Section 5.2 W

Find the area under the curve f(z) = —2z +4, above the
r—axis and between z = 2 and x = 6.
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Method 1: In this case our function is very simple, so we
can determine the area without calculus:
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Method 2: Estimate using r 1gles.
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Inscribed rectangles with Az = §—~;—2 = 4. I‘F ‘(“
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\ 5 Circumscribed rectangles with Az = 1:
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+ %V Estimate the distance traveled between ¢ = 2 and ¢ = 6Af

the velocity is given by the function f(t) = —lt +4. = (€
Estimate using inscribed rectangles with At = 1: K mnp A
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of rectenyles

F@@) + f(4)(A) + F(5)1) + f(6)(1) =

= [-3(3) +4](1) + [-3(4) + 4](1)
+[—5(5) +4](1) + [~ 1(6) + 4] (1)

= %<1>+§<.%>+—3—<1)+1<1> — T i e
\// ‘\\h\(haﬁ?fﬂ /C/%\
reloedy X €im < = yf(s{a/) Cc-




7 f(x)

If f/is continuous, can use inscribed rectangles, circum-
scyflbed rectangles, all left-hand endpoints, all right-hand
egdpoints, or all midpoints, etc.

Defn:

F Az = —nﬁ and if right-hand endpo.l S are used, tth %\
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Find the distance traveled between ¢ = 2 and ¢ = 6 if the
velocity is given by the function f(¢) = —%t + 4.

= = ArC q

(&) W

i | -
g H
i JR
1 2¥5 ¥4 6 T "

Method 1: In this case our function is very simple, so we
can determine the area without calculus:
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Method 2: Use calculus by estimating with rectangles and

taking limit.
Area = = limy oo X, fa + &= a’)z)(b 2)
= limp o0 Xy (2 + 4%)( )
= liMp oo 31 [~ (2+%~:)+4](n):8

Method 3 (section..d): Use calculus by integrating.
[S(—t+a)dt = (-2 + 475)|2

= (—3(6)* +4(6)) — (—3(2)* +
04 24— (—148) =157 ._8/




Example:
f2 st+ 4)dt = = limp_oo B f(8:) AL
At = 8=2 = 2 (using n equal subintervals)
t; =2+ iAt = 2+ 2 (using right-hand endpoints)
[J(=Lt 4+ 4)dt = limn—eo S0y F(2 + £)(2)
= limn oo X [-3(2+ ) +4(3)
= limy oDy [~1 — 2+ 4(3)

= limp—oodiieq|
— 13 n 12 n 81
- lzmn—-—»oo(z'zl}—; — 2':1 }'L'Q')

y/

= limp—oo(12 — 5T 11)

= 1Moo (12 — -5 ML)
. 2 n
= liMp—oo (12 — 4&7—}4—)

= limp_o0o(12—4—2) =8
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