Applications of TIniegcation
P g

The remaindes of MATH 116 will be devoted 1o applications.

Bij idea : In’resrais arise when o.cld.’nj o Continuum of

b
‘ﬁinj Zuan-l:hes. You can think o/J f(x) dx like a 517 Sum |
o

6.6 - Averaqe Velues

Recall © The average value of ceal numbers Y., Ya, .., Y is

Y+ Yat -+ Ya 44— add all Zuen+i£;es

j avj. - "

|

divide bJ +the number of

Zuam‘i-/:e..s (H\e_ Sample S:Ee)

S;M;\wlj, Wwe Can def.’ne, the notion of an ‘.avcraje" ][or'

in]}m'}e[:] Many tluan{ahes. Spec;facaﬂj, the average value

of 5-‘f(><) for Xé[a,b] is



1\

| b — 1‘/-\ald" all iwmm;cs
)(vav\,. b_a. f(x)dx
a o

L Divide by the length of [a,b]

(S:m:lar to dividing by the sample size!)

E_X'- The aL\/era.je volue o,c f(X)=XL for X€[o,a:| is

2
J‘w". ,ZEO Jo {(X)clx

= 342
ij XZCIX = i[_X] = i(
2 oy 3 o b}
o

G)E’.onndr’\co.uj , fqu3.= 3i means that j(x)-xz and the

q
constant J(unc-l-‘-orn 3’ /3 enclose the same area for X€[°,7-].
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Ex:  The temperature -\-\nroujhou-\- the d?j s given bj
TW=Y-msn(Gzt) C
where t s the Lime in hours Since M:dmjlnL (£=0).

Determine  the average temperoture from m}oln:jh’r t» noon.

Solwlion: For te [O,IZJ’ we have

Tmlj. = I'Z.l—o Jo (L’ - T 53V\(T—2":>> dt

NI 4dt - ljlts:n (1 t) dt
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- = (4] - é\ [—m{?_{) ]'20

\7 [Llw- O] —+ [_cos('rr) — C,os(o):l

=4+ (-1) -
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871 -  Acea Between Curves

Recall: Tf J:(X)>/0 , then the area between the

SFOLP\'\ 0!: )c and "'L\& X—= Q¥ s Jcrom X=a 'l:o X=b is

b
Rrea = J f(x)dx (1)

[N

More je,ne,rwa‘\j , the area between two curves

)Crom X=00 'l'.o X=b con be_ calewloted as

b
AI‘&& = j‘ (jurfer - jlowgr) dx (Q)
1}
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Note:  Focmule (1) s reo.l(j a special case of ]l;rmu./a (a)

whece  Jupper = f(x3 and  Yower = O, +he X-axis.




Ex: Find the area enclosed between j=X oand 'j= x*

(a) )Crom X=2L to x=3

(b) )Crom X=0 +o %x:=3

Solution:  Start with a Pic'l'ure_!

(0) For Xe[2,3], We have X< X*, hence

j/\

y=X‘E

3
Al‘e—& ) J (3"‘??2\'— 3(0\-\21‘ dx
R

Js (x*-x) dx

|

(b) The curves interseet when X2= X,

(W) wa

Gl N T}
X
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so X=0 or X-=1.

For Xe[O,l:I, we have X'¢X ; while

j:or XG.L\,3], we have X£X', heace



Area

"

J| (Yuppec — }J'wer)dx + J (Yupper — Hlouer>dx

0 ]

- Jl (X—Xl) dx + Js(x"—x)dx
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Ex: Colcdate the area enclosed between j=)<z and

Y= AxF -1 .

Soelution: The curves intersect when x- = -1 or

H

eli_u'.vd.en’rlj, when Xz =1 hewce X = 1. We have

X

Suﬂ:er = X awnd jzower = Qx| Tku._s,

Areo. = ax —I)) d)(

&
J (1- x*) dx
{

} 4
X 3

"




Note: Tt s a,d-ua.aj possible to determine }ju.ppe.r and
BIoWer without Sl‘&fhinj | Tnctead
(i) find the ponk(s) where the curves cross, and

(i) check Yhe value o}' each fumdr'.on at a Pom-l-

n between to see which is Zju.ﬂ?e(' /jlouer.

Ex: Coalculote the oreo evclosed between 3= COSX

ond 3:smx from X=0 to X= TU.

Soelution: The curves Cross when SinX = Cosx,

-
hence ,  When XK=y .

0 R r~;-r ™a 19
/ 4 \
At X=Fn76' for examPl&: AL X"Frr/&' for exo»W\Ple,:
(%) s T s (%) g | | ()0 v sa() < |

= Buﬂ?e\‘ = CosX, jloue,r = Sinx = 3““’” = Sinx, B(O\J&r = CosX




Thus ,

Areo =

I we

we have

\J-rr/q (3“1’?“ - 5|ower> dx + \Jﬂ- (3"??" - }jlouer) dx
o ‘"’/.i

M losx — s X — d
J (wsx SnX) dx + L'/q (sm( cosx> X

‘l'l“/“i o
[S:nx+ Cosx] + [—cosx-smx]
0
[(s;

Jz

2!

n%' + CO.S';—") -(-yﬂ/O-l- cosO)} + [(’C“T‘" S)/T") - (— COS%" - SinI) ]
Y S R N I

jrka ,

y

L’

we would see +he fnc-l-uue, below :

= CosX

/ Jupper = SinX

ju?pe_r

jlower =siaX




T( the region is enclosed between o [eft curve and

o rijh'\' curve Jcrom y=c +o 5=c|, then we can ae_-\;

the areo in between bj in+e_jro&mj with Tespect 1o 3:

yod
Area = J ( Xr:j\nl-mos(: - X lc-fémos’f> ‘JJ
J=¢

Ex: Find the areo. belween Xyl and x=rjz for je[_o,zl

So‘u.‘l:'no\n:

Here , +he region is bounded

between Xieftmost = j'l and

Xr:3h+mos+ = 31 from 5'—0 $o \j=o'l.

- Area = J: <jz— (j—|>>dj
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