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Electric Current  
(Chapter 15 ­ Page 694)

In an electric conductor, current (I), is described as a quantity of 
charge (q) passing a point during an interval of time (t).

I   ­> C/s 
q  ­> C
t ­> s

I =  q
       t

Textbook: Page 696, #4­10

V = W
        qt

#4.  4.00 V (text: 40.0 V)
#8.  75 s (text: 57 s)
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 Symbol ­ Battery

postive terminal

negative terminal
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Conventional Current vs. Electron Flow

Conventional current means the flow of positive charge in a 
circuit.  The flow of negative charge is called electron flow.

Website

The anode of a device is the terminal where current flows in. The cathode of a device is the terminal 
where current flows out. 
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More Circuit Symbols 

Imagine a power supply such as a battery is connected to a load such 
as a  light bulb.  A switch allows you to open and close the circuit. 

Symbols are used to represent the elements of a circuit.

See Page 701 for more symbols.
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An open circuit means there is a break in the circuit that prevents 
current from flowing.  

A closed circuit means that all connections are complete.  A closed 
or continuous path exists allowing current to move around the 
circuit.

I

Open and Closed Circuits
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Ammeters vs Voltmeters

An ammeter measures the electric current through a circuit 
element. It is connected in what is called a series connection since 
the current moves through the circuit element and the ammeter one 
after the other.

ammeter

F

A voltmeter measures the electric potential difference across a 
circuit element.  It is connected in what is called a parallel 
connection since the voltmeter presents a path that runs beside the 
circuit element.

voltmeter

F
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Resistance to Flow of Charge

Frictional effects in conductors offer resistance to the current 
passing through them.  

Factors Affecting Resistance in a Wire

1. Resistance and Length

Resistance increases proportionately with the length of a 
conductor.  Assume a fixed diameter.

R α L

R1 R2

2. Resistance and Cross­Sectional Area

Resistance is inversely proportional to the cross­sectional 
area of a conductor. Assume equal length.

R α 1
       A

R1
R2

The result of combining the first two relationships above is: 

R α L
       A

This proportionality can be written as an equality if a 
proportionality constant is included.  In the case of resistance, 
the symbol used for the proportionality constant is the Greek 
letter rho (ρ) and it is called resistivity.  It is a property of the 
material from which the conductor is made.

R =ρL
        A

3.  Temperature
R α T

We will assume temperature is constant.

R1 R2

R1 R2

R ­> resistance (Ω)
ρ ­> resistivity  (Ωm)
L ­> length (m)
A ­> area (m2)
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Textbook: Page 708, #16­20

     V = W        I = q   
             q              t
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6 M Physics Songhag

Inverse Square Love

To the teacher: | guess love isu't really a “force”—or is
it? Ask your students to give specitic examples of the
inverse square law.

e —

Physies Songbag W 7

Inverse Square Love

I want (0 keep on getting closer, but we keep on getting farther apart.
Now you say that you're going away (o college, and that'll break my hearn.

Chorus: When we're twice as far apart, our love will only be one-fourth as
strong,
But she said, NO, NO, it’s not like the inverse square law,
You're absolutely wrong.

[ said, T think of our artraction, just like the force of gravity,

When the distance doubles, the pull is one-fourth, it’s like that with you and
e

Oh it's just like we both were magnets, with a force between the opposite
poles,

Proportional to one over distance squared, I can feel it in my soul.

Chorus

She said, that law also works with light and sound, radiation and electricity.
[t applies to much in this universe, but not to you and me.

And besides, T'll call you on the telephone, I'll write you every day,

And I'll be home for Thanksgiving, and that's not far away.

Last chorus:

S0 when we're twice as far apart, our love is gonna be just as strong,
It's not like the inverse square law, you're absolutely wrong.

© Copyright Michael Offun 1988
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Physics 122


Charge and Coulomb’s Law (Two Charges) 


1. How many electrons are needed to make up 25 C of charge?  


      (1.6 x 1020 electrons)


2. How many coulombs of charge do 1.88 x 1019 electrons have?


(3.01 C)


3. How many electrons must be removed from a small pith ball to give it a charge of 1.0 x 10-12 C?   (6.3 x 106)


4. How many excess electrons are on a ball with a charge of 2.04 x 10-17 C?


(128 )


5. Two charges, q1 and q2, are separated by a distance, d, and exert a force, F, on each other.  What new force will exist if:


a) q2 is doubled?


b) d is tripled?


c) q1 is halved and q2 is tripled?


d) q2 is doubled and d is tripled?


e) q1 is halved, q2 is one-fourth its original value and d is one-fourth its original value?



6.  A positive charge of 1.8 x 10-6 C and a negative charge of 1.0 x 10-6 C are 


       0.040 m apart. What is the magnitude of the force between the two charges?  


       (10 N).


7. A negative charge of 4.0 x 10-6 C exerts a force of repulsion of 7.2 N on a second charge.  The charges are separated by 0.050 m.  What is the sign and magnitude of the second charge?  (-5.0 x 10-7 C)


8. How far apart are two charges of 1.0 ( C and –1.0 (C if they exert a force of attraction of 440 N on each other?   (4.5 x 10-3 m)


9. What is the magnitude of the electrostatic force exerted by the proton in a hydrogen atom on the electron that orbits the nucleus when the electron is 


            5.3 x 10-11 m from the proton?   (8.2 x 10-8 N)


10. How far apart are two electrons if they exert a force of repulsion of 1.80 x 10-10 N on each other?   (1.13 x 10-9 m)


11. At what separation distance do two point charges of 2.0 (C and –3.0 (C exert a force of attraction on each other of 565 N?   (9.8 x 10-3 m) 


12. A distance of 0.64 m separates two neutral spheres.  If 2.0 x 1013 electrons are removed from one sphere and placed on the other, what is the magnitude of the force that exists between the spheres?  (0.23 N)


13. Two spheres, one with three times the charge of the other, are located 24 cm apart and exert a repulsive force of 72 N on each other.  What is the magnitude of the charge of the sphere with more charge?  (3.7 x 10-5 C)
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