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ME 323 - Mechanics of Materials
Exam#1
Date: July 3, 2014 Time: 11:00 — 12:00 PM (in class)
Location: ME 1130
Instructor: Nasir Bilal
Instructions:

Begin each problem in the space provided on the examination sheets. If additional space is required,
use the extra paper provided.

Work on one side of each sheet only, with only one problem on a sheet.

Please remember that for you to obtain maximum credit for a problem, you must present your solution
clearly.

Accordingly,

® coordinate systems must be clearly identified,
* free body diagrams must be shown,

= units must be stated,

= write down clarifying remarks,

= state your assumptions, etc.

If your solution cannot be followed, it will be assumed that it is in error.
When handing in the test, make sure that ALL SHEETS are in the correct sequential order.

Remove the staple and restaple, if necessary.
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July 3, 2014
PROBLEM #1 (30 points)

The beam CDE is supported by a pin E and a rectangular tension bar BC also connected to CDE by a
pin at C as shown in figure. The loads acting on the beam are shown in the figure. The tension bar BC
is to be made of structural steel with a yield strength of g, = 36 ksi, while pins at C and E are to be of
high-strength steel with a shear yield strength 7, = 48 ksi.

a) If the factor of safety with respect to yielding is FS = 3.0, and the width of member BC is
w = 1.5 in., determine the required thickness, t, of the tension bar BC.

b) The pin at point C is in SINGLE shear and the pin at point £ is in DOUBLE shear. Determine
the required pin diameters at C and E for the factor of safety FS = 3.3 for shear yielding.
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July 3, 2014
PROBLEM #2 (30 points)

A cylindrical rod element (1) is connected to another cylindrical rod element (2) at point C, and both
elements are attached at the other end to fixed wall as shown in the figure. A load P is applied at node
C. The temperature of element (1) is INCREASED by AT, while the temperature of element (2) is
NOT changed. Data for the problem are provided in the figure. Determine:

1. the internal forces in elements (1) and (2).

2. the stresses in elements (1) and (2)

3. the horizontal displacement u. of point C.
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July 3, 2014
PROBLEM #3 (40 points)

Two solid steel shafts are connected by the gears shown in figure. The shear modulus for each shaft,
G = 11.2 x 10° psi and the allowable shearing stress is 8 ksi. Determine:

1. the largest torque T, that may be applied to end A of shaft AB and,

2. the corresponding angle through which end A of shaft AB rotates.

rigid gear C 36in.
M ¢ b
X r.=245in. ( E »l« d, =lin. fived wall
— (2J
support bearings S D¢ T
ry = 0.87in. | d =075in.
SoluH on ¢ = —>
— — B 1 AT
L
rigid gear B |
24in.
l 2-
C‘Z) ——

D)



CDMPAHHI:“*/V;

o — Y
& P o
493 = -2.% &,
Part > Max torgue .
Ti=TTe
—‘D:."- Y = 16 l
J <d43
LROOD — __Lé_l_
~ Co.'-}'5'33

= |"To = €63 |b-in




For shaft=z ! —

(2. T = Booo KL
\ 6

To= 56| lb-n

’W\e Wi x '|"b"1‘4€- -HM-{' ¢ ouldl be ﬁP’JJ‘é’A
i< +he swmaller vaune o_f- .

To = 561 lb-w

—avt (& ‘-
anﬂ\e a.[- YDH""DV\ 494 C

—

561) (2
_(__é_lL_La Q,@csé)__)Qp_.;@

1\ 2 x16® W2 xid x.'E.

Py =-0.| 821- yad

=—10. 4¢3 d@.




	Page 1
	Page 2
	Page 3
	Page 4
	Page 5
	Page 6
	Page 7
	Page 8
	Page 9
	Page 10

