Bai tap chwong I

Cau 1. Ve tat ca cac mit d6i xang (phan xa guong), cac truc
dol xang cua 1 0 1ap phuong
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Cau 2. Pién vao cac 0 trong bang sau

Mang lap phuong

P I F
Canh cua 6 don vi a a a
Thé tich cta 6 don vi as as as

S6 nlt mang c6 trong 1 6 don vi

Thé tich cta 6 nguyén to

S6 nit mang c6 trong 1 don vi thé
tich

S6 nat 1an can gan nhat (S phéi tri) | ...

o cach gitta cac nat lan can
‘%‘Q\\\Qa

https://fb.com/tailieudientucntt
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Ve vl Ve e

P (Primitive) | (Body)
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Cau 3:X4c dinh chi so ciia chiéu ciia dwong thang di qua hai
nat 100 va 001 cua mang lap phwong P.

Chiéu ctia mot dudng trong mang c6 thé
xdc dinh biang cach vé dudng song song
vdi dudng do qua goc.

Chi s6 Miller cia dudng la toa do cia
di€m dau tién ma dudng di qua.

Néu toa dd cua diém dé 1a u, v, w thi
chiéu cua dudng sé 1a [uvw].

Theo quy uéc, ngudi ta dung rdp cdc s6 nguvén nhé nhdt.

[VaVa 11,1 1 2] va [2 2 4] chi cdc chiéu tuong dudng, nhung ngudi ta
dung [1 1 2].

Cdc chi s6 Am dudc viet véi dau ngang G trén dau.

_ https://fb.com/tailieudientucntt
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Cau 3:XAc dinh chi so ciia chiéu ciia dwong thang di qua hai
nat 100 va 001 cua mang lap phwong P.

Gial

- Qua O ta ve 1 duong thang d song
song véi duong thang qua hai nat 100
va 001

- buong thang d sé qua nat hay nit
Vay chi s0 Miller ciia duong di qua
hai nut 100 va 001 1 hoic .
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Cau 4:X4c dinh chi s6 Miller ciia mat di qua cac nat 200, 010,
001 cua mang lap phuong P.

Vi tr1 cia mot mat duge xdc dinh bdi 3 diém ma mat dé cat
3 truc toa do. 7

Cach xac dinh chi s6 Miller cho mat :

- biéu thi do dai tir goc toa do dén cdc

oiao di€m dé theo don vi cia thong s6

mang : A, Bva C. v
- lap nghich ddo

- quy dong mau so6 . Gid thit mau so

chung nhé nhat la D. X Xy 7
- cdc sO nguyén E+E+E=l

h=D/A., k=D/B va 1=D/C
1a cdc chi s6 Miller cia mit va dude ky
hiéu bang (hkl).

hx+ky+1z=D

D=hA=kB=1IC

https://fb.com/tailieudientucntt
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Gial
- Do mit cit cac truc toa do tai cac nat: 200, 010, 001 .
-Lap nghich dao va tim ra hk,|

E:E:E:E:I:E:-l:g:g =h=1k=2,1=2

- Chi s6 Miller cua mat: (122)

https://fb.com/tailieudientucntt
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Cau 5:Xac dinh chi s6 Miller ciia cdc mat song song véi truc Oz va cat mit
xQy theo cac duong nhu ¢ hinh 1. a, b va c la cac vecto tinh tién co so. Rut ra
nhirng két luan.

Giai
- Do miit chi cit truc Ox, Oy = A = ma; B = nb;C = oo.
- Lép nghich dao va tim h.k.I:

11

1
:gznb:ma:(];"h:nb,k =ma,l =0

111
] A'B'C a nb
= Chi so Miller cia mat: (nb ma 0).

