PH113 PHYSICS III    Test 4 (Sample) 
Name:______________________                                          Box No.:_______________

1. Answer all questions. 

2. All questions carry equal points.

	Problem number
	Score

	Problem (1) 25 points
	

	Problem (2) 25 points
	

	Problem (3) 25 points
	

	Problem (4) 25 points
	

	Total --  100 points
	


Question 1:

A 200 MW laser pulse of diameter 4.00 mm of pulse duration of 20 ns is focused with a lens to a diameter of 2.00 m.  

a) What is the laser beam’s power at the focal point?  
 b) What is the laser beam’s electric field before it is focused by the lens?

c) What is the energy of the laser beam at the focal point?

d) If an absorbing material is placed at the focal point, what radiation pressure does it experience?

Question 2:

A proton is fired with a speed of 1.0 x 108 m/s through a parallel plate capacitor as shown in the figure. The capacitor’s electric field is 1.0 x 105 V/m. The capacitor plate is 5.00cm long. 
a) How much does the proton deviate from its path in the capacitor? 


b) What magnetic field strength and direction must be applied to allow the proton to pass the capacitor with no change in the speed and direction? 

Question 3:

An earth-orbiting satellite has solar-energy-collecting panels with a total are of 4.0 m2. 
a) If the sun’s radiation is perpendicular (which is 1.4 kW/m2) to the panel and is absorbed, find the average solar power absorbed by the panels. 

b) What is the average force associated with the radiation power? 
Question 4:

A space traveler 25 years old takes off from earth and moves at speed of 0.99c toward the star Vega, which is 26 light years away. One light year is the distance traveled by light in one year. 

a) How much time has elapsed by earth clocks when the traveler reaches Vega? 
b) How much time has elapsed by earth clocks when earth observers receive word from the traveler that she has arrived?  
c) How old will the traveler be when she reaches Vega according to her clock? 
Relevant equations:
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