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Line Integral



Arc Length







Curves Defined by Parametric Equations

• Imagine that a particle moves along the curve C shown in Figure 1. It is 
impossible to describe C by an equation of the form y = f(x) because C fails 
the Vertical Line Test. 

• But the x- and y-coordinates of the particle are functions of time and so 
we can write  x = f(t) and y = g(t) . 

• Such a pair of equations is often a convenient way of describing a curve 
and gives rise to the following definition.

• Suppose that x and y are both given as functions of a third variable (called 
a parameter) by the equation



Calculus with Parametric Curve

Arc Length

Using Parametric equation x = f(t) and y = g(t), α≤ t ≤ β, where dx/dt = f’(t) > 0.



Example 2

Find the Length of one arch of the cycloid x = r (θ- sinθ) , y = r (1-cosθ)

Soultion





Line Integrals

In this section we define an integral that is similar to a 

single integral except that instead of integrating over an 

interval [a,b], we integrate over a curve C . 

Such integrals are called line integrals, although “curve 

integrals” would be better terminology. 

They were invented in the early 19th century to solve 

problems involving fluid flow, forces, electricity, and

magnetism.
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