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BUERBSAS : 13 8% 30 £~15 00 4 - (Examination Time : From 13:30 to 15:00)

REREDEESRE
1 &mﬁﬁ%ﬁm:Mmz? —
@) FRERRRUMERHREDENEIUC, SRESFTALTIEEN,
(3) THUIMEARL ARSI AT SN b 0T, MEIHEEShABINCEA LT AL,
@) fRENEEENROE &I, RUEROERZHFE L THHR O ETA, KL, TOHEA FEM@KJ r&E
BEmICRRRLEZ LB Lot LT ok,
(6) 2 FIZRIR LARE L2 &0y, R LIRS U OOl T ORI c OFN %~ 2 &0,
(6) EF?&’;&S\(\#:t*@ﬁ&ﬁﬁ%%%‘*ﬁt%&&if’(< yrat-1A%

Notices '

(€))] Thaeareﬁaqushonarﬁamwerslmﬁsmludmgaﬁontshee\:

(2) Flllmyourapphemﬁnmnbermﬂmspemﬁedpoﬂommﬁusmmmﬁwqumhmmdmwus}m _
3) MMmmdmmOfmeMWmmmquﬁUmmmspmﬁedpmﬁm

(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) Choose two questions and answer them. Mark sélecied ql.xestion'nmnbér with circles in the table given below.
(6) Raise your hand if you have any questions.
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Question Number
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fifE1 (Problem 1) FEAEAEIE 2480 3 (two sheets for Problem 1)

1-1. ROBISOEZFRAERMOEEZIRE X,  (Write a structural formula for the major organic product from each of the

following reactions.)
(@) (b)
PhNH | CH
« Hs CJ\/W 3 KOH
b Hzo
0
(c) '
H;CO0 00CH; : (d) N
' 110C
/ \ + NC—==—=—CN —m“' 1. CHyLl
(o) 2. H,0/HCl
®  cH,0H M NH,
Cro, H,S0,, NaNO, Cu®*
ridin : .
i H,0 CuO/H,0
Hs
(@) 0 ™ o,
LiAIH, 0 0
NH, —— CJ\O )k AICI,
' ether + i i
Ha CH; :
1))

_ (i) L & o
- N _ . PhCOOH
25°C, CHCI
12 = B b 17 BE4= B AT AT AV — P ATRYE, DTSSR L U—BELL

LORUSREESTH LV, (Show how 1-bromo-4-nitrobenzene is selectively synthesized from nitrobenzene. You may use any
necessaxymgmts.andmeﬂmnoncstepmybemquirad.) _ .

NO,

NO;
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[ 1 (Problem1) #t& (Continued)

13, EFET, N7V I A3 T '—/l/é: 7 X L ORUG BT AU TORMVCE X &, SEC
U T2 AT %5 Z &, (Answer the following questions conceming the Pd-catalyzed reaction of an aryl iodide with
cyclohexene in the presence of base. The stereochemical configuration should be shown in some cases.)

(a) AR A 7 NVESERRSE X, (Complete the catalytic cycle of the reaction.) _
Ar—i

(b) ZDRUSD—EE %, (Give the general name of this reaction.)

14. EOZFHEDT M AT Ha TR LIKROZH B & BARSHR L, MRIIOASIIZIRLARY, =0
EANR=NEED n¥iE %% X THIAE L, (Explain why the bicyclic ketone showni below undergo hydrogen-deuterium
exchange only at the a-position (Ha) and not at the bridgehead position. Consider the r orbitals of the carbonyl group.)

15. NI Z=2= VAT 42, BRTATE K, Bl oA b mMEZ 26D L LT, U4vT vt
BOGEROTAFAA OERITHER RS T, (Show how stilbene is synthesized by the Wittig reaction. Assume that you
musemphmy]phosphmmﬂmymmyﬂdehydes,btonw,mdmgmchahdm)
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FERE2 (Problem2) R #3248 ) F4~(two sheets for Problem 2)

1

V7 a b AR LU DEICEET DL TF ORI & X X, (Answer the following questions related to a‘q.ipmﬁc.acid ‘

(HoA) and its salt)

(M

@

&)

R C M) HoA AEIFCObA, [HAT, [AX)0ORH AEARIEEN K. Ko 510X (Y20 CRE, (EBapress

fractional compositions of [HzA], [}Lr\']and[Az']maC(NDaqwsolliﬁonof}{;AbyusklgdissociaﬁoneqLﬁh"bdmncommm
Ka, K and [H'].)

