EXPERIMENT GUIDE
This part is optional. If you choose to complete this part of the study, it should be done at the end. The only exception is if the child is having difficulty in a section. See the Instructions for Workbook Study page 2 under OPTIONAL EXPERIMENTS for directions. 

SECTION ONE – Inclined Plane
Supplies:

1. Stack of books (3 or 4)
2. Flat board or cookie sheet 
3. Rubber band
4. Paperclip

5. Ruler
6. Pen and paper

7. Tape
8. Small bag (a sandwich bag will work)

9. Twist tie or string
10. Small handful of coins

Make one cut in the rubber band so you have one long piece. Tie the paperclip to one end of it. Place the paperclip tip at the 3” mark (approx 8cm) and drape the rest of the rubber band over the end of the ruler (on the zero side). Place tape on the back side to hold it in place. DO NOT stretch the rubber band. This will measure the effort used to lift an object. 
Place the coins in the small bag. Attach the bag to the paperclip using either the string or a twist tie. Set the inclined plane up by placing the board at an angle using the books to elevate it. 
Lift the coins straight up. Record the number from the ruler at the tip of the paperclip on the paper. Now place the bag of coins at the base of the inclined plane. Holding the ruler sideways, drag the coins up the ramp. Observer the number at the tip of the paperclip and record it. Change the height of the stack of books and repeat this experiment. What happened? The bigger the number on the ruler, the more effort is used to lift the load. Also, the higher your ramp or the steeper the slope the more force is need, so the number will be bigger on steeper slopes. Use a shorter stack of books to easily see how the inclined plane uses less effort. 
SECTION TWO – Wedge
Supplies:

1. A wedge (an empty 3 ring binder works)
2. 4 books 

3. 2 bookends 

Take the books and set them next to each other on the table with the titles facing the ceiling. Place the bookends on the end to hold the books up. Take your wedge (thin side down) and place it between the 2nd and 3rd book. Push down. What happened? The wedge should have split or push the books to the side, changing the downward motion you place on the wedge into a vertical motion. 
SECTION THREE – Screw
Supplies:

1. Paper
2. Scissors

3. Tape

4. Pencil

5. Marker

6. Peanut butter jar (screw lid)

Fold the paper to create a triangle and cut along the crease. Color the hypotenuse of the triangle with the marker. Place the pencil along the side of the triangle and roll the triangle around the pencil. (Like rolling a croissant) Tape the paper at the top and the bottom of the pencil. You can see how the screw is really an inclined plane (the triangle) wrapped around a shaft. The colored line from your hypotenuse is now the threads on the screw. 
Take the lid off the jar and observe the threads on it. Have the child screw it on. What happened to the lid? Which way is your hand moving? A screw takes rotational force and turns it into a linear or up and down motion. 
SECTION FOUR – Lever
FIRST CLASS LEVER

Supplies: 

1. A 12" wooden or hard plastic ruler

2. 3 hexagonal pencils

3. 2 rubber bands or twist ties

4. 9 Quarters  (any coins will work, but quarters have better results)
5. A marker

6. 2 blank stickers

Put two pencils next to each other and the third on top to create the fulcrum. To keep them together use the rubber bands or twist ties on the ends. Write an L on one sticker and an E on the other. Place them at opposite ends on the ruler for the load and effort. Place the ruler on the fulcrum centering it as best as possible – about the 6” line. 
Place 3 quarters on the load (L) side of the ruler. Now place coins on the effort (E) end to lift the pennies. The effort needed to lift the load is equal here, so 3 quarters on the E will raise the load. 
Now move the ruler so that the load has an 8” arm and the effort has only 4”. Repeat the above experiment. Here it will take 6 quarters or twice the effort to lift the load. Move the ruler so that the load arm is 3” and the effort arm is 9”. Here it only takes 1 quarter to lift the load or 1/3 the effort. 
SECOND CLASS LEVER

Supplies:

