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PROJECT TITLE
Improving solar cells

ABSTRACT


Purpose: The purpose of this experiment is to determine if focusing a beam of light from either a concave mirror or a convex lens will create an increase of energy produced by a solar cell.

Hypothesis: My hypothesis is that there will be an increase of electrical output when the beam of light is shown on a single solar cell, compared to a cell receiving light that has not been focused.

Procedure: 

1) Collect all materials from materials list.

2) Take all of the materials to a sunny spot.

3) Take the glass magnifying glass, and find the focal length of the glass by creating as small a dot as possible on a screen.

4) Record this length as the focal point. This will be the distance to hold the magnifying glass from the solar cell.

5) Attach the wires from the solar cell to the needles of the voltage meter.

6) Place the solar cell under the focal point of the magnifying glass.

7) Keep the solar cell under the magnifying glass for one minute. Do the same for the solar cell exposed to regular sunlight.

8) Repeat steps 6 and 7 with the same focal length. Record the results as specified on the table sheet.

9) Now take the concave mirror. Repeat steps 3-8.

Results: My overall results proved my hypothesis to be correct, in  stating that there would be an increase of electrical output from the solar cell when light was focused on it. 

Conclusion: I found that by taking a larger area of light, and focusing it onto a smaller solar cell then the solar cell would produce more electrical energy. This could be applied to solar panels around the world, because collecting sunlight in this manner would bring down the cost of solar panels. This is due to the fact that the cost of glass or plastic (used for the lens) is cheaper than silicon, which is the most abundant material in a solar cell.
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PROJECT TITLE
The Effects of Antacids on Pepsin's Ability to Digest Protein

ABSTRACT


          During the lab I tested Tums on pepsin to see the effects pH has on pepsin's ability to digest egg white. For that I needed to make solutions so it would be easier to mix everything together. For pepsin solution I mixed 1oo mL of distilled water with 1 gr of pepsin. For HCl solution I mixed 800 mL of distilled water with 8.24 mL of HCl. For Tum solution I mixed 100 mL of distilled water with 1 gr of Tums. I had 8 test tubes for the process, each of them contained liquid. The first one had 10 mL of distilled water, 5 mL of Tum solution, and 1 gr of egg white. The second  test tube had 5 mL of distilled water, 5 mL of pepsin solution, 5 mL of Tum solution, and 1 gr of egg white. The third test tube had 5 mL of distilled water, 5 mL of HCl solution, 5 mL of Tum solution, and 1 gr egg white. The fourth test tube had 5 mL of pepsin solution, 5 mL of HCl solution, 5 mL of Tum solution, and 1 gr of egg white. The fifth test tube through eighth test tube had exactly the same thing as the ones described above (one through four), except they didn't have any Tums at all.  After that I tested pH of each and every test tube and the results were: 8.70 for the first test tube, 7.54 for the second test tube, 7.97 for the third test tube, 7.46 for the fourth test tube, 9.20 for the fifth test tube, 7.20 for the sixth test tube, 7.43 for the seventh test tube, and 7.14 for the eighth test tube. My data supported my hypothesis because I predicted the pH will rise when you add Tums. In my experiment that's what happened.
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PROJECT TITLE
Density vs. Strength in Different Species of Wood

ABSTRACT


          The purpose of my science fair project was to compare the density and breaking strength of different species of wood. I theorized that denser wood would be stronger, because a higher density indicates more material in the same volume. To specifically test only density and breaking strength, I made sure that every piece of wood was the exact same size with no knots or other visible defects. All of the wood samples were tested the same way with the grains facing in the same direction. My sample size for testing breaking strength was five pieces of wood each from ten different species. After calculating density, I set each piece of wood across two supports and applied a load using a spring scale, to measure how much mass each piece of wood could support before breaking. The trend of my data confirmed my hypothesis that denser wood would be stronger. However, not all species of wood fit this trend. Notably, red oak was weaker than its density would indicate it would be. Unfortunately, I do not know from what parts of the trees these samples came from, so I do not know if this makes a difference. In the future, I would like to test different sections of trees to see if different layers are stronger than others.
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PROJECT TITLE
Measurement and Observation of Predatory Constriction by Captive Reticulated Pythons 

ABSTRACT


Predatory constriction of three captive, juvenile reticulated pythons was measured and observed in order to acquire preliminary data on the pressure exertion and prey handling characteristics of the species. Constriction durations were measured using a chronometer and ranged from 132- 454 seconds with a mean duration of 248 seconds. The snakes applied more coils when constricting larger and heavier prey items and when movement of prey was simulated using hemostats, the snakes immediately added another 1-2 coils and visibly contracted the epaxial muscles. If simulated prey movement was sustained for extended time periods despite increased coiling, the snakes would often retract and become defensive, most likely in an attempt to avoid possible injury. The pressure exerted during constriction was measured using miniature load cells and a wireless data acquisition system provided by Microstrain Inc. The load cells were placed beneath the epaxial muscles of individual coils during predatory constriction of prekilled lab rats. The pressures exerted by my captive specimens (one male and two females) ranged from 32.6 kPa- 49.3 kPa with a mean pressure of 41.5 kPa (312 mmHg), which is more than twice the systolic blood pressure and significantly larger than venous pressure of a rodent. This proves that reticulated pythons probably kill prey by immediate circulatory and cardiac arrest, long before suffocation, asphyxiation or lung collapse.
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PROJECT TITLE
Why Do Guitar Strings Snap?

ABSTRACT



The breaking of guitar strings is a problem that has long plagued guitarists of various playing styles.  There is simply nothing more annoying than a string suddenly snapping in half when one is reaching the climax of an extremely enjoyable musical experience.  Although there are many factors, including guitar design and set up, that are thought to affect whether or not a guitar string breaks, this investigation focused on a possibility that not many guitarists may not have considered, the condition of their guitar pick.  The hypothesis is simple; the rough edges of a worn out and heavily used guitar pick gradually abrade the string at the point where it comes in contact with the pick.  Over time, this abrasion weakens the string until it snaps at the point of contact with the guitar pick.  Therefore, it seems reasonable to hypothesize that the more worn a guitar pick is, the more likely it is that a string will break.  


In order to test this hypothesis in a manner that would produce viable results, it was first necessary to eliminate any other variables that may have an effect on whether or not a string breaks, such as string gauge and guitar design.  By stringing the same guitar with the same brand and gauge of guitar strings for every test that was performed, the elimination of variables other than the one with which the investigation was mainly concerned was achieved.  The brand and thickness of the guitar picks also remained constant throughout the testing process, leaving the amount of wear on each pick as the sole variable in the experiment.  By involving only this single variable, it is certain that the testing will remain true to its original purpose, that is determining what effect, if any, a worn out guitar pick has on the breaking of guitar strings.  


The actual testing involved in this investigation was quite simple and really only involved playing the test guitar in a rhythmic and aggressive strumming style for a given period of time (either one or two hours) with each pick.  Whenever a string snapped during the testing period, the pick that was being used at the time of the break and the specific string that snapped were recorded in a data chart.  Four different testing periods took place.  Two of these periods involved a one hour playing session with each of the four test picks (all with different levels of wear)  and two involved two hour playing sessions.  The results were almost surprisingly consistent and strongly supported the hypothesis.  Of the eight strings that snapped throughout all four testing periods, five broke when the most worn pick was being used, and the remaining three broke when the second most worn out pick was being used.  


Based on the strong support of the hypothesis exhibited by the data, the general conclusion is that worn out picks do, in fact, play a major role in the breaking of guitar strings.  Various other aforementioned variables may still very well play a role in the breaking of a guitar string, but the data strongly suggests that the condition of a guitar pick is a major contributor when it comes to the snapping of strings.  Further investigation is certainly possible in order to test some of these other variables, but for the time being, this investigation has answered the question it set out to ask with a very clear set of data.
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PROJECT TITLE
The Effect of the Brand of Tampon on the Amount of Water

ABSTRACT


In science class, we have been learning about diffusion and osmosis.  

This made up wonder which brand of tampon is the most absorbent.  We tested six brands of tampons - Tampax Pearl, Playtex Gentle, Walgreen's Brand, OB,Playtex Sport, and Kotex.  Each tampon was soaked in 300 ml of room temperature water for one minute.  The mass of the tampon was taken before it was placed in the water and after soaking.  The difference in these numbers indicated how much water was absorbed; Tampax Pearl - 30.3g, Playtex Gentle 36.9g, Walgreen's 25.6g, OB 18.7g , Playtex Sport 40.4g, Kortex 30.1g.  Our hypothesis was support by the data.
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PROJECT TITLE
Helicopter Free Fall

ABSTRACT


          Purpose: To find the best combination of helicopter blade length, blade pitch, and body length that will yield the longest flight time in a free fall situation.  

Hypothesis: I believe that the helicopter with the longest blade length, lowest pitch, and shortest body will have the longest flight time.  

Procedure:   First, I created a fishbone diagram to help me identify the aspects that affect flight that I can control.  Next, I designed my experiment and built eight helicopters that included all possible combinations of the three main aspects critical to flight; blade length, blade pitch, and body length using oak tag paper. I then created a random run sequence for the 8 helicopters to minimize human error that may be introduced during the course of the experiment.  I dropped each helicopter in run sequence from ceiling height timing its fall to the floor with a stop watch.  I then entered the flight times in Minitab Statistical Software to evaluate the results and determine what main aspects and correlations between aspects result in the longest flight time. Finally, I built a new helicopter using the information learned in the experiment to prove that the main aspects identified will yield the longest flight time.  

Conclusion: The results of my experiment showed that blade length and pitch are the most important variables in determining flight time.  I presumed that stem length was not an important factor because stem length only affected weight and weight is not a factor in this experiment. Keep in mind the natural law that states gravity acts equally on all objects.  The experiment proved the assumption to be correct.
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PROJECT TITLE
Which windmill blades work best?

ABSTRACT



There are many different kinds of windmill blades but which ones work best? Do certain ones work best in certain places? These questions are what I based my whole science fair project on. I decided to test different types of windmill blades and see which ones worked best and when. I tried out four different types of wind turbine blades that are all the same length {nine inches}, thickness and material {balsa wood}. I put together a wind turbine out of PVC pipes, that was about three feet tall. I designed the shape and measurements of the blades based on picture I had seen on Google, and a couple of my own ideas. I made sure that all the tests were as a like to each other as possible. I put the blades in at different amounts, and with the fan on different settings. I used a multimeter (an instrument used for measuring voltage) attached to the turbine to tell me how much energy it was creating. The results varied, and proved my hypothesis. The results proved which environment each blade should be in. tests like these help people have the most efficient blades for their turbines and how many of them that they need to have. Then they can create the maximum amount of energy. 
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PROJECT TITLE
Ballistics

ABSTRACT


    The reason why I did my project was to find the most powerful 22 bullet. The four bullets I had was a Ballistic tip, a hallow point, An American Eagle, and a Remington 22 Viper.


Before I started this project I thought the American Eagle would go in the furthest because of the shape and size of the bullet. I also expected the hallow point to have the least amount of distance because it would flatten out and create resistance.


To do this project I made a box out of wood that was 20x8x6(LxWxH). Then I filled that box full of sand and placed it on a whit tray/cupboard thing. After that I placed the Remington 22 rifle on a brown TV tray 8ft from the box of sand. Instead of just the TV tray I bought sighting bags to rest the gun on. Then I loaded the clip in order the order of Ballistic tip, Hallow Point, American Eagle, and Remington 22 Viper. Finally I fired the bullets into the sand one by one. To uncover the bullets I used a skewer to poke into the sand to feel the bullet. Then I used a spatula to lightly scrape away the sand to uncover the bullet. After that I would measure it using measuring tape. 


At the end of my project my data concluded that my hypothesis about the American Eagle was wrong, the Remington 22 Viper was the most powerful bullet. The next in line was the American Eagle. After that was the Ballistic tip. Finally the weakest bullet was the Hallow Point, so I was right about one thing.
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PROJECT TITLE
pH and Enzymes??....EGGZ-ACTLY!

ABSTRACT


           Our project tested to see at what level of pH the protein, albumen, denatures the fastest and to see which pH level of enzymes was the most effective in the denaturing process.  We tested three different levels of pH for three trials each: one at 6.5, which is acidic, one at 7.4, which is neutral, and a third at 8.5, which is basic on the pH scale. Our hypothesis was that the acidic pH of 6.5 would perform the best, and we were correct. When an easily denatured protein is mixed with acid the intermolecular bonds are broken apart causing the egg to denature, although, acid is not the only thing that may cause this reaction. Using the chemical Ninhydrin, we could detect when the egg began to denature in solution.  This chemical mixes with, then detects the free amines that have broken away from the denaturing amino acids of the protein, and turns a deep purple color. So, to get our results, we recorded at what time the purple color appeared. 


The meat tenderizer with a pH level of 6.5, performed the best in denaturing the protein. Out of the data that we collected, we think that the information that should be taken from our testing is that maybe enzymes in the detergents we tested aren't actually as important as other effectors such as the pH of the solution. This project was enlightening for us and hopefully for others as well. 
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PROJECT TITLE
Control Methods of Myriophyllum spicatum

ABSTRACT


        Research shows that fertilizers containing phosphorus can accelerate the growth of aquatic plant species like algae and might also affect Eurasian watermilfoil.  Research also shows that bottom barriers kill milfoil, along with other plants, since they prohibit access to sunlight.  Mechanical harvesters, which cut the tips of milfoil stems, will probably cause the plants to spout and grow back more quickly at the tip of the stem. 


Eurasian watermilfoil, Myriophyllum spicatum, is a non-native invasive aquatic plant.  In water 3 to 20 feet deep, it creates dense mats on the surface of the water, preventing boating, fishing, other aquatic activities, and destroying the surrounding environment.  It can be controlled but not completely removed from a body of water.


Eurasian watermilfoil was collected from lake Iroquois, VT with the proper permits and transported to aquaria.  Two aquaria were dedicated to testing the effects of mechanical harvesting on the milfoil.  This was done by hand with scissors.  Another aquarium was for testing the bottom barrier, one was the control, and the other was used for phosphorus.  

        As predicted, the plants beneath the bottom barrier died in 3 to 5 days.  Once the tip of the milfoil was cut during harvesting, new growth stemming from lower on the stem replaced the former main stem in both aquaria.  In the phosphorus aquarium there was a phosphorus quantity of 2.5 mg/l.  This seems to have caused both faster growth of the milfoil and a dark green slime.  The milfoil plants in the fertilizer and harvester aquaria are doing better than the control plants, which might mean that these control methods actually cause longer and faster milfoil growth.  None of the Eurasian watermilfoil except those covered by the bottom barrier have died completely, showing it is difficult to eradicate.  
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PROJECT TITLE
Hydraulic Solutions

ABSTRACT


          
Hydraulic Solutions is a project that takes one into the world of hydraulics and how they work and do wonders.  The idea for this project came from working in an environment with such machinery as tractors and wood splitters.  The fascination is  how these amazing pumps are able to do such heavy work with out even breaking a sweat, day after day, year after year, making what a man used to have to do by hand and hard work, into an easy and fun chore.


The project started with a basic idea of hydraulics.  From this idea formulated a plan on paper to simulate a back-hoe and build a small scale model with the same general movements as the real machine itself.  This was done by taking some wood, hinges, a couple screws, some tie downs eight syringes, some 1/8 inch thick sap line, wire and hot glue.  The scale model came alive. As long as you place your syringes in the correct spots for the four basic movements, circular motion of the base, lifting of the claw, break point in the middle of the claw's arm for outward and inward motions, and for the claw's gripping, then you have a model ready for testing. 


After this scale model was tested, it was determined that out of the three liquids tested: water, soda, and milk, there was a difference in performance.  Soda put out the best possible results lifting all the weights to their greatest heights.  Milk came in second, and water did the worst, hardly even lifting the greatest weight off the floor surface.  Over all this experiment was both a success and a learning experience.  It provided little space for a source of error.  The only real problem was sometimes there was extra liquid left in the tubes, but very little so it would have not affected the results to much.  This project gave some good background information on how real hydraulic machines work, and put out some results.  Which, when you start any type of experiment or adventure into science, is what you are hoping to find!
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PROJECT TITLE
Does Water Temperature and Salt Affect pH?

ABSTRACT


         
The problem I studied was: "Does water temperature affect pH and does salt affect the pH also?"

I wanted to see if the temperature of water had an effect on pH and the same with salt. 


The information that I found showed that the pH would rise with higher temperatures in a book that I borrowed from my neighbor. The book also showed that pH would increase with larger amounts of salt. I also did an interview and learned that the water temperature would affect pH but did not learn anything about the salt. 


My hypothesis was that water temperature will raise the pH of water and salt will also raise the pH of water.


 In my experiment I took five samples of water and took the pH of the samples then I added one to five tablespoons of salt to each container with a different amount in each. I stirred each container ten times before I tested the pH using a pH meter. After each test I recorded my data. Then I took five more different samples of water and changed the temperature of each one to a different temperature after taking the pH of each sample. I took the temperature of the samples right before I took the pH. After I took the pH I recorded the results.


In my experiment I found that in the salt experiment my hypothesis was supported. The pH did rise with larger amounts of salt. In the water experiment my hypothesis was not supported because I thought that when the temperature rose, the pH would rise but it actually dropped with higher temperatures which I did not expect because on a chart I looked at it showed the pH rising with higher temperatures. 
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PROJECT TITLE
How Much Weight Can Different Length Nails Hold with Pre-Drilled Holes

ABSTRACT


My project is on the holding strength of nails. This research is important to see what kind of nail is right for a certain job. Before I conducted my experiment, I thought that the longer nail would hold more weight and that the nail with the smaller pilot hole would hold more weight than the nail with the larger pilot hole. I went about proving my hypothesis by connecting a 5-gallon bucket to a nail by a wire. The wire was wrapped around the nail, which was connected to a piece of wood suspended between 2 sawhorses, and weight was placed in the bucket. I then recorded the weight that each nail and pilot hole held. After I conducted my experiment I found that my results supported my hypothesis. The longer nail held the most weight and the nail with the smaller pilot hole held more weight than the shorter nail with the larger hole. I interpret the results as proving that the more friction a nail can produce, the more weight it can hold.
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PROJECT TITLE
The Effect of Acid Rain with a pH of 4.00 on Radish Growth and Germination

ABSTRACT


In this lab, I tested the effects of acid rain with a pH of 4.0 on radish plant germination and growth. My hypotheses stated that the acid rain will decrease the rate of germination and growth compared to using regular water. My data was split into two parts-germination and growth. For germination, I planted radish seeds in soil watered with acid rain and radish seeds in soil watered with regular water, and counted the number of days until they germinated, which was 3. From then on I counted the number of radishes in both containers that germinated each day. On the 3rd day there were 15 regular radishes germinated and 3 acid radishes. It took 5 days for all the regular radishes to germinate, and 7 days for all the acid radishes to germinate. For the second part of my data, which was growth, I planted 18 radish seeds in each container and waited until they reached an average height of 2 1/2 centimeters. Then I added acid rain to one container and regular water to the other and observed the growth of the plants from each container. It turned out that the acid radishes grew slower after the acid water was added to the soil, and the regular radishes continued to shoot up. Based on these results, my data did support my hypotheses.
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PROJECT TITLE
Fluoride, Friend or Foe

ABSTRACT


The purpose of my experiment was to see how fluoride can affect animals and the environment. I wanted to know this because I once heard that fluoride can be harmful. The purpose of my project is to see if fluoride is harmful and warn people about it if it is. I hypothesized that if the number of fluoride drops increases then the number of daphnia will decrease over time. To do my experiment you need to first gather 11 baby food jars and label them 1 through 11. Next put 5 of the same size daphnia in each of the 11 jars. First fill the jars with a half a cup of water. No fluoride is to be put in the first jar but I increased the level of fluoride by .5 milliliters in the remaining jars, until there there is5 milliliters in the 10th jar. Then I recorded when each daphnia died. I came to the conclusion that large amounts of fluoride can be very harmful to daphnia. Fluoride can be a healthy choice for a person's teeth but is harmful to animals in large quantities so we have to be careful what we do with it.
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PROJECT TITLE
Talkin' Trash!

ABSTRACT


            Purpose: The purpose of my experiment is to get an idea of how long it takes for certain types of trash to decay or biodegrade. I thought that the cotton material would decay the most and the plastic would decay the least. 


Procedure: For my procedure, I took twelve jars and filled them half way with potting soil. I put each object in and covered them with potting soil. Then I waited a week and took the objects out to observe them. I noted any changes in color, shape and size, also in decay. Then I waited another week and noted the same changes.


Results: my results were that the toilet paper and the food waste products decayed the most. I concluded that my hypothesis was incorrect. I guessed that the cotton material would decay the fastest.
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PROJECT TITLE
An Exploration of Vermicomposting

ABSTRACT


Many people compost and it is known to be a great way to reduce the amount of garbage that goes into land fills, provide healthy nutrients to gardens and house plants.  However, normal composting is not easy or practical in the winter months. An alternative to this type of composting is called vermicomposting. Vermicomposting is composting using worms and other microorganisms to convert organic waste products into humus (nutrient rich soil). The purpose of this science project was to explore the benefits of composting with worms. I am also curious as to whether there is a difference between using European Night Crawlers (ENC) or Red Worms. My hypothesis was that vermicomposting is a fast and efficient way to compost in the winter and is less smelly than normal composting.  I also predict that the Red Worms will compost faster than the ENC. In order to test my hypotheses a vermicomposting system was set up in my home for one month. Some of the key points of my procedure were: getting the worms into the bins and establishing a suitable home for them, feeding the worms consistently and equal amounts, and observing any progress in the composting and differences between the worms. After one month, I harvested the worms, separating them from the compost and noting observations. The results showed that after feeding 16.5 lbs (8.25 lbs each bin) of kitchen scraps in a one month time frame, 17.1 lbs of compost was produced.  The Red Worms produced 8.6 lbs and the European Night Crawlers produced 8.5 lbs.  The ENC produced an additional 6 pounds of incomplete compost. This proved my hypothesis right in that composting with worms is an efficient way to compost in the winter.  It was easy, produced a rich soil and did not have a problem with foul odors.  My prediction that Red Worms would produce compost faster was proven false, as there was more food left and the amount of compost was less.  However, the difference was not that large.  Another conclusion is that more time is needed (at least another month) to produce a more mature compost and to see if there really is a difference between composting using Red Worms and composting with ENC.
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PROJECT TITLE
Amateur versus Professional Taxidermy

ABSTRACT


We examined and compared animal mounts produced by professional taxidermists and amateur sportsmen interested in preserving game mounts.  Game mounts are of interest to many sportsman but are very expensive to have professionally prepared.  There is a more cost efficient, procedure that a sportsman like myself interested in preserving some game could  do as an amateur in a timely manner that would produce a good mount to display trophies without spending hundreds of dollars at a professional taxidermist.  

Prices were gathered from a number of professional taxidermist around the state and recorded for later comparison of final costs of four different species of game mounts prepared by the amateur sportsman. Animals gathered during seasonal hunts and preserved by freezing were thawed, caped, fleshed, preserved with Borax purchased at a local market and stuffed using various styrofoam shapes, fiberfil and wire.  All materials used were purchased at a local craft store.  The skins were sewn together with fish line and cotton coated thread and the prepared mounts were then finished by placing on a display habitat.

Animals left in freezer  more than 1 year become freezer burnt.  The skin weakens and dries to the skull making it difficult to skin and prepare as well as hair falling from fur. On average a medium size game mount done professionally displayed with habitat would cost in the area of 400.00.  Mounts with multiple game pieces diplayed with a habitat would range in the thousands of dollar range if prepared by a professional and in addition would take up to one year to produce a finished project.  By comparison this amateur sportsman produced four game mounts with habitat displays for less than one hundred dollars and under 15 hours of prep time total

Animals can be mounted for display by the beginner for a fraction of the cost of a professional taxidermist with semi-professional appearing results.  The mounts that were done by this beginner resulted for the most part in displays that I would be proud to have.  With patience and imagination I believe that I have proven that a hunter can display his trophies without spending hundreds of dollars.
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PROJECT TITLE
Natural Effects on Hitting

ABSTRACT


     
This project was to figure out if certain conditions about a baseball field affected a player's hitting stats.  I thought that the ball would fly through less dense air better than it would through high density air.  This meant that conditions that made the air less dense would help a player's stats.


To figure this out, the temperature, altitude, and humidity of all National League team's cities were recorded.  Then the team's 2006 home and away stats were compared to see if that team did better on the road or at home, then you could see if the altitude, temperature, and humidity of that stadium were helpful.


After comparing stats of different teams, I found out that altitude was a huge help to teams stats, while temperature was helpful but it did not do quite as much as altitude did.  Humidity was not much of a factor at all, and it did not affect the stats at all.  The average distance to the fence would affect the stats a lot, but not that much, as the top five to ten altitude teams all had better home stats, despite the varying temperatures, humidity, and size of the field.


The perfect hitting field would be high, warm, and have high humidity.  The size positively affects some stats, but hurts others.  If these results are further tested by scientists, there could be some arguments over if one player really is as good as another player.
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PROJECT TITLE
What Is the Effect of Different Concentration of Antifreeze on Brown Hydra?

ABSTRACT


The purpose was to see what concentration of antifreeze had the most harmful affect on Brown Hydra. I predicted that the highest concentration of antifreeze and spring water would have the greater affect on the Hydra. To perform this experiment I tested the concentrations in four containers filled with 40 mL of spring water. Then added the correct percentage of antifreeze, the percentages were 2.5% as the highest, .1%, .5% and o%. I let the Hydra live in this concentration for about 24 hours. This was also refrigerated, every hour I would observe how many were left.  Once this experiment was over, my results show that my hypothesis was correct. The Hydra in the highest concentration of antifreeze at 2.5% took five hours to die. Keep in mind that there were five Hydra in each container. I started this project at 5 pm on January 30th.  In the container with the 2.5% concentration one died each hour, until it got to 7pm where there were 2 deaths.
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PROJECT TITLE
Food Safety: Properly Preparing Food to Prevent E. coli and Other Bacteria

ABSTRACT


     Escherichia coli, better known as E. coli, is a bacterium that can be pathogenic and harmful to humans. Nonpathogenic strains of E. coli are found in the intestines of all mammals, including humans. The most potent pathogenic strain of E. coli is E. coli O157:H7. Recent outbreaks of E. coli O157:H7 have contaminated hamburger, spinach, and scallions, causing the deaths of over 10 Americans. This experiment is designed to show how to protect food from E. coli either by washing or by cooking. 

     In this two-part experiment, the first part involved spiking organic spinach with a known quantity of a strain of E. coli. Unspiked spinach was included as a control group. After allowing the E. coli to adhere overnight, half of the spiked and half of the unspiked spinach were washed with water. After a series of dilutions and platings, it was found that the amount of bacteria on the washed spinach had decreased by half compared to the amount of bacteria found on the unwashed spinach. 

     In part two of the experiment, hamburger was cooked to FDA standards for rare, medium, and well done. Raw hamburger was included as a control group. Dilutions and platings of each sample were performed and  ratios between the number of colony forming units (CFU) of bacteria and the degree to which the burger was cooked were determined. It was evident that the more cooked the meat was, the less bacteria was found in it. The hamburger was also tested specifically for E. coli, and one colony was found in the raw hamburger.

     The results of this experiment show that it is important to properly prepare food in order to successfully safequard it from E. coli and other bacteria. 
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PROJECT TITLE
Water Quality

ABSTRACT



Storm-water runoff is a growing problem in Vermont.  With more neighborhoods, streets, houses and buildings being made, more impervious surfaces are being created.  Instead of rainwater soaking into the ground, it drains off of these impervious surfaces, picks up chemicals and sediment, and then runs into rivers and streams.  To help reduce the amount of sediment in the water, overflow manholes have been set up to intercept the streams at various points.  This model is, however, out of date and may have even become a producer to pollution in the streams.  I am using turbidity meter to test the water on either side of the overflow manholes to see if the water coming out has more or less sediment than the water going in.  My data suggests that the amount of sediment entering the first overflow manhole was greater than the amount of sediment leaving. Therefore, the first manhole is working properly.  As the water continued downstream, it was moving slowly enough for more sediment to sink to the bottom, making less sediment in the water.  Manhole 2, however, added more sediment to the water.  This shows that manhole 2 isn't working properly and has become a producer of sediment in the water.  The water in the next pond is moving slowly enough for all of the added sediment, along with even more to sink out of the water.  Overflow manhole 3 is also a producer because it added more sediment to the water.  The last pond, however, hugely produces sediment into the water, and brings the sediment level almost back to where it was in the beginning.  Overflow manhole 4 doesn't change the amount of sediment at all.  
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PROJECT TITLE
Death to the Little Buggies

ABSTRACT


            Cattle lice are considered a pest to dairy farmers who have to put up with them. Thankfully there are ways to decipher if a cow has a lice infection. Some of these include: hair rubbed off the rump, or tail head, excessive shedding, and excessive scratching on the nearest hard surface. This is the cause of hair loss.

            The purpose of "Death to the Little Buggies": is to discover whether lice powder of fly spray mixed with diesel fuel will work better to kill cattle lice. The hypothesis is that louse powder will kill the pests, whereas the diesel fuel/ fly spray mixture may just sedate them for a short period of time, then the pests will return to inflict more damage to the cows.

