PRACTICUM: DYNAMICS

EQUIPMENT:

1. Air track with glider with flag for glider
2. Photogates used in gate and pulse mode

3. String

4. 2 low friction double pulleys, 1 low friction single pulley (or 1 low friction pulley and a hanger) 

5. Two stands that can be clamped

PROBLEM POSED:
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Given the mass of the glider and the suspended pulley, determine the acceleration of the glider.
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MEASUREMENTS NEEDED:
(200 g) 

Mass of glider

(80.0g)

Mass of suspended pulley 

SAMPLE CALCULATIONS:
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ADDITIONAL COMMENTS:
The pulleys are the low friction ball bearing type. Masses can easily be added to the suspended pulley if wished. The answer is checked by running gate and pulse with the width of the flag entered in the program. This practicum generally yields answers within 2%.  It can easily be done in a 45 minute class period. My AP classes have found this a difficult practicum. 

Accelerated Physics PRACTICUM: STATIC EQUILIBRIUM

This specific practicum is used after forces in equilibrium have been covered.

EQUIPMENT:

1. Two low friction pulleys.

2. Assorted masses

3. Fish line

4. Three cylinders to hide masses

5. Protractor

PROBLEM POSED:

Given a protractor, use the concept of forces at equilibrium to determine the amount of mass on the end of each string hidden in the cylinders.

MEASUREMENTS NEEDED:
(150 g) 

Mass of m1
(25.0o)

Angle of (1
(10.0() 

Angle of (2
(48.0o)

 Angle of (3
SAMPLE CALCULATIONS:
cos25o(150g) = 135.9g   sin25o(150g) = 63.4g   

tan10o(135.9g)=24.0g    63.4g = 24.0g + m2    m2 = 39.4g

tan48o(135.9g) = 150.9g    m3 = 150.9g + 24.0g    m3 = 174.9g

m4 = 135.9g/cos48o    m4 = 203.0g

ADDITIONAL COMMENTS:
The pulleys are mounted on the ceiling or posts on lab tables.  The whole setup is six to eight meters wide.  The pulleys used are very low friction (ball bearing type).  The cardboard cylinders are about 2-4 feet tall and 6 inches in diameter.  This practicum answers are to be within 5 grams for full credit.  The solution for each mass is presented by a different student.

 General Physics Practicum: STATIC EQUILIBRIUM

This specific practicum is used after forces in equilibrium have been covered. This version is easier than the preceding version.



EQUIPMENT:

1. Two low friction pulleys.

2. Assorted masses

3. Fish line

4. Two cylinders to hide masses

5. Protractor




PROBLEM POSED:

Given a protractor, determine the amount of mass on the end of each string hidden in the cylinders.

MEASUREMENTS NEEDED:
(150 g) 

Mass of m1
(25.0o)

Angle of (1
(48.0o)

 Angle of (2
SAMPLE CALCULATIONS:
cos25o(150g) = cos48o(m3)      m3 = 203g   

sin25o(150g) + sin48o(203g) = m2      m2 = 214g

ADDITIONAL COMMENTS:
The pulleys are mounted on the ceiling and the whole setup is four to six meters wide.  The pulleys used must be very low friction (ball bearing type).  The cardboard cylinders are about 3-4 feet tall and 6 inches in diameter.  You want to make sure the masses are not touching the sides when you’re done setting it up.  This practicum generally yields answers within plus or minus 5 grams.  It can easily be done in a 45 minute class period.

PRACTICUM: DYNAMICS

EQUIPMENT:
1. Ramp- (I use Pasco 2 meter track.)

2. Cart with friction- (I use Pasco dynamics with friction plate on the bottom.)

3. String, low friction pulley and mass

4. Optional friction block



PROBLEM POSED:
The mass 1.0 meters above the floor is released from rest.  How much time will it take for the mass to reach the floor?

MEASUREMENTS NEEDED:
mass of cart: 
510 grams

mass on end of string:
500 grams

angle of incline:
28o
angle at which the cart will slide down the ramp at a constant speed (while not attached to string): 
9.0o
SAMPLE CALCULATIONS:
coefficient of friction: tan9.0o = 0.158
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ADDITIONAL COMMENTS:
For the angle at which the cart slides at a constant rate, I demonstrate on a second smaller ramp of the same material and give them the angle.  To save time, I also provide them with the values of the masses, and the angle of the incline.  The practicum can be done in a 45 minute period, but time can’t be wasted.  Make sure the string is taut when you release the mass.  Generally there is no problem getting within 5% (.05s).  To time I use a photogate to start the timing and a plate with a piezo-electric sensor to end it.

For the honors class I hook a friction block to the back of the cart with a horizontal string.  The block has a higher coefficient of friction than the cart.  If this version is used, the angle at which the block slides down at a constant speed must also be provided.

PRACTICUM: Torque or center of mass

EQUIPMENT:
1. Meter stick with four 1/8" small holes drilled in it.  In this example they are at the 10, 30. 60 and 90 cm marks.


2. Various hooked masses from 50g to 500 g as desired.  In this case they are 50, 100, 100, and 200g.


3. Clamp with knife edges to rest on fulcrum


4. Fulcrum type support 



PROBLEM POSED:
One 100g mass will be hung at the 10cm and the other at the 60cm mark, a 200g at the 30cm mark, and a 50g at the 90cm mark.  Where should the clamp be placed on the meter stick so the whole system will balance when placed on the support?

MEASUREMENTS NEEDED:
center of mass of meter stick: 49.8cm mark

mass of meter stick: 140g

SAMPLE CALCULATIONS:
(100g x 10cm) + (200g x 30cm) + (140g x 49.8cm) + (100g x 60cm) + (50g x 90cm) = 590g x Xcm

In this case, X = 41.5 cm

ADDITIONAL COMMENTS:
This practicum can easily be done in a 40 minute period.  You will need to straighten out the end of the hook on the hooked mass so it goes in a hole.
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