
Differentiation Formulas 

1.   �𝑓𝑓(𝑥𝑥) ± 𝑔𝑔(𝑥𝑥)�′ = 𝑓𝑓′(𝑥𝑥) ± 𝑔𝑔′(𝑥𝑥)                                                          2.   �𝑘𝑘𝑓𝑓(𝑥𝑥)�′ = 𝑘𝑘𝑓𝑓′(𝑥𝑥) 

3.   �𝑓𝑓(𝑥𝑥)𝑔𝑔(𝑥𝑥)�′ = 𝑓𝑓(𝑥𝑥)𝑔𝑔′(𝑥𝑥) + 𝑔𝑔(𝑥𝑥)𝑓𝑓′(𝑥𝑥)                                              4.    �𝑓𝑓(𝑥𝑥)
𝑔𝑔(𝑥𝑥)

�
′

=  𝑔𝑔(𝑥𝑥)𝑓𝑓′(𝑥𝑥) − 𝑓𝑓(𝑥𝑥)𝑔𝑔′(𝑥𝑥)
(𝑔𝑔(𝑥𝑥))2

 

5.   �𝑓𝑓�𝑔𝑔(𝑥𝑥)��
′

= 𝑓𝑓′�𝑔𝑔(𝑥𝑥)� · 𝑔𝑔′(𝑥𝑥)                        6.    𝑑𝑑
𝑑𝑑𝑥𝑥

 (𝑥𝑥𝑛𝑛) = 𝑛𝑛𝑥𝑥𝑛𝑛−1                      7.  𝑑𝑑
𝑑𝑑𝑥𝑥

(𝑎𝑎𝑥𝑥) =  𝑎𝑎𝑥𝑥 ln𝑎𝑎   (𝑎𝑎 > 0)   

8.   𝑑𝑑
𝑑𝑑𝑥𝑥

 (𝑒𝑒𝑥𝑥) = 𝑒𝑒𝑥𝑥                                                          9.  𝑑𝑑
𝑑𝑑𝑥𝑥

 �𝑒𝑒𝑢𝑢(𝑥𝑥)� = 𝑑𝑑𝑢𝑢
𝑑𝑑𝑥𝑥
𝑒𝑒𝑢𝑢(𝑥𝑥)      10.   𝑑𝑑

𝑑𝑑𝑥𝑥
 (ln 𝑥𝑥) =  1

𝑥𝑥
  

11.   𝑑𝑑
𝑑𝑑𝑥𝑥

(sin 𝑥𝑥) = cos 𝑥𝑥                  12.   𝑑𝑑
𝑑𝑑𝑥𝑥

(cos 𝑥𝑥) =  − sin 𝑥𝑥               13.   𝑑𝑑
𝑑𝑑𝑥𝑥

(tan 𝑥𝑥) =  1
𝑐𝑐𝑐𝑐𝑐𝑐2 𝑥𝑥

 

 

A Short Table of Indefinite Integrals 

l.  Basic Functions 

1.   ∫ 𝑥𝑥𝑛𝑛 𝑑𝑑𝑥𝑥 =  1
𝑛𝑛+1

 𝑥𝑥𝑛𝑛+1 + 𝑐𝑐,   𝑛𝑛 ≠  −1                                          5.   ∫ sin 𝑥𝑥 𝑑𝑑𝑥𝑥 =  − cos 𝑥𝑥 + 𝑐𝑐 

2.   ∫ 1
𝑥𝑥

 𝑑𝑑𝑥𝑥 =  ln|𝑥𝑥| + 𝑐𝑐                                                                       6.   ∫ cos 𝑥𝑥 𝑑𝑑𝑥𝑥 = sin 𝑥𝑥 + 𝑐𝑐 

3.   ∫ 𝑎𝑎𝑥𝑥 𝑑𝑑𝑥𝑥 =  1
ln 𝑎𝑎

 𝑎𝑎𝑥𝑥 + 𝑐𝑐 ,   𝑎𝑎 > 0                                                  7.   ∫ tan 𝑥𝑥 𝑑𝑑𝑥𝑥 =  − ln|cos 𝑥𝑥| + 𝑐𝑐 

