Summer Science – Junior High -  CHOOSE THREE
Journal/take photos/be ready to share your discoveries the first weeks of school!!

Check out the following link and choose any of these great summer science activities - - journal/take photos/be ready to share three experiences.

http://www.hometrainingtools.com/summer-science-projects/a/1406/  
                        or here are some other good ideas - - 
A)CSI SCIENCE – GET THE PRINTS!! Motivate your teen by issuing a friendly challenge: bet he can't tell whose fingerprints are on drinking glass, spoon, or some other household object! By becoming involved in a simulated crime scene you may be able help your child see how the science lab skills they are developing in school has a real world application. Here's how to get started:

What You Need:

· Pencil

· Index card or piece of white paper

· Transparent tape or clear packing tape

· Talcum powder or cornstarch

· Small paint or makeup brush with very soft bristles

· Spoon or drinking glass

· Cocoa powder

· Identiprint (optional)

The patterns of ridges on our fingers are unique. No two individuals, even identical twins, have fingerprints that are exactly alike. We leave impressions, or prints, of these patterns on everything we touch. The prints can be visible, as when our fingers are dirty or oily, or they can be "latent," as when they are made only by the sweat that is always present on our finger ridges. Not even injuries such as burns or scrapes can change the fingerprint structure.

What You Do:

1. The easiest and cheapest method to take a fingerprint is to rub pencil lead all over a small area of paper or index card to make an “ink” pad. Press your fingers onto the penciled area, then lift the prints from your fingers with transparent tape and place the tape on a white index cards for reading.

2. A “high-tech,” neat, and not too expensive fingerprint method is to use “Identiprint” materials. Identiprint is a commercial system used by retail merchants to put customers’ thumbprints on the backs of their checks without making an inky mess. Special “ink” pads and self-stick labels take a dark, clear print without leaving any visible residue on the thumb. Ask your local retail merchant to give you a small supply for use with your child.

3. A day or two before the activity, place your fingerprints on some common household object such as a drinking glass, table top, or spoon.

4. Have your teen look at his fingerprints with the magnifying class and try to identify what type he has. The Federal Bureau of Investigation categorizes prints by three main patterns: arches, loops, and whorls. Have your teen use the Internet to find pictures to help him identify the unique characteristics of his fingerprints.

5. To dust for fingerprints, sprinkle talcum powder or cornstarch on dark surfaces and cocoa powder on light surfaces where you left visible prints. Have him use the small paint or makeup brush to gently swipe off the excess powder.

6. Next place a large piece of transparent tape, or clear packing tape, over the print, carefully peeling off the fingerprint and placing it on an index card or piece of white paper. Challenge him to identify the arches, loops, and whorls within the lifted “latent” fingerprints to see if it’s yours or his!
B) MAKE A BETTER PAPER AIRPLANE Who hasn’t spent some part of some class at some point during his life making a paper airplane when he should be doing something else? You probably did and your child probably has as well. Why not turn this common time killer into a lesson on the physics of aerodynamics and flight? This is a great activity for students of all ages, but high school physics students should have a greater understanding of fluid dynamics and be able to push the outer limits of paper airplane design!

What You Need:

· Various types of paper (any paper around the house is fine, but try to locate papers with different weights and thicknesses)

· Stopwatch

· Possible other materials include paper clips, stapler, scissors, and glue as needed by design

What You Do:

1. Brainstorm ideas with your teen about what makes a good paper airplane. Talk about the different variables that can be changed (type of paper, folding pattern, other materials used) and how each of these may influence the flight of the plane. Physics concepts to consider: 

· Archimedes’ Principle – “An object surrounded by air is buoyed up by a force equal to the weight of the air displaced”. If your budding Orville Wright uses heavier materials in his plane construction, he needs to take into account that more air must be displaced in order to keep the plane aloft. He should consider compensating with a broader wing span.

· Bernoulli’s Principle – “When the speed of a fluid increases, pressure in the fluid decreases”. In this case, the fluid is air. In order for a plane to stay airborne, there must be less pressure above the wing then below it. This allows the greater bottom pressure to exert an upward force on the wing, giving the plane lift. In order to accomplish this, wings tend to have a greater surface area on the tops than the bottoms. Picture the curved, slightly upturned, top of a wing. Now, as the plane moves through the air, wind must travel faster over the curved top of the wing than the flat bottom of the wing, providing lift.

· Air Resistance – Friction causes drag, an opposing force to the forward motion of the plane. In order to decrease air resistance, Orville should consider an aerodynamic design that allows the plane to “slice” through the air. Possible design accommodations should include a pointed nose and smooth body.

2. Gather the materials and each of you make an airplane that you think will stay airborne the longest.

3. Let the competition begin! Either head outside on a calm day or find a large enough space to fly your planes indoors. Each person should take a few practice throws, then take turns having one person fly their plane while the other person times the flight. See whose plane stays airborne for the longest time!

4. Discuss the differences between your planes and why the winning plane flew longer than the other plane. Consider hitting the drawing board with new designs for a rematch! There are loads of sites on the Internet with various paper airplane designs. Consider visiting a few and seeing how their designs compare to the designs used by your child.
C)FOAM IT!! CAUSE A CHEMICAL REACTION. This experiment uses a yeast solution, liquid detergent such as Dawn, and hydrogen peroxide to produce an exciting reaction like no other! The result will send a stream of foam shooting up out of a bottle and, after a minute or so, begin turns into a moving stream that resembles toothpaste being squeezed from a tube. You may not want to use this foam to brush your teeth, but you'll certainly “foam up” your child's imagination and love of science!

