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Area of a Region Between Two Curves - Classwork

%\\9(

Consider two functions Fand g that are continuous on [a, 55]. If the graphs of both functions are above the seaxis

and j(x)eg(x)J we can find the area between the two graphs as the area of the region under the graph of 2
subtracted from the area of /. Picture below left.  The area of a represented rectangle is width times height The
baseis Axand the height of the rectangle is j(x)—g(x). So the area of the rectang]e is (f(;c’) —g(x)) Ax. As Ax

A

2 (5)-slx)) ax

=1

which we know to be A= j[j(x) —g(x)] .

goes to zero, we have a Reimann sum - lim
prasen

]
So we say that the area of the shaded repion is A =J.[f(x) —g(x)] dr. Now suppose the curves are not both

above the seaxis? Explain why that doesn’t make a difference

! ) g,
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As we go through problems in this section, we will use extensively the caloulator’s ability to find numerical
integrals. We will not go through the FTC - integrating and plugging in the top and bottom limits. On the AP
test, you are allowed to use the calculator’s ability to mimernically integrate as long as you show the proper setup

Example 1) Find the region bounded by the graphs

of p=a® +x+2, y=—x,x=0and =1
First sketch it

-2 o \
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0.5 T —__LE_ 2.0 - "3_
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\
The integral 13 - ’g -\/\ l—l
Ib
The atea is f 3 |
SEEIA
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L=
Ezample 2) Find the re&'on bounded by the graphs © — ; AN ._Ko
y=6—x"and y=x Sketch it
To inteprate, we must find intersections. Q — % 4 7\8 QK — Z,\
B~
N %=-3 x=2
A
| 1 ) .__.-".-J II'|I
| T e - |
-40  J-z20 20% 4
|H o - =2 I|I 2
il 1|§_ III —L
- _4 — !
|I|II ! _ (’6 ’—X — é)<
The integral is -2
The area is 3 ) 2_
3 __
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Example 3) Find the region bounded by the graphs

£ =0, and the first intersection of W
| y=sinyand y=cosx N
,—\ oL ]
SEn Nt e Cond —S W C\X
‘I: ."\.... .J%“-«——\
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r,.-r’ 0.5 1.0 15 % 3 S\
RN[CEYN -5—_}_-\/ % f&()%\
- e

Your|first job 1s to find the intersection
of these two curves. Do it algebraically. —

The integrdl 1s

The area is » ]/\)(

= (ox><
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3 2 U _ P
2w Y = N =
Exzamgle 4) Find the region bounded by

Y20 - —14xand g-dx-x° X
Sketch it noting which curve is on top. "2 - \ S’X =0
||I
P " i
£ N — =0 F= -
: T “’f 3
- i A ¢
A< 0 1
2 gw e+ (e
I/
;L” ' -20 =3 0

Find the intesectons.

The intepral is

Thearea 1s
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e 4
- - SR A
Exzample 5) Find the region bounded by the graphs O c e !
y=12-4* y=—xand y=4dr =\« —H;\(X’l\
ATH e 0
T =TT = (\7 - LlA $<
- A -2/ A
! .-'Ij-.lcl_ -Illl _b L\
4 2
A i
L ~20 Y 62 —x *X Ix
-

Shade the region you are trying to find.

The intepral is

The area is
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-
X = - \%
Ezample 6) Find the region bounded by
x=3— and x=py+1. T . R -x
T'o graph it, you need solve for ¥ )
g0 ~
= Vs
S ~ :I_I_IJJ

BiE “ ;\hﬁak 2
|

855 |

Rather than integrating using x, use y _k
and go right to left instead of top to bottom \ 3 0 i @ g%

The integral is

R

The area is
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Example 6) Find the region bounded by

r=3—"and x=y+1.

To graph it, vou need solve for ¥

~20

s

o ETh

104 =
e

A -1

Rather than integrating using x, use y
and go right to left instead of top to bottom

The intepral is

The area is

4.5

—

February 20, 2015
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Exzample 7. On the graph below, choose 3 points at random, draw the triangle, and find its area.
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Area of a Region Between Two Curves - Homework

For each problem, sketch the region bounded by the graphs of the functions and find the region of the area

= —4x+3 -1
1 p=xt+2x+1,p=2x+5 2.7 S 37
M= 1 +2x+3 »y= i
Integral: Integral: Intepral:
Area: Area Area

10
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4 y=(x—1)3,y=;r—1 5 y=%,y=0,x=1,x=5 3 y=--;’§+],y=x,x=0
Integral: Integral: Integral:
Area: Area: Area

11
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— 1 1
7 y=Aapy=x 2 ;r=2y—y2,.r=—y 9oy= ,y=—x2
1+.47 2
Integral: Integral: Integral:
Area Area Area;

T gy
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¥=2dnux, y=tanx

10 o n
—— o= —
3 3
Integral:
Atea

117 =2gin.ua, p = cos2y

O=zr=m

Intepral:

Area:

i »=x and the tangent

toyat (L1)

February 20, 2015

Integral:

Area;

13
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W
L,

W Fe

Lo 6110 bl

(For now...

track)

s

to make sure you're on the right

14
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13. Find the value(s) of & if the vertical line & = & divides the region between ¥ =16 —2.arand the xc and yaxis

into 2 equal areas.

15
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14. Use integration to to find the area of the triangle having the vertices (3, -2), (5, 7), and (7, 2}

16
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15. Show that the area under the function
y=aris % of the area of the

circumescribed rectangle.

17
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-~ \ 3
S -\—< X ‘PZ\‘\ ’L :X' X
E ea of a Re.glon Between TWQ:urvesK' I—rgfework

2
For each problem, sketch the region bounded by the graphs of the functions afidfin reglc!n f the area

1. y'=x1+2x+],y?’=2x+5 ) ;':xs
[
s
7”% i
7 Vil W
- e .
Y A

j‘[i&{+5—(x1+2<+1)]dx -i‘[xl_xs]dx

1
Area =10.667 Area —
ad rea 12

SEWL )

P
oy o 2
& <’>< ‘\‘\{\QX = «—“*\Qx
— \5 .
= R_Y{q ¥
g‘\“g\ _%—,

18
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5 y=|—11,y=D,x=],x=5
x
IIII'|
ll\lx
L\"‘-L
-_h_-_-_‘—\—\_
3
[[Ha
2k
Area =—
; 1 1
7 y=4xy-= 9.y = y=x
yEAmy=a ¥ 1+x1y ZI
T N
(:H-HJ— _.Jp"'rr H"\-\.\__\_
s AN P s
1 .
3 1
2‘!‘[\'.1’ x]dx EJ‘ ]- 1_1x1:|dx
o 1+ X 2
Area =E Area =1.237

19
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1 y\=23inx,);¢=0052x

Ozx=n

—
‘__,- -_“.\

D%

373

2 f [cost -2 sinx] dx + f[2 sinx —cos2x] dx
0

Area =4.807

LTeT

375

J

A

0

@A&W\ DS E%\,t@l\g
N ~

20
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13. Find the value(s) of b if the vertical line x =& diwmdes the region between p =16 —2.x and the x and y-ax1s

14,

February 20, 2015

&% (\% ’QAQX _ &K <\<0sz<;><

(Mo - x\\ &\(DX x\ i

\/\’,:\L"ZX

o = 125 4y _ =S

YQL\ QX\QX 0 =2\° J{@MH

0= [\ ol Mz)
~ 237

21
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9 Show that the area under the function
y=a;x1is % of the area of the

circumseribed rectangle.
]
_ 1. _ 2 37]? _2 4
A= ‘{M dx —g[ax ]u —ga

A= Za(az) =24
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