MULTIPLE CHOICE PROBLEMS (10 Points each)

1. A stepped shaft ABCD consisting of solid circular segments is subjected to three torques as shown in
the Figure. The maximum shear stress, Tyax, in the shaft is most nearly:
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2. For the solid brass shaft shown, G = 17x10° ksi. Thc angle of rotation at section B is most nearly:
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3. The three forces shown are applied to a rigid plate supported by a solid steel post of radius a. What
is the maximum compressive stress in the post?
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4. A cast-iron machine part 1s acted upon by the 3 kN-m couple shown. Knowing that E = 165 GPa,
the centroid is located at C, and neglecting the effect of fillets, the maximum compressive stress in

the casting is most nearly: | 90 mm

(a) 103.5 MPa

(b) 87.4 MPa M :'-;lf'm
(c) 76.0 MPa __
(d) 131.4 MPa 38mm
(e) 99.5 MPa
j 4 \\___
192w 1 5162 ¥ )
- b =l \ < q0 ?'OJB r N7 -)?- LN ) SEe ole) p t’_‘}f‘_ 22 5
D )L:J@ = —— 4+ (1860)(12) = 6000 + 57,2 : ;/ﬁ i 22vmyny
2 N PO o 22 v
i Lo gt _ 309080Y | rieo) 12) T = 160,000 + 398 20O / =&
Lo = IC‘) FAdgy = S5 i CReI(R) ' R . ;L L.
= funmy T 218 9 L TAQ Oan ?zogéf X1D wmm = O, 848 X1D wn
% 1660 (8,022) S /any so00 (©.038) Sl e
e B e == = /6 .07V gy, === = — —7— =—i2l.5Wg
top ~ 7 0,868 xi0™® % ~ ot 6.969 %10~ 6 :

| p— e —— !



5. The maximum bending stress in the simply supported wood beam loaded as shown below is most

nearly:

(b) 9.21 MPa
(c) 4.80 MPa
(d) 4.20 MPa
(e) 3.61 MPa
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6. Point A is deflected downward by a very small increment, 8, in response to the load, P. The
corresponding shear stress in rod BC which has a diameter d is given by:
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7. WORK OUT PROBLEM (40 Points)
The hollow cylinder 4B is bonded to the solid cylinder BC as shown. The cylinders are attached to rigid
supports at 4 and C. Knowing that the shear modulus is 4x10° psi for aluminum, and 6x10° psi for
brass, determinc the maximum shearing stress in cylinder 4B, and the angle of twist at B. The inner
diameter of the aluminum cylinder is 0.25 .
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