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INTRODUCTION

The Upward Bound Regional Math-Science Center is 100% federally funded and hosted by
Wichita State University (WSU) in Wichita, Kansas. With the support of WSU and the
cooperation of schools throughout Kansas, Nebraska, Missouri, lowa, and other select regions,
the program is designed to serve fifty disadvantaged high school students who have the
potential to be the first in their family to attend college and earn a four year degree, preferably
in a science or mathematics field.

It is the mission of the Upward Bound Math Science Regional Center to:

e Educate students with the propensity for study in STEM areas for post-secondary
e Stimulate and sustain interest in STEM careers, and

e Motivate low-income and potential first generation college students to realistically
consider the attainment of a post secondary degree in STEM.

The curriculum of the “Galaxy Experience” is developed to provide students with the
opportunity for academic enrichment in a college setting. While living on campus for six weeks,
students attend a variety of classes located on the WSU campus specifically designed to expand
their knowledge and stimulate their interests. Classes simulate actual college courses that
address topics that are not usually taught at their high schools. Some of the courses offered in
2008 included: Environmental Biology, Genetics, Chemistry, Engineering, Physics, Geology,
German, Trig/Calculus, and many more. Moreover, each student’s academic enrichment is
supplemented with cultural awareness activities, field trips, academic and career counseling,
guest speakers, and tutoring. UBMS students also have access to Wichita State University’s
computer, chemistry, geology, physics, and biological sciences labs, Ablah Library, and the
Heskett Center for physical fitness activities.

The crowning achievement of the student’s experience each summer is their production and
presentation of research projects. The projects are a culmination of what each team has
investigated, researched, experimented and/or discovered during the six-week summer
session. This journal serves as a record and a celebration of the hard work and commitment
put forth by the students of the 2008 “UBMS Goes Green: Your Carbon Footprint” summer
galaxy experience. Each project was presented at the annual UBMS Research Symposium, and
the written report is printed in this journal in its original form, therefore allowing the talent and
achievement of our students to genuinely shine through.
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Going Green Fuel Style: Testing Ethanol and Hydrocarbon Fuel Benefits
Tagen Bryant, Eric Wickliffe, Jr., Lauren Reed, and Ernest McDonald, Jr.

It appears that fuel is more important than food. Gasoline prices have been rising
steadily for years and it has grown out of hand. This is not a local issue, and has become an
even worse problem for citizens of other countries. As prices reach four US dollars in the states
they already exceeded eight dollars in Britain. (Charlton 1) Along with this strain on many
pocketbooks, our dependency on gasoline and other fossil fuels damages the world we live in.
The “green house” gas effect is putting the environment into a dismal state pushing up
temperatures along with other long-term threats. Finding a new source for our energy and fuel
seems necessary. World wide, studies are being conducted to find the new fuel; especially
biofuels made from common plants are being tested.

The effects of gasoline have been studied and scientists have found that it releases an
air toxin known as Carbon dioxide, CO2, a green house gas. Green house gases are gases that
present in the Earth’s atmosphere reduce the loss of heat into space and therefore contribute
to global temperatures. The most important greenhouse gases are water vapor, carbon dioxide
(CO2), methane and ozone. These gases contribute to global temperatures thus the concept of
the greenhouse effect. Greenhouse gases are important elements in maintaining Earth’s
temperatures. As the sun’s rays enter the atmosphere they reflect back into the sky except that
the greenhouse gases absorb them keeping the earth warm and habitable. Yet extensive
amounts of these gases could prove to be lethal. Since greenhouse gases are produced by
industrial processes in addition to natural ones, it is vital that people be aware of their
increasing rates.

Humans need to begin decreasing their production of this and other dangerous factors
to the environment. The first step is to find the cause of this buildup of green house gases;
researchers have already completed this and have found that the major producer of CO2 is
from the combustion engine in our cars. (Bourne 45) Researchers have discovered other ways
to reduce our negative impact on the planet. What Stephen Pacala and Robert Socolow call the
“stabilization wedges” where the average human can promote or participate in global
improvement on a sometimes extremely small scale? (Mc Kibben 33)

These wedges although rather inconspicuous alone actually add up. They include large
projects such as building wind turbines or changes as simple as using incandescent light bulbs.
Another wedge concerns the car and energy industries. By using fuel-efficient cars, humans are
cutting another wedge away from carbon output. Finding a new fuel source that gives off less
carbon by-products is another wedge that needs to be researched further. In this experiment,
the output of ethanol substitute, degenerated alcohol, and a hydrocarbon, a gasoline substitute
will be tested to see which fuel is better for the consumer and the environment.

Thus one can assume that by burning degenerated alcohol for seven minutes it will have
a smaller output of energy by calorie per gram used than the hydrocarbon however will burn
cleaner and better for the environment than the hydrocarbon. The variables tested are the
energy output of the two fuels and how each fuel appears when being used. Being changed, the
independent variable is the type of fuel, first using degenerated alcohol (ethanol) and then
using a lamp oil, to replace gasoline. Numerous variables are held constant in the experiment




such as the tools being used and the location of the experiment, also the conditions of the
materials such as temperature and amount being used.

For this experiment alcohol burners were used to hold the fuel and allow for safe
burning and the heat produced by the flame measured. The one-liter of degenerated alcohol
was tested for its cleanliness and energy output. Also, the one-liter of lamp oil was tested for
the equivalent, the alcohol and hydrocarbon being the independent variables. In order to test
these variables, a makeshift calorimeter was created with a coffee can being placed over the
flame, directing the heat or energy produced. Ice cooled the water, to 17 degrees Celsius, to be
boiled in a series of trials used to measure the output of each fuel. The water was placed in a
flask and set on the stand being held by the clamp which was then placed over the alcohol
burner containing the fuel to be tested. A thermometer enabled the experimenter to take the
temperature of the water before and after being heated. Also, a stopwatch was used in this
experiment to make sure that each fuel in every trial was only allowed to heat the water for
seven minutes.

This was all completed by first setting up the stand and clamp on a flat area and cooling
the water to 17 degrees Celsius simultaneously. Placing 125 milliliters of the alcohol in the
alcohol burner and setting it under the stand one is able to proceed to arranging the
calorimeter. This is done by lifting the flask filled with cooled water through a hole in the coffee
can and attaching it to the stand via the clamp so it is suspended above the alcohol burner.
Light the burner and begin the stopwatch for the allotted seven minutes. After the time is
completed take the temperature of the water and the weight of the alcohol burner recording
the data along with any observations such as smoke or flame color. Repeat these steps for
more trials with the alcohol. Then repeat these steps with exchanging the alcohol for the
hydrocarbon fuel. Finally you are able to calculate the thermal output in calories per gram used
applying this formula:

Q=cmAT/f

Q- Thermal Output (calorie per gram used)

c- Specific Heat (in this case: 1 calorie/gram degree Celsius)
m- Mass of Water (grams)

AT- Change of temperature (degrees Celsius)

f- Amount of fuel used (grams)

These results of the experiment were anticipated. The hydrocarbon burned about half
as much as the alcohol for the seven minutes, four ounces versus seven ounces, average for
both. First alcohol trial gave a thermal output of 1197.6 calories per gram used, followed by
1186.3 cal/g and 1345.6 cal/g. Hydrocarbon trials proved more efficient with 1577.7 calories
per gram used, 1580.1 cal/g and 1735.4 cal/g. Upon observing the fuels as they burned one can
easily find that the hydrocarbon gave off a thick black smoke and the inside of the calorimeter,
also the flask, was covered in soot. The dark smoke, which can be seen, apparently carbon
dioxide and the soot a form of carbon. Whereas the alcohol burned clear.

It is evident that the hydrocarbon produced more thermal output than the ethanol.
However, at what cost? Using the alcohol with no sign of a dirty by-product or the hydrocarbon
with its obvious by-products. The hypothesis previously stated proved to be correct. Although
only a few trials were completed they showed a noticeable trend. In future tests the fuels




should be tested in many more trials. Also, future trials should use an actual calorimeter for
increased accuracy.

