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※考生請注意 : 本試題回句 口不可使用計算機

1. A hydr。在en alom exisrs with ilS electrυ n in the n=3 . Thc cIectron ulH..lergoes a trans ition to the n=2 

state. Calculate (a) th~ cnergy of the photυn emitted. (b) ilS frequ~ncy、 and (c l its wavelength. 
(h=6.63x I 0抖 Js) ( 1 5%)

2. Calculatl! lhe atomic pUl;king faclor (AFP) for thc ßCC un i t 、 assum i ng the atoms to be hard 

spheres.( 1 0%) 

3. Draw tbc followìn位 direc ti on vcclors in L' ubic unit cclls. (1 OCYtI) 

[ 1 00] ‘ [1 10] , [ 111} . [- 110] I [-32- 1] 

4. The diffusivity of silvcr atoms in solld 咒 ilv叮 metal is l .!) ;正\0-17 111 2/S at 5000 C and 7.0x 10-13 m2/s at 

10000 C. Calc u l ate 出e act Ívat ion energy (jou lcs pe r mole) lòr the di !Tusion of Ag in Ag in the 

tempcrat叮e range 500 to 10000 C( 1 0%) 

5. A coopcr-n ickd alloy l.:ontains 47wtO~ Cu and 53 wt% Ni and is at 13000
('. Usi ng Fig. 1 and answer 

t h~ fol lowing: (a) Whäl is the weighl rercent of copper in the Iiqui d and so lid phases at tll [s 

temperalurc? (b) \Vhat weight perccnt of this all o1' is liq Ll iJ and what weight percent is soIid?( 10%) 

6. Calculate the number 0 1' sil ico l1 atnnlS pcr cub ic meter. The dC! l1sity 0 1' sillcon is 2.33 g/叩1 3 、 and its 

atom lC mωs is 28 .08 glmol.( 1 0%) 

1. Calculate lhe clectricnl resis li vity 0 1' intrinsic silicon al 300K. For Si at 300K, ni= 1.5x 1 0 1/1 

carriershn" q=== 1.6x 1 0- 1 9(' ， μn=O. 1 35m 2;Vs ， and FI戶O.的8m2門r s( I (以l)

8. A si licon \vafer is dopcd Wilh 1021 ph o叩horlls atoms/m 1. Calcu l a te ( 的 the majority carrier 

concentrati on , (b) the minori ty c加﹒i er COllcentratio !1 I nnd (c) the electricaJ resis tivity of the doped 

silicon at JOOK. Ass lIme complete io ni /Cllion 0 [" the dopant aLoms.( 15%) 

9. Cnlculate the retl ec livity (1 1' ordina ry im: iJ ent I也h t rrom the poli shcd Oat surface of a sili cate g l品S

Wilh a refractive index 0 1" 1.46. (10(%) 

(背面仍有趣日，請繼續作答)
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