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3T o T &l Siea Ifus wdd gl
TG T T | Tk T TE A €, 5

/Z
(b)

o 1.6: () % &7 ST F5cT7 h1 GiHAT, (b) 7T G
STAry § F5ctd i GHar

T W 219 fUeeie g9 99 Sdl 2, 98
TqHT TR el Bl

forel 319 1 T STk U b S o
MY o o Fmed HI W B

a6 H ik 273.16 K* 21 TN ol

o fraere g9 § uRafdd & s ¢l 59

R AT 3 9 59 A9 H Red hi ST

I : AUHH T AR (SI) AT shies (K) ®, 0 °C = 273.16 K il B1 Gfael o Qg0 S9mHerd 1 Ui St

0°C = 273 K € WA §| 9N %1 WY ohicer ¥ Wfews@ ¥ ager o forg KT 3¢ av|m 9 273 SM1 =18y 8K
fewad ¥ shfeas o aged o forw fu gu avae ® 273 Sig <1 =ifew)

AR 3MH-UTH & qard




ot Fed T TRl S| & T S Wighar H
AU TAE TET §, T W Sl Sl el
T &2

TOH o WAN 1 WlHA o SR ST
o fean g fw ol W wEeR & R,
IZAdl €1 ek 1 FTH YSH HH o 69T
ot T & BiaT 1 N & YRS SRl
9 hI SRMYd Heh U HI TR hl
IS W T SOAT k1 SUAM e €1 Hf
aaE | fomr fhdt @ #1 gfg seiu =9
T ol i AR eIl S ol €, 98
e S € foh aw iR A ot T amh A
T wdl ¢, 9 T S wEd 21 ¥ W
%1 Ay git g8 9 71 IgHSHd 9 W 1
kg 3@ H 3Gk ToHlF W 59 H aSeH &
fore St Softa e &1 STavaedl gt ¢,
U e 1 TG S FEd €, $Uiq 0 °C
(273 K) W SIc1 ok SN hl Sell SH qTqHMH
W Th o hUN i Sell 9 I et 7

SE B Sl W ST Sel 24 €, @ 0
Aferer =it @ 7fq @ €1 w Ffv=a amE
W YgHRT KON W gl ol o1 =t @ fom A
TWER Y0 g gl Wds 8 S 2l
T AT R §9 19 § I=eH T IE 8 S 2
THedd qE W 98 duHE SNH W ogd
e ol €, SH TEh FLIH Hed &
Tk FAME T[0T B1 59 o Gft HUN kI oA
Foft fiet St € &6 9 a9 # =%at 9 2

Sl o faU ¥g ar9Ee 373 K (100 °C =

273 + 100 = 373 K)
T AT SR T [ 6T bl IR

L GHd 27 30 IH e R wife, 9
T 9o 1 YW S5 ki Rty fwen
21 373 K (100 °C) AM9HM I 919 3feifd ooy

8

% HUT H I AOHE W I oF HUN I
e ifier o el @1 UE g|fay €, i
A9 o HUN o AR hi [ ST o €Y
o erfaftea o1 srawifia e ot 2l

e B2l
e | > [ | > [ |
Tfteerar wffderar

31d: B9 I8 e Fhd © foh qI9HM ageiehy
B IS I TH IEEN W OTE sTaee H
EEGIET

T O fof T R W uered i eTerwen
o< Wt Bl T B W F 3 9 59 3R g
Y 9 o9 W B e oo tH e €, S
5d T | Rafad gu fod, 3 ofawen |
WY 79 § X 999 S| ¥ 9ed S
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offeT |1 YL A1 SFEH FiEe o iR
39 99 *er @Ml &1 A (China
dish) ¥ =& 3|

TF 1T FI el Hh 3H A & FW
W 3|

TH HY o Th R W T T Th IHal
W@ ¥, s@ e 1.7 | et R

T2 F1 THS

3

— I @ g &Y

ST FARZE
R 3\ T STHITIH FARES

et firgd w1 e




ara oot T Y SR eH 9 2W)
IR foramshend ¥ 39 = Ry
T W ©7

%d sTeeer ¥ gRafda gu fomr 3/ sferen
Y Y T SR o9 o § dee i iha
%1 S Hed Bl

1.4.2 SH-URdT Rl THTS

B0 WA € T w2 & & g a5t @ A
3 BF oh RO qA i fafg= srewenst
o 3 e 21 foreht fafere & ot g W T
T Tel TYIed hid 9 R BNT? R $Hoh

U o ofte k1 g HH 2 ST ? AT STIh!
o € T <@ agE W s 9 uged i
e | qftedd 8 Hehdl €72
e e T
faferex Faferex
v/ - // - ,/ﬁﬂ%@:{

fad 1.8: @ a6 W YRre & FH1 F GHIT o
ST Gl Bl

T o g R q9EE Ted 9 W 59 o
I TR B

T M 39 co, % IR H g 27 W
S=d <@ R HUfEd o san 81 <« agreea
<T@ K HY | CEHERIER (atm)* @1, 9 39
co, a ST | 31 fo WY e o ufefda

B Sl 21 TS B0 ¢ Tk 3 e SEsieEs
# YF TH (dry ice) Fed
T W& W B $T Whd © T uged @

7 "\

W—)ﬁv

a%z\‘trm

ferT 1.8: @1 sraeeist ° gsref 71 FATEIIARIT

1. fEfafad argam &1 feqadq § 98¢
a. 300K b. 573 K.

2. fEfaiaa argaq w 5o &1 bifde
Syereer 1 g ?
a. 250TC b. 100TC ?

3. &gt 9t vgref #1 g% gRadq &
SR arTEr e i @ 87

4. argHSHT Gl ® 59 § GRadT #
& faq =I5 fafy gemsu

1.5 STITRTTT

gerel 1 STl g€ o folU A W oA
A A T TR SAEAYIF ¢2 F A S
S W oW UE HE IR0 T WHhd @
o9 fomm saeMi® R Tg9 8¢ M FiE 59
A SFeeel W agel Sl €1 ST i Gell Big
& W T H-4R o9 ¥ giafda g S 2

* YEHIPRIR (atm) T T o IO F1 AEF 21 <@ H1SI AEF Tkl (Pa) €1 1 atm = 1.01x 10°Pa | IgHSH | 915 1
I[@ SHEAE @ FHEC T TR ki Tde W AGHSAT I Toh THEHR T ¢ SR T8 GHA <@ Fel S T
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et 92 @ SR ¥ T < S § e
T T GI?

T4 S © T uered o ur gAY Tiaeie
e ® 3R et Tehd el e T qHE
W, g o1 39 % wul o fafg= wen o
it ST Bidl 71 gell § Tdg o ferd Sl ok
e T gl e e A A
HUT o RYOT I W Hod B S | FALIh
W 7 A R 59 o ard | gRafad ge
H1 9 YiHAT I SR FEd B

