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HyPERBOLIC FUNCTIONS
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Hyperbolic cosine: cosht = ¢ —|—26 Hyperbolic sine: sinht = ¢ 26
The following equations are easy to check:
cosht + sinht = ¢ cosht —sinht = ¢™*
(cosht)" = sinh ¢ (sinht)’ = cosht
(cosh £)? = e+ 24 e _ e +e N 1 _ cosh(2t) +1
4 4 2 2
(sinh 1)? = et —2 4 _ e 1 _ cosh(2t) —1
4 4 2 2
(cosht)? — (sinh¢)® = 1 sinh¢cosht = 3 sinh(2¢)

If sinh ¢ = x, then cosht = Va2 + 1 and t = In(z + V22 + 1).
If cosht = x and t > 0, then sinht = V22 — 1 and t = In(z + V22 — 1).

EXAMPLES OF SUBSTITUTION
Hyperbolic functions are great for dealing with radicals /a2 + a2.

Let x = cosht. Then v/2? — 1 = sinht, dx = sinht dt, and we have
/\hﬁ—1dx::/gmﬁtﬁzz%/Xamw%y—ndtzigmw%)—gt+c7
=lavVel—1—-1iln(z+Va2-1)+C

Let x = sinht. Then v22 + 1 = cosht, dx = cosht dt, and we have
/\/3:2 +1dr = /cosh2t dt = %/(cosh(Qt) +1)dt =
=1avVael+1+5n(z+Va2+1)+C

sinh(2t) + 12 t + C
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