l g|[

i

> L L 8 € 9 O

www.xtrapapers.com

OCR

Oxford Cambridge and RSA

Monday 6 November 2017 - Afternoon

GCSE GATEWAY SCIENCE
SCIENCE B

B712/02 Science modules B2, C2, P2 (Higher Tier)

H

Candidates answer on the Question Paper.

A calculator may be used for this paper. . .
y P Duration: 1 hour 30 minutes

OCR supplied materials:
None

Other materials required:

Pencil
= = 7 a1 = o = =

Candidate Candidate
forename surname
Centre number Candidate number

INSTRUCTIONS TO CANDIDATES

Write your name, centre number and candidate number in the boxes above. Please write
clearly and in capital letters.

Use black ink. HB pencil may be used for graphs and diagrams only.

Answer all the questions.

Read each question carefully. Make sure you know what you have to do before starting
your answer.

Write your answer to each question in the space provided. Additional paper may be

used if necessary but you must clearly show your candidate number, centre number and
question number(s).

Do not write in the barcodes.

INFORMATION FOR CANDIDATES

© OCR 2017 [D/601/6896]
DC (KN/SG) 123456/3

The quality of written communication is assessed in questions marked with a
pencil ().

A list of equations can be found on page 2.

The Periodic Table can be found on the back page.

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

The total number of marks for this paper is 85.

This document consists of 24 pages. Any blank pages are indicated.

OCR is an exempt Charity
Turn over



© OCR 2017

2
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(a) Look at the diagram.

It shows part of the carbon cycle.

/ atmosphere

A B

animals plants

\ feeding /

Write down the names of the two processes A and B.

B ot [2]

(b) Nitrogen is also recycled in the environment.
Bacteria are involved in the recycling of nitrogen.

Explain how nitrifying bacteria are different to denitrifying bacteria.

© OCR 2017 Turn over
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2 Read the information about two different relationships, 1 and 2.

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 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) What type of relationship do ticks have with cows?

.............................................................................................................................................. [11
(b) Oxpeckers are cleaner species.

Write down the name of the type of relationship oxpeckers have with cows.

Explain your answer.

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

(c) Insects with the binomial name Ctenocephalides canis occupy a similar ecological niche to
ticks.

What does that tell you about the food these insects eat?

© OCR 2017
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3 Read the information about some different species.

Species Where they can be found Adaptations

all over North America including forests | Species A are omnivores so can eat
A and some towns both animals and plants. They can
also survive in a range of climates.

B live in eucalyptus trees in Australia Eucalyptus leaves are toxic to most
animals but not species B.
c growing in the Arctic Species C are plants. Their cells

contain antifreeze.

Explain which of the species are specialists and which are generalists.
Explain how each adaptation helps them to survive.

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

© OCR 2017 Turn over
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4 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

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

.............................................................................................................................................. [1]
(b) Species of penguins differ in many ways.

The evolutionary relationship of penguins is studied using ICT.

How does the use of ICT help these studies?

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

© OCR 2017 Turn over
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5 Look at the diagram.

It shows the organisms in a food chain.

WY
~ &

P o

PQL\

Sun plant

(@) (i) The plant has an efficiency of energy transfer of 1.25%.
800,000J of energy from the Sun is available.

How much energy can be transferred to the zebra?

ANSWEL L. J [2]

(ii) The zebra has an efficiency of energy transfer of 4%.
This food chain is unlikely to have a fourth trophic level.

Use your answer to part (i) and the zebra’s efficiency of energy transfer to explain why.

(b) Some of the energy from the zebra can be used to start other food chains.

Describe how.

© OCR 2017
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SECTION B — Module C2

6  Ammonium phosphate is used as a fertiliser.

Vg

‘ “M\.i\

——

PHOSPHATE

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

(@) (i) Complete the table.

