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4.2 notes calculus

Implicit Differentiation

L{?ok E.f[ figure 4.'{' o~ 3, d9xy =0
What is the equation of this function? X~+ '1 3

Does this graph have tangents?

How can we differentiate this function? N0 CLOE YET Ik
On this particular example we would have to break it into three
function pieces. These 3 pieces are not explicitly stated, thev
are defined implicitlv. Therefore the process by which we find
the derivative of such a function is called Implicit
differentiation.

Implicit differentiation 1s used when v cannot be written
explicitly as a function of x.

What does implicit and explicit mean? 5‘-‘-

SoLVE BrY
dont knsolghat §is taderms of x

Implicit differentiation — treat v as a differentiable function of x
and apply the rules of differentiation.
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Let’s start with a surprisingly simple concept. What is the
derivative of v with respect to x?
Answer: The derivative of v is ! dy

97 ax
Example: | = d )
Find dﬂ if v'=x ('5) (
J K -
Use the chain rnlc 'ﬂﬂ l

—oumdbw times deriv ms% 2y —1/ md 3
dv 1 =
s L - 2(Y)- ga I

a,g

dy/dx does not always have to be a tunctlon of x. Sometimes it
1s useful to have it be a function of y. Let’s read the paragraph
under Example 1.

%?‘:-t:;x
da _+ ) N

dx 2%
x> Hj -9 x Fmd‘f’ﬁ

204 %Q

3+ 3(Y Y- O‘E‘a M +Yty=0
A+ 3y -—-‘1[)(;5g '(\3\

2 -&35 3:,: a\x?x'q‘j O L‘ol“eeh
3y ';; 9% =40y )

dx,
2 (30 p0O= 2

dy S+ 9y
ax Iyt -Ax
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Implicit Differentiation Process:
1. Differentiate both sides of the equation with respect to x.
2. Collect the terms with dyv/dx on one side of the equation.
3. Factor out dy/dx.
4. Solve for dy/dx.

Ex.amples:
ﬂmd
= -y =8

=y B o4 -l

o ~loy ‘tﬂ

03;:EF. ﬁi‘ %%

T |

% if X txwoy=l
x>+ x(y) = (4) = \

Ay o = L% )
4 X="2Y
w - (2% -\-'5\
{%ﬁzy = (-x+24)
C
2x Yy
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#18.[:\'.4% if x*+y? =25

Find the lines that are (a) tangent and (b) normal to the
curve at the given point. @
\

298 = -2x
dy 2% dy X
5 3 -5

£Q of tangent line

6 s (x ﬁ'&\ E
Lj-\-'-‘-‘: i(’:.ﬁ? A’( (‘5)"1\ "[
- 7

£q@ of Novmd Line |

(t}w: -3 x-'sBI

L —

October 01, 2019
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We can also find higher order derivatives implicitly.

d‘}

Example: of 2x'-3y" =8

A 3-2%-
2oL
dg -(95‘

- 3')'&
d*y -
Ry t .

(A xy Y a
Y- X‘( ) /S il ~~b:,
~ 2 xy* ~X"

us

-
-

Rational Powers of Differentiable Functions: We can apply
the power rule,

SR ~
As we have shown before: —=V- 240
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Something more challenﬂfincrf‘)1

Find @ Qa3

dx "
( 9 x-3)
3 (‘2x-3)‘
?\r_a.x.:«.
dy

Find gf y=3 SiIl(JC)
)
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Exploration 1
X* +E 2yl = 4 "
) 2% +E_z‘ °|‘5)"$‘3) +Y (-2)] + 2(5\"’": O

2x + ‘ng‘i +-2y +25§'3= @]

=Ax %‘a +2y %‘ = -').x"l-zlj

%‘; (Fax+20) = -Ix 424

dy Lax42y  d,
I ® ey oo

@
:"—:. ‘ (5: X+C
® Le} x=0 N
X =Lxyauz Y

T 260yl ey =Y

g-gx-tc. (.5-‘-“;7.
=0+C -

2=C =xto

(x - yXx-y) =Y
(x-yy= y
x-s-:‘k‘l-
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