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Curriculum
 describe gravitational and electric field strength at a 

given distance from a mass or a point charge, using the 
equations 

 calculate the values for g and E , using the 
corresponding field-strength equations



Equations for fields
 Fields can be calculated using equations when an exact 

value is needed.

 A field will usually be calculated using a test body (an 
object that is put in the field).



Gravitational Field Strength
 What do you think happens 

to earth’s ability to pull 
masses in as they get farther 
and farther away?

As distance increases the gravitational 
force decreases

The strength of Earth’s gravity field depends on the distance 
from the center of the earth and on the types of rocks 
beneath the surface. 

The larger the masses the larger the gravitation field



 Gravitational field strength has in inverse relationship 
to distance away

 Ex: if the distance is doubled, the gravitational force 
reduces to a quarter its original strength. 
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Gravitational Field 
Strength

 What is better at pulling 
things in, the earth or the 
moon?

The earth b/c it has more mass

 Gravitational field strength 
has a direct relationship to 
the mass creating it.



Formula

 g = Gravitational Field Strength (N/kg or m/s2)
 G = Universal Gravitational Constant (N·m2/kg2)
 m = Mass of source (kg)
 r = distance from center of source (m)

2r
Gmg =

The force per unit mass that an object would experience if 
placed in a gravitational field.
As distance from source increases, field strength decreases.
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Example
 Calculate the gravitational field experienced by 

someone standing on the surface of the earth

2r
Gmg = G =  6.67 x 10-11

m= 5.98 x 1024

r= 6.37 x 106

=9.82987 m/s2



Example
 How far away far away from the sun would you be if 

you experience the same gravitational field as someone 
standing on the surface of the earth? (hint: use your ‘g’ 
value from the previous question)

2r
Gmg =

Looking for r

G= 6.67 x 10-11

g= 9.82987
m=1.99 x1030

=3.675 x109 m



Board Question
 If the moon has a mass of 7.35 x 1022 kg, and has a 

radius of 1.74 x 106 m, calculate the gravitational field 
on the surface of the moon.

 Is this bigger or smaller than the value on earth?

 Why is it smaller?

2r
Gmg =

1.619252

smaller

Less of a gravitational pull b/c the moon has 
less mass



The effect of inverse squared
 If you went double the radius away from earth, 

calculate the gravitational field

 If you went triple the radius away from earth, what 
calculate the gravitational field

 If  you double the radius, the g field gets 4 times 
weaker

 If you triple the radius, the g field gets 9 times weaker

2r
Gmg =



Gravitational Force (Fg)
 The mass on an object created by the field.
 Calculate using:

Fg = mg

Fg = force of gravity (N)
m = mass of object (kg)
g = acceleration due to gravity (m/s2).



Example
 The moon has an average radius of 1740 km and a mass 

of 7.35 x 1022 kg.
 Calculate the gravitational field strength of the 

moon.
 If an astronaut with a mass of 100kg was on the moon, 

what is the force of gravity on the astronaut?



Calculate the gravitational field 
experienced

 *convert km to m!

 =1.6192 N/kg

2r
Gmg =



Calculating force of gravity
 Fg = mg

 161.92 N



Questions
 What can create an electric field?

 How do we tell the direction of an electric field?

 What happens to the electric field the further away we 
get from an object creating the field?

A charge

A positive test charge

Less of a pull
Strength decreases 



Formula

 |E| = electric field (N/C)
 k = coulomb’s constant (8.99 x 109 N·m2/C2)
 q = charge creating the field (C) 
 r = distance away from the field (m)

Electrical Field Strength (E)



Example
 Determine the electric field 90.0 cm north of a -

9.50μC charged object. Step 1: convert charge to C 
and cm to m!



=1.05 x 106 N/C



Example
 What is the charge of an object giving off a 43.0 N/C 

field 30 cm away from the object?

 4.3 x 10^-10 C



Board Question
How far away would you have to be 

from a 720 μC van de graaff generator 
to experience an electric field of 100 
N/C?

254.41698 m
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