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1. Consider the sheet-metal shear shown, where each individual part can
be considered to be a rigid-body. Assuming zero friction everywhere:

(a) What is the cutting force at E?

(b) What net force and moment do the cutter’s vertical guides have
to provide? State your answer with respect to D (i.e. use D as
your reference point).
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2. A rigid rod of length L is subjected to a vertical distributed load

q(x) =

[
qo + q1

x

L
+ q2

(x
L

)2
]
.

Find a point force system that is equivalent to the given distributed
load.
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3. The linear elastic bar shown has an inhomogeneous coefficient of ther-
mal expansion α(x) = αo + α1

x
L

, where αo and α1 are given constants.

(a) For the mechanical load shown and an assumed change of temper-
ature ∆T , find R(x), σ(x), ε(x), and u(x).

(b) Neatly sketch each field and label all critical points, slopes, and
intersections.

Assume the cross-sectional area and Young’s modulus are constants.
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