
XIIth - PHYSICS 

8. DUAL NATURE OF RADIATION AND MATTER 

1. In the nuclear decay given below : , 

 The particles emitted in the sequence are:     (CBSE PM/PD 2009) 

 1. 𝛾,β, α 2. β ,𝛾 , α 3.   4. β , α , γ  

  

2.  The number of photo electrons emitted for light of a frequency v (higher than the threshold 

frequency υo) is proportional to:   (CBSE PM/PD 2009) 

 1. Threshold frequency(υo) 2. Intensity of light 

 3. Frequency of light(υ) 4. υ – υo  

 

3.  The Figure shows a plot of photo current versus anode potential for a photo sensitive surface 

for three different radiations. Whichone of the following is a correct statement? 

 (CBSE PM/PD 2009) 

 

 

 

 

 

 

1.curves 1. and 2. represent incident radiations of same frequency but of different intensities 

2. curves 2. and 3. represent incident radiations of different frequencies and different intensities 

 3. curves 2. and 3. represent incident radiations of same frequency having same intensity 

4. curves 1. and 2. represent incident radiations of different frequencies and different intensities 

 

4.  Sodium has body centred packing.Distance between two nearest atoms is 3.7 Å.The lattice  

  parameter is:     (CBSE PM/PD 2009) 

 1. 4.3  Å2. 3.0 Å  3. 8.6 Å   4. 6.8 Å 

 

5.  Monochromatic light of frequency 6.0×1014Hz is produced by a laser. The power emitted  

 is 2×10−3W. The number of photons emitted, on the average, by the source per second is              

    (CBSE PMT  2007) 

 1. 5 X 1016  2. 5 X 1017 

    3.   5 X 1014  4.  5 X 1015 

 

 

       



6.  A 5 watt source emits monochromatic light of wavelength 5000A˚. When placed 0.5m away,  

 it liberates photoelectrons from a photosensitive metallic surface. When the source is moved  

 to a distance of 1.0m, the number of photo electrons liberated will     

                               (CBSE PMT  2007) 

 1. 8 2. 16 3. 2   4.  4 

 

 

7.  Two radiations of photons energies 1 eV and 25 eV, successively illuminate a photosensitive 

metallic surface of work function 0.5 eV. The ratio of the maximum speeds of the emitted 

electrons is    (CBSE MAIN 2012) 

 

 1. 1:5 2. 1:4 3. 1:2 4. 1:1   

 

 8.  If the momentum of an electron is changed by P, then the de Broglie wavelength associated 

with it changes by 0.5%. The initial momentum of electron will be (CBSE MAIN 2012) 

 1. 100 P 2. 200 P 3. 400 P 4. 
𝑃

200
 

 

9.   A source S1 is  producing 1015 photons per second of wavelength 5000 A˙ . Another source S2 is  

producing 1.02 × 10 15  photons per second of wavelength 5100 A .̇    Then ,(power of S2) / (power of 

S1) is equal to                     (CBSE PRELIMINARY 2010) 

       1. 0.98 2. 1.00 3. 1.02     4. 1.04 

 

10.  The potential difference that must be applied to stop the fastest photo electrons emitted by a nickel    

        surface, having work function 5.01 eV, when ultraviolet light of  200 nm falls on it, must be 

      (CBSE PRELIMINARY 2010) 

      1. 1.2 V 2.  2.4 V 3. -1.2 V  4. -2.4 V  

 

11.  Electrons of mass m with de-Broglie wavelength λ fall on the target in an X-ray tube. The cutoff 

wave length (λ0) of the emitted X-ray is    (CBSE 2016 P-II) 

 1. λ0 = 
2𝑚𝑐λ2

ℎ
     2. λ0 =

2ℎ

𝑚𝑐
 

 3. λ0 = 
2𝑚2𝑐2λ2

ℎ2
  4. λ0 = λ 

 

12.   Photons with energy 5 eV are incident on a cathode C in a photoelectrtic cell. The maximum 

energy of emitted photoelectrons is 2 eV. When photons of energy 6 eV are incident on C, no 

photoelectrons will reach the anode A, if the stopping potential of A relative to C is  

    (CBSE 2016 P-II) 

 1. +3 V 2.  +4 V 3.  -1 V 4.  -3 V 

 



13.  An electron of mass m and a photon have same energy E. The ratio of de-Broglie wavelengths 

associated with them is: (c  being velocity of light )  (CBSE 2016 P-I) 

  1. 
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14.  When a metallic surface is illuminated with radiation of wavelength 𝜆, the stopping potential 

is V.  If the same surface is illuminated with radiation of wavelength 2 𝜆, the stopping potential 

is 
V

4
. The threshold wavelength for the metallic surface is:  (CBSE 2016 P-I)   

  1. 4 𝜆 2. 5 𝜆 3. 
5

2
 𝜆 4. 3 𝜆 

 

15. The power radiated by a black body in P and it radiated maximum energy at wavelength λo.If 

the temperature of  the black body is now changes so that it radiates maximum energy at 

wavelength  3/4λo the power radiated by it becomes np.The value of n is: 

   (CBSC PMD 06.05.2018) 

 1. 
3

4
 2. 

81

256
 3. 

256

81
  4. 

4

3
 

 

16. When the light of frequency 2Vo (Where v0  I threshold frequency), is incident on a metal plate 

, the maximum velocity of electrons emitted is V1.When the frequency of the incident radiation 

is increased to 5Vo ,the maximum velocity of electrons emitted from the same plate is V2. The 

ratio of V1to V2 is:   (CBSC PMD 06.05.2018) 

1. 1:2 2.  2:1 3.  4:1  4.  1:4 

 

17. An electron of mass m with an initial velocity �⃗� = 𝑉0𝑖̂(𝑉0 > 0)enters an electric field                  

�⃗� = −𝐸0𝑖̂((𝐸0 = 𝑐𝑜𝑛𝑠𝑡𝑎𝑛𝑡 > 0) at t=0. If λ0  is its de-Broglie wavelength at time t is: 

   (CBSC PMD 06.05.2018) 

 1. 
𝜆0

 (1+
𝑒𝐸0
𝑚𝑉0

𝑡)
 2.  λ0           3.  λ0t  4.  λ0(1 +

𝑒𝐸0

𝑚𝑉0
t) 

 

18. Which of the following is not true for the given statement : Photoelectric effect supports the  

quantum nature of light ? (AIIMS 1994) 

1. if metal surface is faintly is illuminated, then photoelectrons leave the surface . 

2. there is the minimum frequency of light below which no photoelectrons  are emitted. 

3. electric charge of the photoelectrons is quantized 

4. None of these. 
 

 

 

 



19. How many wavelength of Kr86 are there in one metre? (AIIMS 1994) 
 

 

 1. 2348123.73 2. 1553164.13 3.652189.63 4.1650763.73. 

 

20. The dual nature of light is exhibited by  (AIIMS 1994) 
 

1. Photoelectric effect 2. diffraction and reflection  

3.   diffraction and photoelectric effect. 4. refraction and interference. 

