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12 B The effect Echinocandin class drug has on mixed species Aspergillus and MRSA biofilm formation 
   Alexzondria Carter, Tessa Askew, Lisa Dollinger, Youngjun Park 
 Case Western Reserve University         

Biofilm formation occurs when microorganisms adopt a multicellular behavior to prolong survival on both biotic and 
abiotic surfaces. In healthcare, the existence of these biofilms on medical equipment or reservoirs can cause harm to 
the patient. As observed in the skin cells of Psoriatic patients, the fungus Aspergillus and the bacteria 
Staphylococcus, interacted in an unknown manner. As this interaction was taken into a biofilm model, the 
interaction between these two species became more clear. This interaction was studied further by studying the 
effect of Echinocandin drugs had on the biofilm formation.  

13 A Preliminary Detection of Antibiotic Resistance in Coliform Bacteria 
   Austin Cunningham, Mike Dercoli, Jamielynn Doyle, Kristin LaTessa, Isaac Pearce 
 Youngstown State University       Carl Johnston, Mentor 

Coliform bacteria and water quality in shallow water and creeks near urban communities vary depending on factors 
such as runoff and temperature fluctuation. Yellow Creek in Poland, Ohio is subject to these factors, as well as 
possible combined sewage overflow (CSO), which could lead to increased antibiotic resistance in present coliform 
bacteria. This study seeks to evaluate the antibiotic resistance of coliform bacteria in Yellow Creek by measuring 
such factors as dissolved oxygen, biochemical oxygen demand, coliform units (CFU), nutrient levels, and antibiotic 
resistance gene levels to seven antibiotics. The study includes three sites located in Poland, Ohio. The hypothesis to 
be tested is to determine levels of antibiotic resistance in coliform bacteria in Yellow Creek. 

14 B Pharmacological and pre-clinical testing of 5-NldR as a new therapeutic agent against brain cancer  
   Casey Seol Kim 
 Cleveland State University         Anthony J. Berdis, Mentor 

Approximately 4,000 children in the United States are diagnosed annually with a brain tumor. Brain cancers are the 
deadliest of all pediatric cancers as they have survival rates of less than 20%. Although surgery and radiation therapy 
are widely used to treat adult patients, chemotherapy is the primary therapeutic option for children. One important 
chemotherapeutic agent is temozolomide, an alkylating agent that causes cell death by damaging DNA. In this 
project, we tested the ability of a specific non-natural nucleoside developed in our lab, designated 5-NIdR, to 
increase the efficacy of temozolomide against brain cancer. Cell-based studies demonstrate that the combination of 
5-NIdR and temozolomide kills more cells compared to treatment with either temozolomide or 5-NIdR used alone. 
Microscopy techniques demonstrate that the combination of 5-NIdR and temozolomide causes cell death via 
apoptosis rather than necrosis. Animal studies using xenograft mice were performed to evaluate the in vivo efficacy 
and safety of this drug combination against brain cancer. Preliminary results indicate that treatment with 5-NIdR 
does not inhibit the rate of tumor growth. In contrast, treatment with temozolomide slows the rate of tumor growth 
by 2-



transportation to the cell surface. There exists a GSNO reductase which degrades GSNO. Inhibition of this reductase 
would allow GSNO to remain active, which may hold a therapeutic effect in CF patients. The goal is to see the 
mechanism that SNOs take to mature CFTR, which is currently unknown. I hypothesize that S-Nitrosothiols have an 
effect on CHIP and Hop interaction in CFBE41o- cells expressing that both wild type and mutant F508del CFTR are 
used as they very closely mimic the human airway cells in vivo.  

16 B Does Physician Knowledge Of Patient Expectations Improve Emergency Department Length Of Stay And 



will lead to copulation and offspring. The behaviors of these two species will be compared to discover how these 
species breed in captivity which will hopefully lead to insights in how these species behave in the wild and interact 
with their mates.  

