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Math 225: Quiz the Sixth
October 27, 2017

You have the remainder of the period to complete this quiz. You may use a calculator for arithmetic
only. i
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1. True or false. Give a brief justification in each case.

(a) Duf is a unit vector. [
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(b) The gradient vector of a function f at a point (a,b) is orthogonal to the level curve of f

at (a,b). — R
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(c) The gradient vector at a local maximum of f (z,y) is (0,0).
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(d) A ‘well-behaved’ function has four second derivatives.
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2. Find the directional derivative of the function f(z,y) = 2 4 2zy + ¥ at the point (2,1) in
the direction of the vector (3, —4).
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3. Let f(z,vy,2) = 522 — 3zy + zyz. Find the maximum rate of change at the point (5,4,3), and
the direction that it occurs in.
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4. Suppose that f(z,y) is a function such that |V f| = 4. Find Dy f if the angle between u and
Vf is % radians.



5. Suppose that a function f(z,y) satisfies fz = 22 + 2y. Give at least three possibilities for fy.
(Your possibilities should differ by more than just a constant).

P x?, 20, +96)
| g IV ,
f}:X2;2]/ ’ \)%:O*Zx+7§)

e ?sfsil'(t f{;r‘“&
= <x

(Z fo-?-; " I
'", Z(\/-e )y ’_/ ﬁ/‘(,

6. Find and classify the crltlcal points of f(z,y) =4+ 23 + 43 — 3zy.
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7. Use the gradient vector to find the tangent plane to thé surface zy + yz + 2z = 14 at the
point (2,1,4). (You may, instead; for partial credit; solve for z and find the tangent plane
this way).
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8. (Bonus) You can take either 0.5 EC for yourself, or 0 for yourself? and give 0.02 EC to everyone
else in Calc 3. Your EC score will be the sum of what you take and what others give you.



