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q = 1.6 * 10-19 C 

 

(ii)   For 1MV = 1 × 106 V,   the wavelength is 0.01226 A 

 

 

Other formula for the activity is  A = k.N 



 

Ans.  ν1 = c/λ1 

 

ν2 = c/λ2 

 

 



 

Ans. The light emitted from a laser is monochromatic, that is, it is of one wavelength (color). In 
contrast, ordinary white light is a combination of many different wavelengths (colors). The 
difference between spontaneous and stimulated emission are given below- 

 



 

Ans. 

 

 

Ans. Compton scattering is the scattering of a photon by a charged particle, usually an electron. It 
results in a decrease in energy (increase in wavelength) of the photon (which may be an X-ray or 
gamma ray photon), called the Compton effect. Part of the energy of the photon is transferred to 
the recoiling electron 
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Ans. The Heisenberg uncertainty principle states that it is impossible to know 

simultaneously the exact position and momentum of a particle. That is, the more exactly 

the position is determined, the less known the momentum, and vice versa.  

Heisenberg begins by supposing that an electron is like a classical particle, moving in the 

direction along a line below the microscope, as in the illustration to the right. Let the cone 

of light rays leaving the microscope lens and focusing on the electron make an angle with 

the electron. Let be the wavelength of the light rays. Then, according to the laws of 

classical optics, the microscope can only resolve the position of the electron up to an 

accuracy of 

 

When an observer perceives an image of the particle, it's because the light rays strike the 

particle and bounce back through the microscope to their eye. However, we know from 

experimental evidence that when a photon strikes an electron, the latter has a Compton 

recoil with momentum proportional to , where is Planck's constant. It is at this point that 

Heisenberg introduces objective indeterminacy into the thought experiment. He writes 

that "the recoil cannot be exactly known, since the direction of the scattered photon is 

undetermined within the bundle of rays entering the microscope" . In particular, the 

electron's momentum in the direction is only determined up to 
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Ans. (i) A monochromatic source of light shows an intereference pattern on the wall, as 

it is electromagnetic wave shown in figure 1. 

(ii) According to quantum mechanics, the electrons may also act as waves and show the 

same pattern of interference frindges after the slit (Figure 1) 



Figure 1 

(iii) Bullets are classical objects, their wave nature is not noticeable. So, they will show  a 

classic pattern of distribution as shown in figure 2.  

Figure 2 
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Ans. Nuclear force - The nuclear force (or nucleon–nucleon interaction or residual strong force) 
is a force that acts between the protons and neutrons of atoms. Neutrons and protons, both 
nucleons, are affected by the nuclear force almost identically. Since protons have charge +1 e, they 

https://en.wikipedia.org/wiki/Proton
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experience an electric force that tends to push them apart, but at short range the attractive nuclear 
force is strong enough to overcome the electromagnetic force. The nuclear force binds nucleons 
into atomic nuclei. The nuclear force is powerfully attractive between nucleons at distances of 
about 1 femtometre (fm, or 1.0 × 10−15 metres), but it rapidly decreases to insignificance at 
distances beyond about 2.5 fm. At distances less than 0.7 fm, the nuclear force becomes repulsive. 
This repulsive component is responsible for the physical size of nuclei. 
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There are two forces operating inside the nucleus of an atom: (i) the electrostatic force which 
causes the repulsion between various protons and tends to make the nucleus unstable, and (ii) the 
nuclear force or strong force which causes attraction between protons and protons, protons and 
neutrons, and neutrons and neutrons, and tends to make the nucleus stable. 

If an atom is big, then its nucleus will also be quite big. Now, in a big nucleus, the distances 
between the nuclear particles (protons and neutrons) are comparatively large due to which the 
nuclear force of attraction or strong force of attraction between them becomes weak. It should be 
noted that in a big nucleus, the electrostatic force of repulsion also decreases but this decrease is 
much less as compared to the decrease in nuclear force of attraction. 

So, in a big nucleus, the electrostatic force of repulsion becomes slightly greater than the nuclear 
force of attraction because of which the big nucleus becomes unstable. From the above discussion 
we conclude that it is the atoms having large nucleus (having a large mass number) which are 
unstable. The uranium-235 atom is one such big atom having a large nucleus of mass number 235, 
which is unstable (235 is the total number of protons and neutrons in the nucleus of this uranium 
atom. It includes 92 protons and 143 neutrons). 

 


