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Math 241 − Calculus III Midterm 2 Exam Review

3. A tiny spaceship is orbiting a path given by x2 + y2 = 4. The solar radiation at a point (x, y) in
the plane of the orbit is f(x, y) = xy + 2y.

Use the method of Lagrange multipliers to find the maximum value and minimum value of so-
lar radiation experienced by the tiny spaceship in its orbit.
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5. Let f(x, y) be a differentiable function on the disk {D : x2 + y2 ≤ 400}, where:

(I) f(x, y) = 19 for every point on the boundary of the disk x2 + y2 = 400

(II) f(0, 0) = 7

(III) f(x, y) has only one critical point which is at (−1, 2)

Decide which statement is true:

A) f(−1, 2) > 7

B) f(−1, 2) < 7

C) f(−1, 2) = 7

D) Not enough information is given
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6. Consider the function f(x, y) = x3 + y3 + 3xy

(a) The critical points of f are (0, 0) and (−1,−1). Classify them into local minima, local maxima
and/or saddle points

(b) Based on your answer in (a), identify the correct contour diagram of f
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7. Find min/max of f(x,y,z) = 3x2 + 8y2 + z2 - 2z defined on the domain x2 + 4y2 + 2z ≤ 8 and z
≥ 0

(a) The domain is (select all that apply)

I) open

II) closed

III) bounded

IV) unbounded

(b) Where are the critical points inside the domain? Evaluate the function value on these points.

(c) What is the minimum and maximum on x2 + 4y2 + 2z = 8?

(d) What is the minimum and maximum on z = 0?

(e) What is the global minimum and maximum of the whole domain?
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8. The vector field F⃗ = ⟨2xy + 2x + y2, 2xy + 2y + x2⟩ is conservative. Find a potential function f
for F⃗ (a function with ∇f = F⃗ )

9. Let S be the surface parameterized by r⃗(u, v) = ⟨v cos(u), v, v sin(u)⟩ for 0 ≤ u ≤ 2π and
0 ≤ v ≤ 1

Mark the picture of S below
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10. A particle moves along the upper part of an ellipse in the xy-plane that has its center at the origin
with semi-major and semi-minor axes a = 4 and b = 3, respectively. Starting at (a, 0, 0) and
ending at (−a, 0, 0) and subject to the following force field, what is the total work done?

a

b

î ĵF⃗ = (3x− 4y+2z) + (4x+2y− 3z2) + (2xz− 4y2 + z3)k̂

11. Find the work done by the force field below in moving an object from (1,1) to (2,4) (HINT: Check
if the vector field is conservative).

F⃗ (x, y) = ⟨6y
3
2 , 9x

√
y⟩




