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L€55°Vl 5. The Berivakrive
esson 0. W T —
Tangszr lines Cne Tmpoﬁaﬁ n Calculws /&
What 15 @ Tay\ap/n)— line”

TMHWJ-UM 1S CTW\()I” od flx) of a Po;‘m‘- P that
4(x) 1S S)rrm'sln/’ ine Fhat Touches

$(x) af Poiml P/ but dees net cross

£(x).

A Note that this det’ dsesnt work all the Fime

—0
1 ! / "l, \#"
T'DB- KA ] EJT
" 2
V] V= SinX

B/C, lool @ how ‘qusc green lives Cross

We need. chISc Hefinition for all Scenarios. Before we do 56

let'’s recap  sccant lines.

A cecont line of £6 is o shaight line Tt gee through 2

d(s“n'nd r)oimLs oh P(x),
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N f(x)

Secant hl"‘-C

IF we move B along
The curve 'F(N) fowad
A, then the secant
> x  |ine becomes
+anfani‘ \ine

e o o e—

X
s
=
>

N £(x)

SEC&\M ]inﬁ

: | S x

If we bt Yo Rind the JF‘V'W live Fo f(x) o < S,chipic /oa;'h*/ W
con do that with +the secant.

How can we aChieve Fhat ?
TP we Wnew S\af)c of ng/' ’fwe, the we Can usc /)@'n%*;l@e
Yormala to dind e egn of +q/]9“}, e,

Recall point-slope Formula 1's
r/);.m.n v:ricsloﬂff ond (X./y,)'pam},‘ y')’/:”?(X’X;>
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[Lecall Poin‘}—slorx fovmula 1S
Given Vn~540,04 ond (Xn/y,)'f:am},‘ y’)ﬂf’h(x’X,)

/‘) Qlso Umown

Slope of _lim Sl of — Jim (‘HX*AX)-’f(x)) as the d,ff
— P = oo S—epceam% |/ e Bx>0 A ?Qoﬁm{wq

)Cmaxrﬂ' Y3
How 1s the $|0Pz of He tangent line related 4o the derivative ¥

Tl/wyaw. Hhe Same!

Q_(’,_ﬂ The derivative oA fx) & X, dendcd T, is

‘F/(X): lim _/—(»’(erL)-'f(X) where h=Ax
h= 0 h

avuﬁ provioQJ bhat Hue limid ex; sts,

i Ferent Nebations: y', G2 4709, £i{7 6]

GW Pmn To ‘P"V‘& A‘riva\"iw usl'h\(’) TL'C le,I- &F,‘n,'h'gﬂ °'F

o b oy HE i)
O Find #(x+h)

DFind - T
(@% Find flxeh) - £ by adding 0+@

 Find Hm;i’@ by divig @ by b

Fi L Rletl) - f &) o lim
©®Find ;:.';7, X+ )L, by aking ‘!-;,3 e
X 1, Finoq the derivative of f(x)= x*+5 (,(5,'@ Yo imit dobfinition.
g ). L(x+h) Skg 3 f(x+h) PO
+

Sep
P(x)= X*+5 /Z/+ L,—;Z

2(xeh) > () £ 5 =X +h5
h

Step & —P(x)
f(x)=2 X*5 fixeb) - Fx)=h




Step & —F (%)
: F(xx): X+5 f[x+%)—f’(x):1f)

~P(x)=—-X-5
Skep U £ ) ) B b )
X h [,,

Shep 5. i Lxth) 200 5@ Vi (1) = | =F )

_
—_—

h>0 h h>0

Useful  Formulas!
o (ath)=a L bt h?

® a,a-loa = (a‘ 'o)(a«l- b)

Ex Q. Given #(X)‘—”XQ-& | /
Find the Slopc of The kmam} lire . (Ze. £ (x)j
Skep I: £(x+h) = (x+h) = 3= +:sz,+;,27<§
SJ-CE 2, —fx) = *[xq- 3] = 3
Step 3. £(x+h) 000 . AL O — QAxh+h?

Step Y. Divide ©) ;)), b o get
Llx+h)- #60_ Qxh+h® AWrh) - 2x41,
h h — K

Skpgl Talte Hh »!‘im of @

=0

= &x+0=2x =f(x)

Game Plan; To $ind the egn of the tangerd live to 169 af Hhe point
X=¢, follow the 'Pol’owin:) Skps‘.

O Find $#/(x).
@ Caleulate £()

(I LN\




@ Caleulate £7(c)

@ Caleulake £ ()

® P|u3 @D +@ into Pffi""“S’oPt formula
y~ f(c)= m(x-¢) m= 1)
y—q"(C)"‘f’(C)(X-C) Aluny s

Ex 20 Given £(x)=x"-3.
) Find the quw\%on oF  the 7L0v19,ur} e 1o
5@ I, Find #/(x).
By PO\V‘} a, '\0/()()::' R x
&eﬁgi Find #/(2).
’F/(Q) = g(i}: Y

Step 3: Find #(2)= 2% 3=2Y4-3=|

Lx) ot Xx=2

5*6@ Y. Point- 5!0()( Formala
- (D= #12) (x-2)

y- | = Y (x-2)
y-1= Ux-2
+] +)
y= HUx -7

Ex 3. Qetermine what 1‘?(x) S g?veg
i (@+h)*@th) =
h0 h

lim ﬂx—ﬂn) -£0) _ ¢4 x) Lt x= Q.

h=0 h lim f(2th)-$(2) _ p/
h>0 h = #702)
(2= (24 )+ (24h)°

Let X=2th

2
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T(LT™N) ~\&'NJ "~ V7 e
Let x=2th
£(x)= X+ X
Checlt Hhat £(2) is actually 12,
$(2)= 2%+2%= 8+ 4= 12
T Unow £0x)= x4 x2 So F1x)=3x + 2
wky? Inq fufurc
lesson T soy Why



