MATH 253 Name: SolvTonNS5
Quiz 6 Due at 5 pm on March 5, 2021

Instructions: (15 points total — 5pts. each) Show all work for credit. You may use your book, but no other
resource. GS: Scan FOUR pages for your solutions.

1. Consider the function of two variables f(z,y) = 25 — 2 — 4y and its contour plot for various levels k.
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(a) Compute the gradient V f(—3,2), and plot V f(—3,2) with its tail at the point (—3,2).
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(b) Focus now on the contour f(z,y) = 0 which contains the point (—3,2).

i. Give a parameterization r(t) = (z(t), y(t)) of this curve. A complete answer gives both the
vector function r(t) and the domain of values for ¢.
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ii. Give the tangent vector r'(¢) at the point (—3,2) shown as a black dot.
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(c) Without doing any work at alf; fifd the varue of the dot product of the tangent vector at (—3,2)

and the gradient vector V f(—3,2). Succinctly, explain your answer.
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(d) Now show all work justifying your previous answer. il ST Se= X & 43
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2. Consider the two surfaces (I) and (II) given below:

(D) g(z,y) =2z eV (II) 2*—ysin (71%> — 35

It is easy to check that the point (3, v/2,6) lies on both surfaces.

(a) Consider the two tangent planes to these two surfaces at the point (3,1/2,6). Explain clearly and
precisely how you would find the normal vectors to the two tangent planes.

For (I), I find the normal vector by ....
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For (II), I find the normal vector by .... J
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val(z,a,6).

(b) Find the equation of the tangent plane at (3,v/2,6) for the surface given by (I).
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3. Consider the contour plot for the smooth function z = f(z,y) displayed below.
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(a) At the red point (2.6, —0.7) shown, draw a vector pointing in the direction of V f(2.6,—0.7).
(b) Consider the black point (1,2) shown in the contour plot. SR O& O‘Mf’ﬂ. s
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(¢) The function f(z,y) has (at least) one saddle point at (a,b). Give the coordinates (a,b) for this
saddle point and then justify why this is a saddle point for f(z,y).
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(d) Suppose a negatively charged particle is placed at the black X at (—2,0), an% that f(z,y) gives the

charge of a plate in coulombs. Sketch the path the negatively charged particle on the plate.
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