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1. ROXELFHATEOBNIZEZR I,

Phonemic distinctions in a language can be tested via pairs and sets of words. When two words such as pat and
bat are identical in form except for a contrast in one phoneme*, occurring in the same position, the two words are
described as a minimal pair. More accurately, they would be classified as a minimal pair in the phonology* of
English. (Arabic, for exdmple, does not have this contrast between /p/ and /b/.) Other examples of English
minimal pairs are fan-van, bet- bat, site-side. Such pairs have traditionally been used in the teaching and testing
of English as a second or foreign language to help students develop the ability to understand the contrast in
meaning based on the minimal sound contrast.

When a group of words can be differentiated, each one from the others, by changing one phoneme (always
in the same position in the word), then we have a minimal set. For example, one minimal set based on the vowel*
phonemes of English could include feaf, fit, fat, fate, fought, foot, and another minimal set based on consonant*
phonemes could have big, pig, rig, fig, dig, wig.

4 # : First and second editions (c) Cambridge University Press 1985, 1996
Third and fourth editions (c) George Yule 2006, 2010

CX) *phoneme HE (FNR/EAL) *phonology Hi8i# (ZTNKZR) *vowel &F  *consonant F&

I. XZED minimal pair ¥, AXPFTEIFSNTVWBEMIERVT 3 2FEFR T,
2. minimal pair ¥ minimal set MW EZ AL T\,
3. BARZE® minimal pair % 3 2FIFR TV,

4. minimal pair A% CHBEKE TAVLNTE DN ERBLE I, 27, BAOKERE TRI 6L 1 B4HI £ 2
Pt s BHNEL LRI,
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A particularly good example of the processes involved in
using background knowledge was provided by Sanford and
Garrod (1981), who presented readers with a short text,
one sentence at a time. Their text begins with the
following two sentences.

¢« O )

«( @ )
Most people who are asked to read these sentences report
that they think John is probably a schoolboy. (),Since this

piece of information is not directly stated in the text, it

must be an inference*. Other inferences, for different

readers, are that John is walking or that he is on a bus.
These inferences are clearly derived from our conventional
knowledge, in our culture, about “going to school,” and no
reader has ever suggested that John is swimming or on a
boat, though both are physically possible, if unlikely,
interpretations.

An interesting aspect of the reported inferences
is that likely or

they are tfreated as possible

next sentence in the text.

« ® )
On encountering this sentence, most readers decide that
John is, in fact, a teacher and that he is not very happy.
Many report that he is probably driving a car to school.
Then the next sentence is presented.

« ® )
Suddenly, John reverts* to his schoolboy status, and the
inference that he is a teacher is quickly abandoned. The
final sentence of the text contains a surprise.

Afterall, ( ® )

This type of text and manner of presentation, one
sentence at a time, is rather orTH;iciol, of course. Yet the
exercise involved does provide us with some insight into
the ways in which we “build” interpretations of what we
read by using a lot more information than is presented in

the words on the page. (3 That is, we actually create what

the text is about, based on our expectations of what

normally happens. In ottempting to describe this

interpretations that readers will quickly abandon if they do

not fit in with some subsequent information. Here is the

phenomenon, researchers often use the concept of a

“schema” or a “script.”

4 88 :First and second editions (c) Cambridge University Press 1985, 1996
Third and fourth editions (c) George Yule 2006, 2010

. THE(NERRLAEXV,
THEB(2) ERRLAE T\,
THEER(3) £FOR LA X\,

2w

[A] He was really worried about the math lesson.

/s not a normal part of a janitor’s* duties.
B] It is not / part of a janitor’s* duti

AXFOEFRO~BOITAIX LB EBREN SBUR IV, £EL, OIKAZRIRBLERIAIFIILTH S,

[C] It was unfair of the math teacher fo leave him in charge.

[D] John was on his way to school last Friday.

[E] Last week he had been unable to control the class.

THREB()QR)B)ETIRE S LI RRAOPIERRE IV, ADORRCEOADKER, 7-REBRTLEL,
COXEY, BEFBIIFETEILHHEH0L50, APDEA LRIV,

GE) *inference ## *revert MRY T3

*janitor P&
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EIEEN B ERERPRIOH, TRiZZ 51, ROLEITTIRR BRI LB Do) ERE
L7HE. TRUIMRITHA D, HIRIDEZ Ziwm LIRS N,
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UFo 2 oOBEIZOWT, HRTDOBXERNTLEEW, BEE, ERFNR 500 FLLE, 600 FLRNTRER LT EEV,
FIRE 1: PEBEOEECE. HEICOWT, Al BREEZFHOHSB I URREZRF o /2 % o 0T 2 BEMISR T &V,

FEIRE 2 @ ¥5BE OBV VBERETER ° ChatGPT 13 LD & T 5 4ER% Al ORBL X, Al BB AEICRE L TWA 4, HEELFS]
BIZOWT, SREOBREZERRTIEEN,
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COARREIR. [BEETH - FAAZER] ©F, BFIIAENREO L ) 2
DHBARZITIO», FXTHREL LI, BEFLBVIETH, HRALOELERTL
7EE

EHiC, Bl DCFKETCHRINKERE L oAb ED L S RBEEEVT, TOA
HCHBELIILRELADOTLLI D, DT Y —FERBRBRLTLZ T, @Blxids
LW A, BiIdbEARY, BEEIRABERZLTWAL T, #ooOsbIiry —F%
Hwkewi Tl ThBuELdi, bL, BEELTUARVEARIOFEMI AL THHE
E8A,) TNERIZAT, DA7ZEFER, FRINKFEOLDL S ABRCEINTELEL
D TEZZFEAMICERL T EE v,

BB, D00 xx )TV Y (BENLREED X5 ANATYH., FoL ¥
FEHEERLLZDDTIVWTY,) 2B T L L i, 2 TED XS cfHF/IIAET
DEVEREDTEATESLD, TRLTLZEX N,

TRUERHBIED ) T2 A, BREFEATEI LD T E X,
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ROXBIE, TAVAATHBEYR-N=2> GFA PMRRE, TvEARb) 9 FELE THRBENLREL T RALEX
R BEBBRFERE. 2022F) »503AXTHS. INERAT. TROM I -B2IZEZRT W,

COED (FEFIEDE S L. BETET T A

Bl THREQO "BARIZOIXEELIKAVETTEA, EHBH ZTRRLDLI% TV, Bod. T0 FURTERE
L,

M2 THREBEQTEEY MBHLAVYE-AIBBEICOVWT, $REREIEL 25, BAEFESET25 600 £~800 F
TR E W,
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EfEEA¥E BEREFH
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(FIRE] ROXEL, WHEEZE HAOBRELA2BT) OHBTHD, K<HEALT ROM1EM2ICEXZIY (XELZ
HBRELZD, RE2BDZO L EIANDH D). METREERARCEZRIN,

BB DS, EFEEERELEFFLEVWIZBEOXFEZAENICESTWEHYTIN, ZOZBEOXFEZEAGHE
2&, LEEONFERENTEET, COLSCHEHEELOXFRREHSE, TOTNTNCHL TS E X ROBERELTY
BZEEKIE. BRTHBLVOTIIRZNTL 255, THLZO=SEOCENZNZIICE M o R EE S E > T 5%
EESOTTR, ZOLI ARG HRE. BEFOZNTNN, BAROXEPBEROLENTEDOX D iz R2L. Whizd
BURER > TERONCDONTIE, RAESEDTELSNTUENES KEDNET.

