(20) 1. A point in a loaded body is in a state of plane stress

as shown. Using the eigenvalue method, determine
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the in-plane principal stresses and directions. Show
your work; i.e., give the quadratic equation for the
principal stresses and determine the principal
directions using—the eigenvalue equations. Show
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your final answer on a properly oriented element.
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(20) 2. A point in a loaded body is in a state of plane stress in the x-y plane. At this point,
o, =—40MPa , Gy = —60 MPa, and Txy = —80 MPa.

y
/
(a) Draw a properly labeled sketch of Mohr’s circle and \ x'
use the circle to determine oy, Gy, and Tyy. Show your y'
answers on a properly oriented sketch of the x'-y’
element. 65°
X
(b) Determine the maximum shearing stress at the point in
the loaded body. Show your result on a properly
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3.

An element from a loaded body is shown below. The body is in a state of plane stress.
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From symmetry, it is known that t,, =0. Using the labeled stress components and the

cosine transformation law, determine ¢, and o .
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(5) 4. Briefly explain using words and appropriate sketches why the shearing stress is zero on a
plane of symmetry within a uniform stress field.
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6)) 5. In class, we have discussed “stress” and “strain”, each of which is a tensor quantity.
Briefly state in words the requirements that any quantity must satisfy in order to be a
second order tensor.
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(10) 6. Using words and sketches, describe the difference between shearing strains €xy and yxy. As
part of your explanation, give the simple mathematical relation between these two
quantities. Briefly state why both strains are useful in engineering analysis.
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(10) 7. The stress state at a point in a loaded body is given by oxx = 10 MPa, Gyy = 10 MPa,
6z =10 MPa, 1,,=0, 1y, =0, and 1« =0. Using a 3-D perspective, sketch the Mohr’s
circles for this state of stress and thoroughly describe in words the physical significance of
your _iketch. (Your mark will depend on the completeness of your answer.)
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