PH 106

Review I

1. If the force between two protons is 10 N at a separation of d, what will the force be when they are a distance 3d apart?

(a)  90N

(b)  30N  
(c)  10N

(d)  3.3N
(e)  1.1N
2. Point charges q1 = +2C, q2 = +4C, and q3 = -3C are located at the corners of a square of side 0.2m as shown. What is the magnitude of the net electrical force exerted on charge q2?


q1 (




q2 (

q3 (
(a)  4.5N
(b)  0.9N
(c)  3.2N
(d)  0.64N
(e)  0.0N

3.  The closed surface S surrounds two point charges q1 = +q and q2 = -q.  What is the net flux leaving this surface?

 (a)  zero
(b)  q/o
c) -q/o
(d) 2q/o


 (e)  The answer depends on the shape and size of the surface S. 

4.  Two concentric, hollow, conducting spherical shells carry charges of Q1 = +3C (inner shell) and Q2 = -8C (outer shell).  What is the net charge on the outside surface of the larger sphere?




(a)  zero
(b) 3C

(c) -8C



(d) C
(e) -3C

5.  The electric field along the axis of a charged ring, at a great distance r away, is proportional to:

(a)  1/r3 
(b)  1/r2
(c)  1/r

(d)  r

(e)  a constant

6.  The closed surface S (a cube of side L) encloses part of a sheet of charge as shown.  If the charge density (coulombs/m2) on the sheet is what is the net flux leaving this surface?





(a)  zero
(b)  /o
c) 2/o
(d) L2/o
(e) L/o
7.  Two very long concentric hollow cylinders have charge densities of and2, respectively.  Their radii are R1 and R2, respectively, with R1 < R2.  What is the magnitude of the electric field in the region between the cylinders, at a radial distance of r from the center?





   r



(a)  zero
(b)  2ke1/r

(c) 2ke1/R1

(d) ke+2)/r



(e) ke+2)/R1
8.  Two conducting spherical shells are concentric.  The charge on the inner shell is Q1 and the charge on the outer shell is Q2.  How much charge lies on the outer surface of the smaller shell?











     ?

(a)  none
(b)  Q1

(c)  Q1/2
(d)  Q1 - Q2
(e)  -Q2
9.  Three charges are placed at the corners of an equilateral triangle as shown.  The charges are equal in magnitude, but differ in sign as shown.  What direction is the force on the charge at the top of the triangle?





      + (



+  (


-  (
(a)  (
 
(b)  (

(c)  ( 

(d)  (  
(e)  F = 0.

10.  The electric field due to an electric dipole varies, at large distances, as 1/r3.  If the field is E at a large distance R from a dipole, what will it be at a distance of 2R?

(a)  E/3

(b)  9E

(c)  E/9

(d)  E/8
(e)  E/6

11.  Charges q1 = 2C, q2 = 3C and q3 = -2C are placed at the corners of a square as shown.  In what direction is the net force on charge q2?


(a)  

(b)  

(c)  

(d)  

(e) 
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12.  The net flux leaving a closed surface S is zero.  This means that

(a) the electric field inside S is zero. 

(b) the electric field inside S is a constant.

(c)  the charge distribution inside S has the same geometric shape as S.

(d) there are no charges at all inside S.

(e) the net charge inside S is zero. 

13.  A point charge q1 is placed at the center of two concentric, conducting spherical shells.  The two shells have net charges q2 and q3 respectively (i.e., q2 is on the smaller shell).  What is the net charge on the inside surface of the larger sphere?
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(a)  -q1

(b)  -(q1 + q2)
(c)  q1 - q2
(d)  -(q1 + q2) + q3
(e)  zero

14.  A proton enters a uniform electric field with an initial velocity of 6 x 105 m/s in the x direction.  The field has a strength of 900 N/C, and is in the -y-direction, pointing from one plate to another as shown.  If the plates are 10 cm long, how far is the proton deflected below its initial position by the time it leaves the region between the two plates?

1 mm






        ?






10 cm

15.  A spherical shell of radius 0.2m and net charge 7C is concentric with another, larger spherical shell of radius 0.5m and net charge -3C.  What is the magnitude and direction of the electric field a distance 0.8 m from the center of the spheres (this point is outside both shells)?

5.624*104 N/C, pointing outward 






*

16.  An infinite non-conducting sheet of charge has a uniform surface charge density  = 5 C/m2.  What is the force on an electron a distance of 1 cm above this sheet?

4.4*10-14 N, pointing downward to sheet

17.  The electric field between two parallel conducting plates is 1000 N/C.  If the plates are separated by 0.002 m, what is the potential difference between the two plates?

(a)  1000 V
(b)  2 V
(c)  5 x 105 V

(d)  2.5 x 108 V
(e)  0.0 V

18.  When capacitors C1 = 8 F and C2 = 6 F are placed in parallel, the combination has an equivalent capacitance of:

(a)  14 F
(b)  0.29 F
(c)  3.43 F
(d)  7 F
(e)  48 F

19.  A wire 1 meter long has a resistance of 2 .  If I stretch this wire to make a single (thinner) wire of length 2 meters, what will be the resistance of the new wire?  (The wire’s volume remains constant)
(a)  2 .
(b)  4 .
(c)  8 .  
(d)  1 .
 
(e)  0.5.

20.  Find the equivalent resistance of this circuit.




      4.0 



V






        3.0

6.0






    4.0
(a)  10  
(b)  17 
(c)  1.6 
(d)  4.2 
(e)  6.2 

I want to make a heating coil that will convert electric energy to heat at a rate of 600 W when 120 volts is placed across it.  What will be the resistance of the coil?

(a)  24 
(b)  12 
(c)  4.2 x 10-3 
(d)  0.2 
(e)  5 

22.  An electron is accelerated from rest through a potential difference of 400 V.  How fast is it moving at the end?
  
(a)  3.6 x 1013 m/s
(b)  1.2 x 107 m/s
(c)  4.8 x 103 m/s
(d)  8.4 x 106 m/s
(e)  impossible to tell without further information.
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23. Calculate the drift speed of electrons in an aluminum wire carrying a current of 3A.  The wire has a cross-sectional area of 2 x 10-6 m2.  Aluminum has an atomic mass of 27.0 g/mole.  The density of aluminum is 2.7 g/cm3.  Avogadro’s number is 6.023 x 1023 atoms/mole.  Assume that there is one free electron per aluminum atom.   

1.5*10-4m/s
24.  What is the capacitance of a parallel plate capacitor consisting of two sheets of foil of dimensions 40cm x 20 cm, separated by 0.1 mm, with a dielectric of constant  = 2.5 between the two sheets?   1.77*10-8 F
25.  What is the current through the 3  resistor below?

0.61A
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