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Topics

Chapter 1: Mathematical preliminaries
Chapter 2: The straight line and applications
Chapter 3: Functions and Graphs

Chapter 4: Limits and Continuity

Chapter 5: Financial Mathematics

Chapter 6: Differentiation

Chapter 7: Methods of Differentiation
Chapter 8: Function of several variables
Chapter 9: Integration and applications
Chapter 10: Linear algebra and applications
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Objectives

To differentiate functions using the power rule,
constant rule, constant multiple rule, and sum and

difference rules.
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Differentiation

Used to find the “slope” of a function at a point.

Used to find the “slope of the tangent line” to the graph of
a function at a point.

Used to find the “instantaneous rate of change” of a
function at a point.

Computed by finding the limit of the difference quotient as
Ax approaches 0. (Limit Definition)
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Differentiation

Used to find the “slope” of a function at a point.

Used to find the “slope of the tangent line” to the graph of
a function at a point.

Used to find the “instantaneous rate of change” of a
function at a point.

Computed by finding the limit of the difference quotient as
Ax approaches 0. (Limit Definition)
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Differentiation

f '(I) “fprime of X'

V ‘yprime”
dy
= “the derivative of ywith respect to X'
dx
is a verb. “Take the derivative with respect to x..."
dx
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MIDOCEA[\I
Differentiation

* Differentiation is the process of computing the
derivative of a function.

You may be asked to:

* Differentiate.

* Derive.

* Find the derivative of...
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Differentiation

d—[c] =0, c isaconstant
dx

The derivative of a constant function is zero.
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Differentiation

* Find the derivative of:

f(x)=7
f i) =0
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Differentiation

* Find the derivative of:

fx)=-12

fx)=0
y =5
D _
dx
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MIDOCEA[\I
Differentiation

a

- [x"1=Nx"7, N isany real number
X

d
d—x[x]:l
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Differentiation

* Differentiate:
f(x)=x"
fi(x)=3x"
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Differentiation

dd_x[c(f (x))]=c(f '(x)), c isaconstant

* The derivative of a constant times a function is equal to the

constant times the derivative of the function.
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Differentiation

* Find the derivative of

f(x)=5x"
: d 3
f (x):E(Sx )
d (3
:55(35 )
=5(3x?)

—15x°
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Differentiation

* Differentiate:

f(x)=4x’
f'(x)=4(3x7)

f'(x)=12x"
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Differentiation

* Find the derivative of:

}”:x%
ay _ 1.
dx_( 3.3{' )
dy 1
dx—Bx%
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Differentiation

* Find the derivative of:

y =2x°
dy 2
——=2( 4
dy 2
dx 3_),;;%
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Differentiation

* Find the derivative of:

2

4x 4
f(e)="=2
f(x)=%(2x)
f'(x>=§x

X

2
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Differentiation

* Find the derivative of:

2

4x 4
f(e)="=2
f(x)=%(2x)
f'(x>=§x

X

2
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Differentiation Y
Function Rewrite Differentiate | Simplify
S S 3 o _5 2.4 "y —_i
)‘”(-’«f)=2x3 f(-x)=5-1 f (l)—E( x| f'x)= .
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Differentiation
Function Rewrite Differentiate | Simplify
3 . P 15
f(-r)=E f(x)=3x" | f'(x)=3("5x") f'(-"’):_j
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Differentiation

Function

Rewrite

Differentiate

g(x)

3x

-2

g(¥)=7x

g '(¥)=7(2x)
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Differentiation By RS
Function Rewrite Differentiate | Simplify

h'(x)= ly

4 L % 2

I:(x):\/.x_' h(x)=x"? h '(x):Ex 1
k'(x):ﬁ
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Differentiation
Function Rewrite Differentiate | Simplify
1
jx)=—
F(x) = 1 in* '!._1 _E._%\ PNy —
J)= 1 j (*")—2[ S A
oL K
J(-l)—il
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Differentiation

Function

Rewrite

Differentiate

Simplify

g(x)=

.

g'(x)=2(5x")

g '(x)=10x"
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Differentiation

Find the derivative of

-
2

f(X)Z\/;
' d ~..—1/2
fiey=2-(3x7)
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Differentiation

dd—[f (x)+9()]=F ')+g'(x)
X

The derivative of a sum is the sum of the derivatives.

dd—[f (x)-g(x)]=F (x)-g'(x)
X

The derivative of a difference is the difference of the derivatives.
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Differentiation

* Differentiate:

Fx)=5x"+T7x =6
f'(x)=10x +7
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Differentiation

* Differentiate:

g(x)=4x°—-3x"—10x* +5x +16

g'(x)=24x"—15x *-20x +5
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Differentiation

" Find the derivative of
f(x)=4x+3x* -8 +x +3

f'(x)= di(élx5 +3x "t —8x % +x +3)
X

d s\ o d , d d
= 4;(&*‘)+Jg(x4)—8£(x2)

= 4(5x*)+3(4x>)-8(2x ) +1+0

=20x*+12x° —16x +1
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Differentiation

* Giventhat f (x)=x 3 then find the value of f r(4)

f(x)=3x"
[(4)=3(4)
f'(4)=48
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Differentiation

* Given that f(x):4x3,then find the value of
f(x)=4(3x7)
f'(x)=12x"
£ =12(1)
f')=12

[’
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Differentiation

Given that y=x°, then find the value of
dV _2
(4
dx
dy 1
dx 3x3
dy 1 1
— at x = p = 7= <
dx 3(1)° 3

X
— atx =1
dx
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Given that f (x)=

Differentiation

Ay * .
, then find the value of
5
4 4
X )= = —X
f(x) .

