Mc

Education

an Integrated Approach to Forces and Kinematics
(Fourth Edition )

YA tE2 QR L7 SR )
(B RAR - RBEAAR )
(EZ. EMEFTIIERN )

T EREEE  (Alan Giambattista) (EERAZE)
(£) NE =R HEEFH (Betty McCarthy Richardson) (BER/RAZE) =
B4F C. #&EFR  (Robert C. Richardson)

XK B

LT A AR

CHINA MACHINE PRES




Tﬁlﬂéd W R HCE N A s L 2Ok

MR F
&2 (. KHPSERYE)

(o SCUE I - D5t B e Ahic )
SN B Y/ R A ni )
College Physics: Volume 2
With an Integrated Approach to Forces and Kinematics

( Fourth Edition )

LA - EAS Y C Alan Giambattista ) (B 23 70K77)
CJ2) DU - & 8 - P % ( Betty McCarthy Richardson ) ( 43/ Ky
WA C PP % ( Robert C. Richardson ) ( BEZS 750 Koy

AR N i



Alan Giambattista, Betty McCarthy Richardson, Robert C. Richardson

College Physics Volume 2: With an Integrated Approach to Forces and Kinematics
ISBN 978-0-07-743783-1

Copyright © 2012 by McGraw-Hill Education.

All Rights reserved. No part of this publication may be reproduced or transmitted in any form or by any means, electronic
or mechanical. including without limitation photocopying, recording, taping, or any database, information or retrieval

system, without the prior written permission of the publisher.

This authorized English Adaptation is jointly published by McGraw—Hill Education (Asia) and China Machine Press. This

edition is authorized for sale in the People” s Republic of China only, excluding Hong Kong, Macao SAR and Taiwan.
Copyright © 2013 by The McGraw-Hill Asia Holdings (Singapore) PTE. LTD and China Machine Press.

AL AT o RGNS BTGV AL, XA SR O TART 30 S ASTE AT Ay 2l i 46 4 1 e A% 49%
AR TR, S, 60, sl TP | (5 BT n 24
AFALIE SRR R 2246 955 IR I ) B0 HRRZS ST FILBE Tl tl R AR M, AR A 28 B2 4T
{UBRAE B N RILFESE Y ( ARSI TEIS . B AT X M B ) B9,
WA @ 2013 248 555 /R (MM ) #F MU TS5 HUR Tl ek A

AR A4 MeGraw-Hill Education2 R BT HUARES, Johrss & A4

AL ATRRRUR E RS R LS 01-2013-0178

EHBEMM&EB (CIP) #iE

YRR 452 (R . Br SRR ) | BESCRL . TR A AN 2 L A b
( Giambattista, A.) , FEAF (Richardson, B. M.) , FI##% ( Richardson, R. C.)
Fi X Jes. —bat: AU AL, 2013.5

BE2E | AEYELaE

ISBN 978-7-111-41991-4

[.O%- 1. O Q@ @x-- . DY
IV.Do4

i A — B

i FE RS BT AR CIPEUARAZ 7 (2013 ) 450623994

HUAE Tolk B CAbstnli |7 k#5225 I 45100037 )
RIS Sk eE FEEE: keE (TIE-
PTRASRT. 2 B Bl ik B

TR b W

A6 3 XUE BRI EN A

20134E 9 HEE | & | KEPRI

210mm x 275mm + 30.25 EAFK + 12 # W - 847 FF

FrMESSE : ISBN 978-7-111-41991-4

SEM: 69.00 &

JUBAAS, Ay ol 8150, o, B4kt & TR

L5 R 55 W 245 I 55

LR S5 i . (010) 88361066 HAA : htip://www.cmpedu.com
B — #K: (010) 68326294 HLTEM: hitp://www.cmpbook.com
WOE — . (010) 88379649 HLT E . hitp://weibo.com/cmp1952
BEHE WAL (010) 88379203  HEFTBIhIRE AR



»

Kb R AR 75 B H

& B (AHKESAF)

FEZRH
PRt
TG
PNEERE
5 A 1T
Rl

ik
R
e A
W St
i

T REE
ifi i3 ¥
RO
BT ]
B

Hig42
ST Fay
e
PR

JE‘Z% 1%]\

ey o)
ik R
Rl Ty
v et
BRI

s
=28
Al
Bk
EES



th iz e ]

W& K EIMAWTO,  [E BRI Y55 SOk EN i [ B ) 5950 - 9cbe Al atie AA Ise4 . BE s
Fro T INPRE SR BA EPRSES S B R ACFROAR A, IR EH B SRR, EEEFHLG T &5
B RO RAGEHC: . SO B ECOR . LA L, BB Tl A B ZedE 1 T FR 91 5 B A1
{105 € I NI R 3T S =R e o /AR 2 1 SN D W€ | AN NN S 8 2 R a8 S T I R 4

I BEESMETS BRREM , A ZRAF B AR S HUT R St SR EOSUE Ry (W] I, F ARG | HE T ek
Her BARMBEF Tk, XSS TR F O T, s E sl S PR AR 0y, TR IR e S8 A R
PG EPREH, RSB B S ER] .

