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3.6 11 Please hand in #s 49, 50. #50 requires some sort of grapher
capability, either with a hand-held, or with a free grapher online.

3.6 IMPLICIT DIFFERENTIATION

Sometimes an equation gives a relationship between x and y that does
NOT give y as a function of x. Consider the circle of radius 5, centered

at the origin:
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x>+ y*=125

When we solve for y, we get two expressions (A plus and a minus
version).
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Even though y is not strictly (explicitly) a function of x, we can say some
things about the rate of change in y with respect to x.

Using the Chain Rule, and viewing y as an implicit function of x, we can
still differentiate and find an expression for y' = dy/dx.
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So b5 do it exploeitl
y = \‘ ng-xt = (zs'~x")*' '

—_— v' (‘LS-— ") (1")

oeT|CEé ﬂ"

= THe SAME
él L5 =X f >

Se
g PR ' K-
974

<~

Feb 16-12:44 PM



110215-3-6.notebook February 15, 2011

This implicit differentiation technique allows us to say a /ot about curves,
even when it's impossible to solve for y explicitly.

s : . . dy
(a) If x~ + y= = 25, find —.
’ dx

(b) Find an equation of the tangent to the circle x* + y* = 25 at the point (3, 4).
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(a) Find y' by implicit differentiation. 4

(b) Solve the equation explicitly for y and differentiate to get y" in
termsof x. . N g (

(c) Check that your solutions to parts (a) and (b) are consistent by
substituting the expr e?smn for y into your solution for

part (a). No i
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3 ) =0
38. (a) The curve wit —i" {y - +
x?P—2x3 4+ x? 3
t =2 +\ =0

has beén likened to a bouncing wagon. Use a computer

algebra system to graph this curve and discover why.
(b) ’ — ' i

tangent lings? Find the x-coordinates of these points.

\
o) »‘S £h7

egnd ==2-y3+y2—y5=x4—2-x3+x2
IR RN TP I

prplicitplog(egrd) x =—10 .10, y ==10 .10, color = biue, thickness = 3, pumpoints = 100000, gridlines = true)
)< i e R Fﬁ&

Gyty” 29y - S’y Lyl day \IL

-10 -5 3 10
/. W6 4 S
n = 1 ’3..5

N g g\ TRy

Where ane heriaonda?
y'=0 == \
Y- by +2x =D N \
= gy(a-1xs) =0/ | \
=2 2y (2% —I)(sc— l'/
= x=0,5 |

—

Feb 16-9:33 AM



	Page 1
	Page 2
	Page 3
	Page 4
	Page 5