The results of this test show that there is a new need in the fuel industry. A renewable
source has been found, however, it is not produced to the highest capability. Currently the food
area of the corn is being used to create alcohol. This adds to the hunger issue that occurs all
over the world. It creates a new issue of fuel versus food and which is necessary versus which
receives higher government subsidies. To further the problem, the production process takes
about as much energy to make as the end product creates. America needs to find better
production methods and put them into use bridging the gap between the States and other self-
reliant countries. Brazil is entirely self sufficient in its energy needs and create fuel from sugar
cane, which gives off eight times the energy used to create it. (Bourne 50) If Brazil is able to do
this then the United States should as well. Americans need to take the first step to cleaner their
air by finding the best way to produce a renewable resource that can be grown in the country
allowing for the economy to be supported by Americans and prices to lower.
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Fun in the Sun: The Basic Concept of Projectile Motion
Phu Lam, Hang Thach, Jessica Ann Hellwig, and Shaila Eckas

Get ready get set go. Remember in the past, when everyone had water fights. Some
children had the nice Super Soaker and then there were others who were left with the cheap
imitation model which is twice as small and holds less water. The Super Soaker out-weighed the
generic brand by tons in terms of speed, distance and angle from what it says on the box. The
children who had the bad imitation one just gave up after getting hit with the strong pressured
water of Super Soaker and ponder whether or not they will be able to get revenge on those
kids. They would begin to wonder if the generic brand is worse than the Super Soaker. By doing
this experiment, the group will figure out if the velocity, distance, and angle of the generic
brand will be better than the named brand Super Soaker.

The water guns used in this experiment were pump water guns. An Air Force officer
named Lonnie Johnson invented the pump water gun. After he finished the prototype, he gave
it to his six-year-old daughter to play with. Once Larami Corporation hears of the toy, it hit
stores not to long after but it known as the super soaker instead of the breadbox. The Super
soaker was a huge hit from 1985 to 2001 with children. The Super Soaker attracted children
because of the fact that by only pumping the handle, one could get anyone wet within a
twenty-five feet distance from him or her (“Background”). Another attraction is that the
average trigger contains a color design and looks a little bulky with a pump at the base of the
nozzle and a trigger at the base toward the middle of the water gun. The pump water guns are
design of simple but durable plastic. There are dies added to the plastic to gives the water guns
color and to hold the plastic together like steel. The dies are the reason that there are no
screws or glues used in the making of the water gun and it also add to it attractiveness. The
manufacturing companies do not start thinking of new designs until late spring of the year
before the new designs go out on the market, because the only time consumers want to buy
water gun is during the summer. By doing this experiment, the research group will be able to
find out if the different design and brand of water gun have an effect of the velocity and
distance the water gun could shoot out(“How stuff works”).

While performing this experiment, the research group uses a variety of materials. The
materials used in the experiment were two water guns, blue and green food dye, a tape
measure, a stopwatch, and a beaker. The two water guns were the most importance materials
use in this experiment, because it was our independent variable. One water gun was a brand
named Super Soaker and the other one was a generic brand water gun. The research group use
blue and green food dye, because it helps distinguished the water and increase our chance of
an error free experiment. The tape measure was use to measure the distance each water gun
shot out and the stopwatch was use to timed how long it took the water to hit the ground. Last
but not least, the beaker was use to measure the amount of water put in each water gun. By
using these materials, the group was able to perform the experiment without difficulties.

In this experiment, the research group had to follow a set of procedures to ensure the
experiment will be error free. The set of procedures were First to fill the water guns, both
generic and name brand, with 800 mL of water. Then place five drops of green food dye in the
generic brand and five drops of blue food dye in the Super Soaker. Next pump the generic
brand water gun and angle the gun at exactly 180 degree, then shoot. While shooting, make




sure someone is timing the process of when the water was shot to when the water hit the
ground. They should clearly see the water since it dyed. After the water hit the ground,
measure the distance starting where the water landed on the ground to the shooter. Then you
should record the data and do steps 3-5 four more times with the generic brand. Next do step
3-5 fives time with the Super Soaker. Make sure to record the data on a piece of paper.

This leads us to the second procedure first (8") dump the water out of both water guns.
Then refill both water guns with 800 mL of water and add five drop of green food dye in the
generic brand and five drops of blue food dye in the Super Soaker. Angle the generic gun at 30
degree angle and shoot. While shooting, make sure someone is timing the process of when the
water was shot to when the water hit the ground. They should clearly see the water since it
dyed. Record your data. After the water hit the ground, measure the distance starting where
the water landed on the ground to the shooter. Record your data. Repeat step 8-12 two more
times with the generic water gun. Do step 8-12 three times with the generic water gun angle at
45 degree instead of 30. Do step 8-12 three times with the generic water gun angle at 60
degree instead of 30. Repeat the above step with the Super Soaker next. Then clean up your
mess when the experiment is finished.

Throughout the experiment, the group learned many things. Like for instance the
bridge between the economical backgrounds are not that far between each other when it
comes to toys. The biggest thing is that they cost differently. And depending on personal
preference that will tell the customer which gun to buy. For instance if the customer wants
speed go generic. But if they would like velocity and more water go with the Super Soaker. But
in the end they are practically the same, so why try to widen the economic gap by purchasing a
gun that is much more expensive when all you get is velocity and higher amounts of water for
the same amount of plastic. So in this experiment the group found their hypothesis wrong. The
Super Soaker was better than the generic on most things but not all. The generic did pull
through on speed. So in the end one could say they were equally matched depending on the
customer’s tastes.
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Too Fast Too Furious: The Force of Kinetic Friction
Cree Enna, Kristin Forrest, Louise Jones, and Christina Dickens

The speed limits on city streets should differ depending on the weather because when it
is raining the tires of a car tend to move faster, possibly causing accidents if the driver does not
slow down. One should drive safer on wet surfaces because the tires of a car spin faster than on
dry surfaces. The kinetic friction of rubber on wet surfaces is lower than rubber on dry
surfaces, therefore making the force of kinetic friction lower. If we test a rubber-wheeled car
with a constant velocity on wet concrete, dry concrete, wet asphalt, and dry asphalt, then the
rubber on wet asphalt will have a higher force of kinetic friction because the wetness of the
surface makes the tires slicker, and the surface is smoother.

This experiment relates to the real world because when people drive in the rain,
sometimes they are unaware of the possible outcomes. Although the speed limit sign does not
change with the weather, one should be aware that their speed should change. “Velocity is the
rate of change of displacement with time.” (The Physics Hypertextbook-Glenn Elert). The
consequences of not changing their speed can be accidents in which the driver, passengers, and
car get hurt. These accidents happen because the driver losses control of the car due to not
slowing down on wet surfaces and making the tires lose contact with the road. This action is
called hydroplaning. According to Smart Motorist, “Hydroplaning occurs when water on the
roadway accumulates in front of your vehicle's tires faster than the weight of your vehicle can
push it out of the way.” Along with this goes a loss of friction, causing the driver to not be able
to break or steer at all.

The materials needed for this experiment are calculators for each member of the group,
one rubber wheeled toy car, one stop watch, one tape measure or yard stick, concrete surface,
asphalt surface, water used to wet the concrete and asphalt, and a writing utensil. The
calculator will be used to calculate the kinetic friction and/or static friction of each surface.
Because there are so many different surfaces, each member of the group will do a surface, and
if they have doubts on the results of another surface, they will be able to calculate it for
themselves. Some paper is needed to keep track of the data collected for each trial on each
surface. The rubber wheeled car will be used to roll on the different surfaces, therefore giving
us a part of the data. The stop watch will be used to measure the time it took the car from
when the front of the wheel crossed the start line until when the back of the wheel crossed the
finish line. The tape measure or yard stick is used to measure the two meters on each surface
for each trial. The writing utensil is used to mark the two meters on each surface. The wet
concrete, dry concrete, wet asphalt, and dry asphalt surfaces are used to give the experiment a
variety of surfaces to be tested. The water is used to wet the concrete to add another surface
to the mentioned.

