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- Statics & Dynamics
(Number of Teaching hours: 80;  Time:3 hrs; Marks: 100)

(To answer five questions, choosing one out of two questions from each unit)

UNIT I: Composition and resolution of forces; parallelogram of forces, Components and resolved parts,
Coplanar forces: Equilibrium of concurrent forces, Triangle of forces, Lami’s Theorem and its converse.
parallel forces. Moment of a force ; Definition, geometrical representation of Moments, Varignon’s
Theorem. Couples ;definition, equilibrium of Couples, Equivalence of two Couples, Resultant of Couples,
Resultant of a couple and a force.

UNIT II: Reduction of coplanar forces, equilibrium of coplanar forces. Friction: laws of statical friction,
laws of limiting friction, solution of problems on equilibrium of heavy bodies (such as uniform rods)
resting on plane surfaces.

Centre of gravity: ¢.g of thin uniform rod, uniform lamina, triangular lamina and lamina in the form of a
parallelogram and trapezium.

UNIT III: Rectilinear motion with variable Laws of forces; Force of repuision varying as displacement,
Motion under inverse square Law, Motion of a particle attracted towards the centre of the Earth. Motion
under other laws of forces, simple harmonic motion; velocity and acceleration , Amplitude, Time-period.
Collision of elastic bodies; direct and oblique impact, Loss of Energy due to collision, impulsive action
between colliding spheres .

UNIT IV: Projectiles; Horizontal Range , Time of flight, Greatest height , position and velocity at any
time, path of a projectile isa parabola.

Rectilinear motion in resisting media on a horizontal plane where resistance varies as (i) velocity, (ii)
square of velocity, (iii) displacement; vertical motion under gravity where resistance varies as (i)
velocity, (ii) square of velocity.

UNIT V: Tangential and normal acceleration on smooth curves, radial & transversal acceleration, motion
on a smooth plane curve such as vertical circles and cycloids.

Impulse and Impulsive force, conservation of linear momemtum. Work done by a force; work energy
equation;op?tential function; conservative forces.
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