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1. [14 Points] Refer to Fig. 1. Athm—walled cylindrical pressure vessel of radlus r and
thickness t is subjected simultaneously to an internal gas pressure p and a
compressive force F applied at its ends. What should be the magnitude of the force

F in order to prodﬁce a state of pure shear in the wall of the cylinder at point A?

(a) 2mpr? (b) 3mpr? (c¢) 2nrt (d) 3nrt () None of above

You must show your derivation process to receive full credit.

Fig. 1

2. [14 Points] Refer to Fig. 2. The compound beam segments are connected by a
smooth roller contact at the location shown. A vertical load P (of magmtude P)is
applied at the location shown. The flexural rigidity EI is constant. Answer the
questions below: R |

(1) What is the reaction moment at the fixed support A: (a) %PL ®) %PL
(©) PL (d) 3PL (e) ZPL (f) None of above
(2) What is the reaction moment at the fixed support B: (a) %PL (b) -EPL

(c) %PL (d -;-PL (e) -;—PL (f) None of above

You must show your derivation process to receive full credit.

Fig. 2
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3. [14 Points] Refer to Fig. 3. The column is supported at B by a support that does

not permit rotation but allows vertical displacement. The flexural rigidity EI is
constant. What is the critical load P..?

2EI 2E1 2E] 2E] 2]
(2) 1;,,2 ® 1_t7L2 (©) Tfu.z (d) nst © #Lz (f) None of above

You must show your derivation process to receive full credit.

" Fig. 3

4. [14 Points] Refer to Fig. 4. The rubber block is confined in the U-shape smooth rigid
block. If the rubber has a modulus of elasticity E and Poisson’s ratio v, what is the
effective modulus of elasticity of the rubber under the confined condition?

@ = b

- You must show your derivation process to receive full credit.

::5,2 ©) 12__5; (d) Ti? (e) None oif above

P

Fig. 4
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5. [18 Points] Refer to Fig. 5. What is the value of a for which the maximum positive
moment has the same magnitude as the maximum negative moment? The flexural
rigidity EI 1is constant.
(a) 0.236L (b) 0.414L (c) 0.5L (d) 0.646L (e) 0.75L (f) None of above
You must show your derivation process to receive full credit.

Fig. 5

6 [14 Pomts] Refer to Flg 6. What is the torsional strain energy stored in the tapered
rod when it is subjected to the torque T? The rod is made of material having a

modulus of rigidity of G.

9T2L 9TL 7TL 7T3L 91312 ;
(a) 241 (19)36 (b) 241(1)3G (c) 247(rg)*G () 24n(rg)*G (e) 241(ry)4G (D None' of

above
You must show your derivation process to receive full credit.

Fig. 6
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7. [12 Points] Conipare ductile materials and brittle materials in terms of their behavior
in a tensile test. What are the main differences between them, and how do these
differences influence engineering design? You must answer this question in English.




