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Virtú
Virtú was an idea discussed at the first Rho Kappa officer meeting in 2017-2018. Due to
the impact of Hurricane Harvey the project was postponed until 2018-2019. The
original intention of the journal was to incentivize and showcase student-generated
historical scholarship, political commentary, and social science research by members of
Kingwood High School’s chapter of Rho Kappa.
During the course of the school year, the project evolved to encompass not only Rho
Kappa, but National English Honor Society, Science National Honor Society, and Mu
Alpha Theta as well. By expanding to include the fields of English, science, and
mathematics we hoped to stimulate a multidisciplinary conversation that reflects the
diverse interests our of members. The opinions expressed are those of the author and do
not reflect the views of the respective honor society or Kingwood High School.
The name of our journal, Virtú, was termed after the writings of the famed political
theorist Niccoló Machiavelli. Virtú, as defined by Machiavelli, is a set of attributes that
make a person uniquely situated for success in all aspects of life. We believe that the idea
of Virtú encompasses all of our Honor Societies’ goals and ideas; thus, it became the
title and inspiration for the logo of Virtú, showing how greatness is truly achieved in
those who have knowledge of many different disciplines.
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English
English is the umbrella under which any subject can fall. Through reading you can learn
about anything you can imagine. Through writing you can make sense of your
thoughts. Literature immortalizes and connects us. You can find a piece of yourself
within the pages of a book written by someone you’ve never met and realize you’re not
alone in what you feel. Reading is pure magic, transporting us to places we otherwise
would never see. Reading lets us understand and empathize with other people. You can
balance your consumption of literature by creating some of your own. It’s an endless
positive cycle. You expose yourself to new things when you read, cultivating your
garden of knowledge. When you share your own writing, you contribute to the
knowledge of others. English classes forge reading and writing together. We are
privileged to study timeless works of literature and be encouraged to write our own. We
hope you enjoy the following works contributed by members of National English
Honor Society. ~
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The waves crash on the shore.
So pure and simple.
Under the rolling waves lives a world.

A world of fish, and a world of coral.
Innocent and safe.
A world of sharks, and a world of snakes.
Evil and unprotected.

Fear of the unknown runs throughout the deep blue.
Fear wraps its arms around the fish and their tails;
Always with them.

Fear of death is imminent and impending.
Fear of death is possible and probable.
Fear of death is unavoidable and unescapable.

Yet, life still goes on and the fish still lives.
Yet, the waves continue to crash.
The world of the sea is left to be enjoyed,
To those who swim each and every day.
-Anonymous
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TWO SIDES OF THE COIN: a series

Sometimes I am deep,
TOO MANY QUESTIONS
What are you doing?
Preparing for my future
What if you fail?
What else can I do?
Why are you saving your money?
So I can pay for my future
What if it burns?
What else can I do?
Why are you working so hard today?
So I can make my future happen
What if the world collapses?
What else can I do?
Why have you studied so hard?
Because they said it would help
What if they lied?
What else can I do?
Why did you stop?
Because I can’t make a difference
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Why do you think that?
Nothing is working, what else could I possibly do?
Sometimes I am not,
THAT ONE WOODEN CHAIR
When I was little
I cut my chin on a wooden chair
When I got taller
I was fallen on by the wooden chair
When I got bigger
I sprained my wrist when I fell off the wooden chair
When I got rounder
I got stuck under the wooden chair
I don't know what comes next
But I definitely don’t want to go there
But, does this make me less? Which side do you want to see?
The one that despairs? Or the one that's been set free?
Can I be anything else? Or are both just me?
-Anonymous
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We were never meant to be,
you’ll always love her more,
it’s really plain to see.
She even has my name.
My aching heart grows weak and sore.
We were never meant to be.
Even though we’re just the same,
she still has you at your core,
it’s really plain to see.
Unlike a moth drawn to a flame,
you are a boat so far from shore.
We were never meant to be.
Like a sunrise, to me you came
and shone, slowly starting to soar,
it’s really plain to see.
Though my heart is hard to tame,
I will work to find the cure,
because we were never meant to be,
it’s really plain to see.
-Anonymous
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I never mean to lie like you do,
as my bitter blood boils beneath me,
for you’d beat me black and blue.

I know you always knew
because you’d never leave me be;
I never mean to lie like you do.

My eyes would dew
as I could no longer see
for you’d beat me black and blue.

People ask me who I am, who?
Well, I’m just a part of you, maybe upgraded now to your knee.
I never mean to lie like you do.

No one had a single clue
I was as dead as a winter tree,
for you’d beat me black and blue

I wish I could feel anew
like a pot of freshly brewed tea.

8

I never mean to lie like you do
for you’d beat me black and blue.

