
Show that the length of the curve   y=log secx   between the points x = 0 and x 

=   π/3   is   log(2+√3) 

Solution: 

The give curve is 𝑦 = log sec 𝑥                                                                                (1)  

Differentiating (1) w.r.t x, we get: 

𝑑𝑦

𝑑𝑥
=

1

sec 𝑥
∙ sec 𝑥 ∙ tan 𝑥 = tan 𝑥 

Now (
𝑑𝑆

𝑑𝑥
)

2

= 1 + (
𝑑𝑦

𝑑𝑥
)

2

= 1 + tan2 𝑥 = sec2 𝑥                                                (2) 

If the arc length S of the given curve is measured from 

𝑥 = 0 in the direction of x increasing, we have: 

𝑑𝑠

𝑑𝑥
= sec 𝑥; 𝑑𝑠 = sec 𝑥 𝑑𝑥 

Therefore if 𝑆1 denotes the arc length from 𝑥 = 0 to =
1

3
𝜋 , then 

∫ 𝑑𝑠 = ∫ sec 𝑥 𝑑𝑥 =

𝜋
3

0

𝑆1

0

[log (sec 𝑥 + tan 𝑥)]
0

𝜋
3  

𝑆1 = [log(sec
𝜋

3
+ tan

𝜋

3
) − log 1] = log(2 + √3) − 0 = log(2 + √3) 

Answer: length of the curve   𝑦 = log sec 𝑥   between the points x = 0 and x =  
𝜋

3
   is   log(2 + √3) 
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