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A ot © TSR B9 39 TN GR # Hhd © ¢ (i) SHACE &0, do IS 2.1(a) #

TUT SR I o =19 1 ol & 3R SUh! B0 r 1 UM el 81 q°-h10, /)
o 2.1(b) H MU TTIR M O I H5 &I ifd TIH Hch Uk qRa: M e
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TH UE difgr TR & Al #1 ot ST s € O 9 qot R 9 oge= R
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¥ fgu MU B ¥ HI= S| Wl @ fafire qm kg e (Wl A 6.2) R #w
g1 S| A 31 fafere Tl 9ol e gl 3R Ui gol-AE o GaeH 9 99 @

(IR A 6.3)| 3TUH! dlehlfcleh Ged den AFRYE WS & o faU 39 Ui &l
TRRT (A6.2) T (A6.3) § fo& T4 B WM HeER | M a9 HEe GRU 2.2
¥ fag g 2

S| Wl o W U SR STYedeh] i oM i ol SUEH R Ik Wdleh IR
(A2) ® feu wu ) oifess uferl, Tomf qel o) gl & Gehdl oh SUAM Hedt
g frdw ufitre (A7) § fRu wu € o snues wries den o Ged & faw S|
ARl TE 31 ARl et sy afifire (A8) | T Tw €

2.3 IS <Rl HIUA
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2.3.1 S AT &1 HIUA

agd o<t A, S8 ot U stuen ar w1 gedt W @, yw-w9 @ fed diex e
el denetl H Heayel fafy 59 eem-fafa wed €, &1 SyEm T sm 2

v o Tt dfge 1 o1 TmEe Tehed € SR geuf (wmr {eR) & fRd faftre fag
o |y Ufgd 1 Yedl oro Wl offm A @ (I e &% TEd gu) <Ed €, @R fRe
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et @t frorfq afafda et wdia et 81 39 ovem el S ®1 & derr faget (A w
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oA fafyr gro fordlt g9 718 S K1 g0 D I & & faw, g9 9, gt W g faf=
fearfaal (Jeremensii) A T8 B ¥, T% € 999 W IE@d B1 A U9 B o o9 1 0 AB=b
21 fox 2.2 2fEw =9 9 feufaal 9 W' 1 ey fewnsti o &= w1 v |9 forn Ssar 2
fost 2.2 o o gr WA T AE HIVT L ASB T RITT AT AA(TeR HIUT el B

b
-,

Fifr, Te F 9o @ 50 wed v & 1 IR, TafeT, HW () Fgd & BRI T
Ul <9 W B4 AB I, = S IR 55U D 9l 91 I, EE b T WY WH Hehd

* SSM AS=BS .. AB=b=D#8

SeT 0 emw ¥ B

e 2.2 % fafy

D & TuRv o 9v=rq &0 s fafy g/ 78 1 ST steren wivhg =M off i@ &
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sfaf ror) &, @



a =db (22

HUT A I, geAt w1 SH Srafefd § WA S Hehdl €1 TE TS o 4 oAwd: foudd (S

o fauwdia fol W feor) fogetl 1 @i 310 @ W wiw /1 fownedi & &9 o &0
2 FfF D 1 UF TG T, o: UE & AH d H A GHERIW (2.2) HI e ¥ T
foa ST TeRdr B

T (a)H T ® 3600 = 21 rad
19 = (17 /180) rad = 1.7451072 rad
(b) 1°=60'= 1.7451072 rad
1'=2.90810~* rad = 2.9110~ rad
(c) 1'=60" = 2.908107* rad

1" = 4.84710 rad = 4.85107° rad
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= e T 7, oA & g =400
9= 2.3 ¥, AB=ACtan®
AC = AB/tan8 = 100 m/tan 40°

=100 m/0.8391 =119 m

T 9 €

0=1°54"=114'

=(114 x 60)' x (4.85 x 10®) rad



=3.32 10%rad
% 1" =4.85 106 rad

el:ﬁT b=AB =1.276 x 107m

3T: THIHIO (2.1)  STER YA TE GEH & A

*T 3, D=b/®

1.276 x 107

3.32 x 102

3.84 x108 m

& @ 1 HIVE =W A

=1920"

=1920 x 4.85 x 107 rad

=9.31x 10 rad

1 =

d=aD

= (9.31x 103) x (1.496 x 10"y m

=1.39x10%m
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AT F AM (108 m ¥ 10710 m) & o1dd geH A &+ W & fau ed fafire
faferl 1 ST{Ew wTA B 21 Sk folU ®W U= S¥ HUS-IA k1 SYAN e
THhd| Tel 9k T gemeelt &1 ot ot w dmd ¥ Uw ywnia geAel W fwd
fep™ &1 Sife oF ToTU SYI-WehTel o1 SN TRl ST €1 WehTST o &0 o0 S/ B oh
FRUT, YHRNT GeAse i, Afsh § oifush, Tgad THNl o dIesd o SR faded o
e € wam o o S g 1 (39 fawa o fawqa foeem emuen! wan Xy siifqent w5
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WA T BH, TARIA-GS H1 STAN FX Thd 2| Soide goi i sfad Ofd 9 erfqefeaa
JYd Td YEehd & §RI GihfAd fRal S Gehdl ®1 3@ YR o Soldq-Yeuael
fadem ot oiqa: st 92 g diftg e @ foF soieRia ot o % e HeRR %Y HWehd ©
(3@ foma o for @ o e Xl 6 @) | fordl gela &1 quesd 1 A o W
SRR FH B Gehdl Bl 0.6 A Ta9T el d% o SoigeH genselt faefaa frg < <ok 2
TR g1, oW, USiel @ Supe SR wamEd 1 faved "W @ W @1 e € o
forshfad UM Qeefit 31 off 17 ¥ YR fades ww #) fomn man #1 ek 3N e
HUST T AT HT e 9T

ficfih TRl U] o WIEST 1 3Thel i &1 Th Wl fafy a0 & T 21 el s
T WA g9 € TSEeh 310] %1 "ET 1079 m wife 1 2

39 fafer &1 ga UR, ot o T8 R 3Aiclis 37t 1 T THivash W o4MT 2|
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T WHA SR 10710 m w1 HifE o1 21 7d: SH A § d@H W THH! STHEG 1m &
ST orq: feReh wa) § Ay e H Sa € S @ e S8 o im oI %
el o oh% W @ T deu i w1 Ak et 2

2.3.3 TSl oAl URET
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1 ®H =1f=10""m
1 THeH =1A=10""m
1 Tedtd O =1 AU (3 & gealt &1 ofied i) =1.496 x 101" m

1 T a9 =11y =9.46x1015m (3x 108 ms™! & o7 ¥ YW g 1 Fhe H =il T
| 1 ad)
1 URE® =3.08 x 1016 m

(9% T 519 W geat *T wan i fwd 5591 1 37k WhvS & HIW SFARG HL, 1 TREH
FEt g1)

2.4 UM T AU

FIOH TSI HT UH STURYA U1 21 e I o A, I@ a1 fKopehiar H sSR! srafedfa
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AT U o FeU-UY i 50 ST HU1 & SHHEE o SATHALIE! Bt B

241 THA & TOH
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H A=A + 1 x 10-13, 31Afq 1013 W< | Th Hohrs 9 o &7 &1 Jfe TH & @A
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wferd g0 oF ®9 | o o T ® (WRO 2.1)|
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2.6 TeTeT, IA T TRIEAT TF oA | e
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Jardt & fop o' afdr frm fasdeq = dmn a6 ardt T 2
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Tel wgell W e Fened ® (i ardfae WH o freRe ®) W %W uRys © (HifE
g1 faded Shaet 0.1 cm B1) e, U0 AW w7 Fored W eifus qfigrg B1 31: Ao
¥ Ffedi & RO e AU ThH G W9 B GEEEG:, HWiod | oM A e ®9 9
frfefea < aforl o avffepa foren T @eha @ : (a) ®eS T T (b) ASFeE A

e el

Sueg qfeal 9 qfea & W el wh e o o1 TR SRoTeHs WM el €1 hues
e o 5w Hia FEfariEd &

