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Important relations:

. 1—cos2x
1. sin’x = -
1+cos 2x
2. cos’x = >
3. sin2x =2sinxcosx
4. cos2x = cos’x — sin®x

Integration of trigonometric function

1. [sinudu=—cosu+c

2. [cosudu =sinu+c

3. [sec’udu=tanu+c

4, [secutanudu = secu+c
5. [esc?udu = —cotu+c

6. [cscucotudu=—cscu+c




Examples:-

1. [sec* (2x)dx = % tan(2x) + c .

2. [ sin(8x)dx = %cos(Sx) +c.

3. [xsec?(5x* —3)dx = i [10x sec?(5x* — 3)dx

1
= 1—Otan(5x —3)+c

1—cos2x
2

1
=5 j(l—cost) dx

4. [ sin*(x)dx = | dx

=1 [dx —% [ cos2x dx

%x —%. 1si11(2x)+c
1 1
=X = Zsm(Zx)+c

5. [(sinx + cos x)?> dx = [(sin’x + 2sinxcosx + cos’x) dx

= j(l + 2 sinxcos x)dx

= f(1+sin2x)dx=x—%cos(2x)+c .

Note: 2sinxcosx = sin2x

1+cos 2x
J——d

6. [ cos’x dx =

1
=3 f(1+c052x) dx
1
2

11 .
X + 732 sin2x+c

1 1 .
=Ex+Z sin2x + c.



7. [ cos G) dx = ; [ cos (g) dx
=Zsin(§)+c.

8. [ SI3Y dx = [ cos™3(3x) sin(3x) dx

cos3 3x

== cos3(3x) sin(3x) dx

1
= =3 cos3(3x) (—3sin3x) dx
_ 1 cos~%(3x)
= _31 - +c
~ 6cos?3x T
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Examples:
tan5x
5

4 2
9. [tan xsec’xdx = +c

1
10.]sin52x cos2xdx = 2 jsinSZx (2 cos 2x) dx

1 sin®2x
2 6

1.
+c¢c = Esm62x+c.

11. [ sec3(7x) tan (7x)dx = [ sec?(7x) sec (7x) tan (7x)dx
= — jsec2 (7x)[ 7sec (7x) tan (7x)] dx

1
12. [ cos 3x 3\/3 —2sin3x dx = [(3 —2sin3x)3 cos3x dx

3



1
= ¢ f(3 — 2sin3x)3(—6 cos 3x)dx

-1 3 , 2
= = 1(3—Zsm3x)3+c
= %1 V(3 —2sin3x)* +c.

@ Note
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Examples:
1+ tan®x sec’x 3 5
13. 3 dx = 3= dx = | tan""x sec*x dx
tan3x tan3x
tan %x N -1
= CcC =
—2 2tan’x
tanx
14. | — dx = [tanx —-dx 2
= [tanxsec’xdx = ta; “te
cotx
15. fsinzx dx = ;
=— [ cotx csc’x dx =
1 —cot?x
cotx (—csc’x)dx = = + c.
—1 2
, 1 , in3
16. fsm Zdx = [sin?x — dx = [sin*xcosxdx=""Z+c¢
secx secx 3

17. [ (cos*5x — sin*5x) dx
= [(cos?5x — sin*5x)(cos*5x + sin®*5x)dx
= [(cos?*5x — sin?5x)dx

1
= j cos(10x) dx = Esin 10x + c.



2

Note: cos2x = cos’x — sin’x
cos’x + sin’x = 1.
alul) al8all as ela 13 :Note
1+ sinx
sinx + 1
1+ cosx
cosx +1
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1 1 1-sinx
18. dx = * dx
f 1+sinx f 1+sinx 1-sinx

1—sinx 1—-—sinx
j—, dx = j— dx
1 —sin?x cos?x

j( 1 sinx )
= — X
cos’x cos’x

) sinx 1
=j(sec X — )dx

COSX COSX
= J(seczx—tanx.secx)dx

=tan x — sec x + c.



