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Pre-Leaving Certificate Examination
Triailscradu na hArdteistiméireachta

PRE-LEAVING CERTIFICATE EXAMINATION, 2011

PHYSICS — HIGHER LEVEL

TIME: 3 HOURS

Answer three questions from section A and five questions from section B.
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SEcTION A (120 marks)

Answer three question from this section.
Each question carries 40 marks.

1. In an experiment to verify the principle of the conservation of momentum a student wrote
“I measured the mass m of trolley 1 and the mass m, of trolley 2. I measured the distance s,
travelled by trolley 1 for 0.2 seconds before it collided with trolley 2. The trolleys stuck
together as a result of the collision. I then measured the distance s, travelled by the
combination for 0.2 seconds immediately after the collision.”

The student recorded the following data:

Attempt m,/g m,/g s, /cm s,/cm
First 250 250 15 7.6
Second 500 250 16 10.7
third 500 500 19.5 9.8
Draw and label a diagram of the experimental arrangement. (6)
How might the student ensure the trolleys join together as a result of the collision? 3)
Using the data above, show how the conservation of momentum was verified. (18)
The distances measured correspond to a time interval of 0.2 seconds.
How might this time interval be measured. (7)

Give two precautions that the student might take to improve the accuracy of the experiment.

(6)
2. In an experiment to measure the specific heat capacity of a liquid, a quantity of the liquid
was heated electrically in a copper calorimeter. The energy supplied was measured with
a joulemeter. The following measurements were obtained.
Mass of calorimeter = 28¢g
Mass of calorimeter and liquid = 755¢g
Initial temperature of liquid and calorimeter = 15°C
Final temperature of liquid and calorimeter = 20°C
Electrical energy supplied 600 J
Using these measurements calculate the specific heat capacity of the liquid given that the
specific heat capacity of copper is 390 J kg™ K. (18)
Draw and label a diagram of the experimental arrangement. 9)

If a joulemeter was not available how would the electrical energy supplied be measured. (6)

Explain why the rise in temperature is the least accurate quantity measured in the
experiment and state how the accuracy of this measurement could be improved. (7)
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In a laboratory experiment to measure the speed of sound in air, a student sounded a tuning
fork of known frequency above the open end of a hollow glass tube. The tube was
submerged in a tall graduated cylinder of water. The tube was adjusted in the water until
resonance was found. The length of the tube above the water level was measured and
recorded. The procedure was repeated with several tuning forks. The internal diameter of
the tube was measured as 2 cm. The following data were obtained.

Frequency / Hz 256 288 320 341 384 480 512
Length of tube / cm 33 285 | 255 24 21.5 17 15.5

Draw and label a diagram of the experimental arrangement. (6)
How did the student detect resonance in this experiment? 3)
How did the student ensure that the resonance detected was the first position of resonance? (3)

By drawing a suitable graph on graph paper show how the relationship between frequency
and wavelength could be illustrated. What is this relationship?

By using the graph calculate a value for the speed of sound in air. (21)

The student decided to repeat the experiment with a set of tuning forks of much higher
frequencies than those listed in the table above. Explain why this would result in a less
accurate value for the speed of sound in air. (7)

Joule’s law was verified experimentally by passing an electric current through a heating coil
in a plastic calorimeter containing water. The rise in temperature A6 was measured for

a series of values of the current /. The time for which the current flowed in each case was 3
minutes.

The following data were collected:

1/4 1.0 1.5 2.0 2.5 3.0 3.5
AB/°C 3.2 7.2 12.8 20 28.8 39.2
Draw and label a diagram of the experimental arrangement. )

Use the above data to draw a suitable graph on graph paper and show how this graph verifies
Joule’s law. (12)

The resistance of the heating coil was 8 Q. The specific heat capacity of the water was
4180 J kg' K'. Assuming that all the electrical energy supplied was absorbed by the water,

use the graph to calculate the mass of water in the calorimeter. (12)

The largest value for a rise in temperature in the above table is 39.2°C.
What problem would arise with a value of temperature rise greater than this value? (7)
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SeEcTiON B (280 marks)

Answer five question from this section.
Each question carries 56 marks.