15.1 STSHRITT R AHTGd I AT
Hh

T TR & HWiegg 9 39 99ed R
ferarahetra 1.14

T e § 5 mL S o 3R 29
fagsl & T8 O @ & A° W@ I
el Tt =i+ gt = wrelt § 5 mL
T WA 39 fagwt & 9 A 9@ F
= W@ T

geft =+ gt & =el § 5 mL Sid
TEH U 31T HeT hi fohdt et o
R W@ <

HH FHT YA A H

T gt uRfRafaal o ardftetor o o
T A 57 &1 A wR

e & 57 off 37 forarshemal 1 Fe
3T Yeyor ferd|

oA o fEAfafaa dedi o eR o
3 1 STAM O Tehd €2 AI9HM
T, A H1 &7 SR 9 HI Al

A e feon g for arsdfietor &

frefafaa & @Y sedr 2:

e Tde &% g1 W: 316 BW WA € 6
oAt Ueh Tl Wihdl €1 Hael e
& T AR Rl ol e S 81 S,
FTS @M & T eq 3% Hell <A 2
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o AN H gig: AHH F@1 W ek ol
I gaT Tias e et ®, foed 9
arsdiehd & W R

o oA ¥ HH: T H faemM Serarsd wi
TS <1 ST shed ¢ | ferdl ffera qram
T TAR AG-I9 &1 9 § & fafvem
e H & Sl 9T g ) 9 ag § o
HUT T O Ygdl 9 & Afues grf, o
ITHRTT Shi S B S|

o 9 & T H gfg: wH o ? fF Ow
I ¥ HUS Wesl @ W 1 a1g ok o
M W e o U 91 °oF WY 3
S B S SE-u o SoA-er ki
AN 52 Sl 2

1.52 SOHEIUT o HRUT Iiderdr wd
Bt §2

ol T 904 | W 59 H R arsdiehTo g
&l &1 AT & SR FHH g ol I IH:
YTl i o foTT & oF 0T 3199 STH-U19 §
Toll eI o T &1 TH W@ ST Y Fol
o et B o SR Yiderdl 8 S €l

S AT THEH (A1 ARG i et g2
ol F9) Wi ST goelt W R ® e
B 82 Tk Ul 3MTeh! Bl o1 SHeh SAE-IIH
Y ol 9 Y o © SR ardiehd @ Wi @
a8 el W videar Aegyq et 2

1 U A T G o 9’ A Ao B
T g T W A ghd €1 Fifr w1 o
IR0 i T SSAT TH Hag i A
AT B S ST SR oF Sl i
B o 3R SR T Hhd 87
Tl W g6 gt shug S U lfeu?

IR Uferan o ror M o g S
i e 2, e &Y vhiaeran fHerdt €1 St

fasrT



o1 ST e W o ST w w9 FeTde, 3, 59, )
T SR A

TAGHT - TH 1w | Ul STl Sell At 3R stfueh Swfed ' €1 ° @
Ihd 19 & &9 | 8 T Flde 2ga iR 717 oa | wiren g 21 i aea
& S T T 3R JoRde g9 & R difeaw o1 #E o= 719 g €1 faga e
TaIfEd B W T8 19 MFHId A SAEfiE 8 Sl 21 S B 9 e A1 oo
o ST THHIA TISHI dIR Bl 81 19 o Tqe & AR 36 e § T a9
T I T9F Bl T TS % SR E gE SR arl H oft wmes gt @1 S qraHH
& HRU & AR T A ST @)

aﬁvm@?wﬁz T 1920 H 9RAT sifass S=feh Gz S| 3 aaref 61

p—— Yol ofae o fau s ToET @t effl S TureT
o SMUR W {ead MR 1 91 i Teh 78 Tael
o | 1 AfoeHETO i, 9 SE-SERET heTEe (BEC)
SO F@ T = 2001 § emfEE & RE T OHHQ,
) Sowin sewe ok e € SR W ¢ e- TR
: FSTYYE"" H T Y HH o foaw Afget o
(1894-1974) (18791955 Hocl JWHR ¥ TG fan Tam 9w ag
¥ o Ueh orgd AT TS A S el 19 Rl §gd € W daigae W3Sl
@BECW@T‘H%I Www.chem4kids.comtl'{ﬁ1v"T3TﬁWW’ﬁﬁ_tﬁ9ﬁ3ﬁ?
Teel SferEe i S SAfUeh SIFeRRI WIS i S Wehdl €l )

fF 59 WY &, ITOHe % SR F9 1 a9 Wl o HOeh H ST W B S © iR
F FH FUR YER A TUE ¥ TS U I8 59 TR W 9 Sl €, S g oA Hi
Feh T H FEel W & ARl H YgE 94l o ®9 H TR S 8

ST o SeR SO Soll 8HR YRR § STanfd

g St , 5o wRR viaa & S 81 i Ll
Tt wUSi § St I STl AR g ®, 1. T, = 7 ¥ For w31 F
o e ¥ arsdiehd B ST B 2 W#a@aﬂwa@@%m\é?
qHIA ot ¥ W firema &t Sl 99 W - W@?’W’WT’#WW?W
T i g3 b A AT 22 7e1 el

el 5 o 0 Thic Wil Wad B 1 et : ?;fﬁ;?ﬁjfﬁgw
o T e g W TH Sl Hi g: TR 5. T T BH 5T a8 & F9S wET
3T T O H SURd Sietarsd i Sl EULL
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%o e HUT ¥ faets o e @)

TR S-G9 A Sfeaeensl § formE B B 3, 89 SR 14|
39 o HUN § SR g Gad e, 19 o K01 § Fad A
AR g % H1 § = <A & HHEA B

3 oh HT H 3 i fafed & o1t w1 & o9 & e we
AR Tfas et =Faw, T & fog e sifuswan fag o & fog
qeEdd

Sl o foTu I¥eh KUl 1 el STcAfeeh Hivd Bt &l gai |
F0 B RS ThH-gR W ¥ fhaer 9 wafad & gehdt 2, Ef o
T HH TEI Bl 3 9ok HU1 ATAHT ®Y 9 fa=Lo w2
weref i et sid aiEfdd et &1 aerel w5t eraeensti ® qftadH
Y AR e § ufedq § e s g 2

Fedured Tehd W o ugred g9 o ufEfaa gu fon € die e
el W o Sl B S NET eraken § WiY 39 aeer H el
S B

FILIH ohl A el foad Tafte oF U1 §9 3Tl ¥ 9
o gfafda e €

TSR 0T Weh TE h1 GRS 1 T o Ul G Sl U1
3ok o9 o TUE S{IRNUT Fell i IR Y Od © S 56 Wl Ay
fereen ¥ qiEfdd T 2d

STOHTeRT0 i Tia FefeiEad srenl T AR S 8 gael e
fSFehT STgHEe o Ufd IR 2T €, 99HM, 37T IR o1g &t Tl
AT STk I Bl B

AT HT T ST A kT g€ HET B S 1 kg §9 I
AHSA < S 5d o FLIEh T N e ¥ gRed
?q AT B )

T H T S Fofl k1 98 A0 & S 1 kg 39 &l
ARHSAT T@ W 3 I IFeh FoH fag W @H & faw gam
B 2l




FD "I 9T ARET AR 396 deh e g6 99 g =tey

ARMH
1. Tr=fafaa aomml w1 Sfcwa™ s § 9iafad &l
(@) 300 K (b) 573 K.
2. Frafafaa aoaml &t shfee s o ftafaa #3:
(@) 25 °C (b) 373 °C.
3. Trefafad saae 8 R fod:
(a) YA FI TN A A R Ig T & WA FB o 31 qared
Bie T egva & 9t 2
(b) TH 39 HI T §Ed [ A3 g o A W B
4, Trafafaa ol &1 396 H0 o o9 Ted U SAHYT F STIER

Hafeerd i
(a) ST (b) =t (c) STTeRHTSH
5. frefafead qromm 9 STer w1 ifde sTeeen #4918
(@) 25 °C (b) O °C () 100°C?
6. gftc Tq HRI 3:

(a) ST W oh a9 W 59 2
(b) e 1 TTHR HW & a9 | 34 T
7. 273 K W 9% i 38 HH W d I Hl 3 AqMIEHE W 38T FH
T yfidetar 1 gue SAfueh b Bl 872
8. IdId EU Sed LAl 9 H W S hi diea fohud ifesh Hegy
Bt 22
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9. frafafad fas o fauw A, B, C, D, E 91 F i 3T9%en URadq i

