DEFINITION OF DERIVATIVE

e
2
%
a7
m
z
<
=
<
N

g daala
Aopmuntig) A3 40
ddal) 3 3gaY) acd
A A sl




It is written in several ways:

ML — d:\ _ d d\ d.\l' " S I): N s\ — I): T
() = 2o d\de) S y' = DA(f)x) = D f(x).

[f y=2x%, then ' = 6x° and we have

‘[." _d
dy  dx
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(6x%) = 30x%,

If y" is differentiable, its derivative, y" = dy"/dx = dy/dx’, is the third derivative

of y with respect to x.
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The names continue as you imagine, with ~ y" =
denoting t

he nth derivative of y with respect to x for any positive integer n.

Second- and Higher-Order Derivatives

[fy = f(x) s a differentiable function, then its derivative f'(x) is also a function. If
f'1s also differentiable, then we can differentiate f' to get a new function of x
denoted by f". So f"=(f')’. The function f" is called the second derivative of f
because it 1s the derivative of the first derivative.
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[t is written in several ways:



Derivatives of Trigonometric Functions

Because sin x and cos x are differentiable functions of x, the related functions

e ST P 3 | 2 s
tanx = Cos x° cotx = sin x’ SCC X = COS X and CSC:X = ot .
Example 6:
d . du
1- E (S'II’I Il) = COS u. E . N . : . 3 o
The first four derivatives of y = x* — 3x= + 2 are
d " du
2- —(cosu)=-sinu.— : - ’ 5
dx dx First derivative: y = 3x* — 06X
d ) b} du . .
3- ——(tanu)=sec u.— Second derivative:  y" = 6x — 6
& <= Peotu)=eschy L2 Third derivative: y'=6
dx o dx ot 4)
Fourth derivative:  y*™* = (.

d du
5- —(secu)- secutan . —
dx ( ) dx

d

(cscu)=-cscucotu it
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Example 7:
dy

5 4 . ) d ' .
a y=xsiny — = x*=—(sinx) + 2¢sin x
- dx d.r( )

=y cosx + 2usinx.

oS X
b " = . :
) | =sinx

o ol & o @ e
((\._(I sm.\)dx(cos.\) cos.\dx(l sin.x)

dv (1 = sinx)?
(1 = sinx)(=sin.x) = cos x(0 = cos x)

(I = sin )’

| = sinx
(1 = sinx)?
_
| = sinx

Quotient Rule

sin"x + cos™y = |

)

Find y"if y = sec x.

y = secx

y' = secxtanx

d
Y= == (secxtan x)

dx

4y N .
o (tan x) + tan x s (sec x)

= sec X (sec” x) + tan x (sec.x tan x)

= SeCx

= sec’ x + sec x tantx
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y=sin (x’-x)

y'=[cos (X’-x)]. (5x*-1)
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- xX+2

i in( x)((x+2)—x)_ ( 2 ) "
Frees xX+2 x+2)2 ]\ (x+2)? >

y=sin’ x = (sinx )’

y'= 5(sinx)?.cosx =3 cos x sin’x
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