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ORIBEREMEN_10 Dk 3 = & & RIRBIAE % I RER A X
OREFAEN 10 B0 251 b5 = & & RERBILER I HRE X,

1 BRUEBHOMZEKSTE 1 B OREHE:, SBREE RE4PLTREAT L, Sk,
BIRLEBBIZOWT, HRT 2BEHRORERAMEOLE Eickh s _[BR) LWwHXFE0
THY, b, HEEEOHEL %, KATAM FOZRARAMRICIIAR L,

2. EWRAT, F¥EER, FHRITP, MEAEYZE, 2FEHZEOSEENS 2B BABINL, #BH
LR SN TR IEEOMERFICMRET L, EF B OB Mkx (Fo 1)), kx*
(FD2); Bbd, BRLUEREOC2COMBEIIHET L,

3. BRHOMEREI2HEDY, FhEi Tk (F01)1, Tkx (F02)] oTinN5,
TR UERHORMERE &8 2 S B fagd X,

4. BIRL2P-ERHEBED T, MEAKTIESTERY L,

5. BH, Vo —HERERTLIZEIITERNY,



adachi
オープン

adachi
201809


No. 1 / 10

2018498201954 AFEERE
KEFRSCEETEZMERME L RREER - BHREMER

A g & BEIFE (£01)
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HZ? (vacuum) FICRITALUTFTOMNCE L &0

o 72121, TATHEHERAMAR (SLEAR) 2HAn5
LoET A, £, EZ FOBEELE e, (permittivity) IZFOFFERLUCHEICHWRZE W, £k, HE
WL TEBESNL W WBIEIT TR LS,

1. BT g1 &2 S g T2V BN T E ST 5,

(1) = E(r#i(equipotential line) & B 77 (electric lines of foree) DL % 7x L72 X0,
(2) BAVErERAMNEFEHLREN,

2, DK 91T 3 ﬁi@ﬂﬁﬁk@:Fﬁ:l:?ﬁ\%ﬁ»‘(para]lel conducting plates) S ERE STV 5, B,C 3 EE
#HEd(grounded), A IWHIEBEMEE o OBMESATE, SEFERAOCERERDRI N, Fik,
B,CICHESNOEWOEBMEBEEZRDRE N,
B A C
a

SE

d

XD & 5 72 2 >OFRVLE R (conducting concentric spherical shell)BELE S 4L TW5, DRI
BT B EBNARE(Potential coefficients) % xR & 72 T\,

3
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LLF OERRIL A& 2 Fe X, RS (answers) 12 6E ST B % O BT (units of the SI system) #4442 &,

1. REEZE I (magnetic flux density) B 0 —#722ER (uniform magnetic
field)# G, FEFIZFAT 2 (paralle)—ADHA Eh4 [El§xE) (rotating axis) w
L LU CHEE (angular velocity) o THIEET 5 4 (radius) a OEEH R < )

)

{conducting disk)?3d &, #h b > — &(a point on the axis) & B4R OF
- —45(a point on the periphery of the disk) X ¥ 929 & (sliding
contac) A L TCHT #BROHLE S &, BFHCBEREET B i o
(electromotive force) & &R 2 X\, T

2. (1)Poynting~22 i lvector) & My, ZOBA (unith I TH Y,
o k5 i FAE R (physical meaning) & o T35 ? ;I
(2) Eflelectric current) 7 B TWAE S (length) 28 L, &
(radiug)D3a® M (cylindrical) X (resistor) & 0, £ OHWHLE
(resistance) /IR ThHE T4, ZOEFEDY 2 —1EE(Joule /——x
heat) 1%, WAL (eylindrical surface) %> CHAEFBEO BB l‘k“'/
(ambient electromagnetic field)?>» 5 HAENIZH AT 5 Poynting< 7
PO TEREND ZEERLB I,

