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SENIOR DIVISION - BEHAVIORIAL AND SOCIAL SCIENCE

Project Number: SBS001 Grade: 12
Title:  Does Personality Type Influence Career Choice?

Abstract: The experiment was devised to determine if career choice is affected by personality
type. Subjects were given a personality test based Myers-Briggs Type Indicator. A general
questionnaire was used to determine the subjects’ career choice. Analysis showed that there was
not a significant difference in career choice based on personality type. (ANOVA :Two Factor with
no replication F = 1.30,F(0.05)= 1.79, p<.22)

Project Number:  SBS002 Grade: 10
Title:  The Cause of Obesity

Abstract: Nearly one in every three Americans is obese. Research has shown that a wide variety
in food choice causes one to overeat. What has the greater effect on weight gain, a larger variety
of food in the diet, or a lack of exercise? | gave two groups of mice pellet feed, one group with an
exercise wheel, and one without. The other two groups of mice received a wide variety of foods,
one group with exercise, and one without. | believe that a greater variety of food in the diet will
have a greater effect on weight gain than exercise.

Project Number:  SBS003 Grade: 11
Title:  H.LV.and A.1.D.S.

Abstract: The purpose of my project was to determine how students’ grade levels affect their
knowledge about A.I.D.S and H.L.V as well as their attitudes and behavior. The comparison will
be done based on the students grade level, using 9th and 12th graders. | found that 12th graders
know more about H.1.V. and A.I.D.S than 9th graders, but have poorer attitudes and behavior
towards them than the 9th graders. My conclusion is that student knowledge doesn’t correspond
to their attitude and behavior. In further research, | would talk to young teenagers about H.l.V and
A.l.Ds.

Project Number: SBS004 Grade: 11
Title:  Visual vs. Auditory Learning in Autistic Children

Abstract: The problem of my research was to see if children autism learned better by visual or
auditory cues. | hypothesized that children with autism will learn better by receiving auditory
directions than by visuals directions. | went to a local elementary school and attended the
Mosaic kindergarten classes. | tested children with autism with visual vs. auditory items. My
results showed that children with autism understand visual data better than auditory data. In
conclusion, my hypothesis was disproved. For further research | will use more children and
compare typical children to autistic children.

Project Number: SBS005 Grade: 11
Title:  Visual vs. Auditory Learning

Abstract: The purpose of my project is to find out whether ninth grade students learn better from
auditory presentation or visual presentation. | hypothesized that students would score higher on a
written test when a passage was read to them than when they read silently. For the visual
presentation, | then gave the students a test on what they read. For the auditory presentation, | let
the students hear a story and then | gave the students a test with the same format as the first,
with the same number of questions and time.
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SENIOR DIVISION - BEHAVIORIAL AND SOCIAL SCIENCE

Project Number: SBS006 Grade: 11
Title:  Color and Memorization

Abstract: To investigate the effect of color background on memorization, | seated the students
and showed them a board for five minutes. | then took away the board and gave them four
minutes to write the words they could recall. | repeated the process for the two remaining boards.
| found that the boys did better with the colored boards than the control (white) board. The girls
did better with the control board than the colored boards. Overall the boys did better than the
girls. The results proved my hypothesis to be correct: The colored background helped
memorization.

Project Number: SBS007 Grade: 10
Title:  What Effect Sleep Has on Teenager Short-Term Memory

Abstract: Students always complain about forgeting things, or events in their schedules. This
project was to show if sleep would affect a teenagers' short-term memory. Fifty students were
chosen to participate, and each had to take 5 tests(test was a word list of 10 words), one for 6
hours of sleep, 7 hours of sleep, 8, 9 and 10. After testing, results show the more sleep, the better
short-term memory, and vice versa. To conclude, if a student wants to have a better short-term
memory, it would be wise to sleep more. Future work could test the differences a certain word list
may cause.

Project Number: SBS008 Grade: 11

Title:  Quantifying Hidden Biases

Abstract:

Project Number: SBS009 Grade: 12

Title:  Teach So We Can Learn

Abstract: The purpose of this project was to study learning styles and personalities, and to see
how they are related. Four groups of 20 students were chosen from grades 9, 10, 11, and 12.
Each student to a learning sytles test. Results were recorded and graphed. It was found that
most of the students were converger A learners. The hypothesis was suported when the results
showed that the high school students were converger A learners.

Project Number: SBS010 Grade: 12

Title:  Mental Stimulation and Learning

Abstract:

Project Number: SBS011 Grade: 12

Title:  Escape from Nimh

Abstract: Mice were trained to jump off the edge of a platform at one of two doors. If the mouse
jumps to the righ, the door holds fast, and it bumps its nose; if it jumps to the left, the door opens,
and the mouse finds a dish of food. When the mice are well trained to this reaction, the situation

is changed. The food is put behind the other door, so in order to get their reward they now have
to jump to the right instead of the left. Neurosis will be induced into the mice.
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Project Number: SBS012 Grade: 10
Title:  Gender Differences: Muscles

Abstract: The experiment in question addresses the differences between genders. A connection
will hopefully be derived as to whether each gender prefers a type of muscle to exercise. In this
experiment, | believe that females will like to exercise the legs, while the men will prefer
exercising the upper body.

Project Number:  SBS013 Grade: 11
Title:  Viscosity vs. Molecular Structure

Abstract: The purpose of this experiment was to determine if carbon chain length affected
viscosity. The procedure determined variables for viscosity equation. Primary alcohols with
different carbon chain lengths were chosen. A water bath was used to reach equilibrium of
twenty-five degrees Celsius. Alcohols where placed in a known length of glass tubing. Lead shot
was dropped in and the time was recorded. The information was used to determine viscosity. The
results showed an increase of carbon chain length caused increased viscosity. Exponential form
had eighty-six percent reliability. The conclusion was that viscosity increases with carbon chain
length.

Project Number: SBS014 Grade: 11

Title:  The Impact of Questions' Phrasing

Abstract:

Project Number: SBS015 Grade: 9

Title:  Comparison of the Mortality Rate of Two Local Cemeteries

Abstract: | wanted to determine the average age of death in several categories for two local
cemeteries, by sex, during the most recent 50 years, during 50 years prior to that and by
cemetery. | collected the necessary data from 50 random graves in each graveyard. From that |
was able to determine that the average age of death is higher now than 50 years ago and that
females appear to live longer than males. It also appeared that people buried in the Grandview
cemetery appeared to live longer than those buried in the Zions UCC cemetery.

Project Number: SBS016 Grade: 12

Title:  Mouse Analysis

Abstract:

Project Number: SBS017 Grade: 9

Title:  Hickory Dickery Dock, the Mouse Ran Up the Biological Clock

Abstract: This experiment was designed to see if mammals maintained their established
circadian rhythms when daylight amounts and times were varied. In this research, spiny mouse
activity patterns were monitored and recorded by motion detectors as they responded to artificial
“daylight”. The “enlightenment” time was altered as the experiment progressed. The motion
detectors showed when they were most active and recorded changes in their circadian rhythms.

This research has “shed some light” on how mammals adjust their biological clocks via artificial
light exposure and may offer “enlightening” solutions to humans working regular night shifts.
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SENIOR DIVISION - BEHAVIORIAL AND SOCIAL SCIENCE

Project Number: SBS018 Grade: 10
Title:  The Ability of a Corvus Albus

Abstract: Crows, including Corvus albuses (Pied Crows) have been noted by scientist to hold
high intelligences levels. A pied crow was taught to paint a picture with its beak. This was
achieved through positive reinforcement and behavioral shaping. With these two elements, the
bird was trained to pick up the brush and place it into a bowl, then remove it and stroke the
canvas. This process was actively repeated. In the end, the bird was able to “paint a picture”.
Future research could be done to see if crows were the only species of bird that could perform
this behavior.

Project Number: SBS019 Grade: 11

Title:  Teenagers and Clothing

Abstract: To determine how teenage girls in grade 9 were more influenced in choosing clothing
than 12 graders. The reearcher predicted that teenage girls in grade 9 would be the most
influenced when choosing attire. The researcher created a survey tht included 7 questions,
focusing on 7 influences. The researcher found the results to be very similar. So, an accurate

conclusion could not be made, however conclusions were made according to the sum of
responses for each group.

Project Number: SBS020 Grade: 11

Title:  The Effects of Brain Dominance

Abstract:

Project Number: SBS021 Grade: 9

Title:  Sleepy Behaviors

Abstract: It is a fact that two thirds of the time children's behaviors are negative. | believe it is
important for people to know what makes children act negatively so that the cause might be
eliminated. If the cause is environmental, it may be eliminated; but if the cause is genetic, another
course of action would be in order. | tested gender (genetic) and sleep (environment) to see if
they affect children's behaviors. | made up a negative and positive behavior rubric to evaluate
the behaviors of 5 boys and 5 girls for 7 days. Sleep does affect the behavior of both genders.
Project Number: SBS022 Grade: 12

Title:  Thinking Under Pressure

Abstract: This project is a continuation of last year, and will examine the effects of argon, air, and
helium (all of which have 21 percent oxygen) on the human body under pressure. Three tests
were given at depths of 30, 20, and 10 meters. Gasses were compared and the tests had shown
that argon can be used from 20 to 10 meters. Argon absorbs very slowly into the body, requiring
less time to decompress. This gas can now be used on future dives.

Project Number: SBS023 Grade: 11

Title:  Can Video Games increase Intelligence?

Abstract:
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Project Number: SBS024 Grade: 11
Title:  Affect of L-Tyrosine on Memory

Abstract:
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SENIOR DIVISION - BIOLOGY

Project Number: SBI001 Grade: 12
Title:  R-Cognin Mediates Aggregation via Free Cell Surface Sulfhydryls

Abstract: Retina Cognin (R-Cognin) is a tissue specific, 50-KDa protein that mediates the
aggregation of retinal cells in chick embryos. R-Cognin is related to protein disulfide isomerase
(PDI) and is thought to regulate signaling between retinal cells via thioreductase activity. R-
Cognin's cell surface receptor has yet to be identified. To elucidate the structure of R-Cognin's
receptor and to define R-Cognin's binding mechanism, the disulfide exchange inhibitor 5-5'-dithio-
bis(2-nitrobenzoic acid)(DTNB) was used. It was determined here that the addition of DTNB to
trypsinized cells blocked R-Cognin binding, demonstrating that R-Cognin requires free sulfhydryls
on the cell surface to bind effectively. Through multiple assays, it was also determined that
DTNB binds irreversibly to the cell surface and is able to block aggregation in an in vitro system.

Project Number: SBI002 Grade: 10
Title:  Breed or Not to Breed

Abstract: Breeding cows is one of the most important tasks on any dairy farm. The current
practice for determining if a cow is ready to be bred is through visual observations. Unfortunately,
the visual signs to determine if a cow is in estrus can be easily missed because some cows do
not show any outward signs. Progesterone testing of the milk can be one way to determine if a
cow is in estrus and is ready to be bred. This testing can save money for the dairy farmer by
eliminating unnecessary insemination fees.

Project Number: SBI003 Grade: 11
Title:  Fetal Hepatocytes / Bioreactors

Abstract: This project examines the use of fetal hepatocytes versus adult hepatocytes in liver
bioreactors for superior efficacy. Increased efficacy of bioreactors would offer alternatives to liver
transplantation, as there is a dire shortage of organs for transplantation. The bioreactor culture,
using cells from embryonic mouse livers, was terminated after 21 days. The bioreactor tissue
was parafin embedded, sectioned, and analyzed by H&E and immunohistochemical staining. It
was found that fetal hepatocytes gave rise to a functional, metabolizing tissue. Advantages over
using adult hepatocytes included increased resistance to apoptosis, biliary cells, and a mixed
population of cell types.

Project Number: SBI004 Grade: 9
Title:  The Effects of Various Puppy Foods on Mealworm Growth

Abstract: The purpose of my experiment was to determine the growth effectiveness of several
brands of puppy food. In order to test this, | put fifty mealworms in containers with three different
brands of ground up puppy food and weighed them every week for eight weeks. | also made a
negative control, where the mealworms had only a water source in the container, and a positive
control, where the container was filled with cornmeal instead of puppy food. The mealworms
gained almost equal amounts of weight in each puppy food. Future experimentation would
include testing the puppy foods on larger organisms.

Project Number: SBI005 Grade: 10
Title:  The Impact of Soil on Plant Growth

Abstract: Growing plants is something that everyone in the world is doing towards the spring
time. This project is designed to help gardeners figure out if the soil they have in their backyard is
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SENIOR DIVISION - BIOLOGY

better than the soil that is sold at the stores. Seven different types of seeds were planted and 700
total plants were planted. It was determined that plants tend to grow better in the native soil
because their soil pH was around 7.3 while the potting soil’'s pH was around 5.8. Future studies
are planned to see if flowers, shrubs and weeds show the same results as field crops.