(a) T TfeAl : F Ffeat ww =5 w gl sfesmew, Ffequl sfvnE A yREIH-AR
e o ROl Bt €1 Seeond, e wehar € o ferdl qroardt o1 efeneR Stm 7 g3m @
(IROTHEEY I8 STP W S ol FHIS 100 °C o TIM W 104 °C TedT &1); fheft 4
R Sfard & A See faom W R Tom =1 = foee 9= e % v faed &
GOt | 8, = feret weRe Y9H o w few foen g w

(b) UTATHTeR Tersileh a1 Shrafaiel o 2Tq0TAT : Ha IR 1 a9 910 53 & o
Ife A9 AIH W G W OO d9 T H o I8 d9 YRR oh arkdfash a9 § §ed
& PO HU AWM TAN o INE W@ uRfefdE (AW, S, o9 oo, engar ene

i) o § e el Td R TR 2

(c) SfaTa Afeam : 3 yfeal, dark & Foreht qafve, STheol & oo o ®@ T wH A
0] oid 9HY Ueh g Sfud weeitEl 7 siad Sfe o hRUT Bt 3l ISl o fofu,
TR T9 W g2 Hi ferfq 1 9 R uedi ofd 999 AfE ST WHe % HRT ST9l
iR g wet feofd @ ofter < ot W@, @ wred § oA o ROl i e ST

Gl T8 UAIRTR] dehiiehl o IUANT, WAN oF U STU&iehd 3T=9 99 I3 1 =39 Td
AT AFFTIG JaTEl h1 R Hh HAGS qfeA Bl HA B 51 whar ¢ fme off &
T el & fau, 3 qfe w1 g ffvea dwet 9w steer fRa S owear @ &R

qISATHT 1 TR G fohan <1 Tehat 2|

agfew feat



oo | eAfrafed ®9 9 e ol qfeal w1 anfese qfedl wed € iR gEiie 3 faed @R
i o agfess €1 agfess A, wEfier sEeaet (dM, sSeedl USE, YA e

& FifAh HFA M) § T ol AGgfegeh aol SHIHY SAR-9g[d o HRUl a1 Tgdih

o I Ui g H1 T (YEiUE Fed) =fwm@ Jfedl onfs o wRor g €1 SR &%
fee, # =afed T & Y F TR-IR I A "G T fF W IR IR qeAiE 9
&l

TR TfS

fordt ATIsR I 1 AT ST Gohd olell B ¥ Bl AF IH ATk I3 1 3TUdHIh hgoldl

2| frdt Aus = gr fow U g wreAi a1 Aifud A STk STedddi d% € Gl B
gl

FeqaHi® Jfe Th UE AT B © S W 95 o faved § Hag et @1 See & e,
forel aftat ohfood w1 sfeudqdi® 0.01cm ©; TRl TEATd 1 feudqdiss 0.001 cm &l

Tehdl 81 STeUaHi AfE il Agrese qedl i Sl | wh WifHa 9o 9 € @ S
ka1 2; I8 I wHEg IR Agfesd <A € o Wy B @1 afg ew o e "o o fa

X Thel &1 START & ¢ dl Ml @hal § 3T 1 mm Saled | el 2l

sifyeh IRR[g WI9A I3 oF WA Hhich, WHAINGR d@diehl H {uR, 3 oF §NI, ©F
eUqHIS IE T FH X Tohd 21 ULON H HE R I R e Geft Yeri o wEl
3fq 9T i1 §1 A€ HWIeA A Hifud TR o darfas O o sTfus ke @i

26.1 Fruer Ffe, smiferew Ffe v wfaea Ife

(a) M T Foreh Ufer o &< AN & AM 1, ay, as..., a, &1 TENER RftufE § @
Ui 1 Geifes g9d 7H, 7 9t 5El o6 GHIG 18T R 9T S gehdl Bl

agrey = (aqtaytagt..+a, )/ n (2.4)

ql, agreyg *Z a;/n(25)

Hifer SO Ted T TR 1 g1 € % 9% we gfeea @ R R ufn ) sfem
Y 39 TR o ardfash 7§ Id @ STfsTeRTad 8 Wehdl @, fa SEeh sTeeTeRierd




TR ®I g9 Bt 2

e o =AM X ordfosh WY o &g o Fal o YHATT i WA w1 e A wed
£l U1 |Aa | g FE= fman Sar 21 &R, =6 fordt ufn =1 oreafeoss W9 A0 w6
FIT fafy oar &) 2, U &9 WHid Hied 1 € A ok arEdfae HH e Y od B
q9 g =aftea | o et w9 9 FRoe g g9 yer €,

Aa1 =aq — Agen
Aaz = Ao— Ay

Aap =ap— agey

TR IRwfad Aa &1 TH F3 THUT o fAU oAAS & Ghdl & ek S P9 T

GO o fIU 98 HUMcHS & Hehdl 81 g FRUst IR |aa| WRa & eFHAS B

(b) iifqer TR w1 Fruer qfeai o 9RAON o AR wed & Gifdes TR aw = H
sifqm =1 A FRuy Afe wa1 S 21 TR Aagpey ¥ FEMT w9 T

Ade, Aaq-[%q = (|Aa1|+|Aa2 |+|Aa3|+...+ |Aan|)/n (2.6)

- |Aay| /I n (2.7)

If€ B9 IS Thol AY of, A TH THHRI A1 amgeg + Dagrey & IR | FT 9< S0

3:[% a= agey + Aa'q'[g.z[

a1,

a -Aa <a <a + Aa (2.8)
He A » A= _ A

o e T g B dfem A B R WY a w1 oAM (agpey + Dagpey) @@
(aqT%,q-Aaqu) %ﬁ?%ﬁﬂﬁﬂ%ﬂ %|



(c) TRuer Jfe & *M W, &0 yH: mufes qfe @ whaem A (O) &1 WM #W
adfersh Sffe, wifyd T T wen FRue e Nagpyy T 3Hoh HIET HM agpey 1 M
2l

MUTE AT = Aagu/ams (2.9)
v eiferes qfe w1 gfav § ofe #d €, 9 39 giav A el S 2
31 gfaerd qfe, O = (Aagwfamgeg) * 100% (2.10)

e, 31d B Th SRl W =R o &

FETETUT 2.6 T wanyen W frug us Wi
T G g Fieh & H9iEd &1 S™ &t oo @

=
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T TS 1 g fAU U wHg o wiedish, U<t 2 W fAu MU wHg o wediel i ge o,
IF g9 o 3ifush fe 21 Heeqol 9 7w ® fF ut ) s qfe, e e &
fau 3o Hewqul =t © a1 8ok 9w ® g aren uiady 7, ity g &




wf ot Wt @ R fowan <1 Gehal 21 S1d: WSl 1 1 g B Ut 2 R almar § S

A

IETEIUT 207 BH Uk T dlaish o Srod-hiel T1d i &1 IR & sidek |9 § fow
TU UISAE € : 263,256, 2425, 2.71s Ud 2.80 s | FRUs Ffe, wnier Ffe wd wfqer

FAfe aierfea swifsg

A
B cdlcfeh hl AMEd [T <hld,

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

T =

13,12
- 5

= o)

2.624 s
=262s

i, Tt A 0.01s o fa¥sH a% AU MY ¥, sEfT gHF w1 |l A T <eHerE
I 9% €| 39 3THd It Hi ot TR A H q% fae sfea

oo et €

263s-2625=001s

256s-262s=-006s

2425-262s=-020s

271s-2625=0.09s

280s-2625=0.18s

e S, Ffeal & oft o) e € S At S areh afvEt o €

Tefi Frue qfeal o1 wwia qren (THiaR wed o fau en el IRENT o ®) €



AT =1[(0.01+ 0.06+0.20+0.09+0.18)s]/5

=0.54 s/5

=0.11s

g1 7 ? foF T <Aioth 1 <o HId (2.62 £0.11) s &1 37iq STRT A (2.62 +0.11)
s Td (2.62-0.11)s, 31a1 2.73 s W 2.51 s o = 2| it qft Fruer Ffeai 1 g
WA 0.11s €, o: 39 A H Uehe o THA &9 ¥ B 9 & F B sl o Hred
T A Yohe o Hid 9N dF oF H H1 w12 A & B| TR Uk HE H AF
T 27 39 TRER ¢

T=26%0.1s

M difs, ifae gers 6 favawa T 7, Fifw a7 5 w7 % A9 Fw ot 7 "
T1 T T H Hohd & €T H T TH THR Fed © o AWM H § Wefh % &1 3@ FHW
T < el 3fh 2 qe 6 B o 2 faveea © @R 6 | Fqfe Weg B SGAM 2.7 § 21U
Trefer 3Rl o fawa § iR foream @ @)

