T 2

.
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2.1 fiehr

2.1 wfiH

2.2 HAEH HI AT Jomedt

2.3 @R H ATTA

2.4 THYME &1 99

2.5 THI 1 HOA

2.6 Fereddl, I HI IRYEA T
T | e

2.7 TIFH AF

2.8 difqer ufvE w1 fammd

2.9 forfg 9= wa ot Tt

2.10 faHtar fogetso wd sqer SATHAM
E [.g
Y
aafafter e

fordt sifass Tfer =61 |req, w ffyed, e, agfess &9 9 99
T AT, - Heh § 39 TR H1 ol el 81 98 TeH-Hrs
Tk Fear 2| et off Aifgew uftn ) W ) A o e T
FEA ( 3ifehen WET) foraent o feman San 21 Trafi s g ardt
S Sl Hifaes TRE e wgd v 2, R o, 7 3 we
ofifqer TR w1 = w0 ok faw, Aokl w5 @fta gen w5 @
TR Bl 8, FifeR, A AR ThH TR ¥ R Feferd €1 gA
YT =1 =75 i o fAU Yoo A I el ATeh Hed &1 5ok
Afaftad 3= Tft <fifass TREF & ARl F G AEHT ok HASH
SN e Tohall ST Wehel €1 36 WohR Wit ferT Y ogcq= TR ok
A= ! GG Hideh %ed 8| Jol-Thi 3R ocd=1 A o
ool GU=eg 1 AEeRl it WOTelt (A1 ggfd) wed €

2.2 Tl ohi FAET WOTTEAT
9gd = qe A9 o fore, fafa=T e o Sfes, STeRT-eter woH
Joferdl 1 ITAM wI ¥ oW 9 F® UHI-Yd dek THl
Yot - CGS 9omedt, FPS (41 fsifest) womelt s MKS 9orret,
THEA § YA H A St off|
‘gwﬁ?ﬁﬁaﬁé,wq&wéﬁ{awm:w
EEJES :
e CGS YUTelt |, 9<iHieX, UM Td dehs|
e FPSUUEH H, F2, U3-E T Hah-s|
e MKS Yurell H, HieX, forctium wd ehe|
A AR TR W A= Yoelt “ fen g=vma fe
g & (S % 9o H ol i gunelt” e 7)) |
30 Handiel § SIferan St 1 SI Wdieh!, AR 31X 37eh Hanaiar
1 IS 1971 §, Wdiel o WEl TRe g foentEd Y, S,
Teheen!, SArEifier Te oaien sl o S ®R W IWIT 2




ek TS AIUA

17

STHIET T TS| SI AEAHT i 10 T =@l T AR
(eR) ehfd o HROT, 36 YOG oF i a0
A G Tel GleerSeh 81 89 39 G&deh | SI HiTehi
el pinicTul

SI ¥ 9 g 9k 2, S greft 2.1 # &Ky g €
T O oA Wl o Afafe d qeR uee o ®
Seh! B9 39 YR GRS Hehd © : (i) SHAEA
IV, do T3 2.1(a) ¥ XM SFIER I o =9 &I
o ds SR THRT B r 1 S B 21 qen
(i) BH-RI0T, @ T 2.1(b) H =TT STTER 39 O
5 1 ifd T ek 3Tk ufkd: ffid e 7w
o ST & dA A 1 r o ot 1 ST BIan
2| THACTE 101 1 A Aea ¢ T5Eeht wdieh rad
? e T 101 1 A WAeTA € et Wik sr 2

do
do = ds/r e
(@

o

dQ =dA/r =ifem

(b)
& 2.1 (a) GHIAT BT d6 TF (b) F7 HI0T

3 I 2 fomfeda aferd 2

dQ FT SREY faeror

|ROH 2.1 SI Gt AT T ek AT

SI At eh

34
¥
:

F{‘_‘"g X m
T EaSIPIR kg
bep Tohe s
fagga & TR A
oM T Eareer| K
gl & AR qre mol
SHfq-drerar Feel od

YT 5N faid o Th Hehs o 299, 792, 458 o WHA AU
4 9 fhT T 9y ) e TH He © 1 (1983 ¥ H)

% § UG % T Yo § feord simisim Ame-dia =R H W@
foremm o ST oTfE g&q (wifeTa-sifeam faseng @ =
fafeiet) &1 somm T fheiu™ & auer 2 | (1889 § )
Tk Wehe o8 IAqUd § S WP 133 A o Freraw Sl
W & AfGged W & LA HHAV ok agIedl fafeRr &
9,192 631,770 3TEd el o aUsR 21 (1967 ¥ H)

Tk R o8 Frea foem om @ S frefa § 1 de 9 @
R feord < WY THd oaE aTel MR TS 0T I SIR
TS oh TRl § Yalfed M WX, 3 HTeishl ob i Wi HieR ofee
W2 x 107 A H 9 I B € | (1948 T W)

et ok Toreh-foig o SemIfae ard o 1/273.16 & 9RT 1 1 Shfeas
Fed 21 (1967 | W)

| Tt ferelt Forenra & ered &6t o wren @ o sat & got ww
Bt & et 0.012 kg FreA-12 | WATE H1 G g 2
(1971 & #=)

e, et faem & 540 x 102 Hz 119 dret S &1 saifa-dreran
2 S 39 fewn H (1/683) @ ufq wifegq & fafewor dear
1 THAVT YHe IcHrSd el & (1979 ¥ 7)

« g7 gRYTIsH o gyt s & 4, 7 at a5
TT9T T Tt BT AT FHT Gohd 3T & fFﬂZ
giar &, YRUTEEEeY, A9 sifye uRysdr 4
TN fohan STl 81

@
feg 17
g &

&1 SAETIHA &, 7 T d 7 9 BT 3 TeT W et s
& Ferfit o far & @ A &7 a4 9 g
| $9 0 & 91e aerHe AT @H @ T T arel



WROH 2.2 G WA & faw S1 AmeRt & sifafed 9 o AEw

Eic elieh
| e min
i h
| d
L y
| feh 0
| fa= L
| Al t
| e c
| IR bar
| Ci
[ W R
| feew q
| b
| SRS a
| F=mw ha
| HIeh aqq's'aﬁq <« atm

SI W& o TSl § 6
60 s

60 min = 3600 s

24 h = 86400 s
365.25d=3.156 x 10"s
1°=(n/180) rad

1 dm?=10"m?

10° kg

200 mg

0.1 MPa = 10° Pa

3.7 x 10" s

2.58 x 10 C kg!
100 kg

100 fm? = 10* m?

1 dam? = 10> m?

1 hn? = 10*m?

101 325 Pa=1.013 x 10° Pa

= AT, TeT 1 ST hid THG o Faist 1
fovm w9 9 Sco@ fRar S =few) 3 g ww
R o hU 1 fafire Tug @ gk

B9 WS ifaer R oF ARl w1 i ST S
g o= o g il 9 oge= fmen 1 weRar ©
(AT A 6)1 SI &1 Al o TR H e FD
o= T (TR A 6.1) H KU U ¥ Fw g
SI 9@kl w1 fafre 7™ fau 7u ® (TR A 6.2)
3R F® g SI A 3 fafere aHi ot e
TR 3R T GeA-Hh] 3 HAeE W o & (JRfime
A6.3)| 3TYeh! ATkl T3 qo AARYH &M
& e g7 ol i IR (A 6.2) TF (A6.3) H
fean e B1 = SEER | ST STl 31 Wi Gl
2.2 ¥ fau 7w €

SI HTSh1 o | TOTSl SR 3Tqeieh] bl = i
e STEA SR 3Tk Udte IRATE (A2) § KU T E
Aifrer TR, T deil I AR o Fohdl o
I Heedt g ey ufifire (A7) | fiw T § eI
3ATISh AFIRYM de dlehifeleh T3y o foTu SI Akl U9
=1 Al geell ey ufifvre (A8) # fau T

2.3 TS Rl HIUT

TS WO T 5 g fafu ¥ o9 ugd & 9
qfifed &1 e o fou, 319 994 © o 10°m §
102m e 1 ofvargdl Hied YA &1 STAI Hleh T

1 STl &1 10-4m 1 oTalg i Fenefdn | | o ferg
T SR Shierad 1 SRt #d €1 - (Yemdh)
3 Tergardt (THUHeY) 1 IYFRT 10-5m a9 1
A 1 HIO § feren S 81 59 Ry @ 9l i
Al ! WA o fau g6 g e fafeai 6 e
T B B

2.3.1 &gt Rl 1 AT

g Sl 3R, S R TE steren AR Y et ¥ I,
yegel-®9 @ fedl W dum W "ewar @
T TE R ST Tkl 21 UL genest ¥ Heegol fafy
o eram-fafr #ed €, &1 STEM o S 2

e 3 feret Uit Bl STUH WEE Tehed B 8
g (A JER) o fedl fafire fag & @mE
Yo &1 Teel oTUr SR i@ A ¥ (IE e &g
T@d gU) 3@ €, iR fRe <l sif@ B 9 (@ sif@
% T g), 9 A9 UM ¥, fF R % 39 fag &%
e et @ feefq aRafda g wdid et 21 @
T Fel S 21 v fage (A T B) & &
FI T P MR el ST &1 79 IS0 H <A
affel o oe T Tl SR B

o fafy g forelt s WS &1 € D I
& fore, &a @, geat R < fafa= feafaat (Iu
M) AT B 9§, T & 999 W 2@d 21 AT B
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o ot *1 0 AB = b@| fost 2.2 f@w) 37 3 feufeat
W g w1 Yegu7 femsti o ot 1 hivr A9 forn S
21 fo 2.2 § 9 R R A F- HIT LASB ST
HIUT A1 AR RIUT FHEeAl 2|

FiifF, TE B oA § 0 aed A ¥ %«1,

3R, TEfAT, 0T ¢ 95d & D 2| TE <0 F THAB
%1, o5 S 3R B D a1t 9 1, e b 1 =M
HH Ghd &l - BRI AS=BS, ~ AB=b=D§6
el g eam o 2

b S

3d: D= o A (2.1)
D D
A b B
o 2.2 o= fafy

D o fuRo o 9verq &6 9 fafy g/ W’ W
Y e o o off Fuifa # gwd §1 9
d T8 1 oA 3R o ST HI0ME TG (d g geat
& fordt fag w sfaf@ =) =1, @

o=d/D (2.2)

R0 ¢ 1, Gealt ST ST sTafeerfa & AT ST Heha
21 T8 Ue o < oA faadia (sarg o forada g @
feerd) fargal =1 gEeie g <@ W U & s
& & o1 101 21 TR D HH T ¢, 3: U
G d 1 °HF GHIT (2.2) & TR 9 A foha
ST Hehell B

3TEYUT 2.1 (a) 1° (feht) (b) 17 (1 3Tk fie)
T (c) 17 (137 Hehe) o iUl o A A
T gRefad $IfT (360° = 2nrad, 1°=60' T&
1’ = 60 ” i) |

