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Question 8

provided more evidence to
support the ‘Big Bang’ theory
08.2 mass of hydrogen = 1/1000 = 1
0.001 kg
loss in mass = 0.001 x (0.7/100) 1
=7x10° kg
energy released = 7 x 10°® x 1
(3 x 10°)?
energy released = 6.3 x 10 (J) 1
allow 6.3 x 10** (J) with no
working shown for 4 marks
08.3 any two from: 2
e Qreater mass means
greater core temperature/
pressure
e Qreater core temperature/
pressure means greater
rate of fusion
e increase in mass produces
a proportionally much
greater increase in the rate
of fusion.
08.4 temperature decreases or if both temperature and 1
(relative) luminosity increases luminosity are given, both must
as it changes to a red giant be correct
temperature increases or if both temperature and 1
(relative) luminosity increases luminosity are given, both must
as it changes to a white dwarf be correct
correct change in temperature 1
and (relative) luminosity as Sun
changes to a red giant and then
to a white dwarf allow changes to a red giant and
then to a white dwarf with no or
incorrect reference to
temperature and/or luminosity
for 1 mark if no other marks
awarded
Total 10 |
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Question Answers Extra information Mark AO/
Spec. Ref.
3.1 gravitational force allow gravity 1 AO1
3.8.1a
3.2 (nuclear) fusion 1 AO1
3.8.1b
3.3 the forces in the star are 1 AO1
balanced 3.8.1b
3.4 red (super) giant 1 AO1
3.8.1g
3.5 - 2 AO1
3.8.1j
Neutron Black
Star Hole
answers may be in either order
3.6 355 allow an answer between 35 1 AO3
' and 36 3.8.29
so it has the same period as the | allow so it takes 24 hours to 1
Earth orbit
3.7 a low polar orbit takes a allow the satellite orbits several 1 AO2
relatively short amount of time times a day 3.8.2¢g
so the satellite passes over the 1
entire surface of the planet each
day
Total 10
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05.1 gravity 1 AO1
3.81la
05.2 energy is released by the 1 AO1
fusion of hydrogen nuclei to 3.8.1b
make helium nuclei 38.1lc
the temperature and density of 1
a star are greatest at the core
of the star
05.3 Level 2: Scientifically relevant facts, events or processes are 4-6 AOL _ E
identified and given in detail to form an accurate account. 3.8.1fghj

Level 1: Facts, events or processes are identified and simply
stated but their relevance is not clear.

No relevant content 0

Indicative content
Similarities

e both stars are formed from dust and gas brought together by
gravitational forces

both stars form a protostar

both stars then become main sequence stars

in both stars hydrogen fuses to form helium

both stars run out of hydrogen

both stars cool and expand

Differences

Betelgeuse becomes a red supergiant
Sun becomes a red giant

Betelgeuse explodes / supernova

Sun does not undergo a supernova
Betelgeuse forms a neutron star

Sun becomes a white dwarf

if Betelgeuse is massive enough
Betelgeuse forms a black hole

Sun becomes a black dwarf
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07.1 a satellite 1 AO1 A
3.82c
07.2 arrow drawn towards the 1 AO1 E
centre of the Earth 3.82e
07.3 acceleration is the rate of 1 AO1 E
change of velocity 3.1.1d
3.1.3d
velocity is a vector 1
direction changes but the 1
magnitude stays the same
07.4 1.2 x 10" 1 AO2 E
=0.5x 4.2 x 10° x V* 32.1e
1.2 x 1013
v = 1
(0.5x 4.2 x10°)
v = 7559 (m/s) allow correct answer given to 1
two or more significant figures
v = 7600 (m/s) 1
07.5 increase in kinetic energy 1 AO3 E
3.8.2f¢g
increase in velocity 1
increase in orbital dependent on 1st and 2nd 1
radius/height marking points
allow converse throughout
Total 12
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the observed increase in the allow light is shifted towards the 1 AO1
07.1 wavelength red end of the visible part of the 3.8.3b
electromagnetic spectrum
there is a large amount of scatter | very few points are close to/on 1 AO3
the line of best fit 3.8.3b
data is not precise allow large number of points a 1
07.2 long way from line of best fit
the line does not got through the 1
origin
gradient calculation e.g. allow correct substitution of 1 AO2
(16 500 - 0/ 30- 0) correct values read from graph 2xA03
3.8.3b
gradient = 550 allow gradient in the range 500- 1
07.3 600
Age = 975/ 550 = 1.8 (billion allow 1.625-1.95 1
years) allow correct calculation using
calculated value of gradient
improvement in 1 AO3
07.4 technology/telescopes 3.8.3b
more accurate measurements 1
a form of EM radiation filling the | do not accept microwaves on its 1 AO1
universe own for EM radiation 3.8.3c
07.5
from EM radiation present shortly 1
after the big bang
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Ref.
01.1 A 1 AO1 A
3.8.2a
01.2 D 1 AO1 A
3.8.2b
01.3 galaxy 1 AO1 G
3.8.2d
star 1
01.4 gravitational force allow gravity 1 AO1 G
3.8.2b
01.5 13.8 (km/s) allow 13.6-14.0 1 AO2 | E
3.8.2d
1
01.6 5.6 and 8.6 allow + half a small square on 1 AO3 E
each reading 3.8.2d
8.6 - 5.6 = 3.0 (km/s) allow correct subtraction of their 1
values
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Question 3
Question Answers Extra information Mark AC/
Spec. Ref.
03.1 . _ 3 AO1
Object Description 3.82a
A collection of gas, dust and L1-3
billions of stars.
A rocky object mostly found
S between the orbits of Jupiter
un
and Mars.
Asteroid An icy objeqt whose orbital
radius varies by a large
amount.
CoRt The largest object in the solar
system.
The smallest gas planet in the
solar system.
Do not accept more than one line from a box on the left
Question Answers Extra information Mark el
Spec. Ref.
03.2 moon(s) 1 AO1
3.8.2a
L1-3
Question Answers Extra information Mark W'
Spec. Ref.
03.3 6 1 AO3
3.8.2a

L4-5
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Question Answers Extra information Mark Spec. Ref.
03.4 orbital speed decreases as 1 AO3
height increases 3.8.2f,g
L4-5
because the gravitational 1 L6-7
force decreases
Question Answers Extra information Mark AC/
Spec. Ref.
03.5 s=2xT1 %42 000000 m allow use of 3.14... 1 AO2
3.1.2cd
S =263893783m allow a correct calculation 1 L6-7
using an incorrectly/not
converted value of r
263893783 allow a correct substitution 1
V= SA%60x60 of an incorrectly calculated
value of distance
v = 3054.32619099008 allow any correct answer to 1
at least 2 significant figures
v = 3100 m/s this mark can only be 1
awarded if the correct
equations have been used
Total Question 3 12
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