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0.473g
51.9g

(a) 0.00805mol*58.7g/mol

0.818mol*63.5g/mol

.0.473g + 51.99 = 52.373¢g

(b) Cu —> 51.99/52.373g*100(%) = 99.1%

Ni —> 0.473/52.373g*100(%) = 0.9%



2.33

20C -> 100TC 2 JI€g, 100g H, O —> 33440.0J EE R
A = 1.20cm = 0.012m
E = he/AM(28) = (6.63%1073* Jxsec)(3.00x108m/sec) / 0.012m

E(photons) = 1.66x10723J
el = 33440.0J / 1.66x10723J = 2.0%10%’
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(_1

U E = me2E IS4 E = he/A2 a2 S0

(6.63x1072* Jxsec)(3.00%10°m/sec)/1.0x107®m

1.989%107"J

"~ 33.440J/1.989%107""J = 1.68%102" JHQ ZXE LU=0oH0ret.

o

to

x
I

JAIZE A = (6.63%1073* J*sec)(3.00%10%m/sec)/5.0x10"m
= 3.978%x107°J

. 33.440J/3.978x107"°) = 8.41%1022 2| ZXE Y=oH0F &.
eld = (6.63%x1072* J*sec)(8.00%10°m/sec)/1.0x10™* m

= 1.989%1072J

. 33.440J4/1.989x1072J = 1.68%102° IS ZXE L=oH0F &,



2.36

Ti 2 X @ 47.88g/mol, Al & Xt : 27g/mol
100g QUCHLD Jt&ESHH Ti = 37g Al2 63g 0] =XHStCt.
Ti : 37g *» 1mol/47.88g = 0.773mol Ti

Al 1 63g * 1Tmol/27g = 2.33mol Al

S22 H3RHE X(Ti) = 0.773mol/(0.773mol+2.33mol) = 0.25
X(Al) = 2.33mol/(0.773mol+2.33mol) = 0.75
S TiAlg

2.40

= EA2 XOF n=4 &EH0 ULH.
M n=32 &EHZ Olssttty & [,
(a) 20t &=ot= HHXl= E = -13.6/n% ev Ol 25O

AE = E, - Es
= —13.6%(1.60%107"°J)[1/42-1/32]
= 1.06%1071%
(b) E = hv OICH.
v = AE/h = 1.06%1071%J/6.63%107%* Jxsec
= 1.60%10"* s
(c) AE = hc/A —> A=hc/AE 0|22

A = (6.63%x1072* Jxsec)(3.00x10°m/sec)/1.06x1071°J
= 1.88x107° = 188nm



2.46

(a) 8. I=0 0122 mI=0 OIC}. (@ n=3,
(b) E2. =2 0122 mI=—2, -1, 0, 1, 2 (b) n=6,
(c) E2l. n=3 0|22 I= 0, 1, 2 = &L}, (© n=3,
(d) &= (d) n=2
2.49

I—U,ml=+1
[=2, m=-3
[=3, m=-1
I—l,ml:+1

T T T

e 3d 4p

HESH AMEHC] M XMHHE @ 1s522522p®3pf4s523d1°4p!

= M = 242+6+2+6+2+10+1 = 310|122 3AZF 2 |AA0|CH.
el | s 312 49 0|2 GaOlCh.

2.50

Al: 1s22522p®3s23p°, Ti: 1822322p®3s23p®3d24sz2,

Fe: 1s22s522p®3s23p®3d°4s2, W:
1822522p®3523p®3d1°4s24p®4d4f1* 5s25d* 6s2

2.58
NZ S0l Ues Al ZBHEHAENOICH
O] & 0|22t olE2 F = - Z, Z, e?/4n€o0a? 0| =C}.

F = - (+2)(-2)%(1.60%x107'°C)? /47*(8.85%107'2C?/N*M?)*(0.317*107'°m)?