39 I euferss Afe sreren wfde Ffe @

0.1
Sa =

x 100 = 404

2.6




26.2 (A T A

s &0 e TH TN H O wF 99 gfmfea @, 9@ g6 a8 off Sm e fe e
oo Ffeat fRe R gafsa et € sseww & fo, fedt uwrel %1 we s@e
FAAM SR FIAT o UM SN WiE fehal S ?1 Ak oW Rl 9% oh geAme @R
SHaT Syt A fameti & Ao ® Jf wed ¥ df 7 F% 9 B =fey f SE 9% %



el o S | Wt Jfe T a8 oM & o fau fe u' Ffe fha Bhh B uw
e e fop fafi= wfordia w@fwenett & Jfeal fva wr aifsa et €1 59 forg en
frfefea swHEfaf &1 e s 2l

(a) Tl ThetT a1 Faeho™ &l Ife

A ofifSe, o < wifas TR A T B o Wiftd |9 HAS: A+ AA, B+ AB B1 &I, AA
s AB %H9: T URE w1 U A B wH Wdhem Z=A+B ¥ IR AZ I@ HE

aEd &1 Ghfold W

Z+AZ=(A+AA)+ (B £ AB)
z ¥ SIfysmad deifaa e
AZ = AA + AB

Fehfed % W Z=A—B & 70 g8 9 Bl ©

Z+AZ=(A+AA)-(BtAB)
=(A-B)*AA £ AB

YA + AZ =+ AA + AB

Tel fR sifyean derfod Jfe AZ=AA+AB

ara:, foraw w8 & W& St R Y GeRfod A1 Saekford feRar Siar €, v offaw
uftomm § e qfe 7 aivEl s feder gfest o 9 o sIeR gt 2



Iglgtur 2.8 i.:_1:| TR | B | 'I'I_.. T =

ATl & @9 W 1, = 209C £ 0.5°C TH ¢,
=H0% £ 0.5 _| == TUo=] =T T ."'I

TH A —l_ SIEE A G| —rr-l—n-

g ' = t-t = (50 °C+0.5 °C)- (20°C+0.5 °C)
r=30°C+1°% 4

(b) TUTHEE AT TNTEA i Tle
T @i, fF Z= AB ¥TA T8 B % Widg WA
A=z AATE Bz AB &, 7,

Z+ AZ=(A+AA) (B=AB)

= AB = BAA + AAB=AAAB.
A 9 W Z T U S0 95 W AB H M & W,
1+(AZ/Z) = 1 = (AA/A) = (AB/B) + (AA/A)(AB/B)
IfF AATH AB TET T T T THEE FOEW
TUTE WH HHA B
AZ} Z=(AA/A) + (AB/B)
A 9% AEH © W9 TG © % I8 954 aed
T i ] BT B

3@, Tam =g & . 59 37 wforar & qow ar ur
ferar @maT & AT WnA wftone o smitees iz, 39
MUl HeHT WISE! W HTAT8E AT & AT
giAr #1



JETET0T 2.9 Gfaiid R = V/I, 98§ V =
(100 +5)VTH I = (10 + 0.2)A T R W Wiaow

Fe Vv wiawm qf2 506 R 1 W wiwm T 206 F

~ R W wa wiawm 3fz = 5% + 2% = 7%.
q

FGTETOT 2.10 R, = 1003 HA IR, =

200 £ 4 W % T WEOEH B (a) IO FA

4, (b) TRE wW ¥ wEfem fEW TN 2 (a)

gl W OHATEA A ib) s & BEEHE o

74 T 7 Rl (o) & fAw @Ew R
AR _ AR AR

RO_R,

=R, +R, T b) % forg N e

RR, 20
o

R R 3 o 3 #ifm)

FF (a) #00 W HATEE F o i,
R=R +R, = (100 £ 3) ohm + (200 * 4) ohm
= 300 = 7 ohm



(b) IEE FW TEEH W qEA WA,
Vo= B6.7 ohm
1 1 1 AR AR AR,

—r=—+ ¥ 2+ =
W ® N R® R? Rt

7, 2 T N g
..uz':{n""}“j;‘:' (Ed}m,f
~ > Hl- £ H_‘IF
_TBETY . Tee T
DL T 300
I - G667 +£1.8 ol
=1.8
:-"‘:":_':. ."l.iri"
(=l wefw s & T & i w E
geg T2/ tmmmrFomm 18+

(c) it Trior W & W § e
W i, Z = A%
™,
AZ/Z = (AA/A) + (AA/A) = 2 (AA/A)
AW A2 W T A, AW AT Al &S T
B STRIE FH UL, AT Z= AP Be/Cr
A, AZ/Z=p(AA/A) + q (AB/B) + r (AC/C).
34, Tram =@ T famt wifas o faw w1 k
&I HTHTerE = & ke A EAT £
3BT 2011 A§ Z=A"B"~/CD”* 8 a1 Z ! iR Jfe A hifQ

A Z | SIUfEsR Jfe AZ/Z = 4(AAJA) +(1/3)

(AB/B) + (AC/C) . (3/2) (AD/D)

I 2.12 TRdl Tl s @1 ST T= 2p VUG BIAT @1 Ff€ L 1 HifYd HE 20.0
cm & 9 1 mm d% *1 Fgenedar @ SR WA 1 1s faugd ol s "u€t 4 9 W
Tg U Sl © 6 el oh 100 SieHl T HHF 90s © df F&l g o fAifd WE ekl
Tenefd = 87



FT g=A4AmL/T?
3 S At NE A .. % .
IR . - g i O M
?I%T,Tndfn'{ n,eﬂﬂ.,T tl?Ta'TLE{H
t A o A9 &I Ffedl euadiE Jfedl 2
3T (Ag/g) = (AL/L) + 2(AT/T)

- =L o[ L)-0.027
20.0 90

3d: g o °99 | gfaea Fqfe
100 (Ag/g) = 100(AL/L) + 2 x 100 (AT/T)
= 3% .

2.7 |reieh 3Tk

St o AR quie fohan < gt €, & Ao o Ffedt wifea it €1 era: Ao o g

® TH YRR TG fohal ST =1feq foF AMA &1 IREar T 81 S0 SERUM:, A/ o6
qfomdl # UH Gl % ®9 A TRE wW € fed o9 gt ofk gfHfe el € W
faveaia €, o1 98 wuw ofw off Wfmfer faran wmar @ i sifafvem 21 favaga ofi
IR Tt AffYed oih I @ o wefh-3fh T S 21 A% g9 we R R wa
AT T 3 HTA 1.62° ¢, d TUH 3%k 1 T 6 af favewda we ffvad €, sefe siw
2 eIffY=d ®; 3H YRR Witd W § 3 Wi o 21 AfE Wi o o feRel a%q
e, 287.5 93 oA i WY o THH WR @efw % €, T 2, 8, 7 qf ffvea & W
dF 5 AfHfead 21 ord: AR % AIOE o giomm o wefw ofw @ eifuw ofw faw
3FEYIH Ud UM B, Hifh, I8 A HT RS o fov o Terd uwRon <)

frdl Wem d ede ol i 9= Jd S o aw fefafea seewn grh wue S
Tehd &1 S 9B vl TR S et € T Wil o Wioe ) uiRsan SR e € S
9k I o SFeqadis R R wedt @1 e wm A fafe= ol & ofads & s g
Tiefek ofeRl ol Fe gRafad T8l Bl I8 "ol fewht frefafed § w8 afue gl




aﬁww#ﬁ%:

(1) SN o oIy, o 2.308 cm o WR @iefe 3tk €| Weg fafe=1 wmrent o gt orarg
! B9 0.02308 m A1 23.08 mm 123080 pm i for@ T 2

= gl Femet | wiefw el i Eew €l Ul 9’ (3 2, 3,0, 8) €1 UE Wi € T
e 3iFT w1 e fuifa w9 °, SImed FEl ol § SHHT Fis Ted el Bl S
Ierew 4 Trefafad frm o 8 @

. gefi YW Sk WLE 3h B 2

. Ifg fdt gen o <ymed fag ®, df sust feufa o1 om @ fon, ol < e it
o o9 @& Gt I wefE o ' g