-Anonymous

9

A Journey For Equality
By: Anonymous
November 8th. That date might mean nothing to some, but everything to many. It was the
day the 45th President of the United States was elected. I didn't hear the news until my mom woke me
up the next morning. Like many Americans, I was shocked that Donald Trump won. Even though I
was confused and worried, I put myself together and got ready for the school day. School was just as I
expected it to be, the people with fixed views cheering in the hallway, mirroring their parents’ ideas,
while few of my teachers and friends quietly shared their grief, hoping to go unnoticed. I, personally,
didn’t know how to express myself and was longing for some sort of emotional outlet. It wasn't until I
got home that my day got a thousand times better.
While working on my homework that same evening, my mom called me into her office. In her
hands were two plane tickets. “How would you feel about going to Washington D.C. to participate in
the Women's March?” she announced. I couldn't control my emotions and I started bawling, I was
ecstatic. At first, I kept quiet about it, making sure I only told my close friends, but of course, words
spread fast. Before I knew it, half of my school heard I would be attending the march. The people who
disagreed with my decision to go said many rude and hateful things to me. Some said I was
“unpatriotic” or a “man hater”. Mrs. Gary, my English teacher who heard about my upcoming trip,
told me, “You are one of the strongest individuals I know, don't listen to what people say. And make
sure to be safe when you get there.” These words helped me get through the next few months leading
up to the march.
Almost 3 months later, we were boarding a plane headed to Washington D.C., filled with
women just like me. We all had the same purpose: to march. Once we landed everyone in the plane
started clapping and cheering, exchanging phone numbers to new friends, and anxiously waiting for
the seatbelt sign to turn off. On our way to the friend’s house we were staying at, we walked through
streets that were filled with hundreds of red “Make America Great Again” hats, reminding us that our
new president had just been sworn in. I could hardly wait for the next day. The next morning, we
woke up early, put on warm clothes, grabbed our signs, and headed to the subway. The whole train
was filled with women and men headed to the march. A lady next to me was taking a video of everyone
with their signs. All of the sudden, the man sitting across from us stands up and screams “Get that
camera out of my face”. When the woman didn’t turn off her camera, he began to start hitting her and
lunging for the phone. It was one of the most frightening moments of my life, the man was less than 3
feet away from my mom and I! My mother shielded me with her body until the man was off the train.
After that ordeal we soon arrived at the march. The number of people was extraordinary. Everywhere
you looked there was someone holding some sort of sign saying phrases such as “Women's Rights =
Humans Rights”, “My body, MY Choice”, and “Love Trumps Hate”. All the participants gathered by
a makeshift stage set up for speakers and performers. Speeches went on for hours, with different
women sharing their stories of overcoming abuse, poverty, discrimination, and other various
hardships. It was amazing how some of the women that spoke had come from backgrounds of poverty
and abuse, but still had more wisdom and intelligence in their words than our new Commander in
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Chief. After the speeches, we entered the streets with our signs and headed to Trump Hotel and the
White House. The march went on for hours. We locked our arms with the other women and started
singing songs of love and compassion. Once we reached our destination, Trump Hotel, my mother
and I left our signs, hoping that the onlookers and even Trump himself might see the thousands of
signs and understand how the citizens of America feel.
That night, I checked my phone and was shocked with what I saw. People I hardly knew
messaged me and commented on my social media nasty things I would never want to repeat to anyone
else. My instinct was to get angry and fight back with them. But, before I could even get to that point
my mom said to me “You can't focus on the negative in this situation. Look at all the people who are
supporting you. I will always support you.” What she said brought me back to reality. I realized what
an amazing experience I had and how I would never be the same person. The amount of unity,
compassion, and hope that I saw at the march showed me that I belonged somewhere and I couldn’t
wait to share it with everyone else, no matter what they might say in return.
On the day that I got back to school, I entered the building with my Women’s March t-shirt
on and a smile on my face. Even with some additional eye rolls from classmates with opposing views, I
stood up in class and told my peers about my experience. I think I might have changed some people's
mind about feminism, and even if it was only one person, I consider it one of my greatest
accomplishments.
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Social Studies
We cannot look to our future without first knowing our past. For ten millennia,
mankind has held dominion over our world and accomplished feats both great and
terrible. Mankind’s journey has been one of great progress and potential on towards the
stars. Our civilizations have marched onwards, weathering fire and wind and rain to
emerge and shape the world we live in today; it is by our actions today that the universe
of tomorrow shall be shaped. We must reflect now, to always remember the pinnacles of
our achievements, and to never forget our gravest failings. ~
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Presidential Power for the Win
By: Anonymous
Throughout the years the argument of Presidential power has continuously popped up.
Although too much power can be tyrannical; the President’s power is necessary for the good of
America. Powers such as the executive order allow the President to do what is necessary for the good of
everyone.
For example, “During the Great Depression, President Roosevelt signed many executive
orders designed to create work for jobless Americans. In 1933, he used an executive order to create the
Civil Works Administration. This created four million new government jobs. He also used an order to
create the Export/Import Bank. In 1934, he used an order to create the Rural Electrification
Administration to bring electricity to rural, undeveloped areas of the country.” (Enochs). These
executive orders allowed long term financial benefits to be developed. The use of these parts of the
New Deal helped to alleviate financial stress harming many Americans and helped build a better
financial future.
In recent years President Trump has implemented several executive orders causing much
controversy. However, several have potential to be very helpful. Trump’s financial plan for one is
designed to help strengthen financial security for people working in smaller companies. “President
Trump’s executive order directs his administration to identify policies that would assist small- and
mid-sized businesses to sponsor workplace retirement plans by coming together as a group or
association of employers. Such retirement plans would leverage economies of scale to give
small-business employees access to the same quality 401(k) plans as workers at large
companies.”(Acosta). This plan through the executive order allows a huge section of the American
population to get a decent retirement plan and prepare for the future. These powers used by the
President have been very instrumental in America’s future.
Some argue that the President’s power has grown too much in recent decades. However, few
specific powers are outlined in the Constitution. Through the concept of inherent powers the
President can expand powers that are needed, but not listed in the Constitution. For example, “Based
on the major role the Constitution gives the president in foreign policy (that is, the authority to
negotiate treaties and to appoint and receive ambassadors), President George Washington declared
that the United States would remain neutral in the 1793 war between France and Great Britain. To
conduct foreign policy, presidents also have signed executive agreements with other countries that do
not require Senate action. The Supreme Court ruled that these agreements are within the inherent
powers of the president.” (Cliff Notes). The design of the Constitution allows for necessary powers to
be expanded and checked by other branches such as the judicial branch.
In conclusion, it can be determined that all power the President has obtained over the years has
been solely claimed through need of necessity as well as keeping up with the modern world. Our
government’s design prohibits the line of tyranny from being crossed by our democracy while allowing
for new powers and amendments to the Constitution.
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Encroachment of the Executive Branch
By: Anonymous
Throughout American history, the limitations of presidential power have been widely
debated. As our great experiment in democracy has progressed and evolved, ideas about the
scope and propriety of the president’s power have changed in response. Though the president’s
actions in the best interest of the country should be acknowledged, the limitations placed on
these potential actions by the other branches of government should be just as highly valued, as
unchecked actions stemming from the executive branch can quickly create an unbalanced power
structure, undermining the democratic foundations of our country.
While the intentions of the founding fathers for the role of the president are clearly
delineated in the Constitution, their meticulous system of checks and balances has proven to be
easier to circumvent than intended. While this dilemma has become more prevalent in the face of
controversial executive orders signed by President Trump, the question of what exactly the
president can do as the executive branch has existed since the establishment of our government.
Reflecting the highly experimental nature of American government, we do not know the full extent of
the president’s powers until an unprecedented action is taken by a sitting president and its validity
must be interpreted.
This phenomenon can be seen most notably with President Nixon’s controversial veto of the
War Powers Act in the face of wide public distrust of the government due to Nixon’s secretive actions
in bombing Cambodia in missions “kept secret from Congress and the American people for more than
a year” and the information revealed by the Pentagon Papers (Bill of Rights Institute). Because the Act
required the president to consult Congress before entering war, report on the deployment of troops,
and withdraw forces within sixty days if Congress “has not declared war or authorized the use of
force,” Nixon vetoed the Act as an unjust limitation to the Constitutional powers granted to the
president and an overstep by Congress as they already possessed the power of the purse (Bill of Rights
Institute). The War Powers Act was proposed to allow for better Congressional oversight in matters of
war, which was much-needed in the aftermath of years of the Truman Doctrine, circumventing the
traditional check of a Congressional declaration of war. As the Vietnam War had become controversial
and unpopular due to high levels of casualties without a purpose to the general populace, this piece of
common-sense legislature was passed with the two-thirds vote in both Houses. The eventual passage of
the War Powers Act illustrates the importance of Congressional oversight and upholding of the system
of checks and balances, as the actions of the executive branch can negatively affect the country as a
whole if left unchecked.
Because the Constitution, which delineates the powers of the president, essentially means
nothing until it is interpreted in response to someone’s actions within the government, the scope of
the executive branch’s powers is constantly in question. These powers can and should be closely
monitored and limited by the other two branches of government when necessary in order to ensure
the proper functioning of our democracy.
Work Cited
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The Roman Empire
By: Grace Kauderer and Hannah Simons
You may be familiar with the Roman Empire’s massive presence in Europe and
recognize the notable Julius Caesar from history class. However, this empire had a lot more
astonishing attributes to it, which led to its immense power in Europe. The empire had an
outstanding army, an amazing facilitation and foundation of their area, as well as many
accomplishments in intellectual endeavours.
The powerful Roman army was one of the most powerful and effective fighting forces in
history as they enabled the empire to grasp control of the Mediterranean world. There were 6 social
classes that were placed by King Servius Tullius based on a citizen’s wealth status. The citizens present
in the lowest group were very poor and was labeled as unsuitable and unworthy enough to be apart of
the respected army, whilst the people in the highest group, referred to as the cavalry, were encouraged
to be apart of the fighting force. This army was able to conquer many tribes, clans, and empires with
their military dominance and superior tactics. This was able to happen because of their intense
soldiers. The soldiers were physically inclined and expected to march 20 miles per day in line, carrying
all of their supplies including food and tents. These soldiers fought intensely to ensure domination
and security for their well established empire.
The Roman Empire grew its strength and size, early on, from trade, as their location
provided an ideal and safe passageway for merchants to transport their goods. The empire also
borrowed literacy, religion, and architectural designs from their neighboring Greek colonies
down south. So the empire displayed an adapted Greek culture. The Kingdom of Rome went