767 (a) B9 T ® 360° = 2n rad
1°=(nt /180)rad = 1.745102rad
(b) 1° = 60’ = 1.74510°2 rad
I’ = 2.90810* rad =~ 2.9110- rad
(© 1’= 60" = 2.90810" rad
1”= 4.84710%rad = 4.8510°rad <

P 3STETUT 2.2 TF ARK 319 TG i fhadl TR
HT M W T HT ke HET FRdl gl T8
AR C % T Tt fag A ® @l g € 3k
AC & 91y ¥ =ga X fe@ forslt fog o =t
@l 81 fht 98, AC & @eed. 100 m R feerd
fag B @ ol € IR @&l ¥ O e C ! f
@ €1 Fifws O 5gd Ifw 38 W ?, BO T
AOF! Teud =aeeier &9 & Uh & €, Afeh
I Il © T C  gfie W@ g sfe @ &
T 9= 400 T IYH TE & (9 ! %M el Sl
?) 13T got feafd A9 HAR c # i
ke I

Y w _Olﬁ Y
o

0

A B
— 100m —*

faz 2.3

go7 fean T ©, o Hiv 9 =400

fa52.39,AB = AC tan 6

AC = AB/tanf = 100 m/tan 40°

=100m/0.8391 =119 m <
3QTETUT2.3 YeAl o < = faudia fagai A
TS B E ISAT T U&7 A T Uerr T
faemstl o &=, =I=| W ARG hIU § HI AT
1°54’ &1 Jeait o1 ™ THT1.276 x 107 m, B
geeft ¥ I 1 U 1 Afehed FifST)

FEATARO = 1°654 = 114’
=(114 x60)" x (4.85x10°) rad
=3.32 10 %rad
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ofiferent

9% 1'=4.85 10 °rad
R b=AB=1.276x10"m
37d: THHRIT (2.1) o STIER Yeal & =51 & o=
% g, D=b/6
_1.276x10’
3.32x102
=3.84x10°m |

3QTEYUT 2.4 I o VA =4 1 A9 19207
21 oot @ g 1 D, 1.496 x 10" m B T
1 A YReherd hifed|
gcT A H B A o
=1920"
=1920x4.85x10%rad
=9.31x10°rad

T o =
d=aD
=(9.81x107%)x(1.496 x10" ) m

=1.39x10°m <

2.3.2 21fq gem SR o1 AU= : 30T HT IMHR

3] % M (10-5m ¥ 1010 m) SIE Teid geH gl
o AA o fou gd fafere faftal &1 ergero &
B B1 ek foIw g9 demrdt S8 Arash- I3 1 S
Tel HT Tehd| TRl a% T geuelt a1 off o1l o
T 21 U TR eHee g e fe i S
o T ST9-TehT91 o1 SN foRan a1 €1 R o
AU T S TN oh HRUI, YRENT GeHsel o,
Afyd F fesh, JI TRl o TR o SR
favie o fore € wam o o S "R 21 (39 fawa
H foregq fora=m STueh! el XII 1 fifdsh! T qed
T W )| 999 Rl 1 awTesd 1 uRER
4000 A¥7000A B (1A =100 m)| 37d: FHEA
Yaeell THH BIC SMHR oF HUN 1 a9 &+
Tohdll I YRR F WM W TH, SOaR[E-GS &I
STAT H Hhd B1 Solded geil i Sfud dfq @
rfuenfead ded e grewT e gRI Eihad TR S
Tl B 39 YN ok Sold-geaseft w1 fadeq s

3faqq: &t 92 g Hifa g @ R soleeq o
I TE FTER F Tohd ¢ (39 favar o famm @ e
FHE X1 H ) | TR soiee # a1 A & S
o SR FH T Tkl 21 0.6 A a9 a1l o ok
A gaeet faswfad fRT ST 9% ¥ 3T gm,
S, g1l o STuEd SR wRAnge w1 faved gud w
T B el € W foentid g geneiint g o 1A
Y geAm T wra w1 fomn T ?1 ges N o
SUSA HT SAHT T SAH G B

el 3771 3T0] oF W3 I STher HT H1 Th
e fafy = & 7 21 el o T e ga ?
STEeh 319 1 WES 10° m HifE 1 2

39 fafy 1 40 SMUR, Sa o I8 W el o7
1 T ThIveeh T T 2

Wm,q%é%m(:ms aﬁ?ﬁ%ﬁ%ﬁﬁaﬁ%ﬁ
o ST Y 20 cm?® S S 81 39 St T 1 en?
AT Toshlglel § GH: 20 cm® St I 21 379 39 =i

EARSIEG cm® 3l T/ em® WA gE
20 20

THH AR TH ag A H Gl TR, IHF FW
ATHMfeTT TSeR fSgHh #Y, ARHMISTH =S
1 T el fthed STt o U8 o S o &1 R
Hiefih 3T o Y8l SAIT T Hied i Tk 95 3Heh
FW @A 2| el 3T F1 I8 I3 9icA ok I8k
FI AT FAERR, Th ] HICE Hi {hed o6 &9 H
el S €1 39 YR & fhed w1 oA WY
THHT EhA AT FeRal S Tehal €1 AET T B ST
% I8 W n I3 el ST Hiel i Sref| Afg IRy
¥ & B9 TH 93 I AAMA STGH (V em®) F1d
w A

@ = S n ]l B ST

= nVcm?

T A | fomme il T R 3T

3

_nv cm
= 20 20

3icfieh STret 1 8 Siet ISl § 5Tt o I8 W %l
F ¢ HIeE H1 Udel fhed a1 o 81 AfE 39 fhew
1 EAFAA e §, @ fhed &1 A

fheq =1 eI
fhed 1 abTha
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nv
cm
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(2.3)

If g1 98 9 o & fhenq T wemifvaes qier i
2 dl ¢ 3ficlieh 3Tt S 3TY] K1 STHIY S7erel =1 S
1 21 29 HIEE 1 HE 10-m W1 IS 1 3 2

3QTEuT 2.5 AR fHdt Tfyew =1 emmM (S
a&de § 107°H 1074 m o IRE ¥ ®) Fee
Th e 7 & 9% (10°m ¥ 10°*m &
IRERX H) o SeR T o S, @ wEr] @6
TN Y A S ?

goT Y HT AMMT 10 m ¥ 1074 m o IRE H
2 ftenr foel 1 1% 10° m @ 104m o IR H o
Thd B1 39 e, FOH NI KT TET I 100 T
a1 & &1 TRAIY] 1 GH SHR 1070 m i Hife
1 B o7: SH UM | §@M W IHH! AT Im 8
S| o7q: foRet wem] # ik Tm o 3 & S
2 it SIS A 1m o % e o %R W ™
T o foq &5t A g ?) <

2.3.3 @Al T TRET
= fava ® S fave fa@ <9 € 9 fyvel =t syt
o et o1 U foega qier 81 f5ed T SR 104 m

e T AT 1 R wAW] w1 geH AhIE 7, A
THA SR 10% m Hife T TEM H1 LIH foea &1
TRER B1 GROM 2.3 § T § Fw fyvel i st 3R
Tt w1 wife ik W Ky T gl

I GeH IR wgd St gl o HIoH o feT e
owETE o e Tt aee ot wEn | o € 9 €,

1 wHt =1f=10"%m
1 T EEH =1A=10"m
1 Gl A = 1 AU (& ¥ geat &t
siga )
= 1.496x 10" m
1 T 99 =1ly =9.46x10%m
(3x10°m s & o G YT
BRI | ¥ehe H @el e 4 H 1 99)
1 UREH =3.08x 10" m

(98 g0 58 T gealt T Fam * fEa B 1
3T ThUS T HIV ARG HY, | TR FHead §1)

2.4 THEUN T AT

T T4 1 T STERYA o1 €1 98 e o qm, <
71 fepeptal H IHent evafearfd W ek & whean semm
F SI A R (kg) §1 S A9-did =R 517
U T ST e fereimm o snfeyey fafi <l
1 agd Ot vETeet 6 Sueted €| 9Rd W g i el
feord T Aifcent FERRIRN (NPL) o T@1 T @1

WRUN 2.3 TRl & URE Td il

TG T ST 79T U

10—15
1014
10—10
108
107
10°
10+
10*
107
108
1011
1013
102!
102
1026
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AT 3R STUEH o SeAAEI o T o feeim
Tk GfauTeHe A TR 71 3T STOpeH, wamvst o
SAYH S H1 °h [T FATH o Tk HeEqul
TF% A, S Tehtchd U0 Hefa W (u)
FEd €, B WA A T, e T s o
THAMT 1 TH YR, e hid o folq sl T €

1 Tshichd TXHTY] Hefd |5 = 1u

= oM dfed, wEA-gEet ('7C) % T
TN & FHAE &1 (1/12) 3 91T

= 1.66 10% kg
M aEg3l o SAE A9 o T g0 3H ®E
=T Gl T STAM H & S W HY gHA § T
St 21 farge ® arg ST ot ferener fyvel S v, ari
e o6 | G L o fIT B9 =J2H o eyl
o T o1 SuEn i € ([fE et 8) 1 et gem
FHUI, S WAE, STTRANE FUI K F Y
ANl o A o U B M- SagHed! F
I e B, fraw, e fagd wd g 8 b
T, STEfTd ol o6 g&9-9e &1 59 39 &0 o
T o STHANIE! erdl €l
2.4.1 SIUMI & WE
forgar o &0 it fyvg <@ €, Seh SoUEE | 3T
Toh 3T kg RER €1 T 3R Soieg il &g
& TSTeeRT oMM 109 kg hife o1 €, ol S 3R oo
10% kg 1 91 faga &1 9ol (2.4) ® fafa= gommt

o Hife 3 W fau T g

WRU 2.4 FEWHEI oF UNE TS it
EECIE] 10
e 1027
EUERCE | 102
A BfER ShITSTeRT 101
JA-HTT 10
a9t &t 9] 106
T 105
SR 10
R IEE] 102
CICEIEIE] 10
LT 747 AR 108
A 102
gealt 10%
Kaf 103
ST HT(hT 104
et fava 105

2.5 HUI T AU
fordt off gma-Sfae 1 A9H o fow g9 SISt &b
HETIHA B | T FW THI-HIGA =BG GHA H
TS W YA Hd € W HifEm ) |
I SfEd HEE W SHIRG 21 TS T HHE o
w9 ¥y Hifqem wel, fr urmmey aet off wed €
1 MR T TH Wk 31 FAmnenreti o Suofed 2|
Hifsad o] =SS | T Hehee, Wifa-133 ]
o FTTam S W) o6 | SAfaged Wi o 7eT WehH0
o qEgEUl fafhioll ©69,192,631,770 HFHI o foalg
AEvTh g1 T Wi T St R e SO,
Yifrer o] & e Sk S YRR R e €
SIH Hqe W o hEI WA hellS SEl i e
B FH Thed o ®HA fhdl Faes helg =St
T 2

s T wtgat stedd wened gt €1 fagr:
9 U Gl A STosd ! 81 9N SiiTam wm)
Hiedl o "W 9, gHI-Add o TR HEE
‘Yeheg ' T &IV FeR a1 ST 81 U & IRAE TS
% o % fau T feel W oqeE sife
AT § U Eifsem wE o T 2

