Astronomy 2 Tutorials session 2004-05
Tutorial 1 Model Answers
Observational Astrophysics

2.2
Energy  =     12 x 10-26     (   ((100/2)2                (       5 ( 60           (     10 ( 106     = 2.83 x 10-12 J.

         (flux density) ( (collecting area) ( (observing time) ( (bandwidth)
[3 marks]

Definition: brightness temperature 
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is angular diameter in radians = 9.7x10-5.

So 
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[4 marks]

2.3 a)    We take apparent magnitude of Vega to be  0.  If Vega were twice as far away, we would receive only one 

quarter of the flux
Hence m1 – m2 = -2.5log(S1 / S2) ( m = 2.5 log (22) = 1.505.

[3 marks]

     b)    Distance modulus = m-M = 5 log (D (pc) / 10) = 5 log (1AU/10pc) = -31.57.

[3 marks]

Relativity and Gravitation

Formal re-expression of the twin axioms of SR:

1. All inertial frames are totally equivalent for the performance of all physical experiments.

2. Light has the same speed in all inertial frames – an experimental fact.

[3 marks]

All physical measurements, including optical measurements, are scientifically valid when performed in any inertial frame – there is no privileged frame, against which all measurements ought to be compared in order to test their validity. An inertial frame in SR is one in which a free particle maintains a constant velocity, and so shares the Newtonian concept to that extent, but in SR, an inertial frame isn’t also defined by the fact that all of Newton’s laws hold in it. Since every such frame is equally equivalent, you can’t ascribe absolute motion.

The constancy of the speed of light to all observers in any inertial frame observing the same event is an experimental observation; the speed of light is the same finite constant, even if the light source is in motion.

These two deceptively simple axioms have profound consequences. The consideration of the sphere of light emanating from a point source when examined from (a) an inertial frame that is the rest frame of the source of the light, and (b) an inertial frame in which the light source has non-zero speed v, forces the conclusion that simultaneity is relative. This derives from the fact that observers in the source rest frame situated symmetrically on either side of the point source along the axis of motion, cannot each detect the light signal’s arrival at the same time when analysed from a frame in which they are moving, since one observer is clearly moving into the signal, whilst the other is moving away from it. So whilst the signal arrival is simultaneous in the source rest frame, it cannot be so in the moving frame. Consequently, spatially separated clocks are not synchronised when in motion. Moreover, moving clocks run slowly when compared to a rest frame clock, and all lengths are contracted along the direction of motion. Hence our intuitive concepts of absolute time and absolute length/distance are not valid, and only a combination (spacetime) is truly invariant.
[7 marks]

For Next Friday, 29th October

Relativity: 
Q 3.4, 3.7
Obs Ast: 
Q 2.1
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