Circular Motion Practice 1 Name:

(. L. (Solutions posted ) Complete the chart. Assume constant speed for all motions described. Date:
Situation . Draw a labeled vector 3. Draw a labeled force | 4. Write N2L for the radial
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FFor each situation, look at the direction ol the sum of the forces according to your force diagram and

compare it with the direction of the sum of the forces you drew on the picture in the first column. Do
they match? If yes, put a ¥" at the right end of the row. If no, find and fix your mistake!

2. Copy all the new physics facts from this week's classwork into your booklet.




3. Read these paragraphs about Static Friction in Circular Motion:

<tatic friction is involved in circular motion. When a car rounds a curve on‘a ﬂalf
of the forces that is toward the center of the circle? Static
friction between the tires and

Sometimes the force of
road. what force could be providing a sum
friction! To help grasp this. imagine what would happen tf there was no |
the road. Can vou see that the car would just continue going in a straight line. because without any

sideways force from the road gripping the tires, there would be no force than could change the direction

of the car's velocity?

When working with the force of static friction, it is very important to remember that the force o/':slalic"
friction can take on anv value needed to prevent slipping, up to a maximum value. For example, imagine
a car that is going around a curve on a flat road with increasing speed. The acceleration of thg car toward
the center of the circle is a, = v¥/r, so as the speed of the car increases, the radial acceleration increases.
As the radial acceleration increases, the sum of the forces in the radial direction must also incr?ase to
keep the car on the circular path. The force of static friction opposes an object’s tendency to slip, so as
the car’s speed increases and the tendency to slip increases. the force of static friction will increasg o
oppose it. As the speed of the car keeps increasing, the force of static (riction will keep on increasing ...
until it reaches its maximum value (which is related to s and the normal force by fimax = psn)! The
maximum speed at which the car can make the turn occurs when the static friction force is at s
maximum value. If the car tries to make the turn at a speed that is greater than this maximum speed, the
static friction force will not be able to provide the necessary sum of the forces toward the center of the
circle. and so the car will slip and not be able to make the turn.

Because the relationship funay = psn predicts the maximum value possible for the static friction force, and
in most situations the magnitude of the static friction force acting is less than this maximum value, this
equation cannot be used in most situations. (Do you usually drive around curves at the fastest possible
speed. which puts you on the verge of slipping? I hope not.) The static friction force will occur at its
maximum value in situations when a car is moving at the maximum speed possible to make a turn of a
certain radius, or where a car is going around a turn with the minimum radius possible at a certain speed.
In situations where the static friction force occurs with a value that 1s less than its maximum. you can
find a value for the static friction force f; by applying Newton's 2nd Law, but not by using fimax = psn

Sometimes. the force of static friction will be in the vertical direction! For example, imagine a shirt
whirling around during the spin cycle in a top-load washing machine. As the shirt goes around in a
circle, a force 1s exerted on the shirt by the drum., and the direction of this force 1s toward the center of
the circle. This 1s a normal force because 1t 1s caused by an interaction with a surface. There is also a
downward force exerted by Earth on the shirt, which is Fi. And since we notice that the shirt 1s not
accelerating in the vertical direction, the vertical sum of the forces must be zero. What upward force on
the shirt could be balancing the downward force of gravity? It is the force of static friction exerted by
the drum on the shirt! :

4. (Solutions posted.) A car is rounding a curve of radius R on a flat road. The coeflicient of static
[riction is ps, and the mass of the car is M. (Show the problem-solving steps.)

a. Il the caris traveling at a speed vo, find the magnitude of the static friction force on the car as it makes
the turn, n terms of given variables and fundamental constants.

b. Now the car is traveling at the maximum possible speed to make it around the curve. v, Find an
expression for this maximum speed in terms of given variables and fundamental constants.
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