
TH A1 
The probability that a single 10C hasn’t decayed after t seconds is /1

2( ) ( )t Tp t = , where T is the 

half-life. At time 30 s, this probability is 30/201
2( 30) ( ) 0.35355 35.4%p t = = = = .  

The probability for “has decayed” is then 100% 35.4% 64.6%− = . The answer is therefore  
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, where the binomial coefficient accounts for the 

indistinguishability of the 13 nuclei.  
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where the following triple product was used: 
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<--- TYPO: in 4 
<--- instances, gamma
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A mass m moves in a circular orbit of radius r0 under the influence of a central force 
whose potential is – km/rn. Show that the circular orbit is stable under small 
oscillations (that is, the mass will oscillate about the circular orbit) if n < 2. 
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Linear Motion of a triatomic molecule: A carbon dioxide molecule CO2, which has the 
structure as shown in figure. We consider motion only in one dimension, along the x-
axis. The two end particle each of mass m, are bound to the central particle, mass M, 
via a potential function that is equivalent to that of two springs of stiffness K. The 
coordinates expressing the displacements of each mass are x1, x2 and x3. 
Find 
(a) Lagrangian of the system
(b) Equation of Motion
(c) Normal Modes 
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