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Tinh thé chat rin
Bai 1. V¢ tat ca cic mat doy ximg (phin va guong), cic true doi xiing cua mot 6 lap phuong.

Gor v co tit cd 9 mit doi xung, $truc 4. S truc 3 va 6 truc 2
Bai 2. Dién vao cho tréng.

Y Loai o P ] F L Kim cuong Luc giac xép chat
| Thé tich 6 don vi a° a® a? a® a’ NE o
' Sé nat mang trén 1 6 A, 2 ’ 2 Y 6
Thé tich 6 nguyén to a® | &% | ¥y | o¥fs /2 /(3
So nut mang trén don vi thé tich Lia?® | 2/,2 Hla? | 2[g3 2’ 2/a’
S6 nut lan can gan nhat o 3 # H H 2
Khoan&caah gitra cac 1an can gan nhat | aldfy, | o/ | a/Z a3 /y Qa
Hé so Iap day 0,52 0)63 O}:“f }fﬁ' 0, 2% O, +%4
The tich 4 nit mang 3 (5T ED)] Ix (22 Ar(ezy P| £r(ER) _ __1;;_1:: (&)?
. . . 3, ol 4 ’ ol x o . 8 = \/ {I
Bai 3. Ching minh ti s6 A trong cau truc luc giac xép chat la A 1.633 4L - zn/vé e
Bai 4. Xdc dinh chi s6 Miller ctia mit di qua c4c niit 200 , 010 va 001 ctia mang I4p phuong P va khoang cach giita
cac mit mang, Chi <0 Miller = ( B'S;'IMN ) f};&;\u.m E}%NM)I

Bai 5. V€ cdc miat (110), (212) , (001) va (120) cia tinh thé lap phuong.
Bai 6. Chitng minh trong hé lap phuong khodng cich d,, gitta hai mit cé chi s6 Miller (hkl) bang

a L ~*
d., = e trong do6 a 13 hang s6 mang.
vh™ +kK™ +1

Bai 7. Tinh khodng cdch giita cdc mat lan cdn trong ho mat (1 1 1) trong vit liéu két tinh theo mang lap phuong tim
alz .

mat véi ban kmh nguyén tirr. Kican 9 cach julu 2 adl |aq ca = = 2
s Hr '
sl b —{f;‘if" =Yg 112 /lﬂi = LA 2 S 4r
I /'f- B 2 i ;)— i) pr— 5 Dﬂp 50 ; d‘“‘j — —
J_L +L+1 \6 76

Bai 8. Khoéng cach gilta hai nguyén tif 1an cin trong tinh th€ NaCl bing 0,282 nm. Tinh kh&; lugng riéng cia

NaCl. Biét NaCl két tinh theo mang lap phurong tim mait F (hinh 1.13 sgk), biét khéi luwong mol cua Na la 23 gfmol va

khmlucngmolcuaCllaBSSg/mol e ,zct S 20 0)282 = DyF6H CAM) o Vo= 02= 1,39, 40 25 (m?)

e Na < = “Trong J - -% 2 3
TUR the Nk 24 % H]‘:E s L .! J ;%f'ix,i.(;-ﬁ 55}5 10 9355’50 p=216x10 kg/m_
it N ""{i*JJ. Ce | ! 555

; ; L f
QSO SO [\.1 i |Rh.f\"_e C J_"__‘p 1¢ T 2 (R"J) _“)3.:1‘-- = J_]_!.‘-} lt (

Bai 9. Tinh khoéi lugng riéng ctia CsCl. Biét b4n kinh ion cﬁa Cs ban 0 167 nm va cua Cl bang 0, 181 nm, CsCl ket.
tinh theo mang lap phucmg P (hinh 1.12 sgk), khoi lwong mol cua Cl la 355 g/mol cua Cs la 133 g/mol.

L il :JI*J: b B

CsCt = - ¢ o 1P *6023,10B 24,8. 10 EJ(E';CD i}.—- CAC, DA DV 5 =iy 2.3;)50 4310 kg/m’.
Bai 10. Bong c6 cau tric fee véi ban kinh nguyén tir 1a 0. 278 nm. Hay Xac dmh khm lmmg n%?/ L?a dong.

