[1]1 & Ashdol T B2 o] 24

ol $-2 A74-& 9198HE radioactived =2 <l Radon(**Rn)

1

L 9] decayE E3lA AAEM o] Radone T thA] Exo] FFAo 2= o3 B¢ 2%ph
A oy

2 wgkEny o] o] AN UL a—BF ot L5 FMA PR AP I Y

of

H Rne o539} p-oHE

a) “PUe] Mppo g Hg uw 2zt Bl o—EH ¢} B-EHE 5= (5H)

BH)

Y

238
92 > a
222
d ~ 86
Y
e > f

\

A 2Phs AN FFHOR phS AWM (F 157

=

(@)l A Yo L. (107)

=52, Pb, Bi, Po, Th, Pa2]

226
88

234

Y

82

206 Pb

|

52 Pb




[2] o] FAlA] v

A oW M E A E YA #Ray Apphr HyaAS &y go] o
sHA e 4 ot
226 K1

210 Ko 206

os Ra > 82Pb - "5 Pb

28Raol A ApphR o] W)= tigF 1600 d o] al 2Phol| A 2ppR o] wizbr)= ok 201 olth. (E15%)

a) 2 A4s

ol thete] thao] S

g L. (6%

d["Ra] d[pb] d%Pb]
dt | dt dt

AR

==

b) FHzol 919 di F PRavte] EAEITHA o]Fe] #ppR Fsle] A7) HPhe]
o] ol ofFEsh FEZE AlZto] Ay o] F 4 Ale] ] HlE

£ radioactive equilibriume]&}al gt} o] Hof o]
53)

4=)

hA

%-& PRa
A FAZE Ak o2 e
ujo] #Razl #Pbhe] Fe] HlE T L.

o

R

[e)
25

oS



¢) radioactive equilibrium®] &l ¢+ = A PbS AASH 4AHvte] RaZl E4EE AAE Pbhet
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[3] diatomic molecule$! BN, CO, NO, CN ©f thsle] (&153)

a) Zt7} 3}arE-9] molecular orbitals 1A L. (54)
)
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b) 919 3}3+E F paramagnetic$t =S LEA] L. (5F)
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[4] HeCoN-H B Ah ol t@ the Aol dahal 2. (204)

a) N 27 # 38k &4 7 =3 (hybrid orbital) 2] FF5 Axpa =9} A A Q. (53)

(BH)

AA3k= o8t 12 S &A= (molecular orbital) S 2A| x| 3le] AW A Q.

c) C=N Zz}el nla] C=N Ao Zdgddel= drtar d3dn n—nx olvA 1AL g7 =X

orbital overlapS °]&3}o] AwslA L. (5%)
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d) C=N A}ole] #FAA LS o] A =95 A9 EH highest occupied molecular orbital (HOMO)= 5
A ¥ = nonbonding orbital, T™(CN)7} Q1thar 7FA e wf npebabe) o] Exjo] WS xo] Az}t a7t n™(CN)
AE7R (&, AAMA Lot n )

— ©(CN) ¢ #olZ &S wl =1 ¥k-&-2}<=(bond order)= o] DA ¥
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[Co(NH3)2(H20).CI2]CI

i

SERa o] B 249, of SEES 1% U B
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[6] The octahedral complex ion [MnClﬁ]g_ has more unpaired spins than the octahedral complex ion
[MH(CN)ﬁ]S_. How many unpaired electrons are present in each species? Explain. In each case,

express the crystal field stabilization energy in term of A,. (10%)

4=)



[7] A galvanic cell is constructed in which the overall reaction is

Pb(s) + 2H30"(aq) — Pb*"(aq) + H,(g) + 2H,0(1)

(Pb?* +2¢° — Pb(s) &°=-0.1263V,R=8.315J K mol™, F = 96485 Cmol™) (&10%)

a) Calculate Ag® for this cell. (3%)
AD)

b) Chloride ions are added until PbCl, precipitates at the anode and [Cl ] reaches 0.15 M. The
cell voltage is then measured to be 0.22 V at pH = 0, By, = 1.0 atm and 25T. Calculate
[Pb?" ] under these conditions. (473)

4=)

c) Calculate the solubility product constant A, of PbCl,. (3%)
AD)
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b) o] fuel cell] HAHF-S-2]8 2231 Cell voltage, A ¢ °ce S T3HA 2. (57)
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[11] Fe(CO)s(PFa) ¢l thste] v Aol HabAl L. (207)
a) 919 sFEeNA Feo] AbskgE TaHA 2. (27)
&=y

b) olul Feel dorbitalol] A= AAe] =& 2 7121712 (37)
R

c) $1¢ 3}gtEo] 7FA= geometrical isomerd] 7t 370 4 W 919 FHIFELS oW YA xS
RAE=7R (7 o E FEE 184 9Q) (54)