N TSRO B 5 B T A, HUBRCTM 1 RO AR 53 B S7. 1 e 28 24 e SREE IS0 [ b e e 00 75 280bA o o 25 Bt
23 o IR GO SRR B T IR A BT AT, X5 EF RO 4R 1 TV 2 ARt W, T
X B — A B HE R S RRBR — B P, KRR I, BB A B BTk DARBURE e, L
ST 5 1) DS b B PV 3 [ 2 A R M A R ST S . RS R TAE D, g B A A 4 G 30 I s A
FIRREIR R A BLEFNEOR, WIS BB A RO 1 Je b e . B R 0GRl i 25 s R
MR GENE A FHE

KBRS, BT BN s FCHERE 20 % B A T, IR 25 S A M SR HCE T, 28I
PRGNS I 7528 AU A AR HBOM I Bt BB LA L, ST TS s A 07 A I 55

BIUBRC Tl Rt



G i

College Physics (554h ) H3EEFEAS/RK ¥ (Cornell University ) fAlan Giambattista, Betty McCarthy
Richardson F1 19964347 DL /R HI*2 45 F=Robert C. Richardson = A& %, T20124FH R, 7EXE, ZBHEL
(AL EC: TR IR b, NS T 2 FE R He.

REFP B m T B fRSCRFE AR A IR R, W RPN EE, HIsRREK, MR
ERWEZH, IFH S REMEREMRBEREEG. F R, AR RS A5 S A0 Y i g
AT, M ITE R A R 2 2 AR B N Xt T A SRR R RAFR A . BFFTRE 1 B4R & AR 2 1 3
WAL AT, A2 A IR AR . (R, TR AR Re S, R 2 A B R B
FEMERER | HERINAME. X — SR AEE PR L5 7Y Z M E RO &, 208K, 7%
e T )RR 1 — A o S —— B 9T . 15 BRIl 2k 2 o) KRR B 4k 56 [ 7
HAEWRN—DELET M, BARE2EA R AR | BESRT i, SR AR R A EEAIAR,
P R SEBRIB BRI RE 77, JFMER AR b 027 2 R AT A R 24 . WF5E R TAE.

College Physics (554M0) SURTEXFERITE 5t P2l iz BT REYHMEFIRABUR, 2 H AR
TP AR E LS. B RSk #1051 ( Chapter Opener ) . RN H 2 HALA A | BHrPHE
JEE S NEMA LG | A8 H GRS TR 505 . PAE AR 2 S R FHSE B %, AR A s
VET7 ARG LM IR B S5 3R 2 02 2T 2GR O 135 Bl 27 38 R 2 2 R~ B, SE il =T v
AUIME, VEETEE TP AR E s T B, 2B B gl A . Blan. #EMEs/ N, Al
A2 AR CE TRGIMERT H , AR B S SRR SR, B B A S ILE AR, AR, A, EE A E
PRX i U RE ) AN X IR % SN S, 200 v R (0 R o R e . AR RIS =0 A . 7 i AR S
e, mEE AR BOR AT S R R, RS AR IR R, BR ik TiHE . Eobth R
AT ) 8 R =28, JBE B ( Conceptual Questions ) , £ ( Multiple-Choice Questions ) FIit&., K
THC A C 2 7E 52 [ m A PR o (il FH 0 IR A A8 RO R T, BE R LT IRE O R A A A
( Clicker ) ZmdEfR B H , L LR ENTOR . BREm MRS, Fos2 &k Ed Rl
WL, AR AENRTRE /N B ZR 2T S/ ( Collaborative Problems ) 12754581 ( Comprehensive Problems ) —
K, DMRUEAS [FZKSE B 7 AR AR 48 A 2 B BE AR RE S SR B (2R > B H . o8 T4 B2 A 2R A R A H R 5
KT TR HI, HAM R s BB SRIMCATEL . il AR, S22 B & X T2
AR RREYOCTE | AR RN B R S S ROR AT % D) L il X AR, MR A 2E A PR T R
RUOERRRE, R B R AT, R R B

NS P SN (EE DO B 7/B Y VRN ot E 7/ B W R AN ITAUAE o o8 2 O B € 71 7 e/ B L Rar I 7/BE L=t N (e A |
W AR RE RS o S i, T e E B O A S | AR Y A S s B, 2R R
1€ L. Bl st T LA, VR TR i shNIR R e shah g &, ik BB 5] AR shitte i
BAYEM AL, AR5 BRA T A E SOFE T . TENELHE L, fEEE LT X0, KBE2r
R T A A AR . Rl . BEoE . ks Ml | HhERRLY: . RIRRAIGE e . dEsse . i
SIS ARZ TN o Ban . FHAE &P E e A% B BRER = B2 ;. JHIRCIm B A B4 22 T A0 T AR AL

