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INSTRUCTIONS TO CANDIDATES

Write your name, centre humber and candidate
number in the boxes on the first page. Please write
clearly and in capital letters.

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

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. If additional space is required, you should
use the lined pages at the end of this booklet. The
question number(s) must be clearly shown.

Answer ALL the questions.



INFORMATION FOR CANDIDATES

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 60.
You may use an electronic calculator.

You are advised to show all the steps in any
calculations.

Where you see this icon you will be awarded
marks for the quality of written communication
in your answer.

This means for example you should:

* ensure that text is legible and that spelling,
punctuation and grammar are accurate so that
meaning is clear;

e organise information clearly and coherently, using
specialist vocabulary when appropriate.



Answer ALL the questions.

1 (a) The areas under the graphs below are physical
quantities.

(i) Fig. 1.1 shows a force against extension graph
for a rubber band.

A

force

0 5 .
0 extension
Fig. 1.1

State the quantity represented by the area
under the force against extension graph.

[1]




(ii) Fig. 1.2 shows the velocity against time graph
for an accelerating car.

A

velocity

0 5 -
0 time

Fig. 1.2

State the quantity represented by the area
under the velocity against time graph.

[1]

(b) State two quantities in physics that have the
SAME unit of newton metre (Nm).

quantity 1 [1]
quantity 2 [1]
[Total: 4]



2 (a) Define density.

[1]

(b) Fig. 2.1 shows the variation of density of the Earth
with DEPTH from the surface.

density
A

depth/105m

0 20 40 GZOT
centre of
Earth

Fig. 2.1

(i) Suggest how Fig. 2.1 shows that the Earth
consists of a number of distinct layers.

[1]




(ii) Geophysicists believe that the central core
of the Earth is solid iron. This central core is
surrounded by a layer of molten metal. The
central core starts at a DEPTH of 5.1 x 105m.
The solid iron core accounts for 18% of the
mass of the Earth. The mass of the Earth is
6.0 x 10%*kg and its radius is 6.4 x 10 m.
Calculate the mean density of the central core
of the Earth.

volume of a sphere = %nr"’

density = kgm=3 [3]

[Total: 5]



3 (a) Define a vector quantity and give one example.

[2]

(b) Fig. 3.1 shows a force F at an angle of 30° to the
horizontal direction.

30°

Fig. 3.1
(i) The HORIZONTAL COMPONENT of the force

F is 7.0N. Calculate the magnitude of the
force F.

F = N [2]




(ii) The force F moves an object in the horizontal
direction. In a time of 4.2 s, the object moves a
horizontal distance of 5.0 m. Calculate

1 the work done by the force

work done = J [2]

2 the rate of work done by the force.

rate of work done = W [1]




(c) Fig. 3.2 shows the forces acting on a stage light
of weight 120N held stationary by two separate
cables.

LLLLLLLL LS L LLL LSS LI LSS LS ceiling

cable cable

stage light

Fig. 3.2
The angle between the two cables is 90°. One
cable has tension 70N and the other has
tension T.

(i) State the magnitude and the direction of the
RESULTANT of the tensions in the two cables.

magnitude

direction [2]
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(ii) Sketch a labelled vector triangle for the forces
acting on the stage light. Hence, determine the
maghnitude of the tension T.

T= N [4]

[Total: 13]
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4 (a) State two factors that affect the magnitude of the
drag force acting on an object falling through air.

1.

2. [2]

(b) Fig. 4.1 shows a skydiver of total mass 75kg
falling vertically towards the ground.

direction of fall

v

Fig. 4.1

The air resistance, or drag force, D in newtons (N)
acting on the skydiver falling through the air is
given by the equation

D =0.3v?2

where v is the speed in ms™! of the skydiver.
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(i) On Fig. 4.1, draw arrows to represent
the weight (labelled W) and drag force
(labelled D). [1]

(ii) Calculate the weight of the skydiver.

weight = N [1]

(iii) At a particular instant, the speed of
the skydiver is 20ms~'. Calculate the
instantaneous acceleration of the skydiver.

acceleration = ms~2 [3]

(iv) State the relationship between the forces W
and D when the skydiver reaches terminal
velocity.

