Example 1: Integration for y = x* fromx=0tox = 1.
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x3 13 03 1 1 i Accurate area under the curve
3 -3-or 0.333 ... square units

1. What is the length of the base of each rectangle?
‘Y2 or 0.5( <- in calculus, this is called a partition)
2. Calculate the area of each rectangle, then sum the areas to
approximate the area under the curve.

A=(0.9 *0.26)+(0.5 *_1 )

A=(_0.125 )+(_05 )
A= 0.L25 square units

3. Isthe area approximation greater or less than 1/3 or 0.333...7

(Circle one.)
Greater than 1/3 or 0.333...) Less than 1/3 or 0.333...

f

4. What is the length of the base of each rectangle?

T | e ‘s or 0.2 ( <-in calculus, this is called a partition)
5. Calculate the area of each rectangle, then sum the areas to
0.4 - approximate the area under the curve.
A=(02*.04)+(.2%.10)+ (. 2% 3)+(.2* )+ (.2* 1)
©.36 -
A=(.008 )+(.032 )+(.032 )+(.128 )+( 0.2 )
016 -
>°-°4 X A= O.4Y% square units
0 'é‘ -1§- —’,— a' 1 6. Is the area approximation greater or less than 1/3 or 0.333...7
01 04 0L 0f (Circle one.
Greater than 1/3 or 0.333... Less than 1/3 or 0.333...
7. What is the length of the base of each rectangle?
I / Yio o 0.1 ( <- in calculus, this is called a partition)
1 1 8. Calculate the area of each rectangle, then sum the areas to
7 approximate the area under the curve.
7 A=(L*.0)+(.L*.08)+(.L*.00+ (.1 *.Me)+(.| *.25)

tA*3e)+ (1 "M+ (L) +(L*.8)+ (L% 1)
A= (000)+(0od)+(.o00+(.006+(.025)+(.006) +(.001) + (.00 +(.080)+(.2. )

A= 0.38%S square units

0f 0. oz oiuIAOTSo..y S oges 1 : .
9. s the area approximation greater or less than 1/3 or 0.333...7

(Circle one.
Answer these questions... Greater than 1/3 or 0.333... Less than 1/3 or 0.333...

10. Which rectangle method’s approximate area under the curve was closest to the accurate area? (Circle one.)

Rectangles with a partition of % Rectangles with a partition of 1/5 Rectangles with a partition of 1/10

11. All of the area approximations were greater than the accurate answer (1/3 or 0.333...). Why do you think that is?
The rutangler Dverestimase Twe G wndea the cunve
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Example 2: Integration for y = 2x* fromx=0tox=1.

1 , 2X3 2(13) 2(03) 2 2 ' Accurate area under the curve
f 2x“dx = — | = - = —=—=0 =|=or0.666...square units
o 3 1o 3 3 3 3
3/ 1. What is the length of the base of each rectangle?
'lz or 0.5 (<-in calculus, this is called a partition)
2 ) R 2. Calculate the area of each rectangle, then sum the areas to
approximate the area under the curve.
A=(0.5 *.26)+(0.5* 2
A=(_0.126 )+(__ 1 )
h o+ A= A - 125 square units
3. Is the area approximation greater or less than 2/3 or 0.666...7
’ (Circle one.)
4 015 (Greater than 2/3 or 0.666.. ) Less than 2/3 or 0.666...
X
0 2 1
0.5
2 { ok 4. What is the length of the base of each rectangle?
'Is gc 0.7 (<-incalculus, this is called a partition)
5. Calculate the area of each rectangle, then sum the areas to
approximate the area under the curve.
] A=(L*.08)+(.2*32)+(.2*32)+(.2*1.28)+(2* 2)
1 - — | A=(.Ol0 )+(.00% )+ (. 144 )+( .25 )+( 0.4 )
| A= 0.88 square units
6. Is the area approximation greater or less than 2/3 or 0.666...7
(Circle one.)
(Greater than 2/3 or 0.666... )  Less than 2/3 or 0.666...
1 1
0| s ®ls % 4 1
02 oM 0. 0B

Answer these questions...

7. How does the size of the partition change the accuracy of the approximation of the area under the curve? Why?
Howi O Gl parhition ML InUtades fne Qe
e apprexmatin ol fhe MLa wndea the cuave becarcsl
& Smalexr porim O} e gy dnLasy exttnd  rond. e cunvesr boundary.
8. What similarities and differences do you notice between the “triangle method” and the “rectangle method”?
Both war e ann WO Mafpea O Afimuae He 0L a
WA e Ve . The vetungle metmod cn be waed with
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Evaluate: Complete Example 3 on your own. You can do it!

Example 3: Integration for y = ~x% 4+ 1fromx=0tox=1.

|
1 : _XB _(13)
-x24+1dx = — =
J:) X X 3 +x\ ( 3 +
0

32 or 0.35
l’

-(03 -1 2
1)-—( (;))+0) = ?+l = -§or0.666...squareunits

1. What is the length of the base of each rectangle?
'(1. or 0.5 (<-in calculus, this is called a partition)
2. Calculate the area of each rectangle, then sum the areas to
approximate the area under the curve.

A=(0.¢ * .35)+(0.5* 0)

A=(_0.235 )+( (o) )
A= 0.33S square units

3. Notice that the approximation is less than 2/3 or 0.666.... Why
do you think this approximation is less than the accurate

answer? i, rectngi 12 encosed
n e anea wndea the urve . It

WA esinnot s the Oalo wndta
e CAC VL.

4. What is the length of the base of each rectangle?
'/ta pe . 2. (<-incalculus, this is called a partition)
5. Calculate the area of each rectangle, then sum the areas to
approximate the area under the curve.

A=(.2%0%)+(2*.8)+ (2% 4)+(:2* 36)+(.2% O)
A=(.192 )+ (1B )+(.128 )+(.0F2 )+(_O )

A= 0.5 square units

6. Which approximation (the approximation above with a

X = : Rl :
0 1% % £ 15!. partition of % or this approximation with a partition of 1/5) is
:’1 v ol iy closer to the accurate answer? Why?
. 0. . . . S
This approximation w| a pavtition G-
s (o closa 4 Twe OLLwnsate oonawex
bt arge tanglea—
Answer this question... The endle 8L i eL
VA wore gl ‘e Gt o winden
7. What did you learn today in your own words? Give as much detail as you car¥ We cuave.
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