2024-2025 FHEEPFE MM F RN TR
RFAISEMRE

—. FihStEESy, FHEEEE, EREETHER L (BARRZE, §—IE
TRERB2 &, EE—N2 &, SERRBLSHR 0 9

RAB P4 BF A S moWL N 46 R DL R R BL e B AR, EIA T Q1-QI1 7 &,
QL AT W#E, TL—RFAFRRFENE (WEREFXKELTRA/FEHF
W), EA (B ).

A. R, B. Zi; C. FrEim; D. FRELm .
Q2. EL) WEIE, TR—RFHA L 50-60°H % EWE (ke W L3 T HFE,
TED, wwmd C A ),

A WWHEEE, OB, KCWHEIE:  C. MAMOEIE: D, A,
Q3. A (Q2 A ¥ — R FIM A £ 50-60°% H T B4R 111 4 20-30°, F T W A 4 2900,
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R EMENERARITETREY C A
A. 20-30°7K P4 s B. 20-30°7KFHi i
C. 110-120°7KF-H5 %5 D. 110-120°/K P
Q4. B Q2 MAMEMBESRA 20°0£65°, WRAELENFE T LER—LEETH
W HEE T AN EEAR R, ERELERNERAARE, AlrE EARAEC C)
BT, REEHoMAPERERRE,
A. 110°£35°% B. 290° /35°; C.20°./35°% D. 200° ./ 35°
Q5. EL) AHE, TREAMEER, BAKN ( C ).

s =

A MotRHIRE. B, BRI C BUBRML: D, 4B
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Q6. ENBHEE, TRERAHALRIT (TED, WIAKH (D D,

A. IEWZ; B. Wilkr)Z; C. Wil D. RE%,
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Q7. ANEUHE, TRATELHEHNR—F%R (THE), LAKNH (A ).

A B M C A D WeikiihIs .
Q8. R L—/ (Q7 A AKWHFEEN ( BD ).
A FERAEARME, EEAEARE: B, REUE AR, NEAS AR
C. #RAKE; D. #KE -
Q9. ENBHHE, TN—EERKFECEARRLEER K (TH), Rtz
FRRLEERNEESATRY ( C ).
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A FIRE . R B. #AH. THCA:
C. WA, mibiiles: D. MEGE . MEUE -
Q10. E—RA(Q9A) PWhKEEFR, SHABWERILEER ML, BREEC B ).
A B B AR5 C s D JeikH .
Qll. EFRMHNHARE L, HTARUTEHRARNRIECET, HETHEPR
HEH (C ),

A. BRIEJFE IR, B. 59185355,
C. AN D. 5% LIBE.
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. AEERERE, SREEETELL (RiElZiE, S EBRERST1 57,
EkE—NM1 o, BERRKSSA 0 4)

BRL A R ESMA, TENENRE, MiZAYRERBMERT L 5iEFE
Y. wHEAFFEETFTER. BLEETE QL2-13 F A,
Q2. UTHHEEEFFHWERRETL WAFKE, HFREENH ( AC ),
A. TS B. Mg/Ca; C. #h7%; D. MR .
Q3. HWBEALH LT HWERARRET) . KRETL) FMERAKRE T £ B KR
FIRAE, HEXTRRBEL WEERETRHEEHNE ( ABC ).
A, IBRIRRLAR R Al B. AdEZ5;:  C. FEMITE:; D, mHUE.

THEAREBERMHHPE, FREETE QI4-15 [ &,

Ql4. Bf, HF—RELAFHNBEEHWME., BHRNERKRERERTR, HET
B8H ( C ).

A. 98 k; B. 398 K; C. 298 k; D. 598 k.
Ql15. X T LEW—BHRNH, EHPRREHANE ( ABD ),
A.D Hith A HifEK £, B. S BA C AL F LA, A E.FAFILIAEL;

C.D mifEVUm L, MOt : D, W, SWIX & ZER 120 K.

EHHHRE L, G4t EREELUAMREAMN V' FH, EEZEREV FHAR
i MAAN T, WERFEGLTH AR, e EREMES5HARAT HAER,
ERERAATAREE; £E2ERA V IR EALN LY, SHHETETdT
AR, WE BRI S A AR AT EA R . T B AR B e A Y R A,
RO HR ZAESZNANHEM, NfP, BEHRIFAMEZTNEZT P, BERTET
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Ql16-17 .

100 110 110 100 | ) 90 100 g0 90

e | or s~ ws m% T e N
Q16. R X3 B =R AR 1 E — 7 A, AeTRAT (CD ).
A B RHTIHL s B. [a] M5 C. [alRH e 3 D. HRMG#E.

Q17. A+ OQAMBMMHREEKTHRE ( C ).

AR T WA, A AR B. MR R 2= R
C. B3R K AR 1™ 5 D. [ AR S I 25 1

EEENRARE. ERE. BXEEKREE, HEEAEXHREL Q1820 A4,
Q8. T®W ( B ) 2FAKFEHEME,
A e B BEUFHRMCAMETS:; C WKE: D RAERKA.
Q9. THEWEH, ( C) TRAXRE.
A, A B. &% C. MBUE: D. WA .
Q20. B FRAA MgCa(COs): T YA EMRER, EERERE—HKKRVC D ).
A A B. fii%; C. IREH: D. K¥A.

EHFGE T, HEREEURKR COy KESBLRHEAMM T EWTEZA, 7+
BARE/I MBI A, ERZ UGB RIMET BT, P —NERERY R R LR
W SRR R . X — U, KLH AR &R = EWBHIE, iR e Xk A
(VHAE COx 3F 4 ik HCO3) R RBMRHE BN R R EZNHIL (LTED, YKk LHAE
RAEE, KACOkEARE, HREBEAS, KEZAFGREH A, iR Atk x
AWz I E, HEES COy, WNTTHAR CO, 4 EEFEMNBENAT, RZIF K. HH
A LU Q21-Q23 |5 AL,
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W, Bk R

AR
VAT S

Q21. AT ( ABCD ) RE®B#H X FI1EA
A. TRFE; B. B&7K; C. At D. Pk,
Q22. BRERTZ AN BERTFHBRERFE, HR7 WFHRAEELE (Ead K 50
kJ/mol, FAMFEE N 14°C. mRMREEA T 5°C, ERLNMEE (5 COHAEER
HX) BEA® ( C ),

GE: M REHHTEN rT—eR TOT Heb, rpfrg RERMEEHIE, R AREHF

i
# 8.314J/mol/K, E, ¥R R iEEE, T f Ty RERAFEIEEFMH)
A. 23%; B. 33%; C. 43%; D. 53%.

Q23. EXEWM AL R, MRy P HARMEMETRFEEEZL. FRLHSR
BEA®, AT EHFRBGICNTE, RAUELBESHLRE LN EERENAT
E (B ),

A B B. H/; C. I, D. AHisE

=#7 K (Magmatic deposits) & KRe K AL L RERA G4 RER, EaEsX
FHRT MR EURETN RNT K RERT EATEAERT REEAEHEXERT R
TERM R ERDET K. BEX BB RN EREET K. 5XLEDF RN ERIE
EH K%, BXT KR —EHRT TR, -2 XAN e R ES— KRBT KEFLETT
BE R R FIEET E Q24-26 I
Q4. ¢RIET KET ( C ).

A BRI IR; B. HRIGENIK;
C. EHRIERNIK; D. FHHREEH R
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Q25. &RE (457) EEFAUT (A ) FE2¥,
A. &fFE:; B fEKAE:  C WKE: D KA.

Q26. REZRANFERRMAMT KE ( B ).

A R)NEE; B, @IS C EMHEE; D, K&

Q27. AMERTEH AR T ALRENGRZ S HERKE, NELSERT. —
Bk, KEENTBULBERA, RAXRARNE, WEEREEARERD. H4, TH
JLIRBFHOERE. QL. OPER@OHSL, LREHAZNFFIEHNE ( C ).

