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Answer (rll questions of thefollowing

Question 1

(A) Suppose that a particle with mass m is moving

in a vert ical cone with opening angel a as shown

in the f igure. Describe the motion by computing

0 and z using Lagrange's equations.

[25 marks)

(B) Suppose that a disk with mass M is rol l in;

length L and an angle a falpha) As showr

disk is velocity of the disk is co = 0 .

Use Euler-Lagrange's equation to describe

Motion of the disk with constraint

g(y,0, t ) -y -R0=0
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Question 2 [ 25 marks)

(A) Derive Lagrange's equations of motion from the principle of least action using

elementary calculus. Also, demonstrate the conditions under which energy and

momentum are constants of the motion.

(B) For open l ink mechanism, wri te procedure of kinet ic and potential  energies

apply Lagrange's equations of motion and Newton mechanics.
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[25 marks)
Question 3

(A)suppose that a particle with mass m is constrained to move on a cylinder with

centra l forceF=_kr lwherer is theradiusof thebaseof thecyl inder .Descr ibe

the equations of motion by computingz(t) and 0(r) '

(B) consider a pendulum of mass m and length I' which is attached to a support with
^ r ^  . l

mass M which can move along a line in the x-direction. Let x be the coordinated

along the line of the support, and let us denote the position of the pendulum by

the angre g from the vertical from the vertical. Describe the kinetic energy,

potential Energy, Lagrangian and find the equation of motion
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[25 ma'

(A) Support of pendulum has a length b and

mass m are connected with a fixed rotating

disk with radius a and angular velocity rr,r as

shown in the figure. Use Euler-Lagrange

equations to describe the motion of the

pendulum mass,

(B) Two masses are connected with a spring, and each is connected with a

spring to a fixed point. Find the equations of motion, and describe the

motion qualitatively. Solve for the possible angular frequencies in the case

when the masses are equal and the spring constants are equal.  There is no

friction.
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