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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 B2

1 Look at the picture of a plant growing in the desert.

(@) The plant is adapted to live in the desert.

Finish the sentences.

The plant has very long roots that grow deep underground.

This helps the plant compete for ..........cccooiiiiiiiiiiinns AN oo . [2]

(b) The plant has developed long roots by a process called evolution by natural selection.

(i) What is evolution and how does it happen?

(c) Plants have an important role in the energy flow through a food web.

Describe this role.
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2 Read the information about two different relationships.

relationship 1 relationship 2
ticks and cows oxpeckers and cows
Ticks are arthropods. Oxpeckers are birds that live in Africa.
They attach themselves to the skin of They can be found sitting on the
COWS. backs of cows.
They then feed on the cows’ blood. The oxpeckers feed on ticks that they
Some ticks carry a disease called find on the cows’ skin.

‘African tick-bite fever’.

(a) Look at the picture of the tick in relationship 1.

Use the picture to explain which class of arthropods ticks belong to.

© OCR 2017
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(b) Write about the two different relationships, 1 and 2.
Include ideas about:
+  the type of relationship in each case
+  why they are classified as this type of relationship
*  how the two relationships are similar and how they are different.

/ The quality of written communication will be assessed in your answer to this question.
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3 Look at the diagram. It shows part of the evolutionary tree for penguin species.

Aptenodytes forsteri

Aptenodytes patagonicus

_ﬁ Pygoscelis papua

ancestor

Pygoscelis adeliae

Pygoscelis antarctica

(@) Which penguin shares a more recent common ancestor with Aptenodytes forsteri?

© OCR 2017
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(b) All five species of penguins live in or near oceans.

Put a tick () in the correct box to explain why.

they all have small wings

they all feed on fish

they all lay eggs

they are all birds

1]
(c) Penguins are kept in zoos for captive breeding programs.
Penguins born in zoos may then be released into the wild.
The released penguins may find it hard to survive in the wild.
Suggest reasons why captive breeding programs are still important.
.............................................................................................................................................. [2]
Turn over
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The Arctic is the northern-most part of the world. It is mainly ocean.
Most of this ocean is frozen and is covered with ice in the winter.
Some of the Arctic ice melts each spring, but most of it stays solid.
Look at the graph.

It shows the area of the Arctic that is covered by ice during March from 1978 to 2014.

16.5 .
16.0
area in millions ™
of square 155 = L
kilometres — A
\
15.0
\ pd
\'__ pd
14.5
14.0
13.5
13.0
1978 1982 1986 1990 1994 1998 2002 2006 2010 2014
Year
(@) (i) What was the area covered by ice in 19787
ANSWE....ceviieeieeeeieeeeeeeeeeeeens million square kilometres [1]

(i) Calculate the difference between the area covered by ice in 1978 and 2014.

ANSWET.....cvviieeieeeeeeeeeeriaannn, million square kilometres [1]
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(iii) Polar bears hunt by walking on ice to find food.
Sometimes they need to walk hundreds of kilometres.

Suggest ways the change calculated in part (ii) might affect polar bears.

(b) Polar bears could become endangered.

One way to stop polar bears becoming endangered could be to introduce a captive breeding
program.

Write about two other ways the polar bears can be helped to stop them becoming
endangered.

© OCR 2017 Turn over
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SECTION B — Module C2

5 Iron and aluminium can both be used to make car bodies.

Look at the statements about iron and aluminium.

(@) (i) Putticks (v) in the boxes next to the three correct statements.

Iron is more dense than aluminium.

Both iron and aluminium are magnetic.

Iron corrodes (rusts) very easily and aluminium does not.

Iron is malleable but aluminium is brittle.

Both iron and aluminium are good conductors of electricity. [2]

(ii) Both iron and aluminium can be recycled.

Write down two advantages of recycling iron and aluminium.

(b) Solder is an alloy of lead and tin.

Write down one use of solder.

© OCR 2017
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6 Look at the diagram. It shows the electrolysis of sodium chloride (salt) solution.

hydrogen /chlorine

concentrated sodium
chloride solution

—-ve +ve

(a) The electrolysis of sodium chloride is an important industrial process.

Where does the sodium chloride (salt) needed for the process come from?

.............................................................................................................................................. [1]
(b) The process involves the reaction of sodium chloride and water.
Sodium hydroxide, NaOH, chlorine, CL,, and hydrogen, H,, are made.
Complete the balanced symbol equation for this reaction.
NaCl + H,0 — [2]
(c) Write down two uses of chlorine.
.............................................................................................................................................. [2]
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7  Ammonium phosphate is used as a fertiliser.

PHOSPHATE

The formula for ammonium phosphate is
(NH,),PO,

(a) Which two essential elements for plant growth are present in ammonium phosphate?

(b) (i) Ammonium nitrate, NH,NO,, is another fertiliser.

Complete the table.

Type of atom Number of atoms

nitrogen, N

hydrogen, H

oxygen, O

total number of atoms

[2]
(i) Nick wants to make ammonium nitrate by neutralisation.

Which acid and which alkali should he use?

© OCR 2017
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John wants to replace the electrical wiring in his house.

Look at the table. It shows the properties of three metals A, B and C.

Relative flexibilit Relative electrical
Density . v conductivity Cost per tonne
Metal . 3 (10 = high . -
in g/cm 1= low) (100 = high ing
B 10 = low)
8.9 10 64 3800
B 8.9 1 16 9120
2.7 8 40 1350

John needs to choose one of these metals to use as the metal in the electrical wiring for his
house.

Write down the properties of the metal needed for the electrical wiring.
Which metal is the best choice and why?

/ The quality of written communication will be assessed in your answer to this question.

