Useful Properties
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sin(-6)=-sin(g)
cos(— 6) = cos(e)
cos’0 +sin’6 =1
1+tan®6 = sec’0
cot’8 +1=csc* 0

Trigonometric Integration Review

(Divide 1 by cos’8)
(Divide 1 by sin6)

005(91192)=cos( )cos(@ )+sm(9 )sm( )
sin(@liez):sin(e)cos( )+cos(9 sm( )

cos(20) = cos(f +6)=cos?(p)- s

in?(9)=2c0s*(9)-1=1-2sin?(9)

sin(29)= sin(e +9) = ZCos(B)sm( )

(Rearrange 6)

(Rearrange 6)
(Substitute 6 from 8 with £ and take square root)

(Substitute 6 from 8 with < and take square root)

sing;sing, = %co:s(ﬁi1 - 92) - %cos(e1 + 62) (Subtract the two forms of 4 and divide by 2)

cosb, cosB, =1 cos(f, - 8,)+ L cosld, +6,) (Add the two forms of 4 and divide by 2)

sinf,cosb, =1si n(e,-6,)+ 3s n(, +6,) (Add the two forms of 5 and divide by 2)

cos(B, )+ cos(B, ) = 2cos( )cos( ) (Substitute 6, and 6, from 13 with *3% and 22%)

cos(B,) - cos(6, ) = —Zsm( )sm(9 ] ) (Substitute 6, and 6, from 12 with *3% and 2% )
sin(@,)+sin(6,)= 25m(9 s )cos( ) (Substitute 6, and 6, from 14 with *>% and 22%)
sin(,)-sin(6,)=2s n( )cos(9 0 ) (Substitute 8, from 17 -8, and apply 1)

Trigonometric Integration Rule of Thumbs

When you see integrandsinvolving va? - x? , substitute x =asin(@).

When you see integrands involving va® + x* , substitute x = atan(@) .
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Practice Questions

Find the area of acircle of radius r using: @) single variable integral, b) double integral.
Find the volume of a sphere of radiusr using: @) double integral, b) triple integral.
Find the volume of a square pyramid with side s and height h using: a) double integral, b) triple

integral.