(BH)

d) SollAl 7k =& o] 8-3Fo] FeQl dorbital®] crystal field splitting energy levelS “12]A] 2., (8%)
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e) ©] 332 magnetic 2L ojw AA| =3 L. (24)
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[12] A8kl (Mg(OH)S Zof] &35 o] Mg* o] &3 OH oo & sjzyjdrt e & 3

A9 ARE olgstol ool Arel WAL (F 20 7)

Mg™ + 2e” — Mg(s) € =-2.375V
Mg(OH)o(s) + 2 — Mg(s) + 20H" €= -2.69V
Oy(g) + 2H30" + 2e” — Hy0; + 2H;0 €°=0.682V
0s(g) + 2H,0" + 4e” — 40H" €= 0.401V
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a) Mg(OH), €] o] 23} Rhg-43 212, (57)

(BH)

b) 25C, 1 71¢F atell A o] ¥k&-9] = Gibbs AHFallUA AGYE 2 Je171? (5 4)
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Periodic Table

1 2
H He
1.008 4.00
3 4 5 6 7 8 9 10
Li | Be B C N O F Ne
6.94 | 9.01 10.8 | 12.01 | 14.01 | 16.00 | 19.0 | 20.2
11 12 13 14 15 16 17 18
Na | Mg Al Si P S Cl | Ar
23.0 | 24.3 27.0 | 28.1 | 31.0 | 32.1 | 355 | 39.9
19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36
K Ca | Sc | Ti \Y Cr |Mn| Fe | Co| Ni | Cu| Zn | Ga | Ge | As | Se | Br | Kr
39.1 | 40.1 | 45.0 | 47.9 | 50.9 | 52.0 | 54.9 | 55.9 | 58.9 | 58.7 | 63.5 | 65.4 | 69.7 | 72.6 | 74.9 | 79.0 | 79.9 | 83.8
37 38 39 40 41 42 43 44 45 46 47 48 49 50 51 52 53 54
Rb | Sr Y Zr | Nb | Mo | Tc | Ru | Rh | Pd | Ag | Cd | In | Sn | Sb | Te I Xe
85.5 | 87.6 | 88.9 | 91.2 | 92.9 | 95.9 | (99) | 101.1 | 102.9 | 106.4 | 107.9 | 112.4 | 114.8 | 118.7 | 121.8 | 127.6 | 126.9 | 131.3
55 56 |57-71| 72 73 74 75 76 77 78 79 80 81 82 83 84 85 86
Cs | Ba |see| Hf | Ta | W | Re | Os Ir Pt | Au | Hg | TI1 | Pb | Bi | Po | At | Rn
132.9 | 137.3 | below | 178.5 | 181.0 | 183.9 | 186.2 | 190.2 | 192.2 | 195.1 | 197.0 | 200.6 | 204.4 | 207.2 | 209.0 | (210) | (210) | (222)
87 88 |89-103| 104 | 105 | 106 | 107 | 108 | 109 | 110 | 111 | 112 |
Fr | Ra | see | Rf | Db | Sg | Bh | Hs | Mt A
(223) | (226) | below | (257) | (260) | (263) | (262) | (265) | (266)

57 58 59 60 61 62 63 64 65 66 67 68 69 70 71

La |Ce |Pr Nd |Pm |Sm |Eu |Gd |Tb |Dy |Ho |Er |[Tm |Yb |Lu

138.9 |140.1 [140.9 |144.2 |(147) [150.4 [152.0 |157.3 |158.9 |162.5 |164.9 |167.3 [168.9 [173.0 [175.0

89 90 91 92 93 94 95 96 97 98 99 100 |101  |102  |103

Ac |Th |(Pa |U Np [Pu |Am |Cm |Bk |[Cf Es |[Fm |Md |No |Lr

(227) [232.0 [(23D) [238.1 [(237) |(242) |43 |47 |(245) [(25D) |(254) |(253) |(256) |(254) |(257)
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[2] <ke] EAo A HA oW w7 S 7HA+= dAs 2Ray} 2phE B34S vpea o] v
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Kk
226 Ra 1 . 2;(; Pb 206 Pb

Z6Raol A 2P o] W7k71E e 16004 0] 31 29Phell 4 ¥Ph ] whghy]E of 20 o]tk (F15%)
a) 7t Aol take] tgel £EAAS AL, 5F)
d[“Ral/dt =  d[Pbl/dt . dlPbl/de
3=
d[%Ral/dt = k; [Ra]
d[“Pbl/dt = k, [“Ra] - ks [“Pb]
d[“Pbl/dt = ks [“Pb]

