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ABSTRACT

The first areas where people think about mathematics being applied are in the sciences and
engineering. Yet mathematics plays a large role in the efficiency of sports. Coaches constantly try to
find ways to get the most out of their athletes, and sometimes they turn to mathematics for help.
This help may include the best batting order for a team to maximize the number of runs it can score
or the putting together of a program for an Olympic Skater so that the jumps the skater makes take
advantage of the scoring bonus when these jumps are performed later in a program when tiredness
starts to set in. There are also mathematical issues involved in scoring systems for some of the
complex and subjective aspects of scoring sports events. Physical education is one of the ingredients
of general education as it is necessary to develop Physical instincts in human beings. A person who is
physically fit will be mentally alert and sound and will more spectacular in all walks of life. It is well
established fact that no form of education faculties can be considered modern, unless it provides
physical education program. Physical education is not confined to the four walls of the classroom.
Play grounds, swimming pools; athletic tracks and so on bless people with health, fitness,
performance and excellence. In the present scenario physical education holds a significant place.
Physical education is not limited to physical activities or physical exercises; it includes every aspect
that leads to individual all round developments. It gives the budding sports people a platform to
exhibit their talents. The small step in the school or college on the playground can eventually turn in
to a huge leap in the field of sports. We use Mathematics in Sports and Games, for example in
Basketball we calculate average points scored by an individual player. In many games, winning can be
determined by physical events such as scoring goals or number of baskets done by the team or
crossing the finishing line in athletics and so on. Basketball players make use of many geometric
concepts while playing. Basketball is one the World’s most popular and watched by many spectators.
Athletics is also an exclusive collection of sporting events that involve competitive running, jumping,
throwing, and walking. The most common types of athletics competitions are track and field, road
running, cross country running, and race walking. The objective of the player is to shoot a ball
through a hoop 46cm in diameter and 10 feet high at each end. To find out the velocity of the ball at
which a player would need to throw the ball in order to make the basket we should find out the
range of the ball when it is thrown at a 45° angle. Finally in this paper we discuss about the
applications and significance of Mathematics in various Sports and Games.
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Mathematics plays a very important role in sports. While discussing a player’s statistics, a coaches
formula for drafting certain players, mathematics are involved. Even concepts such as the likelihood
of a particular athlete or team winning, such case of probability, and maintain equipment are

mathematical in nature. Let's begin by looking at the throwing of a basketball. Now, we can use the
equation

Basketball

f(x)= :-Iﬁ_, x' + (tana)x + h_
V. Cos"
to help figure out the velocity at which a basketball player must throw the ball in order to land
perfectly in the basket. When shooting a basketball as want the ball to hit the basket at as close to a
right angle as possible. For this reason, most players attempt to shoot the ball at a 45 degree angle.
To find the velocity at which a player would need to throw the ball in order to make the basket we

would want to find the range of the ball when it is thrown at a 45 degree angle. The formula for the
range of the ball is

-
R = v,” sin(2a)
32

But since the angle at which the ball is thrown is 45 degree, we have

vo2 sin(2a) v,,2 sin(2*45) v :

o

32 32 32

Now, if a player is shooting a 3 point shot, then he is approximately 25 feet from the basket. If we
look at the graph of the range function we can get an idea of how hard the player must throw the
ball in order to make a 3 point shot.

Range =
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v, ~28.2843

So in order to make the 3 point shot, the player must throw the ball at approximately 28 feet per
second, 19 mph.
Baseball:

