Physics 106

      
Review #2



Part I.  Multiple Choice.  

1. Two wires carry equal currents I, both going into the paper, as shown.  Path A is a circle of radius r encircling the two wires.  According to Ampere’s law, the integral of B(dL around path A is 
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(a)  zero
(b)  oI/2r
(c)  2Io
(d)  oI

(e)  o/2

3.  A magnet is moved into the interior of a solenoid as shown.  What direction does the induced current in the solenoid move on the side facing us?
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(a)  no current

(b)  
(c)  

4. A loop of area A = 0.002 m2 turns 90 o from a position parallel to a B field to a position perpendicular to it (i.e., with the field lines now passing through the loop).  If B = 3T and the time to make this turn is 0.005 seconds, what is the average emf induced in the loop during the rotation?

(a)  0.6V
(b) 0.0V
(c)  0.002V
(d)  0.006V
(e) 1.2 V
5. A circuit consists of an emf , a switch, a resistor R, and an inductor L, all in series.  The switch is initially open.  Immediately after the switch is closed, the current is

(a)  /R

(b)  /L

(c)  zero
(d)  L/R
(e)  e-L/R
7.  Two circular current loops are parallel to each other, and carry identical currents in the same direction.  In what direction is the net magnetic force on the current loop on the right?


(a)  to the left

(b)  upward

(c)  to the right


(d)  it depends on the direction of the currents.

(e)  There is no net force, only a torque.

9.   A capacitor C = 8 F initially holds a charge of 8 C.  It is connected to a resistor R = 1 M at t = 0.  At what time is the charge on the capacitor reduced to 4 C?

(a)  5.6s 
(b)  8.0 s
(c)  4.0 s
(d)  16.0 s
(e)  11.5 s

10.  A loop of wire is in a B-field, perpendicular to the field lines.  It is pulled out of the field, to the right.  What direction does the induced current, if any, flow in the loop?  Note that the field points into the paper.

x x x x x x x

x x x x x x x

x x x x x x x

x x x x x x x

(a)  clockwise
(b) counterclockwise   (c)  no current


(d)  first clockwise, then counterclockwise   

(e)  first counterclockwise, then clockwise.

11.   A current flows in the long wire below, in the direction shown.  Current flows clockwise in the loop, as shown.  Find the direction of the force the wire exerts on the loop.




(a)  up

(b)  down
(c)  out of the paper

(d)  into the paper

(e)  there will be no net force, only a torque.

14.  A proton moving to the north ( at a constant speed enters a uniform magnetic field pointing east (.  There is also an electric field present.  If the proton is not accelerated as it passes through this combination of E and B fields, in what direction does the E field point?

(a)  south (
(b)  west (
(c)  vertically up (
(d)  vertically down  x

(e)  to the southwest 

15.  A current loop lies in the plane of the paper as shown.  The current is counterclockwise.  Parallel to the paper is a B field which points to the right.  This current loop will experience only:


(a)  a force to the right

(b)  a force to the left

(c)  a torque bringing the left side of the loop out of the paper ( and the right side into the paper).

(d)  a torque bringing the right side of the loop out of the paper ( and the left side into the paper).

(e)  both a force and a torque

Part II.  Problems.  

16.  A wire of length L = 0.4m and mass m = 0.01 kg is suspended by light wires of negligible mass.  A current I1 = 25A flows through it.  What current I2 must flow through a long wire placed 1.0 mm below the first one, in order that the magnetic force on the short wire cancel its weight?  What direction should I2 flow, if I1 is to the right as shown?




17.  Write down an expression for the current as a function of time for the circuit shown.  Assume the switch is closed at t = 0.
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18.  A proton enters a magnetic field B = 0.04T at a speed of 6 x 106 m/s.  The proton’s velocity makes an angle of 30o with the field. (a) What is the magnitude of the force on the proton just after it enters the B field?


(b)  What is the direction of this force (indicate on the figure)? 

(c)  What is the path of the proton after entering the field?

19.  A metal bar slides on conducting rails connected by a resistor as shown.  The system lies perpendicular to a magnetic field of 3.0T.  What force is required to pull the bar to the right at a speed of 5 m/s?  The length of the bar is 0.2m.  





20.  A capacitor C = 10F is initially charged to Qo = 10-5 C.  At t = 0 it is connected to an inductor L = 20 mH, forming an LC circuit.  Describe the resulting current:  give its maximum value and find the frequency of oscillations.
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