            The first thing to be done was to select the cattle infected with lice by looking for the symptoms mentioned above. The next thing was to medicate the chosen cows with the substance that would rid them of the lice, or not, by putting substance on the rump where the lice are. The liquid may be sprayed on whereas the powder must be applied using a shaker can, and then rubbed in with a cloth.

            The data collected from "Death to the Little Buggies" show that the hypothesis was correct; the liquid mixture was less affective than the louse powder. More cows started to recover when applied with the louse powder, whereas none of the cows applied with the liquid mixture even began to recover within the given days. The diesel fuel/ fly spray mixture did not work to get rid of the cattle lice because the components that make up the fly spray and the diesel fuel were not meant to deflect cattle lice.

            Some sources of error include the fact that hair takes longer to grow back completely than the duration of the experiment. This was however was unavoidable because the louse powder was unable to be procured until the twenty-first of January. Another source of error is that cows rub their hair off for different reasons than just lice infections. If a cow is in heat then the other cows may rub the hair off their rump. However that risk was minimized by selecting cows that were not due for heat for some time. Cows that were already pregnant were also chosen for test subjects: however this did not harm them or their calves.
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PROJECT TITLE
Voltage of a Wind Turbine

ABSTRACT


The purpose of this project is to find out how the size of a blade on a wind turbine affects the voltage it puts out.  The idea was to find out which size blade on a wind turbine works the best.  The sizes were big (2.75 inch), medium (1.75 inch), and small (1 inch).  The expected outcome was that the big blade would have a voltage of around 1.10 volts, the medium blade would have a voltage of 0.98 volts and the small blade would have a voltage of 0.80 volts.  

A wind turbine can be used in many ways.  One example is a wind turbine used to power a miniature train.  The result was that the faster the wind speed, the faster the train moved.  Wind turbines can also power a small water pump.  

The voltage was measured by using a multi-meter that was hooked up to the turbine.  A fan placed one meter away and set on the strongest level powered the turbine.  The different size blades were tested three times for 30 seconds.  The time was measured using a stopwatch.  The results were somewhat different than expected.  The big and medium blades both had an average of 1.09 volts.  The small blade had an average of 0.68 volts.  

The hypothesis of this project was both right and wrong.  The outcome of this project is very clear though; a bigger turbine blade should always be used in order to get more power.  



NAME(s)
Chelsey Bush
PROJECT

NUMBER
B24

SCHOOL
Northfield High School
GRADE
11

TEACHER
Daniel Ukolowicz



PROJECT TITLE
The Affect of Copper on the Lifespan of Escherichia coli

ABSTRACT


          Throught my experiment I was trying to determine whether copper would repel bacteria a further distance in a petri dish faster than stainless steel. Over the course of the year I have found that copper has had little affect on the bacteria that I observed. Swabbing ananymous bacteria found in the sink and on the toilet handle, which are stainless steel items, gave me results that showed no support that either metal affected the bacteria. So I decided to modify my experiment to see if copper did affect the growth of bacteria at all. The alloy copper will prevent the growth of Escherichia coli and Staphylococcus aureus ( Kuhn,2003). Because copper has the greatest affect on those, I grew Escherichia coli and divided it amongst three petri dishes. I then put in the first dish six antibiotic disks of Erythromycin the size of a paper punch hole. In the next dish I put six copper disks and in the other six blank disks. After the twenty-four hour period of incubation, I saw that the blank disks responded as I had expected and not repelled the bacteria at all. The copper repelled the e coli by 15 mm and the antibiotic disks by 30mm from the center of the petri dish where all the disks were located. This modification of my experiment helped support my hypothesis that stated that the copper alloy would repel the growth of  e coli that can live on stainless steel for days (Kuhn, 2003). Escherichia coli infects and kills people daily. The further stufy of my experiment could change the world and save lives.
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PROJECT TITLE
Reflexes

ABSTRACT



Our science fair project is on reflexes.  Reflexes are automatic, involuntary reactions to a stimulus. We have 3 tests, one to test eye- hand coordination reflexes, one for hearing reflexes, and one for seeing reflexes. Our project consists of a ruler, a large book, a screen, and a small ball (like a bouncy ball.).


The purpose of this project is to find out what age has the best reflexes.


Our hypothesis is that ages 14-20 will have the best reflexes. Their motor skills are fully developed and they are more than likely strong and healthy. We tested each person with our three tests, and wrote the results down on our chart.


For our experiments, we had our tester first do the hand-eye coordination reflex test. The volunteer would put their arm on a table, with their wrist and hand sticking over the side of the table. We would then drop a ruler in between their thumb and forefinger. We would not tell them when, and we would then write the data down on our chart. We held the ruler at the top of their hand, with the 0 cm facing downward. When we dropped the ruler, they would try to catch it. A low number, like a 10 demonstrates quicker reflexes, in contrast to a larger number, like 25, which demonstrates slower reflexes. Then we would conduct a hearing activity. One of us would talk to the volunteer, and ask them random questions. The other one would stand behind the person, and would slam a text book on the ground. We rated their reaction 0-10 with 0 being no reaction, and a 10 being an extreme reaction, including screaming. We then had a third activity, where our tester would hold a window screen up to their face, but not touching. One of us would stand about 10 feet in front, and hold up our fingers and make them count them. Then, at a random time, the other one of us would chuck a small ball at the screen. We rated that the same as the hearing activity. 


In the beginning, we thought that teenagers would have the best reflexes; we found out that most of them did. Although some had very poor reflexes, others had very good reflexes.   
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PROJECT TITLE
Backpack Attack

ABSTRACT


 Purpose: I chose to do this project because I think teachers overdo our homework sometimes.  I want to prove that they should only give us so much homework in one night.  I also chose to do this project because I want to learn how to properly hold and pack a backpack so that I will not put my posture in danger.


Hypothesis: If the weight of the backpack increases then the angle of the back will increase.


Experiment: First I attached a rope to the ceiling, which went straight down to the floor. Second I set up a tripod and camera diagonal from the rope. Then I got middle school students and stood them next to the rope. I put the backpack with 0 lbs in it and took a picture. I did this until I reached 40 lbs, adding 5 lbs each time. 


Results/Conclusion: I believe that my results showed me that you do indeed lean forward as you put more weight on your back. These results have supported my hypothesis. I think that if I am to do this experiment again I would probably do more age groups so I could be more accurate. In conclusion my project went very well and I think I proved my hypothesis right, and answered my research question.
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PROJECT TITLE
How Do Different Concentrations of Disinfectants Affect the Growth of Bacteria?

ABSTRACT


My experiment is important because most people use disinfectants at some point everyday.  Everybody is looking to kill bacteria.  My experiment is helping them out because I know now from my experiment if it is better to dilute disinfectants or not.  I think that if I dilute the disinfectant less then the more bacteria will be killed. The problem that I am trying to solve is if different dilution of disinfectants affects the growth of bacterial resistance. I went about solving this problem by putting whole punches into waxed paper into agar which I poured into twenty of the dishes. I then placed the whole punches into the disinfectants that I had chosen.  The three types of bacteria that I chose was Comet, Bleach (1 tbs. per quart), and Bleach (1 tbs. per gallon).  I also used distilled water. I then had to split the dishes into fourths on all of the dishes.  I labeled each fourth 1, 2, 3, and 4. I then had to label what percent I was going to dilute.  I labeled them 1, .5, .33 .25, and .20.  I then took a sterile swab and spread distilled water over the agar of each dish.  I then took whole punches from that have been soaking in the distilled water and place them in position one, the whole punches that have been soaking in Bleach (1 tbs. per quart) in position two, the whole punches that have soaking in position in Bleach (1 tbs. per gal.) in position three, and the whole punches that have been soaking in Comet in position four by using forceps.  I only placed one whole punch on each fourth of the dish.  I then had to let them sit in an incubator over night.  Then next day I had to measure the area that the disinfectants killed.  I had to find out the diameter of each area, which I recorded on a table.  After I measured I found that Bleach (1 tbs. per quart) killed an average of 19.37mm of bacteria, Comet killed an average of 9.1mm of bacteria, distilled water killed an average of 8.6 mm of bacteria, and Bleach (1 tbs. per gal.). So Bleach (1 tbs. per quart) killed the most bacteria.   I then had to average which dilution killed the most bacteria.  The dilution that killed the most bacteria was the disinfectants which were not diluted; which killed an average of 18.79 mm of bacteria. The disinfectant that was not diluted killed the most bacteria. Yes my data does support my hypothesis because my hypothesis was if I diluted the disinfectants less then the more bacteria will be killed.  The disinfectants that were not diluted killed the most bacteria and the disinfectants that were diluted .20 percent kill the least amount of bacteria. So as you can see from my experiment if you do not diluted disinfectants then the disinfectant will kill more bacteria.
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PROJECT TITLE
Testing Whitening Products

ABSTRACT


          The purpose of my project was to see if there was any reason to use whitening toothpastes rather than normal products. As a user of the whitening I always wondered whether I was just paying for the name or if the toothpaste was more effective at brightening your smile. With the opportunity to do it as a science fair I felt it was a win-win for it was extremely original and something that I was interested in.

 
When I started the project I first collected materials such as a standard toothbrush, three different whitening toothpastes, eggs, coca-cola and coffee. Once I collected the materials I started testing by dyeing the egg's in different cups. I put them in for two-minute intervals for ten days. After the staining of the egg's I started brushing them for two weeks straight at 7 in the morning and 5 at night. I noticed that soda is not as effective as the coffee in staining teeth.


In the end I think this experiment was a great learning experience and suggest that others use it as not only their experiment but as a learning experience as well. I never thought there was anything different in all toothpastes but as the results came in I was shocked to see the luster in some eggs and the lack of luster in others.
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PROJECT TITLE
How Fast Can You Start a Fire?

ABSTRACT


 This experiment was designed to show which form of primitive fire starting techniques would prove to be the fastest.  I performed many primitive fire starting methods such as using a bow, plow, a hand drill, pyrite, the reflection of the sun through a magnifying glass, flint and steel, and one not so primitive, a fire piston.  

Hypothesis:  I think flint and steel will be the quickest way to start a fire.

Procedure:  I started each experiment by massing out one gram of dryer lint.  Then I did an experiment with each of the forms of fire starters.  

*     The first experiment I did was with the flint and steel.  It took 15.46 seconds to start the fire.

*     The second was the magnifying glass.  This one took 97 seconds to start the fire.

*     Next, I did the bow.  I tried 7 minutes and could not create a fire.  But with two people, it took 4 minutes 29 seconds for fire.

*     The hand drill took 10 minutes and no flame for one person.  With two people, it took 6 minutes and 53 seconds.

*     Next, I worked with the pyrite.  It took 7 minutes and 22 seconds to generate a flame.

*     The fire piston took 5 seconds for an ember but 1 minute for a flame.

*     The last experiment I did was with the plow.  15 minutes, one person, no flame.  15 minutes, two people, no flame.

Conclusion:  I was correct in my hypothesis that the flint and steel would be the quickest.  It also turned out to be the one that took the least amount of effort.  Most of the other experiments took a lot of effort to even get smoke and some took two people to get an ember for which a temperature of at least 800 degrees Fahrenheit is required.                                                                                                                                                                                                                                            
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PROJECT TITLE
Eye Dominance and Cataracts

ABSTRACT


          How does complete vision loss in one eye affect depth perception?  Does your dominant eye contribute to how your perception is affected?  We believe losing vision in one eye affects your ability to do certain tasks that require depth perception.  A most likely situation for complete vision loss in one eye is cataracts.  This project will try to develop a better understanding of how people with cataracts in one eye deal with everyday tasks.  

          To find the dominant eye, we tested each subject's line of sight in each eye.  We measured results on a linear scale.  To test depth perception, each subject poured water to a drawn line in a cup with one eye covered.  They covered one eye with one hand and poured with their other. 

          Our data show that people pouring with their left eye open poured more water above the line than people with their right eye open.  The right eye data show that the results were equally placed.  The left eye data cluster to one side of the y-axis.  Compared to the left line test graph, it shows that people scored on the right side of the center point, the number of people who scored on the left is roughly the same number who scored under the line on the pouring test.  In conclusion, the left eye seemed to be affected more than the right eye.
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PROJECT TITLE
Water Quality of the Dog River Measured by the Structure of

ABSTRACT


What I did for my science fair project was, I took  samples of macroinvertebrates from above and below 3 land uses which  were an urban land use (Northfield), a semi-urban land use (Roxbury)  and a golf course.  At each site above and b elow the land use I took a kick net sample of macroinvertebrates, then  cleaned out the sample, removing all the macroinvertebrate specimens  from the substrates in the sample, and then identifying each specimen.  I then took this data to compile EPT values  for each site and therefore reflecting the water quality of that site.  The EPT value for the site above Roxbury was 99% and below Roxbury was  93%. Above the golf course was 99% and below the golf course was 97%.  Above Northfield was 99% and below Northf ield was 97%. My background information says that a high EPT value  reflects good water quality because the species in the EPT are very  intolerant to polluted water. This data did support my hypothesis  because the sites above the land use had a higher EPT  value than the sites that were below the land uses.   
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PROJECT TITLE
Phosphoric Acid and Tooth Enamel

ABSTRACT


     Phosphoric acid, in liquid form, is found in many sodas for flavoring and a bolder taste.  Although it gives a good flavoring in soda, it is not good for tooth enamel.  The phosphoric aced decalcifies the tooth enamel, which wears down the tooth.  The phosphoric acid dissolves the calcium out of the enamel and can lead to tooth decay.  The purpose of this lab is to determine if phosphoric acid in different types of soda affect the tooth enamel differently.  My hypothesis is that Pepsi will cause the most damage, and then Coca Cola, Dr. Pepper, Mountain Dew, Sprite, and root beer will cause the least amount of damage.

      To set up the experiment I placed one tooth in each of the different drinks for 3-4 hours each day for eight days.  The sodas I used were Pepsi, Barq'a Root Beer, Coke Classic, Sprite, Dr. Pepper, and Mountain Dew.  I put one 12 ounce can of soda in each container, and placed one tooth in each of the containers.  After, I removed the tooth from each of th containers with latex gloves and proceeded to make observations about the tooth enamel.  After taking pictures and massing the teeth the results led to the conclusion that the total net loss of mass due to Pepsi was 0.07 grams, Coca Cola mass loss was 0.06 grams, Mountain Dew mass loss was 0.05 grams, Dr. Pepper mass loss was 0.04 grams, Sprite mass loss was 0.03 grams and Barq's Root Beer caused a mass loss of 0.02 grams.  Pepsi seemed to do the most damage due to the greatest mass loss and darkening of the tooth.  Root beer caused the smallest mass change and did not show a significant color change.
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PROJECT TITLE
Childhood Motivation

ABSTRACT


          The purpose of my project was to test motivation in children.  Specifically, it evaluated whether reward or punishment is a more effective motivational tool.  I hypothesized that punishment would better motivate children. 

          To test my hypothesis, I first devised an exam that was geared towards my test subjects, a group of local third grade students. The exam encompassed the third grade subjects of math, science, English and social studies. I went to the Barstow Memorial School in Chittenden, Vermont to administer the test to a class of twenty-four third graders. I split the class up into three equal groups. 

           I told the first eight whom I passed the test out to that how they performed on the test would have no ramifications on them. This was my control group. They were motivated by nothing other than self-motivation to strive to do well. I told the second group I passed the tests out to that the students who scored in the top half would all receive extra recess for that day. This was the reward group. I told the final group of students that the students who scored in the bottom half of the group would have their recess revoked for that day.  This was the punishment group. I gave the students fifteen minutes to complete the twenty question test.

           After collecting and grading the tests, I came to my conclusions. The reward group received the lowest scores, with an average score of 53.125%. The punishment group scored significantly higher with an average score of 63.75%. The control group finished highest with an average score of 76.875%.

            My hypothesis was correct in that the punishment worked to better motivate children than did the reward. However, my hypothesis was also discredited to a certain extent because the control group scored the highest. Interestingly, the fact that the self-motivated children scored highest was consistent with research I did which found that the best motivation for children is often an environment with no reward or punishment.  That environment focuses instead on a student's interest in the subject at hand without any outside motivation at all. 
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PROJECT TITLE
What Kinds of Everyday Drugs Dissolve Faster in Different Solutions?

ABSTRACT


My project tested which everyday drug would dissolve fastest in water, seltzer, lemon juice, and water. The reason that I did this project was that I wanted to see how long that it would take for different kinds of medicines to dissolve.  I also thought that it would be a fun project to do. I hypothesized that the medicines would dissolve faster in lemon juice because of the acid content.  I put the different medicines in the liquids and timed them for ten minutes to see how long they would take to dissolve.   My results were that two of the medicines dissolved faster in water, and one of them dissolved faster in seltzer.
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PROJECT TITLE
Memory Magic

ABSTRACT


Purpose:  The purpose of this project was to see how running, listening to music, and engaging in a conversation affect your memory. I completed this experiment to discover how much people have troubles with their memory and how 3 very common events in our lives make putting things into memory harder than usual. 

Hypothesis:   I believe that the longer and activity is completed, especially a conversation allow your memory to forget things before you have a chance to pick them out of a box.

Procedure:  I first started by creating 3 boxes with ten random items in each box that can be found around your house.  Before each trial each box is restocked with ten different items. Then I also made 3 other boxes with ten items in each similar to the ten items in the first 3 boxes.  I then found, as many people from different age groups from 5 to 70 whom were willing to participate in my experiment. Then I had each participant look at one of the randomly chosen 3 boxes for 10 seconds and then participate in the running activity for 3 minutes.  Following that trial I randomly added into the first ten items the participant seen ten similar items and had the participant attempt to pick out the first ten items they saw before completing the activity. Then I had the participant see their box for ten seconds and run for 5 minutes.  Also following that trial I added ten similar items to the box they saw before the trial and had the person try to pick out the items they've seen before the trial. Finally they saw the box for the same ten seconds before running for ten minutes. They also following that activity had to pick out the ten items seen before the trial began out of a box of twenty items ten whom they have seen.  The participants also had to complete a listening to music and an engaging in a conversation trial following the exact same rules as the running trial.

Conclusion: I felt that everyone was fine completing the running and listening to music trials for the minimum amounts of time. When it did reach the conversation trials, the results were amazingly shocking from the other trials.  All results were around the same but drastically dropped when the conversation trials lasted for 5 and 10 minutes. I also learned that conversations make it harder to repeat the items just seen to allow them to make it into your long-term memory.  When interviewed about the experiments, many people were shocked to think conversations played that much of a role in your daily memory. Most people who were part of the experiment figured music would be more distracting then conversations because you can zone out your surrounding areas and focus on the objects but they were proven wrong.  In the future if I do this experiment again I would like to test different events against conversations such as being in a sport with other people talking and you trying to focus on the game plan. 
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PROJECT TITLE
Does the Price of Dog Food Mean Anything?

ABSTRACT


I researched whether the price of dog food was an accurate predictor for how healthy the food is.  I interviewed children and adult dog owners.  Some people think that dog food that is more expensive is better for dogs and some disagree.  Some people think that just because the dog food is expensive doesn't mean that it is better for dogs.  I also asked what type of dog food they buy.

For my procedure I asked dog owners whether they thought the price of dog food mattered and why.  I also asked them what type of dog food they use and if they feed their dogs "people food".

Some people thought that dog food that was more expensive was better for dogs and others disagreed.  Some people thought it mattered where you buy the dog food and what brand you choose.  In conclusion the most popular dog food was Iams.  
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PROJECT TITLE
Pea Plants and Their Soils

ABSTRACT


     The purpose of the project Pea Plants and Their Soils is to prove which soil will grow pea plants with the most leaves and the tallest stem.

     The hypothesis of this project is the swamp soil will produce more leaves and taller stems than any of the other soils because the swamp soil contained the highest in potash, phosphorus and nitrogen in testing.

      The procedure of this project is to fill six spots, each with different types of soils (top soil, clay, sand, swamp soil, mulch, and rock).  After filling the pots, test each type of soil with pH, phosphorus, potash, and nitrogen levels in the soils.  Then put three pea seeds an l/8 of an inch in the soil.  Make sure to water the plants, and measure the height of the stems of each plant each day.

      The swamp soil started out to be the tallest growing plant until day 25, when the mulch grew taller.  The swamp produced the most total leaves off all the different types of soils.  The mulch produced the tallest stems of all the different types of soils.

       Sources of error were over watering of the plants, could slow the growth of the plants.  Not enough sunlight could slow the growth of the plants.  Being close to a cold window could slow down the height of the plants.  Planting the seeds too far down could take longer for the plants to reach the top of the soil.
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PROJECT TITLE
Vertical Trusses vs. Angled Trusses and Their Breaking Points

ABSTRACT


          I built two types of bridges, a box shaped with right angled triangles on each end( 2 per end)and striaght vertical trusses(4) on each side(control bridge). The other bridge was almost the same design except instead of vertical trusses, I angled them to make (2) triangles on each side(variable). The base of the bridge was notched at the four connection points to provide more support. I made a total of 12 bridges, 6 for the control and 6 for the variable. Their span was 12", the width was 2" and the height was 3.5". I laid each bridge over a gap and placed a board on top. I than started to lay weights on top of the board in increments until the bridge broke. I recorded what weight each bridge broke at. The data that I collected was averaged from the 6 control bridge and the 6 variable bridges. The average breaking point of the control was 84.8 pounds, and the average for the variable was 86.9 pounds, a 2.1 pound increase. This data supports the truth that angled trusses are able to support more weight than straight vertical trusses. This is due to the fact that the angled trusses are able to distribute the weight out between the whole bridge unlike the straight vertical trusses where they focus the weight into specific spots on the span and breaking the bridge at smaller weight amounts.
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PROJECT TITLE
polar and electrical magnetism

ABSTRACT


          I decided to do this project because magnets and movement have always fascinated me.  I wanted to see if you could create movement with magnets. My hypothesis is: Objects can be moved and levitated using polar and electrical magnetism and the amount that the object moves or is levitated will vary depending on the strength of th magnet force, and the weight of the object being moved.

         I found that if you put south pole facing south pole or north pole facing north pole it would levitate the magnet, but there needs to be something to hold the magnets in place. I constructed a train, that uses south poles to levitate it. By using levitation the train can also move along the track. I found that there is a train that uses polar magnetism to levitate it, and electrical magnetism to move it. this train is called a Maglev train. I then constructed a electrical magnet.

        I concluded that by doing these experiments you can see that objects can be moved and levitated using electromagnetism and polar magnetism. I found that you do however , need something to hold the polar magnetics in place to levitate them. The plexiglass sides worked fine for an experiment like this, but would probably cause too much friction if they were used on large objects like the Maglev trains.
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PROJECT TITLE
Introvert vs. Extrovert

ABSTRACT


          The question for my science fair project is, ôCan you tell a person's personality from their hand gestures?"  My hypothesis is that you could discover someone's personality from these movements because extroverts would use more hand gestures than introverts.  From research, I found that introverts are less likely to express themselves, whereas extroverts feel more comfortable expressing themselves, I also found that many experiments have been done about introvert and extrovert behaviors.  I began by writing up a question sheet and a data sheet.  I then asked people from different age groups if I could test them for my science project.  The first set of questions was asked to determine whether the person was an introvert or an extrovert.  After this was determined, I asked another set of questions while secretly recording the gestures they used.  I did this in secret so their behavior would not change if they were suspicious about what I was recording.  I continued testing until I had enough data to make a conclusion.  Some of the observations I made were that people who were familiar with me tended to use more hand gestures than they would probably use talking to someone they knew less.  My conclusions are that you can tell a person's personality through hand gestures.  Extroverts will normally use more hand gestures than introverts while talking to others.
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PROJECT TITLE
 A Microfluidic Capillary Flow Acoustic Turbulence Sensor

ABSTRACT


     A microfluidic acoustic turbulence sensor (MATS) utilizing fluid mixing to measure local noise levels was developed.  In an undisturbed microfluidic channel, two fluids will flow in parallel and mix only slightly from diffusion.  However, when sound is applied to the system, mixing between the fluids will increase.  Therefore, measuring the concentration of two different fluids that have passed through a microfluidic channel can be used to quantify ambient noise levels.  

     The MATS was fabricated from acrylic and treated with an oxygen-plasma reactive ion etch and trimethoxysily propyl ethylendiamine to reduce surface energy.  It consists of a central channel connected to two in-flow and two out-flow channels branching at 45 degree angles.  Each in-flow and out-flow channel leads to a separate reservoir.  The channels are covered with a thin plastic membrane.  The MATS was calibrated by introducing two different fluids into the device, one in each in-flow channel.  The fluids were driven exclusively by capillary action, and, for acoustically undisturbed conditions, laminar flow characterized by diffusion-only mixing was established.  The fluid concentration in one of the out-flow channels was measured using optical sensing.  This established the base-level mixing for the MATS.  When sound was applied to the MATS, mixing of the fluids increased.  The results were used to identity a preliminary quantitative relationship between noise level and mixing.  The MATS, utilizing an inexpensive and easy to manufacture microfluidic chip, has the potential to serve as a compact, sensitive acoustic sensor for a wide range of applications.
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PROJECT TITLE
The Effects of Different Concentrations and Types of Food on the Growth of Goldfish

ABSTRACT


     My experiment was to test the effects of different concentrations and types of food on the growth in volume(ml)and length(cm)of common goldfish. My experimental components are three tanks; each tank will have three fish in it. In the control tank 1 I fed four goldfish crisps per fish, and that's all. The first variable tank 2 I fed the fish three goldfish crisps per fish and 1 spirulina(algae) pellet per fish, an extra treat. The second variable tank 3 I fed the fish two goldfish crisps per fish and 1 shrimp pellet per fish. What I am hoping to see is how the fish in each tank grew in length(cm)and volume(ml). I decided that I would measure my fish every 14 days and record the length(cm)and volume(ml). I maintained my experiment and measured for 70 days. My data  shows that tank 3 had a 69% growth in volume(ml),and a 7% growth in length(cm)during the 14 days. Tank 1 and 2 both had only a 32% growth in volume(ml)and both had only a 3% growth in length(cm). From this data I was able to see that my data did not support my hypothesis which was if I feed different concentrations and types of food to all three tanks of fish, Tank 1 gets four goldfish crisps per fish, Tank 2 gets three goldfish crisps per fish and one spirulina(algae)pellet per fish, and Tank 3 gets two goldfish crisps per fish and one shrimp pellet per fish, then the fish in Tank 2 will grow the most because they are getting a good amount of food; not too much not too little, and they are getting extra nutrition in the spirulina pellets. My hypothesis is not supported because it is clear that tank 3 had the greatest growth.  
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PROJECT TITLE
Smoke or No Smoke, Ignition is the Question?

ABSTRACT


          A smoke bomb is a device that emits smoke from a small source when ignited. The project dealt with ignition of a "homemade" smoke bomb using various methods of ignition. The smoke bomb was constructed from a mixture of sugar and sodium nitrate. The mixture was melted together to harden when cooled. The control group for the project was the sugar nitrate mixture melted and cooled into an open container with a wick used for the ignition source. The three test groups varied in minor ways, but the difference was enormous. In test group #1 the sugar nitrate mixture was melted into an uncovered container with a fuse as the ignition source. In test group #2 the sugar nitrate mixture melted into an open container with ignition powder covering the top with a fuse going down and into the mixture as the ignition source. In test group #3 the sugar nitrate mixture was melted into a container and had the ignition powder covering the top with the fuse going down in to the mixture as the ignition source, but the container had a top on it. The results varied for the test, but after reviewing, the test with the ignition powder without a top achieved ignition more readily.
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PROJECT TITLE
Recycled Energy

ABSTRACT


     The purpose of this experiment is to find the energy content of hardwood, recycled wood from a furniture store, paper pulp, and peanut shells in order to determine whether recycled waste products are as energy efficient as traditional wood fuel.  I will be using the hardwood, a traditional wood fuel, as my control to compare the three recycled fuels to.  Using recycled fuels is important because it saves the environment from deforestation, which can lead to global warming, soil erosion, and decline in the variety of animal species.


I determined the energy content of each of the four fuels by measuring the heat given off by each fuel in a calorimeter.  My calorimeter had an electric air bellows that pumped a specified amount of air into the calorimeter.  I recorded the mass and temperature of the air going into the calorimeter.  I also recorded the final temperature of the air coming out of the calorimeter.  With this information I was able to use the heat rate equation to find the amount of kilojoules produced by each fuel per minute.  The recycled wood from the furniture store produced 0.4381 kJ/min, the hardwood produced 0.3104 kJ/min, the paper pulp produced 0.2997 kJ/min, and the peanut shells produced 0.2946 kJ/min.  This proves that recycled fuels are just as, if not more, energy efficient as traditional wood fuels.
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PROJECT TITLE
Total Dissolved Solids

ABSTRACT


          Our project is on Total Dissolved Solids (TDS), Total Dissolved Solids are different things like Minerals, Metals, and  Bacteria in your water. The reason we are doing this is to find what type of water is better for you. You may know that the pollution rate in the United States is 500 TDS, that means that if you drink water with a 500 TDS you will get vary sick. What we did was take a TDS meter (ask me to see it) ,and take the protection cap off of the end . Once you do that wipe the end with a tissue, Then get the liquid  that you are testing, click the button at the top to turn it on , then stick the end of the meter in the water, Wait for about a minute and look at the screen , that will tell you the amount of TDS in that liquid, press the button again to turn the meter off , wipe the end again and stick cap back on. We tested 5 different types of water they were fruit 2 0 , Poland springs, Dasani, well water, and filtered. Out of those Fruit 2 0 had the most TDS because of its artificial flavoring. The listed order from greatest amount to smallest was fruit 2 0 , Dasani, well ,filtered ,and Poland Springs. We had fun doing this project and hope to do another one soon. In the future I would add more waters to test and look in to what types of things are in your water.
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PROJECT TITLE
Rust Removal by Electrolysis

ABSTRACT


    This project is about the process called electrolysis. Electrolysis uses electricity to repel rust from an object and hydrogen that makes rust flake off and weaken the metal. My hypothesis is that less solution that is made up of water and baking soda, and less power will remove as much rust as the 2 gallons of water, 2 tablespoons of baking soda and a lot of power will remove. The baking soda is sodium bicarbonate and acts to repel rust from an object. 

