
Physics I
Lecture 1



Text Book : 
Thornton and Marion : Classical Dynamics of Particles and Fields
• John Taylor : Classical Mechanics
• Gregory : Classical Mechanics
• Morin : Classical Mechanics ( Lots of Problems)

Marks Distribution:
Homework : 30
Quizzes        :30 
Final : 40
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Trajectory and range in a linear medium





















Physics I
Lecture 6























Physics I

Lecture 7

























Physics I
Lecture 8

















Physics I
Lecture 9























Physics I
Lecture 10

























Physics I
Lecture 11































Physics I
Lecture 12





Some Techniques in Calculus of Variations
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Bead on Stick:
A stick is pivoted at the origin and is arranged to swing around in a horizontal plane
with constant angular speed ω. A bead of mass m slides frictionlessly along the stick. 
Let r be the radial position of the bead. Find the Hamiltonian. Explain why this is not
the energy of the bead. 
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A particle moving arbitrarily in space, can always be considered, at a given 
instant, to be moving in a plane circular path about a certain axis. That is, the 
path that a particle describes during an infinitesimal time interval δt is 
represented by an infinitesimal arc of a circle. The line passing through the 
centre and perpendicular to the instantaneous direction of motion is called 
the instantaneous axis of rotation.







A pendulum consists of a mass m and a massless stick of length l. The 
pendulum support oscillates horizontally with a position given by 
x(t) = A cosωt. What is the general solution for the angle of the pendulum as a 
function of time ? You are allowed to make a small angle approximation.
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Lab frame 



ZM frame 









Returning to Lab frame 
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In an experiment, particles of mass m and energy E are used to bombard 
stationary target particles of mass 2m. The experimenters wish to select particles 
that after scattering have an energy E/3. At which scattering angle will they find 
such particles ?



In one collision, the opening angle was 45 degrees. What are the individual scattering 
angles ?



In another collision, the scattering angle was measured to be 45 degrees. What was the
recoil angle ?



In an elastic collision between an alpha particle  and an unknown 
nucleus at rest the alpha particle was deflected through a right 
angle and lost 40% of its energy. Identify the mystery nucleus.



Motion in a Noninertial Reference Frame 

• Newton’s Laws are valid only in inertial frames
• However, there are problems where treating motion of the system in a non-

inertial frames is simpler
• For example, to describe the motion of a body on earth, or near earth, it might

be useful to use a coordinate system fixed on earth. This is clearly a non-inertial 
frame, since the earth rotates.

• To describe the motion of a rigid body which is free to rotate and accelerate, it is 
often convenient to use a reference frame fixed to the rigid body. 
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Rotating Coordinate Systems



Recall, we had learnt that a particle moving arbitrarily in space, can be considered , at 
a given instant to be moving in a plane, circular path about a given axis.  An arbitrary 
infinitesimal displacement,(which can be a combination of translation and rotation ) 
can always be represented by a “ pure rotation” about some axis called the 
instantaneous axis of rotation.  
The line passing through the centre of the circle and perpendicular to the 
instantaneous direction of motion is called the instantaneous axis of rotation. 
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Foucault Pendulum





















Physics I
Lecture 30

























Physics I
Lecture 31

























Physics I
Lecture 32





























 

 

 

  



 

 

 

 

 

 

 

 

 

 

 

  



  



 

  



 