A.(DR)B)@):  B.Q)(DHB)@): C.Q@HEB)1): D.#)B3)2)(1)-

Q28. HFARFLHE AT —LERAEAL, RIOBINTE, #E, ¥EE, AWK
REETHE, TURSHNREFRENE, HLATEX LN FARRTURREEERAE
WA CC ).

A, TEREE; B. FE C. el D. AfA =B %

Q29. MHBMEFEN NN, 23EH BT UL N E TR, AT AHEH L+ (TED,
W HHRA T, R ERFZ A FRAT UL H ZFRA: R— AP BRNCRA
WP R B TEHNEHERFLR; Ko ABRXENERARILR. TEH
RAFHEHERKFLAHZ (D ),

—

B. HEFAE:  C K= DIKE.

A, HITEERER

AR, ANKFTREREBERIRUS T, W KE. AAFREATRE. FXL,
KEFMBEAREANZA, EREEHRE AR, RERNT M, EETE Q30-31 [,
Q30. HBAREKE LAENERAEE (D ).
A KL B. A C. SRZ eI D. KA BT
Q3. RRKEWEERSHE ( B ),
A BAMERBEARE SR EIMA e lm: B IANTEEZH 7R EI RIS
C. IR R N RIES D. FATHIEARGARITARH it
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THEHEEMZHANEZ A2 EEL, BN K, UBRRIT M8 £, BT K TE Q32-
33 [5] A,

Q32. MFEHEWERAN, T ( BD ) HERIEHN.
A ZEZEWZETN R, SR T RS
B. ZAEEKRE T 2 AT EMIE;
C. Z&ENHCIRVE K A
D. %% = FEHES E A H K.
Q33. ZEW BT WL, iﬁﬁﬁﬁéﬁkﬁﬁ% CCH
VU BCE Il
VIR BCE —— MR T —— R R A ——% ﬁ%E——m%%%;
C. WRIIFE——UIRECE ——2 I I —— R 78 s —— XA 3 Tl
D. MR PIFE—32 3 — R 7 —— VIR CE —— KL i

T A B

BE—T, REARRBEERDTEFRERY K. EABATHHE, #FET TE
kA

E 8 Y
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Q34. RELHENR, #ETHE ( BC ) HEEEHN.
A. F3kd A F1 B BRI R & I
B. ikl A R AR5k A0 B K E )
C. ¥EPT O A PN KIEEZ K T4 @ dO B;
D. ¥ RO A AN R E N T R0 B
Q35. B MR — MBS B AN KU T 2900km NI RA K E LR T4, TR
HAXSHEHREHHE ( AC ).
A. ZJEH 5.6g/cm® 2 FFHE] 9.7g/cm’;
B. H I ELEALTE A A, FRA B R E 12.37cm)/s%;
C. IBJEEILRMIAT] 3700°C, KA T BRI,
D. BEH GBI IEIR MR, AT I RS SR K.
Q36. HXEHFEHKETRUFERNE ( ABC ).
A CEIRIREESZRE . BN Gy  FER A5
B. MRVEA HORE KT Rt
C. FiERARFEEKN 2, FUEYE Em TERENE, EEEERS T
JME HH 2
D. T H 5 28 5 T IR SO i
Q37. ¥ NWEXFEGNBRET MK N ERT Y, THTHEFLHETEET Y
W= (B ),

RSN ST SN S SN (A
WANA. Both, Bl #1KA;
A EEREA . BRI A
D. fige, FHEMANA. Hafiv lef.
Q38. R LFAHEEFHMFETREARER, bFER. TEANT., LEFEYK
HHAOTENEE (%), I, II, I4FH C C ).
A. HiFe, W), L B. i, +IE, W)
C. 3, £, Hh5E; D. T, 5%, .
Si Al Ca K Na Mg (0] C N P Fe H

-
.

O w p

I 330 | 7.12 | 1.37 | 1.36 | 0.50 | 0.60 | 49.0 2.0 0.10 | 0.08 3.80 1.00

II 0.05 | 0.02 | 0.50 | 0.20 | 0.05 | 0.07 | 70.0 18.0 | 0.50 | 0.70 0.02 8.00

111 27.6 | 8.50 | 3.50 | 2.50 | 2.60 | 2.00 | 47.2 0.01 | 0.02 | 0.08 5.00 0.15

Q39. KEFLELEMR 470 £ 7 FHTXK, THATHEAEXWHREFRHE ( A ).
A. B VUK X i U 22 1
B. ARk b A 5 1A 200
C. WK 23 54,
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D. g2 [ S b B, IR o I e i) 2 3 A N
Q40. ZEHIR ERIEF HTEWHREBEER 8 FH (TED, WhEEHANE( ABD ),
A BF 1L 20 3 E g IRRE B AT B ST, 48 S
B. Kt 1, 2. 3 =4l SERBHIN 2%
C. Bth 1 NE R ML, 3 NEEMIT, 4 EKIT S
D. B EIIRIAS 8 FH L IIE B B T B PR % .
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= ZASE, FEREEEZTEARA L. BRERRANS, HHEEREHALXE
TRERAGR

W1-W3 & &A1 4}

HFEZERKMFE EPREAKA SR, URZHRRS A5, HHRABERZ RS
WILR & 77 ik R IA A AR L Ray = A M fu = B X R

FH-TEMREEHEATER., REANERKE. RASFHRE. ik KE. 11
HWRRE. BEREF: ARR-ZERDE. KFRDERTE. HEXAHETXEE: =&
RAKLAKSE, GRERPEFUBREAK, BERANDRELE, RBLE—EHhE.

& ‘ s 81350
55 2

€
541

£ DEHEAMTE K A FA-T RO R A

WL F3EEa-F AR RE (LED, K LTS BN AR ER, 20 AR R
HEREMXR; FIHAMNFEA AR, SRR ERE; R4 A MR kA
RAZHZRTF. (10 4

A BHRATTRER. RER. BRFE. Z&R, £AMEZ N hEZTM, %
bR, —BRAUAETELABEERNEZ b, OFRAETERAEMBHEZ . KB
ZHREFANABERESL, N AZATBEET. BHESN, AXRXETAEERIEH
MEMNR =& R EERN A, URLRERNGAYE. LREEY—/ SR, BN
TRER-ARANE, BEMEL, HHEWE.

REMF: SER-RER-BRRZ-ZFRTRAE-Z B R MHFE-T R E A0 w4 -
B REN CRERMERER BT E-XEEA-ZFRAELELSARLE-FAAFE
-EA-BERAETEA TR E-REEFAR M,

W2. HRERNAREABERERT R EETRERL? (6 4)

B SREARENBEMERTTHREY F2. KAEE%, ELRABELREM,
AWk AE. ThE. RE%,

W3, L BV AR KR, FRAEE. 4

MR, — &L (252-299Ma). KERANERAR, BRBTAHKL (299Ma); K
BrELGEMAR, FT=F4 (252Ma).
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W4-W9 & =41 4}

ik ERI R, AT s AEKRWIES, AR IR (Hadley Cell) = —# H a4 & &
BFETHEER EWARRE KA, HIK LS EFRRIEHE KRN FEM A LA,
EPSEMARR TN KT R. 2L, INRROPRERE, FEMT EAWAEFE
FEFNMEEGEAELELA, ZREFHAREAN SR ENFAAMEHIZ; B aEFE
“A%F%ﬁim%ﬁzm FIT 48 T .

EAKRRELEEANGERN YRR AREEEH PO REMA T E. AAALE
KEAEMNRESETREZA, REFHFEFRE, I, BEINAREH A ZFFEHESTRE
VEAER . MEFALEFREY, T TIRNSGE, AR EMNTRNEE/RE. TEB
TEAAAEREWSEANTG, KE LW BEATRT UL HESGE 60 EHNLE, i
BRob B R AN FATAEE 25 EIM T S E K.

FELE, AFE-—SHENMTESY, T UB HANYEEAGEHEE M ENS
EARRGRE, TEHILEMN—F— &%%%%QA 12!