Type of atom Number of atoms

nitrogen, N

hydrogen, H

phosphorus, P

oxygen, O

total number of atoms

[2]

Ammonium nitrate is another fertiliser.
(ii) Nick wants to make ammonium nitrate by neutralisation.

Which acid and which alkali should he use?

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

(b) Fertilisers increase plant growth.

Explain how they do this.
.............................................................................................................................................. [2]

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

hydrogen /chlorine

concentrated sodium
chloride solution

—-ve +ve

The process involves the reaction of sodium chloride and water.
Sodium hydroxide, NaOH, chlorine, CL,, and hydrogen, H,, are made.
(a) Complete the balanced symbol equation for this reaction.
NaCl + H,0 — [2]

(b) Look at the equations for the reactions at the electrodes.

Cathode reaction 2H* + 2¢° —» H,

Anode reaction = 2ClI" — 2¢° —» Ci,

The electrolysis of sodium chloride solution involves both oxidation and reduction.

Explain why. Use information from the equations.

(c¢) The products of this electrolysis can be used to make household bleach.

Describe how and name the active ingredient in household bleach.

© OCR 2017
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8 Car bodies can be made from aluminium or from steel.

Explain the disadvantages and advantages of using aluminium and steel for making car bodies.
One has been done for you.
Disadvantage of using aluminium .....LT.iS N0t strong so the car is easily damaged in a crash. |

Advantage of USING aluminiUM ...t e e e e e e e e e aanes

© OCR 2017 Turn over
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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.

Evaluate the advantages and disadvantages of using each metal to make the electrical wires.
Which metal is the best choice and why?

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

© OCR 2017
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10 Scientists believe that the surface of the Earth is made up of tectonic plates.

Look at the diagram. It shows a cross-section of part of the Earth.

lithosphere continental crust

upper mantle

lower mantle

NOT TO SCALE L

(@) The diagram shows the lithosphere.

Write about the lithosphere.

(b) The theory of plate tectonics can be used to explain subduction at a plate boundary.

The more dense oceanic crust is forced below the less dense continental crust during
subduction.

subduction zone

oceanic crust

continental crust

Suggest what might happen if two continental crusts meet at a plate boundary.

Explain your answer.

© OCR 2017 Turn over
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SECTION C - Module P2
11 (a) A Dutch company is planning to launch a manned space mission to Mars in 2026.
The journey will take about seven months.

Write about some of the difficulties of sending a manned mission to Mars.

.............................................................................................................................................. [2]
(b) Rakesh has noticed that distances in space can be written in different units.
Look at the table.
Unit Definition Distance in km
kilometre (km) One thousand metres 1.00
astronomical unit Average distance between the 150 x 108
(AU) Earth and the Sun
light year 9.46 x 102
(i) The table is incomplete.
Write down the definition of a light year.
...................................................................................................................................... [1]
(ii) Choose from the table which unit would be best to measure the distance from the:
Earth to Neptune ...
Earth to the Moon ...
Earth to Proxima Centauri (nearest star to Earth) .........ccccccooiiiiiiiis [2]

© OCR 2017
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12 This question is about greenhouse gases and the greenhouse effect.
Gases in the Earth’s atmosphere stop heat radiation from Earth radiating into space.
Three of these gases are carbon dioxide, methane and water vapour.

Look at the diagram.

Describe some natural and man-made sources of these three gases and use the diagram to help
explain the greenhouse effect.

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

© OCR 2017 Turn over
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13 Tina would like to limit how much she spends on electricity.
There are five main appliances that Tina uses each day.

For each appliance, she writes down how long she uses it for, and its power rating.

Look at the table.
Abbliance Power Time used each day Daily energy used
PP in kilowatts in hours in kilowatt hours
cooker 3.0 1.5
heater 3.0 2.0 6.0
washing machine 2.5 2.0
lights 1.0 7.0 7.0
TV 0.5 5.0
TOTAL 25.0
(@) Complete the three missing energy calculations in the table. [2]

(b) Tina wants to spend only £15 on electricity for these five appliances.
Calculate how many days Tina could use the appliances for within this limit.

