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STfeheaH1, Ffequl SiRMeh a1 YLAR-FC 3T oh
HROT B €| SN, e Gehar € fon feRel
TTOETG A1 STeMeR Sieh 7 g7 & (IRumaEy
IE STP W A &1 FaLFIH 100 °C o TIH W
104 °C wgal @1); ferdl afer shfaad & i
seg frem W afeR T w1 g e 9=
A % 3 Toed o " | ©f, a1 fRdt weme
T 1 s o fern ge =

(b) WTENTiTeh Aehtieh o1 hIETaTY | STYUTAT : A
TR 1 q9 1w o faQ AR A9 qaErd i
A H MR A9 J@ FO AT A IE ok
ArEdfesh a9 W Ted € F HH AW T4 &
IRA TR aRfefdt (9, J@, 9 9, S




24

ofiferent

amfe ® 9fads) o\ | wues Il wh W
el B
(c) =afeara Ffear : 3 Jfedl, Jarw & fordt T@ivE,
UL o FHA H 1§ e HHT A1 YU od qHA
Tersh SRT Sfad Wt 7 sRaw enfg & HRon
Bt T IS & A, ywniE 9 W gE H
fearfa =1 99 W 1A o) G A 21 W
o ROT 19T o gd Tl feorfa @ ofer < o1k
@, A qST H T o6 TR S S S|
[l TS UHIRThT qeheiichl oh SUART, TR ok g
STUETTRd TS YA I3 1 T Ud JATEIT Al
ARl Sl T Hh wHAG <A i HH TR S
gehar &1 fordt oft §t 7 sgeen & fou, & I
Fo fved el qo steher fhan <1 Hehal © 3R
UISATHI ! ARIAR Hfed foman <1 dehar B

argteoe qlear
Ao | sfafid 9 9 81 Al Jfel w agiees
Ffeat #ed ¥ 3R safew A foeA ok wfmmr o
Agfeseh €| AgTese Jqfedl, TEfes sterwensd (q,
oSl Y™, FAN el o Afd wE onfg) |
B ATl Agfese a ST SAR-TEd o HIR0T qell
qed® o GEI UEE FN i TE (YEE fed)
ST Al @S o R el 1SSl o feig,
FIE A TH & Y 1 a-IR SR af 994 § fh
B AR 3] dedih 91 2|
srcqariah i
fordlt A 33 GR W91 S Geh a1l O 9 Bl 94
SH |9 I3 1 ITCUAHISh Heard ¢ fret araes =5
3R fore T |+t qre@e = Wiy 7 IHeh STeudHis
o € T B 2

reuaieh IfE T T I Tt 7 W e o
o fa9e @ Garg et B S0 o ferg, fohdt affer
HfeTTd &1 3eqad® 0.01 cm ©; et Temsardt =1
TYAHIF  0.001 cm B Fehdl T TeqqHiF I Hl
Iefesd Ffeal w1 9ol § we i afmmr a6 &
Wl S Hehdll €; T I Huag 3R A5iesd aHl 8
o T B 8 AfE §H A Ao ok g et wha
WWW%H&WW'&W 1 mm 370
R B 2l

sk RRs AIOT 5 oF TN ek, YT
Teh-ehl § GHUR, 7K oF §NI, B9 STeqaish < &l
Y T Fhd | Y& ] HE G TR W T gt

Yequll & WA 61 SNEd 9T B 81 U8 Hied /i wifud
TfYr o ardfoes A o 3Tcfdeh ke B

2.6.1 e Ffe, smifyres I we wfaea Tfe

(a)ﬂmﬁwma?aﬁcwa?ﬂﬁapaz,
a,..., a, T gET oRfefE §, 5@ afa
Haiterer e |, 39 T AF o THIGC HIET Bl
T ST Gl B

A, = (@ +ta,+az+...+a, ) / n 2.4)
a;/n

o7, Qura 2.5)

il

SFifen S Teel T TR St e @ for @ A
e € for foredt Uit 1 =ftem W sg ufy
& Rt WH 9§ 3a 8 AksTesfod 8 el ©,
Sl 6o STeeTEhicld B w1 HHeAT Bt &

T & SFftewa St arafass arg & ater &
7Y & URHIOT &l BraT &t Fraer e @ga 2
WH |Aa |50 ffe R ST @1 wifE, o
fordt afer <1 arafas O I wE F FE A
Al el 8, T B9 Wik Hied ) @ TR
e 7 SRR FT od 21 de sH it
T ¥ eredfess 79 @ RO qfed 3@ v €,

AG, =@, = Gy
Aa, = a,-a,,

Aan=an_a‘q1w
TR GRS Aa FH AF FS THOT & faQ
IS B Gehell € Selh T F 3 Tl ok
fau 7' ®orcHs B Wehdl €1 W Rue Fqfe
|Aa| T<F & e

(b) difcer TRT 1 frer JRFT o aRAmH % THIR
e k1 ik T @ o 7F w1 3w =1 w7 fRder
F° T S B THH Aa,_ W TR w4 2
3:[60

Aamw = (IAa1I+IAa2 I+IAa3I+...+ IAanI)/n
(2.6)

n
=Z [Aal/n (2.7)

i=1

I €W HIZ Tha WY o, 9 TH THHRT A
a.,+ Aa_ o 9REH FHE 9 g
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e

q-ll'

A= Gy Ay,

amw—AamwSa Samm+ AaWI (2.8)
T 1o Ig gan T oifass ufen =1 frdht o9 a 1
A (a, + Aa, ) T (a _-Aaq, ) = 8H R
G B
(¢ froe Ffe & T W, 79y amafare qfe =
wiawra e (5a) FT T FW@ 21 MAfEE I,
wIfa THRT T AT RAST e Aa, TE 3GF
AT AT @ AT &
aufersh A = Aq,,/a,,, (2.9)
el emiferer I 1wl o o e €,
=9 yfaw qfe w1 S 2
a1q: gfaed Jfe, da = (Aa,,,/a,,,) 100%

T, 379 B9 T 39RO W =R & B

(2.10)

‘33737072.6 T JARIen | R T AFed
WISt Y ol ik ] Hfgdl 1 Sitd whi o @B
Tk SET S1d 98T b 12:00:00 HT THI ZLM
?, @ 51 T ufedl o qedh W THE ®

Sl 1 ST 2
AR 12:00:05 10:15:06
TR 12:01:15 10:14:59
FHEAR 11:59:08 10:15:18
FEHIaR 12:01:50 10:15:07
ehaR 11:59:15 10:14:53
BUREIRS 12:01:30 10:15:24
faar 12:01:19 10:15:11

IS 3T =hIg THT TN X W &1 Toeh 1T STTIeh]
IRYS 9 A JYA 1 ATl 7, d g
Y oY fore Tt 1 adEar <02 42

g7 O 59 & w€i 1 o e § STR w1 Ui
162s & Softh =€l 2 H T URER 31s 1 Bl WS |
g0 fer Tq Fwa < T, =t 2 BN fag T T
o UIGATR Wi qorl |, W T ok At e 21
Tequl a1 7 € o u<t 11 gk Afe, us e
& fau Saft TRyt &Y ® o soeh wwa | ¥
e UReRA 7, R, Yk qfe wodr weft o
Tl ¥ R foman < Gkl €1 o1d: W€ | 1 qor |
ST 2 HI FhEd G ST |

b 3GlgVUr2.7 TH Uch YT <icTeh <hl SIcTd-<hlc]
@ W & T o Higw Ao | fow T
UISA® € :2.63 s, 2.56's, 2.42 s, 2.71s TH
2.80 s | TRU% Ffe, Wy Ifec o gfaem Ffe
i shifsa)

ZoT et 1 39d 3 i,

(2.63+2.56+2.42+2.71+2.80)s
5

13.12

5
=2.624 s
=2.62 s
iifen, qefi 161 0.01 s o Ta9%T G AW 7T €,
THfeTT TEa st weft 7T T qRrerd T T 21 39
e et I f TR SIHCAS T deh fore St
B