ERFEERY, REERAKUARE Q ZHEEH (A4 — RN TH: F
%%%Q%\%%%@%5%%%@@%%)&%%%%%;@%%ﬁk%ﬁ%%%ﬁﬁ%
REMEARE, R ERAAGHE X B WEE, WARNREARESRENS FREAAH
fEERi (RS meEp BRI T REEAEERK); FEWAEKNEL, K52
MR A — AN LR F A (wE 1 AT,

0
AN 4

L mv__q,"% —

\\ A
—*mnwf***;e;&b D gg

/ [/ '
~ ﬁ“~~f’} p—

po -—

A1
WA, e 1B A IR B Adh & O R IR T A T R X AR I 4R Y B R AT B IR iR B
(WE 2 Fir). mT%ERRR AT rEmdR, BRI RF RALERBERL,
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WE (GEEEH) ®
Hits
A 2
WEEF CNE” RERA RS HEH TGN . FAF A E N RE, 7 DA X
MIBRA—ANNIAS BB % E (E 3 FroR). HERRXEEE R #T 0o, &

MAEETHREA TN EREE w (ZERERELEAET R, BELT HEERE
E v (MALHEFE), MEHEAFTHNFHEE u (MRALET ). EFERERNE,
Mk B & ENE, GHRAEREXNT HENHR AR FRAGME) WEE.

w

1/ SHm

A 3
RHHKEEAREN Q , WHKFEN o, FREEEN H (NHBENREMHNE
B, M MR HEE T T MR B E T LA T e R A R B TR B B (e
B 4 Froeh CD &, ABEAZEERS, TURS—5ERD. WHBAEAFER
EESGEMMRITS, EREE w B4 N0, FEAWGEEE u. 40,

it
HAET Hie o _—
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Hoits
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W4 FRHBAARHREBEHERGE o &, KGHEE u(p) WEREK. £HRK
HEAEE 0=73x1059F/s , HK¥E a=6371.4km, FERHSFE 20° 5 30°
HEAWGHRE GHELERREHLNEO. (84

(i 7msmiR: EEASERE, REANHRENT R, ERE. ARE., S La#H
WIEBX =FBRRBLETE.]

R FR—AFEHN m WAH, EAFELT (CR) K, ZiEE vy=Q0a , 2t
HHMEBENA a . EGE ¢ A, RELKEEN vip) , E5FHEE ulp) WXF
H v(p) = Qacosp +u(p) . WA EFHEHEHNIEE N acose .

REH T AR (BAZETE),

m-vy-a=m-v(p)-acose
Qa? = Qa? cos?¢ +u(p)acosp
BAE @ A E K&

1 — cos? sin?
¢ _ o, 5

u(p) = =Qa
cosQ cosQ

KRN =20°, % u=5790m/s
KR N@ =30°, % u=13427m/s

Wi PRIt E, RATR S ol TR NR LA R EE — RS A TR,
HTHFEAAGHENER, EF AN TARERFELANGHNE u B4 0m/s, LA
HEESREMSGHNELE T ARRE. RRGHRNEERELEHG TN, HEERES

ERGHANENTE h=0, 3l8Z h=H( H A RENNEE) AL HHE, FHHE
GE, tARUGEHBEAGHRETMERXY “GHRNENERTL”, iTH T
W5 EREERSGE ¢ AEARERNEATE () - EHREKARE 0=
7.3x 105 E /s , HIFKERE a=6371.4km, FFHEEE H=12km , ERHEEE 20°
5300 LEAW v GHELFANETHERTR, RERLNK. 44
M BTHmNEMEsE&ET L, &

$= AT H " H cosg
KNp =20°, % t=483x103s71
KN =30, & t=112x10"%s"1

TR WANTE, TELAGEN RN ERTE © AFEEEGSE 7 mREE A,
B S R E W VIR, RRF AR RAGET 2 TE (B Y K RZ B A E I
Birfe, BT EMAENEHRSERMLEZRITA, 2Rt —FWE R AT % LLEESF
) RAFRMARWARIA AN TEANLERBRAA: AR “EETRINE” #v.
BEAARFESELFOER, AAREIER: KK HE AR % M F 5 E B3 o T 3
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o, EFAFGES, RATREELE T AARF#RARIFHORR, —ERLXNFE,
RAREATRENTRDRS . TRESEARREZIANGEAL L, TESEFTRSE
R4, FEAATREER ST RN ZR.

BNHHEEUHEE T A AR ERTE « MEENRAERK, T ML, AR
tRBEBGESTAADRIHN . BRI GAFIREMHE KL, AKX AEHE

_Au g ATy
AR 2Qsing - T, Ay

Her HEEARTE, Q AMIREHEWARE, g VEAWEE, ¢ AFEA, To N
ARFHERFEHEE (AAESATATRETFERS THRRERNZETHEE, S&
BREAED, HTRIOORFREZGE T HEEE P (HLgFE) FRNERATE,

Frolx B y BIHBEE T AEFENES (FEL y=0), Ty AHEXXKEWEE (£

XT y WESO, M RRARRELELH WEEAEYBEATHE OLE S,

—r———j‘ MRER
<« v 'o B

\ / 4o
GEe \ .

\ 1
HIEEa / HER¥Ra
5 ]
1

/
0¥
.
\

\ 1
\

v !
1
1

%
Horts
K 5
HT IR ESEARRNEEEEIA, TAANRTEHEA o BAWER. HEAIT

, BRATTURE—SFEA o HWEL y AL HKFER a AAFE=ZAF. YTNA
@ B/NEE, sing —Eﬂliﬁﬁl%ﬂ:% M cosep FTLUAMET 1 (H6). (Ja&eitE3HE A

k9]

& 6
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W6. HREFEUARBHEEARTE, EEHRRKE, RERN LB FRE
ML THREREEE Ty BELE T HTEFENER y WRALEEK, HFHHA Ty XT
y WERERAXFHHIWEX. (104

[(#FaiR: FERR)ERSHERLE, ERXTERSTURERLEE y ATEX

g x WEMAKE i—z , RKHAXES X EN AR (BIREHO y=F(x) . UFREHKF

MZREBENP: EANARE f()=xt+k (HEF k yEEFH), NELFEHHK
fl(x) =4x3® B—PZREH. ML ZKREHK gix) =23 #TLERy, ERpEHK

Gx) = [xPdx=1x*+k B—AWREH. £F [ ARAHE, de T x BITH
B,k AEBEH (BEWBEAR B REHTRAYEEO. ]
MR @E/NET, Simpﬁ@(%?‘%, cospit L F T 1

RN WS ERFHAFRTE B RTE

_ Au Qy
“ AR aH
Au ga AT
AR T 20T,y Ay
RNAF
Qy? ga AT
@H 20T,y Ay
AT 202T,y3
Ay~ ga?H
Xy Rais
S
M ZgazHy Ttk

FHIER S ENTRER T HENFERE.

£ —RF, RAVAIR T w8 A FR R AR BT oy 2Rk T IR BB 46 B - 7
AR oA o] LU E B R AP BRI MR 5 5 K AR (L E B 8 = B & 4 2t X 32 Hr iy
BRI, MK KPR ZBSEN ST, BRIk ERA R EARRNEL, HRET
In E IR BB R T e B AR A AT R, XAVIFIL T B0k H R RS R

AR B THBE Ty(p) = To — ;AT (3sin?p — 1) , H AT HAF# (B #EE

ERMMBEHEENESR, T, SARRAXRZFH T, —#, H2RTHEHTHIEE.
WA ER o MARERAEBR=ATTA = ABKENLITMN,

W7, RREFHTHEERDR, KL B PRI T 8 75 AL 035 &
Tg, BIRZBR. 249
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e Re=0, 72|

AT
TEO - TO +?