ArifeRd e
S gfg den )
RERk: il
LE]
@ D
Dl
LF |
SO H A qen
A <4 9 gfg
g 8q TorameReaa
oM, 5o 3R TG | Ul i i 29 o fore ue gfaest
w1 fmfor 1)
FHeRT THHIUT A Bq MTUehl ekl STAYIehal U
Teh IREIN SR
T d81 @R 1 TR Al it T8 W i Tk e
T&h dr
F HIFS hl el I ded T AT hTel o+ 3Ta T & A
wfaast wr fmior v feman wma?
Al B IR H STl

R F TR A F WA F R ok T e # ahe ¥ 3 b
WM 9 9 HT S|

e TR e A @i R 3@ 9 &% gE W i <)

39T Gfaeel TaR 1 379 A9 STCl o WEgH 9§ 9’ S S A
o 9 A1 a9 HER Hehd B

fa7 1.10: 319 @ 39 3k 59 @ 919 4 9Radv & forw & giaesf

14 fazr




e 2

o TAR 3TE-U & I 65 &

(Is Matter Around Us Pure)

TH Y W ghd € fh IR ¥ Tl gem
T, Ht, HorgH, T, T, fae s/ = S|

ferg 2.1: Wi & 39FT #T 9 arclt FO Ty

F A FH 3 @M e gSielf o fesdt
& W fod ‘5’ = W eH e 22
YR AR o T 3rg o1 1o e © TR
yered g fheere 9 & Aferd, SRl oh
faw 3 gefi seqd fafv= gl & s 2
ITd: T§ el 1 S0 & foA g A, =@,
e afe w1 fHE0T 81 S/9 ek owieh feRet
weref 1 Y HEdl © dl ST acad @ T SH
el ¥ AR 9t w1 qHH TEEtE gehfa
& Bl T Ys w9 T € IR ok Sl 9
e oA BT 2

9 B9 194 9 3R <Ed @ df U ® TR
gt Tl g A F W AfE Y§ TIFd h
e @ =9 ®, S & fau, 9 #1 9d,
@i, figgt enfe |sft fagor 2

2.1 Tasror o= ©7

g, 59 w81 9@ T, W A T W
Sfeeh Y i o AfiTeR! ¥ et 9 B |

fordlt werel B! 371 W o Tl | fifden weRH
BN Qereh T feRa S Wehal ¥1 ®9 9 € R
A H ol gU AIfeaH FANSES hi AT 1
e fafyr gRT STet o gereh feRar ST Tkt 2
eifY, e Feivee o o § T w9 §
AR T Gfes fafa & gw zHes wEEfR
el o gerek Y feRan ST ekl B1 3¢ R
<t Tk U € i e TE @ TR 1 YS
1T W@l & 3R gEh! Afieh g9 @l gl

g wref R figt § whEEE w0 T 2
fordt oft 99 @ o B 9 fordt we ugred
o SYenefurs o1 ThadE B

39 YN BH T Fhd § T 090 § T
T arfush ugred B 2

2.1.1 TaYUT o YehrT

SFFal Sl Yhfd o AR fafs= g&R ok
fragont =1 fafor g 21 39 e faso & ¢
TR B T

ERICacirl 2.1

FHel H A, F, IR T g H S
T diwm f5Od 50 mL Wl 3R UH
=T I Hewhe 9ol &1, 98 ‘31’ &l 3
e ‘9’ & TH AR § 50 mL S qU
T T HIR Fewhe ol 3

HIR Fowhe 3R WREH THFR 1 TR0
T (TifeTw FivEe) 99e ‘9’ @R ‘T’
H | (JHT AT ATFS BT JUH-YUF
A )|
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d YUFH-Yefh HHE oh I aTel h
et T Om

Ik W1 AN a6 o YR T T [aie
TR

TqE ‘31’ R ‘9 I T Y0 9 e
2 fST@ert aee @M et €1 39 aE o
fagor =t &9 wEEn fagor stven faeem
Fed €1 T W@ & A & Fo o=
I B, A § THE 3R S § =
A TRl | U e oF W T g
| FEfy A HE o U9 R Gehe
1 Hiet 8, Al 37 <A1 e o Tl
derar gerek-gorek €1 I fe@enar ©
T IS0 gereh-geieh Hee @ Wehdl
e ‘|’ SR A S gy TR ®,
Soh A difaes gfte @ g €1 39 @E
o Thgor =1 fawmrht fasor ed €1 Hifeaw
FANEE X e HI Sier, THh AR
Tl Td Sl SR oa fawwi fasor o
3T ISR B

2.2

3TET YH: Hell i IR THE 31, &, ¥ 3N
T H S
T e k1 A R g T W T S
~ Ugg ‘e &l RW Tohe o Fo
frea <
~ TR 'Y I TH 9 R T <
~  Te ‘"' ®I =iw w1 Ul AT G H
3T
e ‘T’ I Y A1 TR h D R <
@sﬁaﬁmﬁ%ﬁm@m
%l A | AN 1 F| M H0 5 H
fes 2 2
39 IE ¥ YR Hi fR0 hl i W
2Tl 3T THH! EA T <G| A YR T
foRzor &1 A fe@r g €7
19 fagu & F= 999 9% WA IS
T T A9 Uy B A TR
I daR w oA | o fager fer @

TS THI o K HU A g IE
F B2

o THgU I BF & T BEE T W FS I
= 2?2

o el H gRomm W == X 39 R WU
T S M T FI B

. TEE ‘e’ R ‘9’ wH foeEd T

. e ‘"Y' U fele w2

. UYE ‘T U HEe e @ gl

&M H B
BHE T F HY Hel

e S F9 | Few gan w4
ok
a 5

(b) (©)
T g T T ’
DS T EIliEg

B g =

—/

forT 2.2: 5T (817 &1 9iFar)

379 &Y Toeral, feieri 3R siemee ool

& 9 H g

1. eref @ 379 7T GHEd 87
2. TEE SR fayar s o s7aX Fard]

2.2 Taera= == 22

foemm @ o 9 Afus w1 T
fagron 21 ey Wl wgd YR o fae@mi i
@A B A S, G 9 K foeee o
SR B YA TH T faeEd T W
Teref o w9 ¥ foar o © ey 29, 5a
9 el & oferd yefa & S| faemm (fag
o) R TEE foeem (A1) ft B9 B

faar




fereTa o HOT o HHITeRT Bidl ¢ S0 o
T g S #1 @WK T<T A T T T8
Ty ® for =9 foe@a o = SR T9 &
F0 TAF &9 9 i g 2

ﬁars:r@i:ﬁu@aﬁa\awﬁﬁﬁmm\

e & 5 fifaes foran g ereeal o
Yok 7€t foRan S Tehar € wfeh T
ff fs urgeti &1 fHaeor 99 S
Fifeh A YT SIZehi ok O ol WA &
3R YUeh-geh Hoed W B | SR
o ferq diaer, fe (e 30%) 31R
HIR (T 70%) 1 oo 2l y

T
%

&

foreht foreram w1 <1 9 faeiaes @] faerm o
diar s 21 foerem 1 9% e (fSeht 90
T Y ik il €) S e sk ki e
T fiyern € 39 faei@es wed B faee &1 a8
e (Y FHH G H B 7)) Sk e
o Hem e @ sS4 faeig wed €

m%ﬂm

@ = 3R S 1 foor & e o
o B9 w1 IR B TEH =i fao ©
AR S Tt 2
(i) TEIfe 3 Ueehielal 1 foeraq fom
figat SIS & AW ¥ S S R,
=gy ofEEH facm § @R Ueshieid
[EQIREINS
(i) S UF S el Wdl, S $edls
e foer & T &% w9 H ¥
e SRAES W foog 3R =
EQIREINS
(iv) 9 79 9 19 %1 food ?1 98 ge:
< T SRS (21%) SR ATEISH
(78%) 1 TN THEOT B AESSH i

