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Notices
(1) There are 9 question and answer sheets including a front sheet.
(2) Fillin your applicant number in the specified positions in this cover and each question and answer sheet, -
(3) This examination booklet consists of question sheets and answer sheets. Answer the questions in the specified posit[on
{4) Ifthe space is exhausted, use the reverse side of the sheet and write down “to be continued” on the last line of the sheet.
{5} Answer all the questions.
(6) Raise your hand if you bave any questions.
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FIRE 1 (Problem 1) RERSFRARIE 3 #0809 (three sheets for Problem 1) ,
L ROJIGOE LA OWBERZE T, (Draw the chemical structural formulas of the major organic products provided
by the following reactions.) .
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1 (Problem 1) %t (Continued) : ,
2. Ny EREENT, ROEGHR ﬂ’rH“lx EIERE L, (Complete the followmg synthetic scheme by drawing structural

formulas in the parentheses.)
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% 1 - Hsiang-Yu Chuang and Minoru Tsobe, Org; Lett, DOL: 10.1021/01501858w.
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B 1 {(Problem 1) #& (Continued) :
3. I S DT O E BRI ST B — AR, (Propose a selective synthetic route to the
following compound from cyclohexanol.) :

4, ’\/‘E B LT G4 Eﬁﬂﬁ’]mm)ﬁ'fé}% P%ﬁ;—ﬁ:ﬂi 4" (Propose a selective synthetic route to the following
compound from benzene,y ‘

NH,

5,

5. WOFBIRZ S, LTFOROICEZ L, (Read the following experimental procedure and answer the questions. )

Magnesium metal (24 mmof} was added to a solution of 2,5-diiodo-3-hexylthiophene (10 mmol) in dry ether.  Afler adding 10 mmol
of 2,5-diiodo-3-hexylthiophene, the reaction was allowed to proceed with addition of a catalytic amount of Ni(dppp)XCh. The
polymerization was quenched after 24 h with MeOH/H,O and then the mixture was poured into 5% HCYMeOH to precipitate

polvmer 1.
B Conjugated Polviners-4 Pr actzcaf Gruidde to Swzrhes:s Eds. K. Mueller, R. Reynolds, T. Masuda, RSC Publishing (2014)

@ TRROBRISOERERERS ORI EE, (Draw the structural formula of the major oreanic product provided by the
undeilined reaction.) S :

(b) TRORRZE Hé:ﬁ“—?/b@}ilfﬁﬁér’ﬁ@’ SZEEU TR X, (Explain the role of ether acce}emﬁng the underlined
reaction, briefly) ' -

(0) Polymer1 OREEREES, (Draw the structural formula of polymer 1) -



W 26 4 10 A, SR 27454 A A% (October 2014 and April 2015 Admission)
JERS REER A T Ao oA ERAATHY (sl B9 B e
Graduate School of Engineering  {Master’s Programs), Hiroshima University
Enfrance Examination Booklet (General Selection)

ABRE | JSRFE (FPRE D B R SRR M
Subject Applied Chemistry TE Department | Applied Chemistry Applicant Number

fEE2 (Problem 2) . :
1. &% pH 48T DV TR % 73 pH CERBE ORI Z R L, YRR 1.0 om /LG 500 nm 12381} BIBSEEE A L
TR R LT, (Solutions of a pH indicator of the same concentration were prepared at several pH conditions, and the
absorbances of the solutions at wavelength of 500 nm were measured with a cell of 1.0 cm path length.)

pH 1.00 2.00 4,00 6.00 7.00
Absorbance 0.80 0.80 0.35 024 - 024

D&% pH COEROBIE 2 TIEOMFREEE o % AV YO, (Bxpress absorbance of a solution at a certain pL in terms of the. -

N degree of dissociation, ¢, of the indicator,)
2) pH 4.00 [2350 DAREEEL 2 3Reb 12, (Determine the degree of dissociation at pH 4.00.) |
3) 1RTEED pK, & pH DEMERE R L, pK, &3k &, (Derive the relation between pX, and pHL, and defermine pk, of the

indicator.)