W BARRERZ THHIRZEESENBELS N Ty HGEAREANAREAZT
WHIRETBGEREST Tp BE—R, HBEWE T T KBRS EANFRDHEE
B A B9 A A BARR el LA AR R AR ER S, HREEREREEX
Ao

T (K)
318
b
d
.J,l 310 4 ||‘|
N s
il Y,
v | ¢
L T T T T T T ——
20°S 10°S 0° 10°N 20°N
¢
&l 7

WS, FEBREGTRHRERUAFREKEGEIOANARXK a,b, ¢, d 9EX (e, d R
WERMA HRERFNELEM, EXFEhTHREAARSERLFFEBRAR, H#
FELERN, EEAHL) LR EEZEEBKNI RS, HFFFAE). (64)

A a REbRZEAFAHAEKNAL T2 ER, ZHENTRSEFEHAF
H A KB AR RE M AR E. a x5 c RZAERNWAZ T2 BRUK Db
REdRZEERNAZT 2 TR, BAEGSEHMX S EARRERRAAELE.
Hi, ag5b Rz AALHLERNAZHL2ERFT af5 c RZBEEBRKAZH S
ERUKEDb 25 d A B ERAAZH L, BRI, KA a, b By LR A %A IR A
ZAREBFZANERBNGEME (HEBBEANFRTBZARENFEME). XA
c. d B AATRY A e B A SRR SR B i RS By S E AL E .

RIELEMAF, RINEF LS T AEATRN L RLTRARE, bkT Ty
5 Ty Z MR AR bR Bk H5  5hF TR R M B B 4 [ R K
R BWE D,

Wo. H4A Ty 5 T, %F y WEARRR, RESEARRLRS FEWES
Y RER, LR Ty - Ty, WhER, RATFTENERE, KB ¥ (R km, RE
SAARHE) A Ty — Ty, (CERK, REFHAMO WREKE, (154)
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[t 7R ERLTURHTERLEGS x P EXBRHWE R, X TXE [a b]
NEEx#HEFTHER f(x) , CEZXES x B KB EHRT o4 f f(x)dx =
F(b)—F(a) 5%l. £+ F(x) ANENETEH ) HRIWERHR, ERRFHEH k
EARB AN, sk, [P0 + g(0)]dx = [ fF()dx + [F g(x)dx. ]

[ 748 ]

WK EEAEE: 0 =73%x10 I E /s
HEKFZ: a=6371.4km

MRERE: H=12km

SICTFHES FEIEE: T, =255K
FHE-WHIEE ZF: AT = 100K
EAMmEE: g=98m/s?

B c REU A ERTRIL T, EXNE y BA Y
IR EMEREFECENREA Ty, » B W6HTF
02T,

— 4
TM - _ZgazHy +TM0

HEMNIRAFAL Ty =Ty , BF

0Ty, 1 Y2 AT
—WY +TM0:TO—§AT 3?—1 :—?Y +TE0

HTEFRERK, cd XA _BHERSES x wEKMWEREF. BT = HHE G
AR, P y#Elcmzll, —HEEKS x WEANEREESE, B

f(—ZWﬂHy-FMQm/ f(——ﬂf+T%My
’ 5 AT 3
SYS 4Ty Y = = YO 4 T ¥

10g
BRI RAR, 7
SATgH 5(AT)2gH
= e — TE _TM -
302T, 0 °  18a20?%T,
RAHE S

Y = 3797.8 km
TEO - TMO == 5.92 K
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W10-W15 & & A4
BRE (D RARMTEEHNAFRAMENWRBESE. HEXH I=[rdm
HEF r RFETL dm S EGBNEEER. XTHEWS, BB EFRRBELRESY
fi, RRBWIEEDERE R,
W10. REHFFENEXL, UATHEFERERK? (FEFBE, 54) AC
A IR AEE S TREMAE, HIRNEATREEA
B. MKW AR F THRMER, BRWEHREEX
C. TEER NN EHAFERU B AEENFHTHR 12
D. TER#HWEG AR EN IR ER UL HEEEWFFHFR 12

MEXERWE I/MR? (RA#DREET) RAFENERE, X+ M HERE
K&, R AERFHIE,
Wil B EHWHGTERTHN_0_, RAARWEAREET N _1_. (44

TET RANH W 142 (Differentiation) FEWN MM AT EZR KX E0E: EXER
(k. %) THAMREEZC, Buk (B, %) tFVREESHT, X—TER
FRET RO ESA, HRBELSREET I/MR? BHKET.

W12, BRATE A AHGEORE, RE£LFREET. (64

[ih7smiR: O THEA r WREHGHKT, EFEE—AFEIE dn , £#
I ELE—ANEENE d , TH dI=§r2dmo @x THHERI BT, HEATE L

FEMHTEANNL TR, OF Rl T AUHERHEGRS x #ATEXBWEM, LA
THEF N NEMENM,. B8 dy=f(x)dx , W x=7r B vy WETUBIFRL —RHAH
Jo dy = [, f)dx 55,1
(ERRBHAGEZOHRAENEHRERF, TEALSATKHEEN 1y HETH)

A RTERFREN M, ¥84 R . BESEALEERE, BN NERTLEEA
r, BEXN dr , REN

dm=p-47rr2-dr=m-4m’2-dr=ﬁr2-dr
BN NERTNENTEN
dI:—rzdngr2 Z—Azrz dr—i—ﬂjr“ dr
HamrliEsfe
I = R%r‘hdr:ﬂ.R_S:zMRZ
T R 5 5

HNEEREFA I/MR?=2/5=0.4.
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W13, XTEEAR. SAEAKR: ABRFEAEAREKN 13, ARTENIETEW
2. WHXHTENEIRERT. ARAIRENEHREE TFHUR, 2 ZRE

FEH. (849
MR BABERHN v, TEEEBEA R, Wr=R/3. BRABEEN p. ,» I E

BEA pm > W pe=2pp o
EETERESF. AERE

M.=p -inr3=£nR3p
c = FPe'3 81 m
SRR E
M. = . i 3_é 3 —% 3
m =P GUR® —5AT®) = o= TR Py
SE
M:MC+Mm:£nR3pm
81
BETRTENREIEHRRGITE, AENEARE
QZEMJZZJEWR%m
5 3645
(QzﬂM@ﬂ:Amiinﬁmn)
729
SNERIEE SR E IR CRIKEANER”, BE
Lﬂ==E.énR3pm.Rz__E.én<5)3pm.<5)2==12§§nRspm
5 3 53 \3 3) 3645
( I, =29 =mR3p,, - R?— 2, i1T<B)3pm (5)2=AO %nRspm )
37\3 3 729
REFRE
I:Q+%—£§Lt%m
3645

EHEEET Y

61
( W = AO N a = 09683/10 )

INT A B 0.4 (4) , RAREERFTEERNF Q.
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Wi4, EHR A GRS EHER, RITERRABREAERNETE L. HRABHE
#h 1220 km, HIKEFE N 5.97X10% kg, HKWESFEEEFH 033, (64

Ko
A

=
Rt

B HHKERE R=637x10°m , AZF¥E r=122x10m , HIk

=g
DI
A
P8

M =597 x10%*kg , #ZEEHT I/MR*=033 . KREEHANEEE

Pm o
BRI R IR E W R A

E pc #o

4 4 4
M = p, -§m‘3 + P <3 R3 ——mr ) 3n[pcr3 + pm(R3 —13)]

4
3
R E IR BN ARG Es )R &2 A0
4
3"

2 4 R3‘R2_§.pm.gn(1)3‘r2]

I=§-pc §m‘ T +[5 Pm *
8 5
= T lper® + pn(R® —12)]

4 4 4 ry\3
( I=)Lo-pc-§7rr3-rz+[Ao-pm-gnR3-RZ—AO-pm-gn(g) -rz]
4 5 5 _ .5
= Ao gmlper” + pm(R> —12)] )
B EETA
I 2 pr®+pm(R®—1°) 1 033
MR2 5 p3+p,(R3—1r3) RZ
I 5+ pm(R5—1°%) 1
(——=2,- 2 Pm( ). L 033 )
MR? pcr3 4+ pm(R3—13) R?

pe _ 0.4(R®—1%) — 0.33R2(R® — ?)

