5/2/07

Math 124 Lecture notes

Announcements & Reminders:
Work on Week 6 Hwk pbls. Bring questions to quiz section Thursday

Final exam: Saturday, June 2" 1:30-4:20 in KNE 210. More info: link on website.
Deadline for petition: May 11",

Section 3.6: Implicit differentiation
Preparation:

1) Suppose W= 6* + 5c Then b= 3G¥ + 5.
Note: Here, by ¢l mean the derivative of y with respect to x, i.e. % The latter notation would

be better than the prime notation, because it makes it clearer which letter is the variable.
However, it is more cumbersome.
Consider the derivative of y*7.

f Intermsofx, thisis & 6= o+ 507 =7 o+ 50°(3¢f + 5)

1 Intermsofy, thisis & 8= 7ofustor, in the other notation: Q% W = 7¢F %)

In both, we use Chain Rule.
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depends on x via some relationship.
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Since we have a product of two functions of x, namely x and e’, we must use the Product Rule:

WP 6= P+ 0P = 1+ (Foex ‘P + o Fome



When is all this useful?

Suppose you have a curve given by some equation in x and y and you cannot solve fory in terms of x (or
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point.

What to do?

METHOD of Implicit Differentiation:

We cannot write y as a function of x explicitly, but we can think of it as an implicit function of x, via the
given equation.

Further, if two things are equal, then so are their derivatives. So:

STEP 1: Take the derivative of both sides of the equation with respect to x, treating any part containing y
as practiced above (using Chain Rule).

You get an equation involvingx, y. Y R & Q
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If y is actually a function of x and you can actually determine the formula for y in terms of x, replace it in
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depending both on the variable x and on the implicit function y.

STEP 3: If you need to evaluate the derivative at an actual point (a,b), then replace x=a, y=b into the
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EXAMPLES:
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Here, the variable is x and we consider y as an implicit function of x.
Step 1: Apply derivatives to both sides :
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Then evaluate them:
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We can express y in terms of x from the original equation:y= + 1 - SO replacing, we get:

Example 2: Find the eq. of the tangent line to the curve:

/5 (o + «) = « 3= Ye) at the point Z,
(if curious, you can see a graph of a portion of this curve in the hwk problems from section 3.6)

Here, there is no way to solve fory in terms of x (or even vice versa), so we have no choice but to use
implicit differentiation to compute yQ

Apply derivative (with respect to x) to both sides of the equation:
Q Q .
To evaluate these derivatives, we need Chain Rule on the left hand-side and Product Rule on the right:
Q Q . Q
CcOoS W+ W ,—(A)+(,0=,—002 (;ii(.‘\)"'(;k)z,—‘COS‘
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coso+ @ 1+ cee= 20umdi o + @  sin(0)
Now solve for yQ
COS W+ O + ¢¥sin @ = 200F8i ® Ccos W+ o cEe
COS O+ W + CFSin 0 = 2068i ® C€OS W+ & Gxe

. COSX+Y + GFsin

Y= 20% @ cosat o
Plug in x=~ and y=0 to calculate yCat the given point: —— A0 +0sin A cos(h)
§ 1N x= y= y & POINL: 5 (0)& A cos At0 cos (A)

Using: point (A,0) and slope -1: the equation of the desired tangent line is: = @+ A

Reading Look in text atother examples, especiallhe end of this section abhow to uselmplicit Diff to
compute derivatives of inverse trig fcts.



