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Exam #3 November 9, 2000 Name
24-261 Statics Section

This is a closed book examination. Useful formulas may be found on the final page.
Notice that most of the credit is for the first three problems. Solve those problems to the
best of your ability before you consider trying problems 4 and 5.

1. (20 points) The solid steel shaft
shown has a diameter of 4” and is

subjected to the three external 25 in 15in
twisting moments (each in Ib-in).

(1) Determine the shear stress at vad
the surface of the shaft at a (A (B (C
cross-section 6 to the left of N ' a
point B. 800 500 300

(11) Assume the rotation ¢ of the
cross-section at B is zero.
Determine the rotations at the
cross-sections A and C. 7
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[image: image2.png]2. (30 points) The beam shown is 200 Ib 2000 1b in
cantilevered at the right end. Determine the ¢

support reactions. Then, draw the shear [ (’-‘-

force and bending moment diagrams =

labeling key points so that values are all Sin 10in 5in
clear. What are the maximum and minimum +“——>< »>< >

bending moments?
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3.(30 points) The steel shaft shown is fixed
atends A and D. All dimensions are in cm.
The diameter of ABC is 2 cm and the

diameter of CD is 4 cm. A twisting D
moment of 300 N-m is applied in the
direction shown at the point B, a distance of
10 cm from the left end. 7

\\\ 7.
(1) Determine the reactions at the TA O

ends A and D.

(11) Consider the cross-section half
way between B and C. Find
the shear stress at a radial

distance of 0.5 ¢cm from the O s Te = —T)
center line of the shaft in this S,\K—— G s -
cross-section. 2 T

(11i)  Determine the rotation ¢ of . ;7 e 7// ¢ = "7y £ 300
the cross-section at C. VA ( [ SN
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