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Introduction

Have you ever wanted to...

Make a mummy?

Send your own homemade rocket sky high?

Rig a fruit-powered battery?

Great! You’ll find easy-to-follow instructions for these and so many more awesome at-home experiments in this book. Whether you explore friction or homemade racers, you are guaranteed to have fun!
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Make a Stethoscope, shown here




What's in this book?

• Many of the experiments can be done by kids all by themselves. That’s right—no adult help needed. That means no grown-ups doing all the fun stuff while you watch. You can do lots of messy, cool, mind-blowing experiments all by yourself!



• All the supplies you need are probably already in your home. No fancy gadgets or doohickeys needed.

• Science is fun! There is no better boredom buster than a science experiment. You will learn something and astound and amaze your friends and family.


What are you waiting for?

Pick an experiment you are interested in, gather the materials, and get going! Make sure you check the safety instructions and find an adult to help if needed.



• Supplies includes all the stuff you need.

• Do It! has instructions for building and performing the experiment.

• What’s Happening? Read the science behind the experiment.

• What If? includes ideas for making the experiment bigger, louder, longer, or just plain better.







Make It

Build contraptions that shoot, fly, roll, light up, tell time, and more!



Make Bricks

For 9,000 years, bricks have been the go-to building material. They are strong, fireproof, and waterproof. You can easily make your own mud bricks at home!


Supplies

Ice cube tray or egg carton, Bucket, Trowel, A place to dig in the ground, Straw or grass, Water





[image: image] DO IT! [image: image]


1. Using the trowel, dig a hole in the ground (ask your parents to help pick a spot), digging down past the dark brown topsoil to the heavier soil underneath. Does the color of the soil change as you dig deeper?



2. Put several trowels full of the deeper soil into the bucket and add a big handful of straw or grass.

3. Pour in just enough water to make a very thick mud.

4. Mix the mud and grass completely with the trowel, making sure there are no clumps or rocks in the mud.

5. Pack the mud into the ice cube tray to make small bricks, making sure there are no air bubbles by slamming the tray straight down on the ground a few times.

6. Leave the tray in a bright, dry spot for several days until the bricks are completely dry.

7. Pull the bricks out of the tray and let them dry in the sun for a few more hours.

8. Once the bricks are done, take a look at the outsides. Are they smooth or rough? Are the bricks strong or do they crumble easily? What happens if you smash one on the ground? Can you build something with your bricks?


What’s Happening?

The dirt deeper in your yard usually contains a very fine, sticky soil called clay. The tiny clay particles dry into a very hard material. However, without the straw, the brick would crumble to pieces. The straw gives the brick stability and helps spread out the force on the brick to make it stronger.




What If?

What if you put more or less straw in your bricks? Does adding more straw to the bricks make them stronger?
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Make a Light Bulb

The first light bulbs made by Thomas Edison were incandescent, just like this one!

ADULT NEEDED


Supplies

Mason jar with lid, 1-inch nail, Hammer, Three feet of insulated copper wire, 6-volt battery (or use electrical tape to tape 4 D batteries together end to end), Picture hanging wire, Wire cutter, Stopwatch, Electrical tape
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1. Use the hammer and nail to make two holes, 1 inch apart, in the lid of the jar.



2. Cut the copper wire into two pieces about 18 inches long.

3. With an adult’s help, cut off an inch of the plastic coating at each end of the strands.

4. Push a wire through each hole so that about 2 inches of the wire can be seen in the jar.

5. Make a small hook at the end of the copper wires that will be inside the jar.

6. Unwind the picture hanging wire to use the individual fine strands of iron wire.

7. Twist three strands of the iron wire together and stretch them across the gap between the two copper hooks to form the filament.

8. Put the lid with the filament on the jar.

9. Carefully use electrical tape to attach the end of the copper wires to opposite ends of the battery. Watch your bulb light up!

