Honors Pre-Calculus Project
Hyperbolic functions: analysis and applications
In this project you will explore hyperbolic functions. The six hyperbolic functions are defined as:
sinh
[image: image1.wmf]2

x

x

e

e

x

-

-

=


cosh
[image: image2.wmf]2

x

x

e

e

x

-

+

=


tanh
[image: image3.wmf]x

x

x

cosh

sinh

=


csch
[image: image4.wmf]x

x

sinh

1

=

, 
[image: image5.wmf]0

¹

x


sech
[image: image6.wmf]x

x

cosh

1

=


coth
[image: image7.wmf]x

x

tanh

1

=

, 
[image: image8.wmf]0

¹

x


Task

Part I

Do the following for each of the six functions:

· Graph for 
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· Find any intercepts (show work)

· Find any asymptotes (show work)

· Find domain and range

Part II

Simplify the following expressions:

· cosh2 x – sinh2 x
· tanh2 x + sech2 x
· coth2 x – csch2 x
Part III

Solve the following problem involving one of the hyperbolic functions:
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	The Gateway Arch is St. Louis, Missouri was constructed using the hyperbolic cosine function. The equation used for construction was
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where x and y are measured in feet. Cross sections of the arch are equilateral triangles, and (x, y) traces the path of the centers of mass of the cross-sectional triangles. For each value of x, the area of the cross-sectional triangle is 
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Photo by Johnson Architectural Images. © Artifice, Inc.
· What is the height of the arch?
· How wide is the arch at the ground level?

Project details

Your project should include:

· title

· your full name
· Part I – each function on a separate page
· Part II
· Part III

· for each parabola a separate section with all required data (see above)
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