BOR <@ °, geft sifges weel (e w9 @ik
agfa onfe o wer off wnfaet €) o oreem 3iR
YR 1 SR NPL 1 21 M < fop 9 ok
T (IST), 37 =R SfEa o Tq==a9 4 eI 8| T
i AT wtget gaet sifeen gened € foh e g
I Ay H STHREAAr + 1 x 10718, 31 1018 Hohrs
o sk Wehrs @ ff w9 W I EH w @ T A T
Y H 3 HEeh Hohe ¥ SR $¥R-3R el BTl {9 AIa
I 39 TS T 1 L H TR & TS &
SI R I ThTT §N (1/299, 792, 458) Hehe H A
W o &9 G o fma T g (IR 2.1))

fova o g arelt st o Iug-Aaual § STa &1
RER SEd S §1 WRON 2.5, S el - S
& WE SR Hife g9 2

RO 2.3 T 2.5 H IR TE WA H ATISTTR
TR €| TThT A STacieh i T 3 @
Tohd € o eaR fova o fawmeray ik @ fauet =t
ISl 1 STU RIS 1041 € 92l 98 off %1 B
T o fove 1 He B Tag T a2 it T
B THA- ATl 1 U 101 € 1 T8 wew
104, GRof 2.4 & R | yehe Bt 2, foraw o foel
o Yrefish SAAMT 1 Yees R T g1 g favd
& foumeran wd @gaq favel o geruEl w1 S
ST (1041)2 1 <1 7 fofeet Wi it o8 sfeeristian,
ST A AT €7
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WU 2.5 TUG AT H WH TE Hife

X- fweol o1 etedeha
YU Sl T SATdeRT
ThTT T T ST

e T 1 SAEdh
e T HT SR
G o AUR H o I

YR o A 9 oAl q o W o |Hd
fordt ITE A1 SATERIRTA
geeft 1 Ui

AT 1 FHUH T IRGRHU HTA

el 1 URGRHU e

uME & A Sftad s

fr o faufael =t oy

SEAER & faq@ 8 & 9 da 95
fava =t a1y

Tl srcafires oTRemet U1 1 Siad e 1024

TR BN AMHRE O R 9w H AW g6 Ly
forelt TTATY] 1 IS STaReN 1 SHaA T

THd §5d H1 HiFH UgHAl o od w1 qHT
YT o ASHT 9 YA 9 I H @ HHA

YHT T FHT AR et I o § @ wHA 108

10719
10—15
10—15
10°*
106
103
10!
10°
10°
10?
10
10°
10°
107

10°

101
1015
107

2.6 JYTAT, FAT Shi URIGAT TS AU | Jfe

HIOH, TR YRR foE e Wit s gendr 2
foRdl off AMH-33 o |l A9 oF IRomH § S A
9 Affadd wd & ?1 T sfifvuaa @ gfe
FEadl Bl Ude URenford i, s wifud HA W
ia et ®, W off oo I B 2 W wW
REEICA IR CANER 1 IS K T g9g |
ot wrq 1 genefdr o' wH § S 89 U8 9 § R
fordt fer =1 wifga 9, SHek arfas AF o faha
fehe € St aRglsd o8 oardt € for =@ afer fra
fardies =0 e % A W 2

A FY el S FNHI W AR L T
o wwes =5 o fades @ dmn o wifea @)
I o Tou, 7 T fondt ovag o1 ardfoss JF
3.678 cm B T FART § 0.1 cm a9 o1 Args-43
AR ek SHh] WM 3.5 cm AU T, S&feh, THY
T H Afyesk fa¥es aren (I 0.01 cm) ATYE I3
AT ek ST aTs 1 3.38 cm A TN F&T geel
g sifier gl & (iR arfas wH % feke @)
T U IRYS ® (Fifn T8 fa9gH Sheret 0.1 cm
B1) Sefeh, TEU A9 T W fueh IRy
31 "9 | {fedi o SR B AT Teh Eieiehe HY 2l

HH=Id:, /99 | oTE qfeal &l g ¥4 9 feAfarad

=1 aforat 7 srfiepa foan ST TR B : (a) HHAG T

T (b) TG AfeAl|

g Jlear

wuag qfed o Jfeat @ o fndlt wh feen wems @

R oTeHer o W Bl €1 HHeag Jedl o 9 Ui

Frefafea ®

(@) Fa@ Fqfeamr : F Il Aww FF wF o1l
STfeRea1, Ffequl TR a1 INR-Jfe A o6
HRO Bl 21 SeEnd, B Hehdl © T fRE
AIET T SAMHA Sk A N 7 (IRvTHEE
T8 STP W 5 1 FaFI% 100 °C o TWH |
104 °C wgal =1); frdl affa ohferad o <M
See faem W afr tom %1 3 faed e
M o I foeA o Furdt | @, = fendt dremon
Y o1 ek T e gen

(b) WTENfiTeh Aehwieh o1 ShIEfa(e | 3TqUiar : A
YRR &1 a9 A1 w3 o forg 9fg 9 arordt
A H TR q9 A HOT a1 I8 a9 IR R
ArEdfeesh a9 W Ged € F HH AW T4 5
3N e uffefEt (A, <@, 9 e, st
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anfg & ufed) 99 ¥ wHag I TRE w
ehdl 2|
(c) eaferama Ffear : 3 Jfed, ek & fret g,
SR o HHSH § @ TE Al A1 I T 9
etk N1 Sfad Waenfar 7 sad Mg oh HR
B €1 ST ok fAu, yehwiE we W gE w6
feorfa =1 I9M W UIeHiE ot gHg Al 39 e
o HRoT 1o iR gee g feafa @ e < iR
T, 1 WIS W o o R0l e 3 S
[l TS UHIRThT qeheiihl oh SUART, YR ok g
STUETTRd 3758 T 31 1 99 U JATHIT SfRATd
Al Sl X Hh wEGS A< Hi FHF fHAr 5
gehar &1 fordlt ot &t T oFeren o faw, T qfedt
&% fifvea dime o e fran <1 gehar € 31k
qTadih] k! TEIHR HECA o <1 Tk 2

argfese Jfear

Ao ¥ A €9 9 B el qfedl i argiesew
Ffear Fed € R @lom 3 ford o wfemm H
Aoz | Agfess A, TEifien sraeensti (A,
Jieedl USHE, JAN el o Al wFA oK) H
B ATl Agfesd ae ST SAR-9ed o R0l qefl
A% h W YaEk g I S (e Wed)
SAfeRTd Ffeat onfE & SR et ¥ Ssew & o,
FIE A T B Y& ] IR-IR a2 df §9d § TR
B AR IFHT A 9 B

srcqarias i

forelt AT9e 9= G 191 T Wehl ATl B | Biel AF
IH HIYF I3 HT STeqdHich e ¢ frdt A o5
BN QU weft a1 "y W 39k STeudHlh

T & TE e g

JeuaHier qfE TF T Ff &t & S A I
o fa9eH 9 ag Bl €1 SSe o fo, fadt affer
HfeTTd &1 3Teqadi® 0.01 cm 7 ; Toreh Temgardt &
TYAHIF  0.001 cm & Fehdl Tl TqqHiF I Hl
Iefew Ffeal wt goit ¥ wew Hifia 9immr qw &
TN S Hehell €; T A HHag SR Agfesed g €
& Y et ¢ A% TH g’ o fory et what
FT ST HW © @ HeX el § 31T 1 mm Faa
W B R

vk RRLs AT 51 oh AN ek, YR
TRl H GUR, K o gN, B STeqadis Af &l
FH L Hehd T YQUN i T ORI W 9

Yerull & WA 1 STEd 9T B 81 U8 "L’ Wifud
fYT o adfaes AF o STty e g

2.6.1 e Ffe, smifyres I we wfaea Tfe

(a)WWWU&T%ﬁW@Wq,az,
a,..., a, T gEIE oRfefEt o, 5@ af @
Taiferer 9d TH, 37 9 THl oF THIAR /1
AT ST Gehel 2

A, = (@ +ta,+az+...+a, )/ n (2.4)
a;/n
il
Fiifeh AT Teet T fohan <1 g1 @ T T
AT g § foR R It 5t et T
39 U o Irfaes W 9 ST 8 STfeeTehiad &
Hohdl &, Foet SH SfeeTefad BF 1 HHEAl
B B BT & e oiiv arefad T
dier o 3fa¥ o GRATIT ST |19 & FRaer I
g 1T |Aa| 5N FfEe fman smr R
Fifr, &4 frdt uf¥n =1 arafas 9@ @ w3
FH1 1 fafuar 78l §, sHfaT g9 GHid we
1 & TR 1 ardfesh HH SRR T o B
q9 AR AT A | ardfas A 9 e
el W IFR ¥, A, =a, - q,,

Aa, =a,~a,

o7, Qurea (2.5)

TUu

Aa, =a -a.,

TR URefdd Aa F1 AF FB THOT & fag
YT € Thdl ¢ S T S 3T TRl
o feTy 78 BT 8 Wehdl ©1 U fue
I 1Aal T & oA @

(b) “ifcer TR w1 FRUE gl o i@l o
THR WA hi ek TR a o T T Afam =
7 FRAET 32 el S 81 TR A, ©
et w €1 er:,

Aaqm = (lAa, 1+1Aa, I+IAa3I+...+ IAanI)/n
n (2.6)
Z lAal/n 2.7)
il

gfg 89 HI3 Thd HY o, @ BH THHT AN
a..+ Aa, o 9REH FHE 9 g
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i

q-ll'

A= Gy Ay,

amw—AamwSa Samm+ AaWI (2.8)
T 31 Ie gan T oifass i = fvdht a9 a 1
M (@, + Aa, ) T (q -Aa, ) ok S B
e B
(c) froe Ffe & oM R, &0y amafare qfe =
wiawTa e (5a) F1 T FW@ 21 MAfEE T,
qIfe THRT T AT FRAST i Aa, TE 3GF
ured W QAT B
aufersh A = Aq,,,/a,., (2.9)
e euferss Ffe 1 fae o = o €, @
=9 yfawr qfe w1 ST 2
14 gfaed Jfe, da = (Aa,,,/a,,,) 100%

e, 379 BH Toh 3R W fa=m & 2l

(2.10)

‘3373?072.6 T garRTen § feed ww A
SISt Y ol ik ] Hfgdl 1 Site i o @2l
Tk TS Sd 98 o 12:00:00 T THY LM
?, @ 31« ufedl & qedih W TN €

el 1 gt 2
AR 12:00:05 10:15:06
TR 12:01:15 10:14:59
FHEAR 11:59:08 10:15:18
FEHfqaR 12:01:50 10:15:07
eha 11:59:15 10:14:53
HER 12:01:30 10:15:24
faar 12:01:19 10:15:11

IS 3T =h1g THT AT X & &l Foreeh fely stdent
IRYS 9 A WO i AEwAhd €, A
¥ 39 g =St &1 = 07 FA?