L

’
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1. B 1 O Tr(t) = 100v2 sin(wt) [VIOEEZHIT Uiz, B 50[Hz], Ri=10[Q], R,=20[Q], C
=2/n[mF], Co=1/afmF]+3 5 & &, LITOMWIEZ L,

(1) ZoEHEDA 1 —4# R (inpedance) Z & FOIE I &RkD L,

(2) B 0@, L@, bEOO7 = —FEH (phasor current) ZFIFhRKD L,

(3) B|IR @), i), OOV = —FTERZHEFRTE (complex plane) BIZFIRY L,

v(t) @

b g

i5(f)

1

2. M2 OEEET, vy(t) =200V2sin(wt +m/2) [V] & vy (t) = 200v2 sinwt) [V]DEEHFIE L=, R=
100[Q], L. = 200[mH], € = 50[uF], @ = 400[rad/s| DK, BT ii(), in(d), (D 7 = — W EWE (phasor

current) #FhFhKD X,

1100
L3

v1(2) @

lis(

T

Tia(0

SR

@ v2(2)

[ 2

3. 3 DEE THBEIEI o (angular frequency) DEIZE ST VIE B—E L A& E kD X,

VIV]

|| —
[}
C;
AN
Ry
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1. 1 OEFE (circuit) {ZBUNTH v /30 (capacitor) OFIEHETRT (initial charge) & ¢(0)=1 [C] &

LT, ROBIZEZ L,

(1) AA vF (switchy §, ZEWVWEEET, 1=0 CAA T § ZHF Uk, Bt (curent)
i), 1>0 [A] BRI,

(2) (1) &I 1=0 TASvF S, ZWL, £0% =T (I>0) TAAL T § &ML,
B i), t>T [A] ke L,

2. M2OEBIEIAA v FEHACDANIIIETRIRE (steady state) I2H Y, =0 TRA vTFH2H T,

(1) % FZ 0BT (initial voltage) w0) [V] & =4 (coil) DAEAEH (initial current)
i(0) [A] %R I,

(2) F¥ /% DEE (voltage) v(f), t >0 [V] &z NVOEW i(t), t>0 [A] 2R IX,

3. M3OEEKICHNT =0 TASvFEBHLE, 7L, IANVONPEFRITRECHY, BER
(voltage source) i e(r) =102 sin [a)H- %) [V] Th 5,

(1) &% i), t>0[A] R L,
) AA v FEBUEER, ER ) PIBMEIREE (transient state) FRETICE BICEEIR L W U AR
¥ (angular frequency) @ [rad/s] OIESRE (sine wave) IZi2of, 2O L XOEEAER o O
EERD L,

s,
. l--o/ [
—{rao wméw é lHF i
1Q
- M!é

|| <
—li+ :
q=1c

1

23
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1. HoEE (circuit) &% 5,
R L ‘

) Zﬂf@ 2

eiI i C [ e,
O T O
1 2

2T, RIQIMEEH (resistance), C[FlIX% % S, & > & (capacitance), LIH]IXA &7 &%
(inductance) ##9, Fize [Vl &e, [VIIiZihT8B/E (terminal voltage), i[AlRFEIK %R 2 EFfisH
T, BEEEOAJ (input) ide;, H71(output) ide, 4 5,

1) EBOEZEES (transfer function) R I,

2) LC=1/2, RC=1&93, HEDA 70V AR (inpulse response) 26 1,

3) LC=1, RC=2LT%, BIEDRAT v 7IH% (step response) Kb I,

2. BOFEZE (control system) IKBWWTCG) =1/(s+1), PG)=1/sTHdLDETH,

NE.

r‘{?—-c+ P ——

1) r by ~DEEEE G.(s), BEd Hb y ~DEEEK Gu(s) 2RD L,
2) UTOTHENDFBIOWT, FEREIRE (steady state) IZBIT 2 y(t) KD L,
a) r(t) =sint, d) =0
b) r(t) =1, d(t) =sint + cost

