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Answer All Questions.

1. Three blocks of masses m,, m,and m; are connected as shown in the figure below. The
coefficient of friction between the sliding surfaces of the blocks and m, and the plane are
pand 4, respectively. F ind the acceleration of the masses and tension in the strings using
D’Alembert’s principle.
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2. The double pendulum consists of two bobs of masses m, andm, at ends of two weightless

rods of lengths /, and I, and one of them is fixed to a rigid support as shown in figure.
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(a) Show that the kinetic energy is given by
Lo 1 242 5
T = 7(/71] +m, )16, +—2—mzl2 8, +m,l1,0,6, cos(8, - 6,)
(b) Show that the potential energy is given by
V =—(m, +m,)gl, cos 6, — m,gl, cosb,

(c) Hence obtain the Lagrangian of the system.

(d) Show that the Lagrange’s equations of motion can be written as
(m, + mz)llz@'I +myl, L, 8, cos(6, —6,)~ m,l,1,0; sin(8, — 6,) +(m, + niQ ) gl sinf, =0 and

myl26, +m, 1,6, cos(8, ~6,)+mylL,0] sin(6, —6,) +m,gl, sin 6, =0.
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