    My hypothesis was partially correct because less solution and power got the rust off but took longer than more solution and power. When I did the process using less solution and more power a lot of rust was removed.  I also did the electrolysis process using Gatorade and different power supplies. Gatorade did a very good job of removing rust from various objects. Gatorade is good because it has electrolytes in it so it increased the conduction from the anode to the cathode. Electrolysis would not be worth it if you were trying to restore a rusty nail but if it was an antique that is worth money than it would make sense to restore it. 

    I concluded that it does not depend on how much solution is used but rather what kind of solution and how much power. In addition the 12.5 watts removed a lot more rust than the 7 or 8 watts did.
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PROJECT TITLE
Methyl Mercury Susceptibility in Drosophila Melangostar

ABSTRACT


Male versus female Drosophila melangostar susceptibility to methyl mercury poisoning was tested.  Testing was done to examine if female or male specimens were either more or less susceptible to different amounts of methyl mercury poisoning in their food. Our hypothesis was that females would be more tolerant because they were larger than the male D. melangostar. Different strains of flies were also tested to see if the tolerance levels were the same.  By using past research the amounts of mercury that the flies could handle were known, and thus different amounts of mercury were used to be able to test how many male to females survived.  Larvae were transferred from non-contaminated food to vials that had 0, 5, or 10 micromoles of methyl mercury in the food.  When the larvae developed into flies they were then counted and sexed to have results.  Some strains were found to have males have a higher tolerance level than females while the other strains were inconclusive. Further testing is being done by testing more strains of flies and recounting the same strain.  If a difference is found later testing would be able to try to find a gene that is linked to the female or male that might be the cause of the tolerance levels.
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PROJECT TITLE
Affects of pH in precipitation on growth rate of maple seedlings

ABSTRACT


The purpose of this experiment is to determine the affect of pH level in precipitation on the growth rate of maple seedlings in the North East Kingdom of Vermont.  The indicators used to demonstrate the affects are stomatal density, time of budding, and the change in biomass during the duration of the experiment in each plot. The tested hypothesis is that if a group of maple trees receive precipitation with a pH lower than 5.5 then those trees will have a lower average rate of growth and photosynthetic efficiency than those watered at 5.5 pH.  I am predicting the average stomatal density will be less for trees grown in an acidic environment following the logic that the more efficient the plant photosynthesizes, the more by-products are produced and therefore a greater density of stomates are needed to efficiently transpire the waste products.  The higher the stoma count the healthier the plant.

This hypothesis is tested by observing the changes in growth rate and biomass of two, two hundred tree plots.  One plot will be grown in an environment with a pH corresponding to whatever is naturally occurring, while the other plot if watered only with pH 5.5 H20.  The stomatal density of random leaves will be collected on a regular basis, and the mass of the plants will be determined before initial planting in experiment, and then once again after the growth period of the research project. The trees will be grown under protective covering, in defined growth plots, with experimental conditions applying throughout the entire year, not only growth season. i.e. artificial snow will need to be created to reflect the desired pH on the respective plots.  

The general conclusive opinion one can draw from the above experiment is that under these specific conditions, it is not possible to determine a direct correlation between pH and stomatal density and therefore it is not possible to pinpoint any calculable affect of decreased pH on the growth rate of maple seedlings.  However, analysis of the findings drives the question of the experiment further. A number of potential questions and experimental upgrades and changes have been accumulated through the research, and those findings are the most conclusive of the experiment.
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PROJECT TITLE
Reaction Times

ABSTRACT


        The purpose of my project was to determine if boys or girls will have a faster reaction time. My hypothesis was that males would have a faster reaction time than females. First for my procedure I took a piece of paper and labeled it in centimeters with the ruler. I had 20 males and 20 females sit down and relax all the muscles in their body. They would stick their hand out and keep their fingers at a distance. I held a ruler about an inch above their fingers. At any given time I would drop the ruler. I found a chart online that converted distance in centimeters into time in milliseconds.  After I recorded everyone's time I took the data and made a table. I took the average times of the 20 boys and 20 girls and concluded my report.  I thus concluded that my hypothesis should be denied for girls had a quicker reaction time than boys.
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PROJECT TITLE
Soccer Ball Science

ABSTRACT


          In the 2006 World Cup, held in Germany, Adidas introduced a new championship match ball. The Adidas Teamgeist is completely unique in its shape and technological composition. While the typical soccer ball has a 26 or 32 panel surface, the Teamgeist has only 14. This not only makes the ball more spherical, but also reduces air drag, allowing the ball to fly with more movement or ôKnuckle." And while the seams of a typical soccer ball are hand stitched, the Teamgeist's seams are thermal bonded. The thermal bonded seams greatly improve the ball's ability to resist absorbing water.


So how do these factors affect the velocity of the ball for the average player? Do they really make a huge difference? To test this I designed a simple drop test where the Teamgeist is compared to a typical match level soccer ball. The soccer balls are dropped from an equal height an equal number of times and the data is taken in the form of video footage. Later, the footage is analyzed using athletic analysis software. 


After the test were conducted and the data analyzed I found the results to be inconclusive. However, a second set of tests are planned in which the height of the drop will be increased and the stability of the drop mechanism improved. The new set of results should prove that the Adidas Teamgeist actually does reach the ground faster in a drop test which would mean that it does actually have small differences that affect game play. If the Teamgeist hits the ground more quickly than another equivalently dropped ball, then that means there is a fundamental difference in how the ball reacts in a normal play scenario.
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PROJECT TITLE
Gone With the Wind

ABSTRACT


Water is a chemical compound needed by most plants and animals on Earth to survive. Salt water, or saline water, is water with a significant amount of dissolved salts. Evaporation is the natural process by which water is changed from liquid to gas in temperatures under 100 degrees. 

This experiment was designed to determine if the speed of a fan running at a body of water, the surface area of that body of water and the type of water affect the amount of water evaporated. For the experiment, water was collected and poured into containers, then left out at varying fan speeds for twelve hours each. 

After the experiment, the data was collected, and it was found that though the speed of the fan and the surface area affect the amount of water that evaporated, the type of water did not. The data suggest that the more that air contacts water, the greater the rate of evaporation. This is the case with both increased fan speed and increased surface area. 
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PROJECT TITLE
The Spud Chuckling Wonder

ABSTRACT


Potato cannons are pieces of modified PVC pipe that form a primitive combustion chamber. When aerosol is sprayed in, a grill igniter lights the fumes which will cause an increase in pressure launching projectiles, like kiwis, apples, potatoes, basically anything you can fit in the barrel. The purpose of our experiment was to find if an aerosol with higher combustible ingredients will launch projectiles the farthest. First we cut a long piece of PVC pipe and than a shorter piece of PVC pipe. Then we drilled two screws in the shorter piece of PVC and attached a grill igniter to the screws. So now when you spray fuel in the chamber, the spark makes the fumes ignite to launch the projectile. Next we put PVC primer and cement around the edges to make sure it won't brake when we launch it. After that we wait 24 hours before use to let all the fumes of the primer and cement escape the chamber. Our results came out to have the Right Guard deodorant spray shooting the potato the furthest. The Ether that was shooting the apple went the shortest distance. The reason the potato worked the best was because it had a greater mass and wouldn't fall apart or leave air gaps when it was launched, the right guard worked best because it had more combustible ingredients. The ether didn't work because it ate up oxygen and the apple didn't work because it fell apart. 
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PROJECT TITLE
Bathroom Bacteria

ABSTRACT


          My experiment was to test public and home bathrooms for bacteria  I wanted to see which one was more prone to bacteria. My procedure was to take a swab of bacteria from the flusher and door handles of the men and women's room in a fast food restaurant and my school's bathroom. I also took swabs of the flusher and door handle in my house. I then rubbed the swab on the Augar petri dish covered them and placed them into the schools incubator and let them culture for about a week.


 My hypothesis was, that the public bathrooms and the male bathrooms would harness more bacteria on the flushers and approximately the same amount on the door handles leaving the bathroom, than the home bathrooms and female public bathrooms leaving the bathroom. The flushers in all the bathrooms should contain about the same amount of bacteria. 


In conclusion I found that I was proven completely wrong. My results came out opposite my hypothesis. I found that the most bacteria lives on the bathroom door handle of my house the reason being because the door handle doesn't get cleaned as often as the rest of the bathroom. I also found that even though people think public restrooms are dirtier than private home bathrooms they are wrong because the public bathrooms, in this case, were cleaner than the home bathroom because home bathrooms get cleaned weekly were as public restrooms get cleaned daily and even hourly in some cases. 
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PROJECT TITLE
Plants vs Chemicals

ABSTRACT


  The purpose of my experiment is to see if detergents affect plant growth. I chose this project because I'm concerned about our environment and our planet. I want to make the world a healthier place to live. In my hypothesis, I thought that Simple Green would be the only household product that would help the plants live longer. The other products contain poisonous ingredients, so that's why I think they'll kill the plants sooner. I want to test to see if Simple Green really is what it says, "Good for the environment". I planted corn, radishes, and lettuce seeds, used different liquids for each group, and recorded their growth for two weeks. The data and observations showed me that corn plants grew the best, because the seeds were big and rough, and the chemicals softened the outer shell quickly. In my research I learned about surfactants, a blend of "surface active agents". The radish and lettuce seeds didn't grow as big or live as long as the corn plants. They're smaller and more sensitive to the chemicals that I used. I learned that dish soap is a safer choice for the environment if you're deciding to use detergents. Simple Green worked okay, but it still killed the radishes before week two. In conclusion, cleaners are harmful to our world, and the people living in it. It destroys the plants that don't have big and rough seeds. Soap is better to use in some cases!
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PROJECT TITLE
Oil Based

ABSTRACT


          
The problem I set out to solve for my science fair was which oil binding made the most durable oil paint. I selected a pigment that was a natural compound (iron oxide) and mixed it with four different oils to observed their durability throughout a number of tests. I chose to use linseed oil, mineral oil, cod liver oil, and  vegetable oil. I chose linseed oil because it is one of the more commonly used oil bindings. Mineral oil has a consistency that is only slightly thicker than linseed oil, so I thought that it would make a good binding. Cod liver oil I used because I wanted to see what the difference between an animal oil and non animal oils would be. Vegetable oil I used because it is a common household oil and I had never heard of it being used as a paint binding. 


I combined a tablespoon of each oil with a tablespoon of pigment and painted a four squares of canvas with each  paint. After letting them dry I designated one group of canvas squares as the control. I pinned the second group up outside my house and left them there for 48 hours in temperatures ranging from -10 degrees Fahrenheit to +32 degrees Fahrenheit. The third group I placed 19.5 inches under a 75 watt light for 48 hours, and the fourth group I exposed to water. I placed the painted squares in a tub of water and shook them up, then I let them sit for an hour.  


I did not observe a noteworthy change in any of the painted squares for the light tests or the outdoor tests. I found that the most distinct difference among the oil paints I tested was in the texture of the paint, and the drying time. 
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PROJECT TITLE
Who has the Strongest Hair

ABSTRACT



As you get older, your hair starts to change its color to gray and or white. But does your hair become weaker as you get older? Is male or females hair stronger? This experiment was designed to find out at what age is your hair the strongest and if male or females hair was stronger. Hair samples were collected from various age groups and from both genders. The hair samples were individually clamped into a hair breaking device which I designed. Weight was added to one side until the hair strand broke. I averaged the amount of weight it took for all 3 of the different strands from each person and then categorized the different ages and genders. By comparing the averages, I found that teenage hair is the weakest. Middle age and senior citizens had almost exactly the same breaking weight which was higher than the teenage breaking weight. There was almost no difference between genders for the age groups but I did find that males hair tended to take about1-2 grams more to break, not a lot but still some. One reason why teenage hair could be the weakest is because their hair is going through changes so it could be not a strong. 
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PROJECT TITLE
Is Newer Faster

ABSTRACT


    Windows Vista debuted January 31, 2007. It bragged about being faster by incorporating new technologies; "stuff will happen faster"(ExtremeTech.com). The purpose of this experiment was to find out if Vista would be faster than the previous Windows XP. This involved installing Windows XP to a partition on my hardrive, run all of my tests, reformat the same section on my harddrive, install Windows Vista to the partition, and the run all of the same tests that I had run previously. My results were quite conclusive, showing that XP is faster than Vista. Many tests, like the time the OS takes to startup and shutdown, were quite different from each other, with Vista taking a long time to startup and shutdown, and XP taking much, much less time. Other tests, like the one that tests how many 2D graphical things can be drawn (lines, shapes, etc) in a set amount of time, had XP drawing many more (nearly ten times as many as Vista) in that same amount of time, using the same hardware. I figured this was due to the fact that Vista comes with so many more programs and services running (I left the OS as it was after installed, no tweaking, to replicate the average user) than XP, decreasing performance. Vista is also about 8GB installed, while XP is about 2GB. That is why XP was proven to be much fast than Vista.
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PROJECT TITLE
Affects of Gasoline, Ethanol and Diesel Emissions on Two

ABSTRACT


When fuels are combusted they produce a by product. In some  fuels such as gasoline and diesel, the by products are bad CO2, Sulfur,  nitrogen, and other harmful things. It is common knowledge that the  combustion of fossil fuels is detrimental t o the environment, but it is also known that when ethanol a cleaner  alternative is burned in automobiles it produces less power, requireing  more fuel to go the same distance. So I have been testing how fuels  (Ethanol Diesel and Gasoline,control being no  fuel burned) when burned in equal energy (BTU) amounts affect plants in  a terrarium.  My hypothesis was: If 10 drops of diesel, 11 drops of gasoline, and 16  drops of isopropyl are burned in an enclosed tub containing two  different C2 plants ( 1 Palm Neanthe Bella, and 1 Begonia rex) every  day for 20 days, leaving two extra tubs as controls, and recording the changes of each plant every 5 days, then the  ethanol would have the least effect on the plants, because ethanol  produces the least amount of CO2, also ethanol has the least amount of  other chemicals in it, making it release fewer by  products when its burned.   What I Found: I found that plants are effected by the fuel emissions  in their environment. The data produced showed that diesel and gasoline  effected the plants equally. Both causing the Begonias to lose 15  (diesel) and 17 (gas) leaves compared the oth er terrariums, which gained 14 (Control 2), 23 (Control 1), and 29  (Ethanol) new leaves and lost none. The heights of the plants were also  effected by the fuels. The Begonia for control 1,2 and ethanol had a  height gain of 3.75cm over the 20 day period.  While both of the fossil fuel plants lost height; -1.25cm for gasoline  and -2.5cm for diesel. The palm results varied much more, with Control  2 gaining 0 cm, Gasoline gaining 1.25 cm, Control 1 and diesel both  gaining 2.5 cm, and ethanol gaining an impressive 3.75 centimeters.  The most interesting set of data is the ethanol data, it showed that  emissions seemed to help the growth of both plants, especially the  Begonia. When you look at the Begonia data, the number of leaves it  gained 29, higher then Control 1 which gained 23  new leaves. The ethanol effected the Palm only slightly, growing more  new leaves (5) then Control 1 (4), while Control 2 had 15 new leaves,  highly abnormal for this type of plant. One thing about the ethanol  palm was the tips of the biggest leaves were t urning brown like they were being burned, but the flame was not  underneath them. So it maybe an error or it maybe a negative side  effect of the ethanol emissions.   I also observed that the diesel and gasoline both completely covered  every surface including the inside of the bag, the outside of the tub,  the top soil, and the plants themselves with a thick layer of soot. The  soot came off with effort so I had to sc rap the soot off a leaf on the plants to observe their color and  texture. The ethanol and controls were completely clean and clear.    What I will be presenting at the science fair is the data and the  plants themselves. The changes are visually astounding even several  months since the experiment.
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PROJECT TITLE
Trebuchet Tech

ABSTRACT


 Historically, trebuchets have been used as attack and defense weapons. The physics behind this project is the conversion of potential energy to kinetic energy. The purpose of my experiment was to first successfully build a trebuchet that could launch spheres of about 2 mm's. I then wanted to see if I could generate a mathematical formula that could predict how far a sphere would travel based on its mass.


The trebuchet I built was based on several different designs. I custom built it to optimize the conditions of my experiment. I gathered 9 different spheres with variable masses with the same diameter. I launched seven of them and obtained an average distance for each. I then used these data points to generate a mathematical formula correlating mass and the distance traveled. I used this formula to predict the distance that two other spheres would travel.

After performing this experiment, I found that I could generate an accurate mathematical equation to predict distance based on the mass of the sphere. Once I had created the best-fit line, I used it to predict how far my remaining two spheres would travel. I launched these two spheres and found that my equation was very accurate. The two data points fell almost exactly on the curve. My hypothesis was proved correct. There is a correlation between mass and distance for my trebuchet.
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PROJECT TITLE
The Effect of Chemicals on Plant Vasculation

ABSTRACT


          The purpose of the experiment is to determine the effects of various chemicals on plant vasculation.  The independent variable is the chemical used, the independent the condition of the flowers.  The plants are placed in 5 separate containers, three flowers of three different types' daisy, carnation, and tulip.  The chemical treatments added to each container based on advice from the internet and the florist were: a control (pure water), aspirin, a penny, florist's powder, and seltzer.  The plants are then observed everyday and slices of their stem made every other day.  The results showed aspirin degrades the plants uptake of water possibly by constricting the vascular bundles, seltzer by providing Co2 and the florist's powder by adding sugar improved the uptake of water, and the penny had little effect either way.  The possible sources of error could have been the inconsistent water levels and chemical concentrations or the unverifiable age of the plants used.
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PROJECT TITLE
Piezoelectricity and its Modern Applications

ABSTRACT


          
In this project, I examined the piezoelectric effect and its possible application as a new renewable resource in roofing tiles.  I tested five PZT (lead-zirconate-titanate) nickel-coated materials in four different experiments.  First, I tested the number of drops/second.  Then, I tested the effect of drop size on the voltage (mV) of the materials.  Next, I tested the hypothesized effect of setting the materials at a 45 degree angle (as if on a slanted roof).  Finally, I tested the drop height's effect on the voltage.  I noticed a general positive trend in the data, proving most of my hypotheses correct.  The height experiment proved that the higher the drop falls from, the greater the voltage output.  The drop size experiment resulted in the bigger drops producing greater voltages.  Then, for the drops per second experiment, it was clear that the more concentrated the ôrainfall," the higher the resulting voltage.  However, for the angle drop experiment, I was incorrect in my hypothesis.  I had stated that the thicker the material, the greater the voltage.  However, it was the second thickest material that resulted in the largest voltage.  I believe that this occurred because the small drops could have a greater impact on a material that was a little bit thinner (more sensitive), but it was still thick enough to generate more electricity.  Consequently, I believe that with more experimentation and more time, I might be able to determine even more accurately the best material for application as a new alternative energy source.
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PROJECT TITLE
The Effects of Caffeine and Glucose on the Navigational Ability of Mice

ABSTRACT


        In this experiment I tested to see the effects of caffeine and glucose on the navigational ability of mice by first administering either a caffeine solution or a glucose solution to the mouse and then releasing them into a straight line maze. The caffeine solution consisted of one 50mg caffeine pill crushed and mixed with 25ml of water. The glucose solution consisted of one 4 gram glucose pill crushed and mixed with 25ml of water. The solutions were administered to the mice in increments of 0, 1, 2, and 3 drops by means of a dropper. 

        For this experiment, my hypothesis was that if caffeine and glucose are given to mice in quantities of 0, 1, 2, and 3 drops, then their time to find the exit out of the maze would decrease with higher doses because when caffeine and glucose are administered to mice, their body functions such as heart rate and brain activity will increase resulting in the mice being able to run faster and exit the maze more quickly. For the caffeine data, the average control time to exit the maze for the mice was 5.5 seconds. For one drop of caffeine, the average time to exit the maze was 5.5 seconds. For two drops, the average time was 4.5 seconds. Finally, for three drops of caffeine, the average time was 4 seconds. Overall, the caffeine data supported my hypothesis because as caffeine was administered to the mice, their average time to exit the maze decreased. According to my background information, caffeine side effects cause changes in the body functions of mice. These side effects include and elevated heart rate as well as an increase in blood pressure (Gold & Korol, 1998).

        For the glucose data, the control time for the mice to exit the maze was 6.5 seconds. For one drop of the glucose, the average time to exit the maze was 5.5 seconds. For two drops of glucose, the average to exit was 4 seconds. Finally, for three drops of glucose, the time to exit the maze was 3 seconds. Overall, the glucose data also supported my hypothesis because as more glucose was administered to the mice, their average time to exit the maze also decreased because like caffeine, glucose also raises the heart rate and blood pressure (Gold & Korol, 1998). In conclusion, based on all of my data and background information, the data supports my hypothesis.
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PROJECT TITLE
E-Coli in Champlain Valley Water Sources

ABSTRACT


Water samples were gathered from NUMBER locations throughout the Champlain Valley and examined for traces of the bacteria Escherichia coli.  The presence of E. coli in a water sample is a common indicator of fecal contamination and used as a model organism for bacteria.  By conducting these tests can indicate the overall bacterial contamination of the water.  Water samples were gathered from a variety of water different water sources and tested for the quantity of E. coli using an E. coli membrane filter procedure.  This test will provide data about the E. coli contamination levels in water which is used as a direct indicator of the water quality.  This water quality will provide information as the safety of using the water.
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PROJECT TITLE
Does Music Affect a Person's Blood Pressure and Heartbeat?

ABSTRACT


The purpose of this project was to figure out what type of music changes the blood pressure and pulse of a 7th grader the most.  In the beginning we thought faster music would increase the blood pressure and pulse and we thought slower music would decrease it and that came out to be true.  We had ten test subjects and had them listen to five music genres: rap/hip hop, techno, rock, alternative, and classical.  We took their blood pressure and pulse before and after listening to each music genre.  One of the variables that could have affected our results was the mood of the test subjects.
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PROJECT TITLE
Music's Effect on Pulse

ABSTRACT


The purpose of this project was to determine how the heart rate of a middle school student was affected by different types of music.  My hypothesis was that rock or metal would increase the subject's pulse, and classical music would probably decrease the pulse since it is low tempo,

The procedure for this project was to sit the person down at a desk and test their pulse with a Pulse Monitor.  Then I had the person put on earphones and listen to a certain type of music for one minute.  After a minute, the pulse was taken again.  

My results differ from my hypothesis.  Classical and rock music probably showed the most difference in the subject's pulse.  Classical music sometimes increased the pulse of the subject.  Metal and rock also showed a big change by decreasing the pulse of some of the subjects.  

In conclusion, this project did not support my hypothesis.  Some of the reasons for this were that some of the test subjects were maybe distracted or pressured when being tested.  They also could have been running around before they were tested which could have affected the data.  Yet, other than those problems, the data was mostly similar to my hypothesis.
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PROJECT TITLE
Food Glucose and You

ABSTRACT


Diabetes is where the pancreas, an organ in your body, stops working.  The pancreas on a normal person's body produces insulin.  Insulin breaks the carbohydrates or the sugars you eat down into energy and delivers it to cells in your body.  The food you eat and how many carbohydrates it has is a very important part of diabetes because you have to know how much insulin to give for the amount of carbohydrates you eat.  It is important to control diabetes because the diabetic is a lot healthier.  If you don't control diabetes you could see complications with your heart or other important organs like your kidneys.  My purpose of this experiment is that I will find out which way is better to control diabetes or if it makes a difference, very controlled way or controlled but not as precise with my measurements of carbohydrates.  The steps you take are you do one week eating very healthy food and being very precise and one week where you aren't as precise and guess on how many carbohydrates you ate.  Then you write down all your glucose numbers for each week, and lastly compare your blood glucose numbers.  My results showed that the healthy and more precise week showed a 23% decrease in my glucose numbers so that the glucose numbers were better.  When you weren't as precise they weren't as good.  They were better when you were more precise and ate healthy because you had more control over your glucose numbers.  You knew exactly what you were eating and how many carbohydrates there were in the food so you can give the right amount of insulin for the food instead of guessing and finding out later that the amount was not correct.  I concluded that when you more precise and ate healthy your numbers were better.
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PROJECT TITLE
Popcorn and Temperature

ABSTRACT


For my science fair project I wanted to find out whether the temperature of popcorn kernels affects how well they pop.  My prediction was that the warmer kernels would pop better because they would be warm so it would give them a head start in the microwave.  I researched what causes popcorn to pop so I could figure out why the popcorn popped the way it did.  When I performed the experiment I counted out 1200 kernels and put 100 in 12 containers.  I put three in the fridge (6oC), freezer (-12.2oC), oven (48.4oC), and at room temperature (19.5oC). I left them there for an hour.  I took them out and popped them in the microwave for three and a half minutes.  I counted the amount of kernels that popped and didn't pop and put them in the data table and graph.  I figured out that the warmer kernels did indeed pop the best at an average of 85.  I was surprised that the kernels in the fridge popped better on average than the kernels at room temperature. If warmer kernels pop better, then the room temperature ones should pop more than the ones in the fridge.  Knowing that popcorn will pop better in a warmer environment could be helpful to many people because if they store it in a warm temperature then the amount of popcorn will most likely be greater and there will probably be less kernels wasted because they didn't pop.
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PROJECT TITLE
Where There's Smoke There's Fire

ABSTRACT


              Our project was about how different types of fabric react to fire. We did two experiments; the first was testing how pre-made flame resistant fabrics react to fire. We used Flame Resistant Flannel Polyester, Flame Resistant Polyester, and Flame Retardant Knit Polyester.


The second was to figure out how much untreated fabric would burn with and without different types of treatments. These treatments were Borax, Baking Soda, and Table Salt.


When the flame resistant fabrics were set on fire, only the Flame Resistant Polyester went into an open flame. The Flame Resistant Flannel Polyester burned the least at an average of 19.9cm. The Flame Retardant Knit Polyester burned at an average of 19.9cm. The Flame Resistant Polyester burned at an average of 19.7cm. The Untreated Cotton Material burned an outstanding average of 0cm left.


When it was tested with Baking Soda, it broke apart and was very smoky, it turned out to be the worst treatment. With Borax, the fabric burned all the way. Table Salt is the best out of the three treatments, because it took the longest to burn, but mainly the home remedies didn't stop the fire. The untreated fabric burned very quickly compared to the other fabrics. So, if you are looking for what kind of treatment to use for your pajamas: just get pre-made resistant material.
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PROJECT TITLE
Age versus Memory

ABSTRACT



Humans have three different types of memory storage. One of types of storage is called Sensory Information Store. Sensory Information Store stores information like feelings and information and can hold the information for three tenths of a second. The second type of storage is called the Short Term Store. The Short Term Store stores information like the last sentence that you read or a phone number you look up before you dial and can hold this information for only a few seconds. The last type of memory is called Long Term Store. Long Term Store holds information from your life it can hold this information for the rest of your life.


The purpose of this experiment was to find out which grade level can remember more shapes. I did this by showing the students one at a time the ten shapes for fifteen seconds then taking the sheet away and giving them fifteen seconds to tell me all the shapes they can remember. When I was done I found the average number of shapes that each grade level, by adding up all the shapes to get a total then dividing it by ten,  and discovered that the seventh grade boys remembered the most number of shapes. The grade levels with the second most number of shapes remembered was tied between the third grade boys, the fourth grade girls and the eighth grade girls. This tie happened because all of them had an average number of shapes remembered of 6.2 shapes. In conclusion the seventh grade boys were the smartest.
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PROJECT TITLE
Acceleration of Ice Melting

ABSTRACT



The effect of the difference in the rate of ice melting depending on the surfaces  of what ice is around and upon seems to relate to events in the environment that have been occurring in our times.  The purpose of this experiment is to test and observe the difference in the rate at which ice melts when one is placed on a dark surface much like the ocean, or a white surface, similar to ice.  By doing this, the experiment will show and hopefully give people a better understanding of the melting of glaciers and polar ice caps.  The hypothesis was that, because darker colors absorb more light energy, the dark container with the ice in it would have more heat energy in it than the white container, causing it to melt at a faster rate.  


This is done, by first freezing two pieces of ice that are of equal size.  Then, using two containers, one for each piece, they are placed under a light, where after a certain time interval, have the amount of ice lost measured for each by pouring the water into a measuring cup.  This is repeated until both are completely melted.  


