Two Variable Funchions ¢ Double In"egm\s

So far we have exclusively looked ot funchions of the form y=F0D) and x=hly),
but not all curves or equations Follow tnis form. for example, acircle. The
equation of a circle centered at 10,0) with vadius v is given loy Xty =r. Ths
equation can not be transformed into one of the Forms menkioned above. We
con solve for x or y but are left with gz tIF-x* or x=t{r*-\T but these ave
Yechnically fwo funchions each, the top and botfom hemispheres or the \eft

and right emi spheve..

Two Variable Funchions

Let us get familiar with these hwo variable Functions with a visual example.Llet's
say We have o house with a ciccular Hoor plan with a cut-off for e entrance.
The height ot any point in this house con be gjven 'oy the tuoo variable funckion
Fl=H0-2x+2y . Using the picture below answer ¥ne questions o the side.
410
) What regjon of e house ave you in ok
.5 .-5)1

kitchen | Living (5,28) and (-6 ,-6)

tDinning el PPN (5,25) is in the living room
Jw i 1:5,-5) is in the \iving room & study

(o)What is the heignt at 110,5) and (-10,-10)?

£16,25) = 40-215) +2(2.5) = 35
£1-5,-5)= 40-2(-5)+21-5) = 40

1) FarameYerize +he foyer region in Yerms of x and y.Give 2 woys of doing this.
= 0¢xe 10

= x-10¢6N£0
D=3 0¢x<¢10, x-10£y203

\ fiesY noYoion:
D=5 ) 1 -10£N£ 0, \+10£ X £O8



) Use ¥he ideas of Riemann sums Yo Find the internal volume of Yne nouse
enclosed vy e foyer.

Nolume enclosed ‘oy e surface Fxy)= F(x,)=HO-2%x Y2y over the region
=%y | 0¢xeto, x-10¢y <08,

I/

[l
|y g i RV

Dizide e | region D up into small rectangular patchies witn
evenly gpaced Yorizontal land vertical lines. \We describe
& each|square by fivs| center | (x,y) | witn wid¥h [dx| and
7 5 length AN solit has agven A= inxi- ay. Since this squave

is [infinitely small, we can lassume the height to be Fix,y).
Thus| A= Ay - Bl y) =(H0-2x424) - 8% - &Y. Tusk like
before we con sum over the variables o get

N

V= lim S & UD-Zx 42y By Bx.

nMm=2g0

Double Tniegyrals

The double integration of Fflxy) over the vectongle R=f(x,y) laexeb,cenediis
SSR PlxaddA = I, §a Poy) dxdy  GF ik exists),

Example.
x-vfu\ues ysvalues
<

1. Compute §§z x*ytrcostmxd b sin(ny) dA over R=[-2-13x[0,13.  sinlmy) i¢ 0 constant

2 L ] |with vespect 4o x ie.
Hg Xy kcoslmoOt sinluy) dA= §; § x4 F costmnd + sintuyd dx dy 3\\ dx3yx+C
v+ * S.; 5 Oy + T sinlmd + xsin (mﬂ:'; dy

=Jo S0+ F0)-sintny)- S(-2AP-F {0+ Zsintmy)dy
R ¥ £ sintny) d‘q

e ,-1[1-« \f -7 costmyp 1o

a4 cqtw

L
-2 -\ '

Since e bounds for both x and y are constants, we can swoap ddy o dydx.

§5e x4 Fcosludt sinluy) dA = 3; (. XN +cos(nx) s;m(mp dy dx
=12 [ 5\ + yeostmx) - Weostmy) J, dx
*-'S-z :3 X ¥ coslwx) - i# cosln) ~-0-0 ¢ w coslo) dx
=52 3¢+ costmn) + 7 + 7 dw

7 x’;sinlnx\*% x -

a-14 0+ ) -4 2P+ 0 - %(-2)

3 2

a+t+ T



Exit Ticket Improper Integrals

Improper Integrals

L If [7 f(z)dz exists for every ¢ > a, then [ ° f(z)dz = 1i>m / f(z)dz provided that

the limit exists and is finite.

b
2. If [7 f(x)dx exists for every ¢ < b, then ffoo f(x)dz = lim / f(x)dz provided that

the limit exists and is finite.

3. If f(z) is continuous on the interval [a,b) and not at x = b, then fabf(x)dx =
li_r}nb / f(z)dz provided that the limit exists and is finite.

4. If f(x) is continuous on the interval (a,b] and not at x = a, then fabf(x)dx =
li_I>n / f(z)dx provided that the limit exists and is finite.
5. If f(z) is not continuous =z = ¢ where a < t < b, then fabf(a:)dac =

@ b
li_mﬂ { / f(z)dr + / f (x)dx] provided that the limit exists and is finite.

The integral is considered convergent if the limit exists and is finite and divergent if the
limit doesn’t exist or is infinite.

Solve the following integrals using the concept above:

1 N ldx 2 /1 L dx
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