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The inverse hyperbolic functions : If u is any differentiable function of x |

then :
A sinp1y=__1 du
27 ) dxsmh u_\.fm?dx
4 oshiu=— 1 __du
28) dxcosh u_\."uz—l e
29) %mh“.::l _luzgx'i <1
d = SR legl
30) dxcoth u _ude u>1
4 orn-y=——id
31) i sech™u u\ﬁdx
32) {c—cvch“u-—

d
EX-16 - Find ﬁ for the following functions :

a) y=cosh™(secx) b) y=tanh™(cosx)
¢) y=coth(secx) d) y=sech”(sin2x)
Sol.-
2 dy _ secx.tanx _ secx.tanx
dx  sec’x-1  tan' x

=secx where tanx >0

d)’_ —sinx _-¢mx
b) _— »

dx J-cos’x sin'x
¢) dy _ Secx.lanx _ secx.tanx

—CSCX

2= ==—CSC X
dx [-sec’x —tan’ x
d) Zi:— 2.cos2x =-2c¢csc2x where cos2x>0

sin2x.N1-sin’ 2x

EX-17 - Verify the following formulas :
d -1 1 du
==~ COSH " I = e =
dx Vul -1 dx
d

d o u=—1_ du
b) —-tanh B i | <1

a)
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Proo
a) Let y=cosh’u=> u=coshy
du dy dy 1 du
R — sinh y. 52 o
dx HRRY: dx dx .\inhy dx
cosh’ y —sinh® y=1=>u’ —sinh’ y=1=>sinhy =~u" -1

dy I _du_,d op'y=_1 _du

dx  \y?—p dx " dx Vu' -1 dx
b) Let y=tanh™ u=> u=tanhy
du 2, dy _ dy 1 du
au _ cech’v. > L L —
dx sech’y. . = = sech’y T
sech’y +tanh’ y=1=sech’y+u’ =1=>sech’y=1-u’
dy 1 du__d TR A
5 Sz o dx:dxmnh u_l-u"'dx

The derivatives of functions like u" : Where u and v are differentiable
functions of x , are found by logarithmic differentiation :

let y=u"=>Iny=v.lnu

1 Ay _ v du dv
y'dx = dx+hmdx
dy [v du dt]
dx ’[u o P

33) %u"=u {Z Zu +Inu. g;]

EX-18- Find gx—y for :

a)y=x"™ b) y =(Inx + x)™*

a) p=x""=iny= cosxlnx=>§ 2 Co;x+lnx(—\mx)

dy _ [cos X 23 ]
=dr-y 3 sinx.nx
or by formula ,where u = x and v = cosx

dy [Cﬂ\ X . ]
o y —sinx.Inx
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b) y=(lnx+x)""=Iny=tanx.n(lnx+x)

1dy _ tamx 1 .
z.V dx lnx+x‘(x+1)+In(1nx+x).sec x
& et :
:d" [ x(Inx+x) +in(lnx + x ).sec x]

nr by Jormula , where u=Inx + x and v = tanx

tanx 1 3
dx {1 x+x( +1)+In(lnx + x ).sec x]
y{(x+1)tanx

i) +In(In x + x ).sec’ x]
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Problems -3

1. Fmd dx " for the following functions :
1) y=(x=-3)(1-x) (ans.:4-2x)
2) y___ax_+b (ans.:——bT)
x P
3x+4 1
3 ang s ————
Y = xwa (O AT
4) y=3x' -2x + 5_, (ans.:9x"——,1?—L0—
X VX x
=3 3 Ix" =1
5) y:[vx’- .-’3) (ans.:——(x y ))
VX X
6) =(2x-1)"(3x+2)’++, {ans..'{Zx—I)(3x+2)2(30x—l)— 2 3
(x=2) (x=2)
7) =In(lnx) (ans.: xﬁl —)
8) y=In(Cosx) (ans.: —tanx)
9) y = Sinx’ (ans.:3x* Cosx’ )
10) y=Cos™(5x*+2) (ans.: 30x.S‘m(5;r‘ s
Cos*(5x" +4)
11) y=tanx.sinx (ans.: Sinx + tan x.Secx )
12) y=tan(Secx) (ans.: Sec’( Secx ).Secx.tanx )
13) y =Cot"(x +1) ans.: — 8 Cot (x+1).Csc (x+1)
& ¥ x—1 ¢ (x-1)
= Cosx . _ x.Sinx + Cosx
14) y= ¢ (ans.: | &'2 )
15) y= \,’tan\-"2x+7 (ans.: Sec‘v|2x+'7
2\ 2x+7 \tan\2x +7
16) y=x’.Sinx (ans. : x* .Cosx + 2 x.Sinx )
L {5y
17) y=Csc *+/5x (ans.: 3\/5;_. Cot;Sx )
% Csei5x
18) y= x[Sin(ln x )+ Cos(inx )] (ans.:2.Cos(Inx))

J