) MCAT & HFEA R 2 B sl 9 84N B B 7 A5 AU O BRMEF R, P 35 AP S



VI EEEIE

B PFRE I R M A A TR T R AN T )2 SZ 3h 77 1 5 G A 5 VRS A D A A D 4 5 St B e Y
o, CDA: bl sk 2 I B . S TP EAEAY) . A Bk Al H R A 16 R A R I S B2
PR — A2 8 FEE TSI 17 F S 81 1) 2 A JR T 0B T 1 i AR R RIACK B B AR, fi
AR B A B AL W Y [ S W B2 (R ik g o X TR & ZHIEII R X, MEE Mg oy T, JOF
TR A JE R LR, 5154 A Qe A uEm .

BILZATDIE, ERANE RS & FHELA RS R, TERNTREEM MBS E R
br, XANEEE . mIEYEBESI . SRR GRBE G T~ A o > i R A o] R A9 56 b 3K
| A2 ) R ) O B 3 1 (B 1 S 1) SR B AN A

AR E B R E PR AEA, KR % ESMEE 0 BB, RZHK Tk et 2 $E, X
JEBHEAT T . RIS B AR CHEOTP T, BRSO AR B R AR, SGE B E A Y B R AR A
BeERra, HSREAAESERAAVCHC . R E A e B IR BCE AR, EM R I A . X
TREDZA, PRRMER, WRER GRMEEHIRXERNE) ZERERLENE, FAETEEARFER
EAHZ T R AR SKEPARRET, YHARMERE, BT E R AWM R
RS TR EEMBAR . A 7 ARIERIR R B AR Bk, M0 3 R R Y BB oA A Y 55
P, oo fe B9 2O I 25 1 06 Hh 8 — SE BRI IR L FRE S AT e R B BEE 2R AR R A B LA
2150% 1 252 ERULDG2E N 2, L RIERAD T 24020%. J8 1 5 2R Bk, R AR A, Bl hit
P T IR A A ARIEAE LI, MERRARRL T SCHT, DASREEE . o /a A5 o] AR R B e sOuG i
DRERIERT , xS i AN S EER BN 1A S5 M A

A RIS AR TIER R AR AR EERE . S E RIS R . PR R U R RS L bt
i K2 30 R R B A A AL S B TR B B i 2 BB TCRA S B, FEME—IF RO B A TR Y
R AAh, BT AR ATEIR UG A5 AR 48 T A BEA -5 S HF

W ZR AN T e 0 S 2 Z Ak B S 5 R DL AT

X1)Jk e
20134F3 A Fdtat Hoek



2r. v
0l ~

College Physics—BHI T PI-E I = R e, w5 B A B AR L J7 I 807 JL. FRATE MR

SCER JE17 o0

o [ EA N A HABIRREFIASK T A b U 25 S AR W AL
o RPN E AR T H

o KR E AR iR A Y . RIRTZ A R A Tk
TEfA 4B EM R b, A28 ik HAREIC T 0

B4R Z AL

JEA A AT — LB, (H 2l T 50 = MO BN A2 AT DA B4 i TR R s 5, A fd

FATAWTE MBS (PHR ) Tk SEARUIT Y — L f T B AL T

oy Il Ak TREMTIEAEF T L S A S TARRYIR R, SBANGE S H PR m 17 111e W R AEY)

BEFEBN A, 120 EFR I8, 1040 & TR BE 7y i i TR SCEHE

KT A AR R Py AR AR Y R TR N A

TERGIMR | 2> R I A H i 1 89N HEF AL

B TSR, A A B 2 AL TR, KA T A A B

HEAIE T —E81EE, Mttt/ NGRS,

PrAINGE TR, LT T u%iMk%#A%mA&ﬁﬁ%uﬁwAwiﬁwﬁ

E Yo I3 IR 37 517 W E A = < S ol e o WVEN AN 2 10— FR P EAME S T AR

zxﬁ%%%,EI%%M@&z%%%%%jﬁEMﬁ

. uﬁm$$%kﬁﬁ%ﬁmw#AEi,u@ﬁﬁ%ﬂ%Lﬁﬁ.ﬂ&?ﬂM%ﬁo

o T THERMABZMIEFEHGELL P& (Clicker) 7 Fric. MBS EH8 HA SR ITEER
DA R P 107 28 A A7 A 1y~ ST R 2

AR LE ST

SR PR Ol SN

2 2. UMW YR A AR I, WIS S A e IR T T
WU . SRS B T AR FIZ D3R BN T —AsERE LI A= s g i
BIESRA Jigmsfe, JCigtt AR RAE T L, BHEARFEIR A sk ) .

