Name ________________________________________




Physics
Work and Friction lab

[image: image1.jpg]


Purpose: 

· To determine how much work is required to raise various masses to different heights

· To calculate the amount of work done against friction

Materials: 

· 2.5 and 5 Newton scales

· 50, 100 and 200 g masses

· Wooden plank

· Ruler

1. Raise a 50g mass to a height of 10 cm.  Place weight (force value) value and distance value in the table (make mass is in kg).  Calculate the Work required and place in table.  Repeat this for masses 100 g and 200 g doing two trials for each
	Trial
	Mass (Kg)
	Force (N)
	Distance (m)
	Work

	1   (50g)
	
	
	
	

	1   (50g)
	
	
	
	

	2   (100g)
	
	
	
	

	2   (100g)
	
	
	
	

	3   (200g)
	
	
	
	

	3   (200g)
	
	
	
	


2. Make a ramp with an incline of 30 degrees and drag the mass up the incline to the same height as in step 1.  Record the force in the table and the length of the ramp covered to reach this height.

	Trial
	Mass (Kg)
	Force (N)
	Distance (m)
	Work

	1 (50g)
	
	
	
	

	1 (50g)
	
	
	
	

	2 (100g)
	
	
	
	

	2 (100g)
	
	
	
	

	3 (200g)
	
	
	
	

	3 (200g)
	
	
	
	


3. Compare the work values and determine the difference

	Trial
	Work performed pulling straight up
	Work performed dragging up incline
	Difference (work done against friction)

	1
	
	
	

	1
	
	
	

	2
	
	
	

	2
	
	
	

	3
	
	
	

	3
	
	
	


Record you calculations below:

1. Calculate the work required to raise the mass straight up.


Trial 1










trial 1

Trial 2










trial 2

Trial 3










trial 3

2. Calculate the work required to drag the mass up the incline


Trial 1










trial 1

Trial 2










trial 2

Trial 3










trial 3

Questions: 
1. What is the significance of the difference?  In other words, why is there a difference? _________

________________________________________________________________________________

________________________________________________________________________________

2. What do you think happens to this difference as the angle of the incline is increased?  Why? _____
________________________________________________________________________________

________________________________________________________________________________

Experiment #2
Measure the desired angle (see table below) and position the plank so it is stable.  Drag the mass up to a vertical height of 10 cm and record the distance the mass moved on the ramp to reach the 10 cm height.  Calculate the Work performed and find the average of the two trials.  
***Use a 200g mass for this experiment***

	Trial
	Force
	Distance up incline
	Work
	Average of two trials

	1   (15()
	
	
	
	

	1   (15()
	
	
	
	

	2    (40()
	
	
	
	

	2    (40()
	
	
	
	

	3    (70()
	
	
	
	

	3    (70()
	
	
	
	


2. Calculate the work required to drag the mass up the incline


Trial 1










trial 1

Trial 2










trial 2

Trial 3










trial 3

2. Is there a relationship between amount of work done against friction and angle of incline?  Explain. ________________________________________________________________________________
________________________________________________________________________________

3. How do these values compare to the amount of work required to simply raise the mass to the same height? __________________________________________________________________________
4. Problem: A box that weighs 1000 Newtons is lifted a distance of 20.0 meters straight up by a rope and pulley system. The work is done in 10.0 seconds. What is the power developed in watts and kilowatts?  Show your work below.  