 

21. Approximately the temperature corresponding to 1 eV energy is  (AIIMS 1994) 

 1. 7.6 x 102K 2. 7.7 x 103K 3. 7.1x 10-2K  4. 7.2 x 103K 

 

 

22. The shortest wavelength of X-rays emitted from a x-ray tube, depends upon (AIIMS 1994) 

 1. natural of glass material in the tube 2. current in the tube  

    3. atomic number of target material 4. voltage applied to the tube 

 

23. The velocity of photons is proportional to (where υ = frequency) (AIIMS 1995) 

1. 1 /√𝑢\ 2. υ 3. υ2 4. √𝑢 
 

 

 

24. An X-ray beam of wavelength 10-10m falls on a crystal of atomic spacing 2×10-10m. The Bragg        

     angle for the second order reflection will be  (AIIMS 1995) 
 

 1.  45º 2. 15º 3. 60º 4.  30º 

 

 

 

25. The photoelectrons emitted from a given cathode on the incidence of a given monochromatic 

beam of light, have a/an  (AIIMS 1995) 

1.  energy spread with no sharp limits 2.  energy spread with a lower limit 

3. definte energy only 4.  energy spread with an upper limit 

  

26.   plate current will be maximum, when    (AIIMS 1996) 

 1.grid is negative while anode is positive 

 2.  both the grid and anode are positive 

 3.  grid is positive while anode is negative 

 4.  both the grid and anode are negative 

 
 

 

 



27.  Photoelectric effect of light is due to   (AIIMS 1996) 
 

 1.  photons 2. protons 3. electric effect 4. electrons 

 

 

28.   The cathode of a photoelectric cell is charged, such that the work function changes from W1to 

W2 (where W2 < W1).  If the currents, before and after the changes are I1and I2 respectively 

and all other conditions remaining unchanged, then  (AIIMS 1996) 

 

 1.  I1 =I2 2.  I1<I2  3.  I1>2I2  4.  I1>I2 

 

29.   Threshold frequency for a metal is 1015Hz.  If the light of wavelength 4000Å falls on its 

surface, then which of the following statement is correct?  (AIIMS 1996) 

 

 1.  photoelectrons come out with a velocity of 100 m/sec 

 2.  no photoelectric emission takes place 

 3.photoelectrons  come out with a velocity of 124 m/sec 

 4.  photoelectrons come out with a velocity of 9.8 m/sec 

 

 

30.  If voltage across an X-ray tube is doubled, then energy of X-rays emitted by this tube would 

     (AIIMS 1996) 

 1.  become half 2.  be doubled 3.  remain the same 4.  be quardrupled 

 

31.   Assertion:  A laser beam of 0.2 W power can drill holes through  a metal sheet, whereas a  

 1000 W torch-light cannot.     

 Reason:  The frequency of laser light is much higher than that of torch light. (AIIMS 1996) 

 

1. Reason is a correct explanation of the Assertion. 

2. If both Assertion and Reason are true but Reason is not a correct explanation of the 

Assertion. 

3. If Assertion is true but the Reason is false. 

4. If both Assertion and Reason are false. 

 

32.  During the production of X-rays, if voltage is increased then the   (AIIMS 1997) 

 1. wavelength decreases 2. minimum wavelength increases 

 3. intensity decreases. 4. intensity increases  

 

 

 



33. De Broglie wavelength λ is proportional to   (AIIMS 1999) 

 1. 
1

√𝐸
 for photons and 1/E for particles  2. 1/E for photons and 

1

√𝐸
for particles 

 3. 1/E for both photons and particles in motion  4. 
1

√𝐸
 for both photons and particles 

 
34. Satisfactory explanation of the phenomenon of photo electric effect is based on (AIIMS 1999) 

 1. Planck’s quantum theory  2. Einstein’s theory of relativity 

 3. Huygens’s wave theory   4. Newton’s corpuscular theory 

 

35. Which of the following crystals have a hexagonal structure?                (AIIMS 2000) 

 1. zinc  2. calcite 3. quartz 4. Both (1) & (3) 

 

36.  Moving with the same velocity, which of the following has the longest de Broglie wavelength?. 

(AIIMS 2000) 

 1. neutron 2. Proton 3. 𝛽-particle 4. 𝛼-particle 

 

 

37. Assertion : Two systems which are both in thermal equilibrium with a third system are in thermal  

                      equilibrium with each other. 

 Reason  : The heat flows spontaneously from a system at a higher temperature to a system at  

                          lower temperature.   (AIIMS 2000) 

1. If both assertion and reason are true statements and the reason is a correct explanation of the 

assertion 

2. If both assertion and reason are true statements but reason is not a correct explanation of the 

assertion 

3. If the assertion is true but the reason are false statement 

4. If both assertion and reason are false statements 

 

38. The energy of a photon corresponding to the visible light of maximum wavelength is 

approximately equal to                                        (AIIMS-2001) 

 1. 2.0 eV 2. 2.5 eV   3. 1.0 eV 4. 1.5 Ev 

 

39. A light signal (photon) cannot escape from the surface of a                  (AIIMS-2001) 

 1. neutron star   2. black hole 3. red giant 4. white dwarf 

 

40. Moving with the same velocity, which of the following has the longest de Broglie wavelength ? 

                        (AIIMS-2001) 

 1. neutron 2. proton 3. ꞵ - particle  4. ⍺ - particle 

 

 



41. A laser beam is used for carrying out surgery because it (AIIMS 2003) 

 

 1. Is highly monochromatic 2. Is highly coherent  

 3. Is highly directional  4. can be sharply focussed 

 

42.If an electron and a photon propagate in the form of waves having the same wavelength, it implies that 

they   have the same :   (AIIMS 2003) 

 1. energy  2. momentum 

 3. velocity  4.angular momentum 

 

43. Characteristic X-rays are produced due to                   (AIIMS 2003) 

1. transfer of momentum in collision of electrons with target atoms 

2. transition of electrons from higher to lower electronic orbits of an atom 

3. heating of the target 

4. transfer of energy in collision of electrons with atoms in the target 

 

44. A photon of energy 4 eV is incident on a metal surface whose work function is 2 eV. The  

 minimum reverse potential to be applied for stopping the emission of electrons is (AIIMS 2004) 

 1. 2 V 2. 4 V 3. 6 V 4. 8V 

 

45. We wish to see inside an atom. Assuming the atom to have a diameter of 100 pm , this means 

that one must be able to resolve a width of say 10 pm. If an electron microscope is used , the 

minimum electron energy required is about    (AIIMS 2004) 

 1. 1.5 keV 2. 15 keV 3. 150 keV 4. 1.5 MeV  

 

46. Assertion:Crystalline solids can cause X-rays to diffract. 

 Reason     : Interatomic distance in crystalline solids is of the order of 0.1 nm   

(AIIMS 2004) 

1. If both assertion and reason are true but the reason is correct explanations of the assertion  

2. If both assertion and reason are true but the reason is not correct explanations of the assertion  

3. If the assertion is true but the reason is false 

4. If both assertion and reason are false. 

 

 

 

 



47.Assertion : Photoelectric effect demonstrates the wave nature of light 

 Reason : the number of photoelectrons is proportional to the frequency of light. (AIIMS 2004) 

1. If both assertion and reason are true but the reason is correct explanations of the  

assertion  

2. If both assertion and reason are true but the reason is not correct explanations of the assertion  

3. If the assertion is true but the reason is false 

4. If both assertion and reason are false. 

 

48. The ground state energy of hydrogen atom is – 13.6eV. What is the  potential energy of electron 

in this state?       (AIIMS 2005) 

 1.  0 eV 2.  -27.2 eV 3. 1 eV 4. 2 eV 

  

49. In photoelectric effect, the electrons are ejected from metals if the incident light has a 

certain minimum :           (AIIMS   2006) 

     1.  Wavelength  2.  Frequency 

     3.  Amplitude              4. Angle of incidence 

 

50.  Assertion: The photoelectrons produced by a monochromatic light beam incident on a metal  

                          surface,  have a spread in their kinetic energies. 