4.   ∫ ln 𝑥𝑥  𝑑𝑑𝑥𝑥 = 𝑥𝑥 ln 𝑥𝑥 − 𝑥𝑥 + 𝑐𝑐 

ll.  Products of 𝒆𝒆𝒙𝒙, 𝒄𝒄𝒄𝒄𝒄𝒄 𝒙𝒙,𝒂𝒂𝒂𝒂𝒂𝒂 𝒄𝒄𝒔𝒔𝒂𝒂 𝒙𝒙 

 8.   ∫ 𝑒𝑒𝑎𝑎𝑥𝑥 sin(𝑏𝑏𝑥𝑥) 𝑑𝑑𝑥𝑥 =  1
𝑎𝑎2+𝑏𝑏2

 𝑒𝑒𝑎𝑎𝑥𝑥[𝑎𝑎 sin(𝑏𝑏𝑥𝑥) − 𝑏𝑏 cos(𝑏𝑏𝑥𝑥)] + 𝑐𝑐 

 9.   ∫𝑒𝑒𝑎𝑎𝑥𝑥 cos(𝑏𝑏𝑥𝑥) 𝑑𝑑𝑥𝑥 =  1
𝑎𝑎2+𝑏𝑏2

 𝑒𝑒𝑎𝑎𝑥𝑥[𝑎𝑎 cos(𝑏𝑏𝑥𝑥) + 𝑏𝑏 sin(𝑏𝑏𝑥𝑥)] + 𝑐𝑐 

10.   ∫ sin(𝑎𝑎𝑥𝑥) sin(𝑏𝑏𝑥𝑥) 𝑑𝑑𝑥𝑥 =  1
𝑏𝑏2−𝑎𝑎2

 [𝑎𝑎 cos(𝑎𝑎𝑥𝑥) sin(𝑏𝑏𝑥𝑥) − 𝑏𝑏 sin(𝑎𝑎𝑥𝑥) cos(𝑏𝑏𝑥𝑥)] + 𝑐𝑐 ,   𝑎𝑎 ≠ 𝑏𝑏 

11.  ∫ cos(𝑎𝑎𝑥𝑥) cos(𝑏𝑏𝑥𝑥) 𝑑𝑑𝑥𝑥 =  1
𝑏𝑏2−𝑎𝑎2

 [𝑏𝑏 cos(𝑎𝑎𝑥𝑥) sin(𝑏𝑏𝑥𝑥) − 𝑎𝑎 sin(𝑎𝑎𝑥𝑥) cos(𝑏𝑏𝑥𝑥)] + 𝑐𝑐 ,   𝑎𝑎 ≠ 𝑏𝑏 

12.   ∫ sin(𝑎𝑎𝑥𝑥) cos(𝑏𝑏𝑥𝑥) 𝑑𝑑𝑥𝑥 =  1
𝑏𝑏2−𝑎𝑎2

 [𝑏𝑏 sin (𝑎𝑎𝑥𝑥) sin(𝑏𝑏𝑥𝑥) + 𝑎𝑎 cos(𝑎𝑎𝑥𝑥)cos (𝑏𝑏𝑥𝑥)] + 𝑐𝑐 ,   𝑎𝑎 ≠ 𝑏𝑏 

III.  Product of Polynomial 𝒑𝒑(𝒙𝒙) with 𝐥𝐥𝐥𝐥 𝒙𝒙, 𝒆𝒆𝒙𝒙, 𝒄𝒄𝒄𝒄𝒄𝒄 𝒙𝒙, 𝒄𝒄𝒔𝒔𝒂𝒂 𝒙𝒙 

13.   ∫ 𝑥𝑥𝑛𝑛 ln 𝑥𝑥  𝑑𝑑𝑥𝑥 =  1
𝑛𝑛+1

𝑥𝑥𝑛𝑛+1 ln 𝑥𝑥 − 1
(𝑛𝑛+1)2

𝑥𝑥𝑛𝑛+1 + 𝑐𝑐          𝑛𝑛 ≠ −1 

14.   ∫ 𝑝𝑝(𝑥𝑥)𝑒𝑒𝑎𝑎𝑥𝑥𝑑𝑑𝑥𝑥 =  1
𝑎𝑎
𝑝𝑝(𝑥𝑥)𝑒𝑒𝑎𝑎𝑥𝑥 − 1

𝑎𝑎 ∫ 𝑝𝑝′(𝑥𝑥)𝑒𝑒𝑎𝑎𝑥𝑥𝑑𝑑𝑥𝑥 

                                 = 1
𝑎𝑎
𝑝𝑝(𝑥𝑥)𝑒𝑒𝑎𝑎𝑥𝑥 − 1

𝑎𝑎2
𝑝𝑝′(𝑥𝑥)𝑒𝑒𝑎𝑎𝑥𝑥 + 1

