated means and why the hairdryer is the only one of the three
appliances which is double insulated.

© OCR 2017 Turn over
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(b) Raoul and Mick obtain some data on one of these appliances.

Look at the table.

Apbliance Voltage Current Power
PP in volts in amps in kilowatts
toaster 230 1.2

Calculate the missing value from the table.

Write your answer to three significant figures.

ANSWEN = ..o, A [3]
(c) Raoul and Mick also investigate a 12V car starter motor.
The resistance of the starter motor is 50 mQ.

Calculate the power of the starter motor when it is used.

ANSWEN = ..., W [3]

© OCR 2017
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12 The table below contains information about six radioactive sources.

Source Type of radiation emitted Half-life
A alpha 432 years
B alpha 45 minutes
C beta 14 days
D beta 12 years
E gamma 6 hours
F gamma 30 years

One of these sources is used as an industrial tracer to find leaks and blockages in underground
pipes.

Explain which source would be most suitable to use and describe how a radioactive tracer is used
to find a leak or blockage.

/ The quality of written communication will be assessed in your answer to this question.
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13 (a) Aishais investigating nuclear decay.

She has written part of a nuclear decay equation.

238

92 U _— Th + zHe

Complete the missing numbers in the decay equation. [2]
(b) Uranium is used as a fuel in a nuclear fission power station.

Aisha has written down the stages by which uranium releases energy.

A energy and more neutrons are released

v

B the nucleus splits

v

C uranium nucleus is hit by a neutron

Aisha has got the stages in the wrong order.

(i) Write the stages A, B and C in the correct order.

(i) A chain reaction can occur during nuclear fission.

How is this reaction kept under control in power stations?

© OCR 2017
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(c) Energy can also be released using nuclear fusion.

(i) Many scientists from different countries work together on nuclear fusion research.

Suggest some of the benefits of working together on research in this way.

(ii) Write down an equation to show how two different isotopes of hydrogen can undergo
fusion to create helium.

]
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SECTION D

14 Vitamin Ais an important chemical needed in the body.
A low level of vitamin A can cause conditions such as night blindness.

(a) In an investigation on night blindness people were sampled in four countries in Africa.

Details are shown in the table.

Country Popu(:ztli‘cr)l?r\c’)f the Numts):'rn (I)ofl gdeople

Ethiopia 82000000 1000

Burundi 8200000 400
Burkina Faso 2600000 260

Gabon 1000000 200

(i) What percentage of the total population in Gabon was sampled?

ansSWer = .....ccccceeeeeennn. %
[2]

(i) Scientists want to use the samples to make estimates for the whole population.

Two scientists are talking about this.

John Jerry

| think the results from Gabon | think you are wrong.

will give the least accurate | think that the results from Gabon will

estimate. give the most accurate estimate.

Use the data in the table to explain why Jerry is correct.

...................................................................................................................................... [1]
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(b) The people were sampled for the vitamin A level in their blood.

The percentage of people with night blindness was also recorded.

Country Percentage of Pe_Ople_ with Pe_rcen.tage o_f people

a low level of vitamin A with night blindness
Ethiopia 46 5.0
Burundi 28 20
Burkina Faso 54 15
Gabon 18 10

(i) Estimate how many people in the whole Burundi population have night blindness.

Use this sample data and the information from the table in part (a).

ANSWET = .oieiiiiiieeeeee e [11

(i) Write about how well the data supports a link between lack of vitamin A and night
blindness.

© OCR 2017 Turn over
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(c) Vitamin A can be made in the body from a chemical called carotene.

Carotene is found in many foods.
The table below shows the amount of carotene in different foods and a conversion factor.
The conversion factor shows how easily carotene can be converted into vitamin A in the body.

The conversion factor is calculated using this formula:

vitamin A made in the body in mg

conversion factor = .
carotene content of food in mg

Food . Carotene content Conversion
in mg per 100g of food factor
spinach 3.8 0.20
carrots (cooked) 7.6 0.15
carrots (raw) 7.6 0.13
sweet potato 4.0 0.12

(i) What do the results in the table show about the effects of cooking carrots?

© OCR 2017
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(i) Scientists have produced a new type of rice called golden rice.
It has been made by genetic engineering.
The scientists found that
* 1009 of golden rice contained 3.5mg of carotene
+ eating 1009 of the rice caused the vitamin A content of the body to increase by 1 mg.

Write about how useful golden rice might be in preventing night blindness compared with
the foods shown in the table.