What You Need:

· 16 oz. empty plastic soda bottle

· 20 ml (0.675 fluid ounces) hydrogen peroxide (6% solution, purchased from a beauty supply store)

· 10 ml (0.3382 fluid ounces) dishwashing liquid (such as Dawn)

· Food coloring

· 1 oz. package of powdered yeast

· Small Funnel

· Aluminum foil cake pan with 2-inch sides

· Safety glasses

(Although the following activity is safe it is always good practices to have your child wear safety glasses whenever they conduct any type of activity that involves working with chemicals)

What You Do:

1. Have your child place the empty plastic soda bottle into the center of empty aluminum cake pan and then put the funnel into the bottle’s mouth.

2. Next add 3-4 drops of food coloring to the peroxide and pour the peroxide through the funnel into the bottle.

3. Add the dishwashing liquid to the peroxide in the bottle.

4. Pour the yeast mixture into the bottle and quickly remove the funnel. Have your child touch the bottle to feel if any temperature changes are taking place.

After a minute or two foam will shoot up out of the bottle, run into the pan, and eventually begin to come out in a steady stream. Encourage your child can play with the foam - it's just soap and water with oxygen bubbles! The bottle will feel warm to the touch as this is an example of an exothermic (heat producing) reaction.

Hydrogen peroxide when mixed with a liquid detergent and a catalyst (yeast) will react producing foam (oxygen gas) regardless of amounts used, so encourage your child to experiment with different amounts to see which will produce the most foam!
D) BAKE A CHEMISTRY CAKE Next time you bake a cake, consider this. The cake dough is not really a cake, but when it's heated in the oven, a chemical reaction occurs and new bonds are formed. How does heat change things? When it comes to heat changing a chemical reaction, there are two types. One is “exothermic,” a reaction that produces heat, and the other is “endothermic,” a reaction that takes heat in. When you make a cake, you a producing an endothermic chemical reaction which changes batter to baked!

A few things can happen when you bake a cake. Some chemical reactions to keep in mind while doing this tasty experiment are:

1. Heat helps baking powder produce tiny bubbles of gas, which makes the cake light and fluffy.

2. Heat causes protein from the egg to change and make the cake firm.

3. Oil keeps the heat from drying out the cake.

What You Need:

· small bowl

· several sheets of aluminum foil

· pie pan

· cooking oil

· measuring spoons

· cup or mug

· index card

· pencil

· science journal (optional)

Ingredients for one cake:
You'll need to measure and mix this set of ingredients four times to complete all four experiments—with the exceptions that are given below.

· 6 tablespoons flour

· 3 tablespoons sugar

· 1 pinch of salt

· 2 or 3 pinches of baking powder

· 2 tablespoons milk

· 2 tablespoons cooking oil

· 1/4 teaspoon vanilla

· butter knife|

· 1/3 of an egg (Break egg into a cup; beat until mixed, then use approx. 1/3 of it. Save the rest for 2 of the other cakes.)

What You Do:
1. Wrap several sheets of aluminum foil around the outside of the small bowl to form a mold.

2. Remove your foil "pan" and put it in the pie pan for support.

3. Ask a parent to help you coat the inside of the foil "pan" with the cooking oil, or cooking spray so the cake doesn't stick.

4. Have a parent pre-heat the oven to 350 degrees.

5. Mix all of the dry ingredients together.

6. Now, add the wet ingredients (as stated in the ingredient list, only use 1/3 of the egg; save the rest for use with the other cakes, below).

7. Stir the wet and dry ingredients until smooth and all the same color.

8. Pour batter into the "pan."

9. Bake in oven for 15 minutes.

After 15 minutes, remove the cake from the oven, set aside, and let cool for tasting later (yum). 

10. Label the first cake #1 on an index card. Make sure to label each cake with its number to separate differences when all they are all baked. Next, continue on to make three more cakes, but do the following: 

· Leave the oil out of one. Label the cake "#2 NO OIL"

· Leave the egg out of another. Label the cake "#3 NO EGG"

· Leave the baking powder out of the third. Label the cake "#4 NO BAKING POWDER"

11. After baking, have your child cut each cake in half and look inside. 

· Do the cakes look different from each other?

· Do they taste different from each other?

· What did the chemical change and use of heat do to cakes # 1-4?

12. Discuss all of the reactions that occurred with cakes #1-4. Tell your child to write about, or draw pictures of what they observed in a science journal.
E) MAKE A PINHOLE PROJECTOR Take a look around you. Everything appears right side up. Although this makes sense, it's not how your eye sees it. Images that are cast upon your eye's light-sensitive screen (called the retina) are upside down. It takes a learned brain trick to flip these images right side up so that they match the look of the real world.

What You Need:

· Dark-colored plastic cup

· Wax paper

· Scissors

· Rubber band

· Pushpin

What You Do:

1. Use the pushpin to punch a hole in the center of the cup's bottom. Cut out a piece of wax paper slightly larger than the cup's mouth. Stretch this paper across the mouth of the cup. Use a rubber band to secure the paper.

2. Darken the room. Aim the pinhole at a bright window or lamp. Look at the wax paper. What do you see? How does the image compare to the actual scene?

3. Don't be surprised if you have to rotate the cup around a little bit in order to get the right angle.

Caution: Never look directly at the sun.

What's Going On?

Congratulations! You've built a pinhole viewer. Light that came through the window entered into the hole of your viewer. After entering through the hole, the light rays continues on a straight path. This caused the upper light rays to strike the bottom part of the wax paper screen. Likewise, the lower light rays struck the upper part of the screen. The image that these rays produced was flipped upside down!
