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1. The round elastic bar shown below is subjected to a constant dis-
tributed torque t, over a portion of its span.

(a) Find the rotation of the bar as a function of z.

(b) What is the rotation of the bar at z = a/2?

Assume (GJ is constant.

! a ! L-a !

2. Shown is a thin composite rod with dimensions as shown. The inner
core is made of a nonlinear elastic material whose constitutive response
is given by 0 = E,23%. The outer material is made of a linear elastic
material whose constitutive response is given by ¢ = Fse. The end of
the rod is to be attached to a winch and displaced an amount A. How
much force will be required?

A
I

Winch

Cross-section
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3. A thin metal ring with square cross-section is heated so that it ex-
pands and can be slid over a greased rigid rod with diameter D;; note
Dy > Ds,. The ring is then allowed to cool down to room temperature.
Assuming that the ring is linear elastic, find the pressure between the
ring and the rod.

Room Temp.

Heated

Room Temp.