TLRAAOTFOERETTI, CHERABATRLTRELDTo LB, WESEHDPEMNOBEREFNRTHET &,
DRETHEXENSD, LHADHZS LZBEFIENAWALEN RS> TB0ET. (T KHEORFELDL, ZUNCBEICEAN
R IEN EBNET, o LTEBRTERVWE S 2F > TWeEEZAONET, (PR

Fiz, ZHIIRBESOBRRTTY. RIEEEOTFEROEXELEFEOKRENSRTHD, TNERATETZLZOLTY
EOTTN, TL<EBESD & REHSVAMNOXEEFD L DESZINERBBBI > TELOTT,

DWW, FEHT, BRBICWSZEEDIETLE, NABETAMFEF S TNBEHNZ, BICWREFO AN, BLED
WWENENENWENERFEELTNEDT, ME2ELTVWIONRERST, BRAULRKEZEITERLLED ELEZOTTA,
MEFELTUDONEDSEDDONERN. EZAMEBESEVWIDNAEDTTIFNE S, REZARICELEICHELTRED
MENIXNRIE, Fo/z BETERNSZDOTT, (FIE)

FEHROTE R A Forist, RECHVEES, Ton0EB 5o hRBEOEAN, B ETISRKTINEEVSTK
TR E<ELMI T BOTTHNE D, TRbEo<hMERN. LIL TS0 S BERD OB 7= AM 5 O E BT
o7zh, RBZEFICIRNAVWERESOTYT, BREFREFIFR. ERFEIEERZETHEDIT T, AOLOEETHEMAL T,
HEADHEROREIZHZbDEELLED ENIRBEOLELIRERTELEDLSTICESZOT, BREFES THRERYE
FII N nWEB S ERETT,

UL UEBEZOBEED, Ko TWAHREIIRILC ZE20TT, HXEREIOHBOHXETSH, bEAAEEDOHZ I L
BEETTN, EENACHRODIEIITES, CNETEOIEIRDONT. BAOEBBE S TWEN 0TI, 250
SEBELTHT, HXEAREEOHIROEDTHHEDDDONE NS I EMEEICAEIBEEL ENS ZERIIUHTEINE
DOTY,

DEVHARDOHEOES. XFEHE. XEOMRIIEFICHEENE N, JIUITZWLT, EXF0Rs, DHEHOBRIL, b
DNNEZTNEEDBRBNICEHE L NS ZERDOTT. TINLHERXFAROREZINLTLES & UDiEEbd
TENRRBHENEZETEND Z&I2R5, BAOHSEIVWE SR L THETIIRWDTT., I35 LEXFHE L EXTFHES
OB, XEOHREOHOHROREFKIL, BROERECLLBLZBEL SIIEVWETY, HAOHSITIEN 2D HFRERMH
BB BDTIRRNNEEZZ BDTY,

(Hh : BB EE THAOERZ2 LA RBT ) HEEZE. 1991 4)

1l AXTHRRENTWAXFELE (LEBOHR) LEXFHEE (OBEOMR) LOEVIIDNT, FBEDEZIEFEOTILES
VY (400 FRRE) .

M2 HEREEOMBESPLZHEEICDNT, HREZHEFOZEZEZRNTIEZI N (600 FRE).
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FEEE

O UTOXEZHA, ALHESARERICRIETHED RVWAE & FF L < 2WEIEICDOVWT, 1000 XFE
ETHBPLTIEE,

©® ZOUADOILEICEBEEOIFTLEEIN,
7212 L TATHES AMHRICRIETHEORWAE & FFE L 2WEIE) < TATHES AR RIET
FEORWIE & FF L RWRIEIIZOWT] &) EZEIIRFTY,

Higt : ATH0RE (AD) KB AL RERELAENRICIEITET Y h=d - /59— L A EEFERERS (2023771 1811) (EREKHE Y ¥ —)

#;R. FERROF~

ZOBEST, ATHE A KET0OTCOMMERBINZEECH LT, #EEZRLET,

L, LEGKOMT oL, AIDBREZER L TEE Lz, B, FUICENITRA T, AINRHEARERMAR, FHOHR, £ L THSEEIRINRE
BrBE2D5THAD LRARE LT, L, BIXZ IV 2 ERR L FRRIC. TORAINRBITES LICAIORFTETH D AERALIC, BRLBELZT
TWHEISTY, ZOHLNT 7/ uP—0hbbWoHRBIENT, TOERAL—FEZDEMAYIZ, o7 HBIRRNSDOTY, Zhid, FIR
HOBA L EBSNTVET, FIRENEBER T —a v R+ TELFIHEND LHRRDETITSMEU EFE L/Z—F T, ChattPTiZb P02 AT
BADZ—V—2 BB LE LT,

SRFER T, AIOHFRE~DOFELAIT2030FFE TIZI0JEK FANBH15IK FADRIC EB7E5 5 LHEL TVET, HRFOIZETSTOBH., K
¥, MRS, AIRBOREICHRVBEATHOET, LrL, AIOBIHELLTELL, OB NEEHRHRREN L Z~ORNBBOMN, Eo72< RY
BONTVRVDTT,

AIR, EBEOZ-S0RHEDT, AEbOAREDH LW HEBICHELRITT 2 LB LM TY, [EREOER)bEFFECIT 2 REWESICE
BET, AIRHRORERL —RUCIMES T IBENRAED TOET, A, FIURRLEFICETIAELERT S, FilhmElr bbb LE
To LAL, BEAMESEFRBEEIL. AIBRRLBIES Y, 2ZR 2D, HMEEREICLIF R LVOBERETRIC LSS KMEC L, BE2RS
LTWET,

A B ORIL, AIRNEMEZRCRITTHELERTIHETY, 2120, TTRENIIBIAR, BN, HEN, AENRSZSIEEI LTVET,
(SPBE)

ATRFET TIZ, EER L ORKTERL RRCBET 2EHMTEA STV,

BHONRE — v DFERLEBROER 2 EICHA SN IBRENE L. HEOTMER,. e, AEXBOEEBORMICRLI>TVWET, LALAIY—V
2. BEEAEOFIHAEINITHEELH Y T, AIET VI, ABESBEERRAEVE, KERFBETEOTBEILEBHELELHDOTT,

o VBLETFELE Y, BEEZR-TT o, R, ERXOBNOEDIAIV AT ARERTIIE, BA5 LWL~V OE, BE, KRS v<, B
WS A —V % BREETIHE T B TAEENDH Y 4, AIZFIBA LY A A—K8IZ, TTREERA V750, EEBAOFMERS
FEHCANEXBEHFIENL LT, SARABNEELZLELLTVET, 727 82T 5 ETORKMN, £8BH0EENE, ZhIINRERLTa Y X M
LoTHRERTY, AIOGHIZ, EENTHhIEEENTHh, HROFMERLIFEALEREZ LI OTTHEEND Y T,