There were several sources of error, but nothing that would cause significant change in the data.  The first was that because the measuring cups were somewhat hard to see the level the water was exactly at, the measurements could possibly be slightly off but no more than half a milliliter.  Secondly, when pouring water into the cups not all the water may have dripped out, causing the measurements to also be slightly off.  But this would cause barely any change.  Lastly, was the fact that the rooms were not at the same temperatures every time.  They were very similar though.  This wouldn't really cause any problems with my data since the experiment is to compare rate rather than the melting at a particular temperature.  


If this experiment were to be continued, it would become more complex.  One possibility is to create a more complicated model such as using water instead of just colors.  Another possibility would be to research the effect this would have on sea levels and possibly create a map showing this change.  


After doing this experiment, the data shows that the ice in the blue container melted faster than the ice within the white container at nearly every interval.  This proves the hypothesis made previous to the experiment correct and that ice surrounded by much ocean water or terrain, such as rock or dirt, would melt faster than ice that is among a bright surface such as more ice that hasn't yet had any melting occur. 
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PROJECT TITLE
The Effect of Time on the an Eyewitness's Report

ABSTRACT


This experiment was to test the accuracy of eyewitness reports over time.  The reason this experiment was important is that people hold so much faith in Eyewitness Reports. I wished to find out if this faith was justified. This was done by showing 18 people a short video clip from Who Framed Roger Rabbit? and questioning them on 3 different days over a course of five days. My hypothesis was that over time less and less information would be retained. I found out that over time people did forget the details of my video clip. People remembered less than 50% by day 2 and 30% by day 5. My hypothesis was supported. This shows that eyewitness reports are not 100% correct. If I wished to further my investigation, I would try to find out if gender affected memory or have more trials in my investigation.
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PROJECT TITLE
Which Fossil Fuel Produces the Most Heat?

ABSTRACT


          Fossil fuels are used in our world daily for many things, like running cars and heating homes. I am trying to see which fuel (gasoline, kerosene, motor oil, and diesel) produces the most heat. My prediction is that gasoline will produce the most heat. To answer this question, I created a calorimeter and burned the four fuels to heat 50 mL of water. My results were that gasoline produced the most heat, kerosene produced the second most, and diesel produced slightly more then motor oil. Therefore, gasoline is the best of the four fuels.
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PROJECT TITLE
Spider Cannibalism

ABSTRACT


     This investigation sought to find the effect of population density of spiders (the independent variable) on one of the most prominent impediments to mass spider farming: massive spider loss due to cannibalism (the dependent variable) that is often independent from any real hunger. 

     Spiders were kept together in 350 cubic inch containers and fed normally. Groups of one spider, two spiders, and six spiders were tested with the one spider test acting as a control. All events of cannibalism and aggressive encounters for the first twenty minutes were recorded on paper and often on video. Each test ran for four days. The total numbers of cannibalisms or other instances in which a spider was found dead were compared to time, the number of aggressive encounters observed in the first twenty minutes, and total starting population. 

     No deaths were observed in the control test, one was observed in the two spider test, two were observed in the four spider test, and two were observed in the six spider test. Two pieces of data stood out. The first is that only two instances of cannibalism took place in the six spider test, even while the number of aggressive encounters was significantly greater than that seen in the four spider test group (each additional test of a larger population density seemed to bring 2-4 more aggressive encounters in the first twenty minutes). The other is that the ratio of cannibalism deaths over total population did not increase but stayed equal at 25% of total starting population between the two and four spider test groups and actually dropped slightly in the six spider test group to 17%. 


     The weekly feeding session took place before the six spider trial, which may account for the lack of cannibalism deaths. The steep linear increase in aggressive encounters but the actual decline in the ratio of cannibalism deaths over total population could mean that spiders in the six spider test were so closely spaced that they may have been afraid to focus wholly on a single conflict or pursuit of a potential victim. During observation, spiders were also unable to easily pursue a victim since their territory would quickly become occupied by an adjacent spider in their absence. Finally, it is worth noting that cannibalisms were wholly perpetrated by two large, dominant spiders and that cannibalism was sometimes independent from hunger and not inflicted by a shortage of food, at least as illustrated by one of the two perpetrators that consumed two spiders in the space of two days.  

     The results were largely unpredicted, since it was thought that the ratio of cannibalism when compared to population would increase. Also, population density was predicted to have a more dramatic and uniform effect. It may be beneficial to the understanding of this data to conduct tests of even higher population densities, or tests lasting seven days apiece with a feeding at the beginning of this period. Even with the true effects of population density on cannibalism revealed, this variable may still have an untold importance to web production per individual and spider growth rate, both of which would be important determining factors in experimental spider farming. 
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PROJECT TITLE
Is Chivalry Still Around?

ABSTRACT


The purpose of my project was to determine if gender affected whether a person would hold a door open for another person.  I hypothesized that women would hold the door open more often than men.
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PROJECT TITLE
Lungevity

ABSTRACT


Have you ever lost your breath from talking too fast? Singers make a living  of losing their breath by talking, only with notes! Everyday singers must  exercise their lungs through specific exercises and specific breathing  patterns. As a singer and an athlete, I see the work of both these groups of  people. Singing is a skill to be mastered, just as any sport. After singing  in a select group, I learned that singers take lessons for years and years  to learn when and how to breath and other skills. As an athlete, it was very  difficult for me to understand this breathing method, and I am still unable  to breath like a "typical" singer. Singers use the lower part of their lungs  and their diaphragm, a muscle system below your lungs, connected to your  ribs. Even though we all use this vital muscle system, singers must learn to  utilize it to the fullest in order to optimize their breathing while  singing. This made me wonder what the pulmonary (or lung) function of  singers is in comparison with athletes. To test this hypothesis, I found several athletes, singers and inactive  individuals (as a control) and them through a series of four tests known as  the pulmonary function tests. These tests can be used to determine  bronchitis, lung disease, pneumonia, or athsma. However, overall lung  function of any individual can be determined. I put every individual through  the match test, the forced expiratory time test, the peak expiratory flow  test, and the spirometer inhalation test. The match test tested to see if  the individual was able to blow out a match with his/her mouth wide open.  All athletes were able to blow out the match, while all but two male and  female singers were unable to do so. The inactive females had two  individuals who were unable to blow out the match while there was only one  inactive male who could not blow out the match. In the forced expiratory  time test, the subject exhaled as much air and as fast as possible with  his/her mouth wide open. This was timed and the average of the three times  was recorded. Male athletes had an average time of 3.44 seconds while in  females it was an average time of 2.77 seconds. The average exhalation time  for male singers was 2.99 seconds while in females it was 2.32 seconds. The  average time for inactive males was 2.16 and in females it was 1.78 seconds.  In the peak expiratory flow test, the subject had to forcefully exhale with  lips tightly around the mouthpiece of a peak flowmeter. The average of three  readings was recorded. The average reading (in liters per minute) for the  male athletes was 564.8 and in females was 452.8. For male singers, the  average was 431.9 while in females it was 332.6. In inactive males, the  average liters per minute was 496.9 and in females it was 403.4. Lastly, in  the spirometer inhalation test, the subject had to inhale as much air as  possible while their lips were tightly around the mouthpiece of a  spirometer. The amount of time the ball spent suspended in the tube was  multiplied by the dial reading (210 ml/sec) to get ml of air inhaled. The  average inhaled volume by athletic males was 684.2 ml while in females it  was 525 ml. The average inhalation volume by male singers was 468.3 ml while  in females it was 357.2 ml. Lastly, the average inhaled volume by inactive  males was 361.3 ml while in females it was 291.8 ml. Although I hypothesized that athletes would excel in all of these exercises,  followed by signers, followed by the inactive individuals, part of my  hypothesis was proven wrong in my results. 
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PROJECT TITLE


ABSTRACT



The purpose of this lab was to study the effects of global warming on the growth rates of plants.  This experiment about the potential consequences of raised CO2 levels was chosen because it is very appropriate for the times we live in.  The average temperature of the atmosphere rose 0.6 degrees Celsius over the course of the 20th century.  The primary cause of global warming has been found to be an increase in the emissions of CO2 and other gasses in the atmosphere.  These gasses are the result of the burning of fossil fuels, the destruction of forests, and agriculture.  The buildup of these gasses produces the greenhouse effect.


An increase in global temperatures will cause a series of ever intensifying changes, including an increase in sea level, increased rainfall, floods, heat waves, and droughts.  Warmer temperatures will also fuel increasingly more violent storm systems, causing a global increase in the number of hurricanes and tornados.  Long-term effects include the melting of the polar ice caps, massive international crop shortages, an upsurge in tropical diseases, the weakening of the Gulf Stream, and species extinctions across the globe.


My Hypothesis-If the amount of heat and greenhouse gasses is increased, then the growth rates of the plants will increase and the amount of water vapor will increase.  


This experiment was accomplished this by creating a contained environment where the atmospheric conditions created by the greenhouse effect could be exaggerated.  4 bean seeds and ten parsley seeds were placed inside two peat cups and covered by plastic soda bottles.  One of these bottles contained a dish holding 10 grams of baking soda and 20 milliliters of vinegar.  The combination of vinegar and baking soda produced CO2, creating atmospheric conditions similar to the way they will be if global warming continues at its present rate.  The other group of seeds served as a control group. A thermometer was placed in each bottle, and over the next ten days the temperature, the growth of the plants, and the amount of water vapor were observed and recorded.


After examining the data I accepted my original hypothesis.  The data clearly showed that plants exposed to increased levels of CO2 grew at a faster rate than the control group.  However, while on the surface it looks like the CO2 had a positive effect on them, upon closer examination it became clear that the plants were not in a good way.  They were certainly taller, but they were much less healthy than the non-CO2 treated plants.  They were very weak, to the point where touching them made two of them collapse.  Some of them had begun to decay, falling apart at the tops of the stems and dropping their pods early, and all of them were slimy to the touch.  There were only mild occurrences like this in the control group.  This was likely because the plants in the CO2 treated group were forced to grow at an accelerated rate.  Since they were growing faster than they normally did they did not have enough time to build up sufficient tissue, causing them to weaken.  When this scenario is transferred to a worldwide scale it becomes clear that it could have a disastrous effect on agriculture around the world.  Crops will grow taller and farmers will mistakenly think that their plants are doing better than usual. 
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PROJECT TITLE
Which Glue Works Best in Different Temperatures?

ABSTRACT


The purpose of this project was to not only test the adhesive quality of different glues, but to also determine if temperature affects the adhesiveness of each different glue.  I chose to use Titebond Original, Titebond II, Gorilla Glue, Epoxy, and wood glue.  I used three different temperatures.  My hypothesis was that Gorilla Glue would perform the best in all three temperatures just based on their marketing slogan.  My hypothesis was not supported, and depending on the temperature you are working in, Titebond glues are the strongest.
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PROJECT TITLE
Subliminal Messaging

ABSTRACT


          Subliminal Messaging is a way to subconsciously influence people.  It made me wonder if it really did work.  I hypothesize that subliminal messaging does work because it was banned in the 1950's.  I will test it by making a DVD with a subliminal message on it, surveying someone and showing him or her the DVD.  Then I will survey them once again having at least one of the questions relating to the message in the DVD.  It turned out that it did work but not very well.  The person's average hunger only raised one point on a scale of 1-10.  So the results could just be coincidental
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PROJECT TITLE
Music and Concentration

ABSTRACT


The Mozart Effect is a name given to the finding that classical music improved college students' performance  on spatial reasoning tasks.  Music also has been found to have many other benefits, such as regulating the blood pressure of heart surgery patients and helping dyslexic students read better.  Music and spatial abilities are both processed on the right side of the brain, which may have something to do with why one can affect the other.  This study was designed to find out how 12-14 year old students think music effects their concentration on homework and how often they listen to music while doing homework.  Also, the study looked at what effect different types of music/noise had on students' performance on a spatial task, since more middle schoolers listen to rock than classical music.  A survey found that most students listen to music ô most of the time" or ôalways" while doing homework and, think ôit helps a little" with their concentration.  Boys listened most frequently to rock, followed by rap music; girls listened most frequently to rap, followed by pop and country.  In the second part of the study, students completed tangrams (ancient Chinese puzzles) while listening to different types of music or sound (classical music, rock music, white noise or silence).  Practice effect and the effect of tangram difficulty was controlled by rotating the order of the tangrams and also rotating the order of the type of music.  The results were surprising. The students completed the puzzles most quickly and accurately while listening to white noise and classical music, followed by rock music, and performed worst when nothing was playing (silence).  This seems to support the Mozart Effect and more. It suggests that some types of music and even noise can improve performance, at least on spatial tasks, and that perhaps the students are correct that it helps their concentration.  
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PROJECT TITLE
Color Studies

ABSTRACT


      J.R Stroop's Stroop Effect states that when you look at a word you see both its color and its meaning. If these two pieces of information are in conflict you have to make a choice. Because prior experience has taught us that the meaning of a word is more important than the color it is written in, we tend to say what is written instead of the color it is written in. When two things compete for attention in the brain it becomes hard to concentrate on the thing that the brain is not hardwired to do. Interference occurs when you try to pay attention to the thing that you brain is not hardwired to do because it goes against what your brain is used to. If you try to name the color of a word the word itself can interfere. This experiment was designed to find out how fast someone can process the information set before them. To test the Stroop effect I created two posters, one poster had each word written in the corresponding color the other was written in a different color than the color that was spelled out. I had twenty people read the first poster aloud and timed how long it took them to read through all of the colors of the words on the sheet. I had twenty different people read the second poster and asked them to say the color that the word was written in, not the color that the word spelled. My results showed that it took longer for the subjects to read the sheet with the words that didn't correspond than to read the sheet that did. From this data I concluded that interference between the word the word and the color slowed down the speed at witch a person could process the information before them.
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PROJECT TITLE
Schema on the Brain

ABSTRACT


The purpose of my experiment was to find out if people have preconceived ideas. For example, when someone says kitchen, does the subject have an idea of what the kitchen looks like before they see it? 

 The first thing I did was to make all the slides. Three slides without primers and 4 with primers. Then I gave the subject 30 seconds to memorize the first slide. When 30 seconds was up I had them do a fairly extensive math problem. Then I had them circle the objects they remembered seeing in the slide on a list. Finally, I repeated this until they had completed all the slides.  

I found that people made more errors when recalling objects shown with a primer, proving that people do have preconceived ideas. Most people made more mistakes on the slides with primers than the ones without. The most common mistake was circling the sink on the list for the bathroom however; there was no sink in the bathroom slide. This proves that people have preconceived ideas because most bathrooms do have sinks in them, so when people see or hear the word bathroom they relate a sink to the room. The primers give the subject a chance to have a preconceived idea. When they recall what was in the slide they recall objects in there preconceived picture instead of the slide. On average people made 35% error in recalling objects that had primers. But they only made a 10% error in recalling objects without primers.
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PROJECT TITLE
Dog vs Man

ABSTRACT


            The purpose of this experiment is to find out if a dog's mouth is cleaner than a human's mouth. My hypothesis is that the dog would have less bacterial growth on the Petri dish. I took a sample of the dog's mouth, my brother's mouth and my Dad's mouth with a q-tip and swiped some on a Petri dish. I took another sample only this time I had my brother brush his teeth..  I put the Petri dishes in an incubator for three days at 99 degrees F. It turned out that the dog's mouth had the most bacterial growth. After the dog, it goes my brother with out his teeth brushed, then my brother with his teeth brushed and then my Dad. In conclusion my hypothesis was disproved; a dog's mouth is definitely not cleaner than a human's mouth.
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PROJECT TITLE
Media Effect

ABSTRACT


Most magazines say that women and girls are going on diets even at a younger age and that the media targets women the most because our self-esteem goes down very easily. The purpose of this experiment was to see what age does the media start to have an effect on people's looks and behaviors. I took two students from each grade going from 1st to 8th, gave them a survey, then asked them to make an out fit of their choosing out of pieces of clothing that I cut out. I took a picture, after that they looked at a magazine then made another one of their choosing.  The media is somewhat true; but no one at this school went on or has been on a diet at a young age. My results were mixed, the younger kids were more observant then the older kids and the younger kids answered the questions I thought the older kids were going to. My final results were that young kids really do not go on diets as much as magazines say that they do and the not many older kids go on diets either.
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PROJECT TITLE
Fabulous

ABSTRACT


        After spilling marinara sauce on one of my favorite thermal shirts, and being unable to remove the stain, I began to wonder if the pH level of laundry detergent affects the breakup of a stain. 

During my experiment I tested four different laundry detergents. I cut thermal material up into forty pieces. I tested the pH level of the four detergents. Then I stained those forty pieces (ten pieces at a time) of material by pouring 1/4 tsp of marinara sauce onto each piece, working it in with a spoon in a circular motion ten times. After this I let the stain set for fifteen minutes. 

I then washed these ten pieces in the washing machine with the directed amount of detergent. Following this, I put them in the dryer to dry. I repeated these steps for the three remaining detergents. When all the pieces of stained material were washed and dried, I compared them and made a scale ranging from one to ten with one being the best and ten being the worst. Finally I collected all my data, in hopes of proving my hypothesis to be true.  
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PROJECT TITLE
It's All Relative...Or Not

ABSTRACT



My project was conducted in order to see if there may be a genetic link between germs in the mouths of parents and children.  I thought that there may be a genetic link or predisposition to harbor certain germs in children due to their genetic connection with their biological parents. In order to see if there may be this kind of connection, I swabbed the mouths of a child and her two biological parents.  I then swabbed two dishes of nutrient agar, which transfers the germs onto a material which enables them to grow.  After letting the germs grow for two weeks, I photographed the dishes and assessed the germs that had grown.  I then compared the types of genes on each dish to look for similarity between the dishes' contents.  I found that each parent and the child each share one common germ, and both parents and the child share two common germs.  Additionally, both parents shared a common germ.  Based on my findings, I can conclude that there is no genetic link between germs from parent to child. If there was, both parents, who are not genetically connected, would not share a common germ.  The commonalities were most likely caused by eating the same kinds of food. Further genetic testing may or may not confirm my own results.
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PROJECT TITLE
Reduction of infection due to introduced information

ABSTRACT


The common cold (mainly caused by the Rhino virus) can be spread in a few different ways, through the air and directly into nasal cavities and from direct contact (skin to skin or infected surface to skin). I am taking a group of students and educating them on the how they get infected (contact to eyes or nose).  They will be measuring the times they get sick and comparing that with the number of times that my control group gets sick.  I will be collecting this data by a two a week survey.  From the amount of data that I collect I will be able to determine how affective the introduction of information is on high schools kids.  Hopefully reducing the amount of sick days and cost spent on doctor visits and medication.   

The information will include clear concise ôreal life" prevention methods (avoiding direct contact with eyes and nose.  Also if this is necessary to sanitize hands before).  Also the correct hand sanitation procedures (hand washing and how to use waterless hand sanitizers).     
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PROJECT TITLE
Does size effect a car in speed and distance?

ABSTRACT


        The project was to take two wind up cars that are the same make but are two different sizes and race them. {Ones smaller than the other.} The speed was recorded for each one. The distance was also recorded for each one and averages were figured out for both also. The hypothesis was that the smaller car would go faster than the bigger one because it weighs less. Also that the smaller car would go further than the bigger one because again it weighs less, it has less air resistance and it has less friction. The results were that the smaller car went faster and further than the bigger car. The average distance for the smaller car was 12.52 feet. The average distance for the bigger car was 11.8 feet. The average speed for the smaller car was 2.97 seconds. The average speed for the bigger car was 3.9 seconds. Therefore my hypothesis was correct. I think that this happened because the smaller car weighed less, had less air resistance and had a lot less friction.
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PROJECT TITLE
Which picture can remember longer, black and white or color?

ABSTRACT


In this experiment, I am going to test between black and white picture and color picture to determine which you can remember longer. I choose this topic because I am interested in art and also felt that the results from this experiment could be helpful to people who work in advertising. Along the highway, in states other than Vermont, there are many billboards. They could be black and white or in color. I want to determine which one is more effective to viewer results in their business. Also shop owners could use the results from this experiment to help them decide what type of sign either black and white or color would be better. For this experiment, I want to find out if black and white or if color pictures, are more easy to remember.
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PROJECT TITLE
Bacteria Killing Comparison of Common Products and Methods

ABSTRACT


The effectiveness of commonly used bacteria killing products, such as iodine, chlorine, and boiling water, will be used to determine the greatest success.  Chlorine is a commonly used pool cleaning substance, but the best choice for bacteria eliminating is to be discovered.  Chlorine is harmless at small amounts, but can be very harmful for drinking if a concentrated amount is added to a small volume of water.  Iodine has been known to kill bacteria since the early 1900's but does not kill bacteria immediately, instead a period of time has to be allowed for optimal success.  A question faces people that wish to clean a water supply, and that is what the most effective bacteria elimination method is.  Samples of bacteria infested water will be acquired from a water supply in Vermont.  Water will be carefully measured, and effective amount of chemicals as told by experts on water purification will be added to water in order to kill the bacteria.  Samples will be taken to a health laboratory, where the results from the different samples are to be received.  Samples will be compared to pure water and bacteria water from source, and results will prove that one method is more effective than the others.  The most effective method for water purification is desperately needed in some places of the world in order to save lives.
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PROJECT TITLE
How do energy drinks affect the heart rate of Daphnia?

ABSTRACT


In our culture today, many questions have arisen as to whether or not various energy drinks, such as Red Bull, are beneficial to one's health. Do they, people wonder, really enable you to "unleash the beast" (to quote Monster Beverage Company's slogan) or to "party like a rock star!" (Rockstar Energy Drink's advertising tag)? In completing our science fair project, we set out to answer that very question. Rather than experiment on humans, however, we chose to conduct our research on daphnia, commonly referred to as water fleas. What makes these creatures so substantial, though, and worth experimenting upon, is that their skin is transparent, making them ideal for examination under a microscope. The project itself was designed so as to find out how various energy drinks would affect the heart rate (beats per minute, that is) of a daphnia's heart. In doing this, we more or less (after obtaining the necessary materials) put the daphnia under a microscope and gave it one milliliter of the designated energy drink (in our experiment, we also tested the effects of energy drinks at 50% and 10% strength, that is to say, we diluted them with water) giving it a minute to absorb the liquid and then measuring its heart rate over a 20 second period. Our hypothesis stated that each respective drink would affect the daphnia in a unique way, depending on the amount of caffeine within that drink. In this manner, we concluded that the energy drinks with the highest concentration of caffeine would increase (or so we thought, at the time) the heart rate of the daphnia the most. Little did we know that the drinks would indeed affect their heart rate, but, in some cases, not necessarily increase it. We simply thought that, depending on the amount of liquid we gave the daphnia, their heart would continue to beat faster and faster until it eventually just stopped altogether. This prediction proved itself to be wrong, however, as in the majority of our tests, the bpm would increase to a point, at which time it would, as if reaching a climax, peak, and then gradually slow down until it simply stopped. Unfortunately, these made our results all the more erratic, as on some, the pattern stated above would occur (fast heart beat, then slow, and eventually death) and on others, it would just continuously beat, sometimes at a slow rate, and others at a fast rate. It's worth noting, however, that 56% of all the specimens that we gave full strength energy drinks to, died within the 60 seconds we gave them to absorb the energy drink they had previously consumed. Thus, we were not able to measure their heart rate, and simply left it as zero (or, in some cases, they would die while their heart rate was being measured, in which case we used the number that we had left off at, before their death, that is). Is it safe to assume that all of our specimens would have, if given enough time, died from the effects of the energy drinks? Most likely, yes, but, frankly there is no way of knowing without conducting more research. If given the opportunity, we surely would have done so, and attempted to make our data all the more accurate.
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PROJECT TITLE
Effecting Electro

ABSTRACT


          Like most plants, green beans plants need water, sunlight and soil. They should be planted about 3" away from each other and 21/2-3' away from each other in rows. You must make sure to have the plants watered at least two times a week, when it is dry. After about 60 days they will start to produce seeds.


The purpose of this experiment was to see how the bean plants reacted to electromagnetic and magnetic fields. Also, to try to relate this experiment to cell-phone use and living under power lines and the theory of them negatively effecting humans.


I bought seeds and divided them into three groups. The first group was planted in a pot between two magnets. The second group was in a pot with an electromagnet that I had made. The third group was in a pot and non-subject to any field. I watered them regularly. After two weeks I had enough results to see a conclusion.


The plants with the electromagnetic field grew faster than the other two but the non-exposed plants caught up, within the tail end of the week. The magnetic field-exposed plants practically died because the magnets had been placed so close to each other, that  when the plants sucked in the water, they expanded and were crushed. All the plants had the same thickness of stem except the magnetic-exposed plants. They were thinner and flimsier. They, also, had lagged in growth. If humans and plants are anything alike, then electromagnetic fields should have an effect on us considering the acceleration of plant growth on the electromagnetic-field exposed plants.
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PROJECT TITLE
Understanding earthquake recurrence intervals

ABSTRACT


             The 2004 Boxing Day Sumatran 9.0 magnitude earthquake and consequent tsunami brought into sharp focus the need to understand potential geohazards. The Oceans Research Priorities Plan and Implementation Strategies for the Next Decade highlights the need to understand natural hazards, how they initiate and evolve so we can apply that knowledge to develop hazard risk assessment as well as develop models, policies, and strategies for hazard mitigation. My science project will focus on strike slip faults and outline how we measure recurrence intervals for large faults. For example, what is the earthquake recurrence interval for major fault systems in Southern California? Is the time since the last great quake greater than or less than the earthquake recurrence interval for the Southern San Andreas?


Hypothesis: Does earthquake magnitude scale with the time since the lat great quake? That is, as the time between earthquakes increases so does the magnitude of the next earthquake because the amount of accumulated stress should increase. Answers to these questions will improve seismic hazard identification.  


 With a simple block model, I illustrate how increased stress will lead to increased sliding of a block. This experiment simulates how more friction across a fault can allow a fault to support higher levels 0of stress and thus a greater time interval between failures. The results of our block experiment illustrate how more stress across a fault could lead to a larger earthquake. In addition, our experiment shows that the relationship between shear stress (stretch in the spring) and displacement of the block was independent of the grit of sandpaper (material properties). 
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PROJECT TITLE
The Significance of pH

ABSTRACT


           The purpose of this experiment was to explain the significance of pH. To show this I altered the original pH value and checked for iron precipitates. To accomplish this I used five beakers. I poured two full of 50ml of hard water, two more of 150ml of treated water and the last with deionized water. One treated water beaker and one hard water beaker were tested for iron precipitate by lowering the pH and creating a more acidic environment. These were my acidic tests. The next series of beakers were tested under basic environments. I used the second treated water beaker and hard water beaker and tested for precipitate when the pH was raised to create a more basic environment. The data analysis showed the acidic tests did not have the effect on creating a precipitate and conversely the basic tests did. This was remarkably shown in the hard water tests by the color of the water post-basic and post-acidic. The post basic solution was a glowing color of orange. In conclusion, the pH does not undergo as many changes to a solution containing iron as does the basic pH's effect.
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PROJECT TITLE
Sweet and Salty

ABSTRACT


              My experiment was finding out if salt or sugar dissolved faster in different liquids. Edible salt, also called table salt or just salt, is a mineral. It is one of very few rocks commonly eaten by humans. It is a crystalline solid, white pale pink or light grey in color, obtained from sea water or from rock deposits. The term "sugar," in non-scientific use means sucrose (also called "table sugar" or "saccharine") - a white crystalline solid disaccharide. Commercially-produced table sugar comes from either sugar-cane or from sugar-beet. The purpose of this experiment, in addition to learning weather salt or sugar dissolves faster in various liquids, is to learn how molecules interact in a solution.


To conduct this experiment, I labeled some plastic cups with "salt" or "sugar." Then I put 1/2 a teaspoon of salt in the cups labeled "salt" and 1/2 a teaspoon of sugar in the cups labeled "sugar." Finally I added the liquid I was using and timed how long it took the salt or sugar to dissolve, recording my results and then comparing my data. I repeated all of that for every liquid.


My results were that in every liquid the sugar dissolved faster. Both salt and sugar dissolved fastest in ginger ale, probably because it is carbonated. The sugar probably dissolved faster because it comes from a plant and salt is a mineral. That means the salt is probably harder to dissolve.
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PROJECT TITLE
The Effect of Phosphorus on the Cyanobacteria Microcystis

ABSTRACT


          Cyanobacteria, commonly known as blue-green algae, can be both unpleasant and harmful to the environment and the health of its surrounding species.   In recent years, dense blooms have increased worldwide, and they have been a concern since the 1990s.  In Missisquoi Bay, these blooms have caused serious problems.  I will therefore use the phosphorus level in the bay as a base for the levels in my experiment.  Most studies state that an increase in phosphorus leads to an increase in cyanobacterial blooms because it is an important source of nourishment for the bacteria.  Fertilizer runoffs, manure, sewage, and industrial wastes add phosphorus to the environment.

I will observe the growth of cyanobacteria in three different levels of phosphorus.  The lowest level will be 0.00625 ml/liter, the medium level 0.025 ml/liter (which is the same as it is in Missisquoi Bay), and the highest level will be 0.1 ml/liter.  These are in a ratio of 1:4:16, and there are 5 flasks for each level.  All the materials used that have come in contact with the cyanobacteria have been autoclaved.  I am using a media that I have made, but the chemicals have been provided to me by my mentor.  I am using the cyanobacteria Microcystis, which is commonly used in cyanobacteria studies.

