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Exercise 3B

1 a Let y=arcosh2x then cosh y=2x
Differentiate with respect to x

) dy
sinhy—=—=2
-
d_y 2
dx sinhy

= 2 butcosh y =2x
JJcosh” y—1

dy 2

S0+ =—F——
dx  4x* -1

b Let y =arsinh(x+1) then sinh y =x+1

dy
coshy—=1
e
[
dx coshy
:;butsinhy:xﬂ
\/sinh? y+1
sod—y: !

dx  J(x+1)?+1

¢ Let y=artanh3x
tanh y =3x

dy
sech’y—=3
Y dx

dy 3

dr  sech’y
dy 3

dr 1—tanh® y
dy 3

dx 1-9x°
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1 d Let y=arsechx
sechy = x

1 p—

cosh y -

X

I=xcoshy
Differentiate with respect to x

. dy
0 =cosh y+xsinh y—
Yy Yy dr

. dy
xsinh y— = —cosh
Yy dr Y

dy —coshy
dr xsinh y
-1
N xtanh y
B -1
~ x(1—sech? y)*
-1

- x(1 —xz)%

e Let y=arcoshx’

Lett=x" y=arcosht

Lo (2) &) )e

d_y_ 2x

dv  yx*-1

f y=arcosh3x

Let t=3x y=arcosht

=

dy 3

dx  J9x? -1

g y=x’arcoshx

d_y = 2xarcosh x +
dx
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. X
1h y—arsth

Let t=§ y=arsinht

3 .
i y=e arsinhx

3 .
&_ 3x’e" arsinh x +

x*+1
j y=arsinhxarcoshx
d .
LA arcosh x + arsinh x
dx x2 +1 x2 —1

k y=arcoshxsechx
dy_

1
dx - N
:sechx( !
Vxt =1

1  y=uxarcosh3x

d_y =arcosh3x + x x
dx

sech x —arcosh x tanh xsech x

—arcosh x tanh x}

3
Vox? -1

dy 3x

— =arcosh3x + ——
dx Vox? -1

2 a Let y=arcoshx

coshy=x
. dy
sinh y—=1
Y
dy 1
dx sinhy
B 1
JJcosh® y—1
= 1 as required
x> -1
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2 b Let y=artanhx
tanhy = x

dy
sech? y—==1
Y dx

dy 1
dx  sech’ y
B 1
" 1—tanh? v

1 as required

X

3 y=artanhe—
2
eX
Let t:? y = artanht
& ¢ &1
de 2 dr 1-¢
Then—y:(d—yj(ﬂ = 12 °
de \dx) 1-t 2
1 Xe"
= X
1-(5) 2
__5
T
4
dy _ 2¢
dx 4-¢&*
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4 y=arsinhx
1 e
dx x2+1_(x -
3;—);:—%(362+1)_;2x
__ X
(x> +1)°

&y —1(x +1) —;(x2 +1)7 x 2x x—x

d’ (x> +1)°
U3 1) - (2 1)
(x2 + 1)3
_ 3x? B 1
P+ (1)
3 2
(x2+1)d);: 3x __ 1 |
(241 (xP+1)
2
-3 xd_);_d_y
d®  dx

3 2
(1+x2)3x—f+3x‘dix—f+%=o

5 y=(arcoshx)’

d_y = 2arcoshx x
dx x* -1
=2(x* —1) arcosh x
d’y 1

—==—(x"- 1)_% 2xarcosh x +2(x* — 1)—% -
o N

—2xarcosh x 2
= 3 —+ B
(x> =1 x -1

6 y=artanhx x=2 y=lln It =lln25=1n5
13 2 \U-x) 2

169

&
U
—

Tangent is
169 12
-In5) =——|x——
r=ln3) =73 (x 13]
25y—-25In5=169x—-156
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