DEPARTINENT OF MATHLIGATICS, AHIVADU BELLO URIVERSITY, ZARI .
FIRST SCMESTER EXAMINATIONS 2024/2025
IMATH308- Analytical Dynamics Time allowed: 3hr.
Instruction: Answer any four{4) Questions

. () A particle starts from the origin and the components of its velocity parallel to the axcs
of coordinates at time t are 2t 4+ 3 and 4¢. Find the path and the position of the particle
when it is moving in direction equally inclined to the axes .

(b) Four uniform rods are freely joined at their extremities and forme;i ar.parallelogram
ABCD which is suspended by the joint A and is kept in shape by a string AC. Prove that the
tension on the string is equal to half the weight of the four rods.

. (a} Obtain the tangental component gl' velocily of a particle moving along a plane curve.
(h) !f *h~ radiz] and transverse velocities of a particle are always proportional to each
other, show that the equation to the path is eauiangular spiral.

(a) Obtain the rotational kinetic energy of a rigid body.

(b) A cube with one corner fixed is moving under no external forces, if w4, Wy, w3z are the
angular velocities about the three edges meeting at a fixed corner, prove that w® +
w,? + w4? is constant.

Obtain the general expression for the kinetic enargy of a dynamic system

{;i- A bead slides on a wire in the shape of a cycloid described by equationsx =
a(@ —sinf),y = a(l +co0s0),0< 6 s 2. Calculate its kinetic energy.

(b) Using Lagrange’s equation, icvl:ntain an equation of motion for a simple pendulum.

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