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1 dsin“u_ 1  du
dx 1/1_u2 dx
dcostu -1 du
2) = X ——
dx J1—u? dx
-
3) dtan—u _ 1 i ><d_u
dx 1+u dx
-1
4) dcot™u _ —12 ><d_u
dx 1+u dx
dsectu 1 du
5) = X —
dx |u|1/u2 -1 dx
dcsctu -1 du
6) = X —
dX |u|1/u2 -1 X
Ex
y =tan™(2x) find ay
dx
Sol
d(tan™'u) 1 du T . 3 4 See
= X @;naditijutsﬂ Cra el dasal) Adlal) ddida
dx 1+u° dx
u=2x :>d—u=2
dx
Jaad) A ALyl Al gids o)
dy 1 2
2 N=—_%
dx 1+(2x)2( ) 1+4x°

Ex If y=sec®/x +sect® (a isconstant) Find %
X X

Sol
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du 1
when U=JX = —=—n
dx  2x
when u=2 = d—u:_—zl
X dx X
dy 1 1 1 —-a

-7 + —
dx  Jx J(/x)? -1 2% i\/(i)z_lx

dy 1 1 1 -a
dx  J/x/x-12Jx a [a2 X2
Ve 1

ﬂ_ 1 B 1
dx 2x+/x—-1 \/aZ_XZ
X5
dy 1 X 1 1

dx 2X\/X—1_x\/a2—x2 - 2X\/X—1_\/<’;12—X2

N QL Jaad sect Akidia

a Jigad) b AN 5Ld3 oY)

ExIf y?sinx+y=cot®x Find j—y
X
Sol
1 - L
deot"u _ -1 du N o gialy Jaad cot? Ao A
dx 1+u” dx i
Uu=x= d—u=1
dx
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y? cos X +sin x(2y) dy -1

dx 1+ x2
. dy -1
2cos X+ 2ysin x —= =
y y dx 1+ x2
2ysin N A — y? cos x

dx 1+ x°?
(2y sinx )M\ Jalea e dacdlly

dy (—1— y? (1 + x*) cos x

= /2y sin x
dx 1+ x? /2y
dy —1—y?@+ x?)cos x
dx 2y (@l + x?) sin x

Exercises Find (dy/dx )for the following:

1) y =c.sec*+/c?—x* ,cisconstant
. 2X 2X
2 =sin* — tan
)y 1—x? 1— x?
3) y=sin—1x__1
X+1
4) y =tan™? x—1
X+1

5) y =cot™* 2 +tant X
X 2
6) y = x cos *(2x) —%\/1—4x2

7y = = tan‘l(B tan x)
ab a

The Natural Logarithm

The Natural Logarithm of x which indicated by (In x) for positive x is

Inx=log, where (e=2.7182818...)
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Properties of (In x)

1) In(x,x,) =Inx, +Inx,
2)In L =Inx, ~Inx,
X2
3)Inx" =niInx
4)InE:—Inx
X
5In1=0 , Ine=1

6)Inx>0when x>1 ,Inx<Owhere0<x<1

The Derivative of In x

d(inx) _1

dx X

1)

2) If uis function of x then

d(lnu) _1du
dx u dx
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Ex Let y=In(3x*+4) find v

1 6X
soly' = 6X)=—
2 3x2+4( ) 3x? +4

ExIf y=In(sinx) find vy’

Sol
, 1 COS X
y'=——(cosx)=——
sin x sin x
y' = cot x

Ex Let y=In(5x° —2X)%

Sol y :gln(Sx3 —2X)

.3 15x2-2
=—x
2 5x®-2x

y

Ex If y=x* find vy

Sol Gl ud Juala (Gidi ol bkl In A8l

Iny =xInx
iy'=xl+lnx=1+lnx
y X
y'=y@+InXx)

y' =x*@+Inx)

2

Ex Let y:In);—_2 find y'
_ X” +2X

Sol

y = In(x? —2) —In(x® + 2x) Ol dand Juala In J) gal i aladdiuly
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. 2x 33X +2
T ¥
- 2x(x% +2x) — (X* - 2)(3x* + 2)
- (x? —2)(x® +2x)
22Xt +4x7 -3x* -2x2 +6x° +4
- (x2 = 2)(x® + 2X)
, o =x"+8x*+4
V= = 2)0¢ + 2%)

Ex If y=./In(2x+1) find vy’
Sol

y = (IN(2x +1)) 2

1 2
'==(In(2x+1)) 2 ——
y 2(( +1) 2x+1

, 1 1

= X
In(2x+1) 2x+1

Exercises Find j_y
X

1)y = In(x® + 6x%)
2)y =In(x+3)(2x-7)
3)y = In(x* + 4)
COS X
sinx—2
5y =x(Inx-1)

tan x

4)y =In

B)y =X

The Exponential Function

The Exponential function denoted by y=e¢* which means Iny=x
y=e" < x=Iny

Properties of e*
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(Le)
(0.1)
L) AN A

The Derivative of e*

de*
=e
dx

1)

2) If uis a function of x and y=e" then

de" ,du
= —
dx dx
Ex Let y=e™
Sol
y'=e (-2x)
y'=-2xe™

1
ExIfy=ex findy’
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1 1

Sol y=e*(ChH= y'="txe"
X X

Ex Let y=¢" find vy

Sol
! nx 1
y'=e™(Z)
X
eInx
y' =
X

Ex If y=e*sin2x find vy’

Sol

y' =e* cos(2x)(2) + 3e> sin 2x

y' = 2e¥ cos 2x +3e** sin 2x

Ex Let
Sol
X du X
let u=-=e - —e
dx
y=e"
’ udu ’ e X e*+x
y=e'"— = vy e® xe* =e
dx

Exercises Find y' for the following:
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1y =e* x2x (2)y = e®™=x
In(x+y)=e* (4)y= %(e” +e )

5)sin(x+y)=ae* +b (a,b constant)
6)y =x—In(e*—-1) (7)tany =e* +Inx
8)e?* =sin(x + 3y)

General Exponential Function(a”)

If a is any positive real number (a>0) then (a*

Properties of a*

Xy +X5

Da" xa” =a
a“

X2

— axrxz

2)

3ax)? =are

4)a™ = ix
a

5)a’ =1 ,a'=a

Derivative of a*

dax dexlna

dx dx

xlna

=e xlna=a*xIna

2)If uisa differentiable function with respect to x then

Proof
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— exlna)

u

da’ _ a"(In a)d—u
X dx



ulna

let y=a" =e

dy _ Inaxe''? Xd_u
dx dx
da" ., du
=lnaxa" x—
dx dx

Ex Let y=3* find dy
- dx

Sol

ay =3 xIn3x(2)
dx

Ex If y=5""* find dy
dx

ﬂ — 55in3x
dx

x In5x3cos3x

Exlet y=7"" find y’
Sol

2
y =7 ><|n7><3L3=7'”"3 ><|n7><§
X X

EX If y=9°"2 find vy’

Sol

yr _ gcot’12x % IN9x

1+ 4x?

Exercises find y' for the following :

1)y _ 2—x3 (2)y _ gtanx
S)y — 3X _52X (4)y — 23ecx

2
5y =52 (6)y=4
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