FT AR M9-UTH & Uerd g &

g w1 facEs wer S gl ag
Ed T 9gd wH AT W SUoied
gt 2
forerer o TquT
. foorm w wEEh fagor @)

fae™F o T =AM T 1 nm (10°metre)
¥ ff B T T Tl 3 offE | &
3@ S Fhd Bl

37T BT 3TMHR ok HROT faera & &,
TSR T Fehtel 1 oo i Hard et
2| i faera o yehrer o1 ARl fe@rs
T <l

B i fafy gr foem & Fon &
foera | @ gerep =€t foman < Fahell 2
foeram &t wnd 8ig < W+t faea o
% e Tl Sed €, el faerem o 2

2.2.1 fTaeta= =t |igarn

foramRem 2.2 o T <@ % wgE et SR
g ‘9’ o 99 U & 9aie o fafi see
< W o oo € &0 @ S § R faeres
A gereh-gerep O | foemae iR facia weef
T 21 faemm o AR foea usref &1 amn o
MR W T8 g, 9E I g« wicd el o
kel B 7 3R Tis, ToiieTsh 9% &1 feramshany
2.2 H 9g ‘31’ g W faerd wg ‘9’ &t
o ® a9 2
ferameheTa 2.3

T JUFH-YUF HhU H 50 mL A
Tk e § Tk 3R TR <A e
IR FeREE et =3t We faen <l
el feretd ugred 3R atfuss 7 et @9 50C
a9 agM o fau sy s T #
foera w=red &1 qH: fham & &1
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F fordr fu U a9 W =, TH9h AE
IR FANEE ®I A W CSliell TS "R
TR 22

foret fafeea qram w3 € foe uerd
o1 Gehell ® a1 fop farera =61 e it 21
T v ¥, fgu mu fafve aue WAk
foreram o faeia yerel =& serar @ o 9 Hqw
faere wed 21 foea ugred 1 o A, i 5
a9 W Ggw faerma § Sufte €, ST
RN

Ifs ww faoaa § faog ugqed =1 amn
gl W A € W g oo el
S @1

I fooaa o fada u<ief =t @igan
G &R § 4 8 9 3H 3HJ oo Hed
gl

s o fordll fafte 90 | & Hgw
fae@m & qen 39 #R-#R 31 W @ A
B2

I fohT U foRamary ¥ 89 % 9hd
& fop fau gu us Ffvea arome W geer-gueh
werell w1 foeE amar fa=1 Bt 21

facam@s &1 AET (SFHM Al 3T
H ¥ol gU faera 9=l &6t 96 &1 steren faes
u1ed AT S faerEd & feEE < TE wmn
YAl IFaT H Iufkerd @, 39 faem &
Tigal HEd 2|

faem =1 wBT
faeraa =t |9
faoa =t @En

focrash 1 ABT
foe@ &1 FWigal w1 IWH H oagd ©f
fafert ©, @ifer &9 ==l fads <1 fafeal o an
T == |

fereTa= st Jiga

a1
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IETEYUT 2.1 T foera & 320 g oo
S H 40 g WUR THeh Torer 21 oo
I HigAT &1 UREFAT HI|
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SHRGE EN UHhe MU HHAl HI G&A Hl
TS A R

RO 3.6 H F© WA TG T A
FT FaAEhad T §1 FASRAr & aR o
e 3N ek SR STt S1ear U SRl
T 93 foed w8 el e fHl &
qietd STl aMfe U
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3Tk Uiileh oh! TEMES 3 | 9o forad
g1 Send: hfewem  SfFEEE (Cao),
qifedd FANES (NaCl), TPRT FeHES
(FeS), HIR SHFEE (CuO) ... TAMR, ST
TR SREISH, FANH, Toht SAeqd € au
% Tl W faed ¥, sEfe Shfeqam,
Tifgam, PRA Td HIWR oqd & 91 5%

Tl W feraa
e SETANE oAl I faffa wdifreRl A
AT H Ted HISH H WA ¢ qawe
ST <l T el HE i fered €1 Al
TGV 3T hi T 1 Bl A hISh oh
STeRenRdl Tl Bl ST % ferg NaOH |
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341 WA AfiTeRl & I
T fy=-fa= gl o faff weeram ifiest =
fgarht <ifitn wed &1 ARl 3.6 W T Al
F ORI & T Rl AT TR STIM
Afirehl o T i ferad & faw 2 ged 2l
o Aifient & ToEfs g9 faed

I TH g 9¥Sah dll oh Udieh fa@eh
Ieh! TaATSTehad fored € S o e seeeon
o guifan T |1 qeqv HASd GATSt whi
HArSTehalstl i 19 &k (cross over) 317
T feraa €
33T 0T

1. TESSH FANEE HI A

el gdter H Cl

q‘?ﬁmlxl

31 BEGISH FANES 1 THEMS T3 HC1

2

2. BRSNS HCHES oh T
el Yeiteh H S

y‘qﬁwlxz

3d: BTEGIH FeHhIZE &1 T : H,S ®

3. e SIEHANEE 1 A

™ Udish C Cl

HarseRdl 4 1
3q: HTa SZEANES 1 G : CCL, Rl
Friferm FeiRee 1 G T1d L ok fou
gl BH U 1 Hehd (M) for@d € gHen
gy VP FARES (Cl) forad &) aes=mg
ok SATANN i 3TEI-Ta@T (criss-cross) Fih

B0 GF W W &

TIHTUT TF 3]

4. TferEm ARG *1 g
qel Ydteh Mg Cl

AT 2+ 1-
Aa: ¥4 MgCl,

TH TR ¥9 3&d © o Ty onEs
o 310 T < FANES M (CL) Tk By
AT (Mg?) o fau gial 81 3@ YR o
3T ARl § SIS qe o SAag
1 G BT ST qe FYUl HL=EAT IS
B 1) e <F I 9 98 ® TR 39 YR
o Gl o STl ok STEw o T wfen S 2
5. Tqfafem sifeaEs 1 9
el Tedieh Al ¢}
EICK] 3+><2-

d: ¥4 ¢ ALO,

6. hicaay STiAIEe 1 T:
qd Tdteh Ca 0

AW 2+ 2-

T& W E dedl bl GASRAd 9qE 7
3d: THT YA Ca,0, W BIW, fhg 39 3H
g * CaO & &7 H HeliHd & 2l

SEUTHTE 3T are diiTeh
Hifeay AEee &1 9
T Ui/ Na NO,
g
e 1+ 1-

d: g7 : NaNO,

hfeqdyd TIESIFES 1 T

qcd Ydioh/Ca OH
BEl
AP 2+ 1-

#d: g : Ca(OH),
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P < Ang o ge © R hfewad
SIS/ FT G Ca(OH), ® 7 fF CaOH, |
5 GA H TH &SI A A I H Al
39 B © ' 89 3ok ToTd ShIsseh o1 SN
A 21 T&1 W OH ! HhISHh § TaH I
2 @ € W W8 ffde =@ 2 o
Hfegem AW & Y I TESHA TUE
2 B TR TR W, Hfegay wEgEe o
S T eSS Yh o -] TH]
2l

difedd &M@ 1 TF:

de Y/ Na . CO,
K&l
s 1+ 2-

#d: ¥3: Na,CO,
ST 3T | HiSdh oh SUAN i
HEYThdl el & Fifch STEURHITh 3P hiaie
1 T & A faeE 2

