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Centripetal Force Worksheet 2:
Inertia
1. Write down the definition of inertia.  How does mass affect how much inertia an object has?

Inertia is an object’s resistance to the change in motion.  (It is similar to Newton’s 1st Law: an object in motion tends to stay in motion and an object at rest tends to stay at rest.)
The more massive the object, the more inertia, or rather, the more resistive it is to a change in motion.
2. Why do you lurch forward in a bus that suddenly slows?  Why do you lurch backward when it picks up speed?
I lurch forward because I am moving forward when the bus stops.  I keep moving forward because of my inertia.  I lurch backward because at first I was standing still, and the bus is moving forward, so my inertia makes me want to stand still at first.
3. If you’re in a car at rest that gets hit from behind, you can suffer a serious neck injury called whiplash.  What does whiplash have to do with inertia?  How does a headrest help to guard against whiplash in a rear-end collision?

If I get hit from behind, the car moves forward while I am at rest.  My inertia makes me want to stay at rest, so my head will hit the headrest very hard.  The headrest is helpful because it cushions the impact of my head.
4. Consider a ball at rest in the middle of a toy wagon.  When the wagon is pulled forward, the ball rolls against the back of the wagon.  Interpret this observation in terms of Newton’s first law.

The ball is at rest and its inertia makes it want to stay at rest.  When the wagon is pulled forward, the ball will resist at first and “stay at rest in its position” which looks like it’s moving backward.
5. Your friend says that inertia is a force that keeps things in their place, either at rest or in motion.  Do you agree?  Why or why not?

Inertia is not a force!  It doesn’t maintain “their place”, aka position.  It’s a property that resists a change in motion.
6. Asteroids have been moving through space for billions of years.  What keeps them moving?

Inertia!  Nothing is causing it to slow down.
7. Your teacher asks, “What keeps the Earth moving around the Sun?”  Your friend calls out, “Inertia!”.  Please correct your erroneous friend.

If inertia were the only property of the Earth, it would travel no differently from an asteroid (like the above problem).  It is a combination of inertia and the sun’s gravitational pull that keeps us in orbit.
8. You are given two eggs: one boiled and one raw.  You are not sure which is which, so you spin the eggs on a table, quickly stop them, and take your fingers off.  Egg A stops spinning (though it wobbles slightly) and Egg B starts to spin slowly.  Which egg is raw and which is boiled?  Use inertia to explain how you know.

The spinning egg is raw because the yolk inside is still spinning, even if you stop the shell for a second.
9. A wet dog shakes his body and water flies everywhere.  Your friend explains that this is because of the centrifugal force pulling the water away.  What do you tell your friend in response?  

“No, you silly pants.  Inertia makes the water fly away at in the direction the dog shakes (with a tangential velocity).  There is no centripetal force to keep the excess water on the dog.
10. When a spinning bucket of water is upside down, why doesn’t the water pour out?
When the bucket is on its way up, inertia makes the water fly upward.  The normal force from the bucket is keeping the water moving in a circle.
11. When the motorcycle is on top of the cage, and Fg and FN are both acting on it, why doesn’t it fall down?
It has a tangential velocity along the circle.  The motorcycle will fall slightly, while it is moving along the loop.
In preparation for Tuesday….

On Tuesday, we will investigate how mass, velocity, and the radius of the circle affect the centripetal force.  

(Answers not given….But hints are!  Circle one.)
Suppose you are driving a car on a very large curve.

How does your mass affect the force needed to turn?

More force is needed to turn an object with   (more/less)  mass.
How does your velocity affect the force needed to turn?

More force is needed to turn an object with   (more/less) velocity.
How does your radius affect the force needed to turn?
More force is needed to turn an object with   (larger/smaller)  radius.
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