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PRFE | JOREE (EPRE D X SR RGBS

 Subject | Applied Chemistry I Department | Applied Chemistry |  Applicant Number | % -

'sm;a#ra:w#ooﬁwlzﬁdoﬁ CExamhaﬁonTune:me 9:00 0 12:00) |

2R EOEEEE
(1) FREFRRHARE N IR S5 O MV T,
(@) FRERRRUSREREOThEhIC, SREBFHEALTI AN,
(@) ZAUIRTERAR L ARSI A SN b DT, AREIHEE S EFTCEA L,‘C {TE&E,
@) FREREE TRV &1T, RUBEOEGZFIRE L THEOERA, F7FL, %@%‘\i;t (B ) &L
b Giiil N o A DR P % v B ) ELTELZE,
(6) 2fICARE LizEwy,
(6) ﬁﬁﬂ%éb WIAEH f:m=&6ﬁ~ﬁi¥%¥tﬂ’r <7 éb \

Notices
1) Thexeamnmqumhonandmswasheeismlﬁmgaﬁmﬁshwt
2 Flllmyourapphcmﬂnmbambcsmmﬁedpoﬂmmﬂnsmvamﬂea&qmsﬂmarﬂmwmshm
3) MWmMaMOfWMMWmmm@Mmmmemmﬁpmm
(CY) Ifﬂ;espace:sa(hauswd,usememvmsemdeofﬁlesmetandwrmdown“mbeoommd”mﬂlelastlmcofﬂlesheet
" (5) Answerall the questions. '
(6) Raise your hand if you have any questions.




Frk294E 10 A, k3044 AAZ (October 2017 andApnl 2018 mlom
EBRFRFET TR IR (A8 HFRE NF RS
Graduate School of Engineering (Master’s Programs), Hiroshima University

Entrance Examination Booklet (General Selection)
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Subject Applied Chemistry Department |  Applied Chemistry Applicant Number

fiiE 1 (Problem 1) FREMAEIZ 34k W F3 (three sheets for Problem 1)

{ l:“‘%ﬂ)%% (~vI) %AW

-l ROFHEZOWT, (NEQIZEL LAEOERD ()L @)L Y b bLAsa HEEM, _
BEAL, Eio, TOEAERATL LZ&%JELTI&FEMZ) &), (Whlchomnpomdmezchpa:rwomdbemoreamd:c, for
(1) and (2), or basic, for (3) and (4)? Answer with the oonmoundnmnbcr&-VI[[) Explamﬂlereasonbneﬂy Drawﬁgqaresfmsary)

(1) _ (2)
OH.  OH |
. & 5
: Hsc’u\q-l Fac/{L“OH
L mo W
#% (Number) : #5 (Number) :
#H (Reason) : E  (Reason) .
(3) 0 (4) g
NH, NH~C~CHs- :
55 oo
A Vi ‘Vll Vil
- #&#H (Numbe) : #F%5 (Number) :
#H (Reason) : ‘FH (Reason) :

12 7=/ —-M: =) //om:fmmh L HRFITBIT 6&&@#{&!;0» VOBBAR &, (Explain | the regio-
selectwrty in electrophilic bromination reaction of phenol and pyridine.) _ ,
(@) 7=/ —/\ (phenol) o

(b) ¥V (pyridine) -
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FSRE1 (Problem1) #E% (Codtinued)
1-3. LATORWZEX X, (Answer thie following quesﬂ s.) _
@ RO a~FH 5 (A BLVB) IOV T 250V IR BT, TNECONT, EbbOViNsE D%

TET#H D%, (Draw two chair conformations of cyclohexane derivatives, A and B. Show which is more stable.)

@A) ' | ®)
CHs : \ CHs A
@,GH(CH:;); ‘ @,.\CH(@@)Z
& ' | | cl

O)13-PAFAT Ly (CHC'H=C>=C’HCH;) ™2 o@ﬁﬁ&ﬁﬁﬁ%ﬂm&ﬁﬁmbx 5 1CH, TV b OSTHRRE
FED L RBRICHEEE. T, BRE (C-C) DRAFEEREX L. (Draw two isomers of 1,3-dimethylallene
(CHsC H=C2=C3HCHs)byclanﬁfmg1hesweochamsuy Show the relationship of the stereoisomers. Specify the hybrid orbital in each
carbon (C'-C?). ' _ , ,