(%)

ERARICE, HROREERELS B TEEODH BH AT 7 /o P—CHE L TEERVERRH Y £, AiebRE-ICSE L, iz RERSE
BED, FlRENCHEL, Hi 2 ERMEE R L TEE LE,

ZL OEXDPAIOH STV AT 5 ST EERHEBERA =0T 7 4 TEROTOETR, THICIEBNRT 7o —FRRETT, TLTH TV
ORI, WS ONOEEIZL D, HHERbOERBTLL Y, BUI, BARAIET AN, T TR—HRHROZDICEHICFHIATEE 2o TVET,
B2AT, AIY =T, BEWE, (L% - AMEBLIIRRY, BLACERRZRSTICHAT2BEBEES LN TEET, £ LTENC, AITBVTER
T 2 —BRIETEEMRENL, MOBIHT 7 /o —cBII5b0L, FELALSLEBEEANRLY XA,

LU, BebiZidd TRERERDZ bOHY ET, —0ik. [REEFEBMEAELHREN] ZRLTAESN:. BRAEBFEER VX T ACET
520184F - 2019488+ T, T, ADHE L2V EREBELRBORILZHE LEE OEMFELLICAELE T, b)Y —oik. EEBEREE
B8 (UNESCO) ZiEUTEEENiz, ALHMEDHEIZET 32021 0EE T,
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REOT 7a—F i, BEOREICILT 5 LRARIC, f$RMZ2Y 27 2ER L IS T 2EARAIMT 22 TL L 5, Thid, FRTEGHESH
0. BiffR, AR, EMRIEZ SR LI bOTRIFIERY $RA,

Zhciz, B2 ¥ —, HRAS, ML LRSS, 2 LTAIS ) _N—Ya VEHET T RTOAL 2HETILERDV T,
Ta—VRIEHL T T —FRUETH LD, BEIZINEERTLERNRBELERVET,
EEEEIIPROMRETFIZLICEXEZBVTEY, TRTORTF—IHRLF =L L bIT, —AER->TERENRo— L YR ZEETE LN
SRR~ T — b EREBIREZA BN TVET, TLTEIXIRAIR, E5 LRV R 7% bbb LTNEDTY,

(1#%)

bR BRTED, [HeRTR~OBRE] BT 2 ROBFME T, MBEECHT ALY ) > R BT 58% bIT 5 FETT.

FUT, MAEICH L, ERAEEBLOCANEEOT COBKICAK Lz, AIORED 55k, AR, HRACET I EFEBKERETHLOBELE

Fo

gaz, MEECH L, BRTI2ZOMDORAT—7 ZNF—DOBEEZBER LoD, AIOEEMAICET 286, S/, FRZEET2ER 2RI
BHET D L OFOMNTET,

W, MEECX L, AlZEH, TudErENE LT —2BHRT 7 ) o O—0fRICHT3ERA =X L5 - BLT5. Fa— ik
MBIZAET D L SPONTET,

[F7= 2R~ [T 2BOREE T, ADHIERERZEEL., ERABROT CEATEARAVERRERRELV AT A2HIET S, B
WRADHZIXFIZONT, 2026 E TIIRBEELHHZ L LROET,

Fid, MEESZA L OBRBICOVWTHE L., BRICUEL SNBAIHNF U ADA = AL EHELT B0, KER—EOTBEZRETIZLEH
HFLTVET,

(Bl e EM~OFRE] PRSI, T, BMEBCRAOHMELEESVLEATHY ., THHIXRLTHEL Tl bR2nend —BRFRAICEET S
LOEFELET,

RED KKV Iy b i MERKEETS A LOMBENE 2 RET D LT, BANRKELERZTLL I,

BR. (TB) HOMLITInELE,
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UToRELIL I OFXRTEBELRIWV,

1. uFozm (a~@) FEHcHCEI,
(1) DIV A 2RARHCRIT 2L &, 12 HOMEN 3 DR LR 2R

% TH 3,

(2) 2XEBR 2 40 —4=00D200M% o, f LT B L& —O%Q—Jr—-l—-

52
fﬁ&i“'ﬁ%éo

(3) RER (logy z)? — 2logy z — 8 < 0 EHfi/= ¥ = OEOHFX

S

- TH5.

(4) _RZ ML =(1,-1), B = (,2—1) BWEFLRBLE, t=] (d)
TH 3,

(5) sina+sinf = %, cos o —cos B = ———é— DL E, cos(at+B)=| (e
TH 3.

(6) lim (\/(n—l—l)(n-}—Q)—\/(n—1)(n—2)) =@ |ctnas,
5 . 5
(7) (————“2\/_3'2) EHETEL| (9) |THE, EL, i=V/-1TH3,

. 351 (0.} 09E» S5 n HETOR S, 25 S, = 4n—3a, EHEIF LT 5,
HTFOmBGITEEL k.
(1) a1 ZRD k.
(2) A1 %f (429 @ﬁfi%’t}:o
(3) BB {an} O—MBEERD k.

. % f(0) = 22 WO WTHFRORVIZE L £, 77L, o XEANKOE
ThH 5,
(1) EEIE f'(=) ZRD &,
(2) f(z) DERKRED»E, WEEZRD X,
) B

(3) BEFE LOMMR C :y = f(z), s MIBXUER z = 1 THEIZNFE
DHBEZRD X,
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[BESTE (- $ECEY SEANZE ]
HY¥H YR (WEa—R)
[RERE:M 90 4]

[. MFo¥ciET 2 BEE oW T2 (o) ~() 2ELITH N RI N,

(1) zDBERA%R 222 - 22+ 3 THIZ L, BWd2z—2, ROV z+1TH2%, D
{giﬁA%ﬁzz—22:—1—2’6%07‘:2%@%0@' (a) b@éo

(2) 1 D 3RBOSBERBOBDE 2 0BY, ZO—FRwLTr, ZOLE
! L b)) |ThH3,

10+ w0
(8) AABC IZBWTAB =4, AC=3, A=120°, IBC OFmR%E M &7 3%,
rorEesB=[ (0 |T, AM=[ @ |T»3z.
(4) BFEREI0A, ZFERS AOF 5L RL2IRFIAZEOIARZER

gomd| (@ fELTHE.