© OCR 2017 Turn over
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9 Scientists believe that the surface of the Earth is made up of plates.

African
(
plate

They believe that the plates move very slowly.

(@) What is the name of this theory?

(b) The movement of the plates on the surface of the Earth can cause natural disasters.

Write about two of these natural disasters.

© OCR 2017
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SECTION C — Module P2
10 John investigates the energy used each day for four appliances in his home.

He records information for the four appliances.

Look at the table.
Abbliance Power Time used each day | Energy used each day
PP in kilowatts in hours in kilowatt hours
cooker 3.0 2.5
heater 3.0 2.0 6.0
washing machine 2.0 1.0
TV 0.5 1.0
total 16.0
(@) (i) Calculate the energy used column in the table. One has been done for you. [2]

(i) Explain which of the four appliances will have the lowest cost each day.

...................................................................................................................................... [2]
(iii) Electricity costs 15 pence per kilowatt hour.

Calculate the total cost in pence of using the four appliances each day.

ANSWET e pence [1]

© OCR 2017
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(b) The electricity is generated in a power station.
The input energy for the power station is 5.0 MJ.

The useful energy output for the power station is 1.5MJ.

Calculate the percentage efficiency of this power station.

efficiency ..........coooee, % [2]

© OCR 2017 Turn over
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11 (a) Acompany is planning to launch a manned space mission to Mars in 2026.

An unmanned mission will go to Mars a few years earlier.

Describe two differences in the resources needed for a manned mission compared to an
unmanned mission.

(b) There are eight planets in our Solar System.
In order from the Sun they are:

Mercury

Uranus
Neptune

Write the names of the two missing planets in the list. [1]

© OCR 2017
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12 (a) Global warming is caused by the greenhouse effect.
Greenhouse gases prevent heat from the Earth radiating into space.
Write down the names of three greenhouse gases.
Describe how they are released into the atmosphere.

/ The quality of written communication will be assessed in your answer to this question.

© OCR 2017
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(b) Not everyone agrees that human activity is causing global warming.

Look at these quotes.
It feels like summers are
getting warmer so global
warming must be happening.

Nadine

Average temperatures on Earth
have increased as greenhouse
gas emissions have increased.

/)
! Sue
m The Earth will always regulate
itself — we have no impact on it
‘ and never will.
Dave
Studies have shown that human \ =
\~——

activity is making more
greenhouse gases.

Malek

Write down and explain which two quotes are based on opinions.

© OCR 2017 Turn over
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13 Eric completes his homework on radioactivity.

/

Types of Radioactivit
Alpha, beta and gamma are three of the five types of radioactivity.

~

Radioactivity Homework

Only alpha and beta cause ionisation.

Keeping Safe
You must always wear protective clothing and use tongs to handle sources.

You must have a long exposure time and use shielding where possible.

There are three mistakes in Eric’s homework.

(@) (i) Write down the three mistakes.

3 U EPPPPP
2P PR TR PPPUPPPPN
R PRSP
[3]

(ii) Choose one of the mistakes and write down the correct information
...................................................................................................................................... [1]

© OCR 2017
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(b) Different types of radiation are stopped by different materials.

The diagram shows three radiation sources and the materials that stop the radiation they
emit.

Source Paper Aluminium Lead

B _li
c -4

Each source emits one type of radiation.

Use the information in the diagram to draw a line between the source and the type of
radiation it is emitting.

source type of radiation
A alpha
B beta
C gamma

[2]
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SECTION D

14 This question is about saving money on household energy bills.

Look at the diagram. It shows information about energy losses from Bob’s house.

\ . )

draughts

Some energy saving methods are
cavity wall insulation
loft insulation in roof
draught-proofing windows and doors
double glazed windows.

(@) (i) Suggest which two methods are likely to reduce Bob’s energy bills the most.

...................................................................................................................................... [2]
(ii) The diagram shows Bob’s house loses 35% of energy through the walls.

Bob considers fitting cavity wall insulation.

His energy bills would be reduced.

Suggest reasons why his energy bills would not be reduced by 35%.

...................................................................................................................................... [2]

© OCR 2017
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+  the cost to install each energy saving method

+  the saving made each year
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+  the payback time — how long before the savings cover the cost of installation

+  the saving on carbon dioxide emissions each year.

Cost to Saving Payback Carbon dioxide

Energy saving method install per year time saving per year
ing ing in years in kg
internal wall insulation 5500 460 11.9 1800
external wall insulation 6250 490 12.7 1900
energy efficient boiler 3100 310 10.0 1200
loft insulation in roof 350 180 1.9 730
cavity wall insulation 350 140 2.5 560
energy saving light bulbs 600 35 17.1 110
draught-proofing windows 500 30 6.7 120

and doors

(i) Bob considers fitting external wall insulation and an energy efficient boiler.

How much carbon dioxide saving would he make in one year?

ANSWET ..

(ii) Bob decides to spend up to £1000 on energy saving methods.

He plans to live in his house for 10 years.

Suggest the energy saving methods he should choose.

Explain your answer.

]

© OCR 2017
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(c) Bob is considering fitting solar panels to his roof to reduce his electricity bills.
Solar panels generate electricity.
He looks at some data for a typical house.
Look at the bar chart.

It shows the monthly electricity generation for each month of the year.

350
300
electricity
generation i
in KWh 200 : 5 i
150 :
501

0 : : : E
month Dec Jan Feb:Mar Apr May:Jun Jul Aug:Sept Oct Nov:

season Winter ! Spring ' Summer ! Autumn

(i) During which season will Bob save most energy on his electricity bills?

Explain your answer.

(i) Less electricity is generated in June than in May or July.

Suggest a reason why.

END OF QUESTION PAPER
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