BT b U D A(NayCOs) & AT b Y ?A(Naommwfe%ﬁwt_mm HEHER L7220.0 mL {22V VT 0.10
MERE AV THFRRERIT o7, 7=/ — AT F LAY, AFAFLY O ENENE 1, B2HRATORTE
ELTRWEL LA, BIARTONREI280mL, 1 KA1 bH2 KAE COMEEII30mL Thot, B
$20.0 mL RIZEENS NaOH, NaxCOs DEIEERD L, 72721, NaOH, NayCOs DRMAFHEFL 400, 106 &
T3, (ZOOmLOfamO&ﬁaqmowsdlmmangsodmmcmtonaIeOQazCOa)mdsodlmnhydromdc(NaOl—l)wastxtrated
with 0.10 M hydrochloric acid. Phenolphthalein and methyl-orange were used for pH indicators of the first and the second
equivalent points, respectively. The consumption of the hydrochloric amdatﬂxcﬁrsteqmvale:ﬁpomtwasZSOmL,andﬂ)e
additional 3.0 mL was used to reach the second equivalent point. Calculate the weights ofNaOHandNaeCOSmﬂwZOOmL
solution. Formula weights of NaOH and Na;COsare 40.0 and 106, respectively.) :

@ &R CESE BFTEIR L7 200 mL 2oV T, 4 Lol S & ABSKEINZ T, EEAE Uiz faote
BT = ) N7 A UEISTREE L ORISR o7 010 M HERROIHFEZ RO X, (Small volume of
banumdﬂandeaqmoussohmmwasmely added to another 20.0 mLofﬂlemoﬁHsolutlmusedm(Z)hﬂﬁlebanm
chioride solution would not make the white turbidity. Derive the volume oftheOlO M hydrochloric mldmnsmnedforme
titration of the solution with plmobhﬂm]em)
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fiRE2 (Problem?2) #Ex (Contmued) ;

o mmq:'@béﬁﬁx#kou\r %}f’ﬁkézfémm%ﬂﬂw\bﬁrﬁﬁé L ®#EX 5, (Consider the

determination of metal concentration in an aqueous solution with the combinational use of complexanon and solvent extraction.)

(1) SELL D ZAFER X UHEHE COLBeE AT Caq ¥ LU Cog & AN THEE, (Express the distributioni coefficient D by
mmgmnwnnanonsofﬁnmem]wmplmmaqlm(cq)mdmgmc(cq)p}m)

) BRI T 2RBEEEITHTT S D 2% 100 DF/IZONWT, fiHRERd L, 2L, &4, ﬁmomz»%mn
100mL, 10mL &35, (Dmve&xeﬁ'achonofﬂleeamcaedmetaloomplexwilesIDOarx:lvoium&sofaquem:sandorgmnc

' phaswaxelOOmLanlemL,mpectvdy) _

@) AR OLBERIIIER 1.0 cm DH'F A&/ CHEE 500 nm DHITH LT 83 %DOBEE T o7, SRESED
BER 500 nm TOE/MBIHREL (8000 M em?) A>DAMEF TOE/VRERFHIE L, (The transmittance of the meta
complexmﬂ'ieorgamcphasewas&%forthehghtofwavelmgﬂmSOOnmwxﬂﬂheglasceﬂoflOunpaﬂllmgﬂmDmveﬁn
molar concentration of the metal complex in the solution. The molar absorption meﬂicmnt of themetaloomplexat&aewavelmgﬂ:
of 500 nm is 8000 M cm™.) ‘

3. UTOEZMBEICHIAE L, (Explain the following technical terms clearly)

(1) #&H TBREBEE (Detection limit in conceritration)

(2) IV D53 (Optical interference in the ophml emission spectroscopy)