= 32.60
Pm 0.33R2r3 — 0.4r5
(Lo Ao(R® —1°) — 033R*(R* —1%) _3879.61, — 12716
Pm 0.33R2r3 — Aor5 8.9965 — 1,
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W15, —ANERE. SAEHRWATE, AREENSETEMW 26, YRS AR
TENHFHRERTHAN? FRBRHWESNRERT. (64

MR WENERLBEAR, ABFESENERIERY a€(01), SFEFEA p
WHBZEEHN 2p o

S
4 4 4
M = §7T(CZR)3 - 2p +§nR3(1 —a®)-p= §7TR3p(a3 +1)
HRE
2 4 2 4 8
_c.x 3.9,. 2 0. p301 _ 03Y. p. P2 — D5 (5
1—5 37T(aR) 2p - (aR) +5 37TR 1-a>)-p-R 157TR pl(a>+1)

4 3 2 4 s 3 2 4 s S
(I=/10'§T[(01R) -2p - (aR) +/10~§7TR 1-a>)-p R =Ao~§nR pla®>+1) )
HYRERT

I 2 a’+1
MR2 5 a3+1
I . a’+1
( agz =% ad+1
WERA fla) , TEKFTH
, 2 a?Qa® +5a?—-3)
f (0)==- 3 5
5 (a®+1)
, a’Q2a® + 5a? - 3)
(f (@=42- (a3 + 1)2

a€ 1) B, f (>0<0.f (=1)>0, # fla) £ (0,1) LHAHNE, A

a HR 2a5+5a2-3=0 ., fiF a=07221 . RATER/IEHEBEEFAH 03476
(0.86911,).
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W16-W23 & & 44

# +t% (Rare Earth Elements, f&#k REEs) £ T & A#IEFH—4H 17 ¥
£, B 1S HEATEURS (So) fbl (V). REFH A M L7, ELIFEXETE
EHTFHEEFTMK, RECMNEBF URKENLXFEE (—MSEEA AR 61
SUE Pm, RANLFAHEE), ETREARSHHE LT EFEEAEM, HHY “T
WHEAEE, BB EF, 2HE. ARETHHLITROREBRERER. HEZ LU
BN FRENBATE,

Wi6. EHF L TERAETR AR R FRAEE GRTAK-AH, FlmENIA-D 34

g TA 0

1A MA|[IVA| VA | VIA|VIB

B | I¥B| VB |VIB|VIB VIl IB | UB

M2 gu (Sc): 1IB-4; 4 (Y): IIB-5; #f%: IIB-6

AREXFHLITEFTERRTARBMA. BTHBEEFEMMEMN, FLTELAM
Mt MR, BEFCNNEFREFUBNAFEHF SHBRE FL 4. EHF 585
TEMCe)EAMBHAFILR. ELABBMMNEAT, =M Ce b AN WM, M
h Ce M5 AR & CeOn VIR T3 . CeOs B4 4 E A MM T H L& E 5 K

W17. BREEBEAEARRATRAETE, HHEARKREEXFTRETEMS D Ce
(REREEHEZ (104

[ 5% %4 (25°C, pH=8.1, F# & #¥% mol L1 i+5):

1 3
C63+ +102(aq) + 30H - C602 +5H20 K1 = 1039'4

Ce** +2H,0 — CeO,+4H* K, =108
Ce3* +C0%~ — CeCOf Ky =10701
Ce3* +2C0%2~ - Ce(C03); K, =101753
Z AN BT EE AN 0.033mol - L7t -atm™ , BRERMEE FH A Ky = 107633
A Koy = 1071033 (BRBEM AN R T2 AAKRR). AANBMTEE N
0.00125mol - L™ -atm™* . ]
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A BERTHEREBABREARE [02(aq)] « ARAAESE po, =0.21atm ,
[0;(aq)] = ko, - po, = 2.625 x 10~* mol - L™*
FHUERRIKE [H,C03] « ARARZANKRSE peo, =42 %x107*
[H,CO3] = [CO,(aq)] = ko, * Pco, = 1.386 X 103 mol - L1
R BREBRIKE [CO57] » pH =81 H,
K 1Ky [H,CO4]
[H*]?
W+ HE Ce LBMHENKE. [Ce3t) WEIE K, iTHE

[co%27] = = 4.5895 x 107 mol - L1

1 1
K, = , [Ce3t] = =1.5675 % 1072 mol - L

[Ce3*][0;(aq)]4[OH]? [OZ(aq)]%[ H™]?
ANEETATEL K. K, THH
[CeCOT] = K;3[Ce3t][C0O37] = 2.9308 X 107° mol - L™?
[Ce(CO3);] = K4[Ce3*][C057]% = 1.1188 x 10~ mol - L*
[Ce**] W@t K, HH, HIREN LRIK, LA
_[HT]* [H*]*

5 . [Ce*"] =——=12.8840x 10"* mol - L™*
] K,

[ e
F M, CeBAMERAE [Ce(COs);] R, HEXLHA 10714,

A=

Wi18. WEANREEEAK (FEHE) FEBEME Ce WKEN 8.1 pmol/L (1 pmol =
102 moD), #RE P HLERZRWTRIEESR ( ADF ) (FRFLH, 54)
A. KRR IR AR 1L 4 A
B. ¥ A ¥ B BR AR At fo
C. | F B AT 1EF
D. 7B A B A A e A
E. # Lt mRW LD
F it nEzBRT TUGHRBRRE TEE, RAUSHEIRE 6
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FZREmEAATROUEREZR, ARYTaEe Y AGRYCe/Ce" X RT, HH
FEA

Nd .,
. FEH
CE/CE = Ceﬁ/ﬁ% XW
FRER

REBM—HRA ppm (B 92— RESHO. R A0 A SZIEIE R XA EA K
REBHARNEE RAATERE). UTH—LH L TENIRERE S LN KE.

B e MR E HRBERLE TR GE
TE PRESAE

HAR L A2 A3
La 30 2.436 0.375 3.117
8Ce 64 5.203 5.504 5.632
9Pr 7.1 0.5574 0.6901 0.6617
“Nd 26 2.389 2.675 2.756

MRS R W E XU R EE RS, B A
W19, YT EXRH L TENEBRTIER? G
A NELABETULIA, EANHLETEFEORAWEELTHE. FrEAA L
HhhtTtEEaNFEER,
W20. #REHEFHELTERNRER, BETEREANRESRE (%) G4 B
A HKEMRAEWFHTEER (RET AMRBTE RS
B. AKEHZEH M 2 FHTEER (RET L)
C. RipHiigov-F# T REK
D.MORB (A#HFFHZRE) W FHTEAK
W21 S REHWEXAMIINT PPr. ONd B TE? HTAIIAN La? (6 4
A @ PrfaNd 5 Ce #H4F, 4FE M “Ce”” MBI HEMEMNT Ce ELEMHE
BibE, MTRILS N E R T .
@ AEZHELRIN, La kBT W& EL TIARE, TEEHTHE.
w22, REFFE, AARKREEHARWARFRETRAFHA 2277 104
MR TESRE Ce/Ce” : BEA L K 1.21, BEA2 40937, B#A3 H 1.07, 8K
2HAMAEKEN (BRERE), BRI WARAEELRE (KK, BRI EP,

LRERARENHU LT ER, EHASHRALET, AANNERLHN G 21%,
THTAMARLMATE. ELRARNWKILEWIANBHIR G IR & £ o THIE L K5
TEEF. THRAREAWENTE, RREREGEANEDFREMURMS £ N E
BEM. FHENFEAREHT T AR LARBELRRT —HEE.

b

S
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THEESE T P A ABRBR S RN REHE. BT MR
HAERSRAETRANFREE. AE, LRNFRELTLOHIR, BRTE

ok
. A -
I2
1.2 ‘, :
i e s 2
sV e i s
11 e % ?
1.0 1 43Ry 1 - H
E-!J'\ (1 g ‘, s . 1 3 [} oy
S 1A S | l | &pE.2 :
B WTHE S B , |
08 ki i AL - o
CelCe’ i U T
2 SV g v
06 g . "3 g T
AT L.
.E L | H
0.4 : R |
Phiw b
0.2 ! —_—
0.0
0 500 1000 1500 2000 2500 3000 3500