20 B Transposon Mutant Genesis of Stenotrophomonas maltophilia Oak Ridge Strain 02 
   Kaylin Camp, Rae'ven Crum, Gabriella Hosack, Thomas Rebraca 
 Youngstown State University 



When compared with US Environmental Protection Agency (EPA) limits of 35 µg/m3 daily average, the particulate 
concentration during the times our measurements were taken meets EPA standards, however we found that during 
peak times and places the particulate concentration could be over 80 µg/m3. This poses possible health risks to the 
students who are frequently sitting the hall ways waiting for their next class to begin. 

23 A Virtual Screening of Small Molecule Inhibitors of Duffy Binding Protein in Plasmodium vivax 
   Maria Tickerhoof, Khailing Neoh, Maggie Wong, Kristin Kirkland 
 



DEAD Box RNA helicase DDX3. In order to gain a better understand of the mechanisms of poxvirus K7 infection, the 
K7 peptide was first purified and then utilized in unwinding assays in complex with DDX3. 

27 A Toward Custom Made Optical Mounts on Demand using Additive Manufacturing  
   Michael Baker, Nicholas McGuigan, Martin Strong 
 Youngstown State University       Donald Priour, Mentor 

An essential element of a stable experimental optics platform, optical mounts are often costly, require time to 
order, and can be a challenge to have custom made.  The YSU Physics and Astronomy Department has had a very 
active optics program in recent years, a circumstance which inspired us to tackle a recurring issue in such 
experiments with a fairly new technology, 3-D printing.  Conventional metallic optical mounts used for positioning 
lasers, photodiodes, and other components are typically expensive, and can often be restrictive when it comes to 
designing original layouts for experiments, often leading to improvising some rather unique optical equipment to 
meet our needs.  To accommodate the need for inexpensive and robust custom made optical mounts, we sought to 
test the plausibility of enlisting the available YSU 3-D printing resources to reduce overall costs while expanding the 
range of possibilities for our experimental setups.  The first iteration of our program has involved printing out 
various mounts of different filling densities, plastic type, and support structure (e.g. horizontal or vertical layering); 
these candidates will be exposed to mechanical, thermal, and magnetic tests for overall stability in order to 
determine which mount type offers the least amount of background noise on a desired signal, which will help 
determine the composition and configuration of subsequent iterations of 3D printed mounts.  In tandem with the 
stability tests, theoretical modeling calculations will help relate test data to the robustness of the mount with 
respect to mechanical, thermal, and magnetic perturbations to determine its suitability in the context of optical 
experiments pursued in the department.             

28 B Using Affinity to Overcome Drug Delivery Limitations of Microparticle Systems  
   Mikayla Smith  
 Case Western Reserve University      Horst von Recum, Mentor 

