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Multiple Choice: (5 points each)

2 03
1. Compute J. .[ eVdxdy.
170

a. e —et

b. e—e?-e*+e

0

= (e5

e

correctchoice

2. Compute jfj.i ydydx.

a. 0
b.%
c.%
d.%
e.%

correctchoice

(e*—e')y=¢e’-e

Work Out: (15 points each)

LZJS eVdxdy = I?[e”y]f)dy = j?(e3+y —e¥)dy = I:e3+y — eyjlj

Z_ette




3. Rewrite the polar equation 7> = sin20 in rectangular coordinates.
a. x*+y* =2y
b. (x2+)%)* =2xy  correctchoice

32

c. (x?+y)" =2

d. (x2+»2)"% = 2x

e. x>+’ =2
r? = sin20 = 2sinfcosf = 2%% = =2y = (2+3?)* =2y
4. Which of the following is the graph of the polar equation » = L icoso ?

2

b.

a. % C- @
d. @ correctchoice e. @

y ns

The rectangular graphis . . Sowhen8 =0,r=1.5, etc.




5. The graph of r =4sin6 is . Find the area enclosed.

HINT: What is the interval for 6?
a.
b. 2x

c. 4r correctchoice

d. 87

e. 167

A :jjldA ZIZJ:Sinordrdgzj;[%};smede:j:mzﬂdez SIZFZMCJQ

o] o

2 o442
6. Compute I J (x2 + %) dydkx.
0v0

a.
b. 2x
c. 4r

d. 87

e. l67x correctchoice

The region is . Switch to polar:

8 |2

r = l6r

P ey wa= [ [vraa - 2 [ o= 22|



Compute ”xcosydA over the region D
D

boundedby y=0, y=x> and x=1.

—cosl
a. 2
b. sinl
sinl
c. =5

T
d. 2(1 sinl)

e. %(1 —cosl) correctchoice
Lpx e 9 L —cos(x?) |
_ _ _ 2 _
~ijcosya’/l = -[o jo xcosydydx = jo[xsmy]() dx = joxs1n(x )dx = 5 )
_ —cosl _ —cosO _ 1,._
=5 5 > (1 =cosl)

A styrofoam board is cut in the shape of the
upper half of the cardioid » =1 + cos®.

A static electricity charge is put on the board
whose surface charge density is given by p. = y.
Find the total charge on the board Q = || p.dA.

a. 0

b. %

c. % correctchoice
d. A

0= [[peda = j:j;cowrsinerdrd@ - jZ[gisme]:mwde -[ ““;ﬂsmede

_ —(1 +cosh)? ”:__0_ 24 _ 4
12 12 12 3



9. Find all critical points of the function Ax,y) = 2x* + 3x2y +* — 12y and classify each as a local

maximum, a local minimum or a saddle point. (Make a table.)

fi=6x2+6xy=6x(x+y)=0 f,=3x2+3y?-12=0

Case: x = 0: Then3y?-12=0 ory=+2. Crit. pts:  (0,2) and (0,-2)
Case:x=-y: Then6?-12=0 ory==+/2. Critpts: (42,-42)and (-V2,42)
X Y | fa=12x+6y | fiy =6y | fi, = 6x | D = fiufyy —fxi Classification
0 2 12 12 0 144 local minimum
0 -2 -12 -12 0 144 local maximum
J2 =42 642 —62 642 —144 saddle point
-2 2 -62 6J2 | —642 —144 saddle point

10. Consider a box (like a donut box) whose lid folds closed so that when closed there are two
layers of cardboard in the front and on each of the two sides while there is only one layer of

cardboard on the top, bottom and back. If the box holds 3 m3,

what are the dimensions which

use the least amount of cardboard? Let L be the length side to side. Let W be the width

front to back and let H be the height.

We minimize the surface area: A=2LW+3LH+4WH

subject to the volume constraint: V=LWH=3

METHOD 1:  H= 3 A =2LW++12
AL:2W—]{—§_0 Ay =2 —% 0

So W=L6—2 and 2L_%:93_L64:LT4 So
Therefore L =2 W:%:% HZ%:l
METHOD 2: VA = QW + 3H,2L + 4H,3L + 4W)

VA =AVV: 2W+3H=AWH 2L+4H=ALH 3L+4W =
Solve each for A: l=%+iW %+% LWJF%
A I Rt
LWH=3 = L(%L)(%L):3 -~ [3=8 = L=2

VV = (WH,LH,LW)

ALW



11. Find the mass and center of mass of the region between the parabola y = x> and the line
y =4, if the surface density is given by p = y.

2 4 4 5 92
“Jlpat =P [y = [ 5 | = P[54 Jac= [se- 35 ]

o] ee4]

By symmetry x =

3 6 7 72
y-mom = [[ypdd = [, ["y?dyax = [ [%J de= [ -5 Jar=[G-31 ],

__ymom _ 512 5 _ 20 _
Y= T 7 T~ 7 *2°

1 el
12. Sketch the region of integration and then compute the integral j I y3sin(x?) dx dy.
09 y?

Reverse the order of integration:

1 el 1 o JX 4 Jx 1
j j 3 sin(x®) dx dy :j j 3 sin(x?) dy dx :j [y sin(x® )J dx :j X2 Gin(x3) dx
04,2 090 4 =0 o 4

Substitute: u = x3 du = 3x*dx  x%dx = %du

1 el
3 winf+3 _ 1 [ _ -1 =1
jo Iyzy sin(x’)dxdy = 5 jsm(u)du 5l cos(u) = 5l cos(x? )‘

_ =1 _ - 1L g_
= 12[0051 cos0] 12(1 cosl)



