
Integrate sec xIntegrate sec xIntegrate sec xIntegrate sec x    
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(A)(A)(A)(A)  � ��� � ��    
 
 There are different solutions to integrate sec x. Readers are suggested to show that they are There are different solutions to integrate sec x. Readers are suggested to show that they are There are different solutions to integrate sec x. Readers are suggested to show that they are There are different solutions to integrate sec x. Readers are suggested to show that they are 
    equivalent.equivalent.equivalent.equivalent.    
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(2)(2)(2)(2)  � sec x dx = � )*
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 Put t = sin x, � sec x dx = � 8
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(3)(3)(3)(3) � sec x dx = � -@+ *(-@+ *3AB/ *)
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(4)(4)(4)(4) Put sec x = cosh θ ,    tan x = √sec5 θ − 1 = √cosh5θ − 1 = sinh θ 
 Also, we can get sin x = tanh θ  (please check yourselves) 
 Therefore sec5 x dx = cosh θ dθ ⟹ dx = +,-` a)a
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 � sec x dx = � cosh θ )a
+,-` a = � dθ = θ + c = coshO8(sec x) + c 

 ∴ � sec x dx = �c�dOV(��� �) + � = �WFdOV(HIF �) + � = HIFdOV(�WF �) + � 
 
((((5555)))) Put s = sec x , ds = sec x tan x dx, sec x dx = )-

AB/ * = )-
√-2O8 

 � sec x dx = � )-
√-2O8 = lnfs + √s5 − 1f + c = EF|��� � + HIF �| + � 

 
 
 
 
 
  
 
 

Put u5 = s5 − 1, 2udu = 2sds ⟹ du
s = ds

u = du + ds
s + u = d(s + u)

s + u  

Proof of: � )-
√-2O8 = lnfs + √s5 − 1f + c 
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-3h = ln|s + u| + c = lnfs + √s5 − 1f + c 



 
((((6666)))) Put  t = tan *
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(B)(B)(B)(B) � ���F � ��    for different for different for different for different natural numbers natural numbers natural numbers natural numbers n.n.n.n.    
    
(1)(1)(1)(1)    � sec5 x dx = tan x + c 
  
(2)(2)(2)(2) I = � secn x dx = � sec x sec5 x dx = � sec x d(tan x) 
  = sec xtan x − � tan xd(sec x) (integation by parts) 
  = sec xtan x − � tan x sec x tan x dx 
  = sec xtan x − � tan5 x sec x dx = sec xtan x − �(sec5 x − 1) sec x dx 
  = sec xtan x − � secn x dx + � sec x dx 
  = sec xtan x − I + ln|sec x + tan x| 
 2I = sec xtan x + ln|sec x + tan x| 
  I = � secn x dx = V

M R��� �HIF � + EF|��� � + HIF �|U + �    

(3)(3)(3)(3)    � seco x dx = �(1 + tan5 x) sec5 x dx = �(1 + tan5 x)d(tan x) = HIF � + HIFp �
p + �    

    
(4)(4)(4)(4)    Reduction formula for Reduction formula for Reduction formula for Reduction formula for � ���F � ��    (used mostly for n is odd)(used mostly for n is odd)(used mostly for n is odd)(used mostly for n is odd)    
    I/ = � sec/ x dx = � sec/O5 x d(tan x) = sec/O5 x tan x − � tan x d(sec/O5 x) 
  = sec/O5 x tan x − � tan x (n − 2) sec/On x (sec x tan x)dx 
  = sec/O5 x tan x − (n − 2) � tan5 x sec/O5 x dx 
  = sec/O5 x tan x − (n − 2) �(sec5 x − 1) sec/O5 x dx 
  = sec/O5 x tan x − (n − 2)I/ + (n − 2)I/O5 
 qF = V

FOV R���FOM � HIF � + (F − M)qFOMU    
    
(5)(5)(5)(5)    Ir = � secr x dx = 8

o secn x tan x + n
o In = 8

o secn x tan x + n
o C8

5 (sec x tan x + I8)D 

  = V
K ���p � HIF � + p

s R��� � HIF � + EF|��� � + HIF �|U + �    
    
    



(6)(6)(6)(6)    � ���F � ��    (n = 2m is even)(n = 2m is even)(n = 2m is even)(n = 2m is even)    
    � sec5t x dx = � sec5tO5 x d(tan x) = �(1 + tan5 x)tO8d(tan x) 
  = �(1 + u5)tO8du  (where u = tan x) 
  = � ∑ CvtO8u5vtO8vwx du = ∑ CvtO8tO8vwx � u5vdu = ∑ CvtO8tO8vwx  h2y<?

5v38 + c 
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((((7777))))    � sec� x dx = ∑ Cv55vwx
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(C)(C)(C)(C)    � √��� ���    (for interest)(for interest)(for interest)(for interest)    
    
 It is integrable, but cannot be expressed in terms of elementary functions. It involves elliptic 
 integral of the first kind. 
 
 � √��� ��� = M � 0�

M , M4    , where F(x, m) is the elliptic integral of the first kind with parameter 
       m = k5. 
 
 Maclaurin expansionMaclaurin expansionMaclaurin expansionMaclaurin expansion of √sec x ≈ 1 + *2
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