D-3228
B. A. (Part IT) EXAMINATION, 2020
MATHEMATICS
Paper Third
(Mechanics)
Time : Three Hours ] [ Maximum Marks : 50
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Attempt any two questions from each Unit. All questions
carry equal marks.
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A uniform chain of length / is to be suspended from
two points A and B in the same horizontal line so that
either terminal tension is n times that at the lowest
point. Show that the span of catenary AB must be :
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The middle points of opposite sides of a jointed
quadrilateral are connected by light rods of length / and
. If T and T'be the tensions in these rods, prove that :
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Two equal uniform rods are firmly jointed at one end
so that the angle between them is o and they rest in
equilibrium in a vertical plane on a smooth sphere of
radius . Show that they are in a stable or unstable

(A-100)



[3] D-3228

equilibrium according as the length of the rod is > or
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Two forces act, one along a line y = 0, z = 0 and the
other along the line x = 0, z = ¢. As the forces vary,

show that the surface generated by the axis of their

equivalent wrench is (x> + %)z = ¢p?.
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Explain the following :

(i)  Poinsot’s central axis

(i)  Null plane

(iii) Null point

3¢ I8 W oM el 908 Ma/ & dad Th IR 3
@ JoudT & WfewT o SRR BT |

Derive the condition that a given system of forces
should be compounded into single force.
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Find out the periodic time and frequency of a particle
moving under simple harmonic motion.
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Prove that projectile path is a parabola.
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Two velocities of a particle, along and perpendicular to

the radius from a fixed origin are Ar and u6, find the

path and show that the accelerations, along and
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perpendicular to the radius vector are A%r — B and
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If v, and v, are the linear velocities of a plane, when it

is in least and greatest distance from sun. Prove that :
I-evy=0+e)w

e is the eccentricity.
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Derive formula for tangential and normal velocity and

acceleration.
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A bead moves along a rough curved wire in such a way
that it changes its direction of motion with constant
angular velocity. Show that possible form of a wire is

an equiangular spiral.
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Find acceleration of a particle in cartesian, polar and

cylindrical forms in three dimensions.
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A particle falls under constant gravity in a resisting
medium whose resistance varies as the square of the

velocity. Discuss the motion of the particle.
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A spherical raindrop, falling freely receives in each
instant an increase of volume equal to A times its

surface at that instant. Find the velocity after the time ¢
and the distance fallen through in that time.
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