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Lesson 6 -3 Definite Integrals & Antiderivatives, Part 1 Date

Learning Goal:

o I can apply rules for definite integrals.

b
In the previous section, we defined J. £ (x) as aglinfiGES
a

right across the interval [a,b], sQ.do= XSl
in the opposite direction? —
If we integrated in the opposite direction, the mt.egralj S (x) would become I f(x). The integral

_[ £(x)is again a sum in the form ZC,Ax but this time Axpweuldabes i, which would w

,MIS would change the sign on all the terms of the Riemann sum, and ulnmate]y the sign of the
efinite integral. This idea suggests -

Along with the above rule, there are several other rules for dealing with definite integrals. They are listed
below (and will need to be memorized!)

Rules for Definite Integrals
1. Order of Integration: f(x)a‘x = -ﬁ_/‘(x)d;

2. Zero: @f(x}dx:ﬁ

3. Constant Multiple: @ f(x)de= kj: f(x)dx

4. Sum and Difference: _[:(f(x)ig(x))abc =I:f(x)dcij':g(x)dx

5. Additivity: F’%a(,g& f(x)dr =[ f(x)ax

6. Max-Min Inequality: 1f max fand min fare the maximum and minimum values of f'on [a, b], then

(min f)-(5-a) < [[ £ (x)de <(max f)-(b-a) EWL‘e:}WJ

7. Domination: f(x)=00n [a,b]= j:f(x) 20
f(x)=g(x) on [a,b]= J:f(x) Zj:g(x)

b
8. Unsigned Area: Since j b (x)db: gives the “signed” area under the curve, then

(ines the total T area of f(x)
ik . OVER >
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Practice
Suppose: I_Ilf(x)dx =5, j:f(x)dr =-2,and j_llh(x)dr= 7

Find each of the following integrals, if possible. Show your set-up using the above information

@ [y (e o [ e W o
O‘ﬂ‘j:r' q f{xwfg rodx = C *Cff‘)c‘lx
:_S £ dx -l
| 54 -2 =[3]
S = =
=(3
© [[27(x)+3n(x)]dx @ [ h(x)ax

S «Crmdx:r 58 htod = /Uakfa%“[vfx w/g\vgn MAD.
2.6 + 37 =
[0 4+ 2\ =
@ |

(e) Without your calculator, show that the value of j‘«!l +cosx dx is less than 3 (hint: use rule # above)

Max-min
The vnax: muen Vafh-c &1[ [+tcosSx s 2. Do e .

Maxmmmin Value 0f (Thcosn s 55 - Dy The
!’V\CA}("W\}V\"‘ f’\{fw»w['“;‘\/l AKX raana o.{' gd'/:x i
V2 (2-0) =2 2E ® 2. 895’ g‘m < 3

(f) Recall that rsinx =2. Without the assistance of your calculator, find ID |sm x| . Verify your answer

on your calculator. I
S S =10 . @M‘(’ 5;"\(‘!{ w e WM"F
D . ) B -
/h«uf. - Wﬁ.fjﬂ?j 5.(18_60) g [5'“)‘]: Li
D

’]}\,\Jé |

>+ 2
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Learning Goal:

o [ can find the average value of a function over a closed interval.

________-__.___._._—_-_—____..__._-___-____-____...-____..___---—___-—.

Review
Let | £(x)dx=-3, [ f(x)ae=4, [h(x)dx=7 . Evaluate the below integrals, if possible.

L[ f(x)ax 2. J"f

”Q;F(‘i)a{xh 8‘5;(”0[1:4 g f(nd«x-
1 _L{ T34Y =

3. " h(x)ax 4. [[[2: £ (x)-3-h(x)]ds

NoJr-u\Nf(\:;%j:p Agﬁw_gg !\(ch,(ﬂ
le/\uw{,l» - 9"# — 57 =

Average Va]ue of a Functwn

‘would we define the average va]ue of an arbltrary ﬁmctmn f over a closed
interval [a,b]? The problem is that there is an infinite number of y values for
the function, .and we cannot divide by infinity. The solution is to look at just a
“large” number of values in [a,5].

Think about dividing [a, ] into n equal subintervals, where » is an arbitrary a

“large” number. Then the W would bﬂ Remember, to find the area

under the curve from [a,b], we c@sc

f(cl]+f{czl+ +'f(c")=lif(cﬁ)

The average of the n sampled values is

Therefore —Z f(e)

e

OVER =2
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Does the last line look familiar? It should. It is El—times a Riemann sum for fon [a,b].
—-da

This means that when we consider this averaging process as 7 —> o, we find igliti@ii#fkand the limit is

Wow!! This exciting result means that the average value of a function can be found with a definite integral
(note that this is a popular topic on the AP Exam — but do not confuse it with average rate of change!)

¥ i
[}

i

“If f is ntegrable on

Practice

Use your calculator to find the average value of f(x)=4-x"on [0,3]

v
Together with the Mean Value Theorem for derivatives, this means that if a function f'is continuous on
[a,b]and differentiable on (a,b), then there is some point in [a,b] where the derivative equals the average

rate of change over [a,b]and another point on [a,b] where the function equals its average value.
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Practice
|. Find the average value of
x+4, —4<xs-1

f(x)={—x+2,—15x£2 oa [[5457]

Use the graph at the right to help.

| g‘iq
- ¥) e =
o Ve Q-4 -9

l b
. S.(,’P"‘ yox =

é .[-i,(,.BJ”'
>

e

a.—
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[N T RS

A ——
da

2. 1 f° f(a)ds = 15 find the average value of £() on the interval [1,5].

oV (€)

1. 5=
5l i
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