
 Of 3                                                                                                                                                                                                 H.E. Ghoneim1 

MAT1060 RULES 1            
                                                                 

 

 

 

 

 

 

 

 

                                                                                  

                                                                               

                                                                                

 

 

 

 

 

 

 

 

 

 

 

 

    

 

 

 

 

 

 

 

 

 

 

 

 

5.5  Definite Integral                                                                             5.6  Fundamental Theorem 

                 
   Trapezoidal              𝟏

𝟐
 ( 𝒃𝟏+𝒃𝟐)𝑿𝑯𝒆𝒊𝒈𝒉𝒕  4 side 

Inverse Trigo 
 

∫
𝟏

√𝒂𝟐 − 𝒙𝟐
𝒅𝒙 = 𝒔𝒊𝒏−𝟏 (

𝒙

𝒂
) + 𝒄 

∫
𝟏

𝒂𝟐 + 𝒙𝟐
𝒅𝒙 =

𝟏

𝒂
𝒕𝒂𝒏−𝟏 (

𝒙

𝒂
) + 𝒄 

∫
𝟏

𝒙√𝒙𝟐−𝒂𝟐
𝒅𝒙 =

𝟏

𝒂
𝒔𝒆𝒄−𝟏 |

𝒙

𝒂
| + 𝒄 

 

Trigonometric Identities : 

𝒔𝒆𝒄𝒙 =
𝟏

𝒄𝒐𝒔𝒙
     ,     𝒄𝒔𝒄𝒙 =

𝟏

𝒔𝒊𝒏𝒙
    ,   

𝒕𝒂𝒏 𝒙 =
𝒔𝒊𝒏 𝒙

𝒄𝒐𝒔 𝒙
     , 𝒄𝒐𝒕𝒙 =

𝒄𝒐𝒔 𝒙

𝒔𝒊𝒏𝒙
=  

𝟏

𝒕𝒂𝒏𝒙
 

 𝑺𝒊𝒏𝟐𝒙 +  𝒄𝒐𝒔𝟐𝒙 = 𝟏  ,                          𝑺𝒊𝒏𝟐𝒙   = 𝟏 − 𝒄𝒐𝒔𝟐𝒙  , 
                                                        𝒄𝒐𝒔𝟐𝒙   = 𝟏 − 𝒔𝒊𝒏𝟐𝒙 

 𝒕𝒂𝒏𝟐𝒙 + 𝟏 = 𝒔𝒆𝒄𝟐𝒙        ,                      𝒕𝒂𝒏𝟐𝒙  = 𝒔𝒆𝒄𝟐𝒙 − 𝟏          
𝟏 + 𝒄𝒐𝒕𝟐𝒙 =  𝒄𝒔𝒄𝟐𝒙        ,                        𝒄𝒐𝒕𝟐𝒙 =  𝒄𝒔𝒄𝟐𝒙 − 𝟏                           
 
𝒔𝒊𝒏 𝟐𝒙 =  𝟐 𝒔𝒊𝒏 𝒙 𝒄𝒐𝒔 𝒙  
𝒄𝒐𝒔 𝟐𝒙 =  𝒄𝒐𝒔𝟐𝒙 – 𝒔𝒊𝒏𝟐𝒙 

            =  𝟐 𝒄𝒐𝒔𝟐𝒙 –  𝟏      ,                    𝒄𝒐𝒔𝟐𝒙 =
𝟏

𝟐
(𝟏 + 𝒄𝒐𝒔 𝟐𝒙)   

            =  𝟏 –  𝟐𝒔𝒊𝒏𝟐𝒙       ,                    𝒔𝒊𝒏𝟐𝒙 =
𝟏

𝟐
(𝟏 − 𝒄𝒐𝒔 𝟐𝒙)   

 