(5) SR 922 — 4(m + Dz +2m =0 PEMEFOLE, Blm=[ ©
TH 5,

. UTOWBEICEET HREICOVWTER (9~K) ZELICMVREIV,

(1) IRV FORDREB miE, BLOOHER nfFli 2ok & &, BIRY FORIIL
b (g | ol

) AFEED L ODHEIZHHEE m OVEEZHELFEIC L BB LSS, Uik
LetE @y | THha,

RIEXREQ DHREMA L BYEREL 27BN TEHEENTWS, 2 o0RBHIZIEE
HHBENL BREQXmE, EREL Rnfficko b, HEBE M G %
725,

@) BET, BS mOBEKS, BE D, B3 mORBELY, U ) SARMIE
Sk, @EOBRERL Q) | kot EEL, BEBIUEBORRL, ThEh C
BLUC:THS,

(5) HDIBHTE ny D 1 05 IBHTE n, OEE 2 KAHAITAKT B L &, 2F5T
BRBDODEII [ | Thd, £EL. m>nThb,

. BEmoO/NKRAEBIEFRCHS, 7L, EONEE2gET 5,

(1) - /pERE S & ORICEEN 2V & &, /INBR A BXFIE v THRIE LTV H/EK
B ICHEMEEZR L2854, /NRA L BOEEEZEOHEELZRDR I,

(2) /PEREEE L OICEBES ARV E X, IR A BEHE v THIEL TV
RBIZER L C— Lo TRILEE CEAL L EDOHEIERDAZI,

(3) /AEREFEEOHEOBEREENBuD L E, PNRARHE wEEXD,
LETHESTEIELE, ZOLE, wELEFE-TRLEIV,
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(LEME (2B 2550 EMES L URRDICHEYT 32 E FAHEHOREIZET /M5 ]
e MR (EPa—XR/MBEERFEO—X)
[BAERBERS 90 431

] 1~3 OZRVIZONWT, EARICIEZETRAT L,
BT &Rl 2 OFEERRKICTEAT S Z &,
B LI AERRIL., E5A0ORED AT, BEOTEERE, BRHIRFEAL TR,

1 ZhhbfETAETAORNBIIESVT, KOEZRBWICE L, B, BT L2 RS 5R1IC, BEXE—
BOFA, REORNELZEMET DL, /-, EFF0h T EEEESE] & TEESEE] LRBEL TS,

(1) (LIS DEITT DT ED L D REHNNED, HTEMHb= L X —) L [(HF0)EHZE L) AEZH
THHE L,

(2) ©F4OFTRARGO=FAX—EEFTR B RISOFm, {tlh: 31X —) WRIh T, 1%
AR DTRAX—EE2RTREHE, B bR XY T 285 2R~E, £, BURMENEE
TOHREOZINT b EEMZ X,

(3) flf% AV TEKERZ AR T 2RISR ST, ZORISORIGY & ARDOEERE2ET,

(4) EAXEEEROARICEMZR 0 27 A E AT HRIZES LD 038D, Y X,

) BRI B EERIER ., ERRG L SRS ORSEEICER LTRIEE L,

(6) BELAZENDOT VE=TEERTARGTIE. Moy N ZOFEBEEFE-TT UV E=T 2B 50ICER24%
BRI by, BE, BN, BEZ2LEOX ) RKBRETHIEL WA EZHAT X,

M2 ROKRIL, FIFYTEOBLREARLBIMEELDELOTHD, ROLBNMNIE XL,

)13 1 2 13 14 15 16 17 18
==X/ Na Mg Al Si P, (7) Cl, Ar
3|42 Na:0 MgO (A1) Si0, (7) S0s C1,0 -

(1) FBEOUEZRTHEZ 1 2BV, THRELTELEL,

@) ZMCHTIED2EAEOTT, BHRE L JITN2BRS FOLFRERE,

(3) ZEM (1) OB IFMERM L & Jidh s, T2 &2 RTHERE L ORIGB LI UKEET MY U LKERE D
Kis % ALZEREKTRE,

(@) VrZBROBFEFCTRIESED L. ZM(V) ORI ELEC D, ZOBEHEKENPLTMRAT L) v
WA E LN DRI R LERIGRTERY,

(6) HWEMRIEYE 2 OB, LFATEX L,

6) KERISLTY VEEEY bRWAF YBREE L S8EME 2 OBV, £L 34 % Y BOLEX LLAHEREY,

R 3 R, KFE, BRENDRY ., HTFEN 8.0 DILAW X127V T, ROZRBWIZEZL &, BRETHNIEFE
FkofEE AL, H1.0, C 12.0, O 16.0

(1) {bEMX 176 mg ZBRRBES D L, ZELRFE 352 mg LK 144 ng 2ETU 72, (LEWX OHFREKRD K,

@) LB X EMARSET DL ANRUBETLa—ABELND, LAY X ICTREREERE T VTURYE,

(3) kB X 200 mg ZIAKSAELIZE A, 8S%MASIREL T 120 mg DHNLRUEERE LN, (LAY X DL
wEEx L,




BHES V-4 1/2

20 24FF MRNRZE FRAETFH - FTRAFHAR

[MAPE Em2atBEOERICHET5ME) ]
R HPR (Y0 —X/HIREER¥ I —-X)
[LERESR 90 4]

UTiE b oRERICOCTORAN TS 5. HACTERICEL L,

The immune system in vertebrates provides a defense mechanism against foreign parasites such as viruses and bacteria.

aThree main properties are essential to its successful operation: specific recognition of s foreign molecules, the ability to

destroy the foreign parasite, and a memory mechanism that shows ca more rapid response to a second infection by

pthe same microorganism.

Used with permission of Taylor & Francis Group LLC, from Introduction to Protein Structure, Carl Ivar Branden and John Tooze,
2nd Edition, 1998; permission conveyed through Copyright Clearance Center, Inc.

M1 BRAO—Xz2&TRE,

M2 TH#HA D [=DD main properties| D3 b OB ICHYT I3 HDZEXDOE FLTHREHE,

M3 THMBICHLT 2 02REFOSEFCE—MRICAMLITERD, BEF_XFTEL L,

4 TH#RCI X b AHE 7% response] 7225, [response] 132 DX OMOEFTClIE S HECRREINTWV 3,
ZDOHEERRE e,

15 TH# D it [M U microorganism] 7223, microorganism] 13 Z DX OMOEATCIIE S BECREIN TV S,
Z DHEERRZ e,

RO L2 &R X,

Bl el ofREEREBICET 2 ZREEICOWT, UTOERORAEL T THCTHEAY X,
ERE]  VUAELSMRE B ~aAoc-THlE SEREMHE —X0E
B2 gfoRticont, Q& z k.
(1) AzAIIORBIcESIRKE=ZHABOERICO VT, BXHE2#HE, UTOEHORELZ I XTHWCHHAE X,
[3BR¥] Eppsk WEYEIR RE MiEE AE TH EH
2 BSlicowT, AL R EDX I RINTH L 2HMAL L, T2, TR EDXIAERETIC LickoT
SFHE N D2 EEZ L,
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[MMEME EzatBEORERICETSHE)]
FESAER IESAE (440 —R/MEREBERIY I —X)
[FRERESR 90 9]

[3] UToxzHA<, BEFHRORKRIET 3 1 »bM 418 % X,

ToOM 1 IZBEFTH 5 AR DNA OBEERFHO—FEZRLELDTH 3, BEEFIEEI NS EBECIE, DNA ORI
3 RIRMEID & 5 FKIBENC A D o Ty Z N L FEF 7 RNA OEES 5 3G E2 & 3 KEAICE» o TAR I LT W,
EEICIVERINDE RNA B—FETH3, 205H, ZVv 2807 I BEFN2EETIEHEDOd D mRNA TH
%,

