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INSTRUCTIONS: Answer questions one and any other two questions  

QUESTION ONE (20 MARKS) 

a) State the first and the second Kepler’s laws of planetary motion.  (2 Marks) 

b) Explain using a diagram the difference between the perilelion and aphelion politions in a 

eleptical orbit of a planet.       (3 Marks) 

c) Explain the meaning of supernova explotion.     (1 Mark) 

d) Explain the following terms;       (4 Marks) 

(i)  Neutron star 

(ii)  Chandra sekhar limit 

(iii)A pulsar 

(iv) Black hole 

e) If one star has an apparent magnitude of six and another star has an apparent magnitude of 

one, what is the ratio of fluxes from these stars.    (4 Marks) 

f) State the Hubble’s law.        (1 Mark) 

g) Briefly describe a supernova explotion.      (3 Marks) 

h) The total luminocity of the sun is 3.9 x 10�� watts, and its radius is 6.96 x 10�m. Assuming 

that the sun radiates like a black body, calculate its surface temperature. (3 Marks) 

i) What is the meaning of “albedo” of a planet.     (1 Mark) 
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j) Distinguish between orbital and escape velocities.    (2 Marks) 

k) Using the Hubble’s law , determine the distance of a galaxy that has a recession of 1.5 x 

10� m/l          (3 Marks) 

l) Assuming that the sun was initially composed of hydrogen and that all its mass was 

converted into Helium. Calculate the life time of the sun if its mass is 2 x 10�	 kg.(why is 

this answer wrong?)         (3 Marks) 

 

QUESTION TWO (20 MARKS) 

a) (i)   State the Kepler’s 3rd law of planetary motion.    (1 Mark) 

(ii)  Show that the period t of an orbit is proportional to 
� a = semi major axis) of an 
orbit.          (6 Marks) 

b) A planet moves such that at the Aphelium, it is 3.8 x 10�km from the star and 2.5 x 

10�km at the perihelium. If the mass of the star is 2 .0 x 10�kg. 

(i)  Calculate the size of the major axis of the orbit.   (2 Marks) 

(ii)  Calculate the eccentricity of the orbit.    (3 Marks) 

(iii)  Find the period of the orbit.      (3 Marks) 

c) For an elliptical orbit, show that the mechanical energy is dependent of the length  of the 

major axis given by;      

 � =  ���
��           (5 Marks) 

 

QUESTION THREE (20 MARKS) 

a)  If one star has an apparent magnitude of six (6th magnitude) and another star has an 
apparent magnitude of one (1st magnitude) what is the ratio of fluxes from these stars? 

(4 Marks) 

(ii)    Given the Stefan’s law  L= 4�����, show that the apparent magnitude (m) of a star 
depends on its intrinsic luminosity (L) and its distance (d)   (5 Marks) 

b) An object radiates signals of calcium at 395nm. The wave length received is 420nm. 
Calculate ; 

(i)  The Red shift        (2 Marks) 
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(ii)  The recession speed       (3 Marks) 
(iii) The distance of the object radiating calcium    (3 Marks) 

c) A black hole has a mass of 10m. Calculate its Swarz child radius.  (3 Marks) 

QUESTION FOUR ( 20 MARKS) 

a) Define the term ‘Galaxy’       (1 Mark) 

(ii)   Distinguish between the following types of galaxies;   (6 Marks) 

- Radio galaxies  

- Seyfert galaxies  

- Normal galaxies 

b) Consider a star made up of large number of concentric shells. Each shell is in hydrostatic 

equilibrium. If we take a shell of radius r and thickness dr and lef �(r) be the density of 

the stellar matter of the shell then the mass of the shell will be given by; 

 dM (r) = 4��� ���� �� 

Assuming that the mass distribution is a constant and that the pressure acting on the shell 
from within the star equals the gravitational force acting on the shell towards the centre 
of the star, show that the internal pressure of the sun at a distance r from it center is given 
by; 

P (r) = Pc�1 −   
!" 

 where Pc= core/ internal pressure.   (10 Marks) 

c) Explain the main stages of the source of the sun’s energy called the proton-proton �##) 
chain.         (3 Marks) 

 

 


