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ATOMS 

Sample Problems 

Q1. State the postulates of Bohr’s theory of hydrogen atom. Using these 

postulates, show that 

the radii of the stationary orbits of electron in hydrogen atom are in the ratio 1 : 

4 : 9 : 16….. 

Ans. The postulates of Bohr’s theory of hydrogen atom are: 
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Q2. Obtain an expression for the total energy of electron in stationary orbits of 

hydrogen atom. Hence show that the energy in the orbits are in the ratio 1 : 1/4 

:1/9 .....  

What is the significance of negative value of the energy? 

Ans.             As  Fcentripetal = Felectrostatics 
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Q3.

 

Ans. 

 

 

 

Q4. In Rutherford scattering experiment the distance of closest approach for an 

alpha-particle is d0. If alpha-particle is replaced by a proton, how much kinetic 

energy in comparison to a-particle will it require to have the same distance of 

closest approach d0? 
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Ans. The kinetic energy required will be half in comparison to the energy of the a-

particle in order to keep the distance of closest approach same i.e., d0. 

Q5. Name the series in hydrogen spectrum present in 

(a) visible light region 

(b) ultraviolet region. 

Ans. (a) Balmer series 

       (b) Lyman series. 

Q6. Name the model of atom which assumes 

(i) a near continuous distribution of mass in the atom. 

(ii) concentration of mass at the center. 

Ans. (i) Thomson model of atom. 

(ii) Nuclear model of atom. 

Q.7  Define 'Distance of closest approach'. 

Ans. It is the minimum distance measured from the center of the nucleus upto 

which an alpha-particle approach directly the nucleus before retracing its path. 

Q8. What is the potential energy of an electron when it is far off from the 

nucleus? 

Ans. Zero. It is also the maximum value of potential energy. 

Q9. How does the radius of orbit of electron in hydrogen atom depend on 

principal quantum number? 

 Give the order of radius of 

(i) the innermost electron orbit  

(ii) (ii) first excited state in hydrogen atom. 
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Ans.  rn α n2 

(i)  0.53 A0 

(ii) 2.12 A0 

Q10. What is fine structure constant? Give its value. 

Ans.  It is a dimensionless constant given by 

 

Q11. Define impact parameter. Give its relation with the angle of scattering. 

What is the value of scattering angle for zero impact parameter? 

Ans. It is the perpendicular distance of the velocity vector of a-partile from the 

central line of the nucleus when the particle is far away from the atom. The 

relation is 

 

Q12. Which transition in a hydrogen atom cerresponds to the largest change in 

energy? What is the corresponding frequency? 

Ans. From infinity to the ground state.  

For frequency; use hν = 13.6 eV = 13.6 × 1.6 × 10–19 J. 

Q13. Why angular momentum of an electron in an orbit is quantized? 

Ans. Because of wave nature of an electron its orbit must have integral number of 

de-Broglie waves.
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Hence angular momentum mvr is quantised. 

Q14. The electron in a hydrogen atom moves from n = 1 to n = 3. How much 

energy has been absorbed by it? What is the change in its angular momentum?  

Ans.  

 

Q15. By means of diagram, show the trajectory of an alpha particle in Coulomb 

field of a target nucleus in scattering experiment in each of the following three 

cases:  

(i) Zero impact parameter. 

(ii) Small impact parameter. 

(iii) Large impact parameter. 

Mark the scattering angle in each of the cases. 

Ans. 
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Q16.  How many lines may be emitted by H atom when it is excited to a nth 

state?  

Ans. The number of lines emitted from n to n = 1 is (n – 1). The number of lines 

emitted from n to n = 2  is n – 2.: The total number of lines emitted 

 

Q17.  An electron enters perpendicularly in a uniform magnetic field B. 

Assuming that Bohr’s postulates of angular momentum is valid, what is the 

radius of its orbit?  

Ans. The centripetal force is provided by the magnetic force 

 

Q18. Using the data: 1/R = 970 Å; calculate the minimum wavelengths which 

belong to Lyman, Balmer, Paschen, Brackett and Pfund series. 

Ans.  
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