= 90.16%x10° N




Ol2Z&0l 45U M BE AeilA & 28 &2 001t
F(net) = F(olt) — F(=2l) = 0
b = F(el&) = am = (9.16%107°N)*(0.317*10°m)*.5/10.5

= 5.045+«107""°*N*m?°

E= Zy Z, e?/4n€oa + b/a"
= (+2)(—2)*(1.60%*1071°C)2 / 4m*(8.85%10712C2/N*m2)*(3.17*101"m)
+ 5.045%107""*N*m*°/(0.317%107°m) %~

= —-2.905%107"%J + 2.765+107"°J = -2.629%107%J

2.60

F=-2 Z, e?/4n€o0a?
= = (+1)(=1)*(1.60%x107°C)? / 47m*(8.85*%10712C?/N*M?2)*{(0.165+x)m}?
= 2.83%107° N
= {(0.165+x)m}2 = (1.60%1071°C)2/47*(8.85%10712C2/N*M?2)*2.83*107° N
= (0.135+x)nm = 2.852*107'°m
“ox = 0.2852nm-0.135nm = 0.1202nm
[~ 0|22 O|2EtXISE 0.1202nm

2.62

(a) LiClI 2 CsClI, (b) CsCl I RbCI, (c) LiF2F MgO, (d) MgOZ%t CaO
LiCl = 829kJ/mol, CsCl = 649kJ/mol, RbCl = 670kJ/mol,
LiF = 1036kJ/mol, MgO = 3791kJ/mol, CaO = 3401kJ/mol
etAl (a) LiCl > CsCl, (b) CsCl < RbCl,
(c) LiF < MgO, (d) MgO > CaO
0 ZE0IA MgO2l ZXOIHXIDF MY AL
422 MgOodt Jt&E 2 882 Jikle A2 & = QUL
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2k (o8- (Lo 3=(-2.1.-2)

L hhEk = [343 ]
AM (1007, £0103, Lootd, LTool. [oTod. TooT]
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4.35

o~NT —3 2
W) o] o] A S WA 2 — ) — YL 2(240 <107 °J/m’)(2045K)

R

=1.11x10""m=1.11nm

d

AHAT (2160 < 10°)(332K)

SEEMEBEER %ﬂ'(r* P = <l tinm)? = 57310 7
W AR A A = o = (0.32939nm)* = 3.574 <10 *m’

AA/8 5.73 10" *'m — 6dlatoms

AA /A (3.574 <10 2m?®)/ (4datoms /] ZAA})

4.41 22X 4.462] ZHE X0l Uol E7 ZHE XSS TE6tct.

Are| 7t2A2 =2 d 5 971
M7 7R A 2= A YH 5 970
3ol A=A ZE A4 5« 87
C - e
d= (d=FTJHA, O="35 (Lt o2 1))
n; M
(M= &v) 7 Az 2] & = 100)
(n, = AA Aol g2 2] 1))
1.5 .
dy = 5 =5.00x10 "m = 50um = d,
L )x100
3X10 “m
15 .
d3 = =5.63X10 °m = 56.3um
8
100 (m) <100
d,, = 50pm ~+50pm+56.3pm _ 52.1m
J% P4.46 3

4.44

=2""1 (N=100x ] 8)-& A (2.54 <10 *m)*F AAH F)
( *M?ﬂ?@alﬂﬂﬂqi)

2
N= (188) [400 248/ (2.54 10" 2] =1600=2"""
log1600 = (n—1)(log2) = (n—1)(0.301). ..n=11.64
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M = 1t st

5.02

B2
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gdsk fUHX
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Ol 20X 28t SEOICH.

Ol Xl 0
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5.11

o = —EJ/kT
a) 22 DIEY BE 239 4= =N "

N=Nypg,/(Cu X &2t

={6.02x10%°/ (Xt Z2H)Ix{1/(63.54g/ AKX = 2F}}x(8.96x 10°9)/m
=8.49 x 10*% atoms/m*

E,; =1.00e V(850°C—11234 K01 4] )

1.00e V

n, = (8.49 x 10*® atoms/m’ Jexp |[—
! (8.62x 10 % V/K)(1123K)

| =2.77 x 10** 3-&/w®

nv = =
b) =32 282 N HIE2 —stlt.
i —1.00e V/ —10.81 —5 5757
—=exp| — J=e 1% =2.02x107° T3 /atoms
N (8.62 x 10~ 1/ K)(1073K) °°
5.14
C. = 1.15wt%, C, =0.35wt%, G, = 0.18wt%, D=1.28 x 10~ "'»s’ /s, = 0.40mm = 4.0 X 10~ *m
¢—C¢  (115—0. 9 4x107*
_ (1.15 OSS)WtO/O:er 0 “m ) = 0.8247
G—G  (115-0.18)wt% 2/1.28 x 10w /s x t
55.90
=erf(T—) o=, 02 51
f \[f 1
erf z z
0.8209 0.95
0.8427 1.0 (P.181 = 5.3 &)
0.8247—0.8209 _ x; —0.95 55.90
N — > = (). — 7‘>t — .
0.8127—0.8200  1.0—0.95 1 O98T= 7 3399.8sec
<.t = 56.66min
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5.17