Project Number: SBI006 Grade: 9

Title:  Effect of Green Tea Extract on Plant Growth

Abstract: Measure plant growth effects produced by green tea extract.

Project Number: SBI007 Grade: 11

Title:  Freezing Flowers

Abstract: Gibberellic Acid is a hormone in plants that allows the plant to grow. The Gibberellic
Acid will be used, in a solution, to freeze four daises. Four more daises will be frozen in tap water.
After the flowers were thawed, they sat for seven days. Eventually, the daises frozen in tap water,
died and the daises in the Gibberellic Acid lived longer. Later work will try to show if the amount of
Gibberellic Acid solution will affect the daise's period of living.

Project Number:  SBI008 Grade: 9

Title:  The Effects of Cryogenic Solutions on Preservation

Abstract: Cryogenics is the study of low-temperature phenomena. The intent of this experiment
was to determine if it was possible to increase the life span of lima beans by applying cryogenic
techniques. Three different solutions were made and beans were put in each which then went
into the freezer. After certain amounts of weeks, the beans were taken out and planted. It was
determined that the beans that were in the solution did not grow; however the source of error has
been found. As an extension of this project, dry ice and a quench solution would be applied.
Project Number: ~ SBI009 Grade: 9

Title:  The Effect of Trace Elements on Plant Growth and Development

Abstract:

Project Number: SBI010 Grade: 11

Title:  The Effect Of Phosphorus In Bean Sprout Growth

Abstract: Phrosphorus plays an essential part in how plants form and in how they function and
grow. Phosphorus helps early plant health and roots grow more quickly.In this experiment, four
groups of beans were planted and watered with different concentrations of phosphorus.
Experimental reuslts show that the amount of phosphorus to best suit the growth of beans is 1
gram per 54 cu cm soil.

Project Number: SBI011 Grade: 11

Title:  The Effects of Androstenedione on tissue regeneration

Abstract:
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SENIOR DIVISION - BIOLOGY

Project Number: SBI012 Grade: 12
Title:  Temperature vs. Regeneration of Planaria

Abstract: The Purpose of my project was to determine if the variance of temperature effects the
total number of who complete a successful regeneration. To complete this project | created four
planarian cultures and made a vertical insicion. | then placed each culture in a different climate

controlled area. Over a two week period | monitored and documented their growth.

Project Number:  SBI013 Grade: 9
Title:  Salty Shrimp

Abstract: The purpose of this project was to find a perfect environment for a population of brine
shrimp eggs to hatch in. The experimenter introduced different amounts of sea salt to hatcheries
that were placed in various rooms with different temperatures. It was thought that the warm
environment would be best with 15 grams of sea salt added. It was determined that the best
environment for the eggs to hatch would be under the heat lamp with 10 grams of salt added to
the water.

Project Number:  SBI014 Grade: 10
Title:  Bait Selection in Blowflies

Abstract: The purpose of this experiment is to determine if adult blowflies have a preference of
one organ over another in a rotting corpse. In order to answer this question, | designed five
identical experimental habitats. The developing blowfly larvae then had a choice of entering
different chambers upon hatching, each containing a different organs taken from a deer (left over
from a deer processor). This experiment took 3 weeks and the results were that the flies showed
a preference for the control followed by the organs in this order: lung, liver, brain, eye, and heart.

Project Number:  SBI015 Grade: 9

Title:  How does perpherial vision affect the sucess of a high school basketball player?
Abstract: My project was how does perhiathis | vison affect the sucess of a high school
basketball player. The purpose of this expierment Schenley High shcool basketball players
perherial vision by testing their vision with a perherial vision protractor.

Project Number: SBI015 Grade: 9

Title:  Cloning of Saintpaulia lonantha

Abstract: The gel 2 root plant growth kit was used as a variable in the cloning of African violets.
Leaves were placed in either gel or water after initial measurements and pairing were completed.
After thirty days, measurements were again recorded. The results of a 2 sample t-test indicated
that the experimental group did not grow more significantly than the control group.

Project Number: SBI016 Grade: 9

Title:  Factors Affecting Enzyme Reaction Rates

Abstract: | tested the effects of temperature and enzyme concentration on enzyme reaction

rates. The two variables were compared. | found that the enzyme concentration affected the
enzyme rates the best.
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Project Number: SBI017 Grade: 11
Title:  To Grow or Not to Grow?

Abstract: california has had droughts in the past,the only source of water was the ocean. All the
crops died from the lack of water. This work intended to learn if plants would grow if they were
given small amounts of salt water using a drip irrigation system. Three drip irrigation systems
were set up. They were all the same using different levels of sea salt. It was determined that the
plants will grow, but would die early. Literature suggests that the salt is very harmful to plants
and causes plants to have stunt growth.

Project Number: SBI018 Grade: 11
Title:  Ethylene Effects on Bananas

Abstract: | wanted to determine if apples could be used in place of ethylene to ripen bananas. |
hypothesized that the bananas in with an apple would ripen more quickly than the bananas in a
container without an apple. In one container | placed 2 ungased bananas and an apple. |
massed 5.0 grams of Sodium Hydoxide chips and placed them in the container. In the other
container | placed 2 more ungased bananas and massed 5.0 grams of Sodium Hydroxide chips.
| concluded that apples can be used in place of ethylene to trigger the ripening process of
bananas.

Project Number: SBI019 Grade: 10
Title:  Analysis of Wild vs. Farmed Salmon Protein

Abstract: The purpose of this experiment was to determine if the protein content of wild and
farmed salmon differed in both amount and kind. Four samples of both wild and farmed salmon
were prepared for the gel electrophoresis chamber. They were run through the chamber for one
hour at 150 volts with a control which was the protein marker. They were then compared to the
protein marker to determine the different sizes of the proteins. There were no conclusive results
from this experiment. Future experimentation would include testing different species of wild and
farmed fish.

Project Number: SBI020 Grade: 10
Title:  The Affect of Vitamin C on C.elegans

Abstract: Different amount of vitamin ¢ has different influences to C.elegans. There different
amount of vitamin ¢ were picked and put into there different plates which had C.elegans in there.
The observation was to count the number changing in each plate. The lower levels of vitamin ¢
are advantageous to the growth of c.elegans. Opposite, overdoses of vitamin ¢ are harmful to
them.

Project Number: SBI021 Grade: 9
Title:  Effect of environmental factors on the development of Zebra fish (Danio rerio)

Abstract: Zebra fishes are an important part of the food web, Zebra fish eat smaller living
organisms than themselves and in the wild, and bigger fish, small amphibians, mammals, or birds
eat them. Recently pollution caused by industrial wastes changes the environment, causing
results that threat the nature. For example, acid rain, oil pollution, etc. Environment changes may
directly alter the living condition of plants, animals and even Human being. These alterations may
cause iliness, death or genetic disease. In this experiment, | observed how pH value changes
affect the survival of Zebra fish embryos and infants.
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Project Number: SBI022 Grade: 12
Title:  The Ant Colony: An Emerging System

Abstract: For my project, my aim was to isolate specific rules which govern the ant colony as a
living system. In the past decades humans have discovered that ants are not controlled or
manipulated by their queen, but by a series of complex guidelines that are genetically hardwired
into their behavior. The application of thousands of these rules at any given minute dictates a
precise and efficient pattern for the colony as a whole, despite the fact that single ants may move
and act in a random manner. | used controlled environments to demonstrate how the system
reaches efficiency.

Project Number: SBI023 Grade: 9
Title: 40 Days and 40 Nights

Abstract: In the project, | tested to see if certain arthritis medicines would improve the conditions
of pine branches. | used apirin and glucosamine/chondroitin as the arthritis medicines. | thought

that the glucosamine/chondroitin would improve pine branch conditions best. The aspirin did the

best in improving pine branch conditions.

Project Number: SBl024 Grade: 12
Title:  Effects of Heat on the Wolf Spider

Abstract: In this project, the researcher studied the behavior of wolf spiders under abnormal
temperatures. First, the spiders were studied under normal room temperature. Then, the spiders
were introduced to an increased temperature, 38 0C. After that, the spider's movement was
recorded and counted. After recording and counting the movement, the information was then
placed on a table for comparison.

Project Number:  SBI025 Grade: 9
Title:  Peppers and Oxygen Absorption

Abstract: Scientists stated that the capsaicin in chili peppers destroys cancerous cells through
deprivation of oxygen. | therefore hypothesized that peppers could prevent the oxygen-absorbing
chemical pyrogallol from taking in oxygen. By allowing pyrogallol to absorb oxygen in a flask, then
by measuring how much water filled the emptied space that once contained oxygen, the
percentage of oxygen removed from the air could be found. | discovered that peppers did not
prevent the solution from absorbing oxygen; more research showed that capsaicin does not block
oxygen absorption, but rather begins the pathway to apoptosis in transformed cells.

Project Number:  SBI026 Grade: 9

Title:  The Effects of Fetal & Bovine Serum in Different Cell Lines

Abstract: The survival of cancer cells is dependent upon the blood supply. This experiment
concentrated specifically on blood serum, which is the liquid part of blood with growth factors.
Fetal Bovine serum and Adult Bovine serum were tested to show the effects on three different

cancer cell lines. | also used different concentrations of the serum. | found that the higher the
concentration the better the growth.
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Project Number: SBI027 Grade: 9
Title:  Using Lime to Protect Pine Trees

Abstract: The prupose of this experiment was to determine if the addition of lime to the soil will
help protest pine trees from acid rain. 5 groups of pine trees were used in this project. They were
watered each week with acid rain. Also, each group recieved lime: 149, 28g, 42g and no lime.
The growth and the health of the trees were observed and recorded for 2 months. It was found
that the trees that recieved lime grew better and were healthier. The controls that had no lime
were unhealthy and not growing well. The plants with more lime developed poorly. The
hypothesis was supported by the results. The trees with 14g of lime did the best.

Project Number: SBI028 Grade: 11
Title:  Biochemical Memory in Planaria

Abstract: It has been suggested that there are non-neuronal mechanisms of memory in
organisms. To explore this concept, Planaria were chosen because of their ability to learn and
regenerate. After being trained against their established bias in a two-prong maze, their memory
retention was tested after induced fission and regeneration, comparing the neuron-containing
anterior region with the posterior region. Memory transfer was also tested by feeding untrained
subjects trained ones. Results showed no significant difference of memory retention in the
neuronal regions, proving the existence of biochemical memory, and a significantly faster learning
rate after the consumption of previously trained planaria.

Project Number: SBI029 Grade: 9

Title:  Body Type Hype

Abstract: My project, entitled "Body Type Hype" takes a close look at a person's body type. |
investigated to see if it determined what sports a person was good at. In experimenting, | tested a
person's overall fitness in five simple tests. After looking at my results, | found out that body type
plays a major role in how well a person is capable of excelling in sports.

Project Number: SBI030 Grade: 9

Title:  The Effect of UV Light on the Behavior of Drosophila

Abstract: | investigated how ultraviolet light effects the behavior of Drosophila and compared that
to behavior under white light. | did this by placing the Drisophila into a test tube with a motion
sensor and connecting it to a chart recorder so when a Drosophila passed it would record a
movement.| found that the Drosophila had the same behavioral patterns in UV light as white light.
This is because thier photoreceptors allow them to detect the UV light.

Project Number:  SBI031 Grade: 11

Title:  Are Insecticides Safe?

Abstract: This experiment tested whether methoxychlor reduces gene expression in Sertoli cells
by conducting PCR. The results show that gene expression was reduced.
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Project Number: SBI032 Grade: 11
Title:  Hormone Induced Parthenocarpy

Abstract: The purpose of my experiment is to see if | could induce parthenocarpy in Brassica
rapa by the use of hormones. Parthenocarpy is the process of growing plants without seeds.
The hormones | used were Indole-3-Acetic acid, Napthtaleanacetic acid, and Indolebutyric acid.
There were four trays in which | planted the seeds, one for each hormone and one for control.
When the flowers sprouted and opened | removed the stamens to prevent self-pollination. When
the tips of the fruits began to show they were treated with the hormones. My experiment is on-
going therefore results can not be reported yet.

Project Number: SBI033 Grade: 12
Title:  Pharmaceuticals and Extra-Cellular Matrix
Abstract:

Project Number: SBI034 Grade: 11
Title:  Are Wolf Spiders Nocturnal?

