Physics of motion is a branch of physics that studies the movement of objects and the forces that influence that movement. It forms the basis of mechanics and helps us understand how and why objects move. Motion can be observed in everyday activities such as walking, running, driving a car, throwing a ball, or the movement of planets around the Sun.Motion is defined as the change in the position of an object with respect to time and a reference point. If an object changes its position over time, it is said to be in motion. For example, a person walking from one place to another or a vehicle moving on a road exhibits motion.Several important terms are used to describe motion:
Distance is the total path covered by an object during its movement. It is a scalar quantity, meaning it has only magnitude and no direction. The SI unit of distance is the meter (m).
Displacement is the shortest straight-line distance between the initial and final positions of an object and includes direction. It is a vector quantity. An object may travel a long distance but have zero displacement if it returns to its starting point.
Speed is the rate at which distance is covered. It is calculated as:
The SI unit of speed is meters per second (m/s).
Velocity is the rate of change of displacement and includes both magnitude and direction. Unlike speed, velocity is a vector quantity. A change in direction results in a change in velocity even if the speed remains constant.
Acceleration is the rate of change of velocity with time. It can be positive (speeding up) or negative (slowing down, also called deceleration).
Motion can be classified into different types:
1. Linear Motion – Movement along a straight line, such as a train moving on a straight track. 
2. Circular Motion – Movement along a circular path, such as the motion of a fan blade. 
3. Rotational Motion – Motion of an object around its own axis, such as a spinning wheel. 
4. Oscillatory Motion – Repeated back-and-forth motion, such as a pendulum swinging. 
[bookmark: _GoBack]The study of motion is governed by the laws developed by Isaac Newton. Newton's laws explain the relationship between force and motion. According to these laws, an object remains at rest or in uniform motion unless acted upon by an external force, and acceleration is directly proportional to the applied force and inversely proportional to mass.Graphs are also useful in studying motion. A distance-time graph shows how distance changes with time, while a velocity-time graph helps determine acceleration and displacement. The slope of a distance-time graph represents speed, and the area under a velocity-time graph represents displacement.Physics of motion has numerous applications in engineering, sports science, physiotherapy, transportation, biomechanics, and space exploration. Understanding motion helps healthcare professionals analyze human movement, assess gait patterns, improve athletic performance, and design effective rehabilitation programs. Thus, the study of motion is fundamental to understanding the physical world and solving real-life problems.