ZoT 9 59 & €t 1 & e H SfR 1 9REr
162s & Seifeh =€ 2 H I URER 31s 1 81 WS |
g feTe T T < ek, w2 g o e T
o UIGATR T G |, Hih T o 31 R 2
o forg saft Ayt & @ for ook v o g
e IRede €, i, YR qfe oA welr o
Tl ¥ R foman ST Gkl €1 @: W€ 1 i qor |
ST 2 I FhEd ST <

b 3GlgVUr2.7 TH Uch YT <dlcich <hl SIeTd-<hlc]
T FW B YEN F wiHw "o § few e
UISA® € :2.63 s, 2.56's, 2.42 s, 2.71s TH
2.80 s | Fuer Ffe, amer Ffe wa gfaem Ffe
TRepferd Hiferg|

ZoT Wil o1 3Mgd 3ed I,

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

13.12

5
=2.624 s
=2.62 s
ifeR, Wt e 0.01 s o Ta¥ET qo A MY 2,
i o 7 T AT g e TH 9% 21 T
e et hl f T IIHA T q% fore st
®

S

oA o 3 ©
2.635-2.62s= 0.01s
2.565-2.62s=-0.06s
2.425-2.62s=-0.20s
2.71s-2.62s= 0.09s
2.80s-2.62s= 0.18s
e e, Ffeat o off o€l " ® S A S et
i o 7l

[t FRUy qfeai 1 TR WA (FAIR qEA F
ot 20 hae qiEor o d 7) ®

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

=0.54 s/5
=0.11s

el A B fF W@ oias &1 e I
(2.62 +0.11) s 71 372fiq 3TH UM (2.62 + 0.11) s T
(2.62-0.11) s, AL 2.73 sTH 2.51 s & & 2
Fifer Tl et JAfeal o1 GHiR AT 0.11 s, 374:
T UF A Uohe o sHd o9 H Tedd ¥ & e T
AT €fer Tl o1 W Yehe o Hid AN e oH
T 1 HIE A TE B1 SHR! ek HH HT A(eH
TE T T YRR T :
T=2.6+0.1s

e <ife, stfaw wers 6 favasa T8l ©, aitn
TE 5 WH 7 o S po Wt B Hewdl | TH AL
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fordt T@T o ofas oTT W wUAN?
MY e Thd ©, 3@ & b 3 o &% T hdl
T T 27 Wfepd S Hifew R A T8 @
AN A =, 1?7 310 A YRRl § A Tm-ue
W Th PE-UG Y difu S €, Tuel e
Ao oft 1 SEd shicd wE T €1 9 Th Hmm
T, T [ o W WEHHgEER W@, R wm @l
Thell T THHT wlams |19 |

378 HTTAT HITST foh SATIRT TS TSHF i AT
ferelt 1t =1, = < Yot WIEL ok w3 i weiE
i, A1 J T L@ <M o o9 w1 H\T W@ R
g T 21 3ok forg, 9% 9 1m A 100m
FT T, 38 W@ % ST W, IR-9R gHent R
el T A o S, A T S AT 99, g9 3R
Y T 9 YT o UK | agd e gl
THoh SAfARe 30 TewhE § el STavavd 3T ST
39 THafel o U U=k 929 3ATeh] aard| Hid 3

et o, T AR TRt 1 &k o wiEe €,
TSI AT YUY o TR qS 1 alaTg a1 &1 Tl b
S 1 EH @ HT AR AR o IR H G g5t
%1 3 ok feshel W WA o WY, 3ok S R
off Wt et B1 AT TEhi o FehTR-TehR o et
o Teer 3@ i A fafe sl wt gREr sad 2
R, e 9e foman g ST 22

IR TE T FHN B 2 TR R e T 3fe
T T W HhA € I AT F TohH T A

SATEYIHAl BN SHeT ey Wheean (Fractals) o
& 9 T W Hgifaes difaerl § 5o Tq9 9 Bt
AT 21 58 Heioh SN[ Sl SA1he WIS i & S
R fora fovare fFen ST 98 e &fsd el @
S i SN SfesrE % gRia ¥ TR € Bl 9 =
@ 2 dl el °dl § o afesam SR wiE w5 e
fowmfa, theeai (Fractals) TS oh2f@ (Chaos)
fowa o eiferd S=a AifqeRT H1 T G o 4w

TS W T B T 2
T & ®9 § TH T YHR FEd § 5 A9 § | el
3 T 39 YR § q) Hieleh 31k 2 e 6 © o 2
faveeia € 3R 6 ® Ffe Heg B1 ogum 2.7 ® a1
el 3Rl o fooa § iR foear 9@ dre)

T IIE0 H eMifersk Fqfe steren wfaw 3fe 2

2.6

da = %100 = 40 <

2.6.2 FfeAT w1 HASH

IfE B9 IS TH gAN e ToEd #E A9 wiwferd @),
@ & Fg ot S wfeq fob 9 Al § Jfeat fha
YR HAISTa eidt &1 S o ferw, feet ured
el Uk M SR S 1 U 81 AE &H
ot oq o SoAHM 3R SEh! ST A femet o
o # e w T o e 98 T oA =T RS9 o
o U1 oF T | off Jfe 3w I STehe i o forg
fF e 3 frel @ e U e M
fafu= nford Gfwanett o Ifear fra yoR gaifsa
it €1 we fo vw fefafea wwfafa w1 s
Hd
() ToFd GaeTT a1 FawerT &t i<
e e, fe <) ifdes TRrl A ta B & wifyd 59
FHI: A+ AA, B+ AB 1 ST, AA TS AB HHI1: &
Ty 1 fRue 3feai €1 50 Ghe z=A+B A e
AZ T HE ARG B GRiad FE W
Z+AZ = (A + AA) + (B+ AB)
Z ¥ aifusan derfaa ffe
AZ=AA + AB
ehfeld i WZ=A- B o fau &d o< e 2
Z+AZ= (A+ AA)— (B=AB)
=(A- B)+ AA + AB

SR +AZ= +AA+ AB
Tef Ry eifrran daifad I AZ = AA = AB
ar:, Trom wg ® ¢ 5@ 3 AT @ GeRferd ar
SaFHTTd Terar SiraT &, at offad uRoma & fraer
I 3T UfETen @t FRaer e & 91T F aRIE
gt &1

3ergvur2.8 ferdt arquTdt gr A Tu < favey

o 9 A ¢, = 20 °C + 0.5 °C T ¢, = 50 °C

+ 0.5 °C B129 TYef 1 a3 9y oM

3 fefed Fifm)

ge1 t =t,~t, = (50 °Cx0.5 °C)- (20°C=0.5 °C)
¢t =30°C=+1°C <
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(b) TUHA AT HITHSA ht A
uH oifSe, fF Zz= AB 3IRA TS B & wifud A
A+AATS B+ AB &, 74,

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

= AB+ BAA+ AAB=AAAB.

99 U i Z 9 TS IMRI0T 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 HH Hehd B
ard: sifyeray emifers Ffe
AZ/ Z=(AA/A) + AB/B)
M9 =8 AW 9 e Wehd @ o6 98 929 9ihel W
oft o] g B

ara:, Trom @g & 9&r gt wfrat & o ar s
ferar et & ar 9ra uRonm ¥ emifée Ife, 39
TUTERT ST UTSTeRl | SIATeTes e T T gidit
g

p SSTEIUT 2.9 Uiy R= V/I, W&l V=
(100 + 5)VTST=(10 = 0.2)A IR ¥ Wi
Ffe T Ff

Ze1 V ¥ ufaeE qfE 5% IR 1 ® wfawa I 2% @

. R ¥ ¥a gfaea e =

5% + 2% = 7%. <

P STTETUT 2.10 R, = 1003 W I R, =
200 + 4 3 o < FIUHRI &l (a) SO FH H,
(b) WIed o GAIRA foman T 21 (a) S0 A
GAISH qA (b) U A FASH H qod gl
A HITSY () & fI W R =R + R T (b)

1 1
# g R,
T SYAN HifST

ET (a) 9O A WA &1 god i,
R=R,+R,= (100 * 3) ohm + (200 * 4) ohm
=300 + 7 ohm.

(b) UT¥E HH HASH 1 god Tfa,

AR, (R'2)AR2
R2 R22
=(66.7\ 3. (66.7]24
100 ) \ 200
=1.8
3d:;, R'=66.7+1.8ohm
(Tt Tnefen 3t ok fomi =i miford e ) gfie
¥ R HIHAM2 S WM W 1.8 o 9 H Faq fohan
™ 2 <

AR’ =(R?) =L

(c) AT T =t =rdl oF WentoT | qfe
M\ oY Z = A2,
T,

AZ/Z= (AAJA) + (AA/A) = 2 (AA/A)
3: A2 H omufersk Ife, AY smifersw qfe +T < T
BIATHHT W, I Z = A Bi/C
4, AZ/Z=p (AA/A) + q (AB/B + 1 (AC/O).
ofd:, T g 2 fordt yifeaer 7T /| o ke a1
el TE &, HT it e 39 e T @t
amaferes qfe i ke T g &1

3TENUT2.11 AR Z=A*B/3/CD??® qt Z
1 aArfaes Jfe T Sl

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

L 3Q1gV0T2.12 fHdr WA dAlcieh 1 SIcAehid
T =2pJL/ M 81 AR L &1 wfed A1 20.0
em? fEH 1 mm % 1 Fenefar 2 ik g5
i 1s fads arelt werE J€t 9 /e W I8 qr
71 @ Toh lieth e 100 Sl 1§99 90 s©
@ F-l g o i M 1 geneda @ 272
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e g=4mL/T
AT At .

