Tutorial 4 Model Answers
Observational Astrophysics

2.7

a)    F-number     =     focal length / aperture diameter
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        Each pixel subtends and angle of  
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b)   The field-of-view is simply    
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c)    If  
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  is the flux density  of a 0th visual magnitude source, then the flux density 
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       magnitude  
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  is defined by

[image: image7.wmf]0

V

10

V

log

5

.

2

S

S

m

-

=


       Rearranging, and substituting for  
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  gives
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       The total flux  
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  where  
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  is the bandwidth of the V band.   Thus,
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d)   The amount of energy intercepted by the telescope is  
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.   If ( = 3600s (=1 hour), the 

       number of photons received in this period is approximately
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e)   Total number of incident photons contributing to the signal is  
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      Assuming that the noise in 
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  is Poisson noise, its variance is equal to 
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.  The total variance on the 

      Signal is due to both Poisson noise and readout noise, which we add in quadrature, i.e.:
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      Hence
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      If  SNR = 5, then
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     Finally, solving this quadratic equation gives 
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, so from our earlier equation
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      which means that
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Relativity and Gravitation

3.25
(a) length as measured in earth frame is contracted: 
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 and so each ship is 60m long.

(b) Velocity transformation formula yields the spaceship velocity when viewed from the other’s rest frame as 
[image: image25.wmf]c

c

9756

.

0

64

.

0

1

6

.

1

=

+

=

u

.

(c) An observer on one ship deduces the length of the other to be 
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(d) Suppose the fronts of the space-ships are aligned as shown:


Then the time taken for the backs to align is simply the time for the rear of either contracted ship to reach the point P, which is 
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For Next Friday, 10th December

Relativity: 
Q 3.21
Obs Ast: 
Q 2.6
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