
 Higher Irradiance Questions                                            

1. The Irradiance of light from a point source is 20Wm-2 at a distance of 5m from the source. 

     Calculate the Irradiance of the light at a distance of 25m from the source. 

 

 

2.  A photographic light meter indicates a light irradiance of 4Wm-2 at a distance of 2m from 

      the light source. 

      What separation from the light source would be required to produce a light irradiance of 0.25Wm-2. 

 

 

 

3. The light irradiance of a 40W lamp is measured by a pupil with a light level meter to be 1.6Wm-2  

     at a distance 1.4m from the lamp. 

 

     Calculate the light irradiance at a point: 

a) 0.7m from the lamp. 

 

b) 2.8m from the lamp. 

 

 

 

 

4. The following readings were taken by a pupil during an investigation on the light irradiance from 

     a point source. 

     Measured Light Irradiance (Wm-2) 512.0 128.0 56.9 32.0 20.5 

Distance from point source (m) 0.5 1.0 1.5 2.0 2.5 

Distance from the point source squared (m)2      

 

a) Complete the table and then using all of the data show the relationship between the  

Light Irradiance and the Distance from the point source. 

 

 

b) Calculate the Light Irradiance at a distance of 1.3m from the point source using the   

relationship developed in a). 

 



5.                                      

 

     Using your Knowledge of Physics, what would the intensity of the laser beam be at a  

      distance of 4.5m from the laser? 

 

 

6. A laser beam is shone on to a screen which is marked with a grid. 

     The beam produces a uniformly lit spot of diameter 10.0 x 10-4m and Irradiance of 1020Wm-2. 

                              

       Calculate the power of the laser beam. 

      

 



7. The circuit below shows a photodiode connected in series with a resistor and an ammeter. 

     The power supply has an output voltage of 5V and negligible internal resistance. 

                                     

       In a darkened room, there is no current in the circuit. 

        When light strikes the photodiode, there is a current reading on the ammeter. 

 

a) What happens to the reading on the ammeter when the light irradiance increases? 

 

b) When the photodiode is placed 0.6m from a small lamp, the current in the circuit is 6µA. 

 

Calculate the reading on the ammeter when the photodiode is place 0.4m from the lamp. 

 

 

8. In an experiment shown below, a laser beam is directed at a diffraction grating. 

                          

a) A pattern of bright spots is observed on the screen. 

 

Explain in terms of the wave nature of light how this pattern is formed. 

 

b) In hospitals, pulsed lasers may be used to repair damage to the retina of the eye. 

The specification of a typical pulsed laser is given below: 

 

Gas used in laser: Argon 

Duration of pulse: 0.50ms 

Energy of one pulse: 0.10J 

Wavelengths of laser light emitted: 488nm and 514nm. 

 

Calculate the Light Irradiance produced at the retina during a pulse of light, if the cross 

sectional area of the laser beam at the retina is 1.5 x 10-9m2. 



 

 

 

9. 
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