𝑎𝑎3
𝑝𝑝′′(𝑥𝑥)𝑒𝑒𝑎𝑎𝑥𝑥 −  … ….                   (+ - + -……→signs alternate) 



15.   ∫ 𝑝𝑝(𝑥𝑥) sin 𝑎𝑎𝑥𝑥 𝑑𝑑𝑥𝑥 =  − 1
𝑎𝑎
𝑝𝑝(𝑥𝑥) cos𝑎𝑎𝑥𝑥 +  1

𝑎𝑎 ∫ 𝑝𝑝
′(𝑥𝑥) cos 𝑎𝑎𝑥𝑥 𝑑𝑑𝑥𝑥 

                                        =  − 1
𝑎𝑎
𝑝𝑝(𝑥𝑥) cos𝑎𝑎𝑥𝑥 +  1

𝑎𝑎2
𝑝𝑝′(𝑥𝑥) sin𝑎𝑎𝑥𝑥 + 1

𝑎𝑎3
𝑝𝑝′′(𝑥𝑥) cos 𝑎𝑎𝑥𝑥 −⋯ 

                                            (- ++ - - + +…)  (Signs alternate in pairs after first term) 

16.   ∫ 𝑝𝑝(𝑥𝑥) cos 𝑎𝑎𝑥𝑥 𝑑𝑑𝑥𝑥 =  1
𝑎𝑎
𝑝𝑝(𝑥𝑥) sin𝑎𝑎𝑥𝑥 −  1

𝑎𝑎 ∫ 𝑝𝑝
′(𝑥𝑥) sin𝑎𝑎𝑥𝑥 𝑑𝑑𝑥𝑥 

                                        =  1
𝑎𝑎
𝑝𝑝(𝑥𝑥) sin𝑎𝑎𝑥𝑥 + 1

𝑎𝑎2
𝑝𝑝′(𝑥𝑥) cos 𝑎𝑎𝑥𝑥 −  1

𝑎𝑎3
𝑝𝑝′′(𝑥𝑥) sin𝑎𝑎𝑥𝑥 − ⋯ 

                                             (+ + - - + + - -…)   (Signs alternate in pairs) 

 
IV.  Integer Powers of 𝒄𝒄𝒔𝒔𝒂𝒂 𝒙𝒙 𝒂𝒂𝒂𝒂𝒂𝒂 𝒄𝒄𝒄𝒄𝒄𝒄 𝒙𝒙   
17.   ∫ 𝑠𝑠𝑠𝑠𝑛𝑛𝑛𝑛 𝑥𝑥 𝑑𝑑𝑥𝑥 =  − 1

𝑛𝑛
𝑠𝑠𝑠𝑠𝑛𝑛𝑛𝑛−1𝑥𝑥 cos 𝑥𝑥 +  𝑛𝑛−1

𝑛𝑛 ∫ 𝑠𝑠𝑠𝑠𝑛𝑛𝑛𝑛−2𝑥𝑥 𝑑𝑑𝑥𝑥             𝑤𝑤ℎ𝑒𝑒𝑛𝑛 𝑛𝑛 𝑠𝑠𝑠𝑠 𝑝𝑝𝑝𝑝𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑒𝑒 