Additional Formulas                                                        

∫  𝒕𝒂𝒏𝒙 𝒅𝒙 = − 𝐥𝐧|𝐜𝐨𝐬 𝒙| + 𝒄 

∫  𝒄𝒐𝒕𝒙 𝒅𝒙 = 𝐥𝐧|𝐬𝐢𝐧 𝒙| + 𝒄 

∫  𝒔𝒆𝒄𝒙 𝒅𝒙 = 𝒍𝒏|𝐬𝐞𝐜 𝒙 + 𝒕𝒂𝒏𝒙| + 𝒄 

∫ 𝐜𝐬𝐜 𝒙 𝒅𝒙 = 𝒍𝒏|𝒄𝒔𝒄𝒙 − 𝐜𝐨𝐭 𝒙| + 𝒄 

 

: Basic Table 

∫ 𝟏 𝒅𝒙 = 𝒙 + 𝒄 

∫ 𝒙𝒏 𝒅𝒙 =
𝒙𝒏+𝟏

𝒏 + 𝟏
+ 𝒄 

∫ 𝒄𝒐𝒔𝒙 𝒅𝒙 = 𝒔𝒊𝒏𝒙 + 𝒄 

∫ 𝒔𝒊𝒏𝒙 𝒅𝒙 = −𝒄𝒐𝒔𝒙 + 𝒄 

∫ 𝒔𝒆𝒄𝟐𝒙 𝒅𝒙 = 𝒕𝒂𝒏𝒙 + 𝒄 

∫ 𝒄𝒔𝒄𝟐𝒙 𝒅𝒙 = −𝒄𝒐𝒕𝒙 + 𝒄 

∫ 𝒔𝒆𝒄𝒙 𝒕𝒂𝒏𝒙 𝒅𝒙 = 𝒔𝒆𝒄𝒙 + 𝒄 

∫ 𝒄𝒔𝒄𝒙 𝒄𝒐𝒕𝒙 𝒅𝒙 = −𝒄𝒔𝒄𝒙 + 𝒄 

∫
𝟏

𝒙
 𝒅𝒙 = 𝒍𝒏|𝒙| + 𝒄 

∫ 𝒆𝒙 𝒅𝒙 = 𝒆𝒙 + 𝒄 

∫ 𝒃𝒙 𝒅𝒙 =
𝒃𝒙

𝒍𝒏𝒃
+ 𝒄 

∫
𝟏

√𝒙
 𝒅𝒙 = 𝟐√𝒙 + 𝒄 

∫
𝟏

√𝟏 − 𝒙𝟐
𝒅𝒙 = 𝒔𝒊𝒏−𝟏(𝒙) + 𝒄 

∫
𝟏

𝟏 + 𝒙𝟐
𝒅𝒙 = 𝒕𝒂𝒏−𝟏(𝒙) + 𝒄 

∫
𝟏

𝒙√𝒙𝟐 − 𝟏
𝒅𝒙 = 𝒔𝒆𝒄−𝟏|𝒙| + 𝒄 

 

Linear Function 

 

 
 

∫(𝒂𝒙 + 𝒃)𝒏 𝒅𝒙 =
𝟏

𝒂

(𝒂𝒙 + 𝒃)𝒏+𝟏

𝒏 + 𝟏
+ 𝒄 

 

∫ 𝐜𝐨𝐬 (𝒂𝒙 + 𝒃) 𝒅𝒙 =
𝟏

𝒂
𝒔𝒊𝒏(𝒂𝒙 + 𝒃) + 𝒄 

 

∫
𝟏

(𝒂𝒙+𝒃)
𝒅𝒙 =

𝟏

𝒂
 𝒍𝒏|(𝒂𝒙 + 𝒃)| + 𝒄 

 

∫ 𝒆(𝒂𝒙+𝒃) 𝒅𝒙 =
𝟏

𝒂
 𝒆(𝒂𝒙+𝒃) + 𝒄 

 

∫ 𝒃(𝒂𝒙+𝒃) 𝒅𝒙 =
𝟏

𝒂
  

𝒃(𝒂𝒙+𝒃)