5. Answer any eight of the following parts (a), (b), (¢), etc.

(a)

()
(©)
(d)
(e)

&)
(h)

(@)

0

The earth spins about an axis through the geographical poles once every day.

Using this information calculate the angular speed of this spin. (7)
State Boyle’s law for gases. (7)
State two factors on which the natural frequency of a stretched string depend. (7)
Name two uses for a convex mirror. (7)

Michael Faraday once shocked a live audience by
standing inside a metal cage which was charged to
a very high voltage. He was unharmed.

What principle of physics was illustrated by this.

(7

Calculate the total resistance between points
A and B in the circuit illustrated by the diagram below.

(7)
10Q 10 Q
A B
10 Q 10 Q
Name two thermometric properties. (7)

Calculate the force on an electron travelling at 2x 10" m s in a magnetic field of
magnetic flux density 4 T. (charge on electron =1.6x107" C) (7)

Beta particles are more penetrating than alpha particles. Explain in terms of
ionisation why this is so. (7)

Name the Irish scientist who shared the Nobel prize with J. D. Cockcroft in 1951.

or
Name the Irish scientist who invented an induction coil in the 19" century. (7)
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State Newton’s three laws of motion. )}

Explain clearly the difference between weight and mass and calculate the weight of a mass
of 350 grams. 9)

A person of mass 72 kg stands on the floor of an elevator. Calculate the force the floor of
the elevator exerts on the person when

(1) the elevator is ascending with a uniform speed.
(11) the elevator is descending with an acceleration of 2.5 ms™2. (18)

If the support cable snaps the elevator would be in free fall.
Show mathematically why the person would experience weightlessness. 9)

The astronauts on board the International Space station experience weightlessness even
though the value of the acceleration due to gravity at that altitude is approximately 8.7 ms2.
Explain how this is so and comment on how the prolonged experience of weightlessness can

cause problems for astronauts. (11)
(g =98ms™)
State the laws of refraction. (6)

Draw a ray diagram to show the formation of a virtual image with a converging lens.  (12)

The image formed in a converging lens of focal length 16 cm is twice the size of the object.
Calculate the positions of the object for this to happen. (12)

Explain why a diverging lens can not be used as a magnifying glass. (5)

Draw and label a diagram of the human eye. Name two common defects of the human eye
and state clearly the type of lens used to correct each defect. (21)
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Define capacitance and potential difference. (6)

Name the three factors on which the capacitance of a parallel plate capacitor depends.
Outline a demonstration experiment to verify one of the factors that you named. (14)

Give two uses of capacitors in electrical circuits. (6)
In the circuit diagram below a 5.6 kQ resistor in connected in series with a 60 pF

capacitor, a 12 V battery and a switch. After closing the switch the current flowing for
an instant was 0.9 mA. When the capacitor was fully charged the current flowing was zero.

12V
i | | |
@
il
I —
60” F 5.6 kQ
Calculate: H
(1) the potential difference across the resistor for the instant that the current was 0.9 mA.

(i)  the potential difference across the capacitor for this same instant.
(iii)  the charge on the capacitor for this same instant.

(iv)  the charge on the capacitor when it is fully charged.

(v) the energy stored in the capacitor when it is fully charged. (30)
What is the photoelectric effect? (6)
Outline a demonstration experiment for the photoelectric effect. 9)
Name two uses of the photoelectric effect. (6)

Albert Einstein explained the photoelectric effect in the early part of the 20" century.
Give an outline of this explanation. 9

It is sometimes stated that the photoelectric effect is the reverse process of making X-rays.
Explain why this statement would be made. (6)

Ultraviolet light of wavelength 260 nm is incident on a metal of work function 4.3 eV.
Calculate:

(1) the threshold frequency of the metal.

(11) the maximum kinetic energy of an emitted electron.

(ii1))  the maximum speed of an emitted electron. (20)

(Planck’s constant = 6.6x103* J s; speed of light =3x103m s!; 1 eV =1.6x10"1])
(Mass of electron =9.1x107" kg)
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10.

Answer either part (@) or part (b).