Previous work by Dr. Horst von Recum and Dr. Sean Zuckerman have used insoluble cyclodextrin polymers (pCD) as 
a device coating to release sirolimus, an antiproliferative drug. Sirolimus forms an inclusion complex with pCD, 
where the molecular interactions between drug and polymer control release rate. Since diffusion release rate is 
dependent on thickness, traditional drug delivery devices show accelerated release rates when formulated into MPs 
due to increased surface-area-to-volume ratios compared to thick polymer slabs. However, if affinity is the rate-
dependent step, then pCD microparticles (MPs) should be able to provide sustained release of sirolimus similar to 
that from pCD coatings. This work characterized sirolimus loading and release from pCD MPs and demonstrated the 
in vitro bioactivity of released sirolimus. Particles were loaded with drug which was released into 1xPBS with 0.1% 
Tween-80. The entire release media was collected daily for 100 days to mimic infinite sink conditions and analyzed 
by UV-vis. Release was normalized to the weight of MPs. MPs showed a small burst followed by release until ~ day 
нр ǿƘŜƴ ǊŜƭŜŀǎŜ ŦǊƻƳ ʴ/5 ǎƭƻǿŜŘΦ wŜƭŜŀǎŜ ŦǊƻƳ ŘŜȄǘǊŀƴ όŘƛŦŦǳǎƛƻƴ ŎƻƴǘǊƻƭύ ŀƴŘ ʴ/5 ǿŜǊŜ ōƻǘƘ ƴŜƎƭƛƎƛōƭŜ ōȅ Řŀȅ трΦ  
ʲ/5 atǎ ŎƻƴǘƛƴǳŜŘ ǊŜƭŜŀǎƛƴƎ ōŜȅƻƴŘ Řŀȅ млл ŀǘ ƴŜŀǊƭȅ ŀ ƘǳƴŘǊŜŘŦƻƭŘ ŎƻƴŎŜƴǘǊŀǘƛƻƴ ŎƻƳǇŀǊŜŘ ǘƻ ŘŜȄǘǊŀƴ ŀƴŘ ʴ/5 
MPs. This difference may be attributed to the different affinity ƻŦ ǎƛǊƻƭƛƳǳǎ ŦƻǊ ʲ/5 ǾŜǊǎǳǎ ʴ/5 atǎΦ ¢Ƙƛǎ ǊŜƭŜŀǎŜ 
frame is similar to that from pCD disks, which also showed release for >120 days. 

29 A Fiber Type Properties of the Forelimb Muscles of Sloths (Xenarthra: Pilosa)  
   P. Kiraly, A. Svenson, T. Tsangaris-Braatz, and A-R. Yusuf 
 Youngstown State University       Michael Butcher, Mentor 

Sloths exhibit a range of arboreal locomotion that involves suspension by one or more limbs for extended periods of 
time. Despite these abilities that require great strength, their skeletal muscle mass is quite low; however, their 
overall limb form has been extremely modified for suspensory behaviors. One modification may be the expression of 
only slow-twitch isoforms of myosin and muscle fibers with high fatigue resistance. This hypothesis was tested using 
a combination of histochemical (aerobic vs. anaerobic metabolism) and immunohistochemical analyses to determine 
muscle fiber types in the major forelimb flexors of both two-toed (Choloepus hoffmanni, N=2) and three-toed 



(Bradypus variegatus, N=4) sloth species. The results indicate the primary expression of only two myosin fiber types, 
slow MHC-1 and fast MHC-2A. Both fiber types are strongly reactive for oxidative potential, and all muscles analyzed 
in both species show a relatively broad distribution of slow, oxidative fibers. It is also observed that sloth forelimb 
muscle have a large amount of extracellular matrix in between segregated regions of muscle contractile tissue. 
Collectively, the findings suggest that sloths have evolved slow-contracting, highly fatigue resistant muscles for 
suspensory behaviors. The physiological properties observed are further consistent with economical force 
production. However, while slow fiber type specialization provides a means to sustain muscle force, large amounts 
of force that may be required for suspension are more dependent on muscle architecture and the passive and active 
force properties of their muscles. 

30 B Relationship between Intensity of Depressive Symptoms, Anxiety, Alcoholic Tendencies, and Cognitive 
   Functioning 
   Phillip Scheanon, Aemilee Ziganti, and Julia Gaspare-Pruchnicki  
 Case Western Reserve University      Arin Connell, Mentor 