from a trading town to prosperous city as the empire kept expanding and becoming more
powerful over the smaller places that also inhabited Europe. As the Roman Empire would take
over a tribe or empire, they had a theme of adopting and borrowing skills and concepts of the
culture in that area to improve their own territory.
The Romans exhibited an impressive amount of innovations and improvements in
society. Some of their most outstanding and vital achievements were the Roman aqueducts.
These aqueducts were crucial to hold the empire’s water supply as well as control and guide
water flow out. They were used in their everyday life in washrooms, fountains, and to
transport the waste water to distant lakes and rivers. This innovation later led to the
development of the canals and pipe-water supply, which is still used around the world to this
day. The Romans also invented domes, roads, and the notable sewers. Their inventions are
viewed as notable due to the fact that they built the foundation for everyday things we
continue to use to this day.
The decline of the Roman Empire was the inevitable effect of their inordinate greatness. The
Roman downfall is simple and obvious, yet we should inquire how it had subsided to last as long as
it did. Because the Huns pushed other groups westward, and eventually into Roman territory, the
Vandals invade Spain, North Africa, and sack Rome in AD 455, which exhibits a domino effect.
This expansion of the Huns and other groups was the main effect of the downfall of Rome.
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The fall of this great European empire did not only fall from external influences but also
from internal causes. In the Roman Empire, Christianity was less tolerant than other cultures and
religions and split of the empire into two parts in order to exhibit religious acceptance. This split of
the empire weakened Rome against attacks from other territories. The soldiers of Rome were also
less likely to follow the order of the emperor due to their loyalty to military leaders. Another internal
cause for the downfall of Rome was a failing economy due to the fact that they hired barbarians to
guard their borders because Roman rulers had become lazy and comfortable, which lead to high
taxes on the citizens of the empire.
The fall of the city of Rome and the Western Empire did not put an end to the entire
Roman Empire. The Eastern Empire survived for another thousand years, and became the
Byzantine Empire. While the great empire of Rome had failed, some of the Roman culture lived
on in the Byzantine Empire and has influenced some of our daily lives today.
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1968 - 2018
By: Anonymous
For many young Americans in the up and coming Generation Z, it is common knowledge that
the 60s and 70s had numerous widespread protests throughout those two decades. Those alive at the
time witnessed the generation defining Vietnam War, student protests, and the civil rights movement
in America. On the other side of the world in Paris, France, the month of May, 1968 would cause the
world to hold its breath.
Before the events of 1968 though, we must look back to the 1958 of the fourth French
Republic. With an Algerian military coup d'etat, the fourth French Republic was on the verge of civil
war. This led to Charles de Gaulle, a famous French WWII hero, to be appointed president by the
French National Assembly. His actions as president led to the French executive branch, and
specifically de Gaulle’s, powers to be greatly extended. In some cases, they it became borderline
dictatorial. Under his rule, France experienced an economic increase for approximately 9 years,
something not felt for a long time in France. So it is no wonder why he was very popular among the
French people. However, at the same time, there existed a large divide between the classes, and tensions
were building. Social reformers in France determined a revolution was in order. In February 1968,
members of the French communist and the French socialist parties created an electoral alliance in
hopes to replace de Gaulle’s administration with their own government. Their methods would be
peaceful in hopes avoiding harsh reprisal from the French government and people, so they decided to
occupy an administrative building at the university of Paris. After a standoff with police, those
protesting left peacefully with their publication of demands. But in May, peaceful protests would be a
thing of the past.
On May 2nd, the university of Paris shut down. Widespread protest of its closure would soon
follow on the 3rd, with over “20,000 students, teachers supporters marching” on the university
defended by the police. When the protesters neared, the police reportedly “charged [at the protesters]
wielding their batons”. While it caused many in the crowd to disperse, others began to create
“barricades out of whatever was at hand, while others threw [the iconic] paving stones” found in the
streets of Paris. This was the beginning of the May of 1968. Students and police would clash many
more times with police using tear gas and arresting student protesters. Eventually, police brutality
started to come to light and garnered support from many notable American and French celebrities
along with multiple French unions. On May 13th a one day strike and demonstration was called by the
unions and “over a million people marched through Paris” to show support. Those arrested were
released, and the university was reopened; but instead of quelling the protesters, they became more
active. The protesters immediately occupied the university and made demands on national television.
With these events, over “two million workers [began to strike, with the number quickly rising to] ten
million, or about two thirds of the entire French workforce”. Demanding a new government and
“attempting to run the factories themselves”. When the unions tried to negotiate on their behalf, many
straight up rejected their offers and refused to work. The revolutionary fervor started to spread like
wildfire, but the government was trying its hardest to appease the people before it was too late,
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offering a “25% minimum wage increase and a 10% increase in average salaries” that was rejected. On
the 28th, a prominent figure of the socialist party declared “there is no more state” and said he “was
ready to form a new government”. The next day, Charles de Gaulle left the country for Germany,
believing a full scale revolution was inevitable. While there chaos ensued, “ gas for cars became
unavailable, it was difficult to withdraw money from banks, and people were attempting to buy
private jets and fake identity cards”. De Gaulle would return after confirming he had military support
in Germany, and regained support from the French people after they saw what they might lose
without him. He would then dissolve the National Assembly and hold new elections, which the
communist and socialist party agreed to, removing the threat of revolution.
This happened over fifty years ago, but with the yellow vest protests you would think it
happened last year. Those involved are protesting against the class divide and the current
administration among a multitude of other things, but what is interesting about the yellow vest protest
is that they are capturing the revolutionary spirit once again fifty years after the social revolution their
parents brought. Like the protests of 1968, the yellow vest protests have far and wide motivations for
the protest, which has contributed to an overall lack of direction and anti establishment resentment
that has led to a more social revolution rather than a political one, just like in 1968. The government
has one again tried to appease the protesters with raising the minimum wage but the protesters are still
protesting. Unless the government recognizes and attempts to address the issues associated with class
differences we may see another protest over the same thing in fifty years once again.
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Atahualpa
By: Vanessa Rodriguez-Corrales
As the sun beat down on the backs of the peasant men who worked the land each in rhythm
with their a yllu and the women gathered to cook and make clothes for their families, Cajamarca was
raided by a Spanish force of about 200 men under the leadership of Francisco Pizarro.
Reflective of the lack of consideration for the Incan’s carefully crafted rituals and holy sites,
the Spanish instinctively began looting corpses and the temples of Cajamarca driven by what many
soldiers had been infected with since childhood: greed.
On a normal day marked by religious fasting for the Incas and the date November 15, 1532 for
Spanish, the Inca emperor calmly allowed the Spanish forces to reach his realm. Francisco Pizarro and
his companions made a point to describe their presence in their land as an act of discipleship with their
only intentions of spreading the word of God. The Inca Emperor had long sent advisors to track the
foreigners and did not come into this encounter naively unprepared. The great emperor, knowing all
the words, both foreign and some translated, spilling out of their mouths were honey-covered, yet full
of malicious intent, simply allowed the tall, bearded, white men to speak. Once one of the friars ended
the discourse by giving the Incan King what seemed to be a holy book of some sort, he simply threw it
on the ground. This motion completely dissolved the Spanish army’s delusional hopes the natives
would easily submit to them without a fight. However, any confrontation between these two greatly
differing groups would clearly bring demise to the rightful inhabitants of the Inca land.
Unsurprisingly, the Spanish utilized this sign of irreverence as a way to justify a battle at
Cajamarca.
The majority of the Incan army resided just outside the provincial city, completely oblivious
to the growing tension. Although their presence couldn’t have hardly made a difference, as the Spanish
army destroyed the Inca army by the hundreds, as they were protected by their firearms and iron
weaponry. Not a single Spanish soldier was gravely injured.
Within the first hour, 5,000 Incas were killed by the Spanish army. The greatest hit to the
Incan morale, however was the capture of the Inca ruler who they viewed in the highest esteem. Many
viewed him as part God, and the reverence to the emperor formed a key role in the culture, politics,
and economics of Inca civilization. Had they only laid hands on the ruler there would have been a
ripple through the dynamics of the Inca society. Instead the Spanish went as far as capturing and
threatening their beloved and feared leader, their one consistency.
In retrospect this action by the Spanish was not only driven by the prospect of squeezing as
many resources out of the Inca ruler as possible, but also motivated by fear of an attack by the majority
of the Incan army who was waiting, seething just outside the provincial city.
As a prisoner, the Incan ruler still held power over his people the best he could all while
attempting to hide his involvement with the outside world from his abductors. The emperor and his
enormous following planned his escape. When the Spanish discovered the extent of the Inca leader’s
influence even in imprisonment, they announced the pending execution at the stake of the S apa Inca.
At this point, the Spanish made it very clear to the Inca leader that they were willing to accept a
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ransom for his release. The emperor decided that any material offering was worth the saving of his soul
for the Inca believed a burned body’s soul could not pass into the afterlife. The Sapa Inca promised to
fill a room with incredible amounts of silver and gold. While the Inca ruler held up his end of the
transaction and filled a room with some of the Andes’ finest treasures and artistic masterpieces
constructed out of precious metals, the Spanish apathetically looked on.The Spaniards had already
begun melting the gold and silver and smashing priceless works of art “so that the room would fill up
more slowly”(Minster). Altogether, the S apa Inca’s “ransom added up to over 13,000 pounds of gold
and twice that much silver”(Minster). Characteristically, the Spanish killed him. Only hesitating to
baptize him in the Catholic church with the Christian name of his murderer, of course. The emperor’s
people held some comfort in the assurance of their leader’s soul since the Spanish granted him death
by suffocation rather than fire. It’s the little things.
Atahualpa. When he fell, the Incas felt a humiliation and loss they had never felt before. The
loss of a ruler who formed a crucial part of maintaining the familiar rhythm of everyday life at the
hands of unworthy invaders who stole the Sapa Inca’s l ife, regardless of their promises. Atahualpa
represented all the values of the Inca civilization that were eventually undermined and coerced out of
his people. Atahualpa fell at the feet of men who he knew would bring plight unto his subjects. The
Spanish crowned him as a coward in surrendering his valuables in exchange for his life. The fathers,
mothers, sons, and daughters in the Inca civilization held their head high in light of his actions, because
of their mutual understanding of the worth of life over material possessions. In renouncing his goods,
Atahualpa distinguished himself from the heartless, greed of his oppressors.
The last Emperor of the Incas, Atahualpa.
Bibliography
Dhwty. “The Dramatic Life and Death of Atahualpa, the Last Emperor of the Inca Empire.”
Ancient Origins, Ancient Origins, 7 Apr. 2015,
www.ancient-origins.net/history-famous-people/dramatic-life-and-death-atahualpa-last-empe
ror-inca-empire-002873.
Kerrigan, Michael. “Battle of Cajamarca.” Encyclopædia Britannica, Encyclopædia Britannica,
Inc., 8 Jan. 2019, www.britannica.com/event/Battle-of-Cajamarca-1532.
Minster, Christopher, and VIVA Travel Guides. “All About the Ransom of Atahualpa.”
Thoughtco., Dotdash, 6 Mar. 2017, www.thoughtco.com/the-ransom-of-atahualpa-2136547.