D=1.28x10""n/s, C, = 1.15wt%, G, = 0.20wt%, ¢ = Th = 25200s, x =1.0 X 10 *m

N

1.15—C, 1.0X 10 *m

—=er
1.15-0.20 2/1.28 x 10~ 1y /s x 252005
—C, =—erfZ x0.95+1.15

)—0.8804 = 2/

VA erfz
0.85 0.7707
0.90 0.7907 (P.181 & 5.3 &)

0.8804—0.85  erfzZ —0.7707

T70.90—0.85  0.7907—0.7707
-.C, = 0.406101%

—erfZ =0.7829

5.22

C = 108 atoms/cm®, C = 10Y atoms/cwi’, G, =0, D=4x10" By /s, t = 5h = 180005

(1018 —10" )atoms/cm3 —erf( x )= 0.9
(10" —0)atoms/cn’ 2/4 % 10™ Beni? /s x 180005
erfz Z
0.8802 1.1
0.9103 1.2 (P.181 ¥ 5.3 &)
o =y 2 Il

2/4 x 107 Ben /s x 18000s
. 09-08802 _ y—11
0.9103—0.8802 1.2—1.1

51,166 X 204 % 10~ e /s x 18000s = 1.979 x 10 ‘em = x
L2 =1.979% 10 *cm

—1.166 =y

5.27

D=1D, « ¢ YET
D, =7.7x10 °ni*/s, Q= 280kJ/mol, R=8.314]/mol  k, T=1473.15K
— 2800007/ ol
8,314 J/mol + kx 1473.15K

D=7.7x10"m?/s « exp( ) =19.089 x 10~ ®»n/s
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5.30

Q1 1
Dyooc _ e[fﬁ(iff”
Dyoc
T, = 400°C = 673K, T, = 600°C = 873K
13 Q 1 1
7.5x10" ni’/s _ TS 3tasme S3K w73K )

2.5%x 10 ®ni /s
. Q= 139320.529mol

5.37
(a) A5 NUXZE HIRHEH Q> Q. 0122 EAIF NIECH &40 O
(b) C-Fe= & & EA0|D Ni-Fe= XIE& EAHOICH. (P.176 &1D)
(c) 109 22 1°C 22 M 4.2J9 OILXIDF MOICtH,
3380902 £2 1°C 2 W 142kJ2 Ol XDt MQICEH,

5.39

D=Dy + ¢ YT, Dy 33y = 25.5D) ) Qpy = 1.28Qp,

Dy sooc = 3% 107 %m%/s, Dy, so0c =5 x 10 Pm?/s
Qn+Qn

BT =955 ¢

Dy 3x10 "m?/s RT

=255 « e_
D, 5x10 ®m?/s

139000
5 Qp, = 139000/, Dy, =5x 10717 x 31X =12%x107°

D, Q
2.0x107° 142000] (

FF
(@)]
~
o
K

_29_
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_ Z27NFA - HF T o o] 1
= = x 100% ©] 2. &

avy
2
e
DN
o

0.12cm— xcm
0.12cm

S012em—xem = 0.2X0.12¢m

x 100% = 20%

ue)
g
o
[0
o
Il

xem = 0.096¢cm

6.43

41(~ 3 8] o] M3}

ly(A 3 o] 27] A o])

THAHAH Fe= olBE
_ 63mm — 51lmm

et [e)
oo 0.2350°] t}.