Abstract: The purpose of this experiment is to determine rather or not Wolf Spiders are nocturnal.
To conduct this experiment the researcher search books and the internet for a highly nocturnal
spider that does not die in the winter. To be nocturnal means to be more active during the night
than the day. The spiders were placed into a controlled environment in which they were
observed and ranked by their amount of activity. The researcher found that the Wolf Spiders
were more active at night than day. These findings contradicted the researcher’s hypothesis by
proving that Wolf Spiders are nocturnal.

Project Number: SBI035 Grade: 11
Title:  The Effects of Ethylene via Cigarettes on the Development of Pea Seedlings

Abstract: The purpose of my research was to study the effect of ethylene gas on the growth
patterns of pea seedlings. | hypothesized that the plants exposed to ethylene gas will have
thicker, shorter stems than the control plants. Ten pea seedlings were planted in each of two
separate beakers. One of the beakers was exposed to a lit cigarette. The other was used as a
control. | exposed the first set to ethylene every two-three days. | recorded the data twice per
week. The plants that were exposed to ethylene had thicker, shorter stems than the control
plants.

Project Number:  SBI036 Grade: 9

Title:  Ibuprofen vs. Aspirin

Abstract: | compared the inhibition rate of the COX enzyme of aspirin and ibuprofen. | simulated
the reaction that takes place within the body when either NSAID (Non-Steriodal Anti-Inflamatory

Drugs)is taken. Though conclusions could not be drawn from my results a general understanding
of the inhibition rates of both drugs was understood.
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Project Number: SBI037 Grade: 11

Title:  Water Contamination Disaster

Abstract: In my experiment, | tested the water quality of three streams east of Erie, PA, 8 mile, 12
mile, and 16 mile streams. | tested for temperature, DO, pH, turbitity, amonium nitrate, and
phosphate. | hypothesized that the amonium nitrate and the phosphate would be the most
harmfull to the environment. This is because of the runoff from the vineyards and golfcourses in
close proximity. After my tests, my hypothesis was supported.

Project Number:  SBI038 Grade: 9

Title:  pH Effects on Eoldea Growth

Abstract: Elodea growth was tested in aquaria of pH levels 6.4, 7.0 and 7.6. The results showed
that pH had a significant effect on the growth of Elodea.

Project Number: SBI039 Grade: 9
Title:  Circadian Rhythms and Elodea

Abstract: One group of elodea had lights 12 hours on -12 hours off, the other had lights 24 hours
on - 24 hours off. The lengths of the plants were measured.

Project Number: SBI040 Grade: 10

Title: A Study of Photoreactivation

Abstract: The purpose of this experiment was to determine the effect of visible light in repairing
damage to yeast cultures induced by an ultraviolet light (Photoreactivation). The first test group
served as a control. The second cultures were exposed to UV light. The third set of cultures
were exposed to UV light then set to repair under a visible light source. The amount of C02
produced in all of the cultures was measured using a displacement of water technique. In
conclusion, the data shows that UV rays significantly damage the yeast cultures. Light repair
reversed this damage by 50%.

Project Number: SBI041 Grade: 10

Title:  The Effects of Gibberellic Acid on Plant Growth

Abstract:

Project Number:  SBI042 Grade: 9

Title:  Effect of NaOCI & NH4+ on Mums

Abstract: The experiment tested if pigmentation changes in chrysanthemums when either NH3 or
NaOCL are added to the soil. The results indicated that pigmentation decreased with bleach,
increased with ammonia and had no change when pure water was used.

Project Number: SBI043 Grade: 11

Title:  The Effect of Plant Hormones On Cell Differentiation

Abstract: Indole-3-Acetic Acid Solution is the primary auxin in plants, and it plays important roles
in plant activities. Kinetin Solution, a type of cytokinin, can either promote and/or inhibit root
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initiation and development depending on a particular plant and concentration. Presence of only
Kinetin would result in no growth. Results from the experiment show that IAA increases the
plasticity of the plant cell wall, and Kinetin results in elongation of the cell wall. The experiment
proves that moderate levels of both IAA and Kinetin promote callus growth.

Project Number: SBl044 Grade: 9
Title:  impact of nutrition on the stress responses of flies

Abstract: This experiment investigated the impact of nutrition on the stress responses of flies. |
predicted that fruit flies fed apple would be more robust to stress than flies fed yeast or sugar. |
tested this by putting ten flies each into three tubes, putting them into a cold room (-4 C), then a
warm room (37 ), for five minutes each, repeating this cycle five times. All flies on the sugar diet
and three flies on the yeast diet died, but all flies on the apple diet survived. Thus, more complete
nutrition makes flies more able to deal with stress.

Project Number: SBl045 Grade: 10

Title:  Compare the Characteristic of Radix Ginseng and American Ginseng

Abstract: Since American and Asian ginsengs both belonging to the Panax genus, both Asian
ginseng and American ginseng are widely used to strengthen the immune system, increase
strength and vigor which are considered to be valuable tonic. And since are they similar in their
chemical composition, it is very difficult to distinguish one from the other. Therefore this
experiment is to identify the physical and chemical differences and similarities among Asian
ginseng and American ginseng by observe the physical and microscrope characterise of both
Asian and American ginseng and compare them. Also using Thin-layer chromatography scanning
to identify their chemical characteristic.

Project Number: SBl046 Grade: 12

Title:  Fishy Time Sheet

Abstract: My project has to do with the coelacanth and how it survived over millions of years
withought changing and why other animals didnt "adapt".

Project Number: SBI047 Grade: 10
Title:  The Effect of Digitalis Purpurea (Foxglove) on the Heart Rate of Daphnia

Abstract:
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Project Number: SCHO001 Grade: 10
Title:  Acid Mine Drainage Remediation

Abstract: In coal mining areas, pyrite is responsible for acid mine drainage which results in high
stream pollution, leaving our streams lifeless. This project intended to find natural means in AMD
cleanup by raising the pH and removing iron. Testing of various substrates indicated that
mushroom and compost mixture changed acid water to basic and drastically decreased iron, but
somewhat increased sulfate contents. Phase 2, the application of actual stream clean up is
presently in progress.

Project Number: SCH002 Grade: 12
Title:  The Correlation of Specific Heat and Transverse Rupture Strength of Steel

Abstract: A correlation between the specific heat and transverse rupture strength of steel was
sought. It was predicted that these specific heat values would correlate to given transverse
rupture strength values for the same samples. The average specific heat of steel samples of
various carbon compositions was determined with standard calorimetric methods. The specific
heat values were plotted against the transverse rupture strengths. The best fit curve was
determined to provide a correlation. The specific heat values showed a quadratic correlation to
the transverse rupture values.(Mean Square Error = 3.88 x 10-26)

Project Number: SCHO003 Grade: 12
Title:  Monitoring Solution Levels

Abstract: Effective monitoring of solution level is necessary in chemical industry due to the
possibility of hazardous leakage and a need to maintain specific volumes of solution for efficiency
and safety. Development of electrodes and electrode configuration provides a viable method for
this end. By performing conductance experiments involving the effects of residual drainage and
electrode surface area in acidic (H2S04), neutral salt (NaCl), or alkaline (Na2CO3) environments,
a conclusion was drawn that accurate resistance measurements were important for determining
solution level. This information thus could be implemented in liquid level maintenance systems.

Project Number: SCHO004 Grade: 10
Title:  Carbon Sequestration by Bauxite Residue

Abstract: The project aims to explore an innovative approach for carbon sequestration through
an industrial waste called bauxite residue. As a by-product of Bayer Process, bauxite residue has
high alkalinity and more concentrated background radiation. Its massive production has also
created disposal problem. Through self-designed experimental setups, bauxite residue is
determined to be capable of capturing carbon dioxide and has significant pH drop through carbon
sequestration process. The sequestration capacity of neutral bauxite residue slurry at a certain
concentration at certain temperature is calculated. Meanwhile, the effects of bauxite residue
concentration as well as temperature on sequestration process are also observed.

Project Number: SCHO005 Grade: 11
Title:  Crystal Inhibitors

Abstract:
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Project Number: SCHO006 Grade: 10

Title:  Effects of Sulfonation on a Sulfonated PolyEther Ketone (PEEK) Membrane used in a
Fuel Cell

Abstract: Use varying concentrations of electrolytes in a fuel cell and measure output and
efficiency.

Project Number: ~ SCHO07 Grade: 12
Title:  The Chemistry of Sunscreen

Abstract: What factors contribute to the effectiveness of sunscreens? PROCEDURE: 1. prepare
sunsensitive paper 2. sunscreen was applied to the paper and exposed to UV light 3. results
were recorded RESULTS: The sunscreens with the higher SPFs were most effective
CONCLUSION: The hypothesis was supported and the higher SPF sunscreens were

the most effective

Project Number: SCHO008 Grade: 9
Title:  Salt (NaCl) and Boiling Point

Abstract: The purpose of this investigation was to determine if the additon

of salt in different concentrations affects the boling point of water. 5 different amounts of salt
(pure, iodized and rock salt) were added to water samples. The length of time for each to boil
was observed and recorded. It was found that water with salt boils faster than pure water. The
hypothesis was supported and the water samples containing salt boiled faster.

Project Number: SCHO009 Grade: 12
Title:  Analysis of an Antiocidant

Abstract: The analysis of Vitamin E in various samples such as - GNC: Natural E100, Nature
Made:Vitamin E, Best Yet: Vitamin E (Natural Blend), Giant Eagle: Vitamin E, Centrum:
Multivitamin (From A to Zinc) was carried out using an HPLCUVMS (High Pressure Liquid
Chromatography — Ultra Violet — Mass Spectrometry) method. Next, the calculation of the
experimental values were obtained and then compared to those values on the label of the various
samples

Project Number: SCHO010 Grade: 11
Title:  Green Chemistry -- Fe Catalysis

Abstract: Certain chemical reactions are known to benefit the environment, particularly the
decomposition of hydrogen peroxide, which can help clean industrial effluents and destroy
infectious microbes. This work tests whether it is beneficial to add iron to catalyze this reaction.
Ten different graduated cylinders containing equal amounts of hydrogen peroxide in a yeast
solution, and increasing amounts of iron, were examined. The amount of oxygen produced in
each solution was volumetrically measured. It was determined that iron did increase the rate and
extent of hydrogen peroxide decomposition. Future work is planned by using gas pressure
sensing equipment.
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Project Number: SCHO11 Grade: 9
Title:  Heat Content in Diff. Types of Nuts

Abstract:

Project Number: SCHO012 Grade: 11
Title:  DNA for Dummies

Abstract: | am going to withdraw DNA from the mixture that | will create derived from split peas. |
will be using various detergents to help in the process of withdrawing these cells. In the process |
will identify which detergent creats the most abundant and most exact portions of DNA by
measuring and staining those samples.

Project Number: SCHO013 Grade: 11
Title:  Removing Pain from Chemistry

Abstract: Salicylic acid is one of the most widely used pain relievers in the world. Chemical
principles have often been used to isolate and characterize the chemical components of pain
relievers. This project will utilize this principle and through experimentation will investigate the
chemistry of this important compound. It will determine the key functional groups of the acid and
determine their effects when a particular functional group is either present or absent. Finally it will
investigate the product formed by the experiments at hand and how they can help people better
deal with pain.

Project Number: SCHO014 Grade: 12

Title:  Comparing Dehydration Methods Using Cyclohexanol

Abstract:

Project Number: SCHO015 Grade: 12

Title:  How Do Rust Removers Work?

Abstract: The purpose of this experiment was to determine how rust removers work by simulating
their active ingredients. Many rust removers either use phosphoric acid or oxalic acid as their
active ingredient. In this experiment, these active ingredients were simulated in a laboratory
setting by mixing ferric oxide with phosphoric acid in one set of trials and oxalic acid in another
set and then filtering out the precipitants. The phosphoric acid trials resulted in the precipitation of
Iron orthophosphate in the form of a pink gel and the oxalic acid trials precipitated iron oxalate in
the form of a yellow solid. The conclusion was that phosphoric acid-based rust removers work
better because a greater percent of the origional materials were precipitated in the form of
product in the phosphoric trials as opposed to the oxalic acid trials.

Project Number: SCHO016 Grade: 9

Title:  Effects of Antioxidants

Abstract:
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Project Number: SCHO017 Grade: 12
Title:  Qualitative Analysis of Coins

Abstract:

Project Number: SCHO018 Grade: 12
Title:  Crystal Attraction

Abstract: The purpose is to see the effect of magnetic fields on the growth of crystals, using
Copper (Il) Sulfate and Ferric Nitrate. A supersaturated solution of Copper (Il) Sulfate was added
to five Petri dishes with a different magnet configuration for each. The same was done with a
supersaturated solution of Ferric Nitrate. The hypothesis was proven to be partially incorrect.
The crystals placement of growth was affected, but the structures of the Copper (ll) Sulfate
crystals were not affected. Ferric Nitrate was not able to produce crystals due to the magnetic
fields.

