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4.9 Antiderivatives (continued)
Example:
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Example:

Ron steps off the 10 meter hlgh
dive at his local pool. Find a
formula for his height above the
water.

(Assume his acceleration is a
constant 9.8 m/s* downward)
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5.1 Defining Area (Riemann sums)
Calculus is based on limiting
orocesses that “approach” the
axact answer to a rate question.

In Calculus |, you defined
f'(x) = ‘slope of the tangent at x’

- flx+h) - f(x)
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'n Calculus Il, we will see that
antiderivatives are related

to the area ‘under’ a graph
' n
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Riemann sums set up:

We are going to build a procedure to get
better and better approximations of the
area “under” f(x).

1. Break into n equal subintervals.

b—-a .
Ax = — and x; = a + iAx

n

2. Draw n rectangles; use function.
Area of each rectangle =
(height)(width) = f(x;)Ax

3. Add up rectangle areas.

| Example:

Approximate the area under f(x) = x3
fromx=0tox=1using

n = 3 subdivisions and
right-endpoints to find the height.
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“losing Wed: HW_1A, 1B, 1C

Entry Task (You do): Approx. the area
ander f(x) = x3 fromx=0tox=1
Jsing n = 4 and right-endpoints.

b=a _ -6 _ 1A
Step 1: Ax = T TR
Step 2: xg = a = O
X; = a+ Ax = o«% -
X, = a + 2Ax = o+2(h)
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a + 4Ax =0t4(*h)

Step 3: Plug in right-endpoints to
function to get rect. heights, then
add up areas (height times width).

f(xq)Ax + f(xz)Ax + f(x3)Ax + f(x4)Ax
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did this example again with 100 Pattern:

;ubdivisions, then 1000, then 10000. Ay =19_1 Cox; =0+ P
Jere is a summary of my findings: n n n. n
n | R, 1L, Adding up the area of each rectangle
4 - 0.390625 | 0.140625 f_ 3
5 1036 016 | sum= Z sAx _ Z (L) 1-.
| 10 103025 0.2025 n/ n
0.255025 | 0.245025 n ;
1025050025 10.24950025 |, .. _ 025 = lim Z (L) 1
00 | 0.2499500025 | 0.2500500025 n—>00 n/ n




Example: Approximate the area What is the general pattern in terms
ander f(x) = 1 + x*fromx = 2 ofn?
to x = 3 using Riemann sums with

. 21— A

n = 4 and right endpoints. Ax = — = n
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Another Example:
Using sigma notation, write down

the general Riemann sum definition
of the area from x =5 to x =7 under
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Velocity/Distance & Reimann Sums C Low | B
When velocity is a constant. ESPMTE | B ‘?‘SWME
Distance = Velocity - Time o
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Example: r |
You are accelerating in a car. Youget | o B osn. | \M Rypw .
the following measurements: o e LT |
t(sec) |0/05| 1.0 15 |20 IR
v(t) (ft/s) [0 [6.2]10.8[14.9[18.1] 1 ¢ | W0sMharr
SGu b
Estimate the distance traveled by the  —— b tmmr 0
car traveled from 0 to 2 seconds. 1Sy | d
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5.2 The Definite Integral Ex ) /i
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We define the definite integral of o
f(x) fromx =atox=b by SO—-S“O\ \S
n ~ T I —————

e \\UE’T ' lb\f\‘tf\

. | | o
f fx)dx = lim Z fx)Ax, € > ”qu,_ )
a i

here Ax = 222 and x; = a + il RPIAY
where Ax = — and x; = a + lAx. g S Dax = O
NoTES ° |
o | | + 2\
Y = iy < :,%E\
ega¥on T
a, % = bownds or M Ty ot e i

Ziad _ U Asn Ut Tl ox
Sa (%) T NCaogy TN WWTE~AL

\i

X W U g c;_’:a




Basic Integral Rules: | Examples:

b 10
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Note on quick bounds (HW_1C: 9,10)

b .
mb—a) < | fe)dx< Mb—a) 5,

Example: Consider the area under - =
f(x) = sin(x) + 2 f

on the interval x =0 to x = 2r. |
(a) What is the max of f(x)? (label M) <o ¢ 2y
(b) What is the min of f(x)? (label m) )6 Sl x) 4 L o j
/f
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(c) Draw one rectangle that contains o e
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all the shaded area? What can
'you conclude? |
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(d) Draw one re.ctz-mgle that is | o & SD sl 41dy € %o
completely inside the shaded e e
area? Conclusion? Xl b