STHIMEH Fehe &1 9o
g9 NH, SO,
el 1+ 2-

d: ¥4 :(NH,),SO,

1. 77 % g7 fafau:
() Tifeaq sFase

(i) UGHTT FARES
(ii) WIESIT ToHES
(v) HHIREH EESiFEEe
2. fr=ffaa gt gr1 geffa difet &
T4 fafau
() ALSO,),
(i CacCl,
(i) K,SO,
(iv) KNO,
(v) CaCoO,
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3. TG QI T = aTE 87
4. = 9 foha 9@ feomm &7

@ H,S 77 Tq
(ii) PO43 37

3.5 3TTTUeeh FeIH Ud HicT Wehed T

3.5.1 3Tfuger gIHM

3TIANT 3.2.2 H TH TLAY] SHAM i STALROT
1 foa=m X g 81 39 SEURo @ for
afash UMl 1 URehed ®H o fau
fhen <1 Gehar B1 ferelt wered o1 enifoes
UM 39k gt Hees TEST o Sl
1 AT B 1 TH YhR TS ST0] h1 I8 TIUe

oMM ¢ S T SoE SR (u) g
= T S 21

3T 3.1 (a) STe1 (H,0) oh @TU&l f1fvereh
THAM 1 YRehe hifeld|

(b) TTEfgeh A (HNO,) o ATfUeleh SeHIH
1 IR hifeq|

g

(@) TEESM T WA T = 1 u qAl

TR T TR THATH = 16 u 2

aFd: S, fEd § W] eEee

Teh TAY] SRS i §, o fueeh

TIHA

—2x1+1x16 = 18 u B

(b) Efeeh 3R (HNO,) oh AIfUeeh S|
= H &1 TAN] SAM + N 1 WA
FHATE + 3 O W1 TA] FHAH
BIEEISM 1 THV] T&FAE = 1 u
SIS 1 ILATY] FSTHM = 16 u a2l
LIS T A ST = 14 u Bl
3Td: HNO, &1 3TfUeeh ST

=lu+14u+3 16u=63u%|
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3.52 A A FHN SEEA 3.2 CaCl, & TI ThE SoAHM
forelt el @1 g TR oA 3I9eh wet 1 UReheH HifT

He[eeh TLATI[S o ILHTY] SAHMI ol AN Sl .

21 Y SEM 1 Ufehe SHI YR T i © Ee

59 YR 9 &0 3nfUeeh e 1 UieheH T FAREE T THE FHTH
foren 81 R sheret 3o Bl € foh I=i W en CaCl, ®I

59 el < feT 6 T B I B € AT (Ca) T THY] FHE = 40 u
fSreh Toesh o =i €1 Seremed: wifeaw AR (Cl) 1 THY] FHEE = 35.5 u
FAMEE (TTE YA NaCl)| 39 THE A 3Fd: CacCl, 1 A $HE FHH

S ] URehed 4 TR 9 3 o =1 40u+2x355u=40u+71lu
1x23u+1x35.5u=585u =111u
TS TTATLST T
1 O
6.022 x 10” e 12 g A
% ILE]
HESISER G E
w1 A
6.022 x 10*
G & T \1g A
fordt oft =or
(TRETT], 3TU] ST ITIA)
H1 1 " ;
6.022 x 10* 3T HUN I
39 HU I GEAl e FEEE (g)
3TugsTl =
1 A
6.022 x 10* aTftaes 5HM (g)
3Ll Y G
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1. = Aiftwl & snfvas seq@M &
TR&HAT ﬁﬁnz:
H, O,_),.CIZ, Cco,, CH, CH, CH,
NH, U9 CH,OH

2. Fe i & ga T T
TR&FTT HIfTT:
ZnO, Na,0 T9K,CO,
far e 2:
Zn &l THT {7 = 65 u

Na T GTHIY 4771 =23 u
KT 97 59404 = 39,
C & QAT §e49H = 12u TF
O % T 599 = 16u Bl

3.5.3 HIeT Heheu T

TET BY BTESioH Ug Sfiads ot fepdt stfufaman
1 IR o §, Foed so i g 2
2H,+ O, — 2H,0
S et w7 ffde o @ fo
() ®TZGISH o T U] Al o T
310 o WY AfafRan weeh W o &
aro] faftfa &hed ®, steen
(i) TTSSSM AU o 4 u ATFHSH 9] ok
32 uh | HIAR Heh 36 u S A
fftg e 2
SIS THOT § I8 fThd fenTel Tehd
& T en foret venef =) 9 SHeh seruH 9
STAT ITeh T[S K1 W 9 At
T Tehdl &1 W ok TR AT qeien
g sfaferan # AW ©F aTel TRETRT STUEl
ot @) Head @Y ure e S € sHfere
Il Rl AT K1 A, ITeh RIHAl h
STYR 1 3TUE 3ok STUST 3Tefal TRHTI[!
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H TR F YR W YT A SAfYH
gfaerses g 81 o T 9% S e’
(Mole) T i 8| fohelt Tfiefs (oRmmy],
310], A STUST HUT) o Th HA H AR
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\‘Hlﬂchh SCAH[H éﬁ ELEES Sldﬁl %|

forelt ugrdl o WH Al H SO (T,
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Rk fafy § o feran T ©1 SEehl STENTEl
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forelt 4l oF T HiA w1 SHFE Ik
Y&l TLATY] TS 370] SAHE (WH H) o e
Bl 21 TRel qo 1 T geruH, $9 o
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el 2| fopet act o AT o T Hiel @
oA TSTEeh! Hiek §o99H hed €, 9 SHt
H&AHE HH I T 97 T $HE Hhlu ¥
¢ Rafdd s S| TRAIVE o6 HioR SeqqH
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1u BESISH | Shad 1 BEgISH ILHIY Bl
? U1 | g TS § SHh | Wil WA B
&1 27oiq STH 6.022 x 107 BTESISH o LAY
B
T TN, 16 u SRS | Shael 1 SRS
‘?ITEITU\I)EﬁT'IT%I 34?‘7:16g3ﬂ'3|@?|:[ﬁ3'{q€ﬁ
1 HieT 9] B A 3EH 6.022 x 1028
SN oF IH] B

foRelt 310] oF UMY ST] TEEM SAUET HieR
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A S ST 3] FA9H o SRR Bl §, i
ST 1 TE Wd 1 Wy eH HE Hlud
¢ ¥ uRafda s gl

I S R ®W wRS & S (H,0)
o 7] M T YRhe HT T & T
HH 18 u Il 81 T2l ¥ & 78 9 g1 & T
18 u Sl W el 1 ohelel Teh 319 Biel B
18 g 5T H ot o | Hidd 9] e €1 Ffiq
ITH 6.022 x 102 o 3] B T

s S sAfafmenstt S HI= I %
T TemUpstt W SAU[STl w1 HemsT @i
STEYIRAl Bidl 7, T9eh fole 3% a9 o
i § st oh WY et i gSdl |

9! 19 9FR 9 & ®
1 Hd = 6.022 x 102
= UMM HUe S

31d: Il oh URee i Shls A Tsl
91 1896 H faceed 3f=arce (Wilhelm
Ostwald) 7 HIdT 315 Yarfad fwan en < uh
%WW(MOES)@W@W%W
e BT § 2T (heap or pile)| Tehr&T Tl i
AT STl ST oF T oh &9 H f9€R
fhal ST Tehal B T 1967 § HiA IHE
WHR FX A T, S WAV TS SR

Jed G &1 FEftd w3 1 Wadd U 2|
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1. frfafea ¥ gie 1 9@ &1 9o
EAIS
(i) 52 g Eiferam EEMH W AlA e
IS

