Pushes & Pulls







NPES Panther Pete Science Lab– Grade 2  


	Center 4:  Lifting with Levers and Pulleys

	In this center we are going to investigate levers and pulleys:

Activity 1:  Levers

Introduction: In its simplest form, a lever is a stick that pivots.  Levers are probably the most common simple machine because just about anything that has a handle on it has a lever attached.  The mass placed on a lever is called the load.  The point on which the lever moves or pivots is called the fulcrum.  

There are many types of levers.  We are going to construct a lever similar to a see-saw.  We are going to examine how the amount of force needed to lift the load can vary.

· Each student is provided the following materials: 12-inch flat ruler, a pencil, one or two large (1 ½”) metal washers and 15-20 smaller (7/8”) metal washers of the same size.  
· Ask the students to make a lever by placing the ruler on the pencil so that the pencil is exactly in the middle of the ruler - at the 6-inch mark.  The ruler is the lever and the pencil is the fulcrum.

· Have them place one large washer at the 12-inch mark.  This is the load.  
· Add small washers on the opposite end of the ruler until the load is lifted and the lever is balanced.  This is your force.  
· How many small washers did it take to lift the load?  Have students record this number on their worksheets. 

Students should then remove all the washers from the ruler.  

· Ask students to move the fulcrum (pencil) to the 4-inch mark.  (Closer to the load)
· Again, have them place one large washer at the 12-inch mark.  Remind them that this is their load.  
· Add small washers to the opposite end of the ruler until the load is lifted.  
· How many small washers (force) did it take this time?  Have students record this number on their worksheets.

Students should then remove all the washers from the ruler again. 

· Now ask students to move the fulcrum (pencil) to the 8-inch mark.  (Further from the load)
· Again have them place one large washer at the 12-inch mark.  Remind them that this is their load.  
· Add small washers to the opposite end of the ruler until the load is lifted.  
· How many small washers (force) did it take this time?  Have students record this number on their worksheets.

Discuss with students:   Are more or fewer small washers (force) needed when the fulcrum (pencil) is closer to the load?  Fewer.  

Explain to the students that when they moved the fulcrum (pencil) closer to the load, the force needed to lift the load decreased, but the distance of the force increased.  There is a formula scientists use to calculate work:  Work = force x distance.

Activity 2:  Pulleys

A pulley is a simple machine that is used for lifting heavy objects or moving objects up and down or side to side.  It is a wheel that is free to turn on an axle.  It has a grooved rim that holds a cord or a rope.  Pulleys are useful because they can change the direction of the force necessary to move an object.  Using a pulley, you can pull down to lift something up!  Pulleys can also make the work of lifting a heavy object easier.  Several pulleys can be connected together to make the lifting even easier.

· The pulley station consists of 2 different pulley set-ups attached to the door of the closet:  the first is a single pulley, and the second has 3 pulleys connected.  The water bags should be filled with the same amount of water in each – between 7 and 10 pounds.

· The students may move to the pulley station, but should not touch anything until instructed to do so.  
· Show the students the first (single) pulley system.  Instead of having to lift the heavy object (the bag) up, this pulley can change the direction of force to allow them to pull a rope down to lift an object up.  It will not make the load any lighter, however.  
· Now show students the second (three) pulley system.  Explain that this pulley system will also allow them to pull down to lift an object up, but this system has 3 pulleys working together.  Do you think 3 pulleys will make it easier or harder to move the bag of water?  

· Allow a student to stand at the tape mark on the floor and try the single pulley one time, lifting the bag to the marked line on the door. Ask them to pay attention to how heavy the weight was, and how far back they had to walk to lift it.  
· Now the same student should try the triple pulley, lifting to the mark on the door, and again paying pay attention to how heavy the weight was, and how far back they had to walk to pull to lift it.  Each student should take turns through the activity.

Ask students:  Which pulley system made it the easiest to lift the weight?  (the 3 pulley system)  Was the amount of rope you had to pull to lift the weight the same for both pulley systems?  (No, the 3 pulley system required more rope)

Summary:  More pulleys working together can make the lifting easier, but the length of the rope to be pulled will be greater.  











