PAGE  
1
PHY3 JUNE 2002 - TOPIC A - ASTROPHYSICS


Topic A – Astrophysics

1.  (a) State two advantages of positioning an optical telescope on the top of a mountain. (2)
(b) The table shows the properties of three stars.
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o Ori 6 x 10% 3500
B Procy B 3x 1074 7000
C P Per 2 x 10 12 000





On a copy of  the Hertzsprung-Russell diagram below, mark with an A, B & C the approximate position of each of the three stars. (1)
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State whether each star is a main sequence star, a red giant or a white dwarf. (3)

Use the Stefan-Boltzmann law to calculate the surface area and hence the radius of α Ori.  

(Luminosity of the Sun = 3.8 x 1026 W.) (5)

(c) Explain why the term light year is a measure of distance and not of time. (1)

Show that the light year is equivalent to a distance of approximately 9 x 1015 m. (2)

Explain why the annual parallax method is only suitable for measuring the distance to nearby stars. (3)

(d) What is a supernova? 

Describe briefly what happens during the formation of a supernova. 

You may be awarded a mark for the clarity of your answer. (5) 

What are the two possible fates for the central core remnant from a supernova explosion?  (2)

(e) Read the short passage below and answer the questions about it. 

Brown dwarfs are faint objects which radiate mainly in the near infra-red part of the spectrum. Analysing the spectra of faint objects can reveal whether they are stars or brown dwarfs. Gliese 570D, one of the coolest brown dwarfs detected, has a surface temperature of about 750 K. The spectrum of Gliese 570D shows the presence of methane, the molecules of which break apart in the hotter atmosphere of stars. The spectrum of another brown dwarf PPL 15 indicates the presence of lithium. All stars achieve a sufficiently high core temperature to convert hydrogen to helium. Therefore even a low mass star would consume whatever lithium it originally had in approximately 100 million years, since this nuclear reaction occurs at a slightly lower temperature than hydrogen "burning".

Use Wien's law to show that Gliese 570D radiates mainly in the infra-red region of the electromagnetic spectrum. 

(The visible region extends from 400 nm to 700 nm.) (3)

Why are brown dwarfs cooler than 750 K extremely difficult to detect? (1)

What nuclear process distinguishes stars from brown dwarfs? (1) 

Lithium is destroyed in the core of a star when a proton collides with a nucleus of 73Li creating two helium nuclei, 42He. Write a nuclear equation for this reaction. (2)

Why might a very young low mass star be mistaken for a brown dwarf? (1)

(Total 32 marks) 