(ii) 12.044 x 102 Efcrad TRATI[ST i
&A1 (01 S HE& ¥ A 9w
IS

oIl 1 g&n r
o T S =
TR SHH -
feu @ SO T wEmw y
HUN I STEMR G = N

z 28 -

0

(i) He T TIAT]
SSTHT = 4u
He T WA
KSHAHT = 4g
3Ad: HIA ki AT
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TR S
n m % 13
(i) &9 9 d & T .
1 Hid = 6.022 x 1023
&2 T woi w GEmn
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N 6.022 10%
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(if) 0.5 Tt N 9XHY] (URHTY] o Hid
H S99M)

(iif) 3.011 x 1028 N THU[ST i HE&
(9@ 9 99M)

(iv) 6.022 X 10N, U 1 FE&A
(T 9 M)

(i) S = AR FAAM X Aiell i
e
m M n 28 05 1l4g

(i) TSTHM = HIeR SSHAM X Al i

G
=>m=Mxn=14x05=7¢g
(iii) A I & n
feu M Ul w TN N
SIS G N,
3.011 10*
6.022 10%
23
m M o 14 3011 10
6.022 10%*
=14x05=7g
. n N
(iv) N,
23
oM N ogg 6022 10
. 6.022 10%
28 1 28 g

(iii) 0.1 H HTeA A (KT T A
T HeT)
EIGH
(i) TRHMOET & HwEAT
[ TS STANTR! Fe

N 2 N
M

N a6 6.022 10*°

23
N 12.044 10*

(i) TgsT @t FE&n

HTFHIS h1 TH] FTHH = 16 u
. S STupstl T HieR Fea9H
=16x2=32¢g

N 8 6.022 10*
32

N 1.5055 10°°
=1.51 10*°
(i) THUN (TRHIY]) HI G&A = HI o Al
H GE  MENTE &
N=n N,=0.1 6.022 10%
= 6.022 102

o

3a180T 3.5 f=fafad s o Foi &t
T 1 URehed i
(i) 46 g Hifeaw AN (FFIE 9
TE)
(i) 8 g 3ATRIISH 1] (S5 | ST
%1 GE&A)
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1. A} &ET w®ES & uE AT B
FHA 12 g § dl HIe & T WA
T S T B2

2. &g o sif WA B ;100 g
Tifegm 37981100 g @&l (Fe)? (Na
] THIT SSHIT= 23 u, Fe T THIT
FSTH = 56 u)
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ARSI eIl €1 98 SAUE oh eIl 1 1 HEdm 2|

T s @A AfE | q g9 serdHl o ffvea e o
faemm e €, 38 ff=d sque &1 = wed 2

T T YEHAH H WY A €, S WA T Y T Goha1 & a0
IHeh Gl TEETTE UEE i YEiRia s

0], TRt d e AifTeh 1 9% YeHAH FOT BT E S G
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T o WA qeall oF TRET[SH I GEA i <Al €
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fuifa g €

AR ARl ®, Y& EH & S A& H1 GEA gr A
o T@ERE T A FW R

Aafer fo=1-foa=1 acli o TRt & SEEEl S qaT B 6
foIT Hrder TRATY] S| el b1 START hid B 1 Shiei-12 T
(3MEHIAT) o THTY] kT Tvel 5o 12 Fafde foran sman 21 o=
Qo el oF TRATI[S] 1 WU FHM He-12 T oh FHqH
o Y o Hieh W i 2l

6.022 x 1023 STENTS! feerisr & <t fof 12 ¢ o o™ whreH-12
o T H GEeT 2

Hiet g1 1 o8 W © fEd il wen (9, e, )
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TEH

1. 0.24 g 3RASH Td S Jod AT & 4 | fawermw g ==
I T TR SEH 0.096 ¢ T TH0.144 g tTRiSH 81 39 Aifien
o gfderd TEed k1 9NcHe ®Y H GReha hifsq|

2. 3.0 g HEH 8.00 g AT H SHL 11.00 g HTe SENFAES
i e B1 ST 3.00 g HEA &l 50.00 g SATRASH § STerd o
foha UTH H1eA SEATFIAES &1 THIUT BFM? ST SR IHRIASH
HareH o foew | ™ enaiia sim?

3. SEIHIE SEA 1 B &7 IERELT Aty

o o~

4. Trefafea o TwEtw 97 fafa

(@) HHIREE FiEe
b) HfcTTd FANES
(© THIW B
(d UgEETE wINEE
(€) hiew=® wEe
5. frfafea Hifest o formm qat w0 9@
(@ = RS A

(b) eleglsid sllHIgs
© ofFT 9=e (WH 9 |9reD)

(@) OReREH Hethe
6. fmafafeaa ol & dier SeaHE 1 9fees sifsu:
(@) TR, CH,

(b) TEE AY, S,
(c) TRIEHRH STT] P, (FIEHH 1 LAY FFHM = 31)
(d) BESEINE 3771, HCI
(e) TEfEw &%, HNO,
7. 9 1 S99E = B
(a) 1WA gL AT
(b) 4 A UGAMHEH W] (USHHEH 1 9] §&HH = 27)°?
(c) 10 ¥ WIfeTH HEHEE (Na,SO,)?




TIHTUT TF 3]

8. Hid H uftafda aﬂfm:
(a) 12 g 3iferdioH 79
(b) 20 g @
() 22 g e SEIFIES
9. 7= &1 S9UE F B
(a) 0.2 WA ATefsH TTAT]?
(b) 0.5 Al S 370]7
10. 16 g 3/¥ HeHht | Heh (S,) o UL hi HEA 1 qHeher Hifsg)
11. 0.051 g UIfHf=H SeES (ALO,) H U A &1 |e
1 URehed hifaT|
(Gahd: TRl 3T &1 go9aME 31 &1 2l = foa f 34t a.
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g feRarehea

A T o foau & @« efau

JETENUT 1: Il oh Hondl U9 HaShalsll ¥ o STeT-3Te ael oh
o SR Y& faeneff |1 et o U« w fSeH 9 TR
Gohd I A9 o UX Rl I T H qqT THA FASIHA
I AT o U i AT B H ATl Hohal i AN H
wﬁ@ﬁmﬁaﬁwéﬁqﬁaﬁm(cm&
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SETRYUT 2 ¢ A forad &1 Tk T Higd: <a1sii o 39 Uk i foaad
Y et e off 7 ', <hfew S f fa o feamn
T ¥, 9 1 HASRdl o FIER S8 U H @I
Ul o9 9 Th YHR oF 3TMEF Hhl TR THR &
AP H MHR G oA Tehd

ISR

Nat S0, PO,
R LI 1 o O
Hifead Hehe o A oh fau:

2 WfeaH A=Al i Th Hewhe P T AU 36 ¥ Na, SO, B
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stz 4

A 3 H TH Ug Ioh § o uared, e
AR erupes @ foeet =9 €1 fafa= whR &
Tl 1 S 3 THILS o HROT B §,
58 9 o4 &1 319 w9d sea @ & ¢ (i) fneht
Th a1 Y] TR T oh TEAIST |
=1 i ear 22 @R (i) N TR] ared |
sfgum g €, S fop geed 3 wfaafea
foran o a1 e oh i B 3T wWeHh
T foemH e €7 39 oA ¥ ' 3§ W
1 I AT TH STIUAIR FHOT SR TR
o fafa= y&R & Higal & aR ¥ 921, g
TE Tl =rerdl € T A o1 wAw) o iy fohy
TR SFeEerd Bid 2l

196 Trrest o @i H ARl oh EHel
IWeh UM o IR W Tal STl GETST i
G H 3TE TANT oF SR T FHE
T R

T[S oF SIATST 7 B °h Hohdl H d
T Yoha feer-faga aen fafa= el gm
forega =mer i uRfrfae o steas 9 fha

