Bob Brown, CCBC Essex                      
Math 253 Calculus 3, Chapter 13 Section 7  Completed
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Exercise 1:  Graph 
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.  Zoom in near the point P = (1 , 2 , 5).
with(plots):
f:=(x,y)->x^2+y^2;
(i)  plot3d(f(x,y),x=-5..5,y=-5..5);
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(ii)  plot3d(f(x,y),x=0..2,y=1..3);
[image: image3.emf]
(iii)  plot3d(f(x,y),x=.9..1.1,y=1.9..2.1);
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Close to P, the graph of f looks like a plane.


.

Of course, 
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 is not a plane.  But we can determine a plane that is tangent to the surface at P or at another given point.

Tangent Planes
So far, we have primarily represented surfaces in space by equations of the form

z = f(x , y).  In the development to follow, it is convenient to use the more general representation F(x , y , z) = 0, which is a level curve of the function w = F(x , y , z).

For a surface S given by z = f(x , y), you can convert to the general form by writing

z = f(x , y) as



and then defining F as
  F(x , y , z) =
Def.:  Let F be differentiable at the point P = 
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 on the surface S, where S is given by F(x , y , z) = 0, and such that 
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1.  The plane through P that is normal to 
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 is called the


2.  The line through P having the direction 
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Theorem:  Let F be differentiable at the point P = 
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.  An equation of the plane that is tangent to the surface S at P, where S is given by F(x , y , z) = 0, is



Exercise 2a:  Determine the equation of the plane tangent to the surface at P in Exercise 1.

F(x , y , z)   =   f(x , y) – z   =
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Thus, the normal to the plane (and to the surface at P)  is  
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Equation of the tangent plane:


Exercise 2b:  Graph the surface and the tangent plane to the surface at P with Maple.

g:=(x,y)->2*x+4*y-5;
plot3d({f(x,y),g(x,y)},x=-5..5,y=-5..5);
[image: image23.emf]
Exercise 2c:  Determine parametric equations for the normal line to the surface at P.
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     is a



     for the normal line.

Parametric equations for the normal line through P:

Exercise 3 (Section 13.7 #37):  Determine an equation of the tangent plane and determine parametric equations for the normal line to the surface xyz = 10 at the

point (1 , 2 , 5).
Let F(x , y , z) =


Then, 
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and 
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Equation of tangent plane at P:




Parametric equations of normal line through P:
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