EE0BEER _ JEFCENE (Hybridorbital)

#5:E30 (Chemical structures) :
, (Relationship of theisomers)

C1:
| .C2
c*

1-4. T hY U b 7 bRy FERMEZFADRIS L, T ) VAT b FER(E 1 7FADRIS TR 5{LaME
R L LTHRLND, ENEADORGAEZENT, UEEEZRL, TOEVWEZHIAE L, (The reactions of sodium
butoxide and ethylbromide, and of sodium ethoxide and #-butylbromide give different products. Draw the reaction schemes and explain the
difference by considering the reactionmechanism.) |




TRk 29 410 A, WAR30 44 AAZ (October 2017 and April 2018 Admission)
EBRFRFRTERAAS LR (AR FPR B ASRERRRE
Graduate School of Engineering (Master’s Programs) , Hiroshima University
Entrance Examination Booklet (General Selection) |

REBRALE | I (BFIRE) ¥ X SRICE SRES

Subject Applied Chemistry I Department | Applied Chexmshy " | Applicant Number

FiRE 1 (Probleml) it (Contmmd)
1-5. Dﬁluﬁﬁﬂ%iﬁf miyﬂéﬁi (Complaeﬂlefollowmgreacums)

- (a)

_ 0 i) C,HsO'Na* fcszou _ ) i) CaHsO'Na* / CoHsOH
HSCHzc OCHg ii) HaO / HgO* _ i) CHaCH,l )

i) HoO / HaO*
—_—)

i) A
(b)

' Hec)=ci-|- BHy He0,/ OH

il e . ¥ +
HsCH,C o i
(c)
i) Mg / Et,0 :
HBr ; : ii) CO, CH,N,

iii) H0 / HgO*
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JERIEE XEE

A2 (Problem?2) mﬁil’.ﬁﬁ)'ﬂij (two sheets for Problem 2)

1. ROIEIADA AR, RV Ok
0D bOEBEOMEMITFCE, (Answer the questions by
selecting the correct chemical species from the combinations
given in parenthieses. The correct chemical species should be
given in the table below.)

@ @, AL Si) m&mﬂcbd\éwﬁ (Which has
the lowest electronegativity?)

@ (C N, 0) EBFFMADRL/INEVIEHE  (Which has
the lowest electron affinity?)

@ (Cs, K, Zn) F—A AR DR L REVTT
@ (Cs*, Ba¥, La*) ¥4BDFb/NEV A 2> (Which has
the smallest ionic radius?)

® (0, F, CN) ¥RO/H/hE wr?r/ (Which has
the smallest ionic radius?)

® (CaBr, BaCl,, CaCly) bR bV W (Which has
the lowest boiling point?)

@ (MgCO;s, CaCOs, SrCOs) AYARIREEH B bIEV R
-(Which has the lowest decomposition temperature?)

(NaCl, MgO, NaF) BADH b\ WE (Which has
the highest melting point?) -

© (LiF, Csl, CsF) 7K~DEREN R bE LAY
(Which has the highest solubility in water?) :

@ (H*,NH;, H) #bH i (WhlchlsasoﬁbaSe?)

@ (AgNO3), LiNO3), AINOs)s) K TR bR 7~
¥E  (Which shows the highest acidity in water?)

@ (V*#, Cr* (low spin), Cr** (high spin)) J\FAEL CHER
Dfe b /NS A A2 (Which has the smallest jonic radius in
octahedral coordination?)

@ TP, La*, C* Jim&coﬂsaLﬁ (Which is
diamagnetic?)

@ N, 0r7, OF) EETEEDBHIE A3 F (Which has
the smallest bond order?)

@ (vn*, Mn?, N#*) \E@REALCRAR £ A4RRBD & &

Y =T 7 —DEEHETTA AL (Which ion shows a -

- Jahn-Teller distortion in an octahedral high spin configuration?)
® (LiCoO;, CdCh, BaTiO;) BR#EE TR VWHE
(Which does not have a layered structure?)

JE#fiER0D>—ED (a part of periodic table of the elements)

@ M, Fe¥, Co) {EA EL 0\ BB 8- T,
TR B EE(L— RV X —(CFSE) TR b K & & L%

%754 A (In an octahedral low spin configuration,

- which ion can be more stabilized by obtaining a crystal field

stabilization energy (CFSE)?)
@® (SO, H:0, ") m@fﬁ%(w}nchhasﬂlelmw

- molecular geometry?)

