OFi#AARABR - BAR (2022F2H2H X&)
% 2

3 F Q@ (T8

< SRR > 1 OER, v—2v— MEsHRo [7] »e [2] ev-2335 20,
II 226 IV O, sl XEHAUCREAT 2 28, B, M) TR
, fEmcEMELEL 2L,

1 xo[7]pe[2] cotrz s ramee, %4 HMEM~— 7€ X,

(1) 200_Z I AT =(k 2), b =3, k+2) TR LS,

k=[7][A] i\/ DI D D,

0 DrE, HEKX 2sinfcosh +sinf —2cosh — 1 =0 DfiRIE

(2) <m

» 5 T TH5b,

0<
el
3

(3) FEBOEB p L 2XAER 2?2 +pr +12=0%2F X, TD2ODf% a,
£¥ 5, MREMTHICBWTRMY Mo, 88 PEZMABERTLE, p= 7]
THY, ZOEZMFOEME[F]V3 THs.

(4) a, b, ¢, d D4DDLFEM—FNUANL, a, bHTDIAICD S b BN E
Zl[F]ED 53, a, b, ¢ BolEcssbhsMALE[G] B 55,

— 140 —



M ai=1, ap= 2ttt gy ) THED BNBEG {a,)} 55D 3,
3an—1+4

ZDrE, DITOMWIEZ X,

(1) by = 29 = sempmsine 2 - v e
ap +1
(2) by PR X,

(3) an XKD X,

111 LITOMWZE Z X,
(1) HER cos(36) = cos % 0<0<7) DR O %FTNTRD &,
1

(2) jj‘?ﬂjil_tt 41‘3—333—% =0 @ﬁ@f %T’\\\VC;‘F{&);O

v ROFNEFEDTHERD &,

(1) /x3e$ dz

(2) /xlog:ndx

1
(3) / —  dx
sinx tanx

— 141 —



n F O (REHEHR - EREGE - ASER)

< EE > L offg I, < —7 v —MEamso [7] e [N ee—2rv2 e,
II & I OfFF L, ELRNEERMICEAT A L, &k, fMmilI Tk
¢, MimmicE e EHES I L,

1 ko [7] 2o [N wdciz g s 8r s e s, <—7 s — MREMKO %S T
BIREMICe— 7 X, L, SREBRORCRE, £, RE2GUBORYE
T 386, BEORIBING AR &4 BT TEL X,

(1) 10283 — 112%y* — 621y —x. - .x—i— y .x— 77 y
(2) 2REAZ 19269 FTOARBEKROELGLT 2, ZOMWMIHEES A, BY

A={3of#}, B={FH},

THHEE, FEENS VLS &
AnB={[F.I. 2 avB=([zD
<H %,
(3) 2XKBMy = 2" —8e+ 121 a = [F]orzmhi ] zes, 2o
2RMEBD 77 7% x WFEIC 1, y T 1 2T FITREIL 77 713
y =22~ []|[x]e+ [X][2] ez hs,

(4) AABClzHBWT, AB=vV6-V2, BC=2, /B=135° Dt &,

ca=[FV[) 2a=[F0] sy, ms /7] - [E] <.

— 142 —



(5) 3OO0 A, B, CHHDh, AICIZEEROA 5, B ICIZTBR 38 & [k 3 1,
CICIZEIR 5 & B 2 A>TV B, 300KN S 1 DEEDY, Bz 15
WY T LB TH o7, CDEE, BERD A Ofid o) SN EEE

Iﬂ

I RS f(x) = =327 — 22 + |22 — 102| 12DV, ROMWIZEZ X,
(1) —7TS2<3IK8FSy=f(z) DI 77 %hit,

(2) y=fx)Dr 77 LEMyYy =aDHR52 21T DS LI % a DHEIFZRD X,

I &, #, #, ADO4E00— FB4KTO5 16 Kd 2, KEDA—FicEZznzhn
1725 4 $TOFEFTHB 1L OTOELPNTVS, 2D 16 KDthn o 4% 1 I
T EE, XDMWVICEZ X,

(1) oMY HLTOMREEKD X,
(2) AHL b 2HDA— PO Ut 7 2L % Ko &,

(3) fHBDA — P55 2 MdOHBD A — P55 2 K& T B iR %KD &,

— 143 —



< FE >

F O (CHEY - £6EEF - BRAFTERN)

L ofEE, <=7y — Mighgo [7] »e [ ev—232c e,
II & [T ofix, Gl HMIciiAT 2 2L, &8, Hmyon

{, fmicErBEfEbEL &,

1 %0 [7] 06 [2] kb cikz a0y 23fs e, =27 — MEEAKOZYT
PREMIC— 7 k. 2L, DREIRORCRYE, £, BE2 GO CRE
T 2560, RSO AR L 2 3 TE A k.

