Pasco Lab – Force calculations
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PURPOSE: To see if Newton’s 2nd Law works.  Compare calculated acceleration (using Newton’s 2nd law) with experimental values.  Do your experimental results agree with Newton? How well?

· Set up the system below.  Also see the demonstration in class.

· Use the Pasco Equipment and the computer to measure the accelerations of the cart with various masses.

· Calculate the acceleration using free-body diagrams and applying Newton’s 2nd law (will be discussed in class).

· Compare the measured accelerations to your calculated ones.  Are they similar? 

· Write up a formal lab.




· Make sure that you do NOT put a mass exceeding 200g hanging from the pulley.
· Make sure that the cart does NOT hit the pulley, as it’s very fragile and expensive.  10% will be deducted from your lab (and ALL partners working with you) if you do not take precautions.

· Measure the acceleration with 5 different mass / force combinations. Note that you can also put masses on the cart.  
· What to measure? – make a chart with these columns:
** It is a good idea to start with a column “Trial #” so that you can number your trials.
(1) Suspended mass (do not exceed 200g)
(2) Mass of cart and any weights on it (use an electronic balance to determine the mass of the cart)
(3) Net Force (this is the mass of the suspended weight ( 9.8 N/kg)
(4) Total mass (the total mass that is moving - - the cart plus the suspended weight)
(5) Measured acceleration 
(6) Calculated acceleration (from a= Fnet/mtotal)
(7) % error = (measured – calculated) / calculated   [BEDMAS – a problem if you don’t press [=]  or use () ]
	Suspended Mass (kg)
	Mass of cart, plus any weights on it
(kg)
	Net Force (N)
	Total Mass

(cart & weights + suspended weight) (kg)
	Measured acceleration (from computer)

(m/s2)
	Calculated acceleration (m/s2)
	% error

(between measured & calculated acceleration)

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	


· You must explain where the numbers in your columns come from.  Make sure that you show how you’re getting these values.  Do a sample calculation of all the calculations needed for one trial
· Measuring acceleration using Pasco equipment:
(i) Hook up the equipment as shown in class.
(ii) Make sure that your input in channel #1 is set to “smart pulley”

(iii) Record at least 5 different runs (each using a different combination of masses/forces)

(iv) Display a v-t graph 
(v) Find the times of the straight section (e.g. 0 – 1.4 sec)
(vi) Highlight that area and perform a linear fit (line of best fit) for that region, which will provide you with the acceleration.
Questions: 
1. What effect did increasing the suspended mass have on the acceleration? (refer to specific trials in your answer.) Is this what you expected? Explain.
2. What effect did increasing the total mass have on the acceleration? (refer to specific trials in your answer.) Is this what you expected? Explain.

3. What effect does friction have on your results? Explain.


Hypothetical Marking Scheme:

Purpose
1

Procedure
3

Conclusion
6

data chart
5

equations & calculations used for chart
5

v-t graph (print)
3

line of best fit (linear fit)

1

acceleration (determined from graph)
1

TOTAL =  25 (all Inquiry)

NOTE: in your lab, especially conclusion, you should show that you understand what you are doing

Common errors:

1. copying the purpose without thinking about it or rewriting it

2. conclusion says nothing about the purpose

3. no indication where numbers in columns come from

4. calculations make no sense—just numbers scribbled on a page

5. pasco graph is just attached. No explanation. Nothing.

6. wrong formula for % error

7. no significant digits !!!

As part of PRELAB??
Prediction: what will happen to the acceleration if you double the total mass while keeping the suspended mass constant?  What will happen to the acceleration if you take 100g mass from the cart and add it on the suspended mass?


Maximum mass here: 200 g





Prelab: Write an introductory paragraph, explaining how this lab tests     F = ma (or a = F/m)�





Note: Pasco carts with sonic motion detectors is hard to get working. The sensor must be at ramp level, pointing downwards slightly.





Have them push the carts up and down the ramp – all with the same slope (a=gsin(). How does the initial speed change the acceleration due to gravity?








