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Derivative of the inverse trigonometric function:

()y =sin"tx -y = —

_ -1 o _ 1
(2)y =cos™'x > J = —
_ -1 . 1
(B)y=tanlx 5y =—
_ -1 . —1
Ay=cot™x -y= —
_ -1 ;. 1
(S)y = SsecC X — y = m
_ -1 . -1
(6)y = csc xay_—xm
Derivative of the natural logarithm:
If y=fF0) =Inx then: 2= f(x)=~
fy=fe)=Inx then: —=f(0=-

Example: Find % of the following functions:
I- y=In(x? 4+ 2x* - 1)
Sol:

Do L (3x? +4x)

dx x3+2x2-1
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2- y =In(x~% + sin* 3x)
Sol:

1 9y 342 sin(3x) cos(3x) .3

dx x~24sin? 3x

3- y =sin~!(Inx) .In(sin™! 3x)

Sol:

1 1
+ In(sin™?! 3x). =

sin™!3x " /T = (3x)2 J1—(Inx)?2

Yy _ .
7~ Sin (In x).

4- y = In[In(sec? 2x + x sin~! x)]
Sol:

dy 1 1
dx  In(sec? 2x + xsin~1x) "sec? 2x + xsin"lx

.2 sec(2x) (sec(2x) tan(2x).2)

X N
+ ———=+5sIn" " x
1—x2
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Example: Find % for the following:
l) y — xCOS?C
Sol: Take In for both sides

y — xCOSJC N lny — lnxCOSX

Iny =cosxInx

1dy cosx
- = —sinxInx
y dx X
dy  cosx 1 cosy (COSX 1
a_y[ " —sinx nx]—x [T—smx nx|
2)y = (Inx)*
Sol:
Iny=In[(Inx)*] =In [x]nx]
1dy 1 1 _ Inx+1
;E_xlnx'(x'x-l_lnx)_ xInx
Inx+1 Inx+1
__ = (] X
y[xlnx ] (Inx) [xlnx ]
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Example: Solve for x if 2% = 4*~1

Take In for both sides
In(2*) =In(4*1)
xIn2=(x—-1)In4=xIn4—1In4

xn2—xIn4 =-In4

In2 —In4) = —In4 ___nd
x(In2=In4) == R T P
Derivative of the exponential function
If y=e* then ﬂ =e*
y dx

u

Now, if u =u(x) theny=e

du du

dx C dx

Example: Find % of the following functions.

x?+sin 2x

l-y=e

d :
d—i: = X" +SIN2X (2x 4 2 cos 2x)
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QG

f

2- y = p(tan™" 2x)+Inx
ﬂ — e(tan'1 2x)+Inx ( 2x 1 _)
dx 1+4x% «x
3- y = tan"1(e?)
dy 1 ox ~ _ 2e*f
dx  1+e®? 672 = 1+e4x?

4- y =¥ . sece*

dy
L — psSecx (secex tane”. ex) 4+ sece”. e5¢c*, (secx tan x)

dx

Application of Differentiation

a- Partial Derivatives:

The partial derivative of f(x,y) with respect to x at the point (x°,y°) is:

of

d
dx =af(ny°)=fx

(xo,yo)

The partial derivative of f(x,y) with respect to y at the point (x°,y°) is:

of
dy

= f(x,y)=f
= —_— X ,y) =
oy DY g
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d
Example 1: Find the values of % , and % at the point (2,-1) if
flx,y) = x*+3xy+y—1

Solution:

0 ) . .
To tfind é , we treat y as a constant and differentiate with respect to x,

af
ﬂ=2x+3y+0—0=2x+3y

The values ofg—i at the point (2,-1)1s: 2*24+3+x—=-1=1

a i : i
To find % , we treat x as a constant and differentiate with respect to y,

of
— =04+3x4+1-0=3x+1
dy

The values of% at the point (2,-1)1s: 3x24+1=7

d
Example 2: Find the values of é if f(x,y)=ysin(xy)

Solution:

0
% =y * cos(xy) * x + sin(xy) * 1 = xy cos(xy) + sin (xy)

hussein_awadh@uomus.edu.iq



Al-Mustagbal University
College of Engineering Technology
Department of Cyber Security Techniques Engineering
Class: 1*
Subject: Math
Lecturer: Dr. Hussein Ali Ameen
2" term — Lecture: 1 — Implicit and Partial Differentiation

2y
y+cos x

d
Example 3: Find the values of % , and é if f(xy)=
Solution:

af  (y+cosx)*0—[2y(0—sinx)] 2y sinx

dx (v + cosx) ? ~ (y+cosx)?
of  (ytcosx)=2—[2y(1+0)]  2(y+cosx)-2y
dy (y+cosx) 2 ~ (y4cosx)?2
Example 4: Find the values of g—’; , g—f] and g—]zc if f(xy,2)=+/x2+ y? + z2
a_f) g _ 1.9 2 2N= _ X
(ax _fx - 2(x Ty tz )2 *(ZX) _,fx2+y2+zz
6f) 1 -1 y
=)= =50y 4277+ (2y) =
(dy Y 2 \/xz + yZ + 72
d 1 -1 Z
(—f) =f,==(X*+y*+2z%)7 x(22) =
Z 2 \/xz + y2 + 72
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Apply the partial derivatives for the following functions

or of — 2 o2
> — ,and 3y f(x,y) = Inx*+y

> f(x,y)

e*cosy

e3*cosy

> f(x,y)

> f(x,y) = e3* cosy

3y—4z

> f(x,y,z,w) = x3e cos2w
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