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Abhmadu Bello University, Zarix
Department of Mathematics
First Semester Examination 2023/2024 Session

MATIH 309: Analytical Dynamics
Instruction: Answer Any IFour Questions. Time: 2 hours

1. Obtain the radial and transverse components of velocity and acceleration of
a particle moving in a plane curve.

2. (a) A point moves in a plane curve so that its tangential and normal
accelerations are equal and the tangent rotates with a constant angular
velocity. Find the path.

(1) Two cquad uniform rods 146 and AC, cach of length 26, are freely jointed
at A and rest on @ smooth vertical circle of radivs a. M 2¢ be the anple
between dhemn, establich @ relation between a, b and ¢.

b

State and prove the conservation theorem for the angular momentum of a
system of particles.

4. Establish FEuler’s equations of motion for a rigid body.

EEREABETT
5. State and prove Hamilton’s Principle.
& e i Eaghions ol imotion for
(2) @ simple pendulum using Hamilton’s Principle
(b) a planet orbiting round the Sun using Lagrange’s equations.
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