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Program Resources

Student Edition

Annotated Teacher’s Edition )
Teaching Resources Book with Color Transparencies
Astronomy Materials Kits

Program Components

Integrated Science Laboratory Manual

Integrated Science Laboratory Manual, Teacher’s Edition
Inquiry Skills Activity Book

Student-Centered Science Activity Books

Program Planning Guide

Guided Reading English Audiotapes

Guided Reading Spanish Audiotapes and Summaries
Product Testing Activities by Consumer Reports™
Event-Based Science Series (NSF funded)

Prentice Hall Interdisciplinary Explorations
Cobblestone, Odyssey, Calliope, and Faces Magazines

Media/Technology

Science Explorer Interactive Student Tutorial CD-ROMs
Odyssey of Discovery CD-ROMs

Resource Pro® (Teaching Resources on CD-ROM)
Assessment Resources CD-ROM with Dial-A-Test®
Internet site at www. science-explorer. phschool. com
Life, Earth, and Physical Science Videodiscs

Life, Earth, and Physical Science Videotapes

Staff Credits

The people who made up the Science Explorer team —representing editorial,editorial
services, design services, field marketing, market research, marketing services, on-
line services/multimedia development, product marketing, production services,
and publishing processes—are listed below. Bold type denotes core team members.

Kristen E. Ball, Barbara A. Bertell, Peter W. Brooks, Christopher R. Brown, Greg
Cantone, Jonathan Cheney, Patrick Finbarr Connolly, Loree Franz, Donald P.
Gagnon, Jr., Paul J. Gagnon, Joel Gendler, Elizabeth Good, Kerri Hoar, Linda D.
Johnson, Katherine M. Kotik, Russ Lappa, Marilyn Leitao, David Lippman, Eve
Melnechuk, Natania Mlawer, Paul W. Murphy, Cindy A. Noftle, Julia F. Osborne,
Caroline M. Power, Suzanne ]. Schineller, Susan W. Tafler, Kira Thaler-Marbit,
Robin L. Santel, Ronald Schachter, Mark Tricca, Diane Walsh, Pearl B. Weinstein,
Beth Norman Winickoff

Activity on page 37 is from Exploring planets in the Classroom, ©Hawaii Space
Grant Consortium. Used with permission.

Copyright ©2000 by Prentice-Hall, Inc., Upper Saddle River, New Jersey 07458.
All rights reserved. No part of this book may be reproduced or transmitted in
any form or by any means, electronic or mechanical, including photocopying,
recording, or by any information storage and retrieval system, without permission
in writing from the publisher. Printed in the United States of America.
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Michael ). Padilla, Ph.D.

Professor

Department of Science Education
University of Georgia

Athens, Georgia

Michael Padilla is a leader in middle school science
education. He has served as an editor and elected officer
for the National Science Teachers Association. He has been
principal investigator of several National Science
Foundation and Eisenhower grants and served as a writer
of the National Science Education Standards.

As lead author of Science Explorer, Mike has inspired
the team in developing a program that meets the needs of
middle grades students, promotes science inquiry, and is
aligned with the National Science Education Standards.

Program Authors
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loannis Miaoulis, Ph.D. Martha Cyr, Ph.D.

Director, Engineering
Educational Outreach
College of Engineering
Tufts University
Medford, Massachusetts

Dean of Engineering
College of Engineering
Tufts University
Medford, Massachusetts

Science Explorer was created in collaboration with the
College of Engmeermg at Tufts University. Tufts has an
extensive engineering outreach program that uses
engineering design and construction to excite and motivate
students and teachers in science and technology education.
Faculty from Tufts University participated . .
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in the development of Science Explorer
chapter projects, reviewed the student books
for content accuracy, and helped coordinate
field testing.
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Book Author

Jay M. Pasachoff, Ph.D.
Professor of Astronomy
Williams College
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Contributing Writers

W. Russell Blake, Ph.D. Thomas R. Wellnitz
Planetarium Director Science Teacher
Plymouth Community Intermediate School The Paideia School
Plymouth, Massachusetts Atlanta, Georgia
Reading Consultant Interdisciplinary Safety Consultants
Bonnie B. Armbruster, Ph.D. Consultant W. H. Breazeale, Ph.D.
Department of (_Zurriculum Heidi Hayes Jacobs, Ed.D, Department of Chemistry
and Instruction Teacher’s College College of Charleston
Universify of Il!inqis Columbia University Charleston, South Carolina
Champaign, Illinois New York, New York Ruth Hathaway, Ph.D.
Hathaway Consulting
Cape Girardeau, Missouri
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Behrouz Abedian, Ph.D.
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Engineering
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Department of Chemical Engineering
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Department of Civil and
Environmental Engineering
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Department of Physics
Fairfield University
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Stanford University
Stanford, California
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Assistant Professor

Davidson College

Davidson, North Carolina

Elizabeth A. De Stasio, Ph.D.
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Lawrence University
Appleton, Wisconsin

John M. Fowler, Ph.D.

