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SHORT ANSWER TYPE QUESTIONS; 
 [1] It is found experimentally that,13.6eV energy is required to separate a hydrogen atom 

into a proton and electron. Compute the orbital radius and the velocity of electron in a 

hydrogen atom? 

E = - 13.6 eV = -13.6 x 1.6 x 10-19 J & n=1, e = 1.6 x 10-19C,   m = 9.1 x 10-31 kg, k = 9 x 109 
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T.E of electron   = −𝑲. 𝑬 =  − 
𝒆𝟐

𝟖𝝅𝜺𝒐𝒓
   or    -13.6 x 1.6 x 10-19 = − 

𝒆𝟐

𝟐 𝒙 𝟒𝝅𝜺𝒐 𝒓
   or   

 r = 5.3 x10-11 m 

K.E = ½ mv2  =  − 
𝒆𝟐

𝟖𝝅𝜺𝒐𝒓
 

v =    
𝒆

√𝟒𝝅ɛ𝒐𝒎𝒓
 = 2.2 x106m/s 

 

[2] Using the Rydberg formula, calculate the wave lengths of the first four spectral lines in 

the Lyman series of the Hydrogen spectrum.[R = 1.03 x 107/m   & c = 3 x 108m/s] 
1

𝜆
    =  R [

𝟏

𝒏𝒇𝟐
−

𝟏

𝒏𝒊𝟐
]              

 [ni 
  =   2,3,4 --- ] to lower energy level [nf = 1] , we get 

   λ1 = 1218A0, λ2 = 1028 A0, λ2 = 974.3 A0, λ4= 951.4 A0 

 

[3] Obtain the ratio of nuclei radii of gold isotope 79AU 197 & silver isotope  47Ag107.what is the 

approximate ratio of the nuclear mass density. R= Ro A
1/3  [A1= 197,A2 = 107] 

𝑅𝑎𝑢

𝑅𝑎𝑔
 = 𝑅𝑜[197]1/3

𝑅𝑜[107]1/3
 = 1.23[ii]1:1,as the mass density doesnot depend upon the mass no. 

 

[4]  The energy level diagram of an element is given alongside. Identify by doing necessary 

calculations, which transition corresponds to the emission of a spectral line of wavelength 

102.7nm  

E  =   
ℎ𝑐

λ  
 =  

6.6 𝑥10−34  𝑥3𝑥108

102.7 𝑥 10−9
   J  and in ev ,E = 12.04 ev 

E = E2- E1 

    = -1.51[n =3] - -13.6[n =1] = 12.04 ev 

Hence transition is from 3 to 1 

 

[5] The energy levels of an atom are shown below. Which of them will result in the transition 

of  a photon of wavelength 275nm? [b] Which transition corresponds to emission of radiation 

of maximum wave length? 

[a] E  =   
ℎ𝑐

λ  
 =  

6.6 𝑥10−34  𝑥3𝑥108

275 𝑥 10−9
 =4.5ev.Hence B 

 [b] The radiation of maximum wavelength is emitted when the change in energy is 

minimum. Transition A has the minimum change of energy and therefore transition A emits 

the maximum wave length. 
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[6]Find the wave length of the hydrogen line in  the Pfund [n= 4] series that has the largest wavelength. 
The largest wavelength corresponds to the smallest frequency. This, in turn ,means a transition involving minimum  
energy. Clearly ,the transition from n=5 states to n =4 is what is required[R = 1.097 x 107m-1] 
1

𝜆
    =  R [

𝟏

𝒏𝒇𝟐 −
𝟏

𝒏𝒊𝟐]             or  
1

𝜆
    =  R [

𝟏

𝟒𝟐 −
𝟏

𝟓𝟐]             or λ = 4.05 x 10-6 m 

 
[7]Why is a very thin gold foil is used in the α scattering expts.?  
It is to minimize the multiple scattering due to more than one gold atom 

           LONG ANSWER TYPE QUESTION; 

 

 

 

[5] Using Rutherford model of the atom, derive the expression to find the total 
energy of the electron in hydrogen atom. What is the significance of total 
negative energy possessed by the electron? 
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