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Motion Types

Linear Motion

Linear motion refers to the movement of an object along a straight line. Examples include
soldiers marching in a straight path and a bullock cart moving on a straight road.

Circular Motion

Circular motion is when an object moves along a circular path. Examples include the
hands of an athlete running and the pedal of a bicycle rotating around its axis.

Periodic Motion

Periodic motion is a repetitive motion that occurs at regular intervals. Examples include
the Earth’'s orbit around the Sun, the motion of a swing, and the oscillation of a pendulum.



Speed Variation

Objects can move at different speeds; some move slowly while others move fast. Speed is
determined by the distance covered in a given time interval.

Speed

Definition of Speed

Speed is the distance covered by an object in a unit time. It is calculated as the total
distance covered divided by the total time taken.

Uniform and Non-uniform Motion

Uniform motion occurs when an object moves with constant speed along a straight line.
Non-uniform motion occurs when the speed of the object changes during its motion.

Measurement of Time

Historical Time Measurement

Time was historically measured by observing natural periodic events such as sunrise and
moon phases, defining units like day, month, and year.

Clocks and Periodic Motion

Clocks measure time using periodic motions, such as the oscillation of a simple
pendulum, which swings back and forth in a regular interval called the time period.



Types of Clocks

Common clocks include wall clocks with pendulums, table clocks, and digital clocks. All
use periodic motion to keep time accurately.

Simple Pendulum

Structure and Motion

A simple pendulum consists of a small bob suspended from a fixed support by a string.
When displaced and released, it swings back and forth in oscillatory motion.

Oscillation and Time Period

One complete to-and-fro swing is called an oscillation. The time taken for one oscillation
is the time period, which depends on the length of the string and gravity.

Experiment to Measure Time Period

By timing multiple oscillations and dividing by the number of oscillations, the time period
of the pendulum can be determined. The time period remains nearly constant for small
displacements.

Units of Time and Speed

Time Units

The basic unit of time is the second (s). Larger units include minutes (min) and hours (h).
Smaller units like microseconds and nanoseconds are used in scientific measurements.



Speed Units

Speed is measured as distance divided by time. The basic unit of speed is meters per
second (m/s), but it can also be expressed in kilometers per hour (km/h) or meters per
minute (m/min).

Measuring Speed

Calculating Speed

Speed is calculated by dividing the distance moved by the time taken. For example, if a
ball moves a certain distance in a measured time, its speed can be found using the
formula: Speed = Distance [ Time.

Speedometers and Odometers

Vehicles have speedometers to measure speed directly and odometers to measure the
total distance traveled.

Speed of Animals

Different animals have different maximum speeds, ranging from fast falcons to slow
snails. Speeds can be converted between km/h and m/s using the conversion factor 15—8.

Distance-Time Graph

Graph Basics



A distance-time graph plots distance on the y-axis and time on the x-axis. The origin
represents zero time and zero distance.

Uniform Motion Graph

For uniform motion, the graph is a straight line indicating constant speed. The slope of the
line represents the speed.

Reading the Graph

The graph allows finding the distance traveled at any time and understanding the nature
of motion.

Choosing Scales

Appropriate scales for time and distance axes are chosen to fit the graph on paper and to
make marking values convenient.

Solved Examples

Practice Set

e Conceptual Question 1 (Level 1): What type of motion does a pendulum exhibit?

e Conceptual Question 2 (Level 2): Explain the difference between uniform and non-
uniform motion.

e Application Question (Level 3): A car travels 60 km in 2 hours. Calculate its average
speed in km/h and m/s.

Answer Key



e Conceptual Question 1: A pendulum exhibits periodic or oscillatory motion.
e Conceptual Question 2: Uniform motion is motion with constant speed along a
straight line, while non-uniform motion involves changing speed.
e Application Question: Average speed = Distance [ Time = 60 km [ 2 h = 30 km/h. To
1000

convert to m/s: 30 X g = 8.33m/s.
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