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INSTRUCTIONS TO CANDIDATES

Write your name clearly in capital letters, your Centre
Number and Candidate Number in the boxes on the
first page.

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

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

Answer ALL the questions.

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).

INFORMATION FOR CANDIDATES

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

A list of physics equations is printed on page three.
The Periodic Table is provided separately.

The total number of marks for this paper is 60.



EQUATIONS

distance
time taken

speed =

change in speed

leration = .
acceleratio time taken

force = mass x acceleration

work done = force x distance

work done
time

power =

1

kinetic energy = 5 mv?

potential energy = mgh

weight = mass x gravitational field strength

voltage

resistance = m
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Answer ALL the questions.

SECTION A - MODULE B3

In the digestive system, the carbohydrate starch is
broken down into sugar.

This begins in the mouth and uses the enzyme
amylase.

(a) The graph shows how the rate of breakdown of
starch by amylase changes as the pH increases.
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Look at the graph.

(i) Describe how the rate of breakdown of starch
changes as the pH increases.

[2]

(ii) Write down the optimum pH of amylase.

[1]




(iii) Food passes from the mouth to the stomach
and then to the small intestine.

The table shows the pH at these different parts
of the digestive system.

DIGESTIVE SvsTEM | TYPICAL pH
mouth 7
stomach 2
small intestine 6

Some amylase is made in the mouth.

Amylase is also made in the pancreas and
passed into the small intestine.

Suggest why more amylase has to be made in
the pancreas.

[2]




(b) Sugar is absorbed from the small intestine into the
blood.

(i) Write down the name of this absorption
process.

What causes sugar to be absorbed by this
process?

[2]

(ii) Which part of the blood transports sugar?

[1]
[Total: 8]




2 The diagram shows a growing geranium plant.

A N/ o~
\r@

B |

C

D

(a) (i) One way in which plants grow is by CELL
DIVISION.

In which two parts of a plant does MOST cell
division occur?

Look at the diagram.
Choose TWO from A, B, C and D.

and [1]

(ii) Write down the name of this type of cell
division.

[1]




(b) The shoot and root of a plant grow differently in

response to light and gravity.

Put FOUR ticks (V) in the table to show the
responses shown by a shoot and a root.

positive negative positive negative
geotropism | geotropism | phototropism | phototropism

shoot

root

(c)

[2]

Paul wants to grow more geranium plants by
tissue culture.

He uses very small pieces of the shoot to grow
into new plants.

(i) New plants can be grown by tissue culture.

Animals like sheep CANNOT be grown by
tissue culture.

Explain why sheep cannot be grown by tissue
culture.

[1]




(i) Paul can also grow new geranium plants from
seeds.

Write down ONE ADVANTAGE of growing new
geranium plants by tissue culture rather than
by using seeds.

[1]
[Total: 6]
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3 Liz has diabetes.

The cells in her pancreas do NOT make the hormone
insulin.

She has to inject herself reqularly with insulin.
She uses insulin from genetically engineered bacteria.

(a) The flow chart shows how bacteria are genetically
engineered to make insulin.

(i) Complete the flow chart opposite by writing in
the TWO boxes.

12



extract human DNA

Y

cut DNA

extract DNA from
bacteria

Y
cut open bacteria
DNA

—

mix insulin gene
and bacteria DNA

enz

join using ligase

me

bacteria reproduce

bacteria make
insulin

13

[2]



(ii) The insulin that the bacteria make is identical
to the insulin that humans make.

Explain why.

[1]

(iii) Some people object to genetic engineering.

Write down ONE reason why.

[1]

(b) When bacteria cells grow to a certain size, they
divide into smaller cells.

This is because if they get too big they cannot
survive.

Explain why cells that are too big CANNOT
survive.

[2]
[Total: 6]
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SECTION B — MODULE C3

4 Look at the diagram. It shows the apparatus used to
electrolyse dilute sulfuric acid.

hydrogen

negative electrode
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(a) Gas X is made at the positive electrode.

(i) Write down the name of gas X.

16

[1]



(ii) Hydrogen is made at the negative electrode.

Hydrogen ions, H*, gain electrons, e, to make
a hydrogen molecule, H.,.

Write a balanced SYMBOL equation for this
reaction.

[2]

(b) Electrolysis is also used to make aluminium.

Look at the diagram. It shows the equipment that

is used.
b
anode ®
molten —@
aluminium
oxide \\\ - steel
carbon | {77777 |

— molten
aluminium

cathode |

(1) Aluminium is made at one of the electrodes.
Which one?

[1]
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(ii) The electrolyte is aluminium oxide mixed with
cryolite.

Why is cryolite mixed with the aluminium
oxide?

[1]

(iii) Aluminium is a very expensive metal to make.

Explain why.

[1]
[Total: 6]
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5 Alice and Jamie investigate some reactions of the
Group 7 elements.

Chlorine and bromine are Group 7 elements.
(a) Look at the table.

It shows what is made when Group 7 elements
react with Group 1 elements.

Complete the table.
NAME OF COMPOUND MADE IN
REACTION WITH
chlorine bromine
sodium sodium chloride
potassium potassium bromide

[2]

(b) Write a word equation for the reaction of sodium
with chlorine.