................................................................

https://fb.com/tailieudientucntt
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CAu 6:V& cac mit (110), (212), (001) va (120) cua tinh thé 1ap phuong

Giai
O day chi giai mot trudong hop do6i véi mat (110), cac tredng hop con lai A 5
twong fr. ,
Mit (110)=>h=1,k=1,l = 0. : // '
D §rdi f1o1)
r’E: 1 ST/ (101). :
D A=D /9 a
1==1=1B=D 3/;,’/
p lo-w -V
\¢ x ¥

Tachon D =1.Vdy A =1; B = 1;C = o = Toa dd clia cc giao diem ma
mat phang cat cac truc Ox, Oy, Oz lan lwgt 14 100, 010, oo.

https://fb.com/tailieudientucntt
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Cau 7: Chung minh trong hé 1ap phuong khoang cach d,, gitra hai mat cé

chi s6 Miller (hkl) bang: 4 a
Rkl —
VRZ+ k2 +1°
Goiv: Mat%jgwgmgtoagom%;h¢MCtoadota'E i %
Giai
Taco A OKA —~ ABOA:
OK O0A = oK — OBOA a a/h a
= —_— = —_— = — s
OB AB AB k a a 2z JhZ 1 k2
/k +(vp)
Taco A OHK —~ ACOK:
OH 0K OK
—=—=0H=0C.—
oC CK /| .
- JOC? 4 0K? = @z (1+ 1 ) e
h2 _|_k2 12 h2+k2 \ i
a L,/"
on=ock_¢ VRRHE a
KL G4y VWD
A\t e

Mat khac OH chinh 14 khoang cach gitra hai mat (hkl)

= dppy =

a

https://fb.com/tailieudientucntt
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Cau 8:Tinh khoang cach giira cac mat lan can trong ho mat (111) trong
vat liéu ket tinh theo mang l1ap phuong tam mat vai ban kinh nguyén tir r.

Ta cé Vit liéu két tinh theo mang lap phuong tdm mat, ban kinh nguyén tir la r:
= 4r = a2
= a=2\2r

a a 26

— r

VRZ+EZ 412 V3 3

Khoang cach gitra cdc mat mang trong ho (111)

= d(111) =
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Cau 9: Khoang céach giira hai nguyén tir 1an can trong tinh thé CINa
bang 0,282 nm. Tinh khoi luong riéng cua CINa. Biét khoi lwong mol
ctia Na 1a 23 g/mol va cua Cl 1a 35,5 g/mol.

m Z Mg nitmangtrongd don vi
V a’>

D—

M — Khéi luong mol (g/mol)
N, — S6 Avogaro (nguyén ta/mol)

N, nguyén tir co M gam
=>» Khoi lugng 1 nguyén tid =M/N

https://fb.com/tailieudientucntt


http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

Cau 9: Khoang céach giira hai nguyén tir 1an can trong tinh thé CINa
bang 0,282 nm. Tinh khoi luong riéng cua CINa. Biét khoi lwong mol
ctia Na 1a 23 g/mol va cua Cl 1a 35,5 g/mol.

e
” RE2222 L IV
pL

- Tinh khéi lwong cdc nit mang.
1 / (', NaCl
Cl:12 canh 2 + 1 nut ngay tam = 4 nut

Tong gé nut trong 1 6 mang:
= Z m= z Myq + Z me; = 4 nut.m 1 nguyén tir Na + 4 nut. My nguyén tir C1

- Tinh thé tich 6 don vi _ _
Do day la cau triuc cia NaCl = Neéu goi a 1a hang so mang trong tinh thé NaCl (khoang cach gitta 2 nguyén tir cing
loai lan cén) thi khoang cach gitta 2 nguyén tir khéc loai v61 nhau la a/2.

a

1 1
Na: 8 dinh.§+ 6m§t.§ = 4 nut

=>E= 0,282 nm = a?

Do day la hinh lap phwong = V
- Tinh khoi lwong riéng:

E Meac nut mang trong o don vi

vV

=7

p:

-Dap an: 2,165.10% kg/m?3.

https://fb.com/tailieudientucntt
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éNaCl(O’ZSZHm)

au truc tinh thé NaCl
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A

O nil

12><l+1><1:4

A

\._
—r
2
A

-
V)

1Q

35.5
6,02.10
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m =4Xm| phat Na T4XM] hat CI

p_m
T
_ 4xmjpat Na +4XM] pat CJ

3
8dNacl

23 35.5
4 x 3 + 4 x 3
6,02.10 6,02.10

8(0,282.107°)°
2,165.10°kg/ m>
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Bai 10

Tinh hang s6 mang cta Si.
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S6 nit mang: ©