(1)

Thr, Eh, o= [T] 0L F 2 4y vale+y) BEERLAD, Zoffi
b5,
3 (—% 7). (% 3), (% 1) wi s et y = [2]e? - [X]a+ [7]

THEING,

AXD &5, MEOEYNZ A MK S BTIn

1

WX LT 60° DAMICR Z 72, JIHAWIZ 50 m B8 L
TBHRICE W, NEoEYE A2 L, EYIZ

60° 45°
NI LT 45° OFICHA 2, ToLE, R A B

DEIH 5D 25 &l T A ( . ,/) mTh%,

— 144 —



(4)

10 HDfED» S %2 T =2 B3H Y, ZDHHD 8 MDfEIE

TH B, 10 HREDTHA 0 THEA 9.8 %518, &Y offix[2] L

TH 5,

Mo A 2L 7R T S BB TR T D C

b2 EERTIEA THEA, XMk BD _BICHE P

L7k d 5, ZoLE, KA P IcEhE

THHERII — TH 3,

A B

F7o, Ry T3l C 2 HHFEL, BETHE TN T2 %R A TIEA,

xRk BD ICEE L 72 645219 %, K S & T 250k BD LA U sic 5

T B HERIE

— 145 —



Iz 2K f(x) =2° — 20z +11220T, ROMVIZEZ X,
(1) f2)=020< 2 S 11Kk 1 DOEREE L ODOD o DHIPHEZ KD X,
(2) f(sin@) =0 &7%2% 073, 0°<H<180° ICH k) E22H 270D a DEHIFHZ
ko &k,
(3) f(sin(@+30°) =0 & %2607, 0°S0<90°ICbr)E3DHBEDDaD

HipH 2R X,

III A, B, C, DO4AFZNFNIHIS>TLEY P 2FFLHFD, 4 N CEMEAIH
L, 2OEE, XOMWICEZ X,
(1) APHTEETR>TELT LYY MU 2EREZRD X,

(2) HELATAHDOR>TELTLEY MUK S ROiERE RS X,

— 146 —



(& 75)
(T - #E15H - ERE%R - AX - [CREY - £ - HAHETZEE)

(ma®s [1] ~ [40])
(1) koxEmrimas, TORMIEL L.

Looking at a map of the world offers access to more information than just geographic
locations of country capitals and bodies of water; maps can further offer a window into cultural
and political points of view. Examine a collection of world maps from various countries and
soon you will discover differences both big and small. For example, world maps in the U.K.
often display European countries in the center of the map, while a world map in Japan typically
has Japan occupying the center. From these countries travel into the southern hemisphere, to
Australia, and you might be surprised to find one type of world map which, to people from the
northern hemisphere, appears “upside-down,” with South America at the top and Asia at the
bottom.

Cartography, which involves creating graphic representations of geographical areas (or
more simply stated: making maps), is both a science and an art. Trying to project the image of
our three-dimensional, spherical Earth onto a flat, two-dimensional surface is mathematically
impossible unless you distort either the outlines or the proportions of landmasses. In other
words, you can’t show both the correct shapes and correct sizes of continents on the same map.
Thus, there is no single correct method for 2D mapping our planet; rather, we have various
world maps, each with advantages and disadvantages.

The Mercator Projection, created in 1569 by Flemish geographer Gerardus Mercator,
was originally made for navigation, yet nowadays it is better known as the staple of classroom
walls instead of ship captains’ walls. As the most popular representation of Earth on paper, this
map offers a true picture of the shapes and directions of countries. Additionally, the distances
between landmasses are accurate as well. However, while countries that lie near the equator
are in proportion, the farther you move from the center of the map towards the top and bottom,
the larger the sizes of countries become. Thus, the Mercator Projection shows Greenland,
located at the top of the map near the North Pole, as larger than the continent of Africa. In
reality, Africa is actually fourteen times larger than Greenland! Antarctica also looks enormous
because of its polar location in the south.

In 1923, as an alternative to the Mercator Projection, John Paul Goode created a map that,
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like the Mercator Projection, was named after its creator. This projection did a better job of
showing countries in proper proportion to one another. In other words, all countries and
continents are sized correctly, so Africa really looks fourteen times larger than Greenland, as it
is in real life. Nonetheless, no map is without its disadvantages, and the drawback of this map is
its multiple interruptions, which led to its being nicknamed “The Orange Peel Map,” because it
looks like the peel of an orange, split into several parts. Therefore, some countries are actually
cut in half with the eastern and western halves shown on different sections of the map. This
makes measuring distances and directions problematic.

One final map of interest is the Gall-Peters Projection. Presented at a conference in
Germany in 1973, this map displays the relative sizes of countries well, but landmasses near the
equator are distorted vertically and those near the poles are stretched horizontally. So, Africa
and other centrally located landmasses look longer from north to south while Russia and
Greenland look too wide. This map was at the center of controversy, as Arno Peters, the map’s
advocate, claimed the Mercator Projection was Euro-centric, showing powerful nations in
Europe and the United States as larger than reality while poorer areas like South America and
Africa were smaller. He argued that his map, on the other hand, allowed everyone a true look
at our world, which he hoped would influence people’s opinions and improve the socioeconomic

gap between rich, developed countries and developing ones.

(3%F) Axoms e —53 2 k51, koM [1] ~ [10] )icanzowmsatzs oz,
TNENTOT)~EHD ) Hipb—DF DE,

According to the passage, some world maps from Australia may surprise someone who .
(7) was born in South America
) grew up in the United Kingdom
() appears “upside-down” in the northern hemisphere

(™) lives in the southern hemisphere

The world landmasses in paragraph 2 is closest in meaning to .
(7) continents (1) planets

() representations (r) shapes
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Because , we have many different world map designs.

there is a single correct method for 2D mapping
cartography is mathematically impossible
we need graphic representations to be scientific and artistic

there is no best way to project 3D images onto paper

The Mercator Projection was originally .

(7)
“)
()
(x)

the first map produced
used by ship captains
a true picture of the planet

found on classroom walls

One disadvantage of the Mercator Projection is that Africa .

does not get distorted
and Antarctica appear very large because of their polar locations
projects as fourteen times larger than Greenland

looks smaller relative to some polar countries

The Mercator Projection is better at showing E than the Goode Projection.

