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MATH 241 Spring, 2010 Exam #2 Name: :

For full credit you must show sufficient work that the mep’{lod of obtaining
your answer is clear. There are 100 points. -

1. {15 points) Suppose z = f{z,y) and you have the following information:

F(L=2)=5, f(1,-2) =3, f(1,-2)=1.

a. DBstimate f{0.9,-2.5) as accurately as possible using this information.
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b.  Give an equation for the tangent plane to z = f(z,y) at the point
(1,-2,5).
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b. "How can you be certain that (I) is NOT the contour diagram of a plane?

(Hint: if z = az + by + ¢, with a, b and ¢ constants, what are %;— and az ?
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3. (85 points) Suppose W = h{z,y,2) = 2% + In(l + 2y}, = = %, y = s sin(st) MM

and z =4 12, | 2
a. Compute gradh = Vh in terms of z, y and 2 W"”
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b. Compute the directional derivative D
the direction of a = (2,2, -1).
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d. Which level surface for w (or h)is the point Q{1,1,— én’f ive an

equation for the tangent plane to this lev el surface at Q
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e. Oinpute 5;» In terms of =, y, z, s, and ¢, using the multivariable

chain rule. 9 9& 7 Q > '&W M
Ao QuEX , I Lg »LELEZ 2 A 5
;;é - X S @(@ &'S" o2 =

= G- (35 + X (lmldy £+ 2 5»9%;{)
fv‘-)g’vi W%ﬁ
v 2 (O)




4. (25 points) Let f(z,y) = zy? — 62% — 3y*. _
a. Find all relative (local} maximum, minimum and saddle points (and say
which is which) that lie inside the mrcle z? +y* = 64. You may use the
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agrange muimplzer equatzens (there are three of them) to
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5. (12 pomts) The diagram shows level curves for the height of a surface z = flz,y)
above the zy-plane.
a. If a small, smooth bead is gently placed on the surface over each point P,
Q. and R, sketch the path it will roll, until it exits the scene {or state that
it does not roll anywhere).
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b, If the heavy curve represents a constraint g{x,y) = 0, explain why neither

(4. the absolute maximum nor minimum value of z = f (3: y) on or inside the

LT curve is found at R. Mark the point(s) S where these values might be found
AT according to the method of Lagrange multipliers. /
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%f@ Box in a 5maﬂ port;mn of t dlagram Where it appears that the magnitude p@;ﬁgﬁ
o7, of the gradient vector of f is the largest. In which direction does it point?
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