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Answer any one of these questions.

1. (a) Explain what is meant by “virtual displacement”. [2]
(b) State the D’Alembert principle. [2]

(c) Write down the Lagrangian of a particle moving under a central force. Find the equation of
motion. Is there any cyclic co-ordinate in the system? [243+1]

2. Consider two blocks and three springs as shown in the figure. Assume that all the motion are
horizontal. When the blocks are at rest, all the springs are unstretched.
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Figure 1: Horizontal motion of spring-mass system
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(a) Choose generalized coordinates as the displacement of each block from its equilibrium posi-
tion, and write the Lagrangian. [2]




(b) Find the T and V matrices. [2]

(c) Suppose m; = m, ms = m,k; = 2k, ks = k, ks = 2k. Find the frequencies of small
oscillations. [2]

(d) Find the normal modes of the oscillation. [2+2]

3. (a) Write down the postulates of Special Theory of Relativity. [2]
(b) Consider the potential energy V(z) of a particle as given by

V(z) = 3z* — 8z° — 62° + 24z

Determine the points of stable and unstable equilibrium. [3]

(c) Two similar springs with spring constant k, hang vertically downward from a rigid support
with two equal masses m attached to them as shown in the figure. Show that the normal
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mode frequencies for small oscillation (vertically) are given by wi = 2—(3 + +/5). [5]
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Figure 2: Vertical motion of spring-mass system




