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INTEQ RALS

In chapler 2, we use %anaen’r and veloc.&j problers 1o infroduce the

dervative , which s the contral dea in differential caleulus

\n +he same’ way we uge area and digtance Prob\ems and use
them 1o formulate the dea of definife mhjrals) which 15 the

hacic 1dea of m}eﬂm\\ caleulus |

Aveas and Distances

Find the area of the rga|bn S
ol lies under the curve
= PIx) between a and b

Difficult queshon

A = lw A = Lbh

When we lalKed ahout ianﬁen’c lnes, we used Hwewsiop\os of_socan{

lines 1o QPPVOX\mo’m the <lope of the ‘rargen{ line ,and teok hmit

of Hhese qwrommah'ons .



Wo use a similar 1deq . We flrﬁ aPPrOXIma}e the realbn 5 bj recl‘arﬁles
and then we taKe the et of the areas of the rec?anj)es as we

incteage the nuraber of rec\anj\es \

Ex  Use redanales 1o eshimale the area under the parabola y= X*

frorn 0t 1.

T h/\{'hﬂ Area ¢ 1

Diide G wndo four shi\)s 51,585,531 5¢ \)3 o\mwmj the vertical hnes

x="">2-;.3_
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A//ﬂ 'L
LR T -
y ¢ 7 3 -~
k& # o) q-' %_ ‘3_'_ i

We con aPpromma‘e each shfp bfj 0 rec*anjle whose base Js the same as the

shiP and whase hel‘gh’t 15 the same as the nah-i odge of the s+n}> .
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Co the heuah’f of each rec%anﬂle are the values of the funch‘on

fix) = x? ot the night endpoints of ~the subintervals [0, % ][ ’2\1-] )
ra,37 /3.4
44 (5]

: . 2
tach redangle hae wicth 7\L and the he\ﬂh}s (7\()3’ (%)2> (%) ) U)D |

;ng\& endfom}s

| ] 2 2
R? - \?{Jﬂ ¥ Zl{(%‘) + %(%) +¢"\“°l = 1_355 = 0.46875
nurabor

of subintervals

G ac‘fuo\\j areg A of G s lese than Rq . Couse looK ot the extra avea

Noxd lele use the Tefd eno\Pom’ts ‘

LA RO R MR
L
“ u - 0.31315

!
teft roost tedana\e hos

mlla‘rscd because
he\SH 1o 200 .



So we can 0y 0.21835 < A < 0.4687H

Repeat the Frocedure for equal 8 strips

/ /

N

S

’ 3
lg =0.a738375 < A < Rg = 03984375

The rnore rec}angle we taKe the better fhe eghmale becomes .

,J_.__.... |

0.9850000 | 0.3850000

90 | 0.3087500 | 0.35¢7500

30 | 0.9168519 | 0. 3434000
‘)100 0.3083500 | 0.8383500
|

000 | 0.333333% o~33383854l

looKs Like Ry oPProac\nes Ja_ as 1 -1ncreases .
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We will show |
i R = L Divide 10,17 mlo n-oqual infervals
oo 3
% each roc*anﬂ)e has widhh L,
n
}7: and the helahie are the values of
7 function ]0()(\=)(Q al PO'MS
| N %w- );\n_ - So the henﬂh’fs are
<
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= U_f + L Ll_a_ oo ¥ _I_ _'f-—
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= 2Tk (2)Q+m+(n)1]

DQ

Adua\lj % (2)2-& ot (n)? = n(nt1)(2n+1)
6

& Ry = L o004 an’s 3p+ ]
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G, hm :
an’+ 3n 41
o m p> 0o
h=a @,n}.
n
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‘ |
Swm\aﬁﬂ we can ghow that aoLh =3
n—

$ind area under curve

lel's QPP\ﬁ it 1o o more 3enera| case
y = £(x) between a & 5.
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G we divide iterval [o,b] wnio n-10tervals of ec‘ua\ width | o we divnide

¢ wdo n dn\)s S 385 5 54 ) ou ey Sn

The width of the olerval Ta)b] 16 b-a @ width ¢f each o Hhe n shnps 5

b -0 \
N

Ax =



These strips dwde the terval [ab] mis n cobintervals
[X‘NXJ N [Xl)xg] ; [XQ)XB‘S YIS [xn-l ,xn]
where X, =0 ond x,=b . Thenghl endPomh of subinfervals are

Xy = %ot Ax = 0+ DX
X+ Ox = o+ Ax+ Ox =0+ 24X

>
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Xg"’ AX =Q+BAX
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Xy = a+ L Ox

Ax
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747\
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T Xl Xy

Let's approximate e (" ehop 61 Bj a mdanﬂ\e with width  Ax
ond hqlg\.{ g fla ) value of the function { ot the nﬁht eno\Pomi) |

% the area o% Mo rec\onﬂle 16 f(x;)Ax

G Ry = fl)Ax+ f06)Ax A e ¥ i) dx



Defn The oreofA of Hhe mﬂi.on ¢ Jhat lies under +he ﬂYGFh of the anhnuous
Junchion £ 15 the it of the cum of the areas of approximating

roc\anﬂks .

A =lm R, = hm [ﬂx\)Ax v f0%) Ax + . +f(Xn3Ax]

N= 00 N-o®

Romark  Since the funchion s continuous , the e aleﬂe exisls , and we 3ei

e same value when we conaider the eft endpoints