       Reason  : The work function of the metal varies  as function of depth from the surface 

                    (AIIMS   2006) 

1. If the both assertion and reason are true and reason is the correct explanation of the assertion 

2. If both assertion and reason are true but reason is not the correct explanation of the assertion 

3. If assertion is true, but reason is false 

4. Both assertion and reason are false statements 

5. None of these 

 

51. Which of the following is matched wrongly?   (AIIMS 2008) 

 1. oil drop experiment →Millikan 

 2. dual nature of light de →Brogile  

 3. uncertainty principle → Heisenberg 

 4. none of these 

 

 

 

 



52. Assertion: X-rays can penetrate through the flesh but not through the bones.  

      Reason : The penetrating power of X-rays depends on voltage.                    

      (AIIMS 2008) 

 1. If both assertion and reason are true and reason is the correct explanation of assertion  

  2. If both assertion and reason are true but reason is not the correct explanation of assertion 

   3. If assertion is true but reason is false 

   4. If both assertion and reason are false. 

 

53. Assertion : Stopping potential depends upon the frequency of incident light but is independent of 

the intensity of the light.        

      Reason  :  The maximum kinetic energy of the photoelectrons is proportional to stopping       

potential.  

      (AIIMS 2008) 

 1. If both assertion and reason are true and reason is the correct explanation of assertion  

  2. If both assertion and reason are true but reason is not the correct explanation of assertion 

   3. If assertion is true but reason is false 

   4. If both assertion and reason are false. 

       

54. De Broglie wavelength 𝜆 associated with neutrons is related with absolute temperature T as 

      (AIIMS 2009) 

  1. 𝜆 ∝ 𝑇 2. 𝜆 ∝
1

𝑇
 3. 𝜆 ∝

1

√𝑇
 4. 𝜆 ∝ 𝑇2 

 

55. A nucleus of mass number 220 decays by α decay. The energy released in the reaction is 5 MeV. 

The kinetic energy of an α-particle is   (AIIMS 2009) 

1. 
1

54
𝑀𝑒𝑉 2. 

27

11
𝑀𝑒𝑉 3. 

54

11
𝑀𝑒𝑉 4. 

55

54
𝑀𝑒𝑉 

 

56. The wavelengths of Kα X-rays for lead isotopes Pb 208, Pb 206 and Pb 204 are λ1, λ2 and λ3 respectively. 

Then    (AIIMS 2009) 

  1. λ2 = √𝜆1𝜆3 2. λ2 = √𝜆1+𝜆3 3. λ2 = λ1 λ3 4. λ2 = 
𝜆1

𝜆3
 

 

57. If the kinetic energy of a particle is incresed by 16 times , the percentage change in the de Broglie 

wavelength of the particle is   (AIIMS 2009) 

  1. 25% 2. 75% 3. 60% 4. 50% 

 

 



58. Assertion : A photon ha no rest mass,  yet it carries definite momentum. 

  Reason    : Momentum of photon is due to its energy and hence its equivalent mass.  

      (AIIMS 2009) 

 1. If both assertion and reason are true but the reason is correct explanations of the assertion  

 2. If both assertion and reason are true but the reason is not correct explanations of the assertion  

 3. If the assertion is true but the reason is false 

 4. If both assertion and reason are false. 

 
59. Assertion : A photocell is called an electric  eye. 

  Reason    : When light is incident on some semiconductor its electrical resistance is reduced. 

    (AIIMS 2009) 

 1. If both assertion and reason are true but the reason is correct explanations of the assertion  

 2. If both assertion and reason are true but the reason is not correct explanations of the assertion  

 3. If the assertion is true but the reason is false 

 4. If both assertion and reason are false. 

 

60.Assertion : For an isothemal process in an ideal gas , the heat obsorbed by the gas is entierly            

used in the work done by the gas. 

 Reason    :  During a process taking place in a system , the temperature remains constant then                    

the process is isothermal.       

      (AIIMS 2009) 

 1. If both assertion and reason are true but the reason is correct explanations of the assertion  

 2. If both assertion and reason are true but the reason is not correct explanations of the assertion  

 3. If the assertion is true but the reason is false 

 4. If both assertion and reason are false. 
 
61. Whenever a stream of electrons collides with a stream of photons, in this collision, which of the 

following is not conserved?                                                             (AIIMS 2010) 

 1. Linear momentum  2. Total energy 

 3. No. of photons  4. No. of electrons 
 

62. If K1 and K2 are maximum kinetic energies of photoelectrons emitted when lights of wavelengths  

λ1 and λ2 respectively incident on a metallic surface. If  λ1 =3 λ2, then          

           (AIIMS 2010) 

 1. K1 >(K2/3)  2. K1< (K2/3) 3. K1 = 2K2    4. K2 =2 K1 

 

 



63. If the energy , E=Gp hq cr , where G is the universal gravitational constant, h is the Planck’s 

constant and c is the velocity of light, then the values of p, q and r are, respectively  

           (AIIMS 2010) 

 1. -1/2,1/2 and 5/2   2. 1/2 , -1/2 and -5/2 

 3. -1/2, 1/2 and 3/2  4. 1/2, -1/2 and -3/2 

 

64. Assertion : X-ray astronomy is possible only from satellites orbiting the earth.      

  Reason: Efficiency of X-rays telescope is large as compared to any other telescope. 

           (AIIMS 2010) 

 1. If both assertion and reason are true and reason is the correct explanation of assertion 

2. If both assertion and reason are true but reason is not the correct explanation of assertion 

 3. If assertion is true but reason is false 

 4. If both assertion and reason are false 

 

65. Assertion: The de Broglie equation has significance for any microscopic or sub- microscopic      

particles. 

  Reason: The de Broglie wavelengs inversely proportional to the mass of the object if velocity 

                 is constant.                                                                                                

           (AIIMS 2010) 

 1. If both assertion and reason are true and reason is the correct explanation of assertion 

2. If both assertion and reason are true but reason is not the correct explanation of assertion 

 3. If assertion is true but reason is false 

 4. If both assertion and reason are false 

 

66.  If we assume kinetic energy of proton is equal to energy of the photon, the ratio of de Broglie  

  wavelength of proton to photon is proportional to  (AIIMS 2011)  

 1.  E 2.  E-1/2 3.  E1/2 4.  E3/2 

 

67.  Assertion  :  Photodiode and photovoltaic cell are based on the same principle.    

 Reason      :  Both use same method of operations to work. 

     (AIIMS 2011) 

 1.  If both assertion and reason are true and reason is the correct explanation of assertion. 

 2.  If both assertion and reason are true but reason is not the correct explanation of assertion. 

 3.  If assertion is true but reason is false. 

 4.  If both assertion and reason are false 

 



68.Assertion  :  There is a physical significance of matter waves.   

 Reason      :  Both interference and diffraction occurs in it. 

              (AIIMS 2011) 

 1.  If both assertion and reason are true and reason is the correct explanation of assertion. 

 2.  If both assertion and reason are true but reason is not the correct explanation of assertion. 

 3.  If assertion is true but reason is false. 

 4.  If both assertion and reason are false  
 
69. A photon is incident having frequency 1×10+14 s-¹. Threshold frequency of metal is 5 × 10¹3  sec-

¹. Find the kinetic energy of the ejected electron.   (AIIMS 2012) 

 1. 3.3 x 10-21 J  2. 6.6 x 10-21 J 

 3. 3.3 x 10-20 J   4. 6.6 x 10-20 J 

 

70. If velocity of a particle is three times of that of electron and ratio of de Broglie wavelength of 

particle to that of electron is 1.814 x 10-4. The particle will be  (AIIMS 2013) 

 1. Neutron 2. Deutron 3. Alpha 4. Tritium  

 

71. Assertion: Resolving power of a telescope depends only on wavelength. 

  Reason: This is proportional to square of wavelength.  (AIIMS 2013) 

 1.If both assertion and reason are true and reason is the correct explanation of assertion 

 2. If both assertion and reason are true but reason is not the correct explanation of assertion  

 3. If assertion is true but reason is false 

 4.If both association and reason are false. 