𝒍𝒏𝒃
+ 𝒄 

 

∫
𝟏

√𝒂𝒙+𝒃
 𝒅𝒙 =

𝟐

𝒂
√𝒂𝒙 + 𝒃 + 𝒄 

 

 

5.3Integration by Substitution 

∫  𝒇(𝒈(𝒙)) . 𝒈 `(𝒙) 𝒅𝒙 = 𝑭(𝒈(𝒙)) + 𝒄 

 

∫  [𝒇(𝒙)]𝒏  . 𝒇 `(𝒙) 𝒅𝒙 =
[𝒇(𝒙)]𝒏+𝟏

𝒏 + 𝟏
+ 𝒄 

 

∫  𝐜𝐨𝐬 (𝒇(𝒙)) . 𝒇 `(𝒙) 𝒅𝒙 = 𝐬𝐢𝐧 (𝒇(𝒙)) + 𝒄 

 

∫   
𝒇 `(𝑿)

𝒇(𝒙)
𝒅𝒙 = 𝐥𝐧|𝒇(𝒙)| + 𝒄 

 

∫  𝒆𝒇(𝒙)  . 𝒇 `(𝒙) 𝒅𝒙 = 𝒆𝒇(𝒙) + 𝒄 

 

∫  𝒃𝒇(𝒙)  . 𝒇 `(𝒙) 𝒅𝒙 =
𝒃𝒇(𝒙)

𝒍𝒏𝒃
+ 𝒄 

 

∫   
𝒇 `(𝑿)

√𝒇(𝒙)
𝒅𝒙 = 𝟐√𝒇(𝒙) + 𝒄 

 

𝑭. 𝑻𝟏     ∫ 𝒇(𝒙)
𝒃

𝒂

𝒅𝒙 = 𝑭(𝒃) − 𝑭(𝒂) 

𝑭. 𝑻𝟐           
𝒅

𝒅𝒙
∫ 𝒇(𝒕)

𝒙

𝒂

𝒅𝒕 = 𝒇(𝒙) 

The Mean Value Theorem 

𝑴. 𝑽. 𝑻    ∫ 𝒇(𝒙)
𝒃

𝒂

𝒅𝒙 = (𝒃 − 𝒂)𝒇(𝒙∗) 

 

5.2Anti Derivatives   

∫  𝒇(𝒙) 𝒅𝒙 = 𝑭(𝒙) + 𝒄 

∫  𝒇 ˋ(𝒙)𝒅𝒙 = 𝒇(𝒙) + 𝒄 

𝒅

𝒅𝒙
∫  𝒇(𝒙)𝒅𝒙 = 𝒇(𝒙) 

Properties 

∫ 𝒄 𝒇(𝒙) 𝒅𝒙 = 𝒄 ∫ 𝒇(𝒙)𝒅𝒙 

∫  (𝒇(𝒙) 𝒈(𝒙)) 𝒅𝒙 = ∫ 𝒇(𝒙)𝒅𝒙 ± ∫ 𝒈(𝒙)𝒅𝒙 

∫  𝒇(𝒙) . 𝒈(𝑿) 𝒅𝒙 ≠ ∫ 𝒇(𝒙)𝒅𝒙. ∫ 𝒈(𝒙)𝒅𝒙 

∫  
𝒇(𝒙)

𝒈(𝑿)
𝒅𝒙 ≠

׬ 𝒇(𝒙)𝒅𝒙

׬ 𝒈(𝒙)𝒅𝒙
 

 



 Of 3                                                                                                                                                                                                 H.E. Ghoneim2 

 

MAT1060 RULES 2             
Ch6 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

                                                    
                                                                              

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

                                                                             

6.4 Arc Length 

With Respect to X-Axis 

𝒚 = 𝒇(𝒙), 𝒂 ≤ 𝒙 ≤ 𝒃 

𝑳 = ∫ √𝟏 + (
𝒅𝒚

𝒅𝒙
)

