= . . , 11) Differentiation
AILLORA Visit www.pillora.com.sg for more learning resources! (Basics)
AM /" Differentiation
Techniques
v) Notation
Differentiate... oR L o
Ruedion | ting tne denvative of ... ox = 2= f00)=3x+8
1¥" derivative L) = 10% 4. L ‘0= 9%’
How to (difgerentiate once) dx % dx x* .(‘ )
R 4 £y,
a4 Jerivative 2_(5x*) = |D UL ") = |18%
(differentiafe twice) 476< ) x> X’ ')
dy ?
2 a9
) What dees - represent ?
= The gmdl‘evﬁ of the fangu\’f to the graph of 3=F(76) ot any point.
- Twe instavfoneous rate of change of Y with respect fo %
> if %ﬁi>0 , then the curve Y= £(x) is intveasing
N J N
1 >X 1 >X 1 SX
> if %ﬁi<0 , then the curve \5?1’1(&) is dewreasing
N N N
I >X’ T )x T \,)O
2
) Whot does 44 reprecent ?
— The rate of dange of %’o— (how 4ve gradient changes )
%) Tips (befove differentiating)
v Remove roots (indites retap > sl = x%)
vV Remove Lruttions (unless usvg quotient vule)
v £ 'x’ is in the denominator, move it up!
.2 2 N —
SR T aE CEE
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11) Differentiation

(Rules) Visit www.pillora.com.sg for more learning resources! Z‘%LLORQ
5) Algebrqic Functiong (Gm'ng down power, power-\)
(*a'ts a constant) EXAMPLES
A, o d Y.
(=0 %o"‘)zo 2 0C3):=0
" =3 2 .
d (323 =-3x7"
i h) = on n-1 4x
dx’ (ax ) = X’ 3
- _lx,"f
g v ¢ 57&]-)—6 2
Multiple terms —> differentiate each term independently .3 3 z
4 » — P %7(. ¥ 5xr - 3%
e (2274 bx™+.) a4 bmx s ;
Y. o 4 s = 2
P -3 +5x"* 2x
= - 4 + ’SJZ + =
6) Chain  Rule (Differentiate outside X  differentiate f')Sid’€>
: Diffeventiate ; .
y ousde e
R[(am-b)”] : n(ax+b)"' () J*3[ax*+ F 4,

. 3
Fri 3‘(27621'?) (4x)
Q. . S
3 Y )"

= (2t 3)°

1) Product Rule (copy 15 tevm x diff 219 ferm + copy an fem x diff |st term)

v, 2 Y= (amt3) (k-3
:—‘ (uv) = U 9% t v 5 3
Py Differentiate 17 term  copy Di fferentiafe
: ISt fevm  USing chain rule 20 term 1St tevmn
L dy . .
T (2x+3) ["\' (x-2) (')] + (6 -3)* (2)

= 4 (xt3) (n-s)’ t 2 (&-3)"’

= 2(x-3)" [2(2x43) + (x—s)J < Facfor

e ommon term

= 2 (x-3)° (5x +3) sy
8) Quotient Rule (_con boftws x 40F fop = copy top x diff botfeun )
ottom
4 v:—' -ue N 5%t ]
Lo YEE T
oAy (1-3%%) (5) - (5x49) (- 6x)
X (1-3x*)*
. _15x*+54x +5
(1-3x>)*
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o) o ) . 11) Differentiation
ATLLORA Visit www.pillora.com.sg for more learning resources! (Increasing / Decreasing)

9) \vxureasirg 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.

£ = 6%* - lhx +%

Sinte €£(X) is in treating £ >0
f'x)»yo

bx -4+ 4 >0

Ix"-Ix+2L >0
(3%~ (x-2) > 0 ////\ A\<\
é\/

Eg 2: Showing / Provingguestions
The, equation of twe curve is y: -x* + 3x"- 6% +5. Show at the wuwve is always

decreasing for al red| values of x.

%;‘16- = -3x> +bx - b
= -3(x*-2x) -6 complefe the Square

= <3 (x-D)"-3

Lince (x-l)lzo
-3(x4)* <0
-3(x-)*-3 £-3

3%. <0 and the carve is always decreasing fov all real values of x. . (shown)

b) The Smdien’r of curve is an increasing ov deweasmg function-

Eg'- T\/\e der'l\lQJﬁVe O'F Qa 'G“ﬂ(,‘\'ioﬂ is 81‘/% b& 'F,(_XJ): % 'FOY' x>0.

Determine if the 3mdi€“1' of the wrve is an increasing o deoreasing function.
~Tmis s asking if the slope is gettng sfeeper .

'F”(XD - 3(7(1'10 "'(5?6"0 To find ‘e rate of CWM&C 0{3 e S]OPQ, wWe. md
(x+2)” To find the seeond devivative.
- X+ 6 -3x |
- == +(x+23)7: f/x) > 0 ¢ curve is increqsing
T £"(x) > 0 - gradit of the urve is ineveasing.
) (%42)*

Sine R nwmerafor |, and denominator, (xt)” are alwaye pasitive | £"(x) > 0.
< The gradient of the curve is an inwreasing funchion-
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11) Differentiation

Visit www.pillora.com.sg for more learning resources!

Example questions

Eq |-
find the coordinafes of he pointis) on the
Curve y=2x°t2x"- 5 where the fangent is

?u\)endim\ar o e (ine ;3- 2-4x=0.

Y= 2+ -5
%&=le*4%
Ling : 2y-2-4x=0
2y = 4x+2
Y = 2x+1

(6x™+4%) (2 = -
x* + 8x tl =
(bx+)(2x t1) = o

bxtl =0 or 2xt] =0
=% x -4
When x: -4,
J220r 245
s -y 103
4)08
When -z,
I8 +2l4) -5
s-43
i

- The oordinates gre (_6;’ -4 103

108
and (-, -43)
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i

E31=

Tue equation of & Curve is y= 2

(1-3%)*
(@) Find the first and second. derivatives.

dd | (30700 - 5[ae3x)(-3)]
dx (1-3x)*
-5[-6(1-3%)]
(1-3x)*
30 (1-3x%)
(r-3x)t

. 320
T (0-3x)

0-3%)* (0) ~ 30x 3(1-3x)" (-3)
(1-3x)©
. 230 (1-3%)*
(1-3%)®©
_ 230
GESE

N

dx*

T
ATILLORA

i PX

(b) Fnd the grodient of the trve at the y-axis.

At y-oxis, x =0
QJ. 30

ax = (i-3x0)

= 30
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