
imgur.td-ffeeatiation-EI.FIthe cognation of the tangent
line to

y = y
'
+ sey + of at a

= 1
, b. = ?

Note that weconnoLd.s@foryinteemsofxhere.Use
implicit differentiation here , i.e. differentiate

both sides

fod±yT
with respect to ✗ and use chain sale .

(b) = ¥(y>+ say + is) → {outer : f-G)=Pinner: y
a

key step
-¥8 +(1-y + sedge) + 3×2

= TÉ⑤Éy + say' +3×2j= (y-1372%-35¥
or I =3y+É2 ← soke for y'



Examplea.it#
⇒ IG-3¥ = 5+3×2*a. e-÷ : ÷:÷:÷.so

, y = y
]
-1 Dey +

of

⇒ = y3+y/→I m-

⇒ y3 = -I ⇒ y =
- I

so
, we are find tangent die at

C1,-D-

Thus
, y

'
= (-1 -1 3. F)/ (1- 3C-15- Ci))

= - 73 '

so
,
to find the tangent line : y =

-Ix +b .
To find

ccoscx),

b. plus in CKD : .¥)
⇒ -1 = - 3-a.) +b ⇒

b = - I -12g = -§

Then
, the tangent line is : y =

-Ix -§



T.IE?%FaYabe%de-pointontheoxlex2-s2--t- 1

i
@ End in eooaton of +not

" at

"¥-#;÷÷µand
y20

• First find y 20
and se = 45

y2+C¥J=1 ⇒ y
'
+ EE =L ⇒ y

= -13g
• Find the slope at Chs , %)

: Implicit differentiation .

Gets)=¥⇐)
⇒ 2x + Ly y

'
= 0 ⇒ y

'
=
- xly

. only valid for y-1-0



Tangent lie to circle

so
, y

'
=
-say ad at CF ,E) , y

'
= - %÷= -4-3

• Last finding equation of target
line :

y =
- Igxtb

plugging in (¥, ¥ ) to find
b :

¥ = - F.
'

¥-1b ⇒
b = ¥-1 = ?÷=§

so
, tensest lie

at CSI , §) to the code ✗2+5--1 :

y= -4-3×+55



Tangent die to axle at an arbitrary point Coco,%) .

④ End the target line at Coco,%) to x2-15=1 :

y
'
= -74g ⇒ y

'
= →↳Iyo for yo -1-0

and He equation of tangent die at cxosbo)satisfies:

y
= - ago ✗ +

b

2

⇒ % = - ¥0 >↳ +b ⇒ b. = Do -1¥ ⇒b=%%
= Hbo

so, equation of tangent lie is :
y = -0¥ .sc. + % for yo -1-0 ; x= -1-1

at is -0



contd.sc?tyZ-1
Note that we can omit doom :

9=-75×+15. as

y yo →
✗ Xo =L

It 90--0 , we get
xxo= I

⇒ x= -1-1

So, He general implicit equation of
target line is :

9%-1×7--1 at Cairo ) to
Ñ+5=1 .



Eqnatim.fnormallie.TK
normal lie is perpend .

-

color to tangent line .

Slope of normal lie
= -Im where

,

m is the slope of the tangent
line

curve

-8¥ Find the equation of the normal lie
to the

canyonelk
= Sy + x2 at (0,33.

• Find the slope of tangent lie → Implied diff .

• End the slope of normal line →
- In

• Find the equation of the line→ y = -tmxtb



%E7.EE?ns--ente-:ddzCieI9--dd-I3s+x?)
⇒ Ly y

' e2× + 52 em
=3 y

'
+ 2x
-

⇒ §Fye2x-3) = Zoe - y22e↳c

⇒ y
' = @x - 25¥)/ (zye→c

-3) T0①
so,
at co>3) , y' = -18/3 = -G

p
plugin (0,37

• Slope of normal
line is %

• egeetioa of normal line : y = f-
✗+b

⇒ 3 = b

⇒ y = f-K-13



Éby implicitly differentiating :

ton (sega) = 3x+y2

⇒ ¥f1D =ddzcsx +⇒

⇒ see
-Gai) .dz#I?--

3 + Ibo '

⇒ seeKaye) ( ya + x2 yes 1)
=3-1 295

⇒ s¥+É3_=+2ss'_
⇒ • =÷÷÷⇒



n


