FINAL EXAM SOLU
TIONS, TAM 202 Sping, 2001. Solutions by Ying Wang

1) (20pt) Uniform plate ADEH with mass m is connected to the ground with a ball and socket jomt at A.
It is also held by three massless bars (IE, CH and BH) that have ball and socket joints at each
end, one end at the rigid ground {at I, C and B) and one end on the plate (at E and H).

In terms of some or all of m,g, and L find the reaction at A (the force of the
ground on the plate) and the three bar tensions Trg, Ton and TpH.
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2) (20 pt) The uniform solid linear elastic beam ABC has a rectangular cross section with sides @ and 6. 1t
has moduli E, G, and v. A vertical load F is applied halfway along its total length of 2¢. Answer
the questions below in terms of some or all of a,b,E,G, v, F and {.

a) What is the maximum tensile stress and where does it occur?
b) What is the deflection at C?
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Partial credit if you és ” ;
i) Find the reactions at A. v
ii) Find V(z) and draw a shear force diagram.
iii) Find M (z) and draw a bending moment diagram.
iv) Find o/(z).
v) Find u(z) and neatly draw the deflected shape.
Though you don't need to do these if have got the
correct answers to (a) and {b) above by reasoning
that does not depend on them.
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3) (20 pt) Stamp machine: Pulling on the handle causes the stamp arm to press down at D. Neglect gravity
and assume that the hinges at A and B, as well as the roller at C, are frictionless.

Find the force N that the stamp machine causes on the support at D in terms
of some or all of Fy,w,d, ¢, h, and s.
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4) (20 pt) Torsion bar. The uniform solid round Lmear elastic DAr Al DS IBAILS 7 Al IwugLl £ L Las
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elastic moduli E, G, and v. Right next to the bearing at B the rod is attached to a very stiff
(modeled as rigid) bar CD with length w. You can neglect the distance BC. You can assume
that the total rotation of the shaft end at C is small (< 1).

In terms of some or all of £, r,w, E,G,v, and F find the deflection of the point
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5) (20 pt) A uniform linear elastic bar with a solid square cross section and length £ is welded between two
rigid walls at room temperature in a stress-free state. The bar has thermal expansion coefficient

.

a) What is the compression in the bar when the temperature is raised AT?
Answer in terms of some or all of E,G, v, a, AT, ¢, and a.
b) What temperature rise AT will cause the bar to buckle? Answer in terms of

some or all of E, G, v, ¢, ¢, and a.
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