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Why Do We Study Geometry?

Ever since the time of Euclid, students have been asking the question, “Why do we study Geometry?” I, myself, have asked this question multiple times during my education. Throughout my schooling, I have come to realize there are multiple purposes for studying geometry. There is the pure knowledge of learning a new subject, as well as practical applications. There is the abstract idea of problem solving and the use of Geometry as a pre-requisite for higher level math classes. Indeed, Geometry is an important staple of knowledge that everyone should have.

Someone who had begun to read geometry with Euclid, when he had learnt the first theorem, asked Euclid, “What shall I get by learning these things?” Euclid called his slave and said, “Give this man three obols, since he must profit from it.” This story is the epitome of the idea that learning Geometry is simply to expand one’s mind. Euclid has a patronizing tone because he believes the man is ignorant for wanting to obtain something besides pure knowledge from reading through Euclid’s proofs. Euclid is implying that there should be no ulterior motive aside a thirst for greater knowledge when learning Geometry. He went through the many proofs in his textbook, which is the foundation for all math textbooks following it, for the simple purpose of being able to do it and passing on the knowledge of these certain truths in Geometry to fellow students in search of answers.
Another mathematician and Greek philosopher shared Euclid’s belief. Proclus stated,

“Mathematical science must be considered desirable in itself, though not with reference to the needs of daily life. It is necessary to refer the benefit arising from it to something else, we must connect the benefit with intellectual knowledge, to which it leads the way and is a propaedeutic, clearing the eye of the soul and taking away the impediments which the senses place in the way of the knowledge of universals.”
He also believes there is no other reason for studying mathematics, and in this case Geometry, aside from the benefit of pure knowledge which clears the eyes of our souls. He thinks that it allows us to see the world in its actual form without the impediments of our five senses that may deceive us. In any case, these two both believe the knowledge and enlightment gained simply by learning a new subject its reward enough in itself. 

While the pure knowledge is vital, Geometry also has a practical use in life that is important to several occupations in particular, but also in everyday life. Real world applications of geometry are present all around us. When looking in a room you see furniture that is modeled off of basic geometric shapes. This is because Geometry plays a large role in manufacturing. In my High School Drafting Class we modeled furniture, parts of engines, and other items manufactured at a large scale, using Pro-Engineer 4.0. The idea of this program was to modify basic shaped by adding them together, removing sides, or manipulating their orientation. Squares, rectangles, triangles, and circles are the most frequently used figured, and they are also the shapes seen most often in Euclid’s first book. Without the study of Geometry this type of software would not be able to work in major manufacturing.

Manufacturing is not the only area that Geometry can be seen. Architecture uses Geometry on a regular basis. The frame of many houses, my house included, consists of triangles and quadrilaterals. The roofs are generally a triangle to allow for snow and other debris to fall off the sides without caving the roof in. Architects use geometry to determine just how steep to make such a roof using the properties of a triangle studied in Geometry. In addition, almost all major buildings in cities are rectangular in shape. Architects need to know, among other things, the properties of a rectangular prism in order to maximize space. They also know that triangles are the strongest shapes when building. Squares and rectangles typically have a crossbeam, thus making two triangles. They also use Geometry in planning determining are and perimeter.
The concept of maximizing space or volume in this case, is actually a part of Calculus. However, without geometry, solving these equations would not be possible. This is because Geometry is essential to a student to grasp later mathematics and sciences. One of the best examples of this comes from Ancient Babylonia. In The Babylonian Theorem, Paul Rudman argues that the Babylonians knew the Pythagorean Theorem before Pythagoras was even born. In the process, he also tries to prove to us that while other historians believe the Babylonians were strictly doing algebra or strictly doing geometry, they were actually using Geometry as a foundation for their algebra. Through Rudman’s eyes, the algebra that the Babylonians were using was based off of pictures they drew involving the limited properties of geometric shapes. In particular, they were employing the concept that the area of a rectangle is base times height. They used the picture shown in The Babylonian Theorem to derive the algebra that other historians believe they were using at the time.

Nowadays, geometry can be seen in our higher level math courses. From my personal experience, my algebra and calculus courses both had “roots in geometery”. This year alone, we have used geometry throughout integration of functions. It began with using the “right hand sum”, “left hand sum”, “trapezoidal sum”,  and  “midpoint sum”, where we needed to know the area formulas for rectangles and triangles. More recently, we have used the formula for the area of a circle to do revolutions of solids through integration. None of these would be possible had we not already learned the area formulas of shapes in Geometry.

In addition to Calculus, I have also used Geometry extensively in Physics. Angles of incidence and angles at which forces are applied are a key component in figuring out solutions in Physics. To solve for these angles or new forces, we have to know the properties of sin, cosine, tangent, and the Pythagorean Theorem. All of these are important topics covered in Geometry through the study of triangles. I have also learned about rotational motion and rolling motion, but only with the help of the properties of circles I learned in Geometry.


Knowledge, practical application, and the use of Geometry as a pre-requisite are all very important reasons for studying the subject, but possibly the most important reason for studying Geometry is to hone our analysis and reasoning skills. One key part of Geometry is learning how to write proofs. In a proof you go through a series of steps to solve a problem with a justification for each step that you take. This type of process forces us to think through a problem slowly so we do not make a step without justification that could cause the entire proof to be incorrect.
Reasoning such as this can be effectively used in every aspect of life. To solve any problem, whether in another class or in something like a personal relationship, it is important to use logic. On a daily basis I have many problems that I solve by thinking through the actions that are necessary to take and making sure I have good reason to take them. For example, when deciding what homework I should complete first, I must think about which homework is due first, which homework will take a long time to complete, and which work will have the largest impact on my grade before deciding which homework I will do first. This seemingly simple task is only simple because I have learned analytical reason through classes such as Geometry. It is easy for us to take for granted the ability to think logically, but in fact we owe much of this ability to the study of mathematics, because it is only in mathematics that we can use reasoning to find an absolute certainty. In any other aspect of life there is always doubt present, but in mathematics the numbers do not lie. 

I believe that we study Geometry to better ourselves intellectually as human beings. Learning any new topic, as Euclid states, is a reward in itself. A never-ending quest for knowledge is something that most, if not all, humans strive for, and Geometry is certainly an important subject to learn. It is used in many mathematics and physics based jobs, and is used in higher level math courses as a foundation for more complex formulas and concepts. The thought process it invokes is beneficial to anyone who needs to solve even the simplest of problems. It is because of all these applications and benefits of Geometry that teachers and professors find it so vital to teach to students.
