
CLASS 10   PHYSICS  

1 
 

Light - Reflection and Refraction 

Sign Convention for Spherical Lens 

 

Introduction to Sign Convention 

The sign convention is a bunch of rules to set signs for image distance, the distance of the 

object, and the focal length for the mathematical analysis of the emergence of the image. The 

basic arrangement can be portrayed as: 

 

Portraying the Sign Convention  

As you can see, the height of the object upwards is taken as positive in front of a mirror and 

is taken negatively if it is downwards. This is what the signs of convention look like. Let us 

discuss what is the power of the lens, what is sign convention and its rules in detail.  

Power of Lens 

The power of a lens as described in ray optics is its capability to curve the light. The larger 

the power of a lens, the larger its capability to refract light that passes through it.  The power 

of the lens can be computed by the following formula: 

𝑝 =
1

𝑓
 

where  

f= the focal length of the lens. 
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Lenses bend the light that moves across them. The orientation and amount of the bending of 

light depend on the curvature of the lens, the lens material, and the material in which the 

lens is submerged (we assume that the lens is in the air). If both sides of the lens curve 

exteriorly, then it is called a converging lens. It will bend light from obscure objects within 

the direction of a single point, called the focal point. 

 

If both sides of the lens curve inward, then it is called a diverging lens. The light from obscure 

objects will bend outwards. Since the light is not being bent toward a single point, as it was 

in the case of converging lenses, it means that the focal point is on the same side of the lens. 

 

The interspace between the lens and the focal point is termed as the focal length. For 

converging lenses, the focal length is always positive, but in the case of diverging lenses, the 

focal length becomes negative. However, these arrangements are inconsistent and can be 

changed. 
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The distance on the left of the mirror is against the incident rays and is thus taken as negative 

whereas the distance along with the lens beside the mirror is taken as positive as it is in the 

direction of the incident rays. Let us learn about the sign convention in lenses like the sign 

convention for spherical lenses and convex and concave lens sign conventions in detail. 

Rules of Sign Convention in Lens 

Spherical Lens  

A spherical lens is also known as a singlet which is an optical lens with a curved surface that 

causes light rays to converge or diverge. Spherical lenses are extensively used in many parts 

as they extrapolate images onto the sensor without affecting their aspect ratios. 

According to the spherical lens, the sign convention is as follows: 

The object should always be to the left of the lens. 

All the distances are calculated from the ocular centre of the mirror. 

Distances that are calculated in the orientation of the incident ray are positive and the 

distances calculated  in the direction opposite to the incident rays are negative. 

Sign convention can be countermanded and will still give accurate results. 

This is the sign convention for spherical lenses.   

Convex Lens 

There are numerous interesting situations observed when light from an object is passing 

through the converging and diverging lenses. Let us discuss that. Considering a situation 

where we have an object kept on one side of a converging lens, the image object will be 

beyond the lens from the actual object and will be inverted. In the same way with the focal 

point, if the image is on the opposite side of the lens from the object, the distance from the 

lens to the image will be positive. 
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If the object is closer to the lens and if the object distance is smaller than the focal length, let 

us discuss what will be the focal length.  

Sign Convention of Convex Lens when the Object is between the Focal Point and the Centre 

of the Lens 

In this situation, the image will be on the same side of the lens from the object and will be 

upstanding. The image will be larger than the object, which means that the distance of the 

image will be negative. This is the convex lens sign convention.   

Concave Lens  

If the light passes through a diverging lens then what will be the situation? Let us see. In a 

concave lens, when an object is placed at a finite distance from the lens, the image of the 

object is formed in front of the object with a smaller size which is virtual and erect. The image 

will always be on the same side of the lens as the object, upstanding and relatively smaller 

than the object. As a result, the image distance for the diverging lens is negative. This is the 

concave lens sign convention. 

 

Magnification 

This refers to the conversion of the size of the object from large to small and vice versa. It 

plays an important role in image formation in lenses. If the magnification is greater than one, 

the image is larger than the object, but if the magnification is smaller than one, the image is 
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smaller than the object. For example, if the magnification is one-half, then the image seems 

to be half the size of the object. 

The magnification of any lens is defined as the ratio of the height of the image to the height 

of the object. Mathematically, if the height of the image is represented by hi and the height of 

the object is represented by ho then the magnification m can be written as: 

𝑚 =
ℎ𝑖
ℎ0

 

Magnification Sign Convention 

The sign of magnification also plays a vital role in determining the direction of the image. If 

the sign is positive, the image will become upstanding. If the sign is negative, then the image 

will be upturned. Moreover, the amount by which an object will be magnified interchanges 

depending on its distance from the focal point. 

Conclusion 

Sign convention in lenses plays an important role in the image quality and formation. This 

article has given all the necessary details about this topic. To know about  the orientation of 

the image, the sign convention is needed.  Also, the article gives us an idea about the working 

principle of different lenses and their properties. When the light passes through the convex 

and concave lens, the behaviour is different for these two. 

The convex lens behaves like a converging lens because it converges the light and produces 

the image while the concave lens behaves like a diverging lens as it diverges the incoming 

light to produce images. We also learnt about the lens sign convention table and had a 

thorough understanding of the magnification sign convention. 

 

 


