Interim Test Astrophysics Module 

1.a) Mount Wilson observatory has two reflecting telescopes: the Hale telescope with an objective mirror 1.5m in diameter and the Hooker telescope with a mirror which is 2.5m in diameter.
Calculate 

the ratio

resolving power of Hale Telescope

resolving power of Hooker telescope

_______________________________________________________________________

_______________________________________________________________________
_______________________________________________________________________

the ratio
the amount of light energy that can be collected per second by the Hale  



the amount of light energy that can be collected per second by the Hooker

_______________________________________________________________________

_______________________________________________________________________

_____________________________________________________________________(3)

2. b) Chromatic aberration is a problem associated with refracting telescopes but not reflecting telescopes. Draw a diagram to show how chromatic aberration occurs when light passes through a lens (2)

c) The mirror of the Hooker telescope is of fine quality and is not affected by spherical aberration but it is diffraction limited.
What is the minimum angular separation that can just be resolved by the mirror of this telescope   for two stars at an observed wavelength of 550nm.
_______________________________________________________________________

_______________________________________________________________________

_____________________________________________________________________(3
2a)  Sketch the position of the mirrors in a Cassegrain telescope.

b) Give two reasons why the position of the secondary mirror affects the clarity of the image.

_______________________________________________________________________

_______________________________________________________________________

_____________________________________________________________________(2)

c) In a large Cassegrain telescope the photons are received and stored by CCD. This is because CCDs have a high quantum efficiency. What do you understand by the term quantum efficiency.
_______________________________________________________________________

_______________________________________________________________________

_____________________________________________________________________(2)

3. Treated as a single source, a distant galaxy has an apparent magnitude of 6.54 and an

absolute magnitude of -20.62.

(a) Calculate the distance to the galaxy.
_______________________________________________________________________

_______________________________________________________________________

_____________________________________________________________________(3)

b) This galaxy is believed to be receding from the Milky Way at a speed of

215 kms-1
.  

Calculate the wavelength of the radio waves produced by atomic hydrogen which

would be detected from a source receding from the  observer at a speed of 215 kms-1
.  

(wavelength of atomic hydrogen measured in a laboratory = 0.21121m.)
_______________________________________________________________________

_______________________________________________________________________

_____________________________________________________________________(3)

3. Betelgeuse is a red giant star in the constellation of Orion. It is expected to undergo a  supernova explosion in the next 100 000 years. Some of its properties are listed in the table below.
	mass
	20 Mo

	surface temperature
	3 500 K

	luminosity (power output)
	135 000 Lo

	distance
	200 pc

	apparent magnitude
	0.58


Where Lo and Mo refer to the luminosity  and mass of the Sun

(Lo =3.85×1026  W
Mo =1.99 ×1030kg)

a) Calculate the wavelength at which Betelgeuse radiates most intensely.

_______________________________________________________________________

____________________________________________________________________(2)

b) Calculate the radius of Betelgeuse:
_______________________________________________________________________

_______________________________________________________________________

_____________________________________________________________________(3)

c) calculate the absolute magnitude of Betelgeuse

_______________________________________________________________________

_______________________________________________________________________

_____________________________________________________________________(3)

d) Calculate the intensity of the electromagnetic radiation arriving at the Earth from Betelegeuse
_______________________________________________________________________

_____________________________________________________________________(2)

e) What type of core remnant will be produced by the eventual supernova explosion of Betelgeuse?

 _____________________________________________________________________(1)

f) Some supernovas produce black holes.

What do you understand by the term event horizon?

_______________________________________________________________________

_____________________________________________________________________(2)

What is the value Swartzchild radius of a body with the mass of the star Betelgeuse?

_______________________________________________________________________

_____________________________________________________________________(2)