Ko

MA712: 17] Youv-14, 27 ¢OoYy 3A, 37 oY 5%)
A, Z & 59 ZF 0.5 Z4HA

) Hxzo 99 YAk F Rauto] EA Y TIA o)A o] Apphr B3 Elo] A7|= 20ppho] ¢k %R,y

«l Foll oEatn FEE Algte] AU o] F A4 Abolo] HIE 2 dAGA FAZF "t o]e g H

= radioactive equilibriumo]gtal 3t} o] HEo] o2 S uwje] #Rax} 2Pho] o] HIE FEA Q.
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A
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d[ipbl/dt = k; [TRal -k, ['Pb] =0

A= h=N=
[fRal: [Pbl = ko ki = 1/tieen @ Mtyems = tises © tyeen = 1600:20 = 80:1

¢) radioactive equilibrium®] & ¢+ =o|A PbS AASHH AWHe] RaZl E4EE AAE Pbetr
of FAlgch ol Pbe} Rac] H]Fe] 100:1e]gkd o] HAE Pbellrl #Pbe} *Rac] ThA|
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[3] diatomic molecule?!l BN, CO, NO, CN ©f st (Z15%)

) 27+ 3}eHE-9] molecular orbitalS ZAlL. (5F)

&)=)
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N T N

BN CN CO NO

valence electron configuration®. 2 X &s|% =} o 2HI} Zo] MO Ao gbA
715 = ojoF st
b) 919 33%E = paramagnetic3t 3FEES TEA L. (5F)

A=) CN,NO

o A F=ss st F cAHE dsia L. (53)
(&) Aats Akt gaglol
CO>NO=CN>BN (53), CO, NO, CN, BN =& CO, CN, NO, BN (3%)
¢l 0%

[4] Hy-C=N-H 2247 20] tgh thg Ao ot <. (204)
a) N7} F5he £ 7 =34 (hybrid orbital) o] FFE At A ek A AR5 2. (53)
(%)
o sp?, (3%)

1 1 1 _‘_ 2p
1
¥ | | 3Xsp;
@23
b) C=N¢] °o|FA%S T3 o nddS EAAEFS(molecular orbital)E A X 3ko] A s1A] 2.
(54)
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c) C=N Zgo| Hla] C=N Agel Zgdol= #Hutn oyt n—nx olUA 3L ojEA =X
orbital overlapS °]&3}o] AwslAl L. (5%)
AR

o 74 o] W overlapo] F0] - oY A Aol FojETL
%f\g
N
d) C=N A}ole] #AA =S| o vA] =95 A3 2 highest occupied molecular orbital (HOMO)Z =
“d == nonbonding orbital, x™(CN)7} Qlthar 74 & w) wpebade)o] Expo] Q& xeo] Ax 7t 1™(CN)
— 7'(CN) & #o]Z &}9lS W 1 ¥-2 2157 (bond order):= ol DA HA=712 (&F, AR Lo’ nta®?)
(57%)

B=)
' bond order = (4-1)/2=1.5
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[6] v Wi stEe] FATEe Ask, vl
ol AAE EF LPAL. (107)

[Co(NH3)2(H,0).Cl,]ClI

AY) & 2k3E=+3, 1) $<2= 6, Diamine diaquadichloro cobalt(111) chloride

CI///I"'(:|on\\\\\'\'H3 OHZ////,.C| aNHs OHa/y,, | W NH3 HaN,,, | wWC
0 ‘Co’ ‘o
N | g e | N oY | “Win, N | g
H,0 H,0 cl H,0
cl cl
CI////,I | \\\\\\NH3 H3N////,I | \\\\\\Cl
'Co\ 1 A
OHZ/ | WNH, HoN'" | V.0
Hzo HZO

[6] The octahedral complex ion [MnClg]®™ has more unpaired spins than the octahedral complex ion
[Mn(CN)s1?". How many unpaired electrons are present in each species? Explain. In each case,

express the crystal field stabilization energy in term of A,. (10%])

4=)

The Mn(Il) ion in these two complexes has four d-electrons. When coordinated by Cl in the
[MnClﬁ]g_ ion, the result is a high—-spin complex-all four electrons are unpaired. With a stronger-
field ligand in the [Mn(CN)s]®", there are no electrons in the higher—energy eg~levels. Putting four
electrons into the to, level requires pairing two. The other two are unpaired. In the first case, the

CFSE is —3/5A,; in the second it is —=8/5 A,.