[1]

13



(v) Determine the terminal velocity of the skydiver.

terminal velocity = ms~! [2]

[Total: 10]

14
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5 (a) A student conducts an experiment to estimate
the acceleration g of free fall by dropping a heavy
metal ball from a high wall into a sandpit below.
Describe how this student can estimate the
acceleration g of free fall. Your description should
include:

e the measurements taken

e the instruments used to take the
measurements

* how the measurements are used to estimate g

* an explanation of why the value for g is only
an estimate

In your answer, you should use appropriate
technical terms, spelled correctly.

16



[7]

(b) The global positioning system (GPS) is used
to locate accurately the position of cars on the
Earth’s surface.

(i) Name the electromagnetic waves used by GPS.

[1]

17



(i) Explain how GPS determines the distance
between the car and satellite.

[2]

(iii) Briefly describe how the distances from two or
more satellites are used to locate the position
of a car.

[2]
[Total: 12]
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6 (a) State the principle of conservation of energy.

[1]

(b) Fig. 6.1 shows a glider on a horizontal frictionless

track.
frictionless 0.25kg
track glider

string pulley

\ / /
T

0.10kg
mass

ground 0.60m

/7777

Fig. 6.1

The mass of the glider is 0.25kg. One end of a
string is fixed to the glider and the other end to a
0.10kg mass. The 0.10kg mass is held stationary
at a height of 0.60 m from the ground. The pulley is
more than 0.60 m away from the front of the glider.
When the 0.10 kg mass is released, the glider has
a constant acceleration of 2.8 ms~2 towards the
pulley. The 0.10 kg mass instantaneously comes to
rest when it hits the ground.

20



(i) Calculate the loss in potential energy of the
0.10kg mass as it falls through the distance of
0.60m.

loss in potential energy = J [1]

(ii) The glider starts from rest. Show that the
velocity of the GLIDER after travelling a
distance of 0.60m is about 1.8ms™.

[2]

(iii) Calculate the kinetic energy of the GLIDER at
this velocity of 1.8 ms™1.

kinetic energy = J [2]

21



(iv) Explain why the answer to (b)(iii) is not the
same as (b)(i).

[1]
[Total: 7]
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7 (a) Atoms in a solid are held in position by electrical

rd

forces. These electrical forces can be represented
by an imaginary ‘interatomic spring’ between
neighbouring atoms, see Fig. 7.1.

‘interatomic spring’ atom

Fig. 7.1

The interatomic spring obeys Hooke’s law and
has a force constant just as a normal spring in the
laboratory. Researchers in America have recently
managed to determine the force experienced by
an individual atom of cobalt when the atoms are
squeezed together. The researchers found that a
force of 210 pN changed the separation between a
pair of atoms by a distance of 0.16 nm.

(i) State Hooke’s law.

In your answer, you should use appropriate
technical terms, spelled correctly.

[1]
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(ii) Calculate the force constant of the interatomic

spring for a pair of cobalt atoms.

force constant =

Nm~! [3]

(b) Fig. 7.2 shows a stress against strain graph for a
metal wire up to its breaking point.

stress/107Pa
8
™~
N
6 Ve >'
/ breaking |
/ point
4
/
/
2 / ,/
0
0.2 0.4 0.6 0.8 1.0 1.2
strain/10-3
Fig. 7.2
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(i) Use the graph to determine the Young modulus
of the metal.

Young modulus = unit [3]

(ii) The wire breaks when a force of 19N is
applied. Use the graph to determine the
cross-sectional area of the wire at the breaking
point.

area = m?2 [2]

[Total: 9]

END OF QUESTION PAPER
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ADDITIONAL PAGE

If additional space is required, you should use the lined
pages below. The question number(s) must be clearly
shown.

26



ADDITIONAL PAGE

27



ADDITIONAL PAGE

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 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.

28




<<
  /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