Y (A8
Bix: OFHRERER2SRRRE L FHOET S ESAT, ToRK; QEAF
Wik L TR EHNRKR L E 0L BN ALK (C’Z;%) I £ ERFEARE; O

AFHHEME S (4r Pr. Nd. BB, pH %) EHIKA £ ERFAIRE; @k ABKR
HEHTBRAES KL T HAFEFHE,

W23, #HEAEWNHRERE, £T WITRICe/Ce’ SARAN EHWEFXE, 28
WERRAE EARALENEN. BR: UxHEHIRAR, yRAIALELFHEE, |
EEWEAMARA%PAL (UHAASESAREALSENE L, HIHAARN 100%PAL),
HEAEATEERERA, TEASHLRE. 54D

i RO, TUIAAFREHRRERE T XE R ERERPHUELR, &
KRR = E RKEHRTE EWAREEE,

L O

Ce/Ce" = [Cel ;- ¥ ¥

B W17 it &

[Cely . = [Ce**] + [CeCOF] + [Ce(CO3)3]

1

= 1 (1+ K3[COZ™] + K,[CO571%)

K1[k02 'POZ]Z[OH_]3

EERE p, REE, BB FAXTE

1
Ce/Ce* x poz‘L
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BINK (x =0, PAL=100%) &jCe/Ce*y Z/EME ([Ce/Ce ]y ), M

. 4 . 4
[Ce/Ce™]y [Ce/Ce™]y
p = Do, | e | = |77 | x 100% PAL
ZIGES) 2 [Ce/Ce] ;. [Ce/Cer] ;.
HBAENENKRAREERNITE., BEFELTHF
1L.E+01
1.E+00
1.E-01
KA
(X 100%PAL)
1.E-02
1.E-03
1.E-04
0 500 1000 1500 2000 2500 3000
W CFITT4
Xt 4 AL AR
160.00%
140.00%
120.00%
100.00%
KA )
(P/:L) 80.00%
60.00%
40.00%
20.00%
0.00% L
0 500 1000 1500 2000 2500 3000
WG (BT
B A

ERMBLATE 4E,

3500

3500
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W24-W31 % F A4 H

Y FRBELERMNEFLI, BT EWEAFHAFNFL, FEAWITTHFS I
EYAE, EEMAAL TS, ERUTFEX L, EEAARANAERE, ERIFZEARIELER
# (Sexual dimorphism). # T, * THMENY 1T ELRNMATE, B TBALZEHNLE
AR G R B R ARGV AR, MEERRG| LB ERE T &£ F XS UE Y
M EFERENVALRRFH R

FEMFREAMEIDEEARTAR ISR EEAG LA TN ARTIMN R
(Keichousaurus hui), X EAEARAR i F B TEH B H AR R AT 1957 AT M EH
HEXEMEL, REFF_BRLNANFRBRMEF L ARINLERE T ITFNRIE 8 KK
BERTHY HETANARFMNE ZEANERARULFETRNEF T ENTE, Ad
EWFRRET AR £GERRITHERLAZHENN 2. BIARIUTF T iE, &EDF
ZEUHE, ARRMNENHTERMRETLSR, EABEANMEREZR,

REFREBHEL)HRFMN BT RRFEAEFAT, T URIMA AT AR MR L
EXBFEA, BT UEERZ AR TARANERER S, M TR EFHEE
FUF LHWPARARBBNNRAEL SR FEMFRN LRV SHERAFZLIA, TRET
THRFMAB ARSI R AN AE, BRAETT ARFIMNBR T F AR DR
WAR. BT LR G, FEMFRRBT RS R A%, FIRABHRNEFHKE, HEEN
WRFM BB RARNER, AT RAERKESER, UXFH—F MK, RETFEE
W HRFMN I E KX TR,

¥ SN R A et 1 BT B i B W R — R PV ILR G vt F 7 ik, XA AR A B
EFSEATELLR, RETHYTAN —BMEEHE, ELEAERE LT EREM
NAGEAANZR ERHERRN &, dEMFRY Rt — R 7 W EEAFE N R A AR
B AHNEBETEEANERINEFSHNLE, 5 E 50 7 & st 2 B9 A R B E#HAT 3.
WERFEEEGREN, RESN ZATHRFMNAER A E ZEAR . 32, WER
AT ERANT BFRNEFSHEWERKXR, AT HEHFER T ERIR EX XL
REBRATARBATH A A E o, TRIMERTFEE S HIAE DN B,

T E KM AR HATA S R AR B, AR SR EE RS A E— Nk
B B A 3% % (maximum distal width of humerus, dh)5 fL & F & /N % & (minimum width of
humeral shaft, 4s)Z t(dh/hs), — i UL1.81E A B E; & — N 4 Bk & K & (humerus length, him) 5
& & K E (femur length, fin)Z_ tt.(hm/fin), — % LA11ME 4 Bl fE o

T&RIIE T 1608 K5t M B A A AT RB M BN EF 2 (B mm), HFEHS S
TR B W TR A, M 1B, F MM, rd 52 F K E length of radius, ul R &K
J length of ulna,

30 / 39



bS5l hm fm rd ul dh hs
HO1 M 260 220 140 130 7.8 4.0
HO2 M 230 200 120 120 6.0 2.5
HO3 F 195 170  10.0  10.0 4.0 3.0
HO04 M 270 220 135 130 7.0 3.2
HO5 F 185 15.0 8.0 8.0 4.0 3.0
H06 M 215 180 105 100 6.5 4.0
HO7 F 125 125 6.5 6.0 3.0 22
HO8 F 190 175 9.0 8.5 3.0 3.5
F

F

M

F

F

F

M

M

H09 13.0 14.5 7.0 6.0 3.6 2.1
HI10 11.0 11.2 5.0 5.0 24 2.0
15.0 13.0 7.0 7.0 3.8 2.0
16.8 16.0 8.0 7.5 32 3.0
12.0 12.0 5.5 5.5 2.9 2.0
11.0 12.0 6.0 6.0 2.0 23
22.0 19.0 11.5 10.5 7.0 3.5
16.0 14.0 8.0 8.0 5.0 2.5

HI1
HI2
HI13
H14
HI15
HI16

W24, HE T N ABARAE hm/ffm T dh/hs WAEREAR, R Brés b 8 <t 51 3 15 4
BAEATHAAR, NTER TR (REFLNO. FHELAL L. 44D

4

VAT hmfm B hm/fm PUERIVER] dh/hs B dh/hs FIE TR

oF

HO1 1.18 M 1.95 M
HO02 1.15 M 2.40 M
HO3 1.15 M 1.33 F
HO04 1.23 M 2.19 M
HO5 1.23 M 1.33 F
HO06 1.19 M 1.63 F
HO7 1.00 F 1.36 F
HO8 1.09 F 0.86 F
HO09 0.90 F 1.71 F
H10 0.98 F 1.20 F
HI1 1.15 M 1.90 M
H12 1.05 F 1.07 F
HI13 1.00 F 1.45 F
H14 0.92 F 0.87 F
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FrAgS  hmfm B hm/in FIERIVER] dh/hs H dh/hs H) € 15
H15 1.16 M 2.00 M
H16 1.14 M 2.00 M

Pearson y? i 37 M A4S %o =] LA T #| i # > 4 K & # (categorical variable) Z 8] & & 7 /£
KE, FHANE EXFY 4 B H rAochh v g8 0 BUEL, U S K FE R #| AriTc DI &%, A

r X ¢%| B % (contingency table).

H0qj, EHENICAHE;H, WA

E(l/)

REFEHEV=>0r-1D(C-DTUHTEAES

Yn=1 o(n,) Ym=10Gm)

¥2 = Z Z (0a,
n:1 Zm:l O(n,m)

i=1 j=

E(U))
E(U)

REFUTEHIEAFARFXERX, MY ERY MK, 1€

o 8 ACF(1 - p) LA B X2 (V).

