Standard Integrals
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Observe that...

cosH = \/1 — sin46 is useful for \/1 — x?2

sec?0 =1+ tan“0 is useful for 1+ x?

tan“0 = sec’d — 1 is useful for x4 —1




Proof of fﬁlxzdx = %tan‘1 (E) +c

Step 1: Proof of [ ——dx = tan™'x

y = tan"1x

= x = tany

Using the fact that y = tanx = Z—i = sec?x, the product rule gives
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=sec’y =1+ tan’y = 1 + x?

(because sec?8 = 1 + tan?6 and tany = x)
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We have the result that when:

y = tan™'x
dy 1
dx 1+ x2

And...

f ! dx = tan™?!
1+X2 X =tan ~x




Step 2: Proof of [ ﬁdx = itan‘1 (2)

This follows as an extension by integration by substitution:
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f—az i = dx = %tan‘1 (g)




Proof Off\/r x = sin~?! (
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Step 1: Proof of fﬁdx = sin"lx

y =sin"lx

= x = siny

. d .
y = sinx, é = cosx gives:
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—_— = = 1 — gin2 = 1 — x2
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We have the result that when:
y = sin"1x
dy 1
dx V1 -2

And...
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Step 2: Proof of [ ﬁdx = sin~?! (g)

This follows as an extension by integration by substitution:
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Using the substitution u = =, where & _ L
a dx a
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fmdx =sin ! (g)

1
fmdx = sin ! (g)




Some Points to Note
***kAngles in radians***

Standard integrals cannot be used as in example below;
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Instead do;
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A second example;
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