Lecture 8 (Integrals continued)

Indefinite Integrals
Recall: Part | of FTC says that if f is continuous, then f;f(t)dt IS an

antiderivative of f. Part Il tells us that fff(x)dx = F(b) — F(a), where F is an
antiderivative. From now on we shall use the following notation for an
antiderivative:

j F)dx = F(x)

and call it an indefinite integral.
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& Caution: There is a difference between a definite integral ff f(x)dx

which is a number, and an indefinite integral [ f(x)dx which is a function (or a
family of functions).

b
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Lbf(x)dx = jf(x)dx

Properties of indefinite integrals:

e [If(0) + g(ldx = [ f(0)dx + [ g(x)dx
o [cf()dx =c [ fx)dx



Table of Indefinite Integrals
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[sinxdx =—cosx + C
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[secxtanxdx = secx + C
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[cosxdx =sinx+C

[csc?xdx =—cotx +C

[cescxcotxdx =—cscx+ C

f@dx =sin"lx+C




Examples: Find the indefinite integrals — 21|
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Examples: Evaluate
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Substitution Rule
Consider the following integral:

fzx dx - JT]—'ZX”AX
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In general, this method will work if we have an integral of the form

[Flow)gwa = ) Fl+)du

If F is an antiderivative of f, then F’' = f. Thus,
JF'(g(x)g'(x)dx =F(g(x))+ C (by the Chain Rule)
If we make a substitution u = g(x), then du = g'(x)dx, and we get that
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Substitution Rule: If u = g(x) is a differentiable function whose range is an
interval on which £ is continuous, then

f flg(x))g' (x)dx = j f(uwdu
W= 9 &), du= kK ox
Example: Evaluate
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Substitution Rule for Definite Integrals:

If g’ is continuouson [a, b] and f is continuous on the range of u = g(x), then
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Example: Evaluate
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Symmetry

Suppose f is continuous on [—a, a]. - %
o If fiseven, ie. f(—x) = f(x), then [ f(x)dx =2 [ f(x)dx
o If fisodd, i.e. f(—x) = —f(x), then [ f(x)dx =0 a
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Proof (contlnued)

Hmm TR Ax

~ O\

(Wp ia(%\LS %\/2\/\)7[) {l&)
fﬂ A = 2‘(]&%\01\)/

Wwﬁ@ (< 5 d \WQ/V’fqp/ﬂ)
E Tp/%dﬁx_ "fqlp'ﬁob(%f p/X?ﬂ\s( O
2



Example: Evaluate
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