One kilowatt hour costs 15p.

ANSWES ..o, days [3]

© OCR 2017
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(c) Electricity is generated in a power station.
The efficiency of the power station is 32%.
The input energy at the power station is 5.0 MJ.

Calculate the wasted energy for the power station.

wasted energy .......cccccceeeeeiininneneeeenn MJ [3]

© OCR 2017 Turn over
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14 Rhi investigates a radioactive source.
She knows that some radioactive sources emit more than one type of radiation.
Rhi puts barriers made from different materials between the radioactive source and a detector.

Look at the results of her investigation.

Count rate in counts per minute

No barrier Paper Aluminium Lead

500 498 325 17

Write down the type(s) of nuclear radiation given out by the source.

Explain your answer.

© OCR 2017
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15 Nick has completed his homework on comets and asteroids.

/ Comets and Asteroids Homework x
Comets

These have orbits which often go beyond the Solar System.
They travel fastest when they are furthest from the Sun.
They have circular orbits.

Asteroids
Craters on the Moon are evidence of asteroid impacts.

The asteroid belt is between Jupiter and Saturn.

The gravitational attraction of Jupiter stopped a planet being formed there.

There are three mistakes in Nick’s homework.

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

1 PP OURPPPPPPPTR
2P RPSUPTP
G PSP
[2]

(i) For one of the mistakes, write down the correct information.
...................................................................................................................................... [1]

© OCR 2017 Turn over
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SECTION D

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

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

>

Some energy saving methods are

+  cavity wall insulation

+ loft insulation in roof

+  draught proofing windows and doors

+  double glazed windows.

(a) 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%.

© OCR 2017
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(b) Look at Table 1. It shows

+  the approximate cost to install each energy saving method
+  the saving made each year

+  the payback time — how long before the savings cover the cost of installation

+ the saving on carbon dioxide emissions each year (carbon dioxide is linked to global

warming).
Table 1
Apg:)c;)él:gate Saving Payback Carbon dioxide
Energy saving method install per year time saving per year
. ing in years in kg
in £
old boiler replaced by 3100 310 10.0 1200
energy efficient boiler
internal wall insulation 5500 460 11.9 1800
external wall insulation 6250 490 12.7 1900
loft insulation in roof 350 180 1.9 730
cavity wall insulation 350 140 25 560
replace all light bulbs with
energy saving light bulbs | """ 35 17.1 110
draught proofing windows 200 30 6.7 120
and doors

(i) Calculate the cost to replace all light bulbs with energy saving light bulbs.
Write your answer in the table. [11

(ii) Bob decides to spend £6500 on energy saving methods.

Suggest one factor, other than those in the table, that Bob will need to consider before
deciding how to spend the money.

................................................................................................................................ [1]
(iii) Bob is interested in environmental issues.

Suggest which energy saving method would be most beneficial to the environment.

Explain your answer.

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

©OCR 2017 Turn over
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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
monthly o5
electricity
generation i
in kWh 200 : : i
150 |
501

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

season Winter ~ :  Spring ' Summer | Autumn

(i) Calculate the mean monthly electricity generation during the summer.

ANSWEL L. kWh [11

© OCR 2017
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(ii) Bob has a choice of solar panel systems.
Look at Table 2.
Table 2
Carbon
Size of Cost of dioxide Saving Payback
Number of | . . . .
system anels installation | saving per | per year time
in kW P ing year ing in years
in kg
2 8 4100 740 433 9
3 12 4850 1100 650 8
4 16 5600 1480 870 7

Bob wants to save as much money as possible on his energy bills.

He also wants to minimise the effect on the environment.

Bob has £6500 to spend on energy saving methods and/or solar panels.
Suggest which energy saving methods and/or solar panels he should buy.
Explain your answer.

Use information from both Table 1 and Table 2.
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