10. Time how long your filament glows before it burns out. The filament becomes very hot! Wait five minutes for the filament to cool before opening the light bulb jar.


What’s Happening?

The electric light bulb works because you’ve made a complete circuit with electrons flowing out from the battery, through the filament, and back to the battery. Electrons flowing through the filament wire produce heat and make the filament glow.
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Make a Chair

Become a structural engineer!


Supplies

A LOT of newspaper, Tape
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1. Roll several layers of newspapers into very tight rolls and secure them with tape.



2. Arrange the newspaper rolls to create a chair; tape the rolls together.

3. Sit down on your chair. Does it hold you up?

4. Experiment with different shapes like squares, triangles, and hexagons.


What’s Happening?

Structural engineers call the weight an object has to hold “the load.” Some shapes are better at bearing a load. Rectangles and squares are easy to bend and break. Triangles are less likely to bend or break.




Make a Dam

Dams stop or slow the flow of a river or stream and are built by people and beavers alike.


Supplies

Large, long, shallow container (large baking dish or plastic container); Sticks (from the outdoors or Popsicle sticks); Small rocks; Sand; Mud; Bucket of water
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1. Fill the container with sand and make a path for a river.



2. Use the sticks, rocks, sand, and mud to build a dam in the middle of the container to block the river.

3. See if you can keep the area behind the dam completely dry.

4. When you’re ready, slowly pour the water from the bucket into the container and see if the dam holds.


What’s Happening?

When building a dam, you need to consider the materials and the shape of the dam. Sticks and rocks are strong but will not hold the water back alone. Mud and sand are needed to keep the water from leaking through the cracks.
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Make Modeling Clay

Use your homemade modeling clay to create models of your favorite scientific discoveries!


Supplies

White school glue, Cornstarch, Flour, Salt, Water, Measuring cup, Bowl, Mixing spoon
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1. Mix 2 cups of flour, 1 cup of salt, and 1/4 cup of cornstarch in the bowl.



2. Mix in 1/4 cup of the white glue.

3. Add water slowly, a couple spoonfuls at a time, until the clay is moldable but not too soft.

4. If you accidentally add too much water, add more cornstarch to the mixture. If the clay is too crumbly, add more glue.

5. Use your modeling clay to make whatever you like — a bowl, necklace, or model of your favorite scientific discovery. Make sure not to make pieces that are too thick (they will take too long to dry) or too thin (they will break easily). When you are ready, leave your piece in a warm, dry place to dry for two to three days.


What’s Happening?

This clay is a polymer clay. The cornstarch and glue mix together to form long chains of molecules called polymers. This gives the clay its stretchiness. The flour and salt help the clay hold its shape while you work with the clay and when it dries.




Make Paper

Paper is the easiest product to recycle—so easy that you can recycle it into new paper at home!

ADULT NEEDED


Supplies

Picture frame (one that is not going to be used again), Pantyhose (a pair that is not going to be used again), Tape, Newspaper, Large bowl or bucket, Sink, Warm water, Cornstarch, Measuring spoon, Clean cloth rags or paper towels, Spoon
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1. Remove the glass and picture from the picture frame.



2. Use the empty rectangular piece to make a strainer by stretching pantyhose over the frame, using tape if needed to hold the hose in place.

3. Tear up about six pages of newspaper into small pieces and put them into the bowl.

4. Pour warm water into the bowl to completely cover the paper, and then mix it all up.

5. Let the bowl sit for several hours or overnight, until the bowl is full of pulpy, mushy soup.

6. Mix in 2 tablespoons of cornstarch and another cup of hot water.

7. Place the frame in the sink and pour a thin layer of pulp from the bowl onto the frame.

8. Use the spoon to make sure the frame is covered evenly with pulp and to push out extra water.

9. Lay the frame on top of a dry cloth and press another cloth on top of the pulp to soak up any extra water.

10. Remove the cloth and leave the frame of pulp to dry into paper. This can take several hours, but you can use a hair dryer to speed up the process.

