1) An observer at rest observes a 200 m ( rest length) spaceship with a 2.00s  clock (rest time). If the ship is moving at 0.8c. What will be the observed length  and time seen by the observer at rest? What will they be for an observer on the ship?

Given:  V = 0.8 c; Lr = 2 m;  tr = 2.00 s

Find:  L0 ;  t0 ;  L1 ;  t1 ; 

Scheme for time and length see below on the Figures 1 and 2 form Phys. textbook. 

observed length  and time  will be:

L0 =  Lr 
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for an observer on the ship time and length are the same as for the observer at rest:

L1 = Lr

 t1 = tr

	[image: image3.jpg]f
Beginning Ending

event OM event
Observer on earth

(b






	Figure 1  (a) The astronaut measures the time interval t0 between successive “ticks” of his light clock. (b) An observer on earth watches the astronaut's clock and sees the light pulse travel a greater distance between “ticks” than it does in part a. Consequently, the earth-based observer measures a time interval t between “ticks” that is greater than t0.


	



	Figure 2 (a) As measured by an observer on the earth, the distance to Alpha Centauri is L0, and the time required to make the trip is t. (b) According to the passenger on the spacecraft, the earth and Alpha Centauri move with speed v relative to the craft. The passenger measures the distance and time of the trip to be L and t0, respectively, both quantities less than those in part a.


2) You have a pulse rate of 80 beats /min, and your physics  professor in a  spaceship is moving with a speed of 0.85c relative to you.

(a) according to your  professor, your pulse rate is 1) greater than 80 beats/min. 2) equal to 80     

beats/min or 3) less than 80beats/min Why?. 

a pulse rate of 80 beats /min means  frequency f = 80 b/min on the Earth and f0 in the spaceship.

See Fig.1 above.     Since (t > (t0       and f ~ 
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answer:  pulse rate is  greater than 80 beats/min. 

 (b) what is the length as measured by the astronaut?

 (c) Which is the proper length?

For b and c for an observer on the ship length are the same as for the observer at rest
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