Math 181

Expression

Trig Substitutions

Substitution Domain

x =asin@ —/2£9£%
x=atan@ —/2<9<7/2

x =asecl 0£9<%0rﬂ£9<3”/2

Special Integration Formulas (a > 0)
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Integrate J.L
Vax 41

Solution:

Let u=2x, a=1, and2x=tan 9. Then

dx = %sec2 9d 9

2x=tan 4

4x* =tan’ 9

4x* +1=tan’ 9 +1=sec’* 9

J4x2+1=secl9,—%<l9<%

1

J.V4xz +1 w
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1 sec’ 9
2 ° secd
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=% J.secl9dl9

=%ln|secl9+tanl9|+ C

secd =V4ax2+1

tan9 =2x

1
dx 2514\14x2+1+2x|+c
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Integrate _[ dx.

1
(xz—i—lfé

Solution:
3

(x2 + IY/Z = (sz + 1)
Let u=x =tan 9
a=1
dx =sec’ 9d9
Vx2+1=secd

Then

=sinéd +C

siné =
x*+1
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Special Integration Formulas (a > 0)
= 1
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1
Find the arc length of the graph of f(x) :5 x’ fromx=0tox=1.

Find the surface area of the solid generated by revolving the region bounded by the
graphs of y =x%,y =0,x=0,x =2 about the x-axis.



