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Problem 1 (10 Points)
Circle the correct answer for each of the folloWINE Sentences;

1) Modulus of rigidity is: -
a) A eomeﬁfcal property
b) A material property
¢) The slope of the o-¢ldiagram wit
d) None of the above
e) Allof th)é\above

2) Statically indeterminate mem
a) ber of reactions greater
b) Number of reactions greater than number 0
¢) Number of reactions greater than
d) None of the above

e) All of the above
3) If a material expands freely due to heati

a) Thermal stressZ-~—
b) Compressive ss:e/}s;»
c) No stress
d) None of the above
e) All of the above
4) Principle of superposition is applied for:

a) Small defory{ation analysis
b ermi iafly loaded members

¢) Materials within the linear-elastic behavior
None of the above
e) All of the above
5) Ductility is:
a) A property of materials that show larg
b) A property of materials that show minim:
¢) The opposite of brittleness -
d) None of the above

e) All of the above

Fill your final answers in the table given bel

hin the linear elastic region

bers are those having:
umber of equilibrium equation\s'
fitompatibility equations

ng, it will develop:

Vi
¢ deformation before fracture
al deformation before fracture

ow:

numbetof equilibrium and compatibility equations
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Problem 2 (30 Points)
port a 180-kN load g . e
the rigid cap as shown. Each post has a

4 has a modulUs Of elagy
E=
jength of 150 mpy, det;yrmmzo GPa. The original length of post B is

Posts A, B and C are used to sup
cross-sectional area of 500 mm? an
170 mm, whereas posts A and C have 2

a) The force in each post.

b) Change in length for each post. Im
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Problem 3 (30 Points)

Aluminum and steel rods are fixed supported at A and B reg

' ‘ pectively, At g ith

no external l.oads applied, a 0.5-mm gap exists between the ends ofythe t:); r:)éesnisesrﬁ;ﬁ (?Aot S)l;r:ri tlene

when the temperature reaches 93°C and a 50-kN force is applied, determine: =
a) the normal stress in the aluminum rod ’ '

b) the change in length of the aluminum rod.
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Problem 4 (30 Points)

The@ucular shaft (ABCDE) is subjected to concen
distributed torque (over region BC only) as shown. Thes

trated torques (at B, C, D, and E) and uniformly

rigidity (G) of 75 GPa. haft is fixed supported at A and has a modulus of
L60 G2 5. 6k,
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a) Draw the internal torque diagﬁm. ( Th =3 30 HMw
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b) If the material of the shaft has an allowable shear stress of 150 MPa, determine the required diameter
of the shaft. B G o
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¢) If the angle of twist of end E relalive to end A is limited so that it does not exceed 0.05 rad, —l/
determine the required diameter of the shaft. - ke
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d) Ifeight bolts, each h i
base of the shaft to r?gsi: (\i::?eie‘;g—;%}*m and a failure stress of © 51 =200 MPa, are used to fix the
center of shaft to the center o ; ; s shown below, determine the smallest radial distance p from the
_ each bolt so that the bolts will not fail. Apply a factor of safety of F.S

30-mm-diameter
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