𝟐

𝒅𝒙
𝒃

𝒂

 

With Respect to Y-Axis 

𝒙 = 𝒈(𝒚), 𝒄 ≤ 𝒚 ≤ 𝒅 

𝑳 = ∫ √𝟏 + (
𝒅𝒙

𝒅𝒚
)

𝟐

𝒅𝒚
𝒅

𝒄

 

 

 

 

 

 

6.2 Volume of Revolution 

Rotation About X-Axis 

𝑽 = 𝝅 ∫  ([𝒇(𝒙)]𝟐 − [𝒈(𝒙)]𝟐)𝒅𝒙
𝒃

𝒂

 

, 𝒇(𝒙) ≥ 𝒈(𝒙) 

Rotation About Y-Axis 

𝑽 = 𝝅 ∫ ([𝒘(𝒚)]𝟐 − [𝒗(𝒚)]𝟐) 𝒅𝒚
𝒅

𝒄

 

, 𝒘(𝒙) ≥ 𝒗(𝒙) 

 

 

6.1 Area Between Two Curves  

With respect to x 

𝑨 = ∫ [𝒇(𝒙) − 𝒈(𝒙)]𝒅𝒙
𝒃

𝒂

 

, 𝒇(𝒙) ≥ 𝒈(𝒙) 
With respect to y 

𝑨 = ∫ [𝒘(𝒚) − 𝒗(𝒚)] 𝒅𝒚
𝒅

𝒄

 

, 𝒘(𝒙) ≥ 𝒗(𝒙) 

6.5  Surface Area  

Rotation About X-Axis 

𝒚 = 𝒇(𝒙)   , 𝒂 ≤ 𝒙 ≤ 𝒃                                    

𝑺 = ∫ 𝟐𝝅𝒚 
𝒃

𝒂

√𝟏 + (
𝒅𝒚

𝒅𝒙
)

𝟐

𝒅𝒙 

Rotation About Y-Axis 

𝒙 = 𝒈(𝒚)   , 𝒄 ≤ 𝒚 ≤ 𝒅       

𝑺 = ∫ 𝟐𝝅𝒙 
𝒅

𝒄

√𝟏 + (
𝒅𝒙

𝒅𝒚
)

𝟐

𝒅𝒚 

Inverse Hyperbolic Integrals 
 

∫
𝑑𝑢

√𝑎2 + 𝑢2
= 𝑠𝑖𝑛ℎ−1 (

𝑢

𝑎
) + 𝑐 , 𝑎 > 0 

∫
𝑑𝑢

√𝑢2 − 𝑎2
= 𝑐𝑜𝑠ℎ−1 (

𝑢

𝑎
) + 𝑐 , 𝑢 > 𝑎 > 0 

 

∫
𝑑𝑢

𝑎2 − 𝑢2 = {

1

𝑎
𝑡𝑎𝑛ℎ−1 (

𝑢

𝑎
) + 𝑐 , 𝑢2 < 𝑎2

1

𝑎
𝑐𝑜𝑡ℎ−1 (

𝑢

𝑎
) + 𝑐 , 𝑢2 > 𝑎2

 

 

∫
𝑑𝑢

𝑢√𝑎2−𝑢2
= −

1

𝑎
𝑠𝑒𝑐ℎ−1 (

𝑢

𝑎
) + 𝑐  

                                                  , 0 < 𝑢 < 𝑎 

∫
𝑑𝑢

𝑢√𝑎2+𝑢2
= −

1

𝑎
𝑐𝑠𝑐ℎ−1 |

𝑢

𝑎
| + 𝑐 , 

                                          𝑢 ≠ 0 𝑎𝑛𝑑 𝑎 > 0 

 

