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Mark Schemes

QL.

Additional
guidance

Question
Number

(i) | An answer that makes
reference to the
following:

Acceptable answers Mark

e because the helium (1)
atoms are moving,
there is a change in
frequency/
wavelength of the
emitted light

e for particles (1)
moving away from
the observer there
will be an decrease
in frequency and
for particles
moving towards
the observer there
will be an increase
in frequency
OR
for particles (1)
moving away from
the observer there
will be an increase
in wavelength and
for particles

moving towards (2)
the observer there

will be an decrease
in wavelength
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%l:‘?":’ggp Acceptable answers Additional guidance Mark
(ii)(1) e use of v/c = AA/A Example of calculation:
v/ 3 x10% mst=
§ ii= 1530 st 3 x 10 nm /587 nm
= 1530 ms?
(2)
%ﬂﬁ’gg? Acceptable answers Additional guidance Mark

(ii)(2) |+ mass of helium atom = 4u | Example of calculation:

Mass of He atom = 4 x 1.66 x

e useof am <c?> = 3/2 kT [10% kg= 6.64 x 10?7 kg

Y2 6.64 x 1027 kg x (1530 m s1)?
e T=375K = 32X 13X I0BIKYXT
T=375K (3)

Q2.

Question | Answer Mark
Number

QWC — Work must be clear and organised in a logical manner using technical wording
where appropriate

Standard candles are (stellar) objects of known lununosity (1)
Standard candle’s brightness on earth 1s measured/known/found
[accept apparent magnitude or flux in place of brightness] 1)
[Do not accept ‘used’ 1n place of ‘measured’]
Use mverse square law [F=L/4rd’] Or use distance modulus method [M - m = 5log(d/10)] (1)
{(Hence) distance to standard candle is calculated 1)

Dust layer will reduce brightness /magnitude/flux of Cepheid 1)

Cepheid will appear to be further away than it 15 (1) 6

[accept “star” for “standard candle™ or for “Cepherd” for MP2 to MP6]

Q3.

Question Additional

N Acceptable answers Shidan s Mark

A description that makes reference to the
following:

¢ (main sequence) stars are (primarily) (1)
converting hydrogen to helium in their core

e stars on main sequence maintain a (1)
constant luminosity (for most of their
lifetime) (2)
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