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INTEGRATION Al)
(5) INVERSE TRIGONOMETRIC FUNCTIONS: dpusad) 450 J) gl

Integrals evaluated with inverse trigonometric functions the following formula hold for any
constant #0

(1) 21_2 = -l.= 1. 2 < 2
1 _ 1 _
@ = ==l 1 )
@) === === - (1> >0
Examples:
Evaluate the following integrals: D ASY) Olsl
6

W @ = @ = @ 3+

Ne

X2 1 \/5
©) é 1-2 ©) o7 Ay ®) = o
Solutions:

I S eilg
(1) o = tan i)+ @) —=sinl(;)+

=— lsec (- 6 —_1 6 -1

(3) = =—5sec (2)+ @ ( 3 +%55) =—3 3 +gtanl(p)+

V3 V3

2z = [ein=! 12 = cin=1 () —ain=1(¥¥\ = ___— _
(@gm—[sm ]ﬁ—sm (2) sin (2)_3 4 12

2

! = -1 31 — -11 _tan~10=——0 =

6) yz=(tan™ )g=— tan""1—tan"" 0= 0=-
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1. _
o | Y
3—4 2 ,(\/5)2_ 2 2 V3 2 V3
=v3and =2 - =2 - =+

V2 —tear—1 VZ —(N_ () - __
(8) % J2—1 [sec ]% - (4) (6) T 12
Example:
By completing the square evaluate ra) ao el JLesSh

(1) \/m (2) 244 +20 (3) \/2——6

Solution:

O =

The expression V4 — 2 does not match any of the formula of integration so we first
rewrite 4 — 2 bycompletingthe square: 4 — 2 ==(2—-4)=—(2—-4 +4)+
4=—[( 2| +4=4—( =2

= i =2 = -2 =
N N then we substitute ( )

T et tan™? (E) + =sin?! (%2) +

we complete the squareonthe 2+4 +20=(( +2)2—4+20)

2)

2+4 +20
=(( +2)*.+16)
= —Yan—1(- _ 1. -1 =2 _ _
244 +20 2+16_4tan (4)+ —4tan ( 4 )+ let = +2- =
> — = = =1 1) == -1(_
@) == /== == = = 5 5ec (\/6) 5 sec (%) +
By using substitution = - = 5 = —

Exercise:5
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Evaluate the following integrals DY) Ol )
(1) N (2 = (©) e (4) s
2 2
(5) 2 -2 -1)2-4 (6) 2+( —1)2 (7 1+( )2 (8) 1+( )2
9) = 10 i 1) & 12
() (1_,_2) ( ) ﬁ ( ) 3—p _ 2 ( ) 2_25
(13) (14) 15 —a_)
V2 -2 ( )Ha+?) 21
[ -1 ( 2 )2 cos—1
(16) o (D) = (18) e (19) ——
(6) INVERSE HYPERBOLIC FUNCTIONS: rApuasal) 4ail 31 ) gl
1 1
() == =5 |4 C>1D
.. 1 1 -~
(i) =——=- 1—:2— |T| <D
( ) = _1_+ = [ 4+ 2— 2]+
2 2
— -1 — )
) 2+ 2 -+t = [ £V 2 2] +
—+ 23 2
() + 2%
—— 2 2
() == + 2+
1
—___ -1__
() —= +
1 -1
() F=" "
+
Examples:
Evaluate the following integrals: Ay ol Cual
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W = @ =5

Solutions:
_— — Q] _1_+
(1) N sinh >
= lcae1_
3) T_ZS—SSec =t
Exercise:(6)

Evaluate the following integrals:

1+ 3

€y > (2)

J1+( )2

® —= © = O

(3

2-25

(2 3_16 = %sinh‘1

@ [P+v| =3

Ay LK) el

(3)

1+ 2

v ©® 7

@ [+

4

(4)

N w

(B) Right, or wrong? Say which for each formula and gives a brief reason for each answer

@0 =—
) =; U
() & il

@ O ="+
() =+
() =— o+

W O 590 = 7+

() = = T+
() = = "+
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(A)  Verify the integration formula in Exercise 1-4 4 A 1 (e ceobaill (B A8y O3S (e (335
-1
W) ——= I a+ry-—+
4 4
3 -1 R | S
(2) > 4 >ty 1-25 2

@ ') = *Try-2+2vi-2 7T+

@ (*+ 7 = (*+H-2+2 T+
SPECIAL METHODS OF INTEGRATION rJalsill Aald (3,0
(1) INTEGRATION BY SUBISTITUTION 1ol Jalsil)
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