In order to complete the experiment, first you must gather all the materials that will be
needed. Then, make a chart or table on papers that will be used to keep track of the data
collected on each surface for each trial. After that, pick which surface will have a starting point
and an ending point. Mark these points as point A, and point B. Point A and Point B need to be
exactly two meters from each other. For each surface you need to measure out the two meters,
using the tape measure. You must also mark these points with the writing utensil. The person
doing the timing should be prepared to start the timer as soon as the front tire passes Point A.




Pull the switch on the side of the car back to start the car to moving at a constant velocity.
To stop the car, push the switch to the front. Soon as you move the switch, the car will start
rolling at a constant velocity. Hold the car so it will not roll, and put it about 6 inches behind the
line, to give the time keeper enough time to prepare. Soon as the front wheel passes Point A,
the time keeper must start the stop watch. Observe the behavior of the toy cars speed and
then record the test results on the data or chart. After the car has passed point B, the time
keeper must stop the timer, and the recorder must record the time. Repeat the above steps for
all the surfaces three times. Gather supplies, and go to a cool place, so the team members can
start to calculate/figure out the results.

Below is a table of the universal kinetic friction of the different surfaces, and the three
trials we did for each surface. The information will be used to calculate the force of kinetic
friction. “Kinetic friction is the force which opposes the motion of a sliding
object”(http://www.ap.stmarys.ca/demos/content/mechanics/kinetic_friction/kinetic_friction.
html). The formula for the force of kinetic friction is Fy=Emg.

Surface Kinetic Friction
Rubber-on-Dry Concrete | .68
Rubber-on-Wet Concrete | .58
Rubber-on-Dry Asphalt .67
Rubber-on-Wet Asphalt .53

Surfaces Trial 1 (sec.) Trial 2 (sec.) Trial 3 (sec.)
Wet Concrete 5.53 5.60 5.35
Dry Concrete 5.56 5.18 5.19
Wet Asphalt 5.25 5.19 5.50
Dry Asphalt 5.75 5.18 5.41

In conclusion, the rubber on wet asphalt had a higher force of kinetic friction than the
other surfaces. The hypothesis was accurate and we were able to warrant our thesis. Although
there was not a big difference between the three trials of the surfaces, there was some
difference, therefore proving our hypothesis. If we could do the experiment again, then we
would try different surfaces, and different weather variants. We would also try more trials, use
a different brand of the car, and add weights to the car to symbolize the weight of people. But
overall, our experiment was a success.
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Got Bacteria? Do You Really Want to Wear Your Sneakers?
Shakeya Stanley, Shelby Nightingale, Ashley Phelps, and Alyssa Archuleta

Are a person’s shoes really clean? Bacteria are one of the main causes of stinky feet.
Most people do not know that by simply washing one’s shoes with detergent was found to
eliminate the fecal bacteria and reduce all bacteria by 90% or more. However simply washing a
person’s feet, and keeping a person’s shoes clean alone will not eliminate all bacteria. One of
the reasons is because there are bacteria all around a person, yet some of these bacterium are
harmful and some aren’t. The purpose of this experiment is to discover what types of bacteria
are found in a typical pair of shoes, and after identifying these bacteria deduce whether or not
there is a trend in the bacteria found in the shoes worn by women or men.

Researchers have found that 2,887 colonies of bacteria are found on the inside of shoes.
There are four major bacteria found in shoes. The first bacteria major bacteria, is
Staphylococcus, also known as staph. Staph is a group of infectious bacteria which can cause a
variety of conditions ranging from skin rashes to abscesses. Staphylococcus can also get under
the skin and cause infection and discomfort, but infection can be cured with antibiotics.
Another is Escherichia coli, also known as E. coli. This bacterium can cause more serious
ilinesses such as intestinal and urinary tract infections, meningitis and diarrheal disease. It can
benefit their hosts by producing a certain vitamin. It was discovered by German pediatrician
and bacteriologist Theodor Escherichia in 1885, and is now classified as part of the
enterobacteriaceae family of gamma-proteobacteria. The third type of bacteria, Klebsiella
pneumonia is a common source for wound and bloodstream infections as well as pneumonia.
Klebsiella pneumonia can be cultured in soil, water, and vegetables. Klebsiella pneumonia tends
to affect people with underlying diseases, such as alcoholism, diabetes, and ‘chronic lung
disease. It also can cause a sever rapid-onset illness that sometimes causes areas of damage in
the lung. Infected people sometimes get high fever, chills, flu like symptoms, and coughing with
a lot of mucous. The mucous that is coughed up is often thick and blooded tinged.

Last but not least, Serratia ficaria is a rare cause of infections in the respiratory tract wounds.
Serratia ficaria, an enterobacterium involved in the fig tree ecosystem, has been isolated from
human clinical samples in rare instances, and its role as a pathogen is unclear. It’s potato-like
odor that is the primary feature of Serratia ficaria and must prompt reexamination of the
identifications proposed by commercial systems.

Only a few of the bacteria found in shoes can be dangerous to a person. However there
are some bacteria that can be harmful if a person is exposed for an extended period of time,
and as stated above simply keeping shoes and feet clean alone will not rid one of all bacteria. If
bacteria are found in a person’s shoes what conclusions or patterns can the research team
identify? These are the questions that the research team is trying to examine in this
experiment. The research team is predicting that if 21 girls and 18 boys wearing closed toed
shoes are swabbed, then bacteria will grow and show girls’ shoes is cleaner than boys’ shoes
because girls change their shoes more regularly than boys and thus their shoes are not exposed
to sweat and grime on a continuous basis. The variables that the research team is using for the
research project are the independent variable, which is the gender difference between each
shoe, the dependent variable of the colonies of bacteria found in the genders shoes, and the

control variable is the agar dish that d not been inculcated.



The only person that we could find that did an experiment like ours was Colleen Toews.
She did swab different shoes but instead of boys and girls she compared gym shoes and hiking
boots. She used the same materials we did. Our experiment is important because it is a factor
of hygiene and we wanted to know what was in shoes. This experiment can approve a teen’s
life by not being so conscious about the smell of shoes and to educate them on what they can
do, or what they have in their shoes so it will help them realize what is in their sneakers, and
how to clean them properly.
Procedures

Step 1: collect all materials needed for our experiment, and build participants surveys.

Step 2: find UBMS students who want to be a participant who wants to be apart of our
experiment.

Step 3: perform experiment and collect participant survey data and analyze.

A: Begin using new technique for making plates. Quickly dip the sterile swab in the
closed toed shoes and pick up the agar dish and open it up approximately 45 degrees in angle
measurements.

B: Spread the sterile swab in the agar dish at the same position each time

C: When done rotate agar dish left by 40 degrees and repeat step b but rotate with
5-6 lines a little further away from each other than before.

D: Rotate the agar dish 80 degrees to the right and repeat step b again except with
3-4 lines spread much further apart than the first set. Do this with fewer lines further apart to
make counting easier.

E: Close the agar dish lid quick and beware of bacteria that might accumulate in the
agar dish while lid is open.

Possible Errors
Some possible errors that could have occurred during our project include:

1: A power outage which could have affected the agar dishes results.

2: Not all of the agar plates fit flat in the refrigerator correctly; they were stacked.

3: We should have taped the agar dishes close because the air could have affected
the results.

Conclusion

In conclusion our data shows that our hypothesis was not supported because from the
data we collected from our surveys we found that girls brought more shoes to the program but
boys wash and change their shoes more often than girls.
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Bitter Beetle: A Test of Bitter Cucumbers Resistance to Pest in Relation to
Non-bitter Cucumbers
[ fTAYyG2yY [ARRSEEX !'LINARE |1 NLS: |yR

Introduction

Did you know that certain plants have specific genes that make them less likely to be
eaten by pests? Cucumbers are among these types of plants. Some cucumbers are bitter
because of the cucurbitacin gene found in them. Other cumbers are non-bitter, but how much
of a difference does this bitter gene really make against cucumber eating pests like cucumber
beetles (striped and spotted)? When cucumber beetles are placed with bitter and non-bitter
cucumbers will the bitter cucumbers have a lower predation rate than the non-bitter? This is
the information the research team is trying to gather through this experiment.

