
Dynamics 

Dr. Mohaimen Al-Thamir

Lecture No. 8

Title: Curvilinear motion 

Mechanics

Al-Ayen University 
Petroleum Engineering College



Curvilinear motion

The figure shows a particle P moving along a curvilinear path in space. 

The position of particle P at any time t can be described by specifying 
its rectangular coordinates x, y, z, its cylindrical coordinates r, θ, z, or 
its spherical coordinates R, θ, ∅. The motion of P can also be described 
by measurements along the tangent t and normal n to the curve. The 
direction of n lies in the local plane of the curve.

All movement occurs in or can be represented as occurring in a single 
plane. A large proportion of the motions of machines and structures in 
engineering can be represented as plane motion.



Rectangular coordinates (x-y)

Vector Representation

This system of coordinates is particularly useful for describing motions where the x- and y-components of acceleration are 
independently generated or determined. The resulting curvilinear motion is then obtained by a vector combination of the x- and 
y-components of the position vector, the velocity, and the acceleration.

As observed previously, the direction of 
the velocity is always tangent to the path

Scalar Representation



Projectile Motion

An important application of two-dimensional kinematic theory is the problem of projectile motion. For a first treatment of the
subject, we neglect aerodynamic drag and the curvature and rotation of the earth, and we assume that the altitude change is
small enough so that the acceleration due to gravity can be considered constant. With these assumptions, rectangular
coordinates are useful for the trajectory analysis.
For the axes shown in the Figure, the acceleration components are

Integration of these accelerations follows the results 
obtained previously for constant acceleration and 
yields



Example: 

(Homework)  






