MATH 233 MIDTERM EXAM 3 SQ LLWTIONS

This exam consists of 14 multiple choice (machine-graded) problems; the first 6 are worth 6 points each
and the last 8 are worth 8 points each (for a total of 100 points). No 3x5 cards or calculators are allowed.
You will need a pencil to mark your card. If you do not have one, please ask your proctor. Write your ID
number (not your SS number) on the six blank lines on the top of your answer card, using one blank for
each digit, and shade in the corresponding boxes. Also print your name at the top of your card.

Some possibly useful formulas: In(z) — In(y) = In(z/y), sin®n =1 — cos? n = (1 — cos(2n)).

(1) A pool situated in the rectangle R = [1,7] x [0,4] has depth zy® as a function of (z,y). Use the
midpoint rule with m = n = 2 to estimate the volume of the pool.
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(2) Compute the actual volume of the pool in problem (1). 412 B / befrs 36 [
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(3) Evaluate [[}, gro552dA, where D is the disk 2* +3* < 4.
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(4) The joint density function for a pair of random variables X and Y is

_Jdzy, f0<2<1, 0<y<1
f(z,y) M{ 0, otherwise :

Compute the probability that X > 2Y.
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(5) If we want to change variables in a double integral from (z,y) to (u,v), where z = 2u + 3v and
y = 3(v? — u?), we must replace dz dy by what function times du dv?
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(6) Which vector field is sketched in the picture?
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(7) Compute [[, —==dA, where R = [0,1] x [0, 3].
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(9) Find the area of one leaf of the 4-leaved rose r = 3sin 26. ( o ¢ (O ¥4 ~\ )
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(10) Find the volume of the solid (in the first octant) bounded by the cylinder z? — y* = 3 and the planes
2=0,3y=29y=0,and z + 2y = 4.
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(11) Find the average value of cos(y) on the triangular region with vertices (0,0), (%,

0) and (3, §).
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(12

) Find the center of mass of the circular lamina bounded by r = 2sin 6 (0 < § < 7) with density function
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(13) Find the maximum of f(z,y,2) = 4z — 2y + 3z, subject to the constraint 222 + y? + 322 = 15.
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(14) Find the minimum distance between the zy-plane and the curve cut out by 4z — 3y + 8z = 5 and
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