Derivatives licperboHy 
𝑑

𝑑𝑥
(𝑠𝑖𝑛ℎ 𝑥) = cosh 𝑥 

𝑑

𝑑𝑥
(𝑐𝑜𝑠ℎ 𝑥) = sinh 𝑥 

𝑑

𝑑𝑥
(𝑡𝑎𝑛ℎ 𝑥) = sech2 𝑥 

𝑑

𝑑𝑥
(𝑐𝑜𝑡ℎ 𝑥) = −csch2 𝑥 

𝑑

𝑑𝑥
(𝑠𝑒𝑐ℎ 𝑥) = −sech 𝑥𝑡𝑎𝑛ℎ 𝑥 

𝑑

𝑑𝑥
(𝑐𝑠𝑐ℎ 𝑥) = − cosh 𝑥 coth 𝑥 

 

Hyperbolic Integrals 

 

∫ 𝑐𝑜𝑠ℎ 𝑥 𝑑𝑥 = 𝑠𝑖𝑛ℎ 𝑥 + 𝑐 

∫ 𝑠𝑖𝑛ℎ 𝑥 𝑑𝑥 = 𝑐𝑜𝑠ℎ 𝑥 + 𝑐 

∫ 𝑠𝑒𝑐ℎ2𝑥 𝑑𝑥 = 𝑡𝑎𝑛ℎ 𝑥 + 𝑐 

 

∫ 𝑐𝑠𝑐ℎ2𝑥 𝑑𝑥 = −𝑐𝑜𝑡ℎ 𝑥 + 𝑐 

∫ 𝑠𝑒𝑐ℎ 𝑥  𝑡𝑎𝑛ℎ 𝑥 𝑑𝑥 = −𝑠𝑒𝑐ℎ 𝑥 + 𝑐 

∫ 𝑐𝑠𝑐ℎ 𝑥 𝑐𝑜𝑡ℎ 𝑥 𝑑𝑥 = −𝑐𝑠ℎ𝑐 𝑥 + 𝑐 

 

Derivatives licperboInverse Hy 
𝑑

𝑑𝑥
(𝑠𝑖𝑛ℎ−1 𝑥) =

𝟏

√𝟏 + 𝒙𝟐
 

𝑑

𝑑𝑥
(𝑐𝑜𝑠ℎ−1 𝑥) =

𝟏

√𝒙𝟐 − 𝟏

 

𝑑

𝑑𝑥
(𝑡𝑎𝑛ℎ−1 𝑥) =

𝟏

𝟏 − 𝒙𝟐
 

𝑑

𝑑𝑥
(𝑐𝑜𝑡ℎ−1 𝑥) =

𝟏

𝟏 − 𝒙𝟐
 

𝑑

𝑑𝑥
(𝑠𝑒𝑐ℎ−1 𝑥) = −

𝟏

𝒙√𝟏−𝒙𝟐
 

𝑑

𝑑𝑥
(𝑐𝑠𝑐ℎ−1 𝑥) = −

𝟏

|𝒙|√𝟏+𝒙𝟐
 

 
 

 
Basic Identities 
 
𝑐𝑜𝑠ℎ2𝑥 −  𝑠𝑖𝑛ℎ2𝑥 = 1                                                          
𝑐𝑜𝑠ℎ𝑥 + 𝑠𝑖𝑛ℎ 𝑥 = 𝑒𝑥     
𝑐𝑜𝑠ℎ𝑥 − 𝑠𝑖𝑛ℎ 𝑥 = 𝑒−𝑥                                                                         
 
 𝑡𝑎𝑛ℎ2𝑥 = 1 − 𝑠𝑒𝑐ℎ2𝑥                                                            
𝑐𝑜𝑡ℎ2𝑥 =  1 + 𝑐𝑠𝑐ℎ2𝑥                                                              
                          
