
Q1: Pick an appropriate option to justify the given statement: 
(a) Size of an atom in Rutherford's model is ____ the size of an atom compared to of 
Thomson's model. {Less than, Greater than, no different than) 

(b) Even in the case of stable equilibrium ____ electrons experience a net force, though 
___ electrons do not. [Rutherford's model, Thomson's model] 

(c) __ is a showcase of a model of an atom which is bound to fail. [Rutherford's model, 
Thomson's model] 

(d) Mass distribution is uniform in ____ but highly irregular in _____ . [Rutherford's 
model, Thomson's model, both the models] 

(e) __ states that a larger portion of the mass of an atom is contributed by the positively 
charged part. 
Ans: 

(a) Size of an atom in Rutherford's model is the same as the size of an atom compared to of Thomson's 
model. 

(b) Even in the case of stable equilibrium Rutherford's model electrons experience a net force, though 
Thomson's model electrons do not 

(c) Rutherford's model is a showcases a model of an atom which is bound to fail.

(d) Mass distribution is uniform in Thomson's model but highly irregular in Rutherford's model 

(e) Both of the models states that a larger portion of the mass of an atom is contributed by the positively 
charged part 

Q2: If you were conducting the alpha particle scattering experiment again, how would you say 
that the results would vary replacing gold foil by sheets of solid hydrogen knowing that 
hydrogen solidifies at temperatures below 14k. 

Ans: 

We know that mass of incident alpha particle (6.54 x 10·27kg) is more than the mass of hydrogen {1.57 

x 1027Kg) Hence, the target nucleus is lighter, from which we can infer that alpha particle would not 
bounce back. Implying to the fact that solid hydrogen isn't a suitable replacement to gold foil for the 
alpha particle scattering experiment 

Q3: In the Paschen series of spectral lines, what's the shortest wavelength present? 

Ans: 

By Rydberg's formula 

Planck's constant h = 6.6 x 1 o-34 Js 

Speed of light c = 3 x 108 mis 

n1 and n2 are integers 

To obtain shortest wavelength we substitute n1 = 3 and n2= oo 

!!!;_ = 21.76 X 10-JQ [_L - -1-] 
>. (3)2 (oo)' 

i.e. >. = 6.6x10-34x3x108x9 = 8.189 x 10 -7 = 818.9 nm 21.76x10-19 

NCERT SOLUTIONS
CLASS-XII PHYSICS

CHAPTER-12
ATOM - RUTHERFORD'S MODEL




