Former Director of Special Projects
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Arlington, Virginia

Jonathan Gitlin, M.D.

School of Medicine

Washington University

St. Louis, Missouri
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Department of Health, Human
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Linfield College

McMinnville, Oregon
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Department of Chemical Engineering School of Medicine
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Department of Mechanical Engineering
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Cynthia ). Moore, Ph.D.
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Department of Earth Science
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University of Arizona Department of Biology
Tucson, Arizona Hope College
Greg Hutton Holland, Michigan
Science and Health

Seetha Subramanian
Lexington Community College
University of Kentucky
Lexington, Kentucky

Carl L. Thurman, Ph.D.
Department of Biology
University of Northern lowa

Curriculum Coordinator
School Board of Sarasota County
Sarasota, Florida

Susan K. Jacobson, Ph.D.
Department of Wildlife Ecology
and Conservation

University of Florida Cedar Falls, lowa
Gainesville, Florida Edward D. Walton, Ph.D.
Judy Jernstedt, Ph.D.

Department of Chemistry
Department of Agronomy and Range Science  Galifornia State Polytechnic University
University of California, Davis

Davis, California

John L. Kermond, Ph.D.

Office of Global Programs

National Oceanographic and
Atmospheric Administration

Silver Spring, Maryland

David E. LaHart, Ph.D.

Institute of Science and Public Affairs

Florida State University

Tallahassee, Florida

Joe Leverich, Ph.D.
Department of Biology
St. Louis University

St. Louis, Missouri

Pomona, California

Robert S. Young, Ph.D.

Department of Geosciences and
Natural Resource Management

Western Carolina University

Cullowhee, North Carolina

Edward J. Zaliske, Ph.D.

Department of Biology

Blackburn College

Carlinville, [llinois




e Eseesaetesonnreso e tsoant s e aetntaeeesireNsereeaeeneenelleessseees0eetesseeleaRettesIeteeslsneleseeesereeesIsPIacIivecesssenTrrerene

Stephanie Anderson
Sierra Vista Junior
High School
Canyon Country, California

John W, Anson
Mesa Intermediate School
Palmdale, California

Pamela Arline

Lake Taylor Middle School
Norfolk, Virginia

Lynn Beason

College Station Jr. High School
College Station, Texas
Richard Bothmer

Hollis School District
Hollis, New Hampshire
Jeffrey C. Callister
Newburgh Free Academy
Newburgh, New York

Judy D’Albert

Harvard Day School
Corona Del Mar, California

R R

Nicki Bibbo
Russell Street School
Littleton, Massachusetts

Connie Boone
Fletcher Middle School
Jacksonville Beach, Florida

Rose-Marie Botting
Broward County

School District
Fort Lauderdale, Florida

Colleen Campos
Laredo Middle School
Aurora, Colorado

Elizabeth Chait
W. L. Chenery Middle School
Belmont, Massachusetts

Holly Estes
Hale Middle School
Stow, Massachusetts

Laura Hapgood

Plymouth Community
Intermediate School

Plymouth, Massachusetts

Teacher Reviewers

Betty Scott Dean
Guilford County Schools
McLeansville, North Carolina

Sarah C. Duff
Baltimore City Public Schools
Baltimore, Maryland

Melody Law Ewey
Holmes Junior High School
Davis, California

Sherry L. Fisher

Lake Zurich Middle
School North

Lake Zurich, [llinois

Melissa Gibbons

Fort Worth ISD

Fort Worth, Texas

Debra J. Goodding

Kraemer Middle School

Placentia, California

Jack Grande

Weber Middle School

Port Washington, New York

Steve Hills

Riverside Middle School
Grand Rapids, Michigan
Carol Ann Lionello

Kraemer Middle School
Placentia, California

Jaime A. Morales

Henry T. Gage Middle School
Huntington Park, California
Patsy Partin

Cameron Middle School
Nashville, Tennessee

Deedra H. Robinson
Newport News Public Schools
Newport News, Virginia
Bonnie Scott