S

e H qfe ©
2.635-2.62s= 0.0ls
2.56s-2.625=-0.06s
2.425-2.625=-0.20s
2.715-2.62s= 0.09s
2.805-262s= 0.18s
e e, Ffet o off oet e © S A S el
afert & 7l

[t fRUy Ffeai w1 TR T (FHIR e 6
foIU &9 haal IR o §) ©

ATW21 =[(0.01+ 0.06+0.20+0.09+0.18)s]/5

=0.54s/5
=0.11s

e A T T W@ ods w1 Sied e
(2.62 +0.11) s 71 372fiq 3GH T (2.62 + 0.11) s T
(2.62-0.11) s, A1 2.73 sTH 2.51 s & & 2
Fifer Tl et Ffeal o1 GHicR AT 0.11 s 7, 374:
™ AA A Yhe & @ 9 H wed ¥ & Ffe R
AT €fei Tl o1 W Yehe o Hid AN dF oHe
FH BT IS 37 TE T TR T FE HT AR
TE T T YRR T :
T=2.6=20.1s

e <ife, sifaw wers 6 favaa T8l ©, it
Tg 5 U 7 ok ot F ol e Ghdl &1 W qeF *I
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foreit T@T St e 2T RE HTUA?
MY HT Thd &, 39 R b M o a5 T8 Bl
YUY 2?7 ofeRd s Hifaw fF Ak @ Y
TSN A &, 17 ST ST gRaen | A v
W T -0 @ wifa 3 2, T el
A IS SEd o HE AR €1 AW Th Hw
T, 3 [ o W AEHHgEER W, R Hm &l
Thell T SHeH] TS AT ol

378 HTTAT ST foh IR TST TSTHRT it AT
fordt =<t =1, a1 3 Yo1d WRIEl o o" 3 S weial
Y, AT J [T AT M oh o T HH @ hT
g Ao 21 A 3ok forg, 9 9 Im A 100m
7} T &, 7 Y % SR T, AR S R
FEA L S o S, A Y S A g, 9T 3R
@9 AN I8 ITAT] o STUM | =gd ek gl
3hch STfiad 30 ekl B el STavame o1 S|
34 fcfael | U U d2d 39! adrd| g 3R
oS 1 SHAFTS sfadea S T B 39 <3
o ST RIS § g9 SHeh! Sl W agd 3 2l

T FIW AR T 9 3R TR HT 7 7@
e @ {59 R 95 iR A tw TR Y e €,
%ﬁﬁ%ﬁﬁl%ﬂﬁ%ﬂﬂﬁ?ﬁ@aﬁiﬂﬁﬁ

|

o= T HA @ HT AEE S oh 9 H A <S5
21 3ot o fohel W RYH o WY, ST o9 B g
off Wt Tl B1 A TShi o FhTR-FR=R o et
o Teer 3@ e A fafe el w6 gREl s 2
MR, g% | T o S 872

AT TE T FHET B ¢ Tk R e o qfe
Hed 1 S Gohdl & 3R A & UFH T afiemdy
T e T €1 SR U] %9 Jfedl =eT
e foIu 3=a Ikl SN S W o) STl
BTl I8 e 1A g foh s9eh fore st 3=
SATEYIHAT BN SHen] WY Weeal (Fractals) o
& 9 T W dgifas Aifiehl § 5o THa G Bt
AR T F Hech eSS S 3The W B © 3
R fora fovamm fFen ST 98 e Hsd el ©
S HiE S SfesE % gRid ¥ TR € Bl 9 =
T 2 dl SeR! &d @ o oS 3R wiE w1 Te
fommfa, el (Fractals) Td @hefd (Chaos)
o | eiferq S=a Aifdent 1 Tk q&h o Jod
Y8 R F&A H T 2
Tord o 9 T BH 39 TR FEd ¢ 1 719 § 3 wefew
3o T 39 TR § T Eieleh 3k 2 M 6 © TS 2
g & @R 6 ® I Hag 21 g9 2.7 | oA
Hiefeh 3R o fomg | &R faear 9 e

TH 3T H emifersk Ffe stean gfaw 3fe T

2.6

da = x 100 = 40y |

2.6.2 Ifedi w1 HWANH

I B9 I TH 94T K TSy e w9 winfed o,
@ & Te off WA wifew fF e mme | fedr fRa
TR IS Bl ¥l S o few, fRet gered
Tl SHeh FeAHM SR A 1 UM ¢ 9t B
fopddt a%g o SoAHM SR SHR! Tl A femed &
T H 3 % & A e 78 6 g =ifeT e s asg
o U1 o T | off Jfe T T ke hi o o
f& =@® e foadt Brt &6 J= Hea ' e
fafu=r forda Sfeaet o Ifedl foa vrR gaifsa
Bl €1 3Heh forg &w Frefofaa srEfafy w1 e
FW 2
(a) ToHET Therd a1 EdheTT i qie
M i, T =1 difaes TiE A T6 B & Aiftd =
FHI:A + AA, B+ AB | @1, AA TS AB FHIT: &
TfeE 1 fFRue 3feal 81 50 Gher z=A+B A e
AZ d H AR B Hehfeld i W
Z+AZ = (A £ AA) + (B+ AB)
Z ¥ sAfusan durfaa Ffe
AZ=AA + AB
ehferd i WZ=A- B o faq ed ww 8 €
Z+AZ= (A+ AA) — (B=AB)
=(A- B)+ AA + AB

SRE +AZ= +*AA+ AB
el fhe erfresran wenrfaa I AZ = AA = AB
am:, Trom wg ® ¢ @ g U @ wewferd ar
SaFTerd fahar Srar &, ar sifaq aRume & feaer
Ife 37 ATt &t FRuer Iea & I &F sRrEw
gkt &1

3qTgvur2.8 ToRelt qrwTdt gr WY Y g favef

o M9 I ¢ =20°C £0.5°C A ¢ =50 °C

+ 0.5 °C B1 29 TYuef 1 a3k 99 o1

Ffe afierfed wifsu)

e t =t,~t, = (50 °Cx0.5 °C)- (20°C=0.5 °C)
¢t =30°C=+1°C <
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(b) TUTHA AT HITHSA ht A
uH ifSe, fF Zz= AB 3IRA W& B & wifud 9
A+AATS B+ AB &, 74,

Z+AZ=(A+xAA) (BxAB)

= AB+ BAA+ AAB=AAAB.

99 U i Z 9 TS IMRI0 U HIAB T 9N FH W,
1+(AZ/2 = 1 + (AA/A) = (AB/B) = (AA/A)(AB/B)
<fh AA TS AB Ed BR T Ik UAwA *I &
Ui A Hehd B
ard: sifyeray emufars Ife
AZ] Z=(AA/A) + AB/B)
M9 =€ AW 9 e Wehd € o6 98 72 9ihel W
oft o] g B

ara:, Tram og & 5@ g afdrar & TOmw ar anr
ferar srar & @t 9ra gftome 9 smifae e, 37
TSI 3TYET TSRl W SATATYI Jfeel' T AT gt
&

p SSTEYUT 2.9 Uiy R = V/I, W&V =
(100 =+ 5)V TS I=(10 = 0.2)A IR _H wfag
Ffe T Ff

Ze1 V ¥ wfdwe 3 5% IR 1 H wfawe e 2% @

. R ¥ oa gfaea Fqfe =

5% + 2% = 7%. <

P STTETUT 2.10 R, = 100 3 W AR, =
200 * 4 3T o T YEHI Hl (a) SO0 HAH,
(b) TI¥d | | HaISTa fohen T R (@) Sof A
IS 1 (b) GRS A HISH HAed Ffai
A IS () & 1Y Tl R=R + R T (b)

1 1
# fm g M,
1IN B

ET (a) 9O A WA @1 qod Ufad,
R =R, + R,= (100 * 3) ohm + (200 * 4) ohm
=300 £ 7 ohm.

