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DERIVATIVES 4iidal)

the definition of derivative of the function f(x) and this denoted by y'or

% or %f(x) or D, f(x) or f'(x) and given by the formula

Examplel: Find the derivative of the function f(x) = x? using the
definition of derivative.

Sol: f(x) = «?

f(x + Ax) = (x + Ax)?

, o (x+ Ax)?% — x?
fex) = lim Ax

(x? + 2xAx + Ax?) — x?

£ = lim,

Ax
, - (2xAx + Ax?)
fix) = Alylcg}) Ax
. o Ax(2x + Ax)
fix) = Alylcg}) Ax

f'(x)= Alimo(2x+ Ax) =2x+ 0 =2x
X—
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Example2: Find the derivative of the function f(x) = 3x using the
definition of derivative.

Sol: f(x) =3x

f(x+ Ax) = 3(x + Ax)

3(x+ Ax) — 3x

fx = Alalrr—% Ax
, _ i 3x + 3Ax — 3x
fe=m
, . 30x _
f1() = limyy o7 =3
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Laws of Derivatives:
1 =0
B L4=0
ddx
» —V2=0

where ¢ is constant.

dx dx 2_
3- If U and V are two functions of x then:

B 2353 =3% 43 = 3(3x2) = 9x2

2 (x?) + 2L (x3) = 2x + 3x2

X

» L(x?+x3) =

a . 2 3y _ .24 - 3 34 2y ,2 2 3
*dx(x xx%) = 22— (%) + 2% —(x?) = x%  (3x?) + x° »

(2x)

a . 5N3 _ 52, 4 .5 _ 52 4
*dx(x) = 3(x>) *—X = 3(x>)“ * 5x

a (ﬁ) _ x3x(2x)—x2x3x2
B (x3)?
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Example: If y = x3 + 4x% — 5x + 4 find f'(2).
Sol: f'(x) =3x%2+8x—5
f'(2)=3x(2)*+8+(2)-5
f(2)=23

Example: If y; = 3x* +2x + 1, y, = 5x + 8find f'(y; + ¥2)(2)
Sol: f'(yy +y2) = f' (1) + f'(v2)
=f'(3x%>+2x+1)+f'(5x+8)
=(®6x+2)+(5)
=6x+7
ffOi+y2)=6+(2)+7

1 +y2)2) =19.

H.W:
1- If y = 3x* + 4x3 — 2x + 6 find f'(3).
2-1fy; =5x*+2x* -1, y, =5x> —x + 2 find f'(n + ¥2)3)

2x2%—-6x
4x

3-1f y = find F(1).




Silealydl Balt

Jdtad ! dasls
Jds¥t syl Auontid) algidnly Antid) A8
dale galyy .p 2 gyl Adllally 358500 culais

(Second and Higher Order Derivative ) Liall <8 ,l) (o cilaibial) o A1) daibal)

d d
fre) = (2y)
Example: If y = x* + 2x3 — 3x + 1 find f''(1).
Sol: f'(x) =4x3+2+3x>—-3=4x3+6x%2-3
f'"(x) =4%3x2+6*2x =12x% + 12x
F(x) = 12(1)2 + 12 = 24,

Example: If y = 2x* + 5x3 — 3x2 + 6 find f''(—1).
Sol: f'(x) = 8x3+ 15x2 — 6x
f'"(x) = 24x*+30x — 6
F'(x) = 24(=1)% +30(=1) — 6
=24-30—6=—12

H.W:

1- If y = 3x* + 4x3 — 2x + 6 find f"'(4).

2-1fy; =5x* +2x3 =1, y, = 5x° —x + 2 find O = ¥2) 1y
3-1f y = 5x3 + 4x — 7 find F(2).