Clack Middle School
Abilene, Texas

Activity Field Testers

Sandra M. Harris
Winman Junior High School
Warwick, Rhode Island

Jason Ho
Walter Reed Middle School
Los Angeles, California

Joanne Jackson
Winman Junior High School
Warwick, Rhode Island

MaryF. Lavin

Plymouth Community
Intermediate School

Plymouth, Massachusetts

James MacNeil, Ph.D.
Concord Public Schools
Concord, Massachusetts

Lauren Magruder

St. Michael’s Country
Day School

Newport, Rhode Island

Jeanne Maurand

Glen Urquhart School

Beverly Farms, Massachusetts

Warren Phillips

Plymouth Community
Intermediate School

Plymouth, Massachusetts

Carol Pirtle

Hale Middle School

Stow, Massachusetts

Kathleen M. Poe

Kirby-Smith Middle School

Jacksonville, Florida

Cynthia B. Pope

Ruffner Middle School

Norfolk, Virginia

Anne Scammell

Geneva Middle School

Geneva, New York

Charles M. Sears
Belzer Middle School
Indianapolis, Indiana

Barbara M. Strange
Ferndale Middle School
High Point, North Carolina

Jackie Louise Ulfig

Ford Middle School

Allen, Texas

Kathy Usina

Belzer Middle School
Indianapolis, Indiana

Heidi M. von Oetinger
L’Anse Creuse Public School
Harrison Township, Michigan

Pam Watson
Hill Country Middle School
Austin, Texas

Karen Riley Sievers
Callanan Middle School
Des Moines, lowa

David M. Smith
Howard A. Eyer Middle School
Macungie, Pennsylvania

Derek Strohschneider

Plymouth Community
Intermediate School

Plymouth, Massachusetts

Sallie Teames
Rosemont Middle School
Fort Worth, Texas
Gene Vitale
Parkland Middle School
McHenry, Illinois
Zenovia Young
Meyer Levin Junior

High School (IS 285)
Brooklyn, New York

Jos




SE—F HBR. AIRFIAPE oo 12

B ARZIHBAUHIER e 14
BT ML BRI - 24
‘ I LHEARFEINEI KERITR e 35
HIY HERBERE——HER v 39
:_t Xm% ............................................................... 48
B A APHZR »ovvverrerrrerree 50
BETHT KB e 56
BT O PITER oo 62
HEUQYT  HPFFIR «ovvrrerrrrrrr e 70
BHY BB, IMTEFIGRER - 80
O SN EMFIRGI G MERUASME A ARG e 84
= EE. BRHAFEEH 92
O -l PPRRG BUARK ORI L e 94
B FEBRAYEREE e 103
BT FRAIER e, 112
WY HEHRRBRFURZR oo 117
RN EHIPTER +ove o vnavioe sosse msves 556005 653 598 555,45 §500 o wrn 121
J%mﬁ’ Wgzﬁﬁ ........................................................ 128
S8
H'E*m .................................................................. 134
RRFER —REEE o 134
FIFEBURE v 136
BEEBEGE - oveerreermrrin e 138
BREEERAE oo 140
AZBADBE <o 142
EAEIBFE e 144
BT A: LIS TARATFM oo oeemrrrrriniin e 147
BHBEB . BB e reneovnen cugows o sum s s5wsss 555 455 055 565 555 £3 Smmmons mnammns o 150
BIRE] 1+ coos s e wsie siemsmine siose vt srsres s G108 SITS SIS TSI 45 AR S S e 154




)

