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. X _ AX X 4 a X
1 sinhx = Ze 2. coshx:e ©
e —e” 2
3. tanhx = - 4. cosechx = ——
e +e” e —-e
2 X+ —X
5. sechx = ——— 6. cot hx= ex e_x
e +e e —g
7. cosh’x—-sinh?x=1 8. 1-tanh?®x = sech®x
9. cot h®x —1= cosech?x

1. sinh'lx:Iog{x+\/x2+l} @ QTII° )N

Let Snh™x=y= x=sinhy

eY_e_y
X=

:2x:e“—i:>2xey:(ey)2—1

ey
( ) -2xe'-1=0=>¢'= X+'4X+ =X+VX+l=>y= Ioge(x+\/x +1)
Dsinh'lx:Ioge{x+\/x2+1>

2.cosh™x=1og, (x—\/ X —1) @ QI Q)N

Ans.coshi*x =y = x=coshy

e +e”’ 1
= =>2x=e'+—
ey

2xe’ = (ey)2 +1=> (ey)2 -2xe’ +1

JAX? =
e :M:eyzxi /X2_1

2

e =x+VxX’-1= y:Ioge(x+\/x2—1)

cosh™x =log, (x+ X2 —1)
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Tanh™x = Ioge( j@@i&?c@m

Let Tanh™x=y= x=tanhy
ef-e’ 1 e +e”’
X:—_:> -
e+e? x & -ge”’
Using component and dividend

1+x _e'+e’+e'-¢e”’
1-x e +e’-e'+e”

1+x _2¢¥ 1+X
= =
1-x 2Y 1-x

2y = {—1+ X} =>y= 1Iog(—1+ Xj
1-x 2 1-x

coth™x = Iog( X+1J
x-1

=%

-~ sech™x=log

{1+\/1——x2}

- cosech™x =

_ 2
=|Og{ﬂ}x>0
X

- sinh(x+y)=sinhxcoshy+ cosh xsin hy

_ 2
|09(ﬂ}x< 0
X

- sinh(x—Y) =sinhxcoshy + coshxsin hy
- cosh(x+y) =coshxcoshy+sinhxsinhy

= cosh(x-y) =coshxcoshy—sinhxsinhy

- 8in h2x:25inhxcoshx:2Ta—nh)§
1-Tanh"x
+ 2
. cosh 2x = cosh? x+sinh? x = 2c0sh? x -1 = 1+ 2sinh? x = = 1 & X Tanhzx
1-Tanh"x

Tanhx + Tanhy
1-TanhxTanhy

- Tanh(x+y)

Tanhx —Tanhy
1+ TanhxTanhy

—~ Tanh(x-y)
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cot hxcot hy +1
cot hy + cot hx

~ coth(x+y)

_ Cot hxcothy -1
cot hy — cot hx

~ coth(x-y)

2tan hx

tanh2x=————
1+tanh” x

coth® x+1

- coth2x =
2cot hx

Some problems

sinhngaaécoshZX L SiNh2x98) [T Kodw.

Solution:

sinhx:§
4

cosh?’x =1+sinh?x

COSth=l+3:>(;os,h2 :§
16 16
coshx:E
4
sinzx:ZSinhxcoshx:2x§x§:E
4 4 8
cos?x = cosh? x +sinh? =25+3=%=£

snhx=3 & x:Iog(S—lJE) 290 TIT° ) A

Solution:

snhx=3 = x=sinh™3

sinh™y = cos(y+ y? +1)
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sinh‘13:Iog{3+\/9_+1}
=log{3++/10}

3. Tan h(x-y) = tanhx ~tanhy @9 QTIT° ) Q0
1-tanhxtanhy

snhx _sinhy

_ tanhx—tanhy _ coshx coshy
RH.S= = - -

1-tanhxtanhy ,_sinhx sinhy

coshx coshy

sinhxcoshy —coshxsinhy _ sinh(x-y)
coshxcoshy —sinhxsinhy ~ cosh(x-y)