3. HOHEHEIZRIZBNTCE) =k/s, PO =1/5+ D +2)THEbDET 5,

T C

ISR D P4 E (internally stable) & 725 k DO#LH (range) K L,

P

v




No.| B 110

2018982019454 AAFABE
REFREB TP ERMS T REER - FHREMER
A B 4 FHRIE (F02)

FeEEs] 2

hHAMEDEBOREIINE, 2 FoOVWTRe e L, §THORKOHITESF L TED H ORI MR
ENCEREA SO LT D, ZOLHRETAV, B 7 EFHRIE (Ist-order Markov information
source), A BRIREEHEHE (Finite state machine) 72 & & FREN D, $/z, ZOEFAOREELIE, T
F0 LD IREEESIES (state—transition probability), & L<IXZhE{THIE LTCE & 2 RERE
HBAT7H (statetransition matrix) o X - TRESIT 65,

&5 HORSKORERE
] = RN
i 0.6 0.2 0.2
HIHDOXRR | 2 0.4 0.2 0.4
Eil 0.8 0.0 0.2

PTFORWICE L, BL, 4, G)IEf(nit) 2y hbit) TEX L, £, log DIE (base) 25 2
OFETL 2 BEW L THIT log &R XL

() BHEOREFHETHE, BARLHORENE, & 0 OBEELZLNLTRRD L,

(2) HHBOFREOHRE (B, 2, M)=(, v, 20 (EL, xtytz=1, 0, v0, z>0) &¥45&, n
Big (n=1, 2, ...) ORZOWERLHHEMNTEZ L,

(3) BOFEOHAHBOFEZWR(F, B, M OBRLZFRFIRD L, ELIOBBIIETLHO
IRELTIV, F7, ZOERIREEZTHOLEBEE (left eigenvalue) 1 IZHINT 2 LBEF 7
bl-{left eigenvector) THZ HLS,

(1) BDOKEWD v /s b '—(Shannon entropy) H(W) &R I,

(5) ORE W VBRI LN TEELLT, B Z0oBEAORK[ V O&HFMfmr o’ —
(conditional entropy) H(V|W) Ak 2a=F&2 L (EHEH HELARSTEW),

(6) BIRFOH D B OREPIUR LRV IREEEBITIIOF 2 0T T, £ O~ L,

(7) BhkEXOHDHOREPBREOERIWEE L CTINET 2 REBBITIOHZ —23FT C, TOR
WAL,

Lk
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ROTEE S, TO L)~ () DBV W THEAROBTEMPUC BRI L &0,

AR (cel) TRETWAZ L EMB DI, Ha R FERERIN TR, & HEENTHRNLF
I, DT EEREE (light microscope) Z VS 2 2 Th D, L L, Z OER CIHAEY (visible 1ight)
CHUBE (specimen) 2 BE T 572010, MIEAD (@) /b WS (small objects) < (b) B2 HEEY
(transparent objects} BR.ZRVWIREDREAN DT, F 2 CTHFOH, B pBEFENEEIHE
KT, (7)AL48 ZBEA 48 (phase—contrast microscope), ()84 T 15504445 (differential
interference microscope), (7)) % T BAMEE (electron microscope) , Y& HE4E (Fluorescence
microscope), IFESFEMEE (confocal microscope) 72 83, FHFNDOHAEIE L THAWLRLT WS,

WO THBEMEL RS &, HIRERO/E (vesicle) 7t ¥ OREWEEIT AL REIETx 5,
BHOHPNSVHIIATITE -7 < () T H 2ICEEN L Tz (random motion), ~00 X 5 72Edhis > 5
»1EHE) (Brownian motion) OEF/LEAWTHRITTE 5, HARIRM ¢t IcF 0N TRBEIT 3 EIAYEEEER
i, ERO T TOIEE) (one—dimensional motion) %% % A BE&101F R=2Dt, FEOH COIES
(2-dimensional motion) ## 2 AHAITIE R*=4Dt OBEB{RTEZ RS, 20T, D IXIEEGEE
(diffusion coefficient) & MRS HEHETHY, ST LWEDOMEE/ L P CkES, —F, (A 0E
RENFHAS (squid giant axon) LV LAHIBEEZ 254 /92 FICEBLCBET L, —%5H
WCEMRENT 1 un/s OFE X TiEENI9 5 (one dimensional and directional motion) /NEAS B, & L7r,