I ARHIIA TizaiE, JF s A BRI, SRS R IS R A R A A A T S Bl
firReiz sl

© MRS 7R IR i K



VIII A=

il

4. 5T eiriiEahE, fEHARGR I (BRGSO ) Za7, #dsshE, sIASmszg), 8
4N T AR, Xtg (5113 ) AR LA SRANE MR T T U

I AN TR LA, UL Al ik AN R A U ik (BER RS S e A ) o BN fRT BRI B
WL T A 4B TRREE TR I faE” o AT b 2l T RB R T

BTE BEAE TGO SR

BNE  THE TS EREE T R AR FURSZ IS . ik T ORI 25 A

128 PR T TSRSl T AR R e . S E A T CAEAXTIS ) 2 AL
S7, SR T I T I TR AR X R L N TG 2 N R R A

16, 173 1N 7 XK . DNAFIEE A B SR8 o VB T A6 by SR far [B) A AR ELAEF , ZAss Al
S ] LRI R O (R NN B S A e, 16 FE R A T DG THRER HLIK A1 ie

SEI8EE N5 T ZK A e BE R R L ann] si ZL AR T 25 IR BE R 1 HE

198 A FE AR EIEW, JF5IA TS 2 SR AT FIRBER N . T IR E e a8 A S Y i R
T

20 KA T OFHLUERER A (AL, K BRI A R N AR B T OB M L

228 L UE IR REDE O AEAE, ULEH LI RN ELSERY I SN AR MRS 1A s X TR
FIREIER A TTRR . AR B A0 & 1 X ShA B 20 7 DL R 0 A 55 5 R B A ROy hie, Rt T
s i TAEIELA URA

8258 ik 7O T WK A 22 A0S

5297 AT HABBI A BORTEREAE, Bln. BRFAS . WeAS. THE 720114 H ARG A
A S A% L S

SE30EE  WIHIBGA T K A Higes Y -
A B T MO N AW RS L, IEEIHMceGraw-HillF B CREA

g A
SN O i=aon

A A RS 1R R AN FRAT PR LT R RRAS IR A A Tl 2 D BEIR, 7E A SRR FE
XA T TR, AR, 7S I T N O, HIr B R S B R I P R R O .
ARSI, FORALEEARE, o DR ETOR, XA E S A R PR, YRR, 45 oA BT )
FEECF KB 2T UFR N Tl A s, LIS A DX 5 XA s 1 B A

BRI FTT A

I FURAR () — )2 3 R DR M A R 2 ) W B A — R R B B 07 B R sl O AR i
REJT. FROTER I AU A ABAZ M EARY BB ST LT Z T 2R 5. WREFEIRE SR
W A ANHE A Sht AR A E S M R, RS IER , FAA AL EREN]. BATRRG REHX
TR, BT IR AN A R ECF TAE, KSR S5 o s e e —E . X “#Eii” wor
A By A T R T A R G AR AT R AR RE AN L N LS TR P AR
B, MERGRSTR, LLRAS EJ  ARHETR  SES BRI e Ay 2 A B A A R o i A A BB )
Ple

B MBS
X T E PSR P, RSB AT R A, A RA N, A BT ERTEN



RIS IX

il

SR, DL—MaEIER M T I AEAT. SRR FEEIERA . BerEf AR B 189 E=X
PR, 5F LR . AR EE CREEM L, XFRAE TR ARG ARBEE,
HR SIS

Bl . 7ESESFEh, JEIXFEEhBh RN ARG | T EE SR MO . Ak T ABRAR e WA LA
eahahee, WA LR FEZES. OS2 MR S EE F— DX T BT AR H A [ py it (A
) RFXEAR, MAE X RXA X &R A A AR, — B4 T A SR E L5
W, AR R atE A R ) S A R Bl i o 12 20 A 1 AR HE RS

FAT Mk T H ey ARSI A K . SRR P RA X EANARBETHES, RNTEL A ERN A
SO A FRYERE IS UE, BN 9.9 rh g AR I E N, Gl AR ETE R A RE T, IEIAR RS
B R R 25 BE H . SRS BT T AAVIALS AR 4K T BE L CITAS AR BRI AR RE 5212 1Y)
S RIEEE ) -

[FRE, FRATAZBLANRAS UL B 007 B SRS R B R B 135, AR A 2 SCOX 27 A R AT KB
B, WAREMW, Hit, RIEHEZE S BEes | A T4 mEfE, (A4 B ) e Pikis stk s anfay 22
fb. XHE, UIATE X Tidshefda, AT s e e L2 )5, (8 n] e b A e fd L kB
QTR AR IIE Bl . TEN GHEGE IS . DX R EL ATl FH A PR BT, FRATTRR B RO A I A a7 T
i

