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Instructions:

e Do all your work in the exam booklet provided.
Write your name and student ID and lecture section number on the exam booklet.
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Clearly indicate your answer by drawing a box around it.
This is a closed book and closed notes exam.
Schulich School of Engineering calculators are required.

Formula sheet is attached.
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e Answer all parts of all FOUR questions. Each sub-question answer should be clearly

indicated.
Exam duration is 180 minutes.
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Question 2 =2, 13’/3‘,({3‘35 at ||;:;'siti-.m!‘» B and C. Its cross-

A simply supported beam is subjected to two concentrate

section is shown below right. Neglect the effect of stress concentrations.

v o irc beam is made

2.1 [12 Marks) Determine the maximum normal stress due to bending, L?h:i:n::;mcm A of
steel with a Young's modulus of 200 GPa. (Note: your benl g

must be shown).

2.2 [4 Marks] Show normal strain distributions, respectively,
cross-section at C knowing that the material is the same as 2
magnitude of maximum normal strain.
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*3 [4 Marks] The top flange is now replaced by an alloy with a Young’s modulus of 120 GPa and

is perfectly bonded 10 the steel. Locate the neutral axis of the cross-section with
respect to the = ' axis.
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A rigid bar AB 13 welded o a solid cylindrical member BC of radius 15 mm. A load P is applicd at
A with 8 = 907 as shown,
4,1 [10 Marks]Determine the state of plane stress at point K when P=%00 N (illustrate your results
on a representative element K as shown below bottom right).

4.2 [8 Marks] A new load P sesults in a state of plane stress at ff with @, =42MPaand = = GRRITS

in the directions shown on element /1 (bottomn left). Determine the principal stresses
and their orientation.

4.3 [2 Marks] If an additional centric tensile load was applicd at B on the cylindrical m
would the maximum in-plane shear stress, Tra (choose only onc):
a) increase
b) decrease
c) stay the same

Show your work in your exam booklet.
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