I predict that an increase in phosphorus will lead to a proportional increase in cyanobacterial blooms.  To measure the growth of cyanobacteria, I will be using light penetrance as measured by a turbidometer.
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PROJECT TITLE
Fruit and Vegetable Power

ABSTRACT


The project I chose is how much electricity fruits and vegetables contain.  I chose to use cucumbers, apples, tomatoes, lemons, potatoes, tangerines.   My hypothesis was that the lemon would have the most electricity because it had the most electrolytes.    I inserted the ends of a multi-meter into opposite sides of each fruit/vegetable and recorded the readings.  As the project went on, I realized that the cucumber was a very close competitor for the lemon.  I also noticed that the other fruit that I predicted to have a lot of electricity had the second lowest voltage.  In conclusion, if I had to use any fruit or vegetable it would have to be a cucumber.  Unfortunately the cucumber only gives off about one volt of electricity, so it would take 75 or 80 cucumbers to power a basic light bulb.
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PROJECT TITLE
Modification of Metabolism in Bess Beetles

ABSTRACT


          The first two laws of thermodynamics state that energy cannot be created or destroyed, but can only be transferred in one form to another.  Thus, my project idea is based on the idea that if a beetle's intake of food is exchanged with something else, this could affect its metabolism, and could also affect its strength.  

One possible area of study is to affect the beetles' diet, which will then determine how much of a role its diet plays in its strength.  In this scenario, the suspected source of the beetle's strength would come from their muscles.  The plan would be to feed one set of beetles' food different from its expected diet; foods such as sugar or even maple syrup will do.  It is hypothesized that the change in diet would increase the beetle's strength.   

To test the effects that the experimentation will produce on the beetle, it would be logical to test its strength.  One such way of doing that would be to simply hook weights to a beetle, such as oxen are yoked to a cart, etc and add successive weights to find the limits of the beetle's strength.  Over time, we should be able to see whether or not the change in diet of the beetle affects its strength, and from there we should be able to determine certain key factors to its strength.             
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PROJECT TITLE
Musical Memory

ABSTRACT


        The purpose of this experiment is to determine whether music has an affect on people's memory.  Also, if music does affect one's memory, I hope to determine how different types of music have different affects upon one's memory.  Memory is the ability of humans to deposit, persevere, and recollect information.  I believe that music does have an affect upon one's memory.  Of the three types of music, classical, rock, and music of a foreign language, I believe that classical music will help one's memory while rock and music of a foreign language will hinder one's memory.


In order to carry out this experiment, I have devised four sets of memory tests.  Each set consists of two parts.  The first part has a list of names that the subject will study for a minute.  The second part has the individual recall as many names as possible from a larger list of names that has the original names from the first list mixed in.  The first set of the memory test will be the control and there will be no music exposed to the subject.  The other three sets of memory tests will be under the influence of the different types of music.  

 
 From the data I've collected so far, music does have an affect on people's memory.  Compared to the control, in all cases, the results of the memory tests with rock music have been worse.  About one third of the test results with classical music have been better than the control while the rest has been worse.  With the test results with music of a foreign language, the test results have been also been worse compared to the control, but not as extensively as rock music.  There have not been any results where the control and a type of music have been exactly the same.  
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PROJECT TITLE
Pole Vaulting Helmets

ABSTRACT


Since I, Timothy Lens, am a pole vaulter, I want to make pole vaulting a little safer.  Pole vaulting is an extremely fun sport, but it is also very dangerous.  Many people get injured each year participating in this sport.  There is a high risk of head injury in pole vaulting, due to body orientation when you are launched in the air.  As many as 43 

catastrophic head injuries have occurred in the last 30 years.  However, countless non- fatal accidents have occurred that, with the proper equipment, could be prevented. 

I tested the maximum deceleration of six materials in an effort to find materials that would "cushion" the head the best when it impacts the ground, so that minor head injuries can be prevented and major head injuries could become less severe. The six different materials that I tested were gel insoles, Styrofoam, memory foam, the padding inside a football helmet, springs, and "camping-mat" foam.  I did this by attaching a 4 in by 6 in. block of the material to a sliding apparatus.  On the sliding apparatus (which can be raised vertically up to 1.58 meters) are two accelerometers, which measure the maximum acceleration (or in the case deceleration) of the head.  This test is supposed to simulate and measure the impact of the head, with protection around it, hitting the ground. 

I predicted that the combination at the gel insoles and the memory foam would work the best at slowing down the deceleration of the material.  I thought this because I thought that the gel would absorb most of the shock of the impact, and the memory foam will collapse slowly, so that it will decelerate the head at a safe rate. 

In the end, my prediction was incorrect.  The combination that worked the best was the memory foam and the football helmet foam together.  It was slightly better than the gel insole/memory foam combination, but it was a difference that might make a difference if incorporated into a helmet.  By taking these results and incorporating them into a pole vault helmet, I could make pole vaulting a little safer. 



NAME(s)
Elyssa Leverenz
PROJECT

NUMBER
B09

SCHOOL
Mater Christi School
GRADE
7

TEACHER
Jess Archer



PROJECT TITLE
Bach vs. Potter: A Comparison of Plants

ABSTRACT


This project, in its present form, is the result of playing music, isolating from sound, or speaking to plants and its positive and negative result on the plants.  I believed that playing music to the plants would improve the plants' growth and overall healthiness.

One cup of rye grass seed was planted in twelve separate containers, split into groups of four and placed in three separate containers.  Every day for two weeks at approximately 7:00 PM (EST) one hour of music (classical) and speech (Harry Potter Book 5) was played to the plants in the "Music Only" container and the "Voice Only" container.  Nothing was done to the "No Sound" container.  Every three days height measurement was taken.

The "No Sound" container grew faster than the other two containers, growing 1cm larger than the other two containers. "Voice Only" came next, as it grew 0.5cm faster than "Music Only".  Each plant finished the experiment with close to 14cm.  

The results were quite contradictory to my hypothesis.  I conclude that playing music to plants stunts their growth, even if only a little.  Speaking to the plant is not good either, but the best way to grow plants is by isolating them from noise.
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PROJECT TITLE
To Twine or Not To Twine

ABSTRACT


  The purpose of the project was to find out if Scarlet Runner pole beans wrapped counterclockwise (their natural coiling direction) would grow better than a bean forced to grow clockwise.  In order to tell which plant grew better the height of all the plants would be measured and after the experiment had been completed the plants would be uprooted and weighed to determine the mass.  




  Twenty beans were grown for four weeks with ten plants coiling counterclockwise and ten  growing clockwise.  These plants were potted in Miracle grow potting mix in twenty party cups that had holes in the bottom of them  that drained excess water out of the plants roots when watered.  This pot was placed in another party cup so the water that drained out of the first cup would not drain on the floor.  The plants that were going to grow counterclockwise were assigned the color red while the experimental plants that would be forced to grow clockwise were assigned the color blue.  When the plants had grown so that the two bottom leaves had spread out and the tendril had begun to coil upwards it was time to start the experiment.  The experimental plants were forced to grow clockwise by taping the tendril to the pole and the string that the bean was climbing up.  This is when the plant would most likely experience thigmotropism, which is the response of a plant to a contact stimulus.  Since the beans growing counterclockwise were growing naturally it wasn't necessary to tape them to the pole and string because that was that was the direction in which they wanted to coil.  


 Every other day the length of the tendril was measured in cm from the point at which the tendril comes out of the plant above the two large bottom leaves.   All through out the experiment the beans that grew counterclockwise grew better and had more uniform and efficient coiling habits than the beans that grew clockwise.  


 At the end of the experiment the beans that grew counterclockwise had an average height of 67.8 cm while the beans that grew clockwise had an average height of 47.7 cm. The beans that grew counterclockwise had an average weight of 21.6 grams, while the plants growing clockwise had an average weight of 20 grams. Also two weeks after the experiment was completed a few of the plants that grew clockwise started to grow flowers and the plants that counterclockwise started growing flowers 4-5 days later.  This might signify that the plants that were more stressed were diverting their limited energy to earlier seed production. Some of the errors in the experiment could have been strangulation of the tendril through taping, uneven amounts of sunlight to the plants, and writing down the heights of the plants inaccurately.


 Scarlet Runner Pole beans are genetically programmed to grow counterclockwise and if prevented from doing so will continually attempt to redirect and grow in that direction.  Interfering with this habit causes the plants to be stressed. They are more likely to not grow as tall,  exhibit nonuniform growth, have less amounts of vegetation, and attempt to grow seeds quicker.  However, even though the plants will fruit earlier the amount of fruit will be much less because the plants do not have the full amount of side stems.
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PROJECT TITLE
Reaction Times

ABSTRACT


Reaction times differ in people because of the way the brain functions or what sport they play. Hockey players depend on their reaction time to focus, so I wanted to see if they have faster reaction times than other athletes. To see if hockey players do have faster reaction times I tested college men and woman players, then compared them to high school athletes. Testing them required catching a ruler and the length was recorded by the amount in inches they caught. High school track athletes did better than hockey athletes. This could be because of some errors or track just has faster times. I am testing more track athletes to see if certain types of track athletes are faster.
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PROJECT TITLE
The Effects of the Hepatitis B X Protein and Hepatocyte Growth Factor on Cell Migration

ABSTRACT


           The Hepatitis B X (HBX) protein, which is present in many liver cancers, has been shown to increase cell migration and invasion.  Hepatocyte growth factor (HGF) initiates liver organization by promoting hepatocyte cell scattering and regrouping into organized structures.  During three-dimensional migration, cells are either rounded or elongated in shape.  Analysis of preliminary data with a hepatoma cell line that controls expression of HBX with a drug, showed that without HBX, cells migrated and switched between elongated and rounded morphologies.  Addition of HGF to non-HBX-producing cells resulted in predominantly elongated morphologies.  Clumps of cells first scattered and later formed clusters.  When HBX was expressed, but HGF was absent, cells were more frequently in the rounded morphology.  When both HBX and HGF were present, more cells appeared in the elongated morphology, and the cell net displacement and net average velocity were increased. These cells scattered in the presence of HGF, but regrouped into clusters to a lesser extent.  We propose that HBX increases the rate of morphological switching in the presence of HGF with the result that a higher proportion of cells are rounded at any time. If true, the increased invasiveness associated with HBX may be through cells escaping the formation of organized structures induced by HGF.  Individual cells may invade more quickly than grouped cells can.  Thus, a possible treatment to halt the spreading of liver cancer would be to disrupt the mediators responsible for the morphological and dispersion changes.
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PROJECT TITLE
Energy and food

ABSTRACT


    The problem that I tried to figure out was: "Do different types of food have different amounts of energy?" I figured out the amount of calories in each item by building my own calorie meter. Then from that I figured out how much energy was in each item.

     Before I started burning items I figured out what I wanted to burn, which was pepperoni, bread, and nuts. Pepperoni was my fat group, bread was my carbohydrate group and nuts were my protein group. This is what I found out about the items when I was researching them.

     My hypothesis was that foods with the most energy will burn the longest or (have the most calories). Leading up to my experiment I had to build my calorie meter and dehydrate all of my food items so they would burn easier. For my experiment I did four trials of each food item. I burned the items with my calorie meter and measured the temperature with a TI-84 graphing calculator that had a temperature probe. I had to take the temperature change from the 100 milliliters of water and multiply it by 1000 to find the calories required to produce temperature change in 100 milliliters of water. Then take the mass of the object and divide it by the calories required to produce temperature change in 100 ml of water, to find the calories per gram. Then I averaged all the data and made a chart. From doing this experiment I found out that nuts burn the longest and had the most calories per gram. So my hypothesis was proven right. 
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PROJECT TITLE
The effects of different types of music on the health of bean plants

ABSTRACT


I tested the effects of exposure to different types of music on the  growth and health of kidney bean plants.  My hypothesis was, "If I test  the affects of hard rock, techno, and classical music for 90 minutes a  day on the growth of kidney bean plants, using no music as a control, and with all plants receiving the same  amount of sunlight and water, than I believe the plants will grow in  the ascending order of health: hard rock, techno, no music, classical,  because the rhythms and instruments use in classical music have been shown to have a good effect on plants, while those  of rock music have been shown to have adverse effects. All of my  background information said that in prior experiments of this nature,  rock music always had an adverse effect on plants, and classical music improved their growth.  Dr. T.C. Singh found  that classical music made plants grow twice as fast as plants with no  music (MacKay, 1995), and Dorothy Retallack grew plants exposed to rock  music, and they all died shortly (Robertson , 2005).  My data, however, shows rock music improving the health of  these plants, and the classical music had very little effect, but what  effect it did have was negative.  I never found any background  information regarding techno music's effect on plants, but my data showed that it has very negative effects.  All of my  plants increased in growth at a steady pace over the course of the  experiment, although some at a higher rate than others.  The kidney  bean plants that were exposed to no music (the control) had the highest average daily growth rate of 3.69 cm a day.  The  plants exposed to classical music grew an average 3.42 cm a day, those  exposed to hard rock 3.35 cm a day, and those exposed to techno 2.85 cm  a day.  For the majority of the duration  of the experiment, the plants being exposed to hard rock music were  growing the best, but finished second overall for average end height,  at 27.4 cm.  The plants not exposed to any music finished in the lead  by a nose at 27.9 cm.  The classical plants averaged an end height of 26.05 cm, and the techno group was in a  distant last with 21.4 cm.  The rock group ended with the highest  average number of leaves, with 5.6.  Techno ended with 5, and the  control and classical groups tied for third place with 4. 8.  Also, I thought it was worth mentioning that one of the plants from  the techno group was deformed, and had a second little plant growing  out of it.  My hypothesis was not supported by this data.  In reality,  the order of ascending health was: techno,  classical, no music, hard rock.  My background information and I were both way off from this data.
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PROJECT TITLE
Click

ABSTRACT


There are several different ways to train horses. The two most common ways are negative reinforcement or removal reinforcement and reward reinforcement or positive reinforcement. When you use reward reinforcement, you motivate your horse to repeatedly perform the correct behaviors by offering them something they enjoy in return. Reward reinforcement is taught by using a clicker and sometimes a target. The clicker is used as communication between the horse and the trainer, because when the horse hears "CLICK" it means YES you are doing what you are supposed to. An example of removal reinforcement is if you want to move you kick him until he responds and moves forward, then you remove the pressure of your leg. With reward reinforcement you would stop kicking your horse when he moves, but you would also give him a reward or a treat. This experiment is designed to find out whether or not I can affect my horse's behavior using reward reinforcement rather then removal reinforcement. I preformed my experiment by showing my horse the target, made out of a wooden dowel and a red buoy, and as soon as he touched it I would click the clicker and reward him with a treat. I did 6 trials, and the trials had three sections to them. The sections included the amount of time it took for him to touch the target 10 times, then I changed the position of the target and timed how long it took to touch the target 10 times, and finally I said "touch" just before I presented the target to my horse. After I finished my experiment I graphed the average time for each trial. Then I studied my results. For the first trial my horse's average time to touch the target was 2.5 minutes. His second trial was 1.5 minutes, his third trial was 1.4 minutes, his fourth trial was 1.2 minutes, his fifth trial was 1 minute, and his last trial was 1.1 minutes.  My horse 's average time mainly decreased over the trials because he started to understand what I was asking him to do (touch the target). Also he realized that every time he touched the target he would be rewarded with a treat so he was motivated to touch the target. Also my horse's time increased over some of the trials because he got bored and decided not to pay attention.
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PROJECT TITLE
Determining a Correlation Factor for Insulin Dependent Diabetes

ABSTRACT


Diabetes is a chronic metabolic disease that causes great health, disability and

financial cost. It affects 17 million Americans, 2 1/2 million of whom are insulin

dependent. Since it is difficult to deal with these people need any kind of help

they can get. I believe the insulin dependent diabetic would benefit if they could

develop a correlation between their elevated blood sugar and the amount of regular

insulin they need to correct it. I proceeded to test an insulin dependent subject by

adding calories to his noon-time meal, testing his blood sugar two hours later,

attempting to correct it with a bolus of regular insulin and checking the results an

hour after that. The results were compared and a correlation factor was determined

for that patient. The data supported my hypothesis, since blood sugars were lowered

a predictable amount each time a bolus injection of regular insulin was used. There

are those that can use this correlation factor, with the approval of their

physician. I believe they will have a greater success in their daily diabetes

self-management.
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PROJECT TITLE
What Color is Seen First - Black or White?

ABSTRACT


         I was researching how the eye reacts to black and white visual illusions. I'm trying to figure out which color jumps out at you from the illusion first. My hypothesis was that black would be seen the most, or first. I got together 3 illusions that had 2 images hidden in them and 20 kids, 10 girls and 10 boys. Then, one person at a time, I showed them the 3 illusions. When the results were tallied, out of 30 tests for girls, 19 saw the black image first. For the boy tests, 22 out of 30 results said black was seen first. In conclusion, my hypotheses were correct. Out of 60 tests, 41 results were black.
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PROJECT TITLE
What's Your Reaction

ABSTRACT


 Purpose- the purpose of my project was to see if talking on a cell phone had an affect on someone's reaction time. 

Hypothesis- I thought talking on a cell phone would increase the time it takes to identify and react to my questions. 

Experiment- to perform my project I first found 20 test subjects and an assistant. I explained to them that I will be showing them a card and they have to touch an identical card while I time them. I showed them a card and recorded the times; I had three trials for each test. The next test was one where my assistant called the cell phone I had and talked to the person who was taking the test, having a simple conversation. I performed the same test and took down the times for each of the three trials. Next I had my assistant call them again, but this time my assistant asked them math problems. As they answered the questions I preformed my test and took down the times for each of the three trials.

Results- my results showed that when on a cell phone the subject had a slower reaction time than when not on a cell phone. Also a majority of people had a slower reaction time when on a cell phone and being asked mathematical problems. 



NAME(s)
Will McCormick
PROJECT

NUMBER
P35

SCHOOL
St. Francis Xavier
GRADE
8

TEACHER
Catherine Richards



PROJECT TITLE
Hovercraft Heights

ABSTRACT


  In my experiment I tried to find the better sized holes to keep the hovercraft hovering. The purpose of my experiment was to see whether 11/4 inch holes in the skirt of the hovercraft would cause the hovercraft to hover higher than 5/8 inch holes. I believed that the 11/4 inch holes would cause the hovercraft to hover higher because it would release more air keeping the hovercraft higher off the ground. To test this I built a hovercraft and tested each of the holes with no weight, 115 pounds, and 175 pounds and recorded how high the hovercraft was each time. I found that the 5/8 inch holes were able to hover higher than the 11/4 inch holes. I believe this happened because the air was released at a higher pressure so the hovercraft hovered higher.
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PROJECT TITLE
The Corrosion of Painted Car Metal Versus the Effect of Wax

ABSTRACT


This experiment concluded that wax has an effect on the corrosion of metal when submersed in a salt solution for extended lengths of time. In doing so, this project utilized zinc sheet metal, which is primed and painted to represent the corrosion of metal on a car and then applied different types of waxes (Synthetic and Carnauba) to show the affect wax has; submersed in a salt-water solution for 120 hours for the corrosion to occur. There were various trials done of each sample of specific metal. Sample types of painted metal include versions of: non wax metal, carnauba waxed metal, and synthetic wax metal. Over the course of this experiment, the following conclusions have been made with sufficient data: wax corroded a lot more than the waxed samples of metal, yet, the synthetic waxed and carnauba waxed samples corroded but in comparison, there it is not sufficient data to conclude that either wax protects against corrosion more/ less. Since each sample of metal is different in its own way (nicks, paint thickness, and wax thickness), it creates variable in determining which wax protected the metal against the act of corrosion the best. This experiment is deemed a success in which the hypothesis is proven true on some points and wax did have a major affect on the corrosion process when submersed in a salt solution over a period of time.

NAME(s)
Jazmin McNeill, Leah Bank
PROJECT

NUMBER
GP02

SCHOOL
Green Mountain Union High School
GRADE
8

TEACHER
Allan Garvin



PROJECT TITLE
What Color Light Shines the Brightest Through Fog?

ABSTRACT


       Fog lights are a very popular motor vehicle accessory.  This brings up the question: What color light shines through fog the brightest?  We hypothesized that red light would shine the brightest through fog.  To answer this question we measured the amount of light that penetrated our milky watery substance.  We found that the normal color light was the brightest because it had nothing filtering it.  Only the clear light shone through at its full potential.  Our results mean that the orginal clear color shines through fog the brightest.
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PROJECT TITLE
Sun Trap: The Compound Greenhouse Effect

ABSTRACT


I believe we will be able to focus the sun's energy to heat the compound (inner) greenhouse to temperatures above temperatures outside the greenhouse substantially and store (trap) the heat energy for later use. I believe that the photovoltaic system that I include will be able to store light for later use. I think that the sun's energy contains heat and visible light (different energies). The experiments may be able to separate and store much of these forms of energy. 

The first step of my project in building the Sun Trap (Compound Greenhouse) was to find magnifying glasses (sheets).  The next step was to find a container that would not melt when exposed to the magnified sun. I decided upon a glass pot cover. Then I placed the sheets on an angle tilted to focus the suns energy on the inner greenhouse (glass pot cover).  I placed the PV cell into the aluminum container.  Then placed the inner greenhouse over the PV cell. Then placed the magnifying sheets at an angle to form an A frame. I then taped the A frame together and enclosed the ends with aluminum foil. Finally, I placed a thermometer through the A frame of the outer greenhouse into the inner greenhouse (glass pot cover). Then I put a thermometer outside the Sun Trap (Compound Greenhouse). Then I placed the Sun Trap (Compound Greenhouse) and thermometer out in the sun and checked the temperature every hour. 

The Sun Trap (Compound Greenhouse) was moved to roughly track the sun as it moved from east, through south, to west. Something I found was that the PV cell actually got so hot that it melted.  

The temperatures difference was the greatest when the sun was not obstructed by clouds, rain, or snow. I concluded that the sun trap actually had hotter temperatures in the inner greenhouse, and that the sun's energy could be stored for light at dark. I need to work on developing an insulation system to retain the heat that is trapped in the inner greenhouse longer. And extend the hours of data collection.  

I have purchased a weather station kit with two digital thermometers with computer software to automate the data collection process for 24 hour data collection. 

The next improvements that I will be making to the Sun Trap (Compound Greenhouse) include improved insulation, a stone base, and the automated data collection.  
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PROJECT TITLE
How Running on Different Surfaces Affects You

ABSTRACT


    The purpose of this investigation was to determine how a runners knees and ankles would be affected by running on different surfaces. The hypothesis states that running on harder surfaces like asphalt and tile will have a more dramatic and potentially harmful effect on the runners knees and ankles than running on surfaces that have more flexibility or give, like a treadmill or carpet. The independent variable in this experiment is the firmness of the surface. The dependent is the pressure exerted from the runners foot to the knees and ankles, and the control is the surfaces.

    To conduct this project, runners were gathered and asked to run 200 meters on pavement, a treadmill, and stationary on the carpet. These runs were filmed and transferred to the computer where they were put into a Power Point format to be evaluated. The runners' feet were also traced in a heel-toe stance, and a pose stance. These tracings were evaluated to determine the surface area of the runners foot. This information was then put into the formula S=F/A (Stress = Force/Area). This formula determines the force exerted by the runner according to their body weight. The surfaces were then researched: how and what they were made of, physical therapists' recomendations on what surfaces to run on and which to stay away from, and injuries that could happen as a result of running on a given surface. 

    On an unvarying surface like asphalt or concrete, the runners body is subjected to exactly the same force with every strike of the foot. Not only is the stress of this step exaggerated by the hard surface, but it is also repeated because the mechanics of the step are exactly the same. Same-surface and hard-surface running makes the runner strong in one area and weak in all the others. This, therefore, makes the runner more vulnerable to injury. An example of this is iliotibial band syndrome, a muscle imbalance caused by a relative weakness of the gluteus maximus and minimus. Shin splints, compartment syndrome, periosalgia, and stress fractures are other conditions caused by running on hard surfaces without change. The soloution to these running problens if to get off the asphalt and concrete. Humans have evolved very complex reflexes that can keep runners upright on nearly every surface, so, for the best results, a runner should run on soft, constantly changing surfaces. 

   There are three major running styles: the heel-toe stride, midfoot running, and pose running. In a heel-toe stride, the heel hits first then the runner rolls the wieight forward through the foot. Midfoot running is much like heel-toe running, but the middle part of the foot hits the ground first. Pose running keeps the body upright so the shoulders, hips, and ankles stay aligned, and the ball of the foot hits the ground first. Pose running handles the runners weight differently making the ankles work harder and the knees work less. Pose running redirects the force which could make running on hard surfaces bearable, if not better for you, but only with this style of running. The data indicates that pose running is the most effective, best for the runner, and most like backward running (which is better on the runners knees and ankles than forward running).
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PROJECT TITLE
Does Gravity Make You Shrink or Grow During The Day?

ABSTRACT


    The project I did was, does gravity affect the height of a person throughout the day. My helper and I did the same thing for the first twelve hours of our experiment. For the next twelve hours one of us would lay down and the other would stand. We measured ourselves every four hours during both parts of the experiment. We did the test two times and our results matched. My results were that you shrink a half an inch every four hours when you stand and grow an inch every four hours when you lay down.
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PROJECT TITLE
Solar Power

ABSTRACT



Solar panels absorb light energy and turn it into fuel for our electric toys and tools. But not everybody uses solar power, in fact, hardly anybody uses it. Scientists continue to find new and better ways to harness it, and hopefully soon it will be our main source of fuel, as the world is running out of oil. But solar panels have one main problem; they run off the suns light which is not always out. Luckily, most charge batteries to keep them running over the night. And maybe, in a few years, they will be able to run off moonlight too. This experiment was designed to see at which angle that sunlight hits a solar panel will put out the most voltage. To do this, I built an object, (I really do not know what else to call it), that I put the solar panel on so that it could rotate to different angles. I then measured how much voltage each angle output, going by increments of five degrees, starting at 90 degrees and going down to zero. I tried this experiment three times for each angle and was able to get fairly close measurements. I concluded that when the solar panel is parallel to the light, it outputs the most voltage, but not by much. The reason that I didn't get the exact same answer for all three trials for each angle is that my way of measuring the angles was not so exact, and I probably could have got it more.  
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PROJECT TITLE
Do Plants Grow Better Hydroponically Or In Soil?

ABSTRACT


 
I chose to do this experiment because I found hydroponics to be an interesting topic to research. I wanted to test if alternate ways of growing plants without soil actually worked as well as the common soil, water, and a growing light source. I then created my hypothesis accordingly, since this was such a new discovery: Radishes should grow better in soil for after germination, they do not have to adapt to such harsh conditions as hydroponics present.


I bought radishes to experiment on being such fast growing and easy for immediate observation. I then germinated them in two warm paper towels for two days and until all had sprouted roots. Soon after filling two plastic potting trays with soil and vermiculite, I planted half the sprouted package into each tray. After adding seven drops of mineral solution to the water of my homemade hydroponics machine, which I made out of the common plastic container, bubbler, and tubing, I started to observe the changes. Nothing dramatic happened right off, but as the weeks slowly went by and I watered the soil radishes, exposing both trays to twelve hours of growing lamp light, I soon took notice in the soil radishes grew faster and longer than the hydroponics.


I concluded that my hypothesis was right. The radish seeds grew better and faster than that of the hydroponics' radishes, possibly because the soil offered more support, where the hydroponics grew straight up, small and slow. I was surprised that the hydroponics grew at all, I half expected them not too grow. It was an interesting experiment. 
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PROJECT TITLE
Buffers, Benefit, or Bust?

ABSTRACT


Acid rain affects many different aspects of life on earth. One of the most important impacts of acid rain is on soil. It carries away nutrients and increases the solubility of toxic materials, making it easier for plants to uptake them. The most common means of preventing acid rain damage to soil is the application of lime. Lime is not the only amendment added to soil, however. The purpose of this experiment was to find out how effective some of these common soil amendments (lime, wood ash, 5-10-5 fertilizer, bone meal, and oyster shells) are at buffering soil against acid rain. 


Topsoil was collected from a random spot in my back yard. Two teaspoons of each of the five soil amendments (lime, wood ash, fertilizer, bone meal, oyster shells) were added to five different 250ml samples of topsoil. The mixtures were then allowed to sit for two weeks to allow the amendments to take effect. The pH of these mixtures was taken before conducting the rest of the experiment. When the two weeks were up, 100ml of each mixture were placed in five different bottles with a cheesecloth filter over their mouths (100ml of soil with no amendments added were placed in a sixth bottle as a control). 100ml of 4-5 pH nitric acid (one of the three acids present in acid rain) was poured through each of the six bottles of soil, filtered out, and tested for pH. Samples were then taken out of each of the six bottles and allowed to dry. After being dried, each of the samples was tested for its pH.


Most of the soil mixtures experienced a pH change of one or less after the acid had passed through it. The control and bone meal mixtures experienced no pH change at all; they remained at a pH of 6.5. The lime, oyster shell, fertilizer, and wood ash mixtures all dropped in pH. The lime mixture dropped the most (1 pH), followed by oyster shells and fertilizer (.5 pH each), and wood ash (about .25 pH). Although the lime mixture suffered the largest reduction in pH, it remained the most alkaline throughout the experiment. The fertilizer remained the most acidic mixture throughout the experiment.  