22

A Day of Days
By: Jake Blizman
9:00 AM, June 28, 1914
Sarajevo, Serbia
Gavrilo stood on a raised marble platform a few inches above the throngs of people on the
sidewalk. He was only a few yards from the street where the passerby, himself included, watched the
Archduke’s parade. He nervously fingered small pistol hanging in his pocket; not of a large caliber but
certainly enough to kill a man, if the aim was true enough.
As the Archduke passed by his location, Gavrilo watched the crowd. His accomplices littered
the crowds, a silent snake’s fang poised to strike without mercy. Yet nothing happened. The silent
snake had not struck. D
 o not fret, Gavrilo. The Archduke has yet to pass Nedeljko.
It seemed that Gavrilo had spoken of the devil, for as soon as the Archduke’s car crossed onto
the Latin Bridge, a man in the crowds threw something at his car. Gavrilo’s heart pounded in his chest
as he watched the little object’s trajectory. He watched it fall beneath another car in the Archduke's
motorcade as it detonated, blowing shrapnel across the street. Screams filled the air as the Archduke’s
car sped off down the road and the would-be assassin from the Balkans leapt over the side of the bridge
into the river below.
The Archduke still lives, against the wishes of even God himself, surely. Gavrilo looked up into
the sky, seeing it was a little before midday. A
 lmighty God, why did you have to put men like us on a
world without heroes? Gavrilo thought he might break down into a fit of tears when he final heard his
stomach growl angrily at him. It would seem that in the absence of breakfast, Gavrilo could not focus
on his tragic loss of heroism. M
 r. Schiller always supported us. And he owns a restaurant. Maybe a
snack will make me feel better. G
 avrilo coughed into his hands again, unable to stop the tuberculoid
coughing fits. Soon regaining his composure, he walked down Franz Joseph Street to Mr. Schiller’s
shop.
Gavrilo pushed open the door to Mr. Schiller’s shop, striding right over to his sandwich
counter. Mr. Schiller looked up from the the countertop he was cleaning with the rag and saw Gavrilo
walk in.
“Hello, Gavrilo, what a day it has been. Did you see the Archduke this morning?”
“Good day, Mr. Schiller. Yes, I did see him, but I tell you, I am absolutely famished right now,
and I forgot to eat breakfast. Can you make me the usual?”
“Of course, of course, my friend. Cheese, lettuce, tomato, and mustard, correct?”
“That is right.”
“Alright Gavrilo, here you are. And today, a special discount. It is the anniversary of Kosovo,
after all. Seven dinars only.”
Gavrilo reached into his pocket and grabbed a few coins, placing them on the counter.
“There you are, Mr. Schiller. Thank you for the discount.”
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“Much obliged. You youthful ones needn’t forget your past now.”
“I try to remember the important parts. Say, Mr. Schiller, you wouldn’t know how to fix this
gun, would you?” Gavrilo asked as he placed the pistol on the counter.
Mr. Schiller squinted down at it, carefully examining the hammer.
“Ah, I see the issue. I have the same weapon at home for whenever a larger rodent is bothering
me, which I presume is why you bought it as well. See, the hammer isn’t striking the bullet where it’s
supposed to do so. I’ll recalibrate it for you. Just one moment.”
Mr. Schiller pulled the hammer back a bit farther than Gavrilo had and moved it slightly to the
left, then let it click back into place.
“It should work good as new now..”
“Thank you so much, Mr. Schiller.”
“Always a pleasure, Gavrilo.”
Gavrilo picked up the gun and dropped it back into its place in his coat, then scooped up his
sandwich. I t’s a nice day out, even with the Archduke here. I think I’ll take some simple pleasure and eat
outside today.
Franz looked out over the Latin Bridge in the late morning sun. The crowds had long
dissipated, and there was something serene about the picturesque landscape.
“Isn’t Sarajevo beautiful, Sophie?”
“I must agree, especially this Appel Quay.”
Leopold was turning.
That’s odd. I thought the hospital was down the Appel Quay. No matter, those police will tell us if
we are going the wrong way.
“Leopold, I think we have taken a wrong turn. Can you stop for a moment and ask those
policemen for directions to the hospital.”
“Of course, your Highness. But I thought we were going to the museum?”
Franz didn’t hear Leopold’s question, so Leopold stopped the car and got out to ask the police
for directions anyway.
“Excuse me officers, do you take Franz Joseph Street to the hospital?”
“This street, Austrian? No, you take the Appel Quay.”
Gavrilo had just finished eating his sandwich when a convertible car turned down the street in
front of him and stopped. A man got out of the car, walking after a pair of policeman that had just
walked in front of the area where Gavrilo was eating his lunch.
Slightly bored but vaguely interested in who was in the car, it took a moment for his eyes to
focus on the passengers, and it took him another moment to realize what it meant.
The Archduke was sitting in the car with his wife, not five feet from where Gavrilo had eaten..
What Gavrilo did next was purely instinctual. He did not think about it, did not care about his
actions. All he knew was one simple task.
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He only pulled the trigger twice, two bullets flying out of his gun with sounds like claps of
thunder on a silent day. The fresh stink of gunpowder hung in the air for a moment as Gavrilo
watched both bullets strike home, and his deed was done. The police came racing around the corner
again, the third man right behind them. Gavrilo dared not to shoot at another Serb, instead putting the
gun’s barrel to his own chin.
Unfortunately enough, the police pried the weapon from Gavrilo’s hands and restrained him
before he could pull the trigger a third time. The man that was not a policeman was shouting
something. Gavrilo could not quite make it out. But it did not matter. It was over. He was a hero.
Franz heard the shots first. The only thing he ever saw was Sophie, where the bullet touched
her stomach, where he watched her pure white dress suddenly turn from white to dark wet crimson
where the wound was. She was slumped over, her breathing shallow. He moved over to her, speaking
to her, desperate to keep her alive in any way he could.
“Sophie dear! Sophie dear! Don’t die! Stay alive for our children!” He cried out. Franz noticed
his voice was more hoarse than usual, each word a bit more coarse than the last. A dull ache also came
from his neck, but that was nothing compared to Sophie. Blood still flowed openly from the wound,
and all Franz could do was put his hands over her wound and repeat his words.
One of the police rushed over, and was saying something to him. Maybe he was asking if Franz
was alright.
“It’s nothing.” Franz answered.
“It’s nothing.” He said again, his voice growing softer, his vision getting darker
“It’s nothing.” He repeated the phrase, his voice softer still.
“It’s nothing.” He said one last time, barely audible as his vision turned to dusk.
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Concerted Cultivation v. Natural Growth
By: Anonymous
Every parent has a different philosophy in regards to raising children. Parenting styles
vary based on the personality of the children and parents, family dynamics, and even geographic
location. While discrepancies in parenting are widespread, fair predictor of this aspect of family
dynamics is socioeconomic status. According to sociologist Annette Lareau there are two types of
parents that differ based on economic criteria: those who employ the use of natural growth and those
who use the concerted cultivation technique. While both styles have benefits and disadvantages,
concerted cultivation seems to provide children with a strong advantage over those who grew up in a
family that used natural growth.
In short, concerted cultivation entails parents who devote resources to develop, or
cultivate, a child’s talents. Kids will often be involved in many activities including sports, the
arts, and other extracurriculars that are not associated with school. This aspect of concerted
cultivation is associated primarily with middle class families who can afford the added expenses
that accompany these activities. A common criticism of this involvement is that children are too
busy and have overpacked schedules. A trait that many children under this parenting technique
possess is known as entitlement. While this word generally has a negative connotation, within
this context entitlement refers to a positive relationship with authority. An entitled child will not
hesitate to ask questions or interact with authority figures. This had proven to be an advantage as
children will develop mature social skills that will benefit them in significant ways as they enter the
workforce and pursue higher education.
The parenting style of natural growth is exactly what it sounds. Parents are less involved
in their children’s lives in terms of developing their talents. In many cases, parents see this as the child’s
school’s responsibility. This attitude is a side-effect of working class families due to their inability to
afford additional activities to enhance the talents of kids. An emphasis on free play and self
entertainment is seen as opposed to the structured extracurriculars of concerted
cultivation. While neither parenting style is viewed as better or worse by experts in the field,
children raised with natural growth are more likely to lack entitlement. This has shown to put a
strain on a child’s relationship with authority figures, make them appear less confident to
onlookers, and less likely to advocate for their needs in situations involving older people. This
drawback is somewhat counteracted, as leading psychologists have praised the natural growth
style for enhancing a child’s creativity and self-sufficiency.
Experts in child and family psychology agree that there is no perfect way to parent a
child; however each style has distinct pros and cons.
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Science
Humanity’s strongest virtue has always been curiosity. Our endeavours to explore our
world and expand our horizons have yielded profound results. Through our efforts, we
have come to expand the scope of our understanding, from the smallest particles to the
origins of life on our planet on towards the motion of worlds on the other side of our
galaxy. From our minds have sprung a vision of mankind’s future, which can only ever
be brought to reality by pushing the limits of our knowledge. We have carved out a life
for nearly eight billion of our kind in this small pocket of space, but in spite of our
successes, there is still much yet to be discovered by humanity’s vision. Let us unbridle
the zeal for discovery that drives us onwards towards truth and into the future. ~
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The Cambrian Explosion
By: Anonymous
Life is the one thing on Earth that has yet to be found anywhere else in our universe. It’s what
makes our little blue ball hurtling around the giant ball of plasma we tenderly call the Sun so special.
While we may not realize it, life is truly the most incredible natural phenomenon ever; nature literally
produced something from nothing. Eventually, after billions of years, the natural processes produced
everything - every plant, animal, fungus, you name it - that you or I have ever seen. It even made us,
humanity, something capable of perceiving itself, the world around us, and diving deeper into the
world around us, a yearning to discover calling us to learn more through our inquisitions than ever
before. Life is undeniably the most profoundly amazing thing to happen in our universe - but where
did it begin?
That rhetorical question is a bit of a misnomer. The Cambrian Explosion was certainly not the
point in time when life on Earth began, but it is the point when life became much more interesting.
Before the Cambrian Explosion, which began approximately 541 million years ago, the vast majority
of organisms were unicellular prokaryotes. There’s nothing particularly wrong with unicellular
prokaryotes; they’ve done and still do a lot of very important and interesting stuff. However, they are
rather limited in their capabilities, and it is for this reason the Cambrian Explosion is so important: it
marks the first time in the history of life on Earth when multicellular eukaryotic organisms became the
dominant type of life form on our planet.
Why this sudden shift occurred, we do not know for certain. The best hypothesis is that after
millions of years of cyanobacteria and algae pumping oxygen into the atmosphere, there was enough
oxygen in the atmosphere to facilitate the complex cellular and tissue structures inherent to
multicellular and eukaryotic life forms. It also certainly helped that the Earth was warming up after a
long period of extensive cold temperatures, providing a warmer habitat that was more friendly to the
growth of new species. For whatever reason, life thrived and the number of new species on our planet
exploded more dramatically than at any other time in history.
The biggest type of life forms were arthropods, which have exoskeletons with distinct joints.
They’re the precursors to today’s insects and even spiders. Everyone knows the most famous
Cambrian arthropod, the trilobite. We have found a lot
of fossils of these little guys, and that’s because they were
really good at surviving. Their flat bodies were plated in
armor that was really great at protecting them from all
sorts of predators that wanted to make a delicious
breakfast out of our intrepid little trilobites. But they
endured, with National Geographic reporting that more
than 17,000 different species of trilobite survived the
entire Cambrian period and another 200 million years
after that, until the Permian Extinction. That means
trilobites lasted for a quarter of a billion years on our
28

