INTEGRATION
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SPECIAL METHODS OF INTEGRATION

(1)

INTEGRATION BY SUBISTITUTION
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Many functions are formed by using composition in dealing with composite function if is
useful to change variables of integrations it is convenient to use the following differentiation

notation:
= ()- =¥M) - ((NX) = ()«
Example:
Evaluate the following integrals: ASY) O3 sl
2 2 2
@ @ 3 3) @) THeT
Solution:
2 _ 2 , _ .
) ="y = )&
= 1 = 1 + 1 2 4
2 2 2
(20 32° Llet =3 -3 2 =
2 3 — 2 )= _ _ 3
3 C ( 3 ) * +
= ) ( ) a T2 2 +
- — -1 — — 2
(4 (1+ ?)tan~? let =tan 1+ 2 =1+ 9)
-+ _ _ -1
1+ Dtan L = 9 =lnu+c=In(tan™ )+c
Calculus-2

Dr.HushamWadaa
<O <&

Page 1



oldde dilve alda, J

Example:
Evaluate the integrals Ay ol sl
s 2
(1) 0 2 (2) 1 3
(2=2 +4y2
Solution:
(1) ¢ 2 Let =2 =2 ==
5 13 _1 31 — — X
s 2 =34 =3l lo=3[ 2—- 1]=35 2
() ; =0 ~let —1=+3 =3
( 2_o +4)§ (( _1)2+3)§
2 _ 5. V8 _ 5. V3 _ % V3 _ V3
1 371 3 370 370 3
(2-2 +4)2 (V3 )’+3) (38 2 +3)2 (€ —1)2+3)2 B 2)
_1 = _1 5 _1
=30 =3l =g
Example:
Evaluate the integrals AN NGR, AT | FEIWAN
-1 2
1 +2 2+4/-6 2) ——— —
C ) 1— 1—

4 — G) 2 2 ©®) =
Solution:
1 (+2)  (?+4 -6) =(?+4 —-6)

=(C +)

( +2) (?+4 -6) :% :—% + = (2+4 —6)—%+
(2) =

VOG- e -2 s 1
4
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2
= = 1{_-) =sin™1 271
Ta— = =sin (%) sin ( - )+
4 2 4
-1 2 _ il 2 _ 2
3 N let sin N
2 o — 1 ain-1 232
= 2 2 (sin )+
@ —2 let = =—
- =+ =l ()~
(5) 27 21~ let =217 ==217(,2) 2Y =-—
2 2
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Example:

Evaluate the integrals Ay ol sl

(1) ? (2) : 3) 2
(4) ? () ? (6) 2
Solution:
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® =z a- 2y =3 -+
@ ¢ =3 ar 2) =3[+
(3) 2 = (sec? —-1) = -+
4) 2 = (cs¢2 —1) =- - +
) ? = +

(6) ? == +

Example:

Evaluate the integrals 48! &L sl

1) 2 2) 2 3) 2 (4) 2
Solutions:
We have 2 — 2 =1 and 2 + 2°=1 and

® =50 2y |

@ 2 =< (241 =1+ |+

® = @- 2) = - o+

@ B =Ca+ ) = -+

® e (e @ L @ vIms
G St e N — (® 277

C)) (10) G -3 @Ay (?-1)
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(2) INTEGRATION BY PARTS: 24 ) Jalgil)
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