Newton’s First Law of Motion
Introduction

Purpose  To introduce Newton’s First Law of Motion with a practical application.

Discussion	
Newton's first law of motion states that an object in motion will continue to move at constant speed in a straight line.  Only an outside force can change the speed or direction.  If the object is at rest, it will remain at rest, unless an outside force is exerted upon it.

Suppose you are standing in the aisle of a jumbo jet parked at its terminal.  You jump straight up.  Where will you land?  That is an easy question to answer.  You will land in the same place from which you jumped.  But now suppose the jet is moving at a speed of 600 km/hr.  You jump straight up again.  Where will you land?  Try this activity and see if you can answer the question correctly.

Hypothesis	
If one travels in a jet that is moving at a speed of 600 km/hr, and the person jumps straight up, then they will land (where?) … Try this activity and see if you can answer the question correctly.

Materials	Solid ball for tossing

Work with a partner. The partner should stand and view from the side. For each step, predict what will happen (write that briefly). Then, do the experiment and record your results.

1.  	While standing still, throw a small solid ball straight up about 2 m high.  Does it land in your hand? Sketch on Back.
	Predict: ______________________________________________________________________
	Actual: ______________________________________________________________________

2.  	Now walk at a constant speed and throw the ball straight up.  Where does the ball land? Sketch.
	Predict: ______________________________________________________________________
	Actual: ______________________________________________________________________

3. 	Continue walking at a constant speed.  This time, stop instantly just after you release the ball upward.  Where does the ball land? Sketch on Back.
	Predict: ______________________________________________________________________
	Actual: ______________________________________________________________________

4. 	Continue walking at a constant speed. Just after you release the ball upward, break into a run. Where does the ball land? Sketch on Back.
	Predict: ______________________________________________________________________
	Actual: ______________________________________________________________________



5. 	Continue walking at a constant speed. Just after you release the ball upward, make a sharp right turn.  Where does the ball land? Sketch on Back.
	Predict: ______________________________________________________________________
	Actual: ______________________________________________________________________

6. 	Where would you land on the jumbo jet that is moving at 600 km/hr?
	____________________________________________________________________________
	____________________________________________________________________________
 

Draw a sketch for each of #1-5 … use arrows for direction.

Vector Diagrams 

1.  	While standing still, throw a small solid ball straight up about 2 m high.  Sketch.



2.  	Now walk at a constant speed and throw the ball straight up.  Where does the ball land? Sketch.



3. 	Continue walking at a constant speed.  This time, stop instantly just after you release the ball upward.  Where does the ball land? Sketch.



4. 	Continue walking at a constant speed. Just after you release the ball upward, break into a run. Where does the ball land? Sketch.



5. 	Continue walking at a constant speed. Just after you release the ball upward, make a sharp right turn.  Where does the ball land? Sketch.




What is another name for “arrows that indicate direction” in Physics?  _____________________
These have ___________________ and _______________________.

http://somup.com/cFXh00n1kH Projectile Motion (0:15)
· Showing the cart and ball BOTH moving with constant velocity  
· Showing the ball moving in a curved path (projectile motion: trajectory)
· Newton's 1st Law (inertia 


http://somup.com/cFXh0bn1kE Projectile Motion 2 (0:27) similar experiment to above.

1.  	While standing still, throw a small solid ball straight up about 2 m high.  Does it land in your hand? Sketch on Back.
	 
	Actual: The ball lands back in your hand.

2.  	Now walk at a constant speed and throw the ball straight up.  Where does the ball land? Sketch.
	 
	Actual: The ball lands back in your hand.

3. 	Continue walking at a constant speed.  This time, stop instantly just after you release the ball upward.  Where does the ball land? Sketch on Back.
	 
	Actual: The ball continues to go forward and lands 1-2 meters in front of you.

4. 	Continue walking at a constant speed. Just after you release the ball upward, break into a run. Where does the ball land? Sketch on Back.
	 
Actual: The ball continues to go forward, but since you accelerate, you go beyond where the ball lands … it lands behind you.

5. 	Continue walking at a constant speed. Just after you release the ball upward, make a sharp right turn.  Where does the ball land? Sketch on Back.
	 
	Actual: The ball continues to go straight, while you turn the corner.



6. 	Where would you land on the jumbo jet that is moving at 600 km/hr?
	
You would land in the same spot that you jumped from because you are moving at the same speed as the jet. Your jump pattern would make a parabolic shape.
 

Vector Diagrams 

1.  	While standing still, throw a small solid ball straight up about 2 m high.  Sketch.2 m
2 m


1 m/s


2.  	Now walk at a constant speed and throw the ball straight up.  Where does the ball land? Sketch.1 m/s
Vx for you and the ball is the same

Vx = 1 m/s



3. 	Continue walking at a constant speed.  This time, stop instantly just after you release the ball upward.  Where does the ball land? Sketch.Vx = 1 m/s




4. 	Continue walking at a constant speed. Just after you release the ball upward, break into a run. Where does the ball land? Sketch.Vx = 1 m/s

Vx = 2 m/s


Vx = 1 m/s

5. 	Continue walking at a constant speed. Just after you release the ball upward, make a sharp right turn.  Where does the ball land? Sketch.




What is another name for “arrows that indicate direction” in Physics?  Vectors
These have magnitude and direction.
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