V6:a3

Kiéu mang F
Co so: S1(0,0,0)
S1(1/4,1/4,1/4)
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» Khéi lurong riéng caa Si: 2,33 g/cm3
» Khéi lvong mol caa Si: 28,1g/mol

= lcm? Si ndng: 2,33g

6,02x10% hat ndng: 28,1¢

23
= 1cm? chira; GUZNT2 55 at
28,1
—> 1 hat chiém thé tich: L’i cm’
6,02.107.2,33
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1 hat chiém thé tich: L m?
6,02.10~.2,33

Ma 1 6 don vi Si chira 8 hat
| 8.28.1
R 6.02.10%.2.33

- 8.28.1
6,02.10~.2,33

—a=5,43.10"cm
—va=543A
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Bai 11

Xéc dinh a va ¢ cda mang tinh thé
Mg c6 ciu tric luc gidc x€p chit.

% Khoi lwong riéng cia Mg: 1,74 g/cm3
% Khoi lvong mol cia Mg: 24,73g/mol
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Mang Bravais : luc giac P

Co sé : ¢om 2 nguyén t& nhuv nhau & ( 0,0,0 ) va ( 2/3,1/3.1/2)
Hé 56 ldp day ( b6i cde qua cau ) : 0,74 .

Ty sé asJa,= (c/a) =1,633

S6 phéi tri : k = 12.
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» Khéi lrong riéng cta Mg: 1,74 g/cm3
» Khéi lrong mol cia Mg: 24,73g/mol

= lcm’ Mg nang: 1,74¢
6,02x10% hat ndng: 24,73¢

6,02.10~.1,74

— 1cm? chira:
24,73

— 1 hat chiém thé tich: R

6,02.10.1,74
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24,73

1 hat chiém the tich:

6,02.10%.1,74

6 hat chiém thé tich: ‘# 3

1,74

6.24,73
— 8.33 - 4 =
V2 6,02.10.1,74

S6 mit mang: 6 :
—>a=3,2.10 "cm
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Bai 12

Chiéng minh trong ciu tric luc
gidc xép chit, ty sO
c/a=as/a; = 1,633
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ABCD la tam g1aC déu

a=2r
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Cau 13:

Tinh HE SO LAP DAY ctia mang kim cuong va cta cau trac
xep chat.

Kiéu mang: Lap phwong F
Co so: C (0,0,0)
vaC (Y, Y, Ya)

S6 nit mang:

* Lap phuong F : 4 nut mang
* Co0s0:cO2nguyen tu C
e =>2x4=8nutmang C

-, Hainguyén tr Co s6 xép chit vao nhau sao cho:
’ 2r = (1/4) duong chéo
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2r = (1/4) duong chéo
8r

Nhu vay, or=ta3ma=r
4 J3

Tong thé tich riéng V, cla tat ca cac nguyén tir trong 6 mang:

V, = 8(4—7[ r?’]
3

i 3 3.3
Thé tich cua 0 mang: v :a3:(8rj :8 r
3V3

J3

T day hé s6 1ap day K bang;

V1:4773\/§:\/§7z20’34
V. 3 64 16

om/tailieudientucntt

K =
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Mo tad cdu trac Luc gidc xép chat

Mang Bravais : luc giac P

Co sé : gom 2 nguyén t¢ nhw nhau & ( 0.0,0 ) va ( 2/3,1/3.1/2)
Hé s6'ldp day ( bdi cdc qua cau ) : 0,74 .

Ty séaJa,= (c/a) =1,633

S6 phéitri : k= 12.
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+ Tinh tong s6 nut:

1 1
Z nut = 12 di'n,h.g + 2 mﬁt.i + 3 nutorieng = 6 nut

+ Tinh ban kinh cua 1 nut

Theo hinh vé ta co
a
2Zr=a=>71r=—
2

+ Thé tinh 1 nut:
4 Tad
Vinut=§?'ﬂ" =%

+ Thé tich vat chat:

ma®

— — — 03
- Thé tich cta 6 mang:

a3
4

-
-~

- Heé 50 lap day L:

e

3

L = Viat chat _ Ta

3
= = ~ (0,74
Vf}man_q aav 18 18

https://fb.com/tailieudientucntt

4

a’/3 246

.T{I = lilg‘\l'lg
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Cau 14

Tinh khoi lugng riéng cua CsCl. Bi€t ban kinh ion
cda Cs bing 0,167 nm va cta Cl bang 0,181 nm.
Biét khoi lugng mol cua Cl la 35,5 g/mol va khoi
luong mol cua Cs 1a 133 g/mol.
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Irgh + 2I'Cl + g = a\ﬁ

