Circular Motion Mini-Lab
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· According to Newton’s First Law of Motion, also known as the law of ___________, and object in motion will stay in motion with constant ___________ , and an object at rest will stay at rest, unless acted upon by an ___________________ force.  
· According to Newton’s Second Law of Motion, best know in equation form where (F = ___________, a net force on an object will cause the velocity of an object to change; net forces cause __________________.  

· Acceleration is defined as a change in _________________ over time.  That is, 
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· Since velocity is a _______________ quantity (NOT scalar), acceleration can mean one of THREE things:

· An object is speeding up,

· An object is slowing down, or 
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An object is changing _________________, or turning.
· [image: image3.png]


For an object to speed up, there must be an unbalanced force acting on the object.  The car to the right is moving with a velocity v.  Draw a force acting on the car that would cause it to speed up.  

· For an object to slow down, there must be an unbalanced force acting on the object ______________ the direction it is moving.  Given the car shown, draw a force acting on the car that would cause it to speed up.  
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Station 1:  Monster Truck 

Give the toy car a gentle push to get it to start rolling, and then apply different forces to it by gently pushing on the car to get it to turn.  What direction do you need to push to get the car to turn?  

1. The image below shows the top view of a toy monster truck.  Draw a force acting on the car that would cause it to make a right turn (turn towards the bottom of the page).
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Station 2: Swinging Cup
Clear some space around the person holding the cup on a string.  Swing the cup around in a vertical circle a few times, making sure not to hit anyone.  Notice the force the string exerts on your hand as you swing the cup faster.  
2. On the image shown, sketch the direction of:

· Force of the string on your hand (Label this Fhand)
· Force the string exerts on the cup (Label this Fstring)
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Observe the flying cow and/or flying pig.  One of your tasks is to determine the speed of the cow.  
3. How fast is the cow/pig moving?  
Explain how you intend to measure the speed of the cow.

Data Collection:    

Speed Calculation:
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4. What forces are acting on the cow/pig?  On the image of the cow to the right, draw a free body diagram for the cow as it flies.  

What force do you think is responsible for the cow moving in a circular path?

Station 4: Broken Ring and Marble 
Roll a marble around the inside or the embroidery ring, fast enough so that it moves along the circular path through points A and B.  
5. What direction is it traveling when it emerges from the ring at position B?  Draw the path of the marble as it emerges from the ring.

6. Explain why you think the marble takes this path.  

7. Draw the direction of the force the ring exerts on the marble at position A:

BIG IDEAS:  Consider Each of the Stations when Answering the Following
8. List the types of forces (e.g., gravity, normal force, applied force) that caused the objects to turn in each scenario:
Station 1: 

Station 2:

Station 3:

Station 4:

9. What did these forces have in common?  What was it about these forces that caused the objects to turn?
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