(b) WIeel A HASH T Jod i,

AR, | (ps) AR,
; +( )R22

66.7 66.7\
(moj 3+(2_00] *
=1.8
Ad:, R'=66.7+1.8 ohm
(Tt Tnefe 3l o fomi =i g e =t gfie
¥ R HIUA2 %h M W 1.8 o 9.1 Fad fohan
TR <

(¢), Wi TYT St ATl o WeRoT | qfe
uE ST Z = A2,

T,

AZ)Z=(AA/A) + (AA/A) = 2 (AA/A)
ad: A2 § eifersk Ffe, AW smuferes Fqfe wt ] A
B ST H W, A Z = Ap Bi/Cr
4, AZ/Z=p (AA/A) + q (AB/B + 1 (AC/O).
ora:, Trem og 2 ; forgt wifass T fag oY ke a1a
wgld TE &, @t emiferen e 37 SAfewa air &t
maferes qfe @i ke T g 2

3TENUT2.11 AR Z= A*B/*/CD??® a1 Z
1 sAdfarR qfe @ RIS

g7 z W smufas Ffe AZ/Z = 4(AA/A) +(1/3)
(AB/B) + (AC/C) + (3/2) (AD/D) <

L 3Q1gIUT 2.12 fHET A dicdsh 1 SITehid
T =2pJL/ M 81 AR L &1 Afed A1 20.0
em? FEH 1 mm 9 1 genefd @ &R 99
1 1s faus arelt werE J€t 9 /e W I8 T
ST € Toh lieth e 100 Sl 1 ¥99 90 s©
@ F-l g o i 9 w1 Fendar s 2?2




28

ofiferent

81 g=4mL/T?
T, T = aiw AT=2L apq: AL AL ot
n n T t
t S o AWIO HY el SreudHin I B
4: (Ag/g) = (AL/L) + 20T/T)
_ o1 +2(Lj:0.027
20.0 (90
3d: g o AOA H gfaem e
100 (Ag/g) = 100(AL/L) + 2 x 100 (AT/T)
= 3% <
2.7 WY 3Tk

St foh SR Sl e S g B, & o | et
fiferd gt ¥1 27d: "9 o IR i 39 YR
yeqd feran ST wnfew fob omam 1 ufggsar T @
M| HILROIT:, 19 o IR0 i Tk &N o &9 H
Tgd W ? fod o @t oi% afmfeq g € S
forvareia &, 9o =€ wud 3 i gt feran sl
2 S erffvea B fovaeda sl SR Tee sifivEa
3 I G % Wredeh-3eh /A Sl 2| A g9
o forelt TeT lietr 1 <o o1 1.62 s @, @ 398
3k 1 TH 6 Ot favaeg we Hi¥ed ©, S 37 2
Y= €; 39 YR Hifua 7 | 3 Wil 3k 1 Ak
YA o 915 fhdl a5 ! TW@%, 287.5 cm A& i
ST 3 =R el @i, fod 2, 8, 7-a v
& I e 5 AffyEa B 31d: UM oh WU o qiomH
T s 3k 9 AU A% faemr sHEvas ud
TR BN, ik, I8 A HI IS o fowg #
T RO <

fordt T o mele fhl ) = qd HE F
g Frefafed SRl g7 wuet S "R €1 S
el auiA R ST gt € TR e ok AR Y
uRgrsal 2 #3d € S W9 I o STeudHie W
it et 21 forelt wrom o fafirr arent o ufterds
& T § WiedeR ofeRl @t G uRafdd @t g
g Aoyl feuult frafafea 5 & stfue Jeon =t
T Sl ©
(1) ST & foTu, T8 2.308 cm H =R Tl 37
&1 T fafe= Aokt o g6t oarg i g9 0.02308

m 1 23.08 mm I 23080 pm it fora Td B

R A

3 gt gEmel § i 3l ot Hen 9et arfd
IR (3t 2, 3, 0, 8) T T <l & o weleh aieh
1 He a0 o, Smere wEl o @ gEen
HIE Aecd -TEl a1l ST 3 ¥ ffafad fam
W%ﬁﬁ%

« @Yt IR 3iF AR 3w gl 2l

afe forat T@m ¥ gvmed foag &, @ saat
fearfer @7 T 7 o, for 2t R sTY
& dfer & @t I A 3w gia 2l

- gl Hig GEw 1 @ vt & @ T g G

TITHAT o qTE 3N UX FIH [T 3 o a5

3N gf, arde s =gt gl ( 0.00 2308

SR I W S T 8)|
. UH 5@ A qeraed TET & @ T arerer

S I Wrelek ik gl gl

(37d: 123 m = 12300 em = 123000 mm ¥

= Teieh & ¥, A ST I qedd 7k

TE €) | qetd, 39 el Yeror W o e < Wehd

&

s Tw UGt wE, fGau gvmer fag @t &

T I Arefek 37k g 2

(F@T 3.500 I 0.06900 H =R Hiefk 31 €)1
(2) S I Tefes o © A1 e @ fowa o wifa
Bl Hehdll B1 A ST forelt a%g 1 o 4.700 m
fordt T ¥ 79 Uem W e v € T gl g @
32¥d A9 1 IRYS H Iaa 2 37 Tel qeft
el 3k 21 (A A Wk 7 B o TR T ®Y
W foras 1 sTevashdr 7 gt a9 SiY-re g9 3T
19 1 4.7 m for@ 9 1) 19 7F <ifse g9 9
ek a5l ofd € dl
4.700 m = 470.0 cm = 0.004700 km = 4700 mm
Fiifh, ifam g 9 |1 3, fo Semes el 9@
H ST ¥ €, 31 YE0T(1) o STIER g9 39 e
freepd W UgS Wehd € foh 5@ wem ° 2 wiedw s ©
Sefer aredd W 3EH =N WY 3§, W AT o
e 9 dieleh 37l i & § 9Redy 7@l gl
(3) Wrdfek 3Tl o (eI § 39 YT i QieTerar
@ g7 & & g galow Surg 98 & foh ucde
T F AAAE Ghd (10 F A F ®T F) F
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UTqd foRar S 39 Hohd Ugid W Ui §e &l
a 10° o &9 H foran S 8, Sl a, 1 910 & =
1 1S TEA € 3R b, 101 HIE ¥AHS A1 UMHS
o g1 WA I Gihe SEUROT §H % fau gq
SHeRT QUTleh T Tohd €, A1 (a <5) H W38 1 31k
(5<a <10) 8 W 10 I Fhd ©| a9, 36 G h
AT 10° & &Y H o HT Ghd © @ 10 &
B b Hifdes TR o GREATT &t RifE Heed g1 e
el Tk STIAM i SATITIhdl 8 df I8 Hed & HH
< o AT 10051 Rife 1 81 ST & forg et
1 AW (1.28107m), 107'm %1 HIlE H1 &, T4
i & owife 7 ¥ TRGISH WA H AW
(1.0610-°m), 10-1m ! Hife 1 2| THh TRHATT
1 HIfE 10 1 37d:, Yeail 1 T, BEESSH THT]
o oI W 17 IR Sife &L B

YE: Ueh 3ish oh 15 <THerel o i 9l ¢ 3699

I JeIu (@) | Sfeaiiad Hifd o« & S @
4,700 m = 4.700 10” cm
=4.700 10° mm = 4.700 10°% km

7Tl Wik TRl ! W& T W H 10 i w1 ST
?1 ety St Fehd W STHR HEA & g g
refeh ek B B 1 39 Yehor H weft wemed | 4 Wi
1 2
TH YR, STk Hehd W MR &I aoh ST
I o aR H g wifq T T Sl 9 gsd Wik 3
B 2
(4) forelt ot == o weqfereeor =) Sfer Hond fafyr
e eyl fafy 81w A gw faft @ et S,
ﬁr%ﬂgﬁiﬂrﬁmﬁmﬁaﬁﬁaﬁraﬂwmﬁ%
u% W agt, fomr gomere aret 9E & fo,
I =T Wrefeh-3ik TeT &l
*  TUHET ATl WAl & To1q HATH I A
3l &
(5) 1 9 Sl He °, eIl &9 9, 399 o 918
R for@n =1 (S 0.1250) et oft wrefe ofw T
Bl qenfy, et 7mg o TE S o 3id § o1 ot
I Wi ek B 2