11. When the paper is completely dry, gently peel it off the frame. How does the paper look and feel? Can you write on it?


What’s Happening?

All paper is made of millions of thin cellulose fibers from plants. When you tear the newspaper, look closely at the edges and you can see the cellulose fibers all tangled up. The fibers naturally stick together, but water breaks them apart.



Soaking the paper in water creates a cellulose pulp soup that can be made into new paper. The cornstarch helps the fibers stick back together once the water has been dried out of the pulp. A new piece of paper is born!


What If?

What if you add other items to your paper to make it more interesting? Try glitter, flower petals, or tiny pieces of colored paper.
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Make a Stethoscope

The very first stethoscope was simply a hollow cylinder. Now you can make your own!


Supplies

Small funnel, Large funnel, 2 feet of plastic tubing (a piece of old water hose works too), Duct tape, Balloon, Rubber band, Scissors
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1. Blow up the balloon, let the air out, and then cut off the small end of the balloon.



2. Stretch the balloon over the large funnel, and use the rubber band to hold it in place.

3. Attach a funnel to each end of the tubing. If the funnels do not fit tightly on their own, use duct tape to secure them in place.

4. Place the small funnel on one ear and the large funnel with the balloon on your chest. Can you hear your heart beat? If not, make sure the funnel is under your shirt and move it around slowly until you can.

5. Do jumping jacks for 30 seconds and then listen to your heart beat again. Has it changed?


What’s Happening?

The funnels on either end of the tube focus the sound of your heartbeat through the tube and to your ears. The balloon amplifies the vibrations of the very weak sound so that it’s easier to hear. When you exercise, oxygen and nutrients are used up more quickly, so the heart needs to beat faster to send the blood through more quickly.
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Make a Cantilever

A cantilever is an overhanging structure that is supported on just one end, such as a balcony or a diving board.


Supplies

1 package of uncooked spaghetti, Masking tape, Tabletop, Scissors, Ruler
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1. Tape a small handful of pasta together and then to the top edge of the tabletop, extending out.



2. Tape another handful of pasta together and then to the bottom edge of the tabletop, using tape to secure it to the previous bunch.

3. Now add another bunch of pasta to the end, using tape to secure it to the previous bunch.

4. Keep building with more pasta and tape, extending your cantilever as far off the table as possible without getting closer than 12 inches to the ground.

5. Measure your cantilever. How long can you build it?


What’s Happening?

Consider a cantilever found in nature: a tree branch. A squirrel sits on a branch near the trunk. As she runs to the end of the branch, it begins to bend. Torque, or rotation caused by a force, makes the branch bend. Torque increases farther from the support, bending the branch and cantilever down.




Make a Mummy

Egyptians weren’t the only peoples to mummify their dead rulers. Mummies have been found in China, Mexico, Peru, and Chile. You can make your own mummy using an apple!


Supplies

Apple, Knife, 2 plastic cups, Washing soda (found in the detergent aisle) or baking soda, Salt, Bowl, Kitchen scale, Measuring cup, Marker, Paper towels (optional), Glue (optional)
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1. Cut the apple into quarters and put two of the pieces into the two cups.



2. Weigh each cup on the kitchen scale and write the starting weight on the cup.

3. In the bowl, mix 1 cup of washing soda with 1/4 cup of salt, then pour the mixture into one of the cups so it completely covers the apple.

4. Leave the other apple in the cup and put the cups in a cool, dry place for seven days.

5. Remove the apple pieces from the cups and inspect them. How does the apple being mummified compare to the other apple?

6. Weigh the apples in the empty cups and write the new weights on the cups.

7. Mix another batch of washing soda and salt and cover the apple again. Let the cups sit in a cool, dry place for another seven days.

8. Again, inspect the apples. How do the apples look different from one week ago? How do they look different from two weeks ago? How do they look different from each other?
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