MATH 20E MIDTERM I WINTER 2013 NAME: Mdm@ SECTION:

NO BOOKS, NO NOTES!! (except for one hand-written ‘cheat sheet’).
Justify your answers! Show your work!

l' O 1. (a) Find an equation of the plane tangent to the hyperboloid x2? + y* — 222 = 18 at (2,4, —1).
(b) Where does the tangent plane intersect the z-axis?
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\. O 2. Let G(z,y,2) = xy?i + x2j + xyk.
(a) Compute div G =V - G.
(b) Compute curl G =V x G.
(c) Is the vector field G a gradient field? Why, or why not?
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) 3. Let f: R = R with Vf(1,2) = (4,3) and f(1,2) =2

(a) Calculate the directional derivative of f at (1,2) in direction of the vector (—1/v/2,1/v/2).

(b) Let ¢ be the level curve of f through (1,2), i.e. f(c(t)) =2 for all ¢ and ¢(0) = (1,2). Find a vector

which is parallel to ¢/(0). Hint : Calculate 4 (f(c(t)) via two different methods.
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4. Let f: R? — R? be the function given by f(z,y) = (ze¥, y/1).

(a) Calculate its derivative D f(1,0).
(b) Find a good approximation of f(1.01,.02).
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