(7)

(%)

proper proportions (1) multiple interruptions

accurate distances () areal relationships

On the Gall-Peters Projection, a horizontally distorted country .

(7)
“)
(%)

(=)

appears longer from east to west
appears longer from north to south
stretches near the equator from east to west

stretches near the poles from north to south

correctly project the relative sizes of countries.

The Gall-Peters Projection and the Mercator Projection
The Goode Projection and the Gall-Peters Projection
The Mercator Projection and the Goode Projection

The Mercator Projection, the Goode Projection, and the Gall-Peters Projection
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Arno Peters hoped that his world map would help people in E .
(7) Euro-centric countries (1) developed nations

(%) developing countries (r) powerful nations

According to the passage, every world map has .
(7) some kind of shape or size distortion
(1) the country that created the map in the center
() landmasses that are not from reality

(r) proportion near the poles always, but near the equator only sometimes
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(2 ) oz [11] ~ [20] A2 DR ELZLOE, ZTRERTFOT~ED) B

—DFOEN,

I used to dodgeball often when I was a child.
(7) playing 1) be played (%) have played () play

This device will make it to grow vegetables at home.

(7) easier 1) easily (¥) easiness (-) ease

I don't feel eating dinner tonight.
(7) good ) like (%) fine () well

We apologize for any inconvenience by this delay.

(7) causing 1) causes (%) caused () is caused

I'd like to learn the ukulele as as the guitar.

(7) well (1) far (%) long () soon

William Faulkner, won the Nobel Prize in 1949, visited Japan in 1955.
(7) after (1) who () because (=) although

There were awful noises from outside.

(7) came 1) come (%) coming (r) had come

How long has it been you graduated from high school?
(7) from (1) since () that () then

There are no mountains in Japan than Mt. Fuji.
(7)  higher 1) more highly () less high (=) less highly

Mental health is central importance to many people.

(7) in “) at () of () on
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R BUETHRLFTHI TV D LIRS AW,

Yoshie and Ellie are talking about a friend’s birthday.

Yoshie: Hey Ellie, did you Randy for his birthday?
Ellie: Yeah, I'm the new Jill Ravenhill book.
Yoshie: Oh, that's a good idea. He loves her books!
Ellie: Iknow! The book goes on sale on his birthday, so I'll have to during my
lunch break on Monday to get a copy.
Yoshie: You'll give it to him on Monday instead of on Friday?
Ellie: Yes, we're planning on having dinner and I thought I would just give it to him
then.
Yoshie: Oh, he finally ? That's great, Ellie!
Ellie: Actually, I asked! I thought his birthday was a good excuse.
Yoshie: Ihope you have fun! Tell me all about it on Friday!

(7) go to the store

(1) sell the book

(%) going to get him

() bought a new book

(4) waiting for his birthday party
(#) asked you out

(%) decide what to get

(») writing a story

#r) have a good time

(@) got the present
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Joichiro and Ken are talking on the phone about Ken’s trip to Japan.

Joichiro:
Ken:
Joichiro:
Ken:
Joichiro:
Ken:

Joichiro:

Ken:
Joichiro:
Ken:

Joichiro:

So you're , right?

That'’s right, my flight gets in just after nine in the morning.

Great! T'll to meet you.

Thanks. I was a little worried about getting to the hotel from the airport.

It's pretty easy, actually, 1 figure it out.

Oh, I'm sure, but it'll be nice to have you there anyway.

My pleasure. So we'll at the hotel, and if you're not too tired, go right to
lunch.

Sounds great. Do you have a place in mind?

Yeah, I know one or two places we might go.

Cool, I'm .

Me too! I'll see you in a couple of days!

(7) be at the airport

(1) never know how

(%) bet you could

() arriving on the 22nd

(*) meet you for lunch

() looking forward to it

¥ not coming after all

(#) check you in

(r) get something to eat

(= never be able
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(4) woTsmu 3] ~ [B] embivane &y b0z, 2h2hTor~E05 brs

—DFOEN,

Our students will fly to London o by way of Hong Kong.

(7) via ) over (%) toward (¥ from

I'd like to B get in touch with some of the committee members.

(7) visit 1) contact (%) show (™ tell

My favorite band has a new album 5 coming out next year.
(7) portable (1) feasible () available (r) acceptable

I can’t 6 work out how to put this bed together.

(7) describe (1) understand (¥)  prove (-) construct

We have to go home B right away.
(7) slowly ) carefully () later () immediately
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This program is a variety of world issues.
1. students 2. a great 3. about
4. to learn 5. opportunity for
(7) A4 B5 “) A5 B4 () A4 Bl
(r) A5 Bl ) A-1 B-2
the market.
1. new product 2. surprised 3.in
4. everyone 5. the company’s
(7) A-2 B4 1) A5 B-3 () A-1 B4
(™ A5 Bl ) A4 B
Drinking green tea is anti-bacterial proteins.
1. said 2. increase 3.to
4. the production 5. of
(7) A5 B-3 “) A1 B3 () A4 B3
(© A4 Bl ) A-3 B4
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Yuki's in the world.
1. many 2. has 3. people
4. influenced 5. unique performance
(7)) A2 B 1) A4 B2 () A-3 B4
(@ A4 Bl ) A-1 B4
, the athlete kept running in the race.
1. was 2. knee 3. his
4. although 5. injured
(7) A2 B4 1) A2 Bb () A4 B2
(™ A3 Bl (+) A4 B-1
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6 tvyrYilHT2ROEBO~OZHA WEDPRODTVWDIEDOHMAGDEE, TOMH
BEROT~@D S B b —DHEA,

