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So in this case f(x)=1+e" and g(x) = —i—x
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In sum cases by a simple manipulation of the integrand it can be put into this exact form:
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So in this case f(x)=4sinx—cosx and g(x)=Inx
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B) Using Trigonmetric Identities:

The following identities can be very useful:

cos’x+sinx=1 l+tan’x=sec’x cot’x+1=cosec’x

cos2x =2cos’x—1=1-2sin’ x
2sin Acos B = sin(A4 + B) —sin(4 - B)

sinx +

sinx +secx sinxcosx +1
_[——-————dx= J‘—@—Sldx I————dx _[cosx+—dx
tan x sin x sinx sinx

cosXx N
Using the results at the top of the page we get:

. x
=sinx+ lntan5+C

2. J’tan3 xdx = j(secz X— 1)tan xdx = Itanx%(tan x) — tan xdx

The first term is an exact integral and the second term can be integrated using the
basic formulae at the top of the document.
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11. '[sin3 xcos’ xdx = Isin x(l - cos? x)cos5 xdx = _[sinxcoss x —sinxcos’ xdx
d d
= _[cos7 X —COS X — €OS° x?d;cosxdx
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There are now two terms that are both exact integrals:
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36. Isin 4xcos3xdx

Now the product of sine and cosine terms can always be written as the sum of sine
and cosine terms, using the formula:

2sin Acos B = sin(A4 + B) —sin(4 — B)

In particular 2sin4xcos3x =sin7x —sinx
Hence jsin 4xcos3xdx = l Isin 7x —sinxdx = l(cosx _ o8 7x) +C
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Itan xsec’ xdx = I (tanxsecx)(tan x) sec’ xdx = _[(tanxsecx)(sec x-— 1) sec” xdx

xl4
= I (sec6 x—2sec’ x +sec’ x)— (sec x)dx
; dx
Now this can be viewed as a three term integral, each of which is an exact integral
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C) Ratio of Polynomials -

If the integrand is the one polynomial divided by another, the best approach is to express
the integrand in terms of partial fractions and integrate term by term.
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Now integrate each term in the integrand:

2 2
f 2x 2dx=[21n(x—3)—— 6 }
§(x=3) x—3],

But if we insert 2 into the expression on the right hand side we get In(-1)!
What went wrong?





