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Paper –I 
NOTE: Each section having four questions, please attempt two questions from each 
section. 

SECTION-I (4/12: 17,17,17,17) 
Vectors in three-dimensions. Scalar and vector products with applications. Scalar and 
vector triple products. Differentiation and integration of vector functions. Gradient, 
divergence and curl. Differential operators. Application to vector analysis. Composition 
and resolution of co-planar forces. ( , ) Theorem, Lamy’s Theorem, Varignon’s 
Theorem, Moments, couples and conditions of equilibrium under the action of co-planar 
forces. 

 
SECTION-II (4/12: 16,16,16,16) 

Types of forces, Direction of forces of constraints, Equilibrium of three co-planer forces 
and related problem. Center of gravity. Symmetry and Center of mass, Center of mass of 
various bodies. Frictional forces. Laws of friction. Equilibrium of bodies on rough 
surfaces. Principle of virtual work and related problems. 

 
SECTION-III (4/12: 17,17,17,17) 

Kinematics of a particle in Cartesian and polar co-ordinates. Laws of mechanics. Linear 
and angular velocity. Relative velocity. Rectilinear motion with uniform and variable 
acceleration. Simple harmonic motion. Projectile motion. Motion along horizontal and 
vertical circles. Orbital motion. Elliptic orbit under a central force, Polar form of the 
orbit, Apse and Apsidal Distance, Planetary motion and Keplar’s laws. 
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