Given a three-dimensional surface defined implicitly by F (x, y, z) =0,
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In our case F(x,y,z)= (x - 2)A2 + (y + 1)A2 + 22 -9=0

Let’s find gradient of F:
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Let’s find partial derivatives:
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Now let’s find denominator in the formula for normal vector(*):

F2+F2+F2=4(x—2)*+ 4@y + 12 + 422 =2/(x — 2)2 + (y + 1) + 22

So we can now write down the unit normal vector:
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Due to the statement of the question we should find normal vector at the particular point (2, 1, 4). So let’s
substitute its coordinates into the formula we obtained for normal vector:

q _ 1 _ . el 9= 0.2
n(2,1,4)—\/(2_2)2+(1+1)2+42{(2 21+ D4} = {024 == (0:2:4)
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