planet! For context, humans have only been around for a couple thousand, making trilobites way more
resilient than we could ever dream of being.
While I may think trilobites are super cool, I know that these tiny little creatures aren’t for
everyone. But I just wanted to make sure you had seen the tamer stuff before I show you the ridiculous
species that came out of the Cambrian Era - trust me, these species are not for the faint of heart.
Look at this thing! This is a Peytoia, which was a type
of bottom feeding predator that crawled along the sea
floor and probably threatened our little trilobite. It’s
known for not having a fanned tail and having eye stalks.
But look at how completely strange it is! We’ve got
nothing like that on our contemporary world! Check out
this cute little fella to
the right. He’s a
Hallucigenia sparsa,
one of the Cambrian Era ancestors to today’s arthropods, just like
the trilobite was. Look at how different it is to the trilobite; if you
were asked if they were related to the same current day group of
arthropods, then you’d probably say no, but you’d be wrong.
There is such an extreme diversity of life, even between members
of the same phylum. He’s also pretty cute. Do you see his hind legs? They have itty bitty claws! And
his little spaghetti tendril arms out in front? How wonderful! Don’t even get me started on how he’s
trying to look all tough to all the predators and the other arthropods out there with his giant spikes on
his back.
What’s especially cool about the Cambrian Era in general is that all of the species that came out
of it resided completely in the Earth’s oceans. At this point in history, no species had yet tried to
colonize the land, so anything outside the oceans was a barren rock. Meanwhile, the oceans were
teeming with millions of radically diverse species that represented the birth of complex life on this
planet, the first time all the organisms on the planet had been formally locked together into a massive
ecosystem, creating a true biosphere.
While life may have existed beforehand, it truly became something magnificent during the
Cambrian Era. With new species rising up and going extinct constantly during its 55 million year span,
this time period represents the point where organisms could truly be almost anything, from the
smallest bottom feeders to the first great aquatic ‘monsters’ of the deep. The oceans are where life first
began, and they are where life shall never fade.
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The Extent of Ethics and Improvements: CRISPR-Cas9
By: Maison Mote

