Friday, January 24, 2025 A

EE 362 Electronic, Magnetic, & Opt. Prop. of Mat’ls Quiz 1 (Spring 2025)
Name KEY A

Instructions: Open notes. Place answers in indicated spaces and show all work for credit.

Sulfur in its alpha state (a-S) has a primitive orthorhombic crystal lattice with lattice constants a = 1.0460 nm,
b=1.2861 nm, and ¢ =2.4481 nm (assume they are in x-, y-, & z-directions respectively). Find the atomic
number and weight of sulfur. Then, find the atomic surface density (top face), atomic volume density, and
mass density of a.-S.

From periodic table, sulfur has an:

atomic number of 16, and

atomic weight of 32.066.

# atoms/top = 4 corners (1/4 atom/corner) = 1 atom
asdqs = (# atoms/unit cell)/area = 1/(ab) = 1/[1.046x107 (1.2861x107)]
= asd qs=7.4335 x 10'" atoms/m” = 7.4335 x 10"3 atoms/cm?

# atoms/unit cell = 8 corners (1/8 atoms/corner) = 1 atom
avd.s = (# atoms/unit cell)/volume = 1/[abc] = 1/[1.046x107 (1.2861x107)2.4481x10~]
= avd os = 3.03644 x 10*® atoms/m* = 3.03644 x 10** atoms/cm’

The mass density md of a-S is
mdes = (avdas) (4r.as)/ Na=3.03644 x 10* atoms/cm’ (32.066)/ 6.02214076 x 10%
= md s = 16,168 g/m* = 0.01617 g/cm’

(Oops! Lattice constants must have been for a unit cell bigger than a primitive cell as the density of sulfur is
~2.1 g/em® according to google)

atomic number s = 16 atomic weight s = 32.066

atomic surface density os = 7.4335 x 10'7 atoms/m? = 7.4335 x 10"* atoms/cm?

avd os = 3.0364 x 102 atoms/m*> = 3.0364 x 10* atoms/cm®  mass density o.s = 0.01617 g/cm?




Friday, January 24, 2025

_uwmwu_ _”vmmu_ _”mmN“_ _”mmNH _”mmN“_ _”wmm_ _”mmmu_ EmN“_ _”._ﬂmﬁ _mnmu_ _”mwmu_ Twwwu_ _”mwwu_ _NwN“_ _Hmm“_ SZ0'9¢ZZ 0Z0°eZZ
uossauebQ [uissauua) wnuowal wniAoosow wniAolal4 wniuoyiN wnpiuedoy wniusByusoy | fwnppeiswieq wnuaupsy wnisse wniyog wnibioqess wniugng wnipiojiayiny wnipey wnpuely
bo |l sL || A1 fow ]l 14 [JuN|lud | B || sallm| sH | ug | bs || qaa | i ey || 44

81T LTT o9TT STT vIT £TT ZTT TTT 0oTT 60T 80T /0T 90T S0T 0T £0T-68 88 L8
8T07ZT £86'60C [z86°807] 086'80C 70T £8EVOT 6500 L96°96T 80°S6T TTT6T £T°06T 207981 S8'E8T 8v6'08T 6t'8LT 8TELET SO06'ZET

uopey auneysy wniuo|od yinwsig peaq winijjey Ansisp pleo wnune|d wini| wnjwsy wniuayy uaysbuny winjejuey wniujen wnieg wnisad
ud |[3v |lod i@ lfad | 1L ||BPH | nv |l 3d |l 21 ||sO |29 m || eL | sH eg || so

98 g8 8 €8 Z8 T8 08 6L =74 LL 9/ Sl L €L 2L 99 g6
6T TET ¥06'92T 9LTT 09L'TCT TIL8TT 8I8VTIT YIVZIT 898°L0T 90T 906°Z0T LOTOT 06'86 96°96 906°Z6 ¥ZTT6 z9'L8

uouax aulpoj wnunjag Auownuy uil wnipu| wnjwpe?y 13A(15 wnipe|jed wnipoyy winuayny BENITEEYY pgAlonN 190N wnjuodnz wnpuoss
C)4 | oL |lags |fus |l ul [[pD|[BV | Pd||ud || ny | oL |[OoN | aN || 1Z 1S

S £9 Z5 TS 0s 6t 8t Ly 9t S¥ ¥ £¥ ra 4 TP [4)74 8¢
B6/°EB 06'6/ T/6'87 6l 1£9'C2L ET/'69 8E'99 9trS'E9 £69°'85 £€£6'85 S¥8'99 BEG'YS 966'TS Z¥6'0S 88/t 9567 8/0°0% 860'6E
uojydiay aulwolg wniusjes Jlussly wniuewn wnijjes oz 1addor [942IN jeqod uoy| asauehuep wniwoiyy wnipeuep wniuey| wnipuess wnpjey wnissejod

|| 1g || @ sy @9 |leo |luz|Ind> || IN oD | o |[uAnl 4D || A |l 1L | 2S|led]| M

9¢ Gt .‘\ 143 €€ Zg TE 0€ 6Z 87 LZ 9z 14 ¥z €T fard TZ oz 6T
8V6°6E £St'SE 990°Z¢ ¥.6'0E 980'87 786'9Z SOEvZ 066'2Z

uobuy aunoly anjins nJoydsoyqd uod|Is wnuwn|y wnissubeyy wnipos

w |l D]l s d |l 1S | Iv b || eN

8T LT 9T ST T €T ZT TT

08102 866'8T Y 566°ST L00%T TTI0ZT TI8°0T Z10'6 T¥69

uoaN aulion|4 uabAXQ uaboiyiN uoqledy uolog wniAieg wniyy
aN || 4 O |l N o) q og || 1N

0T 6 8 L 9 S ¥ €

€00V 800'T
wnijay usboipAq
9H H

< T




Friday, January 24, 2025 C

EE 362 Electronic, Magnetic, & Opt. Prop. of Mat’ls Quiz 1 (Spring 2025)
Name KEY B

Instructions: Open notes. Place answers in indicated spaces and show all work for credit.

Iron in its alpha state (a-Fe) has a body-centered cubic crystal lattice with lattice constant @ = 286.65 pm. Find
the atomic number and weight of iron. Then, find the atomic surface density (top face), atomic volume density,
and mass density of a-Fe.

T .4 From periodic table, iron has an:
&

A

Sy S

atomic number of 26, and

atomic weight of 55.845.

\ix

# atoms/top = 4 corners (1/4 atom/corner) = 1 atom
Asdore = (# atoms/unit cell)/area = 1 /a*> = 1/(286.65x1071%)

= asd qre = 1.217 x 10'° atoms/m? = 1.217 x 10'5 atoms/cm?

# atoms/unit cell = 8 corners (1/8 atoms/corner) + 1 atom in center = 2 atoms
avdre = (# atoms/unit cell)/volume = 2/a* = 2/(286.65x1071%)

= avd o.re = 8.4913 x 10?® atoms/m? = 8.4913 x 10?? atoms/cm?

The mass density md of a-Fe is
mdare = (avdare) (Arere)/ Na= 8.4913 x 10% atoms/cm’ (55.845)/6.02214076 x 10*
= md o.re = 7,874,220 g/m* = 7.874 g/cm®

(Yay! From google, the density of iron is ~7.87 g/cm?.)

atomic number fe = 26 atomic weight re = 55.845

atomic surface density are = 1.217 X 10" atoms/m?* = 1.217 x 10'> atoms/cm?

atomic vol. density o.re = 8.49 X 10?® atoms/m? = 8.49 x 10** atoms/cm’ md or.=1.874 g/cm®
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