Electrons And Photons

One mark each

1. If the maximum K.E. of electrons emitted by a photocell is 3 eV.  What is the stopping potential?      (96) 

2. Two metals A and B have work functions 2eV and 5 eV respectively. Which metal has higher threshold wavelength ?








(04) 

3. Ultraviolet light is incident on two photosensitive materials having work functions W1 and W2 (W1 > W2) . In which case will the kinetic energy of the emitted electrons be greater ? Why ?    (05) 

4. Show graphically how the stopping potential for a photosensitive surface varies with frequency of the incident radiation .








(05) 

5. In an experiment on photoelectric effect, the following graphs were obtained between the photoelectric current ( I ) and the anode potential ( V ) . Name the characteristic of the incident radiation that was kept constant in this experiment.




(05)
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 6.  de Broglie wavelength associated with an electron accelerated through a potential difference V is  λ. What will be its wavelength when the accelerating potential is increased to 4V ?             (06)

7. Ultraviolet radiations of different frequencies n1 and n2  are incident on two photosensitive materials having work functions W​1 and W2 ,(W1 > W2) respectively. The kinetic energy of emitted electrons is the same in both the cases. Which one of the two radiations will be of higher frequency ?(07)

Two marks each

1.   Light of wave length 3500 A0 is incident on two metals A&B.  Which metal will yield photo-electrons if their work functions are 4.2 eV and 1.9 eV respectively?   
 (91)                                                                                            

2.   Draw a graph to show the variation of stopping potential with frequency of radiations incident on a metal plate.  How can the value of Planck’s constant be determined from the graph or deduction equation for slope?                                                                                                                   (95 & 97)

3.   Explain the laws of photo electric emission on the basis of Einstein’s photo electric equation.        (98)                                                                                        

4.   Two metals X and Y have work function 2 eV and 5 eV respectively.  Which a metal will emit electrons, when irradiated with light of wave length 400 nm and   why?                                         (99)                                                                                       

5.   What is a solar cell ? How does it work ? Give its one use.             


      ( comp 02 )

6.  What is photoelectric effect ? What is the effect of increase of frequency of the incident radiation on the number of photoelectrons emitted by a phototube ?                                                    (comp)






Three marks each

1.   Show that the de Broglie wave length λ of electrons whose energy E is given by     λ =   h /√2ME  . 







    



 (93)                                     

2.   What is photoelectric effect?  Explain the effect of increase of  (i) frequency  (ii) intensity of the incident indication on photo electrons emitted by a photo tube?       



  (94)  

3. Red light ,however bright is, cannot produce the emission of electrons from a clean zinc surface. But even weak UV radiation can do so. Why ? X rays of wavelength ( fall on a photosensitive surface, emitting electrons. Assuming that the work function of the surface can be neglected, prove that the   deBroglie wavelength of the    electrons emitted will be ( h  ( / 2mc .



(04)  

4.  Mention the significance of  Davisson – Germer experiment . An (  particle and a proton are accelerated from rest trough the same potential difference V. Find the ratio of de-Broglie wave lengths associated with them.






(05)         
5.  Sketch a graph between frequency of incident radiations and stopping potential for a given photosensitive material. What information can be obtained from the value of the intercept on the potential axis ?

       A source of light of frequency greater than the threshold frequency is placed at a distance of 1m from the cathode of a photocell. The stopping potential is found to be V. If the distance of the light source from the cathode is reduced, explain giving reasons, what change will you observe in the

       (a) photoelectric current,

       (b) stopping potential      







(06)  
6.  Draw a schematic diagram of the experimental arrangement used by Davisson and Germer to establish the wave nature of electrons. Explain briefly how the de-Broglie relation was experimentally verified in case of electrons?







(07)                                                                  

Five marks each
1.   How does the  (i) photoelectric current  (ii) K.E. of a photoelectron emitted in photocell vary if the intensity of incident radiation is doubled?  When light of wavelength 400 nm is incident on the cathode of a photocell, the stopping potential recorded is 6 V.  If the wavelength of incident radiation is increased to 600 nm.  Calculate the new stopping potential.                                                    (2000)

2. Define the terms : ( i ) work function, ( ii ) threshold frequency and stopping potential with reference to photoelectric effect.

Calculate the maximum kinetic energy of electrons emitted from a photosensitive surface of work function 3.2 eV, for the incident radiation of wavelength 300nm.  



(2002)

3.  If the frequency of incident  radiation on a photo cell is doubled for the same intensity, what changes will you observe in ( a ) the KE of photoelectrons emitted( b ) photo electric current and

( c ) stopping potential
.




                 (Comp 98)


4. Derive the expression for the de Broglie wavelength  of an electron moving  under a potential difference of V volt.






5. Describe Davisson and Germer experiment to establish the wave nature of electrons. Draw a labeled diagram of the apparatus used.







(03)
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