[7] A galvanic cell is constructed in which the overall reaction is
Pb(s) + 2H30"(aq) — Pb*"(aq) + H,(g) + 2H,0(1)
(Pb?* +2¢° — Pb(s) &°=-0.1263V, R =8.315J] K* mol™, F = 96485 C mol™)
(£107%)

a) Calculate Ae® for this cell. (3%)

4=)

Ae® = €°(H30/Hy)- e°(Pb*"/Pb)=0-(-0.1263)=0.1263V

b) Chloride ions are added until PbCl, precipitates at the anode and [Cl ] reaches 0.15 M. The
cell voltage is then measured to be 0.22 V at pH = 0, By, = 1.0 atm and 25T. Calculate

[Pb?" ] under these conditions. (473)

AD
e= ¢° - (0.0592/n) log {([Pb*" IPyn) = [H;0" 1%}

0.22=0.1263 —(0.0592/2) log{([Pb*"11.0) + [1.00]%}
[Pb?"] =6.8x 107* M

c) Calculate the solubility product constant A, of PbCls. (3%)

AD)
K, = [Pb* 1[CI 1°=(6.8 x 107*)(0.15)* = 1.5 x 10"

Sgd 134,
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[9] NO,, NO,*, NO, ol thal] t}S-o ©abr] e, (F15%)

a) NO, 2| n Agoll =] 2] A¥= % (correlation diagram)S 2] A] 2. (57)

(BH)

e
4 )
I/I T, \\\
/ \
/ \
(. O D, OO
\\ TCZn /I
2pzN \\@//

T

szo 2pZO

b) NO,, NO,", NO, 9] F+x& 77} 7|%3tet. (5%)
AE) NO,"-A3, NO,/NO,: #& &)

ONO, ol n HANERFE 1o tefo] 278} (57)

AR, ©.," ©, 7F Aok

i, nznb T,

(m oA okl A z= glol= )



fuel cellz-2] 3}}+<l proton exchange membrane (PEM) Fuel Cell9] thEF4 <l Z1glo]t}, o]

o
cell /b3 ¥ddd F& & A& Farsto] v =5 AL (F157)

iy o

Membrane

2H"+2¢ > H, ¢°=0.00V
%0, +26 +2H" > H,0 £°=1.23V

>
[-'E
oo
9.

°,

doj L} =%]2} Anode

R

[-4 (

5L, Abs}

o

a) L B R AFelM dojuq= 1k kg
1A cathode?1#] BF3] Al (57)

AY) L:H,— 2H"+2¢, 23}, anode

R: %0, +2¢e +2H" — H,0, <. Cathode

b) ol fuel cell®] A AWH3-2]-8 231 Cell voltage, A € ° ey S T-3HA1 2. (53)

(;g %) H2 + 1/2 Oz - HQO, A € 0ceII = A € 0cathode -A € 0anode =1.23-0.00=1.23V

O AL o= AFA ol AFor Bt A Waa LB RATe] (1), (DT o= Ad A
A wrE A9 (57)

=) (F) LoR L=, Ri(H)=



[11] Fe(CO)s(PF3) ol thate] tha Aol Habr 2. (20%)

a) 919 shgr=ollA Feol AstE FebA L. (27)

b) ol® Fe<] dorbitaloll A= HAke] == 2 H17F? (37)

c) 919 3}3HEo] 7}x= geometrical isomere] F7F 37 A w) 9]¢] FHFES oW QA FERE A1
A7 (P H3 FEE 2EA L) (57)

d) ol 7k F-2E o] 83l Feel dorbital®] crystal field splitting energy levelS “12] A] 2., (8%)

e) ©] s}3tE2] magnetic 4 E > ofE ZAA] 53 L. (2F)

a) 07}
b) 871
c) trigonal bipyramid

CcO

OC Fe\\\\\\\ PF3
| o,

CcO

trigonal bipyramid

d)

Xy Tl Tl X2 - y?

AL AL,
'R

e) diamagnetic



[12] $Abstntadl< [Mg(OH),] & B fajEo] Mg*ol&3 OH o|&o=® &z wt}.

B9 A9 ARE ol gatol obdlel Wl HHAL. (F 20 4

Mg® + 2e” — Magl(s) € =-2.375V
Mg(OH)o(s) + 2 — Mg(s) + 20H" €= -2.69V
Oy(g) + 2H30" + 2e” — Hy0; + 2H;0 €°=0.682V
0s(g) + 2H,0 + 4e” — 40H €= 0.401V

a) Mg(OH),¢] o] &3} 18]

o le)

b) 25C, 1 719t atell A o] ¥k&-9] = Gibbs AHFallUA] AGYE 2 Je171? (5 4)
o
o

o] PSS FEA L. (5 4)

= 2 mol/Le171? (5 4)

c) 25T, 17|} 3ol A o] utk
d) #2 38kl A Mg(OH).9 &3

H

A=l

a) Mg(OH)»(s) = Mg® + (aq) + 20H (aq)
b) Mg(OH)s(s) + 2¢° — Mg(s) + 20H &€°=-2.69V
+) Mg(s) — Mg® + 2¢°  €=2375V

