
How to differentiate tanଷሺ𝑒ଶ௫ሻ? We will use the chain rule twice.
ሾtanଷሺ𝑒ଶ௫ሻሿᇱ ൌ 3 tanଶሺ𝑒ଶ௫ሻሾtanሺ𝑒ଶ௫ሻሿᇱ ൌ 3 tanଶሺ𝑒ଶ௫ሻ secଶሺ𝑒ଶ௫ሻ ሺ𝑒ଶ௫ሻᇱ

ൌ 3 tanଶሺ𝑒ଶ௫ሻ secଶሺ𝑒ଶ௫ሻ2𝑒ଶ௫

Ex: ሺ𝑏௫ሻᇱ ൌ ൫𝑒௫ ୪୬ ௕൯
ᇱ
ൌ 𝑒௫ ୪୬ ௕ሺ𝑥 ln 𝑏ሻᇱ ൌ 𝑒௫ ୪୬ ௕ ln 𝑏 ൌ 𝑏௫ ln 𝑏

Implicit differentiation: 
Suppose 𝑦 ൌ 𝑦ሺ𝑥ሻ and 𝑓ሺ𝑥,𝑦ሻ ൌ 𝑔ሺ𝑥,𝑦ሻ for all 𝑥.
We can differentiate both sides with respect to 𝑥:
𝑑
𝑑𝑥
⎯⎯⎯ሾ𝑓ሺ𝑥,𝑦ሻሿ ൌ

𝑑
𝑑𝑥
⎯⎯⎯ሾ𝑔ሺ𝑥,𝑦ሻሿ

Ex: find 𝑦′ in terms of 𝑥 and 𝑦, provided that
𝑥ଶ െ 3𝑥𝑦 ൅ 𝑦ଶ ൌ 5
Find the tangent line to this ellipse at ሺ1,4ሻ.

Ex: find 𝑦′ in terms of 𝑥 and 𝑦, provided that
2ሺ𝑥ଶ ൅ 𝑦ଶሻଶ ൌ 25ሺ𝑥ଶ െ 𝑦ଶሻ
Find the tangent line to this figure-8 at ሺ3,1ሻ.

Use the command ContourPlot on Mathematica to graph an equation.
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