END OF QUESTION PAPER

OCR

Oxford Cambridge and RSA

Copyright Information

OCR is committed to seeking permission to reproduce all third-party content that it uses in its assessment materials. OCR has attempted to identify and contact all copyright holders
whose work is used in this paper. To avoid the issue of disclosure of answer-related information to candidates, all copyright acknowledgements are reproduced in the OCR Copyright
Acknowledgements Booklet. This is produced for each series of examinations and is freely available to download from our public website (www.ocr.org.uk) after the live examination series.

If OCR has unwittingly failed to correctly acknowledge or clear any third-party content in this assessment material, OCR will be happy to correct its mistake at the earliest possible
opportunity.

For queries or further information please contact the Copyright Team, First Floor, 9 Hills Road, Cambridge CB2 1GE.
OCR is part of the Cambridge Assessment Group; Cambridge Assessment is the brand name of University of Cambridge Local Examinations Syndicate (UCLES), which is itself a
department of the University of Cambridge.

© OCR 2017



www.xtrapapers.com

*12qWNU 9)0YM 3S3Je3U 33 0] PSPUNOI US3Q JOU dARY 3ULIO)YD pue Jaddod Jo sassew dlWole aA1Ie)al ay |

28

*paj31Wo usaq aADY (£01-06 SI1dqUINU DIWOID) SPLOUL}IID 3Yy3 pub (L /-8G SI8qUINU JIWOID) SPIOUDYIUD) 3Y ]

LiL oLl 601 801 101 901 GOl volL 68 88 /8
UWumu_qucusm wniuagiuaold wnipejsuwep wnusullaw wnissey wnuyoq wniSioqeas wnugnp wnipioiayIng wntutyoe wnipes wniuely
>._.__)C Jjou 1nq U.wu\_oaw.h us9(q ARy 9| L-7 1| Sioquinu JLuwole YiM sjuswalg mm sd W SH yg mm qa N OV ey 14
[z27] [127] [897] [227] [¥97] [997] [z97] [197] [zz7] [9z7] [eza]
98 o] 8 €8 8 18 08 6. 8/ LL 9/ G/ 7 €/ 14 yAs 96 ol
uopeu aulelse wntuojod yinwstq pes) wnieyl Ainoiaw p1os wnupe)d wniput wniwso wnuayJ uajssuny wnjejuey wniujey wnueyjue) wnueq wnisaed
wy W od 1g qd 11 8H ny d a1 SO 3y M el IH £ eg D
[zzd [017] [602] 60T 10T 0T 102 161 G6l 6l 061 981 8l 181 8/l 6€1 L€) X4
S €g I4* K¢ 05 (34 8y Ly 9 Gy 44 1974 W (A4 ov 6€ 8¢ L€
uouax aulpot wnna) Auownyue un wniput wniwped FEINTN wnipeyjed wnipoys wnuaying wnauyda} wnuapgAjow wniqgotu wnLuoduz wnuRA wnuouls wnipign.
ax I al qs us ur Pd 8y Pd uyy ny 31 ow aN 1z A 15 qy
LEL 1T} 4} w 611 Gl 4N 801 901 €0l Lol [86] 96 €6 L6 68 88 a8
9 G € €€ 43 LE 0¢ 67 8T LT 9z 4 44 %4 44 1z 0t 6l
uoydAay aulwouq wniuaas Jluasie wniuew.ss wnies oulz Jaddoo 1921 J1eqod uout asaueduew wniwoJyd> wnipeueA wniuejly wnipueds wnioed wnissejod
) g as sy Eh) en uz nj IN 0) a4 uw n A 1 s e) A
¥8 08 6. G/ €/ 0L G9 G'€9 66 66 96 (ol 14" K¢ 8y Gy ov 6€
8l ya) 91 Gl 1 €l 4] L
uoSie auLoyd anjns snioydsoyd uoonis wniutwnye wnisauSew wnipos
1y 1D S d IS v Sw eN
(014 G'Ge 143 LE 8 1T 44 €T
0l 6 8 L 9 S Jaqwnu (uojoud) drwole 14 €
uoau auLion)y uasAxo uasolu uog.ed uoloq auleu wniAiaq wnyiy
aN 4 0 N ) g JoquiAs diwoze ag 1
0z 6l 9l vl 4] L SSewl JLWOole dALIR)aI 6 /
z ! Aoy
wnyay uaSoipAy
9H H
4 |
0 L 9 G 4 € 4 L

SjusaWwial4

Y3 Jo 3)qeL dIpoLiad syl

© OCR 2017



