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PHYSICS 251: TEST 3     4/7/10      
Dr. Varriano    




NAME:______________________PRIVATE 

Do all 8 problems.  Show all of your work in the space provided to receive partial credit.  You may use additional sheets of paper if necessary.  Put your final answer to each question on the line provided unless instructed otherwise.

Directions used on test:
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     into page



clockwise


(-x)left

right(+x)
      
   out of page



  counter-











clockwise


  down (-y)


___________________________________________________________________________________________________________

1. [16 pts] 

Consider a uniform magnetic field of 0.05 T pointing to the left.

(a) Find the magnetic force exerted upon electron A which is traveling up at 4x106 m/s.

size  3.2x10-14 N
direction   into page
(b) Find the magnetic force exerted upon electron B which has the following components of velocity: vx = 4x106 m/s , vy = 4x106 m/s.

size  3.2x10-14 N
direction   into page
(c) ) Find the magnetic force on electron C which is traveling to the right at 4x106 m/s.

Size zero    

direction   none
(d) Pick the word which best describes the trajectory of the previous three electrons.  (Circle the best choice for each electron.)


electron A :   
circular

straight line
   spiral

electron B :   
circular

straight line
   spiral

electron C :   
circular

straight line
   spiral
2. [16 pts] 

A positively charged particle is accelerated to the right between Plates 1 & 2 to a speed of 8x106 m/s.  It then enters a velocity selector.  Plates 3 and 4 are separated by 2 cm.  The voltage difference between plates 3 and 4 is 250 V with plate 3 at the higher voltage.





(a) Which plate is at the higher voltage?  Plate 1 or Plate 2?

                                                                   Plate 1
(b) Find the size and direction of the electric field between the plates 3 and 4.

Size of electric field 12500 V/m
Direction of electric field  down
(c) What should the magnitude and direction of the magnetic field be so that this particle travels through the selector undeflected?

Size  1.56 mT
Direction  into page
(d) Would your answer to (c) change if this was a negatively charged particle? (yes or no)

   no
3. [10 pts]

The positively charged particle in Problem 2 now enters a chamber with a uniform magnetic field of 0.3 T directed into the page.

(a) Does the particle travel clockwise or counterclockwise inside the chamber?



            CCW
(b) The diameter of the particle’s orbit inside the chamber is 55.56 cm.  Find the charge to mass ratio of this particle, i.e. find the ratio of |q| / m.
 9.6 x107 C/kg
(c) What kind of particle is this particle? (Circle one choice from the list below.)


electron          proton          alpha particle          neutron          He+
1



4. [10 pts]

Consider the long solenoid shown below.   It has 20 turns per cm and a radius of 0.5 cm.  It is wrapped around air.

(a) Find the size of the magnetic field on the axis of the solenoid if 0.45 Amps flows through the solenoid.  Express the field in Gauss.

  11.3 G
(b) The side of the solenoid near point P is the South magnetic pole.  Which way does the current flow? (Circle correct choice.)


from P to Q          from Q to P
5.[10 pts]

Consider two circular loops of wire that have the same central axis and are separated by a distance of 20 cm.  The radius of each loop is 15 cm.  The figure shows the loops viewed from the side.  A current of 2 A flows around each loop as shown in the figure.  The current goes into the page at the tops of the loops and comes out of the page at the bottoms.  Point P is 10 cm from the center of each loop.

Find the size and direction of the net magnetic field at point B.  

Size   9.6 (T
Direction   to the left


6. [14  pts]

Consider the two long, parallel wires shown.  The wires are separated by 5 mm.  Wire 1 has a current of 3 A  flowing downwards.  Point A is 5 mm from Wire 1.  

(a) In which direction is the magnetic field at point A due to the current in Wire 1?

  Into page

(b) If you wish the net magnetic field at point A to be zero, find the size and direction of the current required in Wire 2.

Size  _ 6 A

Direction (Circle one.)       up  /    down  
7. [12 pts]

A small generator uses a coil with 1000 turns.  Each turn has a cross-sectional area of 20 cm2.  The coil is situated in a field of 0.05 T supplied by a magnet.  The coil is rotated at 1200 revolutions per minute (rpm).

(a) Find the rms voltage supplied by the generator.

 8.9 V
(b) Find the period of the voltage signal.

  1/20 s
(c) The voltage supplied by the generator can be written as V(t) = VM sin((t).  What are the values of VM and (?

VM =   12.57 V
( =   40( rad/s
8. [12 pts]

Draw arrows next to the resistors labeled R in the directions of the induced currents through the resistors.  If there is no induced current, write "none" next to the resistor.
(a) magnet is held stationary




(b) switch is closed

(c) magnet is pulled to left





(d) bar is moved to right
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The sketches are not shown on this practice test. Review these types of problems!
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Review!
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