
Math 2163
Je↵ Mermin’s section, Quiz 6, November 10

1. (2 points each) Indicate whether the following statements are true or

false. (“True” means “Always true”, “false” means “sometimes false” or

“possibly false”.) No justification is necessary. Write out the whole word

“true” or “false”.

On these problems, x and y are the usual rectangular coordinates for R2
,

f and g are continuous functions, R is a closed and bounded region, and

dA stands for dxdy, as it does in the text.

(a) If

ZZ

R
fdA �

ZZ

R
gdA, then f(x, y) � g(x, y) for all (x, y) in R.

(b) If f(x, y) � 0 for all (x, y) 2 R, then

ZZ

R
fdA � 0.

(c)

ZZ

R
f(x, y)g(x, y)dA =

✓ZZ

R
f(x, y)dA

◆✓ZZ

R
g(x, y)dA

◆
.

(d) If f(x, y) � g(x, y) for all (x, y) in R, then

ZZ

R
fdA �

ZZ

R
gdA.

(e) If F1(x, y) and F2(x, y) are both antiderivatives of f(x, y) with respect

to x (that is,
@

@x
(F1) =

@

@x
(F2) = f), then F1(x, y) � F2(x, y) is a

constant function.

2. (5 points) Compute

Z x=2

x=�2

Z y=8�x2

y=x2

(16� 2y) dydx.

This is Halseth
.

Suppose
R is C 's DM HE

,
f=x

,
and g

-
- o

.

Then SsrfdA =L
, ftp.gdA

-
- O

.

But f- C- I
,

o ) = - I and g
L.  I

,
o) = O

.

This  is tI .

We have

fggfda  = I in 2 fix
,  Doxey ,

and f- GD 30
,

A >  9 07 >  °

So flxidoxoy 30 .
 Thus the integral is  a Lil init  of  a ) sum  of

positive terms .

This  is Halsey .

Almost  
any Rf ,g

will illustrate  it .
For  example if  R is C- I ,DxE ;D

and f -

- g- I
,

then the LHS is 4 but the RHS is 16
.

This is H From Cb) Sfa Cf - g) DA  30
.

This is se .

F
,

- Fz is  a function that  x thinks is  constant
,

but it  could behave  interestingly with y .

For  example
,

maybe fly y) =  O
,

F
,

( x
, y) =y

,
E Cx

, > 1=0 .

'

Eris :
"

ax

=

! !
"

(128 - 16 x
'  - (64-16×7×41) - [16×7×4] dx

= f !!! 64-16×2 dx

= [64×-1*3]
" 2

X .
- -2=(128-1231)

- ( - 128 -

- 1¥)
= D .



3. (5 points) Let D be the region bounded by the curves x = y2 and y =

x� 6. Express the double integral

ZZ

D
x+ y dydx as an iterated integral.

Do not evaluate.

Extra Credit (4 points): Some values of a continuous function f(x, y) on the rectangle

R = {0  x  12, 10  y  30} are given in the table below. (Apparently

f is hard to compute, because some values are unknown). Estimate the

value of

ZZ

R
f(x, y)dA using a Riemann sum with at least six summands.

Warning: The x = 8 column is missing.

y

x

0 2 4 6 10 12

10 ? �10 �10 �9 �6 0

15 �7 �4 ? 2 4 8

20 �1 3 ? 8 ? 11

25 �3 �1 �1 �1 0 ?

30 7 ? 10 ? 11 13

•
K - y

'
After sketching the curves

,
we  do some  algebra

itis:  i:*.• The y
- boundaries are thus -2 and 3

.

For  any given ygx ranges(4-2)from ya to  ytb .
So  our  integral isiii.:-

fi! x. " *
.

Start by chopping
R into

six pieces :

D E F

"

it.

( There  are lots  of  ways to  chop,
but  this

feels  easiest )
Then  mark the points  with know - dats !

Now
,

build a table ' 
-

•=•µ•D⑧a I

⑨⑨
•

.

'

ii:t÷¥i÷E÷: ¥÷÷÷¥÷¥÷÷¥i÷
:

• •  •  •  •
C ( 10,15) 4 12-8=4 20-10=10 414744=110

D ( 2,25) - I
4-0=430-20--10

- I (4) ( to ) = -40can;!
.

.IT: "Ianto
F cops) - I 8-  yay soso.io - 447407=-40

seen  

good
. ) F- I Gop, , / O

112-8--4130-20=10/06411107--0

So  our  approximation  is -44174077447407+447007+-11474074714740770471101+4=0
.

I