18.   ∫ 𝑐𝑐𝑝𝑝𝑠𝑠𝑛𝑛 𝑥𝑥 𝑑𝑑𝑥𝑥 =  1
𝑛𝑛
𝑐𝑐𝑝𝑝𝑠𝑠𝑛𝑛−1𝑥𝑥 sin 𝑥𝑥 + 𝑛𝑛−1

𝑛𝑛 ∫ 𝑐𝑐𝑝𝑝𝑠𝑠𝑛𝑛−2𝑥𝑥 𝑑𝑑𝑥𝑥                𝑤𝑤ℎ𝑒𝑒𝑛𝑛 𝑛𝑛 𝑠𝑠𝑠𝑠 𝑝𝑝𝑝𝑝𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑒𝑒 

19.   ∫ 1
𝑐𝑐𝑠𝑠𝑛𝑛𝑚𝑚𝑥𝑥

𝑑𝑑𝑥𝑥 =  −1
𝑚𝑚−1

∙ cos𝑥𝑥
𝑐𝑐𝑠𝑠𝑛𝑛𝑚𝑚−1𝑥𝑥

+ 𝑚𝑚−2
𝑚𝑚−1 ∫

1
𝑐𝑐𝑠𝑠𝑛𝑛𝑚𝑚−2𝑥𝑥

𝑑𝑑𝑥𝑥                           𝑤𝑤ℎ𝑒𝑒𝑛𝑛 𝑚𝑚 ≠ 1 𝑎𝑎𝑛𝑛𝑑𝑑 𝑚𝑚 𝑠𝑠𝑠𝑠 𝑝𝑝𝑝𝑝𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑒𝑒 

20.   ∫ 1
sin 𝑥𝑥

𝑑𝑑𝑥𝑥 = 1
2

ln �(cos𝑥𝑥)−1
(cos𝑥𝑥)+1

� + 𝑐𝑐 

21.   ∫ 1
𝑐𝑐𝑐𝑐𝑐𝑐𝑚𝑚𝑥𝑥

𝑑𝑑𝑥𝑥 =  1
𝑚𝑚−1

∙ sin 𝑥𝑥
𝑐𝑐𝑐𝑐𝑐𝑐𝑚𝑚−1𝑥𝑥

+ 𝑚𝑚−2
𝑚𝑚−1 ∫

1
𝑐𝑐𝑐𝑐𝑐𝑐𝑚𝑚−2𝑥𝑥

𝑑𝑑𝑥𝑥                          𝑤𝑤ℎ𝑒𝑒𝑛𝑛 𝑚𝑚 ≠ 1 𝑎𝑎𝑛𝑛𝑑𝑑 𝑚𝑚 𝑠𝑠𝑠𝑠 𝑝𝑝𝑝𝑝𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑒𝑒 

22.   ∫ 1
cos𝑥𝑥

𝑑𝑑𝑥𝑥 = 1
2

ln �(sin 𝑥𝑥)+1
(sin 𝑥𝑥)−1

� + 𝑐𝑐 

23.   ∫ 𝑠𝑠𝑠𝑠𝑛𝑛𝑚𝑚𝑥𝑥 𝑐𝑐𝑝𝑝𝑠𝑠𝑛𝑛𝑥𝑥 𝑑𝑑𝑥𝑥: 
 
If m is odd, let 𝑤𝑤 = cos 𝑥𝑥.  If n is odd, let 𝑤𝑤 = sin 𝑥𝑥.  If both m and n are even and non-negative, convert all to sin 𝑥𝑥 
or all to cos 𝑥𝑥 (using 𝑠𝑠𝑠𝑠𝑛𝑛2𝑥𝑥 + 𝑐𝑐𝑝𝑝𝑠𝑠2𝑥𝑥 = 1), and use IV-17 or IV-18.  If m and n are even and one of them is negative, 
convert to whichever function is in the denominator and use IV-19 or IV-21.  If both m and n are even and 
negative, the substitution 𝑤𝑤 = cos 𝑥𝑥 converts the integral into a rational function which can be integrated by the 
method of partial fractions. 
 