1(‘1[ = Lﬂ!_; 'jh[iL—J _1‘-.!('11 m 'L'Ii —) j.’n-[ =9 Kii qu ﬂf‘-{__l '~ﬂ - M. = ;.l}" .il: J ~ Ji?__)r:} {k‘_jjf’i-{{})

= L ¥1 -
1l o * ol

Y ,) . r:' _;-; L'}\.._,-’J:-’ h’_'.,_.
K/C jug_q _2 hi_ﬂ l':'u; C{ﬂi . a--;)!’:'_‘ = A ::ﬁ) CEie s Cf}?)G(ﬂl" =) \ W Bﬂp TO 8930 kg/m

Cu L.c’ =D _P 3 {( ) \?‘ /W )
Bai 11. Xdc dinh s6 6 don vi ¢6 trong | don vi thé tich cla tinh thé a/ CICs ( Lap phu’dng P) b/ Cu (idp phuong tim

mat F ) va ¢/ Co (luc gidc x€p chit) .
Cho biét khoi lugng rmng Lle CICs Cu va Co lan luot 1a bing 4,027.10" kg/m’, 8, 94 g/em’, 8,90 glem’,

Twh ML csce gom Lt Co+ Ll C& ;. = 20T 101' g JJS’ J—D i (Rg)
CAC " 64022, 1028, 6;02. LAQES 2 28 -
=) xg,dé.ﬁ W 4= - 6,35, _Lb (’m ) o de s a/ 193 x 0 m b/ J, 71’ 10w e d ‘?t l(}‘ m

Bai 12. Cr két tinh theo mang lap phu’ﬂnb tim khm T phép phin tich nhiéu xa tia X, suy dmn_ I\hu.-.mg LdLh gilra

har mat Fin cdn thuéc homat (211)yd=1.18 A" Hay xdc dinh khéi lugng riéng cua tinh thé Cr.

1' - (= : el = o A o Sl o /
A= - — = a=df6 2 V= o = 6led’= 2,40 (4

L

P . ‘_1. .-".. B : o .
Mk;--.ij xe 2D 2ak =S Mo e bide. 10 (G )
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| | ik D Suppc= FAH. BC = Ty
( ho bect Khoo luragng cua T mol Cr bang S060 ¢ A .._5;‘. 29 y 63 P (36/2_) CCt.
-~ H =) "‘Q"S AABC H”p v, D877 ‘gﬂﬂ
Bai 13, The tich cua o mang lue gac xép chat ¢ hep) cua Tran 13 00106 nm™ Tiso ¢/a = 1.39 Hoicac gidtric va a
hftnﬂ bao nhi¢u ? Ban kinh R cua neuvén tr Ti theo phuong cua hinh lue gide o day o mang bang bao nhicu ?
2
Vs (3Cf2) 1. ®%/1). 159 = 05106 | _
Ot = Dap so . ¢ - 0,469 nm . u 0.2950nm R = 01475 nm.
) L == C;lﬂ?(qm) 2 = O)HGB (”ﬁ“) ‘) R = O) _"T%FJ.- (ﬂfﬂ)

Bai 14. Khi dung chiun tia X vdi bude song 1,54 A", lmh thé lap phuang cho cuc dai nhi¢u xa dudi goc 33" ur ho
mat (130) . Xiic dinh hdng s6 mang cua tinh thé do. Nﬁmu XO 2dsnd = RN (R=L - de quan st )

ko 2 - tatn(R) D a=d. (k% (P = 44T A) Dip 50" a = 4,47 A"
s 8

Bai 15. Hay ching minh rang trong hé 1ap phuong thi phuong mang [h k 1] vuéng goc voi ho méat mang {h k 1}.

Bai 16. Hay tinh mat dé nat mat cua tinh thé nhom (Al) doi vai ho mat mang {100}. Cho biét nhom cé cau tric fec va
hang s6 mang a = 4,041 A°,
S-‘- CLZ = %}55(‘:&2) - .
Pap so: 12,248. 1012 ;_gél_: .

Bai 17. Mot tia X ma ta chua biét budc séng bi nhiéu xa bai tinh thé dbng c6 cau tric fec tai goc 26 = 43°4. Cho biét
dd 1a nhiéu xa bac mét ( n= 1) trén ho mit mang {11 I } va hing s6 mang cua Cu la a=0.3615 nm.

a/ Hay xac dinh budc séng A cua tia X. Gt ' LD

5 A= (2dsad®)/x = (2.0528.% 2830 (1 = O 15H2 (Am)
b/ Ciing nguon tia X d6 dugc dung dé phan tich wonfram ( W). Cho biét W c6 cau tric 1ap phuong tdm khéi bec.

Hoi goc 20 cua nhiu xa bac hai d6i véi ho mit mang {010} 1a bao nhiéu ? Cho biét ban kinh nguyén tt W lar =

U.i367 nm. bQC =) u;{ = 2 =Y ‘A = % = Ul (ﬂn’l) =) d = — i = @152 ~ O 3L (I’ll‘ﬂ‘)
) RA 2,046k & ° (0P~ 1540 -
=‘J o = — ‘ ~ Oy 5 20 = Hh+ 3% . Dap so: A = 0.1543 nm 20 = 58°4.
2d' T 9,032
Bai 18. Hay xac dinh mat d¢ nut mat cua kim cuong dbi véi ho mit mang {110}. Cho biét ban kinh R cua nguyén tir
Carbon la 0,077 nin. | HCLJ[ Fakj S- ;.:ut - .?)F""'_ = e < C- H . i P\E
2= Fio-7al g P ’ LT def
B 9_,,3 o4 Ddp 56: 22,427.10" ngti/mm’. HD : Dién tich S = a®\/2 chita 4 nguyén tir C.

