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Sun (solar mass) and the life cycle of star which is massive than the sun.
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A low-mass star will complete its lifecycle as a red giant, a planetary
nebula and eventually a white dwarf.
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8 Fig. 8.1 is a picture of a nebula formed from a supernova

Fig. 8.1

(a) State what is meant by ‘a supernova’

................ e (2]

(b) Describe how a protostar forms inside a nebula

(c) Our Sunis in a circular orbit around a black hole at the centre of our galaxy.

(i) State the name of the galaxy that contains our Sun.

(iii) The time taken for one complete orbit of our Sun around the black hole is 7.3 x 10'5s.
The distance from our Sun to the black hole is 26 000 light-years.
1year=32x107s speed of light = 3.0 x 10®m/s \ - V"‘: 3

Calculate the speed of our Sun as it orbits the black hole. =gx\éxg-7.'x \o

Show your working and give your answer in m/s.

\ = 2RY _ Anix 26000 xg'x\n’x'g.z'x\(?
_b_' - r R INTRY

[Total: 9]
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Question Answer Marks

8(a) explosion C1
explosion of a red giant/ massive star (at the end of its life cycle) A1
8(b) clouds of dust/ gas come together / collapse B1
due to gravitational atiraction B1

or
resuiting in an increase in temperature

8(c)(i) | milky way B1
8(c)(ii) | distance travelied by light in one year B1
€ Cambndge University Press & Assessment 2024 Page Sof 11
5054/22 Cambridge O Level - Mark Scheme May/June 2024
PUBLISHED

Question Answer Marks

8(c)(iii) | (speed = ) distance /time or 2zR / T in any form Cc1

27 x 26000 x 3 x 10*x 3.2 x 107 seen c1

210000 (m/s) A1

15

40 Four of the stages in the life cycle of a star, until it becomes a red giant, are shown.

W Inward force of gravitational attraction is balanced by an outward force from its

centre. M@ SeapL

Internal gravitational collapse produces an increase in temperature. NM” Pﬁb&bi

It expands. Re 8 3; PPN 4
Most of the hydrogen has been converted to helium. $ W\, Ol\d l\u]‘qp

In which order do these stages occur, starting with the earliest? B

A WoXoYsz ghrinko~d

B i s s correct : D ‘ ,“.W

C XoWoYs2Z Nc};ulp_mekoshW—bMM_’k?
@ X>WaZoY L —J ) .j )

1P
g
~

X



10 (a) Astronomical distances are measured in light-years.

(i) State what is meant by ‘a light-year’.

.................................................................................................................................... (1]
(ii) The Sun is one star in the Milky Way galaxy.
State the approximate diameter of the Milky Way galaxy.
diameter of Milky Way = IOO) Ybo light-years [1]

(b) There are several stages in the life cycle of a star.

(i) Complete Fig. 10.1 to show the stages that a massive star goes through after it has
used up most of the hydrogen at the centre of the star.

Use words from the following list:

nebula neutron star protostar red giant supernova white dwarf

massive star (much larger
than our Sun)

\ 4

red supergiant

Fig. 10.1
heavier han Iren 2]

(ii) State the stage in the life cycle of a star where heavy elements are formed.

.......... SUPUNDVC - e 1]
Note: .Elomets aptv Fe -SC fimed ja B ced giantr
Sb‘asg_
“Ina Su/umvcg/ﬁu— (ogplo,(fm creafs extreme
bempecatures and peedures numary b focon
Uerenis heavier bov jrn 9 Gold ,plahiaum,
byt

AU\ WM .




16

(c) Current scientific understanding is that the universe began 14 billion years ago in an event

known as the Big Bang.

Explain one observation that supports the Big Bang Theory.

observation rQ-d ;}ufk in u\" h:j‘\k .Spu.hfwn OL&“VJ

(4]

[Total: 9]
Question Answer Marks
10(a)(i) | distance travelled (in a vacuum) by light in one year B1
10(a)(ii) | 100000 B1
10(b)() | supernova B1
nebula and neutron star B1
10(b)(ii) | in a supemova B1
juestion Answer Marks
10(c) either B1
red shift/ increase in (observed) wavelength / reduction in frequency mentioned
;;laxies / stars moving away (from the Earth) / separating
further away (the galaxy / star) the greater its speed / greater red shift/ greater increase in wavelength B1
going backwards in time / at start) stars or galaxies were close together or high density / dense B1
cosmic microwave background mentioned or universe expands B1
remnant heat / radiation / left over radiation / radiation from early universe observed now B1
B1

or

radiation has red shifted / longer wavelengths / smaller frequency / become cooler

CMBR is uniform / observed in all directions




39 What is the first stage in the life cycle of stars?

Nebuloo

A ablack hole
@ a cloud of gas and dust

C ared supergiant

D asupernova

incane in wa»&u&k"\

40 What is the definition of redshift?

A the increase in observed frequency of light from galaxies that are moving away from the
Earth

the increase in observed wavelength of light from galaxies that are moving away from the
Earth

C the light emitted by distant galaxies that is blue when it reaches the Earth

D the light reaching the Earth that is red when it is emitted by distant galaxies

JoSes

40 When observed on the Earth, the redshift of the light from galaxy X is smaller than the redshift of

the light fr laxy Y. s
e light from galaxy wa““'d.ﬂuff\’

Which galaxy is closer to the Earth and which galaxy is receding from the Earth faster?

closer to faster
the Earth recession
A X X
X Y
Cc Y X
D Y Y

B

ey
ed ewift T, (v ;JE‘“J %



