CONCORDIA UNIVERSITY

FACULTY OF ENGINEERING AND COMPUTER SCIENCE

DEPARTMENT OF MECHANICAL ENGINEERING

Mechanical Analysis
(ENCS 245 Winter 2008)
Final exam
	· Read carefully all questions

· Write all the steps you need to find the solution, including the figures
· Define clearly any coordinate system you use

· Please do not write in red (colour used for correction)
· Everything which is not readable will not be corrected


Problem 1 – Statics of particles
Collar A of mass m can slide on a frictionless vertical rod and is attached as shown to a spring. The constant of the spring is k and the spring is unstreched when h=ho. 
When the system is at equilibrium compute h in function of the given parameters (is enough to give the equation h has to satisfy).
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Problem 2 – Distributed forces
Compute the forces and momentum in A if the system is in equilibrium
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Problem 3 – Virtual work
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A vertical force P is applied in B. Compute the angle   knowing that the system is at equilibrium.  Neglect the mass of the parts AB and AC.
Note: if the angle  =0, the spring with spring constant k is at rest
Hint: it is not necessary to give the value of  explicitly. It is enough to give the equation the angle   has to satisfy.

Problem 4 – Kinematics of rigid bodies
[image: image4.jpg]



A L-shaped arm BCD rotates about the axis DC with a constant angular velocity 1 . Knowing that the disk rotates about BC with a constant angular velocity 2 , compute the velocity of a point A on the surface of the disk (attached to the disk). 
Hint: The coordinate system xyz is not a fixed one !
Problem 5 – Kinematics and Dynamics of particles
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A spring AB of constant k is attached to a support A and to a collar of mass m. The unstretched length of the spring is l. 

Knowing that that the collar is released from rest at x=xo and neglecting friction between the collar and horizontal rod, determine the magnitude of the velocity of the collar as it passes through point C.
Hint: Following integral can be useful:    
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Problem 6 - Dynamics of a rigid body
A pulley of mass M is mounted on a friction less axe O. A mass m and a spring k are fixed to the pulley as shown (the bar AO has no mass).
Give the equation of motion of the system (i.e. give a differential equation that   has to satisfy)
Note: if no mass is suspended and the system is at equilibrium, the angle  =0.

Hint: it is not necessary to give the value of  explicitly. It is enough to give the differential equation the angle   has to satisfy.
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