Binge drinking and alcoholism ς alcohol use disorders (AUDs) - are behaviors commonly found in cases of depression 
and anxiety. In these situations, the individual binge drinks in order to cope with the symptoms of these disorders. 
This study examines the comorbidity between alcohol use disorders, depression, and anxiety. 161 undergraduate 
students were polled on their consumption of alcohol, reason for drinking alcohol, and symptoms of depression and 
anxiety. Of the 155 students who completed the surveys without leaving out any information, twenty-seven 
reported experiencing high levels of depression symptoms. These students were examined using an 
electroencephalogram (EEG) and physiological markers. The EEG tracked cognitive and physiological arousal while 
the students were shown faces depicting happy, sad, neutral, and fearful emotions. Additionally, this study 
ŜȄŀƳƛƴŜŘ ǘƘŜ ŎƻǊǊŜƭŀǘƛƻƴ ōŜǘǿŜŜƴ ǎǘǳŘŜƴǘǎ ǿƘƻ ƘŀǾŜ ŀƭŎƻƘƻƭƛŎ ǇŀǊŜƴǘǎ ŀƴŘ ǘƘŜ ǎǘǳŘŜƴǘΩǎ ƻǿƴ ŀƭŎƻƘƻƭƛŎ ǘŜƴŘŜƴŎƛŜǎΦ 
Although no statistically significant correlation (r=0.0094 to r=0.1921 with p-values much greater than 0.05) was 
found between the amount of alcohol consumption and the severity of depression symptoms, 14.19±4.71% of 



32 A Metabolic Activity Patterns in Overweight and Obese Adults in Physical Activity Weight Loss Program  
   Riley Brown, Zachary Dallman, Matthew Canestraro (not in COF but conducted research: Asante Brown,  
   Shreya Sekaran, Stephanie Logosh, Lynn Kam)  



from the frozen crickets using sonication provided a higher yield of proteins compared to the extraction from dry 
crickets. 

 

 

Engineering and Technology  

35 A 3D Printed Heat Exchanger  
   Alex Fitzgerald, Matt Manna, Matt Osiniak, Eric Haake, Mason Shaulis 
 Youngstown State University       Douglas Price, Mentor 



sample. The purpose of it all was to see how the aerogel mechanical properties would behave with the different 
PVOH amounts. Two groups with the same amount of PVOH were compared with one of them not having any clay. 
We concluded that the more PVOH included in the sample, the higher the modulus turned out to be. The group 
without the clay turned out to have a higher modulus. 

39 A RF to DC Converter and its Applications 
   Benjamin Wilson, Adam DeMarco, Mike Kacir, Daniel Martin  
 Youngstown State University      Salvatore Pansino, Lin Sun, Mentors 

We set out to determine if harvesting RF energy could be a sufficient source of power in the future. RF waves are 
almost found everywhere so being able to collect that and turn it into a free source of power would be ideal. 
Practically the power collected is small, and suited for microelectronics.  
 

40 B Future Uses of Drones 
   Bryan Stombaugh, Alia Almashni, Nathan Fine  
 Cleveland State University        

This research/expository report analyzes and discusses different uses and regulations on commercial drones. The 



43 A True Impact of Additive Manufacturing in the Enterprise Market  
   Dakesha Jordan, Mike Kunzer, James Limperos 
 Youngstown State University       Brett Conner, Mentor 

!ŘŘƛǘƛǾŜ aŀƴǳŦŀŎǘǳǊƛƴƎ ƛǎ ōŜŎƻƳƛƴƎ ŎƻƳƳƻƴ ǇƭŀŎŜ ŀƴŘ ƛǎ ǊŜǾƻƭǳǘƛƻƴƛȊƛƴƎ ǘƻŘŀȅΩǎ ǿƻǊƭŘΦ bŜǿ ŎƻƳǇŀƴƛŜǎ ŀǊŜ 
ƛƴǘǊƻŘǳŎƛƴƎ άǘƘŜ ƴŜȄǘ ōŜǎǘ ǇǊƛƴǘŜǊ ƛƴŘǳǎǘǊȅ Ŏŀƴ ōǳȅΦέ WǳƎƎŜǊ.ƻǘ о5 ƛƴ ¸ƻǳƴƎǎǘƻǿƴΣ hƘƛƻ ƛǎ ǿƻǊƪƛƴƎ ǿƛǘƘ ŀ ǘŜŀƳ ƻŦ 
YSU Industrial Engineers to perform beta-testing  on their new and revolutionary printer, which utilizes material 
extrusion as a means of production. The engineering grade 3D printer provides added benefits to existing rapid 
prototyping practices, and balances printer capacity for progressive companies moving towards digitally optimized 



due to the function generator into account. From this we were able to see the natural resonant frequency of the 
circuit and how if the driving force is at the right frequency then we will get large oscillations near the natural 
resonance frequency.  