FRER
BERY

(REUSNRREH)
W1 RAERTEMEHE o 13
I%ﬁ 2 K"H %fgﬂ .............................. 49
PR3 MEMEE e 93
aExi»
(REINRESHR
lﬂlﬁk l/:}“é\ﬁ[fij\ﬂlgi@i ..................... 14
JIBRRAMAS T oo 24
KR EM TAHERY oo 35
SOANPIIPR 0 27713 1 NIRRT 39
B LR BB IIRIZZ e 50
ERAR R APE e 56
HOER 15 B0 KR SR IEHER oo 62
9[‘?{5’43%* ....................................... 70
EEFRARIAT A oo 80
RERER AT R, 1 A iy oo 84
XM PO AR, o 94
1;\%*#};55_&“1@;;;’”[” ..................... 103
}&“zmmrmE%tﬁ; ..................... 112
CUVT PR G T R 17
ER BRI 121
18 # B BE
(BAlEI4R)
BB voomn 504 o s e A 08,50 w i s e wies scnns 15
BIFERERL oo 28
PR e vomie s s e iy SRS HS 5.0 s 1w 43
SBIPRIIE «vvoes wmomnn vosis ooy s sy SRR S S5 i 65
) R RS ——— 85
HEWE oo s s 5 S s 2mai ne e e e ne 100
FEB e e ommwmsmiswmimnts v 63 5555 S50 7200 mmninnn 114

%@

W — i
(BERERNNE SR

BII G vommeeman e s v cvmmvi e s v s v 37
G ] e owmersorsinans cwsn e cwnmssmassmsags swgs g3 4w 33
AEPY A BH I F- evveemeee e 58
TR o s s 54 40 52 508 TR S5 Y 68
BRI oovenmvosnnsii oo s sroe sz e v 73
B HLE TR <o 96
FHRMYTEIE «ovoevommmne vemmnenae vomies v svussesens 108
HEMEL R «ovovvrrreemmsmmammrieinee e 119

RRETEE

(REREER)
B PEIE I e 22

BT I FIHT e 30

L6 RPN REMERE v 78
ISR BIRMIA BT ovvvverreereemrreianns 110
b N S
FTOUBIE SRR v rremneenn, e 101

9000600000000 000000000000000000000

ETRRR

HM¥5m%

ﬁé“iﬁ"lffi‘JJﬂtDJ ....................................... 16
FRACH LB e 98
HMySite

KAHREE L oo 88
Wi e e 102
B o=

WORTHE o ovovreenrimrceinnnirineisis venranes 18
FEBEIL oo oo smsmamascmns e v wirve vuve s awesmwsminegs i 25
HAAIER v, 41
TR o 66
BHEER 75
BRI e 107

Jeon




}\ RICHEKBYE - Fo At =M 2 5] bW s
MR R TR Z T - - BB R H K 3%
K e LRI R 22, TR Bk 24 2002 B bk i R & T o (il
b, A T EIRAHIMRI AR, Ml 17 201 B
K, RRAELYE - 58 At 2 BRIk 2 5 ik L
KX GRIEHN - B0 - TR ATERRE, {112 % AB4E, i
KIBERIE KT K H .
AR 7 b, MRS Bt -
T H AP LRSS TR T, JRArE Ak
KRR T B THE. (CABYL, L9 A 51 VR B
MR A AN LSRN KW & Ay . X —f
ERERATH T, OPEEEE. MYREH T 20
2l 8O SE A I “HRkiTH 15 Fn “hRkfT& 25 Hr
A8 TORATAR Jr, FAEFHX R A A AR 7 X s AL
R, SRR ERBNTT R SRR B R S H A

2k - miet

b & B AN K B RIR
%, BRAMRERE TX
E. sEmFERE TN
BB R EYEE,
REEREETRFE
AXF, RERERGE
RISE K TAE,



Seik - Bl —Rix

B IR - B IE/EAIIAY A KB £
I RER 2 AN KR, BR—A
W KR LA gk amwe A4l
BRI . SRR A 1R ik - &
PHEEREAE 1992 4R ik RBLIX LK
Ry, HRITREEREXAHf
BROK R KM, XA BRBR A H G
e FERFH M AL 30000 K
th g K2 ATk, SRR
XS REFRA/NE TR, (EH]
Hadirf, B SRS ke
k., FEEIKPHEE. KPHAIRSE
ARy ATk YR F 0

8] x4 1284 FIREITP 0GB

T AHBNRE, AN, A8k
ERTEEZZ, Wik L2 Binth
WF, RELAH L Xth, BKL
MELKMELEH 4otk 69472 Fais £
K, A AHE LR R AR LT,
ELTHRATE—HE) #FREH
MASTETREGIMNA —B 8 2,
ER—EEHARRL, LALL
HIRMGRIK, AALBRER, &
&L, BAmE T,