Mg(OH),(s) — Mg* + 20H" € =-0.315V

AG®= -nFE°= -2 X 96500 x(-0.315) = 6.08 x10"J
c)
AG® = -RTInK

K =e “0" = exp[(-6.08 x 107H/(8.314 x 298)] =2.2 x 107!

d)
K= [MgZ[OH 1%/ 1=x (2x)?=4x=2.2 x 107"
x=1.8 %X 107" mol/L
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o

=
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Periodic Table

1 2
H He
1.008 4.00
3 4 5 6 7 8 9 10
Li | Be B C N 0 F Ne
6.94 | 9.01 10.8 | 12.01 | 14.01 | 16.00 | 19.0 | 20.2
11 12 13 14 15 16 17 18
Na | Mg Al Si P S Cl | Ar
23.0 | 24.3 27.0 | 28.1 | 31.0 | 32.1 | 355 | 39.9
19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36
K Ca | Sc | Ti \Y Cr {Mn | Fe | Co| Ni | Cu| “Zn | Ga | Ge | As | Se | Br | Kr
39.1 | 40.1 | 45.0 | 47.9 | 50.9 | 52.0 | 54.9 | 55.9 | 58.9 | 58.7 | 63.5 | 65.4 | 69.7 | 72.6 | 74.9 | 79.0 | 79.9 | 83.8
37 38 39 40 41 42 43 44 45 46 47 48 49 50 51 52 53 54
Rb | Sr Y Zr | Nb | Mo | Tc | Ru | Rh | Pd | Ag | Cd | In | Sn | Sb | Te I Xe
85.5 | 87.6 | 88.9 | 91.2 | 92.9 | 95.9 | (99) | 101.1 | 102.9 | 106.4 | 107.9 | 112.4 | 114.8 | 118.7 | 121.8 | 127.6 | 126.9 | 131.3
55 56 |57-71| 72 73 74 75 76 77 78 79 80 81 82 83 84 85 86
Cs | Ba |see| Hf | Ta | W | Re | Os Ir Pt | Au | Hg | TI1 | Pb | Bi | Po | At | Rn
132.9 | 137.3 | below | 178.5 | 181.0 | 183.9 | 186.2 | 190.2 | 192.2 | 195.1 | 197.0 | 200.6 | 204.4 | 207.2 | 209.0 | (210) | (210) | (222)
87 88 [89-103| 104 | 105 | 106 | 107 | 108 | 109 | 110 111 112
Fr | Ra |see | Rf | Db | Sg | Bh | Hs | Mt N
(223) | (226) | below | (257) | (260) | (263) | (262) | (265) | (266) I I I

57 58 59 60 61 62 63 64 65 66 67 68 69 70 71

La |Ce |Pr Nd |Pm |Sm |Eu |Gd |Tb |Dy |Ho |Er |[Tm |Yb |Lu

138.9 |140.1 [140.9 |144.2 |(147) |[150.4 [152.0 |157.3 |158.9 |162.5 |164.9 |167.3 [168.9 [173.0 [175.0

89 90 91 92 93 94 95 96 97 98 99 100 |101  |102  |103

Ac |Th |(Pa |U Np [Pu |Am |Cm |Bk |[Cf Es |[Fm |Md |No |Lr

(227) [232.0 [(23D) [238.1 [(237) |(242) |43 |47 |245) |(25D) |(254) |(253) |(256) |(254) |(257)
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[2] C3Hs029 A= 7HA = 3=l disto] v Aol @shre. (4 53 = 10%)

a) =] hed B g2 FellA oledds HA o R AAlES B 2EAlL.

)

b) el I8 Fx2 FolA A o IHAE T AEs 2L A7 skl Thsd YA

ol gAA L FE 2L

1)



[3] Peptideol] thste] tha Aol ®apr 2. (74 53 = 1563

a) QlAo) A Peptided ©]F+ amino acidE°] 741 ¢l&= 7}&3t functional groups EF 224
Q.
AE)

b) Peptide® secondary structured W= dlo] 71 £Q3F A8ks 3= FetAs2 Folo|r
tertiary structure® o]Fdl T3 9GS o= AT o= ZJATE

1)

c) =9 IAMNE E (hexapeptide) 7} & 3b—UA % (0— helix conformation) & 7F2 W A=
TaAds gt AS olF AFAdArS} obn| = (amide) o] NHES AA3sto] HA|SHA] L.