46 B Growth of Prosthetics 
   James Ellis, Lisa Stelmarski, Danny Arrha, Christina Pope  
 Cleveland State University       

The topic for our poster is prosthetics. We were going to talk about how far we have come, and what the future 
could hold. Going into detail about each period of advancement. Along with what modern day technology is used. 

47 A The Jansen Linkage 
   





54 B VFD Optics Program  
   Zachary McCarthy, Nicholas Lees, Dane Elliott, Ogo Okolo  
 Case Western Reserve University        

The VFD Optics Program is a multi-phase project completed at SIFCO Forge. The project was initiated as a way to 
improve productivity within the forge and improve the quality of the completed parts. Since one of the most 
important aspects of any forge is the heating of stock, this project focused on improving this process. The first step 
of the project was the implementation of variable frequency drives (VFDs) on each rotary furnace to improve the 
part quality. The VFDs were included as a way to ensure that each part spent the same amount of time exposed to 
furnace conditions, thus increasing the uniformity of each batch. The second step of the project was the installation 
of optical pyrometers and position sensors on each furnace. These two components work together in order to 
decrease the time at temperature of each piece of stock and also confirm that each piece is within the acceptable 
temperature range. This implementation allows for improved data collection and a more complete thermal picture. 

55 A It's SAND vs SOIL!!! 
   Anita Whitlow, Steve Fairley, Aminat Adebayo, Shavon Castro, Raekwon Brown, Charielle Lewis 
 Cuyahoga Community College   Vanitha Parameswaran, Bilal M. M. Bomani,, Mentors 

The three most important global resources are water, food, and energy. We investigated using an eXtreme Green 
solution that can potentially optimize the world's water and food resources. eXtreme Green is a concept originally 
ŘŜǾŜƭƻǇŜŘ ŀǘ b!{!Ωǎ DǊŜŜƴ[ŀō wŜǎŜŀǊch Facility where renewable, alternative, and sustainable techniques are 
researched and implemented. We conducted an eight week feasibility study optimizing a portable self-sustainable 
renewable ecosystem by evaluating three plant species (Lima camelina, Salicornia virginica and Salicornia 
subterminalis). We used Poecilia species fish (Black Freshwater Mollies) waste as a natural fertilizer to provide 
essential nutrients for the plants. Our goal is to develop portable self-sustainable renewable ecosystems that can be 
implemented worldwide. We present the results of our eight-week study, and our recommendations 
for adapting our ecosystem to future eXtreme Green Concepts. 

56 B Three-Dimensional Printing used for Mobility Assistance of a Dog  
   Abdullah 



58 B VHDL Equalizer 
   Brandon Mirto  
 Youngstown State University       Jalal Jalali, Mentor 

In recent years there has been a digital revolution in the music industry.  This change has inadvertently caused a 
decrease in ease of control over the equalization of music.  That is in layman's terms the bass, mids, and treble are 
more difficult to adjust without the use of some type of software or third party app.  The goal of VHDL Equalizer is 
twofold.  First and foremost, it brings back the knobs and slides that controlled older analog speakers but with a 
modern twist.  The equalizer controller is a touchscreen LCD display built into the speaker box.  The second major 
goal of VHDL Equalizer is the development of an equalizer and associated Digital Signal Processing (DSP) using a Field 



62 B Nanotechnology  
   Hussam Taha, Haitham Nofal, Matthew Stewart 
   Cleveland State University       Marvin Thrash, Mentor 
 