1. One child
2. One parent

3. One pair of roller skates

4. A wheelbarrow

5. Object of medium weight to put into the wheelbarrow

Have the child crawl around. Ask if it’s hard or pretty easy? (The answer should be easy) Pick the child up in your arms and walk around. Ask the child if they think they are heavy? (Act like they weigh a ton!) Tell them we are going to make it easier for you to carry them around. 
Now create a human wheelbarrow with the child’s hands on the ground like they are going to do a pushup and you (the adult) hold their legs. Walk around a bit like this. Ask the child how it was different; where was the weight? (The child’s arms will get a little tired because they are acting as the fulcrum) Put the roller skates on the child’s hands and do the same thing. (WARNING: roller skates are made to be worn on feet. Only with adult supervision may the following experiment be performed. For added safety have the child wear a helmet.)  
The child is the load, the skates are the fulcrum, and you are the effort. Now have the child lift the object and walk to the end of the room. Have the child put it into the wheelbarrow and have push it to the end of the room. Ask which was easier? (Answer: the wheelbarrow)
THIRD CLASS LEVER

Supplies:
1. A marker
2. Post-it notes

3. Mug or slightly heavy object
4. Carrot sticks (or candy bar)

On 3 post-it notes write: Effort, Load, and Fulcrum. Place the fulcrum post-it on the elbow, the load on the mug and the effort on the middle of the arm. Put your arm on a flat surface and lift the mug. Most muscles in the human body work by using the 3rd class lever, including your mouth. Move the post-its so that the fulcrum post-it is on your lower cheek where the jaw bone is, the effort in the middle of your jaw and the load on your chin. Take a bite of the carrot. Every time you bite you are using the third class lever!
SECTION FIVE – Wheel and Axle
Supplies:

1. Pencil with eraser 
2. Pushpin

3. Scissors

4. Construction paper 

5. A hole punch

Make the paper into a square by folding the width up to the length forming a triangle and a rectangle. Cut off the rectangle. Fold the triangle in 1/2 again and unfold it. Make 4 cuts along the fold lines – about halfway to the middle. Use the hole punch to make 4 holes on the corners, punching only one hole per cut piece. Gently meet the four points (with holes) in the center. Push the pushpin through the holes in the center and onto the pencil eraser. Now you have a pinwheel. By blowing on the side you can see the pinwheel spin and axle stays in place. The pushpin is the axle (or fulcrum) which stays fixed, but the paper is the wheel (or lever) which rotates in a circle.

SECTION SIX – Pulley
FIRST CLASS PULLEY

Supplies:

1. Empty thread spool (preferably wooden)
2. Paperclip
3. 2 gallon jugs (or 2 objects of equal height, the taller the better)
4. Clay 

5. String

6. Small object or toy 

Straighten the paperclip and slide the spool onto it. Place it on top of the two jugs using the clay to hold it in place. Take the string and tie one end to the object. Lift the object using the string. Now lift the object by pulling the string over the spool to lift the object. They should both feel about as heavy or equal amounts of effort to lift. So the first class pulley changes the direction.
SECOND CLASS PULLEY

Supplies:

1. Empty thread spool (preferably wooden)

2. Paperclip

3. 2 gallon jugs (or 2 objects of equal height, the taller the better)

4. Clay 

5. 3 pieces of string

6. Small object or toy 

Straighten the paperclips and set them across the jugs securing them with the clay. Using two pieces of string take one end of each and tie them to the paperclip. Take the spool and thread the third piece of string through this hole tying it to its self. With the free end of the string attach the toy so that it is hanging from the spool. Now lay the spool on top of the two piece of string attached to the paperclip. Raise the object on the spool by lifting the two strings. The spool will slide on the strings and make lifting the object easier by using less force. 
THIRD CLASS PULLEY

Supplies:

1. 2 empty thread spools (preferably wooden)

2. Paperclip

3. 2 gallon jugs (or 2 objects of equal height, the taller the better)

4. Clay 

5. 3 pieces of string

6. Small object or toy 

7. A pipe cleaner

Straighten the paperclip and slide spool A onto it. Place it on top of the two jugs using the clay to hold it in place. Take the spool B and thread the third piece of string through this hole tying it to its self. Attach the toy with the string so that it’s hanging from spool B. Attach the pipe cleaner to the paperclip so that it forms a U shape under spool A. Now tie the other two pieces of strings (one end only) onto the pipe cleaner leaving a space between them. Place spool B with the toy on top of the two strings so that the strings go under spool B and come around and place them on top of spool A. Now pull on the strings. Spool A changes the direction of the force and spool B changes how much force is needed. The third class pulley makes lifting easier AND changes the direction of the force. 
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