1

5’ SR¥MMAl —ATGCATCGCTGAAT—— 3’ Sua4El
FEIEE— 37 RISl --TACGTAAGCGACTTA-— 5 ° Rui4El

1 1 @D'G@Af:’#ﬁ%# DEEENIRE 5 L &, A I N5 RNA OEERSI% 5 RigHIAERIC K 5 X ) i,

M2 EZEYLFEZEY IR, BEMEC 2MENOBREER S, Thin, BEIEI 2MERNOSFR2E 2 X,

M3 mRNA OEEEINFEAEDOT I/ BENICERINZBERZERL S, Z0BETIZ mRNA & EEHEEER
35 tRNA & Xi¥h 3 RNA BPEEAREZE >, (RNA oFE 28R iciR X,

4 YTV EYTHEYRLY VEALAXADRILCERTES L, B (TARAL) DBOEEZLO2TIT—FEn)
BREO mRNA BSEML 72, ZOBRLL, YRVLY VT I —¥OBEFREO LV OBRICERALELELLNS
o IR~ X,

M1ef2Icsz X,

1 FE# (CH:COOH) ¢ 7vE=7 (NHs) icowT, (D~QEx &,
(1) ZnhZhoBEBFERXEZEX X,
(2) BFER/KSW DM % 0.050 mol/L, BEEEZ 0.023 & 55 & %, KEWFTOKEA 4 VEE (mol/L) 2K® X,
(3) TyvE=THKBWOEE% 0.33mol/L, BEEEZ 0.010 L T3L %, Zo/KEAKD pHZKD &, 27 L., KD
A4 F vE%[H]OH]=1.0x10", 10g:103.3=0.52 & LT, BUEF 2T cE 1 L, vFosERX b,
f2 BEA0.40 mol/L OfEEEA A+ 7 L (CaNO;) /KEHKD 200 mL H 5, Z D/KAEWICHEEE AL S T L LKREZMZ,
0.45 mol/L ORSEEH v+ 7 LKL 500 mL 2 FTWEL 72\, MZ BREA NS 7 LI g B % HREF 2H70Kko X,
72720, MBI Y LOSTFER 164 LT3, BhoERDEL,
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[RERE (% - Ee - ER=BT X407 ]

BHYE BEYH

(REE¥I—X)

[RRREFAY 90 53]

M1l UTOMEZRT, BRETTRAARTRBDTELILFFHLLIEL L,

(1) B f(z) 22— 1 TEHlo722 ZEDRDIX2, 2+1 TH-Z2EDRHIEI S T 5,
flz) 2 22 -1 TElo7z EDORLERD &,

(2) FFEHK 47 — 27%! < 3 R/ F v OEOHEZRD X,

(3) FEDONZ MG bd|a=2, [b=3BL0a b=2V/3 2T LE, [a+th|
RN RBER t OEERD X

(4) k ZIEEDERE T 5, R (1,0) ZEDEE k OER L BHWR C :y =22 WL
TWwarE, LToBMWIER X

(2) k DEERD X,
(b) B C, B L B I o BICH IS OmEERD X,

fERE 2. LLT OFFETEE—BR0> [Quarks Frontiers in Elementary Particle Physics (2 4+—27) ] OFhbiREEL
T AT O & T, FIVIZE R &0,

We can also change or add to our theory of the atom without [Z] up the idea of the
existence of the atom. If our theory were not a good one, then a some inconsistencies would soon
appear and we would have to do some unseemly patching up of the theory. If these patchings were
E one after the other, then our theory would probably be wrong and we would be better off
scrapping the entire theory. , if we had picked the correct theory, then we would be able to
solve one mystery after another. _This is very much like solving a crossword puzzle; we start out

from what seem to be easy spots and try out some words. | _d | we seem to succeed in some spots,
¢ many inconsistencies may crop up. We change our words a little but we still don't succeed. Then

suddenly we have an inspiration and the rest is almost automatic.

When a theory in physics reaches such a stage, we begin to believe in the theory as true and real.
But since physics is not a closed subject but something that changes and grows, this kind of peaceful
situation does not last very long. We reach a stage when there is a breach in the theoretical structure

and the previous theory becomes useless. And here, we must repeat our labors once again; but we

must also remember that the old theory that has withstood so many tests cannot be completely wrong.

p Since the old theory is not useful in the new situation, we must build a new structure that contains
the old theory as something that is applicable only to special situations.

Hig "Quarks: Frontiers in Elementary Particle Physics" by Youichiro Nambu, (c) 1985.
World Scientific Publishing Company.

Theory B3, Atom JE T, Existence 777E, Inconsistencies F/&. patching /BT, physics #E%,
theoretical structure EEFH{AR

1 7 a-d ISREN T DY) R EEZ U T OFER OBR L, LB & EIHENZ RS,
need, give, on the other hand, even if
2. THA & C ®inconsistency & 13&% ., %R, AXDIRMNSEZREW,
3. T BIZOWT, EEROMBAZEH ML TNEEE>TVED, AXOREDLLEZ R I,
4. THERD &M new & old D L 5 R OEIRIC/A 5 —ROEEELATFH, S 2 HMEX R EV,
5. THDZFRL, TWVERREFH LWERERIIE 5> WIHBERICHZO0E L XV,
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E¥E BEYH (BeE¥a—X)
[RG5S 90 5]

<43

FIRE3. UTOMEA, MEB, BECOFHS 2 0% BRLTRELRI WV,

A MoX35ic, RXLTEEmO—RHEZEABEZHVWKEHLAKIZR
FTESIC, HETHEOPREC T, BB IENX, TRTEOFHO
RKMMbsdbDr T3, £z, EPBLET2HAZEICH L TEEICHITIOK
XX Ny, ROBLETZHEBERICH L TEEICHFTHOKRES N, BO TR
BRSO ZTAEENOREX%R2 F, ENIEEOREX 2 g BLE, Y
TOBWIZEZ BRIV, RBFERMKE, B2PHERX EL L,

(1) SREA DD H EVDORERDZ X W,

(2) KFEAFDDH EVDORERDZ X,

(3) MBOEDLHIBIZHDE—RXY DD HEVORERDIR XN,

(4) MO T B IR R BEEEEIIOKRKEXF %2 m,g,0d ZAHVWTERL
REW,
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[RERE (% - Ee - ER=BT X407 ]
E¥E BEYH (BeE¥a—X)
[RG5S 90 5]

f1%E B.
D EO~@IcFE T AEEEZUTOBFEBED (7) ~ () OFNLEN, BFEOTOTEITE L

—HEIZE 2 &, BT K L M
B 2 3
JiFRE:Si CB 0 F Ne MNa 7 2 4
A4 2 5
OB bRISHEIZZ LWEEIT END, ° 2 6
ORI TR URICBT 5 ERIT S, 4 2 7
O—fORA A 172 D PFNTER L, ; : Z -
@—ADOBA A 72 RT VTR E N, v ; s )
OZMORRA A TR Y T VTERIT Ehvds, > > s 3
OMEFEN 4 DTEEITEND, > 2 8 4