RE]
Bai 19. Tmh thé mudi an NaCl duoc dung dé do budc song A cua mot tia X. Goc nhiéu xa 20 = 27°30 d6i vdi d,;, cua
cic ion CI'. Hoi : (a = Oy5G# Am.)

_ ,Zdi-am‘e 2.0H3A26. ,u N5y U5 5
a/ Budc séng A cuatia X ? d = —g_—f—: 0,226(nm) D A= — s

= O) 154 (am)

1 : e 058 ol * 0
el N . TR - g Bl TH ) ;::-‘_Q)()’SS 226 = 10O12 .
b/ Hoi géc 26 bang bao nhiéu néu A = 0,058 nm ? =w 34 90,526

Pdp 6. a/ 0,154 nm b/ 10°2

Bai 20. Cho biét ban kinh nguyén tir cia dong 1a R = 0,1278 nm. Néu ding mét chim tia X don sdc c6 budc séng A =
0,154 nm thi hoi géc nhiéu xa 20 ing vSi su nhiéu xa bac mét trén ho mat mang {111} bang bao nhi¢u ?

= (’ _,,.1‘ e ﬁ'c ; = 0
@2) °)_, Eat )t e = O Bt pS : 20 =43°17.
! 5 A
- E S = a;: _F =5 .}\ = _‘1}1 <
— ’ { —
e - o M ST
! \ Jc,? = "_ i - J e ———— ‘_—~) C'L o l:) G (ﬁ)
-'é:mﬂj - E’L = (R + %E 3 7 c )Thg- 4ch Lo I"ﬁ_ﬂ:'lj codfastl : V- o’ :ﬁ ' PA ) .
5 K /C C k::l.__:.l ARl e SAECE %S 7 - all
@ E fic | =) 3 .
; ?g_: 2 M h;.c:.lu:i e o A 31&,»@5 = RA (R = )
L = - - — b2 ' N LA =
iy ::J el & En 2 = - - A - )2 = 0,083 —6 =6

2d 2. 2,8
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(AT=2° kha nhd) i S Bip 56", v = 4084 mhsec ;A = 63,2 A°
@ ()= C. AT 1@ F: _7"; = @ _L(;nl Chi-.,L ©,02.. ..lf::z _f.‘ﬂ:fﬁ Kcif
U= 35N "'"”h'J KT f(—T) | A=l = - A S, iiz;ﬁ;g* 3
EKP(ﬁ Oj )L V 1 hat chiem —the —Hch: : 33 cm
dU )y - 6,02 .107" 49
e i J) (T) -') t{U j (T\,f{ I | j) — O]-- \)HC‘I.)‘ . 4 - - =
AT ~ [ A e Ma to d& vi W chida, A2 fal
o - \J)_ = " g iy . o~ é
280= f | 4 - 4 B % > 2kt didn &™ih 1 2AINIT o
= 3 e, ; OZ . 18,
o Fl\) : _;" =z .\) s % '.Z.J_Sf.';g'j 2 = — < Y
" (T) = KT* exp I KT) . 3NRY T2y Yoo P or. o715,y &7 2l6. 1O ()
) [ep (RO/KD) =] =y = X = p. . 2
z o = = 6432
~ danke L, @ w2 Atk 740 = 0,406 .,
= AU S! T) TREE X e o T ol b | Az &2 2riaVa _ Pia o 632 5 90
. r =y Min Moax | 2 t Ot
[ ) = T 0L O
‘QF\ FlJchc Q
= | ~23 o= = =) Ypaax - | kg
— ’12 : 61’6‘2-5 : JO J' Lfb iL : L GJ— -{aD —— "k: - '}HE“ # ,>\HL1 MoX = %i:‘l FL 3
(e "_.-f-) j 15.\\61 " I‘- :'-/Z 5 {6 __{O 15‘3 ._l(_i ?] O_,_.__ ﬂ‘TOS‘H
= » o — ) b 0 - 24
= 36 (T) P At e e B SR (m/s)

-25 2 §
K= 4,38, 40 (“L‘QSK)
9 < 2. Ko "<
@ m B, (2.6;3‘8-!—5 :1“33.3) —(D = A6, ‘LO C J) N, - 6,02%. 1O (prrfu/an)

A~ 7 Na = 602, 19 26 . 1O i kﬂ) < =
= I"FL'hl AE'E”}-/RS | Mpcr, 166,668,100 = (P / 25 h - 6,626.10 "l kﬂ/‘:‘")

.me 3m 4 agtd S %5 daodongHi = 3N = 3, 4. 2,96. 10 = HHL. IO

I afiiel dung 0 ien © C =30k = 3 (T/Hg.K) :
¢ = C = 3,05 40, 3¥4 = 11025340 (Tfn’K) = 4,12 (3/. K).