With continuous growth in the popularity of genetic editing tools, such as CRISPR-Cas9,
a “perfect” society may no longer be so far from reach. As society progresses, the future of
genetics is constantly in question due to its ethical concerns among scientists and everyday
people worldwide. The technology, CRISPR-Cas9, stands for Clustered Regularly Interspaced
Short Palindromic Repeats while its partner enzyme, Cas9, serves to memorize and cleave
unfamiliar DNA. This allows bacteria to remember previous invading viruses by inserting a
portion of the viral genetic material into their own genome. The origins of these repeats were
discovered by researcher Yoshizumi Ishino at Osaka University in 1987. Ishino noticed the
unique genomes found in bacteria and archaea that allow them to fight off viruses efficiently.
Although the alteration of genetic material imposes many ethical implications, CRISPR-Cas9
allows for a variety of benefits which include correcting and eliminating microbes that cause
diseases, enhancing crop yields by developing pest-resilient crops, and advancing cancer
therapeutics.
In hopes of a healthier tomorrow, scientists have utilized CRISPR to eliminate diseases
such as HIV. Recently, a team of Chinese researchers experimented with mice to increase
immunity to HIV by replicating a mutation of a gene that prevents this virus from invading their
cells. Other researchers are currently working to combat a highly common disease seen in 80%
of all sexually active people which is known as HPV or Human Papilloma Virus. The dangers of
this virus include changes in the cells of the cervix which if not treated may lead to cervical
cancer. Despite the positive health benefits and saving loved ones, altering an embryo’s genetic
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information may lead to unintended consequences which explains why scientist are so hesitant to put
this to work on humans. Many scientists have also applied CRISPR to engineer
bacteriophages, or bacteria “eaters”, to kill harmful bacteria and treat infections. However, critics fear
that a mass of phages may cause the antibiotic-resistant bacteria to also create resistance against phages
that would otherwise eliminate them. The major gray area between the positives and negatives has
resulted in a hesitation among scientist to embark this technique among the public.
In addition to diseases, starvation is also problematic and kills 9.1 million people each
year which is greater than the death toll for malaria, AIDS, and Tuberculosis combined. In
response to this, scientists have discovered ways to enhance food supply and quality by
implementing CRISPR to the plant’s DNA. This new method may also replace GMOs since
GMOs add foreign DNA while CRISPR makes alterations to specific native genes. A team of
scientist in New York discovered the benefits of this technique by applying CRISPR to tomato
plants and later seeing a significant increase in the crop yield and the size of each fruit. However, since
gene editing is still a fairly new idea to the science world, scientists continue to test for both long and
short-term side effects when editing the genome of our nutrient source.
Researchers have also turned to CRISPR for immunotherapy when treating patients
affected by cancer. In the future, scientists plan to extract and edit the patient’s immune cells to
fight off the cancerous cells. The treatment has already been successfully used in China among
86 people affected by various types of cancer. However, the long-term effects are still up in
question for those treated with genetic editing. In the near future, the US will also first use
CRISPR as a means to treat cancer by carefully engineering the cells to create a cancer-targeted
receptor.
While CRISPR sounds like a logical way to enhance society and end diseases, extensive
research continues to take place to understand its safety and any possible side effects. For example,
although planned to fight cancer, studies have depicted that the use of CRISPR may ultimately lead to
the creation of cancerous cells. Like many other scientific innovations, CRISPR is still fairly new
which means that the long-term effects will continue to stay unknown for decades. As seen
throughout the controversy, CRISPR-Cas9 introduces a variety of risks that may possibly outweigh its
benefits or enhance the health of the future.
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Graphene
By: Anonymous
At one point or another, we’ve all probably seen a character in a movie or show, usually some
sort of superhero, walking straight at a gun wielding opponent. That enemy fires at our hero,
intending to kill them and carry out their nefarious plan uninhibited, but this plot is foiled when the
bullets hit our hero’s chest and ricochet harmlessly off of them. While this may seem to be the stuff of
comics and cartoons, innovations at the beginning of the twenty-first century are making this a
possibility for our future.
No, we haven’t determined a new type of exercise will give you rock-hard pecs that bullets just
bounce off of, but we do have something better: graphene. Graphene is a marvelous structure isolated
in 2004. It is the lightest compound yet discovered,
weighing .77 milligrams per square meter, is only one
atom thick, and is at least 100 times stronger than steel!
It is also one of the best conductors of heat and
electricity, because graphene apparently felt the need to
pass up literally every other compound in existence.
Further, since graphene is so thin and comes in sheets,
we are literally able to stack sheets of graphene on top of
one another. Weirdly enough, these stacks of graphene
actually create graphite, the same stuff that is in the
pencils that we write with. Unfortunately, this does not
make graphite some sort of super compound (we
definitely wouldn’t be giving it to second graders to practice their multiplication tables if it was), as the
properties that make graphene so strong are strangely mitigated by constructing graphite.
The craziest part? Graphene is only made out of one element: carbon. Carbon, one of the most
abundant elements on Earth, can be bound into hexagons to create this miraculous material. Due to
carbon’s bonding capabilities, it also has the potential to form an incredible number of bonds in a
three dimensional space, as there are open bonding sites extending up or down from each atom,
although all bonding sites around the sides are occupied. These properties are rarely used though, since
the necessity of doing bottom up or top down chemistry makes it difficult to work with. Additionally,
the bonding properties of graphene are only made possible due to irregularities in the production of a
graphene sheet, as a perfectly flat sheet of graphene is completely inert.
With all these chemical properties in mind, let’s go back to my original example of our
superhero walking into gunfire without being harmed and how this could be a possibility. Due to its
lightness and thinness, a sheet of graphene could be surgically implanted just below the skin without
impairing movement to a significant degree. Its tendency towards nonreactivity also prevents it from
forming any bonds with your skin or muscle tissue, which could result in a very messy situation.
Finally, as our graphene-laden hero walks into gunfire, the bullets slam into the body. This would still
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deliver an impact, breaking the skin, but do nothing more than give our hero a nasty bruise, since the
layer of graphene absorbs the force of the bullet without breaking apart. Not exactly Superman, but
much better than you or I could do. While this is a possible conclusion one could reach from looking
at all the chemical properties of graphene, this is entirely theoretical, and in no way should you ever try
to risk your life relying on graphene to save you. I feel like it’s fairly obvious that you shouldn’t rely on
a compound you just learned about today from an anonymous source to stop a bullet coming at you,
but this is definitely not something that ought to be left unsaid.
Now that our disclaimer is out of the way, let’s talk about why we haven’t transformed our
society into an all graphene world yet. While graphene is an incredible compound, its major drawback
is the incredible difficulty in producing it. We are still developing new methods of building graphene,
but they are still being developed and hypothesized about, sadly remaining in the realm of the
hypothetical at the current moment. However, we do have one concrete method of producing
graphene, which is via chemical vapor deposition, or CVD. CVD basically involves exposing
compounds like benzene to a very high temperature in order to cause the deposition of carbon atoms
onto a metallic substrate. The biggest issue with this, aside from the toxic waste that is produced from
this process, is that it is extremely difficult to remove the graphene from its metallic substrate without
damaging it.
While the contemporary prospects for graphene usage are sadly limited, it is on the bleeding
edge of material chemistry, and as our technology gets better and new methods of graphene
production are established, we will almost certainly see it become increasingly implemented into our
everyday lives. The future is bright for graphene as we slowly push it along the road to perfection,
bettering our world through the process.
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The Laws of Thermodynamics
By: Tim Bates