(2)CHi, Hy & C DRBERDBYLZEHER (1) ~ 3) 2> SBMEEH R (4) DAEREQ (kJ/mol) Rl

AN
CHy(g)+ 20,(g) =C0.(g) + 2H,0 + 890. 83kJ/mol 1)
Ha(g) + (1/2)0.(g) = H,0(0 ) + 285.83 kJ/mol @)
C(s) + 0:(g) = COx(g) + 393.52k]J/mol ®)
2t (g) + C(s) = CHs(2)+ Q kJ/mol 4

@) NUEBUhOREEMEART DRGRERO A~E T4 T B EFERER LR S,

HNOs/HzS04
CeHls

Sn/HCL NaNO./HC1 KCN HC1

® © (D) (B)

FIREC. ~NAF—LLEEEBICEEL U TFTo()~@i gz X,
(1) N4 F— L OEED EAKFESR L 1T ICh, ZAUFNICOWTEHFY X,
@) FRvFEY VY FIRRLNZEEDEMEY ZNTFNEELE X,

(3) B LT, FBERR L Vo 2RI T NV FICHRTHEYOREERIL 2 IR E W,
ZOEnEBY A X,

@) B2GEHMOBEENSKE L LD LAEVIEEL T EREEB L L, KX —SE
B ZRXERIHTOLNG, —REE L ZREBDEVZ AT XL,
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[RERE (3¢ - WEALOBERNESS-HOME)]
T8 #mIzs
[EBRESRT 90 93]

(R 1) BgoRl % R 2ME
(1) XofExzZznZhRD K.

1
D 168 x (23 V) @ logs81 ® sin105°

(2) d=(2,1,1), b=1,2,-1)Dt %, LTk X,
@ 2i-3b @ lil @ dtbokdfs @ |di+th|BINCT B cDfE

(3) UToR#%ZzhFheTHod L.
@ y=(x-3)3 @ y=cos(3x—2) ® y=x2-sin(2x+1)

4) HUTofsrzhrzhRko k. %270, adER BHERE CLT 3.

O [Zdx @ [l(t+a)(2t—3a)dt ® fog cos (26 + g) do

x+1

(5) B¥y=x(x-22025 7t xEicHENZRIOEBZRKD X.

(FRE 2] Y OEREA % & 5 &
1) TE#HO 3R] ZHAL LT,

2) Mokdic, HH5VWKFHEICBEC-2EEm OWEA I, BOAD—HDOMEZ2, B CTELICHEET 2 EBELZEL T,
fHIRICEEMOUEB # 20 TiF3L, 200WKREIE X507~ 0L XOMPYBEDOINEEDOKRE X a b, RDEHDOKE
ETIbd, XL, BENEEDOKRE X%g, WikA L/AKFERE OROBIERGEEEZ 1 LT 5.

(3) KFPAMESS, HEICH L TAE O 22 IMD EA~, INRETIEE v [m/s] TF 72, UTOZMwicE xR, 272L,
EREFIE Wb L, ENIMEEOKE Sidglm/s?lL T 5.
O BITHot[s1ERO/NROEEDKTFHES DR E Sv,[m/s], SRERIDOKE Jv,[m/s]ERKDHI 1.
@ KFaHEH S/NROBERE TOREHm] &, /NRE BT 7 00E 5 & /MR R B UCHE L 72 BIK i ic % T L 74z
B ¥ TO/NROKFHENERELIm] % KD 3\,
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I EREFHERISH
[EREREER 90 %3]

UTOT_RTOBEEZZEZ2EN, BERAMRITIIRE DI Tl BIL2ZRFELRERTIZL,
i1 RoOREMHEIZLREND,

1 1
PO 3,42 2_p3
I ——— xX+y x-y a’*+a“b—ab“—b
(1) V4 +V15 @7 T ®) 4 3brabri—b*
x+y x-y

f 2 ROFEREARSCKBREOBIAHRITINEND, HEBEITH Y T2EEFE LRI, 2720, HEBIERIT 10%, EEH
Rt 8% LT 5,
1) A=—v—byNERTHEALLERRR,: X702 1
Q) VAN VIENTHRELIZAEN: X{h%E 2,728 1
(3) A FZ—XybCHEALREMASR: 3H%E 3,000 M

i3 0<6<m D&X, sin20 =sin30 L7250 ZRDAREN,

B4 HERFEIKRECTOFEHEIRBNC, 1FRTLBEMBEL. 2ERTII1ERLY puEEAZBEL. 34K
TH2EKRED 120 %E B ZBET S5TEEZM T,
1) p=15%D L & 2FERIZBET DEMBERDR IV,
) 3ERIZES B ZBIET D L&, p DEEZRDARIN,

B 5 ROBEREMTEE x,y OEEZRDLRIV, 2L, i TREHEMLTHD,
5+ Dx—i(3+1i)y=14—10i
B 6 ROBIFEMIT LRIV,
Oy=x+2DV2x—1 ) y = log, sinx

fl 7 ROTRERS KR OERSERDIRIV,

) ff;t?’l dx ) f:(sinx + cosx)? dx

fi 8 LIZRTAHRA— PR M T Y v PEIRIZBWT, T o-d BICIZRA v F SW BoRBPNTWND, A vF SW &2
BLizL&, ROEMICOWVWTRDZR IV,
(1) AL vF SW ZBUON) & &, BH IBFiN2< 25 R
2) ARICAA v FRHACTRET, B()TRDIESR R OEZ AW CHT a-b MOAFKIEH Rox
(3) AA v F SW 2B\ VZ(OFF) & &, BI(1) TRO IR R DEE AV THF a-b FIDOAEIEH Rorr
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[RARE MeEni#hEand-HOMNE) ]
I REITEH
[EREREERY 90 4]

[RRE 1]
(1) (a+b)b+c)ct+a)+abc®EBRLT, alc 20 THREDOIFICERL X,
(2) (logs25 + logy5)(logs9 + log,s3) % i #ic & &,
(3) 9%— 4-3*+3=0%i7, BRExOELRD L,
(4) 45 A(=2,1), B(a b, C@4,5). D(—1,3)%TEm L T 2MMAF ABCD S FETINAHICR 3 X Hic, a bDfEE KD &,
(5) a3282, aeH1/4 TH2FEHEINa}(n=1,2, ~)EE X3,
@ FHEIHato—REEL KD X,
@ FEaEITOMS, 2kD X,

Q@ @THDEAM SIHLT, lim S, 2K Lo

[F5RE 2]
1) 025 9 DEFRHZEIIHAIL—V Y bBH B, ZOL—Ly MZOWT, UTOQLOIMBETHZ &, HEMBRLRTZ
ko
On—Vvy hEELEE EICHZEFOMEEEZRD X,
@ON—Vy FEELRE XITHABFOSEBERD &,
Q) FOR—AVE 3@, EOR—LZ2E, AVR—AZ2ERS T 1NN ET5, W_FIIMRY HEIMETH L, §
BEoBBLRT L,

[958 3]
Bk y=dx-x? [ZOWT, UTFOMDAS@DETICHRET 5 &, HEOBRLTTI L,
(1) x=a DAITBT DHIROBROBE 2RDB Z L,
(2) B, THRYREBETIEROFBREZRD X,
(3) Q) TROEEMRE B, BIOxBCHEIN-EREETT 52 L,
(4) Q) TROI-EEBOHEBELRDBZ &,

26



BHEES : V-19
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[BEMEE eaE#ntsdd=H0ME) ]

I#8 ERVEEH
(R 90 53]

FE1l UTORWICEZ X, ZnZhofeiBETHOMwE T 5.
u)%ﬁ+JE@ﬁﬂ%ﬁﬁﬁbf@%%ﬁﬁ%ﬁ&ﬁﬁﬁ%.

