Indefinite Integrals and the Total Change Theorem

Section 5.4



Indefinite Integrals

The general antiderivative of f (see section 4.10) is called the
indefinite integral of f —
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Do not forget the + C in indefinite integrals. I:
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Integral formulas

e Each differentiation formula we have learned has a
corresponding integral formula:
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There is a table of integrals on p. 402 of your text —instead of
memorizing it, you should just memorize the differentiation
formulas and be able to deduce the integrals when you need them.
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Total Change

If f(x) ( =F'(x) ) represents the rate of change of F, then
b

| f(x)dx = F(b)—F(a) is the (total) change in F betweenx=a & x =b.
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o e.g. If 5(t) represents the position of an object moving in a straight
line, then
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-> see next slide
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Displacement & Distance Traveled

If s(t) represents the position of an object moving in a straight line,

©(t) is the rate of displacement and

b
displacement from t=atot=>b is [o(t)dt

a

speed = | vt)| s The natfe (<7£/lﬂﬂ(ﬁ~2 Ofa’l‘sﬁnaf 7ﬂ/ﬁllz‘/fd/) 50
2

disTance ﬁavﬁ/t/%om tealo t=5b is flwt)lc/t
c 2
alt) = w//t) is 7he nate 7 c/uz%_e of v’ffoc/rg

B e W S

vl = jam dt

slt) = f?//%)z/i’ |—



http://rooster.eng.buffalo.edu:8080/ramgen/motherhen/real/MTH141/section5/lec5-4d.rm

Example

a(t) = 2t — 6 is the acceleration of a moving object, with ©(0) =5.
Find (a) the displacement for 0 < <8, and (b) the distance traveled
for 0<t<8.
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