@ (XeFs, XeOs, SFi) MEAHEEDSF (Which has a
tetrahedral molecular structure?)

@ (AL(COs), AL(SOss, KAI(SOs)) ?Fﬁﬁ:’t,eﬂ:A%
(Which is an unstable compound?)

AREWM (Answers)

© [ © [ ® @ [ ©

_® @ ® ®

Na | Mg Al | si
K |C |S|Ti|V [C |Mni|Fe|Co|Ni|Cu|zn|GaGe
Rb|S |{Y |2z |No|{Mo|T |Ru[Rh|Pd|ag|cd|m ‘Sn
Cs | Ba H |Ta |W [Re [Os |0 [Pt |Au|He|T | m

2 . [Co(enk]Ch (en = HoNCH,CH:NHz) B L O
[(CHs)NE[CoCl]] DENEFIUTDT, Co 3d Bulin=k
NEF—L L BFRBEEIRE L, &bIC, ThEhD
BEEZE % X, (Draw Co 3d orbital energy diagram and the
electron occupation for [Co(en)s]Cl (en = H;NCH2CH>NH;) and

- [(CHsMNB[CoCl].  Answer the magnetism for each -

compound.) :
[Co(en)]Cls [(CaHs)NE[CoCly]
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fRE2 (Problem?2) #& (Continued) )

3. CuCl IXPEESnSIEUEE S & 5, BFERIL. a=0542
nm T#5, (CuCladopts zinc blende structure with lattice
constant of = 0.542 nm.)

1) CuCl DBfHFEF %S, (Draw the unit cell of CuCL)

2)Cu BLUCl OEYIEE X L. (Answer the
coordination number of Cuand CL.)
Cu: Cl:

3)CuCl DEEZHFE L, Cy, Cl OFEFEIITIEN
63.5,355 £ 9%, (Calculate the density of CuCl crystal.
Atomic weights of Cu and Cl are 63.5 and 35.5, respectively.)

#)CuKa (G 0.154nm) HFAV T I DEROB X

EfZHET D L&, EAEHD 4 BBISENBERTOR
BB L, £, ZOERDT T v /' 6 5B L,
(When X-ray powder diffraction of CuCl is measured by using
Cu Ka radiation (wavelength 0.154 nm), answer the Miller
index of the reflection appearing at the fourth-lowest Bragg
angle. Calculate the Bragg angle 6 of this reflection.) -

5) EEDOSERREIO/BRTOKRE SE2MBHEE—
DHIT L, EDL D BRI LH/BOND PO X 5268
ERVDDEBRE X, (Answer one method to estimate
dimension of crystallites in polycrystalline materials, describing
explicitty what kind of information from what apparatus is
used. ) :

4, S OMERAGI I, 147 CLETI alE (wAg) DR

| EHEENEIEThH D, (The a-phase crystalline structure of
silver iodide, a-Agl, is stable above 147 °C.) -
1) o-Agl FERIZBVT, A Fote 6%&-&

B!, (Whldltypeoflaimesysmdomexodldewns(l") ‘

have? Choose the answer from (D~@),)

© EMSTE#E (Primitive cubic) @ LS
(Body-centered cubic) @ A FEEMWE (Hexagonal
close-packed) @ MLSZH#HE (Face-centered cubic)

| 2) a-Agl RERITED TR S Agh A A AREER TR, T

DT & &A A ANSED A B = X WA NTHREE L,

(The a-Agl crystal shows high Ag* ionic conductivity. Explain
ﬁxemsonbasedonﬂlcmmcconduchonmed]amsm)

5. ROBEAEBIIE L, (Explain the following terms.)
1) 7 \"‘? J GDEHW (Pauli exclusion principle)

25 7KEERL (Hydrothermal synthesis)

3) RABIERE arm&ﬁalsolidsomﬁm)

4) NEERETNBR (Inert-pair effect)

'5) A FIFXT ) ¥ — 52 (Biomineralization)

6) FIREEYITF (Ambidentate ligand)

7) B3R 14 SEABIER: (Carbon 14 dating method)
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i3 (Problem 3) mﬂﬁi‘?ﬂb'ﬂij (ﬂneesheetsﬁ)erblemﬂ

