LOCAT”\JG' ROOTS (find vool oF eauoRon :,v:::? ;}:A'tm Sta.ted vange

+Root of funchion it val x when §(x) =0

<lg $GO is conkinuows on intevval [a,b) and £(a) and £Cb) are opPOSITE SIGNS
then £OO has at least one root x, which sabspis a < x €b.

There are three situations you need to watch out for when using the change of sign rule to locate
roots. A change of sign does not necessarily mean there is exactly one root. Also, the absence of a Ex Am
sign change does not necessarily mean that a root does not exist in the interval. ). Fmd {'(X) outp\bt
v ) ) \ .
g () =t 1 s e P’ for 2 vals ronge
p=fx) ‘qoW 4. Refer to
X% N — | A n sign
o a V h x o a /'r " o a ! lvv .
/ range: [a,b]

oR  a<x<h

There are multiple roots within There are multiple roots within There is a vertical asymptote

the interval [, b]. In this case the interval [, b], but a sign within interval [a, b). A sign

there is an odd number of roots.  change does not occur. In this change does occur, but there . .
case there is an even number is no root. A S\gY\, er(M\TODf\W\UDUA
of roots.

“Function i continuows 1t line doea NOT “jump’ [.can skip past O due verhical asymplote )
No sign change : ho fooP OR even no- roofs 1 intenval

I y=f00) £ =x U it
a-expiaiih _how groph showd oot bet. x= & and x=3
| graph CrOsiel X - axis bek x=2 ond x=3
~root of § (A hes bex —
—_b- Show 0O han ywot bek x=1'4 and x=1"5
/T N 0wy = (1ud -ui)® + 3014 11 = 0-10M >0
£015)=(1'5)* -u(1'S)’ + 3(1'5) r) =-0125 <O
L There) A o tign bet uond (-5 .at least one voot in intewal.

260 =54>> -225x* + 309x -140
Student observe fC1'1) and F(I°6) bowa -ve
/ gstater £() no rooh in intevval [11, 6]
N a- €xplain why wRonNG

| .'/ Y diagram shows could be 2 voohy intewvat [11,1°6)

b. Calc $(1'3) €£(1°S) and - explain why at least 3 rooh inrerval 11 <x<13
AR -0"446,<°§ change sign bex [I°1,1.3] and [1°3,151 and [1°5,)-7
£(1°3) = 0088 '701

FQ'®): -0'5 <o .at least 3 roots imterval 1-1<x <I'?F

fCrd = 0352 20 3



3. a SketOh y=Inx and y=% Rexplain why y=In0O —% only | root
=
* y=lnx liney IntRU when In x=_1 ( Inx -2 =o)
x x
s fobh = prorinfittr uMdonly 1.

b. Show thiy root lies intervall 1-3 €3 £1°8
fOO=Inx - ('} =-0'05%6 ,<0
§C1'8) = 00322 , 70

8 of sign bet '3 and 1'§ - root  [1°%,18]

¢ Given root flxx) s & show a = 1-¥+63 comees 3dp
bownds : [I°¥625 1:3635]
£(1"1625) = -0-00064 <O
fLI°F635) = o-0002U 70
L A sign interval . 17625 <a < 1'3635 . =1-363  3dp

USE [TERATION To APPROX. A RODT

-Solve £Ox)=0 by iterative method , rearrange fOO=0 into x=g(x)
g use iterative formula Xnt = g (xn)

- Converge to root : @ Successive iteranon get cloler to root from sume direchon

stairase diogran

Xo X, X

@ Swccensive it- altemate bet below £ above root

cobweb diogram

* Diverges - jteration. moves AwWAY from root (Tquick)

VA
y=x2-1

oy ™' z@arc cos
oot ~ when Xo ,Xi ‘- - reacir costonk
AThig = always radiows



