Introduction

This is the outline of a standard research paper introduction:
Background information - Creates a setting for your research - a review of important not commonly known concepts that are directly related to your research.

Statement of the Problem - Outline specifically what problem you are investigating.

Statement of the Hypothesis - Your hypothesis going into the study, and specifically define how you will measure your variables.
Include also the Bibliography to which you refer.

Word Process your Introduction. (Double space for comments)

If you were researching the relationship between wave velocity on water, and the depth of the water, your Introduction would be laid out like this:

Background:

Describe water waves, summarize principles of wave mechanics (i.e. the disturbance moves, not the medium, wave speed is dependent on the medium; wave speed is independent of the frequency.  Talk about changes you can make to the medium of water waves (like manipulating the viscosity (thickness) of the liquid, and changing its depth)  The background provides enough information that we are never surprised by the statement of the problem.
Statement of the problem:

“The purpose of this investigation is to find out the relationship, if any, between the depth of water, and the speed of small disturbances on the surface of it.”

Hypothesis:

“I believe that the wave speed is going to gradually increase with water depth in my experiment.  This will happen because the water will have more room to get out of the way.  Depth is defined as the distance between the surface and the bottom of the container, and wave speed is defined as the linear speed of the leading edge of the ripple.  The controlled variables include, but are not limited to the size of the wave, the frequency of the wave, and the temperature and purity of the water.”

Bibiliography:

All sources you cited, and every source you list in your bibliography is cited.  Use the style of your choice.  Note that you can use any citation style you use – footnotes, parenthetical or whatever, as long as it is within the text, and links any idea that is not yours unambiguously to one of your sources.  Find at least 5 sources, one of which could be a text book, and not all of which are websites. Things that are general knowledge don’t need to be cited.  (i.e. don’t cite your textbook if you are referring to Newton’s second law F = ma)

Tips:

1. Leave out how you are going to do this.  Save that for the method.

2. Don’t forget to define the variables of your hypothesis.  Also define the controlled variables.
3. Don’t forget to cite all the sources in your Bibliography.

Background

The most common use for a trebuchet today is for entertainment, from pumpkin throwing contests to human projection. The original intent of the trebuchet stems from warfare.  The main purpose of heavy siege machines was to hurl missiles over the walls of cities or castles.  Trebuchets employ a strong yet lightweight arm with a sling full of ammunition, with a heavy counterweight.  Along with the traditional stones being tossed, they also used “beehives, small stones burned into clay balls which would explode on impact like grapeshot bullets, casks of tar and oil on fire, dead animals introducing plagues and diseases, and finally prisoners of war and spies” (Hansen, 1998). The first  recorded historical reference to siege weapons occurred “in A.D. 339 when a biographer states that Dionysus I, Tyrant of Syracuse, brought together engineers from all over the Mediterranean for the purpose of developing  an engine of war powered by a large bow – requiring more power than one man could muster” (Hansen).  There were many devices that were created and they can be divided into three main groups: ballistas, catapults, and trebuchets.  As the successor of the catapult, the trebuchet was more accurate than previous machines.  The effectiveness is evident as, “the first weapons using gunpowder were introduced to the theaters of war in Europe during the 14th century but it took another 200 years before they replaced the old engines of war completely” (Hansen).  There are several important background pieces of information in the areas of conservation of energy, torque, and Newton’s laws of motion.  The trebuchet operates changing potential energy into kinetic energy rapidly.  By using torque, the counter weight is put up in the air with the projectile attached to the side on the ground with a string and pouch.  After the trebuchets arm is release, the lighter side with the “missile” will rotate up into the air and the string will come off the pin and release the projectile. 

Since there are so many different variable involved with trebuchets, we limited our research to those topics that pertain directly to the effect the mass has on the velocity of the missile.  This, however, encompasses a wide range of issues.  Firstly, there are two values that affect the horizontal velocity of a missile launched from a trebuchet: the horizontal displacement of the object and the time it takes to travel that distance.  Therefore we will need to use the conservation of energy theorem, which states that the initial energy will equal the final energy.  The kinetic energy of the missile at the point of release can be calculated from the initial potential energy of the counterweight, taking friction into account (Motz and Weaver, 1989).  Another useful piece of information, pointed out by Gardner (1990), is that the ratio of force to acceleration measures the mass of an object.  He also points out that since all masses accelerate down at a constant rate (due to gravity), the gravitational force on an object is proportional to its mass.  Getting more specific, Miners (2004) points out on his website about trebuchets that since a heavier tends to pull the loop of the sling off of the pin sooner than a light projectile does, the heavier projectile will have a more arched flight than a lighter projectile if the same pin angle is used.  On another website Radlinski (1996) lists the mass of the counterweight, the length of the counterweight arm, the length of the projectile arm, the starting angle, the angular acceleration, and the angular speed as other variable besides the mass that affect the performance of trebuchets.  We will have to ensure that these remain constant throughout our experiment to secure valid results.

Statement of the Problem

The purpose of this investigation is to determine the effect that projectile mass has on the range of a trebuchet.

Hypothesis

We believe that graphically (with mass as the independent variable and velocity as the dependent variable) our results will resemble a bell curve, with the extremely heavy and the extremely light missiles having the least range.  We will strive to find a medium in which the missile will have the greatest range.  Projectile mass is defined as the measure of the missile’s inertia.  Range is defined as the horizontal distance the projectile travels before hitting the level ground.
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