Find the Area between two curves: (Video #26, is 19 minutes)

http://online.math.uh.edu/HoustonACT/videocalculus/SV3/26-areas.mov

Area under the curve:

Area of a Region Defined by 0 <y < f(z) and a<z< b

Area of a typical rectangle AA; = f(i;)Ax
Riemann sum A= Z AA; = Zf(;i‘,—)Ar
Area of a typical thin slice dA = f(z)dz The area differential
z=b b
Definite integral A = / dA = / f(x)dx
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Area between two curves:

Area of a Region Defined by g(z) <y<f(z) and a<z<b

Area of a typical rectangle AA; = (f(&:) — g(2:)) Az
Riemann sum A= Z AA; = Z (f(@:) — g(@:)) Az

Area of a typical thin slice dA = (f(z) — g(z))dz The area differential
2=b b
Definite integral A= dA = / (f(z) — g(z)) dz

r=a
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http://online.math.uh.edu/HoustonACT/videocalculus/SV3/26-areas.mov

Solve this problem (Page 3)

Example Find the area of the region bounded by the graphs
of y=sinz and y = cos = between z = 7/4 and z = 57 /4.

1
Yy =sinz
AA,' = (sin .’i‘i — COS ﬁ?z)A:L' ;
i3 s 5§7r n
4 2 4 /3
dA = (sinx — cos z) dx i
Y = CcosST
+3

5w /4

A= (sinx — cos z) dx
/4



Answer to page 3

Example Find the area of the region bounded by the graphs
of y=sinz and y = cos z between z=m/4 and z = Hn /4.

1
Yy =sinz

AA; = (sin&; — cos &;)Ax

]
12|
1

dA = (sinx — cos z) dx

Y = CoST

57 /4 5m/4
A=/ (sinx — cosz)dr = (—cosz — sinx)
m/4 w/4
V2 V2 V2 V2
—(7+? -\=5 -5 )=
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Answer to Page 4

Example Find the area of the
region bounded by the graphs of
y=22and y=2+2.

: = 9
Points of 22 =z+2 —y=at
intersection iCTARBRREPARaT>

(z+1)(z—-2)=0 : !
z=-1,2 | -

=

i
|

2
A=/ (z+2—2%)dz dA= (z+2—-2%)dz
-1

1 P Y
= (—x2+2:t— -—:r3)

2 3

-1
8 1 1 | E | 9
—(2+4—§)—(5—2+§)—8—§—5-§
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Solve this problem (Page 4)

Example Find the area of the
region bounded by the graphs of .
y=122and y=z+2.

Points of @ =z+2 y=aed

intersection # JEERKRATISE y
(z+1)(z—-2)=0 A

=4 3 5 :

= ! 2

2
A=/ (z+2-2%dx dA=(zx+2-2dx
iy

—y =127

X



Lets talk about dX (Vertical Rectangle) and dy (Horizontal Rectangle) options

Example Find the area of the region bounded by the graphs of

y =2/, y=0, and y = 3vx — 5.

— () s s o g =

2\/x =3/z -5
4z = 9(z — 5)
45 = dx
z=9
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Using dx (Vertical Rectangle):

Example Find the area of the region bounded by the graphs of

y=2yz, y=0, and y = 3Vz — b.

&t i £ 9 10 12

A-——/52\/§d1'
° 9
+/ (2yx — 3vx —5)dz

5

Using dy (Horizontal Rectangle)

Example Find the area of the region bounded by the graphs of

y=2Vr, y=0, and y = 3vz — 5.

Solve for =

R 6 8 9 0 12

A =20 Sq Units for figures above:



Solve the problem below without a calculator: Page 6

Example Find the area of the
region bounded by the graphs
of y= z? and Y = z° two ways.



Answer to page 6

Example Find the area of the
region bounded by the graphs
of y=2%and y= 2% two ways.

Vertical slices:
Integration with respect to z

dA = (22 — 2°)dz

1
A= (@ -aYdr = (a2~ 329 | =3-1 =3
0

Horizontal slices: Integration with respect to y
dA = (y'° —y'?) dy

1 1
A=L(y1/5—y1/2)dy=(%y6/5—§y3/2)| =1-1=
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Answer to page 7:

Example Find the area of the region bounded by the graphs of
y=3(1—-2%) and y=4(1-2%>2.
Intersections
3(1-2%)=4(1-2%?
3=4(1-2%
3=4-42?
42 =1

/
%Azjol ?4(1—1'2)2—3(1—x2))dx +/1 (3(1—1’2)_4(1—172)2)(11'

1/2

1/2 1
=/ (42* —52% +1) dx +/ (—42* + 52° — 1) dz
0 1/2

5
SR EMmES  IREE AT SwG: LMl NERT RIE RERE D TL e A
- gty = = 60 - .

Do not forget A = 2(1/2) = 1 Sq Unit, because the work above was right hand side.



Solve the problem below without a calculator: Page 7

Example Find the area of the region bounded by the graphs of
y=3(1—-2%) and y=4(1-2%72.