A — 4 ~di—--0.90
Wz ae =" " 100% = —— = % 100% = 30%

=d, = 1.076mm

%1.0762 - %0.702
Af = % 100% = 57.7%

s 2
1 1.076

o

i Rds

H

6.49

a) o,=0(1+0.34) =180 MPa(1.34) = 241.2MPa

b) € =In(1+0.34) = 0.293 . 29.3%
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6.50

@ T
'ﬂ'"i'_l
7 3
A
w T

£ 7
Vi

— [oo1) B =4 & ~45°
B oo + L S osoi =g <& "
ol WiE Cool) w s LTu3 J:' .
CLOI 0t Wpttay Wikt Cioi] ¢ OS50, = \.'u_:; 2 Bi=S4n
S L1

108 Ty = (RRMPa) (Cos ' Y CCos W) = 22 MPa

Chodofel Wribhzael URkat geey whike) 40° oby

0\ Oow AkMME 22 poick (cos 0ot 0)

F=5000N, 20, = 0.250cm — 20, = 0.210cm , [ =20cm

Ay = o (XU 6 0491en? = 4.91 x 1076 n
2100 f .
A =x o (YD 0346en? = 3.46 x 1075
AOZO = Alll
a) o= F S0ON o 10° N/né =1.02 X 10° MPu

Ay 4.91x10 5p

A, Lo L91x 105

€— ———

AT 3.46x10

—1=0.419

b) 0, =0(1+e€)=1.02x10°(1.419) = 1.45 x 10° N/ni’ = 1.45% 10° MPa
€; =In(1+¢€)=In(1.414) = 0.350

6.53

o)
palion) ool ]

) god .. 1 Cos@= 2oL oWy, B=5%9°
' 41/,' \m !,,[J I _"| J),O‘ \l_a h . Lh)
3 21 Tr = (MR (s U6°) (cosbtk.N* )= 30, (M

(b g2t [oou)ar [Tio)e) iy ol Doil whinly &4 0otk (cos90"=0)
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6.55

.
Jz

a) 185MPu=g, +

qy:60+

k

V14 %10 % m
0.36

V14 %10 ¢ m

(F=0.36)

185MFa = o, + =0, = 89MFa
1
0.36 MPa » m*
Jd
1
5 1

_ 0.36MPu « m* >
Jd= B -0027m

1

d = (0.0027m? )* =7.5um

b) 220MPa = 89 MPa+

6.57
O‘y_O‘O‘F%

1

p.2RE8 WEH g, =80MPu, k= 0.40MPa/m”
1
0.4MPua/m*

Jd

d = 0.00004356m2 = 0.004356¢m = 43.56m

1

. 140MPz = 80 MPu + —Jd=0.0066m2

6.59

¢, =6900min = @Q/RTl = (p/523k + R

t, = 600min = CeQ/RTZ — (/58 R

b QLo Ly
n PRI
6900min _ Q L1
600min P8 314J/K « mol ‘523K 558K
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11.5=exp(1.443x 10" °) « Q
Q= 169.3kJ/mol

6.60

t, =12min = CeQ/RTl — (Y/M3k + R

t, =200min = VR — ,@/361k - R

N9y
n, CPR'TT,

12 Q[l 1]

200 P9314'413 361

3 exp—4.195x 10 ° x @

50
Q= 67065/ mol
12 67065, 1 1,
t, Pg314 413 373
Sty = 97.4min
6.61
Ly %2.802
0.20 = . d, ==71A%) =d, = 3.12mm
7%
3.13% —2.45°
a) %37]’%% = T: 0.387 ..38.7%

b) & 6.448 =2 HAS=6%, F=25T=430MPa, I &=520MPa
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7.20

K‘_Xc =Y 5-'; ﬁn‘
Kge = TRIQR "*‘j*‘ 24 MPo. Jvn
{5&\: -l 222= Sl M Per

k:{_ 24 MVa I
\Ei: — — —— =0,
Y B I o b X T
21 —4 ] =t L
0= 18kl o™ w = Ly¥ ™2 2120 B
08 o G 11\ 9 { SRR

K= 24.22Mpam , 6. = 495Mpa

3
@)24.22 Mpaym=1 x 495Mpa X X Jra, a=1.35mm.

1
5)24.22 Mpaym= 1 x 495 Mpa x 5 % Jra, a= 3.05mm.