Review of Literature

“The cucumber is an annual plant, probably originally native to southern Asia but
possibly to India” (Gale 1). “The cucumber grows as a rough stemmed, climbing, or trailing
plant with large and yellow flower” (Gale 1). Cucumbers are eaten on fresh salads and
sometimes cooked. Pickles are also made from small cucumbers and the larger ones are the
ones used for salads. They have been grown in Asia for over 4,000 years. Cucumbers are
climbing plants that have large yellow flowers and the fruits are green-skinned and fairly tough.
Some cucumber plants are bitter however the bitterness is usually in the leaves and hardly ever
gets into the actual fruit.

Cucumber beetles are beetles that eat cucumbers and many other plants also. Most or
the severe damage caused by cucumber beetles is from transmission of bacterial wilt caused by
Erwinia tracheiphila. This bacterial wilt can destroy many plants in a field and seriously diminish
the yield. The striped cucumber beetle and the spotted cucumber beetle have comparable life
cycles and both can transmit the bacteria, but both are not equally significant pests on
cucurbits. The spotted cucumber is not considered as serious a problem then the striped beetle.
The striped cucumber beetle has a more specific host range and feed almost exclusively on
cucurbits in the adult stage. Cucumber beetles are a major concern to cucumber growers,
because they vector the bacteria that cause a disease, bacterial wilt of cucurbits.

This is important because farmers can use this information to create better pesticides in
order to reduce the pest population. If farmers could save more of their crops from pests the
prices of cucumbers would go down because there would be more cucumbers to sell and thus...
Hypothesis/Variable List

If bitter and non-bitter cucumbers are placed with cucumber beetles (spotted and
striped) then the non-bitter plants will show more predation than the bitter plants because
cucurbitacin found in bitter plants is a deterrent of cucumber beetles. The independent
variables are the beetle type and the plant type. The dependent variable is the percent of the
plant leaf that has been eaten by the beetles. For this experiment the controls are the cages,
amount of water, and the beetle type in each cage.

Material List
1. Beetles
2. Cages

3. Cucumbers




4. Water
5. Screen
6. Graphing paper
7. Note cards
8. Sail
9. Planters 200z.
Procedure list
1. Plant ten non-bitter cucumbers and ten bitter cucumbers
2. Build cages (six)
3. Put the plants in the cages
4. Putthe water in cages
5. Striped beetles in two cages; one bitter and one non-bitter
6. Spotted beetles in two cages; one bitter and one non- bitter
7. Watch beetles for five days
8. Collect percentage of leaves eaten
9. Record Data
Results and Data
Control Control Bitter Bitter Non-Bitter Non-Bitter
Bitter Non-Bitter | Spotted Striped Spotted Striped
Day 1 155 units 80 units 245 units 10 units 130 units 0 units
Day 3 Totally Totally N/A N/A N/A N/A
predated predated
Day 5 Totally Totally 420 units 152 units 305 units Totally
predated Predated predated
600
500
400 l l I ‘ m Control: Bitter
m Control: NB
300 u Bitter (Spotted)
Bitter (Striped)
200 NB (Spotted)
uNB (Striped)
100
0
Day 1 Day 5 Total

Non-bitter 2 striped 0 1 striped

control 3 spotted
Bitter spotted 1 1 0

Bitter control 2 spotted 1 striped 1 spotted

1 striped 1 striped




Non-bitter 0 0 2
spotted
Bitter striped 1 1 0
Non-bitter 2 0 0
striped
Analysis

For this experiment the measurements were in units, because normal measurements would not have
worked so a measuring card was created with 100 squares to equal 100 units. 100 units equal 1 leaf eaten.
For graphing purposes total predation was 500 units because none of the data went to 500 units. Both of
the controls were eaten by day three. Showing that the beetles eat both types of the plants. This suggests
that the beetles escaped the cages only when they ran out of food, or they did not like it. Only the bitter
control had a death and the bug was striped. In the experimental data, the beetles as a whole ate more of
the non-bitter plants. The non-bitter plants had a total predation rate of 805 units and the bitter plant had a
total of 572 units. One of the non-bitter plants was completely eaten. Also it was found that itis a
possibility that spotted beetles may prefer bitter cucumbers but do not have a problem with non-bitter
cucumbers. The striped beetles prefer the non-bitter because they have a low predation rate on the bitter
plants and they completely ate the non-bitter plant.

Conclusion

The hypothesis stated that non-bitter cucumbers will have a higher predation rate than
bitter cucumbers. The hypothesis was proven correct because the bitter plants had a lower
predation rate than the non-bitter 572 units to 805 units. Also this experiment showed that
spotted beetles are more general eaters, but striped are more aggressive when eating non-
bitter. This shows that bitter cucumbers are better to grow because striped cucumber beetles
will not eat them very much and spotted eat but are not as aggressive as striped.
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Out with the Wood and In with the Trash
Brittan Bennett, Ceara Metzger, Preston Banks, and Garrett Allen

Do sax players ever wonder if there was a different way to help save the environment by
how many reeds they use in a year. There are many ways to do that from thinking about what
they do in everyday life into help saving the waste saxophonist throws away and just recycle.
Reeds are a perfect example of using the recycling method. These objects are so small and
expensive. The reeds are made out of wood and are not helping the environment. Maybe if
they use a different type of material then it will be more effective toward with recycle. Also the
frequency and pitch will have to take effect, because people do not want to buy a reed with
different material that effect the way they sound. It also can be less expensive than a wooden
reed. Many saxophone players use reeds that they want to stick to, and then they will
ultimately have to change because of how the world is using its final resources. That is why we
have to find out the best way solving these solutions to inform and persuade people to use an
alternate source of reed material that is the same in playing. Then when it is proven right or
wrong, it will pursue people to discard bamboo reed for the sake of the environment and better
recycling.

Background information will be needed in this experiment. A reed is a mouthpiece that
is used for instruments such as the saxophone or other reed instruments, the basic info of a
reed is a thin strip of material that vibrates to produce a sound on a musical instrument. There
are different types of reeds such as a single reed and a double reed. Single reeds are used as
mouthpieces for reeds instruments and they have a flat back side which fits against the
mouthpiece and a top side which tapers to a thin tip. They are rectangular in a shape except for
the thin vibrating tip, which is curved to match the curve of the mouthpiece tip. Double reeds
are used on oboes, English horn, bassoon, contrabassoon and bagpipes. They typically not used
in conjunction with a mouthpiece; rather the two reeds vibrate against each other.

In many instruments mouthpieces are needed, so some have come up with a really
great hypothesis that can put an end to bamboo or Cane reeds and bring in Thermoplastic
reeds. For the hypothesis people want to prove, If the students use or make a plastic reed, that
can be recycled vs. a bamboo or Cane reed that cannot be recycled, then they will have the
same pitch tendency and same frequency in sound because they will both require the same
amount of air pressure to produce a single note. The reason for the procedure is because that if
the Bamboo or Cane Reeds will have the same amount of pressure and sound when compared
to the Thermoplastic reed, and that they will have the same frequency and pitch tendency,
After they’re compared then to prove that the thermoplastic reed will be a lot better in cost
wise and for the environment.

In the experiment there are some things that we think that may affect our results. The
material of the reed may change the sound of the pitch and so change the results drastically. It
also can change the vibration of the reed. Another thing is the temperature in the room; it
makes a saxophone sharp if it's hot and flat if it’s cold. So the temperature will have to be kept
constant in order to get something out of the experiment. The type of saxophone or defects a
saxophone may have can change various things. The mouth piece place will make a note flat or
sharp. Soft or hard the air is being blown then the louder or low the sound will input in the
microphone in so changing the charts will show on the computer program. With there being a




type a brand then that has to be a matter of difference in the experiment. All these things can
all be added errors in our experiment but we can also reduce them by seeking them out.

