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Tutorial 3 Model Answers

2.4

The measurement N carries an uncertainty of 
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.  The measurement Ns carries an uncertainty of 
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.  The strength of the background to be subtracted from N is Ns/10 and it carries with it an uncertainty of 
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The corrected star signal would be estimated as 
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and the uncertainty would be given by
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Hence the signal-to-noise ratio is given by
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3.14
<----A   B  C---->   The important aspect of this problem is that the two transmitters A and C have equal and opposite velocities with respect to B. However, if we need to know what speed A is travelling at when viewed from C, we can't simply use the Galilean approach, and claim that C and A appear to each other to be receding at 
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2

; instead we must use the velocity transformation formulae from SR to calculate the recession speeds, and hence the Doppler shifts, correctly. If we consider all the velocities to be radial, then we note that they are all positive (ie moving away from the origin).

(i) C sees B moving at v.  Hence the frequency of the signal received by C from B is
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(ii) C sees A moving at speed u, given by the velocity transformation
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The Doppler shift is then 
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