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INSTRUCTIONS: Answer questions one and any other two questions. 

 

QUESTION ONE - (30 MARKS)  

a) State the sequence of events in evolution of a sun like Star.   (4 Marks) 

b) Explain terrestrial planet formation.      (4 Marks) 

c) State the Three Kepler’s laws of planetary motion.    (6 Marks) 

d) Explain the properties of a planet.      (3 Marks) 

e) The peak of the spectrum of a star(assumed to be a black body radiator) is observed to be at 

a wavelength of 0.7 x 10��m. Estimate the star’s surface temperature. Explain the 

relationship between color and surface temperature.    (5 Marks) 

f) A neutron star has a radius of 11.5km and a mass of about 1.35 Msun. Calculate the density 

of this neutron star in kilograms per cubic centimeter. Compare the mass of Mount Everest 

�~5			10
� kg) with the mass with 1cm3 of netron star material.�Msun � 2	x	10����� 

(4 Marks) 

g) The sun has absolute magnitude of + 4.82 while the nearest star to us the Proxima Centauri 

has absolute magnitudes of +15.5. Calculate the ratio of their brightness. (4 Marks)	
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QUESTION TWO (20 MARKS) 

a) Satellite television signals are broadcast from what are termed ‘Geostationary’ orbits above 

the equator. At a specific distance from the centre of the Earth a satellite will orbit the 

Earth once per day and so remain in the same position in the sky as seen from a location on 

the Earth’s surface, thus allowing a fixed reception antenna. How high above the surface of 

the Earth at the equator would such an orbit be?    (4 Marks) 

b) A star has a luminosity of 8			10��� and a diameter of 8			10�m. Use the Stefan-

Boltzmann Law to estimate its surface temperature.    (4 Marks) 

c) Plot a graph of stellar luminosity against temperature.    (4 Marks) 

d) Discuss briefly Three types of galaxies.     (6 Marks) 

e) State and explain two types of binary systems in stars.    (2 Marks) 

QUESTION THREE (20 MARKS) 

a) List and describe briefly seven spectral types of stars.    (7 Marks) 

b) Given that the mass of the sun is 2			10�� kg. Calculate its density. Given its radius is 

7			10�m.         (4 Marks) 

c) State three conditions required in order to calculate mass of a planet.  ( 3 Marks) 

d) Differentiate between open and globular clusters of Stars.   (3 Marks) 

e) Write reactions of the CNO cycle.      (3 Marks) 

QUESTION FOUR (20 MARKS) 

a) Define the following terms; 

(i)  Orbital inclination       (2 Marks) 

(ii)   Supernova explosion       (2 Marks) 

(iii) Black hole        (2 Marks) 

b) Derive Kepler’s Third law.       (4 Marks) 
c) Name three ways that can be used to measure or estimate the surface temperature of a 

planet.          (3 Marks) 
d) Rigel lies at a distance of 237pc and has an apparent magnitude of 0.12. Calculate its 

absolute magnitude.        (4 Marks) 
e) The sun subtends an angle of ~30 arcmin in the sky. Given its distance from the Earth of 

150 000 000 km calculate the Sun’s diameter.     (3 Marks) 


