Newton’s First Law Lab
Purpose: Design an experiment to verify Newton’s First Law (see the questions on the next three pages).
	Newton’s First Law 

An object at rest tends to stay at rest and an object in motion tends to stay in motion with the same speed and in the same direction unless acted upon by an unbalanced force.




Possible equipment:

LabPro

Vernier photogates

air track and cart

Vernier low friction carts and track
ruler

air puck
Suggested experiment files in LoggerPro:

File>Open>Experiments>Probes & Sensors>Photogates>Two Gate Timer.MBL

This file is set up for studying velocities using two photogates. Velocities are calculated assuming that the object blocking the photogate has a length specified under Setup/Data Collection/Sampling.
File>Open>Experiments>Probes & Sensors>Photogates >Gate and Pulse Timer.MBL

This file is set up for studying the acceleration of an object as it passes through the first photogate in DIG/SONIC 1 or DG1 and the second photogate in DIG/SONIC 2 or DG2. Velocities are calculated assuming that the object blocking the photogate has a length specified under Setup/Data Collection/Sampling.
File>Open>Experiments>Probes & Sensors>Photogates >Motion Timer Picket Fence.MBL

This file is set up for studying free fall using one photogate and an object with

evenly spaced transparent and opaque  bars. Velocity and acceleration are calculated assuming that the spacing between leading edges of the opaque bars is the length specified under Setup/Data Collection/Sampling. The picket fence would have to be taped to the cart somehow.

File>Open>Experiments>Probes & Sensors>Motion Detector>Motion Detector.MBL

	Consider a cart on a horizontal frictionless ramp or air track.  Once the cart has been given a push and released, what will happen to the cart?

Prediction: 

1) slowly come to a stop

2) continue with constant acceleration

3) continue with decreasing acceleration

4) continue with constant velocity

5) immediately come to a stop


	Describe the experiment you carried out to answer this question.

What is the actual answer to the question above? What experimental evidence do you have for this?



	Consider a cart on a horizontal frictionless ramp or air track.  What would have to be done in order to have the cart continue with constant acceleration?
Prediction: 

1)  push the cart harder before release

2)  push the cart longer before release

3)  push the cart continuously

4)  change the mass of the cart

5)  it is impossible to do that

 

	Describe the experiment you carried out to answer this question.

What is the actual answer to the question above? What experimental evidence do you have for this?




	What happens when a force is continuously applied perpendicular to the motion of an air puck that was moving at constant velocity?
Prediction: 

1)  the air puck immediately makes a right angle turn
2)  the air puck moves in a parabolic path
3)  the air puck moves along a straight, diagonal line
4)  the air puck continues, unaffected



	Describe the experiment you carried out to answer this question.  You may also view the results by visiting this applet.

 http://webphysics.davidson.edu/physletprob/ch8_problems/ch8_2_NetwonsLaws/newton8_2_2.html
What is the actual answer to the question above? What experimental evidence do you have for this?  Draw the path of the puck.  Why does the puck move this way?




Application:

Answer these questions based upon your knowledge of Newton’s First Law and check your answers here. 

http://www.physicsclassroom.com/Class/newtlaws/U2L1b.cfm
There are two parts to this law - one which predicts the behavior of stationary objects and the other which predicts the behavior of moving objects. The two parts are summarized in the following diagram.
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1. Imagine a place in the cosmos far from all gravitational and frictional influences. Suppose that you visit that place (just suppose) and throw a rock. The rock will

    a. gradually stop.

    b. continue in motion in the same direction at constant speed.

2. A 2-kg object is moving horizontally with a speed of 4 m/s. How much net force is required to keep the object moving at this speed and in this direction?

3. Mac and Tosh are arguing in the cafeteria. Mac says that if he flings the Jell-O with a greater speed it will have a greater inertia. Tosh argues that inertia does not depend upon speed, but rather upon mass. Who do you agree with? Explain why.

4. Supposing you were in space in a weightless environment, would it require a force to set an object in motion?

5. Fred spends most Sunday afternoons at rest on the sofa, watching pro football games and consuming large quantities of food. What effect (if any) does this practice have upon his inertia? Explain.

6. Ben Tooclose is being chased through the woods by a bull moose which he was attempting to photograph. The enormous mass of the bull moose is extremely intimidating. Yet, if Ben makes a zigzag pattern through the woods, he will be able to use the large mass of the moose to his own advantage. Explain this in terms of inertia and Newton's first law of motion.

7. Two bricks are resting on edge of the lab table. Shirley Sheshort stands on her toes and spots the two bricks. She acquires an intense desire to know which of the two bricks are most massive. Since Shirley is vertically challenged, she is unable to reach high enough and lift the bricks; she can however reach high enough to give the bricks a push. Discuss how the process of pushing the bricks will allow Shirley to determine which of the two bricks is most massive. What difference will Shirley observe and how can this observation lead to the necessary conclusion?

