Sec. 14.4:
Tangent Planes and
Linear Approximations




What We Will Go Over In Section 14.4

1. Tangent Lines and Linear Approximations
(Calc. I version)

2. Tangent Planes and Linear Approximations
(Calc. Il version)



1. Tangent Planes and Linear Approximations (Calc. | version)

Calc 1 Version...
At what points on its graph is f (x) differentiable?

Graphically...
f (x) 1s differentiable at a point if when you zoom in to the graph of f
at that point, the graph looks like a straight line.

Algebraically...
f(x) is differentiable at (a, f(a)) if lim 227 eyists.
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1. Tangent Planes and Linear Approximations (Calc. | version)

Calc 1 Version...

Linear Approximation...

If f(x) is differentiable at (a, f(a)) and L(x) is the equation of the
tangent line to f at that point, then f can be approximated by L near
x=a. (l.e. f(x)=L(x) If x Isnear a).




1. Tangent Planes and Linear Approximations (Calc. | version)

Ex 0: Find the linearizationto f(x) = +/x at x = 9, then use the linearization to approximate

V10.



1. Tangent Planes and Linear Approximations (Calc. 111 version)

Calc 3 Version...
At what points on its graph is f (x,y) differentiable?

(a) (b) (c)



1. Tangent Planes and Linear Approximations (Calc. 111 version)

Calc 3 Version...
At what points on its graph is f (x,y) differentiable?

Graphically...
f (x,y) Is differentiable at a point if when you zoom in to the graph of
f at that point, the graph looks like a plane.

Algebraically...

|7

If z= f(x,y), then fis differentiable at (a, b) if Az can be expressed in the form

Az = f; (a,b) Az + f, (a,b) Ay+e1 Az + &2 Ay

where ¢; and 2 — 0 as (Az, Ay) — (0, 0).



1. Tangent Planes and Linear Approximations (Calc. 111 version)

Calc 3 Version...
At what points on its graph is f (x,y) differentiable?

Graphically...
f (x,y) Is differentiable at a point if when you zoom in to the graph of
f at that point, the graph looks like a plane.

Algebraically...

If the partial derivatives f, and f, exist near (a, b) and are continuous at (a, b),

then f is differentiable at (a, b).



1. Tangent Planes and Linear Approximations (Calc. 111 version)
Calc 3 Version...

Linear Approximation...

If f(x,y) is differentiable at (a, b, f(a, b)) and L(x, y) Is the equation
of the tangent plane to f at that point, then f can be approximated by
L near (a,b). (l.e. f(x,y) = L(x,y) when (x,y) isnear (a,b)).

h) (C)



1. Tangent Planes and Linear Approximations (Calc. 111 version)
Derive formula for equation of tangent plane to a 2-variable function
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1. Tangent Planes and Linear Approximations (Calc. 111 version)

Ex1:

Find the tangent plane to the elliptic paraboloid z = 2z? + 3* at the point (1, 1, 3).



1. Tangent Planes and Linear Approximations (Calc. 111 version)

Ex1:

Find the tangent plane to the elliptic paraboloid z = 2z? + 3* at the point (1, 1, 3).

Figure 2

The elliptic paraboloid z = 2z? + y? appears to coincide with its tangent plane
as we zoom in toward (1, 1, 3).




1. Tangent Planes and Linear Approximations (Calc. 111 version)

Ex1:

Find the tangent plane to the elliptic paraboloid z = 2z? + 3* at the point (1, 1, 3).

Figure 3

Zooming in toward (1, 1) on a contour map of f(z, y) = 2z + y*
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1. Tangent Planes and Linear Approximations (Calc. 111 version)

Ex 2:

Show that f (z, y) = ze® is differentiable at (1, 0) and find its linearization there.

Then use it to approximate f (1.1, —0.1).