(6) ot @1 fawrsh ik S 7 df quiiferd et g
& R A € forelt wiftd w1 et et €, wene

TR T 3R I o wiefd-sid B 21 ST &
1%11zr=§ A s = 20 H ONE 2 T A2nef wew §
3N 39 2.0, 2.00 3 2.0000, ST i AewTF Bl foran

S Gehdl 81 3 THR, T=%,ﬁn@W%l

2.7.1 WUk 3ichi ¥ Talfdd i feramsii s orem

fordt uftemer =1 aftomm, fomed afyr o af=ise o
TC g Hiwfed € (reiq o = o wede sist
e difd §) o1 #id 999, §el ®9 @ A1 T
el 1 A= off wfafefea et =few) z@
qftomm, 39 witd 9 9 etferes genef =Y 8 genar 54
W I MU 81 °efd:, a9 &9 4, ferdt off uftoms
o Wiefw TRl w1 WEAT, 3 A Thel W AfEw T
3 gedl 599 39 U@ fR T g1s9 geR, A
foreht five w1 @it geam o efifie 4.237 g @
(4 qefeh 379 ) , IR SHHT WY e 2.51 cm® %,
T T hiE faaSE 5 36! T 9Herd ok 11
T qeh 1.68804780876 g/c¢m? 3Tl | T : Siricel
% 39 URehfad HH i gl IRESA oh W o
qUid: BREATEAS, 421 ST B, RAfeh S A o 7
T UG € STeh1 IRYS ST Y &1 ik 37
o WY i Wichsti o F=fafaa fom o= gifved
& B foF fordl Rt @1 oifam aftoms 3o &
RYE o WY 9 S § S Fefvr wiftd /e sy
qﬁw&*@ﬁﬁ:
(1) GEATt il UIT a1 91T 37 @ 91 giomy &
ahaeT 3a g1 arefer 3ieh 187 o =T e fok
Ta@ FH @i A qrelt goT 9Em ¥ g

37 : SYNST IEX0 § T i 1 d1efeh Sfehi aoh
2 o s =nfew,

4.237g
2.51cm?®
T R, A I T YT I 9@ 3.00 108 m
s (T Teieh i) IR TH = (1y =365.25d) |
3.1557 107s (U9 WY %) &, a1 TH Y191 99
¥ 9.47 10% m (F9 WLFw FF) B

(2) GE&AT3T &F GehoTT YT FahorT @ YTt HTaq
TRUTT ¥ FeeIE & AT 3a4 &1 arder el @
& =T A o Gafora ar sqawiord &t arT

1.69 gem™
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arat fwEt T ¥ e @ @1 w9 9
&7 &l

SN, HEstl 436.32 g, 227.2 gTH 0.301 g
H1 A 663.821 g B & T wemsh d wad &u
IS (227.2 g) A9 IWHeE o UH €AH % o
7ed | zEfaw, sffaw oo @i 663.8 ¢ A
quiiferd T e S =

T YRR, Tl H Sl i 1 YRR 9§ oFe Y
THd T,
0.307m-0.304m =0.003m =3 103 m
e e, B9 o (1) St Ton IR 9mt & ferg @
Bl €, SU Wehet (ANT) o S0 H YA Hich
RO i 664 g 7T feram =1fET iR eHereher &
TR H 3.00 10 m & fera =nfswl & A9 &t
IRYSAl i Sfad €9 9 e T i €1 Heherd 3R
Fashar o fau I Fom Semee T o e @)

2.7.2 2Ty 3Tkl T YUTIRT
o st # uh § st srffvee of e 8, Sen
sifqered o 9ROMH &1 qUiteRd feren S =nfeul
ST YoRtoT |, HEAIsTl ol 3fad diefeh ikl deh
quiferd e o Frem e € € gen 2.746 H1 dH
el 3T d% qUlfeRd H W 2.75 W B2,
SeIfeh 2.743 o Ui W 2,74 foerar €1 aRaet 6
IR fm aw ® fR 9l svgvi o (gated
@& B oTeRGTfend 3k ) 5 @ ek & ar yeladt
3k ¥ TH ®i gl FT & Wl &, i Al TE
I0erlt ofeh 5 W HW ghar &, @ gdadl ih
srgftafad T@r sar g1 «fsd 9k gen 2.745 T,
e sueroie ek 5 8, df @1 gl 82 =l Uit 7
2 & afs ydadl sie @9 & ar suevig ofw +t
oIz fear st & oiiv af @ig fawm &, ar yefat
ok ¥ 1 @t gl & 4 &1 79 F& 2,745, T4
iR 3Tl T qUieh T W 2.74 8 ST T g
3T, G&A 2.735 A Wi 3Tkl o qUIfehd i oh
Yl 2.74 8 S €, Fifeh qerdt 3t T 2l
forelt ot IaTe aTel STan Sgual Sfedt IRehad H,
qezedt Uel o Wefd 3Tl 9 Uk 3 3 WA <
=feu, f59 oo o 31d ¥ 3Ifed @eles ikl T
qUTifehd T I MG TH THR, THh & S hs
el STl aF T ¢, S fAata H weRrer @ A,

fSrer fou, w1 2.99792458 x 108 m/s i Gf-she
T3 x 10° m/s ¥ Ulitehd o IReherl H STANT
gl oia o o e for gat & SuE e Al wened
%W%T2Eﬁmﬁwﬁﬁﬁ
He e (3) 81 = 3.1415926.... 1 AH

Tgq Nfuh Tiefeh 37kl Ik 1 € WifeR o9 mifia

T H 9RYfg o SR W &AM 3.142 A 3.14
ff O e T 2

3qT8YUT2.13 et =1 &1 YIs o 1 q19
7.203 m B Sfad Wiefeh fFl aTF A @l

TSE&TAEHA T AT A HiTSIL|

go7 T e oers H el AR w1 g 4 @
Aoy, IRenfea eF%el Ud STaH o Ol i off 4
ik SR R YUTThd fohdl ST AMfeUl

T H TS &Ahd = 6(7.203)2 m?
=311.299254 ¥
=311.3
=(7.203)° m?
=373.714754 m?
=373.7 P <

B BT I

3qTEVUT2.14 et Ug1ed & 5.74 g1 ST
1.2 cm® €1 Wk 3Rl A9 H W@ gC

ST T e hiTIC|

77 S9AM | 3 Tiefer 3% §, Safeh ST o wifad
oM § ohaal € T 3 §1 37d: T I hadl dl
mefeh 31| dh A o ST =nfeu)

REE] 51'74gcm3
=4.8gcm™3 |
2.7.3 IHAUTAT Tehel o Tiomd o
Affyeraar fraifa o= o fem

g diwareti | genet/ wifuq ufdren o e
71 e Fuifa & dadt i & f=fafed el
% N G S Hehdl B
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(1) gfg e Uqell, AR 3 &1 o 3R
=g, fordl HieX Y9 | "9 W HEY: 16.2 cm T
10.1 cm ®, @ T2 Y& A9 § oF w2l 3 2
Theh Y ¢ T oard 1 89 39 YR forE wehd ©

[=16.2+0.1 cm
=16.2 cm = 0.6 %.

Tl YHR, HeE HI 39 IHR fer@n S qehar €

b=10.1 0.1 cm
=10.1cm+=1%
o, qfe GASH & 0 &1 ST FH W, (A
3ifyeR) wrEnfiTR |9l o OAwA i I
b= 163.62 cm?+ 1.6%

=163.62 + 2.6 cm?®

TH ITRN oF STTER TH 3ifqd IRom =1 36 J&R

for@m
b= 164 + 3 ci?

