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Math 290-3 Midterm 1
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Put a check mark next to your section:

Allen Canez
Peters

Instructions:

e Read each problem carefully.

Question | Possible | Score ¢ Wiltelegibly.
Bl e Show all your work on these sheets.
7 T e This exam has 9 pages, and 6 questions. Please
5 18 make sure that all pages are included.
3 T e You may not use books, notes or calculators.
3 - e You have one hour to complete this exam.
5 16 Good luck!
6 16
TOTAL 100
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1. Determine whether each of the following statements is TRUE or FALSE. Justify your
answer.

(a) Suppose f,g : R® — R are differentiable. If Vf and Vg are never zero, and
Vf(Z) - Vg(x) = 0 for all X, then the function f(x,y,z) subject to the constraint
g(x,y,z) = ¢ has no maximum or minimum value.
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(c) If f and g are integrable functions from R? to R, and R is a region in R, then the
following expressions are always equal:
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2. Determine whether each of the following statements is ALWAYS true, SOMETIMES
true, or NEVER true. Justify your answer

(a) Let R be a closed rectangle in R? with area A, and let f : R — R be a function such
that M < f(x,y) < N for all (x,y) € R, where M and N are some fixed constants.
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(b) Consider the Cobb-Douglas production function Q(K, L) = AK?L'~?, constrained
by the cost function pK + wL = M. If the Cobb-Douglas production function is
maximized at a point where K = L, then p (the price of capital) and w (the price
of labor) are equal.
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(c) For an integrable function f(x, y) of two variables, the expressions
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3. If the point (2, 1,2) takes on the minimum value of f(x,y,z) = x> + ay® + z* subject to
the constraint xyz = 4, what must a be?
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4. Let D be the triangle in R? with vertices (0,0), (-1, 1), and (3, 1). Find
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5. Rewrite the triple integral
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6. Find the volume of the region (depicted below) bounded by the surfaces y = 0,y = zez,
x=0,x= vzef, z=1and z = 4.
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