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Grades 6-8

Giant Lever

Student Data Recording Page Questions:

This large exhibit is actually a simple machine! After completing the High Wire Cycle activity, you know a
fulcrum is a fixed point where a lever pivots and turns. The longer the lever, the easier it is to move a load.

1. Make a simple drawing of the Giant Lever. Locate the fulcrum and mark this point on your drawing.
Place a star on the side of the Giant Lever that you predict will win in a game of tug-of-war if an
equal number of people are on each side.

2. Now test your hypothesis (educated guess) with a game of tug-of-war! Make sure you have an equal
number of people on each side of the lever. Which side won? Mark this on your drawing.

3. Test again! Have the groups switch sides and play again. Which side won? Mark this second trial on
your drawing.

"IN THE KNOW

This exhibit allows students to experience mechanical advantage in a fun and engaging way. Simple
machines make work easier. We use the word ‘work’ in a lot of different ways. Physicists have a very
specific way of defining work. Work occurs when an object moves in the direction that a force is
exerted.

In mathematical terms, this means WORK= FORCE x DISTANCE.

In regards to the Giant Lever, this means that if we increase the distance (i.e. the location of the rope from
the fulcrum) then we can decrease the force exerted and still get the same amount of work (i.e. winning
the tug of war). Conversely, we would have to increase our effort (pull A LOT harder) to make up for the
fact that our distance from the fulcrum is much shorter on the other side of the lever.

Here is how one side wins again and again. ..

The leverage that one side has over the other is known as mechanical advantage. One rope is 6 feet
from the fulcrum while the other is 2 feet. This means on the side further from the fulcrum, because the
distance is 3 times greater, the force needs to be only 1/3 as much to equal the work on the other side.
This makes it far easier for one side to win, again and again.

Make sure the students try the tug-of-war multiple times with your group switching sides each time. It
should be clear to students by the end that one group is not stronger than the other. The lever, a simple
machine we use everyday, is making work easier!
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Grades 6-8

Ball Launcher

Student Data Recording Page Questions:

Potential energy is the energy an object has based on its relative position or its chemical composition.
Think about a boulder at the top of a hill, it has a great amount of potential energy. At the bottom of the
hill, it has little potential energy. When the boulder rolls down the hill, it has energy of motion or
kinetic energy.

1. Draw a sketch of the Ball Launcher. Observe it in operation several times.

2. Draw arrows to explain the FLOW OF ENERGY through the exhibit. In other words, draw arrows to
show how objects move through the Ball Launcher.

3. Onyour drawing, sketch a star where the bowling ball has the greatest amount of potential energy.

4. Place an X where the bowling ball has the least potential energy.

(IN THE KNOW

This exhibit offers students a great opportunity to observe the flow of energy through a closed
system. Interactions with the Tennis Ball Launcher deal with energy in two forms, kinetic and
potential.

* Kinetic energy is energy of motion, the energy an object has when it is moving.
¢ Potential energy is the energy an object has based on its relative position or chemical compo-
sition.

For example, a boulder at the top of a hill has a lot of potential energy. When the boulder is rolling
down the hill, it has kinetic energy. Lastly, when it sits at the base of the hill, it has no kinetic
energy (it’s not moving) or potential energy (it’s not likely to).

Activity

It is great if students can understand that energy travels from the bowling ball through the narrow-
ing tubes to the tennis ball. Because the tubes narrow, the air is forced to move faster. This fast
moving air forces the tennis ball high into the air.

Gravity can be a difficult concept for some of the younger grades. This is the force that ‘pushes’
the bowling ball down.

The bowling ball has its greatest potential energy when it is pulled to its highest point. It has no
potential energy when it is done falling.

Encourage students to pull the bowling ball to different heights before releasing it. Does this have
kan impact on how far the tennis ball travels? )




