
Questions for Module # 20 
 
Q.1    Eight particles, each of mass m, are situated at the 
corners of a cube of side a. Find the gravitational force 
exerted on any one of the particles by the other seven. 
Deduce the total gravitational force exerted on the four 
particles lying on one face of the cube by the four particles 
lying on the opposite face. 
                                                                                Solution 
 
 
 
Q.2 Show that the gravitational force exerted on a particle 
inside a hollow symmetric sphere is zero. [Hint. The proof 
is the same as for a particle outside a symmetric sphere, 
except in one detail.]                                                                                                    
                                                                                 
 
 
Q.3 A narrow hole is drilled through the centre of a uniform sphere of mass M and 
radius a. Find the gravitational force exerted on a particle of mass m which is inside the 
hole at a distance r from the centre. 
                                                                   Answer:  
 
Q.4  
 
 
 
                                                                                                                                                                       Solution 
 
 
Q.5 
 
 
                                                                                                                                                                        Solution 
 
 
 
Q.6 Show that Newton’s laws of motion in a central force field                       reduce to,  

                       
         Also that the total energy is, 
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Q.7 Instead of a gravitational potential suppose we were to take a hydrogen atom with 
an attractive Coulomb potential between the proton and electron. In what way would the 
effective potential, 

                                                            
change? Discuss bound and unbound electron states in the context of this potential. 
 
 
Q.8 Derive the path equation                                     for motion under the central force  
 
field,  
 
 
Q.9 Write down the equation in Q.8 for a proton that is shot at a nucleus that is so 
heavy that it may be considered fixed. Consider first the case of a head-on collision and 
then of a peripheral collision. Though not necessary here, please try solving your 
equation.  
 
 