Project Number: SCHO019 Grade: 9

Title:  Does a Paraffin or a Gel Candle Burn Longer

Abstract:

Project Number: SCH020 Grade: 12

Title:  Effect of Acid Rain on Crops

Abstract: The name of this project is “The Effect of Acid Rain on Crops Depend on Soil Factors?”
In this experiment the researcher is misting radishes with acid solution and carbonic solution.
There are four different groups (varying acid rain and fertilizer). | conducted a soil test, kept
records of plant heights, number of leaves per plant, color and general appearance. After
observations the researcher will see how acid rain affects plant growth.

Project Number: SCHO021 Grade: 9

Title:  The Garden vs. The Grocery

Abstract: The purpose of this experiment was to determine if it is healthier

to buy fruits and vegetables or to grow your own. The investigation looked at Vitamin C content
in several kinds of fruits and vegetables, one group that came from a store and the other that
was grown in a garden. Each fruit or vegetable was put through a juicer to extract the juice. A
vtiamin C test was conducted on each juice. Results were recorded. Vitamin C was found in
higher amounts in the fruits and vegetables from the garden. The hypothesis was supported by
the results. The garden fruits and vegetables are better for you.

Project Number: SCH022 Grade: 11

Title:  Storage Time, Temperature and Vitamin C

Abstract:
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Project Number: SCH023 Grade: 12
Title:  Chemical Solutions' Effect on Electrical Conductivity

Abstract: The title of this project is “Chemical Solutions Effect On Electric Conductivity”. In
this experiment the researcher is measuring the amount of current in four metal wires.
The current will be used to calculate the resistance and then the resistance will be used
to calculate the resistivity and finally received the electric conductivity. The metal wires that
were tested are aluminum, black annealed, copper, and nickel chromium. The metals will be
soaked in different chemical solutions for twenty-four hours. These metals will be
examined everyday to see if any change has taken place.

Project Number: SCH024 Grade: 10
Title:  Comparison of Household Bleaches

Abstract: The purpose of this experiment is to find which bleaches are truly ultra and which are
regular. There were three procedures to complete this experiment is to find which bleaches are
truly ultra and which are regular. There were three procedures to complete this experiment. The
first was the preparation of a 0.3M sodium thiosulfate. The next was to standarize a 0.3M sodium
thiosulfate solution. The final procedure is the titration of the bleach. To obtain data find the
average amount of titrant used in milliliters. Find the average molar concentration of each bleach.
| conclude that the strongest bleach was Shur Fine and the weakest bleach was Our Family.

Project Number: SCH025 Grade: 11
Title:  Antioxidants & Cell Death

Abstract: The purpose of this experiment is to assess protective effects of common antioxidants,
against oxidative cell death Induce oxidative stress to insulin-producing beta cell line using
hydrogen peroxide. Add solutions of variables (Vitamins A,C,E, green tea) to cells, along w/
H202. As a control, allow cells to grow normally in media Measure cell death using MTT
assay/spectraphotometer. Hydrogen peroxide was a proper inducer of cell death. Vitamins A
and E seemed to have negative effects upon the cell, possibly due to fat soluble properties.
Vitamin C and Green tea, however, seemed to have significantly protective effects.

Project Number: SCH026 Grade: 12
Title:  Oxygen Concentration vs. Reaction Rate with Sulfite

Abstract: Construct an electrochemical oxygen sensor and use to test oxygen-sulfite reaction
rate.

Project Number: ~ SCHO027 Grade: 12
Title:  It's Crystal Clear

Abstract: This project was intended to produce synthetic tanzanite (a gemstone). “Since 1991,
rumors have circulated that Russian scientists were manufacturing synthetic Tanzanite. Though it
has yet to be documented and is definitely not commercially available, the buyer must still
beware” (GIA). In this project, attempts to crystallize tanzanite were made by using its chemical
formula and percent composition. The chemical components were blended and reacted to
produce the mineral. Crystallization took about three days. These attempts proved to be
worthwhile by producing both clear and yellow crystals after several trials. The yellow was the
result of adding ferric nitrate as an impurity.
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Project Number: SCH028 Grade: 12

Title: A Closer Look at Toothpaste

Abstract:

Project Number: SCH029 Grade: 9

Title:  Effects of Antacids

Abstract: People with acid reflux disease endure the excruciating pain of stomach acid backing
up into the esophagus. | decided to research which one of three antacids neutralized the
stomach acid most effectively. | mixed 75.00 mL of hydrochloric acid (stomach acid) with each of
the tablets and then added phenolphthalein solution to indicate when the end point was reached,
before adding Sodium Hydroxide. After this | determined the amount of hydrochloric acid
neutralized by each of the antacids and discovered that Rolaids neutralized the stomach acid
most effectively.

Project Number: SCHO030 Grade: 10

Title:  The Kinetic Study of Single Replacement of CuSO4-SH20 and Fe

Abstract:
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Project Number: SCMO001 Grade: 11
Title:  Optical Tracking

Abstract:

Project Number: SCMO002 Grade: 9
Title:  The Calculation Accuracy of Calculators

Abstract:

Project Number: SCMO003 Grade: 9
Title:  Computer Program to Teach Computers to the Elderly

Abstract: | designed a computer program that would teach Senior Citizens how to use the
computer's keyboard and mouse by explaining the purposes of the various keys on the keyboard
and how to do various mouse actions, along with their uses. Then, the program has the user do
activities that evaluate what they learned. Then, the program offers them advice if they make
common mistakes that senior citizens do while using the computer. The program even teaches
them how to send an E-Mail by showing screen shots and instructions. Then the program sends
the user off to do it alone.

Project Number: SCM004 Grade: 10
Title:  Can an Angle Be Trisected?

Abstract: The purpose of this experiment was to see if an angle could be trisected. By using an
algebraic formula, we find that we are missing the second degree term; therefore, this cannot be
done.

Project Number: ~ SCMO005 Grade: 12
Title:  Steiner's Problem and Electricity

Abstract: The purpose of this experiment was to discover the feasibility of the Steiner minimum-
spanning tree as opposed to traditional methods through the use of lengths of string and nodes
(thumbtacks). Through connecting each set of nodes to each other, through the true centre, and
through the Steiner points, this experiment allows for a concrete example of the art of
optimization. In one example, wherein the nodes we arranged in a square, the connection from
each node to its neighbor amounted to 300 cm. With the addition of two Steiner points, this
length was reduced to 241 cm. This demonstrates the power of economy possessed by the
Steiner minimum spanning tree.

Project Number: SCMO006 Grade: 10
Title:  Measuring the Accuarcy of a Robot

Abstract: The point of my project was to test the accuracy of three different turning mechansims
for a LEGO mindstorms robot, and to measure the accuarcy of the two main lego sensors.
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Project Number: SCMO007 Grade: 11
Title:  Coding/Analysis of Steganography

Abstract: Text steganography is a method of cryptography that hides enciphered messages
inside larger, inconspicuous messages, allowing two parties to communicate without revealing
their concealed intents. This project investigates a program that utilizes steganography to
encipher messages in ciphertext, meaning that the message is hidden in another larger text. The
project tests security by creating a counter-program that detects and deciphers ciphertext, and
evaluating the efficiency of that deciphering program. Results determine that if a third party is
given the ciphertext, the hidden message can be cracked. However, because the third party must
first determine which messages are ciphertext, text steganography remains practically secure.

Project Number: SCMO008 Grade: 12
Title:  Hierarchies in a Relational DB

Abstract: There are many models available to represent hierarchical data in relational databases.
This project intended to find which hierarchy model was the fastest for different tasks. Seven
models were assembled, including one original model, along with a list of tasks that each should
complete. For each model, code was written to execute each task. Then, a benchmarking tool
was created to time how the models compared when combining tasks. The Adjacency List with
Sibling Numbers model was the fastest overall, followed closely by the Modified Nested Sets
model. Future work could include adding more tasks, or comparing against object-oriented
databases.
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Project Number: SES001 Grade: 10
Title:  Chest Creek Water Quality

Abstract: Identification of contaminants in water is the first step to improving water quality. Water
samples from above and below a dam in the Chest Creek and tap water originating from the
Chest Creek were tested for temperature, pH, and the presence of coliform bacteria, nitrate,
phosphate, dissolved oxygen, turbidity, color, and odor. Overall the quality of tap water was best,
particularly because of the absence of coliform bacteria.

Project Number:  SES002 Grade: 12
Title:  What's in your Water?

Abstract:

Project Number: SES003 Grade: 9
Title:  Algal Response to Therapeutics

Abstract: Various levels of two common medications present in the water environment were
tested for algal population effects. Chlorella and Euglena populations were exposed to
Prednisone or Amoxicillin individually (1,10,100uM concentrations) and in combination.
Absorbance readings at 430nm revealed that 100 and 10uM concentrations significantly
enhanced population density of both species, while the 1uM concentration showed no significant
variance from the control. In all cases, increasing drug concentrations resulted in increased
population density. The 100 and 10uM drug concentrations significantly enhanced the population
size, while the 1uM concentration had no measurable effect on the population size.

Project Number: SES004 Grade: 10

Title:  Effect of Fire Retardant Chemicals on Freshwater Ecosystems

Abstract: The purpose of this experiment is to determine the effect of wild fire retardant
chemicals (spread on wide areas by plane) on freshwater ecosystems. Ten micro-ecosystems
were set up using lake mud, lake water, and plankton samples and were allowed to stabilize over
time. Each was then dosed with differing amounts of two chemicals commonly found in these
products. Data was collected over time by spectrophotometry, microscopy, observation, and
chemical probes. Evidence clearly showed that the most changes occurred when both chemicals
were present in a high dosage. Future experimentation would include testing the complete fire
retardant.

Project Number: ~ SES005 Grade: 10

Title:  Acid Mine Drainage at Wingdfield Pines

Abstract:

Project Number: SES006 Grade: 9

Title:  The Effect of Sulfuric Acid Solution on the Germination Rate of Blue Lake Bush Beans.

Abstract: My project was to see if blue lake bush beans could live in an acidic enviroment such
as acid rain for example. It took 15 days for me to gather all necessary data.
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Project Number: SES007 Grade: 9
Title:  Can Bacteria Be Beneficial to Life?

Abstract:

Project Number: SES008 Grade: 12
Title:  The Stinkin' Truth

Abstract: The purpose of this project was to investigate whether discharge water from the
sewage treatment plant will negatively affect the creek and the like within. Three sites were
chosen - at the discharge site, upstream from the discharge and downstream from the discharge.
Crayfish were collected and studied at each site. Water samples were taken from each site.
Physical caharacteristics of the stream were recorded. Water was tested at the lab. Samples and
observations showed an increase in organic materials at the site and downstream from the site of
discharge. Results support the hypothesis.

Project Number: SES009 Grade: 9

Title:  Area of Sunspots vs. Tempurature

Abstract: | obtained H-alpha and intensity pictures of the Sun (dates: August 2000 and August
2001) from TLRBSE discs. Then, using Scion Image, | determined the sum of the area of
sunspots (in pixels) for each picture. Next, | obtained the average temperature and cloud cover
of Pittsburgh, Pennsylvania for each day from. | broke the days into three groups: 0%-33%, 34%-
66%, and 67%-100% cloud cover. Next, | related the average temperature to the total sunspot
area. My results showed no correlation between the sunspot area and the average temperature
of Pittsburgh.

Project Number: SES010 Grade: 9

Title:  pH Levels of Water in Six Mile Run

Abstract: | analyzed the effect on the pH level of the Six Mile Run in Northern Bedford County.
First | had to get a pH kit. | then went to each testing site and collected some water. | tested the
water and later recorded the information about the weather into my journal. | concluded based on
my results that weather does not have a major effect unless produced in large quantities. The
only day that it changed was on Nov. 19, 2003 at sites 2,3,4, and 5, which was closer to neutral at
6.8 on the pH chart. All the other sites was 6.0 on the chart.

Project Number: SES011 Grade: 9

Title:  Soil Influence on Microbial Populations

Abstract:

Project Number: SES012 Grade: 11

Title:  Effect of Acid Rain on Plants

Abstract: Imitation acid rain, made with a vinegar solution, was used to grow plant cuttings for
three weeks.
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Project Number: SES013 Grade: 12
Title:  MtBE and TAML Reaction Byproduct

Abstract: Methyl teriary butyl ether ia an additive to gasoline, used as a replacement for lead. It
is used to lower air pollution, but leaks into groundwater contaminating it. In this experiment
TAML catalyst was used to attempt to oxidize MtBE. Once the reaction takes place the
byproducts are then found by using the GC-MS. The purpose of this research was to determine
what the byproducts of the reactionare, and if they are more harmful to the environment than
MIBE. It is possible that the byproducts are isobutene and methanol. But more research still
needs to be done. Parts of the data were inconclusive.