1. YD BB ARSI B X, (Bxplin the following techrical words cearly)

(1) 777 NIV A2, (van der Waals equation) - (2) BET %%, (BET adsorption equation)
3) Pﬁmﬁ (Cbuigaaﬁvem) ' ' (@) 7 A48 (Gibbs’ phase rule)
(5) S FTHHRIRE (Moleculr shape selectivity)

C B Hz+Bm—rZHBr DSUEBEr 13, &o:nBodemsm & Lind DEBRIC Lo TRENS,
('Ihemteeqmﬁmforﬁxermcﬁonl—h+Bn az}lBrwaswmnmmllyrepmwdbyBodenstemandLHﬂasfoﬁom)

k[Hz IBrz ]W ,
A ﬁ&iﬁ rate constants
| "1+ (k' [HB:/[Br, [i ¢ )
WD 5 DR 725 RAAERIIC L > T Z %&i‘iﬂﬁ (Derive the rate equation using thefoIIOng 5 elementary

reactions.)

Br ,.2_ 2Br

Bt W W= HBH kK kK, ARSSOWERN
(rate constants of elementary reactions)

“H + Bh — HBr + Br
N - ki ‘ .
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RBAE | SR @A D g % SR =RES |,

~ Subject Applied Chemistry I Department | _ Applied Chemistry | Applicant Number
FIE3 (Problem3) #Ex (Conﬁmned) : : ‘ '

3. M’Fﬁﬁﬂl»@:{.& (Arlsvmﬂxefoﬂowmgqlmuons) ' '

(1) 1.013 bar {23V VT, KDOFARIT 100°C, KOENHEREB L 40.67 kI mol! Th 5, Mﬁ:{iv L, KR T (FARE
L= —) TEDL DV DENE CRESFRENFHEE X, (The boiling temperature and the molar heat of vaporization of water
are 100°C" and 40.67 kJ mol at 1.013 bar, r&q:ecuvely Calaﬂatewhate:dmnwecanwdmeﬁeplmnetovﬂmwemeﬂaeaspnaior
with iced water,)

. (2) ARODENHIEBNT 40.67 K mol! T3, 100°C 1 atm DFEFEED 5 b, B DT DB B RN —DFE
W< By 2B, KOBRKOBRCH A, AOBBHIERE TE 5 L5, (The molar heat of vaporization of water is 40.67
kJ mol™. Caiculateﬂwpemarlageofﬁ]emergyneededforwlm change to the molar heat of vaporization at 100 °C under 1 atm. Itis
assmnedﬁnatthehqmdvohnncofwata-rsnsghgnblecompmdmthcgasvohmeofwaﬁa:)
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PR3 (Problem3) #E% (Continued) Ll o ' '

- 4. AM':P?@MM 2CeHsCOsH (ag) == 2CeHsCOH (dg)+ Oz (g) IZDVVT, KDL 5 7pkehiAs
| RRSNTND, Oy DAERGEE 2 FUTMOBRE [CéHsCOH] & [H]%fi\ v TFH, (The decomposition reaction of perbenzoic
acid in water, 2CeHsCOH (ag) === 2C6HsC02H(aq)+Oz(gLspmposedmownbymefoﬂowmgmedmstmvean
ammﬁnﬁwfmnanmmmofOzthmsofﬂnmmnwmmMm[C&m}ﬂmdﬁﬂ) ,
h_
CetisCOsH (ag) “E CeHsC03(EQ) + H(ag)
CdlsCOH (a) + CeHsCOr(ag) - CHCOMH (ag)+ CoHsCO (ag) + 0n @)

CH:COr(aq) + H'(ag) e CHiCOH(ag)
ki, feo, ke K %‘*ﬁﬁt‘@m (mleccnstarnsofelemm'nzryreacums)

5. TINF—OEHER| WHED 2AVT, BETK] i 2EEm kel ORHS FORTH—hs 2%
AT, 1L, BESEEEEL. R < B k(1381 x 102 JK)E 15, (Using the equipartition theorem of
energy, derive the root-mean-square speed of molecules with mass m (in kg) in gas phase as a function of temperature 7'(in K). Assume

; amdealgas,andmeBohzmmmscmstantk(l.BSlxlO”JK“),tfneedad.) -




