Good afternoon: warm up
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Finding C hw answers
53. time is 1.875 sec, heightis 62.25 ft
54 initial velocity is 187.617 ft/s (this one's hard, sorry)
55. a.) 2.562 sec (must use quad. formula)
b.) -65.970 ft/s

56. 7.1m
57.62.3 m/sec (also hard, sorry)
58. 9.2 sec



Sketch the figure then estimate the green area.
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Differential Calculus: rates of change and the tangent line problem
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Integral Calculus: accumulation and the area problem
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Remember limits?

limits help make static things dynamic!!

contrast f(0) vs i f(x)
XD
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AX s Integration/area
also involves limits

http://webspace.ship.edu/msre
nault/GeoGebraCalculus/deriva

tive_at_a_point.html http://webspace.ship.edu/msre

nault/GeoGebraCalculus/integ
ration_riemann_sum.html

limit def of derivative



Estimating Area using Riemann Sums
Estimate the area of the region bounded by
f(x), x=a, x=b, and the x-axis.
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Summation Notation summ-ary
Write as a sum using sigma notation.
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% summation formulas
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Write as a sum using sigma notation:
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Divide interval into n subintervals of equal size (equality not necessary)
this represents base of rectangle A)Q"" Vo —&_

N

\Use function to generate height of rectangle at specific points')C (XO

hitps://www.desmos.com/calcula
tor/tdcysp2ein

Area of one rectangle: height * base



Area of one rectangle:. f(x;) *Ax
Area of n rectangles: ~n

— b—d
7!9 ZV(xi)Ax where Ax = "
i=|

The area under f(x)_@téen a and b can be approximated with
n rectangles by this



How to choose the height?

can also
use trapezoids
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S use midpoints http://webspace.ship.edu/msren
TL,.% ault/GeoGebraCalculus/integrati

.( ﬁ on_riemann_sum.html

https://www.desmos.com/calcula
tor/ercx7noboq
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Z f(x;)Ax where Ax =
i=1

How do we move from area approximation to exact area?
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Riemann Definition of Definite Integral
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A future assessment question:
I-U1
3. The Riemann definition of the definite integral is given by

b—-a . . .
where Ax = — Explain why this is so in the context of

< b
lim E f (x i)Ax = f f (x) dx area under a curve. You may use diagrams to accompany
e i=1 a ‘ your explanation.
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Indefinite Integrals VS Definite Integrals
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Type
of answer:



b

f(x) dx

We use Riemann sums to approximate the definite integral

We have not yet learned how to do math with f



How to approximate area under a curve
Estimate the area under the curve f(x) = x* —5x? + 6x + 5

on the interval [0,4] using 4 subintervals of equal width.

a b

Write approximation as a Riemann sum Write as a Definite Integral




Left-Rectangle Approximation Method (LRAM) : f(x) = x® —5x?+6x+5

4 b—a_ 4-0 ; /

LRAM:

consider each subinterval's endpoint,
choose the LEFT (or lesser) value

0 to 1? choose 0

1 to 2?7 choose 1
etc.
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W 2
Right-Rectangle Approximation Method (RRAM) f(X) — 5x°+ 6x +5

¥
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ur RRAM:
i consider each subinterval's endpoint,
choose the RIGHT (or bigger) value

E 0 to 1? choose 1
- 1 to 2?7 choose 2
- ] etc.
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. 1
Approximate A using 4 left rectangles
}.r\ X o x =

1 einterval  Si1EC

choose the left of each interval

5 5 - to be the input for f(x)
2 - i 3 ) Lt remember to multiply each by delta x




HW
p. 263 #25-30, 33-34

Do LRAM and RRAM for each