- A% FE Hem 1 9B R A 9 I S e o S IR W YU YW 3E o W
3R &, @refer 3k el Bl ( 0.00 2308 H sruR@ifRd I @i 37k T T)1

. UE Hem e ymerd T € o sifam sty o v wiefd ok Tl g

(3Td: 123 m = 12300 cm = 123000 mm ¥ 19 & @efeh 7 &, He o g Iy Aeish
¥F & T)| qenfy, 3T STTe Yarmr W off A % "ehd 2

- TF UE g, e e fag w, & STy v wefe ot B g

(F@ 3.500 A1 0.06900 ¥ ¥R el ofF )|

(2) ITTH I W oik € a1 T 39 fawa ¥ uifd @ "edt @1 AE oifee et o
w T 4700 m faeh T ?1 T YN0 ¥ e T ? TR gel Iy a1 SE9F HW
aREIGd ! SAAMT ® ofd: Fel gt I wede otk ?1 (AR A wiefw T e @ g W
w9 ¥ foEm &t AETIhdl 7 Bl dd SE-HY g9 9 719 hl 4.7 m @ Hhd o)
3 HH AT €A STIAT WSS ofd @ al 4.700 m = 470.0 cm = 0.004700 km = 4700

mm

wifr, sifqw Ten ¥ 1 3, fo <emerd et e | o 3 €, o: Yeru (1) ok
IR TH 39 Toid ks W 9g Tohd ® o 3@ " ° 2 wiefw o € Jefr arad o




=gy =R g ofh ©, HI "] o Uftedd 9 wiele il i e § ufads & g

(3) @ 37l o fuftor & 5@ ghR Y Wik w1 W FHA o fog gaen S T @
foh e W9 i SR HWehd (10 1 oMl o &9 H) W yEqa fRA WMW 39 Gobd UG
H YdF G Fl a x 10° & &9 § for@n Sl 7, S&l a, 1 ¥ 10 & a9 1 H1E q@& 2
3R b, 10 1 IS YAHE I HUMHE =1 | G ! Gi=The FEHRON a1 o folw g6

TTHT YOI H Tohd €, A (a<5) B W W 1 3R (5<a< 10) H W 10 AH Fhd
&1 e, TH H&AT HI T 108 % ®U W Fed H Hehd @ fE@H 10 1 od 3 ifqes ¥
o AT &1 Hife HEAN B o o Tk AN hI AEASA & A T8 Fed ¥ wW
= fF TRT 108 T HME HT S| I o AT Yot w1 W (1.28x10°m), 107m
HIfE 1 B, Tk TRAD T Hife 7 B1 TESSH T 1 =09 (1.06x10-1%m), 10~10m i
e T B1 THh TRAMDT 1 I —10 B 37d:, Yool 1 oA, SESISH WA] o =9 9
17 9fm wife w8

U Tk 3k o WIS SIWE oM i 9l 81 S8 H Y& (a) o Sfeafaa wifd o &
S @

4.700 m = 4.700 x 102 cm = 4.700 x 103 mm = 4.700 x 10-3 km

78T Wiefeh 3Rl i W& A HE W 10 i UM ST | qUMY, oA Hoba W MR
Tem & Tt I WefE of T €1 38 W § weft gemstt o 4 g i T

9 YR, S Gohd H YR & & g YAl oF aR H HE wifd T @ e 9
e el F e

(4) TRt off W9 oF TRl 1 AT Hoha fafy ww eyl fafu 21w Al 7@
fafy & srommt S, @ T g Seew | Sfeafad femt w1 e R T

. Th O 9, fo SemHerd arelt e o fory, ST I wreie ot el €

. WA dTell e o fAau S v i ot 2

(5) 1 ¥ B & §, IRWRE &9 ¥, SxHed o 91 AR fo@n I (S 0.1250) Heft
off wefeh i &1 =ranl denfy, fret o9 # Ut e & 3fd H e o I WY o+



T 2

(6) Tk @1 faurst wRe S T dl quiifeed ged et € @R 7 € el mifd AE Wl
frefoa #adt €, g & € SR ST o Wefh-ofh i 21 3SR o faw -0 sterar
s=2mr H Ul 2 T Fened gem € 3R 39 2.0, 2.00 A1 2.0000, S ot fewHsws @ for
ST Hehdl T T YER, 7L, H n TH R 2

2.7.1 GIedeh 3Tkl ¥ Hefed sfehiar Gighaman o Trem

foredt aftehem 1 uftomm, food oferl & of=ehe 9 U AR gfmfaa € (stefq 9 9@
o e ot @ Wem difg 2) oI w @A, A ®9 9 WY T A R
afafegaa off wfafafea g9t =ifew) =g oftomm, 39 oifte o= @ sifus @end == =
Tehal 5 W 78 enuiia B1 ow:, oA ®9 o, ferell off uftomm o wnefer steRt et @,
1 oo el @ Afus TEl 8 Tehdl o 3@ W fRan e @1 3w v, Ak fed five
1 HIfYd SeTHM | SIS 4.237 g © (4 Higfw 3eh), R R HiUd 3&aT 2.51 cmd

2, d A T fa9SH g THeR Sl el o 11 T d%h 1.68804780876 glcmd
A B T S o TH URenferd WM shi g URSGAl o @ e qufd: e
qeT STET BN, iR 5 Al W uE A e @ St uRgsdr wIE wH 21 wiefE
el o WY Ah1g Giwaetl & Frefafaa fraw 9z ghifved & @ 6 fed afeem &
sffem aRomm Saft € afelsar & W <witEn S @ S fefva mivd 9e #) fiersar o
T = o

(1) Hemsti 1 on a9 F| Y I gRome o hael Sad € Wi ek @A 3 =gy
o for T8 %0 Tefe it ol 9a gen | 2

Ad: SUHT SSEL0T H T hi oI Tiefsh 3Tl deh & forar s =nfew,

_ 14,2378

- 2.51cm®

THl YhR, AR < T TR HI W 3.00 x 108 ms-1 (T el k) W ThH o9 (1y =
365.25d) H 3.1557 x 107 s (U9 §efek 31k) T, @ Tk TahwT a9 H 9.47 x 10" m (F=

-169¢g cm™?




refeh 31 ) Ei|
(2) =Nl o Hahod AUl Foshed 9 Ww Afaq uRomm H <emerd o 9K 3dd &1

el 3 wH <4 =Aifen fSaq for dafaa a1 sgahfad &1 S ol fodt ufsr § <vmea
% 9 FH ¥ %9 2

Serewond, Hemet 436.32 BT 227.2g WS 0.301 g 1 AN 663.821 g T & W wEme H
Tl 1 RS (227.2g) WY IHAE o Uk WM q% & Fend 2| gafery, sifqm aiomm
! 663.8 g Tk JUIifhd Y AT STHT =TT

ot yoR, a3 I T YR ¥ e Y T ©,

0.307 m—0.304 m=0.003m=3x10"3m

M difSe, e fEm (1) SoTon SR WM o faw @ e @, S§ GeheW (AM) @
ISR | YA Hieh URUMH i 664 g 7Tél o =fey 3t eeeher o IS0 § 3.500

310_3mﬂﬁﬁ1@mm@|ﬁmaﬁwﬁwﬁ3ﬁmmﬁoqordﬂﬁohm‘%’l Hehold
3R ke o fou I8 oy emee H & 98 § e

2.7.2 MY 7T T YUTIRT
o wemet § wh @ sifus eiffi=d i eid ®, S eifusher o uRumm w1 quifed

fehan ST =Tfeu|

Afernier gl o, GEme ®i st @efw ofwl % quifed w4 o fEm e @ R
& 2.746 1 A Wl AR qeh YoUITeRd T W 2.75 W Sl €, Sefsh 2.743 o YOI
w9 ¥ 2.74 foorar 31 9RuEt & ogER fom uw € R Ak Stamiw ofw (Eied Sen |
REifend i) 5 W ffush & a1 gdadi i ® % # gfg I I 7, iR AR T
YUl ok 5 W W el B, d gaadi ik TuRafad W S 21 wAfehA A Wem 2.745
¢, ford Stemfi oi 5 2, o @ gar @2 Fel Rud 9% ? fe afx qdedi o ww ? @
Jueiig 7k i Big fEon W € SR Ak I fauw 7, o gedi ok § 1 I gfg #: I
g T "Em 2.745, @9 Wedw fhl q YUk wE W 274 B ST B EG IR, e
2.735 WM Wil Al qoh quUIifehd i o UTEI 2.74 © W €, Fifeh qoedi o fawm




