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    Dual Nature of Matter and Radiation 
 

SECTION A 
Q.1  Work function of aluminium is 4.2 eV .If two photons each of energy 2.5 eV 

are incident on its surface ,will the emission of electron take place? Justify 
your answer 

Q.2 The work function of lithium and copper are 2.3eV and 4 eV respectively. 
Which of these metals will be useful for the photoelectric cell working with 
visible light ?  

Q3. An electron and photon have same energy 100eV. Which has greater 
associated wavelength 

Q4. If the frequency of light falling on a metal is doubled, What will be the effect 
on photoelectric current and the maximum kinetic energy of emitted 
photoelectron? 

Q5. Show graphically , the variation of the de Broglie wavelength with the 
potential V through which an electron is accelerated from rest 

SECTION B 
Q6. In a photoelectric  effect, the yellow light is just able to emit electron, will 

green light emit photoelectrons? What about red light ? 
Q7. Radiation of frequency 1015Hz are incident on two photosensitive surfaces A 

and B. Following observations are recorded 
 Surface A : No photoemission takes place 
 Surface B: Photoemission takes place but photoelectron have zero energy 
 Explain the above observation on the basis of Einstein’s photelectric 

equation. How will the observation with surface B change when wavelength 
of incident light is decreased ? 

Q8. In an experiment  of photoelectric effect, the slope of cutoff voltage versus 
frequency of incident radiation is found to be 4.12 × 10-15 Vs. Calculate the 
value of Planck’s constant. 

Q9. Calculate de Brogle wavelength of an electron at V = 400V. 
Q10. An alpha particle and a proton are accelerated from rest by the same potential. 

Find ratio of their de Brogle Wavelength 
 

SECTION C 
 
Q11. Draw graph between frequency of incident radiation and  stopping potential 

for a given photosensitive material.. How we can find Planck’s constant using 
this graph? What information can be obtained from the value of the intercept 
on the potential axis? 
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 If the distance of light source from the cathode is reduced, what change will 
you observe in photoelectric current and stopping potential?    

Q.12 Explain Lenard experiment to analysis Photo-electric effect. Draw graph 
between photoelectric current and potential and photoelectric current and 
frequency. 

Q.13 X ray of wavelength λ  fall on a photosensitive surface, emitting electrons 
prove that the de Broglie wavelength of electron emitted will be (λh/2mc)1/2 

Q.14 What is Photo Cell? Mention the different types of photo-Cells. 
Q15. Write Einstein’s photoelectric equation. Explain the term threshold 

frequency and stopping potential 
 The work function of cesium metal is 2.14eV. When light of frequency 6 × 

1014 Hz is incident on the metal surface, photoemission of electron occurs. 
What is the 
(a) Maximum kinetic energy of the emitted electrons ? 
(b) Stopping potential 
(c) Maximum speed of emitted electrons 

Q16. The work function of the following metals is given Na =2.75eV, K= 2.30eV, 
Mo= 4.17eV Ni= 5.15eV Which of these metals will not show a photoelectric 
emission for 3300 A0  

 
Q17. 100W sodium lamp radiates energy uniformly in all directions. The lamp is 

located at the center of a large sphere that absorbs all the sodium light incident 
on it. The wavelength of sodium light is 589nm 
(a) What is the energy associated per photon with sodium light ? 
(b) At what rate are the photon delivered to the sphere ? 

 
Q18    (a)Calculate the ratio of de-Broglie wavelength associated with a deutron 

moving with   
               velocity 2v and an alpha particle moving with velocity v. 
 (b)An electron and photon have the same de Brogle wavelength associated 

with them . How are their kinetic energy related to each other 
  
Q.19 An electron and a photon ,each has a wavelength of 1.00 nm. Find their 

momentum ,energy of photon and kinetic energy of electron 
 
Q.20 Show that Bohr’s postulate ‘the electron revolves around the nucleus only in 

certain fixed orbits without radiating energy can be explained on the basis of 
de Brogle hypothesis of wave nature of electron 


