
Ph 212 – Final Exam Part 1 – Wednesday Version							Winter 2014


Please answer all 20 conceptual questions.  Remember, even on multiple-choice questions, showing work can help maximize your partial credit.


1. (3 points)  Must an object be actively rotating to have a moment of inertia?    Yes       No
Using words and no equations, explain your answer:









[image: no title provided]2.   (3 points)  A student gives a quick push to a ball at the end of a massless, rigid rod, as shown in the figure, causing the ball to rotate clockwise in a circle as shown. The rod's pivot is frictionless.
		
a. Using standard sign conventions, as the student is pushing, the torque about the pivot is:
  up			  down		
  to the left and down	  to the right and up
  Into the page		  Out of the page	
  Zero			  Not enough information is given

b.  After the push is complete, the angular acceleration is pointing:
  up			  down		  to the left and down		  to the right and up
  Into the page		  Out of the page	  Zero		

[image: no title provided]3. (3 points)  Put a > ,  < , or = in each case below in order to compare the quantities indicated:
a.  KEleft      KEright
b.  Lleft         Lright
c.   Ileft         Iright


4. (3 points) In the figure here, what is the direction of the net gravitational force on the particle of mass M due to the other particles, each of mass m, that are arranged symmetrically relative to the y axis?
m
m
m
m
M
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5.  (3 points)  A 1500kg satellite and a 1700kg satellite follow exactly the same orbit around the earth.
a.  What is the ratio F1/F2 of the force on the first satellite to that on the second satellite?







b.  What is the ratio a1/a2 of the acceleration of the first satellite to that of the second satellite?









6.  (5 points)  An object is undergoing simple harmonic motion with at a frequency of 2 Hz with a total swing distance of 3cm.  
a.  Complete the position vs. time and the acceleration vs time graph that would match a velocity graph that is described by the equation v(t) = vmaxsin(t).
b.  Put in appropriate numerical values in the two boxes on the axes of position vs. time graph.
c.  Put in the appropriate numerical value in the one box on the vertical axis of accel. vs. time graph.
t
t
s
a
         cm
     cm/s2
    s









7.  (3 points)  Equation 14.25 in the textbook states that ½kA2=½m(vmax)2.
What is the physics behind this equation?






[image: ]
8. (3 points)  Three blocks of identical size, A, B, and C are to be gently placed into a large tank of water.  Block A has a density of 1.5 g/cm3,  Block B has a density of 0.8 g/cm3, and Block C has a density of 0.5 g/cm3.  In the figure on the right, carefully draw blocks A, B, and C in their final equilibrium position.
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9.  (3 points)  Wind blows over the house in the figure. A window on the ground floor is open.
Which of the below is true?
[image: no title provided]
  The air goes in the window and out of the chimney.
  The air goes in the chimney and out the window.
  The air remains stagnant in the house.





10a.  (1½ points) Which sound wave has the shortest wavelength in air at standard temperature and pressure?  A sound wave of frequency 100 Hz, or a sound wave of 1000Hz.
  f = 100 Hz                f= 1000 Hz	  They have the same wavelength
  There is not enough information to know.


10b.  (1½ points) Which wave has the shortest wavelength in air at standard temperature and pressure?  A light wave of frequency 1000Hz or a sound wave of frequency 1000Hz?
  a light wave with frequency of 1000 Hz	  a sound wave with a frequency of 1000 Hz
  they have equal wavelengths			  light waves don’t have wavelengths
  There is not enough information to know.


11. (2½ points) Which of the following increases when a sound becomes louder? 
  Frequency		  Wavelength
  Amplitude		  Period
  Velocity		  None of the above

12. (2½ points)  In a double-slit interference experiment, which of the following actions (perhaps more than one) would cause the fringe spacing to decrease?
  Decreasing the wavelength of light			  Decreasing the slit spacing
  Decreasing the distance to the viewing screen	  Submerging the entire experiment in water

[image: C:\Users\taddayr\Pictures\ControlCenter4\Scan\CCI03092014.jpg]

13. (2 points) A light wave travels from vacuum, through a transparent material whose index of refraction is n = 2.0, and back to vacuum.  Finish drawing the snapshot graph of the light wave at this instant. 
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14. [image: ](2 points)  The picture on the right shows the crests of a light wave traveling from top to bottom hitting a double slit.   Do you observe constructive of destructive interference along the line of the arrow pointing from the double slit to the lower right?









15. (3 points) When solving for the moment of inertial of the football whose shape is defined as shown in the picture your work will look something like this.

[image: ]
In the picture, clearly identify…:

a)  a possible dx

b)  an r associated with the dx you indicated

c) a dm associated with the dx you indicated




16.  (2 points)  Consider one point on an object near a lens.  
Using ray optics, what is the minimum number of rays needed to locate its image point?





17.  (1½ points)  For a refracting telescope to be useful to spot something far away…
   …the “thick” lens goes next to your eye.
   …the “thin” lens goes next to your eye.