2

frdt oft oM ot stuen sgudt Wfed uRehe o, Aedadt sl H Wofw fdhi 9 TH 3F
3Tfyer @A <1 =Mfeq, 9 IRehe o oid H 3faa @efeh o7l aeh Uifhd o 31 =TET
TH THR, T & S e Higfe Akl qoh T §, S Tt | wehrer w1 o, fees fow,
T: 2.99792458 x 108 m/s i Hiehe AM 3 x 108 m/s H UNThd Y IRha o ITAM

9 1
w3 €1 Hd | eam e b gl ° SwEm R arelt gendd ged, S I J;ﬁ
2 N, o Tefw ikl 1 Hew orafus (3M=) ®1 w = 3.1415926.... 1 HH wgd 3ifuw
Wik ki T TG T Wik W Wity WM W URYhs o SMHN W M A 3.142 k
3.14 ot O qoh T R

ST 2.13 TRE S Y YE T H1 A9 7.203 m B Sfud @il i a0 ¥ H P
TS A TS STFad Fd hifag|

T W T o W @il 3Rl w1 G 4 2 Hfee, UReRfed e Ud SAEdd &
A 1 A 4 el TRl qok Uitha feham ST =fRWl

¥ H TS &FRA = 6(7.203)2 m?
= 311.299254 m?

=311.3m?

¥ T A = (7.203)3 m3

= 373.714754 m®

=373.7m3

3T 2.14 frdt ured o 5.74 ® H1 AT 1.2 om3 B| Wi 3kl M | WA e

ST U o hifSld|

T, SATE | 3 9I¥E o ©, Sdfe oudd o Wiud 9F § hadl | d@iefe 3w 7 om:

¥ @l ohad & 9iefe Al deh e fohal ST =nfeu



2.7.3 RIS TR ok gftomat # rfAfyeaar fuifa & o fam
s diwatetl o wemst it el § AHi=ad @1 Ffe Muia e gt fami i

[ [ S e

BRSINIEER SC\IS{UII' &+ S HHST ST Hehdl %l

(1) A frel uaell, @R The = oEE iR =er, fed dfier t9H ¥ 9 W
FHUL: 1672 &3 TS 10.1 cm 2, @ F& GA% "9 H d9 Wefw fw 21w aef © TR
g 1 BH 39 YR fora Hehd @

|=16.2+ 0.1 cm

=16.2cm + 0.6 %.

THl YR, SE I T8 YHR for@r S Fehal @
b=10.1£0.1 cm

=101cm+1%

@, qfe TS o oM o1 WM *H W, A (A MEk) Ul qrdl oh UHE i
e

Ib = 163.62 cm? + 1.6%
=163.62 + 2.6 cm?

T9 3SR o AR 74 AfqH qRom &t 39 geR faem

|b =164 + 3 cm?
Tel, 3 cm? SFAHR I o &5hel o 3T § w1 TE A ten tffyea 2|
(2) afx fodt wefies oihe o wged ® T Wedd Rl w1 Seo@ B, A MHS &




TS 9 o gRony off g wneder SfeRi qeh o B

aefu, afg enshs Se@ W € o @iefer 3Rl ol WEAl HH w1 S Hehdl @1 SeEond, 12.9
g-7.06g T G wedw ikl qw fafifie & wg 3@ 5849 & ®Y W geAlfha e

foha S gehdl ¢ dfcsh ohadd 598 § for@l STW, sRiifeh Gehold A1 SHadho § Sifiy=adnd

T 9 gRR 9 GAIRTd Bidt &1 (Hehferd a1 sHaehford 1 M ol 9@el § <9Herd o
I HH O HH b I T 7 R w9 w0 giefe Sfal ael wemn vl w1 emer
D)

(3) foret wem & @m o emuferss Fqfe, S fafifése e ofel a & T 2, 7 A T
W, o, & T e WA e w2

SerEYonY, S 1.02g o HIGT § Feneddl £0.01 g ®, Sefh SEA WY 9989 § it +0.01
g & & Fene 2

1.02 H mufaes Ffe

= (£ 0.01/1.02) x 100 %

=+1%

T TFER 9.89g | mifaE qfe
= (+ 0.01/9.89) x 100 %
=+0.1%

3 H, IR FEu fF sgusa Afehad o AAadl 9RomH &l GRepfad &l § s |9
I, 3TeqqH RIS A | Th Wi Ik 3ifye @1 Alfeq| SThel oh TTAR TH ehdTd

FH & A8 & AR R GirAd wN =Ifew st=ren quiiehA &t Ffedl o= g Sy
ISR, 9.58 o kW I iF WK Al q YUl T W A 0.104 2, T 0.104
1 FhH T W A ek 3Rl qeh Wi WA 9.62 Bl W AE BHA 1/9.58 = 0.1044 T
T At Uk F@hH I oI Wl 3Tkl ok qUIifehd S W TH T WM 9.58 W EATI

SWI I3, Sfead dIgaal qRehard oF HeFedt al | (FH § ®H IRYG AY H 3{hl



T HI 3T0e) TH SAREd o W@ H1 YR i SIEETd S8l ¢, foed fr gemsi
&1 quied gforan ® eifafea Jfe 9 a=n 51 wehl

2.8 ¥ifaer Tfyr st fammd

et olifees ufer &1 yopfa ) =amen Sl fomet g & S B g Wl g
I B arelt qeft difaw Il 9@ ga e oF "AeE o usi H W& i ST Hehd!
g1 31 got Ui A ' fifds GOR H 9a fad wE gehd § SR 3% E hied & gy
fafése fran a1 21 39 YR, oed bl fon SR TORA W ) © T HSEIGE A qr9
T S dod # T T R e w1 e w6 waw, @) fed sifges afdn @ faand
9 W@l (A TEihl) w1 wed €, R S8 I A o wE o fau got it =R
Tedl 21 =M Ay fRd Uit @ e wies =, 9 A w1 9e el @ fe 'w sw ufd
fam W fommr = ® €

it , gt Aifaer TRMEl w1 faed (L), [M] 3R [T] & & § o¥ed fwar S Eehal @
SereTond, fopdt o gR1 SR AT S SHeh! oard, WigE SR WurE Sty diF orrgal
o UM R oFe fehal ST €1 s@fery, etad w1 faia g3 = (L] x [L] x [L] = [LJ® = [L3])

Hifeh, A, S I §HY W s 98 e, sufew 98 el S © TR ofEad H
S 1 I famn, [Me), 99 w1 I famn [70] 9 o a6t 3 faand (L3 €

Tl YRR, o 1 SoAHH AR @R o [UHET & €9 § 39 YehR e H Thd @,

TA = THAM x @R = SHHM x (TE)/(qHT)2

o 1 famd M][LY[T2=[MLT2 € | o: 51 |, S9dM 1 1, o5 &1 1 3R 9653
w1 —2 foand € ==l o= Tt go e 1 faund 3= €

e ST, 39 YhR o FEERr ¥ ufmn wfemer wEl feen s swd sdifee afva
o YHR HI TN HT GHEN BT B 39 YR, 39 G o 9 uftadd, yrfusk o, sigd
o, sifam o IR wre, F wefl qou @l €, @it 4 | ufvEl o awE & w9 |
STerd 1 S Gehdl @ 3R ST faAmd (LT = LT B

2.9 faita 97 g favita wdietol




ferdt & g2 st wfer %1 fordta g3 o8 ook @ S g% <wilar @ for fedt oo wfy o
forg oo ufer &t fead fommd @) Sceondd, e @ fadm g we L3 T SR 3
el 1 [M° L T-1] 81 36 9ehR, [M° L T-2], ®RO1 &1 a2 [M L3 T°] §o98H oFed o1 T
T 2

et ofifass afer 1 STeh fofe g & s faed | W@ g w1 39 A A
fordfar iR wed §1 ora: fafia g 9 giw 2 e feet sifes afer 1 g
TRl SR St famet o uel o iy fan ST @1 SeR o fau, sEdd [v), =
BAN 9 [F] AN SeA9H S [p] 1 o TR0 1 36 YR oo fhal ST Hehdl ©

[V=[MOL3 T
[V =[MOL T
[F1=MLT?