=) NEL&‘Z‘C C\.Llﬂj* Eltﬂ

Tinh chit nhiét cia tinh th€ chit rin
Bai 1. Tinh nhi¢t dung rié ng c cua tinh thé nhum va dong theo 1y thuyét nhict dung ¢é dién.

6 ; D.‘15 t.:}
f[ 5NR 3 5.0 27 ka ﬁg . _)53 ﬂ 924@7&3 ) D;p $O Cyp= 924 f/(;{:rd'ﬁ') Coy = 392 f/(.{ud'u)

Bai 2. Xic dinh nhiét dung cta mot don vi thé tich cda tinh thé AlBr; theo ly thuyét nhiét dung ¢ dién. Khoi

ludng riéng cda tinh thé Bromua nhém p=3.01.10" kg/m*
Pipso ¢ = 1,12 MV (nv'.do)

Bai 3. Xic dinh nhi€t dung riéng va d6 thay doi noi ning cia tinh thé Ni khi lam mmg nu tr T,=0°C dén T, =

23 e
200°C. Khéi lugng ctia tinhthé m=20g. ¢,; = 3Nk = 3. 6“?3;6‘{2— . 4,38,140°°= 383 G (3 /Rg
D AV = mc AT = = O02. 58_7;)15 200 = 4536 (7)) Pip 6" : Cricng = M (kg.dO) : AU = 17007,

Bai 4. Tim tin so dao dong cia cdc nguyén tif Bac theo ly thuyé&t nhiét dung cda Einstein néu nhiét do dic trung

cua Bac 0; = hv/k = 165 K. oy

Ve PE- R 165. 49310 = 3,44. 10 -(‘-Hﬂ-) Pdp s6:v=~344. 10" Hz

o, 6,626. 107
Bai 5. Xdc dinh ty s6 cda nang lugng cla dao dong tr lugng tif tinh theo ly thuyét Einstein trén nang lugng trung

bénh cua chuyﬁn (}o[n n?;zt cua)ci ]phan ti khi 1y tudng & nhiét d6 T = O = hv/k .
E“Lﬂ‘i'l't.l"! - \) exP !KT - :2.‘ Fll)j KT =+ .2 2 =\ {6 i A a e I | =
E nhict 2 RT  [op(ikn-1] = e*-1 ~ e Bapwo . Ty 6 b";fﬁ“ 5, 155.
Bai 6. Dung Iy thuyé&t nhiét dung cuia Einstein, tinh do bién thién AU ciia noi nang cia mdt mol tinh thé khi Iam

néng no Ién 2"&%{ nhiét d6 T = O /2.
U= 2N, exp (T [KT)=L Dips6: AU = 367 .
Bai 7. D€ 1am néng 10g Bac tiY IOK lén 20K cin nhlet Iu’dng AQ = 0,71 J. Xdc dinh nhiét dé dic trung Debye 6p

clia BEC Xem T e BD . N = I'IIC AT = 234, I{M (ﬁg) AT — N = F—TA ( iR rL N rut "t'LLCh‘ﬁ u-ij(:.;} )
MKN T2 934 3 10.6y023. 10 212
D A= JiM K’JGJ dT = lé”i 15 e Hgfij; e (f-"f—‘ -10")s ﬁ%apso Op=212K.

Bai 8. Xdc dinh xung lvgng cua phonon nrdng ung vdi tAn s6 vV =0,1Vin. Van tdc 4m trung binh trong tinh thé v =
1380 m/sec , nhiét d6 Debye 6, = 100K. B4 qua su tdn sic cla cdc séng 4m trong tinh thé .

Ddp s6°: p = 107 Nfsec .
Bai 9. Xdc dinh vén t5c 4m ciia tinh th€ c6 nhiét 46 Debye 6p = 300K vi a = 2,5A°

(bo qua sy tin sic cla séng trong tinh thé ) Dap sé”: v= 3127 m/sec .

Bai 10. Nhiét d6 Debye ctia Vonfram 6p = 310K . Xic dinh budc séng clia phonon tuong ng véi tdn s6 v = 0, IV
.Tinh van t6c Am trung bmh trong Vonfram (bo qua sy tdn sic cla song trong tinh th€ ) . Cho biét W két tinh theo
mang LP1T. Kh-:m Itj I"ltilj cact W = J9y3 g/cm b K‘ho{ laJ mob caw W = 183, 57 L;_,/ ol
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