— a = 0.400nm
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Cylincler20

Giai tiép twong tu Cau 9

https://fb.com/tailieudientucntt
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Cau 15

Xéc dinh sd 6 don vi c6 trong 1 don vi thé tich
cia tinh thé:

a/ CICs (Lap phucng P)

b/ Cu (1ap phuong tim mat F )

¢/ Co (luc gidc x€p chit).
Cho biét khdi lugng riéng cua CICs bing 4,027.10° kg/m?.
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» Khoi lvong riéng caa CsCl: 4,027.103 kg/m?3
» Khoi lvong mol cta CsCl: 133+35,5=168,5¢g

CICs lap phuong nguyén thuy — 1 6 don vi chtra: 1 hat
Ma 1 mol CsCl cé: 6,02x10% hat

— 1 mol CsCl chtra: 6,02x10%° 6 don vi
Ma 1 mol CsCl nang: 168,5¢

5 6,02x10% 6 don vi ning: 168,5¢ hay 168,5%10- kg
Ma 1m?’ CsCl ndng: 4,027.10°kg
4,027.10°.6,02.10%

168,5.10°°

— 1m? CsCl chtra:

= 1,44.1028 6 don s
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Cau 17

Khi dung chum tia X v61 buSc séng 1,54
angstrong, tinh thé 1ap phuong cho cuc dai nhiéu
xa dudi goc 33° tir ho mit (130). X4c dinh hing s6
mang cla tinh thé dé.
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Tinh thé 14p phuong;
A= 1,54 angstrong;
0= 33°;
dizoh=1;k=3;1=0.

2d,,,81n O = nA

n: bac nhiéu xa, cuc dai nhiéu xan =1

-10
LLSLO® o

2sin 33°

=4,47.10"m

=4,4/7angstrong
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Cau 18

Kim loai két tinh theo mang 1ap phuong cho
nhi€u xa tr ho mit (111) dudi géc 22°62 vGi budc
song cua tia X A = 1,54 angstrom. Kim loai d6 cé
thé 12 chat gi, Al, Cu hay Cr ?
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Kim loai d6 c6 thé€ 1a chat gi, Al, Cu hay Cr ?
Hing s6 mang = = 7
nhi€u xa t¥ ho mit (111) dudi géc 22°62 véi
budc séng cua tia X A = 1,54 angstrom
Cong thurc nhi€u xa Bragg:
2d;,;s1n0 = nA
n 12 bic nhiéu xa, thudng cho bang 1

A
d —
M 26in0

—10
_ w 12.107°m

- 2sin(22°62)
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o

Ma  a., = 2,89angstrom
ay = 4,05angstrom = Kim loai dang khéo sat 1a Cu

ac, 33,61angstromd



http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

Cau 19

1. Tinh mat do nit mang cua tinh thé Al d6i véi ho mat mang
(100). Cho biét Al c6 cau tric 1ap phuong tdm mit va hang so
mang a = 4,041A°

2. Xac dinh mat do nit cia Al doi voi ho (111), biét Al:fcc, a, =
4,041A°

3. Tinh mat d6 nit cia kim cuong d6i v4i ho 110, cho r.
0,077nm
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Cau 20

Mot tia X ma ta chua biét budc song bi nhiéu xa bai tinh
thé dong cd cau trdc 1ap phuong tdm mit tai goc 20 =
43°4. Cho biét @6 la nhiéu xa bac 1 (n = 1) trén ho mat
mang (111) va hang so6 mang ctia dong la a = 0,3615 nm.
a) Xac dinh budc song A cua tia X
b) Ciing nguon tia X d6 duoc ding dé phan tich wonfram
(W). Cho biét W ¢6 cau tric 1ap phuong tdm khoi. Hoi
goc 20 ctia nhiéu xa bac 2 ddi véi ho mit mang (010)
la bao nhiéu? Cho biét ban kinh nguyén tir cia W la r
=0,1367 nm


http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

