TEST OF CHEMISTRY

Department of Chemistry it % BF X

December 8, 2005 (ER% 174 12 HS8 H) 9 :00~11:00

General Directions (¥ B ZE H)

Answer all problems in English or in Japanese. (3 XT DR

BICRFBZZIHAETCHEE L)

Check the number of sheets. (LA F D HIKDOME £ FEZE Lo)
Problem Sheets ([IZEM#K) 31

Answer Sheets (#2822 H#K) 3




(I) Answer the following problems (a) - (d). (KD FE(a) - (AIZ& % X, )

(a) Give the ground-state electron configurations of the Cu atom and the Cu®* ion. (Cu
E C A A DREREOETRE S TY,)

(b) The common ores of Ni, Zn, and Cu are sulfides. In contrast, Al is obtained from the
oxide and Ca from the carbonate. Explain this in terms of hardness/softness of
acids and bases. (& Ni, Zn B LU Cu OERIIF(LH TH B, Zhiloxt
LT Al TIIEMEY. Ca TRERBE TLIFET S, IOb0I L2,
HEOEX”, "o I"OBSTHAY L,)

(c) Which of LiCl and KCI do you expect to be more soluble in water? Explain your
answer. (LiCl & KCl TIXELLAKIZEITRTWEEX bh 5D, EH
& FHITTRE,)

(d) Give all the possible chemical structures of metal complexes having the following
names. (IRD&RIDIEEDFIRER{LFEREL L TEI.)

(i) cis-diaquadichloroplatinum(Il); (cis->’7 7 727 v o B4(0))

(ii) diamminetetrakis(isothiocyanato)chromate(Il); (7T F ¥R (A
IFFTFR) sub(l)EEAAV)

(iii) tris(ethylenediamine)rhodium(Il) ; (rV R (ZFL o OF I ) adl
v A(1))



(I1) Answer the following problems (a) and (b). (R D Fi(a) & (b)IZE % L, )

(a) Answer the following problems on thermodynamics. Note that P is the pressure, ¥
the volume, n the amount of substance, R the gas constant, T the temperature, and U
the internal energy. ((ROBR S FIZHE T ARBICREE T X, 2B, PIIES, V
BT, 2 IIMEE, R IKEEE, T REE, U IR RALX—Th

25 )

(1) Explain the physical meanings of the terms, a(nz/ Vz) and nb, in the van der
Waals equation of state. (7 7 7/ T —A ADREFEAFD a(n?/V?) &
nb DYEHILREHRZHAE L, )

n?
P+aﬁ (V = nb) = nRT @))

(ii) Derive the following thermodynamic equation of state. ((R DEA S ZEVIRHE 72
A2 EHE X, )
(29) -A(2) - "
ov ). \ar ),

(iii) Show for an ideal gas by use of equation (2) that (Z—g) =0. EEKEIZR L
T

r(‘;—g) COBRY o b E, ROEAVTREE, )
T

(b) Answer the problems on the following elementary reaction. (RDFERISIZEE3 5
RIBIZEE L, )

A—*5B

k is the reaction rate constant. (k (I RISEEEH TH 3, )

(i) Show the differential rate equations for the concentrations of A and B. (A & B ®
REOHRME(LEZRTHRIFERXZTYE, )

(i) Show that the half-life of A, 7, is given by the following equation. (A @ ¥J#i A3
RATREINDZ L ETRE, )



(II1)  Answer the following problems (a) and (b). (RDRH(a) L (b)IZ&Z L) »

(a) Which of the following two phenols do you expect to be more acidic? Explain
your answer. (RD2DD7xz/)—NVD>5, LHEMEENSKENDIZY
b5oh, iz, HRALFFEL L, )

OH OH

CN
(b) Give the structures (and stereochemistry, if necessary) of the major organic
products (1, 2, 3) expected in each of the following reactions. Propose each
mechanism for reactions (i) and (ii) with an arrow formalism (7 ) . (RDOK
RICBITBELERY (FHLEYL, 2, 3) DML (LEFHNIIK

Fd) L. ZOE, (1), (MICELTERSEEEZETFOBTEEDOIB L
SIZEE (7 N) TRIFRE L, )

() | CHy g, ]
<j H,0 CesH4108Br

H3C 0O H_
. AN~ /
(ii) c= s c” NaOH 2
C45H4,0
CH,CH,OH 152
O
\ > 3
C1oH17NO>
N(CHa),