O mEREVBEOF NI LEEEy F v EWVI,

oy VIFMBEE AT A L TH LN,

v v OKERIZIS R 2R T,

£y ViEEAKTCIREEEEOE A RS 5 220k MK T %,
v v O RALKFEIETR I B R,

DI BE
7 © @ “ @ ® & © @ CNONG SONE)

n @ @ ® @ ® v ® @ & ®, ® @ @ ®

@ ® e

M7 RICRTHEO~OD ) LOVWTNNTHLHEBALEW X % 212g £ ), KMnO: T
EICBIELTCHBFEHRANVKVBRY 24472 AR L7Z2A VK VEBY %35 XT 0500 mol/L ®
NaOH A HIAE S €728 25, 400mL Th & 5 EdfiL7ze SORERS, LAWX &
LCiRbEY D D%, ROMEREDT)I~HD D L b —D R,

@ @ ®
©/CH3 ©/C2H5 ©/CH=CH2
@ ® ®
CHs CoHsg
DIRERE
7) ‘) @ ) ® o @ 4 ®
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1t F O (CHEY - £6EEF - BRAFTERN)

(ma®s [1] ~ [30] )

I ROBW(E1 ~4)IC& 2 &k, 7277 L, BEFRI1ENe=20, Na=23, Mg=24, Al=27,
Si=28, P=31 &3 5,

M1 ROBTFEMT 2 ()~ (D)D) b, ELvidogiagbii [1] Tb2,
AN OIS WA BMA L DEE, FOMERDT~HD S b b —DHA,

(a) WIMRET LI, HTOETFHDIH, ROUIMIOEFHEICAS>TVLIETOHKRTD
%o

(b) fiET &, RINMIOEBTHRIETL2ET T, MOFETLOHEICHEG LEVETD
HHETH B

(c) B/rHEx, BHIeatoho 2ok Tw2ETOHHTH %,

(d) AFEFEE, HBAHACREDNEVETOAKHTDH 5,

DIRERE

(7)) ak&b 1) ake () ak&d @ bé&ec ) b&d

B2 wNe, uNa, 12Mg, 1Al uSi, BLOsP2Hb, 1gDHEARPIZHINLIEFEHOKD
sueRikiE [2] chs. MBFEMBC3HL2 TR [3] thr. 2ahcan
RKS B FAFRIAHAET 270K E [4] THo. WHIRIRBIECRIkE LT 2751
ThBo HMOKE EIIELAVA, Bke S LOkEERET 24l [6] <o
% ~ [6] wAnzowmb YRR E, KOMERDTI~HD S b b—o
FOMR, 2721, WLbOEMYELEATS Xu

2] [ [ [5]. [6] omen
7) Ne ) Na ) Mg @ Al o) Si
() P
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M3 %kosyo) biats i [7] <oz, AR Db WL 25T %, RO
fRETEDT)~HD ) Hp b—DEN,

DI

(7) H:0 ) HCI (7) CHCls () CCls (+) NHs

M4 KO~G0iEos b, ELvitbik [8] thz. AL DI b E4 7 b
D%, FOMBHOT~HDS bk b D,

(1) OH™ & Ar OREFHIFMLTH 5,

(2) FPAARIZE TR S IIE LY, BREDSR %20 TRENEE SR % %,

) HTFORINEFEPOTXTOERTEMY Lo THA R L UEFREICT 5 DILELR
IANF—ZE LB E V),

4) FMUIEE,PSHLHMET, WHORLIZWEEFMAL Y,

(5) Mgw'bsA + ¥ il%s L, bLDOBFETFOLEELY A+ I EERINSS B D,
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I koOXE~3)%2HAR, FTOMWE1~6)IZ&2 L. 2771, K&, H=1.0,0=160 & L,
FEHEIRTE N BT 2GR0 T VAR 224 L/mol £ 5.

(1) #FEE 113 g/cm® O WAL AKZ 100 mL X2 ) BLY 1000 mL 2 27 5 A 22 ARFiKT
IEAEIZ 1000 mL (2 L720 C OABUBMILAKFEAK 500 mL IZHIL< ¥ ¥ (IV) & 2 TEmibk
FrRRECHMERT2E TS, BHEIRET 650 mL OBEEMRAE L. B, TORBICBWT
At~ v 7 v (IV) i3l & LCid7zHwTwns,

M1 RAELemEowEEE [9] mlths. [9] KARBORS MY LEME, KO
FRERED(T)~HD 5 Hap b —DEN,

E DI
(7) 290x10°° 1) 580x10°° (%) 290%x10°2 () 580%x10°?
) 290Xx107!