18.  (2½ points)  Make sure that your name is on the front page of this exam, take a deep breath, turn this part in and pick up Part 2 of the exam.
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Ph 212—Final Exam—Part 2 – Wednesday Version	Winter 2014


For part 2 of the exam complete any five of the six following pages.  You must clearly denote which problem you don’t want to have graded.  Denote the page you don’t want graded by circling and crossing out the score on the bottom left hand corner of the page that you don’t want to be graded.  If you don’t cross out a score, I will assume that it is the last question that you wanted crossed out.

Meanwhile, do well, always show all of your work and have a great Spring Break!

Some useful constants:
G = 6.67·10-11 Nm2/kg2
Mearth=5.98·1024kg
Msun=1.99·1030kg
Radius of Earth = 6.37·106 m
Radius of Sun 6.96·108 m
Earth’s mean dist. From Sol: 1.50·1011 m
h = 6.63·10-34 J·s
c = 3.0·108 m/s
melectron = 9.11·10-31 kg
water = 1.00 g/cm3
Hg = 13.6 g/cm3
air = 1.20 kg/m3 (at STP)
vsoundinair = 343 m/s (dry at 20) 


Some potentially useful equations:



















dsinm = m

ym = Ltanm



Some potentially useful Moment’s of Inertia:  



n1sin1 = n2sin2



E = hf
 = h/p







 The Electromagnetic Spectrum

[image: http://images.google.com/url?q=http://www.yorku.ca/eye/spectrum.gif&usg=__0aNH2OsdgRpfyU5P9PSlF1Y0J0I=]












1. (10 points) Here is a diagram of Oumuamua.  If Oumuamua has a mass of M and a length of L.  What is the magnitude of gravitational attraction on a space probe of mass m placed a distance d above the right end of Oumuamua?
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[image: 12.P70.jpg]2. (10 points)  The two blocks in the figure are connected by a massless rope that passes over a pulley. m1=4.0kg and m2=2.0kg.  The pulley is d=12cm in diameter and has a mass of Mp=2.1kg. As the pulley turns, friction at the axle exerts a torque of magnitude pulley=0.54Nm.  The heavier mass, m1, starts a distance h=1.0meters above the ground.

At what speed does the m1 hit the ground?

Full credit will be given for a fully symbolic solution as well as for a numeric answer. 







[bookmark: _GoBack]
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3.  (10 points)  What does the top pressure gauge read?   Take oil=0.90g/cm3.   As always, you must show all of your work for full credit.8m















































10 


4. (10 points) You are traveling through the solar system at a speed that is a sizable fraction of the speed of light.  You point a DVD such that it reflecting sunlight on the ceiling.  You discover it casts three bright spots on the ceiling 57cm above the DVD.  The center spot is the brightest and the two dimmer spots are 2.30m apart.  You suddenly remember from physics class that the distance between the tracks in your DVD is 0.74m.  Taking the brightest color of the sun to be green at  = 550nm answer the following questions:

a)  Are you moving toward or away from the sun?










b) How fast are you moving toward or away from the sun? 
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5.  You are given a convex lens that has a focal length of 3cm.  An object 2.0 cm tall is placed 5.0cm away from the lens.  Treating the lens as a thin lens, find the position and magnification of the image using the two methods below:
 a) Use the rules of ray optics to geometrically find the position and magnification of the image.





















b) Use the lens equation and the magnification equation in order to find the position and magnification of the image.
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6.  An electron is placed in an atomic box of length L that is open at one end .  This can represented as an “open-closed” tube such as those we saw in the chapter on standing waves.  
a. (3 points)  Draw a picture that clearly shows the lowest three energy states for an electron in such an “open-closed” box.










b. (3 points)  Clearly derive a symbolic equation that will predict the allowed energy states for an electron in such a box.  Your answer should be in terms of melectron, L and any other relevant constants of the universe.











c. (2 points)  If the length of the box is 2.0m, how much energy is needed for an electron to go from the ground state to the first excited state in this system?






d. (2 points)  What wavelength of light is needed to excite an electron from the ground state to the first excited state in this system?  
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Wave Optics

17.1 Whatis Light?

1. A light wave travels from vacuum, through a
transparent material, and back to vacuum. What is
the index of refraction of this material? Explain.

2. A light wave travels from vacuum, through a
transparent material whose index of refraction is
n=2.0, and back to vacuum. Finish drawing the
snapshot graph of the light wave at this instant.

17.2 The Interference of Light

3. The figure shows the light intensity recorded by a 5 mm
detector in an interference experiment. Notice that the
light intensity comes “full on” at the edges of each
maximum, so this is not the intensity that would be
recorded in Young’s double-slit experiment.

a. Draw a graph of light intensity versus position on the
film. Your graph should have the same horizontal scale
as the “photograph” above it.

Intensity

b. Is it possible to tell, from the information given, what the
wavelength of the light is? If so, what is it? If not, why not?

Position

17-1





