Trig Integrals

(1) Standard Integrals
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SIn axdx = ——cosax+c
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cosaxdx =—sinax+c
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jsec axdx = —tanax+c
a
Sin ax
j tan axdx = j dx
COS ax
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= ——log|cosax| + ¢
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(2)sin”x or cos"x

sinxdx =-—cosx+c

[sin’ xdx = ! j (1-cos2x)dx
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= l(x—lsin2x)+c
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j sin’® xdx = | sin xsin” xdx
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;j(l—uz)du
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= C0S’ X—COSX+cC

U=COSX

du = —sin xdx

Odd Power

)Some power
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Factorise as sin x(sm X
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Substitute sin“ x =1—cos” x

Useu =cosx




Even Power
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j sIn” xdx = I (sm x) dx come power
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Factorise as (sm x)

Substitute sin” x = %(1 —c0s2x)

[ (1-cos2x) dx

. (1 —2¢0s2x+cos’ 2x)a’x
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Isins xdx = jsin x(sin2 x)2 dx

. 2
= jsm x(l —cos’ x) dx U=COSX
du = —sin xdx

— —:(l—uz)zdu
= —:(1—2142 +u4)du
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=—u——u +—-u |+c
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(3)sin”" x and cos” x

Usually done by substitution ¥ =sinx or u =cosx

e.g. (z)j cos’ xsin’ xdx

= jcoss x(l —cos’ x)sin xdx U =COSX
:_J‘us l—uz)a’u du = —sin xdx
= j u' —u )a’u
Both powers odd
—u _ lu T Choose either as u
Ef | Usually the higher power

=—COS8 )C——COS6 X+




(ii)j sin® x cos’ xdx

= | sin® x(l —sin” x)cos xdx U =sin x
_ u6(1—u2)a’u du = cos xdx
[
'1 One power odd & one power even
=—u’ ——u +c Choose even as u
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:;sm X——sin’ x+c
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(lll)j sin” x cos” xdx = J-sm x(l—sm x)dx

—j sm X —sin x)dx

Use sin’x =1-=cos?’ x —x—lsm2x——x+ 1 sm2x—Lsm4x+c
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Both powers even

or cos’x =1—sin” x :lx—isin4x+c
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(4)tan”x or cot”x

. tan xdx

. tan” xdx

j tan’ xdx

= — log|cosx| + ¢

= j(sec2 X — l)dx

=tanx—x+¢

= : tan x(sec2 X — l)dx

= 'tanxsecz xdx—jtan xdx

= .udu — j tan xdx

= %uz + log|cosx| + x

1
= Etanzx + log|cosx| + ¢

u=tanx

du = sec? xdx



Itan“ xdx = [ tan? x(se(:2 X — l)dx
= .tan2 xsec’ xa’x—j‘tan2 xdx u=tanx
. . 2
= | u’du —J‘tan2 xdx du = sec” xax
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:—u3—tanx+x+c

1
— tan’ x—tanx+x+c




(5)sec”x or cosec’x

*SeC x(sec X+ tan x)
sec xdx =
secx+tan x

dx

sec’ x+secxtan x
= dx
sec x +tan x

= log|secx + tanx| + ¢

jsecz xdx =tanx+c




j sec’ xdx = j sec xsec” xdx U =Secx v = tan x
=secxtan x — j sec xtan® xdx du =secxtan xdx dv =sec’ xdx
B 2
= sec xtanx f secx(sec’x — 1)dx Odd powers

(.
3 Done by parts
= secxtanx - sec xdx + f secxdx yp

(l
3
= secxtanx - sec xdx + log|secx + tanx| + ¢

3
" 2f sec xdx = secxtanx + log|secx + tanx| + ¢

1 1
f sec xdx = Esecxtanx + 510g|secx + tanx| + ¢




j sec’ xdx = |sec’ x(l +tan” x)clx u = tanx

_ (1 e )du du = sec” xdx

_ + NER Even Power

. 2 2 some power
Factorise as sec X(SCC X)

|
—fanx+ 3 tan”x+¢ Substitute sec” x =1+ tan” x

Useu=tanx

Exercise 4G; 2abdf, S5cdf, 6c¢, 7bd, 10,

11, 12, 13ac, 14a, 17, 18
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