(1) THRB@ICELT, TR CTHE T 2EYDOKRE SITMBR (optical spatial resolution) 7%
D DATE A,

(2) THEE (@) & MICE LT, T ENDREZ RT3 (resolve the problems) 7= IC B3 S 7- 58
WRIT CpR b EERE0E (7))~ (7)) b 1 DT ORBEOREFTA LRI, £, Fo
LR RBICE- D& PO X ) AR (theory of the device) B3 &I TN A Hak~27p X\,

(3) QDI TATRE LTEHRBENR R LD L9 ho b LTS, FOBEDIMTITHS
PHEHFBETE W (identify), X5, FOLHRTRBUEFTSH D,

(4) THHCICELT, 25 0BT (proteinmolecule) R0/ a7, B4R (diameter)?3 10 um O
FT2 A (a flatten cell) DFLA HIAMOEREERE A0 EEPEE TV £ &+
LW LRHERDR SV, HERBREOZEAL L HITELZREN, =L, ZU 788 F
L/NROTREAREE F R FR, 5X107 en/s, 5X10° cn¥/s B4 A,

(5) THEH@ICELT, b /AR 275 7 EEIC L > TBET 5 L3, 10m OESOD
WhR 2 DIRE TRET 5 100E, ENd BWERB» A, EEE0 L X0OBIERE LN,

6) 65) TRIELAEHOERZ ETHERDIEHL2ESEZHAT, 75 U B THERE (herve
terminal) CURELRHEEHZE L TWE L EFO LRI ENRBI AL I E L&,

(7) O LT, ERICITEBICIZ DL >R UL ARH D LEL NI TOLHERLEMNE A
FHICER LR E,
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ROEFNCONWT, AR ERNICERICHE LS,

()EBE & /37 & (transmembrane protein) @7 3 BRELF (amino acid sequence) DA E (side
chain) DHEITIZED X 572 F 0 L 5 IpEFR SE h,

(2) B ELFE Mammal) O FF ML ER (red blood cell) id~€ 7 11 £ (hemoglobin) i~ & % 83 E Mk (oxyeen
transport) & W\ 3BT 579, B (ucleus), I b FU T (mitochondrion), VY —
A (ribosome) & FRBMERME TIHAT B, T bbb HY, 120 RRERAZEDRS L), T b
o RY T EERLTWADI, EOXCTiE, MR HERT ZNF—2 AR TE Dy,

(3) FMERIZ S b2 FYTHNOETHFAEL TV b, AR I 50 (2) DFMREHE 2T, ZAQ
SV,

(4) E#E A4 (eukaryote) D MART N /NZR'E (organelle) (7)) ~ ()i, I (membrane) {2 X o CHllja'E
{eytoplasm) BB THATVWAS, B LB T :}’L%@H%?ﬁﬁ;?ﬁ)otro FoOrLohho BB AEEDRR
AOEECH Lz S0,

(7y 1 —25(lysosome)
A)
(7)Y S b RU7T

(6) HEHREEE (cell cycle) oW, IOEELTE LWIBIC T EEFES CHRBOBN 2R L&,
F 7, 1 fla o) DNA OB R RALT A BRHIL 2 hds (when the amount of DNA in a cell is maximized)
SETO VAT
[SHE, FMEEZE (cytokinesis), Goff, G, GHi, ARHEH (nitosis)]