Nanotechnology is the study and application of extremely small things and can be used across all the other science 
fields, such as chemistry, biology, physics, materials science, and engineering. The amazing field of technology first 
began in 1981, when the development of the scanning tunneling microscope was able to view individual atoms. It is 
very hard to visualize how nanotechnology is designed, because the measurement is one nanometer, or one 
billionth of a meter. To put it in perspective, there is 25,400,000 nanometers in an inch, and one sheet of a 
newspaper is 100,000 nanometers thick. Something we are going to focus on in nanotechology is the way holograms 
are formed. A hologram is a three-dimensional image that is displayed by light beams and nanoparticles. The devices 
used to display the hologram are between 10 and 100 times smaller than just one of the millions of pixels used to 
produce a color image on a typical laptop screen, and they can also project a complete multi-color image to the eye. 
There is still research going on regarding the creations of holograms, and how nanotechnology can be used to assist 
the process, but there is definitely an open space for nanotechology to thrive in the hologram market because 
nanotechnology will be used to create information storage for holograms, and much more.  

63 A Design and Fabrication (3 D Printing) of Adaptive Grip Capable Prosthetic Hand   
   Jason Huey, Blake Walker, Austin Snovak, Tyce Gall, Joshua Masters 
 Youngstown State University     Kin P. Moy, Theodore R. Bosela, Mentors 

Designed a prosthetic hand that can be 3-D printed with compliant gripping capabilities, as well as the ability to 
grasp and hold objects weighing up to ten pounds.  The Whippletree Tensioner for Prosthetic Hands was the primary 
source for the compliance mechanism to give the gripping action and range of motion needed to achieve the goals.  
The current design and complaint mechanism, will allow testing of different control systems.  Additional research on 
Myoelectric and body powered control system are being investigated. 

64 B Predicting the Likelihood and Effects of Ice Jams in Waterways 
   Jesse Saluga, Kelly Kovacevich, Kyle Bryan, Michael Craver, Efrain Velez 
 Youngstown State University       Suresh Sharma, Mentor 

An ice jam



66 B Effects of Thin-film Interfacial Layer on P3HT:PCBM Standard Architecture OPVs  
   Kevin Laverty 
 Case Western Reserve University      Ina T. Martin, Mentor 

In standard-architecture organic solar cells, the most commonly used transparent conductive oxide (TCO) is indium 



targets a growing $50 billion market, and is currently in the process of being deployed to Cleveland State 
¦ƴƛǾŜǊǎƛǘȅΩǎ ŎŀƳǇǳǎΦ 
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84 B A Blind Date With Computers  
   Jalen McKinnie, Alexander Thornton 
 Cleveland State University      Nigamanth Sridhar, Mentor 

The poster is going to be about where level of technology currently is to help visually impaired people use 
computers. Emphasis will be on the hardware involved, including what visually impaired actually need to use a 
computer. Software using sound will also be emphasized as audio files will be manipulated to improve 
understanding of the contents on the screen. Our conclusion will ultimately be what we found in our analysis to be 
this technology's current point, as well as a proposal to move it forward. 

85 A Common Sorting Algorithms  
   Michael Hinton, Jacob Katzenmeyer  
 Cleveland State University       

Sorting algorithms are very important for computer programmers, and there have been many developed throughout 
the years.  Each algorithm has the same objective:  to sort a collection of data in ascending or descending order.  We 
will explore some of the most common (and easy to implement) sorting algorithms, including Bubble Sort, Selection 
Sort, and Quick Sort, and prove their time complexities. 

86 B The Birthday Paradox  
   Michael Skowrons, Michelle Waugh 
 Kent State University       Artem Zvavitch, Mentor 

We explored approaches to solving and explaining the Birthday Paradox, as well as the underlying probability 
theory. The problem is concerned with the probability of two people sharing a birthday within a finite group, and 
the solution shows this probability is surprisingly high. Solving this problem makes use of the Pigeonhole Principle, 
Central Limit Theorem, and numerical techniques. The solution appears counterintuitive, even paradoxical, but 
follows from basic probability theory. 