[P]=ML°TY

Gifaer vl & i Gy fefid w3 O G & SR W fada g, e
#1 W Gehdt 2 fafay whR #1 sga @ odifew wfvEl & fadim 9w, R o= difas
URml o A el i fefud o o gl 9 ood= du g IR % Rl H
= e T 7, MYeh Aiee Ud it ]y o ferg ufifere-o # fiu M €

2.10 Torirar fageroor wa saer arwaNT

foameti *1 GehouT # wiwfd, St Wifdw SRR & avil | Anicel w2, oo wh
MR Hew T@dl € Fifer $Ueh UR chaot o@t wifdes Ul Gehfera =1 saenfad
S gt © foert faamd wum 71 fadta faveivor &1 = 9m, fafe= difes afesi o
o= daui o A o geEa s € iR fafi wfora sawent ) ot Fenedar qen
forfta Smaa 1 Sitg wE o "ewme €1 5" | A1 sifues wifaes ufvrEl o ufmmh s oqon
(@ ) fRen S @, A SR ARl o W19 39 YRR 1 oFeeR fRA S wifEw S
TH TR SS-TOE Wil o WYl wd € 9 3R e ¥ HaWw "Rl i g9 R




F FHd & A a9 ifaw T kT femet & @ off @ et @1 @ ywR, e
i TR | usl o ydiel g Frefud ifdes aiml =1 famd wue g =iz

2.10.1 WHIHIUN oht fadra w@fa o Si=

Aifder TR o 9Rmr shee aft Gafod o1 SHewfad fFu s gd ® afg 391 fommd
[ Bl S WKl H, B had Th & YR hi TR hH Hhod a1 HAdehad HL HFhd
g1 o: 9o I AT o WY Gehferd AT FOAT ideh a9 W W fagd o ol oHeefad el
fopan <1 wenanl 39 W Tagia 1 famet S wesmaar fagia wed @ SR sHe! weEd 9
et wteor Y wyfg &1 S" X Wehd B1 ARk et wefeor o @it wei et femnd
TaE e d o9 GHieR el =it @1 ord: Afg eW fRdr fyve # o (an 5d) &
fle =5eh a1 &, Al 9% 399 FiHAfad Tk S o B, STeh! fammstl o WA &
W A H YAE Ug H T & fom & 3w @A owifew) s Oy, Ak 7w e o fog
GHIRIUT Fq= L, A 3Hoh S U&l oh Ual 1 fIHE-YA SR o 9] [L T-1] &/
CIRIRS IRl

afs forelt wfteRter &l §3Ifg o 93g = Ol SH WU i A i wafies e ok fau
I gl o SgER famet w1 SvEm fean wmar @)1 fheg, fade wnfa e giewor &
el BH w1 TR T @)1 w9 stfew kel A e @ eifiyEdar e e stffveEa et
2| repivfidia, ToERE 3R =Rl Horl S fafite werl o e sifaw BH
wfEul TH Y Hew, §AF qifas qRE k1 U, S o % ®9 H i
(TETE/AETE ), 3TU oh &9 H Auaaier (Fafd ® b1 &1 S/HTEAH | Y1 ST o)
a7fs &t i formd T |

o, Y fefeiad SHieR<or 1 fade Sfa o1 99Ut &1 S ®Y 96 @

X=x,+0,t+(1/2)at
Sl T fordt S ereren favg g & Yehe ® wfad o' @ €, S vl A fyve @A & 3 0
R feafq M0 ¥ URfTR o 310 Y SR Kk qF HT ¥, AR THH A w1 fem °
THEAH @0 &l 2

T 9] o fau forfty geietn foed =,




[x] = [L]

X°1=1L]

VOt =[L T [T] = [L]

[1/2at?]]=[L T[T =]

Fifer 5@ gl & gt o w5 faud wmE (o @) €, safay 9g fadig sfe W
A GHRTT B

Tel eIF 31 A qen 7 B, fon Tl wfa weror, ameent &1 "@ufa @ w8 o eifus 5w
T Fardl TR, ST o9 Ig ® R H Wl ob fhdl foOviy =wue o fou arem e @
3R 7 & e ARl o YRS U A1 STqadeRl § a0l w1 FEe he oy STeeEeh
21 98 o off 89 TR el =ifeT R A i gt gt wher o STETe 8 St @
dl o8 7o fag @ Wi ®, W A o9 wlew § gt @ W © d 399 9 @l fag
TEl B S 39 YR his fOHT ®Y 9 HEl WHIRIOT oTEavdes &9 § gened (HEr)

TR0 el i, Safe faHia ®9 9 o O STHId GHISI0 Ted BiF1 Aifeul

3ISTEIUT 2.15 2MRU H=Afafied Hidor I faem &R

1
2

TEl m %] 1 FATH, v TEHRT 9T §, g TEE ©RO R h FEE }1 Sreq R owmn uw
TR o gfte 9@ we 2|

mv’=mgh

T JEl 9 U i faAnd
ML T ]2 = [M] [ L2 T2]
qdq = [M L2 T2

=faqor 9e 1 famd

[MIIL T2 [L] = [M][L? T~2]

=[M L2 T2



I, I gell 1 faamd wEm €, safere g g fode gfe @ wd @ 4

S<EY0 2.16 Hell o1 S| A J=kgm2s2; €, 9 vdk ms™! 3R RO a %1 ms2 gl
fast o=t (k) o fou frfafea @of § o feo-fea =1 foifg 3fe 9 o samen? (m
fqug w1 goa9M ©) |

(a) K=m? V3

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

(c) K=ma

(d) K = (3/16)mv2

(e) K = (1/2)mv2 + ma

A % Tl SHIR H A q&l k1 foa g9 wEE s =it 9% +ft foh ohaw wEM
fomiatl areft ferl o1 @ Gehod o1 Ak foRAl ST Gehdl @1 S0 Uy w1 qf
fammd (a) o faw (M2 L3 T-3); (b) dem (%) o fa@ M L2 T-2; (9) o fou ML T2 2
T () o S0 Y&l T WRT i i Stud famd =&t € it zod fo=1 fommen aneft
ﬁmﬁmﬂmw%maa‘fﬁ:ﬁKﬁﬁnﬁ[MLzT_z],%,wmw(a),
(), (e) Torfia =9 @ ¥wq =&Y 21 wam <, T foritg af @ =@ a1 &1 = % (), (d)
¥ ®F W g GEl B 3ok forw st wSi ) orafas R i @ 1w (JW e
6)1 TSt w=it o fore wEt g (b) W e wen R

2.10.2 Tafir=r «iifaer TfvTe oF wem Heier o= T

wefi-meft fafa= odifaes TRl & st goy g e o fag fame w1 fafy w1 sgam
foran s @@ 21 Tk fau e e @@ = wifew fe uw odifes afn fEe-fea gmd
JGifqer el W sk w=dt 7 (A difaw I a1 uwerad: e = dw) | gHek e,
en & T ufr s faelk oy @ fafas s o orve o w9 A foed €)oo,
3T G T Uik i FHEH |

ISR 2.17 Toh T dias W fo=ar wifse, fSad et 1 T oM 9 Y H dehrn
T ? SR S e 9 o 1fiF <o Y @I 2| AH eifeg R 39 et 1 SeH Wi




SAh! TS (1), el o S| (m) IR e ol (g) W s wwar 21 famet =+t

fafr 1 ITAM Fch 38k -1 o AT I Fed— Hifg

T o HA T w1, TREN I, g R m W T 1 T UEwA & &9 H 38 YER

for@n <1 9ol © :

T=k* g¥ m?
&l k TF fomE femi® 2, W x, vy, z O 2
<Ml SR HT TR o fo g fere W
[LOMCT =L TIL T > [M'F

= XY T-2Y M2

A 3R T faAd THihd W

x+y=0;-2y=1;,0az=0

o SifSe, T8l s 1 1 uF fadftg fafy @ 3 78 fwan s wehar ®1 98T 9 e
ad T ? T g o <o wer w1 R Wen @ on fRer T 2, wEifE wE e 9
foamd gerifarg =&t =i

