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 Length of curves 
 
Definition.  If ( )y f x=  is a smooth curve on the interval [ , ]a b , then the arc length L of this curve over 
[ , ]a b  is defined as 
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L f x dx¢= +ò  

Moreover, for a curve expressed in form ( )x g yÎ  where g ¢ is continuous on [ , ]a b  the arc length L  from 
y c=  to y d= can be defined as 
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c
L g y dy¢= +ò  

Example.  Find the arc length of the curve 3/ 2y x=  from (1,1)  to (2, 2)  ? 
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Example.  Find the arc length of the curve ln | sec |y x=  from 0x =  to / 4x π=  ? 
Solution.   tany x′ = , then 

/ 4 / 4
2

0 0

/ 4

0

1 tan sec

ln tan sec ln |1 2 | .

L x dx x dx

x x

π π

π

= + =

= + = +

ò ò  

Example.  Find the arc length of the curve 3/ 23 1y x= − ,  from 1x =  to 4x =  ? 

Solution.   Let 2/3 1/32( 1) ( 1)
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Problems.  Find the arc length of the following curves: 
         

1) 3/ 23 1y x= −    from 0x =  to 1x =                       
2) 2/3y x=    from 1x =  to 8x =  
3) ln | sin |y x=    from / 4x π=  to / 2x π=  
4) 424 48xy y= +    from 1y =  to 4y =  
5) coshy x=    1 1x- £ £  
6) xy e −=    8 5x- £ £-  
7) 2y x x= +    1 2x£ £  

 


