
Chapters
Applications of Integration

5. 1) Area

I, Area between cures

I f  between x=a and x=6

W e  h a v e  f ( x )  >  9 ( x )

t h e n  t h e  a r e a  b e t w e n

t h e  c u r e s

9 (x)

, f Tha ton
? Ok if forg goes negative since we are differenciy

Ca
F o r

? In gonal A = SIfolds,

+ 514e

b u t  t h e r e  a n d
detais... need 6,

4C2



math 211 CW 4d Name -

121 Find the area between y -x' $ y=4x-83

y=x2 y =4x-x°

4 =x(4-x) y=0@x=0,4

y = 4 x - x '

x = 0



2

X- in t :

0=4x-x2
= x ( 4 - x ) x = 0 , 4

-

4

intersection :

a = 0  b = 2 ? ?
y=x" set equal to y=4x-x°

x = = 4 x - x =

2x2-4x=0
2x(x-2)=0 ?x=0 or  2

#: (548-887-14)16x
X = 0

=S. (48-29741

+29747-513

+29(2-09-13-917
8-3 =27 -13 = 3)



E X

(is Sketch

Find the crea bet sin(x) and'x"
7for XELŸ,"]

TI

(li) A =

2

( i i)

[x-sin(x)dx

( i n )  = ' "x d x - sin(x)dx
1/4

TI
-(Cos(x))

=561-467+1-5%7

= 15 TI-1-52 # 2.92 sg-units.



I I IQiwhat do we do it.when I is not say in te twine
f(x)

(4)

E X

ACt) from now on!

sketch and cactulate the ared between

Y=co5x and y= sizx from x=016x7)

f = C U S X

A=S cosx-sin2x dx

T I

2

+
# / z

(sin 2x- corx)dx
C

? We need''"' conx= sin 2x

sch" / 3
T/ 6 2  s in  X  cosX-Cosx  =0

c o s x  2 s i n  x - ( )  =  0

C o 5 x = 0 3 % - . .
2 5 h x - 1 = 0

X = I I I



+
*/2

Su
A = (cosx-sin 2x)dx +

"/6

"  E  va lua te
T/ 6 "/ 6

= So
c o s x e x - (s inzxdx  +

U = 2x
du=20x

1%6
70/3

=  s i n x -  ( s i n u ( * )
? = 0 T/3

T%/2

s i n 2 x d x

$ 1 6
du=2dx

+

c o s * d x
T/6

s i h x
TI/ 6

1 / 2

$06

= sin x lo

$/3

+ ( - 0 8 3 1
- s i i x

= (=-0+(12-5)+(+213) -(1-?2)
+++4-472+9-172

+



EX
the area between

F i n d s  y = x * - 8  a n d y  = 8

- y = 8

50

? intersect ion:

4
#  :  ( 5 8 6 8 - 8 1 1 6 2

# 25316-8764
4

=2116%%' -  x

2 ( 6 4 - 1 6 0 - 1 9 - 8 ) }

=23(64-01-199-017

=2564(1-533

= 2?64 (3)
=240+16 2535

3

b

A = 1 [ 8 - ( x - 8 ) J a x

a

1 6 = x " x = $ 4

4

=2?1{8-(x'-8) dx

we have sym about
y-axis.



EX Find the area in the first Quadrant,

between the curves x2+y"=14 x"+y"=1

(0,1) I f  Y
y = tV1-72

(1,0)

1
=1

y = (1-52)}

? Need to wai t  for

Chpt 7 (CalcII)

? But we still can find
the  resu l t .

1

r = 1

AIF "

(1-258+570)
=(1-26x +x)

So (1-258+x)ex

- x - 2  +  E l
- (1-0-27(150 (20)
=1-3+2

A -

an “L”

a box

x,y can’t be negative



If integration with respect toy:

EXI Calculats the area between 2x=y=-4

and 4=3x+2 sideways

x = -2y 2 - 2
?  X - i n t  @ y = 0 :

x = 4 . 0 ' - 2

x = - 2

-  2
?  y - i n t

X = 0

2?0=12-4

1 = 1 2
4=-3x+2

"Tradit ional" = 2 - +

45172819 top
3=-12x+4 bot

?  = ? =

Topiy = 2x14 Top: y=-3x12

Bot: f=0 Bot: -v2xtY52x74+12K+4

X = 0

A=21 12x+4 dx +
X = - 2 x = 0

? f ind C:  subst i tu te y=-3x+2 into 2X=Y2 - 4

2x=1-3x12) -4
2x=9x*-12x+4-4
9x2-14×=0= x9714) =0 X=*1?

2x = y^2 -4

x - coord

y -



(8

2

? Intersection: Xleft = Yright

y".- = 1-2
Solve 34412-29-49-39-29 +16=0

3y2+2y-16=01 3 - 16
3 0

3y+8=0 y.=-

-  % 3  ?

? Back to the area integral:
2

A  = 1 ( 1 3 )  -  ( 9 2 ) 1 8 1

3

-  83
2

{ 3 5 2 - 1 2 + 2 1 - 4 ) d y

8/3

#:: +53234+24-167 dy=
- 8/3

1 5 4

8 1

y-coord

Now try side wayze  strips …

simpler that vertical strips



E X

approximation via geometry

Find the area between - sinly and -2 sin(x)
Area: 1bh

E  s i n  ( x )

a  = 1

=2(a) Estimate AX 2A = 2(4443)) =7515

= Coscal: +26-58011
=(67(01)-90360)-21 cos(a) -cos(0))

= - 1 - 1 - 2 5 - 1 - 1 3
= - 2 - 2 < - 2 7

=  - 2 + 4

=  2 1  v s .  1 . 5 1

^  Crude but not bad for a ball park area



* Estimating Intersections (10)
EXI

Set  up  the  a rea  in tegra l  fo r  the  a rea  be twee

y  =  C o s  ( x )  a n d  y = * x - 1

1 11/2=1.5

x = = ?

X, = 0

?  T o  f i n d  X 2 :

?  A p p r o x i m a t e
Hunt and Peck

cos (1.5) vS.
0 . 0 2 0 7

z
( 1 . 5 )  -  1

- 0 . 2 5

co (1.9) (1 .9) -1
0 . 3 2 3 - 0 . 0 5

cos (2.2) VS {(2.2) - 1

- 0.588 +0. 1

Cos (1.7) us. {11.7) -1

- 0.1288 - 0 . 1 5

cos (175) 15-561-75-1
0 .128 0.125

X = = 1 . 7 5

- y = cos (x)

Cos (x) = =x-1
Yupper = Ylower- diffice soleanalytically

Newtons method

l e t f ( X )  =  C o s ( x ) - E + 1

f ' ( x )  = - s i n ( x )  - 1 2

f ( x n )
f ' (Xn)

Cor(1.5) - 2+1

- sin (1.5) -4
x x = 1 . 5 =

=  1 . 7 1 4

x3 =1.714 = cos (1.714) - + 1

- sin (1.714) - %2

=  1 . 7 1 4  - 0 . 0 0 0 2 8 5
- 1 . 4 8 9 7 6

= 1 . 7 1 4 1 9



EX. conts
1.714

The set up.