-
B,TlflI

arqa §, k=2m @ T= Y

WER Gefa R o o ey o s % fau fafa favewo st swErd R

denfy fame feeienl o am 3@ fafy g0 3@ ==& fee < Tewa) foda fafy gro foedt

TR0 ) hael faeta dudr & S ST Ewdt ©, fRE aefteor | fafuy= Oifae afvm

o ot gured ey T8 W™ S Tehd| 98 9ae fam aret v | fads 98w gt




39 e o 3d § U T wE vy g, even! forfty favewor wt purerar faskfud
HE ° TEEE B




-
A

feoqult . geaeaes SO0 i forad 9w, WY steRl w1 waH Ed)
2.1 e =H 9RT
(a) Tl 1 cm ST oTel ¥ &1 FH........m3 o TR & |

(b) TFE 2cm 51 9 10 cm s arel fafdel &1 g3 &owd......... (mm)2 o SR
2l

(c) I MET 18 km/h T =Tt @ oA W € @ 98 § H.....m wordl € |




(d) T w1 UfER S 11.3 © | 3EH1 FE...o.g oM FlokgmS T |

2.2 T Tl 1 ARl o 3fea afdas g i

(a) 1 kg m2s2=...... g cm? s72

(b)y1Tm=..... ly

(€)3.0ms2=..ceunn.. km h=2

(d) G =6.67 x 1011 Nm2 (Kg) 2 =...cevvveenene. (cm)®s2 g~*

2.3 S I Sl 1 A hell € 3R TE TN 4.2 J o SO B, Sl 1J = 1 kg
m2s2 | O eifST foF g9 Orsepl &1 Fis TH Yol ITANT & 7 fad §IHE i
e 0 kg o SR €, TS 1 WEh B m o SUeR ¥, YHA W A Vs o SR
2 | 98 e HIfT foF T 9kl o 9ol H Shelldl o1 URAT 42071 B2y ®

24 T HYA H WL FRA HIWC : qo o AWS o1 favm Ieor@ feg o
“ferelt ferfta TfdT i ‘aer’ = ‘i’ weT efdH 2" | 3 e | wEd gy e Ry
T HOHAl I 56T Hel W SEvash 3, TR TRl § o HIWT

(a) W] =gd S fyve e € |
(b) ST aFFH rcafues fq W = € |
(c) JeTufd 1 SoAM wgd & 3tfush 2 |

(d) 39 T o A 9g A A 1 G 9ga Afuw ¢ |

(e) TR, W § =gd Wil Biar § |
(f) eaf Y TR FepTer Y T Q@ wgd & HH B @ |

2.5 TeTS 1 IS TE T4 A= o1 T ¢ Foeh orER fafa o wehrer ) wet 1@
| TSTE o AT Wh o URl § g ael geelt o |ie st g feRael €, Wehel 39 U
H T HH H 8 min 3R 20s A T |

2.6 darE WA o fau freafafaa o o sF- g9 IRgs 99 ®




(a) Tk S ohfaqd fSreer aftat Ta W 20 fawsH & |

(b) T TR FTEeht L SR 1 mm IR gaiid T ® 100 faumem &

(C) IS WHITeH I S WehT9T &l a¥TIesd i WA o e @alE 19 Gehell © |

2.7 HE BE 100 AT & Th YeASIN & FN @R A & a1 i A Aqdl
% 1 9% 20 IR U KA1 § R SH T B ¢ FF GeHeE o 99 & H O
e AIE 3.5mm € | ot W HIZE T AN M 872

2.8 f=fafad o sar < :

(a) 3MTeh! Teh oW SR HeX Yo f&an St © | o9 oF oh oA Wi STAM fehw
YR TQ ?
(b) Teh ThIS 1 JEI FHaA 1.0 mm & I ST gaiid TAE W 200 fauem €

F A9 9 qred € T gl e W fausel @ g w1 9 9g 3 W OSRS
1 genedar | gy e w99 © ?

(c) aftaY ohfead g diaet &1 fohel Uaelt ©€ 1 H1eq o9 WA S € | ohedl S
ATq oF WH=ed &I qol § ™ R 100 HIYAl oF qead o gNI 3y favewa
SIHM UK B 1 G A 2

2.9 Thdl HHM T HRITE 35 mm RS W 1.75cm? &3 9l & | RS i foha

A W gafd fFa S ? 3R @A T T H1 &9%d 155 m? © | YafE-we
el k1 WE@T Y = § ?

2.10 fr=fafea o w@eds i &1 9= fafau -
(a) 0.007 m? (b) 2.64 x 10%* kg (c) 0.2370 g cm™

(d) 6.320 J (e) 6.032 N m~2 (f) 0.0006032 m?

2.11 urg i fordl STFAERR e 1 oo, =eR o |2 %A 4.234 m, 1.005 m ,
2.01cm ¢ | 3fad Wefw i qF 9 3T 1 GFhA 9 AFGT A HIST |

2.12 WO ®T qoN gR W MU fesd A1 FAUN 2.300kg € | WH o & THS fo




THM 20159, 2017 g €, el ® W@ S B | (a) fosd o1 el soqum fehan 2,
(b) Sfer @eler fenl deh Thel & seauHl | foha 3faR € 2

2.13 i ifaw RT =0 =R Yeo-arg YREN T ST 9 91 % W 39 YRR Hatkd ©

P a3b2/+vcd

ab,c AN & b WG W WiawE A HEI;: 1%, 3%, 4%, T 2%, B | AR = H
wfaerd Jfe ferat € ? AR Swis W 1 STANT Heh P Wl UREh{d "M 3.763
I €, o9 qReme w1 e wE qe Fehed i 2

2.14 Tt g o, fSed oUE #1 oFe Ffear €, omed M W ®W R %o %
faemme & =R fa= g7 kg T g

(@)y=asin 2w t/T (b) y = a sin vt

(c)y=(alT)sint/a(d)y =(a \r.-"j )(sin 211 t/T + cos 21 t/T)

(a= &0 &1 Afehan fowemqd, v = &0 &t =1e, T = Tfd &1 AEd &) | fora
U W Terd g3l i Freprer fifsg |

2.15 Wifdeh! 1 T g Hau TRt &0 % ‘el SeTHE (moving mass)’ 3T ‘ferm

TEMEM (rest mass)* my | TEH! A v R TR HT c % a9 T | (I| Hay
Tad UETl Sfeee SIS o foRiy Sufaehdl o fasid o qRUMTEEY 3= gel o
1) I DA 3T GaU F T FEl A HIAT T Ak TR 9 I @1 A Sl

T o8 o § e | STIAM TR R ¢ el o |

2.16 THIfUeh UM W Ta1E 1 Glaure Ae® THREH 8 R 38 A:1A=10""m
g0 e fvan S @ | SIS % WA %1 A @MHT 0.5A § | BEgH
WA % T HA H omo H hel AMVEF SFAA Toha Bm?

2.17 et el M @1 T Al (UM SAUH) HFH ad o <€ W 224 L A

(UMM U 3TFdA) SRAl € | BEgNe o UMW 31U 3fEdH ael 3Tk Th Hid &
QAT STEIaH 1 31U 1 B2 (BRSNS oh U] i Y @ 1A Wi T) |




I8 U o Ak i 72

2.18 TH UMM YU 1 TIL @A ifSQ : AR A g fd 9 A TR
e #i fae®t ¥ e 3@ 9 gHiY o Uy, UhM Mg et &I A w A
feen & oSt @ fd A wela B9 ¥, W R fave (weifea, wwwn, @R enf) fer
T B | (a H, Fifr Suenl 9 ¢ oo vw © ¥, safan, 3 e a5
ATTeR! ST T Terdl g8 T el 2|

2.19 HHIdt IR1 T SRA 9@ W o6 faw o/gem 203v1 H KU U ‘e’ o fagid
&1 FAm fFa S ® 1 g o ufa: oo el H ®: Rl o faUel W geelt i
AR, § T I e, YR W@ AB ©1 teifd SMUR @l geel Wi el o
= 3 x 10"'m & T R 7 | Afeh, dfeh Fhedw ar off sad eifuw ) € T
A Sl SMYR W1 81 Rl 9 =19 o had 1" (Hehs, AT 1) Hi il FH Ao
T wW B | T U9H W oA 1 Gl A IREs ® | Tqe Tl
fovg o) o8 0 @ S geelt ¥ gd qF T T F TR MR W & 3 famdia fHARS
Y 99 F 1" T oA Y A © | Hed § UH uRdeh TR g ® 2

2.20 AN UR URER @ Fehean ar 4.29 Y19l o8 R € | URE% W 78 g0 fepa €
? I A (et YA A9R) qe feran oo WS wam o9 38 g o ufkd: ero
el U gedl o < Tl ¥ W B WEH oh SRl W E, @ S ?

