= . ) ) 11) Differentiation
LTI LORA Visit www.pillora.com.sg for more learning resources! (Basics)
AM /" Differentiation
Techniques
") Notation
Differentiate... oR o
RuRON | £ing the denvative of ... Sx” I 2% fx)=3x"+8
1t derivative G ) = 10x AL '(0)= 9%
How o (differentiate once) dx F dx x* 1
preset d 4t Ly
a4 Jerivative Z_(5x*) = |0 = "(x) = I8%
(differentiate twice) ax ( x> X’ ()
dy ?
2 23
) What dees T represent !
= The to the gm\ah of 3='F(75) ot any Poivrf.
- Twe insfantaneous with respest Yo %

> if %ﬂi>0 , ten the cturve Y= £(x) is

N|
i >SX S X 5

> if %ﬂi<o , then the cwrve Y= E£(x) is

3) whot does 44 represent ?

dx*

— Tne (how the gradient changes)

%) Tips (before di{ferentiating)
v Remove roots (indites recap : 3j7? - xﬂi)
vV Remove Lruttions (unless usvg quotient vule)
v £ 'x’ is in the denominator, move it up!

2 _ 2 ...3!_.

.2 i
53'5& T 3xt T 3K
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11) Differentiation

(Rules) Visit www.pillora.com.sg for more learning resources! :DILLORQ
5) Algebraic Functions (Bring down power, power -1)
(*a'is a constant) : EXA'MPLE.S
A lay - d .
ax () =0 -%—o()= e O °
. d 23 <
q " - n-1 4% ( * )
e (ax") = anx
4 3
H + -
5 7705 570& {}F
Multiple terms —> differentiate each term independently
*
I (ax™+ bx™+...) ¢ av\x."" + bw\xm-li-
dy
X
6) Chain Rule (Differentiate outside X >

L [(axt)] = nan+ b} (@) 9= 32+ 7 dy .

?-) Pmd“d’ Ru‘e, <COP3 | st tevm x

+ Copy nd term  x )
d = (10+3) (x-3)*
:—‘(w):uj—;+vﬁ J ( )
L dy |
I
8) &\AO‘h‘(’}\‘l‘ Rule < copy brtfom - x ditf. botfom )
bottom *
d , » V:_:c - “% - - qa.
(V) ® - (1-3xY)
Ay
.
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e - . . 11) Differentiation
EILLORH Visit WWW.pIIIOI’G.Com.Sq for more |eOrn|ng resources! (|ncreasing / Decreasing)

9) \vxweagn@ and decreasvg funclions

@) The curve is an intreasing /deweasing funttion

Eg 1: Finding twe value(s) / range of unknown
Find the set of values of x for whith $00) = 226" - T+ 4x +3 is an inceasing funchion.

Eg 2: Showing / Provingguestions
The, equation of twe curve is y: -x* + 3x*- 6% +5. Show et the wve is always
decreasing for ail real values of x.

b) The Smdien’r of curve is on inoreasing o chweasmg Lunction-
Eg'- T\/\e der'l\lQJﬁVe O'F Qa 'G\An(,‘\'ioﬂ is 8“/% b\\j 'F,(,X'>2 % 'FOY' x>0.

Determine if the 3mdi€“1' of the wrve is an increasing  or dereasing function.
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11) Differentiation Visit www.pillora.com.sg for more learning resources! UTLLorRA

Example questions

Eg 2
Tue equation of G Curve iS y=

ES |-
find the coordinafes of he poinfcs) on the
turve y= 2x°t2x7- 5 where +the Tangent i

perpendicalar fo e line 2y - 2-4x =0,

S _
(-3 >

(&) Find the first and second derivatives.

1 () Fnd the grodient of the wrve at the Y-axis.
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