. t _At
W’Tzﬁaﬁ—{AT_n’m”T t
t S o AU HY el SreudAin A 2
: (Ag/g) = (AL/L) + 20T/T)
_ 01 +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® Hk

St foh S A TR S g €, e W o et
Hitfera eidt 81 27d: A9 o ROl i 36 YRR
T TR S =few & wroe it afgsar T el
ST TR :, 19 o TROMH} hi Teh 91 o ®©9 H
Tgd W ? o o7 gt ofw afmferd e © S
forvareia &, 9o = 9oy e i giHfera feran S
2 S srffvea B fovaeda s @R wed afifvea
3 1 GEA o Wreleh-31eh M STl 21 7S gH g
o forelt TeT liet 1 <ol o1 1.62 s ®, df 398
3k 1 T 6 ot favaea wa ffvea €, Sefer 3 2
A= 8; 39 Wb Hifud 7 | 3 Wiefer 37 €1 A
YA o 915 fRdl a%g i @M, 287.5 cm A i
S A 3 AR w3k €, T 2, 8, 7 df ffvea
€ Ui e 5 Affve B e1d: UMY ok WO o qom
4 el iRl 9 oifues ofh fora sHEwTs ud
TR BN, ik, I8 AT H1 IRYSA o fawd |
T RO <

fordt T | wefe ofhi S =& Jd HH B
g frefafed STl gR OHel S Tehd €1 S
e auiA R ST gt € fF wefE sisk AR 6
RS S e © S WO I o SfeuaHish W
e et 21 forelt wrow o fafirer arent & ufterds
& O W HiedeR ofehl @t G uRafdd @t g
75 He@qul feont frefafaa & & stfuss deot =t
e w S R
(1) ST & foIu, g 2.308 cm H =R @il 37
&1 wg fafe=1 Akl o 3ot o i B9 0.02308
m A 23.08 mm I 23080 pm ft @ Tk

Tl LTS

3 gt GEmen ¥ wiedd SAhl 1 @ get i
IR (3fF 2, 3,0, 8) T € <l & o weleh aeh
1 wem i we o, oo w8l ol € SEeh
g Aecd -TEl a1l ST 3 ¥ ffafaa fam
W@ﬁ%
« @Yt IR 3iF AR 3w gl 2l
- gfe frat e 9 gvmera fag &, @ suet
feorfer @7 T T o, Fored 2t IR ST
& dfer & @t I arde 3w gia 2l
- gz HF wEw 1 @ vt & ar @ g
IS o ST 3T U T I[N 3k & oy
3N gf, wreder 3ie 7@t gidl ( 0.00 2308
SRR = W S T E)|
. UH @ (A Teerd gl & & ifad arerar
ST I Wrefek 3 TET gl
(37d: 123 m = 12300 cm = 123000 mm ¥
& Telen 3k ¥, TN H ST I qede 37
T& ®) | Ay, 39 ST Yo W A A 2 Wehd
&
s U® UGt 9Ew, fGaE qvmed fag g, &
YT I Arefek 37 g 2
(HeT 3.500 I 0.06900 ¥ =R Hielh 3 €) |
(2) S I ik o € T 3 fama # wifq
&1 Tehdl 81 9 AT fopelt og 1 o= 4.700 m
fordt T ¥ W U ¥ 7w wwe ® fF gel g @
S99 WY 1 ARG i S & 37 el el g
el 3k 21 (A A WLk 7 B o T T 'Y
W foras 1 sTavaehdr 9 gidt| a9 Sa-die g9 ST
19 &1 4.7 m for@ 9 1) 19 7F i g9 9=
e a5l ofd € dl
4.700 m = 470.0 cm = 0.004700 km = 4700 mm
Fiifh, Sifad e ¥ 1 3, fo Semea Al §e
H ST 9= €, 31: YE01(1) o STHER g9 39 o
freepd W UEH Wehd © fop 3w wEm o 2 wiefe o ©
Sefer oreqd W TEH =N WiY® 3 ¢, "I A o
qReadd 9 s Al 1 T | qiedd &l gl
(3) Wrdfek 3Tl o (EINUT H 39 UhiT i Gieverar
@ g7 &1 & g galow 3T 98 & foh v
Aq @t AT Fond (10 &1 Ordl & ®T H) F
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UTqd fohar S 39 Hohd Ugid W Ui Se &l
a 10° o &9 H foran S 8, Sl a, 1 910 & =
1 IS T&A € 3R b, 10! HIE HAHS A1 HUMHS
o ¢ @M 1 Giehe SEUNOT S o [T gH
SHeRT QUTleh T Tohd €, A1 (a <5) BH W38 1 31k
(5<a<10)8H W 10 9 Fhd ©| a9, 3§ & i
T 10° & &Y H o H{ Ghd © @ 10 &
B b Hifdes TR o GREATT &t RifE Heed g1 e
Heel Uk STIAM i SAEThdl & df I8 Hed ¥ HH
< o T¥T 1001 Rife 1 1 ST & forg gt
1 W (1.28107m), 107/m H! HIlE H1 &, T4
i ® wife 7 B BESISH AN HT AH
(1.0610-°m), 10-1m ! Hife 1 2| THk RHTT
1 IfE 10 1 37d:, Yool o1 9, SIS AT
o =@ 9 17 9 Hife @ B

WE: Ueh 3ok o 1S S¥HeTd o i 9l B1 369

FI YeIu (a) | Sfeaiiad wifd o & Sl ©
4,700 m = 4.700 10% cm
=4.700 10° mm = 4.700 102 km

718l Trefer Sfehl ! & A HH A 10 1 =G ST
?1 qenfy, Sk Fohd H MR TEA o gl I
el 3k B0 81 39 Yol | et geme | 4wl
e 2|
TH YR, Sk Hehd W SR W& aoh ST
I o SR i wifd T © S o ged qredw ofw
B 2l
(4) forelt ot =9 o weqfreeor =) e Hona fafyr
e eyt fafy @1 w9 ge fafu @ et S,
ﬁmﬁnﬁmﬁ%@aﬁaﬁwwwﬁ%
T © TG, o qvmeE et ae & g,
Y I Wrefeh-3in TET gl
s VM STl GEAT o oI STt I Wrefen
3l &l
(5) 1 9 B 9&A1 B, IREIRe &9 W, YHTd o o
AR for@n = (S 0.1250) et ot wrefs ofw e
Bian| qenfy, fet A9 § UE W o ofd o TH o
I Wi ek B 2

(6) ot A1 faureh wRe S 7 @ quiifera Gemd et
& R 7 € forelt wiftd w7 w1 et et €, e

TR T IR I o Wefd-sid B 21 ST &
mr=§ A s = 20 H ONE 2 T A2Mef wew ©
3N 39 2.0, 2.00 3 2.0000, ST i AEwTF Bl foran

S Gehdl 81 3 YHR, T=%,ﬁn@W%l

2.7.1 WUk 3ichi ¥ Tard i Hferarsii s oem

Tt aftemer =1 uftomm, foed afyre & af=iee o
Y A witfer € (1efd 3 /e S welfen afeni ot
e difd §) o1 #id 999, §el ®9 @ A6 g
el w1 AHEdar o wfafefea & =few ==
qftomm, 39 witd 9 9 Aferes gened &l 8 S f5=
T g ARG B 37d:, 49k &9 9§, fordt ot uftomm
o WIYf® TRl Hi G&A1, 37 A kel § AMH T/l
3 gedl 99 39 W TR T ) 39 UER, A
et fyves 1 @iy seomm " ofifST 4.237 g @
(4 |k 3% , R ST WY A 2.51 em® %,
q A TR fIAe §R SHehT oM S9Med o 11
T e 1.68804780876 g/cm? 3Tl 1 T : Sricel
% T URehfad AM i Sa ISl o el foram
Ui : BEATEIE, T ST 811, Tk 51 Wl T I
T AURA © ST IRYS T Y &1 Hiefsh 37hi
o WY AR Hisharsti o Ffafad frm o gifea
F0 ? for fordt afteem &1 eifaq oftoma saft &
RISl o @1 <9 S € s ey wiftd we s
RIS F 4 B :
(1) @&l & U T 9T X @ 9 gRomg §
ahaeT 3a &1 ATk 3ieh 1§+ o =iy e foh
Taq FH @i i qrelt goT 9Em ¥

37d: SYNSHT IEL0 H T i o diefeh STl doh
2 foman < =nfew,

4.237g
2.51cm?®
T YR, A% < T YR T A 3.00 10° m
s (diF weder 3feh) 3R Tk a9 (1y = 365.25 d) &
3.1557 107s (U9 @¥fe %) &, a1 Th YhTl 99
¥ 9.47 10% m (FF WLF FF)

(2) GE&AT3T &F GehoTT el HaholT @ UTHd 3ifaq
TRuTT ¥ F9eIE o AT 3a4 &1 ardfen sl @
&7 =T A o GaHlora ar sqawiord &t 9T

1.69 gem™
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areit ferdt T A SoHed & & %A @
#7 g

ST, HEAsTl 436.32 g, 227.2 gTH 0.301 g
1 4 663.821 g B & T wemst § gad &H
IS (227.2 g) U9 IWHEE o UH E % o
7ed 21 zEfaw, sifaw 9Rom &l 663.8 ¢ A%
quifer ¢ fe i =)

T YRR, HEEal § IR i 74 YR ¥ = T
THd €,

0.307m-0.304m=0.003m =3 103m

e e, g9 e (1) S Ton @Ik am o ferg ey
Bl €, SU Heher (ANT) o IO H WA ik
RO A1 664 g T fere =feT 3R SHereRe &
TR H 3.00 10 m & fora =nfsgul & A9 &t
IRYFSAl i S ®9 9 o T i 2| Hehe 3R
e & e g Fram emed M o9& | 2
2.7.2 2Ty 3Tkl T YUTIRT
5 wemet 4w 9§ st Affye s B €, ST
sifqered o 9RO 1 qUieRd fRam S <o)
SIS Ul |, HEAel &l 3fad Wefw 3Tl Toh
uiiferd 3 o Frem T & 71 GE 2,746 I dF
ek Sl qeh qUiifehd T W 2.75 W el g,
Seifeh 2.743 o Uik W 2.74 foeran €1 aRart o
SIER from o € 6 afy sverviter o (qaiad
& ¥ reiR@lfend 3ieh ) 5 @ 31y & ar gdadt
3k ¥ UHk Ht gl & o Wt &, Y afT 77
I0eria ofeh 5 W & giar &, @ gdat oih
SMqRefdd T@T ST &1 <ifse afs Ten 2,745 ®,
e sueroita oieh 5 ©, dl o Bl 2 98l uRarel 98
2 % afy ydadl sie @ & ar 39ervia sk @t
oI fear war & ot afy g faww &, ar geadr
ok ¥ 1 @t gl & 4 &1 79 F& 2.745, T
ik Skl qoh qUlfehd HTd W 2.74 8 ST &1 T
3R, G&A 2.735 A Wfd 31kl doh qUIfhd i oh
Y 2.74 8 S B, e el ik fawm 2

ot off oM aTet StorEn agusl Sfea uRehar |,
qezedt ugl o Tefeh ki 9 Tk 3k 31feeh ®H <
=few, = Ao o oid H 3foa We® sidl T
quiifehd T < AMEQ SH FhN, Th HEn S g
ik Sl dF T €, 99 fafd § werwr @ A,

fStoer fou, wr: 2.99792458 x 108 m/s i Gf-she
T3 x 10° m/s ¥ qUiifehd oY IRkl § STANT FHd
&l oia ¥ o FEd for g | STE e et e
wmﬁngﬁmﬁwmmﬁ
Hem e (3F) 81 = 3.1415926.... 1 AH
Tgq Nfuh Tiefeh 37kt 9k 1 € wifeRd o9 mifta

e # aREIfg o SR W &1 AF 3.142 A1 3.14
ff O T T 2

3qT8YUT2.13 et 51 &1 YI® i I A
7.203 m B Sfad Wiefeh 7Rl Tk T HT P

T3 &he Td TIGH T ahifeiu)

ge7 W T o § Wi SRl i gem 4 2
AT, IRERTe &% Td STad o6 Ol i off 4
HYF SARi a qUlifehd fohdl ST =fET

T H TS &A% = 6(7.203)2 m?
=311.299254 m?
=311.3 7

= (7.203)* m?

