Chapter two

Derivative of functions JIgal) Adiiig

Definition:

Let f be a function, then the derivative of f denoted by f'
Which defined by
fx+4x) = f(x)

[l = lm =7
Remarks:
) f1(x), Zi , df(x) ,y' are symbols of Derivative.
2) The slope = Derivative (x Adadil) e dsiiall = Jaall)
Example:

Find f' of f(x) = x? and find the equation of tangent line of f(x) on the point
(2,7)

Sol/

by def. f'(x) = lim Loc+ax)-f (0
Ax—0 Ax

(x4 Ax)? — x?
= lim
Ax—0 Ax
x% 4+ 2(x)(Ax) + A%x — x?
Ax—0 Ax
. Ax(2x + Ax)
= lim =
Ax—0 Ax

1



Now, byremark(2) m=f'(x)=2x=>m=f'(2) =4
V= Y1) = M(x = 17) > adl Ailas

(y=7)=4(x—-2)=>y=4x—-1

Example:

Let f(x) = +/x + 2, by definition find f'(x) and equation of tangent of line at
(2,2).
Sol.

By def. f'(x) = lim L840/ @)

Ax—0 Ax
o Jx+Ax+2—JxFk2
= lim
Ax—0 Ax

. JX+Ax+2—/e+2 Jx+Ax+2+Jx +2
m .
4x-0 Ax JX+Ax+2+Jx+2

2 (x+A4Ax+2)—(x+2)

im

A0 Ax(\Jx +Ax + 2 +/x + 2)
, X+Ax+2—x—2
lim

A0 Ax(Jx +Ax + 2 +/x + 2)

Ax
lim
A0 Ax(\/x +Ax + 2 +/x + 2)
] 1
lim

2220 (Jx + Ax + 2 + \Jx + 2)



1
CJxt2+x+2

1
C2(Jx+2)

Sincem = f'(x) x i) sie AEnial = Judl of Lay

=m=f'(2)

>m

1
C2(J2+2)

_ 1 _1
C2Vd 4
Then

y =y =mx — x1)
> o2 = 22

Home work

Let f(x)'= L find f"(x) and the equation of tangent of line at (3,6).

X

Definition:

Let f be afunction then f is called Differentiable function at the interval [a,b],
if f'(x) is exist in this interval. (GUELEST 408 43))

Theorem:

If f is differentiable at x = a then f must also be continuous atx = a



Example:

f(x) = x? is diff. and cont. at x = 2

Remark:

The converse of the above theorem may not be true in general.

Example: Tna oMot 4 il (jusal)
poddl e

f(x) = |x|is cont. at x = 0, but itis not diff. at x = 0.

Sol/
1-to showthat f iscont.atx =0

f(0) =10] =0
liI(l)1+f(x) = lim(x) =0

x—0t
lim f(x) = lim(—=x) =0
x—-0~ x—0"

=>.f(0) = lin(l)f(x) = fiscont.atx =0

2- by def.
flx+ Ax) — f(x)
"(x) = lim
f ( ) Ax—0 Ax
|(x + 4Ax)| — [x]
"(x) = lim
f ( ) AJﬁ—)O Ax
x|+ [Ax] = |x]
lim
Ax—-0 Ax
) lim <= = 1=1,
lim % = Ax_)O_Ax , L1 # L, = f isnotexist.
X—



Differentiation Rules

QLI ac| ¢

Let f(x) and g(x) are two differentiable functions and k is constant member

then: -

Lo (k@) = k 2 f ()

2-(f) Fg(®) = - f () F—g(x)

3. (f(0).9(0) = £(0). 2= g(x) + g()i £ (x)

4 (12) - 90 S ()_ @500
“dx \g(x) [g(x)]z

5.if f(x) = kv = f(@) = — k =0

6.~ Tf (I =n[f ()] L f(x)

d _
7.ax" =nx"!,neQ,x+0

Example:

Find f'(x) for each of the following functions:

x+1

1- f(x) = x? 2-f) =" 3-flx)=+x+2



Sol/

1-f(x) =x% = f'(x) = 2x*>71 = 2x

x+1 x(D)_[(x+1D)(D)]  xx1 -1

2-f(x) =22 = ' (x) =

x2 x2 x2

1

() =X+ 2= ') = Qe +2)71(1) = Dx +2)*
1 1

Jx+2  2{x+2

1
2

Homework:

Find f'(x) for each of the following functions:

1- f(x) = x5 2-f(x) =x%"  3-fI=(x*+D(x+1)