Our materials play a huge role in the experiment, because without it then there’d be
nothing. Two alto Vandoren size 3 % reeds will be necessary for the variable sake. A computer
microphone will be used to record the sound and frequency. Also a computer will be needed to
use all the applications we need to download or insert into it. CATIA V517 is a program for us to
sketch out a reed so that it can be put into a file and then into the rapid prototyping machine.
Plastic is very expensive but will also be used in the process to make the thermoplastic reed. An
oven will be near to cure the plastic so that it can be used to play on. A person will be used to
play a certain type of saxophone. In order to find the exact measurement s of the reed then it
will have to be with a micrometer. When recording the Audacity program will be used to
measure the things needed to be measured. There are many things in an experiment that will
be needed in order to tactually test the hypothesis in so this being ours.

When starting experiment gather all materials to be used. A micrometer will be needed
to measure the small dimensions of the reed. Then after measuring the reed, map out other the
computer program CATIA V5R17 to put in .txt file. When sketched out, save the program and
insert the file into the rapid prototyping machine. Observe how the thermoplastic reed is made
to include in the observations and any other things need to be observed. When the reed is
complete set it in the oven to cure. Apply the Vandoren Cane reed to the sax and play one note
into the microphone for 15 seconds with the frequency program Audacity on the computer.
After that do the same steps for the plastic reed. Also make sure to record any data needed for
the experiment. Then play the same full note for 10 seconds and sustain for the pitch
instrument measurements. Do this for both reeds and record data. When complete with all
measurements and recoding of data then compare all the results and make conclusions.

The hypothesis we are testing is if we make and use a plastic reed that is more
recyclable vs. a Cain reed that is less recyclable then the pitch and frequency will be the same
due to the same demission and the air being blown to vibrate the reed. We believe our results
will support our hypothesis because they are being used the same way. During the process of
measure we may have to do trail to trial so we will not have made a mistake the procedures.
Finally when everything has been completed then we will be able to inform and persuade
someone to change the reed they use. So it is assumed that both reeds will be the same in
every way because they have the same results.
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The Ultimate Strength in Rocks and Minerals: The Density, Shock Resistance, and Tension
José Morales, Joshua Miller, and Kevin Roby

Construction crews around the world depend on a variety of rocks that they need in
order to make a house that will withstand anything. It all starts with the geology of
construction. Construction crews need rocks that will not crack, even if it is dropped from a high
elevation or crushed by high pressure. What type of rock should these construction workers
use? Which type of rock will resist from any damage done to it? The amazing rock hunt begins.
Which type of rock will have the ultimate strength and shock resistance? If a person tests six
different samples of rocks, for the ultimate strength and shock resistance, then the sample
Halite will have a higher ultimate strength and shock resistance, because of its crystal structure
and flat surfaces.

Rocks and minerals are an amazing asset to the Planet Earth. Rocks tell the story about
the life of Earth and how Earth was formed. A rock by definition is mineral matter of variable
composition, consolidated or unconsolidated, assembled in masses or considerable quantities
in nature, as by the action of heat or water (Dictionary.com). There are three types of rocks:
sedimentary, metamorphic, and igneous rocks. A sedimentary rock by definition is a rock
formed from consolidated clay sediments (Dictionary.com). A metamorphic rock by definition is
a rock altered by pressure and heat (Dictionary.com) Gypsum is a sedimentary rock with a
Mohs hardness scale of 1.5 to 2. Gypsum is used for making drywall, which is necessary for
houses. Drywall is a common manufactured building material used globally for the finish
construction of interior walls and ceilings. Shale is a sedimentary rock which is also known as
mudstone has a Mohs hardness scale of 4 to 5. Shale is the most common sedimentary rock.
Obsidian is an extrusive igneous rock with a Mohs hardness scale of 5 to 5.5. Obsidian is used in
cardiac surgery for the scalpel blade. Talc is a metamorphic rock with a Mohs hardness scale of
1. Talc is the softest mineral on Mohs hardness scale. Talc is used in the production of baby
powder. Slate is a metamorphic rock formed from Shale with a Mohs hardness scale of 7. Slate
is used in the construction of roof shingles. Halite is a sedimentary rock with a Mohs hardness
scale of 2 to 2.5. Halite is used to both residentially and commercially to manage ice and to
make ice cream.

To conduct this experiment, the instruments need are: 6 samples of the rocks needed
for this experiment (gypsum, halite, obsidian, shale, slate, and talc), a carjack, a constructed
“bench” to hold up to 600 Ibs., a drill, 6 long screws, a tape measure, a weight scale (to
measure lbs. then convert to Newton’s), and duct tape. The experiment will be conducted by
attempting to “crush” the rocks with the carjack by having two people sit on the “bench”,
jacking the carjack to “crush” the rock, and measure how many pounds it takes to “crush” the
rock. Then, the experiment will be conducted by dropping the rocks from Cessna Stadium from
various intervals (5, 10, 15, 20 ft.). In order to conduct the experiment involving dropping rocks
from Cessna Stadium at various intervals:

1. Secure two samples of each of the following minerals: obsidian, talc, shale, slate,
gypsum, and halite.
2. Take the mass of each sample and record.




3. Measure out distances from the ground starting at five feet and increasing this by five
feet until about 20 feet.

4. Take each sample and drop it from each height once, starting at five feet and
increasing this until the sample shatters or a piece greater than about .5 in. by .5 in. breaks off.

5. Record the height at which the sample broke and which sample broke.

6. Use the data from the breaking height and the mass of the sample convert the energy
needed to fracture the sample, into the force measurement impulses.

7. Correlate the data into a chart showing the amount of impulses needed to fracture
the sample and show which will have the greater tolerance to impact.

While dropping the rocks from Cessna Stadium it was observed that several things.
While dropping most of the rocks at 5 feet most of the rocks didn’t drop the one rock that we
thought wouldn’t break until 20 feet broke at 5 feet. The rock obsidian broke at 5 feet, which
was the only rock that broke at 5 feet. At 10 feet up we had 3 rocks break. When we went up to
15 feet 2 more of the rocks broke. At 20 feet the last remaining rock finally broke. While doing
the rock press it was observed that with both our subjects sitting on the “bench” they were
raised before the rocks even broke that was 550 pounds on the rocks.

Minerals Five Feet Ten Feet Fifteen Feet Twenty Feet
Gypsum Rock One: No Rock One: No Rock One: Yes Rock One:
Rock Two: No Rock Two: No Rock Two: Yes Rock Two:
Slate Rock One: No Rock One: No Rock One: Yes Rock One:
Rock Two: No Rock Two: No Rock Two: Yes Rock Two:
Shale Rock One: Yes Rock One: Rock One: Rock One:
Rock Two: Yes Rock Two: Rock Two: Rock Two:
Obsidian Rock One: Yes Rock One: Rock One: Rock One:
Rock Two: Yes Rock Two: Rock Two: Rock Two
Halite Rock One: Rock One: Rock One: Yes Rock One:
Rock Two: Rock Two: Rock Two: Yes Rock Two:
Talc Rock One: Rock One: Rock One: Rock One: Yes
Rock Two: Rock Two: Rock Two: Rock Two: Yes

Once completing the drop experiment, the data came out as with the Five Foot Drop
two rocks Broke the one rock we thought wouldn’t break till twenty feet (Obsidian) did break.
Shale also broke at five feet due to its layered structure. In our ten feet drop one more rock
broke. That rock was what was observed as the one that would not break and be the strongest.
Was the second weakest it was Halite in the original hypothesis thought that halite would be
the strongest. When we went up to fifteen feet 2 more of the 6 rocks broke. Gypsum and Slate
broke now with slate it is the perform of shale and gypsum is suppose to be extremely strong
but it broke before we thought. At twenty feet the rock that can be scratched with your
fingernail finally broke Talc broke at twenty feet a rock with only the hardness of 2-3.
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Spring King: The Softest Mattress
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Mattresses have been around for a long time dating back before 200 BC. There have
been many different materials used to fill mattresses, such as the first ones were made of grass,
all the way to current mattresses that are made of memory foam. The groups experiment is
measuring the softest bed rather than the most comfortable because we cannot touch comfort.
The term “comfort” cannot be measured because it is an abstract thought which means that it
is an idea/term considered apart from a material basis. Some people define the concept of
comfort as sleeping on the floor, while others define it by sleeping on a soft bed. The closest
idea to comfort that the research group can actually test is the concept of “soft.” The research
group defines the concept of soft as the amount of force pressed down on the mattress by two-
20 pound (88N) dumbbells. The research team believes that if a test was to be conducted to see
who (between boys or girls) has the softest bed, and the group believes that girls will have the
softest beds because they generally have a lighter body mass then boys.

