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Hyperbolic Functions:

1. sinh(z) = “<=—
2. cosh(z) = “H—
3. tanh(z) = gijr—g:i

4. coth(z) = £+

5. sech(x) = &2

6. csch(x) = ——=

Remarks:

e tanh(z) = sinh(z)

cosh(z)
" B 1 __ cosh(z)
e coth(z) = tanh(z) ~ sinh(z)
® S@C(SU> = coslll(x)
[ CSC(SI?) = —

sinh(x)




The Graph of Hyperbolic Functions:

1. y = sinh(x)
Domain := R

Range .= R

2. y = cosh(z)
Domain := R

Range := [1, 00)

3. y = tanh(x)
Domain := R

Range := (—1,1)



Some Facts about Hyperbolic Functions:

1. cosh?(z) — sinh(z) = 1
2. 1 — tanh*(x) = sech?(x)
3. coth®(z) — 1 = csch?(z)

4. cosh(—xz) = cosh(z) “ Even Function”,
sinh(—x) = —sinh(z) “ Odd Function”,

tan(—xz) = — tan(x)“ Odd Function”

5. cosh(z) + sinh(x) = e*,

cosh(z) — sinh(z) = e™

6. cosh(z + y) = cosh(x) cosh(y) + sinh(z) sinh(y),

sinh(z + y) = sinh(x) cosh(y) + cosh(x) sinh(y),

__ tanh(z)+tanh(y)
tanh(aﬁ + y) ~ 1—tanh(xz) tanh(yy)

7. cosh’(z) = &(cosh(2z) + 1),

sinh?(x) = 2(cosh(2z) — 1)

8. cosh(2x) = cosh?(x) + sinh?(z),

sinh(2x) = 2sinh(x) cosh(z)




The Derivative of Hyperbolic Functions:

Let u be a function of x, then:

1. d%(sz’nh(u)) = cosh(u). 2

. di(cosh ) = sinh(u). %
3. %(tanh ) sech?(u )g—;
4. d%(coth ) —cschQ(u).%
5. %(Sech ) —Sech(u).tanh(u).g—g
6. %(csch > = —csch(u).coth(u).g—z

Examples: Find the derivatives of the following functions:

e sinh(3x)

— 4 = 3cosh(3x)
e y = cosh?(5z)

— 3 = 2cosh(5z). sinh(5z).5
e tanh(2z)

— 4 = sech?(2x).2



e y = coth(tan(x))

— ¢ = —csch®(tanz).sec? z

o y = sech’x
— y = 3sech?(x).(—sech(z) tanh(z).1)
o y = 4csch ()

= y = 4.(—csch(%)). coth(%).

AN

Problems (6.3): Find ¢ of the following:

l.y= COSE(@ 8. y = sinh?(3w)

2.y = ev. cosh(w) 9. sin~!(z) = sech(y)

3. y = tanh(*H) 10. tan(z) = tanh?(y)

4.y = tanh_l(%) 11. sinh(y) = sec(x)

5. y = coth(3) 12. 3> + x coshy + sinh? z = 50

6. y = cosh?(5x) — sinh?(5z)  13. y = esch3(v/2x)

7. sinh(y) = tanh(z) 14. x = cosh(cos(y))