Project Number: SES014 Grade: 9

Title:  Mercury vs. Xenopus Laevis

Abstract: The purpose of this experiment is to group African Water frogs into 2 different
conditions to determine the effect of chemicals such as mercury on tadples. The hypothesis to be
tested in this experiment is: The mercury concentrate physically alter the Xenopus laevis tadpoles
development into frogs. In the procedure, a solution of .02ppm was calculated and inserted into

the tank. In conclusion, the mercury did alter the tadpoles size, shape, tail growth, and
metamorphisis compared to the control tadpoles.

Project Number: SES015 Grade: 11

Title:  The Light in the Cloud

Abstract: Fog and clouds are the same, a gas that has turned into a liquid, in tiny visible droplets
floating on the air. The Cloud Chamber was assembled and a baseline was established, the
"controlled environment" was changed, the testing performed with results recorded in the Data
Table. Tests conditions were slightly varied to find the optimum to ensure repeatability. Special
care was taken handling the alpha particle. The alpha particle is introduced into the chamber to
assist in observing the gas turning to liquid after the dust particle becomes saturated.

Project Number: SES016 Grade: 11

Title:  Self-Contained Ecosystems and Our Life

Abstract:

Project Number: SES017 Grade: 9

Title:  Naturally Occurring Pesticides

Abstract:

Project Number: SES018 Grade: 12

Title:  Air Pollution: Seasonal Variation

Abstract: The first known American deaths from air pollution occured 55 years ago in Donora,
PA. Recently there have been many news articles regarding air quality and changes in the

Federal Clean Air Act. My work is to determine if there is a season vairation in air pollution.
Using a portable monitor, air samples were tested in summer and winter.
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Project Number: SES019 Grade: 9

Title:  Does Lyson Affect The Growth of Grass?

Abstract:

Project Number: SES020 Grade: 10

Title:  Analysis of Local Water Quality

Abstract: Measure parameters that indicate water quality in several local creeks.

Project Number: SES021 Grade: 12

Title:  Analysis of Quasar Spectra

Abstract:

Project Number: SES022 Grade: 11

Title:  Once Upon a Reservoir

Abstract: Find out whether the reservoir soil floor could ever be planted with foliage after being
submerged for long time. | tested reservoir soil and “regular” soil for differences in pH, potassium,
phosphorus, and organic matter. | took soil samples from the reservoir site and the “regular” site,
using chemicals in the soil kit. Organic Matter tests: Built apparatus using a test tube, pan,
cylinder, tube, and H202. Both samples were neutral in pH. Both had 7 ppm of phosphorus and
were HIGH in potassium. Reservoir soil had more organic matter. The makeup of the soil
submerged in water is not greatly effected by the “buffering” chemicals which maintain a steady
pH. The organic matter is higher in reservoir soil.

Project Number:  SES023 Grade: 10

Title:  Deicers on Soil Bacterium

Abstract:

Project Number: SES024 Grade: 10

Title:  Deicers on Soil Bacterium

Abstract:

Project Number:  SES025 Grade: 9

Title:  How Magnesium Affects Plant Growth

Abstract: The purpose of my experiment is to show that magnesium would make the plants grow
bigger and better, since magnesium is needed in our bodies to help it perform, function, and
grow. To conduct this experiment you will need beans, cups, water, magnesium tablets, sun, and
potting soil. You will also need to measure and record your plants every other day so you know if
the magnesium is helping. My graphs show that the plants watered with the magnesium and the

plants watered with water stayed the same height. So after | did the experiment 3 times; |
concluded that the magnesium didn’t help the plants grow.
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Project Number: SES026 Grade: 10
Title:  What's Hot and What's Not?

Abstract: Heat is equal to the total energy of all particles in an object. In this experiment, the
same amount of heat was directed on both the water and the soil. The temperatures were
checked on five-minute intervals for one hour. After conducting this experiment it was determined
that water has a higher specific heat than soil, because soil heated more rapidly than water. The
experiment further shows that these two substances do not cool at the same rate. After turning
the lamp off, temperatures were again recorded every five minutes for thirty minutes. It was
determined that soil not only absorbed the heat more quickly than water, but also was able to
sustain the heat longer than water.

Project Number: SES027 Grade: 9
Title:  Evaulation of Wood Protectors

Abstract: | used five different protectors and tested them to see which one works the best. |
applied the wood protectors to pieces of wood and let the wood sit outside. | then tested the
wood to see which wood protector worked the best.

Project Number:  SES028 Grade: 12
Title:  Antifreeze Study

Abstract: | determined if Propylene Glycol based antifreeze would be less harmful to animals
then Ethylene Glycol based antifreeze and if either one would biodegrade under experimental
conditions. | found the lethal minimum dose of Ethylene Glycol and Propylene Glycol based
antifreeze. | conducted a biodegradability test for both antifreezes. | ran a Two Sample
Proportion test, to determine if there was a significant difference within the active poison. |
supported my hypothesis, finding that the Propylene Glycol based antifreeze had a larger lethal
minimum dose because it was less toxic then Ethylene Glycol based antifreeze. Propylene
Glycol based antifreeze did biodegrade under experimental conditions while Ethylene Glycol
didn't.

Project Number: SES029 Grade: 9
Title: How Does Acid Rain Affect Plants?

Abstract: The project | conducted was intended to discover if acid rain really has any affect on
plants today. It was determined the plants that received the acid rain (or vinegar water) withered
and died while the plants that received regular water flourished. My experiment proved that
pollutants in our atmosphere have a negative impact on rain water which effects the way plants
grow and thrive. In conclusion, it's important to protect the quality of our natural resources and
continue to discover ways to produce clean air emissions in our workplaces and for our vehicles.

Project Number: SES030 Grade: 11
Title:  How Healthy Are Our Streams?

Abstract: This stream survey was conducted to determine the health of streams in the Pucketa-
Chartiers Watershed. This biological survey of sampling the macro-invertebrate populations of
the survey streams will provide indicators on stream health. Various macro-invertebrate have a
tolerance or in-tolerance to various stream water conditions. Only those species that have
intolerance to pollutants will be found in quality stream waters. Whereas most species that have a
tolerance to pollutants will be found in most stream water quality conditions. Samples of
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streambed macroinvertebrates were taken from various sites along the survey streams. Fine
mesh netting was used to collect those samples and using Field Guide Books, those sampling
were identified into their categories of tolerance to intolerance to polluted stream waters. The
sampling of the macro-invertebrate populations concluded, Chartiers Creek contained more
intolerant species, concluding the stream waters were a better quality than, the stream waters of
Little Pucketa and Big Pucketa Creek.

Project Number: SES031 Grade: 9

Title:  Prediction of CMEs

Abstract: The experiment attempted to improve the prediction of Coronal Mass Ejections (CMEs)
in order to avert damages caused by them. This was accomplished in three parts. First by using
satellite images, the frequency and path of CMEs over time. Next the number of CMEs and
sunspots each year over a fifteen-year period span was correlated. Lastly, | compared total area
of the Sun covered by high-energy areas and sunspots at the same time. Several ways were
discovered to increase warning time, including monitoring sunspots and determining which CMEs
would be of consequence to the Earth.

Project Number:  SES032 Grade: 9

Title:  Prediction of CMEs

Abstract:

Project Number: SES033 Grade: 12

Title:  Something Ghastly in Your House?

Abstract:

Project Number:  SES034 Grade: 12

Title:  Magnetic Plant Growth

Abstract:

Project Number: SES035 Grade: 12

Title:  The Galactic Center

Abstract:
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Project Number: SERO001 Grade: 12
Title:  Does the Shape of the Pile Affect Its Vertical Load?

Abstract: This experiment determined the force of friction that held different shaped piles in sand.
It was predicted that the shape would significantly affect the amount of friction applied to the pile,
and the vertical load of the pile. All piles were made with the same lateral surface area. The
calculated force of friction was found to be significantly different between the different shaped
piles, six trials performed for each pile. (ANOVA : F = 3.91,F(0.05)= 3.68, p<.04). The greatest
force of friction was applied to the triangular pile and the least force of friction was applied to the
circular pile.

Project Number: SER002 Grade: 9
Title:  London Bridge's Falling Down

Abstract: Bridges are an essential part of life. This project was intended to show if arch bridges
hold more weight than beam bridges. 10 of each bridge were built for testing. Weight was put on
the bridges until it snapped. It was determined that, on average, arch bridges hold more weight
than beam bridges. A future project is planned to see if arch bridges hold more weight than
suspension bridges.

Project Number: SERO003 Grade: 12
Title:  Prediction of Clamp-Pressure

Abstract:

Project Number: SERO004 Grade: 12
Title:  Torque and Model Airplane Flight

Abstract:

Project Number: SERO005 Grade: 12
Title:  What a Twisted Web They Weave

Abstract: This project "What a Twisted Web They Weave" was performed in order to test if a
man-made spider web could be made stronger by adding agents to a web. The results were
predicted to be that all of the agents applied would improve the web in various ways. The
hypothesis was tested by constructing webs of thread, adding various substances to each web,
then by placing steel plates on top of the competed web. The results showed that the web with
double strings was the strongest of all the agents added, but all agents did improve the strength
of the web.

Project Number: SERO006 Grade: 10
Title:  HARP: Helicopter-based Autonomous Robotic Pilot

Abstract: The goal of my project is to build an autonomous robot capable of taking-off, hovering
and landing a model helicopter. The robot will use a variety of sensors including a GPS, a
compass and an accelerometer to maintain a stable hover for 30 seconds and then land. The
robot will be based on Parallax’s Basic Stamp 2p40 microcontroller which uses the PBasic
programming language. The helicopter will be a size 60 gas helicopter with an aluminum frame
and 5 servos that control altitude and the three axes of movement.
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Project Number: SERO007 Grade: 11
Title:  Exploring Nanotechnology

Abstract:

Project Number: SERO008 Grade: 11
Title:  What's Shakin?

Abstract: The purpose of this experiment was to determine whether base isolation or friction
damper systems do a better job of mitigating earthquake damage. Four balsa wood structures
were built. One was used as a control, and the other three were modified by adding either rubber
bearings, pendulum bearings, or friction dampers. All four structures had flexible joints and a
graph-paper floor so that two variables could be measured: (1) Movement in the vertical beams,
and (2) Weight movement on the floor. Each structure was tested three times on the shake table
at Carnegie Science Center. When each test structure was placed on the shake table, a 45, 45,
90 triangle was used to verify the perpendicularity of the vertical beams to the horizontal beams,
and a 13-gram weight was placed on the center mark of the structure's floor. Test duration was 5
seconds, the amount of time it took the test structure to topple over during preliminary testing.
Beam movement was measured with a protractor.

Project Number: SERO010 Grade: 9
Title:  Striving For Stronger Supports

Abstract: Bridges are a main part of life everyday in the city of Pittsburgh. This project was
designed to see if the way triangles are arranged affects the strength of a structure. Three
different designs were tested by applying weight to the structures until they broke. The weight
withstood by all the supports was recorded. It was determined that the triangle design was the
strongest, followed by the "X" design, and then the control group, which has no extra support.
Future work is planned to determine if more triangles will make a structure stronger.

Project Number: SERO011 Grade: 11
Title:  Aerofoil Study in Wind Tunnel

Abstract: To test the effects of aerofoil camber and incidence on lift, a laminar flow wind tunnel
was constructed. With uniform surface area, aerofoils of symmetric, medium, and extreme
camber were tested using "infinite" wing length conditions. Varying airspeed and incidence,
operating envelopes of the aerofoils were compared. Data indicated that lift was proportional to
camber and incidence; while lift became more pronounced (non-linear) with constant incidence as
airspeed rose. Operating envelopes were characteristic of camber. To find optimal lift for given
airspeed and incidence, testing would need to accurately observe lift beyond stall angle.

Project Number: SER012 Grade: 10
Title:  House of Cards?

Abstract: This experiment shows what reinforcements are effective against various stresses.

The expected results for this experiment was that a building with lots of support would be best. In
order to conduct this experiment, buildings were made and put through three tests of stress. The
results were relatively what was expected. It was concluded that the most crucial factors that
help a building sustain the least amount of stress are: more width than height, strong foundation,
some type of absorbent structure, and a connection between two buildings.
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Project Number: SERO013 Grade: 11
Title:  It's A Bird! It's A Plane!

