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1. The Rods AB and BC have diameters of 6 mm and 8
mm, respectively. If the 5 kN force is applied to the ring
at B, determine the angle 6 so that the average normal
stress in each rod is equivalent. What is this stress?
(10%)

5KN

2. The two shafts are made of A-36 steel. Each has a
diameter of 25 mm and they are connected using the B

gears fixed to their ends. Their other ends are = T

attached to fixed supports at A and B. They are also B oS
supported by journal bearings at C and D, which
allow free rotation of the shafts along their axes. If a
torque of 500 N * m is applied to the gear at E,

determine the rotation of this gear. (Shear modulus=75 GPa) (15%)

3. If the beam is subjected to an internal moment of M=8 kN -

m, determine the maximum tensile and compressive stress in
the beam. (15%)

L
J, 75 mr% mm

Rl
'/ 75 mm
25 mm

4. Initially, gaps between the A-36 steel plate
(B=29x10% ksi; a = 6.6x107°/°F; v = 0.32)
and the rigid constraint frame are as shown
(Gap in x direction is 0.0025 inches, gap in 'y
direction is 0.0015 inches). Determine the
normal stresses o, and g, in the plate if the

temperature is increased by AT = 150°F.
(15%)
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5. The block is subjected to the eccentric load shown. 150 kN 100 mm

E

Determine the normal stress developed at points A and
B. Neglect the weight of the block. (15%)

6. If the 60-kg man stands in the position shown, &
determine the state of stress at point A on the cross o gﬂ
section of the plank at section a—a. The center of g
gravity of the man is at G. Assume that the contact

point at C is smooth. (15%)

12.5 mm

\
. ~ 300 mm
\"(\,()() mm

Sectiona-a

7. The beam has a rectangular cross
section and is subjected to the
loadings shown. Determine the
principal stresses at point A and ‘ R
point B, which are located just to | 2m | 2m |

10kN

.
NRiE

50mm 50 mm

the left of the 25-kN load. Show the results on elements located at these points. (15%)
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