BIFTRIAREER

VE LS B EF R — 5, AREMIENAAL S AL — SR A TN, Bl B LN
RN S GBS NI, fEARZM b, $2~4mi EHE ) 54 WEsER. BFEE R
TR ERE NS S T HAESE3 . 435 A

SRR G IA S FNA T S T P AR THESAELR AR EE — e AT A O AR B P D A
M—FF R R R (B2 ) o J B E UL FHAE K o p A —— 4 A S Rl e VR I, BN TRV AL
REHHE 5 1 LA KR E . #6517 A HE S 244 A B Fe AR B[R]k & e — S OCEL e, A
FEATZ N0, YEZ T, RREmZRE 1 (TEmt S TR 8 ) o XENERY KL
RIS, AR K. ;

KX R — MR, s ARE D, BRGNS B A S R e T . A
bt WIT i 2 A SR A TR MELACE OIS, FRATTEL A I W B A R R 2, HEBRELRE RIS A
HE A R HEEN

SEITLURNIFG . MRERT— K LA AR E, Wi afrizsh? A mes e @ T Som
HERRNL, Jf s shFemdt T4 s she P NE ., FAENE&d TRE, HWKA LERZEhF
VIR (—# 56 T4z 8, 5—BXT 4ef—=4ki235)) . BEXHTYEn HLkEsh, Wi TIERR
Gi—MREFRE. Bl IROUFMHLIX S TR B SR NIRFEFRR, RMEYRTGTRTEEZLEZE3),
LS “v,=-5Sm/s” , MHAE “v=-5m/s” . A THECEAERG, JUEE R . 70 R &5 7 T i
I RIXE R 2FE NBOE D T .

IR T EE3mEhaiiE sl (B T MmATEshE® ) s . AEPIFZEEMS B ki EEshEsS
YER B ER R . Aok Ak s i ST fe s s o B O AR B RE, BIansz J1ombr, 1EZ 143l

EATET T — A EE RO —— S R RS BLUMAT 7 3R AT TR N B A SE S —— R AR T 2
R A=A e . BRAR R AARIE SE D — AN LSO BRI S A e, XBE R BR T T ) Z A Al
Yynl gz mg . A1 Emil— A A, XFURY AR T B RO BT, WA R YR R —
ST RGN (HR ) BIZ,



X R=

B AR HIBIERE

FRAIREF T 55 L XM, TSR B AR TE Sl 5 — X —THE N IR =, DEmiE 5 E. &
1A B2 A e AR D e o AR B, JE AT KA, Rinhm 2O, 7o 7 RER R e ) TR
foreng . FATEGLZA AAE . AT LS XA 2P

S FRATIA 5 EEW R Y BRR TR S HA K, (EURIRA TS 1 R T A AL 20 . MEREAY . ASH) T2
PR ARTE . . AT “mo " XA, W ER AN 2 SECE A2 1A L
AIM—AMBAEE CELGT o WA, BAOMEM AR R T X R TT, PO T Ok
B BIULE, EA A TR XS A B R HRE

FRIERRME

EE R ARETERE, e THUNA R4, NEMRAKE S B EE ST, PIAES VEF e ED R X —
MR R, FRATE I H TS IR R IR AU ERf . LaurelTech ( DiacriTech f9—N#Bi7 ) B9Kurt Norlin, 757 #ii
17 TIEFER A, AR A TR P35 M A S B, JEXHRG A R RIS T T DM RIfd O, DARIIE SO
R AR A IEME .

ARBEHRES FRUET TN, DIEIEHRP AF5R . S5 R, > B R AE TR HEMUS H Feller
Math & Science K2 T ikE . ffa—ERA TF Pk 5 > g AT 1738 XU .

RHFEMRFTLR

RRIBIERAN T i

i S S B AR AR A b . TRATAE o A X B R T LA . B B i R S A A Y
A THEE M AR LE T Il . (R, ARSI LA S48 A B —— b i R e BRI R i i, R
RER IS OB e o3k . TR B SRR I BB R, 2B AT 2 AT A LI VE RN ST HE S . i)
R LA E et B, BRI B ANIE B R SRR A v B

W RS EAMIRRIRZ T, FRATER T RE I YIS S TSR X AN U B RO S . SR
TR B 2 A SR A T 0 LA A A BT SEUAR . R AT e B BT R B 7 17 33 L o B T AT A i B
i, fERM e E AT 07 S H AGRTH A THA%R a5 BRES7EME H A Bt
S JURMARE 0TS, TR R T B R TRT AT A7 A 2 i s P P T LA B e b 7
7 EAEAERLSE MY AR, FEREBIIAN T RUE A7 AT ARSI R 4 RAEHET
LRSS, A A A RO AR '

