Lesson 19

How can we find derivatives of implictly defined functions?

Quick Check

1. Find the point(s) on the graph of the equation x? + y?> = 25 whose z-coordinate is 4.

Bl

2. How many points have the z-coordinate equals zero, = 0, on the graph of the

equation y4 — yz — z2

B

3. Find the slope of the tangent line to the graph of the function f(z) = (2z° + 1)? at
r = —1.
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Implicitly vs Explicitly defined functions

Explicit Form Implicit Form
y=1/x ry = 1
y:mondy:—m 332‘|‘y2:1

< Solve for y z° + y° = 6zy
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Implicitly vs Explicitly defined functions

Yy y Yy

y> — z + 1 = 0 defines y = v& — 1 and y = —+v/x — 1 implicitly.
[f(z)]? — z + 1 = 0 defines f(z) = vz — 1 and f(z) = —vz — 1 implicitly.
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Implicit Differentiation

y=1/x ry—1=0
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Implicit Differentiation

f(x) =+vz—1and f(z) = —vVz —1 f(x)]? —z+1=0
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Implicit Differentiation Practice

Find the derivative using implicit differentiation method.

Examples
1. 23 —zy+y? =4

2.y +y? — by — 2% = —4
2

d*y
3. Find —= if 42 = 23
dx? J
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4. 5y* + siny = x>

5. sinx + 2 cos(2y) = 1

2

d
6. Find —2 if 422 — 22 = 9
dx?

7. Find the slope of the curve
y* =y — z? at (0, 1). Check by
graphing.
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Orthogonal or Normal Lines

Find the tangent and normal to the ellipse ? — zy + y? = 7 at the point (—1, 2). Sketch
the graph along with tangent and normal line through the given point. Does the sketch

verify your algebraic solution?

General Power Rule - fractional exponents

y=aP/1 — yl=gP
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