   

72. In a Photoelectric effect experiment, for radiation with frequency υ0 with hυ0 = 8 eV, electrons 

are emitted with energy 2 eV. What is the energy of the electrons are of the electrons emitted for 

incoming radiation of frequency 1.25 υ0 ?    (AIIMS 26.5.2018 AN) 

 1.  1.eV 2.  3.25 eV 3.  4 eV  4.  9.25 eV 

 
73.  Assertion: Threshold frequency depends on material of metal used. 

 Reason   : Threshold wavelength ∝ Threshold frequency (AIIMS 26.5.2018 AN) 

 1. If both assertion and reason are true and reason is the correct explanation of assertion 

 2. If both assertion and reason are true but reason is not the correct explanation of assertion 

 3. If assertion is true but reason is false 

 4. If both assertion and reason are false.     

 

 



74.  Find the minimum wavelength of X-rays tube emitted by X-ray tube, which is operating              

at 15 kv. Accelerating voltage.   (AIIMS 26.05.2018 FN) 

 1. 0.82Ao  2. 0.72Ao 3.  0.78Ao  4. 0.84Ao 

 

75. Which of the following has the longest de Broglie wavelength if they are moving with the same 

velocity?     (AIIMS 2016) 

 1. Neutron  2. Proton  

 3. α particle  4. β- particle 

 

76. Assertion:  Electron microscope has more resolving power than optical microscope. 

 Reason: We can control the energy of electron.   (AIIMS 2016) 

 1. If both assertion and reason are true but the reason is correct explanations of the assertion  

     2. If both assertion and reason are true but the reason is not correct explanations of the assertion  

 3. If the assertion is true but the reason is false. 

 4. If both assertion and reason are false. 

 

77. Assertion: When certain wavelength of light fall on metal surface it ejects electron. 

  Reason: Light was wave nature.   (AIIMS 2016) 

 1. If both assertion and reason are true but the reason is correct explanations of the assertion  

     2. If both assertion and reason are true but the reason is not correct explanations of the assertion  

 3. If the assertion is true but the reason is false 

 4. If both assertion and reason are false. 

 

78. Two  spherical nuclei have mass numbers 216 and 64 with their radii R1 and R2  respectively.   The 

ratio,  
R1

R2
  is equal to   (AIIMS 2015) 

 1. 3 : 2 2. 1 : 3 3. 1 : 2 4. 2 : 3 

 

79.  Assertion 1.: Forces acting between proton –proton(fpp), proton – neutron (fpn)  And neutron-

neutron(fnn) are such that fpp < fpn = fnn 

          Reason (R): Electrostatic force of repulsion between two protons reduces net nuclear forces       

between them   (AIIMS 2015) 

 1.   If both Assertion and Reason are true and Reason is correct explanation of Assertion. 

  2.  If both Assertion and Reason are true but Reason is not the correct explanation of Assertion. 

  3. If Assertion is true but Reason is false 

  4. If both Assertion and Reason are false 

 



80. Assertion 1. : A particle of mass M at rest decay into two particles of masses m1 and m2       having 

non-zero velocities will have ratio of de-Broglie wavelengths unity. 

      Reason ( R ):  Here we cannot apply conservation of linear momentum.         

     (AIIMS 2015) 

     1.   If both Assertion and Reason are true and Reason is correct explanation of    Assertion. 

     2.  If both Assertion and Reason are true but  Reason is not the correct explanation of  Assertion. 

     3. If Assertion is true  but Reason is false 

     4. If both Assertion and Reason are false 

 

81. An early model for an atom considered it to have a positively charged  

point nucleus of charge Ze, surrounded by a uniform density of negative charge upto a radius R. 

The atom as a whole is neutral. The electric field at a distance r from the nucleus is (r < R). 

  

    (AIIMS 2017) 

 

1. 
𝑍𝑒

4𝜋𝜖𝑜
 [

1

𝑅3 − 
𝑟

𝑟2]  2.  
𝑍𝑒

4𝜋𝜖𝑜
 [

1

𝑟3 − 
𝑟

𝑅2]  

3.   
𝑍𝑒

4𝜋𝜖𝑜
 [

1

𝑅3 − 
𝑟

𝑟2]  4.   
𝑍𝑒

4𝜋𝜖𝑜
 [

𝑟

𝑅3 − 
1

𝑟2]  

 
82. Light of two different frequencies whose photons have energies 1eV and 2.5eV successively 

illuminate a metal of work function 0.5 eV.The ratio of the maximum speeds of the emitted 

electrons will he    (AIIMS 2017) 

1. 1:4  2. 1:1 3. 1:5 4. 1:2 

 

83. Assertion : As work function of a material increases by some mechanism, it requires greater 

energy to excite the electrons from its surface. 

      Reason : A plot of stopping potential (Vs) versus frequency (𝜈) for different metals, has greater 

slope for metals with greater work functions. 

     (AIIMS 2017) 

 1. If both assertion and reason are true but the reason is correct explanations of the assertion  

 2. If both assertion and reason are true but the reason is not correct explanations of the assertion  

 3. If the assertion is true but the reason is false 

 4. If both assertion and reason are false. 

 



84. The threshold frequency for photoelectric effect on sodium light corresponds to a wavelength of 

5000Å. Its work function is                                                                                  (AIPMT 1988) 

 1.  4 × 10-19 J 2. 1 J  3. 2 × 10-19 J 4. 3 × 10-19 J 

 

85. The Energy of a photon of wavelength λ is                                                     (AIPMT 1988) 

 1.  h c λ 2. 
hc 

𝜆
 3.

𝜆

hc
 4.

𝜆ℎ

𝑐
  

 

86. The de-Broglie wave corresponding to a particle of mass m and velocity v has a wavelength 

associated with it     (AIPMT  1989) 

 1. 
ℎ

𝑚𝑣
 2. ℎ𝑚𝑣 3. 

𝑚ℎ

𝑣
 4. 

𝑚

ℎ𝑣
 

 

87. Ultraviolet radiation of 6.2 eV falls on an aluminium surface .The kinetic energy (in joule) of the 

fastest electron emitted is (work function 4.2 eV).:  (AIPMT  1989) 

 1. 3.2×10−21J 2. 3.2×10−19 J 3. 7×10−25 J 4. 9 ×10−32 J 

 

88. Modern treatment method P.E.T is based on !   (AIIMS 25.05.19 FN) 

 1. Proton emission  2. Positron emission 

 3.  Β- emission  4. Particle emission 

 

89.The de-Broglie wavelength of electron in 3rd orbit of He+1 ion is approximately. 

      (AIIMS 25.05.19 FN) 

 1. 2A0 2. 3A0 3. 4A0 4. 5A0 

 

90.The de-Broglie wavelength of electron in 3rd orbit of He+1 ion is approximately. 