4.1 U=TEl § ATV T
el | A Ul 1 Yhfd il S o
foe, smeu &0 1 fomarememg &1

fermar T 4.1

A. @ 9l T HH ST F1 HE RS
o BIR-BIE THS! i ARG HLdl 82

TTHTI] Shl Sl

(Structure of the Atom)

B. wid & TH Bg HI ok o HI8 W
B T e
UG AR F B €, A g 3fau

& fraard § =1 g0 I8 et e
Thd ¢ fF T oegel & emuw ® wed W@
ST fod STaT o7 a1 82 T 3o el o
3T &2 EehT SR el firetl < 98 et = T
] fau € SR Sl ol @ & @l

T H IqREId SR HON T Hal
M | e Sl 3 e T

19a STt Tk I S forn e o fob
TRHIY] GO R ST HU1 TEl 2, ik
Y ®9 9 HH TH TIRAE HUT Seae
formM giar @, fSeep oar &L . e |
T 1| SR o Gad § SHRR W g
o U8d, T. TMesd 1 1886 H Weh AU fafetor
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e 3 foreel yemafea fafewor of, fSaes g
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HUT T SATEAY A oh AT o AR,
forg faudta o g SHE SRl Rl
UL ST 2000 TON Aferh BT Bl SR
e g {7 T 9 S Hl e oh
maﬁiuﬁzﬁﬁyéﬁmf\’ﬂfmw%
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TH T T foR TRET] Wi SR SoieH
Y T B, i WER a9 1 Hgferd & 2
Ig o Udd g fob WieH T oh wew
Ffiat wm A B g1 SoleHl 1 e @
ffepTel ST Fehdl © Wfeh FISHT ol 2T 37al
qad IS YT I8 A1 TR A HO WHIY] HT
= fRE TR L 22 BH 9 Y9 61 S
= faerm

1. et X o 87

2. AR fEdt wET F T g
3R UH FieH & df 5§H HiE
37T BN A &7

4.2 UTHIIT <t WA

T 1A 3 | eleed o W] fagid o
TR ver ¢, fSEer eEr wwH] sifadsa
IR eafeamett om AfeRT W] ok i S g
FUN, Sl 3R W &1 WS 3 Seed &
] THEId 1 $9 YR 1 TTAd @ifed HT
@ o I8 S eRasd o TR Sele
R e W] & i fRe de st
2| TEh! THAH ok foQ =gd 9@ SRl A
-9 9eR o diedl &l T&a e
Sl S, A Ted oRfife o fereid wampe
i Gl | Hafd 9gal Hied Y& Rl

4.2.1 STHET RT UGIHTU] HISA

TET A TEST i Wl 9 Hatyd U
Hied T&qd fordl, S Fohawd o &1 0@ o0l
$Toh TIUR TN Us YAEfd Tl e,
S golee fohem™ heh o o1 @ Hall i
TE 9| RS HT 3 F o Tk 7, fr@en
STIER TWM0] § ¥ STER WS o @ o

THT] BT Gl

Al 9N 1 qE fa@q €, SEih SoleeH
e Ml § e o e 1 Afa 99 7
(ferst 4.1)1
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T g7l | SeideH i @l
% BRI 1906 H SR (Y
i o Heiel TEhR :

figem 35 aﬁwé%ﬁaaﬁ%ﬁf—w
YANTSIer o TRweh 9 3R SHeh v o
T Gl Rl i AW gl Aee

TERR e

e A gEaifaa fean o
(i) TR Y9 SER Tl 1 S B §
3R TR SEH 99 B B
(i) SRUTCHH SR ©FHe M6 YA §
TUE B B 3oy ] SgdiE w9
Y 3o B 2

Y AU o Hied ¥ W] o IS
T H e B T fehg SR SR ga
fopu Uy ok 9RomHl @t 39 Hied o gW
HHART T S EWehl, S o B9 W @)
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4.2.2 TEIHIE T UTHI] HisA

IR TIFHIS I8 S o6 355% of foh sl ™

WA o i ohd oEfed B SweH Th

W fwa W W@ §, o9 Tfa ¥ 99 ®
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1 Sl €, A TG oh @Rl h THEHM R
el STl €| T@as &9 § iR @l % a%q &1
Tfq THEEH @fia Tfd #1 SR B THA
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(b) ROl WA HT fawm o foes ®,
() UHHHH @R 8, qe
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F 39 FR I T g&F YHR &1
% T Toh-TF 3qe < wehd &7
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aﬁqaﬂ,v=6msm;
HHY, t=30s.
THIRI (8.3), ¥,

a=
t

114
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2. THF TG HI NI 5s 7 80 kmh™ T
2T 60 km h* 8 STl 81 99
R T HITTl
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s =ut+ % at? (8.6)
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H W o A THGS FqYs] OABC N R
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e % &9 o aRefid s €, 1 kg S
arett forelt a%g ® 1 m s T @R ST B
g, Ndq 1 WE T =k(1g (1ms?I
T YHR k HT HH Tk 8 Sl &1 Hiew
(9.3) 9,
F = ma (9.4)
o T T kg m s T, U A (TS
A F AW R) Ff wed &, TN 3@
wefvia feran St 21 wifd o e foem @ o
el o] W @ a1 9 &I A o1 fafy
foerdt 21 9t 1 3@ o H S o qe
%] % SHH o TUERS | W femen S 1

faar



Tfa o fgdita fem o1 W& &n ot <feh
Siteq § 9: <@ ©1 1 A9 Thehe T %
S TS H eEReh i o9 T 9 1 @ e
I IR TIF Y I WS HT AR Gied @l
27 39 YHR W @& ] F A H T FH
A eifirh THT oAl €1 39 UHR S H Fa
IREdT H R FHH B S S TH HRO AT T
Y 31 W 7% 1 Y9G BT R HH ISl Bl 3R
g ol 3Teeh Ukl AT € f <iiel Tfa & 371 &
T T I gd HH THI § I Fa1 § Sreq
7ig o HWoml H gRadH @i <X ATy 8rft, Safay
e AR W e ot o BT e el
Teha € o faeel ) goelt o =i o sy
S R A HeH #§, faentedl w1 geE o
a1 W S B | e faented % s
M o 9] A o6 999 & 9gH o fog
fopen e B 3@ feafq o wom o e Y
7 Bl & del o Y I a1 T faened
Th € A U ok i Teh THeel i g el 8

et
o

= B

e I

for7 9.8: foFdhe & @1 I &9 a9 & o710 &Res
g o WY 3797 g1l I 4R-4R 9P @i
SR Gt &l

T o fodtar Fom o 7o g[St
(9.4)] o YA 9 Tfd o yer ey =t it
®q § U R ST Ghdl g1 FERO (9.4) 9,

F =ma

T TAT T F FEE

m(v-u)
t

A OF =

(9.5)
2l Ft = mv-mu

AAq 9 F=0, @ forelt Tt |, v=u
a1 1o 78 B fop o%q 9EH o u 9 wor
Wit A u I 7 A v ol I = osteiq
T formrereen § € @M

IETEIUT 9.1 T 5 kg SHAM Ilail o] W
2 s & fau ws Fad o0 wrRd 8 2l
IE IE H A Hl 3 m/s § TG W
7 m/s T A1 T TFMT T & 1 AN
A | AR TW 9 Hl 5s o AU
sRfaq foran s, < aRg W sfaw A
F BAM?

