Worksheet on Implicit Differentiation

Find each of the following:
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1. Find d—y by implicit differentiation.
x

(a) 23+ bzy — 6zy® = 10y —y> +6

(xS + dzy — 6xy2)

dx
d d
3% + 5x—y + 5y — 12xy—y — 6y°
dx dx
dy dy dy o dy
S5r—= — 12xy—= — 10—= + 3y~ =
xda: xyda: dx + oy dx
d
(52 — 122y — 10 + 3y?) =2
dx
dy
dx

10y —y> +6
da:( y—y +)
dy 2 dy
10-2 — 322
dx ydx

6y® — 32° — by

6y — 3z% — by

6y% — 32% — by
S5x — 12zy — 10 + 33?2




(b) 2+ ,/xy =y (This one is a little harder because there are some necessary algebra

steps in the middle.)
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Note: This can be simplified all the way to Tu
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2. Consider the curve defined by 2% + 3xy + y? = 4.
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(a) Find d_y by implicit differentiation.
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(b) Find the values of y when z = 2.
2+ 3y -+ = 4
22+3Q2)y+y° = 4
A+6y+y° = 4
v +6y = 0
y(6+y) = 0
y = 0 OR y=-6

(c) Find the slope of each tangent line to the curve when z = 2.

At the point (2,0)
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(d) Find the equation of each tangent line when = = 2.
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