7.29
1, Key, 1, 35, B
= E(YG) _7r(1.3><120) =0.016m = 16.0mm
af(”‘/z) l_a,o—(m/2>+1
]\G:
[—( +1]Ao/” m/2 ym

2
(0.016m2)" 7 —(0.001) %™

f= |2 P k.
! \\- L"“E['ﬂ"i: ~T

C2a =2 Tmm

. 2a = 6.1mm

= — =1.18 x 10°cycles
[—0.75](5.0 x 10 12)(120)*°25 (1.3)*°

_40_

A

1 L
), AFTEPT 0| (LW ArTh o

Iv‘i"\

o e

o

by
)



7.30

0;(m/2)+1 _a—(m/2)+1

“ T = n/2) 1A YN,

-3 -3

&= 0.012m) % —(0.00125m) 2
[+ 11(6.0 % 1079)(x)(1.2)* (2.0 x 10°)
=3.318 x 10°

a =149MFa

7.35

P= T(K)(20+1og T,). T=(273+850) = 1123K
26.3x10° = 1123K(20+1log 7,), log 7, =3.41
T, =2626.71h

7.39

(@) mgh, = 15kg x 9.81m/s” x 1.20m = 176.58]
(b)hy =1.2mx cos45° = 60,/2=84.7cm

hy, =120—60y/2 = 35.1cm, mgh, = 51.6]

()R A AR (HF) = (176.58 —51.6) J= 124.98]
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7.40

mgh = 15kg % 9.81m/s> x (1.2 + (1.2 X c0s30)) = 264.87.]
olof| A& v} F o}

oo K| = (264.87 —220)]= 44.87]
mgh, = 44.87]= 15kg x 9.81m/s* X h,
~41.4° 7HA] 22171 S = 0.305m o) of ATk
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(a)2H A& 100%
[e]

OH AF—78Wt%
0 A

3—88
93—78
(c)HA-71.9%Ag
o Atwt%
91.2—88
91.2—71.9

(d)a’d—17.9% Ag

a3 wt%

X 100% = 33.3%

X 100% = 16.6%

91.2 —88
91.2—7.9

x 100% = 3.84%

88— 178

B —93% Ag
B3 wt%

o — 0,
o3 —7g X 100% = 66.6%

B3 —91.2% Ag

B2 wt%
88— 171.9

91.2—71.9

B —91.2% Ay
B2 wt%
88—17.9
91.2—17.9

X 100% = 83.4%

X 100% = 96.16%

8.24

=& pIt 60wt%0122 0| &

r—61.9
97.5—61.9

) for Metals, 1973, p. 253)

=2 =010,

=0.6, x=283.26wt% Sn,16.74wt% Pb
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8.27

(a)-(i)L+a

(11)a:40wt% Os~+ 60wt%Ir, L: 20wt% Os + 80wt % Ir

oy 30—20 . o . 40—30 o — 0

(Ill)a.740_20><100wt/o 50wt% , L3 55— 0% 100wt% = 50wt%
(b)-(i)L+4

(11)L:23wt%O0s+ TTwt%Ir, B : 61.5wt% Os + 38.5wt% Ir

.oy 61.5—30.0 o _ o 5. 30.0—23.0 o _ .

(iii)L: 615 o3.0 < 100wt% = 81.8wt%h, f: X 100wt% = 18.2uit%,
(c)-(i)L+a

(11)a:43wt% Os+ 57wt% Ir, L: 23wt% Os + 77wt % Ir

1 43.0—23.0
43.0—30.0

PRt o — 0,
L: 13.0—23.0 < 100wt % = 65.0wt%

X 100wt% = 35.0wt%

8.31

(a) L,phase=36% Pb+64% Cu, L,phase = 87% Pb+13% Cu
70 — 36 87— 170

Wit Ly = o X 100% = 66.7%, wt% Ly = g = 33.3%
(b) L,phase=87% Pb+ 13% Cu, a phase = 0% Pb~+100% Cu
70— 0 87— 170
wt% L, = 870 x 100% = 80.5%, wt% a = 8770 =19.5%
(¢c) aphase= 0% Pb+100% Cu, B phase = 99.94% Pb+ 0.06% Cu
100 — 70 30
9 = - o = 0, 9, = = 9,
with @ = 0" X 100% = 30%, wi% = 15— = 70%
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8.34