It was in the Neolithic period that mattresses and beds were invented. The beds were
raised off the ground so that dirt, bugs, and wind would not affect the sleeping person. The
mattresses were made out of leaves, grass, or straw with an animal’s skin used as a blanket on
top. The materials used to make mattresses stayed the same until around the beginning of the
18th century when new ingredients were discovered to help with comfort. In the 18" century
mattresses were stuffed with cotton or wool, and blankets were constructed of quality linen or
cotton. The idea of using coils and springs such that were being used in chair seats at the time
were implemented into the construction of mattresses in 1857. In 1871, a German inventor
named Heinrich Westphal came up with the idea of using inner spring mattresses, but he later
died in poverty not having his idea ever patented. In 1873, Sir James Paget presented the first
waterbed designed by Neil Arnoot to St. Bartholomew’s Hospital as a treatment and prevention
of pressure ulcers. Mattresses stayed the same after that until 1970 when NASA invented
material that later became known as memory foam. In 1987, Select comfort and Sleep Number
bed was introduced in North America. In 1992, Tempur-Pedic introduces a mattress with the
some construction of that of the memory foam pads used by NASA.

The word comfort is defined in the dictionary as a state of being in ease. No one can
actually find the comfort of an object because comfort is an abstract word meaning it can not
be touched and this term is an opinion on whether or not some believes something to be soft
or not. Instead of measuring comfort, our experiment is based on softness of beds. The
definition we use to define “soft” is: the farther the dip of the bed, the softer the beds. The
research team is using “soft” to measure comfort, because soft is a measurable term. A person
might feel that comfort is a nice soft mattress filled with springs placed mostly on the outside
but not to firm. Another might feel that the springs are way too hard and cause horrible back
pains, instead opting an air mattresses or a Tempur-Pedic bed. Others may be more traditional
and stick to grass on the floor like seen in many urban tribes. Thus the word comfort is an
abstract word defined differently by those who use it.

The experiment is going to consist of two- 20 pound dumbbells lay on the bed, putting
pressure down on the mattress to measure how far down the dumbbells sink is how we find the
dip and part of finding the angular frequency. Another part of the experiment is dropping one




of the dumbbells one meter from the bed, and every time it goes down and back up, that is one
period. Finding the period is part of the equation of finding the angular frequency. After we
found the bounce, the force, and the dip we put these into action on the beds.

First thing to experiment on was testing the boy’s beds. The Group removed the sheets
and blankets, and then taped a string horizontally. The group put one dumbbell on one side of
the string, and the other dumbbell on the other side of the string. After doing this the group
used a meter stick to measure how far the weights went down, or otherwise called the dip.
With the knowledge of the dip the group found the spring constant which was found by dividing
88 N into 4.5 M which was the depression and the result was 19.56 N/M. Next the group found
the angular frequency which was found by taking (2 x 3.14) and divide it by the period by how
many bounces had on the bed at one meter distance. The result was two (pie) divided by three,
which was 2.1w (omega). The research group repeated these steps on the boys and girls side
with 6 beds each. Boy number 2 had 22 for the spring constant and 1.57 for the angular
frequency. Boy number 3 had 20 for spring constant and 2.1 for the angular frequency. Boy
number 4 had a spring constant of 18.72 and an angular frequency of 1.57. Boy number 5 had a
spring constant of 14.67 and an angular frequency of 1.57. Boy 6 had a spring constant of 19.13
and an angular frequency of 2.1. For girl results, girl number one had a spring constant of 20.95
and an angular frequency of 2.1. Girl number 2 had a spring constant of 19.56 and an angular
frequency of 2.1.

Girl number 3 had a spring constant of 29.3 and an angular frequency of 1.57. Girl
number 4 had a spring constant of 18.72 and an angular frequency of 1.57. Girl number 5 had a
spring constant of 16.92 and an angular frequency of 1.57. Girl number 6 had a spring constant
of 20.47 and an angular frequency of 2.1.

Thus the conclusion states that the higher the spring constant is the less soft the bed is
going to be. With this idea in mind, with an average the boy’s spring constant is 19.01 and the
average girl spring constant is 20.99. With these results, it proves the hypothesis wrong by the
girls not having softer beds then the boys. Doing the experiment can help mattress companies
mostly because using the formula’s that were used in the experiment, they can find out how
soft their beds are and if they are not how the company wants them, they can get them fixed,
or get a brand new product. If the group could of change some of the experiment, actually use
beds that girls do sleep on now and not just beds in empty rooms that happened to be on the
girl’s side. Also some beds were flipped over and some were not which could have skewed the
results that we found.
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| Like Cheese, Do Rats?
Lin Lau, Suruj Pal, Nancy Lam, and Cindy Reyes-Cortes

Did you know that rats are small rodent that scientists use to carry out experiment to
test about humans genetic, diseases, the effect of drugs, and other critical issues that have a
beneficial to human health begin? So why not, doing a rats maze experiment to gather more
information about rats behavior and senses to understand the concept of humans body
structure? The research team is conducting a rats maze experiment to test which flavor of
cheese will the rats choose; mozzarella, Swiss or Pepper Jack? Based on the research, the team
members hypothesize that the rats would prefer Pepper Jack rather than the other two types of
cheeses due to the intensity of spicy pepper in the cheese predicting it would create a stronger
smell attract the rats. The members are measure the time it takes for the rats to reach the end
of the maze and decide which cheese to pick as the independent variable. The dependent
variable is the types of cheeses. The maze structure is the control variable because it is the
same composition. By carrying out this experiment the research team will be able to gather a
great deal of information on how humans’ senses are the same as rats.

Cheeses such as mozzarella, Swiss and pepper Jack are use because of the buttery flavor
Swiss have and spicy pepper in Pepper Jack. Mozzarella is soft, creamy and has a mild taste. All
the cheeses would be the same color, white. Rats are close to colorblind. The surrounding is a
different perspective in the rats’ eyes. It is blurry to the rats. Rats are able to see green and blue
only. Red is like a dark color to them.

As for the sense of smell, rats’ noses are structured in a way that permits them to smell
with a more accurate efficiency. Air enters through the rat’s nostrils flowing past a sect of skin
sensory of smell called olfactory epithelium. The olfactory neurons are shaped like hair-like cilia
that pass into a thin layer of mucus. The odor that is in the air is called odorant, attracts to the
receptors. It then triggers a neuron response that transfers up to the brain.

The message from the olfactory neurons travels through a pathway to the olfactory
bulbs, which are stem-like projections from the forebrain. In the olfactory bulb, it is covered
with 2,000 small basketlike structures; each of the hair is called glomeruli. This is the building
block of olfactory perception. Each glomeruli have a specific code for a specific type of odorant.
Therefore, a different pattern of glomeruli is operatic when rats smell different odors.

There are a second ways which rats can use to detect odor, vomeronasal organ, or VNO.
The VNO in humans is structure in the nasal cavity. On the other hand, rats VNO is found in a
cigar-shape passage under the nasal cavity in the septum, with a narrow opening inside the
nostril. Air cannot flow into this dead-end. When rats lick and sniff, molecules from the
surroundings attract to the moist nose and dissolve, which then travel to the VNO in the mucus.
Most vomeronasal organ priority is to detect pheromones, or chemical signals transmitted
between numbers of the same species. It controlled any chemicals found in the urine and other
secretions. Despite the large amount of receptors in the olfactory epithelium, other is only 30-
100 types of olfactory sensory in the VNO.

Materials:

- 54 inches by 72 inches of plywood

- Rats

- Cages




Procedure:

Water

Stop watch

Camera

Cardboards and plywood
Hot glue Gun

Scissors

Glue Tubes

Rulers

Cheeses

1. First start building a rat maze that is 54 inches by 72 inches long by sketching it out on
plywood board.
2. Cut these number of measurement pieces below out of cardboard.