“Ah That’s hot!”, the infamous words spoken during the 2018 Youtube Rewind. But what
would Will Smith mean by saying what he is seeing is hot. What does hot mean? What is heat? Well
there is an entire field in Science devoted to questions of heat and temperature. Thermodynamics is
the main area of study in this domain. Thermodynamics is the study of relationships between heat,
mechanical work, energy transfer, and chaos.
Central to this area of physics are the three laws of thermodynamics. They are constant
throughout the universe and nothing can violate these laws. They are fundamental to our
understanding of the nature of reality. Understanding these laws is what drives many people in the
scientific community and it is the drive for the understanding of the universe and everything it
contains.
In short the three laws are as follows:
1. ΔU = Q − W , or the statement: Energy is always conserved
2. It is impossible for any process to have as its sole result the transfer of heat from a cooler to a
hotter body. When all systems taking part in a process are included, the entropy either remains
constant or increases
3. The entropy of a pure perfect crystal is zero (0) at zero Kelvin (0° K)."
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The first law is a restatement of the familiar law of conservation of energy. Energy cannot be created
nor destroyed only transferred. It breaks apart the thermodynamic processes of energy transfer into the
equation: ΔU = Q − W .
Q is the symbol for heat.
Heat is a form of thermal energy that is transferred when two objects are brought in contact
with each other. Whenever you touch an ice cube you feel how cold the ice cube is. In fact what you
are actually feeling is the loss of energy in your hand. Heat is flowing from your hand into the ice
because they are striving to be in what is called thermal equilibrium. This is a jargon term meaning:
same temperature. The ice is actually becoming warmer by your hand touching it and if you keep it
there long enough it will melt into water and at some point become the same temperature. Your hand
is then also colder as a result because it has lost energy due to heat. This is the Q in the equation.
W stands for work. Work is the mechanical process of energy transfer and like Heat is
measured in Joules. An example of work is simply moving a box. When you push a box you are
applying a force to it. This causes it to move and when you multiply the distance the box moved with
the force you pushed on it you get the value of work or the mechanical energy transfer involved with
moving the box. If I have a system that does work on something it is transfering energy to the
surroundings in the form of work. This is then the W in the equation
Lastly the U stands for internal energy of a system. A system is a constrained region or set of
objects. Examples of systems include an enclosed gas, a battery, or the universe. U refers to the net sum
energy of the entire system. This is the energy inside the system hence internal energy. Now that these
are defined the equation can make sense. The change in energy of a system is equal to the heat gained
from the surroundings minus the energy used to do work on the surroundings. An important note to
make is that Chemists view systems from the perspective of the system while most engineers view
systems from the perspective of the surroundings. This difference can determine whether the W part
of the equation is viewed as the work done by the system on the surroundings or as the work done on
the system by the surroundings and this changes the sign.
Secondly, the second law of thermodynamics concerns itself with the efficiency of a process. It
is important to understand the meaning of a new term: Entropy. Entropy is a quantitative measure of
chaos or disorder. It is defined by considering a very small expansion of a gas. This is done by
introducing some heat to the system which causes a small change in volume without changing the
temperature. The gas is now in a more disordered state than prior to this change and so this process is
how entropy is defined. ΔS = ΔQ/T On a more fundamental level entropy is simple the disorder of a
system. It measures the total number of states that a system can be in. The second law states that for
the universe entropy either remains constant or increases but never decreases. In short, an isolated
system’s entropy is always constant or increasing. This has many implications on our understanding of
the nature of the universe. It cements the fact that chaos is ultimately the fate of the universe and that
all established order will eventually cease.
Thirdly, the third law is a limit in how cold something can get. Temperature is merely the
kinetic energy of all of the moving particles in a system. Even in a solid the molecules are vibrating
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which contributes to the kinetic energy and thus the temperature. The third law states that there is a
theoretical point where all particles cease movement and the temperature becomes its lowest; this is
called absolute zero and is 0 Kelvin or -273.15 degrees Celsius. Because of the processes of the second
law it is impossible to reach 0 Kelvin but many experiments have gotten to values as close as -273.144
degrees celsius or .056 Kelvin. This minimum also associates the change of entropy value to it. The
change in entropy of a system at 0 Kelvin is zero, entropy remains a constant and for pure crystals it is
zero. This is why this is only theoretical and impossible to actually realize. Nevertheless what this tells
us is that there is a lower limit of temperature which gives engineers working on things such as
superconductors a new place to reach. Superconductors are conductors which maximize efficiency by
having the conductor cooled to near absolute zero. Quantum effects also start to become apparent at
these extremely low temperatures and scientists and engineers working on quantum computers utilize
these low temperatures in their developments.
Together these three laws give the boundaries for all energy processes in the universe.
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Spooky Action at a Distance
By: Anonymous
Arguably the most famous scientist in all of human history is Albert Einstein. He did a lot of
things right, describing both general and special relativity, proved that mass and energy were
interchangeable, and illustrated that the speed of light was the ‘speed limit’ of the universe. Certainly,
his achievements are both great and profound. However, even Einstein was fallible, and he ardently
opposed one of the most important tenets of our contemporary understanding of physics. This tenet
was quantum mechanics, but more specifically quantum entanglement, which Einstein mockingly
dubbed “spooky action at a distance”. A fun name, to be sure, but it did not disprove quantum
mechanics, and quantum entanglement is now an accepted phenomenon. But why would we ever
need it?
To accurately describe the practical applications of quantum entanglement, we first need to
establish a baseline understanding of quantum mechanics. Let’s begin by thinking about two quarks
(subatomic particles that make up protons and
neutrons). These two quarks each have a spin: spin up
or spin down. The term spin here does not refer to
rotation, but rather refers to a measurement system. If
the quark is moving in the same direction we measure
it in, it’s spin up, and if it’s moving in the opposite
direction, it’s spin down. (I swear the hardest part of
quantum physics is just the awful nomenclature I’m
calling you out, Niels Bohr.) Now, let’s say that we
understand the total spin of this system to be 0. This
means that the spins of the quarks must be equal and
opposite (the wording of this being similar to
Newton’s Third Law is purely coincidental), since
making one positive must make the other negative
with the same magnitude in order to result in a net
spin of 0. By this reasoning, if we measure one quark
to be spin up with a value of 1, we automatically know that the other quark must be spin down with a
measure of -1. This math only works because the two quarks are quantumly entangled, which means
that they affect each other’s states of either spin up or spin down. That is why we are able to
automatically determine the quantum state of one quark by only measure it’s partner.
Still with me after all that? You’re the real hero of this article, that was a lot of physics that’s
hard to visualize, so the fact that you’re still here makes you a more smarticle particle than a spin up
quark! I’ll stop. Anyways, now that you’ve gotten through all that physics theory, it’s time to talk
about the cool part: how “spooky action at a distance” can be used in our real world.
Back in 2017, Chinese scientists were actually able to ‘teleport’ a particle into space by using
quantum entanglement (I told you the cool part was coming)! They essentially did this by entangling a
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particle on Earth with a particle in the space station. By manipulating the particle on Earth, they were
accurately able to predict and document the behavior of the particle on the space station due to the
transmission of information through the entangled link. So it’s not an exact ‘teleportation’, per se, but
it does cause one particle to take on all the traits the scientists wanted it to by changing the state of its
partner, which is pretty freaking cool!
Teleportation is just the appetizer for the theoretical practical applications of quantum
entanglement; it could also be sued for possibly communicating faster than the speed of light. You see,
particles that are quantumly entangled affect one another instantaneously, no matter the distance. It
doesn’t matter if they are light years apart or right next to each other, the manipulation of one will
always cause a change in the other at the exact same time. What this means is that if two people agreed
on the direction of the measurement of quantumly entangled particles and each person took their
particle to opposite ends of the universe, the person on one end could manipulate their particle to
change from spin up to spin down in a Morse Code pattern to communicate with the other person,
effectively communicating information faster than the speed of light. Of course, this proposal is
entirely a theoretical exercise, but the possibility is still there, which I think we can agree is incredible!
While quantum entanglement is much more complicated than this massive oversimplification
describes, it is still a fascinating phenomenon that I would certainly suggest you explore deeper if this
article was even vaguely interesting to you. While Einstein may not have accepted it as truth, quantum
mechanics holds a lot of promise as a genuine and important field of study for the future of humanity,
with infinite untapped potential. Truly a spooky phenomenon.
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Mathematics
Mathematics is essential in many fields, including science, engineering, medicine, social
sciences, history, and programming. It is a language which is embedded within all
progress. It is a universal fingerprint of intelligent life, because the field of math
originates from logic. In basic terms, the language of math can be described as the use
patterns to formulate new conjectures. Stretching from philosophy, to the creation of
calculus, and now sophisticated artificial intelligence in modern computing, math has
revealed itself to be the motive force driving humanity’s advancements. For this reason,
it is important for our generation to speak its language and continue man’s progress. ~
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“More math? - I’m not smart enough for that.”
By: Kaya Unalmis
This is the thought that crosses many of our heads when we hear of math. We shy away from
exposure to it because, at first, math can be an unknown. Because we do not understand it innately, to
learn it involves a struggle, so we tend to avoid it. With that mindset, we characterize ourselves as
someone who is not ‘good enough’ to do anything useful whenever we hear of math club or math
class. It’s not true, but what is true or false is not nearly as decisive as what we believe, so we limit
ourselves.
There is a misunderstanding on what being smart means. We have learned to associate
intelligence as a quality we either have or we do not, a genetic trait that we cannot change, a gift we
were either given or can never attain. Geniuses are nothing like what Hollywood presents in movies.
Breakthroughs are not made dramatically with a sudden epiphany, rather through a process that begins
with teaching yourself how to think differently. The first step in that process is to understand that
math is not anymore innate to geniuses than it is to you.
That is the truth, and when you can convince yourself to believe it, your outlook on math
changes. A test question is no longer a problem; it is a riddle for you to solve. The question is just a
stimulus to force you to think differently. When you adopt this mindset and challenge yourself, you
develop new outlooks and methods that help with all things in life, not just math.
That is the real mission of learning math: To adopt this mindset. The math is simply a tool.
With that tool we develop the language of rational thought.
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A Visualization of Infinite Universes
By: Kieran Tillis
To begin seeing outside the three spatial dimensions that we live in, we must form a pattern that our
minds can use as a template for understanding what we can’t see.

To move from one dimension to the next, we will use the following method:
Line up an infinite amount of one dimension in parallel to create the next dimension.
Spatial Dimensions
0th Dimension - The dot as shown above represents the 0th dimension with no width, height, or depth.
1st Dimension - To move from the 0th to 1st dimension, place an infinite amount of 0th dimensional
dots, one after another into a row. This creates a line, which represents the 1st dimension in our
pattern. In the 1st dimension, you can travel left or right in what we call width.
2nd Dimension - Now, to move from the 1st to 2nd dimension, we use the same method as before. Place
an infinite amount of 1st dimensional lines parallel to each other to create the 2nd dimension, known as
a plane. For conceptualization, you can take several pieces of yarn and line them up to each other,
creating a two-dimensional object. In the 2nd dimension, you can travel left and right like in the 1st
dimension; however, you can also travel up and down. These represent width and height respectively.
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3rd Dimension - At this point, the pattern is obvious. To move from the 2nd to 3rd Dimension, place an

infinite number of planes parallel to each other to create a solid, the 3rd dimension.
This is best

conceptualized with a book, which contains several near two-dimensional pieces of paper that stack on
top of each other to create a three-dimensional object. The 3rd dimension allows for movement left,
right, up, down, and forward and backward, representing width, height, and depth respectively.
At this point we’ve run out of conceivable shapes to craft dimensions with, so we’ll reuse the
point, line, plane, solid pattern.
Temporal Dimensions

4th Dimension -To move from the 3rd to 4th dimension, we must change the 3rd dimension from a solid
to a dot. With the third dimension now imagined as a dot and following the pattern from above,
placing an infinite amount of these 3rd dimensional dots in a row creates the 4th dimension as a line.
Think of one dot as a snapshot or frame of our universe. Each dot to the right on the line above
represents a point in time in the future and each dot to the left represents a point in time in the past.
To visualize this, think of a classic roll of film, with many frames side by side that are shown one at a
time. This creates a visual that represents a story in the same way that each dot represents a
three-dimensional snapshot of our continuous timeline. This 4th dimensional timeline represents our
reality and the 4 dimensions (3 spatial: length, width, and height; 1 temporal: our current timeline)
that we exist in from the Big Bang to Heat Death.
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5th Dimension -Now that our universe has been represented in its entirety, we can begin visualizing
other universes in the 5th dimension. Placing an infinite number of 4th dimensional lines parallel to
each other creates the 5th dimensional plane. On this plane, one line represents our universe whereas
each line in either direction represents a parallel universe that differs slightly from our own. For
example, in the universe directly parallel to ours, you may have worn a red shirt instead of a blue shirt
today or vice versa. As you move to parallel lines further from the one that represents our reality, the
timelines begin to differ to a greater extent. Since there are an infinite amount of timelines in this 5th
dimension plane, all possible realities exist at some line on the plane.
6th Dimension -Out of all the dimensions described, the 6th dimension is often the hardest to
understand. Since all possible parallel universes can be reached in the 5th dimension, the 6th dimension
can be described as a dimension of convenience. Imagine placing an ant on the 5th dimensional plane.
This ant would be able to travel to any universe that it desires by crawling in a straight line from one
universe to the next and eventually reach its desired destination. To visualize the 6th dimension,
imagine the 5th dimension as a piece of paper; then roll the paper into a cylinder or in the shape of a
garden hose. This hose is the best visualization of the 6th dimension. An ant would be able to travel
from one point to another by crawling along the hose whereas a fly, for example would be able to
travel between those points, but would be able to fly between these points, instead of crawl, in a much
shorter time frame. Think of this fly as a 6th dimensional creature and this ant as a 5th dimensional
creation. Both creatures can move from the same one point to another, but the fly would be able to
achieve this instantaneously through the 6th dimension whereas the ant would be stuck on the 5th
dimensional plane.
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Different Universal Starting Conditions