Since the control retained its pH, it can be concluded that the buffers occurring naturally in this soil are the most effective. Bone meal also experienced no change in pH, meaning that it does not negatively impact the buffering capacity of unimproved soil. All of the other soil amendments, especially lime, caused a drop in their mixture's pH indicating that they have a negative effect on the buffering capacity of the soil.   
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PROJECT TITLE
What A Drag

ABSTRACT


I wanted to test the drag of a Balsawood plane, so I built a wind tunnel. The wind tunnel has three speeds; high, medium, and low. The Balsawood Plane's wing has three positions; forward, middle, and back. My hypotheses is that if the plane's wing were to be set in the forward position and the wind tunnel set to high, then the plane would have the least amount of drag, because supposable if the wing were set to the forward position then the plane would move in an upward motion during flight and do a loop, as described on the package. Logically the plane would need to have the least amount of drag in order to receive the most amount of lift. I found out that the middle position has the least drag followed by the front then the back.
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PROJECT TITLE
The Effect of Sulfur Dioxide on Lichen

ABSTRACT


Lichen, a pioneer species comprised of both a fungi and a moss, are extremely sensitive to air pollutants, such as sulfur dioxide.  The purpose of this experiment is to provide evidence that high levels of sulfur dioxide decrease the amount and variety of lichen in the environment.  This study will observe the effects of sulfur dioxide on lichen in the natural environment and in a controlled experiment. Several environmental sites were sampled, to compare lichen at locations with high levels of sulfur dioxide to those with low levels of sulfur dioxide.  It is expected that greater amounts and varieties of lichen will be found in areas where less sulfur dioxide exists. The controlled experiment puts one specimen (of lichen) in a controlled environment with little to no sulfur dioxide, and another in a controlled environment with a high level of sulfur dioxide.  The expected results of the controlled experiment are that the lichen in the low sulfur dioxide environment will thrive while lichen in the high sulfur dioxide environment will begin to die off.
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PROJECT TITLE
Are Baseball Players Overpaid?

ABSTRACT


          Did you ever wonder if the baseball players making many millions of dollars are being overpaid? This project was designed to determine if these players are overpaid for their performance on the field. I researched and found three good statistical measurements used to measure a player's overall performance which I compared their salary to.

At the end of the baseball season, I collected the data needed to calculate the best players. I then organized my results and collected the salary information on these players. I decided that a player with a salary in the top 50 should be expected to perform at a level in the top 50 production leaders. If he didn't perform at that level but was paid at that level he would be overpaid. I found that only 35% of the top 50 paid players made my three lists of the most productive players.

Another way I found if a player was overpaid, was by comparing the cost per unit of production of players. For example, using the measurement statistic of EQR, the lowest cost per unit of production belongs to Miguel Tejada at $106,410 per unit and the highest to Jason Kendall at $581,479 per unit. This is a good way to show a contrast between how much players are being paid per unit of production.

Through my project I found many of the top paid baseball players either do not perform at the level they are paid, or some players, though they performed at the top 50 level, were overpaid for their production. I also found that there are some smart investments in players that have a large salary although they are fewer and that there are many bargain players at lower prices with equal or better performance.
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PROJECT TITLE
How Does Arm Length of a Catapult Affect the Distance an Object is Thrown?

ABSTRACT


          The purpose of my project was to see if the arm length of a catapult affects the distance an object is launched.  My hypothesis was that the longest arm (45 cm) would shoot the object the farthest.  I thought this because the longest arm length has the highest release point and also the rubber band will be stretched more forcing the arm to travel faster.  My hypothesis was supported by my data.  The 45 cm arm shot the object at least 10 cm further than each of the other arm lengths.
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PROJECT TITLE
The Effects of Nutrient Solution on Bean Plants Grown Conventionally and

ABSTRACT


              I designed an experiment to see which of the following was the most effective way in growing bean plants. I grew a total of 32 bean plants: the first set over 37 days and the second set over 34 days. Each set of 16 plants was split up into either a hydroponic unit or into soil: 8 plants grown in soil (split in two -half of which get regular water, and the other half get nutrient solution), and the other 8 in two separate hydroponic systems (4 with regular water and 4 with nutrient solution). To make the nutrient solution I used 1/4 tsp. of nutrient powder per gallon of water (as directed). I hypothesized that the hydroponic plants with nutrient solution will grow larger than the hydroponic plants without nutrient solution, and that the hydroponic plants without nutrient will be more negatively affected by not having nutrients added than the soil plants with no nutrient solution because unlike the unfertilized water that is in one of the hydroponic units, the soil already holds some nutritional value for the wellbeing of the plant. In the first set of 16 plants, the stem lengths of each group of plants shows very clearly that the hydroponic plants with nutrient solution added grew twice as large on average -with nutrient solution: 20.4 cm and without nutrient solution: 10.2 cm. The stems of the soil plants grew much more similarly: 14.6 cm with nutrient, and 13.9 cm without nutrient added. The average growth in hydroponics for the first leaves was higher in both the width and length when nutrient was added (Length 4.6 cm no nutrient compared to 6.0 cm when nutrient was added. Width: 4.1 cm no nutrient compared with 5.2 cm with nutrient). The averages of soil plants width with nutrient was 5.6 cm compared to 5.4 cm without nutrient. The average length of the first leaves in soil plants is 6.5 cm with nutrient and 5.9 cm without.  The second and third leaves showed that the hydroponic plants with nutrient grew larger than those that didn't, and the soil plants without nutrient grew larger than those that had nutrient. The hydroponic plants with nutrient and both soil plants had a forth set of leaves, yet the hydroponic plants without nutrient did not mature that much in the same amount of time, showing the separation between nutrient, and those without nutrient. The hydroponic plants with nutrient (5-8) had the most beans (22), the most flowers (25) and the longest bean, on average, (5.8 cm) while the hydroponic plants with no nutrient (1-4) had the most buds (3). This data supports my hypothesis because it shows that the hydroponic plants with nutrient showed more overall growth than the rest of the plants, and the plants grown in soil continued to grow in very similarly to each other. Contrastingly, in the second set of 16 plants (grown over 34 days), the four plants in the hydroponic unit with nutrient solution were visibly wilted. Though the results show that the hydroponic plants with nutrient solution grew more than the hydroponic plants with out nutrient (stem length of 13.4 cm without nutrient to 15.8 cm with nutrient) there is reason question the use of this data. The plants in soil had an average stem length of 18.8 cm without nutrient compared to 15.8 cm with nutrient.
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PROJECT TITLE
The Effects of the Amino Acid Lysine on the Physical Growth of Achetus Domesticus

ABSTRACT


        In this experiment, I set out to find if I administered 500mg of lysine to 6 house crickets and compared it to 0mg of lysine to 6 other house crickets, then which grouping of crickets would show the greatest amount of physical growth (cm). I believed that the house crickets administered 500mg of lysine would show the greatest amount of physical growth because amino acids are proteins which effect the growth of living organisms. I placed 12 crickets into 12 separate 6" x 8" wooden boxes with screens filled with moist soil, a water dish and food dish. They were placed under a heating lamp at a constant 80 degrees, with regular moisture. Every morning, I would measure the crickets in cm, recording their measurements from head to tail. After the measuring, 6 crickets would be administered 500mg of lysine mixed in with a 2cm x 1cm inch cube of apple. Apples were chosen because house crickets diets consist mainly of organic matter, the main fruit being apple (Carusella 2007). I continued this experiment for 15 days. At the end of the 15 days, to compare the amount of growth change between those crickets fed the 500mg of lysine and those fed 0mg of lysine, I calculated the percent of change in cm by way of dividing the total amount of growth after 15 days of the house crickets fed 500mg of lysine by the total length of all the cricket's original lengths. Then I repeated it for that of those house crickets fed 0mg of lysine. Over the 15 days, for the crickets fed 500mg of lysine, the percent of change was 95.5% (8.6cm/9cm) while the crickets fed 0mg of lysine's percent of change was 33.9% (4.2cm/10cm). My data has supported my hypothesis in the way of the crickets to which are being fed 500mg of lysine have a greater growth rate than that of the crickets who are being fed 0mg of lysine.
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PROJECT TITLE
Trick or Truth, What You See

ABSTRACT


The purpose of this experiment is to find out where we see light and motion. Do we see light and motion in the retina of the eye or do we see light and motion in the visual cortex of the brain? Or, do we see light in one organ and motion in another organ? In order to answer these questions, we will learn about motion aftereffect and afterimages.

Motion aftereffect is the illusion of motion where there is none seen by neurons in the visual cortex of the brain. The optic nerve leading from the eye to the brain allows both eyes to share information. Afterimages are illusions of black and white images where there are none seen by neurons in the retina located in the back of the eye. The retinas do not pass information between them.

My hypothesis is that, if one eye sees a spinning disk, it will share that information with the closed eye that will be able to see the motion aftereffect of my head expanding. My hypothesis is that, if the retina of one eye sees a black and white image, the information will not be shared with the retina of the closed eye and the subject will not see the afterimage of a face upon opening the closed eye and looking at a white piece of paper.

I gave six tests to ten subjects. They looked at the spinning disks and black and white images with both eyes, left eye only, and right eye only. I asked the subjects if they could see the motion aftereffect and afterimage with both eyes and the eye that was closed.   My hypothesis was correct; no one saw the afterimage when they looked at the image with one eye and tried to see the face with the other eye.
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PROJECT TITLE
A Magne(t)ficent Idea

ABSTRACT


  Generators maybe the best way to produce electricity but how can we make them better? Spinning turbine faster maybe a solution but how about making the magnetic force stronger? Using rare earth magnets may increase the amount of electricity that is being produced, and thats what I'll be testing. My hypothesis is that the more magnetic force that is applied to the generator the more electricity it will produce. The materials I used to make my project are ones that you could find in any normal household. In conclusion I would have to say that may hypothesis was correct and that increasing the magnetic force around the generator will in fact double the amount of volts it puts out.
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PROJECT TITLE
Magnet

ABSTRACT


Magnetic force is one of the most powerful forces in our universe, which explains why it is applied in so many inventions we use every day. A magnetic field consists of flux lines of magnetic force which connect the north and south poles of a magnet. Oppositely polarized magnets will attract each other while magnets with the same charge will repel each other. The degree to which an object will be attracted to a magnetic field is called its permeability. To measure the force of a magnet, you can test if it can attract various weights strongly enough to hold them against the force of gravity. This experiment tested how a magnet's pull upon an object changes based upon the distance between that object and the magnet. To execute this, a magnet was placed on a vertical pole with weights at the bottom of the pole. The magnet was gradually moved farther and farther from the weights. Each time, it was tested to see how many weights could be lifted. As the magnet moved farther from the base it lifted a decreasing number of weights. This effect was created because flux lines get farther and farther apart the further they are from the north and south poles of a magnet. As their frequency decreases, their pull becomes weaker. Thus, a magnet has a decreasing magnetic field projecting from its north and south poles.
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PROJECT TITLE
The Brain adn Emotions

ABSTRACT


   Inside your brain is the frontal lobe. This controls certain abilities that are needed to read books or take tests. Emotions can impact the way we think, sometimes shutting out information or not letting us think at all. But the level or type of information doesn't matter it's the emotional arousal and feelings felt toward the task that help you to better to comprend and concentrate. By testing comprehension with moods, in different texts I was able to further prove and acknowledge how emotions result in our understanding of books. By starting with four different tests, that included specified short stories that were with related emotions (happiness, sorrow, anger, and confusion). Then adding comprehension questions about the stories I tested to see the comprehension of each student. Although there is no obvious answer to this experiment, there were definite patterns that can be explained. One pattern was that when students took the confusion test their scores were generally lower, around 29.3 %. Another fact that was concluded is that reading sad material such as a book helps you achieve a greater comprehension of text. Because the overall average for the sorrow test was higher then the overall average then all of the tests in total from two classes. So emotional texts do impact the way we understand information
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PROJECT TITLE
Growth of Blue-Green Algae in Urban Stormwater

ABSTRACT



Over the past few summers, blue-green algae growth has become an exceedingly hazardous issue in Missisquoi Bay and St. Albans Bay.  These algae require the presence of phosphorus, which is abundant in urban stormwater; however it's not clear if stormwater directly impacts algal communities.  In this study, the effect of stormwater with lake water on blue-green algae was investigated.  The addition of stormwater should result in the accumulation of more phosphorus thus promoting algae reproduction.  Stormwater samples were collected from developed areas in South Burlington, Vermont.  Lake water samples were collected from the Burlington waterfront.  Gloeocapsa's (a species of blue-green algae) growth was monitored in six mixtures with varying proportions of stormwater and lake water.  The control is a plant fertilizer solution consisting of tap water and Miracle-Gro.  Algae growth was observed by measuring the light penetration and counting the number of colonies.  Phosphorus levels were measured at the beginning and end of the experiment. 


Preliminary results show that algae growth is foremost in solutions with the highest proportions of stormwater.  After four days, the light penetration decreased by 48-74%.  The stormwater tested contained 3.33 mg/L of phosphorus.  The present run consist of stormwater from a different location containing 17 mg/L of phosphorus.  Current data show samples with 75% stormwater is best for Gloecapsa followed by mixtures with 25% stormwater, Miracle-Gro, 50% stormwater, 100% stormwater, and lastly 100% lake water.  Stormwater enhances the growth of algae compared to lake water, which is likely due to the higher phosphorus content.



NAME(s)
Sam Phelps
PROJECT

NUMBER
B33

SCHOOL
South Burlington High School
GRADE
10

TEACHER
Curtis Belton



PROJECT TITLE
Roles of DNA Repair Genes vs. Ionizing Radiation

ABSTRACT


  This research project will examine the effects of ionizing radiation on the growth and mutagenesis of bacterial cells. The roles of specific, conserved DNA repair genes will also be studied. Cultures of the enterobacterium Escherichia coli will be exposed to controlled, variable doses of ultraviolet (UV) or X-ray radiation, and the number of surviving cells will be calculated by counting the number of colonies present on Petri dishes. The use of DNA repair pathways in irradiated cells will be measured by comparing the survival and mutation rates of wild-type E. coli to E. coli lacking the DNA repair genes UvrA. The latter DNA repair gene is necessary for successful DNA repair; if it is not present, the radiation will have disastrous effects on the cells. 

  All E. coli strains used in this experiment are non-pathogenic in humans, and do not require special containment beyond standard sterile technique.  Strains of both species will be grown at 37EC in aerated culture tubes containing liquid media, or in Petri dishes containing solid agar media. Specific E. coli strains to be used include WP2 (uvrA+/- recA+/- trp- lac+), BL21, and BLR.
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PROJECT TITLE
Candy or Medicine

ABSTRACT


   The purpose of my experiment is to see if small children (about 4-6) will mistake pharmacy medicine for candy.  It will tell me if this will be a big issue in the U.S., and also what the confusing candies and medicines are.  We could also fix this problem if we know what confuses children.  


I hypothesized that small children will not know the differences between medicine and candy.  I think this will be true because colors, shapes, and sizes can often be confusing to small children between the ages of four and six. 


 For this experiment I used seven over the counter medicines and candies, seven index cards, pen to mark down the results, varnish, paper, and 19 kids.  

I started out my experiment by getting permission from each of the parents of the children.  I used seven different index cards with look a like candies and medications and wrote the names on the back.  I asked 19 kids individually ôwhich is candy and which is medicine?" Then I recorded my results.  My hypothesis was incorrect, there was a higher percent of children who got the questions right and they could tell the difference between candy and medicine.  However, there still was a good percent of children who got the question wrong and that is still very dangerous.


In conclusion to my experiment, my hypothesis was incorrect, which was I thought that a bigger percent of kids would guess wrong.  It turned out that a higher percent of kids guessed right, and a lower percent of kids were incorrect.  This was an important project to me because it can save lives and prevent common accidents.  
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PROJECT TITLE
Seeing the Light! The Effect of Light on Artemia nyos (sea monkeys)

ABSTRACT


          The purpose of this investigation was to observe the effect of different light sources on the growth of Artemia nyos, a variety of brime shrimp also called ôSea Monkeys". It is hypothesized that Artemia nyos will grow better in the fluorescent light because the temperature produces by the fluorescent light is most like the temperature produced by sunlight. The red light should also do well because Artemia nyos uses responds to light they are photo-reactive; however, they do need sunlight to photosynthesize. Artemia nyos also prefer water temperature around 22 degrees of Celsius. (http://www.sea-monkey.com/html/customercare/fag_viewall.html) The regular and sunlight will be the same and the dark will have no growth residing in no result. The independent variable is the light source. The dependent variable is the survival and growth rate of Artemia nyos.


The procedure is to put Artemia nyos into 5 containers which are under 5 different light sources. Then to observe, feed every 5 days once growth occurs, and record results of their growth. Also take note of the temperature during the processes. After fifteen days graph the results and see if the hypothesis is correct.


After running the experiment for fifteen days the result were that the regular light source worked best for the growth and ended with about 34 organisms. Fluorescent light came in next followed by red. Red may have been lower numbers but the organism seemed to mature quicker. Sunlight didn't seem to help the growth of the organism at all; however, there were many cloudy days, so the Artemia nyos didn't get much direct sun. The temperatures for the sunlight, regular light, and fluorescent light were about the same at 22 degrees Celsius (C). The dark was cooler at 20 degrees C and the red light temperature was 23 degrees C. It doesn't appear that a special light is needed for Artemia nyos to grow. The temperature does seem to have some effect. Further investigations could include using a variety of temperatures to see how it effects growth. One error during the experiment was the light sources, other then the sun which can't be changed, were at different heights from the tank, also the tanks were in different containers both of these could have had an effect on the water temperature and how the light reflected.
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PROJECT TITLE
Color vs. Health

ABSTRACT


     We did an experiment to see whether color would affect blood pressure and pulse. Amanda tested whether color would affect pulse and Cortni tested blood pressure.


 Blood Pressure- The problem Cortni tested was, "Does color affect a person's blood pressure?" During her research she found out that the color red and yellow raised your blood pressure, while the color blue lowered it. Her hypothesis was, "If you are surrounded by the colors red and yellow your blood pressure will usually increase.  If you are surrounded by the color blue your blood pressure will usually decrease." She took five people and tested them twice by putting them in front of each color and they had two minutes to do each color.  At the end she found that her hypothesis for red and blue was supported and her hypothesis for yellow was not.


 Pulse- The problem Amanda tested was "Will color affect a person's pulse." During her research she found that red and yellow should increase pulse, and blue should decrease pulse. Her hypothesis was "If the subject sees red or yellow, than their pulse should increase, and if the subject sees blue than their pulse should decrease." She tested five people twice and each person would stare at a color for two minutes then she would take their pulse. She used white as the control setup, every time she showed the subject a color she always showed them white after to bring their pulse back to a normal level. Her hypothesis was not supported. Almost every time red and yellow didn't increase pulse and blue didn't decrease it.

     After our experiment Cortni found that her hypothesis was supported using the color red because everyone's blood pressure increased.  Her hypothesis was supported using the color blue because everyone's blood pressure went down. Her hypothesis was not supported with the color yellow because instead of increasing their blood pressure it decreased.  Amanda found that her hypothesis wasn't supported. On the colors red and yellow for almost every person their pulse stayed the same or went down slightly. For blue almost every person's pulse increased or stayed the same.
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PROJECT TITLE
Comparison of Micro and MacroNutrients In Static Hydroponics with Radishes and Basil

ABSTRACT



Hydroponics is a method of growing plants in a nutrient rich, water based, solution. The test conducted included two sets of radish plants. These tests were performed in a static system under full spectrum lights. This project asks and answers the questions of how plants react if given only the three mainly desired macronutrients (NPK) compared to plants that are grown in identical conditions, but fed a complete micro and macronutrient formula including all necessary nutrients. It was found that those plants with the lone NPK formula were starving, discolored, and noticeably diminished compared to plants growing with the full formula of nutrients. The plants in NPK survived at a rate of 1/3 to plants with complete nutrition.
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PROJECT TITLE
The Effect That Gravity Has On Your Height Throught The Day

ABSTRACT


          
In my project I was testing the effect that gravity has on a human body throughout a day. For the first twelve hours in the day my subject and I would do the same thing. For the second twelve hours I would stand while my subject would lay down flat. The results were: for every four hours you stand you shrink half an inch and for every four hours that you lay down you grow one inch. The reason is because you don't usually lay down and sleep for twelve hours so your body has to make up for that by growing more than it shrinks in the same amount of time.
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PROJECT TITLE
Accuracy of Eyewitness Testimony

ABSTRACT


How accurate is our current justice system?  When people are tried, is the eyewitness testimony against them truly precise?  Which age group and gender are the most accurate witnesses?  This is what I set out to prove.  

There were a few very important steps in this project.  First, I constructed a diorama ôcrime scene" for people to observe.  I then made up an assessment of the evidence to give my testers.  It asked about important aspects from the crime scene, that, in a real investigation, police would need to know.  

In my experiment I tested forty people, twenty adults and twenty children.  After I concluded my testing, I observed that the children answered more questions correctly, finishing with an average of 71.3%.  I also split up the two groups by gender.  The males performed better than the females, with a total average of 72.7%.  

Through this experiment I concluded that children and males are more observant.  However, some children did poorly and some adults did outstanding.  The same goes for male and female tests.  With this said, I think it is hard to say who the better eyewitness would be.  The women were drawn to the bright nursery room, while the men were more interested in the room where the crime was taking place.  The children scanned the whole house, while the adults tended to only focus on one room.  After the experiment, many testers said they regretted not looking at it from different angles 
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PROJECT TITLE
The Relationship Between Seeds and the Ideal Planting Depth

ABSTRACT


The research that I am finding out in my experiment is important because for anyone growing plants they need to know where to plant their plants and if they should use fertilizer to help the growth. The problem I am trying to solve is finding the most efficient place to plant seeds. I thought I would find that the seeds planted at the middle depth with miracle grow would have the most growth over the three week period. I solved the problem by conducting this experiment, and found out that my hypothesis was wrong and right. I also found out that not all plants have an ideal planting depth, some plants will grow depending on temperature and weather conditions. My hypothesis was supported and not supported. The idea that plants need to planted at a certain depth is not true some of the plants grew more rapidly at the top of the soil and some grew more rapidly at the bottom or middle. The results show that not all plants need to be planted at certain depths to grow to there full potential. Some plants will grow at different speeds and will end up growing the same amount in the end.
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PROJECT TITLE
The Effect of Temperature on the Growth of Crystals

ABSTRACT


          The purpose of this experiment was to determine the effect of temperature on the size and strength of crystals.  Various types of crystals were grown for two weeks in three different temperature environments.  The first growing environment was in the refrigerator at a temperature of 38 F, the second at the room temperature of 65 F, and the third in a fish tank with a regulated temperature of 89 F.  After the two weeks of growing time, the crystals were removed from their solutions and measured.  As the temperature of the growing environment increased, the size increased, however this was only half of the experiment.  In order to measure the strength of the crystals, the amount of weight it took to break the crystal was recorded then divided by the volume of the crystal.  Therefore strength was measured per cubic millimeters and it was discovered that as the temperature increased, the strength of the crystal decreased.


Once the data was recorded it could be concluded that there was a very strong negative linear association between temperature and the strength of all the crystals.  It could also be concluded that there was a very strong positive linear association between temperature and the size of all the crystals.  Therefore, overall as the temperature of the growing environment increases, the size of the crystal increases linearly while the strength of the crystal decreases linearly.
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PROJECT TITLE
The Effect Temperature has on the Voltage of AAA, AA, and D Size Batteries

ABSTRACT


The purpose of this project was to determine whether or not temperature has an effect on the voltage in AA, AAA, and D size batteries. My hypothesis is- if any size battery is placed in a temperature of 5 degrees C for two hours, then its voltage will increase more than any other size battery at 30 degrees C; and there will be no effect on batteries left at room temperature (22 degrees C).

The approach was to check the voltages of 18 AAA batteries, 18 AA batteries, and 18 D batteries with a multimeter. Then I put six AA, AAA, and D batteries in a room I called room one (22 degrees C), six AA, AAA, and D batteries in a room I called room two (30 degrees C), and six AA, AAA, and D batteries in a refrigerator (5 degrees C). These batteries were left in these places for two hours. After two hours, their voltages were checked again. Each battery was Duracell brand. Notes were taken on the voltages of all 54 batteries before and after they were put in their respective places.

The research shows that all size batteries had the highest average voltage increase when put in the refrigerator (5 degrees C) for two hours. All size batteries had the lowest average voltage increase when put in room two. There was minimal affect on all batteries in room one (room temperature, 22 degrees C). The results support my hypothesis. I concluded that that it is best to store batteries at a temperature of 5 degrees C.
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PROJECT TITLE
Which Electrolyte Is Most Efficient for Creating Hydrogen?

ABSTRACT


This experiment it about producing hydrogen, by electrolysis, efficiently.  Efficiency is the amount of heat energy being made compared to the energy that is put to useful work. Electrolysis is the process of putting an electrical current through a solution of water in which and ionic compound is dissolved.  This solution is called an electrolyte. There are different ways of making electrolysis more efficient.  This experiment helps solve the problem of what electrolyte is most efficient for producing hydrogen.  I built my own electrolyzer and then I tested solutions of potassium hydroxide (KOH), Sodium hydroxide (NaOH) and Sodium carbonate (Na2CO3 ) for efficiency.    I expected the NaOH to be the most efficient but the KOH was.  How fast the hydrogen was made also became important.  KOH was also the quickest electrolyte. There are many different types of ionic solutions that can be used.  It is ideal to find a medium between efficiency and expense.
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PROJECT TITLE
Finding Recipe to Yield Highest Percent Ethanol Using Household Items

ABSTRACT


The goal in this experiment is to create the best "batch" of ethanol by yeast fermentation.  The best batch as determined by percent ethanol (by volume) I tested in the small scale with 200mL of a sucrose and water solution at a specific gravity of 1.150, searching for the best combination nutrient, yeast, and acid.  In the small scale I tested four(4) yeasts; baker's yeast, turbo yeast, red wine yeast, and champagne yeast.  After discovering this best solution of yeast, nutrient, and acid I continued on to a larger scale.  And finally I proved my solution to be true with the fermentation of biomass, cracked corn.
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PROJECT TITLE
Cheese Matters

ABSTRACT


     Cheeses, such as Cheddar and Swiss, are favorites among humans. Have you ever wondered if different animals have different reactions to the taste of different cheeses? Studying which cheese is more preferred among mice sounds extremely interesting. This experiment tested five mice in a hexagon with six different cheeses each mouse was allowed to go to its chosen cheese ten times. This experiment holds six distinct cheese that are Swiss, Cheddar, Monterey Jack, Tomato Basil flavored, and Danish Bleu Cheese. The reaction of the mice was observed.  The mice were not attracted to the cheese with the strong aroma. The discovery suggests that bland flavored cheeses are indeed a key factor in the decision. Therefore my study rejects my hypothesis. Future studies could explain why mice are attracted to these cheeses rather than the others. This work increases our knowledge of the vermin mind and their personalities.
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PROJECT TITLE
Which Bridge Can Hold the Most Weight, Golden Gate or Zakim?

ABSTRACT


          I wanted to do an experiment to see weather the Golden Gate Bridge or the Zakim Bridge held the most weight.



Before writing my hypothesis I researched different information about both bridges. I learned that the Golden Gate is so long that it had to curve with the earth. I learned that the three most important parts of a suspension bridge are the towers, cables, and anchorages.


My hypothesis was that the Golden Gate Bridge will hold more weight that the Zakim Bridge. The reasons for my hypothesis were that the Golden Gate Bridge has been standing longer through hard winds and storms. It took a little more time to build than the Zakim Bridge. It's longer and sturdier than the Zakim and uses more materials.


This is how I made the bridges. I took balsa wood and glued it to two blocks of wood. Then I glued the different lengths of spaghetti to it. I put one Golden Gate and one Zakim Bridge over a gap and then added weight at the same time in the middle of the bridge. Then continued adding weight until one bridge fell. Then I recorded which bridge fell first. 


The Golden Gate held 9 pounds and 11 ounces for the first trial and 9 pounds 12 ounces for the first trial. The Zakim Bridge held 6 pounds 12 ounces for the first trial and 4 pounds 14 ounces for the second trial. I discovered that the Golden Gate Bridge did hold the most weight, therefore my hypothesis was correct. I found out that a suspension bridge can hold more weight than a cable-stayed bridge. 
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PROJECT TITLE
Does Temperature Affect Snowflake Size and Structure?

ABSTRACT


          
In this project, I was able to preserve snowflakes on a slide using superglue. It was time consuming though, mostly due to the fact that after a collection, the slides must be placed in the freezer for two weeks.   After the delay I found it very easy to study the snowflakes. In my observations, I was trying to find a correlation between the temperature and the structure and size of a snowflake.  


Once I collected the snow on the slide, recorded the temperature, and took them out to study, I put the slides under a microscope.  I then used a digital camera to take pictures of each slide at the same zoom.  Once I loaded the pictures onto the computer and printed them I could measure them.  Using a ruler, I measured the largest crystal of the flake, in centimeters.  After this was finished I was able to analyze my data.