(6) IROEHE L T LS (prokaryote), BEFAEMITHE LS
(37 /2325 1) F (cyanobacteria), ~VA %3 Y —.b (peroxisome), V' 7V A (Paramecium),
H 2E 1 B (Saccharomyces cerevisiae), B m ) (Helicobacter pylori), ~A4 177 A=<
(Mycoplasma), »327 T 1) 77— (bacteriophage), /WA S+ X+ (Arabidopsis thaliana) ]

(7Y A OEE (weight of human brain) ik 2%IEECTH A DIT, BEEED 20% b O RF—%
23 5 (consume energy) &9, HEEHIIT (nerve cell) D ’%%%‘i Z, RO o X 5 i
FREHC T I N - b TWA LEZ LNANER LI I,
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LT OXEETH, FWICER L,

R Caenorhabditis elegans PXHBREND 72, RHIIEHRL (cell lineage) PRI XN, S TEE
*% (molecular genetics) 23M#F 2 AR 2T T NVAEY (nodel organisms) (1) O—D>Th 5,

1TED (behavior) D AN = ALEMHTT AW, C elegans RV, HAH{TENCETHIERELZ RS
J—=% L7 (screening of mitants on a certain type of behavior) (2), FbIFITEIERE r DR
KBGO A2 007 I VBN 2EAE X2 a—FLTRY, 0B FUaigssa B
NEEL LT, x1B{a T mRNA DEFRZ B4R L FEAK TR (comparison of xmRNA expression levels
in the wild type and mutant strains) (3) L7 & 24, ZEETO y mRNA OFREIEFA#E mRNA @ 1/10
AT > T A (x mRNA level was reduced in the mutant strain to 10% of that in the wild type strain)

4),

HEEEZR AN (unknown function) TH A7, X B AE Ot O —8h & L TEEEE two—hybrid & (Yeast
two-hybrid system) (8) ZFHAWC[LA]ZAFT N —=F Lz, 2Ozl € elogans ® cDNA 54 75
U (cDNA library) (8) ZHi7-icfERk L,

fH 1. MRS (1) LT, /ffffF_)i?, EiZHEMiE, SSEHOREORSTEEFOTT VAR E
ST &L (s, 24, FlR, HEAARY), Describe each representative model organisms used for molecular
genetic studies in bacteria, unicellular eukarvoies, and higher plants.

Ml 2. THREBQUCBELT, ZREKERA S ) —= 7§08, SFRIEFETET V¥ ARBRERLEN
TOLFEPNLOPRLN TS, ZORBRICEL LT, RERNZLO (REEHESDITRRDFE)

h ZFHEHT L, Describe three representative methods to introduce random mutagenesis onto model
organisms.

3. THEGICELT, MR LM L2 RNADS mRNA 2 L0 S 3720k P ok 5 e EEEE
LT ZIE T v vA>,  Describe an experimental method to enrich mRNAs from total RNA extracted from cells.

Bid, TRREEGHZELT, 4FFD mRNA (2 mRNA Tid/4 <) ORI a7 7 A L ERET A T-HOTE

05T L, Describe two representative methods to investigate expression profiles of a certain mRNA.

RI6. FREE@WICELT, ZORENS, xBEFORBHECEL CGRBRESNS = Si3Rich (bE
WL, B TED I EEmRBEND I & L EERICSR L TE Z &), From the result shown in the

text (4), describe how you interpret about gene regulation on x gene expression.

M7, PHEEOGUHIE LT, BRE twohybrid OIS 23R~ X, Describe outline of the yeast hybrid

system

18, 2ol A JIoY T FE A2 LEY L HTEEEZ 2 &V, Fill in the blank [ A | with the most

appropriate words.

i 9. Fﬁﬁ%ﬁ (6) 4155 L/vc, cDNA Z A 73 P @i{ﬂ?ﬁ‘ ﬁ%% L Rﬁﬁkﬁ)%fﬂf’%% "\J: Describe the definition

of and an outline to prepare a cDNA library.
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LT OXEEFS, HHEICE

