Physics 202 – Third Exam  March 29, 2007
Ignore the sign of the answer. 

Answer ‘e’ is to be used as ‘none of the above’, ‘cannot be answered’, etc

You may not have a cell phone or any electronic device (other than a non-programmable calculator with one memory and two pencils at your desk during the exam. 

You may not have any paper even blank paper or notes at your seat.  

You are to take your test questions home with you and only submit your answer sheets. 

The +z direction is out of the paper toward your face and +x is to your right, +y up the page.

1. Consider a circuit with L = 4, R= 3, and V=6 in series and connected at time t=0 by closing a switch.   Then the time constant is?   a. 0.75   b. 0.5   c. ~ 1.33    d.  1.9  
2. In the last problem, what is the current at a time of t= 4 ?  a. 0.75   b.  1.33  c.  0.5  d. ~ 1.9   
3. If the battery is suddenly removed and replaced by a conducting wire, will the current instantly go to zero?  a.  yes  b. ~no  c. it cannot be decided

4. Consider a circuit with L =5 and C=6 connected in series with the capacitor charged and no current flowing at time t=0.  What is the angular frequency? a. ~ 0.18   b. 1.2   c. 5.48   d.  5.44   
5. In the last problem what is the frequency? a.  1.2  b. ~  0.029   c. 34   d. 0.554   
6. In the last problem what is the period? a. 1.2   b. ~ 34   c.  0.029  d. 0.554    
7. Consider a convex spherical mirror with a radius of curvature of R=4. What is the focal length? a.  1     b.  ~ 2     c.  4     d.  8  
8. If a convex mirror has a focal length of 5 and an object of height 2 is a distance of 30 away from the mirror then what is the image distance? a. 5   b.  2  c.  10  d.   ~ 6
9. What is the height of the image? a. 5   b. ~ 0.2   c. 2   d. 0.5   
10. Is the image?  a. real and erect  b. ~ virtual and erect   c. real and inverted   d. virtual and inverted   
11. If a thin convex lens has a focal length of 4 and an object of height 4 is a distance of 16 away from the lens then what is the image distance? a. 0.1875   b. 0.1993   c. ~  5.33   d. 6.43   

12. What is the height of the image? a. ~ 1.33   b.  0.75     c.  1.5     d.  2  

13. Is the image ? a. real and erect  b.  virtual and erect   c. ~ real and inverted   d. virtual and inverted     

14. EM radiation of wave length 3 mm impinges upon two slits (openings in a flat surface) a distance of 9 mm apart.  What is the angle to the second destructive (dark) band?  a. 20   b. ~ 30   c. 40   d. 37.5   
15. In the last problem what is the angle to the first constructive (white) band away from the central bright point?  a.~ 19   b. 22   c.  24  d. 32   
16. If the velocity of light in a clear substance is 2E8 then what is the index of refraction of that substance?  a. 0.66   b.  ~ 1.5   c. 0.75   d.  0.33  
17. For a substance of index of refraction of 2, what is the critical angle for total internal reflection?  a. 10   b. 15   c. ~ 30   d. 42   
18. What is special about Brewster’s angle?  a. ~ it is polarized      b. it is scattered      c.  it is diffracted     d. it is refracted   
19. A length of 4 m is moving by you at a velocity of 2.9999E8.  What is the observed length of the object?  a. 4   b. 1.33   c. ~ 0.33   d.  0.03  
20. What is this called?  a.  Time dilation  b. ~ Lorentz contraction   c.  Doppler effect  d. Einstein shortening    
21. If a clock on this object has an elapsed time of 25 seconds, how much time elapses to you as you observe it passing?   a. ~ 3062   b. 0.25   c. 0.33   d. 344   
22. What is this called? a.  ~ Time dilation  b. Lorentz contraction   c.  Doppler effect  d. Einstein shortening     
23. If a mass of 5 kg is moving at this speed, what is its total energy?  a. ~ 5.5E19   b.  4.3E18   c. 4.3E19    d.  4.3E20
24. What is its relativistic momentum?  a.  3.6E11  b.  6.3E11  c. ~ 1.8E11   d. 4E11      
25. What is the rest energy in Joules of a mass of 5 kg.   a. 5E16   b.  5E18  c. 4.5E20   d. ~ 4.5E17   
26. Which was not one of Einstein’s three assumptions in building the theory of special relativity? a. equations of physics are the same in all inertial frames   b. c = constant independent of the motion of the source and observer   c. ~ acceleration and gravitation are indistinguishable  d. the relationship between space and time of two moving frames is linear   
27. What famous generally accepted law was proven wrong by general relativity? a.  F = ma  b. ~ F = GmM/r^2    c.  p = mv  d. E = m c^2    
28. What experiment was critical to proving that general relativity was correct? a. ~ the bending of starlight by the sun   b.  the elevator experiment   c.  the rotating platform experiment  d. the atomic (nuclear) bomb   
29. What kind of particles go faster than the speed of light?  a. mass zero particles b. antimatter   c. ~tachyons    d.    
30. What kind of particles have negative energy? a.   tachyons  b. ~  antimatter   c.    d.    
31. For a prism, is the red light bent? a. the most   b.  ~ the least   c. it varies   d.  the same amount of bending 
32. For a rainbow which is higher in the sky green or blue  a. ~ green  b.  blue   c. it varies   d. they are at the same height   