B2 = 7H L7 ML A D LR 1 mol/L T % CANZ DR D
WY B, ROWEBEOTI~HD S b b —D A,

DI B

(7) 0.116 ) 0232 () 0580 () 116 o) 232

I3 AR oA AT vtz [11] mol/L < c—t v riik [12] % <h
% 5o [12] CARZ DR EN L BAE, KROZRZROMERDT)~HD
L —DFOEN,

DI BE

(7) 116 ) 232 () 580 (= 116 () 232
DI BE

(7) 175 ) 349 () 7.00 (= 175 ) 349
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(2)  ZRALBREE SOz 13, MMALKE D X 9 IIET 2 MT-OWHEIC X o TRALANS b EITHNIC
LbR2L2WEATH D, AL L RILKHEZ IS S22 & RAODIEAHEZ %o

SO2 + (a)H:S — (b)S + (c)H:0 KD

4 EROOHRE(a)~(c)ICANZ DI DEYEHOMAEDEE, ROMER D7)~
(HD S B —DHE,

DI B
(a) (b) (c)
(7) 1 2 2
) 2 3 1
(%) 2 3 2
() 3 4 2
() 3 4 3

5 ZOMBISHEWT  RLRETOREOBILEI (d) 25 (e)IXkd I 25 Wbk
F(H)ELTRZELBVTWSEZ EDX DD D, ZM(d)~({)ITANLZDITRDELLHRB LV
HOMAGDEE, ROMEREDT)~HD D b H—DE,

DIRERE
(d) (e) (f)
7) -2 0 Sl
“) -2 +4 ST
) +4 —2 AL
@) +4 0 st A
o) +4 0 AL
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(3) “EEALHF COhoRFRTFOmAEE [15] < 7 %E=7 NH O REHT- O ML
it [16] <o 2.

e oz [15] sxv [16] WAz 0L BE L E, KOMEROTI~EDD) b
DH—OFOMN, 2L, WLHOERYBELEATS Eu

7 —4 “) —3 () —2 @ —1 ) 0
) +1 k) +2 ) +3 ) +4 @ +5
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M koXEZGEHA, FTOMBEE1~7)ICEZ L. 2720, EHTEIZH=10, C=120, 0=16.0
L35,

B OREROIREZWE T 572012, 5 52 LOMAK TR L7 I ABAZ W TROI %
BRiefe 1 I~TEBRIRE3 JOoEBR T o720 72721, AFFICIIRE LTHROAZT IR TS L
‘3—60

[EBEEL] AFE1I0mL A —LEXRy bTEPYED, ThE100mLOXAT7FAa%H
W CIEREICHIAR T 10 5129 § 72,

MEBEE2 | ®IZ, 9 TOLAEMRBEIOML Z20OF—VERY FTEMYED, a=Hh )L
Y — 7 — I AR 2 Bal N R 72,

MEBIEES ] WIZ, €2 Ly MZ010mol/L ®KBILF VU ¥ AKEHEZANT, a=AN
Y= —hORMSHEEZHEL2EZS, TAMETOHFRIZSOmML Tho
720

B TREIME3 IOWTREY, bLoBRCB)2MRoEVilEE [17] m/Lta 2.
ARSI b EU A, KROMEBDT~HD I bbb —DH#~,

DI
7) 13x10° () 80%107 ®) 13x10°2 = 80X10°2
) 13%10°" ) 80X10°"

M2 beoRmomR -ty M [18] $Thr. 2L, EROEEE 103 ¢/’
L5 %0 CANS DI EH LT, KOMEREDOTI~D S b D,

DI B

7) 44 ) 47 () 49 (™ 51 ) 53
) 55

I3 X279 23T 10 IS 302 AREEROAHKEA + VBIEHE [19] movL <52,
2EL, 205 T HRAREROEEEE 0015 £ 2, AT O it b 324 7 Rl
&, WOMEBEDOT)~D S b D,

DI
7) 80107 ) 10x10° ®) 12107 = 80x10°
) 10X10° ) 12X10°
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B4 928l 3 OMET, AKBRALT b Y 7 2OKEHEZ I T LT 72215 © N2 o 2 il
BCRDEVL DR, KOMERDT)I~HD I Hh b8,

DI B
(7) “) (%)
pH pH pH
13 13 13
10 10 f- 10 ﬁ
7 7 7
4 ' A N
1 1 1
0 WrE — 0 WFE — 0 TR —
(@) () )
pH pH pH

13 f- 13 13
10 10 10
4 4 4 /J

0 W — 0 TR — 0 W —

M5 CoEBOWHIC BT s kEkowtta [21] <»5. CANLB DITHED 24 7%
HAE, ROMEBDT)I~HD S B &2,

DI
(7)  BRERE o) gyEE () Ak (o) gy
o) aRIEIEME
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16 [FBRERE 2 [T RIS L ORI ORI BB 2 02 b & LTl d 4 274
DA G HEE, ROMEMDT)~DD ) bh 5~

DIRERE
R %At
(7) AFNEFL VY A ol
“) AFNVFL VY 7 Ol
(%) VEVED R AV 2 & il
(=) VEVES WX AV ARt & EAh

M7 COEBRTHMALABADS b, WREIMKTONZRETHALTD LW RoMAas
brE LTRbEY 2D, KOMEBDTI~DD S bhbH—DHE~,

DIFERE
(7) a=ANVE—H—, ¥al vy}
) a=Ane—h—, F—=IVEXy |
() A=HANVE—h—, AATF A2
(0 Ealv b, A=IVEXRY |
) Ealby b, XZX752R2
) F—=NWEXRy b AZATFA2
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IV kox#EQ1), 2%~ FTORWE1~4)I2%Z X

(1) 8kA 4 ¥ Fe?* & Fe*' & & LSRR 25.0 mL 1 o Fe** & Fel* o #iiid, 7.00X107*
mol TdH - 720 T DKW 250 mL & 1.00 mol/L DFiEE 250 mL 2, I =A L —A—IlZvh
720 WO Z YR TE BH/RIEZ M Z T 00100 mol/L ® =27 0 A[&H ) 7 A KEW T E
THE, HEETI00mL ZE L7

