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Subject Details: Astronomy SL Paper 1 Markscheme

Mark Allocation

Candidates are required to answer ALL questions.
Maximum total = [30 marks]

1.

10.

11.

12.

A markscheme often has more marking points than the total allows. This is intentional. Do not award
more than the maximum marks allowed for part of a question.

Each marking point has a separate line and the end is signified by means of a semicolon (;).

An alternative answer or wording is indicated in the markscheme by a slash (/). Either wording can
be accepted.

Words in brackets ( ) in the markscheme are not necessary to gain the mark.

Words that are underlined are essential for the mark.

The order of marking points does not have to be as in the markscheme, unless stated otherwise.
If the candidate’s answer has the same “meaning” or can be clearly interpreted as being of
equivalent significance, detail and validity as that in the markscheme then award the mark.
Where this point is considered to be particularly relevant in a question it is emphasized by

writing OWTTE (or words to that effect).

Remember that many candidates are writing in a second language. Effective communication is
more important than grammatical accuracy.

Occasionally, a part of a question may require an answer that is required for subsequent
marking points. If an error is made in the first marking point then it should be penalized.
However, if the incorrect answer is used correctly in subsequent marking points then
follow through marks should be awarded. Indicate this with ECF (error carried forward).
Significant figures are only penalized where noted.

EOR : Evidence Of Rule : normally associated with a methodology used.

ORA : Or Reverse Argument.
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The Stars

1.

Main sequence:

Any one from:

fusing hydrogen / hydrogen burning in the core;

the stage/part of a star’s life which lasts for approximately 90 % of its total lifetime /
OWTTE;

Accept any answer which distinguishes main sequence stars from stars in the process
of dying.

White dwarf.

Any one from:

the end of a star’s life where the majority of the star is C, N and O;

the end of a star’s life when the star's mass is less than approximately 8 solar masses; [2]
We need more here than simply the end of a star’s life — since this could also be a N

Star or B Hole. Whatever answer the student provides, it should distinguish the WD

from the NS and BH.

L~4nR’cT";
(if the radius is halved (xéj and the temperature is doubled (><24 = 16) ) the overall

effect is a change of 8;

L =(8x3.8x10°° =)3.1x10” W ; [3]
M2 can be awarded from the equation in third marking point.

The question asks for the answer to be given in Sl units and to 2 SF. These conditions

are checked with the final mark and if either is wrong, the final mark is lost.

Award [3] for correct final answer.

energy =mc’> =1x9x10' =9x10'J; [1]
The answer must include the correct Sl units. Incorrect units or no units will lose the
mark.

the light is described as black body/thermal/Planck curve/radiation;
Accept a curve that also shows the variation.

Wien’s displacement law / AT = constant ; [2]

We need more for the second mark than simply “there is a relationship between the
wavelength and temperature”.
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The Planets

5.

Retrograde motion:

Any one from:

the rotational motion of an object which is in the opposite sense to the rotational motion
of the object it is orbiting;

the apparent reverse motion of an object in the night sky, when it is outside the Earth’s
orbit, and viewed from the Earth / OWTTE;

Synchronous orbit:

an orbit where an object has the same orbital period as its average rotational period, [2]
2
i
a
identification that b is equivalent to 100 (or 52 );
a 105 100
e= [1-[ 2 2—030(491)- -
105 ' ’

The first mark should not be given for b 0.95.
a

Possible factors contributing to a mass-extinction event

Factor Long-term factor Short-term factor
Massive volcanic activity v
Sustained global warming v
An evolving biosphere v 3]




-6- M15/4/ASTRO/SP1/ENG/TZ0/XX/IM

N=R.f,.n.fi.f.f.L

R : the average rate of formation of stars suitable for the development of intelligent life
OR
/f, : the fraction of those stars with planetary systems

OR

n, : the number of planets, per solar system, with an environment suitable for life
OR

/,: the fraction of suitable planets on which life actually appears

OR
f:: the fraction of life bearing planets on which intelligent life emerges

OR
/. : the fraction of civilizations that develop a technology that releases detectable signs
of their existence into space

OR
L : the length of time such civilizations release detectable signals into space; [1]

If the student explains more than one term, it must be clear which term they are
describing and if any term is incorrectly described, this would lose the mark (even if
there is a term correctly explained).
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Galaxies
9. M101: Sc;

IC 1613: Irregular; [2]
10. Lenticular galaxy:

11.

Any one from:

a galaxy with a disc;

very little stellar growth happening;

looks like spiral galaxy without the arms;

Do not award the mark for just stating “it is intermediate between spiral and elliptical” —
this is not descriptive enough.

OB stars:

Any one from:

main Sequence stars of the largest type;

stars with a very short/the shortest (MS) lifetime;

the hottest MS stars; [2]
8 6 16
. H,d therefore d — 2. — 0.1x3x10°x10 3><3.1><1()
c H, 72x10

use of the correctly rearranged formula / evidence of the rule;
correct conversion for  ;

d =129x10% (m); [3]
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Cosmology

12. the Milky Way rotates;
stars rotate slower the further they are from the centre;

red-shift indicates they are moving away from us / blue-shift indicates they are moving

towards us;

some stars are overtaking us / we are overtaking them / we are pulling away from

some / they are moving away from us;
Stating “The MW shows differential rotation” score two marks.

[2 max]

13. Stay parallel Diverge

Parallel lines v,

Intersect

Less than 180° Equal to 180°

Internal angles of a triangle v,

Greater than 180°

Less than 277 Equal to 27zr

Circumference of a circle

Greater than 2zr

7 [3]

14. density < critical density;
ultimate fate of the universe is that it will expand forever /| OWTTE;

[2]





<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles false
  /AutoRotatePages /All
  /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 1.3
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /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 true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /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 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 (http://www.color.org)
  /PDFXTrapped /Unknown

  /CreateJDFFile false
  /SyntheticBoldness 1.000000
  /Description <<
    /FRA <>
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308000200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e30593002537052376642306e753b8cea3092670059279650306b4fdd306430533068304c3067304d307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /ENU <FEFF005300740065007000680065006e002000410075007300740069006e002000440069007300740069006c006c00650072002000730065007400740069006e00670073002000660069006c0065002000560036>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 822.047]
>> setpagedevice