M TR H IR . RS R A R, R B A B A i ) S P B
V. FoAT 1A R A IR BB A T R, TN XREREER) . B RE AR 7 .

e BT SRR R A SRR RS H R, AR BIEERLL e SRR, S Ui
S osE FBURGIT, SOAMIA R, RASH, FIARRMEE LS 55 ki & s R i ]
SEHERAEYE . A UMY, RATRIHE S MRS 2 Ab . BATEIHEE R E L — Ml U
S 27 TRATE IR EI R —Seg | Bt B, SR - 2/EREY 7 RIS, ORI S A I A R
e T R A

G ARE PG AL TSR, A SRR AR By B R AN AR T S e il S . X
WAGE G SRS, S AENTAT LAVER 1 O RO ARE . Yo R F I E 15 e .

SAE R WTBGH PR Y B Ry B 2, A FRATT AT AT A2 A 2 30 e . B T P RO A A i



HE XI

il

bh, BAMES i A~ L g T HA— LU R B Y7 > 7. WPREAPRF RS IR H , e b R Bl
PEAEOME R, JFIN_Lte . e ih: B boin © BRI B 5 A  ME . TEAR ) A48 b 3 5 ) v i iod £
ARG R R ST L . BN EIAR A S 7R AL 2 X 3 B iR MR A R BB b 2 A ) Hh IR R R

R E — MR EZ AR B RE, IR RS BRI BE ) SR A B s i R I8
FRLE TAEO 2, EUGGE F A5 B A VS M A s M BOC &R o FRAIFE B9 IESC . RN ] R e o] L4 F
B

T (EBEFIEEHIEERRI R A

AN PR AR B AR, — ELERIA A R AR R R AR R . A AU 5 BB M i 22— 2 TR
PR T BE SR A 20 . FAT e T AU T AT LA ZRRBESE )1, HagMh R BE, ZWhhi T, Ry da ik
PR R AT B AT 5

A L BB UESR A A E AT AR I, O e B b i A Uy, XA R RE . AR, RATUF
WHCBIHERE, EACURMAFAGERR, M ELR PR Tk . FRATH S A 2 e B, DA A 2R 50 il
FHAEREEAT

BREIFFNZRER

HAER T PERCE T — RV, TR LB REE AR b, (A B 5 R 20 i
T A SRR . AT, XLedfilEl, ML B AMRAY) J7 i R, B 7R 2 5 62
W, (SRR R TS S R

HAFEINRYIBEEM ) EFPRYSERMN

) P HAAIRAR ) E AR T RANE], DGRz . A TR I e A A 1 RO RRIRR LR
i1 R 28R . BEYIESC ., BIRTFIA 35 2R T Ok A H A AN, ok ARGEREARNT, Sk A#EmA:
Yoz B v ROCY . IREY . SRR AR e . (B P e R I A Al s b e 5 A
AR, B € FR A Yy s B Rl T m N . )

AEPRYEER RIS RIS QR AT P BRI 2 . PR S B A 8 A B0
VNP1 S

TEEG]T i — WA FISCF RN, AR AR E X T ARG A I 268 51 F P i SCF R A
R T A BaRBE R, HFEOREAENEE b B, SRS 74 R n s et 72005528 FALH
A6/ N5 B8R B AR )RR R 12

REME

1 I FEEORAR L EAE S A BRI B, X AR IRATIT LUR R B AR | B RS, i
HE A0 TR ) PR SR /D R BEAS SR L T s AR I BE AR R N (E SC S5 10 2, A2 AT 1R
WEHE]: HRNEMEHE — LA fBEE

EREE TR B SR B A W © 220 A AL S ) AR R o R 2 ST I B 2 A A T
eSS, TR B TR7ETICR B & TR 00 T il

PC A AU R BB il A A5 R — B X R - S i E A . BRI S R TR, X
PR AT LI FH CRPARRR SE R AR, AR P Bk R 45 B3R

B FHFEEM H R M bR R R, BT B TR E 0L N, A NLETE B E AR TR AR
LS.

