05 and (6 These questions are based on the Tabelled
Hertrsprung—Russell diagram in Figure [. The labels
A-G constituge the key for 5 and Q.
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Fipore 1 A labelled H-E diagmam.
Q5 Which of A-G labels the aren where hot, Faint
stars are Tound? Pencil across one cell in row 5 [:r ;

Q6 Which of A-G labeld the region of the main
sequence where there are no olil sears? Pencil across e

cell morow b @

Q7 In red giants of mass 5M ﬂ.Cw’hiu;h o of the
following nuclel arc ot created (in any signilicant
quantity) by nuclear reactions in their interiors?

KEY for Q7
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Poneil across fwe cellson mow 7.

PART B
This part relates to Block 1. mainly Chapters 4 qned 3.
and carres 50% of the marks for this assignment.

Q8 The key lists stalements aboul 1 supergiant before
it has reached the siage when it will begome a
supernova. Which one of the statements is false?
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KEY for Q8

A As each nuclear fuel in the core is exhausted, the
eore contracts and s lemperafune INCTEAses until the
come can underge further fusion,

B The contraction of a supergiant 15 halted when

nuclear energy is released in the core sufficiently

rapidly (o sustain i pressurc gradient farge encugh
for stakalaty.

As long as 1t has an iren con: of mass less than

I AM,, then the star can conlinue Lo stable through

fusion that increases the mass ¢f the iron ::m:._,’,:':-

0 In the cote of a young supergiant the elecirons are
rron-ghe penerate, !

E In the ouwter layers of the supergiant, r-process
resiclions are creating clements moTe massive (han
T

F  For most fusion reactions involving clements less
massive than iron, the fusion of more massive
clements releases less energy per kilogram of
reactans than the fusion of less massive clements.

Pencil noross are cell in row 8.

Q¥ The remnant core of o supergiant alter a Type I
supernova at some instant has a radiuz of 1 00 km and 2
rotation period of 500 5. T continuwes 1o contracl, without
loss of mass, 1o form a neutron star with 2 radius of
inkm. Given that the moment of inertia of the
comtracting core is propostional 1o the square of us
radiug, calculate the raation period of the neutron star.
Seloct Trom the key the value closest to yours.

Q18  Consider the following set of ohjects:
{1} 2 supergiant
(i white demarl
{111} & newlnoi star
{iv) u hlack hole
Which of these four objects has an acrual radius less
than (or equal ) s Sehwprsschild rudios? Select one
szl of ohjects from the key.
EEY for QUL
Only (i)
Omly (i)
Only (iii)
Omly (iv)
Omly (i) and (i)
Only {iii) and (iv)
Al except (1)
Al of (1-(1v)

Pencil acmoss one cell in row 14,
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