
Circle Geometry

.r θθ(r cos   , r sin   )

θ

rθ = arclength

θr cos

θr sin
r

θ

If tan θ = 3
4
, what is cos θ?
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Measurements

Width:

θ

1

θ

1

1
cos θ

1
cos θ

Apparent width > 1

Slope:
y

x
φ

y’

x’

y

x

φ
θ

m = tan(θ + φ) = tan θ+tanφ
1−tan θ tanφ

= m1+m2

1−m1m2
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Hyperbola Geometry

.
ρ

ββ ρρ(   cosh   ,   sinh   )

β

x2 − y2 = ρ2

ρβ = arclength

ds2 = |dx2 − dy2|

coshβ =
1

2

(

eβ + e−β
)

sinhβ =
1

2

(

eβ − e−β
)
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Hyperbolic Triangle Trig

β  coshρ

β  sinhρ
ρ

β

cosh2 β − sinh2 β = 1

Draw a 3–4–5 triangle in hyperbola geometry.

4

5

3

β

tanhβ = 3/5

5

4

3

α

tanhα = 4/5
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Special Relativity

ct

A

B

ct’

x’

x
β

β x
2
− ct

2 = x
′2
− ct

′2

(c = 1)

Draw a right triangle in hyperbola geometry.

• • •

“right angles” are not angles!
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