      (AIIMS 25.05.19 FN) 

 1. 2A0 2. 3A0 3. 4A0 4. 5A0 

91. Assertion : Photodiode current work in reverse bias. 

 Reason      : Change in diode increases with increase in intensity.  (AIIMS 26.05.19 AN) 

 1. If both assertion and reason are true and reason is the correct explanation of assertion 

 2. If both assertion and reason are true but reason is not the correct explanation of assertion 

 3. If assertion is true but reason is false 

 4. If both assertion and reason are false 

 

 



92. Sodium and copper have work functions 2.3 eV and 4.5 eV respectively. Then the ratio of threshold 

wavelengths is nearest to :   (AIIMS 26.05.19 AN) 

 1. 1:2 2. 4:1 3. 2:1 4. 1:4 

 

93. Assertion : Photoelectric effect demonstrates the wave nature of light. 

 Reason      :The number of photoelectrons is proportional to the frequency of light. 

     (AIIMS 26.05.19 AN) 

 1.If both assertion and reason are true and reason is the correct explanation of assertion 

 2.If both assertion and reason are true but reason is not the correct explanation of assertion 

 3.If assertion is true but reason is false 

 4.If both assertion and reason are false 

 

94. Assertion: Photodiode and solar cell work on same mechanism.   

 Reason     : Area is large for solar cell.   (AIIMS 26.05.19 FN) 

 1. If both assertion and reason are true and reason is the correct explanation of assertion. 

 2. If both assertion and reason are true, but reason is not the correct explanation of  

  assertion. 

 3. If assertion is true but reason is false. 

 4. If both assertion and reason are false  

 

95. When a metallic surface is illuminated by a light of wavelength 𝜆, the stopping potential for the 

photoelectric current is 3V. When the same surface is illuminated by light of wavelength 2𝜆, the 

stopping potential is 1V. The threshold wavelength for this surface is  (AIIMS 26.05.19 FN) 

 1. 4 𝜆 2. 3.52 𝜆 3. 3 𝜆 4. 2.75 𝜆 

 

 

96. For a given photosensitive material and frequency (> threshold frequency) of incident radiation, 

the photoelectric current varies with the intensity of incident light as   (AIIMS 27.05.18 AN) 

 1.  2.     3.  4.  

 

 

 

 

 



97.The correct graph respectively the relation between energy (E) of photoelectrons and frequency 𝜈 

of incident light is    (AIIMS 2014) 

 1.  2.  

 3.   4.  

 

 

98. Assertion : Mass of moving photon varies inversely as the wavelength. 

      Reason    : Energy of the particle = Mass X (speed of light)2  (AIIMS 2014) 

 1. If both the assertion and reason are true and reason explains the assertion. 

 2. If both the assertion and reason are true but reason does not explain the assertion. 

 3. If assertion is true but reason false 

 4. If assertion is false but reason is true 

 

99. Assertion:In photoelectron emission the velocity of electron ejected from near the surface                       

is larger than that coming from interior of metal. 

      Reason   :The velocity of ejected electron will be zero.  (AIIMS 2014) 

1. If both the assertion and reason are true and reason explains the assertion.  

2. If both the assertion and reason are true but reason does not explain the assertion 

3. lf assertion is true but reason false  

4. If assertion is false but reason is true 

 

100. Assertion  : Crystalline solids can cause X-rays to diffract. 

     Reason   : Interatomic distance in crystalline solids is of the order of 0.1 nm.  (AIIMS 2014) 

1. If both the assertion and reason are true and reason explains the assertion. 

2. If both the assertion and reason are true but reason does not explain the assertion. 

3. if assertion is true but reason false  

4. If assertion is false but reason is true 

 



101. A and B are two metals with threshold frequencies 8 × 1014 Hz and 2.2 × 1014 Hz. The two 

identical photons of energy 0.825 eV each are incident on them. Then photoelectrons are emitted 

in (Take h=6.6 × 10-34Js)  (AIIMS  27.5.18 FN) 

 1. B alone      2. A alone                     

 3. Neither A nor B    4..Both A and B 

 

102. The wavelength of a 1ke V photon is 1.24×10-9 m. what is the frequency of 1Me V photon ? 

      (AIPMT 1991) 

 1.1.24 x 1015Hz 2. 2.4x1020 Hz 3. 1.24 x1018Hz 4. 2.4 x1023Hz 

 

103. The structure of solids investigated by using    (AIPMT 1992) 

 1. cosmic rays  2. x-rays 3. 𝛾 - rays 4.infrared radiation 

 

104. The cathode of photoelectric cell is changed such that the work function changes from W1 to W₂ 

(W₂ > W₁ ). If the current before and after changes are I1 and I2 all other conditions remaining 

unchanged, then (assuming hv>w₂)       (AIPMT 1992) 

 1. I1 = I2  2. I1 < I2    3. I1 > I2  4. I1 < I2   < 2I1 

 

105. The ionization energy of hydrogen atom is 13.6 ev. Following Bohr's theory, the energy to  

    transition between 3rd and 4th orbit is   (AIPMT 1992) 

 1. 3.40 ev 2. 1.51 ev 3. 0.85 ev  4. 0.66 ev 

 

106. Momentum of a photon of wavelength λ is                                                  (AIPMT 1993) 

 1. 
ℎ

𝜆
         2. zero          3. 

ℎ𝜆

𝑐2   4.
ℎ𝜆

𝑐
 

 

107. Number of ejected photo electron increases with increase                        (AIPMT 1993) 

 1. In intensity of light      2. in wavelength of light 

 3. in frequency of light     4. Never 

 

108. When light of wavelength 300nm falls on a photoelectric emitter, photo electrons are liberated.  

   For another emitter , however, light of 600nm wavelength is sufficient for creating  photo  

  emission, what is the ratio of the work functions of the two emitters?   (AIPMT 1993) 

 1. 1:2   2. 2:1   3. 4:1   4. 1:4 

 



109. In photo electric effect, the work function of a metal is  3.5 eV. The emitted electrons can be  

  stopped by applying a potential of -1.2V. Then            AIPMT-1994 

1. The energy of the incident photons is 4.7eV. 

2. The energy of the incident photons is 2.3.eV 

3. If  higher frequency photons be used, the photo electric current will rise. 

4. When the energy of photons is 3.5 eV, the photoelectric current will be maximum. 

 

110.  If the threshold wavelength for a certain metal is 2000 A° the work function of the metal is  

(AIPMT 1995) 

 1.  6.2J  2.  6.2ev  3.  6.2 M ev  4.  6.2 K ev  

 

111.  The nature of ions knocked out from the hot surfaces is    (AIPMT 1995) 

 1.  protons  2.  electrons  3.  neutrons  4.  nuclei  

112.  Kinetic energy of an electron which is accelerated in a potential difference of 100 V is 

            (AIPMT 1995) 

 1.  1.6 X 10-17 J     2.  1.6 X 10-19 J   

 3.  1.6 X 10-21 J     4.  1.6 X 10-25 J 

113. An electron of mass m and charge e is accelerated from rest through a potential difference of V  

  volt in vacuum. Its final speed will be     (AIPMT 1996) 

 

 1.
𝑒𝑉

2𝑚
 2. 

