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Motion in One and Two Dimensions in Physics

In physics, motion is analyzed by describing how objects move through space 
and time. Motion in one and two dimensions is governed by the principles of 
kinematics, focusing on position, velocity, and acceleration. Let's delve deeper 
into these concepts.

Motion in One Dimension (1D)

Motion occurs along a straight line.



Position (𝒙):

•Describes the location of an object relative to a reference point.

•Can be positive, negative, or zero depending on the chosen 

coordinate system. And it is a vector quantity.

•measured in meters (m).

Displacement (𝚫𝒙):

•The change in the object's position.

Δ𝑥 = 𝑥 𝑓𝑖𝑛𝑎𝑙  − 𝑥 𝑖𝑛𝑖𝑡𝑖𝑎𝑙
•vector quantity (includes direction). Displacement can be positive, 

negativeandevenzero



Distance:

• The total path length traveled, regardless of direction.

• A scalar quantity (only magnitude). Distance can only have positive values 

Speed and velocity

Speed : is defined as. The rate of change of position of an object in any 

direction. Speed is measured as the ratio of distance to the time in which the 

distance was covered. and its SI unit is m/s. The speed of the object will never 

be negative; it will either be positive or zero. Mathematically, we define speed 

as: 

Speed=
𝑑

𝑡

where (d) is the total distance traveled and (t) is the elapsed time.



Velocity (v):

Velocity in One Dimension: In one-dimensional motion, velocity is typically along a 

straight line, so only magnitude and direction (positive or negative) are considered. 

velocity is a vector quantity, meaning it has both magnitude and direction.



Acceleration (a):

•Describes how velocity changes over time.

Average Acceleration:

Where:
•𝑢: Initial velocity
•𝑣: Final velocity
•𝑥: Displacement
•𝑎: Acceleration
•𝑡: Time



Motion in Two Dimensions (2D)







• Example: An airplane has a lift-off speed of 30 m/s after a take-off run 
of 300m, what minimum constant acceleration? What is the 
corresponding take-off time?



• Example
A ball is dropped from rest from a height of 20 m. How long does it take to hit the 
ground? Ignore air resistance.

• Solution:

Initial velocity (𝑢) = 0 m/s

Acceleration (𝑎) = 9.8 m/s2

Displacement (𝑥) = 20 m

Using the equation:
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