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Does the Size of a Wheel Matter?
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1. Motives

I like racing my friends down hills on our bicycles, and I often wonder what makes one kid
faster than another. Since all of my friends are so similar, I want to know how to gain the
advantage. IfI changed the size of the wheels on my bike, will it affect my speed?
2. Methods

To determine whether wheel size affects speed, I studied important factors such as
momentum, velocity, distance, friction and gravity. Next I built a small wooden car which
allowed me to change the size of wheels. I used three separate sizes of wheels. When I
changed wheels, I added or subtracted weight to ensure the weight of the car remained the same.
The only variable was the size o the wheels. Finally, I repeatedly timed the car as it rolled 15
feet (5 meters) down a hill, and I compared the differences in speeds to determine which wheel
size, if any, was faster.
3. Result

After numerous tests, I determined that the largest wheel was fastest with an average time of
5.36 seconds to travel 15 feet (5 meters). The medium-sized wheel was second-fastest with an
average time of 5.88 seconds, and the small wheel was slowest with an average time of 6.12
seconds to travel 15 feet.
4. After Thought

While preparing for my experiment I learned about important factors such as momentum,
velocity, friction and gravity. Through repeated tests, I discovered that the speed of a vehicle 1s
affected by the size of its wheels. The experiment proved my hypothesis; having larger wheels
on my bike will give me an advantage when racing my friends.
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These cars sure do go far
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1. Motives

There are many types of toy cars. Some materials that can be used to make toy cars are; wood,
paper, and K’'nex. I wanted to do this experiment because I have many toy cars. I also wanted to
do this because I like building cars and I want to know why certain toy cars go further than
others. Why do some toy cars go further than others?

2. Methods

I built one car out of K’nex and one car out of wood. After they were built, I weighed them and
found that the wooden car weighed more. I rolled them down a wooden ramp that I changed
the height four times and measured the distance the cars rolled at every height.

3. Result
The taller I made the ramp the further the cars went. No matter what the height was the
wooden car always went further.

4. After Thought

My hypothesis was right. I do not need to make a new one. In the beginning of the experiment I
was wondering why the K'nex car was going further and I realized the wooden car had a sticky
wheel. After that I washed and re-rolled the wooden car down the ramp. The wooden car ended
up going further than the K'nex car.
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How Strong Are Electromagnets?
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1. Motives

I thought of doing electromagnets for my project because I have been wondering how
they work and what they do. How does the amount of wire coils affect the electromagnet’s
magnetism?
2. Methods

My experiment used three packages of wire coils (15;30;60), one iron core, a magnet, and
three 6 volt batteries. one for each experiment. I tested the electromagnets strength by
increasing the number of wire coils used to hold a bucket of water, and weighing the bucket
of water with each test.
3. Result

In my experiment of making an electromagnet and testing it’s strength potential, I found
out that the magnet grew it’s strength when I increased the number of wire coils wrapped
around it. I used a large magnet wrapped in wire coils and connected it to a 6 volt battery. To
measure the electromagnet’s strength, we attached a bucket full of water and increased the
bucket until it was too heavy for the magnet to hold.
4. After Thought

In my research, I learned that the wire coils attached to the battery and magnet, would
produce extra energy in the magnet, making it stronger. I expected an increase in the
wire coils, though

each experiment would make the magnet be able to hold more weight. Next time I would like to
use something different than water because it was messy.
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Under Pressure: The Effect of Depth and Pressure in Underwater Diving
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1. Motives

Underwater exploration is a fun and interesting field of study in science. Understanding the
process of diving under water and what happens to your body when you dive is important
because without this knowledge a diver could be hurt. In this experiment I want to test what
would happen to a 2-liter plastic bottle taken underwater to different depths and held
upside-down. My hypothesis is that the plastic bottle would compress under the weight of the
underwater pressure.
2. Methods

In order to do the experiment I chose a safe dive spot and had my parents as my dive buddies.
As I am Junior Open Water Certified I am only allowed to dive to a depth of 40 feet, so I decided
to take measurements at three locations on the dive — at the surface, at 10 feet or 3 meters, and
at 33 feet or 10 meters.
3. Result

Under water I noticed immediately that my hypothesis was wrong. Instead of the bottle
compressing under the weight of the pressure, the air in the bottle compressed and the water
moved up to different levels on the bottle.
4. After Thought
Because of this experiment I now understand how air compresses under water and the ways in
which that can affect the body. Understanding pressure and depth in scuba is very important
to the world because knowing how these basic ideas work under water help to keep a diver safe
and allow for greater exploration of the environment of the oceans.
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The Fluffy Muffins
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1. Motives
When I grow up, I would like to open a café that offers tasty and fluffy muffins on the menu.

2. Methods
I will substitute carbonated water, buttermilk, or sour cream for milk in my recipe.

3. Result

In my experiment I used four variable ingredients: sour cream, butter milk, carbonated water,
and milk.
Sour cream muffin had the lowest fluffiness factor, was judged the heaviest in fluffiness survey,
and appeared dense in backlight test.
Buttermilk and milk muffins had the medium fluffiness factor, were judged medium-heavy in
fluffiness survey, and appeared dense in backlight test.
Carbonated water muffin had the highest fluffiness factor, was judged the lightest in fluffiness
survey, and appeared loose in backlight test.

