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ftx flxl-fiibl
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*'Ytt
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Derivative

2.1 Tangent Lines alxl R:rte of Clrunge

,rtrc r-ittiiiliil i iL:,rtLg'i'. tllrtt.ir-i' fr-; itltr.rlhi't iu{' r'r,'Lttlii.

Tangent Lines

First Approach
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fruhl fo"Iftwhl
frn)

I=Io X=}$th
Fh+ rn,.=f(tt)-ffxrl

r'- (L*)-Io
frwB-&'l

If we let ir : r - rg, then :r -+ rxo is equivalelt to lz -+ 0 aud

,. .1,.,.i,- l, ' -.1 .,,,)
i,,t.,r, iil,i ]:--

l;-+{l lr
il.l )

htr.= &



2017-t CALCULUS 246Y.1. Sec 006 Saturday 19 August 2017 Page 11

Y Tangent line

Secant line

/(*i

"f(t o)

. "f(rn)

iy -- ./'(r:)
+a 

- 
ry--I '{' 'r'(l

I

*l) .F .tr

Fig.rir,'1.1: Tlt,' .1,,1'){'r)t titi't;rtr,-'l,'itl litr,, ir: ii liriiii li:it;lri.,: rii i1,1-;111t iilrr,..

Y Tangent line

\ o*Trouirue
/{*n + fu,)

.F /r) - /{"0}
,ff .rrii)

?r - .i(*)

grn .- rg*h.

I

E

I

lt

Figure 2.2: The slope of the tangent line er,s a limit of slopes af secant lines
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Exarnple 1 Use Formula (2.1) to find an equation for tire tangent line to the parahola g : 12 + 1 at

the pr:int P(1",2), and confirrn the result agrees with that ohtained in Example 1.

in Example 1 using Formula (2.2).Exarnple 2 Compute the slope

r/tY
firl

ftrtoi r

&tr"ach'lh,.*ffit
=,lr. frz+r1 - zX *ar-ffi
=rft. Xt-l
trl x- I

zli, aGiTftl),rr ffi
*Z

.'. ${tnd&Str.corilf (trz) Io
u-2{--

k-rl
=2x

lr?)

!x
rl

t*h

fi (xr,Yil,t't

ffi=rr.(x-)bl
)

hr" =*Y;
--kn

l,raO

=ft^
h-i o

lt,ry
I +h) -f(

--L
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l- tir,i tlt,' -i,ri)r ,- rri'litr' l;ttl,.l'ltl il11r,- lr, f l!,, t'tll'\r, l/ : \'r til rii : l- .r',, -- +. iitlil .r'ir-1).

lrlta.* f(rr-rl-fftl

=/th,h.aO

=rft,hrao

=rt'
hqo

',IFil'-.&T
E$"ffi*fih, ,lET[ +{io

=&

-'. u)o h*o.

h+rr,

h+.n

xo= t,
\ =It,

&=!l

h-)o{ffi*{&
I

2{ro

_l
-l-

2-

,L
t+

.J-
6
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2.2 Tlre Dr,rrivative Flruc:tirin

2.:.1 Defiuition of The l)eliratir.p Frrrtrtiorr

Page 14

i ir,' i'rtt;r t jll l/ ,i,'fi ttlil i,i' Iiti,ir rt llrliir

o.fi,.i
f",, -]i,,,'i''' 

l't- i" r''
.-i, 1,

,tl- ,,,ii.r',1 rir, I ii,' ,I,)lititltt ,'i f' ,,rir-i-T- ,,|;iii .,. itt

fli,',l'rl.rtirll,,i .1' ir 1,,'ti, flrr ililrlt r,:i.1'.

l)11)(1'\s.

F'il ,it],,',ir,t'l ,;rtlr,'rrirli r'{,\l)i,.r r()./ iti ii.t )- ,:). ,tLr,i tiir, lf l,; lj Ltrl rli lrlu;rtii}l r)i lll{,

1-;lI,li'ltt iiti*' ll i7 - r'l rri .i : L

fix)=x'
f(xt =lrn ffx{l -fAt

haO lL

=.,(im 
(x+hlaxz

hqa -T
-- *.. #zri'.t"+t-h{o T
=,rt* ZX+[L

f{hfxi
#*roftx)-

{'(,1 -- z-

x"f x=tun

0\rrBfLt

on X: I ,f(l) =l .'.qlo (t, f )

,'. Srtrrr${SN"}r5 # 
l,rl), 

ni:drrrr/l\ =l &