87 A The Lawn Sprinkler Problem  
   Stanley Zalewski, Matthew Grissom 
 Kent State University        

A common lawn sprinkler sprays water in a circular motion. If we know the landing spots of each drop, can we 
surmise the placement of the sprinkler itself? We attempted to model this problem by dropping coins on a grid, 
resulting in a random spread similar to the sprinkler. We then used classical statistical calculations (range, mean, 
median) in an attempt to regressively find the origin point from which the coins were dropped. Finally, we applied 



89 A Mathematical Approach of 3D Printing of Satellite Thermal Management Systems  
   Caitlyn Rodomsky  
 Youngstown State University     Brett Conner, George Yates, Mentors 



in depth with cyclic and constacyclic codes, as well as discussing the many applications and current problems being 
resolved using algebraic coding theory. 

93 A An Analysis of Path Optimization Using Critical Volume Density 
   Julian Sobieski 
 Kent State University        Shawn Ryan, Mentor 

Many studies have been conducted for the optimization of paths between two points. The problem becomes 
complicated when obstructions occur along the optimal path. By how much does the path length change? Is there 
some density where it is better to just avoid the obstacles all together? 
We start with a small two-dimensional system to investigate this problem. Based on intuition from studying the 
small system, we suspect there is a critical density where the complexity of the problem is significantly increased, 
resulting in a much longer path. Many real-life systems from physics and biology exhibit a critical volume density 
around 30%; we expect to observe something similar in this system. To study this, we will consider a plot of obstacle 
volume density vs. distance travelled for a larger system. This ordered system will be primarily examined to gain a 
general idea for application. With the results of an ordered system, we will make predictions about real life systems 
which exhibit a degree of disorder. Time permitting, we will also look at the role of order and randomness in the 
placement of obstacles. 

94 B NFL Coaching Decisons 
   Kory Slusser, Bryan Ritchie 
 Kent State University        Jun Li, Mentor 

In an industry that does not tolerate failure, NFL coaches face extreme pressure to succeed in the NFL. While a lot of 
a coaches success can be attributed to the skill of the players he coaches, this is not enough to be a successful coach 
in the NFL. What makes a coach great is his ability to make the right decision during crucial game situations. These 
critical decisions include attempting an onside kick, going for a two point conversion, leaving the offense on the field 
on fourth down, and many more. This project looks at the statistical breakdown of these decisions to determine the 
best decisions for coaches in various crucial game situations. 

95 A Exploring Infinite Series  
   Lexi Rager, Jenna Wise 
 Youngstown State University       Padraic Taylor, Mentor 

In this project we investigate two important problems in the history and development of infinite series, and we use 
an infinite series to study an intriguing spin on the famous Cantor Set.  
 

In 1644, Pietro Mengoli posed the problem of finding the sum of the series ∑
1

𝑛2
∞
𝑛=1 . This problem remained 

unsolved for nearly one hundred years until 1735, when Leonhard Euler used a novel approach to discover a closed 

form for this sum, and eventually for series of the form ∑
1

𝑛2𝑘
∞
𝑛=1 . We will share his method of discovery and apply it 

to give closed forms for ∑
1

𝑛2
∞
𝑛=1 , ∑

1

𝑛4
∞
𝑛=1 , and ∑

1

𝑛6
∞
𝑛=1 . 

 

Every very calculus student learns ∑
1

𝑛�á



96 B Student Debt: Distributional Analysis 
   Matthew Cremean, Kathryn Palmucci, Matthew Waaland, Daniel Wilkerson 
 Kent State University        Oana Mocioalca, Mentor 

Our poster will display findings regarding the average student debt amounts for students attending Kent State 
University. After surveying students, we will use statistical concepts to find the distribution of student debt. We will 
specifically be looking at over all debt amounts, debt between colleges, and also other variables. We will compare 
our findings with state and national averages.  
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