Ext> 2W), WRHEL R EFREATA-p) LA AT AR TRART £ 80%,

90%, 95%, 99%, 99.9% H F B EF M AT £, oy

2 2 2
X0.05> X0.01> X0.001°

VEUE 2 A 3t R B e B BB x2,, xEq,

% 1 2 3 4 5 6 7 8 9
Xé, 1.642  3.219 4.642 5989 7.289 &8558 9.803 11.030 12.242
Xé, 2706 4.605 6.251 7779 9.236 10.645 12.017 13.362 14.684
X505 3841 5991 7815 9488 11.070 12.592 14.067 15.507 16.919
X601 6635 9210 11.345 13.277 15.086 16.812 18.475 20.090 21.666

13.816 16.266 18.467 20.515 22.458 24.322 26.124 27.877

Xéo001 10.828

W25, BRI HE K, RIE di/hs Fo hm/jfm BV ERFFENEANER, EREEL
RAM DHFW AT RRMAR LHEKREK? 44D

[#r: HTAAMER, &
R dh/hs M dh/hs F

hm/fm M 0(1'1) 0(1'2)
hm/fm F 0(2'1) 0(2'2)

2 —

2
(0w +0u2 + 0@ + 022)(0110e2 — 0120e1)

(041 +060,2) (0@ + 062)(0a + 0@n)(0as + 0¢2)

=
3
o3

il dh/hs M dh/hs F - dh/hs Total
hm/fm M 6 3 9
hm/fim F 0 7 7

hm/fim Total 6 10 16
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AP0y < X% = TA667 < x2, 0, FIFEASARHIHF 45 B 999 B3 1 AT A8 %55,

|

#FEAK M (Scale invariance) = B4R FHI— M f, FZ (Power law) N = & & #
MIREL RS FHEY, HEALXE y HELXE x HEXR y=k-x% HFa#02AKFE

FARH, Wk 0X R EH. RARWE T, WEREREFEHXR V=§nr3 Bl i

AT

wE, RSP ERRV L EreRFEREE N3, ﬁﬁi%ﬁkﬁ%ﬁﬂﬂﬁ%no M EKXEF, &

BEM ZFE FEEXSEWLAAN, ARKERKZEREF T ERAXR, &
BUE MK AT R KR E RIS A1 e B R ALE S s AE 6T TR E, A B S 2k

B AR AR, éﬁ(—%%’Mﬂﬁﬁﬂ#ﬂﬁﬁﬁ%iE’ﬂﬁ)ﬁ’{%a“é%ﬁc%—go

AR F 5 ERFFM AL, XTEAZHA £, ﬁ%éwﬁiﬁﬂgn&ﬂ?f’%%%é’ﬂ%

KEBRIEW, B XHEHRIEREMERE (Kleiber’slaw)., AT AR BB EARLEEH
HEREL, wRAFRHBRENM RO EMAGRER, M2LERBRBHE AT EHRER
R R IEM . R ERREX AN E RIS mEA ZTHNELY, EXImERKK T AL
R T ZEE, WHEAFEEK (Allometry), N, WRBEEXRFRERIHE A
ANEFH, MBEHRATERERK, LR FEARSERAFHANRKERK AR, iRFEA
Ky A G T,

FEREEZABRANNEFSHEL AN ENEAREMERE, —FHAKATHNREFRNS
U FEHEREHTE . STEEA n 9FK, HXE y TELXE x WAMEET
R 9=PBo+Pix A

.m=im—@%sw=im—w%5@=im—@m—m
i=1 i i

n n
SSR= '@ — )%, SSE= ) (i =9
i=1 i=1

He SSR f1 SSE 2 Al A EEF FfEREF AR, HEFFMEREF T
Rl BT FH R, REZH RRETNEAUEEIFBUARENRE AT &, T EH#—F H
ELMEHEAFEEAN T EHNEEFR F %, —#¥H7#E3 SSR 1 SSE it &

__ SSR_ Sy’ o SSR (n—2)
SSE+SSR ™~ S, Sy, SSE

REEHE v=n—-2 TUHEALTEEEATA -p) LHRNAEEWV). &F >
F(w), Mt AL R EFMAFA-p) LR BRELER IR E, TRERT £ 80%,
90%, 95%, 99%, 99.9% A L FUAF L, HovEES X EE LR REF,, Fo,

2
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FO.OS, F0.01a F0.001°

v 8 9 10 11 12 13 14 15 16
Fo, 1951 1913 1.883 1.859 1.839 1.823 1.809 1.797 1.787
Fo1 3458 3360 3.285 3.225 3.177 3.136 3.102 3.073  3.048
Foos 5318 5117 4965 4844 4747 4.667 4.600 4.543 4.494
Foor 11.259 10.561 10.044 9.646 9330 9.074 8.862 8.683  8.531
25.415 22.857 21.040 19.687 18.643 17.815 17.143 16.587 16.120

F0.001

CASIO ClassWiz fx-991 CNCW # ¢ 7 H £ 8yZitshae, #% [ R%F | HAHEF (5
it] E# [OK] #TUHNAR T RARTF. ZHNARFRETEZER TR EESL T
FAER, BFFEXE% [OK] BT HANRITREE, ER T REBEETRPFEE
T, MANKZ ARG [EXE] BEVF ZARBH AT LHKE, £5itRwEE T [OK] #H
(R BEEFEHZUTERRHT AT UE, S TREERITER, L7 DURTE Bk B )7 2K 8 347
EATE, £ [y=ax+b] HE&MEEE, &+ [HititE] X5 [OK] #EIT#H A4
HHERE, ARt T ERE R [RE| BN EHIG I EERE, AR TITERE Y, #
[B ] #4+%+ [Hit] B [OK] #, NT®BRENRitE, o (ki) #0F
Fuyy?sk [ET ] et x R4, SFEBFANTERAA PG ENTLE.

CASIO ClassWiz fx-991 CNCW # y=ax+b &M EFE R+,

g XY XXXy Zy—:-ZxZBA

Swye—@or P T :

. n-YxXy —Yx- Yy
V@ -3x2 = (E0)2) (- Ty? - (Ty)?)

7741, CASIO ClassWiz fx-991 CN CW T EUTH FHEFREET BANF R E, #%
[SHIFT] 5 F# [#X ] @T A [Ans] Bl EM KRR E., # [BF] B+ £
BAIRE 13 OK |48, FTLL S HH M EZEH, B EEHFE T RIAXRAEME#EXE]
BUE, THEAMKZANEFRE T LN FEET. & [RE| AT EFNAFHE
MfE, BPFTEMMEEE [OK] 4, %9 [A] 5% [OK] 4, BN T E kA
AFAAFHAENMLE, Mad [RiE] 5% [OK] BT EHEREFEER AR,
FEULH 4 R E T R A

CASIO ClassWiz fx-991 CNCW AT et 2 h B it it H 4 R 2 ARy, [H# 3 KR G
SUHBHTELER, TUNAFFRUEG AT EERFrRRARWE, NTT#%ETSIT
EWHATET Rk f, FxE, X W26-W27 # T E T EM R X R FATEYNE G, ERETU
{21 il CASIO ClassWiz fx-991 CNCW [ B3] HFrR ki it & T R s, Ao, & 41
Al CASIO ClassWiz fx-991 CN CW Frig 7wk, HAZEAXNTHTHELELUBLETLFAN
A, TUH—FHBERITLE.
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TR AR RLETR Gt it M RELEY, 4t BOF| L CASIO ClassWiz fx-991 CN CW & 2| 5y
St E, REFEHEARXREH T ESY, NFLHFARAKTENE. 5FHK:
GUXNE A - HUXNER X

ZitE 1

FItE n

W26. BRI HHZAENALHWKEF, £ 99.9% WEEM AT, fim Xt hm, hs 3t
dhyul 3 rd %8 RTERRETZ. (64)

MR TR TN R TREFR, RARY RN E TR 5 24 518448 B
# (g 5 In 7, KMEXA .

