Practice problems: Gradient, directional derivative

1) Find the directional derivative of f(z,y) = e®siny at the point (0,7/3) in the direction
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2) Recall the problem on last worksheet involving an electric potential of V' (z,y, z) = 512 —
3zy 4+ zyz in a region of space. a) In which direction does V' change most rapidly at P? (b)
What is the maximum rate of change at P? (You don’t need to simplify your expression in

(6)) P=Plo, /5 ~3/5)
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3) Find the equation of the tangent plane to the surface z +y + 2z = e** at the point (0,0, 1).
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4) Are there any points on the hyperboloid 22 —y? — z? = 1 where the tangent plane is parallel
to the plane z =z +y? (g, 7"M3en+ ’{)!d-n& © harerbs o fes norna
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5) Suppose that the directional derivatives of f(x,y) are known at a given point in two non- a E |
parallel directions given by unit vectors & and ¢. Is it possible to find V£ at this point? If so, |

how would you do it? The uses o [Jifile | [ hear Ql?;ejéf .
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