7th Dimension -Since we have once again run out of shapes, we will have to visually consolidate our
6th dimensional solid/hose down to a point to comprehend the 7th dimension. At this point, we have
covered all possible parallel universes with instantaneous travel between them. What we have not
considered, however, is what would happen if the starting conditions of universes were different from
our own. Following the pattern, an infinite row of 6th dimensional dots makes a 7th dimensional line.
On this line, one dot represents the 6th dimension that includes our universe and every possible
universe with identical starting conditions. Moving the left or right on this 7th dimensional line
changes one universal starting condition or law of physics. Since this model is entirely conceptual, any
one concept can be changed. In this case, we’ll use gravity. In our universe, the gravitational constant
G equals 6.67x10-11. Moving to the left on the line decreases the value of this constant and moving to
the right increases the value of the constant.
8th Dimension - T
 he 8th dimension is very similar in concept. Placing an infinite amount of 7th
dimensional lines parallel to each other makes an 8th dimensional plane. On this plane, two universal
starting conditions can be altered instead of just one. We’ll use gravity again for one condition, so
moving left or right will decrease or increase the Gravitational constant G, respectively. For the other
condition, we can use the number of particles present in the universe. In our universe, roughly 1086
particles of matter are estimated to exist. Moving down on this 8th dimensional plane will decrease the
number of particles present in a set of universes and moving up will increase the number of particles
present in this set of universes. For visualization, think of the 8th dimension like an x-y coordinate
graph.
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9th Dimension - Much like the 6th dimension, the 9th dimension partially breaks the logical pattern we
have followed. Placing an infinite amount of 8th dimensional planes parallel to each other creates a 9th
dimensional solid. In the 9th dimension, instead of altering 1 or 2 starting conditions or laws, every
starting condition and law of physics can be altered, meaning that there exists a 6th dimensional point
for every possible starting condition and every alterable law of physics that both exists and does not
exist in our universe. The 9th dimension encompasses all these possibilities and the infinite amount of
ways each of these starting conditions would play out into various universes. All conceivable and
inconceivable universes are contained in this 9th dimensional solid.
10th Dimension - At this point, since all possible universes are contained in the 9th dimension, there
should not be a reason for a 10th dimension. In this theory, the 10th dimension is nothing more than
the 9th dimensional solid contained in a single point. Of course, this breaks the pattern that was
previously established since reimagining the 3rd and 6th dimensions as a point did not add an extra
dimension to them. The real reason that this “10th dimensional point” exists is to say there is a “10th
dimension” and can hence be called the “10-dimension theory” which just sounds a lot better than
“9-dimension theory.” Unlike string theory, which requires a Ph. D. in physics to fully understand, the
10-dimension theory provides a framework that people without a physics and math background can
use to visualize the infinite possible universes outside our own. While the 6th, 9th, and 10th dimensions
logically broke the pattern in some manner, the accessibility the 10-dimension theory gives to people
like me without an advanced math or science background makes it a valuable resource in engaging a
general audience in an otherwise overly advanced topic.

Credit to National Institute of Technology, Tiruchirappalli
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A Small Insight into Proofs
By: Daphne Han
(To help clarify some terminology, Kaya Unalmis has added footnotes. These footnotes are denoted in r ed
to delineate them from any exponents).
Mathematical proofs have always played a significant part in the study of mathematics. By
proving a theorem to be true, we can understand what it is we are applying and using to solve math
problems and it can expand our way of thinking and lead to a deeper understanding of math. Writing
rigorous math proofs not only builds a strong foundation for our math skills, it also assists us in real
life by strengthening our explanation skills and ability to teach and communicate with others. Not all
mathematical proofs are complicated, some can be very simple to work out.
For example:
For all a, b , c ∊1 Z
(integers), if a|b and b|c , then a|c . (Note: a|b means a  divides b ) . We are trying to
show here that if a|b and b|c , then a|c  (∀2 a, b, c ∊
 Z). By the definition of divides, we can write

a|b as a * q = b 3 (for some q
 ∊ Z)and b|c as b * n = c (for some n ∊ Z
 ). We can then substitute
a * q into the equation b * n = c since a * q = b , resulting in a * q * n = c . By closure,
q * n ∈ Z, which means a|c is true. Q.E.D.4

∈ means '(is) an element of' For instance, 'Let a∈ Z' means 'Let a be an element of Z'. Still doesn’t
make sense? Think of a as donut 1, b as donut 2... and Z is the box that holds the donuts.
2
∀ means for all. In this case for any number we assign the variable a.
3
* is a symbol for multiplication. q is just a number that would make the statement true.
4
Q.E.D. is an initialism of the Latin phrase quod erat demonstrandum roughly meaning thus it has been
demonstrated - the proof equivalent of a mic drop.
1
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Not all proof problems are without fallacy. Sometimes you need to figure out what made the
statement incorrect and what conditions you need to set in order to correct it.
For example: (x + y )2 = x2 + y 2 in Z
 .
2

2

We are trying to show that (x + y ) = x2 + y 2 is true in Z
 . (x + y ) can be written as

(x + y )(x + y ). Using the distributive property, we can distribute (x + y ) into (x + y ) to get
x2 + 2xy + y 2 = x2 + y 2 . But this is false. An example that disproves this statement is that if x = 1
2

2

2

2

and y = 2 , the equation would be 1 + 2(1)(2) + 2 = 1 + 2 , which equates to 9 = 5 , which
makes this statement false. A way to correct this statement is that we could set the condition that this
statement is only true for either x = 0 or y = 0 . This will work due to the multiplicative property of

0. With that, this statement, (x + y )2 = x2 + y 2 for either x = 0 or y = 0 in Z,is true. Q
 .E.D.
There are also other methods of proving a mathematical statement such as induction.
The most popular example of an induction proof is:
n

For all n ∈ N,

∑i=
i=1

n(n+1) 5,6
2

Base Case:
When we do induction, we start with the base case first - Is the statement true when n = 1 ?
When evaluating at n = 1 , the left side is 1 and the right side is

1(1+1)
 , meaning 1=1,
2 which equals 1

therefore this is true for n
 = 1.
The next step is the inductive step. We assume the statement is true for n = k , and try to prove that
it’s true for n = k + 1 7

To clarify: n ∈ N → Some integer n is part of a set of integers called N.
i=1∑n i=(n(n+1))2 → ∑ means summation. It is generally used when denoting a series, or pattern,
where for any number in the series, n is the spot of that number and n(n+1)2 is its numerical value. i=1
below the ∑ symbol denotes that the first number in the series has the spot of n=1.
7
This step is just trying to prove that it works for other numbers in the series as well.
5
6
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Inductive Step:
Let k ∈ N
 ,assuming that the statement is true for n = k , then we now must prove this statement
to be true for n = k + 1 :
k+1

∑i=

i=1

(k+1)(k+1+1)
which can be written as
2

k

∑ i + (k + 1) =
i=1

k(k+1)
2

+ (k + 1) b y the

definition of the summation notation.
We can give the right side common denominators by multiplying ( k + 1) by 2
  and giving it a
k

denominator of 2, resulting in

∑ i + (k + 1) =
i=1

k

We can then rewrite this as

∑ i + (k + 1) =
i=1

k(k+1)+2(k+1)
.
2

(k+1)(k+2)
s ince both k(k + 1) and 2(k + 1) s hare
2

a common factor of (k + 1). (k + 2) can be written as (k + 1 + 1), which results in
k

∑ i + (k + 1) =
i=1
k

∑ i + (k + 1) =
i=1

(k+1)(k+1+1)
and by the associative property of addition, we can write this as
2
(k+1)(k+1)+1)
, which proves n = k + 1 to hold true for this statement.
2

Q.E.D.
Although many proof problems may seem challenging to prove or disprove at first (either due
to the simplicity or complexity), once you gain more experience working them out rigorously, they
will gradually become easier as your mind gets used to thinking beyond just numbers and formulas.
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