March 31, 2006

Announcements

e This Week: §4.10, 5.1 and 5.2

e Homework #1 (Week 1 Problems)
Due Tuesday, April 4

(Covers §4.10, 5.1 and 5.2; see web for assignment)

o Quiz # 1 Tuesday, April 4
(Covers §4.10, 5.1 and 5.2, Week 1 Problems).

Today

e (Finish velocity problem from) §5.1: Areas and
Distances

e 85.2 The Definite Integral: definition and
properties.



The velocity graph of a car accelerat-

ing from rest to a speed of 120 km/h

over a period of 30 seconds is shown.

Estimate the distance traveled during

this period.
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When solving the area problem we en-
countered, Riemann sums, which are

expressions of the form

3 fahae =

f@i) Dz + f(@5) A+ - + f(ah) Ax.

We also define the Area by their limits,

I.e.

n
A= lim 7;;1 f(x)Ax =

im [f(2) Azt f(z3) Az +f(zh) Az].

n—oo



Definition: Let f be a continuous func-
tion defined on the interval [a,b]. Di-
vide the interval [a, b] into n-subintervals

of equal width

b —
Axr = a,.
n

Let
o =a, Tn=>=0, x;41 =x; + Axw

Let =7 € [z;,_1,2;] be sample points.
The definite integral of f from a to

b IS

n—oo .

/abf(:c)dazz lim if(xf';)m:.



Properties of sums

o >" 1(a;+b) =1 1a; +>X b

o >" 1(a;—b) =Yt qa;— X" b



Properties of the definite integral

If ¢ € [a,b] and X is a constant then
o /abf(x)dacZ/aCf(a:)dx—l—/be(x)d:U
. /aaf(a:)dsz
o /abf(a:)d:pz —/baf(:c)d:c

. /ab)\dx = A\(b—a)

o [U@) +g@dz= [ f@)dw+ [ g(x)da
o /ab)\f(:p)dw:)\/abf(x)dx



Comparison properties for the integral

o If f(x) >0 for = € [a,b], then

[ f(x)dz >0

o If f(z) > ¢g(x) for x € [a,b], then

[ f@)dz > [ g(z) da

o If m < f(x) < M for for z € [a,b],
then

m(b— a) < /abf(x) dz < M(b — a).



