TOPIC 9: DIFFERENTIATION
THINKING MAP: BUBLE MAP
THINKING PROCESS: EXPLANATION (ADJECTIVE)

Derivative
of function

DIFFERENTIATION

Exponential,
Logarithmic
and
Trigonometric
Functions,

Parametric



TOPIC 9: DIFFERENTIATION
FIRST PRINCIPLES
THINKING MAP: FLOW MAP

THINKING PROCESS:SEQUENCES, STEP

IDENTIFY FORMULAE OF INSERT
FIRST PRINCIPLES — > f(x) and f(x+h) into Expand/multiply by
() = im { f(x+ hr)] —f (x)} formulae > conjugate
STATE STATE
() f(x+h)
3 Eooiouio. > Terminate h Answer (without

term h)




TOPIC 9: DIFFERENTIATION
THINKING MAP: TREE MAP
THINKING PROCESS: CLASSIFICATION,CATEGORIES

DIFFERENTIATION

Derivative

of a function

determine the differentiability of a function at

X=a

Use formulae

f(a)=lim =@

X—a X—a

Rules

Basic

Sum
Product
Quotient

Chain



TOPIC 9: DIFFERENTIATION
DERIVATIVE OF A FUNCTION
THINKING MAP: BRACE MAP
THINKING PROCESS: RELATIONSHIP OF ALL PARTS OF THE STRUCTURES

- i F00—T(@)
. . T X—a X—a
To Determine the Differentiability . . f(x)-f(a)
ofa Functionat X =@ _ F(a)=lm X—a
existat X = a ] f(X)— f(a)

— lim

x—at X —a



TOPIC 9: DIFFERENTIATION
RULE OF DIFFERENTIATION
THINKING MAP: BRACE MAP
THINKING PROCESS: RELATIONSHIP OF ALL PARTS OF THE STRUCTURES

if f(x)=k,then f'(x)=0

if f(x)=x",then f'(xX)=nx""

Rules of Differentiation Basic Rule

—_—

if f(x)=kx",then f'(x)=knx""



TOPIC 9: DIFFERENTIATION
RULE OF DIFFERENTIATION
THINKING MAP: BUBLE MAP
THINKING PROCESS:EXPLANATION (ADJECTIVE)

1
(=) - ()



TOPIC 9: DIFFERENTIATION
RULE OF DIFFERENTIATION
THINKING MAP : DOUBLE BUBBLE
THINKING PROCESS : COMPARING AND CONTRASTING

PRODUCT
RULE . '

Simplify/
factorize




TOPIC 9: DIFFERENTIATION

CHAIN RULE

THINKING MAP: FLOW MAP

THINKING PROCESS: SEQUENCES, STEP

CHAIN RULE
y = flg(x)]

INSERT
dy and du
du dx

into formulae —

dy _ dy du
dx du dx

STATE
y=f(u)

STATE
u=g(x)

l

Simplify/factorize

dy
du

du
dx

General Power Rule

%:[nunl][f'(x)]

ool lr 0ol [7°(0]




TOPIC 9: DIFFERENTIATION
THINKING MAP: BRIDGE MAP
THINKING PROCESS:ANALOGY

y y | |
Derivative f'(x) f(x)
as as
Order Second

First

y' y"
as . — .
Third nth



TOPIC 9: DIFFERENTIATION
THINKING MAP: BRIDGE MAP
THINKING PROCESS:ANALOGY

Find the first, second and third order derivatives of P(X) = —2x* +9x°® —5x* +7

Derivative p'(x) = —8x* +27x* —10x ANGIOR _24x2 +54X_m"(x) = —48x+54

Order First Second Third




TOPIC 9: DIFFERENTIATION

DIFFERENTIATION OF EXPONENTIAL FUNCTIONS
THINKING MAP: BRIDGE MAP
THINKING PROCESS:ANALOGY,- SAME RELATIONSHIP

Cfa]
Differentiate dx
Get a* (In a)%(x)

Differentiate dx

as

Get e (Ine) L (x)




TOPIC 9: DIFFERENTIATION

DIFFERENTIATION OF LOGARITHMIC FUNCTIONS
THINKING MAP: BRIDGE MAP
THINKING PROCESS:ANALOGY,- SAME RELATIONSHIP

9 (in x)

Differentiate dx

as

Get —




TOPIC 9: DIFFERENTIATION

DIFFERENTIATION OF TRIGONOMETRIC FUNCTIONS
THINKING MAP: BRIDGE MAP
THINKING PROCESS:ANALOGY,- SAME RELATIONSHIP

. . ' tan x
Differentiate SN X Sec X
as as
COS X sec’ X sec x tan X
Get
Differentiate COS X cot x COS ecx
as as
—sin X _cosec? x —COSec X cot X

Get



TOPIC 9: DIFFERENTIATION

DIFFERENTIATION OF TRIGONOMETRIC FUNCTIONS

THINKING MAP: FLOW MAP
THINKING PROCESS:SEQUENCES,STEP

dx

('nu) -n 'n—lu

' = Trigonometric Functions

X_

dx

(u)




TOPIC 9: DIFFERENTIATION
IMPLICIT DIFFERENTIATION
THINKING MAP : DOUBLE BUBBLE
THINKING PROCESS : COMPARING AND CONTRASTING

3y2ﬂ+0:12x

2 g—12x
dx 3y +O_12xdy

Differentiat Differentiate

with with
respect to x respect to y

3y? +0=cos x%
dy




TOPIC 9: DIFFERENTIATION
PARAMETRIC DIFFERENTIATION

THINKING MAP: FLOW MAP

THINKING PROCESS:SEQUENCES,STEP

[x=f(t) y=g(t) ]

m@

dy
dx

:dyxm
dt dx

:d(ﬁy
dx\ dx

)

HE
dt\ dx d;