𝑒𝑉

𝑚
 3.√

2𝑒𝑉

𝑚
   4. √

𝑒𝑉

2𝑚
 

 

114. The wavelength associated with an electron, accelerated through a potential difference of 

100is of the order of  the order of                 (AIPMT 1996) 

 

1. 1000A0  2. 100 A° 3. 10.5 A°  4. 1.2  A° 

 

115. Which of the following is true?          (AIPMT  1997) 
 

 1. The Stopping potential increases with increasing intensity of incident light 

 2. The photocurrent increases with increasing intensity of light  

 3. The current in photocell increases with increasing frequency of light 

 4. The photocurrent is proportional to appliedvoltage. 

 

 



116. If the light of wavelength 𝜆 is incident on metal surface, the ejected fastest electron has speed v. 

If the wavelength is changed to 3𝜆/  4, the speed of the fastest emitted electron will be: 

     (AIPMT 1998) 

 1. Smaller than √
4

3
𝑣   2. Greater than √

4

3
𝑣           

 3. 2v  4. Zero 

 

 

117. 105   coloumb charge liberated 1 gm silver (Ag). If now charge is doubled then the amount of 

liberated Ag will be:    (AIPMT 1998) 

 1. 1 gm 2. 2 gm 3. 3 gm 4. 4 gm 

 

 

118. Work function of a metal surface is ᶲ=1.5eV. If a light of wavelength 5000Å falls on it then the 

maximum K.E. of ejected electron will be-   (AIPMT 1998) 

 1.1.2 eV 2. 0.98 eV 3.0.45 eV 4.0 eV 

 

119. The current conduction in a discharge tube is due to   (AIPMT 1999) 

  1. Electrons only      2. +ve ions and –ve ions 

  3. –ve ions and electrons 4. +ve ions , and electrons 

 

120. A light of amplitude A and wavelength 𝜆 is incident on a metallic surface, then saturation current 

flows is proportional to (assume cut off wave length = 𝜆0)    (AIPMT 1999) 

  1. A2,if 𝜆 > 𝜆0 2. A2,if 𝜆 < 𝜆0 3. A,,if 𝜆 > 𝜆0 4. A,if 𝜆 < 𝜆0  

 

121. Light of wavelength 3000 Å in photoelectric effect gives electron of max .K.E. 0.5 eV .If  

      wavelength change to2000Å then max .K.E. of emitted electrons will be        (AIPMT 1999)  

  1. less than 0.5 ev  2. 0.5eV 

     3. Greater than 0.5 eV  4. PEE does not occurs 

 

122. The K.E of electron and photon is same then relation between their De-Broglie wavelength   

       (AIPMT 1999) 

       1.  𝜆P <  𝜆e 2.   𝜆 P = 𝜆e    3.  𝜆 P >  𝜆e   4. 𝜆 P = 2 𝜆e 

 

123.The total energy of an electron is 3.555 MeV,then its Kinetic energy is  (AIPMT 1999) 

       1. 3.545 MeV  2. 3.045 MeV            3. 3.5 MeV  4. none 

 

 

 

 



124. Two conducting slabs of heat conducitivity K1 and K2 are joined as shown in fig.The temp .at 

ends of the slabs are Ө 1 and Ө 2  ( Ө 1 >Ө2  ) the final temp.( Ө m ) of   junction is:    (AIPMT 1999) 

               𝜃m 

      

              

    

  1. 
𝑘1𝜃1+𝑘2𝜃2

𝑘1+𝑘2
 2.   

𝑘1𝜃2+𝑘2𝜃1

𝑘1+𝑘2
 3.  

𝑘1𝜃2−𝑘2𝜃1

𝑘1+𝑘2
        4. None  

 

125. By photoelectric effect, Einstein proved   (AIPMT 2000) 

1. E=hv 2.KE=
1

2
mv2 3.E=mc2  4.E=

−𝑅ℎ𝑐2

𝑛2  

 

 

126. When an element X is bombarded by a neutrone it converted into  𝐿𝑖3
7  by emitting a particles 

then  , 𝜆  will be.                                                                    (AIPMT 2001) 

 1. 𝐵5
10  2. 𝐵5

9  3. 𝐵𝑒4
11  4. 𝐻𝑒2

4  

127. Half life of radioactive elements is 12.5 Hour and its quantity is 256 gm. After how much time 

its quantity will remain 1 gm.                                                                    (AIPMT 2001) 

 1. 50 Hrs 2. 100 Hrs 3.150 Hrs  4. 200 Hrs 

 

128. In Thomson mass spectrograph �⃗� ⊥ �⃗�  then the velocity of under flected electron beam will be 

:                                                                                                      (AIPMT 2001) 

 1.
|�⃗� |

|�⃗� |
 2. �⃗� × �⃗�  3. )

|�⃗� |

|�⃗� |
 4. 

𝐸2

𝐵2 

 

129. The interplanar distance in a crystal is 2.8 × 10-8 m. The value of maximum wavelength which 

can be diffracted.                                                                                  (AIPMT 2001) 

 1. 2.8 × 10-8 m 2. 5.6 × 10-8 m 3. 1.4× 10-8 m 4.7.6 × 10-8 m 

 

130. The energy of hydrogen atom in nth orbit is En then the energy in nth orbit of singly ionised 

helium atom will be:-                                                                         (AIPMT 2001) 

 1. 4 En 2. En/4 3.2 En 4. En/2 

 

131. Mn and Mp represent the mass of neutron and proton respectively. An element having mass M 

has N neutron and Z-protons, then the correct relation will be:-            (AIPMT 2001) 

 1. M < {N.Mn+ Z.Mp}  2. M > {N.Mn +Z.Mp} 

 3. M= {N.Mn + Z.Mp}  4. M = N {Mn+Mp} 

 

 



132. Energy is released in  nuclear fission is due to                                          (AIPMT 2001) 

 1. Few mass is converted into energy 

 2. Total binding energy of fragements is more than the B.E of parantel element 

 3. Total B.E of fragements is less than the B.E of parantel element 

 4. Total B.E of fragemens is equals to the B.E of parantal element  

 

133. If particles are moving with same velocity, then De-Broglie wavelength is maximum for: - 

     (AIPMT 2002) 

 1. Proton 2. 𝛼-particle  3. Neutron 4. 𝛽-particle 

 

134. When ultraviolet rays incident on metal plate then photo electric effect does not occur, it 

  occurs by incidence of: -    (AIPMT 2002) 

 1. Infrared rays  2. X-rays 

 3. Radio wave   4. Lightwave 

 

135. A photoelectric cell is illuminated by a point source of light 1 m away . When the source is 

shifted to 2m then.     (AIPMT  2003) 

 1.  each emitted electron carries one quarter of the initial energy 

 2. number of electrons emitted is half the initial number 

 3. each emitted electron carries half the initial energy 

 4. number of electrons emitted is a quarter of the initial number 

 

136.  According to Einstien’s photoelectric equation, the graph between the kinetic energy of  

       photoelectrons ejected and the frequency of incident radiation is :-  (AIPMT  2004)  

1.    2.  

 

   3.     4.  

