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Extra midterm practice Alex Macedo [email protected] This is part of our “extra credit”. I do not care so much about the exact answers. I care more about your idea behind each solution and that’s what I’ll be looking at, so show full work. By the way, “I don’t know” looks better than a completely wrong guessed answer, so be honest with your solution. 1. Consider the function f px, yq “



# 2 ´y 2 xy xx2 `y 2, 0,



if px, yq ‰ p0, 0q if px, yq “ p0, 0q.



(a) Show that f is continuous at the origin p0, 0q. f ph, 0qf p0, 0q and, likewise, fy p0, 0q. (b) Compute fx p0, 0q “ lim hÑ0 h (c) Show that fx and fy are continuous at the origin p0, 0q. (d) As in (b), show that fxy p0, 0q “ ´1 but fyx p0, 0q “ 1. (e) Show that fxy is NOT continuous at the origin by either computing lim fxy or showing that the limit does not exist. px,yqÑp0,0q



2. Consider the surface S given by z 2 xy ´ z ` y 2 “ x. (a) Find the distance between the tangent plane of S at p´3, 2, 1q and the point p´1, 1, ´1q. (b) Find the distance between the normal line of S at p´3, 2, 1q and the point p0, 2, 1q. 3. Let C be the intersection of the surfaces z`2“y`x



and



x2 ` 1 “ y ` 2x.



(a) Find a vector equation for the tangent line, T , to the curve C at the point p´1, 4, 1q. (b) Find a vector equation of the normal line, N , to the surface z`2 “ y ` x at the point p´1, 4, 1q. (c) Determine the angle formed by the lines N and T . (d) Find a cartesian equation for the plane spanned by the lines N and T .
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(a) Show that f is continuous at the origin p0,0q. (b) Compute fxp0,0q â€œ lim. hÃ‘0 fph,0qfp0,0q h and, likewise, fyp0,0q. (c) Show that fx and fy are continuous at the origin p0,0q. (d) As in (b), show that fxyp0,0qâ€œÂ´1 but fyxp0,0q â€œ 1. (e) Show that fxy is NOT continuous at the origin by either comput- ing lim px,yqÃ‘p0,0q. 
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