Work Lab





Name: _______________________

Purpose: In this activity, we will determine which of the following requires more work:


a. Lifting an object vertically up one meter.


b. Pulling an object up an incline one meter high.


  Recall that work is defined as force times displacement, where the displacement is in the direction of the force.

Procedure: 
i. Use a spring scale to measure the force required to lift a cart straight up one meter. Calculate the work involved.

ii. Set the board so that it is on an incline. Measure the force required to slowly roll the cart up the ramp a few inches at an angle of 15 degrees.

iii. Repeat the process for angles of 20, 30, 40, 50 and 60 degrees.

iv. Using trigonometry, calculate the displacement the cart must roll up the ramp to increase its’ vertical height by 1 meter.   
v.  Calculate and record the amount of work required to raise the cart one vertical meter at each of the prescribed angles, including straight up (90 degrees). Hint: remember that the smaller the angle, the greater the distance the cart must roll to a achieve a height of one vertical meter.

	Ramp angle
	15
	20
	30
	40
	50
	60
	90

	Displacement

of the cart


	
	
	
	
	
	
	1 meter

	Required force


	
	
	
	
	
	
	

	Work done


	
	
	
	
	
	
	


Questions:
1. What are two units for work?

2. As the ramp angle is doubled, what happens to the amount if work required to raise the cart vertically one meter?

3. How may friction affect the amount of work required?

4. At which angle may friction have the greatest effect on the amount of work required to raise the cart?

5. Which requires the greatest amount of work, rolling the cart up an incline vertically one meter, or lifting it straight up one meter?... or neither? Explain!

