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The Brachistochrone problem involves finding a curve from 
one point to another down which a bead will descend 

without friction and with only the acceleration caused by 
gravity in the least amount of time. In order to accomplish 
this, we developed a function to solve for this travel time.  

Using this function, we tested various equations to 
determine which took the least amount of time to follow 

the path. Using the calculus of variations, we found that the 
cycloid is the curve which took the least amount of time 

and we then solved for exactly how long it took.  The 
solution to the problem, the cycloid, is the path traced out 

by a point on the radius of a rolling disc.

Abstract

Brachistochrone Curve 

Motivation
The Brachistochrone problem was posed by Johann Bernoulli 

to his fellow mathematicians in 1696. It was one of the 
earliest calculus of variations problems. The solution, which 

was a segment of a cycloid curve, was found by Leibniz, 
L'Hospital, Newton, and the two Bernoulli brothers. 

We wanted to solve this challenge ourselves by 
experimenting with functions to find the fastest curve. 

Methods
The software we used to obtain graphs and travel times for 

various functions is Maple.  To achieve the result of a cycloid 
for the solution to the problem, the Calculus of Variations 

was used. 

Time Formula

Experiments
F(x) =  1 – X F(x) = ( 1 – X )^3

T= .6389s T=.5935s

F(x) = 1-sin(πx/2) 

T=.5893sT=.6029s

F(x) = 1-(sin(π x/2)^1/2)

Brachistochrone Solution

T=.5832s

Using both experimental methods and 
the calculus of variations, we concluded 

that the cycloid was the appropriate 
curve that takes the least amount of time. 

By analyzing the other functions we 
tested, it was concluded that the 

smoother curves had shorter travel times.
To better understand the steps taken to 

determine that the solution to the 
problem is a cycloid, we may study the 
calculus of variations more thoroughly.
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