
Tension 

 

Introduction 

Imagine you're holding a rope with a heavy weight attached to the other end. You feel the pull in your 

hands—this invisible force can be called as tension. Tension is a fundamental concept in physics 

which plays a crucial role in engineering, construction, and even everyday activities like hanging a 

picture frame or bungee jumping. But what exactly is tension, and how can we calculate it? 

In this article, we’ll explore the concept of tension, answering key questions such as: 

• What is tension, and how does it work? 

• How do we calculate tension in different scenarios? 

• Where do we encounter tension in real life? 

• What are common misconceptions about tension? 

Let’s dive in! 

 

What is Tension? 

Tension is the force exerted by a string, rope, cable, or any flexible connector when it is pulled tight. It 

acts along the length of the material and is transmitted through it. 

 

Key Characteristics of Tension: 

• Always acts along the direction of the rope or string. 

• Cannot push; it only pulls. 

• Equal at every point in an ideal, massless, and unstretchable rope. 

• Affected by external forces like gravity, friction, and applied forces. 

 

Step-by-Step Breakdown of Tension Force 

Let’s break it down with simple physics principles to understand how tension works: 

1. Basic Formula for Tension 



If an object of mass m is hanging from a rope, the tension in the rope (𝑇) is 𝑻 =  𝒎𝒈, 

where: 

• 𝑻 = Tension (N) 

• 𝒎 = Mass of the object (kg) 

• 𝒈 = Acceleration due to gravity (9.8 m/s²) 

2. Tension in an Inclined Plane 

When an object is on an inclined plane connected to another mass via a pulley, we calculate the 

tension by considering the forces acting parallel and perpendicular to the incline.  

 

If a block of mass 𝑚1 is on a frictionless inclined plane and is connected to another mass 𝑚2 hanging 

freely over a pulley, the tension in the string is determined using Newton’s Second Law.   

𝑇 =
𝑚2𝑔 − 𝑚1𝑔 sin 𝜃

𝑚1 + 𝑚2
 

where: 

• T = Tension in the string (N) 

• 𝑚1 = Mass on the inclined plane (kg) 

• 𝑚2 = Hanging mass (kg) 

• 𝑔 = Acceleration due to gravity (9.8 m/s²) 

• θ = Angle of the inclined plane 

 

3. Tension in a Two-Rope System 

If an object is suspended by two ropes at different angles, we resolve forces into horizontal and 

vertical components:  

𝑇1 cos 𝜃1 + 𝑇2 cos 𝜃2 = 0 

𝑇1sin 𝜃1 + 𝑇2sin 𝜃2 = 𝑚𝑔 

Solving these equations gives the individual tensions. 

 



Examples & Applications of Tension 

Example 1: Hanging Lamp 

A lamp of 5 kg is suspended from a ceiling. Find the tension in the rope. 

Solution:  

𝑇 =  𝑚𝑔 =  5 × 9.8 =  49 𝑁 

So, the rope experiences a tension force of 49 N. 

Example 2: Elevator System 

If a 70 kg person is in an accelerating elevator (2 m/s² upward), the tension in the cable is: 

𝑇 =  𝑚 (𝑔 + 𝑎) 

=  70 (9.8 + 2) 

=  826 𝑁 

 Here, the tension increases due to acceleration. 

 

Real-World Applications 

1. Bridges and Suspension Cables: Tension keeps bridges stable. 

2. Elevators: Cables experience varying tension based on load and movement. 

3. Sports & Climbing: Tension in ropes ensures safety. 

 

Conclusion 

Tension is a fundamental force governing countless physical interactions, from simple rope swings to 

complex engineering structures. Understanding how to calculate and apply tension principles is 

essential in physics and engineering. 

Next time you tie a rope or step into an elevator, think about the unseen yet powerful force of tension 

at work. 

 

Frequently Asked Questions (FAQs) 

1. Can tension be negative? 

No, tension is always a pulling force. A negative tension would indicate compression, which is not 

how ropes and cables function. 

2. How is tension different from normal force? 

Tension acts along a string or rope, whereas normal force is perpendicular to a surface. 

3. Does the thickness of the rope affect tension? 

Yes, a thicker rope can handle greater tension before breaking. 

4. How does tension change in a moving elevator? 

Tension increases when the elevator accelerates upward and decreases when it accelerates downward. 

5. What happens to tension in a massless rope? 



In an ideal massless rope, the tension is the same throughout its length because it has no weight of its 

own. 

6. How does tension relate to Newton’s Third Law? 

When one object pulls on another with a rope, the tension force is equal and opposite on both objects, 

following Newton’s Third Law. 

7. Can tension exist in a slack rope? 

No, tension only exists when a rope is taut. A slack rope has zero tension. 

8. How does friction affect tension in a pulley system? 

Friction in the pulley can cause differences in tension on either side of the rope, making calculations 

more complex. 

 