B1 7 u2@BA) ok, BUELET(a)Z (b)) 2L LRAFICASIE(c) S5,
(a)~(c)ITANEDITHDBEY AT DEE, ROMEEEDT~HD S Hh b —DEN,

DIRERE

(a) (b) (c)
(7) Fe** Fel* AL
() Fe?* Fel* oTH
(%) Fe?* Fe (3]
(=) Fe** Fe # I
) Fe** Fe** i3]
%) Fe?* Fe?* T
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2 COWMETBITL7uaiBA) 7 2OFRIERIFRD L) IZHKEI N,
Cr:07~ + (d)H" + (e)e” — (£)Cr*" + (g)H:0

(d)~(g)ITANZDITHED WY LBOMA LG DEE, ROBERDT)~HD S Hh b —o5H

~, |25

DI BE
(d) (e) () (g)
(7) 2 5 2 1
) 2 6 2 1
(%) 12 5 1 6
(=) 12 6 1 6
(F) 14 5 2 7
() 14 6 2 7

B3 EER OMMBBAKBBTICBNT, &4+ UREISHLTFS DO 2WEHEOH AT
(h)% THb. (h)ICANDLDITHKRSEY LEIEE, ROWBERDOT)~0D ) b —DE,

DI B
(7) 710 “4) 143 (7) 286 (o 714
() 8.7 () 929

— 199 —



(2) RIBOA F S ALHINE A AR I & WA D B & & SR BTV B 4 4 2 LB
KEw [27] @ ez T b e RE L LG LTRIEDIC R Y, ORLIE R
CECEITT 2. L, [28] B euwmm eI B &, 2 ORI BRI OB
TXC, PHE TRALAETETICEE 5o

R ERONAR, B TMRT LI 5T, XDBIESART A, BRI,
[20] s Lcomits w2 mmT 2 LBILS R Do 4+ SALBIAAYN S R8O Yk
@, WALTHRESAT, [30] BRATLHEOF ZHEELTV 5,

B4 sohozm [27] ~ [30] wAnz oy ELLERYE, KOZNZNOMEROT)
~HD ) HHH—DFDEN,

DI B
(7) Mgy ) THI=A &) ANTHA
L Z2X E =74 SVAV NN

DI
7)) TVI=A “) AU A () ké
(o & ) FrUTA

DI B
7)) 7AI=ZIA “) 1 () =Zvrn
o A% ) =TERTIL

DIFERE
7) TII=IA “) & () AR
= ) =vrnw
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& ¥ © (CREY - £&EER - BRAFTERN)

(freds [1] ~ [a0])

I ZAEMoOMBCHET 2ROXFEZGEA, TOMY (H1~5) IZ&R X

B OS2 R T A, BERRESILRETEHRENR LN DS, EARN RS I3 IS
LTWwb, ROMIZ, Bkl E Mo RAREE2 R L T0Dd, KIbhoa~gid, W, #,
MR RIS, MIfasE, MiKBL, I ba v FU 7, ERkowThrZRLTwb, Mz, &
B EICHR S, DNAZIILDHELT, ZAVF—DZFELICH <, ATP, AEaGE) D F.0

(1p— (2)—
EtoTw5

(3157 YRTBEREPETN TV,

il > T AN 35
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Bl1 RoOEBRO~DiZ, Hbda~ g DHBEOWTII OB XREMEZHWIL-bDTH 5,
EINZENOFNICHTIITFLMEL LTRDELN LR IDOE, TOMBEHEOT)~HDH) B2 6 E

nen—om~, makr, o [1] . ou [2]. o [3] . @

O JEEHR5~10nm DT, MIBONFBEIHEOWE O Y IY IZBRT 5.
@ WIZE 5T, EMEBICSELIAVF -2 B3,

® ruo—2AzxEESL L, MlLOBRLHELZROBEZ LTV,

@ WX, F934 FEXEN2RFREROMBESFEL TV 5,

a “)

) f ¥ g

DI
b

) ¢ = d ) e

B2 Bioa~g o) b, —RIRBMIICHET 2 ML LGEY 230 %, KO
RETEOT)~H0 S b2 b TRTES, WEHS [5] 1@k b0 TATI—235

k. [5]

DIRETE
(7) a “) b ™ ¢ © d ) e
) f * g

B3 FHEBOCHT 3 ROBEO~D05 b, ELwb0&#RRE  GLladbEs, T
DIREREDT)I~E0 S b b —o#~, [6]

O HEoallginTtnid,

@ HhocliEIhTns,

® Hhogltd&EIhTuivy,

@ BYHRLOKESORT, 2FARICEHVEHEE LD S,

[6] omane
7 O @ “ @ @ & O @ @ @ 6
h @ @ n ® @ WO o6 oo o
o066 @O 0 6
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4 FRBICHT 2ROBEO~D05 b, EL0bOZBARE GUlAGDEE, T
DIREBEDT)~E)D S B b —DE,