Abstract:

Project Number: SERO015 Grade: 9
Title:  Static Friction of Metals

Abstract: The coefficient of static friction was measured using a homemade inclined plane
apparatus with six different surfaces. The surfaces were slowly inclined on one end until each of
six objects began to slide. The angle of incline was measured and used to calculate the
coefficient of static friction.

Project Number: SERO016 Grade: 11
Title:  Aerodynamic Testing Using a Wind Tunnel

Abstract: The purpose was to determine the most aerodynamically efficient vehicle model based
on the generated drag force. It was established that the most efficient models were those of
streamline shape, had the least frontal area, and generated the least drag force,(thus supporting
student's hypothesis). The testing was done using five various - shaped models (that included
those that resembled the shapes of a standard car, a bus, and a dragster). Furthermore, digital
Paxton AirResearch wind tunnel and a Sensor Net(Paxton/Patterson 125) software were
essential pieces of equipment in this investigation. The project allowed for the student to observe
the effects of drag force on the fuel economy of the vehicle.

Project Number: SERO017 Grade: 12

Title:  How Robotics Affect Human Life

Abstract: The research that was conducted deals with how robots and the robotics field have
affected human life in general. A human subject was given a simple robot that was able to do
simple chores such as vacuuming things. The subject then received and used the simple robot
for three weeks. Finally data was recorded about what changed in the subject's life such as did
he or she become lazier or did they become more active.

Project Number: SERO018 Grade: 12

Title:  Electrostatic Loudspeakers

Abstract:
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Project Number: SMHO001 Grade: 12

Title:  Genomic Changes on Chromosome 13 in Chonocarcinoma
Abstract:

Project Number: SMH002 Grade: 12

Title:  Osteogenesis Imperfecta

Abstract: This project is researching why Osteogenesis Imperfecta mice with the same Type-1
collagen mutation differ with regard to the strength of their bones. Through biomechanical
testing, measurement of bone dimensions, ashing, body mass measurements, microsatellite
genotyping and linkage mapping, both phenotypes and genotypes of the mice were studied.
Failure load was then regressed on genotype for each tested locus. For those loci in which the P-
value was less than 0.01, other phenotypes were also regressed on genotype. Significance
levels of P<3.4X10-3 as suggestive of linkage and P<10-4 as significant were used. Significant
results in regards to failure load were found for loci D4Mit124 and D8Mit13.

Project Number: ~ SMHO003 Grade: 12
Title:  RNAIi Mediated Disruption of hnRNP F and Downstream Effects on Ig Synthesis

Abstract: Various cys- and trans-acting modifiers affect Immunoglobulin mRNA cleavage. One
such trans-acting modifier, hnRNP F has been shown to weaken the favorability of the proximal
polyA site which codes for secreted Ig seen in plasma cells. If hnRNP F is downregulated in B-
cells using RNAI technology, a switch to Ig secretion should be evident, rather than the typical
membranous Ig seen in memory cells. This manipulation of the Immune Response system calls
for a more active and responsive network, arming the body for a heightened anaphylactic effect.

Project Number: SMHO004 Grade: 9

Title:  Effect of SPFs in Consumer Products

Abstract:

Project Number: SMHO005 Grade: 12

Title:  Family Ties

Abstract: The DNA in cheek cells will be isolated by using three different methods. The results
from these methods will be tested to determine which one gives the purest DNA in the greatest
quantity. The best method will be used to isolate a families' DNA for comparison. The results are
pending.

Project Number: SMHO006 Grade: 11

Title:  Classroom Hygiene, An In Situ Study

Abstract: Good handwashing is essential in the containment of disease among large social
groups. Unfortunately, many individuals do not wash frequently enough. This experiment
compares a month long regimented handwashing using soap and water with an alcohol based
cleanser in two first grade classes plus an unregimented control. Weekly hand cultures were

done on all students and bacteria colonies were observed over three days. Certain
epidemiological parameters were also collected. Results show that those students using the
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soap and water quantitatively had the fewest bacterial counts and iliness related absences,
indicating soap and water as a preferred hygienic method.

Project Number: SMHO007 Grade: 9
Title:  Effects of Mediums on COS-7

Abstract: The purpose of this experiment is to prove that organisms require a balance of
nutrients in order to survive and grow. COS-7 cells were grown in flasks with different culture
mediums over a period of 9 days. Culture mediums used were DMEM with fetal bovine serum,
chicken broth, vegetable juice, and a combination of vegetable juice and chicken broth. Cells
grew better when the combination of vegetable juice and chicken broth was used, as compared
with only chicken broth, or vegetable juice.

Project Number: SMHO008 Grade: 9
Title:  Modified Corn in Your Corn Products?

Abstract: The purpose of this investigation was to determine if products

containing genetically altered corn wer labelled correctly.DNA samples were taken from several
commercial products and by electrophoresis, compsred to know genetically altered samples. It
was found that some of the porducts contained genetically altered corn evne though the package
did not indicate this. The hypothesis was supported. It was found that genetically altered corn is
used in some commmercial products.

Project Number: SMHO009 Grade: 10
Title:  Beano and Glucose Production

Abstract: The first purpose of this investigation is to determine if alpha-galactosidase that is
present in beano produces more glucose at higher temperatures. The second purpose is to
determine if the alpha-galactosidase of beano produces more glucose in different types of beans.
Prepare the beano, pinto bean and refried bean solutions. Place intest tubes. Incubate in water
bath. Test for glucose every 5 minutes. Read absorbance at 505 nm in the spectrophotometer
and compare to standards. A graph was prepared that showed the amount of the glucose at 25
degrees Celsius. A second graph showed the amount of glucose at 37 degrees and the third
graph showed the amount of glucose at 42 degrees. The results did not support the first
hypothsis, hte enzyme in beano did not produce the most glucose. The second hypothesis was
supported and the most glucose was produced at 42 degrees Celcius.

Project Number: SMHO010 Grade: 12

Title:  Ident. of "Dirty Money"

Abstract:

Project Number: SMHO011 Grade: 12

Title:  Ascorbic Acid & NPV Prevention

Abstract: The use of ascorbic acid as an anti-viral agent has been the topic of many scientific
studies, but a definite conclusion has yet to be reached. After finding conflicting evidence
concerning ascorbic acid as an anti-viral agent, | decided to conduct my own experiment to test

the effectiveness of ascorbic acid on viruses by testing its ability to prevent the infection of
nuclear polyhedrosis virus in a population of Galleria mellonella wax moth larvae.
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Dr. Linus Pauling, who conducted extensive research on ascorbic acid, theorized that ascorbic
acid could inhibit viral replication by stimulating the production of interferons. Interferons are
proteins that inhibit viral replication inside host cells. In response to infection by a virus, various
cell types secrete interferon into the extracellular fluid. Interferon then binds to plasma membrane
receptors on nearby cells. Its binding to the plasma membrane triggers the synthesis of several
enzymes by the cell. If the cell is infected or becomes infected, these enzymes block the
synthesis of the proteins needed by the virus for replication. Based on the findings of Pauling, |
predicted that ascorbic acid would prevent Galleria mellonella from being infected with nuclear
polyhedrosis virus. | predicted that the Galleria mellonella population allowed to consume
ascorbic acid would have a significantly higher survival rate than the population consuming only
regular food medium. For Part One of my experiment, 47 out of 50 larvae survived in the control
group without NPV. In the experimental group with NPV, none of the larvae survived. As is visible
in my graph of Part One, charting survival rate of Galleria mellonella, the survival rate of the
control group was 94%. Because none of the larvae in the experimental group survived, the
survival rate was zero.

Project Number: SMH012 Grade: 9

Title:  Five Seconds or Less?

Abstract: The purpose of the experiment was to investigate if the "five second rule" was
accurate. A sterile pop top was dropped into a wet sink. It was retrieved in less than 5 seconds
and tested for bacteria. The procedure was repeated for accuracy.It was found that the top that
made contact with the wet surface for less that 5 seconds sitll supported bacterial growth. The
hypothesis was not supported. There was bacteria growth on the surface even if contact was for
less than 5 seconds.

Project Number: SMHO013 Grade: 9

Title:  Cleaning Supplies on E. coli

Abstract: Various cleaning supplies were tested on E. coli grown in petri dishes.

Project Number: SMHO014 Grade: 10

Title:  Purification Methods of Water

Abstract:

Project Number: SMHO015 Grade: 9

Title:  Bacteria in Cooked Poultry

Abstract: Determine the best simple method of water purification. Perform 5 simple purification
methods on a sample of pond water (boiling, freezing, iodized tablets, filtering, and bleaching)
culture and incubate small sample of treated water for 24 and 48 hours at 37 Centigrade, for each
purification methods. Bleaching was the most effective purification method, showing bacteriostatic
action in the 48-hour culture. The least effective method was freezing. Bleaching is the best

simple method of water purification. Although boiling would be a safer alternative, since bleach is
very toxic and boiling is only slightly less effective.

PRSEF Student Project Abstracts Page 34



SENIOR DIVISION — MEDICINE/HEALTH/MICROBIOLOGY

Project Number: SMHO016 Grade: 9
Title:  Dirty Pop

Abstract: The purpose of this project was to determine if more bacteria are found on soda cans
from vending machines, in the home refrigerator or at room temperature. Using three cans for
each test, pllus a control, the tops were swabbed with sterile swabs. Then blood agar plates
were inoculated and left to incubated 48 hours at 37 degrees Celsius. Colonies were counted.
More bacteria colonies were grown from the samples taken from the cans at room temperature.
The hypothesis was supported and more bacteria are found on the soda cans that were kept at
room temperature.

Project Number: SMHO017 Grade: 12
Title:  Antibacterial Dentifrice

Abstract: The purpose of this investigation was to determine which type of toothpaste retarded
bacterial growth the best. Agar plates were inoculated with non-patho;genic bacteria. A sterile
disk which was soaked with a toothpaste solution was put in the center of the plate. The area of
inhibition was measured on each plate. Results were observed and recorded. It was found that
the expensive toothpaste retards the growth of bacteria the best. The hypothesis was supported
by the results and the most expensive toothpaste did the best in controlling bacteria growth.

Project Number: SMHO018 Grade: 11
Title:  Using Yeast to Measure Ultra Violet Radiation

Abstract: Increasing levels of ultraviolet radiation are becoming a problem in many areas of the
world. However, the machine used to measure the level of radiation costs around $40,000! |
performed my experiment to see if yeast could be used as an alternate source for measuring the
radiation levels. A single strain of light-sensitive yeast produces endless colonies for testing, and
only costs about $10. By taking four separate plates coated with yeast colonies and exposing
each to a different level of radiation, | was able to determine that yeast can be used to measure
the differing radiation levels in sunlight..

Project Number: SMHO019 Grade: 12
Title:  Ampicillin Resistance in Ecoli

Abstract: | compared the ampicillin resistance in transformed E.coli and agriculturally caused
resistant E.coli from beef. | obtained ampicillin resistant E.coli from beef using Luria-Bertani broth
as a control and LB broth with ampicillin as the experimental. | exposed the bacteria to an
ampicillin free environment for 24 hours. | then inoculated plates with a 1 millionth dilution. This
procedure was repeated for several 24 hour time periods. The procedure was repeatied using
transformed E.coli MM294 as a control.The agriculturally caused resistant E.coli lost its
resistance after time in an environment without selective pressures.

Project Number: SMH020 Grade: 11

Title:  Microbes in Your Meat

Abstract: The objective of this study is to isolate and identify Gram negative bacteria from
commercial meat products and to determine the susceptibility of these strains to several common
antibiotics. Cultures will be obtained from retail beef, poultry, and pork products. The frequency of

recovery of pathogenic bacteria will be determined for each type of meat.Information regarding
whether the meat products were raised "naturally" without exposure to antibiotics will be recorded
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where available in an effort to determine if there is a connection between the feeding of
antimicrobials to farm animals and the recovery of antibiotic resistant bacteria from these retail
meat products.

Project Number: SMHO021 Grade: 9

Title:  Testing Household Cleaners Against Bacterial Agents
Abstract:

Project Number: ~ SMH022 Grade: 10
Title:  Cytotoxic & synergistic effects of LSA-5 & Ampicillin
Abstract:

Project Number: SMH023 Grade: 11

Title:  The effect of nicotine on the back mutation rate of E. coli

Abstract: My project investigated whether the back mutation rate of beta-galactosidase deficient
E. coli will increase or decrease when it's exposed to nicotine serial dilution. My hypothesis was:
the number of E. coli colonies will increase due to exposure of nicotine. To test my hypothesis |
compared nicotine and a control condition. | used the Ames test to test my hypothesis. | found
that beta-galactosidase back mutation rate increased with the use of nicotine. In conclusion, my
hypothesis was true. In further research, | plan to test different mutagens and radiation to see if
they produce the same mutations.

