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L.~ A hydrogen atom exists with its electron in the n=3. The electron undergoes a transition to the n=2
state. Calculate (a) the energy of the photon emitted, (b) its frequency, and (c) its wavelength.
( h=6.63x107"" Js) (15%)

2. Calculate the atomic packing factor (AFP) for the BCC unit, assuming the atoms to be hard
spheres.(10%)

3. Draw the following direction vectors in cubic unit cells. (10%)
(100] » [H10] « [112] » [-110] » [-32-1]

4. The diffusivity of silver atoms in solid silver metal is 1.0x10™"7 m?/s at 500°C and 7.0x10™"* m¥s at
1000°C. Calculate the activation energy ( joules per mole) for the diffusion of Ag in Ag in the
temperature range 500 to 1000°C(10%)

wn

A cooper-nickel alloy contains 47w1% Cu and 53 wi% Ni and is at 1300°C. Using Fig.| and answer
the following: (a) What is the weight percent of copper in the liquid and solid phases at this
temperature? (b) What weight percent of this alloy is liquid and what weight percent is solid?(10%)

6. Calculate the number of silicon atoms per cubic meter. The density of silicon is 2.33 g/lem’, and its
atomic mass is 28.08 g/mol.(10%)

/. Calculate the electrical resistivity of intrinsic silicon at 300K. For Si at 300K, n=1.5x10"
carriers/m’, q=1.6x107°C, 11,=0.135m% Vs, and 1y=0.048m*/Vs(10%)

8. Asilicon wafer is doped with 10*! phosphorus atoms/m’. Calculate( a) the majority carrier
concentration , (b) the minority carrier concentration , and (¢) the electrical resistivity of the doped

silicon at 300K. Assume complete ionization of the dopant atoms.(15%)

9. Caleulate the retlectivity of ordinary incident light from the polished flat surface of a silicate glass

with a refractive index of 1.46. (10%)

| (B & V34 AL B S L )




e 194 B 2 o kB — OO % £ & 4 514 4 £ S

5 i,r.m‘—??n,ly‘ . - Lol —1— {];_,"“_ Z (;l_,r;

< Seg T
NUIELTY - BRI LR S el

BalfiH - B ARG

¥iBUe - 0220 - @HX - 2

N FEFER  ARE U7 OF T EREM

Fig.(1)
Composion (8% Mil

0 20 40 &0 a0 100
1600 T Y T [ Y l T I T =
=~ 2800
1500 }—
Lwguid 1453%C

i )
]qw b~ “ /

2400
1300 — YA

1200 = / 7 . ~| 2200

P
1100 r// 2000
1085°C
1000 ! I 1 ] |
0 20 40 &0 B0 100
{Cy) Comeositgn (i Ni) {Nv)

Temparsbers [°C)
.\

L |
Tempersture (*F)