7187, 3 cm? ISR I o &Fe o bl § i
T Fqfe steran SR B
(2) Tfe ferdt aTeifites 3Tehs o Tg==Id & n WidE
3T & IoIG &, A HThe & GaeT & e
TRUTH 4t n Wrefem Rl de S g
qefy, A Aehe W@ WA € d Wiefss el i Ge
%W HT ST Tehdll ¢ SIS, 12.9g-7.06¢ Al
A Treler skl A fafafde € g 30 5.84 g & &Y
o godifera =&l foran <1 Gehar € dfcsh e 5.8 g
feran Stam, wifer Gehe 91 SHeshe § A=
T T TR © HEITSd Bt 21 (Fehford o1 saehiord
FH IM Al gemst § 9o o o] ®H ° HH
3l drelt 9@ 9 ff F8 9 w1 qiefe il drelt
e fofg &1 eun B 21)
(3) fordt WEAT o AT A emutyran fe, S fatitae
qrdfer 3Tl e af T &, T Fael n W, @, at
T "EEr uT ot frefe w8
ST, T 1.02 goh A199 | Feqefdl 0.01 g
2, vEfe @l W™ 989 g Ht + 001 g Tk &
Zenref B

1.02 ® muferss e
=(x0.01/1.02) x 100 %
=+=1%

T TRR 9.89 g H aAMfaEed Ffe

= (£ 0.01/9.89)x 100 %

=+x0.1%
#q #, I e fr aguda ifueme o weaadt
uftum Rt aftenferd o o Yok WY i, 3Ty
TRyl WU | Ueh Wideh 31k 3faer W@ wnfeq)
AFSl o IR TH TehHTd T o oI5 E FAh!
SH Gihad T AMEY ST YUk &t Afedr
I B ST SN, 9.58 o @hH hl U
ik 3l A% YU 1 TR HHF 0.104 €, T
0.104 %1 FhH T TR 9 Areieh 3fehl dh e T1
9.62%1 W AR g 1/9.58 = 0.1044 fer@n g al
IGch F[GhH I i F1efeh 3Tkl qh QUITRd it WX
T @ "HIM9.58 UK &I
ST 3T, Sl agaal qRepe oh HEFerd!
TR H (FH Y wH IRYS 99 H Rl w G w
3TUE) ek SaRed 31k T hi GO ol =A=ETd
setar ®, fomg fo demet &) guied gfwea o
aafafed qfc @ F=1 S ekl

2.8/ 4ifoer Ty i fammd
ot ofifqen afer &1 epfa 1 oo STt famst
BN T Sl 2| Scd= AEhi gRI e g oreft geft
ifeer Wferr, A1 gt AT o GASH o Ta
S TRl E1 T g AR T g9 difdw TER w1
g faard e Gehd ® 3R 3R TE HISH o 9y
fHféee fepan Siran 21 39 Wb, @wa w1 fomn (L], forga
YR Y [A], SHFART A9 &I [K], SAfd dadr &
[ed], 3R erel &1 6 T [mol] B | faRwT wifaes T
@ famrd 37 =rar (ar W) @ FEd 8, (AR
3 T & T A & T GeT AT I AT
ggar &1 s dfsw et afn w TE wiew
[ 19 9W &1 98 21 ¢ 6 e 39 ufy &1 fom w
forem = @ 2

Tirrt , @l difges w1 femed (L), (M)
AR [T] o T § o fopan ST Hehdl 21 SaEONY,
forelt oq g0 S T A SHenT o, WIg 3R
T AUl A gl & U gN oA feRar S
B\ sOfere, e & o g3 = [ (L] [L] = [P
= (L] AR, oA, SoME SR 9 W fak =12
AT, SHTY 98 el Sl § o e | SoomM &
¥ famn, [M°], 99F &1 I o [T°] 9o S wi
3 fammd (L]
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T YRR, I I FAUE SR ©RU % UEES 5
w9 § TH YHR I F THd T,
T = FEEM @0
= SHM  (CTIE) / (FH)2

o F faamd (M) [LI/[TP=[M L T?| | & o
o, 5o H 1, T 1 1 3R g w12 fomd )
el o= qeft wer A w1 fomnd = )

2 9T, 9 ThR o TRl § IRAmi ™
foram =1t foran saml 599 wifdes TR o YRR H
TOTAT T GHEY el €1 39 YR, 39 G # am
ftadd, gRfwe o, 3ied o, SAfaw & i =, 3
it o il €, =hifn 3 gl et orEdaHa %
®Y H o 1 ST Hehdl © AN gkl faAd [L]/[T)
LT R

2.9 farita g7 w& favfar avevul

et < g2 olifae Tfer =1 et g7 o8 =k & =
Tg <ien 2 R ot sifaes ofer & forg gt afer =1
et fommd € Seewoned, smad w1 foda gm
[M° L3T°] 3 a7 =1 =l 1 [M° LT°] B 36t UK,
[M° L T2], @0 T a0 [M L T°) S99 e
o o 2

et oifos i 1 3T fodia g3 & SR
o IR 9w T Bl 39 RN 1 fadie adientor
Fed 2| ord: forft wHieRo o' wHew § faed
ot <ifeer Tl 1 g1 Tfert oik st fammet &
el H forefua fepan sian 81 S o fow, emEa [v],
e [v], 9 [F] 3IR SFAM T [p] 1 foi eehon
FI TH THN e fohal ST Gahd © -

[V] = [M© L?T°]
[v] = [ MOL T1]
[Al=[MLT?
[o] = M L*T9]

ifcrer AT o ot Gee et i oirel TR
o MR R T TR, = St S Hehdl @l
fafaer yepr 1 oga & ifaer Tl o foe g,
5= e ifeer Tfvrai o wea gawi w1 Frefua e
et THERION | a1 a9 got R o Ui | e
fohan T 7, 3Tk ARfeEE Ud diewtiorR Hae % faw
ufifere-9 # fiu 7w €

2.10 farita favewor wd g@er SuENT

fameti 1 Hehou 1 1 Tiepfd, S i R o
U | ATEY ! €, SO U ST e Wl
? oFiifen SHeh STTER oheel o&l ifder TR Hepferd
I e B S Tehdl & foeh! faad waM 2
ferefr fargetwon o1 =amaes o, fafa= wifass aive o
o el o T o weEdn s § iR fatee
TIUTdS SSTehl st Hcdta, Aenefar qen foria daan
1 " HE W HeEw €| W4 & A At difes
i o aRwrl st Ton (= W) fer S g, |
3ch HIEh! o WY SH YRR &1 FeR fhal S
TfeT S &H FEE S-S Tdieh! & | i
21 3791 31 BT | G HEeh! i B [ S GRd
&1 T A sifaes afer 6 fomea o @ W @ g
21T yoR, R e e § gl o wde
N Trefud aifaes vl o1 fourd gue 2 =nfza

2.10.1 GHIHIUI okl o |fq Bt SArer

Aferer TR o IR Sherer et Henferd o1 saekferd
forT ST Herd & AfE St fomnd oo &) SR sl o,
TH Hdd UH T YHR &I TRME &1 Hhew @
STeeher Y Hehd B 37d: a1 i o o WY Hehford
I e i ad | § foRd O™ i Seswfad T8
feman S TehaT| 39 WA Tagia vt fammedt st wHETaar
Tagia wed § IR sEeh! T 9 fordl Tt =t
Gy w1 Sie T Hehd B 1 Al Rl weftentor o qeft
&} 1 fard wHE e € @ 9 gl e g 2
o afg eq fordlt fyve =t @ (a1 ©ft) & fag
ST FqH HL, A IR IHH AHAfAd il Fo o
B, 3eh! fameti o1 Wel 8 W 3Ad H ydw ug o
oras it fam € 9w WA el 6 YR, afs |
e o oI TR e Y, df 39k ST 9el 6
T3 1 fodia-ga WRefiwtor o @] [L T & 9w
ST =fE Tl

g fFdt gt 1 dyfs o 93 & @ 39
T T Gfd T WefHe S o fo o= gen &
IR famell 1 SyEm fRer s ?) g, e
Hufq feret gt & W&t B9 1 e T 21 @
e wfert = et st il S 9 eifafyea
Bl 81 Treprorfidta, TepToehta SR =Rl e
S fafyme werl & v sifem eF =et T IS
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e, TAF wAifder TR 1 SO, Si9 ST o &Y
H 0 (THSE/TE), A o TG H STueliAih
(frafa o YerteT 61 AT/H1em H YehTST 61 97) 7
g faamd =it g

9, g9 fAfafEa e &1 fafa Sfq =

x x, yt (1/2at?

