7.HYPERBOLIC FUNCTIONS
Some formulae
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1. sinhx=e —€ 2. coshx=e €
3. tanhx:ex_e_x 4. cosechx=—="—
e +e e-e
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5. sechx=——— 6. cothx= -
€ +e e —-e
7. cosh’x—-sinh?x =1 8. 1-tanh®x =sech®x
0. cot h’x —1 = cosech?x
10.  Provethat sinh™x= Iog{x+\/ x? +1}
Let snh™*x=y= x=sinhy
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2. Provethat cosh™x= Ioge(x— X —1)

Solution:
Let cosh™x=y = x=coshy
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Provethat Tanhx == log, (ﬂj
2 1-x

Let Tanh™'x=y= x=tanhy
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Using component and dividend
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- sinh(x+y) =sinhxcoshy +cosh xsinhy
- sinh(x-y) =sinhxcoshy +coshxsin hy
- cosh(x+y) =coshxcoshy +sinhxsinhy

- cosh(x—y) =coshxcoshy —sinhxsinhy

- sinh2x = 2sin hxcoshx :2Ta—nh>2(
1-Tanh"x
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SOME PROBLEMS:

1. If sin hng find cosh2x ad sinh2x
Solution:

sin hx:E

cosh®x =1+sinh?x

coshzx:1+2:>cosh2>(=2_5
16 16
coshx:§
sin? x = 2sinhxcoshx = 2 x3 %2 15
4 4 8

cos?x = cosh? x +sinh?x s +g _s4
16 16 16 8

2. If snhx=3 x=|og(3—1J1_o)
Solution:

sinhx=3 = x=sinh™3
sinh™y= cos(y+\/y2—+1)
sinh3=log{3+/9+1}
=Iog{3+@}



tanhx —tanhy

3. Provethat (i) Tan h(x-y) =
0 o) 1-tanhxtanhy

sinhx _sinhy

tanhx—tanhy _ coshx coshy
1-tanhxtanhy 1 Snhx sinhy
coshx coshy

RH.S=

sinhxcoshy - coshxsinhy _ sinh(x-y) =tanh(x-y)
coshxcoshy -sinhxsinhy ~ cosh(x-vy)

r _cothx cothy-1
) COth(X y)— cot hy — cot hx
coshx coshy 1
cothx cothy—1 _sinhx sinhy
cothy—cothx ~ coshy _coshx
sinhy sinhx

RHS

coshxcoshy —sinhxsin hy
sinhxsinhy _ cosh(x-y)
sinhxcoshy —coshxsinhy ~ sin h(x-y)
sinhxsinhy

=coth(x-y)

4. Provethat (coshx—sin hx)rl =coshnx —sinhnx

Solution:
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RHS= coshnx-sinhnx=e +26 _(e —2e j
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(i)  (coshx+sinhx)" =coshnx +sinhnx

LHS:(COShX+SinhX)n — [ex +e—x -|2-eX —e—xj :(ex)n :enx

) enx +e—nx +enx _e—nx
RHS coshnx+sinhnx > =€




LHS=RHS

5. Provethat tan hx + tanhx == -2cosechx

sechx-1 sechx+1

tanhx_tanhx _ tanhx(sechx+1) +tan hx(sechx 1)
sechx—-1 sechx+1 (sechx —1)(sechx +1)

tanhx{sechx + y +sechx -y}

sech®x-1
-2
2tanhx.sechx _ coshx _
== = —cosec hx
—tanh? X sinhx
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6. Provethat coshx + anhx =sin hx +coshx

1-tanhx 1-cothx

Solution:

coshx N sinhx
1-tanhx 1-cothx

coshx . sinhx _ cosh” X N sinh®x
1_sinhx 1_COShX coshx-sinhx  sinhx —coshx
coshx sinhx
cosh? x sinh?x

coshx—sinhx coshx—sinhx

cosh? x—sinh?x _ (coshx+sinx)(coshx —sinhx)
coshx—sinhx (coshx —sinhx)

= coshx +sinhx

7. Provethat cosh*x—sinh*x =cosh?x

Solution:
cosh*x—sinh*x = (coshzx)2 —(sin hzx)2
cosh*x—sinh*x = (coshzx)2 —(sin hzx)2

= (cosh?x +sinh’x) (cosh?x ~sinh’x)



= (cosh2 x) (1) = cosh2x

= T =
8. If ,u—Ioge{tan(4 + 2)} the provethat coshy =secé

Solution:
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PROBLEMSFOR PRACTICE

If sinhx=5 show that x=|og(5+\/fo)

Show that tan h‘l(ij =1 log,’
2) 2
If x:Iog{cot(lzr+Hj} then provethat coshx =sec2d and sinhx = —tan 268

| f coshx:g find the values of cosh2x and sinh2x

Provethat sinh3x =3sinhx +4sinh® x

3
Provethat tanh3x = 3tan hx+talzh X
1+3tanh°x