Project Number: SMH024 Grade: 11
Title:  Caffeine's Effect on Chicken Embryos

Abstract: The problem in this experiment is will caffeine effect the growth of chicken embryos.
My procedure took me a month | started on the 13th on that day | injected three eggs with
different amounts of caffeine (5%, .5%, and .05%) and had one control. Six days later | opened
the three injected eggs to see the effect. The higher contrition of caffeine had a higher heart rate
and mortality rate. If | decide to do this experiment again | think | will use higher amounts of
caffeine.

Project Number: SMH025 Grade: 10

Title:  Herbal Remedies as Antimicrobial Agents

Abstract:

Project Number: SMH026 Grade: 10

Title:  Nitrogen, Potash, Phosphate: Bacteria's Enemies?

Abstract: Plant infections such as the crown gall disease caused by A. tumefaciens leads to crop
loss yearly. The reason for this research was to compare the effects of the three main elements in
fertilizers on the plant gall bacterium, A. tumefaciens. Tomato, sunflower and bean plants were
chosen and were placed in one of the four growth media: nitrogen-deficient, potassium-deficient,
phosphate-deficient or the control with no mineral deficient. The plants gall development was

recorded and compared. It was concluded that potassium worked better by itself in sunflower and
tomato plants while nitrogen by itself worked best in bean plants.
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Project Number: SMH027 Grade: 12
Title:  Toothbrush Investigation

Abstract: The research used an old toothbrush to gather the bacteria. After gathering the
bacteria was cultured in broth. The research plated the bacteria of the old toothbrush without the
mouthwash. Then she diluted the Listerine, Act, Scope, and Peroxide into f different dilutions
(100%, 75%, 50%, 25%, and 0%). The research added the bacteria to the mouthwash dilutions
then plated it. Next she put the plates in the incubater over night. The next day she recorded her
data. The mouthwash did in fact did help decrease the amount of bacteria on the toothbrush.

Project Number: SMH028 Grade: 11
Title:  How Temperature Effects E. coil

Abstract: My project investigates the effect temperature has on the growth of bacteria when
exposed to antibiotics. My procedure was to first grow E. Coli in selected temperatures, then
record the growth differences for the separate temperatures. After the first trial of my experiment |
grew more plates of E. Coli with antibiotic disks placed in the center. After growing and incubating
plates both with and without antibiotics, | compare the growth rates between the two groups. |
found that temperature has a great effect on the growth of E. coli, but the antibiotics didn’t have
much of an effect.

Project Number: SMH029 Grade: 10
Title:  Inhibition of Liver Cancer Cells by a Vitamin-K Compound

Abstract: The purpose of this experiment was to test if liver cancer cells were inhibited in
correlation to the amount Vitamin-K applied. A variety of materials were used for this experiment.
Human liver cultured cancer cells were then obtained. The liver cancer cells were then treated
with different amounts of Compound 5 (Vitamin-K). After the experiment was done, results were
taken. The results were then used to produce a conclusion.

Project Number: SMHO030 Grade: 11
Title:  Assay of Immobilized BMP-2

Abstract: The purpose of the experiment was the evaluation of a growth factor (BMP-
2)immobilized on a polymer surface (nitrocellulose) to promote differentiation and proliferation in
a pluripotent stem cell line (C2C12 cells). Cells were cultured in C-DMEM medium and placed in
the wells of 12-well plates, which had been coated with the polymer. Varying concentrations of
BMP-2 were added to the growth medium in the wells. Cell proliferation was assayed with a
live/dead qualitative assay, while cell differentiation was assayed with an alkaline phosphatase
assay.Greater proliferation was detected with the addition of BMP-2, while there was no
significant statistical variation in terms of differentiation between experimental groups.

Project Number: SMHO031 Grade: 11

Title: Do PA ticks contain human pathogents?

Abstract: The purpose of this project was to contribute data about percentages of Pennsylvania
ticks that were carriers of various human pathogens, and to learn new lab techniques that | was
previously unaware of. The procedure included extracting DNA from 10 ticks and amplifying it

using the polymerase chain reaction. That DNA was then analyzed with agarose gel
electrophoresis. Percentages of positive and co-infested ticks could then be determined. For
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bartonella, 0% were positive, for Babesia, 40% tested positive, and 20% were positive for H.G.E.
These results were then compared with results of similar experimentation.

Project Number: SMH032 Grade: 10
Title:  From Fat to Bone - Year 2

Abstract: To explore a new source of adult stem cells for autologous bone tissue engineering,
this experiment involved the isolation of stem cells from rabbit adipose tissue, verification of their
differentiability towards osteoblasts, and the characterization of the isolation procedurej s
reproducibility and cell stability. The osteogenecity of rabbit adipose tissue derived stem cells
and rabbit bone marrow derived stem cells were then compared. Furthermore, four different
growth factor modified media were tested and BMP-2 was the best among the tested for stem cell
bone formation. In summary, isolation stem cells from adipose tissue is feasible, of good quality,
easy, and abundant.

Project Number: SMH033 Grade: 9
Title:  Vencomycin on Staph epidermis

Abstract: Venocmycin disks were placed on Staphlococcus epidermis cultures and the effect
over 10 generations was determined by measuring the diameter of kill zones.

Project Number: SMH034 Grade: 12
Title:  E. coli vs. S. mutans Biofilm

Abstract: The purpose of this experiment is to observe different combinations of bacteria to see if
there is a solution that doesn't produce biofilm. Start by making a solution of S. mutans and
nutrient broth. Then add different amounts of E. coli and mix with the nutrient broth. Add just
enough nutrient broth so that the volumes of the test tubes are the same. The data shows that
there was production of biofilm from all of the solutions. The hypothesis of this experiment states
that there will be no production of biofilm from the solution containing 2/10 ml. E. coli, this
hypothesis was wrong.

Project Number: SMH035 Grade: 12
Title:  Weight & Cardio. & Res. System

Abstract: Procedure:1. Record participant's height and weight; 2. Take participants' pluse before
exercise; 3. Record number of breths taken before exercise; 4. Participant will run on treadmill for
5 minutes on a 5 speed; 5. Record participants' pulse after exercise; 6. Take number of breaths
after exercise; 7. Record data; 8. Compare and contrast findings.

Project Number: ~ SMHO036 Grade: 9
Title: A Model for Warfarin Dosing

Abstract: Methods for the dosing of Warfarin, an anticoagulant, are inconsistent and at times
dangerously inaccurate. This experiment investigated the predictive accuracy of a mathematical
model based on Warfarin dosage records. An equation was developed to predict tomorrow’s
response to today’s Warfarin dose. It was solved in Excel using a linear regression analysis. The
equation was able to model actual patient data, but predictions seven days into the future were
inconsistent, especially at times of dosage changes. Future equation refinements, including
expansion of the current equation, data weighting, and use of a logarithmic regression analysis,
could significantly improve this model’s accuracy.
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Project Number: SMHO037 Grade: 12
Title:  Exercise vs. Asthma

Abstract: The purpose of this investigation is to measure the amount of air passing through the
lungs of asthmatics and non asthmatics before and after exercising. The researcher typed a
permission slip to be signed by 20 asthmatics and 20 non-asthmatics. First the student blew
through the peak flow meter to see how much air will pass through the lungs at a resting rate.
Each measurement was recorded on a labeled chart. The student performed 100 jumping jacks
to change the breating pattern. Then each student blew into the peak flow meter to give active
measurement. The researcher recorded the mesasurements ont he chards and analyzed the
results.

Project Number: SMHO038 Grade: 9

Title: Do Spider Plants Inhibit Bacte

Abstract:

Project Number: ~ SMHO039 Grade: 10

Title:  Effects of Sunscreen on UV Light

Abstract:

Project Number: SMH040 Grade: 11

Title:  Effects of Temp on Phage Growth

Abstract: Bactriophages are viruses that infect only bacteria. No 2 phages have been found to
be the same. This experiment tests 14 phages' resiliance to change in temperature. By exposing
the phages to different temperatures then spotting them onto an Agar plate with bacteria it is
poeeible to see how well each phage grows at a certain temperature. This experiment shows
which temperature each phage prefers.

Project Number: SMHO041 Grade: 12

Title:  Nature's Toothbrush?

Abstract: Interested in whether or not apples act as a natural toothbrush, | used Snyder test agar
to determine if Streptococcus mutans were present before and after eating an apple. While some
students reduced their chances of suseptibility, others had no effect making the results of the
experiment inconclusive.

Project Number: SMH042 Grade: 11

Title: Do Herbs Inhibit Bacteria?

Abstract: | wanted to determine which herb would inhbit the most bacterial growth.

| made 10 tryptic soy agar plates. | rehydrated the cultures of bacteria. | inoculated the plates. |
placed a thin layer of peppermint, aloe, chamomile, and garlic on the 1 cm. indent in each quarter

of a plate. Saline solution was my control. | incubated the plates. All herbs had no zone of
inhibition except fresh garlic (20mm.) and garlic powder (1mm.). Fresh garlic did inhibit the
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growth of bacteria, dried garlic inhibited some, but much less than fresh garlic. The other herbs
didn't inhibit bacterial growth.

Project Number: SMH043 Grade: 10
Title:  The Cutting Edge on Cutting Boards

Abstract: The project "The Cutting Edge on Cutting Boards" was designed to test and see if
wooden cutting boards were more efficient in eliminating bacteria than plastic cutting boards.
Multiple bacteria survival tests were conducted to test wood versus plastic boards as well as
between different tree species. E. coli bacteria was placed on each board and then the boards
were tested for bacterial contamination at different time intervals. The results of this
experimentation will determine which type of board may be the safest in food preparation.

Project Number: SMHO044 Grade: 12
Title:  Evaluation of NOS Coupling Status Using Confocal Microscopy

Abstract: Using mesenteric arties from mice, | looked at the nitric oxide and superoxide
production in agonist stimulated arties. The differences is amounts were looked at and compared
and related to heart disease and oxidative stress.

Project Number: SMH045 Grade: 10
Title: UV Inhibitors Facilitate the Growth of Beneficial Aquarium Bacteria

Abstract: Many fish tanks in close proximity to windows lack beneficial bacteria needed to sustain
a healthy ecosystem because the bacteria are killed by the UV rays. By adding sunscreen's
active ingredient to aquarium glass, | think the UV rays will be filtered out and the problem solved.
| first ran a series of tests on E. coli in broth, with UV lamps, and sunscreens of various SPFs to
find the best SPF for the glass, by spectroscopy. | then smeared the best SPF onto 2/4
aquariums with one Betta splendens fish in each, placed the aquariums near windows, and daily
measured the bacterial levels in each tank.

Project Number: SMHO046 Grade: 12
Title:  Bathroom Bacteria

Abstract: The purpose of my project to find out the possible types of bacteria are in the bathroom
and what area has the most. Twenty sterile nutrient agar plates were used to collect bacteria
from five testing areas: the toilet seat, the toilet flusher, the sink faucet, the soap dispenser, and
the door handle. Using a sterile cotton swab, | obtained the bacteria and put them on the plates.
I incubated them 37 degrees Celsius for 24 hours. | counted the bacteria colonies and used
gram-stain, catalase, and oxidase tests to determine the possible types of bacteria. E-coli,
Staphylococcus, and Micrococcus were the types of bacteria that were found on my tests. My
results supported my hypothesis that the toilet seat would have the least bacteria, while the door
handle had the most.

Project Number: SMHO047 Grade: 9

Title:  Hyperparents = Hypertension

Abstract: | wanted to find out whether the performance of athletes affected the blood pressure of
their parents. | went to sporting events and took the resting blood pressures of parents who had a

child playing and then took their blood pressure again after their child made a good and bad play
in their game. | thought their blood pressures would increase after both good and bad plays and
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that is exactly what happened. How the kids performed in their games really did affect the blood
pressures of their parents.

Project Number: SMH048 Grade: 10
Title:  Effects of Preservatives

Abstract: Different preservatives where used at different concentrations on dendritic cells. The
MTT Absorbance rate was tested and told how the addition of preservatives to the cell medium
may have affected the cell growth or death.