V.  Quadratic in the Denominator 
24.  ∫ 1

𝑥𝑥2+𝑎𝑎2
 𝑑𝑑𝑥𝑥 =  1

𝑎𝑎
𝑎𝑎𝑎𝑎𝑐𝑐𝑠𝑠𝑎𝑎𝑛𝑛 𝑥𝑥

𝑎𝑎
+ 𝑐𝑐,      𝑎𝑎 ≠ 0 

25.  ∫ 𝑏𝑏𝑥𝑥+𝑐𝑐
𝑥𝑥2+𝑎𝑎2

 𝑑𝑑𝑥𝑥 =  𝑏𝑏
2

ln|𝑥𝑥2 + 𝑎𝑎2| + 𝑐𝑐
𝑎𝑎
𝑎𝑎𝑎𝑎𝑐𝑐𝑠𝑠𝑎𝑎𝑛𝑛 𝑥𝑥

𝑎𝑎
+ 𝑐𝑐,     𝑎𝑎 ≠ 0 

26.  ∫ 1
(𝑥𝑥−𝑎𝑎)(𝑥𝑥−𝑏𝑏)

 𝑑𝑑𝑥𝑥 =  1
𝑎𝑎−𝑏𝑏

(ln|𝑥𝑥 − 𝑎𝑎| − ln|𝑥𝑥 − 𝑏𝑏|) + 𝑐𝑐,     𝑎𝑎 ≠ 𝑏𝑏 

27.  ∫ 𝑐𝑐𝑥𝑥+𝑑𝑑
(𝑥𝑥−𝑎𝑎)(𝑥𝑥−𝑏𝑏)

 𝑑𝑑𝑥𝑥 =  1
𝑎𝑎−𝑏𝑏

[(𝑎𝑎𝑐𝑐 + 𝑑𝑑) ln|𝑥𝑥 − 𝑎𝑎| − (𝑏𝑏𝑐𝑐 + 𝑑𝑑) ln|𝑥𝑥 − 𝑏𝑏|] + 𝑐𝑐,     𝑎𝑎 ≠ 𝑏𝑏 

 

VI.  Integrands Involving √𝒂𝒂𝟐𝟐 + 𝒙𝒙𝟐𝟐,√𝒂𝒂𝟐𝟐 − 𝒙𝒙𝟐𝟐,√𝒙𝒙𝟐𝟐 − 𝒂𝒂𝟐𝟐,   𝒂𝒂 > 0 

28.  ∫ 1
�𝑎𝑎2−𝑥𝑥2

 𝑑𝑑𝑥𝑥 = 𝑎𝑎𝑎𝑎𝑐𝑐𝑠𝑠𝑠𝑠𝑛𝑛 𝑥𝑥
𝑎𝑎

+ 𝑐𝑐 

29.  ∫ 1
�𝑥𝑥2±𝑎𝑎2

 𝑑𝑑𝑥𝑥 = ln �𝑥𝑥 + �𝑥𝑥2 ± 𝑎𝑎2� + 𝑐𝑐 

30.  ∫�𝑎𝑎2 ± 𝑥𝑥2 𝑑𝑑𝑥𝑥 =  1
2

(𝑥𝑥�𝑎𝑎2 ± 𝑥𝑥2 + 𝑎𝑎2  ∫ 1
�𝑎𝑎2±𝑥𝑥2

 𝑑𝑑𝑥𝑥) + 𝑐𝑐 

31.  ∫√𝑥𝑥2 − 𝑎𝑎2 𝑑𝑑𝑥𝑥 =  1
2

(𝑥𝑥√𝑥𝑥2 − 𝑎𝑎2 − 𝑎𝑎2  ∫ 1
�𝑥𝑥2−𝑎𝑎2

 𝑑𝑑𝑥𝑥) + 𝑐𝑐 


