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Total /105

Multiple Choice: (5 points each. No part credit.)

1. Find the directional derivative of f = xyz at the point (x,y,2) = (1,2,3)
in the direction of the vector V = (3,4,12).
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e. 13 Correct Choice

Of = (yzxzxy)  Cf| , =(632) ¥= % = 1_13(3, 4,12)

Dof =0-0f| . = 5(3412)-(632) = 2%

(1,2,3)

2. The point (2,1) is a critical point of the function f = (x® — 3x?)(y® — 3y).
Use the 2" Derivative Test to classify (2,1).

a. local minimum

b. local maximum  Correct Choice
c. saddle point

d. inflection point

e. The test fails.

fx = (3x* - 6x)(y> -3y)  fy = (x*=3x*)(3y* - 3)

o= (BXx=6)(y* —3y)  fyy = (x*-3x*)6y  fiy = (3x* - 6x)(3y* - 3)
fx(2,1) = (6)(-2) = -12<0 fy(2,1) =(-4)6=-24<0 f(2,1) =0
D = fudyy — (fyy)? =288 >0  local maximum



3. Compute jj Illjy ye¥ydxdy

e.

_[i Lljy yeydxdy = jj[e"y]
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Correct Choice

1
x=1y

dy = jj[ey—e]dy= |:ey—ey:|;i1 =e?-2e

4. The region of integration of the integral in the previous problem is:
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5. Find the mass of the quarter circle x2+y?><9 for x>0 and y>0

if the density is p = (/x? +y?2.

9
a. 4"
b. %n Correct Choice
27
C. 2"
81
d. 471
243
e. 5=
M_IIPdA_Io jorrdrde_ZB‘ 2

6. Find the center of mass of the quarter circle x>+y?><9 for x>0 and y=0

if the density is p = /x? +y?2.

(5%)

9’9

o (5.%)

e (%)

d. (%%) Correct Choice

e. (99

My = ”xpdA= Izlzfjrcoserrdrde = %‘Tsine]:z = % X = % = %9_27, = %
= ”WdA: J'lej'zrsinerrdrde = ‘ cos@ " % y = % = %é = %

You can skip one of these since x =y by symmetry.



7. Which of the following is the polar graph of the polar curve r =1-sn6 ?

f CorrectChoice 10

(e) is the rectangular graph.

(c) is the polar graph.

8. The function f(x,y) = xsin2y —ycos2x satisfies which differential equation?

a. O-0Of = -4f  Correct Choice

b. O.0f = -2f
c. O.0F=0

d. O.0f = 2f
e. O.0f = 4f

Of = (sin2y + 2ysin2x, 2xcos2y — cos2x)
O - OIf = 4ycos2x — 4xsin2y = —4(xsin2y — ycos2x) = —4f



9. Find the volume above the cone z = 2/x?+y? below the paraboloid z=8-x%-y>.

10.

a. %n Correct Choice
b. 167
d. %ﬂ'
e. 32r

In cylindrical coordinates, the equationsare z=2r and z=8-r2,
They intersect when 2r =8-r? or r°+2r-8=0 or (r-2)(r+4)=0 or r=2.

v = [[[1dv = js”jzjs'rzrdzdrop = j;”j;[rz]g_rzdrde = [7 [ r@-r>-2r)drdp

2r 2r
You could have started from the last integral as polar coordinates.

- Z—ﬁ—ﬁ 2 = —4-16 = 40
V—27r[4r -2 ]O 27r<16 4 3) 97
Find the average value of the function f(x,y,z) =
on the hemisphere x2+y?+2z><4 for z=0. HINT: f,,. = %H fdv
a. 0
b. % Correct Choice
c &
g4
d. 4
g4
e 3
i = l . A 3 = ﬁ
The volume is V > 37r2 37
nl2 5 12
_(2n pnl2 (2 2 5. _ —cos®p P o5 (1\(32) - 64
fItav =[] ]5" [ (pcosp)*p*singdpdpdd = 2”[ 3 l, [ 5 L =2r($)(8) = Bn

foo= . B4n
ave 15

3 -4
167 5



11. Compute J.IE -ds$ counterclockwise around the circle x> +y? =4 with z=4

for the vector field F = (-yzxz 22).

