
arabtext Math 111 Lecture 16

Techniques of Integration
ÉÓA¾

�
JË @

�
�



K@Q£

Math 111
Lecture 16

Dr. Nasser Bin Turki

King Saud University
Department of Mathematics

2016

Dr. Nasser Bin Turki Techniques of Integration ÉÓA¾
�
JË @

�
�



K@Q£ Math 111 Lecture 16



: ÉÓA¾
�
JË @

�
�



K@Q£

:
�
éJ


�
JÊ

�
JÖÏ @

�
HA

	
��
ñª

�
JË @ (3)

Trigonometric Substitions :

ð Pð
	
Yg. úÎ« ø



ñ

�
Jm�

�
' ú




�
æË @

�
HCÓA¾

�
JË @

�
ém.
Ì'AªÖß. Ðñ

�
®

	
K

	
¬ñ� Õæ�

�
®Ë@ @

	
Yë ú




	
¯

�
éJ
ËA

�
JË @

�
èPñ�ËAK.

	
àñº

�
K

√
a2 − x2,

√
a2 + x2,

√
x2 − a2, ∀a > 0.

Dr. Nasser Bin Turki Techniques of Integration ÉÓA¾
�
JË @

�
�



K@Q£ Math 111 Lecture 16



: ÉÓA¾
�
JË @

�
�



K@Q£

:
�
éJ


�
JÊ

�
JÖÏ @

�
HA

	
��
ñª

�
JË @ (3)

Trigonometric Substitions :
ð Pð

	
Yg. úÎ« ø



ñ

�
Jm�

�
' ú




�
æË @

�
HCÓA¾

�
JË @

�
ém.
Ì'AªÖß. Ðñ

�
®

	
K

	
¬ñ� Õæ�

�
®Ë@ @

	
Yë ú




	
¯

�
éJ
ËA

�
JË @

�
èPñ�ËAK.

	
àñº

�
K

√
a2 − x2,

√
a2 + x2,

√
x2 − a2, ∀a > 0.

Dr. Nasser Bin Turki Techniques of Integration ÉÓA¾
�
JË @

�
�



K@Q£ Math 111 Lecture 16



A
	
JK
YË iJ.��
ð x = a sin θ

	
Y

	
gA

	
K

	
àA

	
¯

√
a2 − x2 A

	
JK
YË

	
àA¿ @

	
X @


'
�
@ )



@(

√
a2 − x2 =

√
a2 − a2 sin2 θ = a cos θ

dx = a cos θ dθ.
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a2 + a2 tan2 θ = a sec θ

dx = a sec2 θ dθ.
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x2 − a2 =
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a2 sec2 θ − a2 = a tan θ

dx = a sec θ tan θ dθ.
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(1)∫
1√

x2 − 4
dx .

(2)∫
x2√
4 − x2

dx .

Dr. Nasser Bin Turki Techniques of Integration ÉÓA¾
�
JË @

�
�



K@Q£ Math 111 Lecture 16



Examples

:
�
éJ
ËA

�
JË @ È@ðYË@ 	áÓ É¿ ÉÓA¾

�
K Yg. ð



@ : ÈA

�
JÓ

(1)∫
1√

x2 − 4
dx .

(2)∫
x2√
4 − x2

dx .

Dr. Nasser Bin Turki Techniques of Integration ÉÓA¾
�
JË @

�
�



K@Q£ Math 111 Lecture 16



(3)∫
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√
25 − x2

dx .

(4)∫
x3√
1 + x2

dx .
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:
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(1)∫
1

(1 + x2)2 dx .

(2)∫
9x3√
1 + x2

dx .

(3)∫
1

(16 − x2) 32
dx .

(4)∫

√
3

2

0

x2

(1 − x2) 32
dx .

(5)∫ x3
√
x2 − 25 dx .

(6)∫
x3√

x2 − 25
dx .
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Thanks for listening .
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