(2) 4<2<6DD -1<y<20rE, z—20 OHFEAZRD X.

(3) K z? +'2:cy+y2+3a:+3y+2 % R k.

(4) 222V TD2REBR 22 — 207 + 2 = 0 WEFMEEFFO L I a DHFZ KD X.

(5) FARE 320° 2R (HAL rad) TRE.

(6) DRIV ZNEN 20, 20, a D_FA=ZAFBIZET, BEVPHEL V200X
CAEZ0LTS. ZDLE, cosd ZRD K.

(7) 2FELAU ={zlr Z6 UTOERE } 0BF2EA A= {1,2,3,4}, B = {1,3,5} icxfL
T, ANB %2R X.

(8) FERDI 3, HVERD 5 BAS7-LDHhHh S FARFIC2HEOMEWMYHTLEE, 2D 2D
DROEDVHEL Th 2HERLZRD &.

ME2 ERDOER T4, #4420 A0 LEEO BEBEHOARBOBEN G TH 5. X

DRIVITEZ k. "
(1) ZEBEOTIIEE RO k. |
(2) FEBEoBhRMEL KD k. ‘3‘:
(3) TR D 1 Wohigkz K k. 2
(4) FEBR ORI E RS X :

0 1 2 3 4 5 6 7 8 9 10 (BM)

PIRE 3. 3 REBIM f(z) = 23 — 3az? + 403, (a BRIEDTEL) IV T, ROMLIZEZ L.
(1) BI% f(z) DERISE R &.
(2) B3R f(z) DBEWETAR, L yBZ L 5T,y = f(z) DI T 7 DB
(3) HBR f(z) =0 D@L TRD &.
(4) y= (&) PP 7 & o WD PHOERE KD &

R 4. ROBIHRA % 157 3B f(x) Z3kd &.
3
2
= d
flz) =2+ /0 f(2)de
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G p9
BEFEH BWEPH BEPR/WBHEEFR)
[BARRFEAD 90 53]

BERCESRT VS SRR LE ) £ LTS —H T, HERRBL, KERELL > r RBRAERE L LV X
FAE(L L TETVB, 20K 5 RERCRINCET 5 ML RIMIC—OR Y L, BERHHORAN 5 OREARR ~07
A F 4 TRFEEIONT, 1000 FRETREL,
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[RARME b2y 25 mE) ]
{E2E & e lﬁﬁﬁﬂ:ﬂﬁﬁ
[REREEM 60 53] AEIE:

WO 1~ 3 I 22 &V,

B 1. O EQRQDEIWVIZEZ RS,
) koxEFOZEM (7) M (2) [chTiiE s @i iEEs., 22 (A) KT TRLE IR
w8, BLUOZH 0 e[ () oS TirE s BFErELRE,

[(7) ez bokFTh B, 205 b, EEHERSLOE (D] &
B bobor] (7) |LmThs, Hikr b)) vakkicmzs e[ () ]
AN TET S, ZoR&z[(@ rvn [ (@) FamEs () e,

F R U Y AEFE LES (D) ko[ ferved [@) JeRLE
ERETEBICRS, AR LSS MY 7 aofRP TR (1) e[ ()]
B(E) I TRE LT, DD BRREICHRIE LRV ESNTERFIL TV,
RRICBIT BRI 0EY IR LEME] (Z) [Evd, ik MY vao(2) i
[ OO e [(0) 1o @ IEdofete L, WithoBik b 0) b 3,

Q)2 MBMDANRLEETH Y BEED L = TER(COOH), DAIRIKIZ, FRELZEBEOLDEZRMUTEEZ I LMD,
HWEDOKBIROEMRZBEZRET H-OOEERICAVLONS, ZOZLIZETH2ED (7) ~ (V) ©
FIVIZE X 230,

(7) ¥2EE 0.100 mol/L D3 = YEAKEAHE 5.00ml 12 LT, BENSDLNBRVWAKERELT bY U AKEKREET
THZLICL Y PREEER T, BRICPR Lz L &, KEE(LT Y ¥ AKBROME TEIZ 495mL T
Hole, ZORRIY ., KBTS MY U AKBKOEE (mol/L] ZR®D2IV,

() (7) OWETAVDIEREL LTHEIAZR DI END, DED@) ~ (PF»D 1 D&V, ZORE
BEIRED, (@ AFNAFLUY (BAREO pH:3.1~4.4), (b)) A F /Ly K4.2~6.2),(c) 7T REFE—
NTN—(6.0~7.6),(d) 7=/ —NT7XLA(80~9.8).

() (4) OEFELBATLEBEZELRE,

2. ROM~B)DRWVIZEZ 2SIV, (DEQDBETIIHERABCEHPELLFALTEL 2SI G

BHEREBHENSRENTORWIEAIIKIEBIZEAENS),

(1) 25 g OFRERSANFLATIH CuSO4-5H20 %7K 75 g IZ¥2> LT CuSO4 DAKIEIK 2187, CuSOs DEE/S—
Y MREZRDR IV, 727Z L., CuSOs DEIX 160, H0 DHFEIX 18 L LTEW,

(2) WOTHRIEH, AE—EOHEHERN TEEREBICH D, ZORSOERSIIRARIETHD, Eit.
TRTCOYEIIEIZEETH B L5,

N2 + 3Hz 2 2NH3
FE-EDEFREEZELTHE, ZOTEIADOFENIBETHH, T E bEDIOFEIZBET S
h, BHZTRLTEZRIN,

(3) HER{L "R NoOs BRT 5 L & DRISHEEVIE. v = k[N20s] £ R EN B, 7275 L kITEEEEL. [N20s]
1% N2Os DENMREE (FFE 1 dm® B 72 ) D NoOs DB E) ThH 5, N20s %, 285 A 12 0.080mol, AZEBIZ
0.12mol ANLTHEM L7z, A OFEIT40L, BB B OEEIL6.0L Th5, @)L O)DOREWIZEZ R
SV, 2L, NoOs iTBERMAT, B A LAEBBOEERE LWL T3,

(a) RUSBHIAEH OV, BRADHFVKRE VL, BRBOFRKEVD, Tl b AL B TELVNME
2RI,
(b) DDEZDOERL LTHoL bETRbDEO~ODHNE 1 DBV, TOEEREZRS,
O BBADEBOHTI/PNEVH)E,
@ FHBBITANT NoOs DHBEEDF NS M,
@ 2 OoDFBIFLHEBA>TVBE NG,
@ 2 DDEEET NoOs DENVEERZE LD,
® KD 2N205 — 4NOz + 02 7508 b,

