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	CO
	K Level
	Qn
No.
	Question
	Mark

	                                                                SECTION – A                           (10   1 = 10 Marks)
ANSWER ANY 10 QUESTIONS OUT OF 12

	CO1
	K1
	1
	Define: Holonomic constraint.
	1

	CO1
	K2
	2
	Define: Workless constraint.
	1

	CO1
	K1
	3
	State the Lagrange’s equation for a holonomic system.
	1

	CO2
	K1
	4
	Define: Ignorable coordinates.
	1

	CO2
	K1
	5
	State Brachistochrone problem.
	1

	CO2
	K2
	6
	State Hamilton’s principle.
	1

	CO3
	K1
	7
	Write Euler-Lagrange equation.
	1

	CO3
	K2
	8
	State Hamilton-Jacobi theorem.
	1

	CO4
	K1
	9
	Define: Liouville’s system.
	1

	CO4
	K2
	10
	What do you mean by canonical transformation?
	1

	CO5
	K1
	11
	Define: Symplectic matrix.
	1

	CO5
	K2
	12
	Define: point transformation.
	1

	SECTION – B (5  5 = 25 Marks) 
ANSWER ANY 5 QUESTIONS OUT OF 7

	CO1
	K3
	13
	State and prove the principle of virtual work.
	5

	CO2
	K3
	14
	A particle of mass m is suspended by a massless wire of length r = a + b cost (a > b > 0) to form a spherical pendulum.  Find the equations of motion.
	5

	CO2
	K3
	15
	Find the differential equations of motion for a spherical pendulum of length L.
	5

	CO3
	K3
	16
	Derive the r equation and  equation of Kepler problem.
	5

	CO4
	K3
	17
	Find the stationary values of the function f=z subject to the constraints: 1=x2+ y2+z2–4= 0, 2 = xy – 1 = 0.
	5

	CO5
	K3
	18
	Apply Hamilton-Jacobi method to simple mass-spring problem.
	5

	CO5
	K4
	19
	Show that the set of all canonical transformations form a group.
	5




	SECTION – C (4  10 = 40 Marks) 
ANSWER ANY 4 QUESTIONS OUT OF 6

	CO1
	K3
	20
	If F is a conservative force, show that its work done in moving around any closed path is zero.
	10

	CO2
	K4
	21
	Derive standard form of Language’s equation for a nonholonomic system.
	10

	CO3
	K4
	22
	State and prove Hamilton’s principle. Derive the solution of brachistochrone problem.
	10

	CO4
	K4
	23
	Derive Euler-Lagrange equation.
	10

	CO5
	K4
	24
	State and prove Stackel’s theorem.
	10

	CO5
	K4
	25
	Show that the transformation Q = log(sin p/q);  P = q cot p is canonical, and hence obtain the four major types of generating functions associated with this transformation.
	10
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