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Force Final Review
A force is anything that pushes or pulls on an object. Force is measured in Newtons;
1 N = 1 kg m/s². If an object has many different forces acting on it, it will accelerate
or not depending on the net force, the sum of all the forces when they are added up as vectors. The equation

for this is  = m . It is possible for all the forces on an object to balance out, canceling out in both
components of the vectors, meaning that the net force and thus the acceleration are zero. This fact can also
be used in reverse: if the velocity of an object is not changing, there is no net force on the object.

Forces can be produced in many different ways. When two objects are in contact, a normal force, which

we label with the symbol , will push them apart, and a friction force, , will try to keep them from

sliding past each other. These two forces are related:  = µ , where µ, the coefficient of friction, is a

characteristic of the surface. When a rope or string connects two objects, a tension force, , pulls each
object in along the direction of the string. All objects are also attracted toward each other by the force of

gravity, . The gravity force of a planet pulling you down is called your weight, and is related to your

mass:  = -mg , where g = 9.8 m/s² is the strength of gravity on Earth.

In each case, these forces appear in pairs, one force acting on each of the objects. Newton's Third Law says
in each of these pairs, the two forces on the two objects are negatives of each other.

. 1 For each of the two objects below, find the vector form of each force. Then, add up all the forces on

that object to find the , and find the acceleration using Newton's Second Law,  = m .



. 2 I push this crate across the floor, exerting a force of 400 N. It accelerates with  = (2 ) m/s².
a) Based on the acceleration, what must the net force be?

b) Draw in the other forces acting on the crate, and label them with their symbols and their vector
component forms. There should be four forces, counting the applied force, and they should all add up
to the net force you found.

c) What is the coefficient of friction?

. 3 A mountain climber is climbing down the side of a cliff, moving with constant velocity. The tension
force in his rope is shown. There is a coefficient of of friction of µ = 1/8 with the cliff.
a) The fact that he is "moving with constant velocity" tells me what about
the net force?

b) Find the component form of the tension force.

c) Draw in the other forces and figure out the vector form of each.

d) What is the climber's mass?


