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1. [10%]Rock salt has the crystalline structure of sodium chloride (NaCl), namely in AX structure

type. Answer the following questions,
(1) Is the crystal of rock salt with the face-centered cubic (FCC), body-centered cubic (BCC) or

simple cubic (SC) structure? 2%)
(2) Is the anion packing in the face-centered cubic (FCC), body-centered cubic (BCC) or simple

cubic (SC) structure? 2%)
(3)What is the coordination numbers for the cation and for the anion? 2%)
(4)Can you draw a ufnit cell for the rock salt? 4%)

2. [6%]Answer the questions related to polymer materials in the following;
(1) Is it possible to grind up and reuse phenol-formaldehyde? Why of why not? (3%)
(2) Describe the characteristic of liquid crystal polymer. (3%)

3. [9%]To high-purity silicon is added 10% m™ arsenic atoms.

(1) Is this material intrinsic or extrinsic semiconductor? Which Type? (3%)

(2) Calculate the room temperature electric conductivity of this material. [Hint: carrier mobility
Heis 0.07 m%/Vs and the absolute magnitude of the electrical charge is 1.6 x 10" C].  (3%)

(3) Does the conductivity increase or decrease when this material is heated to 100 "C? Give the
reason for your answer, (3%)
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1. A torsion bar with a diameter of 45mm used in an automobile suspension system has a strain
gauge attached to it at 60° angle from its axis as shown in the figure below. Determine the

torque transmitted by the shaft if the gauge reads 2001 (p=10"%) . The bar is steel with
G=75GPa. (15%)

2. For the simply supported rectangular beam subjected to a concentrated force P at midspan (see

the figure shown below), express the elastic strain energy U =U(P,L,b,h) due to bending.
Show the details of your work. (10%)
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1. A bar AB having two different cross-sectional areas Ay and A, is held between rigid supports

(see the figure shown below). A load P acts at point C. Determine the reactions R, and R, at
supports A and B, respectively, due to the load P, (11%)

2. Determine the bending stress and shear stress at point B on the web of the cantilevered strut at
section a-a (see the figure shown below). (14%) ‘
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