[1]

20



(c) The Group 7 elements have 7 electrons in their
outer shell.

Chlorine is more reactive than bromine.

Explain why. Use ideas about the gain of electrons.

[1]

(d) Bromine reacts to make bromide ions.
Br, + 2e” — 2Br-

This process is called REDUCTION.

Explain why.

[1]
[Total: 5]

21



6 This question is about transition elements.

(a) The compounds of transition elements are often

coloured.

Draw a straight line to match each COMPOUND to

its COLOUR.

COMPOUND

iron(lll) sulfate

copper sulfate

iron(ll) sulfate

22

COLOUR

orange / brown

pale green

blue

[2]



(b) Mercury is a transition element.

At very low temperatures, mercury is a
SUPERCONDUCTOR.

Superconductors are materials that conduct
electricity with little or no resistance.

Write about the BENEFITS and DRAWBACKS of
using superconductors.

[3]
[Total: 5]
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7 This question is about atomic structure and bonding.

(a) Look at the diagrams. Each diagram shows the
nucleus of a different atom.

@ = proton
O = neutron

(1) Which nucleus has a mass number of 3?
Choose from A, B, C and D.

answer [1]

(ii) Which are isotopes of the same element?

and - [1]

24



(b) Oxygen atoms have the electronic structure 2. 6.
Hydrogen atoms have the electronic structure 1.

Draw a dot and cross diagram to show the
covalent bonding in a water molecule, H,0.

[2]
[Total: 4]

25



SECTION C — MODULE P3

8 Ibrahim is the fastest runner in his class.
He runs a 100 metre race.

(a) Other pupils in his class are going to calculate his
speed during the race.

They measure the DISTANCE he runs and the TIME
he takes for the race.

The results are:
distance = 100 metres (m)

time = 12 seconds (s)

Calculate Ibrahim’s AVERAGE speed for the race.

The equations on page 3 may help you.

answer m/s [2]

26



(b) Look at the graph of part of Ibrahim’s race.

A

9l __________

|

i |

speed | |
in m/s | |
|

i |

I |

\

0 3 6

time in seconds

(i) After 3 seconds Ibrahim’s speed is 9 metres
per second (m/s).

Calculate his acceleration during the first
3 seconds.

The equations on page 3 may help you.

answer m/s? [2]

(ii) What can be calculated from the AREA under
the line of the speed-time graph?

[1]
[Total: 5]
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9 Julie is driving her car.
Julie approaches some traffic lights.

The lights change to red (stop). She stops the car
quickly.

(a) When Julie applies the brakes work is done.
While the brakes are applied
e the car travels 15m
* the braking force is 4000 N.
Calculate the work done by the brakes.

The equations on page 3 may help you.

answer joules [2]

28



(b) The traffic lights turn green. Julie pulls away from
the lights.

She now drives the car at a higher speed.

Higher speed increases her braking distance. It
also increases her thinking distance.

Write about OTHER factors that could INCREASE

e the braking distance

* the thinking distance.

[2]

29



(c) Look at the table about braking distances.

SPEED BRAKING DISTANCE
IN m/s INm

14 15

28 60

42 135

The braking distance increases as the speed
increases.

Look at the table.

Explain in DETAIL what happens to braking
distance when the speed increases.

Use ideas about kinetic energy.

The equations on page 3 may help you.

[2]
[Total: 6]
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10 Modern cars have safety features that absorb energy
in a crash.

This reduces the forces on the driver.
One example of this is a crumple zone.

(a) Crumple zones reduce the force on the driver in a
crash.

Write down TWO reasons why.

1

[2]

(b) Crumple zones are a PASSIVE safety feature in a
car.

ABS brakes are an example of an active safety
feature.

How do ACTIVE safety features make driving
safer?

[1]
[Total: 3]
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11 Liz is a free-fall parachutist. Look at the drawing.

It shows the forces acting on Liz at the start of her
free-fall.

Her weight is greater than the drag so she fallis.

(a) What happens to the acceleration of free-fall (g)
acting on Liz as she falls?

Choose from

DECREASES

INCREASES

STAYS THE SAME

answer [1]

32



(b) (i)

(i)

(iif)

As Liz falls, her drag force increases.

Explain why.

[1]

She spreads her body out flat. This increases
the drag force.

Explain why.

[1]
As she falls, Liz reaches a TERMINAL SPEED.

There is a relationship between the forces
acting on her.

What is the relationship between these forces
at terminal speed?

[1]

33



(c) Liz falls at terminal speed.

(1) What happens to Liz’s kinetic energy (KE) as
she falls at terminal speed?

[1]

(i) At terminal speed her potential energy (PE)
decreases as she falls.

What happens to this energy?

[1]
[Total: 6]

END OF QUESTION PAPER

34



BLANK PAGE

35



OCR¥

RECOGNISING ACHIEVEMENT

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, is given to all
schools that receive assessment material 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.

36




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 15%)
  /CalRGBProfile (ColorMatch RGB)
  /CalCMYKProfile (U.S. Sheetfed Uncoated v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Preserve
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile (None)
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects true
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /CreateJDFFile false
  /Description <<
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308030d730ea30d730ec30b9537052377528306e00200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /FRA <>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /ENU <>
  >>
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [595.245 841.846]
>> setpagedevice