Now let's look at the throwing and hitting of a baseball. The pitcher wants to throw the ball so that
he will strike out the batter. If his throw is too high or too low then it is a ball and the better still has
at least three more opportunities to hit the ball. Similarly, when the batter hits the ball, he wants to
hit the ball so that it will be as far away from any of the other players as possible if not outside of the
ball field itself. The speed and height of the ball must be considered by the player to ensure that
they will throw it properly. Here is the equation to find the projectile motion of a baseball will travel:

flx)-[

x' + (tana)x + h
v, cos" a

Here, all distances are measured in feet, ho is the height from which the ball is thrown, a is the angle
at which the ball is thrown, vo is the speed at which the ball is thrown, and x is the distance that the
ball travels. We can find the distance that the ball will travel by saying
v, sin(2a)
AR
Now, a batter would be more concerned with the range of the ball, wanting it to travel far enough to
allow him to at least make it to first base safely. Let's look at several graphs of the range with

different a's and a fixed vo and ho.
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The black graph is when a = 30 degrees, the blue graph when a = 45 degrees, and the red graph
when a = 60 degrees. So we can see from the graph that an angle of 45 degrees will send the ball
the furthest. So, a batter would want to hit the ball as close to a 45 degrees angle as possible, while
a pitcher, who is more concerned about the ball veering off path, would want to throw the ball so
the ball so that it would travel as close to a straight line as possible.

Now, let's say it is approximately 420 feet from home plate to the edge of a baseball field. The batter
wants to hit the ball hard enough so that it will travel out of the field, over the approximately 7 foot
wall at the back of the outfield. If the batter hits the ball at a 40 degrees angle and the ball is
approximately 5 feet in the air when struck, how hard must he hit the ball in order to have a home
run? Remember, that in the projection equation, f(x) is the height of the ball, so now we have

7= — '"f’
v_“cos*(40)

| -1604200 .
(7 - [tan(40)) * 420 - 5)cos’(40)

)4201 +(1an(40))* 420+ 5

v’ ~14128.4074
v, =~118.863 ft/sec

Therefore we have that the batter must hit the ball at approximately 118 feet per second, which is
approximately 81 mph, in order to hit a home run when he hits the ball at an angle of 40 degrees.
We could also look at a sport such as bowling which many people consider to be quite simplistic.
However, you must consider the angle of the ball and the velocity with which the ball is thrown when

trying to get a strike. The path of a bowling ball, thrown in a straight line, can be represented by the
following equation:

f@®= (V—:)(l - e""')

where vo is the velocity of the ball, t is the time in seconds that the ball travels, r is a constant
represents the friction, and g(t) is the distance in feet that the ball travels after t seconds.

Now, the length of a blowing lane is approximately 60 feet. Let's say that the friction caused by the
bowling ball on the slick surface of the bowling lane is approximately 0.3 and the ball is rolled at
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approximately 15 mph, or 22 feet per second. Now if we graph this equation we have

So we can see that the bowling ball, if thrown at 15 mph, should make it all the way down the

AN

bowling lane.
Athletics:

In order to determining playoff scenarios and ranking players Mathematics is used.From something
as simple as using a matrix to the formulas used to determine a players or teams statistics,
mathematics is an integral part of this system. For example, in the olympics, most sports have
players draw numbers to see who they will be competing against. If there are 2k contestants then all
athletes participate in the first round of play, if not, then some of the participants enter during the
second round of play. The number of athletes entering during the second round of play will be 2k -
n, where n is the number of contestants. Rankings are also an important aspect of sports. In sports
such as tennis, when rating athletes, an integral estimator is used which is based on a players
performance in a series of matches over a certain period of time. Even horse racing uses
mathematics to rank the horses based on how well they have performed in previous matches, and
these rankings go into determining the value of a horse when a bet is placed. Mathematics is very
prevalent in sports, from the most complex of formulae to the simplest ideas such as betting. Hence
many applications of Mathematics are used in Sports.

References:

1. http://jwilson.coe.uga.edu/EMAT6680/Huffman/Mathematics%20in%20Sports/Mathematics
Sports.html

2. Principles and history of physical education, Prakash brothers, Ludhiana Publications

3. Unpublished thesis by DR.T.Seshulatha, H.0.D, Dept of Physical Education, St Joseph's College
for women(A), 2013.

Proceedings of UGC Sponsored Two Day National Conference on 192
“RECENT ADVANCES IN MATHEMATICS AND ITS APPLICATIONS” (RADMAS— 2016) 17""&18"" November, 2016,
Department of Mathematics, St. Joseph’s College for Women (Autonomous) , Visakhapatnam



