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An ohserved binary star systemn consisls of 2 main sequence stae of mass
My, = 0BOM, and & white dward of mass M, = 1068,

i@} Bricfly deseribe the dominant mechanism that prevents the main sequence
star from collapsing under s own gravity. Name the physical mechanmism that
supponts & white dwarl star against gravitational collapse, Contrast these twio
micchanisms in terms of the length of Gme that they can ot o support & star.

(&) Theorkdt of either stor with respect i the other star 15 circolar; and the
stars have 4 separation a'= 1.50% 10" m, Calculate the arbital period of the
binary. Express your answer in hours,

(e} The main sequence star has & sadins (measured 1o its photosphere) of
R =7 x 10Pm. Consider a blob of gas of mass m in the photosphere of the main
sequence star, on the line between the centres of the tao sfars.

(316 F .y 15 the gravitational foree of the white dwarl on the blob, and F__ is the
force of the main sequence siaron the biok, showr that
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{Assiztne that the force due o gravity from either star is the same as from point
masses located @t the centres of the respective siars.)

(i} Hence show thal the main sequenee star will lose mass 1o the white dwarf.

(@) Consader a main seqoence star of KA, that formed in the early history of
the Universe from material with primordial abundiances (1.e. no significant
abundance of any element heavier than helium ),

(i} State why you woubd expect the dominant hydrogen-burning noclear reaction
tochave been defferent from that in o star oF the same mass that Tormed more
recentiy.

(i} State which hydrogen-burning noclear reaction wanld have been dominam
in rhiet pramiopcial star.

(B} Describe the man nuclear processes that eccur during the cvolution of a
star that formed laler with a mass of M, and that had the same composition as
the: Sum at its formation. Start from the point when it joins the main sequence,
and proceed up o and incheding the time when the star is disrupted in a
supemovi explosion. Your account should concenirate on the synthesis of the
chemical elements, incleding elements heavier than iron. There is no noed (o
wrile nucledr nection equations in vour descrption, bt you should deseribe the
different types of reaction, and the physical conditions that make them possible.
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