WEbE BRI T W, TUARERTEELE

=1 =1 =1 =1 =1 =1
n n n n
Sxy Z(x - X))y — y)—n'zxiYi_le ZYL
i=1 i=1 i=1 i=1
2 2
R2=( Sy ) _2 g1 SSR _ R
JSxS ' SSR’ SSE 1 -— R?
xxyy 1+ SSE
FeX 2= 2
T TAE A g
fin (hm) hs (dh) ul (rd)
r 0.9679 0.6529 0.9893
F 207.4879 10.4019 641.1659
p = 0.001 o -

[o] KEZEF, [-] AETEZF, TH

RN ERRT FRORERRM, TR AR N OATEFEEHEERENTBRIE,
Bl REZUHFREX L, AMETRBNAEREREERSE T THX, L2 NAFER
REK, RZMAAFREK. B4, A TERMNEFESEIANAATE, KESKE
ZEFEREEFARTHERL AL, HERNEFSRANFTRAKRKKARREELEKRAT
AT F P FIBT B TR AR R BB F BB, 1 UUEA Student ¢ £
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Pi— B

st

t =

REEHE v=n—2 TUHHAELEEZFEAFA -p) LARNEEL V). &t >
t,(v), MHAEL EBEMATA —p) EAEETHRNB RE T ZBEP.. TERAEXT
7 80%, 90%, 95%, 99%, 99.9% FLfTE EM AT L, HovEUE 2 A4 N8 1 F A,

to.1> to.05> to.01> Lo.0010

% 8 9 10 11 12 13 14 15 16
to2 1.397 1383 1.372 1363 1.356 1350 1.345 1341 1.337
to1 1.860 1.833 1.812 1.796 1.782 1.771 1.761 1.753  1.746
to.os 2306 2262 2228 2201 2179 2160 2.145 2131 2.120
to.01 3355 3250 3.169 3.106 3.055 3.012 2977 2947 2921
tooor 5.041 4781 4587 4437 4318 4221 4140 4.073 4.015

W27, BRI FAREF B HWHKE T, £ 80% WEFMAFTL, fin 3t hm, hs 3%

dh Z ERERAEREKKFE. (64
[#°F: Wik R? WM FE kLR, UFHSSEWHEEE,]
A wEEERE W TSR, TUARBRRITEZELE

n n n
SSE+SSR =Y (=907 + ) Gi= )7 = ) (i =7)? =Sy,
i=1 i=1 i=1

R = Sxy” _, SSE_SSR SSR _ Sxy” _ 57
SxxSyy Syy  Syy| Sax Si”
SSE SSESSR 1—-R?__, 1 _2
= = 2 B = <_2 - 1) B
Sex SSR S, R R
¢ = E — B _ a—1
2 a?r1
Br (1 _ \/ﬁ (_2 - 1)
\/n -2 (R2 1) !
fm (hm) hs (dh) ul (rd)
By 0.7150 0.3890 0.9703
t -5.7410 -5.0653 -0.7753
p=20.2 - - °

ul (rd) % R W31 5%

Welch ¢ e Jo ¥ LA THBTRAF AL B REWERE T A HFANHE. EHAEKR
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BEEHNBENANA ne B oy, FREHESANA X 0 g, FUATEZDANA s W sy,

kG
2
sE 5
X—y My Ty
t= v 5
2 2\ 2 52
st 5 &) @)
Ny N Ny y

(X F5E A, EEAR, EHE AW, WITEEZ s, =anl_12?:1(wi—w)20 1 E
A DL 3T CASIO ClassWiz fx-991 CN CW B 45 it it & sh g6 # AT & )

Welch ¢ 423 5 Student ¢+ #3054 ¢ to¥e, & F A0 R0 EEEE#,VHER. EEZE
FHAFA-p) LB REAE t,(0v) BREHE v WEERH. & |t| > t,(v), WHHAFA
RNHHAERE B RENERARELERAT (1-p) L EETRNHE,

W28, BRI EHTERALHWEEFR, £ 99% WEEMEATLE, FHMNEXSK
dh,hs, hm, fs & H 2R EHAERXHBHAEK. (44

R
hm fm dh hs rd ul
|t] 3.1837 2.6129 53977 15189 3.2513 3.3911
v 11.1829 9.8480 8.2735 10.4248 9.5878 10.2929
(v 11 9 8 10 9 10

p=0.01 °

o

[o} o

ul 5 rd % Z 4t W31 2%
(RAATFERIAIR, KA [dh hs, hm, fm], 1878984

KA H (Chowtest) ¥ ItG I WA J T BB LM E T A ESH TR, 1CH ALK
BEAENBEABRELAN ny B ny, SHLAEMIH#TEAEEETNEZZT F0 5 A4
SSE, #2 SSE,, MAHAHEHE FEEHTEMEETWNERZT AN SSEy, NFE

SSE, — (SSE; + SSE,)
2

C =

SSE, + SSE,
(n; +ny) — 4

BRIEFBEHE v=(n—2)+(ny,—2) TUTEAELELEFUATA —p) LW HE
Cy(V)o EC > Cp(v), MHAES R T ZE AT (1 — p) & 714 20 Sr S04 5 B oy M BT A 7 72

SHAE., THREFZTE 80%, 90%, 95%, 99%, 99.9% T it EMHAF b, FovEE
é]\%ljxﬁﬁ%&%]ﬁ]fﬁ(;oz, COI, COOS, Cool, C00010

% 8 9 10 11 12

13 14 15 16
Con 1981 1935 1899 1.870

1.846 1.826 1.809 1.795

1.783
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% 8 9 10 11 12 13 14 15 16
Co1 3.113 3.006 2924 2860 2807 2.763 2.726 2.695 2.668
Coos 4459 4256 4103 3982 3885 3.806 3.739 3.682 3.634
Coo1 8649 8.022 7.559 7206 6927 6.701 6515 6359 6.226

Cooor 18494 16387 14905 13.812 12974 12313 11.779 11.339 10.971

W29, BRI HH R EFRAHEHE S, £ 90% WEEUAKTLE, fin X hm, hs 3¢
dh WREXR, LHRERIAEERFAL. (64)
MR WwREERE W TE R, TUELERRITEELE
SSE = (1 -R?)S,, = (1 —r*)(n-Xy* - (Ty)?)

C:(n1+n2)—4( SSE, B )
2 SSE, + SSE,
fin (hm) hs (dh) ul (rd)
SSE;, 0.7353 8.4247 0.4926
SSEy, 0.01483 0.6097 0.03756
SSEr 0.2391 2.6288 0.2074
SSE,, 0.1387 1.5890 0.09291
SSEy, 0.002797 0.1150 0.007083
SSEr 0.04509 0.4958 0.03912
C 11.3754 9.6084 6.0641
p=0.1 o o o

ul (rd) % R W31 5%

W30. REFTRERAETRBWARER, 2R G EBEE di/hs T2 hm/fm G F R AER
R T LUAE A ) K3 M M R AT R . (2 4

MR BRINEFSH fm 5 hs BARBHERTM, T hm 5§ dh B8R NEIY
W, BUERFSHEFERTY SHEK, UHERYSEFENRERY 54, ATHERA
A Z 5, ATRIT BN 585+ 0 HAFE.

B, fin BV TGN AR 4 BGR, 18 hm (fim) 9B 1R B 1H9 A A AR & T A, 8K fim/hm ¥
DLAL T B I, T hm (fin) B % 7 A & A RBEMENH M, 8477 BAEFS divhs 1
L BE

W31, KRN BT rdul RERB AR THRFTMNEEA RS AR ? FRA LR
GZUHRB RN, ZAMKTELERE, MERHAEH. G 4)
. O LN dAoul HEARBBOUER . (ET rdul #1 Welch t B4 F),
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B AR LR, FERNEFESHAM LGN rdul R EEFHER I,

@ BB ulpd) FEREKXF (BT ul (/d)¥ Student t #3042 R), — % 2t rd/ul
U B I BT 3T, T ul (I TR ARG A — R REWEIHE (ET ul (rd¥
HERAAIRER), BB, Hrd/ul 871 1E A MBI H E H AT
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