Calculus 1 Section 3-10: Implicit Differentiation

Question 2
Let the equation of a curve be defined implicitly by:
23+ = 6ay

d
(a) Use implicit differentiation to find d—y
x

(b) Find the slope of the tangent line at the point (3, 3).
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Calculus 1

Section 3-10: Implicit Differentiation

Question 2 - Solution

We are given:

3 + 3 = 6zy

(a) Differentiate both sides with respect to z:
Left side: J p p
3 3 2 24y
il il =3 3222
2 (@) + - (y7) = 327 + 3y" =

Right side (Product Rule):

d d
—(6zy) = 6222 + 6y

dx dx
Now equate both sides:
322 + 3y2@ = 63:@ + 6y
dx dx
Bring like terms together:
3y2% - 6I% = 6y — 322
Factor out j—;’:
(3y2 — 6x) % = 6y — 322
Solve for gz:
dy 6y — 3z?
dr 3y? — 6x
Simplify:
dy 2y — x?
dr y2 —2x

(b) Evaluate the derivative at (3,3):

Substitute x = 3, y = 3:
dy 23)-3> 6-9 -3
A - R .
dr 32-2(3) 9-6 3 1]
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