Q6 In red giants the following reaction sequence
hecomes important at temperstures above 2 % 108K,
What s X7 Is the first reaction exothermic or
endoithermic? Choose one answer from cells A-E and
ane from F=H.
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Exothermic
(7 Enduothermic
H There is insulficient information o sy,

Pencil across one of the cells A-E and one of the cells
F-H.

(7 Select from the key one frue statement relating Lo
the formation of stars from dense clouds.

KEY for (37

A The average number density in a typical depse cloud
is too Hw for contraction 0 occur. 3y

B If the mass of a dense cloud exceeds the Jeans mass.
the clowud will contract 1 a single stae,

A dense cloud typicaily has oo low a lemperatun: 10

conlrat,
D Dense cloeds are uniform-in’ density and
{emperatur: b

E A dense cloud that begins to conract is likely to
hreak into fragments that contract imdependently.

F The rise in lemperature a5 o clowd condenses
prevents further contraction

Pencil acrogs eee cell inmow 7

0% Which two stalements are frie aboul o main
sequence star of mass S
KEY for 08

A Convection is confined woan outer shell, which
contains aboul 8050 of the mass of the stars

B Conviction cocurs in the core of the star,

O The star will have o main sequence lifetime of

greater than| = 101 years.
[0 The lurminosity of the star will be about 3 000 times

that af the Sun. -
FE  Helium burmng commences in the core following
the helwom Mash, o

F  Ahout I07 years afier leaving the main sequence, the
star will have a thin shell away from the core where
hydrogen buming oocurs

Pencil serogs mwo cells tn noow 8.
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PART B

This part relates 1o Black | Chapters 4 and 3. and
parrtes 3% of the morks,

Q% A supergiant star has a rotation period of 1 000
years and a radius of 008, When it was on the main
sequence it had a radius of 4R, Assuming that there has
been no significant mass loss, and thit 2 star’s moment
of inertia is proportional to is radivs squared, caleulae
the star’s rdation period when on the main sequence.
Salegt from the key the value closest (o yours, and
pencil across one cell in row 9.

KEY for (% \ b
A 100000 years | 0T

B 1N} years \

C 1 CdH) years )

D 108 vears

E 10 years

F 1 vear
ﬁ 0.1 year

QID A black hole of mass 5M, encounters a second

hisck hole of mass [A, and swallows it, Which two of

the following statements about the resultant black hole
re frie’

KEY for QI0

A It has smaller Schwarzschild radivs than the 3W
black hole. "

B The gravitationul acceleration af 113 Schwarzschild
radius is smaller than that ar the Schwarzschild
racdius of the 30 black hole. e LV

©  The cscape velocity at the Schwarzschild radius 3
wow smaller than the speed of light. e <

D The escape velocity ol the Schoarzschild radius is
now larger than the speed of light, e,

E The ratio (mass of black hole){volume within its
Schwarzschild radius) is smaller than that for the
M hlack hole.

F The gravitational scceleration al a large distance
fromm the resultant black hole is 1.44 1imes that at the
same distapce from a 5M . black hole, so the
Chandrasekhar limit 15 exceeded.

Pencil across e cells in ro 100

Q11 [In which of the regions listed in the key For 311
to 13 is most carbon created? Pencil across ane cell in
povy 11,

KEY for Q171 to 313

Densr cliniards ¥
waolecular clouds K
Supernoviag

Stellar interiors

Circumstellar shells
Hot intercioed medivm 7
HII regions &
Carbon-rich white dwarls X
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