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EXAMPLE 6 A particle moves in a straight line and has acceleration given by
a(f) = 61 + 4. Its initial velocity is v(0) =

—6 c¢m /s and its initial displacement is
5(0) = 9 cm. Find its position function (7).
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EXAMPLE 7 A ball is thrown upward with a speed of 48 ft/s from the edge of a cliff.

432 ft above the ground. Find its height above the ground ¢ seconds later. When does it
reach its maximum height? When does it hit the ground?
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EXAMPLE 7 A ball is thrown upward with a speed of 48 ft/s from the edge of a cliff, K
432 ft above the ground. Find its height above the ground ¢ seconds later. When does it
reach its maximum height? When does it hit the ground?
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[2] Definition of a Definite Integral If f is a function defined fora < x < b,
we divide the interval [a, b] into n subintervals of equal width Ax = (b — a)/n.
We let xo (= a), x1, x2, .. ., x, (= b) be the endpoints of these subintervals and we
let xi*, x5, ..., xif be any sample points in these subintervals, so xi* lies in the ith
subinterval [x;1, x;]. Then the definite integral of f from a to b is

J‘:’ () dx = lim g‘, FOxF) Ax

provided that this limit exists and gives the same value for all possible choices of
sample points. If it does exist, we say that f is integrable on [a, b].
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[4] Theorem If f is integrable on [a, b], then
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Properties of the Integral

1. Jﬁb cdx = c(b — a), where c is any constant
2. .: [f(x) + g(x)])dx = }: fx)dx + J: g(x) dx
3. fb cf(x)dx=c¢ .‘h f(x)dx, where c is any constant
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Comparison Properties of the Integral

6. If f(x) = Ofora < x < b, then | f(x) dx = 0.
7. If f(x) = g(x) fora < x < b, then 1‘hf(x) dx = |‘h g(x) dx.
8. Ifm < f(x) < Mfora < x < b, then

m(b — a) < [ f(x) dx < M6 — a)
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