My data showed no relationship between the size of a snowflake and the temperature at which it was collected.  My graph was very wavy and it was impossible to draw any logical conclusions from it.  However though my data did not prove anything I would not say that my project was a failure.  I learned a lot about snowflakes.  I learned that I was focusing on the wrong part of snowflakes in their size, when I should have been focusing on the structure.  I learned that all snowflakes are different mainly because of their size, whereas the structure is directly affected by the temperature.  If I were to do this experiment again I would definitely try to find a way to observe the structure of a snowflake and compare it to its temperature. 
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PROJECT TITLE
Wireless Network Performance: Does Distance Matter?

ABSTRACT



This experiment hopes to shed light on the behavior of wireless devices in a home network setting.  As the technology world is quickly moving into the wireless era, it is becoming increasingly imperative that a greater understanding of wireless signals is attained throughout the computer and networking industries.  Using common PC utilities and household items, a wireless network is tested for both transfer speeds and packet loss rates.  The question is thus: How do transfer speeds and loss rates change over distances, and is it possible to reduce error rates?  The experiment is conducted at distances of 10, 20, 30, and 40 feet from the wireless router, along with a wired control.  The entire experiment is then conducted again with a wire-mesh signal booster installed on the router.  Again, every material used is either free for download or available for less than 10 US dollars at a local hardware store.  The data shows that not only was the experiment successful, but there was conclusive evidence supporting that not only does distance matter in a wireless network, but the homemade signal booster helps significantly with the transfer of data.  With one exception, packet loss was completely eliminated from the network once the signal booster was installed.  Specifically, the only instances (as said before, with one exception) of packet loss occurred without the signal booster at 30 and 40 feet, with rates of 1 and 3 percent respectively.  Also, the transfer speed improved at every single distance once the signal booster was installed.  For instance, the average round trip speed at 40 feet went from 51 milliseconds before the signal booster was installed to 48 milliseconds after the signal booster was installed.  These numbers do not seem dramatic at first glance, but in the computer and networking industries it is quite significant.  A peculiar behavior that was noticed is that there seems to be a ôsweet spot" for attaining maximum performance from the network.  When the laptop PC is too close to the router, there is just as much (if not more) loss and slowdown as there is when too far away from the router.  This would be a perfect occurrence to investigate in the future.  In conclusion, distance most certainly can affect data transfer, and a good, working signal booster can be made at home using cheap, even common household, materials.
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PROJECT TITLE
Warming Your Appetite

ABSTRACT



The purpose for doing this project was to determine the most sanitary way of thawing meat


In the procedure first freeze three small (4oz) pieces of hamburger meat make sure they are labeled for reference for example #1-#3.  Next thaw the meat and put sample #1 in the refrigerator, sample #2 in the microwave, and sample #3 out on the counter.  After each piece of meat is thawed take a sample from each piece of meat by swabbing it with a sterile swab then wipe each swab on a different Petri dish and put in an incubated environment.  Leave these for 24 hours.  Finally after 24 hours have passed measure the amount of bacteria in each sample by looking at the Petri dishes and counting the colonies.  Lastly put the Petri dishes back in the incubator for 72 hours including the previous 24 and count again after this time has passed.


Key-Sample #1 is the one that was left out on the counter, Sample #2 is the one that was in the refrigerator, and Sample #3 was the one that was in the microwave

The number of colonies in the Petri dishes after 24 hours and 72 hours. The 24-hour stats are as follows in #1 S1 had 6 colonies, S2 had a lawn and 12 colonies, S3 had a Lawn and 10 colonies, S4 had 7 colonies.  In sample #2 S1 had 3 colonies, S2 had 8 colonies, S3 and 6 colonies, and S4 had 7 colonies.  In sample #3 S1 had 2 colonies S2 had a lawn and 3 colonies, S3 had 1 colony and S4 had 3 colonies.


The data for the 72 hour incubation period is as follows- in sample #1 S1 had a big lawn and 80+ colonies, S2 had 69 colonies, S3 had 4 lawns and 20 colonies, S4 had 3 lawns and 17 colonies. In sample #2 S1 had 56 colonies, S2 47 colonies, S3 67 colonies, and S4 had 72 colonies.  In sample #3 S1 had 30 colonies, S2 had 14 colonies, S3 had 1 lawn and 23 colonies, and S4 had 1 lawn and 11 colonies.


In conclusion the data that was collected indicates that defrosting meat in the microwave is the most sanitary way of defrosting meat.
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PROJECT TITLE
KV1.3 In Sympathetic Neurons

ABSTRACT


The sympathetic nervous system is responsible for the regulation of many important bodily functions such as the heart rate, sweat excretion, and blood flow.  Sympathetic neurons propagate electrical signals throughout the body due to the work of ion channels, which allow the trans-membrane flow of sodium, potassium, and calcium ions.  KV1.3 is a recently discovered potassium ion channel that is found within many types of cells, but has never been observed within sympathetic neurons.  For my project, we determined whether or not this ion channel exists within the neuronal cell body and how it affects the functions of the cell and its surroundings.  To achieve this, we carried out a number of western blots and immunohistochemical staining procedures, using a commercially available antibody specific for the KV1.3 channel.  Western blots confirmed the presence of the KV1.3 channel because only a single band of the appropriate molecular weight was lit up by the secondary antibody. Cultures of neurons and smooth muscle cells were fixed and KV1.3 was identified by a fluorescently-labeled secondary antibody which bound to the KV1.3-specific primary antibody.  The fluorescence was seen as a bright, well-defined patch near the center of the cell body.  Staining with a marker specific for the Golgi Apparatus identified the same region of the cell as the KV1.3 antibody, suggesting that the channel is localized within this organelle.  To study KV1.3 in living cells, we will synthesize a recombinant DNA molecule encoding KV1.3 that has been fused with green fluorescent protein (GFP).  This construct will be introduced into neuronal cells using a Gene Gun, allowing us to view the location of the channel in real-time within living cells, without the fixation needed for antibody-mediated studies.  This work will allow us to eventually identify the function of this particular channel within sympathetic neurons.
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PROJECT TITLE
Bread Mold

ABSTRACT


       The purpose of this project is to examine mold growing on bread.  The project will answer the question: will different temperatures affect the growth of mold on bread?  The hypothesis of this project is, if white bread is placed in varying temperatures, then at higher temperatures more mold will grow.  To start the project, fifteen pieces of bread are placed in three plastic bags and five pieces were placed in each bag sealed. Then, the bags are placed in three different areas: the refrigerator, a place of room temperature, and a place of higher temperature.  The bread should be kept in each temperature for a week.  The results are recorded daily by taking pictures.  The data is recorded in tables with the percentage of mold on each piece.  The hypothesis was accepted because the areas that had warmer temperatures grew the most mold.  The refrigerated bread did not mold at all, the room temperature bread molded some, and the bread placed at a higher temperature molded the most.  In the beginning of the experiment the bread produced no mold.  However, in the last days the bread kpet at room temperature and high temperature started to mold quickly.  The two colors of mold that grew were white and green.  The mold mostly grew on the crust of the bread.  There were many errors tied into the experiment.  One was the five pieces of bread at each temperature were in one bag and the bread mold could contaminate the other pieces.  Another source of error was differences in light.  The area of high temperature was in the light.  The other was in the refrigerator which the light turns off when you shut it.  Another source of error could have been not enough moisture for the bread.  

If the bread does not have enough moisture, then the mold will not produce on the bread because the moisture helps the mold grow.  In the beginning of the experiment the type of bread that was used had preservatives in it.  When the experiment was restarted the type of bread that was used was from the bakery.  Foods with preservatives in it have a harder time producing mold.  Another source of error was not knowing enough information before starting the experiment because after finding out more about how mold reproduces and how it is developed there were things that weren't done correctly for the bread to mold.
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PROJECT TITLE
The Nature of Memory: Memory Accuracy Declines With Time

ABSTRACT


This experiment was designed to investigate the nature of memory by having subjects observe a pre-chosen event and then having the participants complete a survey at various time intervals. Memory is commonly divided into long and short term memory. The procedure aimed to evaluate the accuracy of eyewitness testimony in the court of law. This set up the hypothesis: If the time interval is increased, then survey answers will be less accurate. This would be expected as humans generally forget bits of information over time. To evaluate memory, I coordinated an interaction between a teacher and visitor and then had subjects complete a survey. The subjects were divided into three groups who answered the surveys at different time intervals including the day of the event, one day later, and one week later. After performing the procedure, the surveys were completed and analyzed. The most interesting data found was that Group 3, who took the survey one week later, recalled 86% of what Group 2, who took the survey one day later, could remember. This was a higher rate of recall compared to the difference of Group 1, the control, and Group 2, who remembered 76% of what Group 1 retained. This research data supports the hypothesis, but not to the expected extent. One possible explanation for the high rate of recall in Group 3 is that once memory is stored, it is not easily forgotten. The studies and procedure conducted delve into the nature of memory.
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PROJECT TITLE
Water Quality of Rural and Urban Streams

ABSTRACT


      
For my experiment I decided to find out how the location of a stream affects the quality of the water in said stream.  For my water source I am using a brook which runs under a main road in South Burlington.  It will likely have runoff from the cars which will pollute it and it will also receive sediments from the construction that has been occurring on the nearby road.  For my rural water source I am using a stream which runs through the UVM farm.  Since it is surrounded by farmland it will be less polluted by cars and buildings but it could still have a lower water quality since it could be polluted by pesticides or herbicides used by farmers.  My hypothesis is that the urban water source will have a lower water quality but it could go either way.  I have not yet gotten very much testing done but so far I have found out that both water sources have very small dissolved oxygen levels and that both water sources have very low levels of phosphates.   I am planning to conduct several more tests such as pH, nitrates, change in temperature, turbidity, bacteria levels, and turbidity.
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PROJECT TITLE
Bridge Breaking

ABSTRACT


  My experiment is on bridges. The purpose of this experiment is to see if design affects bridges at a fixed span. My question is ôwhich bridge type with a fixed span will support the most loads". The three bridge types I choose for my experiment are the truss, suspension and beam bridges. I discovered out in the research of this project the forces applied to the different bridges. I also found out the bridges that I would need to use in my experiment. I was able to construct these bridges with relative ease making them out of wood. I predicted in my hypothesis that the truss and suspension bridges would hold more load than the beam bridge. My second hypothesis is that I thought the suspension bridge would hold more weight than the truss bridge. 


My first hypothesis was correct. The beam bridge held 50.6 pounds while the truss bridge held 124.1 pounds and the suspension bridge held 75.3 pounds. But my second hypothesis was incorrect because of an error making the truss bridge's span about one third the other bridge's spans which affected the data a lot. Also some other minor variables that might have affected the data are not as tight string and less strong line. In this experiment I observed that all the bridges experienced compression and they lowered constantly when I added more weight at the center of the bridges. I found out, though, that the design does affect how much a bridge can hold at this fixed span built the way I built my bridges. 
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PROJECT TITLE
The Impact of Frequency on Age-Related Hearing

ABSTRACT


This research is important so we can see when hearing loss begins to occur and to see if younger people can hear sounds at lower levels than adults can.  The problem I am trying to solve is how much better younger people's hearing than older people is.  I think that younger people will be able to hear the noise at lower decibels than older people and that hearing loss will begin to occur in the early twenties because that is when the hairs cells in your ears begin to die.  I solved this problem by allowing people to listen to the Audio CD and mark when they hear the noise and convert it to decibels.  After the experiment, I found that younger people could hear sounds at lower decibels than adults and that hearing loss begins to occur in the late twenties.  My data partially supports my hypothesis because younger people could hear sounds at lower decibels, but hearing loss occurred later than I thought it would.  My interpretation is that when you are young, you still have the hair cells in your ears so your hearing is more sensitive than older people, and when you get older the hair cells die out making your hearing less sensitive to lower sounds.
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PROJECT TITLE
What's In A Role? That Which We Call A Rose

ABSTRACT


Purpose:

This experiment was to see if a rose plant can recycle water? All plants perspire water out of themselves as they use the water for their own life cycle. This experiment explored if the plant could be fed water similar to run-off of agriculture fields and excrete water safe for humans to drink. 

Procedure:

I, first, combined 4 ounces of horse, goat, and chicken manure each into a gallon of distilled water. Doing this, I formed a thick manure-tea in the gallon jugs. 

Then I created a small green house around eight separate baby rose plants. These green houses had bases with short walls to collect falling water collected by a plastic wrap wall. The flower pots, holding the rose plant, had a plastic lining so no water placed in the soil could leak into the water collected at the base of the green house. 

Two plants (with each their own green house) were watered with horse tea, another two with goat tea, two others with chicken tea, and two more with distilled water. Then the water evaporated from the plants was collected over three weeks. 

After three weeks the teas and collected waters were tested for specific properties that pose problems in testing water, such as nitrates, bacteria, oxygen content... Then the results were compared to see if the water had improved after being filtered through the rose, and if so, how significantly. 

Observation/Results:

After testing and comparing the water sample to their tea predecessors, this experiment proved that the plant served as a good filter. The water that was produced from the plants that were fed the manure teas showed little difference to the water collected from the plants watered with distilled water. The results of the water looked very similar to those of many people's well water that they drink daily in their homes. 

Conclusion:

The results produced from this experiment firmly shows that plants could be used for water filtration. In this experiment the plants took very tainted water and turned it into a life necessity of all life on earth, clean water. 
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PROJECT TITLE
Race Against Time

ABSTRACT


    My project is about acceleration and velocity. I used different marbles made of glass, wood and steel. My hypothesis was that the steel marble would travel the fastest. I built a contraption that would be used for acceleration. Measurements had to to taken of the marbles and the contraption. The controlled variable was the contraption, the independent variable was the marbles, the dependent variable was the speed. 

   After measuring mass and size of the marbles, I measured the the contraptions tube for acceleration and the plexiglass for velocity. I conducted three trials for each marble. Then I calculated average speed,velocity,and acceleration. Before I could do the calculations I had to modify the contraption because to measure speed the marble had to travel in a straight line.

   The conclusion was that the glass marble went the fastest. My hypothesis was wrong. I did discover that it is easier to calculate speed if the distance is measured in a straight line. 
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PROJECT TITLE
Gene Locations of Drosophila melanogaster

ABSTRACT


          Alfred H. Sturtevant's methods of chromosome mapping can be used to locate unknown D. melanogaster genes in relation to a gene whose chromosomal location is known. Transmission of genes can be followed using an associated trait (phenotype) that can be identified and counted. The law of independent assortment states that unlinked genes (those on different chromosomes) will segregate independently from each other.  If two genes are linked (those on the same chromosome), then the offspring of a cross will have a higher ratio of individuals co-segregating for the two traits compared to the ratio computed from an expectation of independent assortment (no linkage). To map the genes determining three different unknown traits - Notch wing, white eye, and Delta wing - crosses will be made with three varieties of flies each with a traceable trait linked to a different chromosome: curly wings on the second chromosome (CYO), bar eye and scute bristles on the X chromosome (FM7), and stubble bristles and serrate wings on the third chromosome (TM3). The offspring ratios will show which chromosome the unknown trait is located on and how often these traits segregate from the known trait.  Results for each cross can be checked for accuracy to what would be predicted by independent assortment.  This would be done by using the chi square analysis and comparing predicted ratios with the actual numbers of flies.  A high chi square value would indicate that the traits are on the same chromosome.
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PROJECT TITLE
Effects of Shampoo and Conditioner on Hair Strength and Smoothness

ABSTRACT


Although shampoos and conditioners claim to ônourish" our hair and improve the health, in actuality, most commercial shampoos dry hair out while conditioners coat hair with a thin film. However, our society continues to shampoo and condition our hair to prevent a greasy appearance and to make our hair look shiny and what we consider to be attractive. I have tested the effects of the Garnier Fructis Length and Strength shampoo and conditioner on the strength and smoothness of human hair. These strengthening products claim to make hair five times stronger, as well as five times smoother, than the hair was when using another shampoo or conditioner. Several different people with a variety of hair colors and textures have used the shampoo and conditioner for six weeks. Every two weeks samples were collected of each participant's hair and looked at under a microscope to see if there are any visual differences in smoothness. The strength was determined by testing the hair's elasticity, the ability to stretch. The elasticity was tested by measuring how far the hair can stretch before breaking, if this increased as time goes on, it would prove that the products really strengthened the hair. This test was performed by binding a piece of hair to one end of a yard stick and recording the length of the hair, then stretching the hair as far as it could go before breaking, and recording the length at which it broke. Because the hair samples were a variety of lengths, the percentage of the total length that each hair was able to stretch was used, and this was compared with the percentages from previous weeks at each interval to see if this changed. In addition, the participants logged how often they used the products and any differences they noticed in their hair. The results are interesting because many wonder if any of the hair products advertised on television actually live up to there claims. My hypothesis was that the hair would be slightly stronger and smoother but not five times the original strength and smoothness. The trend seems to be that the products are not actually strengthening or significantly smoothing the hair as it was claimed they would.
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PROJECT TITLE
Rockets and Nozzles

ABSTRACT


   The problem I studied for my project was how the altitude of a rocket can be changed with an increase in nozzle size. I did some research and found that if the area of applied force was increased, my rocket (theoretically) should go to higher altitudes. To increase the area of applied force, holes had to be drilled into a nozzle.

     My hypothesis was the larger the number of holes in the nozzle the higher my rocket would go. To increase the area of applied force I made nozzles with holes drilled in them in certain formats to increase the area of applied force. Then I made a test stand and set off the engines with the nozzles attached. The nozzle that had the highest impulse in the static testing would be used in the dynamic testing. The one and four hole nozzles were used in the dynamic testing because they had the highest impulse in the static testing.

     I found that the one hole nozzle preformed the best in both trials and almost twice the average altitude of the four hole nozzle. My hypothesis was proven wrong by my experimentation. To increase the altitude of a rocket you decrease the number of holes in a nozzle.
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PROJECT TITLE
Peer Pressure

ABSTRACT


Most kids think in order to be "cool" they have to follow the crowd and do what everybody else does, and as kids get older social groups matter more. It is much easier to just go with the crowd and agree with everyone than to stand up for yourself and do your own thing. The purpose of my experiment is to find out if students from ages 9-14 are doing things because that's what they wanted to do or because that's what their friends do. In my experiment I went around to 12 classes and had one person leave the room, while that person was gone I told the rest of that class that when the person got back in to the class room I would ask each person in the class the same question and that they all purposely answered wrongly and the person who was out of the room answered last. I recorded if the person who was out of the room answered correctly or if they followed the crowd. After I finished doing this experiment on 12 different students my results were different than I expected, no body in seventh and eighth grade followed the crowed but three out of four students in third and fourth grade fell for it and answered the same as everybody else.
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PROJECT TITLE
Spoiled Milk

ABSTRACT


   For my experiment I used whole milk, 2% milk, and fat free milk and they all had the same expiration date.  I took 1TBSof each type of milk and put each TBS of milk into a different Petri dish.  I labeled each dish according to what kind of milk it held.  Immediately after putting the milk into the Petri dishes I tested each milk with a different pH test strip.  And each pH strip showed the same color (pH7).  I left three Petri dishes on the kitchen counter and then tested the milks again with the pH strips at around the same time the next day.  I noticed that the milk looked as though it had dried and solidified in the Petri dishes.  On the second day there was still no change in pH color or smell.  The change in the pH color and smell came on the third day from the whole milk.  All the milks were beginning to smell and turned somewhat greenish, however, the whole milk had changed its pH as I had predicted.     
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PROJECT TITLE
The Determination of the Amount of Energy Stored in Different Types of Food

ABSTRACT


It is important to determine the types of food that will allow your body to work at its highest level. This is based on the energy released by the foods we eat and other various factors, such as a balanced diet and regular exercise. Some foods seem to give us more energy than other foods. I wanted to determine which foods would give off the most energy. Prior to this experiment I thought that my findings would reveal that foods higher in sugar content, like a marshmallow would release the most energy. I based this assumption on the observation that when a person either consumes a soda or a candy, they seem to have more energy. In order to prove or disprove my hypothesis I built a calorimeter to determine the energy stored in the various foods. By burning the foods and recording the results of the change in water temperature, I found out that certain foods burn differently according to how they are made up; carbs, protein, fat and sugar. My hypothesis was disproved; sugar does not burn as much energy as I thought. As a result I found foods higher in fat burned the most energy.
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PROJECT TITLE
Is the Average Person Word Dominant or Visual-Color Dominant?

ABSTRACT


The problem is how the brain functions with conflicting information by testing individuals by having them read colors on a sheet of paper, but the colors are written in different colors, for example the color red is written in the color blue.  I see how long it takes them to read and how many mistakes they made.  Then I do the same thing but I add background music.  Then I have them do the same thing but read the color in which the word is written instead of the word, then I add the background noise.  My hypothesis is that if you read the words without making any mistakes then you're going to make mistakes on reading the color.  After testing twenty people, I found that my hypothesis was accurate, however I thought the background noise would have caused more mistakes to have been made, but it was the exact opposite.
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PROJECT TITLE
Does Road Salt Affect the Growth of Plants

ABSTRACT


          My project tested how road salt might affect the growth of plants. I believed from the beginning that the salt would restrict their growing process. The reason behind my hypothesis was that through background research, I found that it was proven that salt kills plants when put into their growing nutrients.

 My procedure was quite simple. I started by planting 64 bean seeds, and added different increments of salt to 4 different gallon jugs of water. I recorded the weight of each seed before I planted them. I have watered them with 1/8 of a cup every other day. Each plant was placed, in its own compartment in a larger tray. 

I noticed right away that the plants grew better with the regular water. Only one plant grew with the most amount of salt on the first day. As my testing continued, I noticed that 15 out of the 16 plants in the regular water tray had grown, while the most amount of salt had an average of 14.925 centimeters, while the regular water plants had an average of 24.87 centimeters. 

My conclusion is that salt does affect the growth rate of plants and de-icing the roads with salt water could become hazardous to our plants on the side of the road. Overall my plants grew well, but unfortunately we should find an easier way to prevent the need for de-icing the roads at all. 
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PROJECT TITLE
Fruit Juice Fermentation

ABSTRACT


Experiment 101: Fruit juice fermentation. Fermentation yeast and sugar content are all parts of wine making. Yeast converts sugar into alcohol or acids. This was for me to determine and learn about how alcohol is made. I labeled 9 containers appropriately by the juice I poured into them. I used a brix meter to measure the sugar content in the juices. MY result turned out that juice with more sugar fermented the most. Sugars with yeast ferment, and make the sugar content go down and the alcoholism go up.
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PROJECT TITLE
Phases of the moon

ABSTRACT


            How do the phases of the moon affect the behavior of people?  All of my background information is about how many cases of animal bites and human crimes have happened in a time period and in which moon phase it occurred more often. This experiment was designed to figure out if the myths about the moon phases are true by learning how many referrals were sent down to the planning room in a month and what dates sent down on . Then record them on the dates that it happened and saw how many people got in trouble on each phase. There was no pattern shown in the three months of information that was collected but there was times when it was higher around the time of the full and new moon.
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PROJECT TITLE
The Relationship between Soda and Candy Mints

ABSTRACT


It is important to determine the types of food that will allow your body to work at its highest level. This is based on the energy released by the foods we eat and other various factors, such as a balanced diet and regular exercise. Some foods seem to give us more energy than other foods. I wanted to determine which foods would give off the most energy. Prior to this experiment I thought that my findings would reveal that foods higher in sugar content, like a marshmallow would release the most energy. I based this assumption on the observation that when a person either consumes a soda or a candy, they seem to have more energy. In order to prove or disprove my hypothesis I built a calorimeter to determine the energy stored in the various foods. By burning the foods and recording the results of the change in water temperature, I found out that certain foods burn differently according to how they are made up; carbs, protein, fat and sugar. My hypothesis was disproved; sugar does not burn as much energy as I thought. As a result I found foods higher in fat burned the most energy.
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PROJECT TITLE
Cold Cuts

ABSTRACT


          The question for my science fair project is does the temperature of metal affect how it long it will take to cut. The way I did this was by taking three metals steel, copper and aluminum; I then took three small rods of each metal and then I heated one of each metal with a butane torch, I put some outside of my house and in my freezer and the temperature was around six degrees and I cut the other pieces that were un-tampered with. My hypothesis was that the steel would take the longest to cut and it would take the longest if it was cold. I tested all of the metals in a controlled environment that stayed at a room temperature of 72 degrees Fahrenheit. For the experiments the range for the regular cuts was from 7.69 seconds to 21 seconds. For the heated metal the range was from 2.62 seconds to 5 seconds. Then for the cold tests from 21.56 seconds to 44.9 seconds. All of the tests came out the same that the aluminum was the easiest the steel was toughest of the three metals. My data supported my hypothesis as it did take the longest to cut cold steel. Likewise, all of the other metals that were cooled also had the longest times for all the cuts. So my experiment was successful in proving that it does take longer to cut cold metal.
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PROJECT TITLE
The X Chromosome Versus the Y Chromosome

ABSTRACT


          Purpose: Is to see whether males or females are more skilled in mathematics or English through testing in a controlled area.

Hypothesis: That males will do better at mathematics than the females, and that females are better at English than males.

Procedure: First, I looked up the SAT's on the computer to help make up my assessment that I develop for my experiment. Then, for two weeks I made up eight different types of assessments. Next,for one month I tested both males and females in my local community. From testing, there was a couple of people at a table to take the assessment at a time. Each person had a different type assessment so there would be no copying from each other's papers. After many people took the assessment, I graded them and assessed the results. 

Conclusion: Females scored higher,than males on both of the assessments by a couple of points.  Though I wish I could have tested more than fifty people, I feel confident with my reslts.  Another conclusion that I have made is that many men who took the assessment took longer than the women. I think it is because of how  they handled the assessment and overall tried to do well. With the women, they were quicker to remember or they were really good at guessing.                       
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PROJECT TITLE
Crunch Time

ABSTRACT


            Does video games affect ones short term memory? I thought that, yes it would because it has been proven to be bad for the human brain.

             Experiments have been done by professor Ryuta Kawashima, a brain imaging specialist in Japan, has proven that excessive video game use can slow brain development in children. My research will contribute to the world by proving that video games during the week or after studying is bad. I chose this question because I wanted to prove video games are bad for the human brain after studying for school work. I am also greatly interested in how the human brain functions.

             To conduct my experiment I would have my test subject try to memorize fifteen words in one minute. Then for two minutes directly after the one minute I would have him or her play video games, read, then do nothing as my control. I would do this as three separate tests.

           My data concludes that video games do not affect memory at all. However people who played a shooting game had a lower number of the fifteen correct. The average for video games was 52% correct. The average for reading was 50.33% correct. And the average for my control (nothing) was 46.33% correct.

             To conclude, my hypothesis was not supported. This may have been wrong because, if one is reading they are putting new information into their brain, rather than sustaining old information. If one is playing video games they are sustaining old information.
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PROJECT TITLE
Hydroeconomics

ABSTRACT


Problem: What works better to power a hydroelectric plant, saltwater or freshwater?

Hypothesis: Saltwater works better than freshwater to power a hydroelectric plant due to its density.   

Summary: To prove my hypothesis, I built a small scale hydroelectric plant. First I constructed the frame using scrap wood, and then attached my DC motor from a dollar store electric car with a mini fan blade for the generator and turbine. After that I connected my reservoir, made out of and antifreeze bottle with the penstock made out of a pen, to the frame of the plant.

My experiment consisted of pouring a gallon of water into my reservoir so it flowed down the penstock turning the turbine of the generator to make electricity measured by a multimeter.

I repeated this process five times to measure voltage and five more times to measure current for both freshwater and saltwater. From this I determined the average power of freshwater and saltwater.

In conclusion I disproved my theory. Freshwater produced more power than saltwater in all of my tests. I think that this happened because saltwater has particles in it, creating drag and slowing it down. Therefore the induced drag of the saltwater produced less electricity. 
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PROJECT TITLE
I See Vitamin C.  Which Cooking Method Preserves the Most Vitamin C?

ABSTRACT


          Our topic is vitamin C.  We wanted to know which type of cooking method preserves the most vitamin C in broccoli.  We hypothesized that steaming broccoli will preserve the most vitamin C in the broccoli.  We used different cooking methods and a vitamin C indicator to see how much vitamin C was lost.  We found that steaming the borccoli will preserve the most vitamin C.  In conclusion, if you need extra nutrients, then you should steam your vegetables.
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PROJECT TITLE
Visual vs. Verbal Memory

ABSTRACT


          Verbal and Visual memories are two ways of remembering objects. I wanted to know which kind of memory people use the best. My hypothesis stated that people would use their visual memory better. My experiment tested the people, asking them to write down what they remember from a visual presentation, and an oral presentation. My results showed that people remembered verbal things 59% of the time, and visual 82% of the time. My data showed that people remember best when they see the objects, rather than hear them by name.

NAME(s)
Anna Tallmadge
PROJECT

NUMBER
P20

SCHOOL
Mater Christi School
GRADE
8

TEACHER
Jess Archer



PROJECT TITLE
How can I Detect and Separate Infrared Light?

ABSTRACT


 The purpose of my project was to find a simple way to detect and separate infrared light. My hypothesis was that with a few simple materials, I could recreate the experiment performed by William Herschel in 1800. I hoped to then be able to detect infrared light. 


