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1.  (20%) Two blocks of unequal mass (M and m) are
~ connected by a string over a smooth pulley. If the
coefﬁcient of kinetic friction is z4, what angle g of the |
incline allows the mass m (a) to move down at a constant
speed (10%), and (b) to move up at a constant 9
speed.(10%)

2.  (20%) The position vector of a particle is given by r = cos(w t)i + sin(@ t)j . Show that

(a) the velocity of the particle,(5%)

(b) its velocity is perpendicular to position vector,(5%)
(c) the acceleration of the particle,(5%)

(d) the angular velocity.(5%)

3. (30%) A pendulum is suspended from the cusp of a cycloid cut in a rigid support. The
path described by the pendulum bob is cycloidal and is
) givenby x= a(¢ —sin ¢), y= a(cos ¢ - 1) where the
length of the pendulum is / = 4a. (a) Aceording the
figure to find the relationship of angel ¢ and the period

T of oscillation.(10%) (b) By the conservation of

energy, showing the speed is v =4/—2gy .(10%) (c)
Using (a) and (b) to show the period of this oscillation will be

T =2n\4al/ g like a simple pendulum.(10%)

4.  (15%) A bead slides along a smooth wire bent in the shape of a

parabola z = ¢r”. The bead rotates in a circle of radius R when the

\ wire is rotating about its vertical symmetry axis with constant
angular velocity @. (a) Write down the Lagrangian L depends
only on r.(10%) (b) Find the value of ¢.(5%)

5. (15%) A particle of mass m constrained to move on the
surface of a cylinder defined by x* + 3> = R%. The particle is

subject to a force F = —k7 . Describe the motion of the

particle.
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