4. After Thought

I discovered that the carbonated water is the fluffiest and the sour cream is the tastiest.
I learned that I should care more about the taste, because even you have fluffy muffins if it taste
bad you will not like it.
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Oh How Sweet It Is! Measuring Glucose in Your Food
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1. Motives

Diabetes is a growing problem worldwide. It interest me because my older sister is a diabetic.
In my experiment “Oh How Sweet It Is” I plan to show, How much sugar is contained in food and
drinks found in most homes.
2. Methods

In my experiment I used a variety of common food and drinks that can be found in most
homes. I used a stopwatch for accurately measuring time, a knife and cutting board for cutting
up foods, graduated cylinders and measuring spoons for measuring liquids, cups for keeping
mixtures separated, glucose tablets for control samples and glucose test strips for measuring
sugar levels. My procedures involved cutting up foods and measuring out liquid samples then
placing a test strip in or on a sample for a specific amount of time and finally reading the test
strip and recording the results.
3. Result

Of all the common foods and drinks that I planned to use I for my experiment I thought that
Coca- Cola would have the most sugar in it. It had a lot of sugar but apple juice and molasses
had the most sugar. 1 was surprised to find out that my Dads beer didn’t have any measurable
amount of sugar in it.
4. After Thought
I discovered that the common food and drinks found in most homes have more sugar in them
than most of us need. I learned that we need to closely watch what we eat and drink to avoid
Type II Diabetes.
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Getting to Know Jack
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1. Motives

This experiment was done to see how four different pumpkins reacted to different substances.
We
wanted to observed if the different substances had any accelerating or decelerating reaction on
the
decay process of the carved pumpkins.
Which pumpkin do you think will decay first and why?

2. Methods
+ Carve all the pumpkins
* Cover a pumpkin with bleach
+ Cover another pumpkin with petroleum jelly
* Cover another pumpkin with Rockstar Energy Drink
* Leave the last pumpkin natural, with nothing at all as control.
* Insert each pumpkin inside the plastic container and cover with lid.
* Observe the pumpkins.

3. Result

After observing the pumpkins for the next 19 days we observed that Pumpkin D (Rockstar
Energy Drink)
was the first one to decay followed closely by the control one. The pumpkin that lasted the
longest was
the one covered in petroleum jelly with the bleach-sprayed pumpkin right behind it. We can
conclude that the different substances do have an impact on the decay process of the pumpkins.
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4. After Thought

Coating a carved pumpkin with petroleum jelly or spraying it with bleach may help your
Jack-o-lantern
last longer.
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Paw Preference: Do Cats Have a Paw Preference?
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1. Motives

Do cats have a preference of which paws they use? I tested my two cats to see which paw
they use most. I predicted that one cat would be left pawed and one would be right pawed
because research shows 40% of cats left pawed, 50% of cats are right pawed, while 10% are
ambidextrous. Percentages show that one cat would probably be right pawed and one cat left
pawed.

2. Methods

I used three different tests with 5 attempts each. The first test was with a feathered toy on a
stick. Next, was a ball dangling from a stick. The final test was rolling a ball towards the
cats.

3. Result
My prediction was incorrect. I was able to discover that cat #1 is ambidextrous. This is
surprising because only 10% of cats are ambidextrous. Cat #2 I discovered to be right handed.

4. After Thought

I discovered that cats do show paw preference.  From the tests conducted, I discovered I
have one right handed cat and one ambidextrous cat. I am surprised because I have a very
“special” cat which falls into the category with only 10% of all cats. But really, both of my cats
are special.
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Eyes Fooling Our Taste Buds?
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1. Motives

I wanted to know if my project could change what I think about certain foods because I am a
very picky eater. I could become a business woman someday. My question was, Can our visual
perception change what we think the flavor of a food is?

2. Methods

My experiment was testing the amount of people that were deceived by the false coloring of
the drink. I needed apple juice, food coloring, plastic clear cups, paper, and a pencil. I tested
people 1 at a time, made them drink each color blue, red, and natural coloring, then I wrote
what the people said for each color.

3. Result

There were 14 people that were deceived out of 17 people. Three people knew that it all was
apple juice. There were also some weird answers about the flavor of the juice like prune and
guava. The test subjects or people thought hard. Some wanted to change their answers, but
changed their mind about changing their answers.

4. After Thought
I learned that we can be deceived by our visual perception. I can change what I think about
some foods just by changing the appearance of it.
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Which Pumpkin Will Decay the Fastest?
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1. Motives
To find out what makes a pumpkin or Jack-o-lantern decay faster.
Which pumpkin will decay first and why?

2. Methods

Placed four carved pumpkins into boxes and used independent variables to test the
hyphothesis. One
pumpkin was used as a control, second pumpkin sprayed with bleach, third pumpkin coated
with vasoline and fourth pumpkin coated with energy “recovery” drink. Observed the
Jack-o-lanterns over a 20 day period.

