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To evaluate the tension in the cord between the boxes we use the acceleration we have calculated to 
write

T=ma

T=12.0 kg∗1.82
m
s2=21.8 N

In the above “alternative solution” we consider the two boxes as one, with the cord supplying an 
internal force. 
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Chapter 5 Circular Motion and Gravity

In circular motion the direction of the acceleration is toward the center of the circle
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Deducing the magnitude of the centripetal acceleration. 

 1. The magnitude of the centripetal acceleration increases  as the curve gets sharper, I. e. as the 
radius decreases. 

 2. The magnitude of the centripetal acceleration increases  as the speed increasesi

First try at a formula

ac=
v
r

Dimensional check
m
s
r
=1

s
which is wrong

Use clue that the centripetal acceleration does NOT depend on direction of the rotation. So -v  should 
be the same as v

ac=
v2

r

Dimension check

[ m
s ]

2

m
=m

s2

which is correct. 

5



Class 14

6



Class 14

7



Class 14

The Law of Gravity
Up to this point we have talked about forces without any fundamental definition of what a force is. 

Now we are going to define the first of the 4 forces which exist in the universe. 

The hypothesis that that same force which causes objects to fall on the surface of the Earth is the 
same as the force as that which causes the planets to stay in their orbits. 

The clue from the Moon.  

The distance from the Earth to the moon could be fairly accurately measured. 

By knowing the distance the centripetal acceleration of the moon can be calculated. 

It results in that fact that the acceleration of the moon is 
1

3600
of the acceleration of objects on the 

Earth. 

Since the distance to the Moon is 60 times the radius of the Earth, the force of gravity is 

1

602=
1

3600

The inverse square relationship --- the force of gravity is inversely proportional to the distance 
between the objects.

The dependence on mass

The fact that objects of different masses fall with the same speed means that the force of gravity must 
be proportional to the mass. 

F G=m g

To have a force we need two masses. 

By Netwon's 3rd law the force must be dependent on both masses. 

If we put these 2 fact together we get that

F G
m1 m2

r12
2

The Universal Law of Gravitation 

To make this proportionality into an equation we use the universal gravitational constant G

F G=G
m1 m2

r12
2
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