[image: image1.png]M

MACQUARIE

UNIVERSITY~SYDNEY
AUSTRALIRA





2
PHYS270 2007


MACQUARIE UNIVERSITY

Mid Year  Examination 2007
	Unit:
	PHYS270 – ASTRONOMY 

	
	

	Date:
	Saturday 16th June 2007 at 1:50p.m.  

	
	

	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. 
No dictionaries permitted.


PART A - ANSWER ALL FIFTEEN (15) OF THE FOLLOWING QUESTIONS.
A1.

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.

A2.  
On a planet with twice the mass of the earth and  with  a radius three times that of the earth what would be the value of the acceleration due to gravity (“g”) of a freely falling body. On the earth g = 9.8 m/s2
A3.

State Kepler’s  laws.  Use Keplers 3rd law to calculate the orbital period of  a planet which is

at a distance of  50 astronomical units from the Sun 
A4.   
State the Stefan-Boltzman law. Explain how a star with a surface temperature of 5,000K can
 be more luminous than a star with a surface temperature of 20,000K.
A5.  
Why do pulsars spin so quickly?
A6.

Sketch the Hertzsprung-Russell diagram and show the location of:



a)
Dwarf stars



b)
Red giants



c)
The sun



d)
White dwarfs.

Indicate on the diagram where the majority of stars are to be found.

A7.
Describe the key property of Cepheid variables and the important role they play as  `standard candles’. List other examples of standard candles.
A8.   
Define absolute and apparent magnitude and state the formula that relates these quantities to distance. Hence what is the distance modulus? A star has an observed distance modulus of 5.5 magnitudes, what is its distance in parsecs?

A9.   
Describe how the light curve for an eclipsing binary star can be used to obtain information 

about the stars in a binary system. A diagram may help.

A10.  
In observations of stars what is meant by the terms “parallax” and “proper motion” and what do they tell us about stars? What are their limitations?

A11. 
How does 21cm radiation arise? Why is it so important in studies of our Galaxy? 

A12. 
Why is dark matter necessary when we consider certain measured properties of Galaxies? 

Name some possible candidates for its composition.
A13. 
Galaxies form the largest discrete sources known in the Universe. Briefly describe the various types of galaxy according to a basic classification scheme and say something about the stellar populations/components they contain. A diagram may be useful.
A14.

What is a gravitational lens? How do gravitational lenses occur and to what use can they be put?

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 FIVE (5) FOLLOWING QUESTIONS.  

B1.
Describe the current model for the formation of the Solar System. How is this model supported by what we know of the Solar System? How are observations of extra-solar planets raising doubts about the model?

B2. 
Discuss how technological advances in the detection of electromagnetic radiation since World War II have revolutionized astronomy.
B3.
List the major constituent of the interstellar medium. Describe some of their fundamental characteristics, their relative importance and how one would go about detecting and measuring them.
B4.
Describe the origin of emission and absorption lines in the spectra from astronomical sources (stars, nebulae and galaxies). How are these features used to investigate the physical processes occurring in these objects?

B5.
Discuss the cosmological significance of recent observations of Type Ia supernovae.
________________________________________________________________________________
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