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Motivation Suppose we want to find targent lines

to a radius r circle centered at the origin.

· (ws@-sinG)
This circle hasequation

- r r

Multida
function !

2 Treat y as a
"local" function of x

E
to find derivations.



O Differentiate both sides of the equation , using the
chain rule to treaty as a function ofa

②Solve for :

(a) Put day torms on left side of egn,
dX

factor out

(b)Solve fordybydividing
both sidea i

:x +y chain rule !

2x +2y = 0



=> Ly = - 2x
for yo
-

=>Seudsonarferentiation
so the tangent line through (200 , van@ has

slope Into

sloperust = -. % Isa

Eg Find dy for the curve given by using+y
: 4x+

sing)+ = 4

3xsin
y
+x Los

yd+= 4



(x
cosy

+ 1) = 4-3xSingSocloproaI
Problem Find ywhensing o u

Derivatives of logs
Recall log(x) is inverse to ex (i

.
m . log = loge= In)

logy (*) is inverse to b *

The for
y
= logx
,=Differentiating bothsa



=>
=> de = for o

i
.n . log(x)= fo x>0

·

If
y
: logyX , then bu = x

. Applying log to both sides,

y logb = log x

y=y
Thus logg (*):Togy for 0.
- logeb



If y
= b

,
then log y

= x logb. Differentiating,

= log

-> y log

i
.n. b = logb)b

We just employed a new technique !: Logarithmic differentiation :

y
= f(x) => logy = g(x)logf(x)

=>i = g(x)logf(x) + gf(x)



=>dyf((glogf)

* y = x
*

= log y
= xlogx

↓ dylogx+ I lo

=* (1 + log)


