ME C85/CE C30 Mid-Term Exam, Spring 2017 Name:

Thursday, March 9, 2017, 3:30-5 PM.

* Write your name at the top of each page as indicated.

* Write all answers in the space provided; continue on the back sides if necessary.
* Do not remove or add any pages.

* For all answers, where appropriate, provide units.
* For time management, plan to spend about 15 minutes on each question.

Good luck!

PROBLEM 1: 20 pts total

The three forces as shown and a counter-clockwise couple of magnitude M = 80 Ib-in. are applied to
an angle bracket. Find the direction (i.e., the angle with respect to the x-axis) and location (i.e., the x-

coordinate) of the pure force resultant, i.e., the resultant force such that the statically equivalent force-
couple combination has a zero couple.
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PROBLEM 2: 20 pts total

A 200-mm lever AB and a 240-mm-diameter pulley are welded to the axle BE, which is supported by
frictionless journal bearings at C and D. A horizontal cord is attached to the pulley, and provides a
tension T that resists rotation of the pulley. With the lever AB in a horizontal orientation, a vertical
force of 720 N is applied at A.
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a- For this situation, what is the tension T? (7 points)
b- Determine the magnitude of the reaction forces at each of C and D. (10 points)
c- Is there anything unusual or of concern about this configuration? Explain. (3 points)

Support your answers with clearly labeled free-body diagrams.
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PROBLEM 3: 20 pts total

For the truss structure shown here, determine the force (magnitude, and whether tensile or

compressive) in members FH and BC of the truss shown when P=35 kN. Support your answers with
clearly labeled free-body diagrams.
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PROBLEM 4: 20 pts total

1. Elastic members AB and
CD are pinned -
(frictionless) at each end, -E A qoq D
and have the same
dimensions. The Young's l P
modulus for member AB
is 75x 10° MPaandfor ~ 0.36 m
CD is 200 x 10° MPa.
These elastic members E

support a rigid member (0 @
BC, which is loaded at ‘

point E by a vertical force lf l l C
P. For this situation, gl B 044 m

calculate the value of the 020m

ratio of the deflection of
point B to the deflection of point C. (10 points)

2 |f P = 2000 N, what is the maximum tensile stress in member AB? Assume AB is flat with a
rectangular cross-section, 20 thick (into page) and 40 mm wide at mid-section, and that the pin
at A fits through a 20-mm (outer diameter) hole in AB. (10 points)
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PROBLEM 5: 20 pts total

1. Find the change in temperature
(same in each cylinder) that will
cause the cylinders to expand just -
enough to fill the 0.02-inch gap. (10
points)

2. If the temperature were then
increased another 50 °C, what would
be the ratio of compressive stresses
generated in part A to part B?

Explain your answer. (10 points) Aluminum Stainless steel
A = 2.8in? A=12in"
E=104x10%psi  E=280X 106 psi
=133%x10%°C a=96X 1076/°C
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