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§3.7 Implicit Differentiation -- A Brief Introduction -- Student Notes

Find these derivatives of these functions:

y =tan x) y =sin(x) y=e
gx—(tan(x))=§6€;7’ & fx-(sin(x))= cos (%) %(e’): e

Write the inverses of these functions:
y=tan(x) y =sin(x) » y=e*
X = ofroon (\1) X 2 o C B (\/) X:\n(\i)

How would we find the derivatives of these inverse functions? ———P Good. Question . .
4 (arckon (y)) 4 (resin () ) dtnly)
dx dx dx

Let’s look at a brief introduction to Implicit Differentiation so that we can find the derivatives of these three inverse functions.

Up to now, we have worked explicitly, solving an equation for one variable y in terms of another variable x. For example, if you
a :

were asked to find Ey for 2x* + > =4, you would solve for y and get ¥ = +v4 —2x? and then take the derivative. This

derivative requires the use of the chain rule.

Sometimes it is inconvenient, difficult or impossible to solve for y. In this case, we use implicit differentiation. It is imperative to
note that anytime you see a y-variable you must think of y as a function of x just as in the notation: y = f (x) . Since I do not know
the explicit form of f{x) I will apply the chain rule to indicate it’s derivative.

Differentiating with respect to x:
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Practice: ; 1. i<—~3y2 =x* +5> 2. é_( YV -Ty= COS )3
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Let’s return to our 3 inverse functions and use implicit differentiation to find thexr derlvatlves Ax - g 4 =4
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O\M ___L-—-— Derivatives of some important Inverse functions (MEMORIZE THESE).
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arctan{tan x) = tan(arctan x) = x
arcsin(sin x) = sin{arcsin x) = x

arctanx=tan"x &

Note: . .
arcsinx =sin" x &

Practice: Examples using the derivative rules we just found and applying rules we already learned: ChaiN RULE
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