3. Result
After observing the pumpkins for 20 days, the student’s hypothesis was correct. The pumpkin
sprayed with energy drank decomposed the fastest.

4. After Thought
Discovered that you may be able to make a Jack-o-lantern last longer with bleach or vasoline.
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DNA: Construction Workers of Living Things
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1. Motives

All living things have DNA. DNA stands for Deoxyribo Nucleic Acid, a long molecule
containing genes(which are molecules that contain personal contents). DNA helps make RNA
which helps make protains.

Do some fruits have more DNA than others? And if so, which fruit has more?
2. Methods

Using a mortal and pestle, I mashed up 80 ml of strawberries. I added soap , water, and salt to

each and after mixing it, poured it into a coffee filter that was inside a funnel and then an equal
amount of rubbing alcohol. After 3 minutes DNA separeted from the fruit mixture so Ileasured
how much there was. I repeated the process with kiwi, dragon fruit, and oranges so I could
compare.
3. Result

I found tha strawberris have the most DNA when comparing equal amounts of kiwi, dragon
fruit, strawberries, and aranges. Straeberries contained 1.25ml of DNA and dragon fruit had the
least with 0.156 ml of DNA.
4. After Thought

I discovered that amount of seeds did not metter in comparing DNA in fruit. I learned that
when you are extracting DNA, after you get the liquid from the fruit, you must use the same
amount of alchol as you did from the fruit or the amount of DNA you remove will not ve correct. I
would like to research DNA in fruit more, to find what affects the amount of DNA you find.
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Hot and Cold Colors
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1. Motives
Most people know that black attracts all wavelengths of sunlight. And that white reflects all
wavelengths of sunlight. Which color absorbs the most sunlight?

2. Methods

I let the glasses of water sit out and warm up from the sunlight. I used a thermometer, 7 Clear
glasses , red blue green and yellow food coloring, clear water, pencil and paper, and chopsticks.
First you have to fill the cups with water, second put in food coloring, third put it in the sunlight,
fourth check temperatures, fifth pencil & paper, sixth repeat steps 4-5.

3. Result
The temperatures were taken at various times about 30 minutes apart. When they were just
put outside they started between 78-790 F for all the colors from all the tests. The temperature

didn’t change much, the lack of sunlight had a large effect on the colored water samples.

4. After Thought

I learned that yellow can have a higher temperature than blue. I learned that there is a light
called ultraviolet (light that gives you sun burns). I learned that sunlight isn’t yellow or orange
it is all the colors of the rainbow.

- 415 -



-a\ AE ,b-

TARSA Y e 42‘721/;\

)
L AR — =KL XY—JL Lester Middle School

Z+—ozy )I—EY Owen Rubin

RPN =AM EDOREH R LITFD

Increasing the Effects of Beni Imo Natural Dye on Clothing
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1. Motives

Three years ago, I conducted a lengthy experiment using local vegetables to create a “green”
type of clothing dye. My end result was that the locally grown purple sweet potato, Beni Imo,
produced the most vibrant and long lasting color. At that time, I used just water mixed with
grated purple sweet potato. Since that experiment, I have researched ways to use natural dyes

more effectively with different fabrics and different natural additives such as salt and vinegar.
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My question is: If I add NaCl and CH3COOH(acetic acid) to boiling water along with the Beni

Imo, will the cotton and cotton/polyester blend fabric retain the purple color?

2. Methods
I boiled 500 ml of water and then added 200 grams of pureed Beni Imo using a food processor

on high for 60 seconds. Then, I added 65 grams of salt ( NaCl) and 250 milliliters of vinegar
(acetic acid) while stirring the mixture until it dissolved. Then, I added the two types of fabric,
a 100% cotton and a cotton/polyester blend to the mixture. I let the fabric absorb the dye for 24
hours. I rinsed the fabric in cold water and observed that both types absorbed the color.

I repeated this experiment with the same amount of water and Beni imo pureed, but did not
add the NaCl and CH3COOH to the dye mixture. I soaked the exact same type of cloth as a
comparison to the method described above.

3. Result

The addition of NaCl and CH3COOH to the boiling water mixture of pureed Beni imo
produced a much deeper purple color for both types of cloth tested. The cotton/poly blend
retained a deeper color purple than the 100% cotton cloth subjected to the same mixture.
The cloths that received only the Beni imo and water mixture aborbed much less of the purple
color than the mixture containing the two variables, NaCl and CH3COOH.

4. After Thought

During my research, I learned that the typical dye process for clothing uses a number of
chemicals that are have been shown to cause side effects, including increased risk for cancers, in
a number of people in the population. I wanted to create a natural dye that would be able to
color different fabrics and not cause harmful side effects. My teacher is going to let me teach the
class the process of using Beni Imo natural dye to do socks, shoe strings, and t-shirts in class.
This will teach more young people the importance of using natural, non-toxic dyes for our

clothing using a local source of produce.
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