A=y

R, H 0 R, i 0 Ry
+ | | .
H,N N N 0
| N N
R, H O R, H (0] Ry H (0]



v 233F &7] ¢kl lem X 1em® WAYW AR} (fee) 25

[4] P=10""° torr, T=300KE &+ }
O)Holt} thg ESo @A, (F 25 F)

AR A AAo] S0l Qa1 EWE (

(@ A AF2 A4 3.0x10 emPu] 1em? AP EdA 9= AQRe AFE F5A12. (5 7A)

A=y

(b) A A% ZEde] 71AEA BE P=10" torr 3tellA =ZA1Z2w o] 23
ded dEls AR 1 =7 A3d. (&, BO) sticking probability S=1 a}z 714
CEAE P=10"" torrolA] o] EHe] =EARSH C BA7F o] 24 EHe 3 3 ded des
AlZk(sec) = Emril7E? (10 4)

1)

(c) °] 231AZF 27 (p=10"" torr) <A CEAFe] HFAHHZ (mean free path) A (m)S

TetAl L. (2 1 torrel A 4% C E29 4=10"'m @2 7}4¥) (10 %)
)



[6] =43 "o Az agel el Jefdel7t dojwtvtd, o] =49 s 4 (describe) =t
= s 242 64D

Al 49 (sotropic), o5& AlZHEds =34

S
fifo

(6] S 240 A4l Wit
Abgate] #Estaat gt o5
)

(71 ANESHS AAESH (Time-resolved Photofragment Imaging) ol ths of= ZHAS 2A|Q.
GHA)

1)



[8] 3 782 Na(1l ¥ 945 =2 AFsle] veE F5 ynAS B3y g7t vgs 550

watet (ZF 5 d=15%)

o
o
4n

v gEel 1A A% (LCAO)SHe] o] Fezl FAAEES (MO

(a) o] W 3 7§9] 3s AHAE &
71211 orbital correlation diagram < 12 A] L.

)

(b) o] YA 4718 HAL =ahAe,

A=y

A< vt 1 =gE 275 AABHA L.

(¢) NazWx= A7 NajpuieAe A7|d%

1)



[9] CdSe WLEA thw 9ixbe] Al 9] ¥u AAHE 2 W, A D7)k Hopuss
GGazo] of @A deptA AE WPk, (107

1)

rlo
O
=]
il
ut)
Y
rlo
>
=4
ol
>,
o

] t}2 self—assembly process & 22 7
(o 34 E8iW 148 7))

(a) self—assembly ¥ bottom—up approach & 3t 7}x] ®Holt} AH) ( )

(b) MELFA =] lipid bilayer & A7} self—assembly 3t thE A<l oot} AF) ( )

(c) MCM—41 olg}t= vy 322 A8 7lE self—assembly 84S o] 8310 A3+ Zo|t},
A ()

(d) self-assembly & o] €310 2% Uwa e @48 o wire 9 dolnris 44 447 4.



[11]2A4e] A EY S0 ofa] dopd = Sl A Fol7F 6 4)

A=y

[12] 2] &7 @& He He 22 o didel dsfixdrk? 63

A=y

[131EE Qo A7 A"z 9Ug YEsr veduz WolxA gk o olfE 3w
ayster (54)
3



(141 A S} B & A= w83l 3RATE FAste
et v 22 dH O dEAES HeAA (ST
(7t 2% =1073)
a) A-B
A
b) A-B + B-B
A
C) A-B + Bg
A
d A—A + B-B + Bj;
A
e) AB2

A=y

48700l A £ A 9 B
dato]) dolAy nEAY PHE?

L

s

B & W



[15] Adipic acid (HOOC—CH,—CH,—CH,—CH,—COOH) £} hexamethylene diamine
(H,N-CH,—-CH,-CH,-CH,—CH,—-CH,—NH,)& &3  =3A]7]"  polyamide (Nylon6,6) 7}
wEoizth (F1034)

a) Nylon 6, 6 9] 3g}8t x5 A2, (373)
A

b) ¢ TENEE 99% WAAZS o DojA= EAS FHv TEE X)) #= el (33D

o e FR g Al S AW AEGRS TASE W olge] Bawe 2AY 5 9
WS AN (4 )
)

rr

[16] #dzs /WAAR Abgete Hd dZFACITEATES Ze @A) SFHeA Aoyt
3EA ] Rbg& A2 (53)
D

10



“l) ﬁi}% Savh dE WSS B alEAlL.
w) FhE @At ol Wk B EAL.
o) B2 AR B oo 9kE Fo] Ao Re Aok Sk ke WS EAQ

OH H
Br
(d) H (e) BH, ® OH
H H
OH
® oy o)
(9) (i)
~ =L lo—0||——~
—_—— —_—
H
OH o]

o

a,c f,ghl (FS 2333AY 2357 goH -0.58%)

) b, d e g i

g, i [370 AA & 270 EE(3/2) -1, 278 M A 178 E£3F -2, 1/10]W -1.5,
4/20]W -2, 3/10] -2.5, 4/1°o]4 -4 A 73]

[2] CaHe0:9) BAAE 7M1= BGEE tiste] thg Ao GaAo. (4} 55= %
) BB FeE RE T2 FolA FAFEL HA ¢

L) Slell A a7 FE FolA A ol ARAAE i AES mES 2z diste] sbsd A
Ol*éé‘iﬂgl FE 2L

o H
o}
=
o)
HO OH f E ioi ioi
OH OH
HO

= FERoHAAES BT AR

a-.

