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2.5: Implicit Differentiation

Example 1:  Given the equation x* —4y—9x* =5, find d_y by
X

a) Solving explicitly fory. > _ S Vi
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Example 3: Find % for the equation x*y —2x°y®+x*-3=0.
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Example 4: Find (;_y for the equation ——-—-=1
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Example 5: Find j—y for the equation (x—y)* =y?.
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Example 6: Find dy for the equation x+cos(x y)=y
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Finding higher-order derivatives using implicit differentiation:
To find the second derivative, denoted 3 y , differentiate the first
x?
.o dy .
derivative i with respect to x.
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Example 7: for the equation x® —2x*=y.
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Example 8: = for the equation xy”—y=3.
RO e 'iD -*-C’D)
M M ?mu(\-
— N~ =
2
/)L'(%j.,(% N \6 A (’% 8o Cd
. " 3 -~ QS - i‘t‘é“ =
NI
2 =
o <X " -0

\a\‘ P73 au\N& ?5

w0

P e

Ly
Mg = — = o2

O Ty



B @ toaX'o -
=
a = —& —
A% G

Qodiads
X
VS

£\t N
i

(o9 = P

(g S

1\
g
\

\\
=
;i

Q\

I\
d




254

Example 9:  Find the equation of the tangent line to the ellipse 4x* +16y* = 64 at the point
2,73).
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Definition: Two curves are said to be orthogonal if at each point of intersection, their tangent
lines are perpendicular.
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Example 10: Show that the hyperbola x* —y®> =5 and the ellipse 4x° +9y° =72 are
orthogonal.
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