2. RODRINTEA L, (Answer the following questions.)

1)2.0x10° mot dm™ 0 Na, SO, ¥ 50 om® & 3.0%10% mol dm™ 0 BaCly ¥ 50 o’ %988 LRSI R B E D

- AEE L. 7272, BaSO()DIEREERE S 1110 mol dm® 93, (Predict if the precipitation will occur or not when a 50
e’ solution of 2.0x10° mol dm™ NaySO;4 and a 50 em® solution of 3.0x10° mol dm® BaCly are mixed. The solubility constant of

BaSOy(s) is 1.1x10™ mol’ dm™®) : '

2) pH IR DT B BT L, (Bxplain the principles of pH buffer solution clearly:)
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3 (Problem3) FIREMNGE 344d 0 4 (three sheets for Problem 3)
1. EFRicEE 5L M OREER- IR L, (Explain the following words related to the quanturm theory clearly.)
* 1) 7 er— A DR (de Broglic relation)
2) R AEISE (Quantum tunneling)
3) R—RRIT (Boson)
4) 77— /f&5} (Coulomb integral)
HIZFHSY (resonance integral)
6) Eﬁ_fﬁ N FEET (overlap integral)y
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FlEE3 (Problem3) $EX (Continued) : : . |
2. FOMRIGCEE T AROMREICE L,
2 T TCH D bj—ﬁ PC0 1R 2143 o™ | BB LA ARARIE £ o,
TITER: 6626 X107 (Ts), SO 2998 % 10° (msT)
(Answer questions about infrared absorption_ A. heteronuclear diatomic molecule, carbon monoxide (HCI'SO) has infrared
absorption with a wavenumber of 2143 em” coxrespondmg to stretching vibration. Planck’s constant: 6.626 x 10°* (J s), Speed of
light: 2.998 x 10° (m s™).)

1) R 2143 o (fﬁ’*) @7ﬂ“}‘/1ﬂ§léb0’)3‘—7ﬁ}1ﬁ? ’E;d’%’d‘;]: (Esmmare the energy of a photon with a

wavenumber of 2143 e’ ) ‘
- 2)CP0 ST OFH (HE) HEE b X, (Estimate the reduced mass of 2C0 molecule. )

3) —HR(LESR "C0 @ FC & e s I B0 OB LA IR b, 7L, o
G3FE BC0 TR G D D IO S DT, (Estimate the wavenumber of infrared absorption of *C°0
corresponding to stretching vibration, assuming the force constant of 12C160 molecule and that of “C*0 molecule are the same. )
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3 (Problem 3) #iZ (Continued) . :
3. REUA—CHINVEMEST, 18T EHV @hge) DTEPEEEFETE,

(Calculate the mean radius of 1s orbital (1), , ) for a hydrogenic atom.) ‘

3/2 1/2

Z 1 '
Y100 = 2 (a_) (“‘) e Zr/a

0 41

TITC ZHRTES, a RE—THE r RS LB CORECHS,
. (where Z1s atomic number,  is the Bohr radius, and 7 is the distance of the electron from the rucleus.)
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R4 (Problem 4) )
1. U7 140 YT, BUFDRFNZE %22, (Answer the following questions on polyolefins,)

@)

(b)

T CORESIC L VBN AEEERY =T L L REREDR Y mF L AT o, ETNTHOGRE B
SR, SUSAIT) & *ﬁi@iﬁ%ﬁ%ﬁﬁﬁﬁio (Explain the synthetic methods (initiator or. catalyst, -reaction

- conditions) and the structural characteristics for each low-density and high-density polyethyiene, which is obtained from
- homopolymerization of ethylene.) '

4?&&%y&ﬁU7quy@Pw7?ﬁ%y&£Uanvy@Wﬁﬁ%%%L,%ﬂ%@ﬁg®ﬁw'
ZRUAT X, (Show the structures of isotactic and atactic polypropylenes. Explain the differences in their properties.)

2. WIT I RIZOWCEIFORM IS 1, (Answer the following questions on polyamide,)

@

(b)

©

TRICVINAARE VT I ORFR A TEA TR 21D b DL A & (Show the
- factors to obtain high molecular weight polymers in condensation polymerization of dicarboxylic acid and diamine by armun
of the jtems.)

66-TA BUDERTHE, TUEVEEE~FY AT LT 2 vinbE P o o SHEEFRELL, FOTf n
EMRLTRABEEIMTONG, 2O 0¥ AR HOSECR L, © 0RO i izt &, (6,6-Nylon
is synthesized by condensation polymerization of nylon salt prepared fiom adipic acid and hexamethylene diamine. Show the
chemical equation for this process and briefly describe the advantige of this method. ) '

6 A B SRR EAIC LY AR E LA, LD ARG ATER L, AR B 2,
{6-Nylon is generally synthesized by ring-opening polymerization. Show the chemical equation for this reaction and an
example of the initiator for this polymerization. )