éfﬁ%‘?‘imfiﬁfi%ﬁb:#i, fé‘l‘% . {'ﬂéﬁ@"\@@ﬂfg (Concerning about safety and ethical issues) 71]§7FE_[§(
ThDH, fo&xid, iPSHMlaOBBEE, BS Mkt L Ch HEOmIEHMBEEHRT D 0 & L TEid
EHU7 (3PS cell technology is thought to solve a problem discussed on ES cells) (1), — 7T, iPS fAMIZ T
EEOBRIGAICH 22 T, Bz 2 mIRe0sREEN B & TV 3D (possible ethical consideration of
application of iPS cells) (2).

E‘Eﬁ-éﬁ X, 1970 ﬁﬁ:@ ﬁ’{ﬁ%z%@%g}gﬁﬁfﬁﬁﬂ? (baslc technology for genetic recombinations) (3)
#W%Lt , IRETDILEORARER L —VEFELE O DIl — IR L B ayicEh L, 1974
£ L 1975 EU) 2o TEE (FIravEaEE, Asilomer meeting) FHEE LT, EEOFIZEEO
BWTFRRBE D —2, EYFERE LiA® (biological enclosure) (4} Th-otr, TOH%, £MFENF T
A b BB LAY (physical enclosure) (5) D 7-0%¥h & 2 KEEIBAMEET NIH oFA K
A UPHE SN, AERGRERT TRORNEE V-, BUEO ARTH, SEFRETEDSFRIESE
;‘f‘lj (Conventlon on Biological Dlvers].ty) fu_%o< rL{E%ffﬂ?ﬁ-?_i%%U){ﬁﬁﬁ#@ﬁ%M\—i 5!—:‘5%@%%
‘[ﬁ@ﬁ%ﬁé@: Bﬁ“ﬁ“é{ﬁ@] (Law Concerning the Conservation and Sustainable Use of Biological Diversity through
Regulations on the Use of Living Modified Organisms) (6) @CiOT%ﬁéﬂ, W%ELC?%_%?Z)% (?‘éé%@
) HEOREZ LoD SHEEL, BRICERTIZ LRBEMTENLTVWS,

IRV, & LEREEEIN (genome editing) (7) MBI &, I LI AA AT 7 /o P—ORERIICE
CHERENDZ LICREETFREND, T THHRmENRESCEERBRAOCT- O DECE_ (ethical
and safety Issues about gehome editing) (8) 7j§;T<ﬁTﬁ(cEf’:%%_ fOZ}’L'—(lJ\Z)Q

WL TR (L ICBILC, PSR ES Ml OmIBMHEE PO LS IR T2 EBE L HTHED
A2 X, Describe how iPS cell technology is thought to overcome ethical problem raised for ES cell
technology.

Ri2. THER@IICE LT, iPSSHRAHICGEETAGENHECR Yo L2 b0ondH b4,

Describe newly raised ethical issues raised for iPS cell technoclogy.

B3, TR IC LT, BERNDEETTEOME L0277 A3 FDNA OBZRICER S A RED
7B A QIS IS L, Write two representative enzymes often used for plasmid constructions.

R4, THEI@OKEBLT, £WFEAETAD R, SIS X, Describe what biological

enclosure means,

5 TR GIIZE LT, BEGE 5iAD &M, MEIZHEAY L, Describe what physical enclosure

medans.

6 FTHIMGEIZEALT, L —icanbhs - OBEEOERLAZEX X0 (SNSRI OR
{EE T4 # %7 5), Describe the common name of the law, featuring a city name hosting the convention.

M7, THEHMIIZELT, 7/ LMREEIFE I ED L5 fild, #HE LR RERSL, Describe the

outline and advantages of genome editing technology.

B8, THRRES@IELT, 7/ AREHFICEA L TEE STV AR & 1X7210hs, Describe

societal/ethical/safety issues to be concerned for genome editing technology.






