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(a) BRI EBETIENERRMES SR |

(b) BRSTERRIBNEE S RERAITEELRIESE
(©) BRRSIHIFERANE R (fugacity) SLIEERAEE ¢

(d) ZRIHZ 2 BITE Raoult’s EHE -

2. BRI - TIHaAEFR?
(a) E%%AHMX =0 (b) iﬁgﬂmAVmix =03
() BEEBEHEEAGn:<0: (d) BEMASnix=0-

3. GRS  TIEERE?
(@ S FREERRE . (b) 9T EIAERHE
(c) FIEGHERSTR: 0 (d) A-TFRUEBIELLNREE -

4, ERFEZEITEF - WNEHERERE?
(@AG=InK: @®)AG=0: (c)AG=expK): (d)AG°=0-

5. IREGRE R (excess) HHRAE » MIERK ?

(x; = mole fraction of species i; y; = activity coefficient of species i)
(a) AGE=RT Zxiln(x;) :  (b) AGE =RT ZxiIn(y;) :

(¢) AGE=RT ZIn(x;) :  (d) AGE=RT Zln(y)) :

6. BRI SRS - THIAIEIERE ? : '
(a) ZRE P, WHEHBE TFRERER © O P HUDIFERER :
(©) log(PHH(I/THYEERERR :  (d) log(P)H T {FEIRE#R -

7. K ERE > SOFNZERURE Py BHER ) P 2 RBRGR » TR IERE ?
(@ P ¥ PERIRER :  (0) Py BO/PHFEIRER : .
(©) log(P)E(I/PYEERERR : (D) log(P)¥ P EEIRERR -

8. BRI | ZABATAE i REHAHIERE ?
& By © e © By 0 G,

9. AR AR EHER TIEAT, » IR ?
(a) AT VAR MRS SR RIELE
(b) AT, BRVARIZ B B 5o, RIEH ;
(c) ATy BRIRZ BUEA) 5 x; FRIELE ©
(d) AT, SRV Z B E 533 x, BRIELE
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1. BNREZGCBEEE  RETHCERME  HEHER
@0 )1 (©2 (@3

12. ﬂ%ﬁéﬂﬁtﬁ% : T’ZU@%‘%E ? N
@G=2G: (G=ZoG: @©G=Z4G: @DG=ZxGi-

Hep G BMARFEBEE o REESR 6 BERSE  x REENE -

B3R ;
H—REREES - LUPERER - ETEZHLRE - WTRTFE - FZME 30T
It

|5 Psat (atm) p (g/ cm’) My

B#E (T) 0.050 0.87 92

FEZIE (S) 0.013 0.90 104 .

HREBAtaZ ] BTRE 50 wi%Z EZI%- P BT - BBILERRERET -
(a) BoREZLH - FREBRPZEEDIR (4%)

(b) fREETFE Raoult’s BE » MREZIE - PREFRAEZAE (4%)

(c) BREZM - FEERMEZENE %)

(@) BEEEREy =1 BRRBESEHIEAG. (4%)
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?/ FUNDAMENTAL CONSTANTS
- (? (% V= Constant SI value
=. For a three dimensional harmonic oscillator,
‘kx x2 + -kyy +1 kzzz where the three force constants kx, ky, Gas constant §.3145 J mol~! K
kz are not necessarlly equal. (g) Write down the expression for 8.3145 m? Pa mol~! K-!
the energy levels of this system. Define all symbols. (b) _
Calculate the frequency of radiation e{nitted when a Avogadro constant  6.02214 x 10% mol~!
harmonic-oscillator of frequency 6.0 X 103 s~} goes from the Faraday constant  96485.3 C mol-!
‘v =8 to the v = 7 level. : Speed of light 2.99792458 x 10% m s~}
. in vacuum
Planck constant 6.62608 x 107™ J 5
Boltzmann constant 1.38066 x 10723 J K-!
9 / ) Proton charge 1.602177 x 1071° C
fI?. (@) Show that the maximum in the radial distribution func- Elmmn‘ st mass 9.10939 x 1021 ke
tion of a ground-state hydrogenlike atom is at a/Z. Proton restmass - 1.672623 x 102" kg
L. Permittivity 8.8541878 x 10712 C2 N~ m~?
(b) Calculate the ionization potential in V of (@) He™, of vacuum ) ®
Permeability 4 x 1007 N C 252
AR e of vacuum
Gravitational 6.673 x 107! m? 572 kg~!
REAL HYDROGENLIKE WAVE FUNCTIONS FOR constant T
m=1AND n = 2 e e e e
1s = "—1/2(z/a)3/2e—2r/a
25 = J@m)V2(2/a)*2 ~ Zrja)e™E""
2px = 3Qm) " V%(Z/a)>*re %72 sin 6 cos ¢
2py = 327" VX(Z/a)**re =724 sin 0 sin
2p; = 12m) " VX(Z/a)>*re %" cos 8
% B B DMBAEERENRE L BB REREAL U .
2. Write the aswers in blanks. 12% in total.

~»

1~ Let E; = 7 — electron binding energy in ethylene
E, = m — electron binding energy in butadiene
Then the delocalization energy of a pi bond=

2~ The vibrational partition function of a H,O molecule at
1500K is 1.35. The Vibrational partition function of a
mole of H,O is

3~ The wave function of H, is m)( Vat¥s)  where
Vo and Y are the wave functions of orbitals in two H
atoms, respectively. The definition of S =

4 ~ The intermolecular forces between HCI molecules consist of
three interactions
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\f For aqueous acetic acid solutions at 25°C relaxation studics have yielded
™+ the k; and k_, values of 7.8 x 105s™! and 4.5 X 101 m™* 5! for the reaction

k,
CH,COOH —».;_ CH,CO0- + H*
-1 .

Calculate values for the relaxation time for (@) 1 M and (b) 0.01 M solutions.

(03)

)<‘ The specific conductance of a 0.1 M KCl solution at 25°C is 1.289 -1 m~1.
® What are the conductance and the resistance of a conductance cell for which the
;Iec(rodes have an effective area of 2.037 em? and are separated by a distance of

.531 em?

(o)

.- The solar energy, averaged over 24 h, that reaches each square meter of the

/7 \_ earth’s surface is about 240 J. (a) Taking A = 500 nm, that is, 500 X 10-® m, as a typical
wavelength, calculate the number of quanta that reach each square meter of the earth’s

surface. (b) The photosynthetic unit, the chloroplast, of a typical plant cell has a
diameter of 4 pm, that is, 4 X 10~® m. Assuming that the cell and the chioroplasts in the

cell, are directly exposed to the sunlight reaching the earth's surface, how many quanta

reach a chloroplast in the course of a day? How many, on the average, per second?

(to3)




