Physics 200 (Stapleton)



Name ____________________ 

Collisions – Force and Impulse
In this activity  you will compare a collision cushioned with a spring with a collision with less cushion (no spring). You will measure and compare the maximum force during both collisions as well as the impulse of the collision.  [Impulse = Ft = Δp]
	Trial
	Max Force

(N)
	Impulse

(N•s)

	1
	
	

	2
	
	

	3
	
	

	Avg.
	
	


Collision I.  Spring end of cart faces the force probe
· Release the cart from the top of the track after you click on the start button.  

· Record the impulse and the maximum value of the force and record it in the adjacent table.
· Perform 3 trials and find the average force and impulse.

	Trial
	Max Force

(N)
	Impulse

(N•s)

	1
	
	

	2
	
	

	3
	
	

	Avg.
	
	


Collision II.  Flat end  of cart faces the force probe 
· Release the cart from the top of the track after you click on the start button.  

· Record the impulse and the maximum value of the force and record it in the adjacent table.

· Perform 3 trials and find the average force and impulse.

II  Analysis – Effects of Varying Springiness
A.  How do the average forces for each collision type compare?  
B.  How do the average impulses for each collision type compare?  

C.  Use the concept of impulse to explain the reason for the difference in maximum force. 
D.  Explain the reason for the difference in impulse.
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Instructions:

1.  Connect the force sensor to Ch 1 of the LabPro Module, and connect LabPro to your computer via USB.  Attach the force sensor to the track  post provided (hopefully there will be a post in the box).  You will need a ¼” nut to attach the post.  Be sure to put it back when you’re done.   Make sure the end of the force sensor is centered on the middle of the cart plunger.  
2.  Open the newest version of Logger Pro.  The software should automatically recognize the sensor.  If not, try this… open ( Probes & Sensors ( Force Sensors ( Student Force Sensor ( Student Force Sensor  
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3.  Elevate the end of the track opposite the sensor.  Placing it on a couple of books works well.  Clamp the lower end securely to the lab table.
4.  Zero the force probe.  Remove the cart from the track and click on the zero button.

5.  Place the cart near or at the uphill end of the track.  Make note of the position.  We are analyzing the effects of elasticity on collision forces, so all other variables (such as fall distance) need to be controlled.  To truly control these other variables is tricky.  Just do your best.
6.  In Logger Pro, adjust the sample rate to 200 samples per second.  You may also want to reduce the sampling time.
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7.  Click on the collect button and release the cart.  Press the Stop button after the cart has hit the force probe.
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8.  Find the maximum force of impact by using the button formerly known as the x=? button (I can’t remember its current designation) and positioning the cursor on the peak of the curve.  (Alternately, you could look through the data table to get the maximum value.)  You should ignore the negative signs.  We are looking for the magnitude of the force.  The autoscale button may be helpful.
9.  Find the impulse by highlighting the entire collision peak on the graph and clicking on the integral button.  Do this with consistent care from trial to trial.  

Example:  Using the graph to the right. 


Maximum force = 8.3 N


Impulse  = 0.4 N·s = 0.4kgm/s 