2 pieces of 54 x 6 cardboard
2 =26 x6inches

5=15x 6 inches

4 =9 x6inches

6 =10 x 6 inches
5=7.5x6inches
3=6.5x5inches

12 =5 x 6 inches
3=4x6inches

3. Then use hot glue to glue certain pieces of the cut out cardboard onto your rat maze
where it is supposes to be.
4. Reduce the rats’ mazes to one single maze instead of three. Place the three types of
cheeses at the end of the maze in equal distance.
Experiment Setup:

1)
2)
3)
4)
5)
6)
7)

8)
9)

Read and consider the Research Human Involving Subject policy

Divide up the roles of rats’ handler, a timer, recorder and setup experimenter.

The rats’ handler needs to take responsibility for measuring the rats’ sizes in inches
and make sure to leave the rats hungry. Therefore, a condition of the rats is to avoid
feeding them a lot when the experiment is about to start.

The setup experimenter will melt the cheeses in the microwave for 30 and let it cool
down 30 seconds.

The rat handler would take the rat out of the cage and hold it gently in front of the
maze start line from an angle (not straight at one direction).

As soon as the person lets go of the rat, the timer should start timing. That person
needs to stay focused at this time for accurately collecting data.

Stop timing once the rat reaches one of the cheese destinations and lick it.

The recorder records the time and rat cheese preference on a chart or table.

Then the rat handler picks the rat out of the maze. Repeat steps 4 to step 7 for 3
more times.

10) Now, select a new rat for the experiment. Repeat steps 5 through 7 for a total of

four rats (the number that was available to us).




11) After finish gathering data for the 12 trials. Do another set of 12 trials for the second

times with 3 trials per rat after their resting.

12) Finally, clean up around the experiment surrounding after the seconds set of 12

trials have been collected.

13) Analyze the data.

Data/Analysis:

There are a lot of differences and comparison in the graphs as a result of the
experiment. In Graph 1, “ Average of rats total trials speed,” show in trial 1 that it took a long
time for the rats to travel through the maze looking for the cheeses. In comparison, they had
improve in the third trial because they had learn the maze therefore the time decrease. As you
can see, there were a lot of variation in the second trials for all four rats. Princess was the
smallest rat of them four while Bob was the biggest. But Bob had a faster speed than Princess.
So, the size of the rats doesn’t matter really matter in the experiment. In contrast, rats behavior
does count because Princess were shy and scared of the surrounding therefore it took her
awhile to reach the end of the maze.
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Graph # 2 depicted the average time it took each individual rat to get to each type of
cheese. The time was 10 seconds apart from each other but that does not make any difference.
But the rats tend to went to the mozzarella slowest and Swiss the fastest even though they
didn’t had the same number of time and regardless of which rats. Pepper Jack fall between
both of the cheeses. The pie chart represent the top cheese the rats went to. Mozzarella
45.20% had the highest rank then came Pepper Jack 29% and last was Swiss which 25.80% was.
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In conclusion, our hypothesis was proven incorrect. The rats greatly disapproved of the
pepper jack, and according to our results they chose mozzarella more predominantly. We
assumed that the rats picked mozzarella because it was the easier position to get to or it could
be the rats preference. Also, base on the result of the graph, rats went to the Swiss the fastest
even though mozzarella was the most chosen. As a result of that, we could not decided
whether the rats preferred mozzarella or Swiss. We could have done better in building the rat
mazes higher and cover the top with a plastic board because the rats continuously climbed out
of the maze. We should have marked the cheeses position to keep track of their time and later
that would help us decide whether they picked the cheese as their preference or because it’s
the easier position to get to. The rat’s attention was easily distracted in the surrounding. We
did not have time to get to know the rats. They were shy and frightened. We were able to come
up with numerous ways to display our data. The cheeses fit our criteria as best as possible. We
know how rats and humans relate to each other. In the future, we want to continue doing the
experiment but with mozzarella and Swiss cheese only. The maze structure would be
complicate and have a cover.
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Live Green Die Green: pH Solutions of Marigolds
Richard Tucker, Jr., Amber Gerber, Julius Hands, and Marcus Sheppard

A measure of the degree of the acidity or the alkalinity of a solution is measured on a pH
scale, which ranges from zero to fourteen. One to six are the acids, the stronger the acid, the
higher the number. The lower the acid, the weaker it is. Eight to fourteen are the bases. The
same pattern applies to the bases as well...the higher the number, the stronger the base is, and
the lower the number, the weaker the base is. Seven is the neutral. When you add an acid and
a base, the outcome is always going to be neutral.

In this experiment, four marigolds were tested with pH solutions of three, five, and ten.
One plant was watered with water. Each plant received five mL of each substance. When the
plants arrived, they were all healthy, and fully matured. When the soil was tested for the pH
level, it came out to five. This means that the marigolds prefer a more acidic soil. The
independent variable is the different pH level of the solutions, and the dependent variable is
the health of the marigolds. The control variable is the plant with just the water being added to
it. If 5 mL of pH solutions consisting of 3, 5, and 10, with a control of water, are tested on
marigolds, then the health of the plants would be affected, because the soil of the plants can
only handle so much of a certain solution.

Our procedures were (1) get the materials, (2) take a sample of the soil and put water in
the flask, let sit for about 5 minutes, and then take the pH paper and measure the pH level,(3)
add 5 mL of pH solutions (3, 5, 10) to the plants, and one with water, (4) observe the plants.

Our materials were marigolds, pH paper, beakers, grow light, distilled water, acids (3
and 5) and bases (10), pipettes, gloves, and graduated cylinder.

Literature Review
There are different kinds of marigolds. Some of them are French and American Marigolds,
Tall American or Tripod looking ones. Marigolds’ scientific name is Tagetes. They range from
sizes as little as 6 inches all the way to 3 feet. They also vary from height starting at 6 inches to
4 feet. Their flowers are orange, yellow, mixed red, cream and maroon. They have rounded or
flat heads

Marigolds are used to keep pest away. During the damp or humid summers they will get
powdery mildew. Marigolds make nice border plants and mix well in containers. They blend
very well with orange and yellow Daylilies. Most people don’t have problems with marigolds
other than the pungent aroma it lets out.

Marigolds do the best and are healthiest and seldom need to be watered if they are
growing in soil that is well amended with organic materials, also if they are well mulched. Do
not water the leaves of the marigolds, because they will become brown and mushy-like. If
there is a dry spell then water the plants, but let the soil sink in and almost dry out before
watering them again. Never let the soil completely dry out during these conditions, because
they might die easily.

Marigolds do not need a lot of fertilizer, especially if the soil contains a lot of organic
material. If so then they only need a light feeding in the springtime when the seedlings are
setting out. Too rich of a diet will cause them to make lots of foliage instead of the blossoms
they should be producing.




The ph scale was invented by Séren Sorensen in 1909. He described it by it’s formula:
pH= -log[H]. Ph is used to measure how acidic or basic water is, as well as measuring
concentration of hydrogen or hydroxide ions.

The p stands for potenz which stands for potential to be and H stands for hydrogen ions. An
acid increases the concentration of hydrogen ions and bases decrease the concentration of
hydrogen ions.

Ph paper is a test strip that measures acidity or alkalinity of a solution on a scale of 0 to
14. Numbers 1 to 6 is acidic, 7.0 is neutral and numbers 8 to 14 are basic. Ph paper measures
substances such as battery acid, body fluids, fruits, and sea water. Ph changes color when put in
different acids and bases. The colors go from red to green on acid solutions and from green to
purple on base solutions.

Acids and bases were first introduced by Robert Boyle (Carpi). Acids are
described as sour, they corrode metals, it turns litmus paper red, and neutralizes when mixed in
with a base. Bases are slippery, it turns litmus paper blue, and neutralizes when added to an
acid. Technology was not as advanced in the seventeenth century, so scientists were not able to
figure every aspect of acids and bases. As new technology was introduced, so were new
concepts of acids and bases.

