[image: image1.png]STRENGTH OF MATERIALS I Name-Surname:

Final Exam, 13th January 2013

QUESTION 1. The center post B of the assembly
has an original length of 124.7 mm whereas posts A
and C have a length of 125 mm. If the caps on the
top and bottom can be considered rigid, determine
the average normal stress in each post. The posts
are made of aluminum and have a cross-sectional

area of 400 mm?2 (Eal = 70 GPa). N
QUESTION 2. The solid steel shaft DF has a
diameter of 25 mm and is supported by smooth 800 kN /m

bearings at D and E. The shaft is free to turn in its
support bearings D and E. It is coupled to a motor
at F, which delivers 12 kW of power to the shaft
while it is turning at 50 rev/s. If gears /4, B and C S LW 12k
remove 3 kW, 4 kW and 5 kW respectively, ¢, =35 G Pa T e 25 mm '

(a) Draw the internal torque diagram.

(b) Determine the maximum shear stress
developed in the shaft within regions AB,
BC and CF.

(¢) Determine the angle of twist of A with
respect to F.

QUESTION 3. The beam shown in the figure is
subjected to a uniformly distributed load, w.

(a) Draw the shear and moment diagrams.

(b) Determine the largest uniform distributed
load w that can be supported so that the
bending stress in the beam does not exceed
Callow = 5 MPa.

QUESTION 4. If the resultant internal moment
acting on the cross-section of the aluminum strut
has a magnitude of M=520 N.m and is directed as
shown.
(2) Determine the maximum compressive and
tensile stresses on the cross-section.
(b) Find the location of the centroid and

determine the orientation of the neutral axis.
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If  AB=0.5m, BC=.75m, CF=1m   A/F=0.0207 rad=1.19 deg
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