7.9 Hyperbolic Functions and Hanging Cables

DEFTMNTTION.

Hyperbolic sine

Hyperbolic cosine

Hyperbolic inngent

Hyperbolic cotangent

Hyperbolic secani

Hyperbolic cosecant

THECRER.

coshx + sinh x = &F

coehy —sinhx = &~

coehx =

tanhx =

coth x

sech x =

cichx =
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cosh® ¥ —sinh*x = |

| — tanh® x = =ech?® x

coth®*x — 1 = csch? x

coshi —x) = cosh x

sinhi—x) = — sinh x
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sinhix 4+ v) = sinhx coeh v 4+ cosh x sinh ¥
coshix 4+ v = coshx cosh v 4 sinh x sinh ¥
sinhix — ¥} = sinhx coehy — cosh x sinh ¥
coshix — v} =coshx cosh v — ginh x sinh »
ginh 2x = 2 sinh x cosh x

cosh 2x = cosh? x + sinh® x

cosh 2y = 2sinh®x + 1

cosh 2x = 2cosh®x — 1



THEORER.

a i

—[=inh ] = cosh .'.I'::I_—lI 4'( coshu dw = sinhwe + O
dx dx

d ) ' )

—[cosh ] = sinhw— ginhuw du = coshn + O
dx dx

d = dl“ - .

—[tanhu] = sech® w— gech” wdu = tanhw 4+ C
dx dax
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F[cc:lhu] = —csch ""ﬁ cach™ wdu = —cothu + C

d d
d—[i:.'n:'h ] = —sach w tanh Hd_.; 4'( gech ptanhyw du = —sechw + O
b § X

d dl
d—[cs::'h ] = —cschw coth .-.ud—“ jf csch wocth w dw = —cschn + C
b § X

Example 1

a coshx * |=4x3sinh(x*
| coshx | (x)

;—X[coth(lnx )|= —Xicschz(lnx)



Example 2

jsinh6x coshx dx :%sinh7x +C

jcosh(3x —7) dx :%sinh(Sx —7)+cC