O ATP #HEd 53X, I 0 Th b,

@ HPocT, ARENTw5,
® MHBogT, ARERTWS,
@ YV rBHR1IOYEEsShd L, ADP Ik %,
DIREBE
7 © @ “) © ® & @O @ 0 @ ®
@4 @ @ n & @ ® O 0 B o) © ® @

o © 6, ® @ @ 6, ®

M5 FREGINT 2ROBED~D0I 5, ELVOEBIREL GUHAAGDEE, T
DIEBDTI~DD S b5 DB,

O B, 552 HO—HTH b,

@ BWEROEXDTTH S,

® BHPMROBEKGOHT, RbEVEEGEZ DS,
@ VEY—LATHEENS,

DI
7 © @ “) @O ® @ © @ @ @, ®
) @, @ ) @, @ H O @ ® » @© @ @
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I DNAICHTHRDLEA -BZHA, FTOM (B1~7) &2 X,

A TRTOEYL, BEEBRECZIWELLTDNAZDL-TEY, ZoMHARMMEIZLEL
TV b, DNAIiIZIO)W%'C‘Z?)éO

<DNAc;t L X I WAL BBRCHRS LR Teamcdh b, | b |
‘)x@k*&&i’ﬁﬁ#%&éo( Wikl 7=y, 7=, Yh¥ v, FIVoAMEND S,

1 schozM[ a |- [ b |CARZHENE LTRbELEDO%, KOMEBROTI~0)0

SuhbThEh—om~, Muksa [a | [o] . [b]a
[o] . DI

(r) BIET € Ja () FFF ) KR
(O FFFTIKR—=2 ) XzLVFv—24 ) XZLVEFFF
) VKRR ) UER—2

B2 FMEBUCHET2R0BBO~D0 S5, FLVbOZBAELL Gbflagbes, T
DIFEBEDT)I~DD H B 5 —D A,

© 140 [ b |81, WKLY VBROBMTHALTTE TS,

@ DNAW&HENZ[ b |1k, 2o0MEGL,

® DNAK&EL2Z[ Db |, 320V vMEat,

@ ¢ FoODNA W, HEOHRFTEVIHALE2AD[ b |HeHRSAT02,

DIRETE
7 @ “ @ &) ® @ @
) O @ n O @ LNORO) V) @ ®

0 @ @ @ G, @
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I3 FTHHBICHT 2ROEBD~DDI b, ELVLOZBRRLL GEflAadbEr, T
DIREBEDT)~DD H HH b —DE,

@ DNA XEFINLAMBOBIEORINTIS FIET, ThIBEHEMICRS,

@ 1MHOMEIFMIE SR LY BT L &, A MEOHREDRSIAET 5,

® TYXNTIH, EEFIFRAMOMMEAS, S DNA Z2H ) LT, HEOBOEE 27,
@ e v YOO DNA 121X, 4BEHOEEORIF LEETETR S,

DIRETE
(7)) @© “ @ ) ® @ @
) ©, @ ) © ® P O @ v @ ®
& @ @ @ 3 @

B4 THIBCWKELT, 24O DNARCETINLGENDY L, 770 OBEH214 %
DY, 7=V, YhYY, FIVOEAFLELTRLELN LD DOMAEDLEE, ROME
BEDT)~HD S Hh b —DE,

DI BE

Fr=v by FIv
(7) 214 % 214 % 358 %
“) 214 % 286 % 28.6 %
() 214 % 35.8 % 214 %
=) 26.2 % 26.2 % 26.2 %
() 286 % 214 % 28.6 %
() 286 % 286 % 214 %
) 35.8 % 214 % 214 %
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B H0Eb)OMEEMST, AWHFDNA 26D L%, KOTMCHAT 52 &1L
EHOFML : 71 3) —ORMOEH 213 2 ACTAKITWY FE L, ~—2 MR%E2 T
TV ORT, FM2 : ALEKIS, 15 % EHAKTLORIARL 7 A, RRhIh &R
e, KRS LTHBMERCAEREC— 2 — BT, T3 2z d |2#9o VX,
FIVBAEIRD & D% 75 ABECHDINS o

B5  schoze [d JeAnzifme LT ELL S OORAEDEE, KOME
BT ~0D ) Hh b —DEN,

DIRERE

c il
(7) Iy )= A 71— A K
() Iy )= B A e
() Iy )= X
(x) A7 v — Z IR Iy )=
(F) A 71— A K STVt REdD R il
() A 70— AR K
() BT A e A Iy )—N
@) SV REdD R A 71— A K
) B A e A K

f96 ML DNA % B#EStn$ 52T, EWASDNAZ O L EMAT LI LA TS
Bo Yefn ikl LCRDBELR D D%, KROMEBOTI~HD ) b1 b —DE~,

DI
(7) BERA—3I v “) Hr75=v (%) Za—FIFNWLvF
o Eo=v ) ¥Y=zArY—v CREDE 311
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B7 AWAboDNAKCHT 2iide LTELVWSO%, KOMEBT~HD ) b2 5TART
B AT KRELWSOEFTANTI—2T52 L,

DI B

7) HEEETDYT /NI TYTDODNA R, BOEPIIH S,
) e roFHlLo DNA 1, MIREICH 5.

(%) KB#io DNA 3, MRECH 5.

