Homework 6

Normal force.
Any time we put an object (a camera, for example) on a table, floor or any other surface this object
apply force to this surface. The origin of this force may be just the gravity (the camera is attracted
by Earth). You can also apply additional force to the camera by pressing it down with your hand.
Since the camera is still not moving in vertical direction (in case you a not too strong☺) – the
vertical acceleration of the camera is zero. This means that the gravity force is compensated by
some other force. This force is applied to our object by the support and does not allow the camera
to go down through the table. We will call this force as “normal force”. Normal force is directed
perpendicularly to the supporting surface. (Just to remind: two straight lines are called
perpendicular if they cross at the right angle. A straight line is called perpendicular (“normal”) to
the plane if the line is perpendicular to any straight line belonging to the plane)
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As we can see in the picture, if the camera just lies on the table, the magnitude of the normal force
is equal to the magnitude of the gravity force.

ma = N − mg = 0
N = mg
Here our “positive” axis is directed up.
If we will press the camera down with a force Fpress the normal force will increase to compensate
both the gravity force and the pressure force.

ma = N − mg − Fpress = 0
N = mg + Fpress
We will define the weight of an object as total force applied by the object to the support. The
magnitude of the weight is equal to the magnitude of the normal force.
Problems:
1. Mark the direction of the normal force applied to the car:

2. You are staying in an elevator on big spring scales. The elevator starts moving with
acceleration. Your weight (as the spring scales show) has increased 1.5 times. Find the
acceleration of the elevator? Make a picture and explain.
3. The gravity force on the surface of the Moon is about 6 times less than this on the Earth.
What will happen with your weight and mass on the Moon?
4. Weigh a small metal object using spring scales. Then without taking object off spring scales
dip the object in the water (please leave the scales over the water surface). What happens
to the weight?

