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Q.1 An electron joins a helium nucleus to form a He+ ion in ground state. The wavelength of the photon emitted 

in this process if the electron is assumed to have had no kinetic energy when it combines with nucleus is 
……. nm 

 
Q.2 A hydrogen like atom has its single electron orbiting around its stationary nucleus. The energy to excite  

the electron from the second Bohr orbit to the third Bohr orbit is 47.2 eV. The atomic number of this nucleus 
is …………  

 
Q.3 A single electron orbits a stationary nucleus of charge Ze where Z is a constant and e is the electronic charge. 

It requires 47.2 eV to excite the electron from the 2nd Bohr orbit to 3rd Bohr orbit. Find  
 (i) the value of Z 
 (ii) energy required to excite the electron from the third to the fourth orbit 

 (iii) the wavelength of radiation required to remove the electron from the first orbit to infinity  
 (iv)  the kinetic energy, potential energy and angular momentum in the first Bohr orbit 

 (v) the radius of the first Bohr orbit 
 
Q.4 A hydrogen like atom (atomic number Z) is in higher excited state of quantum number n. This excited atom 

can make a transition to the first excited state by successively emitting two photons of energy 22.95 eV and 
5.15 eV respectively. Alternatively, the atom from the same excited state can make transition to the second 
excited state by successively emitting two photons of energies 2.4 eV and 8.7 eV respectively. Find the value 
of n and Z. 

 
Q.5 A gas of identical hydrogen like atoms has some atoms in the lowest (ground) energy level A & some atoms 

in a particular upper (excited) energy level B & there are no atoms in any other energy level. The atoms of 
the gas make transition to a higher energy level by the absorbing monochromatic light of photon energy  
2.7 eV. Subsequently, the atoms emit radiation of only six different photon energies. Some of the emitted 
photons have energy 2.7 eV. Some have energy more and some have less than 2.7 eV.    

 (i)  Find the principal quantum number of the initially excited level B. 
 (ii)  Find the ionization energy for the gas atoms. 
 (iii)  Find the maximum and the minimum energies of the emitted photons.  
 
Q.6 Choose the correct statement (s) for hydrogen and deuterium atoms (considering motion of nucleus) : 
 (A) The radius of first Bohr orbit of deuterium is less than that of hydrogen  
 (B) The speed of electron in the first Bohr orbit of deuterium is more than that of hydrogen 
  (C) The wavelength of first Balmer line of deuterium is more than that of hydrogen  
 (D) The angular momentum of electron in the first Bohr orbit of deuterium is more than that of hydrogen    
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Q.7 A neutron collides head-on with a stationary hydrogen atom in ground state. Which of the following 
statements are correct (Assume that the hydrogen atom and neutron has same mass) : 

 (A)  If kinetic energy of the neutron is less than 20.4 eV collision must be elastic  
 (B)  If kinetic energy of the neutron is less than 20.4 eV collision must be inelastic  
 (C)  Inelastic collision may be take place only when initial kinetic energy of the neutron is greater than  

20.4 eV. 
 (D)  Perfectly inelastic collision can not take place    
Q.8 A particular hydrogen like atom has its ground state binding " energy 122.4 eV. Its is in ground state. Then   : 
 (A)  Its atomic number is 3 
 (B)  An electron of 90 eV can excite it 
 (C)  An electron of kinetic energy nearly 91.8 eV can be brought to almost rest by this atom  
 (D)  An electron of kinetic energy 2.6 eV may emerge from the atom when electron of kinetic energy 125 eV 

collides with this atom.  
 
Q.9 An electron in hydrogen atom first jumps from second excited state to first excited state and then, from first 

excited state to ground state. Let the ratio of wavelength, momentum and energy of photons in the two cases 
be x, y and z, then select the wrong answer/(s) : 

 (A) z = 1/x (B) x = 9/4 (C) y = 5/27 (D) z = 5/27  
 
Q.10 In a hypothetical system a particle of mass m and charge –3q is moving around a very heavy particle having 

charge q. Assuming Bohr's model to be true to this system, the orbital velocity of mass m when it is nearest 
to heavy particle is : 
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Q.11 A neutron of kinetic energy 65 eV collides inelastically with a singly ionized helium atom at rest. It is 

scattered at an angle of 90º with respect of its original direction. 
 (i)   Find the allowed values of the energy of the neutron & that of the atom after collision. 
 (ii) If the atom gets de-excited subsequently by emitting radiation, find the frequencies of the emitted 

radiation. (Given : Mass of He atom = 4 × (mass of neutron), ionization energy of H atom = 13.6 eV)  
 
 

ANSWERS  
 

1. 22.8 nm   2.  5  3. (i) 5, 16.5 eV, 36.4 A, 340 eV, – 680 eV, 
π2

h  1.06 × 10–11 m 

4.  z = 3, n = 7  5. (i) 2 ;  (ii) 23.04 × 10–19 J ;  (iii) 4 → 1, 4 → 3 
 
6. (A)    7.(A,C)  8.(A,C,D)  9.(B)  10.(A)   
 
11. (i) Allowed values of energy of neutron = 6.36 eV and 0.312 eV ;  

 allowed values of energy of He atom  = 17.84 eV and 16.328 eV, (ii) 18.23 × 1014 Hz, 9.846 × 1015 Hz,  
 11.6 × 1015 Hz   

 

 