 

 

 

 



137. A photo-cell employs photoelectric effect to convert:    (AIPMT 2006) 

 1.Change in the frequency of light into a change in electric voltage 

 2.Change in the intensity of illumination into a change in photoelectric current 

 3.Change in the intensity of illumination into a change in the work function of the photocathode 

 4. Change in the frequency of light into a change in the electric current 

 

138.When photons of energy h fall on an aluminum plate (of work function 𝐸𝑜), photoelectrons of 

maximum kinetic energy K are ejected. If the frequency of the radiation is doubled, the maximum 

kinetic energy of the ejected photoelectrons will be         (AIPMT 2006) 

 1. K+ Eo 2. 2K 3. K 4. K + h 

 

139. The momentum of a photon of energy  1MeV in kg m/s, will be            (AIPMT 2006) 

 1. 0.33 × 106   2. 7× 10-24 3. 10-22 4. 5 x 10-22 

 

 

140. A 5 watts source emits monochromatic light of wavelength 5000 Å. When placed 0.5 m away, 

it  liberates photoelectrons from a photosensitive metallic surface. When the source is moved 

to  distance of 1.0m, the number of photo electrons liberated will: (AIPMT 2007) 

 1. 1.be reduced by a factor of 2 2. be reduced by a factor of 4 

 3. be reduced by a factor of 8 4. be reduced by a factor of 16 

 

141.  Monochromatic light of frequency 6.0 x 1014 Hz is produced by a laser. The power emitted  

  is 2 x 10−3W. The number of photons emitted, on the average, by the source per second is:- 

     (AIPMT 2007) 

 1. 5 x 1014 2. 5 x 1015 3. 5 x 1016 4. 5 x 1017 

 

142. The work function of a surface of a photosensitive material is 6.2 eV. The wavelength of the  

       incident radiation for which the stopping potential is 5 V lies in the       (AIPMT 2008) 

 1. X - ray region   2. Ultraviolet region   

 3.Visible region  4. Infrared  region 

 

143. A particle of mass 1 mg has the same wavelength as an electron moving with a velocity of 

  3 x 106 ms-1 .The velocity of the particle is (mass of electron = 9.1 x 10-31kg)      

           (AIPMT 2008) 

 1. 2.7 x 10-21 ms-1  2. 2.7 x 10-18 ms-1  

 3. 9  x 10-2 ms-1  4. 3 x 10-31 ms-1  



144. If the lattice parameter for a crystalline structure is 3.6 A°, then the atomic radius in fcc  

 crystal is         (AIPMT 2008) 

 1. 1.27  A° 2. 1.81  A° 3.  2.10  A° 4.  2.92  A°  

 

145. The work functions for metals A, B and C are respectively 1.92 eV, 2.0 eV and 5 eV. According 

to Einstein’s equation, the metals which will emit photo electrons for a radiation of wavelength 

4100Ao is /are-     (AIPMT 2005) 

 1. None  2. A only 3. A and B only 4. All the three metals 

 

146. Which of the following processes is reversible   (AIPMT 2005) 

 1. Transfer of heat by radiation 2. Transfer of heat by conduction 

 3. Isothermal compression 4. Electrical heating of a nichrome wire 

   

147. A photosensitive, metallic surface has work function, h𝛾0. If photons of energy 2h𝛾0 fall on this 

surface, the electrons come out with a maximum velocity of 4 x 106 m/s. When the photon energy 

is increased to 5hv0, then maxium velocity of photo electrons will be  (AIPMT 2005) 

 1. 2 x 107 m/s 2. 2 x 106 m/s 3. 8 x 105 m/s 4. 8 x 106 m/s  

  

148.  The number of photoelectrons emitted for light of a frequency 𝜐 (higher than the threshold 

frequency 𝜐 0) is proportional to:   [AIPMT 2009 3/3] 

  1. Frequency of light (𝜐)  2. 𝜐 - 𝜐𝑜 

  3. Threshold frequency (𝜐0) 4. Intensity of light 

 

149.  Monochromatic light of wavelength 667 nm is produced by a helium neon laser. The power 

emitted is 9 mW. The number of photons arriving per second on the average at a target 

irradiated by this beam is:   [AIPMT 2009 3/3] 

  1. 3 x 1019 2. 9 x 1017 3. 3 x 1016 4. 9 x 1015  

 

 

 

 

 

 

 

 



150.  The figure shows a plot of photo current versus anode potential for a photo sensitive surface 

for three different radiations. Which one of the following is a correct statement?    

[AIPMT 2009 3/3] 

 

 

 

 

 

1. Curves 2. and 3. represent incident radiations same frequencies having same intensity. 

2. Curves 1. and 2. represent incident radiations of different frequencies and different 

intensities. 

3. Curves 1. and 2.represent incident radiations of same frequencies but of different 

intensities. 

4. Curves 2. and 3. represent incident radiations of different frequencies and different 

intensities. 

 
151. A particle of mass 1 mg has the same wavelength as an electron moving with a velocity of  

    3 x 106 ms-1. The velocity of the particle is-  (mass of electron=9.1 x 10-31kg)     (AIPMT 2008) 

 1.  3 x 10-31 ms-1 2. 2.7 x 10-21 ms-1 3.  2.7 x 10-18 ms-1  4. 9 x 10-2 ms-1 
 

152. If the lattice parameter for a crystalline structure is 3.6 A0, then the atomic radius in  

 fcc crystal is         (AIPMT 2008) 

  1. 2.92 Å  2. 1.27 Å 3. 1.81 Å  4. 2.10 Å 

 

153. A source S1 is producing, 1015 photons per second of wavelength 5000 Å. Another source S2 is producing  

 1.02 x 1015 photons per second of wavelength 5100 Å. Then, (power of S2)/(power of S1) is equal to  

     (AIPMT 2010) 

1. 1.00 2. 1.02  3. 1.04  4. 0.98  

 

154.  The potential difference that must be applied to stop the fastest photoelectrons emitted by a nickel  

     surface,having work function 5.01 eV, when ultraviolet light of 200nm falls on it, must be        

     (AIPMT 2010) 

1. 2.4V 2. -1.2V 3. 1.2V 4. -2.4V 

 

155.The threshold frequency for a photosensitive metal is 3.3×104Hz. If light of requency  8.2×104Hz  is   

incident on this metal. The cut-off voltage for the photoelectric emission is nearly.    

     (AIPMT MAIN 2011) 

      1. 1V 2. 2V 3. 3V 4. 5V 

 



156. An electromagnetic wave of wavelength ' λ ' is incident on a photosensitive surface of negligible 

work function. If ' m ' mass is of photoelectron emitted from the surface has de-Broglie 

wavelength λd, then :    (AIPMT MAIN 2012) 

  1. λd=(
2mc

h
) λ2 2.  λ=(

2mc

h
) λd

2 3. λ=(
2h

mc
) λd

2 4. λ=(
2m

hc
) λd

2 

 

157.The number of photons per second on an average emitted by the source of monochromatic light 

of wavelength 600 nm, when it delivers the power of 3.3 × 10–3 watt will be : (h = 6.6 × 10–34 Js)

    (AIPMT MAIN 2012) 

  1.1017 2. 1016  3. 1015  4.  1018 

 

158.If the radius of a star is R and it acts as a black body, what would be the  temperature of the star, 

in which the rate of energy production is Q?   (AIPMT PRELIMINARY 2012) 

 1.   2.   3.    4. (Q/4𝜋R2𝜎)-1/2 

 

159.An -particle moves in a circular path of radius 0.83 cm in the presence of a magnetic field of 

025 Wb/m2. The de-Broglie wavelength associated with the particle will be 

     (AIPMT PRELIMINARY 2012) 

 1. 10 Å 2. 0.01 Å 3. 1 Å  4. 0.1 Å  

 

160. Monochromatic radiation emitted when electron atom hydrogen atom jumps from first excited 

to the ground state irradiates a photosensitive material. The stopping potential is measured to be 

3.57 V. The threshold frequency of the material is                    (AIPMT PRELIMINARY 2012) 

 1. 1.6x 1015 Hz 2. 2.5x1015 Hz 3. 4x1015 Hz   4. 5 × 1015 Hz 

 

161.A 200 W sodium street lamp emits yellow light of wavelength 0.6 µm. Assuming it to be 25% 

efficient in converting electrical energy to light, the number of photons of yellow light it emits per 

second is    (AIPMT PRELIMINARY 2012) 

