Practice Exam # 2 Jpring 2015
ection
Math 1451

Name: Last 4 digits of student ID:

The use of calculators or cell phones is not allowed in this exam. Show all the required
work to obtain full credit. If running out of space, you may use the back sides of the
pages or the empty page at the end. The duration of this exam is 80 minutes.

(1) (a) Find the maximum rate of change of f(x,y) = 1/x? + 2y? at the point (1,1) and find a
unit vector U in the direction in which it occurs.



(b) Using the gradient function or otherwise find the equation of the tangent plane to the ellipsoid
% + y; + 22 = % at the point (1,2,1).



(2) Find the maximum and minimum values of f(x,y) = 1+ x* — x +y%* —y on the triangle
with vertices (0,0), (0,1) and (2,1).



(3) (a) Is the following statement true or false? If false give a counterexample.
If g—f((xo,yo) = %(Xo,yo) = 0 at (xo,yo) then f(x,y) has a local maximum or a local
minimum at (xo, Yo)-

(b) Is the following statement true or false? If false give a counterexample.
If f(x,y) has a local maximum or a local minimum at (xo, yo) and %(xo,yo) and g—;(xo,yo)

both exist at (xo,yo) then L(x,yo) = g—z(xo,yo) =0.



(4) A thin plate has the density p(x,y) = xy? and the shape D = {(x,y): 0 <y < 3x,0 < x <
1}

(a) Find the mass m of the plate



(b) Find the coordinates X and § of the plate's center of mass.



(5) Find the volume V of the solid which is inside the sphere x? + y? + z?> = a? and outside the
cylinder x? +y? = b% where a > b > 0. Hint: use polar or cylindrical coordinates.



(6) Find
.”J (x* +y? +2%)* dV
E
where E is the solid described by
{(xyy,2):x>0,y>0,z>0and 1 <x*+y?+2* <4}

Hint: use spherical coordinates.



(7) Find the integral of the function f(x,y) = over the disc D = {(x,y) : 0 <

x2+y2+2
x% +y? < A} for a fixed value of A > 0. (Your answer will involve the constant A).



(8) An airline requires that the total outside dimensions (length+width+height) of a checked bag
not exceed 90 inches. Suppose you want to check a bag whose height equals twice its width.
What is the largest volume V (in cubic inches) of a bag of this shape that you can check on a

flight of this airline?
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