corvect [EIBRG | 57 A2 0 i P A5 AR A S 2045 S O R BB L A e 8 I 5 B A A B 2 b I B S A v
FARWREAR OIS,

cb



XII e

il

RELFENBINES KR

\ . e R .
MeGraw-Hill ConnectPlus™ Physics

BOOMNECt ™ & 7 MoGraw-Hill ConnectPlus® Physics, EEL R0kt ARl . 4, LR
O R A A ROV ST LM QIR Rl 1B B UL . 578 1) 304 R A AR
L

o IS IMRILE A S L ST AR RS U [ T S B R T LT L,

o TELHEAL RYCE A HTIA MR NS T RS . HEF S, AR TR, (R H 5

TH, FEHA, 5T AERAZ TN,
o T A1 BRI . TR AP A K T e T A 2 ST, R O T
SRR A (A . TR M ST A e, I FLE A T VR A AR 25

SO T TEAPPTHE , BOM IS T IR . M ioR Ak PR TR I 208
SRR . NI B ACE L, KL EOb SRR AV 2 AT AR A
ST R TR

# Sewww.mhhe.com/gre ] DL T i B 245 SR T .

B ERRELETES

h T RS BhERAT] T o T2 nfeg 24 2] Jr i fWF 2B b, Slippery Rock K27 (1 Athula HeratF1Ben Shaevitz
HMEEET SARREN TN, T/AEEPOEMEAELBN . SGakEEYERESS . 1855
A HCKBYE, LS| S EIR A AR B A . — S BRAE ORI BREOE B 0B B S I B
P TAEMEREAT 7T 3F6, $H T ook B WA B H o 7E S s B i) T AR, BOMATT AT e 9% BE$E BT 75 A1
¥l

5ConnectPlustBFHEERBFEN

McGraw-HillZ G AR f % i ) K 5<HE H— AR 0/ APLsE
H R . X G Sl A R B SR T AR, 24t 7 —#Fb
IR L (O H A . BT . TEEM bR AT connedt B AR
B P9 25 AT 3 sk B0bE It L 08 AAILAE BB R A B G ) B

AW B, “FAnT LIRS S8, WEROR, xS A xE i
YIEE SRR EAF B . B AL EA S

o /M TH (ZHBAR)

o INfEMH

o JRFHIA

ConnectPlus PhysicsP i #ftsc BN, AN ABLAC H A FELREIMTS p P4 (A C N A ) A . &
TR, MAFIHNSE . XN RS 8,

i Cornell K2~f¥Raphael Littaver FF X8 ST, A r =40 7P RSN S AEsn AR
PR RET, SIMBIVEARR R, SR Adt— %85, WA dd TR

H E3HRIBFBEGIIERE

fiies . BEAE ., BEEHEAR R B AR

it SAHECE R ConnectPlus  Physics Myl AL &K A . 46 . AW E AN BRI FEL 1518
ALE R ECE TR . AT S RIS, HIAES A ) BRFR R - RT 4T ED RS SE B A L . X




iE XIII

S IR ( RAUR TMcGraw-Hill F5530E , HUMRT7ESCE P LAZEA A B MRS . SRt 2 EHA IR

o A BhIrAREREMNEALET . DERTER. Bl BCEM R, A, AR
SCFERE W TPPTLIAT . LA &S

o RIEMEE LIPPTZIAT Aas X IR CHEE f, BT LA—2— 20 M A Aot O RE & 4 1
SYRRR/ING TG R B, DA EORR O R AE A R e HE P A

o HME MEEPEEHEMPIA R BT SO, TSR

o  PISE., REEMFEE RO PEE . REMTRGBE R, TRAN ANREEEETE,

o AWAKE QGEATHHEEEIH T AL BB Flash 30, FTAEFA M T HEIR M E A5 .

ConnectPlus Physics[® ¥} [ A {1t

o  TELRPPTHR N#HM AU SCEFBMHE .

e PPTZJTH AWK, MR ANFHBA TLI4T R, 5K A CHIEBE M EIRER .

ELEHERE
RALEETE . THTARZERE . B ARHEIINEE, & HMcGraw-Hill 2R 5 H % 1{0
H——=FEZAEL A ( www.eztestonline.com ) 324§, EZ7EZIMIRIT H ] {fi ff F & 5240 M0 48 el 7E 2k % ik
NI
WAL, ARATLARSRT | FfiAL . AN 2 iR A B T ) gt s (o FH 2% kel /Nl 56 . BR7E, 38 EZ7E LR
i, FOHT LAMMcGraw-HillZ2 AN rh gk 8, sl [ C i) BE T ED R SCRT 762 FH A i 56 8. % sk www.
mhhe.com/grr £ [ 245 &, .

BFH
N SR B A A A FH ARG SRR 26, McGraw-HillBRBEEIH M A S 145 . MMcGraw-Hill
WK 4, X TERCHNE V6 LKA, #4154 50%,
McGraw-Hillf LT 2R ReLny, AT T ALACH, HR& Ak ohRl, (F T4, Al nirandrit .
ECER . MEEERE . A a B A ] R 98 K T H . McGraw-Hilli s 4385 Bh2p A R Rtk o >
P AR TR R El A AT . B AMcGraw-Hillf # 8 CH, ARG o FHARCE .