 1. 62 × 1020 2. 3 x 1019  3. 1.5 × 1020  4. 6x 1018 

 

162. An 𝛼 − particle moves in a circular path of radius 0.83 cm in the presence of a magnetic field  

of 0.25 Wb/m2. The de Broglie wavelength associated with the particle will be  

     (AIPMT PRE 2012) 

 1. 0.01 Ao 2. 1 Ao 3. 0.1 Ao 4. 10 Ao 

 

 



163. A 200W sodium street lamp emits yellow light of wavelength 0.6 𝜇𝑚. Assuming it to be 25% 

efficient in converting electrical energy to light, the number of photons of yellow light it emits 

per second is     (AIPMT PRE 2012) 

 1. 3 x 1019 2. 1.5 x 1020 3. 6 x 1018 4. 62 x 1020 

 

164. In photoelectric emission process from a metal of work function 1.8 eV, the kinetic energy of  

most energetic electrons is 0.5 eV. The corresponding stopping potential is:          (AIPMT 2011) 

 1. 2.3 V  2. 1.8 V  3. 1.3 V 4. 0.5 V 

 

165. Electrons used in an electron microscope are accelerated by a voltage of 25 kV. If the voltage is 

increased to 100 kV then the de-Broglie wavelength associated with the electrons would  

     (AIPMT 2011) 

 1. increase by 4 times   2. increase by 2 times  

 3. decrease by 2 times  4. decrease by 4 times. 

 

166. Light of two different frequencies whose photons have energies 1eV and 2.5eV respectively 

illuminate a metallic surface whose work function is 0.5eV successively. Ratio of maximum 

speeds of emitted electrons will be:    (AIPMT 2011) 

 1. 1:5 2. 1:4  3. 1:2 4. 1:1 

 

167. In the Davisson and Germer experiment, the velocity of electrons emitted from the electron 

 gun can be increased by:    (AIPMT 2011) 

 1. decreasing the potential difference between the anode and filament 

 2. increasing the potential difference between the anode and filament  

 3. increasing the filament current 

 4. decreasing the filament current 

 

168. Photoelectric emission occurs only when the incident light has more than a certain minimum: 

     (AIPMT 2011) 

 1. frequency 2. Power 3. Wavelength 4. Intensity 

 

169. For photoelectric emission from certain metal the cutoff frequency is 𝜈. If radiation of frequency 

2 𝜈 impinges on the metal plate, the maximum possible velocity of the emitted electron will be (m 

is the electron mass)                                                              (AIPMT 2013) 

 1. √ℎ𝑣/(2𝑚)  2. √ℎ𝑣/𝑚        3.√2ℎ𝑣/𝑚 4. 2√ℎ𝑣/𝑚 

 



170. The wavelength λe of an electron and λp of a photon of same energy E are related by 

                                                                                                                              (AIPMT 2013) 

 1. 𝜆𝑝 𝛼 𝜆𝑒
2   2.𝜆𝑝 𝛼  𝜆𝑒                       3.𝜆𝑝𝛼 √𝜆𝑒 4. 𝜆𝑝𝛼

1

√𝜆𝑒
 

 

171. The value of Planck’s constant is 6.63 × 10-34 Js. The speed of light is 3 × 1017 nm s-1.Which 

value is closest to the wavelength in nanometer of a quantum of light with frequency of 6 × 1015 

nm s-1?                                                                                             (AIPMT 2013) 

 1.10    2. 25   3.50 4. 75 

 

172. When the energy of the incident radiation is increased by 20%, the kinetic energy of the photoelectrons 

emitted from a metal surface increased from 0.5eV to 0.8 eV. The work function of the metal is 

             (AIPMT 04.05.14 FN) 

      1. 0.65 eV 2. 1.0 eV 3.1.3 eV 4. 1.5 eV 

 

173. If the kinetic energy of the particle is increased to 16 times its previous value, the percentage change in  

        the de-Broglie wavelength of the particle is :   (AIPMT 04.05.14 FN) 

      1. 25 2. 75 3. 60 4. 50 

 

174. An electron of mass m and a photon have same energy E. The ratio of de-Broglie wavelengths  

   associated with them is :               (AIPMT 2016) 
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175. When a metallic surface is illuminate with radiation of wavelength λ, the stopping potential is V. If the       

     same surface is illuminated with radiation of wavelength 2λ, the stopping potential is V/4. The threshold        

         wavelength for the metallic surface is:                     (AIPMT 2016) 

 1.4λ 2.5λ 3. 5/ 2λ 4.3λ 

 

176.  The de-Broglie wavelength of a neutron in thermal equilibrium with heavy water at a     

       temperature T (Kelvin) and mass m, is:   (NEET 2017) 

    1. 
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177. The ratio of wavelengths of the last line of  Balmer series and the last line of Lyman series is 

      (NEET 2017) 

      1. 2       2. 1       3. 4       4. 0.5 

 



178.  An electron of mass m with an initial velocity  = V0 𝑖̂ (V0 > 0) enters an electric field  

�⃗�  = – E0 𝑖̂ (E0 = constant > 0); at t = 0. If 𝜆0 is its de-Broglie wavelength initially, then its de-

Broglie wavelength at time t is    (NEET 2018) 

 1.  2.  

 3.  4.   

 

179.  When the light of frequency 2v0 (where v0 is threshold frequency), is incident on a metal     

 plate,  the maximum velocity of electrons emitted is v1. When the frequency of the incident 

radiation is increased to 5v0, the maximum velocity of electrons emitted from the same plate 

is v2. The ratio of v1 to v2 is                      (NEET 2018) 

 1. 1 : 4 2. 4 : 1 3. 1 : 2      4. 2 : 1 

 

180. An electron is accelerated through a potential difference of 10,000 V. Its de Broglie wavelength  

        is, (nearly): (me=9x10-31 kg)   (NEET 2019) 

 1.12.2 nm 2.12.2x 10-13 m 3.12.2 x 10-12m 4. 12.2x 10-14 m 

 

181. Light of frequency 1.5 times the threshold frequency is incident on a photosensitive material.  

  What will be the photoelectric current if the frequency is halved and intensity is doubled? 

     (NEET 2020) 

 1.doubled  2.four times 

 3.one-fourth  4.zero 

 

182. The energy required to break one bond in DNA is 10–20 J. This value in eV is nearly :   

                  (NEET 2020) 

 1. 0.006 2. 6   3. 0.6 4. 0.06  

 

183. Light with an average flux of  20W/cm2 falls on a non-reflecting surface at normal incidence having 

surface area 20cm2. The energy received by the surface during time span of 1 minute is :  

                   (NEET 2020) 

 1. 12×103J 2. 24×103J 3. 48×103J 4. 10×103J 

 



184. An electron is accelerated from rest through a potential difference of V volt. If the de Broglie  

 wavelength of the electron is 1.227×10−2nm, the potential difference is             (NEET 2020) 

 1. 10V 2. 102V 3. 103V 4. 104V 

 

185. The quantities of heat required to raise the temperature of two solid copper spheres of radii r1 and r2            

 (r1=1.5 r2) through 1K are in the ratio :             (NEET 2020) 

 1. 
  27

8
 2. 

9

4
 3.

3

 2
 4.

5

 3
 

 

186. The number of photons per second on an average emitted by the source of monochromatic light 

of wavelength 600 nm, when it delivers the power of 3.3 × 10–3 W will be : (h = 6.6 × 10–34Js) 

    (NEET 2021) 

 1. 1018 2. 1017 3. 1016 4.1015 


