Clarkson University
ES222 — Strength of Materials
Spring 2007 — Exam III
Wednesday, April 11, 2007

Name: 20 (UATBA <

Student ID No.:

Instructions:

Please check now and make sure your exam is complete. There should be 8 pages (including this
coversheet and 2 formula sheets), with 4 problems.

Read the problems carefully and plan your time so as to gain the maximum number of points.
The exam has 4 problems and is worth 100 points.

Please write neatly and clearly. Show all your work — simply listing answers is not sufficient.
You will be given partial credit for work that leads to a logical conclusion.
Cross out any work that you do not wish to be considered.

The exam is closed book, closed notes. There are important formulas provided on the last 2
pages of the exam. You may not use your own formula sheet.

Calculators are not allowed (nor are they required).

You may remove the staple and/or attach extra pages of work, but make sure that you staple all
the exam pages and extra work pages together before turning in the exam. Missing pages cannot
be accepted after the exam.
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Problem 1. (  points)

A cantilevered beam is loaded as shown below. The reactions at the wall are:
Ry=100kN T M, =400 kNem C
a) Draw the shear and bending moment diagrams. Show your supporting calculations.

b) On the moment diagram, label each section of the curve as constant, linear, or quadratic.
Locate and label any local maxima or minima.
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Problem?2. (  points) _]'f 9 [—L <g 9)3 + ?(9){ 3)‘_} (9)[ )3

The cross section of a beam is shown below. The beam is loaded with a vertical shear force,
V=200 1b.

a) Determine the shear stress, 7, at point a.
b) Determine the maximum shear stress, Zmax.
You must show the numbers you are substituting into the formulas, but you are NOT
/L) required to work out the actual numerical answers for the intermediate steps or for final
answers. )
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Problem 3. (  points)

For the stress state shown below, use Mohr’s circle to determine the following items. Please use
the graph paper on the next page to draw Mohr’s circle.

a) Determine the principal stresses, o,,, and o, , and label on the circle.
b) Determine the maximum shear stress, 7, , and label on the circle.

¢) On Mohr’s circle, label the orientation of one of the planes of principal stress, 6, , and the
label the orientation of one of the planes of maximum shear stress, &; (specify clockwise or

counterclockwise).

Please draw Mohr’s circle on the graph paper provided on the next page. For full credit, on
your circle, label all the necessary stresses and angles needed to solve the problem!
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