2.21 Siifqer TR 1 IRERE WA foa Y eTavgsa €1 SeE o fay, fed vy
o TS e H A gevdd $d oh fau 9gd 8 Bk SRI-Aal W SHE]
feafq &1 9a1 T &1 &g Feaed fafy g =few | foda fava g o ©R &1 @
o W ardfas JASH F@r o | Y fogm o 39 fa=1 3]eXen @ |ifue S
AT, THY, SEEE 3K o URYLS AU ) STEvashdal il @ | o T fReh famm
H off 319 a1 Tehd ¥, IRISAT 1 AEEE ¥Ren G |

2.22 50 y&R foam o ofgs A9 omevae 2, M YFR sTeufasiad fo=ani qen

T YO I START R aTell AR oF T SThed Rl Hehdl ol I BN
Teaqul @ | 39 SuEl 1 Gifaw e gR1 et frefefEa w1 SrEE o Uehd ®




(&1 STAM T HicT B o8l TRT 1 SYREH Ta1 o= 61 FIE HiSw) |
(a) I i 3TEMY § 9RA oh W TNUR HEll 1 Fd SAAA |

(b) Tt grefl 1 s=FHE |

(c) Trelt qwH w1 @ty H a1y w1 = |

(d) 3TUeh fR o &Tell 1 g& |

() STUHT Hall oF HW H I o A &1 TS |

223 G4 TF FH wioHl (ARG uered) ® foeh otfafis shie T @M 107 K 9
AAfesh R 9 It T A9 AT 6000 K € | 34 3ifeh dq W wiE off usred 3
I WA g § T W Fehall AIh! FF H FAIA T fohw R H gH a6
M ® ? N FE S, el A1 TG o el oh URER W € 7 o STl A HEl
€, 3O Sru oY Frfafad sifewel o SM¥R W &Y Tohd 8 : G w1 FoAHH = 2.0
x 1030 kg; G4 &1 1 =7.0x 108 m |

2.24 ¥/ gEEAfq TE Yot § 8247 W@ fheltiier X el €, df $Eeh oA i iy
A9 35.72" 1 =9 € | JEE(d i A Uiehfad Hifsg |

Irfafted ey

225 a9l o GHY H WS oAl i 31 o Y oI W Tl 51 @I 2§ | 3W AW B
! 3G Hih Hed o W O w0 A uSar € | g fomnefl @it 9 T v & ofw

frrefafaa ey == #ar @ ¢

tan 6 =v;

AR o 39 ey o Sfifeca 1 Hw qar o €: Sl f een & S € Ak v —
0a B0 — 0 (39 98 7F ® € T o ga & ot W € IR forelt we =af &
fou auf Heaferd: 98 W ?) | N AW WM © TR 9 Hew WEl 8 "ehdl €7 Al
TE T @ @ WE WEY R SIEE enEy |

2.26 g8 <@ fran wman @ fop afx fon fopedt amen & 100 oot @ < Gifsem wfeat




i e fedn e, @ S WHA § e 0.02 s 1 A B Hehdl @ | WM HiiSEH
oS g 1s o WY 3{aUel il WO | genefdr o fou sqent @ eifuw 22

2.27 TH WIfSIH TATY T 3THT T 2.5A AFd gL ITeh AEA SHAM S I
IAM AR (Wfeam o THUE §IHM qdl AEME §& o J1d HJH 1 G4
FHINT 1) 9 S i Fheeala g | difedaq o o 970 kg m=3 o ¥ ol
HIT | 1 T <A S o IR Y R wuH 22 A e, i

2.28 A9 JHH W A 61 GauHs aee B € ¢ (1f=10"15m) | TfawE

T T Frefefed squfas Sae &1 9o B ®

r=rg A3

el r T @ B, A SHE SoAEH HEem SR 0 s ferie ® W e 1.2 f
% TR © | 9% TR wite fR ww fem @ a1d § fv fafae it & few
TRYEE FeAuH T o feer ® | difgan e o SoIHM S Wi STTehel
FHINT | 999 2.27 ® I fhU TC Gifsad A9 oF AL TEHM 9 oF Y SHH]
qe I |

2.29 SEX (LASER), WehTST o 3fcdiéieh diel, ool qe Tehiael Tho-g 1 &iq €
| SR o 3 TON 1 @l SR A A S TR ST € 1 o Rl YRl % &
o ¥ H IYAN AW gL I8 B Al ki geal W gU URYSAl oh WY |G i S
THT € | IS W T RGN wSH o S @ WEfdd Bl 2.56s H ATq® e
ST ® | gedt o uRkd: =sAr #1 wan & e e @ 2

2.30 ST oF T TGS hl @A o 3ok TAM H] TAl T oF Tl MR (SONAR)
WA AN BT FAN TGl © | HIE Ugsdl AR W gafed ® | 39 gN Sfq
ATt W SR I T TGS W WAfdd 3R Ufdeaft w1 Wit o " e factd
77.0 s & | 3T 1 TGS fhadt W ? (S | wafd &1 WA = 1450ms ) |

2.31 TR fova ® sy wilicfosl g1 @ U gaifus g fovg st W R
3ok AR SCHISId YehTeT i gedlt deh UgeH W oWel od o ® | 3 fuel (=
FIEL ‘Quasar el STl 8) oh e WEHA AU © Tl i d Gl




e & R S g € 1 fRE 08 Fae w6 km ¥ @ A wifee e sl
ThIST i TH % Tga- H 300 S I8 & 7l |

232 I8 T foeaa 9w € & ol wEwew & ewafy § www & At 9@ &6
IfhehT I T e & odl § | 39 q2T IR IR 2.3 AR 2.4 ¥ THA G &
SR W <EAT hT ST A9 A1d RIS |

233 3 VA ok TH WM HAfawfag (Muww felw) wpfa & ga fenw
(fradiel) o6 oTifcheh AT & W HIST § MR od o | S99 32 T 9gd & U=
oo R | wEE wdifael & qo el (S Solee #1 SeadH, Wi W
AN q Tecld Edie G) ¥ I® Ul o TR A Uh UH §en W ugH MU @
et fom gma ) fam 2 | @u &, 98 T 954 & 9t g ot iR sueht ufmn
fava &1 odqM STeRfad @ (1500 g 99) o wid € | 39 g ° & T o
fradisl &1 IRON o SMUR W I8 <@H &1 Yad Hifse fF F1 o9 of 98 9= (=
AR HIE o Yok TeA 9 o9 G Tehd €) W Wehd ® 2 Afg fave w1 ey
q 3W G § HHHAl Teyul € df O fedichl it feerar R yeRR wenfed ei?

J




3.1 YfHeht

fova 1 oI o Yl I AYIE ®Y W TGHE Wl 8 | AN wer, dreA, wEfhd
) enfg 3 Sied o K@i 3 el TR fd o g Seew € | sad € T,
freeen & ff AR Swel | 91g 1 YA TH fThRmd don RN dmtE e fewen H
BfR T GOl T W@l © | eH Ui W fIRd g uwl Wi qen °fy ¥ @ed gy 9 i d@d



g | AN SR IFAE AEE TR TH Y TR WHE Rl A W € | gedt 24 w5 o
T IR AT e & URd: YO FHIAl T dW 9§ § Tk aR GF w1 Rk gl wl @ |
gd o Tl dfed UK STeRmmIM AmeR Weifht W fowRor wdar €, dun st wE ot
T At o gge | Tfd R ®

39 YR GHY o grel a5 i feufd o ufedw o i wed € 1 w9a oy fafa 9
uftafda Bt @ 2 39 o1eU™ H BW A o 9N | Uel | $E@eh fofy ®W o qel WUl Wi
YO Sl FHSHT TR | 9 37+ H §H 3T9A1 L9 a%] oh U o @ o ffesr 7ifd
% & Hifd W | 79 YRR H G Bl Wl W 1 ff FEd | THeHE @id 1
i T o fau o wXer SR g fRT ST Gehd ©1 fad: T ki SMTufereh WeRfd o
TuF o fau &9 emufaes Ifd o6l ¥ROm 9RId w3 |
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