An implicit differentiation example!

23 January 2007
Here is a quick example of implicit differentiation, say we want dy/dz when we know
2*y® + zsiny = 0 (1)

We don’t want to solve for y, so we just differentiation the equation

d
e (%y® + zsiny) =0 (2)
Now, by the product rule
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and, by the chain rule,
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In the same way, using the product rule and the chain rule
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Putting all of this together
d d p
%(nyQ +asing) = 2wy’ + Qnyﬁ +siny + x cos yﬁ (6)
d
= (2xy® +siny) + (22%y + x cos y)ﬁ -0 (7)
Solve for dy/dz gives
dy  2xy®+siny

dr 222y + xcosy

Notice that the equation for dy/dz is linear in dy/dx and so is easy to solve, the equation
for y was not.
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