X 100% = 36.4%

(5.4—5.0)wt
(5.4—4.3)wt
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(a) &= Sn2 BEUAM XRE F= -P+CiN, 20| DHEBZ HIXY B 2
Bt aig N=1, == Sn2 =201 12 DEE2Z (=1
0122 Hat) D0l BE P=2, F=—2+1+1=0
(b) Alpha & ZS0IA
e N=1, 24 2H &

RRE F= -P+CIN, 20| DHEDZ HIXY Bias 20
F

EiE 0I2=2 C=2, Alpha & 1JHJt JAL2=2 P=1,

(c) Alphat2Hal 0 A
A= F= -PHCIN, 2501 DHEHE2 HX28 BHrs
282 H AEHE 0|22 (=2, Alpha &t} HAQ| SE6tEZ P=2, F=-2+2+1=1
(d) AlphatBeta & <0l A
NSE F= -P+CHN, 20| DEES22 HIZMdH
282 H AEHE 0122 (=2, Alpha&flt BetadtOl

ST0F Y N=1,

TEGIOR P=2, F=—2+2+1=]

(e
N;

ST E0IA
[
4

F= -P+C+N, 220 DHEE2Z HIXZH Ha= 2502 oY N=1,
(0]

2HEH AEHE 0122 (=2, Alpha &1} Beta &t HAQ| SEGIE2Z P=3
F=-3+2+1=0

- |
:Z:::::::i
N\ s |
g
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e B
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atp ! y
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o i
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(b) 19.2wt%,183C

(c)

Kl

i

Jb oL ol et

=&

(d) 61.9wt%,183°C
(e) 19.2wt%

8.61
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9.2

(@) 1 Olses stES(Fe,C )2 M EBE A0l OILIDI HEO0ICH HE =2 SHOlA
Fe,C= ANYEIOIECtol=0 21 &40 HE AT 422 Zolellt. R

Fo ANAEC Z2 S oHELZH JCH Metd Fe—Fe,C SEHE= AN &
= It

(b)

(i) LRAHILIOIE @ y-Felll EA
CHOIEEL O =2 BA% N8&E8 JtALD ULH B34 NET = 11488 [
2.08%= = 10|14, 7230 M= 0.8%=2 ZA8HLE

(ii) o HEOIE : BCC Fe ZHAXI Wo EtACS HASE 1
cHOIEO A0 D& 723CTUHAM 0.02%2 =IO 1

(iii) AIMEIOIE: 6.67% C2 93.3% Fell AHOICI SISA2 FeCOIH RXHES
2= Fe 75at%-C 25at%0101 ZH P2 X= At E (orthorhombic)Ol Ct.

(iv) 6 HI2IOIE: 882 &4 AAE DEMOICE « HEO0IES 22 BCC 2FHF
ZO0IXE O 2 Z2ANY=E JHNLD UCH S22 HUHIEEZ= 1465TUHA
0.09%0|Ct.

H
0
T
010

1495°
HAH0.53%C) + & HI2t0IE(0.09%C) P

y LAHILIOIE(0.17%C)

1148°C

oHAH(4.3%C) + 7 QAHILIOIE(2.08%C) + AIMIEIOIE(6.67%C)

-
© AHILIOIE(0.8%C) 22C

a H2t0IE(0.02%C) + AIHELOIE(6.67%C)

w fesrs tend e .o
T "D
- = Fexl
-
—— PRl ™
= = ' T 2T
= N o=
E [ Sl o L -
—
-y —
o = Fee , C
- FeaC
2o
A A - A a A
o% © ] 3 EY - - - - s
TOow  Fae g
el @hE T Ol DO —
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9.3

x 100 = 88%

6.67—0.8
6.67 —0.02

akFe=

x 100 =12%

0.8—0.02
6.67—0.02

FPC=

9.4

9.5
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Ju
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©
on
a

X H2101 S HA aBl2tOlE(=4H) + yRAHUOIEWL)E A0l €40l ==t 2
SO O WedZol TetAl afictolE(=4)2 &0l SIotHA LAHILIOIES B4
sEot Sotot) SHBEE2E AWM 2AHUOIES EAsZI 24xd
(0.8%C)Jt T 0I240] Z2t0IEZ Hot=0 Ol Z2t0IE= aHI2tOIE + AR
EIOIE(FesC)2 F&O0I 10 UL

