Pulleys 

Outcomes: 
Students will be expected to:
· Compare and record the force needed to lift and load an object by using a single pulley system with that needed to lift it by using a multiple pulley system and predict the effect of adding another pulley or load-lifting capacity (303-20, 204-3).

Materials: 
· 1 rope (10-20 ft.) & 2 brooms (per group of three students)
· Small pulleys (2 per group)
· Weights (1 per group)

· Spring scales

· Playing with Pulleys sheet
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Engage:
-Divide students into groups of three.

-Have two group members each hold a broom about 50 cm apart.

- tie the rope to the middle of one broom and loop it around the other. 

- the third student should stand nearest to where the rope is tied and try to pull the brooms together with the rope while students 1 & 2 pull back on the their brooms.

- Students can judge on a scale of 1 – 10 how much force is required to pull the brooms together. Students will be encouraged to discuss this activity and develop a generalization.
Explore:
Next pulleys (2 per group), weights (1 per group) and spring scales (1 per group) will be distributed among groups. Students will be provided the Playing with Pulleys sheet and asked to construct the pulley systems illustrated, answer the accompanying questions and fill in the chart.
Explain: 
Go over the three types of pulley systems as a class.

Fixed Pulley:

(A pulley is a wheel having a grooved rim for carrying a rope or other line, and tuning on an axis carried in a frame, called a pulley block. The pulley is fixed if the block is stationary.
(A fixed pulley is one whose block is not movable. In this case, if the weight W be lifted by pulling down P, the other end of the cord W will evidently move the same distance upwards that P moves downwards; hence, P must equal W.
Moveable Pulley:

(A moveable pulley is seldom used alone. It is generally combined with a fixed pulley. The pulley is movable if the block moves during the action of the power. One end of the cord is fastened to the beam, and the weight is suspended from the pulley, the other end of the cord being drawn by the application of a force P. A little consideration will show that if P moves through a certain distance, say 1 foot, W will move through half that distance, or 6 inches; hence, a pull of 1 pound at P will life 2 pounds at W.
Mixed (Block & Tackle):

( Combinations of pulleys are made in great variety. In the forms most commonly used, one continuous cord passes around all the pulleys. Frequently two or more sheaves are mounted in the same block and turn on the same axis, as in the common block and tackle.

(A Block is a pulley or a system of pulleys rotating on a pintle mounted in its frame or shell with its band and strap. There are many kinds of blocks, as a pulley block, a fiddle block, a fish block, a fly block, a heart block, a hook block, etc. A block and tackle is the block and the rope rove through it, for hoisting or obtaining a purchase."
Extend:
Students can discuss examples of pulley systems at home, school and in the community.

Apply:
Have the students fill out exit cards when the lesson concludes.





Name:______________________
---Playing with Pulleys---
Set up your pulley systems as shown in each illustration below.
For each system predict the force needed to lift the weight, and then measure the force with your spring scale. Record your findings in the chart and answer the questions below.
       Fixed Pulley

         Movable Pulley
       Mixed (Block & Tackle)
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1. What is the relationship between the amount of force needed to lift the weight with a fixed pulley and the distance that the weight is moved?
2. What is the relationship between the amount of force needed to lift the weight with a movable pulley and the distance that the weight is moved?
3. What do you think adding more pulleys to a pulley sestem will do to the amount of force required to lift an object?

	
	No Pulley
	Fixed
	Movable
	Fixed & Movable

	Predicted force


	
	
	
	

	Actual force
	
	
	
	




(3 things you learned today

__________________________________________________________

__________________________________________________________

__________________________________________________________
(2 things that surprised you from today’s lesson

__________________________________________________________

__________________________________________________________
(1 thing you don’t understand or would like to know more about.

_____________________________________________________________________________