[y =3(2x)

fla)=gx  mmm—pr(0)=

8

8

(0)

flatx =0

0
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Differentiation

Find the derivative of: g (x )= 5x ’, then find the value of g'(-1)

g'(x)=35x°

g'(-1)=35(-1)" =35
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Differentiation

Differentiate: / (x )=5x"+7x —6
, then find the value of f '(0)

fi(x)=10x +7

7 (0)=10(0) +7
f0)=7
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Differentiation

Differentiate: g(x)=4x°—=3x" —10x > +5x +16
, then find the value of g '(1)

g(x)=4x°-3x"—=10x > +5x +16
g'(x)=24x"—15x *-20x +5
g'(1)=24(1)=15(1)220(1) +5
g'(H=-6
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Differentiation

Differentiate: g(x)=4x°—=3x" —10x > +5x +16
, then find the value of g '(1)

g(x)=4x°-3x"—=10x > +5x +16
g'(x)=24x"—15x *-20x +5
g'(1)=24(1)=15(1)220(1) +5
g'(H=-6

www.midocean.ae



MIDOCEA[\I
Differentiation

The derivative of the product of two differentiable
functions is given by

y =f (x).g(x)
TREN

Cigf =y'=f'.g+f.9
dx
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Differentiation
Given thaty = (.?f >+ 2).(3.17 — 5)

Then
y'=(2x)(3x =5)+(x*+2)(3)
y'=6x7=10x +3x°+6

y'=9x*—10x +6
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Differentiation

' Find the derivative of

f(x) :(23: ? —1)(:-: gt

f*(x):(zxz_l)j(x3+3)+(x3+3)-

= (207 =1)(3x %) +(x* +3)(4x)

—6x " —3x*+4x*+12x

—10x * —3x*+12x

2
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Differentiation

Find the derivative of

f)=x>(Vx +1)
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Differentiation

* The derivative of the quotient of two differentiable
functions is given by

d | F(x)|_g0)f "(x)-f (x)g'(x)
LJ(X)} (909=0)

dx i [90)T
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Differentiation

Find the derivative of
X

Te=

(2x —4)i(}: )—x i(ZA* —4)

f f(.?'-f ) _ d.?'-. d.?'-.
(2x —4)

(2x —4)(1)—x (2)

(2x —4)

 2x —4-2x 4

(2x —4Y (2x —4)°
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Differentiation

i

Find the derivative of
X

&)=

(5x —Z)i(l”z)—l*zi(Sl” -2)

f'(x): dx _ dx

(5x =2)

(5x —=2)(2x )—x*(5)

(5x —2)°

C10x*—4x —5x*  Sx’-4x
(5x —2)° (5x —2)
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Differentiation

Find the derivative of

f(x)=

B 2x° —2x —2x° —2x

xt+1

f(x)=—

(x3-1) 4

dx

(x7+1) = (x 2 +1) L

x -1

dx

()

(x

1)

(x ? —1)(2.1* )—(I ? +1)(2x )

(o)

4x

(>

]

www.midocean.ae



MIDOCEAN
Un Solved Examples

Find the derivative of

f(x)=x"+2
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MIDOCEAN
Un Solved Examples

Find the derivative of

f(x)=x"+2
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MIDOCEAN
Un Solved Examples

Find the derivative of
f(x)=x"-5
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MIDOCEAN
Un Solved Examples

Find the derivative of
f(x)=x"-5
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MIDOCEAN
Un Solved Examples

Find the derivative of

f(x)zx/x_
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MIDOCEAN
Un Solved Examples

Find the derivative of

f(X)=——=
( ) 2\/X_ www.midocean.ae



MIDOCEAN
Un Solved Examples

Given the function f (X ) —x342
f

Find the value of
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Un Solved Examples

Given the function f (X ) —x342
f

Find the value of
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MIDOCEAN
Un Solved Examples

Given the function f (X ) —5Xx°+7X —6

Find the value of f'(0)
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MIDOCEAN
Un Solved Examples

Given the function f (X ) —5Xx°+7X —6

Find the value of f'(0)
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MIDOCEAN
Un Solved Examples

Find the derivative of

f(x) :(Zx?’—l)(x2 +5)
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MIDOCEAN
Un Solved Examples

Find the derivative of
f(x):(2x3—iﬂx2+5)
f KX)::(GXZ)(XZ—%5)+(2X3—{0(2X)

f'(x)=6x"*+30x °+4x * —2x

f'(x)=10x " +30x * — 2x
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MIDOCEAN
Un Solved Examples

Find the derivative of

X3

f(x)=
()3x+2
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MIDOCEAN
Un Solved Examples

3

Find the derivative of f (x)= X
3X +2
b (3x?)(3x +2)—(x°)(8)

(3x +2)2

3 2 3

f,(x):9x + 6X —23x
(3x +2)
3 2
fr(x) = oX +6x2
(3X T 2) www.midocean.ae
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Un Solved Examples

Find the derivative of
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MIDOCEAN
Un Solved Examples

Find the derivative of

fF(x)=—¢
f(x)=4x"
f(x)=-24x"

www.midocean.ae



MIDOCEAN
Un Solved Examples

Find the derivative of
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Un Solved Examples

Find the derivative of
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