= 373.714754 m?
=373.7 P <

T T I

3qTgYUT2.14 fordlt U1l & 5.74 g1 ST
1.2 cm® €1 Wk 3Rl I A9 H W@d gC

SHchl ] oo hifSTa|

Zo7T SA9H 3 Wieleh 31k 2, Safh SAade o Hifud
oM § ohaal € T 3 ©1 37d: T I hadl al
wefeh 3ieh] I =S TRl ST =feu|

REIE] 51'74gcm3
=4.8gcm™ |
2.7.3 IHAUTAT The=l o TomaEr o
Affyeraar fraifta == o e

ke Tferaneti ¥ wemsny mifug ufyra § A=
71 e Fifa & dedt i = f=fafed s3el
% g GES S Hehdl ¢
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(1) e fordt Uaell, AR 3fie &1 o 3R
=g, ferdl Hiet Y9 ¥ A W HE: 16.2 cm W
10.1 cm €, @ T&l Yo% W9 § o wefew 3w 2
THeT 19 § o o o g9 39 YR forg Tehd ©

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

Tl YHR, e HI T YHR forar S Heha ©

b=10.1 +0.1 cm
=10.1cm+=1%
e, qfe FASH & 7\ &1 ST FHE W, I (A
ifyeR) UEfiTeR A\l o6 UHEwA i Ffe
b= 163.62 cm?+ 1.6%

=163.62 + 2.6 cm®

$H ITN o STTER TH 3ifqd IR &l 39 J&R

for@m
b= 164 + 3 cr?

787, 3 cm? SMAAHR I o &Fe o bl | i
¢ e sreren fvEEar 2

(2) Ffe ferdt TTeifiteh 3fiehs o W==IT & n WdE
3T @ Fooid &, af oMke & @IS § WA
TRUTH 4t n Wil 3wl qa dT g
aefy, At SAiehe w2 S € o Wefeh el i Hen
W HT S el €1 SIS, 12.9g-7.06¢ I
A Treler skl s fafafde € Wy 30 5.84 ¢ & &Y
o goaifrd &t foFan S Gahal @ dfcsk ko 5.8 g
foran ST, iR v a1 SHaehed | A=A
T T TR § HAITSd it 1 (Eehferd o1 seehiord
FH AM Al gemst § Ieed o o] w9 ° wH
3l drelt 9= 9 fR 9 9 %9 WY i arelt
e fofg &1 eur Bt 21)

(3) fordt WEaT & A1 # emutyran e, s fatitee
arefek ekl ak &t TE &, T FaeT n W, T, I
T wEm v ot frefe weat &
TN, T 1.02 goh |99 | Feefdl £ 0.01 g
2, vEfe @l W™ 989 g Hft + 001 g Tk &
Zonref B

1.02 H emufarss e
=(+0.01/1.02) x 100 %
=+=1%

T TRR 9.89 g H aAMfae Ffe

= (£ 0.01/9.89)x 100 %

=+0.1%
#a #, AR e fr aguda ifaewe o weaadt
o @t ufteRferd @i § Uik |IT Y, Teuan
URYE AU § Teh @ideh 3ieh feeh W@ Areul
HHS o FTAR TH qendTd T o o] Bl FAR!
SH Gihad T =G ST YUk st FAfedr
I B ST SN, 9.58 o F@hH hl A
ik 3l A% YUl T T HHF 0.104 €, T
0.104 1 kA T T T ieieh iR Toh I 7
9.62%1 W AR g 1/9.58 = 0.1044 for@n grar at
IYch FGhH I o FIefeh 3okl Tk QUITR it T
T @ HIM9.58 UK B

ST 32, Sl Tgaal qRepe o HeAed

TR H (FH ¥ HH URYS WY H Fh w HEA HT
3TeT) Teh SIARed i @A i URUN i AT
seua ®, fmd for wenstt #t guied wfwanr o
sifafted qfe & o= S Tkl

2.8 wifaes wivrEl & fammd
ot ofifqen afer 1 yepfa =t =ren saat famed
BN T S &1 S AT g e g arell gt
“fifaer TR, | gt AR o TS ok T&i | TEA
FI ST Tehell €1 37 g TR H 79 Aifn GO Y
g faard e Fehd B 3R TR TE IS o Gy
fféee fopan Sian 21 39 Wb, @waE w1 famn (L], faga
YRT F [A], SR A9 HI (K], SAfd dadr s
[ed], 3R ered =61 W0 T [mol] B | feRwt witfaes T
T faard 37 At (ar ") @ FEd &, e
3 W7 T =T &I o 17T GoT TIVTET 9T SI@Tr
ggar g1 e e fadt I w E wres
[ 19 A &1 92 o1 @ fop 2w 5@ ufdn = formn w
o & @ 2

TRt |, geft difaes afeEl w1 fame (L], (M
3R [T o W& § o fma S Wehdl 21 SereIond,
fopedt ar&q R S T ST SEeh! o, e 1R
AT AU A Sl % TUF g e TR
?1 sOfery, e o fawfe g3 = [ (L] [L] = [L°
= [L?]| i, STIaH, ST SR g W e e
YA, SHTY € el Sl & foh T | 5| i
I fomn, [M°], 999 T ¥ foe (T°] den o i
3 fommd (L8] B
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Tl YR, 91 ! SAHH AR O o U o
w9 § 39 YHR I F THd T,
Td = SIHM RO
= TN (TETE) / (SE)?

o F faamd (M) [LI/[TP=[M L T?| ¥ | & o
o, goquH & 1, T 1 1 3R w9 H1-2 fomd )
7ol o= qeft wor TRl w1 fomnd v R

2 T, 39 YR o Ao o gREmn wm
foram =&Y foren Taml sod wifaw RN % YR H1
TOTAT T GHEY el ¢ 39 YR, 39 ded # o
e, aRfyeR o, stied o, sifam av S =, 3
it o iyl €, s 3 el afert aEgaa &
®Y H o5 i ST Hehdl © 3 gl fad [L]/[T]
LT R

2.9 farita 97 w& favfta wvfevuil

et < g2 olifqe ufer o1 et g7 9% =9 © S
Tg <uien © ok el fifoss wfen & forg 9w afer =0
et fomd &1 Seewone, e w1 foria
[M° L3T°] 3 a7 =1 =el 1 [M° LT] 81 36t YN,
[M° L T2], @07 T @l [M L T°] 8999 5 1
o o 2

et ifos fe *1 ST fodig g9 & R
o R e 0T ki 39 AR 1 fadia aeteRor
Hed &l 37d: forfta TR a8 wHiRr @ foe
ot <ifeer Tl 1 g Tferl oiR SRt fermmstt o
e o Freftd feran S €1 Seee o feru, e [V],
e [v], 9 [F] 3IR Se7AM Scd [p] 1 ferdta gefieheon
FI TH UHN e fomar S Tkl © -

[V] = [M° LA T9]
[v] = MO LT
[=MLT?
[l = [M L T9]

ifcrer T o ot Geey Fefid e oiel TR
o MR TR T qeiertor, =1 1 S Tehdl €|
fafaer ghR 1 sga @ sdifqw afvE & fada o,
5= e ifeer vl o wea gaui 1 Frefua w6
At THIRION | e qe o I % U o e
fohan T €, oTueh Anieee ud diehifass w3 % forg
ufifere-9 # fu 7w €

2.10 foiim favewor e saek MuERT

fameti 1 Hehour 1 1 Tiefd, S fifieh TR %
U | AETEY L €, ST Teh e Hed Wt
? oFiifen Heh STTER sheel o&l ifder TR Hepferd
I eI 1 S Hehdl & fSeh! foad TaE 2
fereftr fargetun 61 =amues oA, fafa=r wifass wferei o
o Gaul o T o Herar wiar € S fat=
TfUTdra SASieh! st cara, denedar den fawdfta dwaan
1 g HE W TR € S q A1 At ifdw
i o gRwro st Ton (= A fRer s €, @
3ch HEh] o WY SH YR H R {HaA1 S
T S H GER S-S dieh! 9 @i i
21 3791 31X BT | Goqq A=kl 1 89 AT Y g
&1 7w slifaes qfen 6t fometi o @ ot @ g
21 T yER, fRdl e e § gl o wdte
g Freftd wifaes i =1 faamd s e =g

2.10.1 GHIEION skt T dfa st Srer

ifcier TRTET o IRHATT vt qft Henferd 1 Sqeehiord
T < Hehrd & AfE 3T fommd w9 21 TR o A,
TH Had UH & YhR 1 TR H1 Hhor AT
Heehel Y Tohd ©1 37d: ol i oF o Y Hehfeld
I HEAT TG A9 H 9 fagd O™ 1 SHawiad T8l
foren ST Heral 39 W fagia o1 fammeti st wweraar
Tagia wed § IR sEeh! "o 9 frdt Tt &t
Gy 1 Si" T ehd 21 A frelt wefientor o qeft
3} w1 formrd THE TR € q o TR Terd Bt Bl
31d: afe eq frelt fave =t o (a1 gft) & fau
ST FqH HL, A 9% I9H FfHfd Ui Fo ot
g, 3Tt fameti &1 Wa 3 W 3 § g ] H
g i fom € 9 @A =few) sy, afg ' m
e o Tl iRt g &<, df 39k M Uall o
93 1 fafia-g SRefiedtor & o] [L T & 9w
ST =Rl

afg frdt TRt @ Hyfs ® Wi @ o sH
T T Gfd 1 WfHes S o fa o= gen o
IR famell w1 Sy fer S ?) g, o
wufa ferdlt weientor o @&l BF 1 TR T 81 a'
e wfert = et st il S 9 eifafyea
Brdl 81 Freprorfida, TEFoehia SR =i Her
S fafyme el & v Afem eF =Et T U5
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e, TAF wifaer TR 1 SO, SiY ST o &9
H U (/TS , A o T H TR
(frafa o YerTeT o1 AT/H1esm o YehTeT 1 a) IS R
g fammd =t B

9, g9 fAfafag e &1 fafa Safq =

x x, ypt (1/2at?

el x frdt o1 srean fyve g« Hebe W =ferd o8
T 2, S %o fave wwg =0 W fefd x @
RIS S v, T TRET HIh qF HA €, 3R TTH
T 1 faen & T @0 @ @ R

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

Fifer 59 FHietor oF gfi I 1 fomrd woe (e
1) ¥, safere g8 fordia gfe 9 o gefisor 2

Tl w1 A e Te 7, fop e wfa wderor,
T 1 WM F FHH A1 AfH FS el Faranl alfeh,
3T 19 IE © Toh B9 ARl o TRl faeiy == &
fore are 78t € IR 71 € e Aren! o qRefiss Tl
o1 3TTedeh] § SUIAR0T &1 Fawl & 1 STaeasd ¢
Ig o ot T W o ey T afs @
FUeRTOT WA UHETOT § ST B W & A 9%
Tt Taeg &1 St §, Ui Afe 9 udierr ¥ weeet
T S B N 36N o WE g T g e 36 Vehn
g Tl w0 A TEt ieioT 3avdes ®U § gend
(EE) THeRTT T B, Safer fodia 0 ¥ Tetd °r
STETA GHISHTUT Tetd BT iUl

‘33737012.15 ey feAfafEad I W)
faar =

imv2—m h

2 g

&l m e 1 SS9, v THHT O €, g Toceld
U1 SR h ST 81 STy TR = I8 SHie

o gfic @ @&t 2

Zo7 g2l o9 9 i fomd
M] [LT']?=[M][L*T?]
qen = [ML2T

zfeqor wer =t fammd
M][L T3 [L] = [M][L* TA
= [M L2T-2]
ffer, < weli w1 foamd TEE €, sEfeT e weeh
forftar gftc o @&t B <

= 3QTETUT2.16 51 1 SIHEH J = kg m2s™>;
2, IA v HT m s 3R @ aF m s T
st St (k) o o fefataa 3 9 s
frg-form =1 fada gfie @ o sad@? (m
fque &1 g9 H ©)|

(a) K=n2v?