3

o
HO—

(1~27H1 14, 3~470:273, 571:34, 670:47, 771 ©]/:575)
A> ioi OH {E
3
2

OH

(170: 14, 270:24, 370:3%, 470:4%, 57] ©]4:5%)



[3] Peptidec] ojste} th Aol Hapale. (7} 54= & 154)
& ol

1) QAo A PeptideE ©]F+= amino acidE°] 7FAaL 91+ 7153 functional groups EF
PN Q.
L) Peptide®] secondary structureE Wt==dlo 7P o3 988 st 3432 F9lo]

W tertiary structuresS o]FEd =93t A8 sl 34T o] =AW
=) t}29o] A E] = (hexapeptide)”} &3 -UAFZ(a~helix conformation)E 712 wf A=

FRATE S0l 4G olFE HLUA) olv]E(amide)®] NHES Q2] EAGHAL.
R, H 0 R, M o) Ry
+ | | -
HsN N N (6]
Rl H (@] R, H (0] Rs H o

1) carboxylic acid, amine, alcohol, amide, imine, (174)

L) for secondary structure : hydrogen bond (57423}

o

=

For tertiary structure : disulfide bond (2= van der Waals force)

©)

QO i,

R6

(o]
\HI\ 0
R5

R4

R? o}
+ H
HsN N
N N
H H
R3

R! o]

ZT

nmnnz
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[4] P=10"'° torr, T=300KE $A3l= %L
7}11 A ﬁx%o] aoi M—l— EE% 100@ ]E} E}g

rlr

o lcmX1lcm9 WA YHARMfce) T
SO GElA L. (F25F)

1'1 o [‘24
BN
il

() A A& AxFE7 3.0x10%emYdl lem® AAXH & AL AFE FaA L. (5 4)

’

Area=(3x107"%)% = 9x10 %cm?/2atoms
lcm®
T No of atoms = =1.1x10%%x2

9.0x10 %cm?/2atoms

=2.2x 10" atoms

(b) A 24 #Ho| 7352 BE P=10"° torr dtllA =ZA AL o

dadg des A7He 1 27 256, (b, B9 sticking probability S=1 222 7}4) S=0.01 ¢l

P=10"° torrel Al o] W] =ZAZFSW C Bx7t o] 24 WS 3 = di=g Ag:
q

Aupel7F? (10 7)) (34 9re A 534) vk & A:-2 3
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tlo
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oo P time S
1

t=oc —— 107% torr 1 sec S=1
P
1

o« —— 107 107 sec S=1
S

107° 10" sec $=0.01

(c) o %=ZFAF 271 (=10 torr) <tolr] CEAe] HFEAFAZ(mean free path) AMm)E
TN 2.(H, 1 torrell Al ZAHE C B9 A=10"'m 23 7F4) (10 4) gvk »2¥H-24 34 54

number density p = (——) = ——
v KT
107m: 1/ltorr = A :1/10 " torr
1 torr

A =107 mx—— =1x10°m



10" %orr

5] A3} we| Jazgel s Jeidolst Qolurhu, of BAS FUE Fe (describe)sh=
od aasel ga) ok A 249 (1)

o A Aol = (nlms)AEllA (' 'm's)eEAe Holzp dojipH dojx= AtEjel Aol
U3t @2 A7 84w VlEErh

1) olYUA: AE o = AEuns + AE.o + AE, + AE

2) A= A, 3d, s 2 AR A

3) T (1)

S 1/M13 AT 2734, 37053

)

ME
o

(6] € &4 A4 Wyt g on g 49 (sotropic), °l& AlRHES S

AHghe] BEs A Sk o5 By F 3 7bAT 2A9. (10 4)
W (D) dolAgE By LIF): ok AEEAe 494 AU AolAS 9 o 494dE 2ol
(2) TAtol &3 (MPD: 4918 (virtual state)ol ] & 7le) FAE we] (1) o]L5 A7 F oS

DIAL): &"3] WAzl e SAE (d: 45d, 2 tE 99 dHeolA=

(Bt 34, % 64, 4 10 )Agel Rashd -1 4 i, glow 24 ud

[7]1 A& dAEFH (Time-resolved Photofragment Imaging)el] thsl o}= AL A2, (5 7)

o 219 Transition dipole vector, pulsed laser 9 Ax}% g, %
A E o] 3| AW E T APl e A33A (vector correlation)®t 3 ()9 A& (Photofragment
1-

Imaging) & 255 dojx|= dlolEHZ5H H3 549 H528 AR

il
ne
rr
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[8] 370¢] Na(11¥l €

(% 54d= % 154
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(i) o w 3 719 3s AAHAE 55l 1 & A3 (LCAOE Y o|Fofx #AALETSF MO)E EF 18al
orbital correlation diagram & &AL

(ii) o] Y=o 274 ZddE& =3hA] L.