&l x frdt o1 srean fyve g7+ Hebe W =fed o8
T 2, S %o A fave wwg =0 W fefd x @
RIS S v, ¥ TRET B q9 B €, 3R TqH
T 1 faen & T @0 @ @ R

Y% U5 o fou foria e faed w,
[x] = [L]
[x, 1= L]
[v, ] = [L T [T]
=[L]
[1/2 a 2] = [L T2 [T2]
=[L]

Fiifeh 38 THRT & Tt Iai 1 fommd Tue (o
1) ¥, gHio Te fordia gfte 9§ " wefeor B

el e 3 @ qea Te €, T fadta gt wderon,
Teh! b1 TG & HT A1 31fF FS el aaman e,
THH 19 I ¢ T &9 Akl o frdl fasiy =am o
fore are &t € oI A € =W Al o uREfen Tursit
o1 3TTedeh] § SR 1 Fal T 1 STavgehdl 2
I o W gH W &t wifeu T oafy @i
[HEOT ST THeor § STl B STt § af 9%
T Toeg &1 Wt §, Weg afe O Wit § wwet
Bl S € o 3E o wet fag T g St 39 weRr
g faiiar 0 W TE AHR0T Ay WU o Jered
(T ) TRTOT TET Bt Selfeh faiia ® 0 | Terd ot
STETA THISHTUT Terd BT U

‘3’373?’072.15 3z fefafiad I W)
faar =

imv2—m h

2 g

Tel meE] SHIESTHH, v THHT O €, g Tocd
0T SRR ST 71 Sifae fF R ug gt

o gfic @ @&t 2

Zo7 Ial o™ 9 i fomnd
M] [LT']?=[M][L*T?
qen = [ML2T

zfeqor wer =t fammd
M]IL T3 [L] = [M][L* TH
= [M L2T
ffer, < wel 1 fond wAE €, gEfeT 7)E Wit
forftar gfic o @&t B <

= 3QTETUT2.16 51 1 SIHEH J = kg m2s>;
2, IA v HT m s 3R @ aF m s T
st et (k) o o fefataa 3 9 s
frg-form =1 fada gfie @ o sad@i? (m
fque &1 geq9H ©)|

(a) K=n2v?

(b) K=(1/2)mv?

(c) K=ma

(d) K =(3716)muv?

(e) K= (1/2mv*+ma

F07 i TR el J 3H1 ga o forite g wm e
B =ifeq) g8 o T e e famst arett ufemt
T &l Hehold o1 SFeherd TR S Gehdl & SFa0T U8
&1 qfSr ot fommd (@) & faw M2 1P T; (b) 92 (d)
& fIU M 2 T-7); () o fau [M LT-2] 81 Sieo
(€) o =I&70] &l W1 URT 1 i Sfua fomd &t &
Fifr zad fg=1 fameti areht 3 wftml w1 Gwfed
frar T B0 e H|ifw K w1 faAd (M L2 T2 €,
T G (a), (c) T (e) fordta &9 @ g =&l 21 e
3, for fafta qahl @ 9 w1 =&l =eran o (b) 9 (d) o
I G G T | 3ok forg Tifst ol w1 ordferh
IR T I@ U= (W 1A 6) | A it 6

fore @@t o1 () # feon T 2 <
2.10.2 fafr= wifaes wfvrl o we Helyr =
AT

Hefi-speft fafi= sdifqen el o e geaw g
w3 o fore fameti =t fafir &1 s fean s e
21 39 forw e 7% 3 e =few fF u ifas afer
oo gl olifess il W fefR #=edt ® (dFE
s TR =1 TereETad: T =) qeh) | 3ok oI,
T\ § W A & AR e+ fafa= w6
Ul o ®9 | faed €1 e, T S gR 39
e 1 9HE|
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2 3TTEYUT 2.17 T A dAlcdsh W fa=r it
S TieTeh 1 T om § o1 R ASHE T
3R il Tocd Wt o A e A @ &1 A
ST fof 39 AlcTsh 1 et hiel SHeh! oS
(D), TeTeh o M (m) 3R Teed @Rl (g) |
el shear €1 fameti =61 fafu 1S9 =t
% JeH-H1A oh T I Fea= hiferl

Ze7 e A T Y, TRMEN L, g 3R m T fHeiar =i
Th AR % B9 H 3 YR for@n S Hehdl © ¢
T=IkF g’ nt
ﬁ,k@ﬁ'ﬁﬁﬁﬁ«ﬂ?@%,@&y,z EINIE
Tl SR 6t T o forfa g faed
[LOMOTI]=[LI]X[E T-2]Ll [Ml]z
= LT M
Al 2R T fomamd THihd wH W
x+y=0;-2y=1;TWz=0

l
I T=k[|=
\/;

e ST, 87 feis k &1 9 fadg fafy 9 3@
T fopan S weRar 21 F@T s g o1 T € T g
o Tferor et 1 TRl W @ Ton e e ®, F:ifn
a3 § fomd genfaq =T el

‘ 1
Iredd H, k=2n,3TH:T=2”\/§ <

TRER Hafyd TR o o9 G99 A= & o fau
forefar forgetuor it ST 21 qenfy formEie et
o WM 39 fafy g 9 @l fhu &1 wehd )| foviia fafy
g foret Tt &) Shaer fodta Avar & S S
Gerdl =, foreht wefreror o fafi= ifaes afyr & <=
Jerrel Tely Rl WY S Hehd| g8 HEE famnr ored
TRl # favg 78 L edl|

TH I oh ofd H feU MU &g a1y uEd,
et forta favemor ot oo fowfaad & o
TEES B

H9T

1. iifaer formm slifies it & a@me W s T aREmees faem 2 | e difaes Tk
S e, goAAE, Tnd, faga ¥R, SAnTas qd, Sl i AE SR SEifa-diedn, e

Tt o w9 H g

2. Y et U ferdlt gt Ak (S ey, et Sshe, fteR, shfeer, et @ik shean)
o U W gRita € | g 6 sl § wAtd W 99iad ®9 U ik ihd (29 i
B E | gel TR % "R ) gel Wnieh hed

3. A TRME T A= 3= fifass A I g AEHl ok GaASH o €Y H HoRd FL Thd
%, i =ca= o whed € | To TR oo I ki o U1 T i, W JOmet

FEd B |

4, 91 YA ARl W STUIRG W w1 SFaUSd Yomer (SI) FHM H SIaUEE W W
Tlhd UM € | 7€ Wolell T9&d §OR W o9 &9 ¥ WA § o S € |

5. Hol Rl IR geq=1 AR ¥ wra weft sifae wol § SI ameRl & wEn e St
B T FA WEHT k1 SI AT H a9 A (S Se, <A, 91 #f)) ¥ o R

S

6. SI W % GURHIIE Td SHRIEE R W WHd 7oF T ¢ (S8 HeX & g m,
forama o faT kg, ¥e & fau s, TR o AT A, =29 & fau N, @)1
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7. UM Bl U o€l RMEN H1 i @G Rl AR Gobd 10 1 Sl H oyeR TR
ST @ | WY Gehdl qe SAifeheh IRl i WXl oq HEAS w1 GRSl h1 Gohd
F EU A Hohd T Yeorl 1 WA TR S ®