(a)

()

In nuclear reactions charge, momentum and mass-energy are conserved.
Explain clearly the meaning of this statement. (12)

. . 238 234 4
An example of a decay is givenby U - T Th + 'He + E
Calculate:
(1) the energy released and state the nature of the energy.

(i1) the energy of both particles after the reaction. (24)

(mass of U =238.050784 u; mass of Th =234.043593 u; mass of He = 4.002603 u;
lu=1.66x10" kg; speed of light =3 x10% ms™')

Name the four fundamental forces of nature and give two properties of each. (12)
Give the quark composition of the proton and the neutron. (8)
Draw and label a simple diagram of the moving coil galvanometer. (12)

For the moving coil galvanometer:

(1) state the principle on which it is based.

(i1))  how would you show that the scale is linear.

(ii1))  how would you increase the sensitivity. (18)
A galvanometer gives a full scale deflection for 5x 10 A and has a resistance of 10 Q.

(a) Calculate the value of the resistance needed to convert it to a voltmeter
reading 5 V full scale.

(b) Calculate the value of the resistance needed to convert it to an ammeter
reading 5 A full scale. (20)

The scale of the analog ohmmeter decreases as you go from left to right.
Explain why this is so. (6)
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11.

Read the following passage and answer the accompanying questions.

Electricity in the home as a source of energy for heating, lighting and powering electrical
appliances is taken so much for granted that life seems almost unimaginable without it.

Used properly with appropriate cables, switches, sockets and plugs, it can be quite safe.
However, physical contact with live wires can be disastrous. Nevertheless, there are some
basic electrical tasks that everyone should be able to do:- wiring a plug and selecting a fuse.

(a) Name the three effects of an electric current. (7)
(b)  What is the purpose of a fuse in an electrical circuit. (7)
(o) Why do only some domestic appliances have an earth connection. (7
(d) What is the colour code for the wires in a three pin plug. (7)
(e) The voltage in Irish homes has a peak value of 325 V. What is the corresponding
value of the root-mean-square voltage. (7
() Calculate the resistance of an electrical cable of length 3 km, diameter 2 mm which
has a resistivity of 1.6x10° Q m. (7)

(2) If a 24 W bulb was inserted into a circuit where the voltage was 12 V, which of
the following fuses would be most suitable; 1 A, 3 A; 5 A. Explain your choice. (7)

(h) During the 1970’s consideration was given to building a nuclear power station for

generating electricity in Ireland. Give two advantages that nuclear power stations
have to offer. (7)
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12.

Answer any two of the following parts (a), (b), (¢), (d).

(a)

(b)

(©)

(d)

State the two conditions needed for a body to be in equilibrium. (6)

The uniform metre stick below has a weight of 7 N. Is it in equilibrium?
Prove you answer by using the relevant mathematics.

12N 20N
10 cm 20 cm 75 cm 86 cm
[
I . I
[
| - !
A 4
10N 7N I5N (18)
What is the purpose of a lever. 4)
Define sound intensity. (6)

Explain the difference between the threshold of hearing and the range of
frequencies audible to the human ear. (6)

Sound is emitted equally in all directions from a point source of 3 W. If no sound
energy is absorbed or reflected calculate the sound intensity at a distance of 2.5 m
from the source. (12)
If the sound intensity is increased by a factor of 4 what is the increase in the sound
intensity level. 4)
Name and state the two laws of electromagnetic induction. (12)
A copper pipe 1.5 m long is held vertically. A strong cylindrical shaped magnet is
allowed to fall freely down the inside of the pipe. The time for the fall is greater than

it would be if the pipe was made of plastic. Explain why this is so. (12)

Name an electrical device that is based on the principle of electromagnetic induction.

4)
What is the meaning of half life for a radioactive substance. (6)
The decay constant for a radioactive substance is 1.9254x 10~ s
What percentage of the substance is still radioactive after 4 hours. (12)
Name a device for measuring levels of radioactivity. 3)
Name two sources of background radiation on the earth. (7)

Page 9 of 9



Blank Page




Blank Page




Blank Page





<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /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 300
  /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 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /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 ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


