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                                       SIGN CONVENTION FOR SPHERICAL LENSES  

1) All distances on the principal axis are measured from the optical center. 2) The distances   

  measured in the direction of incident rays are positive and all the distances measured in the   

 direction opposite to that of the incident rays are negative. 3) All distances measured above the   

 Principal axis are Positive and below are Negative.  

                                       LENS FORMULA AND MAGNIFICATION  

The relation between distance of object, distance of image and focal length for a lens is called lens 

formula.  

                                                         1/v – 1/u = 1/f  

Where, v is the distance of image, u is the distance of object, and f is the focal length of lens.   

 Distance of object and image is measured from the optical Centre of the lens. The sign for distance   

is given as per Convention.  

The lens formula is valid for all situations for spherical lens. By knowing any of the two the third can  

be Calculated.  

                                         MAGNIFICATION  

Magnification: The ratio of the height of the image and the height of the object. It is represented by   

The letter m.  

  

  

NUMERICALS  

Q 1- A concave lens has focal length of 15cm. At what distance should the object from the lens be placed so   

That it forms an image at 10cm from the lens? Also, find the magnification produced by the lens.  

Sol : A concave lens always form a virtual ,erect image on the same side of the object  

         V= -10 cm  

         f=-15 cm  

         u=?  

         1/v-1/u =1/f  

Or 1/u=1/v-1/f  

1/u= 1/-10 -1/(-15) = -1/10 +1/15  

1/u= -3+2/30 = 1/-30  

Or ,u=-30cm  

Magnification m=v/u  

 M= -10/-30 =1/3 = + 0.33  

The positive sign shows that the image is erect and virtual. The image is one –third of the size of the object.  

 



Q.2 A 2 cm tall object is placed perpendicular to the principal axis of a convex lens of focal length 10cm. The   

distance of the object from the lens is 15 cm. Find the nature, position and size of the image. Also find its   

Magnification.  

Sol : h= +2 cm  

           f= + 10 cm  

          u= -15 cm  

           v=?  

          Height of image h’=?  

           Since 1/ v – 1/ u = 1/ f  

           Or ,  1/v = 1/u + 1/ f  

                 1/v = 1/-15 + 1/10 =  -1/15 + 1/10  

                 1/v = -2 +3/ 30 = 1/ 30  

                  v=+ 30 cm  

Thus the image is real and inverted.  

  M= h’/h =v/u  

 Or,   h’ = h ( v/u)  

h’ = 2 ( 30/-15) = -4 cm  

 Or, m= + 30/ -15 = -2  

The negative sign of m and h’ shows the image is inverted and real. The image is two times enlarged.  

                                      POWER OF LENS  

The degree of convergence or divergence of light rays is expressed in terms of its power. The power of lens is   

defined as the reciprocal of its focal length. It is represented by letter P. The power P of a lens of focal length f  

Is given by   

                      P = 1/f ( in m )     and   P = 100/f ( in cm )  

The SI unit of power of lens is diopter. It is denoted by D.   

1 diopter is the power of a lens whose focal length is 1 meter.  

Power of convex lens is positive and that of concave lens is negative.  

                                      POWER OF COMBINATION OF LENSES  

Many optical instruments consist of a number of lenses. They are combined to increase the magnification and   

Sharpness of the image. The net power( P ) the lenses placed in contact is given by the algebraic sum of the   

Individual powers P1, P2, P3, as  

                   P= P1 + P2 + P3 +………..  

                             NUMERICALS BASED ON POWER OF LENSES   

Que – Find the power of concave lens of focal length 2 m.  

Sol -  f= -2m  

         P = 1/f = 1/-2 = -0.5 D  

Que – Find the focal length of lens of power -2 D. What type of lens is this?  

Sol- f =1/P = 1/-2 = -0.5 m =-50cm. Given lens is concave  

 Que- A doctor has prescribed a corrective lens of power +1.5 D. Find the focal length of the lens. Is the   

Prescribed lens diverging or converging?  

Sol - f= 1/P = 1/1.5 = + 0.667 m =  +66.7 cm  

       Prescribed lens is converging  

Que- A convex lens forms real and inverted image of a needle at a distance of 50 cm from it. Where is the   

Needle placed in front of the convex lens if the image is equal to the size of the object? Also find the power   

Of the lens.  

Sol-                  1/v -1/u =1/f  



                         V = + 50 cm convex lens as image is of same size hence  

                         u= -50 cm   

                          1/ f= 1/50 – 1/ -50   

                                = 1/50 + 1/50 = 1/25  

                            f= + 25 cm  

                           P = 100 / +25 = + 4 D  

  

  

  

  

  

  

  