After collecting my materials I started to build a system in which I could detect infrared light. First, I blackened the bulbs of three thermometers to better absorb heat. Then I found a cardboard box and put a white sheet of paper on the bottom. I placed the box outside and attached an equilateral glass prism to the box and rotated the prism until a good wide spectrum appeared. I placed the thermometers in the spectrum. One thermometer in the blue section of the spectrum, one in the yellow and the other just past the visible red light which is where infrared light would be found. 


I recorded the data over ten minutes. I watched the temperature on each thermometer. The temperature on the thermometers before they were placed in the spectrum was 61!F. Over ten minutes they slowly rose. The final readings were: the thermometer placed in the blue light read 65!F, the one in yellow read 67!F and the one in red read 71!F.  


I conclude that I found infrared light and detected it. Although I could not see the infrared light it is apparent that it is there. My hypothesis was correct. I was able to simply detect infrared light.   
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PROJECT TITLE
Which Age Class Performs Better on the SATs?

ABSTRACT


This project shows whether or not adults do better than children on the SAT. The initial idea was to see whether or not a parent can do their child's homework. To begin this experiment I had to search for a SAT test.


With some success I found one and was able to provide it to others. After the person had finished the test, I was able to score the test and successfully get my results. After I had tested a few people from each group the results began to unveil themselves. 


My results showed that kids did better on the reading than on the math. On the math section most kids scores were between five and twelve correct out of the fourteen questions. While on the reading scores ranged from five through ten correct out of the twelve questions. Total scores for kids ranged between ten through eighteen correct out of the twenty-six altogether. While adults ranged between eight through eleven correct out of the fourteen questions on the math section. On the reading section scores ranged from eight to twelve correct out of the possible twelve you could get right. 


I found out that the group of adults did better than the group of kids, but that some individuals in the kid group did better than certain adults. Adults as a whole group had better semastic memory than kids and adults above forty do not start to lose their memory because most adults over forty did very well. 
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PROJECT TITLE
Seeing the unseen

ABSTRACT


Ever wonder if boys and girls view things differently? We decided to find out what boys and girls see in optical illusions, and if there is a difference because of gender. We thought that boys would be better at recognizing the "stereo" illusions, and that both sexes would be about as proficient at recognizing the "double-meaning" illusions. To answer our questions, we chose to test kids on two stereo illusions and two double-meaning illusions (they are both forms of optical illusions). One at a time, we showed 15 seventh grade girls and 15 seventh grade boys the stereo illusions and double-meaning illusions. We recorded all of our data. After we analyzed the data we collected, we found that girls were better at seeing the stereo illusions. This contradicted our hypothesis. For the double- image illusions we found a very small difference between the sexes in recognition, which agreed with our hypothesis. If were to conduct this experiment again we would use a larger sample of people. It would be interesting to see if more people would widen or narrow the gap between what girls and boys see.
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PROJECT TITLE
Helping the Disabled

ABSTRACT


Arthritis is a disease that affects many people over the age of fifty. Arthritis causes the joints in your body to ache and hurt when you use them and put pressure on them. Even just a little amount of pressure can cause pain. This causes them to not be able to do simple tasks; one of the things that they may struggle with is chopping food. I have created a prototype with simple mechanics, which will allow those with arthritis to chop food easier. I have made the machine out of a napkin holder and a few other things. After talking with people with arthritis I have taken the part that weighs the napkins down and extended the arm to create a bigger lever. I have also made it come back up on its own so that you wouldn't have to pick it up every time. I found that making the arm longer helped people not only with arthritis, but also if they have limited use of their muscles. After making a few adjustments to my design I will then have them fill out a survey about my invention. Through this I will find what has made an improvement and what didn't make much of a difference. I hypothesize I will find this is a better alternative than conventional chopping with a knife. Also, I think that if I had better tools and resources I could have made this even better.
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PROJECT TITLE
Craniotomies Based on Race

ABSTRACT


The purpose of this study is to show that the shape of the skull of different races may influence a surgeon's approach to an intracranial disease.  

When approaching a specific brain disease, such as a basilar tip aneurysm, Japanese Neurosurgeons prefer the frontotemporal (forehead) approach while American Neurosurgeons favor the sub-temporal (in front of the ear) approach. Neurosurgeons try to find the shortest route between the cranium and the brain disease which is being operated on.  To test this hypothesis I measured 40 CT scans of Neurosurgery patients.  Twenty CT scans were Japanese and twenty CT scans were American, each consisted of equal numbers of males and females.  

In addition to measuring CT scans, I was able to perform these approach techniques on a cadaver in the Neurosurgical Skull Base Lab at UVM.    

The results show that the American skulls were narrow and long while the Japanese skulls were wide and short.  The measurements of the CT Scans and the cadaver dissection confirm that the desired approach for Japanese Neurosurgeons is frontotemporal and for Americans Neurosurgeons sub-temporal.  
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PROJECT TITLE
From Udder to Butter

ABSTRACT


          I have shown dairy cattle since I was four years old and have also been involved in 4-H since I was eight, because of this I was aware that different breeds of dairy cattle had different percentages of butterfat in their milk. I set out on a mission to see which breed had the most butterfat and which breed had the least. I also took from my prior experiences the information to form my hypothesis. Through numerous cattle shows, I was able to become acquainted with a farm that owned eight different breeds of dairy cattle. This allowed me to control the diet for my test subjects.


I was granted permission by Glen-Mar Dairy to take a 16-ounce sample of milk from eight breeds of dairy cattle, once for the month of December, January, and February. After the samples were collected they were each placed into a 1-liter bottle and shaken until butter was visible. Once butter was visible, each sample was poured through a strainer to isolate the butter. The butter sample was then put into a petri dish and taken to the local store and weighed. To calculate the percentage of butterfat I divided the weight of butter by the weight of milk sample. I then graphed the percentages for each month separately. The Internet was used to find the average percentages for each breed. This information was then graphed to make it easy to compare the average with my results. 


The results received supported the hypothesis. The Jersey did show the most butterfat and the Black & White Holstein showed the least. Even though the Jersey was expected to contain the most butterfat, the particular cow produce more than expected, whereas the Black & White Holstein produced less than expected. The most surprising aspect of my experiment was that the Red & White Holstein produced noticeably more butter than the Black & White Holstein. This was surprising because the only difference between the two is their color.
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PROJECT TITLE
Comparing Water Quality in Urban and Rural Areas

ABSTRACT


For my science fair project, I'm going to compare the quality of water found in urban areas with the water found in rural areas to discover whether or not a larger population equals a greater amount of pollution in water.  The Water Quality Index is defined as the physical, chemical, and biological properties of water.  The Water Quality Index has nine different components which can be tested or studied in order to determine the healthiness of a river.  The nine different components are essential for describing the overall quality of a body of water.  The nine areas that need to be tested are the amount of dissolved oxygen, the biochemical oxygen demand, and fecal coliform level, number of nitrates, the pH level, temperature change, and the amount of total dissolved solids, total phosphates, and the turbidity.  Poor water quality can result in restrictions on the consumption of fish and wildlife, deformities in fish, and restrictions on drinking water consumption levels.  

Through gathering water and observing the areas surrounding the Potash Brook in South Burlington and the La Platte River in Shelburne, I have proven my hypothesis correct.  Potash brook had a much poorer water quality than the La Platte River because it is near the construction zone on Kennedy Drive.  Therefore, it is more susceptible to pollution than the more rural areas surrounding the La Platte River.  By testing the water quality through the water quality index, I have found that rivers or streams found in congested areas are far less healthy than rivers found in the less congested rural areas.  Hopefully with proper treatment, all rivers and streams will be able to support a healthy life to the organisms that reside in them.  
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PROJECT TITLE
Grass vs. Grain

ABSTRACT


The purpose of this project is to see if cows that are fed a diet of grain produce more methane than cows that are fed a diet of grass.  My hypothesis was that cows that were fed a natural diet of grass produce less methane.  Methane (CH4) is a gas that is created by the anaerobic decomposition of organic compounds.  Methane is a greenhouse gas that is 20 times more effective at trapping heat in the atmosphere than carbon dioxide.  Some of the major producers of methane are rice paddies, agriculture, bacteria in bogs, and fossil fuel production.

To perform the experiment I had to collect manure samples from grass and grain fed cows.  After mixing the manure with equal parts distilled water, I put each sample into gallon containers topped with balloons to collect the methane produced in the manure.   After two weeks, I collected the data by measuring the volume of the gas in the balloons. 

I found that my hypothesis was supported: cows that are fed a natural diet of grass produce about 29% less methane than grain-fed cows.  Because most cattle in the world are fed a grain based diet, the data that I collected shows that the current agricultural practices may be a serious part of the global warming problem.
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PROJECT TITLE
We've Got the Beat

ABSTRACT


The purpose of my experiment was to find out if music can affect your pace while running. I hypothesized that if the tempo of the music increases then the runner's pace will increase too. To test this I made three tests. The first test was an Initial Test to get an idea of what a song with a tempo can do to a runner's pace. The second test was a Forced Pace Test to see if I could make myself go faster and to see if I could make myself go slower. The final test was a Varied Pace Test to see if the bpm changed the runner's time. For each test, I first took the runner's heart rate, timed them on their splits on a 1/9th of a mile track, took their heart rate, and then took their heart rate again after 5 minutes. My results showed that music can affect your pace while running. My hypothesis was correct. When the tempo of the music increased, so did the runners pace. I feel confident that these results are accurate particularly for my running. I learned that by selecting the right piece of music I can really push myself to go faster. I will be able to use these results to train to be a really good runner someday.
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PROJECT TITLE
Macroinvertebrates and the Health of Potash Brook

ABSTRACT


The macroinvertebrates of Potash Brook were examined in the winter to see how the health of Potash Brook is.  Certain macroinvertebrates can only live in certain water conditions.  The main condition for where macroinvertebrates live is pollution levels in the water. I am doing this lab to find out if in the winter the health of Potash Brook is good or bad.  I believe that the stream will be relatively healthy in the winter.  The stream should be healthier since water runoff isn't as high.  This lab will be done using the kick-rock technique.  Materials I will use include a net, a net to go across the stream, vials, scoopers, and containers.  After collecting the samples from the net, the samples will go in the collecting box and then will be separated into separate groups by order.  Once the samples are done with, they are quickly put back into the stream so that they don't die.  Different places of Potash Brook will be different in health because of where they are situated.  This lab should be able to tell if the stream is healthy in the winter.  The types of macroinvertebrates found, show how healthy the stream really is.  The health of Potash Brook differs in different areas.  I am concentrating this lab in the part of central South Burlington.
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PROJECT TITLE
Dissolution Rate for Common Pain Relievers

ABSTRACT


     Have you ever had an excruciating headache, and you just hoped that it would

Go away a.s.a.p.  I hate having to wait for a pain reliever to dissolve before you

could get the relief that you wanted.  So I chose to design an experiment that would 

test to see which pain medicines would dissolve the fastest, ensuring a faster relief time.

     To test what pill dissolved the fastest, I made up a solution of Hydrochloric Acid

With a pH of 2, that is 0.01m.  I added 10ml of 1.0 Hydrochloric Acid in a volumetric flask and made a total solution of 1 Liter.  I poured 50ml of the HCI solution into a beaker atop a magnetic stirrer, and also put 50ml of water into a separate beaker.

The magnetic stirrer is an object that looks like an elongated tic-tac that spins when

Exposed to magnetic force.  This causes a currant in both the HCI and the Water in each beaker.  I then placed a type of pill into both beakers and timed how long it took for the pill to dissolve.  I also compared this to how fast it dissolved in regular deionized water.

I tested 6 other types of pills and compared the average dissolving rate for all of them to see which pill dissolved the fastest and which pill took the longest.

     My hypothesis is the Hydrochloric acid solution would dissolves the pills faster than the water and that the Tylenol EZ tabs would take the longest to dissolve due to the gel coat around the outside of the pill.

     The fastest pill to dissolve in water was Bayer Aspirin, taking only 53 seconds, followed by Excedrin 1:33:88, then Tylenol 1:39:89, Tylenol Sinus 2:02:84, Excedrin Sinus 2:17:27, and the slowest to dissolve were the Tylenol EZ Tabs taking 2:41:88.

In the Hydrochloric Acid solution, Bayer was again the fastest taking 1:00:69, Excedrin

Sinus 1:45:52, Tylenol 1:46:54, Tylenol EZ tabs 2:23:15, and finally Tylenol Sinus taking 2:28:06.

     In conclusion my hypothesis that the HCI solution would dissolve pills faster was proven half correct.  50% of the pills dissolved faster in Water and the other 50% in the HCI solution.  My hypothesis about the Tylenol EZ tabs taking the longest to dissolve due to the red gel coating that surrounds the pill, was also true.  
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PROJECT TITLE
Safe Jump

ABSTRACT



The purpose of this experiment is to find the maximum safe height for a boy to jump or fall from. This purpose originated from the experience of my little brotherùwho just loves to jump of high things. Is this truly safe? My hypothesis is that with the increase in height, the force of impact on the body increases exponentially. 

My research showed that for children, the cervical spine is the most vulnerable to injury.  The maximum safe impact energy to that area is 189 Joules.  I then found a way to relate this to a fall by using the equation K = 1/2 mv#.  I knew the maximum safe velocity would be v =  &#8730;2K/m.

To get v, I dropped marbles from different heights to make a graph of velocity versus time.   The slope of this graph was linear, so it was easy to find the maximum safe impact velocity by interpolation.

In conclusion to my project, I found the highest safe height to jump or fall off a roof is 4.89 feet.
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PROJECT TITLE
Acid Rain on Plants

ABSTRACT


       My study is on the effects acid rain has on the growth of plants.  Normal Vermont rain has a pH of 5.5, which is slightly acidic.  This is due to chemical reactions that occur in the clouds.  These reactions between carbon dioxide and water produce rain that has a lower pH than pure water.  Acid rain is defined as any precipitation with a pH of less than 5.5.  


I am using grass because I believe it will survive acid rain but still be effected by the low pH.  I will water some of the grass with tap water, some with normal Vermont precipitation, and some with acid precipitation.


So far, my data shows no distinct trend but the grass grown with normal Vermont precipitation will probably grow best, followed by the grass water with tap water.  The acid rain grass will probably grow worst.
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PROJECT TITLE
The Concentration of Vitamin C in Fruits Before and After Freezing

ABSTRACT


I tested if vitamin C was lost when lemons, oranges, lime, red pepper, and grapefruits were frozen. The juice from the fruits was added drop by drop to a DPIP solution to test the concentration of the vitamin C in the fruits' juice. The DPIP will react when a certain amount of vitamin C is added to it and it will show the concentration of the juice because the less drops you add and the DPIP reacts, the more concentrated the juice is. The data showed that when fruits with vitamin C are frozen then they lose vitamin C. the average drops needed to get DPIP to react with unfrozen lemons was 58.9 while the average for frozen lemons was 60.1 drops. Unfrozen orange was 26 drops to unfrozen oranges 39.7 drops. Unfrozen grapefruit was 58.1 and frozen grapefruit was 71.3 drops. The lime was 72 drops unfrozen and 103.33 frozen. The red pepper was 15.5 drops unfrozen and 20.667 drops frozen. All this data shows hat as the fruit freezes, the drops needed to react the DPIP increases therefore the vitamin C concentration in the fruit decreases. The hypothesis that there would be a loss in vitamin C concentration when the juice is frozen was supported by the data. Most of the studies found in the background information supported the data and hypothesis by showing vitamin C after freezing. Studies were done by Dr. Jerry Gordon, Jackie Mosure, and Kevin Pho that all showed vitamin C would be lost when frozen.
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PROJECT TITLE
Who Will Steel The Show

ABSTRACT


          Does temperature of an electrolyte affect the rate of electrolysis and if so which temperature will strip away the most metal from a steel bolt?  My hypothesis was that the warmer the electrolyte the more mass would be lost.  Electrolysis is basically making a circuit with a few alterations.  In my experiment the positive charge went through a bolt and through salsa to a negative charge.  When the charge went through the steel bolt it took with it some metal to make a better circuit, thus decreasing the mass of the steel bolt.  At the beginning of my experiment, all of the bolts weighed 37.3 grams.  All the controls ended at 36.7 grams.  Those exposed to 1oF temperatures ended with an average weight of  35.95 grams.  Those with 40oF temperatures ended with an average weight of 25.15 grams. 70oF ended with an average of 18.4g and 125oF ended with an 11.65g average.  The 1oF  lost an average of less than 1.4% of its mass (1.3g), while the 125oF lost an average of almost 69% of its mass (25.65g).  My data clearly supports my hypothesis.  It proves not only that temperature affects electrolysis but the warmer the electrolyte, the more mass will be stripped from a metal object.
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PROJECT TITLE
Carcinogenic Effects of Fluoride and Arsenite on Lung Epithelial Cells

ABSTRACT


Effects of common compounds found in many water supplies, especially in New England, on healthy human lung cells were examined.  Previous studies have shown that arsenite is toxic to humans, but limited studies were conducted with the amounts found in water.  Also only a few studies have been done on fluoride's negative effects.  To further investigate the health effects of these compounds, two healthy lung cell lines were used for experimentation.  Cell viability/cell death, oxidative stress analysis, and vitamin effects were all conducted using these cells.  All samples were treated with both fluoride and arsenite (NaF/NaAs 1:m, 10:m, and 100:m).  For the cell viability/cell death analysis, the cell samples were treated with fluoride and arsenite for one hour then stained with a tryphan blue exclusion dye.  Dead cells were counted using microscopic analysis.  To determine the oxidative stress production of in fluoride and arsenite treated cells, cells were exposed to 2:m of DFC stain and analyzed with fluorescence microscopy.  To examine whether or not exposure to Vitamins A, C, and E would help reduce the amount of oxidative stress caused by these compounds, healthy lung cells were treated with each vitamin overnight then exposed to fluoride and arsenite.  Our results showed that even minimal doses of both fluoride and arsenite caused significant cell death and damage.  DCF staining showed that 10:m doses of both compounds caused the most cell injury and death.  Vitamin tests showed that Vitamin C was the most effective in preventing production of oxidative stress and Vitamin A was also comparable but Vitamin E showed little or no effects during this time period.  These experiments show that even the minimal amounts of fluoride and arsenite found in water supplies are toxic enough to produce oxidative stress and cause cell injury and/or death which can lead to diseases such as cancer.  Solutions to combat these problems are to reduce the amounts of these compounds in water and more Vitamin C or A should be added to people's diets.
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PROJECT TITLE
A study of the effect of fertilizer on worms

ABSTRACT


        For the science project that I am pursuing, I plan on raising red worms in different concentrations of Scott's Turfbuilder with summerguard, in varying concentrations from 0x to 5x the recommended amount. I am pursuing this project to show whether the average user who accidentally or intentionally, applies this fertilizer in excess of what is recommended, could have a ling term effect on the environment, and whether the standard level of the product is environmentally safe.


The setup of this project includes an array of 5 test groups of 5 individual containers, all containing 2 kg of soil. To make sure my results are unbiased and correct, my mentor will be filling the different bins of soil with varying levels of the fertilizer, in no particular order, as the bins are numbered, to ensure it is as unbiased as possible.


The worms that I will be using in each bin will be counted to 100, and at the end of the experiment I will be counting the living worms remaining in each bin. The worms may also be weighed before and after the test to either show the change in the growth of the worms from bin to bin, or to show how many of the worms are left.


All of the bins will be kept for roughly two weeks for the worms to either develop, or die. During this time they will be fed Purina Worm Chow in equal amounts for each bin.


Although I do not have my results as of now, from my observations of the development of the worms, I expect that the fertilizer had a negative effect on the growth of the worms, due to the fact that I have recently noticed a few bins with little or no sign of life. I assume this is because of the negative effects of the fertilizer; however, I cannot be positive, as this is a double blind test and my hypothesis is based entirely on speculation.
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PROJECT TITLE
Carbonation Investigation

ABSTRACT


        After adding Nestl1's powdered strawberry flavoring to a soft drink, I quickly determined that this addition caused all of the carbonation to leave my beverage. In my experiment, I tried to determine what caused this reaction by adding several different substances to Coca-Cola. The substances that I tested included granulated sugar, ôquick-dissolving" sugar, brown sugar, confectionary sugar, anhydrous glycerin, plain salt, iodized salt, and finally crushed graham crackers. The effectiveness of these substances was determined by adding one teaspoon of each of them to twenty-five milliliters of Coca-Cola inside a graduated cylinder, recording which reached the most consistent, maximum height. I determined that solubility caused my carbonation to escape, not the presence of certain chemicals. Plain salt and iodized salt worked just as well as ôquick-dissolving" sugar, even though the two distinctly differ in their chemical formulas. The one thing that these have in common, however, is that they dissolve in water. 


I later used this method of adding plain salt to Coca-Cola to measure carbonation quantitatively. While recording the height that my released carbon dioxide, in the form of bubbles, reached, I realized that I could relate this value to a scale, which allowed me to measure how much carbonation was lost in various circumstances. For example, Coca-Cola left in a plastic cup lost all of its carbonation in about an hour, while in the same time interval, Coca-Cola in a can only lost approximately 6.8% of its carbonation. My Coca-Cola that was left in a room temperature can went flat after a surprising seven hours and thirty minutes. After seven hours and thirty minutes, however, the Coca-Cola that was chilled in my refrigerator maintained 40.9% of its original carbonation. Finally, I was able to create a conversion factor, which converted my experimentally determined heights, to the proper units for carbonation. To change my values to volumes, one must take the height of only the carbonation, (total height -27), and multiply by (37/440). Ultimately, I was able to determine why all of the carbonation escaped when I added the soluble powder and use this information to develop an easy method in which one can determine how flat a soda is, more accurately than a taste test. 
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PROJECT TITLE
The Effects of Phosphate-free Detergents on Seed Germination

ABSTRACT


I conducted an experiment on the effects phosphate-free concentrations of detergent have on seed germination. This research is important because of the concern there was in the economy. Phosphates were banned from detergents, but now people are worried that the new additives to replace the job of phosphates may influence seed germination. The problem I was trying to solve was if phosphate-free detergents really do influence growth rates. My hypothesis was: If you add concentrations of phosphate-free biodegradable detergent to seeds, then it will not increase growth rate and seed germination. To solve the problem I had a control of just distilled water, a 1% solution of the detergent, and a 10% solution of the detergent and I allowed seeds to sit in those solutions for 5 days and I recorded the results. I found that my hypothesis was supported and in fact the additives in the detergents did not increase seed germination. My data did support my original hypothesis. My interpretation of the results is that the banning of phosphates was a very good idea. Phosphates were harming the economy and my results prove that people should not fear non-phosphate detergents because they are not harmful and they do not increase the germination of seeds.
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PROJECT TITLE
Effects of Phosphorus and Fertilizers on Plant Growth

ABSTRACT



For my project I am testing plant growth under different circumstances involving fertilizer differences.  I am growing plants with different fertilizers and comparing how the plants grew with each.  I am using a 0-20-0 mix of fertilizer, a 20-0-0 mix of fertilizer, and a   10-10-0 mixture.  I am growing 3 corn plants and 3 soy bean plants for each type of fertilizer and 3 of each for the control group of the experiment.  The purpose of this project is to determine how effective fertilizer really is.  Lake Champlain is greatly affected by the runoff that plants with fertilizer gives off and phosphorus is the most harmful contaminate.  If phosphorus is shown to have little, or at least less effect on the plants growth, it would show that less phosphorus and more potassium should be used.  I am measuring the amount of phosphorus in each type of fertilizer by using a phosphorus testing kit.  Also, the plants will be measured by height, weight, width, and number of leaves.  This project should provide information that could change the way many homeowners, gardeners, and farmers grow their plants and could also help with the increasingly unmanageable crisis with green algae in Lake Champlain and other bodies of water across the world.
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PROJECT TITLE
Burning the Earth: An experiment in burning metals & wavelength

ABSTRACT


When I learned about wavelength and what flame colors meant, I wanted to formulate the knowledge into an experiment. The mere color of the flame may indicate nearby heated metals, poisonous substances, so I also saw a way to teach people how to recognize a dangerous flame. I decided to find out which of the five metals I chose (copper, zinc, sodium, magnesium, or calcium) burned at the shortest wavelength.  Basically, the closer to red (800 nanometers) the flame was, the longer the wavelength.  A color like green or purple has a relatively short wavelength, whereas orange or red is fairly long.  Most metals fall into the 600-nanometer range, with yellow or orange flames.  I thought that copper would burn at the shortest wavelength, because it heats up rapidly.  

To these five materials, I used some common items.  For magnesium, I used Epsom salts.   For sodium I used table salt.  For calcium I used eggshell.  For zinc, I scraped the copper off a penny, and for copper I used copper wire.  I then calibrated my Bunsen burner, waiting until the flame turned blue, signifying no contamination.  Then I held each metal over the flame with a metal spoon.  I just held the wire over.  I tested each three times, and my results were clear: copper burned at the shortest wavelength of 525 nanometers (green).  Magnesium burned at exactly 600 nanometers (orange-yellow).  Sodium burned at 610 nanometers (yellow).  Calcium, burned at 620 nanometers (light orange).  Zinc burned at the longest wavelength of 650 nanometers (orange).

My hypothesis proved correct: copper burned at the shortest wavelength.  But it wasn't for the reason I suspected; chemical composition matters, not temperature.
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PROJECT TITLE
How Temperature Affects the Performance of a Hovercraft

ABSTRACT


          The purpose of my project was to determine the advantages of using a hovercraft in a warmer temperature rather than a colder one.   I decided on this project because I thought it would be a neat way to build a machine while learning the basics of physics.  In my hypothesis I thought that the hovercraft would float highest at the warmest temperature.  

For the experiment I conducted I needed to construct a model of a hovercraft.  After building the craft I chose three temperatures:  22oC, 13oC, and -10oC.  The highest lift of 9cm was achieved on the first test at 22oC.  The lowest lift was 5cm off the ground in the third test.

My hypothesis was correct in that the hovercraft worked better in the warmer temperatures, but there was less difference in the test results than I expected.  I think if I were to redo this science fair experiment I would choose more drastic temperatures to test the performance of the hovercraft.
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PROJECT TITLE
Plants Hydrated with Water or Milk?

ABSTRACT


The purpose of this project is to see weather plants/vegetables grow best in water, milk or a mixture of both.  I split up my radishes into 5 cups and watered them with the solutions of 100% water, 100%milk, 50% water/ 50% milk, 75% milk/ 25% water or 75%water/ 25% milk.   The results were radishes watered with 75% water/ 25% milk grew the best and 100% water was the second best, the 50% water/ 50% milk and the 25% water/ 75% milk were the same height and are the 3rd best.  Just as I thought milk was the worst.



NAME(s)
Merideth Zeller
PROJECT

NUMBER
P11

SCHOOL
Rutland High School
GRADE
11

TEACHER
Ann-Marie Mahar



PROJECT TITLE
Wind Wins

ABSTRACT


   This project is based on the PicoTurbine 250 Savonius Blade Model wind turbine, the untested small-scale ôbuild it yourself" wind turbine devised by the PicoTurbine company. The purpose of this project was to determine whether or not it would be economically feasible to use a reasonable (less than five) number of PicoTurbine 250's to generate enough electricity as an alternative energy source for an average household in Rutland, VT to replace a significant (at least 10 %) amount of that household's energy usage.


To test my hypothesis I gathered wind speed data over short, medium, and long term settings. For short term data I recorded the wind speed as well as temperature, and wind direction, every six hours at a place on my property that I deemed best for wind farming. For medium term data, I gathered recordings of average wind speed and wind direction in Rutland every day for a month over the course of three months, January 2007,  May 2006,  and September 2006 to get a selection from each of the three ôwind seasons," high, medium, and low (January, May, and September respectively). For long term data, I gathered recordings of average wind speeds and wind directions for every month for five years, from 2002 through 2006. Through analysis, I determined the average wind speed of Rutland to be 3.1 m/s (6.9 mph)


I then determined that average consumption of electricity for a Rutland home by analyzing the electricity bills for my house for the past four years. I determined that the average annual electricity consumption was 9474 kWh.  Knowing the average Rutland wind speed as well as the efficiency of a PicoTurbine 250 (112,320 rotations/kWh), and how much electricity an average household in Rutland consumes, I determined through calculations that to generate 10% of an average Rutland household's annual energy usage, three PicoTurbine 250's would be necessary.
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PROJECT TITLE
Complication Resulting From Incomplete Antibiotic Regimens

ABSTRACT


Antibiotics have always been abused since their discoveries. As a result, new and dangerous forms of bacteria have been emerging. This project will reproduce the effect of natural selection inside a host's body and determine the highest concentration of Ampicillin, if there is one, the bacteria can adapt to. I believe that there is no limit to the potency of bacteria's adaptation. Cultures of Actinobacillus actinomycetemcomitans have been grown in tryptic soy broth with yeast extract along with low concentrations of Ampicillin. Part of the surviving bacteria in the highest concentration is put in an even higher concentration. This selects bacteria that are resistant to a certain amount of antibiotics. Another part is then frozen. This is done till the concentration of 5 mg of Ampicillin per milliliter of broth is reached. The frozen bacteria are then grown in agar along with a dillution pad in the middle containing a solution of Ampicillin with a concentration of 5 mg/ml. This research isn't complete yet, but preliminary results show that there isn't any limit to a bacteria's immunity potency. This research stresses the importance of following a prescription, because if not, bacteria may one day evolve to a state whereas we cannot control them anymore.