3. =a—RRLTRY ETFbN TV BEHCERED Y b, (LEREDD b D2 —03ET, 7 ORHFoEE
WX 2HRTDOEZEZRRZEN,
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202 45E WISIKE FEATH - TRAERR 3

[MREME EYEaeR T3 8F0ME RIRRE) )
{LREMRER £HaeEs
[EERBSR 60 9]

ROM L~ 4DSEMNE 2HERBATEARIN, THICMSITEARSI V. BER. BERKICEII L.
[fR&Iz 7z > TOIER]
E1~M4DSENEBIRLZ2ME, BSOS 3IHIHEETS &
E1~E4DIENERBRLAZ2BICONT, MEIEICHZ DMERABEHE> TREEZEI I L.
CHI~M4DIENSBIRLZMEOES 2, MEAKELD “HEEE" OMicEZ L,
- [ 5 O, MERAEELED “HEES” WMICH S EEMTHSAMICEIZ L,

M1 RO EQDEVIZEZ RN,
(1) koxEfozf (7)) M () epTidEs@nEEs. M A) KHTRELTRLAEZRTREE. BLOZE
ML 00 Je[(() le s TREBRFEEARI N,

(7) [3BHEBORTFTHZ, TOOH. EBHEHOLOE (1), ABHEBDHOD

RL(Y) Jemizns, il MU oaEKicmas e [(7) K nTiEd 5, Z0BSE ]

(@) Jevn (@ FramEz D |£ns, ’ - >
FRUYLEFE LECL ) ko (1) ianed< [(A) |EAULEABTER Cr :_f’g;:.:_f_

12735, HITRUBELT M) v aof&EF TR Je[ () b P IrTkal T ¢ @~ TOA—+QL |

NEMREIAMEL <BRVEBESNTRIIL TV, BRCBTIRNOBRVERLELE @1QQ$

(&) JEews, HifeF s Ao () Jicid] (N & () ) 0 \Fo%EEL. win
oikEb () Th s,

2) 2MOHNE B THDBED > 2 TEE(COOH), D/KIAIKIZ, EMRIBEDLOEFETESLIENE., BEDKEKD
FHERBEZRETD-OOEERICANVNSNDS, ZOZEIZHATEOED (7) ~ (7) OBRWIZEZZRIN,

(7) BB 0.100 mol/L D o UEE/KYEHE 5.00 ml IZH U T, BENDONSRVKEET N ULAKBREZEHTT2Z &Ik
DHFIMEZEITo . BRICHMLAZEE, KBIET N ULAKBKEOFETEIZ4.95mL Tholz. TOHRELD. KB
b MU D LKEEOMBE (molll) ZRDEIWN,

(1) (7) OWETHWBERELLTETZDDIZIENSL, DED@) ~ (A)DOFNS 1 DBN, TORBEEZARIN,
(8) AFNAL > (BBHD pH:3.1~4.4), (b) AF L v K(4.2~6.2),(c) TOEFE—IL T —(6.0~7.6),(d) 7./
—V 7 LA (8.0~9.8).

(7)) (1) DI REZBAULEBEEZRI N,

B2 ROO~BDENIZEZREN, (EQOMETIIFERBEOCHEBZHL<HPL TEARSY GIHERBRBEHEINRE

NTHWRWHERKIBIZEREIND).

(1) 25 g DFEEEER(I)F/KEIY CuSO45H,0 %7K 75 g I2¥EM LT CuSO, DKIEIR B/, CuSOs DER/NN—t > MEBEZER
DI, 7L, CuSO, DEEIL 160, H.0 DAFEIT 18 & LT,

2) KOWBRIEH, AHE—EOBHERNTHEREICH D, CORBOERBIEIERARIETH D, £z, IXTOYEIL
HIZRAETHDLET 2,

N2 + 3H, 2 2NHs
HR—EOEFREZHTHE. ZOFERELOFFHBEHT 20, TNEBELOFAICHBHTEH, BEERLT
BRI,

(3) ABRMETZHR NOs BAHET 3 & ZFDORISHEEVIE. v =k[N0s]EREND, 2751, kIZEEEH. [N20s]i& N2Os DE)V
WREE(EFE 1 dm® &72 0 D N.Os DEE)TH 5. NoOs %, 752 A 12 0.080 mol. FEBIZ 0.12mol ANTHEH L=, BE
A DEFEIT 401, B8 B OHHEIZ6.0L THB. (a)ED)DBENITEZRI N, =721, NoOs IFEASKT, BRALER
B DEEIZELNWET S,

(a) RIGPIBEHR OV, BHEADHBREND, BEBOFNRENS, TNEDHA LB TELLMERRI N,
(b) @DEADEBEELTH EDBEIRHDEDO~ODHFNS 1 DER, TOBEBEEXRI N,

O BRADEEOFNNS VNS,

@ BEBIZANZ NOs DHBEBDENSZ NS,

@ 2 DODERBIZRAICHWENASTNBENS,

@ 2 DDEEET NOs DEJVBENZEL WS,

® RIERA 2N205 — 4NOz + Q2 7520 5,
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[MREME EYEaeR T3 8F0ME RIRRE) )
{LREMRER £HaeEs
[EERBSR 60 9]

>3

M3 ROXEHEA, D~EIERLEN,

EYON S AR BHIEHROKRE IR ENSHTH A, EANREEIIGEL TV, MR & S
Tansd s, EEMIIZIE, UMD a3 I > R 7RERR & OMIINEEL S B,

EYNERER ZEUEDIC, LEREICE > THEEBLE LD, TRVF—2ROHLUTHALLZD T2LEND S,
INBEFRNTORERESEERBEND . RBOBNT, ARDSMOANLNEE, HOEEBRT 2WECEMEY
CRBERMEIART5EEE] @ LV, s XARIITORRNZHITSS. —F, EROEMHRML L0 HELY
BHmEnzilRz] @ |Enn, cRRIZZTORRELZFITH S, RBITBI DKL DILERIEE, oBROZ:5ETE
795, BROLS ILEREEEET2NEE @ |&nd.

MRS < ORENH 0, BROBEIC X > TREIWEIERTS. A, [ @ |Ew BRI, Bz sicaxh,
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@ 12H:0 + 6CO2 + ATP —= CsHi1:06 + 602 + 6H20
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® 12H:0 + 6COz + 73 /B — CeHi206 + 602 + 6H:20
@ CsH1206 + CO: —= H:0 + CO: + ATP
® CeH1206 + 602 + 6H:0 —= 12H:0 + 6CO:z + 38 U &
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AMBHEOBE, BEREITIZA EBABHV, BERIIIH A Fik BER A ITHTBHK). B HAE BERBICHT
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FERERD X,

(b) 0<6<180° £F 5, sind-+cosd = % DL E, ROROEERD &,
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(c) #5153, 55 10 HA 18 THBZERG {a,) oW, WELAEERD X,

(d) ROBMOBAE L B/MERRD k.
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R 2%
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1. In about 50 words, describe in English with technical terms
what a computer is.

2. In about 50 words, describe in English what computer
programming is.
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