
Case Study Based Questions 

Case Study 1 

A radioactive source emitting alpha-particles was enclosed within a protective lead 
shield. The radiation was focused into a narrow beam after passing through a slit in a 
lead screen. A thin section of gold foil was placed in front of the slit and a screen 
coated with zinc sulphide to render it fluorescent served as a counter to detect alpha-
particles. As each alpha-particle struck the fluorescent screen, it produced a burst of 
light called a scintillation, which was visible through a viewing microscope attached to 
the back of the screen. The screen itself was movable, allowing to determine whether 
or not any a-particles were being deflected by the gold foil. 

 

Read the given passage carefully and give the answer of the following questions: 

Q1. The particles which were deflected backwards in Rutherford's experiment were 
hit upon by: 

a. nucleus b. empty space 

c. electrons d. protons 

Q2. According to the Rutherford's atomic model, the whole atom is: 

a. positively charged b. negatively charged 

c. neutral d. None of these 

Q3. Rutherford in his atomic model could not explain the behaviour of which of the 
following? 

a. Proton b. Neutron 

c. Electron d. Neutrino 
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Q4. Electron revolves around the nucleus in orbits which have: 

a. variable energy b. fixed energy 

c. infinite energy d. zero energy 

Solutions 

1. a. nucleus 

2. c. neutral 

3. c. Electron 

4. b. fixed energy 

Case Study 2 

Hydrogen is the simplest atom of nature. There is one proton in its nucleus and an 
electron moves around the nucleus in a circular orbit. According to Niels Bohr, this 
electron moves in a stationary orbit. When this electron is in the stationary orbit, it 
emits no electromagnetic radiation. The angular momentum of the electron is 
quantized, i.e., mvr = (nh/2π), where m = mass of the electron, v velocity of the 
electron in the orbit, r = radius of the orbit and n = 1, 2, 3, ...... When transition takes 
place from kth orbit to jth orbit, energy photon is emitted. If the  

 

 

 



Read the given passage carefully and give the answer of the following questions: 

Q1. What is the minimum permissible radius of the orbit? 

Q2. In our world, the velocity of electron is Vo, when the hydrogen atom is in the 
ground state. Find the velocity of electron in this state on the other planet. 

Q3. In our world, the ionisation potential energy of a hydrogen atom is 13.6 eV. What 
will be the ionisation potential energy on the other planet? 

Q4. What is the total energy (En) of the electron in the stationary states in the nth 
orbit of the hydrogen atom? 

Solutions 
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