worksheet 2, Math 241 (for the second midterm)
Prof. Eugene Lerman 03/12/07

1 True/false questions (unless noted otherwise) .
a. Let f : R® — R be a function with f(a) = 2 and Vf(a) # 0. Then Vf(a) is perpendicular at a to the
hypersurface

S={zeR"| f(z) =2}

b. If Vf(a) = 0 then f has either a local maximum or a local minimum at the point a.

c. Suppose g : R® — R is a function. Suppose further the restriction of a function f : R* — R to the
constraint S = {z € R" | g(z) = 2} achieves its maximum at a point g € S. Which of the following three
statements are true (assume Vg does not vanish on S)?

1. Vf(xo) =0
2. Vf(=mo) is perpendicular to S at xo.

3. Vf(zo) and Vg(zo) are proportional.

/OZ/Oyf(w,wdwdy=/02/0$f(w,y)dydw

2 Suppose the function f(z,y) satisfies

o? 02 o2
FPY=10, VA(P)=0, Z5f(P)=1 zof(P)=2, sf(P)=2

Then
1. P is a local maximum of f
2. P is a local minimum of f
P is a saddle point of f
P is a critical point but not one of the three kinds above

P is not a critical point of f

I A T

there is not enough data to determine what kind of a point P is.

3. Find the point on the intersections of the two planes x — 2y + 3z = 8 and 2z — y = 3 which is closest to
the point (2,5,—1).

4. [y f33y cos(z?) dx dy =
5 fol fml 22 dydr =

6 f02 fyl/2 ye®" d dy =



7 Consider the homogeneous solid region of density 1 defined in spherical coordinates by
0<p<1 7/6<¢p<m/3

a Sketch the region.

b Write the z coordinate z of the center of mass as the ratio of two triple integrals in spherical coordinates.
DO NOT EVALUATE THE INTEGRALS.

¢ What are the z and y coordinates of the center of mass? Explain.

8 Consider the solid defined by the inequalities 0 < z < 3 and z? + y? < 22. Suppose the density of the solid
is given by d6(z,y,2z) = 2z. What is the mass of the solid?

9 Classify the critical points of the function f(z,y) = 6zy? — 22° — 3y* (you may wish to use the second
derivative test)

10 Convert [ [ g F(z,y) dzdy into an iterated integral, where the region R is pictured below.

y = fi(x)

12  Write down the iterated integral that computes the area of the region R pictured below.

T =f(0)
13 Describe the object defined in spherical coordinates (p, ¢,6) by the given equation in a few words.
a) ¢ =m/2

b) =0

c) p=2rm/3
d) p=

e) =0

f) p=rcos¢
g) peosg =1
h) psing =1



