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AUTHOR 1

AUTHOR 2

26 — Area AUTHOR 3

1. The graph of f(z) =4 — 22 is below. Let A be the area under f(z) from z =0 to z = 2.

(a) Give your best estimate of the area A that you can.
Make sure to explain your answer.

Re crea i 1\0“&-2‘*9\&"“ :

/ \
/ \
/ \ (b) Was your estimate an over or underestimate (or are
/ ! \ you not sure)?
D) -1 1 2 ‘ TV\\.( Yo &;}u—f_ R 0“.\ .

(c) Compute the area in the 2 large rectangles. This esti-
mate of A is called Lo.

Ly= Y sty o= T4 3= @

(d) Is Ly an over or underestimate (or not sure)? Why?

z Ovei — Yeo much areo

(e) Compute the area in the 4 large rectangles. This esti-
mate of A is called Ly.

L= 4H- 054« 2395 .054 205325 .0-S

(f) Is Ly an over or underestimate (or not sure)? Why?

T O™ _ oo ek oA

ME“ Sl




(g) Repeat for these 4 rectangles. This is Ry. (Do you see
where the 4" one is?)

R4=C$.’*?—?"a{' LW+ S+ o\~o.s =

(h) Is R4 an over or underestimate (or not sure)?

unde—

(i) Repeat for these 4 rectangles. This is My. To find the
heights, use the fact that f(z) =4 — 22.

My = “(u\- 25 )4 (- s T) 4 (A-1as) - \Js"}} 05

(§) Is M4 an over or underestimate (or not sure)?
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(i) Which do you think is the best estimate of A? How could you get a better estimate?
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2. The graph of f(x) = cosx is below. Let A be the area under cos(z) from x = =% to z = 0.

y (a) Estimate A using Rs, and draw the associ-
ated rectangles.
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(b) Is R3 an over or underestimate (or not sure)?
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27 — Definite Integral

AUTHOR 3

Theorem: Evaluating Definite Integrals Geometrically

above the z-axis below the r-axis

b
/ flo)de = (total area under f and ) B (total area above f and)

2

1. Graph f(z) = x — 1 over [—1, 2], and evaluate /

(x — 1) dz by interpreting it as (net) area.
-1

Y

2
2

. \
2 % e-Ndr= 2 -7 =
=\

al

-3 -2 —%//1 2 3

2
2. Graph f(z) = V4 — 22 over [—2, 2], and evaluate / V4 — 2?2 dx by interpreting it as (net) area.
—2

A S T

3
3. Graph f(z) = sinz over [-7, 7], and evaluate /

sin x dz by interpreting it as (net) area.
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Theorem: Evaluating Definite Integrals Algebraically

If f is integrable, then
b n

where Ax = b_T“ and x; = a—i—z’(b_Ta).

dz.

3
4. Consider the integral /
1

1+ 22

(a) Estimate the integral using R4 (4 subintervals with right-hand endpoints as sample points).

1
1
¢ s 2 253 v 4+ = L+_\,_L NS
= 2 1+ (2} =+ (2-%) 1+ (3) 2
o \ Q\-( VAN

=~ (6.3

(b) Express the integral as a limit of Rlemann sums. (But, do not compute it.)

\
) .
S I\ - dx: l\""\ ( Z_ \.(.(\4- \\
( < X n

> R

Theorem: Evaluating Definite Integrals Algebraically

If v(t) gives the velocity of of an object at time ¢, then the (net) displacement, D, of the object

fromt=atot=>0is ,
D:/ v(t) dt

5. Suppose that the velocity of a space shuttle ¢ seconds after takeoff is modeled by v(t) = 0.125t% —4.8¢,
in m/s. This model is only valid in the first 124 seconds while the rocket boosters are assisting.

(a) What is the velocity of the shuttle after 124 seconds?
VO = 13263 /e

(b) Write down (but don’t compute) a definite integral that expresses the distance traveled by the
rocket in the first 124 seconds.

Ly
D - ’ (o.\z%‘-tl-“\.ao‘t\ At

o
(c) Estimate the distance traveled by the rocket in the first 124 seconds using R4 (and a calculator).
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