8. difter TR o Hehad IR SI WIHEh! o Wellehl, he 31 HEhI, Aifeer ¥l iR =i
1 ST &9 ¥ oo ST Bq Yoo o U e e el iR Fee s oer s
8T |

9. foret it ifter Tl & sifrher o ST AE *1 Witd 2q Heu (Feaul) H wfAferd
e TR o ARl i Sifed AR w1 Wi 9 seriurdg afvrEi st aifa aegE
=8y |

10. Siifeer TR o6 W9 B ToIel W 1gcdel fafedt 1 wa femen < wehar @ | wifd i
o qRomm Wl o R WHF W9 Fdl i Fenefdl (accuracy) R GRgse
(precision)® W AMH # FfeAl 1 «ff w0 S =R |

11. =ifyd ue sifershfera Tl o ohaer Sfaa @nefe o7l &1 & @1 W <1 =ifew | fat
off T o wiefeh Aehi 1 W@ 1 FURT, 3ok WY A1 Wbt 1 s AR Afi=a
3wl a1 Fehed &0 H o fou aAm U el @1 oo S =@nfe |

12. gt A w5 famet @R o7 famet &1 waAew difgw RE & wEfa w1 oo w@
® | Tttt skt fereftar wwife shi e @IR slifen Tl o e ofea= e o e fagemo
1 FAN R S ekl 1 i T Hia meieRol drdd o @@l e, 98 6T el
2 wg forfa w9 @ 7o W T St e E e |

3T

feuroft : wendew ST Sl fawa aua, e stenl w1 e hEa

2.1 & wm\ 9gRka
(@) fFe 1 cm 95T a1 S &1 . ...am® o TR T |
(b) TFE 2 em 50 & 10 cm 9 o1et fafeie 1 T8 &d.........(mm) 2 & SR 21
(c) E M 18 km/h®! =1l 4 9cf W & df 98 1's He.oom Tordl 7 |

2.2 foa Ml & 9@l o sfud 9fida g afw

(@) 1kgm?s2=........... g cm?s2

b) 1m=...ccoeeinnn.. ly

(c) 3.0ms?=....cceeuvnnnnnn. km h=

(d G=6.67 10" Nm? (kg)2=.....ccvvvneeenn. (cm)’s2g!

2.3 S I FSl kI GEH helll § N T AT 4.2 J F W T, 5@ 1J = 1 kg m? s2
| 9 ST o5 &9 AEER i i TH YTl ST i © HY Seq9H % W o kg
o e §, ST H1 HEH fmeh SR €, G99 %1 0EH ys oh aUe § | 98 TR Hifg
o ¢ AeERT % TR W kel T URHT 4.2 o' B2 2R |

2.4 39 FHYF H TR ARAT FKISQ : o o AHFF 61 fovry Ieorg forn fomn “fersdt faeia aftn
FqE W T FEN R E | A F TEd g A e M Ferd w1 e wE
off sTewaes ¥, T VR § K R
(a) THM] ¥gd B fve gW § |
(b) ST IgaH srfus T o Fedr @
(c) Jewfa %1 59 wgd & Afeh 7 |
(d) 38 HW & AR I § Al H G aga Ak T |
(e) Seide, Wie § wgd 9t Bl ® |
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2.5

2.6

2.7

2.8

2.9

2.10

2.11

2.12

2.13

2.14

2.15

() et ® w1 F1 UG § 9gd @ HH et © |

WS 1 HIE UET T WG G T ¢ fEes SER el § yeRr 1 W 1 2 | o

% U A o9&l o gd den geelt o ot w1 g fhal ®, W 3@ S0 1 99 & o

8 min 3R 20 s oI ® |

e oo o forg fefafea § 9 wF-w 999 oigs 99 ¢

(a) T affR shfaad fees affer Tmm w20 faus ©

(b) Th i e €t el 1 mm 3R gaitd 99H ®) 100 fausE ?

(c) I TR 5 S Teh19l i1 aRH shi WHT o ST oAl WY Hehal € |

FE BH 100 AT F TH YA H GR @R TIA & a1 K1 IR AW € | T8 20

IR &1 hIAT B SR IY T B ¢ R YeHSE oF q99 &9 § o1 i SiEd HeE 3.5 mm

? | W6 1 HIEE w1 SHAA A R?

frafafas & sar <fsT

(a) SATUH] TH &N AR R YAET A ST T | AT UW o oA k1 IAM RE YRR
T 2

(b) TH THIS 1 I A 1.0 mm 2 AR Ik gata TqH | 200 fa9=H g |
AT 7E Ged 2 o I TR W fausEl # gen Wt § 9 el W SEIS i
Fenedar # gfg HN Hud ® ?

(c) affR hfaud grr dider *1 fordh et o8 %1 @ed =9 @ 902 | Shad 5 AT
% =9 HI go § A %100 WAl o Heed % gN fue favedd STgHe
WS BF 1 GAE b § 2

et W™ 1 BIRIW® 35 mm g W 1.75 cm? &3 WAl § | WIES HI fHE Wi W

vaifyd feran Sa1 © @R BhiT W HEE H1 &% 1.55 m? B | SEE-we e & Wiy

e R ?

frafafaa o aefs ot = e fafau :

(@) 0.007 m? (b) 2.64 10%**kg (c) 0.2370 g cm™

(d) 6.320J () 6.032 N m? (f) 0.0006032 m?

oTg 1 fr el TEdrRR 3fie 1 g, =gl 9 e HA9: 4.234 m, 1.005 m 92.01 cm

2 | Sfed @ede i q% 39 e 1 ke 9 EAT FG SIS |

O #Y qenl 5N A ¢ fesy w1 5oA9H 2.300 kg ® | W o Qe SR gommE

20.15g 920.17 g ?, fe=d ¥ W@ WM € | (a) fesd &1 et 59 foha 2, (b) Sfora wefem

Ikl qF IHE! & FAAHl T fRa TR T 2

HE fifqes U1 P, =R Yeo-arg URE @ b, ¢ 991 d 9 39 YR Had ©

P &b/ Jed

ab, ¢ 91 d % A9 ¥ ufqe qfeA HAA: 1%, 3%, 4%, 91 2%, € | e p H giawd
qfe et © 2 A SUgsd Heiel w1 WA ek P k1 UeRfad W 3.763 STl €, A &q
gfome w1 e AW d% e w2

et e o, e BUE ®1 eme Jfedi €, onad wid # @ fREl ol o fagerH & =R
fo= ¥= R M €

(@) y=asn2nyT (b) y=asnut

(c) y=(a/T)Sint/a (d) y=(a o )sn2ni/T + cos2ni/T)

(@ = &1 Aferae fagem ™, v= &0 & =, T="7fd &1 Ted i) | forfia st
R TTad P o e [T

WW@MF@HWW#'WW(movingmass)' m, ‘T S| M (rest
mass)’ m,, THT = v, I JHRT BT = ¢ F &= B | (T8 ey TG e e ST
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2.16