TARIRERES

PARGRRG, WPy “BEAR" , TS ESOREE P L. TCLN A R A EUT A
FAESL BRI LR SRUES R . JCR N AR SLPr FORE RS, S TR A ER, #Um AT LM ek w4
PIT B 268R, MBS, AT E8h7 ] o BB A SEms S B O0MBE B2 A RS A IR R . B A
Her WA (PPTARE ) Al7EA A R B2,

BTHEIFEER

O G URTE L 51 2 N BORUER ) F 50 0RE, FlanioR | ok A B F R AR SCER S, &Y
BB RO AR ) — 2oL . IMEMBNRE T E&A . 8EREFENER, BEE BN TER
% . ConnectPlus Physics Myl [ fit 5 A5 FCE a2 %R F5 ™ -

ALEKS
SABREMALEKS M

ALEKSHECEHER L A B ML IR, B R A W 52 UM b2 23 B 5 G
il ALEKS RN TR BEA FUE ML BT O A B0, JF ELER AR S22 ) Rt
AELHCE . B AVER . TR, ALEKS A4 gk AT , B0 RS BOE 30



XIv A=

fEE BT 6 A Nl HHALEKSEU =l , S/ HANAFOMEESMESiR L, DAGRIR AR
TRE
S5ARBACER ALEKSEUAME &1 FFG, .
ATERE: MmN E A,
MERIPTHE 522 . #fted A SR,
HIEN K. FFMRIRARLE: B,
BB ERF PR
18 5% www.aleks.com/highered/math #7125 TALEKSHI HE £15 8.,

F 94 ST

2 A TR EO i 55 5 2T UM a8 . 345 B 42T BRIMCAT R S B e AR . B
BB TP B AR A s, BB B A A A A P&,

H L McGraw-Hilli & AR{CEE ( 800) 338-3987, kil idwww.mhhe.com’& L FHEF AT IS EIE (5 H . %
skwww.mhhe.com 3k AMy Sales Rep, 7 LL#5 i E A i i 4 5 f UL



About the Authors

Alan Giambattista grew up in Nutley, New Jersey. Although he started college as
a piano performance major, by his junior year at Brigham Young University he decided
to pursue a career in physics. He did his graduate studies at Cornell University and has
taught introductory college physics ever since. When not found at the computer
keyboard working on College Physics, he can often be found at the keyboard of a
harpsichord or piano. He has been a soloist with the Cayuga Chamber Orchestra and
has given performances of the Bach harpsichord concerti at several regional Bach
festivals. He met his wife Marion in a singing group. They live in an 1824 parsonage
built for an abolitionist minister, which is now surrounded by an organic dairy farm.
Besides making music and taking care of the house, cats, gardens, and fruit trees, they
love to travel together, especially in Italy.

Betty McCarthy Richardson wasborn and grew up in Marblehead, Massachusetts,
and tried to avoid taking any science classes after eighth grade but managed to avoid
only ninth grade science. After discovering that physics explains how things work, she
decided to become a physicist. She attended Wellesley College and did graduate work
at Duke University. While at Duke, Betty met and married fellow graduate student Bob
Richardson and had two daughters, Jennifer and Pamela. Betty began teaching physics
at Cornell in 1977 with Physics 101/102, an algebra-based course with all teaching
done one-on-one in a learning center. From her own early experience of math and
science avoidance, Betty has empathy with students who are apprehensive about
learning physics. Betty’s hobbies include collecting old children’s books, reading,
enjoying music, travel, and dining with royalty. A highlight for Betty during the Nobel
Prize festivities in 1996 was being escorted to dinner on the arm of King Carl XVI
Gustav of Sweden. Currently she is spending spare time enjoying grandsons Jasper (the
I-m child in Chapter 1), Dashiell and Oliver (the twins of Chapter 12), and Quintin, the
newest arrival.

Robert C.Richardson wasbornin Washington, D.C., attended Virginia Polytechnic
Institute, spent time in the United States Army, and then returned to graduate school in
physics at Duke University where his thesis work involved NMR studies of solid
helium-3. In the fall of 1966 Bob began work at Cornell University in the laboratory of
David M. Lee. Their research goal was to observe the nuclear magnetic phase transition
in solid *He that could be predicted from Richardson’s thesis work with Professor Horst
Meyer at Duke. In collaboration with graduate student Douglas D. Osheroff, they
worked on cooling techniques and NMR instrumentation for studying low-temperature
helium liquids and solids. In the fall of 1971, they made the accidental discovery that
liquid *He undergoes a pairing transition similar to that of superconductors. The three
were awarded the Nobel Prize for that work in 1996. Bob is currently the Vice Provost
for Research, emeritus, and the F. R. Newman Professor of Physics at Cornell. In his
spare time he enjoys gardening, photography, and spending time with the grandsons.




Dedication

For Marion
Alan

In memory of our daughter Pamela,

and for Quintin, Oliver, Dashiell, Jasper
Jennifer, and Jim Merlis

Bob and Betty



