Project: Cycloid

Calvert Ma 96757018 Math 308

Prove of Cycloid

a a

at a

at x a

at x y a

at t

x y

2a*pi

(pi*a, 2a)

a

at t

x y

2a*pi

(pi*a, 2a)

a

at t

x y a sin [t]

2a*pi

(pi*a, 2a)

a

at t

x y a sin [t] a cos [t]

2a*pi

(pi*a, 2a)

a

at t

x y a sin [t] a cos [t]

x = a(t - sin [t]) y = 1 - cos [t]

a a a

M a

M

C(at, a) a

M

C(at, a) a

M

C(at, a) t a

M

C(at, a) t

|--------------------------- at ----------------------------| a

M

C(at, a) t k

|--------------------------- at ----------------------------| a

M

C(at, a) t k P(x,y) = (at + a cos k, 1 + sin k)

P(x,y) = (at - a sin t, 1 - cos t) or

|--------------------------- at ----------------------------|

Prove that tangent line of cycloid is equal to t/2

Prove that tangent line of cycloid is equal to t/2

Prove that tangent line of cycloid is equal to t/2

Prove that tangent line of cycloid is equal to t/2

t

Prove that tangent line of cycloid is equal to t/2

t

Prove that tangent line of cycloid is equal to t/2

Prove that tangent line of cycloid is equal to t/2

Prove that tangent line of cycloid is equal to t/2

Prove that tangent line of cycloid is equal to t/2

t/2 t/2

Prove that tangent line of cycloid is equal to t/2

t/2 t/2 t/2

Cycloid:

Evolute Curve

dy

dx ds dy

dx ds

ds*ds = dx*dx + dy*dy dy/dx = m

Cycloid as Brachistochrone

a’ a’

a’’ a’

a’’ a’

a’’ a’’ a’

a’’ a’’

a’’’ a’

a’’ a’’

a’’’ a’

a’’ a’’

a’’’ a’’’ a’

a’’ a’’

a’’’ a’’’

a’’’’ a’

a’’ v’

a’’

a’’’ a’’’

a’’’’ a’

a’’ v’

a’’

a’’’ v’’ a’’’

a’’’’ a’

a’’ v’

a’’

a’’’ v’’ a’’’

a’’’’

v’’’

a’

a’’ v’

a’’

a’’’ v’’ a’’’

a’’’’

v’’’ v’’’’

a’

a’’ v’

a’’

a’’’ v’’ a’’’

a’’’’

v’’’ v’’’’

sin a’/v’ = sin a’’/v’’ = sin a’’’/v’’’ = sin a’’’’/v’’’’ =...

a’

a’’ v’

a’’

a’’’ v’’ a’’’

a’’’’

v’’’ v’’’’

The ratio is sin a/v sin a/v = const = C >= 0

a’

a’’ v’

a’’

a’’’ v’’ a’’’

a’’’’

v’’’

v’’’’

Assume y = y(x) is an equation of brachistochrone. Express sin a as a function of y’ = dy/dx and use equation v = sqrt(2gy) to represent sin a/v. Then obtain F(y, y’) = const, which satisfied by curve y = y(x) given by the parametric equations: x = a(t - sin t) y = a(1 - cos t) This curve is a cycloid. So, brachistochrone is a cycloid.

Proving cycloid as the minimum time path between two points. By using cycloid as brachistochrone, this can be proven!

The End