18] 178 £ o5 2 IF 44 20 0] 45 % 2

B AMATX S HAARA LA
AP & LW, EAFEKMR— R
&, REHFEhAMLBAEL Y, 5
AR A ME L4 M &, KE,
R LA E K KA AMA KT, 1k
BLBA—FPHE—ANHEEE,

| x2(L), 18
(B), BEE(T)
| 2 iRTESF

EAHEHARANEEN R
A——R T A AR &AM
HATA 6 R LR —A KR,
BT VAAR & 18 2 89 £ A% vk K
{164 2,3,

1) — 2 tfta ik 55 A2 A, ff
BT AL

B AMaAam A . KA 1987 F 42
BBA, 5%E, BPAEI2E, KN
ERT F—MNEh, £4, KNty
RARE R R RRENTEA 6
Bio Bk, MNP TIHNBAE, KE
FEEEAT AN T E — KB R
—AREHBE, N TEADNH,
R A PN R, AELX3HEBH
Y, REAM—HMT 2K A
2R



XX A B o B2 AK A,
FERROKER & nstjodx M2 A LM
ﬁii@ﬂwm £ BANLRILY, BF
R —BAKERGHFE MK
HNA1992 55—k KR
Tk, HE RN OB AN
PaBE AT 560 MK
o R F R KT R 8

2
3 o

FFAHFAT KRR B —8S, HPFFS1T
BoBEARAAYE. AFEEPHXEEDIRNK

FRIRIZ. REEMPEE—TMHRMBITERRS
¥m.t.

PR

[Q) A7 R

E 2wy, AMLMEH, A2EB
# AT R &Y B R R AR ST 6, AT AR
RERERE— 5 KNELR—A
EHEE, EEREGLE, 2R
REEHE, ALRE, AMATW
BURT WL Kol % 4K 4267 £ & 69.LTA L
A, B A—TF R, KNAFRL
W — AN, A RiEH XD
6 % AL AR 8 E A




[B) 4 — k%M. #FFLELEKSY

SHE. NG AL &G Zﬁig DI Y
§ é&"ﬂ—]giﬂ-é’ 6ii,li, %%Xj_i—t \4

X—EREFTHE, H— KA K, IR BHRT W2 S b — gy — 5
AMAT LB TET ANELA ﬁﬂﬁm%ﬁTmM#Eiﬁ_zﬁ&§
ML KR R, 42 R A 4 %ﬁﬁwﬁmﬁwm,ﬁgﬁmxxﬁﬁ

B RGBE RIS KT £ Kk KKy %éémﬁm%nmﬁﬁ,ﬁ§ﬁ,mﬁ

MAERRANRAE—NAATT  HTER. B R
REAZEBFOF ANEALE L mﬁ%h&ﬁ&?ﬁu&—i_gﬁﬁﬂ’

A, L D E il T — AN 7R 8900 MERE K Thg9
A K 5,

AKX —AMBEFiE, A5
TXEER., SHRET —AR X,
ARTANEA RS A &HE . kit
BERKXAHR o B TRE R
THIHEE, RAKAT Ik
BELANAEH, RAEZ—
KT A&,

xEE L ]

KE
B

Je 1l




> ¢ 000 &2

3

K EAtASERRX AR EHETH KER B IIERN
MEE HEREY B %l K&
HH — “BR” AN
ENENERER




P %z g

‘;t%%zgﬁA®%§W!@%WR%EH%EH%%EL#%%E@
L—zfﬂﬁiﬁﬂ%ﬂ@ﬁﬁ%% BRINRIREER TMIER FFHie, TRELAR K
K%%%ﬁ%ﬁ%TCﬁﬂ%%@%ﬁ%ﬁ—%ﬁ%%ﬁ@.E~¢%ﬁ
%ﬁﬁi.ﬁﬂU%ﬂﬁ%ﬁﬁﬁﬂﬁa
EB~%E.W%¥%%%§‘HﬁM
ﬁﬁ@¢,ﬁm5%ﬂ%w%ﬁﬁﬁi
%ﬁﬁﬁ&W%ZEQEQ
BEMUHXER,
REBHE #Bg—1 58,
RXNEE, rEE.
0@%%?@@%#&?&%5@%5&%&%&?
~OW%W%WW¥ﬁ%ﬁ§ﬁmo
Oﬁm-&mé,ﬁﬁﬂu%%ﬁWEﬁﬁﬁW
HEEETH =,
REEE TEFF46 30 B, FESH—EAUN i, FRMNREE R T
WWWE%WW@,%Eﬂ%ﬁﬁ%ﬁQWEE,@&E%%%E@.#
R FHRIE R 1@~Tﬁ9€£§ﬂ@i§%%ﬂﬁf@'f§ﬁﬂﬁﬁ§éa W’@HLXEE&%E%@%H ST
/R - KKEE <P ERm g,

