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PHYS270 2002


MACQUARIE UNIVERSITY

Mid Year Examination 2002

Unit:
PHYS270 – ASTRONOMY – SPECIAL EXAM




Date:
FRIDAY 26 JULY 2002, 9.20 AM




Time allowed:
THREE HOURS plus TEN MINUTES READING TIME




Total Number of Questions:
TWENTY (20)




Instructions:
Answer SEVENTEEN (17) questions, as follows:





All FIFTEEN (15) out of the FIFTEEN (15) questions in PART A.


and


any TWO (2) out of the FIVE (5) questions in PART B.





All questions in Part A are of equal value, AND all questions in Part B are of equal value.





Part A is worth 75% and Part B is worth 25%, of the total exam mark.





Write your answers to Part B in a separate book.





Handheld electronic calculators may be used except those having a full alphabet on the keyboard.

_________________________________________________________________________________

PART A - ANSWER ALL FIFTEEN (15) OF THE FOLLOWING QUESTIONS.

A1.
It is often said that astronomy is the oldest of the sciences.  Discuss briefly (in about half a page) 

why the systematic observation of stars and astronomical events was of importance to ancient civilizations.

A2.
Describe with the aid of a diagram the apparent movement of the stars through the night sky


a)
for an observer at the south pole.


b)
for an observer at the earth's equator.

A3.
Describe the difference between solar time and sidereal time.  If a star rises at 10 p.m. on the

15th April, at about what time will it rise on 1st August in the same year?

A4.
If the equation of time for 15th March is given as -10 minutes, what is the local mean time if 

the sundial time on that day is 11 hours 20 mins (in the morning)?

A5.
List and briefly describe four different kinds of objects that may be found in the spiral arms 

of the Milky Way.

A6.
How is it possible to detect the presence of a large planet orbiting round a very distant star?

A7.
Describe why the spectra of some emission nebulae contain “forbidden” lines.  Why are they 

so called?

A8.
Sketch the Hertzsprung-Russel diagram and show the location of


a)
Dwarf stars


b)
Red giants


c)
The sun


d)
White dwarfs.


Show on the diagram the evolutionary track for a star of mass ten times that of the sun.

A9.
A star with an absolute magnitude of +5.0 is observed to have an apparent magnitude of +15.0.


Calculate the distance of the star in parsecs.

A10.
Star A when observed through a blue filter has an apparent magnitude of 3.9.  When observed through a yellow filter the measured apparent magnitude is 2.0.  The corresponding values for Star B are 4.2 and 4.3

a) Estimate the colour index of Star A.

b) Which star has the higher temperature?

c) Which star appears brighter when observed using an ordinary pair of binoculars?

d) Estimate the temperature of Star B.

A11.
What factors can cause a star to become a red giant?

A12.
Outline using diagrams the system of classification of galaxies according to their shape.

A13.
What is a Cepheid Variable and why is it important in the measurement of the distance of 

the nearest galaxies?

A14.
Is there any evidence for life anywhere except on earth (or in orbiting space ships!)?


Discuss this question in about one page.

A15.
What are the main observational data which support the "big bang" model for the evolution of the Universe?

_________________________________________________________________________________

PART B - ANSWER TWO (2) OF THE FOLLOWING QUESTIONS. 

B1.
Complete and discuss the following statement:


"Astronomy evokes strong interest in the community because ..........".

B2.
A young friend wants to buy a telescope to use at home.  In no more than two pages describe what you would advise, giving reasons.  You should cover matters such as type, mount, size and cost.

B3.
Discuss recent observations with the Hubble Space Telescope and how they are advancing astronomical research.

B4.
Write an essay describing the uses of pulsars as probes of the interstellar medium.

B5.
Discuss how technological advances in the capturing of images over the past 40 years have


revolutionized astronomy.

_________________________________________________________________________________
