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Basis

The purpose of this paper is to find the ideal initial
shooting angle and initial velocity for Shaquille O’Neal.
And then be able to adjust the calculations to claculate
the ideal shooting angle and initial velocity for anyone, no
matter their height.
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Basis

In order to complete this we need to assume several
parameters.

Allow only ”nearly nothing but net” shots
Ignore air resistance
Ignore any spin the ball may have
There is no sideways error in the trajecory
There is no error in the initial shooting velocity
The best shot is one that goes through the center of the hoop
The shooter is 7’1” tall
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Derivations

I have been able to derive the initial Vo, the length of error
X for each different player, the distance S (the distance
from the front of the rim to the center of the ball)

Vo = x
cos(θ)

√
−g

2(x∗tan(θ)−h

X = v0∗cos(θ)
−g

∗ (v0sin(θ) +
√

(v02)sin(θ) + 2gh)
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Center of the Net

S is the distance between the center of the ball and the
front of the rim.

S =
√
((v0sin(θ)t + 1

2gt
2)− h)2 + (v0cos(θ)t − (l − Dr

2 ))2
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The Shooting Method

The shooting method is a method for solving a boundary
value problem by reducing it to the solution of an initial
value problem.

Although in life not everything has specific initial
conditions, but we can determine specific constraints or
otherwise know as boundary conditions.

We have the dimensions of the court as well as the initial
velocity, initial shooting angle, and time.
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Now I was able to take my original dirivations and make
them a function of theta to allow them to determine some
of the contstraints.

s(θ) =
√

((x − (L− Dr
2

))2 + (y − h)2)

y(θ) = v0sin(θ)t + (1
2
)(g)t2

x(θ) = v0cos(θ)t

t(θ) = −v∗sin(θ)
−g

+
√

((v 2) ∗ (sin(θ)2) − 832))

v(θ) = L
cos(θ)

∗
√

( −g
2∗(L∗tan(θ)−h)
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Finding Your Height

Height Release Angle Release Velocity

5’ 56.64 7.34 m/s
5’1” 56.47 7.32 m/s
5’2” 56.31 7.29 m/s
5’3” 56.14 7.26 m/s
5’4” 55.97 7.24 m/s
5’5” 55.80 7.21 m/s
5’6” 55.63 7.18 m/s
5’7” 55.45 7.16 m/s
5’8” 55.28 7.13 m/s
5’9” 55.11 7.10 m/s
5’10” 54.94 7.08 m/s
5’11” 54.77 7.05 m/s
6’ 54.60 7.05 m/s

6’1” 54.43 7.00 m/s
6’2” 54.25 6.97 m/s
6’3” 54.08 6.95 m/s
6’4” 53.91 6.92 m/s
6’5” 53.74 6.89 m/s
6’6” 53.57 6.87 m/s
6’7” 53.40 6.84 m/s
6’8” 53.22 6.82 m/s
6’9” 53.05 6.79 m/s
6’10” 52.88 6.76 m/s
6’11” 52.54 6.74 m/s
7’ 52.54 6.71 m/s

7’1” 52.37 6.71 m/s
7’2” 52.20 6.66 m/s
7’3” 52.02 6.64 m/s 8 / 15



Code

It is still ”in the works”.
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Refining the model

Now we know that although there is an ideal shooting angle
and initail velocity for everyone, one will not be able to match
that velocity and angle every single time they try to shoot the
ball. So I was able to find a person’s ideal shooting ”range”.
This range is where any given person should be able to allow
the ball to pass through the hoop each time.
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Magnus Effect

An additional effect has been brought into the equation as
well; call the ”Magnus Effect”. The Magnus Effect is ”force
that bends the balls flight” also known as a spin. Not all
players choose to put a spin on the ball, and I would like to
calculate both trajectories.
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Further Work

I plan before the conclusion of the semester is to finalize the
code and clean up any more calculations as needed. If I were
to have more time, I would have loved to focus more time on
the magnus effect and see how much of a difference it trully
makes.
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Methodology

Physics

Basic Mathematics

Partial Differencial Equations
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Fun Facts

Here is a video I found that tests Shaquille O’Neal’s
height and hand size to see why he is so terrible with his
free throws.

http://www.youtube.com/watch?v=BFhS5F7ubJs

Here is another video that takes into effect the fact that
professional basketball players also have the crowd
cheering/jeering them.

http://www.youtube.com/watch?v=wkqowzcoonI

http://www.youtube.com/watch?v=P2ow cws0U
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Questions?

Comments?

Concerns?
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