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DEPARTMENT OF PHYSICS

PH203, Physics I

Written Partial Review I

1.
Instructions:


a.
Bring only your hand-held calculator, a straight-edge, and pencil(s) into the examination room.


b.
Check your exam for five problems and two bonus problems on eight pages.  Write your name and section at the top of each page.  Check for the Physics Reference Card provided with the exam.


c.
For calculation problems, show all work; partial credit may be given for correct 


work shown.


d.
Take up to 55 minutes to complete the examination.  If you leave early, record 


your time of completion above.


e.
Bonus problems are optional.  

2.
An instructor is in the hall.

3.
Grading summary (for instructor use only):

	
	
	
	

	PROBLEM
	WEIGHT
	SCORE
	

	1
	
85
	
	

	2
	
35
	
	

	3
	
70
	
	

	4
	
95
	
	

	5
	
65
	
	

	SUBTOTAL
	
350
	
	

	BONUS
	
20
	
	

	TOTAL
	
350
	
	________%


85
1.
Your chemical platoon is tasked with conducting a route reconnaissance that 



includes an area that has been contaminated by radioactive fallout.  Your 



commander has given you a “turn-back” dose of 32.7 cGy; this is the dose at 



which you must start to return from your mission so as not to over-expose your 



soldiers.  While conducting the reconnaissance, one of your soldiers is exposed to  



gamma radiation with an average energy of 388 keV per decay.  The absorbed 



activity of the source is 4.68 x 108 Bq for 17.3 minutes. 
(55)

a.  Calculate the absorbed dose for a 62.4-kg soldier.
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(30)

b.  The gamma rays have a relative biological effectiveness of 0.986.  Calculate the 



dose equivalent for this soldier.
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2.
Your special operations scuba team is conducting a raid on an enemy beach fortification.  From underwater, you use your laser designator to illuminate an enemy position for an incoming laser-guided bomb.  When the enemy position is successfully illuminated, the angle of incidence of your laser beam at the water-air boundary is 23.2o, and the angle of refraction of the beam is 32.4o.  Assume that the index of refraction of the air is 1.00.

 (25)

a.
Calculate the index of refraction of the water.
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(10)

b.
Indicate the angle of incidence and the angle of refraction of the laser beam on the sketch below.
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3.
The objective lens of a sniper scope forms a real image 4.76 cm from the diverging lens of the eyepiece.  The diverging lens of the eyepiece uses this real image as an object to form the image that the sniper sees.  This final image is smaller than the real image by a factor of 0.332.
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a.
Construct a three-ray diagram to graphically locate the image formed by the eyepiece lens of the scope.  Draw real rays as solid lines and virtual rays as dashed lines.  The focal points for the diverging lens are labeled “F.”  Is the image real or is it virtual?  Circle the correct answer.  
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b.
Calculate the focal length of the eyepiece lens.
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4.
On a cold, windy night in Iraq, you inspect one of the checkpoints that your platoon is manning on the outskirts of Baghdad.  Just beyond their perimeter, your soldiers at this checkpoint emplace an early warning device composed of a length of string with some cans hanging from it.  Your soldiers disable the warning device by untying one end and removing the cans.  The wind creates a traveling sinusoidal wave on the string as depicted in the sketch below (t = 0).  The wave is traveling at 20.6 m/s to the right.
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a.  Write the function describing this wave.  Calculate all constants.
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(35)

b.  Calculate the transverse speed of the string at a point 1.68 m from the left end at 



t = 4.33 s.
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5.
The liquid crystal display (LCD) of your laptop computer can be modeled as three 


stacked polarizing sheets with an unpolarized backlight behind them.  The first 


and third sheets have their polarization directions fixed at a 90.0° angle to each 


other.  The polarizing direction of the second (center) “sheet” can rotate with 


respect to the other two sheets.  In the case where the polarization direction of the 


center “sheet” is at an angle of 32.2°  to the polarizing direction of the back sheet, 


calculate the fraction of the initial backlight intensity that emerges from the 


LCD.
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BONUS1
In problem 1 of this test, the relative uncertainty in the energy per decay is


0.0051, the relative uncertainty in the time of exposure is 0.0058, and the 


relative uncertainty in the activity is 0.0021.  
(5)

a.  Calculate the absolute uncertainties for each of the three quantities 



listed above.
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(5)

b.  Report the most precise measured quantity as a confidence interval.
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10
BONUS2
Calculate the magnitude of the angular separation caused by chromatic 


dispersion between red light and green light, when a ray of light carrying 


light of both colors passes through the short faces of the prism indicated 



below.  The speeds of red and green light in the prism are 2.8258 x 108 m/s 


and 2.7999 x 108 m/s, respectively.  The light strikes the prism at an angle 


of incidence of 33.7° from air.
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