2.17

2.18

2.19

2.20

2.21

2.22

2.23

2.24

o fouiv emuferkar o fagid o GROTHEEY ICq= g3 o1 1) i S 39 Gae i o

TE AR F T AR FRE ¢ FI N A W € | 9% fawa @ :om (ITZW
IR @MY TR ¢ w8l o |
RAUe YA T A BT GiaHeEs AEw TREH € 3R 38 A (1A = 107°m gr fifée
e ST € | BTRSISH o TLHTY] ST SEY ORIHT 0.5A € | BRSNS WHE % T Hid
FT m®H FA Ak A fhaT g
ot ameel TG 1 UH A (UM AUH) WAk a9 o @ W 22.4 L AFd (UH A
AEG) BT B | BTZEISH o UM AU A qU1 SHh Uk Hiel o (HIUEeh A
AT M B2 (TTESISH ok 37U] 1 SEY T 1A AT | 78 U a1 ifuss i 872
9 WM YU i TR AR HIfGQ : A A9 dig fq F fqam foredt Temet =t fagawt
T 91X 3@ @ g o g, HehM g IeEt w1 M i faada fen § o5t @ wfd @ gdia
B €, W T fyve (werfear, wigmn, ar onfy) feor wdid e[ € 1 (ard |, wife smaent
T 8 fF o9 e ® €, SEiN, A g oRqu SIS AT WY goidt g8 W et €)1
it IR 1 3RAT I F ok faw A9 2.3.1 H KU T CFew’ & fagia w1 g fea
ST 1 gl o ufia: 1o kel § B HEHI o SfaUel W g i T, S T i e,
YR Y@l AB 81 #19iq SuR Tl ges 1 el o oW - 3 10'm % o auel @
| e, feh freheam qr off g ifeer X B TR ot ool e X B9 W it 3w
e 1" (Yohe, =9 1) T i H oo TG H € | @Hieid T W TR B Gt
oo T 2 | 98 R fave ®1 9% g0 % S geat @ g 9% T gl o SeR enem
?ﬁﬁqﬂﬁﬁﬂﬁﬁmﬁ 1" 1 o YR Fd 7 1 Wl ¥ Um URds feRan g
?
BN ER GRER ¥ freread qi 4.29 el 98 R 2 | UREH § T8 0 fhad § 2 98 9|
(Ve G ) da fepa e 9 am < 38 94 & ufkd: ST ke H geslt o
T W S B W o SR W€, @ S ?
i et 1 IRgrs A9 famE 1 SavERan 1 Sy & fau, fedt v o oferR
e ®1 = giifted w9 % fau 9gd @ SR wma-saual W suw! feufd &1 ua e
w1 ®E g fafy g =ifew | fadia fava 9@ o ©R ® @9 & 99 araqfos g J@!
o | eMyfes faem & 39 f9=1 IS 1 |t e dag, 9, seme enfk o IRYs
1Y 1 SAFeaehar gt € | 3= o fohedt foomr o off o1m9 =1 wehd ®, IRgrsar 1 AR
RO ST |
58 yR fomm o uRiys @ SewTe @, SH YR Steufaehiad faeri den | geri
1 ST HH Al ARET F el e Y T ot a1 € weedqul € 1S9 Ul
Gy ek gR1 31mg frefetfiad o1 ST A o Hehd § : (STel STAM ol shicd & o8l afer
i IURHH TG T FT FAH HIWQ) |

(a) 9HgA i 31afY ¥ 9Rd & FR IUER H® A FA FATH |

(b) el BTl 1 Eom M |

(c) fFeh q@H *1 o@fy § 9 &1 =14 |

(d) etoeh TR & el ® e |

(e) STMUsh! Hall o HE § a1F oh AURT &1 H&A |
Tl Th F I (T qared) ® R atiafisk i %1 A 107 K § sifu iR s
Y3 1 A9 oI 6000 K | 3 @iferek qrg W g off usrel 2| A avet wrewen o e
T Tehall AUH! gF HT FHAH T TRy U ¥ ¥ #Y Sen € 2 9 9% S, el A
e % Tl o URE W § 2 RN U SN TEl 2, TR W= oy FrAfafEd swe!
% YR W FT Ghd & : G4 & 549F = 2.0 10% kg; g4 1 B = 7.0 108 m |
e geTfa T gedt ¥ 8247 @Rd fhaiel R eidl ], ol 3Tk <A %1 HIvig AT 35.72"
%1 =9} | gewld %1 oAE uReferd Hif |
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2.25

2.26

2.27

2.28

2.29

2.30

2.31

2.32

2.33

Irfafiem aremy

Tl o THT § HIE Al e v % WU A0 G =l S Wl e | 39 AW BW H 3F1 Hoh
S o WY B0 A Ul € | IS foreneff w9 9 vk i FrefefEa Gau g
EF{T-IT%:

tan 6=v;

AR o€ 3@ HeY o St 1 W U o € S| TR Sen W © A v —» ot
6 —0! (g9 78 UM ® ® foh o g1 &l 5l W ¢ iR fopeht @ =afem ok for of Seafera:
g W ®) | T AW GG B o U€ Heay WEl g Gehal 82 A% UH e ® 9 Wel Hay
STIAM &=y |

g T fepan wan @ fop afg famn forelt amen o6 100 =i @ < Eifsas sfeai i =er &
WU, A S GHA § ael 0.02 s Hl R B Hehal @ | W HoEH U gR 1 s o g9
el 1 WA ° enefdn ok fow sHeR N SAfaaE 22

T TIfeT TRHT] 1 STHY T 2.5A A gU ST AL T FAE 61 STIHH TS
(Sifeam o TAEE a9 SEE] S Al o Fd HH 1 Y40 SIS 1) 39 S i
fortectta yrawen ® wWifedw & ¥ 970 kg m-3 o T Tl HIST | 1 34 A B oh
uRAmT w1 Hife gEE 22 Al @, 9 =i

et YA W S 1 GieTSTeh A Bl € : (1 f =1075m) | TS STE e
frfafea erqufas Hae 1 oo & 2

r=r A

St r T B e, A THeR! Feme we 3R ) FE feriE ¢ S e 1.2 £ % aeR
2 | =% yefkfa wifse for zm frm &1 o ® o fafs= el o fog At geomm e
e feeR € | Wifeaw e o S S @ 3ol shited | 99 2.27 H o TR
MU Hifeqd TWAIY] oF WA FHAN U9 oh W1 SHE! ol i |

AW (LASER), W91 o 3TeIfeeh digl, Thaoll qeil Thisel fho-gs =1 & € | %R oh
T TN w1 el TG A H ARt foRar A @ | ORR k1 YeRTRT o ®id o ®9 H SUGN
F T TR & A w1 et ¥ O UREISAr o T I kT ST T € | RIE R hTT
fERR0-gS =g o I W WEfdd gl 2.56s W A1q9 37 Sl © | et o ufid: <A i
wHerl w1 e fha € 2

S & A< A I e d 3ok T I Ga1 M o fAIT HAR (SONAR) ¥ 905 qui
1 FAT Bl € | B GAgsl WHER ¥ gafSd § | 38k g Wiid Sl aw SR 9 i
GTgesl W WEia SEeR! Uieatt i qiid ok = shiel faeie 77.0 s € | 0 1 UGS femat
WE 2 (I § A #l =l = 1450 ms ) |

AR fova # anyfier @miafas g0 @St MU Heifuw gy fave sl | R fF S @
SRS YRSl 1 geat q uged H ondl od o € | 39 sl (9 Fe ‘Quasar’ #el
Sl B) o HE EEHd a0 § et el 9o Harse oaren TE % S Wbt © | fRE
TH FECH km H @ SIS SHE SESa TR H gH d 989 ° 300 HS 9
ISucRC

I U faem qea @ T ool gEuen %) eafu & wigm w5t =fed gd w1 wfwar w1 g
TE TF odl € | TH qF I I 2.3 IR 2.4 Y ThHA A ok MUR W FHAT I
TR A FA SIS |

39 IS o Ush HeM Wifdshieg (NuwH. felw) wpfa o gt feerimi (Fedisi) & o
qEl & WY IS W A o 9 | THH I Tk 9gd & ek Yerur feRan | weamety sifeht
% o Rt (S8 TR 1 SIHH, Wei 1 SeaHH qel e fEdie G) | $% wal
o o 9 T UE wEen W ugs U ¢ fwent fom wwg @t fam € 1 Wiy @, 98 0 wgd
& €t W ot 3R gEent R fave ) adHH sehferd o (~1500 FUg 96) o wie
2139 g § § T gt Fediehl i GROM % SHR W I8 <@H %1 YA it ik
@t 97 "' (W AR HE A U=k Ged 9 A9 "iE Wehd ©) o gehd © 2 4
faga 1 o1g qen =@ e § gHEAd wewyul € @ gol fradiel i ferar U geR
gfed g2