(iii) Nagth= A3} Najoumid el A7 =AS vlasta 1 =24 275 AlAsHA 2.

hes

(i)

9@ -
QOO G.) Q<+

o
& pvishoaniling _,.-'x
Thiee drems o honding

(ii) unpaired electron ©] s} Qo= 2 A2}7]A4 (paramagnetic)©] th.

Many atoms

(iii) Na 9257 ZolA™ ozl 183 o] HOMO-LUMO Ale] @ thE orbital 7+e] 3120 FolxA H=Ate
olso] AYAY. 1 Ay A7) dxAlo] FrFe



(9] CdSe WAl b= iAol ARG ghlo] Yu A8 2 W, A9 A7k AobdFH FYAzol
ol FetAEn ALE AL

s
A=

CdSe Wr=Alell 2o & Abebd, ofefje] 19t #o] 3] A electronic band 2 F-E A7} upz9jol
HloJ8l= band = ©]7] "t} o] Hak= of&e] AUAE delldAz WEska Hlo] SIE band ] wE7EA]
el thaell band Atele] 3+A, = band gap o sideh= ®EES] olUA|ol sl Ble WEshdA dgel
band = W el dvh. JApe] A77F Foldg= o ad EFI} #Zo] band gap °] A7) wiel

© 2 shift (blue shift) ¥},

=20
—

"

il

Bk Sarniconductor Atornic
Semiconductar Namcr].rstal Lirnit
> unoccupied
L

' occupied * + -

I:le I'ISIt].I' cvf State




121

] & self-assembly process 5 &< 212 0 ¥ €3 AL X & AL
(Btow 34 99 14 34)

(1) self-assembly & bottom—up approach 2] 3 7}x] ¥ o]t},
(2) Axdy 4 =9] lipid bilayer & A7t self-assembly 3 o) 3
(3) MCM-41 ¢]&te YA FF9 A7l self-assembly A4S o] &35t 4% Zolo

H
(4) self-assembly & o] &8} B4 Jwne ST o wire o Aol A4S xddar] Hu.

s

(Lo 200 MO0 WX

et

(111349 SA~AEY S50 o8} Qobd 5 e BAYFE FAA7 (5 4)

=
(&) 2ol Re) (F& AFAEE Hol= 8h3)

[12]&=te] @77 G5 W B A2 o' @ aiAdzr 6 1)

(&) 34 (diffraction)

rie

[1315= de= 2= Apddow dlg WEsty] w2 "o/ d. o] o] f& s 41
(&) AMFAE EApell Ashs A vl Fufz Zapeiol ol Aol 459 7 24 g7

AEA ol =AEel elug shetsta 90w 50%] AFE oI )



[14] A ¢ B & A= Wgate] I7ads JAdstes 2870k A = A ¢ B = B o vr&3kA de=vh. o534
2 FHo GFAES WSAA(TH]) dolAE iAe] FRE? (A 2 5= S
1) A-B
2) A-B(A) B-B
3)A-B + Bs
4) A-A + B-B + B3
5) ABy
(%)
1) (A-B),
2) (A-A-B-B ), (A &%) &7 giqlcar
3) B-A-B-A-B-A-B-B-A-B-A-B
|
B

O[-‘ |
—
o

2
~—

1

oo

4) Crosslinked polymer

5) Hyperbranched polymer

[15] Adipic acid (HOOC-CH»>-CH2-CH3—-CH2>-COOH) ¢} hexamethylene diamine
(HoN-CH2-CH2-CH2~CH2-CH2-CH2-NH2)<S &3 584171 polyamide(Nylon6,6)7F THEoZIt}, (F 10 3)
1) Nylon 6, 6 ¢ 33 FFE AL,

2) 9 FHNSS 09% AYAAL W olAE A BT FHE X)) %E TS

3 99 FF e A B AP RGBS 2 P olde] BAFS 28T 5 A= RS AN,
(&)

1) [0C (CHg )4 CO-NH (CHg )s NH- 1, (3 %)

2) X, =1/1-P)=1/(1-0.99) = 100 34

3) 7 wEAle] HE(¥)re H(stoichiometry) A W71 shupiEel shetes H7F (43
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1) 7WAINES (initiation) 2) A37344ES (propagation) 3) A A|WH-g (termination)



	Periodic Table
	2005_2_CH103_midterm_solution.pdf
	Periodic Table