(3)AD m&w%m% (if"i‘i/ A X)  (Quantization error ormwedtnmgﬂleADoorwersxm) '
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RRE3 (Problem3) RERERKGII3#H Y E3 (three sheets for Problem 3)

BEFRICEST AL TOMBEICE L L, EL, 7727 E83 6626 x10%]s, Y@L 2.998 % 108 mst, 7HH FoE
336,022 % 108 mol”, EFOHMILI.109% 10% kg £ 95,  (Answer the following questions related to the quantum theory. Use
Planck’s constant: 6.626 x 10* J s, speed of light: 2.998 x 10° m s}, Avogadro constant: 6.022 x 10% mol”, and mass of electron: 9.109 x
10 kg)

1. 365nm OEEGXZHT UV 7 - 7OHERE 60W DFE, $EE 10%EEEL, Z0T 75 | Skt s
: T4 M ARERHERL,

(If the power of UV lamp which emits the monochromatic light of wavelength 365 nm is 6.0 W, calculate the number of photons
emitted by the lamp per minute. Assume 100 % efficiency.) '

2. BEIZL>THBEhiT b 7 ARE»LOMIEARY MUIF T Ly M T Y, B 589.16nm 38 L 18 589.76nm
DOIERD D> TV D, TORHERIE (Nel3ph) (BT DAY v 7Y /s (BT : em?) 2EHERL,
CIheemlsmonsmeﬁomsodlmnvaporemmdbyanelemcdlsdlargewadoubletoomposed of one line at 589. 16nmand

' another at 589.76 nm. Calculate the spin-orbit coupling constant (unit: cm”) in this excited state ([Ne]3p").)

3. HE10ms! TEOTOANY DART (BFE:4002) OF - Fo—f BEAEET L,
(Calculate the de Broglie wavelength of a helium atom (atomic weight: 4.002) traveling at a speed of 1.00 ms™.)
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REE3 (Problem3) #EX (Continued) ;

4. XBAEBFERVTolLL A, BE150pm D7 % hAZL o T, HIFRFOPRNLEFH 214 x 100 ms! D
ETHHEN, ZOBEFOL LOBETRNX—EHER L,
Oﬁhmanx-mypilomelecumspecmanwasmeasmed,aphomnofwavelmgﬂl150pmejectedanelecuonw1ﬂ1aspeedof2]4><
10"'ms"ﬁomﬂwmﬂshellofanatmuCalmﬂateﬂ'wbuﬂmgemrgyofﬂmelm) _

5. AFUHFOMEE (R & BRI O 2 02 AWTHRRICHAT L,
(Explain the chemical structure of methane molecule using the following two terms “promotion” and “hybridization” briefly.)




FEL29F 10 A, 30484 AA%E (October 2017 and April 2018 Admission)
IRBRFEREE T AR (SR WP B A RRIRE
Graduate School of Engineering (Master’s Programs), Hiroshima University
Entrance Examination Booklet (General Selection)
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fiE 3  (Problem 3) #tX (Continued)

6.

3 \1/
ARBRTFD s A—E5 M (Z5) a2/ Lbbbes, Do, ZIFRTES, 0, l—T 48, ridfeF
B b ORMECH B, ~ORFA—EH MO TETFOR BB LR L, 2. ap AV CELL,

1/2
('Ihelsorbltalofahydmgemcabmlsexmedtobe ( e?7/% where Z is an atomic number, ag isthe Bohr radius,

and r whedmtmmﬁmnﬁlenmlmAnswuﬂlefoﬂowmgqtmons related to this atornic orbital, using Z and a,, showing the
derivation processes.)
() FFEZOALBIRIT S 1s EFOREREBELFEY X, (Calculate the probabﬂxty density of the 1s-electron at the nucleus.)
@) Is 2 NVOFEEPEEEFER L, (Calculate the mean radius of a 1s orbital.)
@) 1s EFORBESMHBEFERIETL, 1s BFRRVEShARARROIRFEEW X, (Show the equation
expressing the radial distribution function of a 1s electron, and calculate the most probable radius at which a 1s electron is found.) -
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R4 (Problem ) REBRFRAGE 2 4 b 3 ftwo sheets for Problem 4)

1. HEBUERIZ AT L ATNAS EERTUGHHET LAY AF LUBER LT, TORF VEENRTUANES, T
=AVEEBIUNTAVERD ) LTS CET L O B0 KB A AR OV Gl k-, (When an initiator
meWmlmMmmmemmme&hmmmmhmm .
polymerization mechanism among radical, anionic, or cationic mechanisms.)