BE 11571 BBk ﬁﬁﬁg E$3$%W§m@w,
HiE k1T “BHe

e AR, i%?’i‘lx)l?%/l\mf%ﬁ’éi&fi
LbiE S R 3E AR & e s . Sz ER B 44
B B MR A %—wE?&ﬁﬂﬁ-ﬂ¢~%@$$§%w
Bi i 4 7
KA BINES gumnm BRI A B8,
E=HEI guRi Mfﬁ%@@fﬂﬂ@?ﬁﬁ-‘é@éﬂo

=r

LSt ?EJZ—EB’\JEEEE(%'ME), RAX=z. |E

PNCEE SO EE S X —
ERHAE. LM 2 37457

L4:ES NG 3 REMAR=%> g

FREM B ROFERIE 2 PHNE. Ex

B T4,

R R FE (T B fa

HITIX MR T2, AT IR 5E A%

HC#WIA—TAskp 5

- EIRBR MR B s

HRELATLERFE
B ERA R
iRREE

ZEE=
TAR




Q‘CTI%

O k=i

B
BT HRNKE | EREEERRT | XY EXMBIRER -, BEE/ B
RRT 1 X7 REHARMRERRRY 1 £HRER?

RIEIE®

® ST ASHT KRR
2

& LA ASBT R L

B GEER?

BT EURIEiE AT,
KT — FA i fE T
KHER. BRAHREN
FHFE—kFE BIGHE
BRI 5 T 2018
&

14017

...O..............Q...

ik LA 2B A XFIRE ,

1. B—MRAMNBNBIERE-KEFHPR, X
. EEEITAY | KTANEDHE— RN, K
fEsthER.

2. BEEFME, EMBLTHH, BB THIRUEBLR

DB MEIRSRERIT LR

3. EHMERMULIELIRATANNE, KAT S HHEG IR
1B CTATARRGOUERSMN, Boika
R, TARRR2EN, BRRRER.

-Ei%&%ﬁ%QWﬁM%M$~&%EEN%&,@
AJLTAELIA, A TR RE RIS AL A bR i A i e 1
— HJE BRI HEAGR A CA Tk 507 0 13 1 26 Bk L o
FERCT s I, SRR SEAE RIS A 25 12 2R3 & - K
ZITEATTRI 300048, AMTEEE P 4EHk Ptk 2 8T, 1
SMRBESE N B ZED, BRARLEH

I LB A R A 4R T AR T2 W IV

B —



%

XF0E

HIRB AR R AR R A Z —. 5 FH i A
B R AR AN F R S0 (astronomy).,

HORPHMA B R 2, I HAE R KBRS0, &
ORI R MR ENBITHT THI . IR R ALFR
AR IR, KPR A SERLR S A0 . sk, 2 RTLA
KFHFIA TR L&RiEsh, EEREAMER - ffrses
ERIH A E ¥

B GO A AL R — 45 B AR 25 M i oy
(axis). SAMAIALIR A o] SRATALAR B DR ZS g — 5. bk
LR e 5 P ) % (rotation) . R |1 A5 S0 R
/NI 1600 Tk, KL HH SR IBHRILL A AL T X
.

WHEGHMEAR SR TAXMBR. MibkiKY
¥, RMBLARILTR, MPafssh, Bk % AR - -
IR F K . S HEBRAREE I /R F1 56, KPS PEIT, PO
BRI FSRRIT B PHAO—T, PRSk, ARJILBER T B,

shEkLetb il F % | T 24 . AT RS, 1 RRn
AR 24 /N — A IEFRBE R 1 K

QF BIRER T Lutbih [0, BB RIS, AR
RIS 5 — A RAKIBEE R 23§ (revolution) . HEEREE A ]
D AR L. HIERGEE K BH A BRI i MIBGE T
PUIE (orbit). HiERZEE KFLSHMEIES L A ETEW
B, o —A 1R

o B~ U2 AR BB ER TR

1-1 IR B RME KA L

EFR#E HRAR]FRIE4L?
HERNEE 1 BFRIEF A

BiH K RE

i

BEREAR P
EHNEER 30 FX/
B, BAIS ST S
DFR? UNER? 1X
2 14EmR?

Je1s