𝑠𝑖𝑛ℎ 2𝑥 =  2 𝑠𝑖𝑛ℎ 𝑥 𝑐𝑜𝑠ℎ 𝑥  
𝑐𝑜𝑠ℎ 2𝑥 =  𝑐𝑜𝑠ℎ2𝑥 + 𝑠𝑖𝑛ℎ2𝑥 
                   =  2 𝑐𝑜𝑠ℎ2𝑥 −  1       
                    = 2𝑠𝑖𝑛ℎ2𝑥 + 1                                          

𝑐𝑜𝑠ℎ2𝑥 =
1

2
(𝑐𝑜𝑠 2𝑥 + 1)                                                              

𝑠𝑖𝑛ℎ2𝑥 =
1

2
(𝑐𝑜𝑠ℎ 2𝑥 − 1)   

 

 

Hyperbolic Functions  6.9  
 

𝒔𝒊𝒏𝒉 𝒙 =
𝒆𝒙 − 𝒆−𝒙

𝟐
 

𝒄𝒐𝒔𝒉 𝒙 =
𝒆𝒙 + 𝒆−𝒙

𝟐
 

𝒕𝒂𝒏𝒉 𝒙 =
𝒆𝒙 − 𝒆−𝒙

𝒆𝒙 + 𝒆−𝒙
 

𝒄𝒐𝒕𝒉 𝒙 =
𝒆𝒙 + 𝒆−𝒙

𝒆𝒙 − 𝒆−𝒙
 

𝒔𝒆𝒄𝒉 𝒙 =
𝟐

𝒆𝒙 + 𝒆−𝒙
 

𝒄𝒔𝒄𝒉 𝒙 =
𝟐

𝒆𝒙 − 𝒆−𝒙
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Identities of Sine and Cosine 

 
 

𝐬𝐢𝐧 ∝  𝐜𝐨𝐬𝛃 =
𝟏

𝟐
[𝐬𝐢𝐧(∝ −𝛃) + 𝐬𝐢𝐧(∝ +𝛃)] 

𝐬𝐢𝐧 ∝  𝐬𝐢𝐧𝛃 =
𝟏

𝟐
[𝐜𝐨𝐬(∝ −𝛃) − 𝐜𝐨𝐬(∝ +𝛃)] 

𝐜𝐨𝐬 ∝  𝐜𝐨𝐬𝛃 =
𝟏

𝟐
[𝐜𝐨𝐬(∝ −𝛃) + 𝐜𝐨𝐬(∝ +𝛃)] 

 

 

 

 

 

 

 

 

\ 

 

 

 

 

 

 

 

 

Powers of Trigonometric 7.3 

 

∫  𝒔𝒊𝒏𝒏𝒙 𝒅𝒙 = −
𝟏

𝒏
𝒔𝒊𝒏𝒏−𝟏𝒙 𝒄𝒐𝒔𝒙 +

𝒏 − 𝟏

𝒏
∫ 𝒔𝒊𝒏𝒏−𝟐𝒙 𝒅𝒙 

∫  𝒄𝒐𝒔𝒏𝒙 𝒅𝒙 =
𝟏

𝒏
𝒄𝒐𝒔𝒏−𝟏𝒙 𝒔𝒊𝒏𝒙 +

𝒏 − 𝟏

𝒏
∫ 𝒄𝒐𝒔𝒏−𝟐𝒙 𝒅𝒙 

∫  𝒕𝒂𝒏𝒏𝒙 𝒅𝒙 =
𝟏

𝒏 − 𝟏
𝒕𝒂𝒏𝒏−𝟏𝒙 − ∫ 𝒕𝒂𝒏𝒏−𝟐𝒙 𝒅𝒙 

∫  𝒔𝒆𝒄𝒏𝒙 𝒅𝒙 =
𝟏

𝒏 − 𝟏
𝒔𝒆𝒄𝒏−𝟐𝒙 𝒕𝒂𝒏𝒙 +

𝒏 − 𝟐

𝒏 − 𝟏
∫ 𝒔𝒆𝒄𝒏−𝟐𝒙  𝒅𝒙 

 

 

