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1. True or False, Fill in the Blank (NO justifications required!). [3 pts
each].
(d)(@ or False: A conservative mechanical system is in an equilib-
rium state if and only if its potential energy is stationary.
(b) True or {Falsg) In beam bending, the delta function is used to
represent any applied point moments along the length of the beam.

(c) True or ! The govermng dlfferential equation for the tension-
compression bar is d.ﬂ( EfY) + b=

(d) A point mass moving in the (x, y)- plane is acted upon by a conser-
vative force whose potential is given as 1! (L ). The force acting _

on the mass is F = 2(6/"{)/2)( il 9’/[”‘/)/‘/ (‘T

(e) True or @ Given a built-in beam at x = 0, the appropriate
boundary conditions are v(0) = v""(0) =0

(f) True or @Ta use bvp4c in MATLAB, a problem must first
be converted to 2nd order form.

(g) The (scalar) dimensions of the matrix A in the equation & =

[1/L]|Au are M__ rows and X MO s,

(h){ Tru or False: A linear elastic cube with side length ¢ mm under

7 pure shear state of loading 7,, = 4 N/mm? and deformation
vy = 0.001 has stored elastic energy W, = 2 x 107%¢* N - mm.

(i) True or(Falsg? The potential energy associated with a dead-load
force is —5 PA.

6] - or False: Consider a force F(t) = F,t acting at a point on
arrelastic bar that moves with velocity v(t) = v,t where F,, v, are
given constants. The power of the load is v, F,t*
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2. A slender metal band with constant FI, GJ, and %AG, as shown, is
subjected to a force P. Find the horizontal deflection at the point
where the load is applied using conservation of energy.
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3. Consider an elastic bar with length L and constant AE that is subjected
to a point force at z = a. Find u(zx).
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