a. 2r
b. 4n
c. 8r
d. 167

e. 32r Correct Choice

7(0) = (2c0s0,2sin0,4) ¥ = (-2sin0,2c0s0,0)  F(F(0)) = (-8sin,8cos0, 16)
[Fedg=[F.vdo = j;”(16sin29 +16c0s20) df = jf) 1600 = 327

12. Compute J'J. % dS on the parametric surface R(u,v) = (U2 + V2, u? — V2, 2uv)

for 1<su<3 and 1<sv<4.

a. 6,2

b. 12,2

c. 242  Correct Choice
d. 64,2

e. 2722

g= (u 2u 2 N= (AU +4v4v7 - 4u%, -8uy)

IN| = [(4u? + 4v?) + (42 - 4u?)” + (-8uv)? = /32" + 64UPV2 + 32
= /32(u* + 2022 +v*) = 4J2(u? +v?)
1
U2 + V2

H%ds:j;‘jj 1 4,/§(u2+v2)dudv=4ﬁji‘jj’1dudv= 242

u? +v2

1
X




13.

Work Out: (15 points each. Part credit possible. Show all work.)

A plate has the shape of the region

between the curves \

y=1+3€, y=2+3

where X and y are measured in centimeters. 1
If the mass density is p = ye¢ gm/cm?, |
find the total mass of the plate. * !
HINT: Use the curvilinear coordinates

x /

u:y—%eX and v:y+%eX

u+v =2y y=%u+%v v-u=¢e x=Inlv-u) ﬁ(u,v)=(|n(v—u),%u+iv)

2
The boundaries are: u=1, u=2 v=3, v=5
-1 1
a1 1) a1 1) xy _|v-u 2
) v-u 2 ! v-u 2 a(u,v) 11
v-u 2
- _ -1 _ 1 S |
2v-u)  2(v-u) v-u
J= o(x.y) -1 ]-_1 since v >u always.
a(u,v) v-u v-u
p=ye><=(%u+%v)(v—u)
The mass is
= 2 1,+1y 1 =1
M—J'J.pdA J'J.deudv 1(2u+2 )(v u)(v—u) dudv 2j3I1(u+v)dudv
1 (5T u2 > qu= 13 _ A3, V27
=301Y +V“]u1"‘2fs(2+) 2[2V+2L3
- 1(15_ ,25\_1(9.,9 11
-3(%+%)-3(3+2)=3%



14.

15.

Find the point in the first octant on the graph of z = x%y closest to the origin.

Minimize the square of the distance f = D? = x> +y2 +2z? subject to the constraint z = ngy

fx=2x—%=0 fy=2y—)3-4_2yS3=0 or xby? =128 x%* =64

So y=@:£ and x0-8 =128 or x*=16
X 2

V8 __ 8 _
Zﬁzzzﬁﬁ

Compute H Ox F.dS over the paraboloid z=x2+y? with z<4 oriented down and out,

for the vector field F = (-yz xz z?).
HINT: The paraboloid may be parametrized by ﬁ(r,@) = (rcosf,rsing,r?).

A

) ;o ok
& =|(cosd snB 2r) N = (-2r2cos,-2r?sind,r) This is up and in.
€ =|(-rsnd rcos® O0)

Reverse N = (2r2cos,2r2sing,-r)

Tk
ixE=| & a% L | =1 = j0) +kz+2) = (x~.22)
-yz xz ?

O x F(R(r,0)) = (-rcosd,—rsing,, 2r?)
OxF N =-2r3cos?) - 2r3sin2g — 2r3 = —4r3

[[ExF.dS=[[OxF.Ndrdg = js”j§—4r3drde = —2n[r4]z = 321