(©) S UEEREO DNA X, MIREICH 5,

) 7uvy3)—DDNA L, BEOLE»PIHS,
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M e rOECHET2ROLEEGA, FToOMy (B1~6) IZ&Z &

PRI IBC & - TREICIIENTL 2 S S RPRE, »HATUELALDIOL LR
PALERIE 2475 T %0 IMICIE, BHKES  HEIE DI SIHESR [ a |2 520T
<, WHEA R &0 DI B MRS L7z [ b |25 Mgastsn S, WL - WO S =i,
(S NI OB 3% SN %o BRI mm [ EDOKE S DI L S JEARHAL
2, [ d | HMEEREESTTETV S, 1 DOINERHY RO S Y, 20
N E: Bl TV %o ML TR S LTI A - 2200 0% i, IHECRE S
N0b, SH~EONZ. FRTRWHO GRS IR EOIFIUEFTHERIIE T > T,
S BRDIIEBNS B R THRNOBMO EEETREBE &> TV 5,

(
1 schozZm| a |- b || f |KAhZ#HEHELTELLSOOMAGDEE, KOM
BEREDT)~0)D 5 B 5 —D,

DIRERE
a b f
(7) I B ik JFF R JIEA 4
) JFF Bk JFF R HL IR
(%) JF B IR JFF PR JIE 4
() JFFEh IR JFF PR LR
() JFF R JFF R JIE
() JFF PR JFE#IR HL IR
() JHE PR FEDIR JIEA 4
©) JFF PR JFFBh R LGy iR

B2 FHRBOCHELT, RIROBEFIGTDIZBEE LTELVLDE, KOMEROT)I~
DD B H—DE,

DI BE

(7) Do (1) i &) TV (=) i oY) M
) O
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B3 LA SIS D b, FRICHEAASMEO#GE LTk b MY 2 lE, ROME
BDT)~FD ) Hh b —DE,

DI B
(7) 0.1% “) 1% ) 5% (= 10%
) 30% ) 50% ) 80%

B4 schozi[ ¢ |~[ e AR HMEE LTRbELE 0%, KOMEROTI~E)0
IHMEENEN—DEN, 2750, MUbOEMYELEBATS Zvo WA,

Bl e B e [
[20] . [21] . [22] oommescie

7) 05 “) 1 () 5 (™ 10 ) 15
) 50 ) 100 ) 150 ¢ 500 (=) 1000

PS5 FREBCICHILT, IFMORBIEE & IS 2 2 212X ), Bk b2 R ¢ 2 f
ZHORNEL L LTEL L DOE, KOMEBROT)~HD b b FNTES, WEFS
A% DEFATI—2F53 s

DIFERE
7) 7RLFY ¥
“) FuaFy v
) BEanFaf R
o NYTFLI v

&) NF FIVEV
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6 NKOWE T 2RORAD~G0) b, BoTWBRBBLBARLELGLbOE, T
DIREBEDT)~DD H HH b —DE,

O ZVa—» riE/5MRELT, FVa—RZMmiEhicims s,
@ ZUNTERTIIMESML, HUT VRS T ERZFIMEV LR T, MBI
%o
@ vyrerazagdEtazAkL, ks 5.
@ ~NEFUEVRLCHEINZHAF V%, T %,
& EWirLoFEWEEZ, BRICE> THHT %,
DIRERE
(7 @ “) @ ) ® - @
4 ® n © ® ®H O @ @) @ ®
¢ @, @ @ ® ®
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IV b roORECHETHROLEA -B 25~ FOMv (B1~8) IX&Z X,

A ERGEEES EORPOBAZDIEY, BALZRERE PR L7 ) 3 5 4 4Bi#0 L
CAEWATOS. RWRET, EWORBUC S TR AR, || LR X ) i
BEnas, RRCRALZREE, [a |BE0[ b | LXdna L AL VBRI,
[a |z 210 & o TRk BHEIC PR 2 BT o Y, % B O ERA
boTV2, 72, FIKOI b, VY SHRO—FThH2 [ d | IS, sAMKRY £ L 2
Yoo & PEBR S 2100 X 5 £ %

—J5, [ b i o R e L 2 RS, RIS ERE PR 2 BlETH Y, [e |
2 Bhhbo TV, B R R RASNLE, BT E L ORI
HRSh, Thz AR L TR %o BIRL 7 &, FURE Lz [ e |
EHML, 20 [ e |1, HRITHRRINE , ik E i 5 I~ L 1LY 5.

1 KoO~Gm9 L, FTHEREBOCA»D2WHELT, ELVdooiagber, TOM
BREDT)I~@)D ) B b —D R,

O TIF—¥

@ Wik

@ F47zv¥v

@ VVF—A

® kr7LFv
DI BE

7 © ©® 6 “) @
O 6, ® ) @,
0 @ ® ® @ ®

(
(

— 211 —



M2 choZM|[ a | [ b |CARZHENELTELV S DOMAGDEE, KOMERD
(P~ S B A 5 —D5E,

DIRERE
a b
7) P S MRS GG 7E)
“) Pk S SR
) P S vy
@) (14 S BETRSE G S2)
() 1 S0 SRR YA
) 14 e vy
) TR S BRI GRS 50%)
v) TP S AEYA
%) TRl s vy

B3 bl ¢ |- e || f AR ENELTELV b OOMAGDEER, KROM
BEREDT)~HD 5 B2 6 —D,

DIRERE
c e f
(7) Bifli e THllfa BRI
) Biltiie IR THillE
(%) Tl Billlfg HE PR e
() THllfE BRI Bifli e
(4) IR Tl Bz
) RN )] Bifli e THllE
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B4 2 [ d |CARZHEIE LTELYL S DR ROMERDTI~HD S bbb —DE,

DI B
(7) NKAH U) hFmeEk (%) Pk
(x) HLZK G ~ILos— Tl W ~zuzyr—Y

5 FHBCHET2ROERO~DDS b, ELVOZBARE L GEflatbts, F
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