=tanh(x=y)

coth(x-y)= cot hx cot hy_l@ﬁ)zﬁ?@éw
4 cot hy — cot hx

coshx coshy 1
cothx cothy-1 _ sinhx sinhy
cothy—cothx ~ coshy _coshx

sinhy sinhx
coshxcoshy —sinhxsinhy

sinhxsinhy _cosh(x-y)
sinhxcoshy —coshxsinhy sinh(x-y)
sinhxsinhy

RHS

=coth(x-vy)

5. (coshx —sinhx)" = coshnx — sin hnx @9 <55° &) o

Solution:

(coshx—sinhx)":{e te _e-e }
2 2

enx + e— nx enx - e— nx
RHS= coshnx-sinhnx = > —[ > j
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enx + e—nx _ enx + e—nx

j— —_ A NX

5 =

6.(coshx +sinhx)" = coshnx +sin hnx s> HHx

LHS=(coshx+sinhx)” _ (ex +e %+ —e—X] :(ex)n — ™

) X 4 QX _ q X
RHScoshnx+smhnxe € Ze © =e™
LHS=RHS

(tenhx , _tanhx ==-2c0sechx e 33° ) A0

sechx—-1 sechx+1

tanhx . tanhx _ tanhx(sechx +1) +tanhx(sechx -1)
sechx—1 sechx+1 (sechx~1)(sechx +1)

tan hx{sechx + y + sechx=y}
sech®x -1

-2
2tanhx.sechx™ coshx
== = —cosechx
~tanh? x sinhx
coshx

coshx N sin hx
“1-tanhx 1-cothx

= sin hx + coshx €9 X35° ) 3o

Solution:

coshx N sinhx
1-tanhx 1-cothx

coshx  sinhx _ cosh? x sinh’x

_sinhx ,_coshx  coshx-sinhx  sinhx—coshx
coshx sinhx
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_cosh®’x  sinh’
coshx—sinhx coshx—-sinhx

cosh? x—sinh?x _ (coshx +sin x)(coshx-sinhx) _
: = _ = coshx+sinhx
coshx—sinhx (coshx—sinhx)

9. cosh*x—sinh*x = cosh?x e 55° 530

Solution:
cosh*x-sinh*x = (cosh?x)” —(sinh?x)’
cosh*x—sinh*x = (cosh?x)" —(sinh?x)’
= (cosh’x+sinh’x) (cosh’x - sinh’x)

= (cosh? x) (1) = cosh2x

M= Ioge{tan(g+gj} 508 coshL/ = 5ecH 9357 ) 50

Solution:
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. z(ﬂ 9) z(ﬂ Hj
sin’| = +—= |cos®| =+
4 2 4 2

1
"2 (IT 0). (n HJ
cos| —+— |sin| —+—
4 2 4 2
_ 1
. (n 9) (n HJ
29n| —+— |coS| —+—
4 2 4 2
= 1 = 1 = 13:3&:6
sin 2(”+3j sin(ﬂ+6j oS
4 2 4
O cosh4 =secd

11. Tan h‘%: %Ioge (3) 298>y 3w

Tanh™x = % log, (ﬂj

1-x
1
1+=
Tanhti=1 log,| —2
2 2 1
2

3

1 ol 1

==log.| < |==log.(3
2% 1|73 g.(3)

2

4, coshx:gaoé cosh2x,sinh2x o X0 073w,

5. sinh3x =3sinhx+4sinh® X @9 Jw33° )30

3
6. tanh3x = 12" hx+tar21h X@K)wﬁ?@éw
1+3tanh°x
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1. sinhx=5&¢ leog(5+«/2_0)eﬁc‘0755°@m

2 tan h‘l(%j:% log,® e9055° )20

X= Iog{cot (7—T+ 6’)}
4 5 coshx = sec28 and sinhx = —tan 26 €9 D557 )23
3.

4, sinh3x =3sinhx+4sinh® x e9J55° ) o

3
5. tanh3x = > hx+tar21h X 099557 5) 50
1+3tanh"x
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