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Math 225: Exam the Second

You have two hours to complete this exam. You may use a calculator for basic arithmetic and

trig/exponential functions only, and you should be prepared to show the relevant steps to a problem,
where necessary. '
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@ 1. (a) Draw the level curves to f(z,y) = % for f(z,y) = -2,-1,0,1,2.
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(b) What is happening with these level curves at the origin?
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2. Find, if it exists, the following limit
. cos(z? + %) — 1
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3. Find the mixed partial derivative fy, of the function f(z,y) = In(z)cos(z) + y?e®” + zy.
(Hint: Try to save yourself some work here.)
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@ 4. Consider the function f(z,y) = zty — 2%4°

(a) Find the direction in which f decreases the fastest from the point (2, —3).
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{b) Find the tangent plane and use it to approximate f(2.02, —2.97).
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(¢) Consider the level curve f(x,y) = 60.

i. Find % for this curve.
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ii. Evaluate % at (2, —3). How does this value relate to your answer from part (a)?
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9. Find the maximum volume of a box in the first octant with opposite corners at the origin
and on the plane x + 2y + 3z = 10, respectively. (You may use any method that you wish).
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@ 6. Find the volume bound by the surface z = ye®¥ and the planes x =0,z =Ly =0,y =1 and -
z=10.

o Srer aecles
/6

| fyerang
[(Le] 4
= j;e%,} Q)g = 63-3/;:[@——7)’./

e

7. Find the volume above the zy plane bound by 22 +y? + 2% =4 and 24+ (y-12=1
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.,./'; @ 8. Find the volume above the cone z = r and below the plane z = h.
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9. The volume bound by the cone z = %r and the plane z = & is a cone of radius R and height

. k. Find, using calculus, the volume of this cone. - ~
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10. Consider a plate in the shape of a triangle with vertices (0,0), (1,1} and (0,2) and density
plz,y) ==

(a) Find the mass of a plate.
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_ {b) Set up the integral to find T
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(¢) Find 7 without calculation.
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11. (Extra Credit) Fill in the grey box in the following cartoon...
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