9.59

723C— AT OIA SHEsS 108, XSithel 220l 2loH,

8—0.2
(a) =4 HICt0IE(a) wi% = %xm%:n%

0.25—0.02
M O| = % = = 7 0/ — 920,
AOARICHOIE(Fe,C ) Wi 667 —0.02 < 100% = 3%
(=& ADICIOIE= MAEX 2LULCH)
24 H2oIE(e) wt% = & HZH0IE wt% - =4 HS0OIE wt% = 97% -

1% = 26%

c
4

9.7

723C— AT OIA SHHS D02, XSUHel Aol 2la,

_ 1.10—0.8
(a) _;F_/:.' /\|DJE|'O|E(F83C) Wt% = mx 100% = 5.1% ol
i 6.67—1.10 ‘
24 2ol E % = ————x100% = 83.8%
(b) HI2I0I E(a) wit% 6.67=0.00 X b b
(=4 H20IEs MATX LULH) N
} 1.10—0.02 | B4 foee
S| il E % = ———— % = 16.29 g 1~ sl
X AIHELOI E(Fe,C )Wt% 6'67_0.02><100/0 16.2% \ e

S ABIEIOIE - =& AIBIEOIE o
16.2%-5.1%=11.1%

=4 AHEOIE
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9.91

5.0—0.02
Quwt% = mx 100% = 9.22%
9.92
. 33.2—8.5
(a)fﬁ@a' = m X 100% = 89.7%
- 52.5—8.5
(w#%a:Eﬁjﬁgxmmwﬁ%z—wjm:4m6
8.5—5.65
@Mwﬂﬁbagjg%%lm%=6%%

<AI-Cu OIEH &EE>
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11.64

2(R+7):2R=+/2:10182 /2RrR= R+r0|C}.
et A %=0.4140|D A0I22 6Ie S0I=2eE: = 2HUL.

Cmian
G 2AR 4 1)

Aming

Laa)

i

11.65

o2
o
o

T

(a) Ba0 2| OI2EHXE Hl= .

e}

%o

dlo

Ba*" 0.143nm
= =1 IONE=
0O* 0.132nm 108 (EHAl i)

To

O

o ol

(b) LiF 2 O|=2EtXIZH|l=

r

o]

ro

dlo

Lt )
00 g (st )

F 0.133
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11.67

0l2 BHXIE& Bd?"= 0.143nm, 0? = 0.132nm,
Lit=0.078nm , £ = 0.133nm & .

CsCl o 22X 20| a2 P5ts Al

rlo

\/3_a = 21+ 2R °|t}.

rr

o]l

a= ¢_ (0.165nm + 0.196nm) = 0.42nm ©| t}.

G917 g/ em® ol Y, 4.2 10 Pem = a

(1C5" < 132.9g/mol) + (1Br~ < 79.90g/mol )
6.02 % 10% (ions )/ mol

ol - A ol 2y 353 x 10 ¥y

o ARR S (42 <10 *em)’

= 4.76g/cm?

11.71

(a) r/R=0.6890/22 CN=60IC}. 1:1Z2E= 6tH HIR =Dt 60!

AZTE £ YAUES ZFPIE 012C

=3.53 X 10 *g

a=2R+2r=0.446nm, AKX WA= am* 400, o* 4HJF SO 2HCEH.

4 4
4 x —7(0.091nm)® + 4% 571'(0.132nm)3

APF = 3 3 =(0.58
(0.446mm)

(b) r/R=0.9620IXIE G2 Z2HFAX= HSIUHESE ZEFRAXE 0L,
a=2R+2r=0.518nm, SRAAX WOl s° 400, 0° 400t S 2Tt

4% 4 7(0.127nm )3 +4 % %W(O.lSQnm)g

APF = 5 = 0.52
(0.518nm)
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11.72

420" atom < 65.38g/mol + 4 Te*~ atom < 127.6¢/mol

InTe®) A% = -
6.02 < 10*atom/mol

=1.28%x10" g

@a — R rolBE q=0.679nm = 6.79 <10 cm
1.28x10 %
nTedUe = 810 79 _ 4.09g/cm?

(6.79<10" %em)?