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

(c) K=ma

(d) K=(3/16)muv?

(e) K=(1/2)mv?’+ ma

F7 Tosh Hel s | <Ml gal o forta g wee
B =feq| F% off T choet Tae fameti et afermt
T & Hehod o1 ke TR S Gehdl o1 fa0T u&
=1 i3 &t fommd (@) & faw M2 1P T9; (b) 92 (d)
& U [M L2 T2); (¢) o fau [M LT-2] 81 Sfieor
(€) o Tfequr &1 w1 THRT 1 g 3faq fommd =& €
Fifr sad fg=1 fameti aret F afeE &1 dafoa
fran T B0 oFw H|ifw K w1 faAd (M L2 T2 ©,
THIAT T (a), (c) T (e) Toreftar &9 @ g 7 &) eam
3, & fadia a9 o8 a1 &1 9o & (b) o (d) §
S G Y T 2| 3ok forw Tt il 1 arEdfess
IR T I@ UM (W ™ 6) | TS Sell ok

fore =@t 1 (b) # feon o 21 <
2.10.2 fafer=r siifqes Tfyrel & wex dea sga=
AT

FHefi-sheft fafa= wdifaes Tl & st Hay o=
w3 o fore fameti =t fafer 1 ST e s wea
21 39 foru e 97 1 e =fen ff uw if afer
fop-fop gud ofifoss TRAl @ fsk el ® (d
s TR =1 TehETad: Tas = qe) | 36k Ty,
T I M uf w fad ufed &) fafv= i o
THES % &9 H forad €1 3T, Th S0 gR T
e i 9HEi|
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2 3TTEY0T 2.17 T A Al W fa=R Shifsg,
S TieTeh 1 T uF | S B ASHTE T
€ IR S o ol o 3Tl e Y @1’ HA
ST foh 39 AlcTish 1 et hiel SHeh! oS
(D), TeTeh o S (m) 3R Tee ™ @R (g) W
el shear €1 fammeti =61 faf &1 Sy =i
Th%h eH-HA ok T g Fea= i

Ze7 e A T 1, TRMEN L, g 3 m T i =i
Tk AR % B9 H 3 YR for@r S HeRdl €
T=Ikl g’ nt
Eﬁl,k@ﬁﬂﬁﬁ?ﬁﬂ'{'@%,@&y,z i F
Tl SR 6t T o forfa 9 faed
[LOMOTI]=[LI]X[I_41 T-2]Ll [Ml]z
= LT M
T 3R T faamd THeRd R W
x+y=0;-2y=1;TWz=0

l
I T=k[|=
\/;

e ST, 87 feeis k &1 9 fadg fafu 9@ 3@
T fepan S weRar 21 T@T s g o1 T € fF g
o Tfeor ger 1 FeRelt W @ Ton e e ®, Fifn
a3 § fomd genfaq @l el

. 1
g H, k=2n,3WH:T=2”\/§ <

RER Hafyq TR o e g9 o= wH o o
forefar forgetuor it ST @1 qenfy fommeie feerient
o WM 39 fafy g 9@ @l fhe 51 ehd| fadi fafy
g foret weftercor &) Sharer faddta Serar & = S
Herdl 7, forelt wefteror o fafa= sfifaes ufymi o =
Jenef Tey Rl WY ST Hehd| I8 GHEE faE ored
Tl o fadg 9 #X g

T A % Ad ° U MU wE 1w WA,
et fora favewor 1 oo fowfaa & o
EERERl

AT

1. “fifcen fomm <ifeer TR o @99 R € T IR fome € | o difae v
S oo, FoAAE, g, fagd ORI, SeAnTaes @, g s Aen SR sEfa-diear, g

i o w9 § T O 2

2. W He T TRl He weeh (S HieR, heium, Sk, U, shicer, Hiel 3R shger)
& 1 H qRia € | g 6k Wesl ¥ wAtia W 99fad ®9 @ Hhied e Hi
B E | ge URE % Ul i gel " ed R

3. A TRME T = 1= fifask T I g AEHl ok GASH o €9 H H F T
€, T9= =gcq=1 aeieh shed € | ot 3R o= <l Wikl o qU1 T hi, Wi Yl

FEd ® |

4, 9 YA ARl W ARG AR w1 SFaUEF YU (SI) IaHM H STAEE ' W
Tipd JUTEl € | UE YUl THEd WER W oAU ®Y W YA H W Sl ¢ |

5. 9o URME R g R 9§y geft wdifqes @i § SI ARl o1 gEm fwar St
21 T Fq= WEHT 1 SI ! H 9 T (S S6, <A, 91 o)) ¥ o R

S

6. SI "I o YU T SR W W ik A6k Fdih ¢ (S HieX & fog m,
forama o faT kg, ¥%e & fau s, TFRR o AT A, =9 & fau N, @)1
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7. WA DR U o€l URMEN H1 difdr @G Rl AR Gobd | 10 1 sl H ogeR TR
ST € | WY Gehdl qe SAifeheh IRl i WXl 8q WS ®i RSl w1 Gohd
FW TY AR Fohd T YeerHl w1 FAR fFar S ?

8. difter TR o Hehed IR SI WHEhI o Wellehl, he 31 A1, Hifeer i i Aaf
%1 3fad ®9 ¥ = HW Bq qaor & U o W el Sk e w1 arem e
=y |

9. foret sft ifter it & eifehor & STeh A i Wi ?q Ted (Heell) H @fdfea
Feq=1 TR o Wl i Aifwd ARl wt Wi qe ST i s aifd ause
=y |

10. Siifeer TR o WO B ToTel To STgcel fafersi 1 w=im femen < wehar € | @it it

o oo il oged Hid GHA W9 FA i Feneddl (accuracy) SR qRgggar
(precision)® W AMH § FfeAl w1 «ff w0 S0 =@IfRC |

11. wiftd ws sifserferd UM | ohaa Sfad @iefer sfehl &1 & Tl @ <1 =mfeu | T

ot Hen ° wiefw o] 1 He w1 FuRon, 39 @ TR wimae w we R sfafEa
i &1 Fred F | 3eh fau o U i &1 U e =ifE |

12. gt e w5t famet iR o7 fome &1 waem oifaw el w5 wEfa w1 avi w

2 | TRl w1 ferdta a1 s iR iftes @ o Hey o= e o farda fageron
1 FAN R S ekl 1 i T Ha Wil arqd § el €, 98 e Al
2 wg forfa &9 @ e A TSI e d e |

T

fewuft : HEarees ST st for@d wuT, grdfer ol Rt & e

2.1 T wm 9T () Bl 1 cm o0 9 SH HT SETL......mP S SR T |
(b) fFE 2 cm =0 @ 10 cm = o1et fafeist 1 g &5%a.........(mm) 2 & s 2

(c) T M 18 km/h! =11 § =5ef W 8 @l 98 1s He.oom oIl B |
(d) ¥ F1 miferss S 11.3 ¥ | THHRT FA.....g cm P Al kg mB T |

2.2 5@ M &= 9Ei o sfaa aidad g afw

(a) 1kgm?s?=.
g cm?s2
b) ITm= .cevrnnennns ly
() 3.0ms?=...cceceninnnnn. km h2
(d G=6.67 10" Nm? (Kg)%=.....ccvvverrnnes (cm)®s2g!

2.3 T A FH H AHAF okl © 3R T8 AR 4.2 J F W €, Wl 1J = 1 kg n? s

| 91 ST fF 79 AT @i FE TE YUl ST # © 9EY S &1 e o
kg

% T 7, TS H1 AEH fmh SKER €, 09 %1 U6 ys o a0 8 | 98 WM Hifee

foF U Al % TR H Shell 1 URE 4.2 o PR R |

2.4 TG HYF I TE ARAT HIC : o o AHF 1 a9 oo fou fomr “frdt fodta afer
H el A DR FEd U B 1 38 e o wd gy A f{u M el i Stel weEl

ff eTavas ¥, TW A § e HIAC
(@) THM] ¥gd B fvg gW ¥ 1 (b)
S aREE e T @ = o
(c) JeTafd 1 eadH oigd & afesk € 1 (d)
T M F FAR I H AUl # Ge aga A € |
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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

() ==t ® g™ F1 U G 9gd @ wH e € |

WS T HIE UET AA WO G T ¢ fEes SER el § yeRrwer 6 W 1 © | o

% T T o U W gd qen geelt & g &1 g feRat €, W 39 I K 9F wE H

8 min 3R 20 s o ® |

A W ¥ fou frefafed § 9 H-m T g o

(a) T affr shfaad fees affer THm @ 20 fawsE ©

(b) T TS fSEewRT I A 1 mm 3R g J9m ® 100 faumsm € |

(c) TE IR = S WehTST 1 qIeEd 1 WiH o 3T S WY Wehel © |

FE BHE 100 AT F TH YEARM F GRI @R HIA & 91 Bl HER AN | 98 20

IR Y&IT hIAT 2 SR I T B ¢ TR YEERel o q99 &9 H a1 i oiwd Wl 3.5 mm

? | W6 1 HIEE w1 SHAA A R?

frafafas & s <feT

(a) YR TH &M AR W IqE T S R | oY o oh oA 1 A R TR
T ?

(b) Th ThIS 1 FEI e 1.0 mm ¢ 3R 3Tk Ioitd THH R 200 faursy € 1 =
AT 7E Ged 2 foF Il TR R fadeE B gen et @ 98 3 W RS &
Fenedar ® gfg N Hua § ?

