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B Properties of the Definite Integral

o b T
When we defined the definite integral | f(x)dx, we implicitly assumed that a < b. But
the definition as a limit of Riemann sums makes sense even if a > b. Notice that if we

interchange @ and b, then Ax changes from (b — a)/n to (a — b)/n. Therefore ye{ \\&‘:\\ﬂ
o & f

[f a = b, then Ax = 0 and so O\
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Properties of the Integral
b
1. J cdx = c(b — a), where c is any constant

b

2.

X)|dx = Lb f(x)dx + j ’ g(x) dx

d

b

4.

3. r cf(x)dx = c j f(x)dx, where ¢ is any constant

X)|dx = Lb f(x)dx — j ’ g(x) dx

d
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The Fundamental Theorem of Calculus, Part 1 If f is continuous on [a, b],
then the function g defined by

g(x) = fo(r) dt a<x<b

" differentiable on (a, b)f'and g'(x) = f(x).

% |, di=
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Find the derivative of the function g(x j r V1t dt.

§ ey I
3'(5(} :\i|+)<’
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Find — J
adx Ji

SGCCXL‘) Yy

sec [ dt.
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The Fundamental Theorem of Calculus, Part 2 If f is continuous on |a, b|, then

[ () dx = F(b) - F(@

a

where F is any antiderivative of f, that is, a function F such that F' = f.
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1‘3

tvaluate the integral J e dx.
]
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\n(X\ \\ -

In(zy) = In(z) + In(y)
In(z/y) = In(z) — In(y)

6 dX :
Evaluate | —. - g
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Find the area under the cosine curve from 0 to b, whereiO <b<m/2.)
S\o
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What 1s wrong with the following calculation’
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| 1] Table of Indefinite Integrals

| creyax =c | f( ax | [7() + g(0]dx = [ f(x)dx + | g(x) dx
fkdx=kx+ C
xn+l l
jxdx=n+1+C (n # —1) f;dx=ln\x\+€
fe-’fdx=ex+c fb-*dx= +C
In b

fsinxdx=—cosx+C fcosxdx=sinx+C

sec’xdx =tan x + C cscixdx = —cotx + C

secxtanxdx =secx + C cscxcotxdx = —cscx + C

|
x? + 1

|
V1 — x?

J.sinhxdx = coshx + C J.coshxdx = sinhx + C

) e
. )

dx =tan 'x + C dx =sin" 'x + C


https://bitpaper.io

eeeeeeeeeeeeeee

Find the general indefinite integral \

) P

f (10x* — 2 secx) dx

S
’_(_)3.(__ ~ DAdanX
5

x> -3 danx Y&
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xXdx =smx + C

COS 9 1 sec’xdx =tan x + C ‘ csc’xdx = —cotx + C

do ".

Sin'zO j sec x tan xdx = secx + C ’ csc x cot xdx = —cscx + C
/— . e

Evaluate j
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EXAMPLE 6 A particle moves along a line so that its velocity at time 7 is

v(f) = t* — t — 6 (measured in meters per second). \
(a) Find the displacement of the particle during the time period | < 1 < 4. L e

(b) Find the distance traveled during this time period. \W
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