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QUESTION ONE: FIRST CONFIRMED VIEW OF A NEWBORN PLANET

An observatory in Chile recently confirmed an image of a forming planet around a star known as
PDS 70. The star is blacked out to show the bright spot just to the right of the centre of the image.

www.eso.org/public/news/eso1821/

The forming planet is a few times larger than Jupiter and has similar properties to the outer planets
of our solar system. However, the surface of the planet has a temperature of around 700 K, making
it much hotter than any planet in our solar system.

Explain, in detail, each stage in the formation of this planet.

In your answer, you should consider:

. the main stages in the formation of this planet

. why the material in this planet is likely to be different to any inner planets
. possible reasons why this planet is so much hotter than Jupiter.

A diagram may assist your explanation.

»

More space for this
answer is available on
the following pages.

ASSES!
USE C



4

////”/ef e profo shav  fas Sormed,

/ Q.K,’,Z{C/ff, e N /%e . Ferrarsning /DKO/_O/)/G'?é/“
ary Osc (/V/// /{67”7 _m/;,_,_{ﬁ@c\@’e,/e @ /n 70

& i mma  svacses s

cr

z%/; /7 ass . Corr 5 //co/
a planet| == e

/’4—'-6 MQ/.QP'/G / V) }/Ad'

0// e’ber _r‘/[or s r//emr. é can
;/e// ///{/r Jecaurc &/‘ /A S/7ze . Mo;/
/A er /A'nf/.r gre  smeall Lecacse A4
o/ /heavy
2{’.\ rnra e ‘gﬂ rere’ Vv e/e‘men/f //é:
Qv(/////rahj /7/6/{5/ Oor f///cor) . //ZCFC /)/C""'C/{f
044"5 c/eser //0 )%C S Géfd //C? /%C/"
\74 /Iqe/féy /_)C’/h/(: / &cawre /%C’e 75

Seech a Jrve )/ Grncen £ &/ /ACPC e/en, en f

/46 .74-*/04/;://3' C’Orw/>r-/_reo/ f/ //)cm
are /“65‘//'/6 /eo/ m  Srze. 7ﬂ'7€ V)

/OAn cé Aroun 0/ /90j’ FO Vas o%/%ren/
as i 7’5 So At/y e . MCI")/ %mcf ;/A{
s/7Z€ % of/écr 22242€ ¥ Ar;:&%j‘, %wr (e
Can CC’/’)C/CAO/C f/ Ml/z;/ ,ée mede %

a n7e /ef/a’/ %a/ /5 mmcé rrrcre
aémno/é’n/ %an //Ae esacag/ Aeavv

certqain)
V/(éa 5 or/.{//{r

/%e Lexn ,//w,// L SnCrease o %\

as /7/3‘jkm/4 /a/ﬁ 0 raore parFecfes
g”é%a;éé{A e CO—”}G/W% 5/ clearéd L5

@;’._jf?) ot area” %,am/l olas /.

i
(il ffrent S s e alones

rd

cwm
q

RO




5

,,,/V’f,,/?../‘f,-, / //, /65. f/M//Or prepertes

. /o . /Ac/em/er o /C!M/r y//)fe//ar ,

ryf/em,-;/ 15 Ahefy (Eooprmmsest 0o

(cyf_ Mc‘ff//// /7)/0/9/ n  and fHellem.

/A/)’ /é’ne /5 /(/eé/ So 40/0{46
//Ae ﬁc/ i /./ VA S /’1’)%64

C/a;er //0 15 (Tore, Sun Can}pareo/ fa

ﬂ'/.v/er/ labich 5 mmrcicleed].” an ouier

/o

/O/Qnﬁ/. fecauﬁe /// /s Ccloser /}/ Qérar £

/rrere F/ /Ae far)f Erergy pie 'é/h v /

{0/%6:* . /Z-C 0/% Eer Ne:omj// 7y \fja 4

/s Olne Ao x}/ »O/e(’) a ortriin /a e/

/0 e

/5 // C/leCRyS +»‘—4- %6 cli/:’a \Ji(ur/o.mn 04\7

//4 eré A ﬂ/ /e /er/c /, Frs /o/an € /jc
ravx§/ W/// /.)M// e )‘%/’){75 //{f

aj//crO/o/_{' Cr Y X /;Or: p = /0;«7 W///A

ASSESSOR'S
us

a%er X} /6V/Q / /’Z—/I con 7[/’)0!6 / /Omga/o/mcn 7/

g, ma/er/a/ w/// Aea/ “ f/ée Surftece
%, 4 7

eny of e ama s  ae //e W’
W/{[)A {;///! -W__/_, — > 37 .

€

, o /

7

P

NS




6
QUESTION TWO: ACHERNAR A AND DX CANCRI

Achernar A and DX Cancri are both main sequence stars.

(@) Use the HR diagram on page 2 to describe the characteristics of each star in terms of colour,
temperature, and luminosity.

Star Colour Temperature Luminosity

/1gh
Achernar A B/M—C + 20, o'z? °c wer
very /m/‘ h’j/) ’

Lew
DX Cancri Ped /255 Fhan Y000. [ow

ceo/-

(b)  Use the table above to help explain in detail the similarities and differences between
Achernar A and DX Cancri.

In your answer, you should consider:

. the effects of the difference in the mass of each star
. the energy source and output of each star

. which star will have a longer life cycle.

A diagram may assist your explanation. T
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QUESTION THREE: NEUTRON STAR OR WHITE DWARF?

The largest possible white dwarf is thought to be 1.4 solar masses. A white dwarf of this size would
result from a main sequence star of about 8 solar masses. A star of more than 8 solar masses may
end up as a neutron star.

Adapted from: http://cronodon.com/SpaceTech/WhiteDwarf.html
https://i.imgur.com/XY3nJ9D.jpg

Explain, in detail, the reasons a star may end up as either a white dwarf or a neutron star.
In your answer you should consider:

. how the mass and volume of a star may change during its life cycle

. the role that gravity plays in the birth, life, and eventual death of stars.

A diagram may assist your answer.

P More space for this
/ answer is available on

/ the following pages.
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very high surface temperature.
This response explains how increased gravity due to a larger mass
5 M6 leads to a greater rate of nuclear fusion. The response also explains
how increased fuel use leads to a shorter lifespan. Linking the above
points would have led to an E7 for this question.
The candidate has explained how larger main sequence stars end
) M5 their lives as neutron stars as a result of their greater mass which
has given them a greater force of gravity in their cores.
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