Sample Test Questions

1)
Draw a labelled diagram of the optical tube assembly of an achromatic refractor telescope, 


including the path of the light rays.
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2)
Discuss why x-ray telescopes must be placed in space. 

X-ray telescopes must be placed in space because the atmosphere absorbs x-rays, preventing x-rays from space reaching the ground. Therefore in order to see the x-rays, the telescope must be above the atmosphere.

3)  
List 4 things about a star that we can learn using spectroscopy.

Composition



Temperature


Rotation period


Radial velocity


Presence of planets


Density

4)
List the 3 types of spectra and describe how each is produced.
Continuous

Emission

Absorption

Continuous is emitted by any solid or liquid body, due to the motion of its constituent atoms.

Emission is given off by a gas, and is caused by electrons within the gas dropping down from some excited state to a lower energy level.

Absorption is caused by a continuous spectrum passing through a gas. The electrons within the gas can absorb certain wavelengths and jump up to a higher energy level.

5)   
Aristarchus and Aristotle both managed to conclude that the Earth was a sphere, but each 

used a different method. Describe using a diagram, one of these methods and state who used 

it.
Aristarchus used the shape of the Earth’s shadow when it passed across the Moon during an eclipse. The curved nature of the shadow convinced him that the Earth was a sphere.
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Aristotle used the changing altitude of Polaris to conclude that the Earth was a sphere. He observed that as one went further south, Polaris became lower to the horizon.
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6)
How fast is the Earth moving in its orbit around the Sun?  

Velocity equals distance travelled divided by the time taken.


Distance around the Earth’s orbit is 2πr:  where r is the distance of the Earth from the Sun, 

= 1.5 x 108 km


Time taken is one year.  =  365 x 24 x 60 x 60  =  3.15 x 107 sec

Therefore the velocity of the Earth around the Sun is;
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7)   
Given that the surface temperature of the Sun is 6,000 K, show the energy per square 

metre emitted by the Sun is 7.35 x 107 J.



Stefan-Boltzman Law:     
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Therefore, the energy per square metre emitted by the Sun is given by:
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8)
A planet of 0.001 M☼ is orbiting a 1.5 M☼ star at a distance of 3.08 x 1011 m. Use some form       

of  Kepler’s  3rd law to show that its period would be 2.4 years.
Since the planet is not orbiting the Sun, you must use Newton’s form of Kepler’s 3rd law.
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where P is in Earth years, a is in AU and M and m are in solar masses.

3.08 x 108 km   =  3.08 x 108 km / 1.5 x 108 km =  2.05 AU.

Therefore:   
[image: image8.wmf]4

.

2

001

.

0

5

.

1

05

.

2

3

=

+

=

P

  years

1) Give one discovery by Galileo that helped disprove the geocentric theory.  


Mountains and craters on the Moon.
Sunspots on the Sun.


The moons of Jupiter.


The phases of Venus.
2) Which telescope has the greater light-gathering power, an 8” f/10 or a 10” f/6?    10” f/6
3) Which telescope has the greater resolving power, an 8” f/10 or a 10” f/6?             10” f/6
4) What is the altitude of Polaris from Rockville which has a latitude of 40º north?  
  40º
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