11.74

CuF, o ZHPEZE= 2=
A D 20
M2tk ZrOs = 8912
QAA0I2DF 40H9] OFed

<O 2 O] e sich), o] ©2IZIXI0IN Ca?' 0|28 FCp e
Ol22Z OIEMRULCH. a8 11, 1{0} BA(CaF) gﬂ?xwif‘s e s 2n 2 Rzt Ry b

mtraduction fo Cer " 2nd ed., Wiley, |

g d DR,
Reprinte I i p ,rmm sio! jJ fA Wiley & Sons, Ine.)

4&4+x 1.22 1)+ (80O* %1 l
2r0,°) A% = ( 01229/ mol) + 8O <16g/mol) _ g 19,19~
6.02 < 10*°atoms/mol

ST BT = & olfl a4 o2 9x= (5.1 1y goz.
4°4° 4
4
R+r= ﬁa, a=—=(R+r) = 0.505nm
i 73
8.19 <10~ 229
olcse 9o —
et 2= EHx (0305 <10 o 6359g/cm
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11'90

o, = 73¢9

=

K, = Yo, Vra = 33914 = 3.4Mpa « v/m

Yy =2
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ic — 34]14pam
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P B (I V1Y ¢
™ o 1
— = exp [_(___)]
Up ¢
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o[ 8010 mol 11
~ PS8 mol « K SBBK T,
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12.41

SEMWR 2LIE 1ew’etd IHBEIHE SEWRS 2= 1.615g01 ST Ol
BAMR ROE Viem’0l2tD MG I ZAISXIS RIE (1— V) om0l
Sl OIZAISRIS SHALRO 2 B2 SSHE PHY 2SS 0I8HH 7

o

O

.
1.1650 = 1.21g(1— V) + 1.74g x V,
1.1650 -~ 1.21g = (1.74 - 1.21) V,

V, =0.764cm’ vV, =0.236cm’
i} v,
FUHEE=—x100% = 76.4%
Ve
(b) m,;=1.33¢g m,, = 0.286g
m; m,,
W, =——"——x100% = 82.3% W, =————x100% =17.7%
my+m,, m;+m,,
12.43

54 x 10°psi = 373GPa, 0.550 x 10°psi = 3.8GPa (1ksi=6.9Mpa, 1000ksi=1psi)
E=EV,+EJV,

V,=064 V,=0.36

E,=3713G E,=3.8GFu E =240GFa

m C
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M 12.432 SBEES UEIUHLD A2 2 p.5962 (Al12.2)0 2ot SBHE

V,+0,V, 0,=(0.64x0.31x10°psi) + (0.36x9.20x10°psi) = 201.x 10°
psi=1.39GPa
BAMR0l Zele o529 Hte
=E,V,+EV,=(54x10°)(0.64) + (0.55 x 10° )(0.36) = 34.75 psi = 239.7GIu
EV:  (372.3GPa)(0.64)

P
f_ _ —
P EV. (239.7GP)(1.0) 0-99%

12.48

p.5992 (Al12.17)0Il 2HM & 83 =2 [,

E.E 340 x 10°pa x 4.50 x 10°
E = L = b L —1166m
VE,+ V,E  (0.62x4.50 x 10°pa) + (0.38 x 340 x 10° pa)

12.52

2GS+ 6H,0— G,S, « 3H,0 + 3Ca(OH),
2C,S+ 4H,0— G,S, + 3H,0 + Ca(OH),

GS= i %ol ZtE Z2HE AUHE =D
Ol= =30 i %ol AN HE £ 22 YSEH.

GS= =3EtE0l L2182 1= 0l Z XTIt Sotcte &elol =L,

12.80

Eoy = Tsiclksie T M naiBrin — Tra =1 o

220GPa= f,;,(390GP2)+ (1~ f,, )145GP) — 220GPa—145GPu=390GPz + f,;, —145GPu + f,,

220GPa2—145GFa

Jse = 300cP—14560. 206
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12.85

EtAH E:.{)mp = fAle?ﬁﬂAle3 + fsicE;ic = 0.70 X 350GFz + 0.30 X 340GFa = 347.0GFa
—4 2
EAHEE: ¢ = Ocomp _ })comp/Acomp _ 8M]V/(55X 10 “m ) —419%10°°
comp E;omp E:'omp 347 X IOSW a
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