(c) TR ehfaod gr1 diqet =1 feret Uaell ©g 1 WA =" |91 S € | sheed 5 AT
o = H go ° ™ % 100 HI9El o S99 o gN e faves e SqAE
I B T G A § 2

et Heh™ 1 BIIW® 35 mm TEE W 1.75 cm? &5 WAl © | TAES H fhE hiA W

yaftd fFa ST © IR @hIA W Wb 1 &9%d 1.55 m? ? | JARE-TeE] =Ee w1 W@y

sEdT e ?

frafafaa o e ofwl = e fafen .

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

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

oTq 1 TRt STadreRR 3iie =1 oeE, =gl o Hierd %A9: 4.234 m, 1.005 m 92.01 cm

2 | Sfud wede i qe 39 I 1 &5k 9 FGT TG SIS |

Ot HT qell g7 A MU fes %1 59UE 2.300 kg ® | GH ok I ghS foHe gorHH

20.15g 920.17 g 7, fesd § W@ WM € | (a) fesd &1 et 59 fohan 2, (b) Sfora wefem

Il qF IHE! o FHAHl § fRa R T 2

#1E wdifaes TR P, =R J&o-arg TR @ b, ¢ 901 d ¥ 3@ YHR Fefv@ € :

P a®*p?/ Jed

a.b, ¢ T d % A9 § yfqe qfeA wAA: 1%, 3%, 4%, q91 2%, € | A p A giawa
qfe forat © 2 A Suded Heel 1 SHAN Feh Pkl GeRfod W 3.763 ST €, Al &
ftomy w1 fRE AW q% e w2

ottt e o, e oY% w1 eme Jfedi §, e wid e @ fRE w1 o faerdd & WR
fo= g fau T € :

(@) y=asin2nyT (b) y=asinut

(c) y=(a/T)Sint/a (d) y=(a)sn2nt/T + cos2ni/T)

(@ = &1 Aferae faRem ™, v= & & =, T="7fd &1 Ted wied) | forfia s
R TMed A e S

WW@MW&WW%‘WW(movingmass)' m, ‘T SoIH M (rest
mass)’ m,, THT T v, X FHRT BT A ¢ & A B | (T8 Y TaE e e ST
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o fouiv emiferkar o fagia o TROTHEEY 3= g3 o1 1) %15 O 39 GaH &l e

T AR F@ T AR FoRE ¢ FI T g W € | 9% fawa @ :om (ITZW
I @MeY TR ¢ w8l o |
RAUe THH T A BT GiaHeEs qEE TR € 3R 38 A (1A = 107°m gr fifée
foa ST @ | SRS ok WCATY] 1 STHIY oIS 0.5A ¥ | BEGISH WHISH % THh HiA
FT m®H FA Ak A fhaT g
fordt omeyl TG 1 UH A (UMW AUH) HHR q9 9 @ W 22.4 L A (UH AR
FIG) R B | EIESSH o UM AU AT 9 SUh Ueh Hidl o WAV Ea
AT N B2 (SIS ok 3TU] i HIY @ 1A AT | 7€ SIUM S tfereh &= 82
9 WM YU Y TIR AR HIfGQ : Ifg A9 A fq § fawm foredt Termet 1 fagst
T 91X W @ gl o Ug, Heh g Yerie i v it faada fxen & dsh @ wfa s wel
B €, oy & fvg (veifeai, wigmn, ar k) feor wdia eid © | (ara o, ifen st
T 2 for oy e @ €, e, 3 e a%u v 7o Wi Jerdl g ydid el €)1
it 9R 1 3T I w o faw g9 2.3.1 ¥ U T Sem’ o fagia w1 A fe
ST 1 gl o ufia: 7o ket ¥ ©: wE o SfeRiel W geelt it S1u, < Tt st e,
YR Y@l AB @1 @19iq SuR Tl gest k1 el o od - 3 10'm % o aue ©
| Afer, It Freheam ar sft o aifu ) & fF T oot oneR Y@ @9 W off 3 = %
e 1" (Yohe, =9 1) T e HI T TREIT FW ¢ | TCTT TIH W ol 1 Glaues
o T 7 | 98 fRdt fave 1 97 3@ 7 S gedlt ¥ g 9% 1 Tl o TR SMER W
?ﬁﬁrﬁaﬁmﬁ@m% 1" 1 Ao TR w7 1 el ® uh U@ feRaen @
?
BN ER GRER ¥ Frehead q/1 4.29 ool o R 2 | URGH § Te g fhad © 2 9% 9|
(Vo1 G ) o foha oo g im oo 30 g4 o ufid: ool wmen ® geelt &
Y YT B TR F S0 W T, @ S ?
ifqer el w1 oRys AeE fomm w1 Tevashat €1 SSe o for, R vy % aeen
e ®1 = gHvEd W o fau 9gd & o gRa-siauel W sHet feufd &1 ua @
F1 ®E Feed fafy g =ifew | fgda fova g & =R &1 @ & W9 awdfas TbeH 98
o | YT faam o 37 =1 Sl &l wifay S @aE, 999, seE e o aRes
1Y 1 SAFedehdl gt € | 3 form fohedt fowm o off o1rq =rar gehd #, ufkgrsar 1 A
RO ST |
o gaR fomm & afgs 79 orevas §, SO YRR steufaskiad faemi daon e e
1 SYAN HIH del ARE o Tl Ao Y Tehl o Sa1 € Hewd ol € | S SurEl W
Gy ek gr1 a1y fefefaa w1 e ol Fehd © : (STl SAM oM shied @ o8l i
Fi IR @ T FT GIAH HIWQ) |

(@) YA i @Y § 9RG & SR TUHER 7= H FA FATH |

(b) el Brefl =1 ToowMA |

(c) fFEh q@E 1 e@fy ¥ ag &t =1 |

(d) 3oeh fR & el &1 §e |

(e) SUsh! el o HW W a1Y v AU &I HE&A |
Td Th T I (Mg qaied) 7 fores ik swhie %1 d 107 K § sifush iR s
TS 1 A9 T 6000 K € | g @ik A W ki off wered S A aver wewen § @t
T a1l SUH! g4 FT FoA0H T fRg R § g9 &1 omen § 2 0 g 9, el a1
T o Sl oh URER W ¥ 2 A U] STIEM UEl €, 3Uh! Wi omg fefafEa stishet
% SHR W R Ghd € : G 1 FomHH = 2.0 10° kg; g4 &1 B0 = 7.0 10 m |
e geq T gedt ¥ 8247 Rd fhaHiel W eldl ], A1 39k <A 1 ®Ivig AT 35.72"
%1 WM} | geEia % A URehford wIf |
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Irfafiem g

Tl o THT § IS oAl el v % WU A0 G =l S Wl | 39 W BW Hl T Hh
S o | I A Ul € | IS foreneff w9 9 vk o FrefefEa Gau g
EF(T'IT%:

tan 6=v;

AR o€ 3@ HeY o St w1 WA U oA € SiE TR Sen et Wt € At v — ot
6 —0! (g9 78 UM ® ® foh o g1 & =1 W © iR fopeht @ =afem ok for of Seafera:
g W R) | T AW GG B 6 U8 ey WEl 8 Hehal 22 9% UH e © al WEl Wee i
STIHAM & =h |

g T fepan sl @ fop afg famn forelt amen o6 100 =i @ < Eifsas sfeai i = &
WU, A S GHA § wael 0.02 s H R & Hehdl © | WHH HoEH T g 1 s o g9
el 1 W9 ° el ok fow sHe Aty 22

T Tfea TRHTY] 1 STHY I 2.5A A gU ST AL TAHH SHE 1 STIHH e
(Hifeaq o TETETE SomH qel STl W& o A | b1 WA ST 1) 36 T i
fopeeta wraeen ® wifea® & 7@ 970 kg m & WY o HIMIC | F1 39 I =l o
ufmmr w5 wife guE ?? AR w0, 9@ @i

TRTRTT YO W AT 1 GiausHE g G € 2 (1 =1075m) | A9 SET e
freAfofaa emgufas Gey &1 oo i §

r=r A

Sl r T B e, A THR! SR e SR r, FiE ferid ¥ S e 1.2 £ aR
2 | =% yefkfa wifsy for gm0 frem @1 a1ef @ fr faf=r Tifel & forg aifeeta seaam sa
e feer € | Hifeaw A9 o FoUHM S 1 STl ®ITST | Ye 2.27 | w6 TRy
MU Hifeaw T oF AL FHHH S oF W1 SHeh! ol SISy |

W (LASER), W91 o (U didl, Thaoll qel Tehieyl fheo-qe &1 &id € | o& &
T TN w1 o I WO H I A S € 1 9 H UHN % Eid oh ®9 H YA
F T TR & A kT Yot W g0 IRESA F W @ H SN R T | FE AW TR
R4S =g o I W el el 2.56 s W 19" 37 WAl © | gedt o ufkd: wgAr i
e &1 B fhadt € 2

A o A9 TGS Dl G 9 IToh T H qAl M & faT FHR (SONAR) H w9ed T
1 FAN Bl € | IS TAgedl WHR U gafid € | 9ok gRI Sfd Sfedl i iR 9y
Tgs | WEdd s fdeatt w1 wiftq o o= et fade 77.0 s ® | 9 1 wAgs feme!
WE 2 (S § eaf 1 Wl = 1450 m's ) |

TR fava ® enyfiew EiafeRl g7 @ T weifus e fave st R R R S @ m
SRS gehTer 1 Y 9% g H oWel od o ¥ | 3 fuel (R F9aRR ‘Quasar’ ®el
I R) o HE T A0 § SR i O GaTSe e T8t 1 S Gl © | feRet
TH FR &1 km ¥ 30 @ HitoC T80 I@Sa T &1 89 % 9gad ¥ 300 IS a9
ISUcH

I wh faem qea ® fo gof gEuew #1 safy o w1 Sfeer gd w5 =t & w@
TE TF odl € | TH qeF 3TN I 2.3 IR 2.4 Y ThHA A ok IMUR W TSHAT I
TR A T SIS |

TH ISt o Ush HeM ifdehieg (MU T, feiwh) wehfa & uer feeril (fradist) o srfwes
Ml & WY IS W AFL od O | THY S=IA T ogd € Ueh Yol femen | wwwe sifasht
% o FdmeRt (S8 TR 1 A9, WEH w1 SeHH 9l e fEdis G) | 3=
o o o T UE wen W ugE T ¢ frwest fom wwg et fomn € | @i @, T8 uh §ga
& St W ot 3R gment R fave ) adwH erehferd @ (~1500 g oY) o wie
2139 gk B §t T gt Fedienl ®1 gRoll o MR W 98 @A 1 YA it fom s
a9 off wE Hem (W AR wE I U9w gen N9 S "iE §hd §) o Hehd © 2 A9
faga 1 g den =@ wen § gHra wewyul € go fradiel %1 ferar Y gwR
gofad er?