Product of Power Sine and Cosine 
 

∫  𝒔𝒊𝒏𝒎𝒙  𝒄𝒐𝒔𝒏𝒙 𝒅𝒙 

 

𝑛 𝑜𝑑𝑑       split  𝑐𝑜𝑠 𝑥    use   𝑺𝒊𝒏𝟐𝒙   = 𝟏 − 𝒄𝒐𝒔𝟐𝒙  
                   𝑡𝑎𝑘𝑒 𝑢 = sin 𝑥 
 
 𝑚 𝑜𝑑𝑑      split  sin 𝑥       use  𝒄𝒐𝒔𝟐𝒙 = 𝟏 − 𝒔𝒊𝒏𝟐𝒙 
                   𝑡𝑎𝑘𝑒 𝑢 = 𝑐𝑜𝑠 𝑥 
     

{
𝑚 𝑒𝑣𝑒𝑛
𝑛 𝑒𝑣𝑒𝑛

                       use   {
𝒄𝒐𝒔𝟐𝒙 =

𝟏

𝟐
(𝟏 + 𝒄𝒐𝒔 𝟐𝒙)

𝒔𝒊𝒏𝟐𝒙 =
𝟏

𝟐
(𝟏 − 𝒄𝒐𝒔 𝟐𝒙)

 

 

Product of Power tangent and Sec  
 

∫ 𝒕𝒂𝒏𝒎𝒙 𝒔𝒆𝒄𝒏𝒙   𝒅𝒙 

 

𝑛 𝑒𝑣𝑒𝑛       split  𝑠𝑒𝑐2 𝑥         use   𝒔𝒆𝒄𝟐𝒙 = 𝒕𝒂𝒏𝟐𝒙 + 𝟏                                              
                    𝑡𝑎𝑘𝑒 𝑢 =  𝑡𝑎𝑛 𝑥  
 
 
𝑚 𝑜𝑑𝑑     split  sec 𝑥 𝑡𝑎𝑛𝑥     use  𝒕𝒂𝒏𝟐𝒙 = 𝒔𝒆𝒄𝟐𝒙 − 𝟏                                
                    𝑡𝑎𝑘𝑒 𝑢 = 𝑠𝑒𝑐 𝑥     

 

{
𝑚 𝑒𝑣𝑒𝑛
𝑛 𝑜𝑑𝑑

       𝑠𝑒𝑐 𝑥 𝐴𝑙𝑜𝑛𝑒       use 𝒕𝒂𝒏𝟐𝒙 = 𝒔𝒆𝒄𝟐𝒙 − 𝟏          

 

 

 

Trigonometric Substitution7.4 

 
 

√𝒂𝟐 − 𝒙𝟐          → 𝒙 = 𝒂 𝐬𝐢𝐧 𝜽 

𝑑𝑥 = 𝑎 𝑐𝑜𝑠𝜃  𝑑𝜃 
 

 

√𝒂𝟐 + 𝒙𝟐          → 𝒙 = 𝒂 𝐭𝐚𝐧 𝜽 

                             𝑑𝑥 = 𝑎 𝑠𝑒𝑐2𝜃  𝑑𝜃 
 

 

√𝒙𝟐−𝒂𝟐           → 𝒙 = 𝒂 𝐬𝐞𝐜 𝜽 

                            𝑑𝑥 = 𝑎 𝑠𝑒𝑐𝜃𝑡𝑎𝑛𝜃  𝑑𝜃 
 

7.5Rational Integration:   

      
    Partial Fractions 
    Completing the square 
    Long Division (Or Factoring) 

 
 

 

7.2 Integration by parts 

 

∫ 𝒖 𝒅𝒗 = 𝒖𝒗 −  ∫ 𝒗 𝒅𝒖 

 

How to choose  𝒖 ? (LIATE) 

 

Logarithmic, Inverse trigonometric, 

Algebraic, Trigonometric, 

Exponential 


