Math 200 - Test 3 Oct 31 2018

Question 1: Find an equation of the tangent plane to z = x? + In(x — 2y) at the point where x = 3 and
y=1.
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Let 20x,y)= x +Au(X2y).
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Question 2: Use a linear approximation to f(x,y) = y + sin(x/y) at the point (0,3) to approximate
£(~0.1,3.2) .
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Question 3: Let w = x + 2y + 2% where x = u/v, y = u®* +In(v) and z = 2u. Compute By at

(u,v)=(-1,1).
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Question 4: An ellipse has parametrization x = 2v/2cos(t), y = v/2sin(t) where 0 < t < 27, Let
T(x,y) = xy — 2 be the temperature at point (x, y) on the ellipse. Determine the maximum and minimum

temperatures on the ellipse.
e = X ‘9— A

: dT : .
(Hint: what does I equal at a maximum or minimum?)
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Question 5: Find the directional derivative of f(x,y) = e%sin (y) at (0, 7/4) in the direction of v = (—6, 8)
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Question 6: Find all points (x, y) at which the direction of fastest change of f(x,y) = x>+ y2 — 2x — 4y is

(1,1) .
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Question 7: Find the equations of the tangent planes to the surface
sin (xyz) = x+ 2y + 3z

at all points at which x =2 and z =0 .
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Question 8: Find the minimum distance from the cone z = /x2 + y2 to the point (—6,4,0) . Explain why
the solution you found does indeed correspond to the minimum.
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Question 9: Find all critical points of f(x, y) = 4xy — x* — y* and classify each as either a local maximum,

local minimum or a saddle point. Carefully calculate all required derivatives and keep your work organized.
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