2. RYZ=FLUFLT7HT— 1 PENIHREES TRESh O\ ARENREN T Th 5. PET Ito\ YCLUTF O
Ex L. (Poly(ethylene terephthalate) (PET) is one of the representative polymers produced by condensation polymerization. Answer
the following questions on PET.) -

21 NARADTDNRARE NpEADIA—IV (NyNo=r, Na<N)&FIVTEIBAIC L 0 HY TAFARBR LI b
&, VANEABDRISEN p CholebT5. TOLEDERRY v— DR THESE v 2 r & pERVWTERI=S
15 (When a polyamide was synthesized by polycondensation from N mol of dicarboxylic acid and Mg mol of diol (Wa/Ng=r, Na
<M),ﬂmdegmeofﬂlemcﬁonofﬂle_dicmboxylicmidwasp.De;ivétheequaﬁmindicaﬁngﬂnemnnber—averagedegreeof
polymﬁizaﬁmxnofﬂ]emﬂthlgpolymabyushgrandp.) ; :

2-2. PET DBEETINT, ETER (b FodiaFA7Lo#5—)) BHEDEAHL. K VT BHET Hbx=F L
7Y IR LTS b RS ST\ VB (Scheme D. TV7ZMBREZTF V7Y a—) (1) D—BECOERS
THES TR PET OARIHEEE 2 EE 2B L, (n the production of PET, bis(hydroxyethylterephthalate) (BHET) is
s;mﬂwmdﬂ&sgmﬂmmBPETispdymaizedwﬂhelhﬁkm&ngemymglyml(Scheme 1. Explain the reason for the difficulty in
the syntheses high molecular weingETbysmgle-steppolycondensaﬁOnoﬂﬂeph&)aﬁc acid and ethylene glycol (1:1).)

0 0 0

- o)
| I =
HO—E—Q—E}—OH + excess HOCH,CH,0H: Z,Hzc%' HOCHZCHZO—('%—@—L&-OCHZCHZOH
BHE RSO \LOCH éH 0 g | g o
s Rk i
' PET

Scheme 1. Synthesis of PET,
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Fnﬁl& (Problem 4) #£Z (Continued)

L3, AL T4 VOERITOWT, UTFORM L L, (Answerthe foﬂowmgqlmuom on olefin polymmmnon.)
31, TFLLRL T L OEAICEN biLD Ziegler Al AABAR T DR EIR~ X, (Describe the components of Ziegler
. catalystwhmhwusedﬁxﬁnpobmmzahmofeﬂnylasandpmpﬁm}

3-7_Zieg1erm’z:muwﬁanafj TF L OFAEREE, HE)%., 5 %)»EAW&MLTWRJ: (Explain
he features (structures and properties) ofthepolyeﬂzylene obmmedwxﬂlbeglawalyamcmnpansonm&lmmeofpolmlme
obtmnedbyxadxcalpolymenzanon.) .

33, ﬁﬂf?ﬁ”*/?A?Eﬁﬂﬁeglermdoﬁéﬁ{b?ﬁ%vbJAGD&@J’&WJ: (Explain the role of magnesium
cthemmagmnnndﬂmd&supmxtedﬂeglercatalys&) '

4. LA‘FODEM%E%@%&M: (meeblanksmmfonowmgchmcalequanmofpolymmynmm)
41 .

HgN(CthgNHz + 0 C N(CH2)1QN C—O -

42,

: - W-catalyst ' "
ng-opemng metathesis polymenzahon

~Ofo=-{ ~Ofo-k

s, W&Wam&ﬂaﬁf E O 50~100 %g'cmsn; (How ¢an you determine the molecuar
- wmgtﬁofhxghpobanm”@oosemmeﬂmdandwmemlxmplemabommwds)




