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1. Given that the coefficient of expansion for Al is 25x10°°C ! and that for SiC is 4.3x10°C"', predict which
material has the higher melting temperature. Why?(5%)

2.  What are the planes of highest density in FCC and BCC? What are the directions of highest density within
these planes? (5%)

3.  Why are FCC metals more ductile than BCC metals? (5%)
4.  Discuss the differences between edge and screw dislocations? (5%)

5. List the dominant charge carrier(s) in each of the following semiconductors? (10%)
A. Intrinsic GaAs

Si doped with P (at low temperatures)

Ge doped with P (at high temperatures)

GaAs doped with Zn (at low temperatures)

CdTe doped with anything (at high temperatures)

moaw

6. Ann-type semiconductor is known to have an electron concentration of 3x10'¥ m™.  If the electron drift
velocity is 100 m/s in an electric field of 500 V/m, calculate the conductivity of this material. (10%)

7. What is the difference between atomic structure and crystal structure? (10%)

8.  Calculate the number of vacancies per cubic meter in gold at 900°C. The energy of vacancy formation is
0.98 eV/atom; the atomic weight and density for Au are 196.9 g/mol and 19.32 g/cm’, respectively. (10%)
hint:

Boltzmann’s constant k = 1.38x10% J/atom-K = 8.62x10”° ¢V/atom-K
Avogadro’s number N = 6.023x10?* atoms/mol.

9.  (a) Compare interstitial and vacancy atomic mechanisms for diffusion. (b) Briefly explain why
interstitial diffusion is normally more rapid than vacancy diffusion. (10%)

10. Please describe the characteristics of free energy vs. composition curve for the binary solid solution. (14%)
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(1) Fick 25— L8 E RE (steady state)iRAVTFEY  BIIREERE TSI EML ?
(A) B5fE (B) ERE () BE (D) B

(2) TIHTERIE LILJ7(FCC)EA AR (Twining plane) ?
(A) {112} (B) {110} (O) {111} (D) {100}

(3) ¥EAE HCP (hexagonal close-packed) §44% @ H c #hifd a $iE < LEGS
(A)1.88 (B)1.63 (C)1.59 (D)1.56

(4) K& EREZ TREHI(edge dislocation) & B (AITEERFS ?
A BR OBE O

(5) WEmaTHYERISHEE T (repeat unit) B FEIERT 4L - T?Uﬁ%ﬁ%ﬁs‘%ft(crystallizﬁtion) ?
(A) polyethylene  (B) polypropylene  (C) polystyrene (D) polyvinyl chloride

(6) MRS A BRBEIR AR ?
(A) temperature change  (B) concentration gradient
(C) mass change (D) chemical potential gradient

(7) T O T A A E R RS LR 7
(A) Differential scanning calorimeter  (B) X-ray diffraction
(C) Infrared spectrometer (D) Mass spectrometer

(8) MEVEERRASY - BRERZEHEELRESHT
(A) & B Em © B D) BEEESHERMLER