Project Number: SMH049 Grade: 10
Title:  Bacteria in a Bottle of Water

Abstract: This experiment will test to see if bacteria contamination increases from the morning to
the afternoon in a bottle of Dasani water. A different bottle of water will be tested each day for
five days in the morning and then again in the afternoon for bacterial contamination. Also, a gram
staining test will be conducted using a gram staining kit and standard gram staining procedure to
test if the bacteria found in the water are gram positive or gram negative. The data collected in
this experiment clearly shows that the bacteria contamination did in fact increase from the
morning to the afternoon for each of the five trials. Using Statdisk software version 8.1, | found
the means and standard deviations for each trial. Using the formula: mean +/- 2(standard
deviation) | determined that all of my results fell within the normal range and did not occur due to
chance. Also | a Hypothesis Test for the Mean of Two Independent Samples was run and the
claim that the afternoon averages are greater than the morning averages was made. The
hypothesis test showed that there was enough evidence to support my claim and therefore the
afternoon averages were greater. The gram stain test showed the bacteria to gram positive the
Streptococcus bacterium matches the description of the bacteria found on the plates. The data in
this experiment does support my hypothesis that the bacterial contamination would increase from
the morning to the afternoon in the bottled water

Project Number: ~ SMHO050 Grade: 12

Title:  Analyzing a Mycobacteriophage

Abstract:

Project Number: SMHO051 Grade: 12

Title:  Analyzing a Mycobacteriophage

Abstract: The goal of my experiment was to isolate a novel mycobacteriophage from

the environment and compare its DNA to others already sequenced in a database to determine
potential medicinal utility. The phage was grown using Mycobacterium smegmatis and DNA was
isolated from the phage and loaded on an automated sequencer. The genomic sequence is
currently down to one contig and ins almost finished. Also, it was determined that the phage was
lysogenic. One the phage's genomid sequence is completed, it will be included in a research
paper along with the findings of scientists at the University of Pittsburgh.

Project Number: SMH052 Grade: 11

Title:  Hyperuricemia and Hypertension

Abstract: In conjunction with Magee-Women'’s Research Institute and their Summer High School
Internship Program, this project studied the association of hyperuricemia, superoxide, and
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hypertension. Hyperuricemic and control rat aortas were used to prove that high superoxide
levels in hyperuricemic samples led to hypertension. Hypertension was evidenced by rat blood
pressures. Superoxide proved to be one of the many factors of hypertension. This conclusion
can be used in further cardiovascular research.

Project Number: SMH053 Grade: 9
Title:  The Effect of Antibiotic Misuse on the Development of Drug Resistant

Abstract: Drug resistant bacteria have been a troublesome medical phenomenon ever since the
invention of antibiotics. This work intended to discover the link between the dosage of antibiotics
used to treat E. coli infections and development of drug resistant bacteria. Bacteria were grown in
four petri dishes, each containing various dosages of the antibiotic, Ampicillin. A colony was
chosen from each generation and transferred to the next, until there are sixteen generations of
bacteria. Finally, samples were taken from four generations and grown to represent the
population. The results demonstrate that drug resistance developed when using an overly small
dosage.

Project Number: SMH054 Grade: 12
Title:  Effects of Caffiene

Abstract: For my project, | will be conducting experiments on rats to determine if caffeine and
dependence upon it provides any positive (or negative) effects on intelligence. | will run both of
them (i.e.: Tyco and Krycek) through a maze three times and average the times for each
individually. Then | will introduce pure caffeine into Tyco’s diet through his water. After a few
days of this | will run them both through again, in the same manner. My hypothesis is that Tyco’s
time will have significantly improved while Krycek provides my control in the experiment so that |
will have something to compare Tyco’s improvement against.

Project Number: SMHO055 Grade: 12
Title:  Movement Disorders

Abstract: This project involves researching the possible linkage between streptococcus infection
and the development of Tourette's Syndrome, Obsessive Compulsive Disorder, and Attention
Deficit Hyperactivity Disorder. There are several major areas of research to support my
hypothesis: how sufferers seem to have a higher level of the D8/17 antigen, and the recent
procedures of plasmapheresis and intravenous immunoglobulin. For this project, a wide variety
of scientific jounals and immunology books were examined in order to compound extensive
evidence to support my htpothesis.

Project Number: ~ SMHO056 Grade: 10

Title:  The Effects of Sulforaphane on Human Female A549 (Lung Cancer) Cells vs. Human
Male A549 (Lung Cancer) Cells

Abstract:
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Project Number: SPHO001 Grade: 10
Title:  Electromagnetic Launch System

Abstract: The U.S. Navy is now working on a system that uses a linear electric motor to launch
planes from aircraft carriers. | wanted to determine the most efficient material/design combination
for an electromagnetic launch system. My concept is to utilize a series of solenoid coils to power
a launch prime mover. My tests used the instantaneous trip setting in a molded case circuit
breaker to create a consistent pulse of current through a launch coil. Using this setup, | was able
to determine that a steel core solenoid with a short powerful amp pulse would generate the
furthest launch distance.

Project Number: SPHO002 Grade: 10
Title:  Which Tent Stake has the best holding power?

Abstract: Measure amount of force needed to remove different design tent stakes from different
soil types.

Project Number: ~ SPH003 Grade: 10
Title:  Perpetual Motion

Abstract:

Project Number: SPH004 Grade: 12
Title:  Analysis of Efficiency in Non-Fixed Pulley Systems

Abstract: Efficiency can never be 100% due to friction. | am hoping to find the number of pulleys
in a system that will minimize the force required to lift a mass with maximum efficiency.

Project Number: ~ SPH005 Grade: 9
Title:  Sectional Density/Penetration

Abstract: | dropped five bullets of the same mass but of different diameters into agar through a
drop tube that | developed to keep the velocity at time of penetration equal for all tests. Results
were graphed on a line graph to determine whether the sectional density was directly proportional
to penetration. After finding that the relationship is not directly proportional | used a program stat
disc to determine if the differences were significantly different. With the exception of the two
bullets with the highest sectional densities all of the bullets had a significantly greater penetration
the next bullet with a lower sectional density.

Project Number: ~ SPH006 Grade: 11
Title:  Surface Area vs. Friction

Abstract: Many things determine the “strength” of friction. The known variables are force and the
coefficient of friction. However, it isn't determined weather or not surface area effects friction. |
plan on testing this by constructing a three-sided apparatus to keep the mass constant and to use
each side to test the change (if it exists) by pulling the apparatus with a force probe connected to
a computer to find the average force on each test. This will supply the force per trial, then with
the known mass; the coefficient of kinetic friction can be found for the different surface areas.
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Project Number: SPHO007 Grade: 9
Title:  Comparative Properties of Bismuth and Graphite in Magnetic Levitation

Abstract: Friction is a large problem and magnetic levitation can help with this problem. Both
bismuth and graphite have characteristics that can help levitate a small magnet. to see which one
worked better | tested them by making a stand with a rod that had magnets on it dangling over
two small bismuth plates that were separated by small peices of wood. | raised and lowered the
magnets so | could center out the magnet it worked but the magnet was not levitating very high
off the bottom plate. Then | repeated the process with the graphite. The bismuth turned out to be
the better of the two.

Project Number: SPH008 Grade: 11
Title:  Effects of UV Light on Power Lines

Abstract: | recreated a power line by using a high voltage generator. Using different wires |
tested the current levels with and without UV light. | found that the onset voltage for a jump in
current is lower with UV light.

Project Number: ~ SPH009 Grade: 10
Title:  Geometric Shaptes Applied to Bridges

Abstract: | feel that throughout mankind's existence, we've found some shapes hold better than
others. Just like the circle is superior for a wheel, | think triangles would be best for holding
weight. | plan to prove that the use of triangles on bridges is better at holding weight than any
other geometric shape.

Project Number: SPHO010 Grade: 9
Title: ... And the Strongest Seal Is?

Abstract: The title of my science fair project is And The Strongest Seal Is... . In my project, | had
four different types of ziplock baggies: Ziplock brand bags, Zipper Seal (Dollar Stores brand),
Target brand bags, and Glad Ware brand bags. The purpose of my research is to discover the
strongest ziplock baggie. To find that out | had to do three tests on each brand. For each test the
brands were tested three times and the results were then averaged to come up with the winner.
After testing my hypothesis that Glad Ware would be the strongest, it turned out the strongest bag
was the cheapest.

Project Number: SPHO11 Grade: 10
Title:  Determination of Tensile Strength of Electroplated Metals

Abstract: The prupose of this experminet is to determine strength of various electroplated metals.
This wil be determined by performing tensile strength tests on metals with a plated outer surface.
By performing these tests | will be able to determine if electroplating metals increases or
decreases their overall tensile strength. | hypothesized that the electroplated metals would be
stonger than the non-electroplated metals and this hypothesis was supported by the
experimentation.
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Project Number: SPHO012 Grade: 12
Title:  Rise or Shine?

Abstract: Levitation is an important tool for the future. This experiment was intended to find out if
seasonal temperature change would effect levitation. A levitation apparatus was constructed. It
consisted mainly of magnets and an element called bismuth. This apparatus was put in hot and
cold environments to represent different weather conditions to see if it would prevent the
levitation. It was determined that the different temperatures had no bearing. This did not agree
with the hypothesis. Future work is planned to determine if humidity and pressure had any effect
also.

Project Number: SPH013 Grade: 12

Title:  Refractive Meteorlogical Correlations

Abstract: The purpose of this project is to determine if sky color can be utilized to predict weather
patterns and temperature. This project will help to prove or disprove the old sailor's myth: "Red
sky at night, sailor's delight, Red sky at morn', sailor take warning".

Project Number:  SPH014 Grade: 9

Title:  Testing submarine shapes for the hull of it

Abstract: | plan to test the drag of several different hull shapes. | will do this by constructing four
different hulls with a lathe. All of the shapes will have the same volume. Then | will mount the hull
inside a water tunnel,(Much like an airplane in a wind tunnel) and the one with the lowest drag
force will be the best.

Project Number: SPH015 Grade: 9

Title:  The Efficiency of Maglev vs. Rolling Friction

Abstract: My project studies Maglev and the effect slope has on the speed of the train.In my
project, | compare modes of transportation that use rolling friction vs. transportation that utilizes
the energy of magnetic force for propulsion.The purpose was to find out how much more efficient
Maglev is. To find the energy difference, | calculated and compared kinetic energy totals. | found
that Maglev is 8.3 times more efficient than rolling friction.

Project Number: SPH016 Grade: 9

Title:  The Strength of Wood

Abstract: | tested Red Oak in three Different enviromental conditions. The conditions were heat,
cold, and dampness. | tested the strength of it by placing increasingly larger incriments of stress
by way of a Torque Wrench. | tested 80 samples of Red Oak, 20 per group. | exposed then

for one hour and then found the strongest one.

Project Number: SPHO017 Grade: 9

Title:  The Strength of Wood

Abstract:
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Project Number: SPH018 Grade: 11

Title:  Rocket Power

Abstract: Every aircraft design matters on one key question, where to put the wings? This
project tests three variable top wing placements. Forward, Middle, and Rear. The plane design

was propelled by an Estes D-12 model rocket engine. The planes were launched off a wooden
ramp designed for the planes. The forward most design was hypothesis to perform the best.

Project Number: ~ SPH019 Grade: 11
Title:  Viscosity of Motor Oils

Abstract: The purpose of this experiment was to determine if time and temperature effected the
Vitamin C content of oranges. | split nine oranges into six sections each. | stored five of the six
sections of each in three different temperautres. | tested one slice from each of the nine oranges
(three from each temperature) for Vitamin C content every three days for fifteen days. | used
Indophenol and added drops of juice to it. | recorded the number of drops needed to turn the
Indophenol clear. My results show that storing oranges in freezers retains the most Vitamin C.

Project Number: ~ SPH020 Grade: 11

Title:  Minimizing Drag in Boat Hull Design

Abstract: Find how differences in water type, temperature and speed effect amount of drag on a
scale model boat hull. Hull surface will also be modified with different texture substances such as
paint, wax, etc.

Project Number: SPHO021 Grade: 9

Title:  Let's Pick It Up

Abstract: The purpose of this experiment was to determine if AA batteries, C batteries, D
batteries or 9V batteries will pick up the most paper clips. 15 coils of copper wire were wrapped
around an aluminum nail. The ends of the wire were attached to each battery. The nail was held
over a stack of paper clips. The number of paper clips picked up were co;unted. The procedure
was conducted 3 times and was also conducted with an iron nail. It was found the the D battery
with the aluminum nail picked up the most paper clips in all the trials. The hypothesis was
supported by the results. The D battery did work the best.

Project Number: SPH022 Grade: 10

Title:  The Significance of the Water / Cement Ratio in Concrete

Abstract:

Project Number: SPHO023 Grade: 11

Title:  The Accuracy of CT Scans

Abstract:
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Project Number: SPH024 Grade: 11
Title:  Windmill Blade Quality Efficiency

Abstract:
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