INVERSE HYPERBOLIC FUNCTIONS

Friday, October 29, 2021 2:28 PM

If x = sinh u then u = sinh™! x is called sine hyperbolic inverse of x where x is real.

Similarly we can define cosh™'x, tanh™x, coth™'x, sech™'x, cosech™Ix.

Theorem: If x is real.

(i) sinh™ix =log (x + \/F_%Tl_)
(i) cosh™lx =log (x + \/Qf___ﬁ
. -1, 1 1+x

(iii) tanh™"x = Elog (———)
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SOME SOLVED EXAMPLES:
x—1
1. Prove that tanhlog+x = oy Hence deduce that tanh log+/5/3 + tanh logV7 = 1
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2. (i) Prove that cosh™? 1+ x? = sinh™1x
X

(i) Provethat tanh™1x = sinh™ 17—_—2
(iii) Prove that cosh™ (\/_ +x ) = tanh™ (——X—)

1+x2

4i¥) Prove that cot h~1 ( x+a D/\Uo > CM 'S Sipg lav ko %ﬂ\n\q(vw)

(v) Prove that sech 1(sin ) = log Cot—
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~4i6) Prove that cot h™* (%) = log (”u) (rwo- > (Pwolk s similan 5o bant (w})

(v) Provethat sech™1(sin @) = log Cot—
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