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CHAPTER NOTES




INTEGRATION AND ANTIDERIVATIVES

Differentiation finds the rate of
change of a known function.
Integration works in the opposite
direction: it finds a function when
its derivative is known.

An antiderivative of a function is a
function whose derivative equals it.

F'(x) = £(x).

This is also called a primitive.

Reverse the derivative

.dix_(siy\x) = 08X = fCOSXdX =sinx+C.

|
dx

ad;(e")=e" = Je"dx=e"+6.
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3)-x =>fx dx——3 +C.

Integration helps find position from velocity and areas bounded by curves.
Indefinite integrals give a family of antiderivatives; definite integrals give a single value.



THE CONSTANT AND INTEGRAL NOTATION

Whi a constant?

e The derivative of a constant is zero. So adding
any constant gives another antiderivative.

dix(F(X)+C) = F'(x)=f(x), C€R.

e On an interval, any two antiderivatives differ
by a constant.

Gx)=H'(x)=fx) = (G-H)'=0
= G-H=_C.

Read the notation
[fwdax = Fw+c

Integral sign: f
Integmnd ; f (x)
Variable of integration: %
Differential: dx
Antiderivative: F(x)

Constant of integration: c

. In’cegro.tion means Finding the antiderivative.
An indefinite integral represents all such antiderivatives.

3
_/‘xzdx:x?+c,

* A single primitive and the full family are different ideas.



POWER, LOG AND EXPONENTIAL INTEGRALS

Power rule

xn+1
n . —
/x dx—n+1+C, n#-1.

The special reciprocal case

/—é’i= log |x| + C, x # 0.

5

fdx=x+C; fy4dg=—§/5—+c.

The integration variable need not always be the same letter. mf\uio?:: BUESSInoL be: used with exponent
Work where the powers are real and differentiable.

Here log means the natural logarithm.

Exponential functions Quick check

p 4

x a d 1
/e"dx=e"+c; fa dx=loga+c, -d—x—([og|x|).-_-_;.

a>0, a#l1. Differentiate an answer to check it.



BASIC TRIGONOMETRIC INTEGRALS

These follow direc’c@ bg reversing familiar derivatives.

jcosxdx-—-sinx+c fsinxdxz—cosx+c
fseczx dx = tanx + C fcoseczx dx = —cot x +C

fsecx tan x dx = secx + C fcosecx cot x dx = —cosec x +

Work on intervals where the trigonometric functions are defined. Check the winus
signs in the sine and cosecant cases.
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