Svante Arrhenius stated that compounds can be dissolved in water by separating them
into their individual ions (Carpi). Here is an example of the decomposition of hydrochloric acid:
HCI A H (aq) + Cl (5 (Carpi). The arrow is representing the water, which dissolves the hydrogen
ion on the product side. Acids are always found in compounds with a hydrogen ion. This is
known as the Arrhenius definition of acids. The definition of bases are described by the
following equation with sodium hydroxide: NaOH A Na* (5q) + OH’ (5q) (Carpi). In this equation,
the arrow (water molecule) dissolves the hydroxide ions into the solution. This is known as the
Arrhenius definition of bases. A problem with the Arrhenius definition is that all compounds do
not contain OH groups, but can still neutralize the acids; one of the common compounds is
ammonia (Eagleson, page 9). The Arrhenius theory has now been replaced by the Bronsted and
Lowery theory.

The Bronsted and Lowery definition says that acids donate protons and bases accept
protons. The separation of acids have to occur in the presence of a base, because protons are
not in a free state; when the acid gives away a proton, the rest of the compound can accept a
proton, and a base, which is then transferred into an acid (Eagleson, page 9).
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Keys to Success: the Durability of Card Keys
Jeffrey Hammond, Logan Eddy, and Marcus Walters

Every year at UBMS someone at sometime or another loses or breaks a cardkey. Today
were going to attempt to solve one of these problems. We think that if we make the keys out
of a more flexible fiberglass than it will be less likely to break than the regular plastic keys in use
now. They use a magnetic strip to read the keys and open the doors.

Keys are tools used for opening locks. If it were not for keys, then anything could just
be taken or “borrowed” at anytime by anyone. No one wants people they do not know
messing up or taking their stuff. Keys and locks have been around for over 3500 years, and the
only difference found is today’s keys have factored in more technology. Keys still serve the
same purpose they did many years ago; they are a way to open locks.

The keys we use now are made of plastic and always warp or crack from overuse or
misuse. By creating new designs for the keys, UBMS students will no longer have to use these
keys. By having more flexible keys we think that the new keys that are designed will be better
than the older plastic keys.

The composite materials used are Fiberglass versus a regular plastic. In order to create
the keys some of the materials used were: a tool, release film, breathers and wrapping. We also
used scissors, tape composite fiberglass, resins, and a hardening agent.

The first step was to select the materials used, and prep the tool we used. The tool is
used like a plate to create the composite structures on. Next we calculated how much resin
and hardening agent we would need to cure the fiberglass composites, then we mix the resin
and hardening agent into a homogeneous mixture. After that we laid down the resin mixture
and applied the fiberglass in layers with resin mixture in between the layers. Next we had to
set up a bag so that we could cure the composites. To set up the bag we had to lay down
wrapping, and a layer of bagging. Then we set the composites in and covered them with a
release film so that they don’t stick to the tool or wrapping. Then we taped the wrapping
together so that it makes an air tight seal, and vacuum all the air out. Then we put the
composites into a specialized oven so that it could cure. Then we cut the keys into shape using
a ban saw. Then we sanded down the edges and corners, and we had our new keys.

Testing then began on the keys starting with three-point bending, which holds the sides
and applies pressure in the center of the key to see how much it would bend without breaking.
The fiberglass keys along with the plastic keys could withstand 1200 grams of pressure without
breaking. Then we put a key into the freezer for thirty minutes, and then tested to see how
much pressure it could withstand. Even with the key being frozen it was able to withstand 1200
grams of pressure.
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Grow Some Corn: The Study of the Growth of Types of Corn in Different Soils
Blake Eddy, Zhane Brown, Deah Densmore, and Jourdyn Everette

Corn is one of the leading crops grown in the Midwestern states, produced into many
items that are used daily. Currently many products that are used in the United States are made
with some sort of corn product. Some products include: Adhesive, ethanol, hot dogs, bologna,
certain cleaning supplies, oil, and margarine. One benefit of our experiment would be if we find
one certain factor that affects growth of corn to make it easier to grow more.. If we put three
different types of corn in four different types of soil then we believe the corn will grow in
different rates, corresponding to which type of soil and corn it is. This is because the different
soils have different amounts of nutrients needed in the growing of corn.

The corn used in this experiment is both organic and genetically altered. The corn in our
project the starch corn is the regular organic. While the sweet and super sweet are genetically
altered. The sweet corn is what most people are used to eat, because many farmers use it as
their number one crop. They also use soybeans, because the residue left over in the soil helps
the corn grow to its full potential. Although many people do use the super sweet corn and the
starch, the most commonly used is the sweet corn. The soil this experiment will be using varies
in different types. Like the original soil, its only plain soil from the ground, while the polluted
soil is mixed with vinegar, to simulate acid rain. Then we have the sandy soil, it is regular soil
mixed with some sand, last but not least we have the fertilized soil. This soil has added
nutrients and proteins to make the plant grow at a more an efficient rate. With these four soils,
and the three types of corns we will be testing out our hypothesis. Hoping to prove it correct.
One importance of the project is if we do find any significant data then we might be able to
show how significant growth in corn is.

The starch corn is growing the fastest in the fertilized soil and is far proving our thesis
wrong but significant data still may result.

Literature Review

Genetically engineered corn is now a everyday thing, most people don’t even know it.
But we eat corn everyday, in almost everything. At one site we actually found that corn is
necessity all over the world, in many third world countries its in every meal.

Currently in Mexico they are researching how to make a genetically altered corn that has more
protein. The corn in the developing countries has very low protein balances. So if Mexico
succeeds in the making a more proficient corn, then we could save many lives in third world
countries. Corn, being one of America’s top crops is commercially made. Most of the corn eaten
by Americans today is made in lads by scientists. They make our corn grow to nine feet high,
with eighteen rows of kernels to each ear. While the developing countries are lucky to have the
corns reach a maximum of three feet high.

Not only did we find research on other places and corn but how the corn is grown. We found
that corn can sprout within a few days of being planted. A few weeks later the begin their real
physical change, their leaves begin to appear for the first time and the husks begin to develop.
Six weeks after their first change, their husks become go trough a even bigger transformation,
and will soon be visible to us. Ten or eleven weeks after that the corn should be ready to
harvest.




In our experiment we will be using one graduated cylinder, a ruler, 12 clear two liter
bottles, scissors, flathead screwdriver, and plant lamps. As for our corn and soil we will be using
twelve kinds of each corn and the four types of soil, along with only tap water. With all of these
materials we will begin at the start of our experiment.

First, Rinse out all of the two liter bottles. Second cut the two liter bottles about a third
of the way down. Thirds poke holes with a flathead screwdriver into the bottom of each bottle.
Fourth, label each bottle for the type of corn and soil it will be, then for step five fill with
corresponding soil. Poke holes about as long as a sprout from seed into the soil of each bottle
for the next part. On step five, begin by watering each plant with one hundred and fifty
milliliters of(tap) water each day. For the last step, make sure to measure each plant every day.

In this project we changed the three types of corn being planted. With starch, sweet,
and super sweet. The soil we used we also changed, with the fertilized, polluted, regular, and
sandy. Then the thing we measured was the height of each plant every day. In the experiment
we controlled the water given, type of container, type of water, and amount of light.

The data showed that the corn in the fertilized soil did grow taller faster while the
shortest was the sand soil. In turn the corn in the polluted soil never showed any advances in
growth. For most of the time, the average height between the different types of corn were
close.
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In conclusion all corn will grow in most types of soil but the evidence shows that the
fertilized soil paired with the starch corn had the highest growth. As of this right now part of
our hypothesis seems to be proving right dealing with the growth of the starch corn paired with
the regular soil, but we will see the affects that the soil will have on the growth rates. But in our
hypothesis we have noticed the average highest height would go to the sweet corn in the
fertilized soil but just by the actual highest in general it would be the starch corn in the fertilized
soil.

Bibliography
Salvador, Ricardo J. "Corn." World Book Online Reference Center. 2008. [Place of access.] 11
July 2008 <http://www.worldbookonline.com/wb/Article?id=ar134160>.
Bergstresser, Paul R. "Corn." World Book Online Reference Center. 2008. [Place of access.] 11
July 2008 <http://www.worldbookonline.com/wb/Article?id=ar134180>.