Eﬁﬂlﬁ%:u:fﬁmsm?’ﬁ?v:7msﬁl,
t=2s3Rm =5kg

e (9.5) ¥ F :M

TF WA W
F=5kg(7ms"n3ms")/2s=10N
I R 5s (t=5s) q%h & oAl
S € O TR (9.5) i : ferent
sffam 3T T fRe S e @

Ft
V=u+—
m

u, F, m 3T t &1 51 W@ T Afqq o

v=13m s™

IEEIUT9.2 Thad 31 o i sTavdehal
Bf: 2 kg SAAM drel fRdr avq @l
5ms?hl WY ARG HH H A1 4 kg
A aTell 9% Hl 2 m s B W H
@afd wE H?
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THHWT (9.4) 9, F=ma
QﬁleZkg;al=5msmﬂaT
m, =4 kg; a, = 2 m s™,
TH T&N,
F,=ma =2kgx5ms?=10N; dl
F, =ma, =4kgx2ms?=8N

OF >F,
3Td: 2 kg SAAM i 9] hl 5 m s i
R H A & ° ifusd sa &+
STETIHA BT

3ETEYUT 9.3 TH &R 108 km/h &I Tfd &
o W § SR s oM oh W% I8
TF H 45 1 GHY A 81 FR W dh
T M o 918 T alel 9 i UM
F| HR H ACAA Gied FA FHAH
1000 kg &1

EIGH

HR HT YR9H T

u =108 km/h
= 108 x 1000 m/(60 x 60 s)
=30 m s™

qAT HR FT ATH AT, v = 0 m s

FHR HT FA SHAH = 1000 kg T HR

! b | o1 HAL = 4 s TN THHT

(9.5) ¥ Sk T ATl &ct F ST R

m(v - u)/t 2|

¥ WA |,

F =1000 kg x (0n 30) ms™/4 s
=-7500 kg m s? Il -7500 N

SUlcHsh Tom <9iar € fr s & g™
T T A MEN ST A oF fawda
feon o emifia B

IEIEIUT 9.4 5 N &1 Toh a1 fhdl AN
m, T 10 m s™ T RO <1 € T FZHH
m, %1 20 m s T TR <q §1 3R A
SEEEl 1 U 9l fien fn S, @ 39
e o g FI @R S B2

B

IR (9.4) ¥ m, = F/a,; a0

m, =F/a,

'alﬁ a, =10 m s™;

a,=20ms?ddql F=5N

'Y YN, m =5N/10 m s = 0.50 kg;

qef

m, =5 N/20 m s® = 0.25 kg

T& I SAA R TR @y e

S,

U SFHT m = 0.50 kg + 0.25 kg
=0.75 kg

3 REHTHT MW 5 N 9 g S

foham T T,

a=F/m=5N/0.75 kg = 6.67 m s™
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IETEIUT 9.5 T et Ay W reft T@n o =
W 20 g SAE HI ] HT AT-THA
o fet 9.9 # fe @ Bl AR W
forrmreren ¥ @M o fow 991 g1 famn
A T?

25—
20
15

10

T (cm/s) —

5 -

1 2 3 4 5 6 7 8 9 10 11
1y (s) —»

faTo.9



7€ o1 GRITF T 20 cm s™ 1 W o
B 9ig R I I T oF HRU T
H A 10 s H Y & W 21 dfE
-9 WME TH G Y@ 2 ogEd
we ¢ fok e e frad =i 9 &
e =erdt 2l

vV -u
7a: t

=(Ocms™"n20cms™)/10 s
=1N2 cm s® = 10.02 m s™®
g W oW Y 9,
F = ma=(20/1000) kg x (1 0.02 m s®)
=1 0.0004 N

SRUTcHes ag gwiian @ fom g &1 i i
e o faudia o<1 R =¥ur 9t SIRifud
foren ST 2

9.5 Tl T gt Tam

el < i o e 9 ed T[ g e T
HE TIH I T ki A hl STEERT H
IR o € a3 e oot i "I Wi
fafyr ot o =it 1 fd o R fem e
ITER, 5d ek 9% O 9] R o T @
qo T o%g g0 Wl Ugal og T dreeifuren
I A S 21 A A o aRE § gi
T iferd feen o faodia e €1 S5 ared
g ® foh o1 W9 01 &9 A e B A =
FW TH g R FE T HW ok I
STHT-3T TEG3T W HE I 2| Feaiad &
T § Y 89 T i o a9 foheh ARA o6
%9 | fomell S0 o faerel 9 2wy S €
M %A | A fEeEl TH-gW W a9d
g, o I € faerel wifeat g €1 W
vl ¥, Tt uha 9 @1 e e s

T TAT T F FEE

afe 3 Hea el & H B 21 37 o fere
Tl o foran qen wfdfsran ot el S 2

A fob 1 fom ot Th-sW 9 SE €,
S foR fas 9.10 ® <efrn e ¥ gen B
feer fau <faR @ ST 81 59 g A % g
R R ot o S @ 99 g9 Ui € TR <t
qad Tk & A 9 €1 Stufq gem A gN
Tl B R Yo a1 ol B o 510 Qo A W
ST T e o IR0 H T9H © W 37 <Al
Teil w1 feemd wem fawda €1 qen A % gN
T B W SN A S TR € Stk el B
SR qell A W S T o Hthar g1 31a:
Tfa o g 1| F 38 YR O e fom
ST 2 forel ot faran o foru S s@er 99 H
frq fowda feom o wfafwan et 21 ==fa
JE IEvd AR Tl dfeu Tk fwea ek
yfaferan oI F<d T SAH-TA TGN W
Fd #W T

farT 9.10: forar aer gfaferar a1 G aen fawia
gid &

o fom g fasm @ erawen d € 3R
Hgeh W Tl IR & B fgde fam &
3TUR 38k falt U oa1 1 STavaehdl el
2, S 379eh IR A ©RU S HLl ¢l T
HHE-T T 8?7 FN IE UL T & S 3T
Ggh W AN &2 F1 I oA eH st faen |
o B for feen o =9 ot wgd €2 Y, e
9 gedlt Y Ha® i A W A NS ercherd
21 Few off 3fveh W W 3a & wiafswan 5@
fauda feon o ot B fomeh w9 @ ey
M Tgd &
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TE ST eI © foh Fafy fwan eik
yfafsan 9t A H S9N 9AE e § e o
I I THGHH YRAT F @O I Tl Y
Hehd| TEl T9feiT ® TR Y o1 STeATl-
N T 1 a&gell W HE W 2

S ¥ el BieH Hi oTawer |, 95 gN
et T A HT AR Th oo a2l
et ot a5 W ThaaH Ry foada feen o
gfdferan et TRl €1 399 sgeh 119 i 3R
weafa et € (fo 9.11)1 <ife ags =1
S Tiedl oF SeAuM § wgd Sifueh Bl B,
SIfTY §geh Rl @RUT el oF @RVl § I
T Tl 1 Teh e g1 16 | ST &1 3R
e & feafa § o, 7fa & TR Fem i
YeRfa feran S Herar €1 el 3 W 3R
FeEdl € A1 A R @ drel Yiafwar 9 T

F S I AR weherdr & (o 9.12)1

Mell R T 9wl
@Rd s

feord 9.11: 7iel TR &I e @R 967 a7 5 T
gfaeraor

ferg 9.12: W% & 3 BT 3R F5 Ht afq 7

TE 98 BT IR AT FAT B
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fererencra 9.4

T el i ufey arell MEN W @Sl €
#2 5 for foe 9.13 o guifan mn R
3 1] W W e A1 HE 9 9 | <)
3 3= It Hl ATRA gL T Hl HE
1 91 & It T e (foRaT) & R
STH ¥ Y ARaIUeR Hifshal ST A9
F 7

39 St & UfET W HIE TW%e @l Eid
g, difer Tl o S se Ot R ek dl
TMET T T T TADA fohaT ST Foh |

&r %ﬁﬁr
farT9.13
319 T I=d i Rl T MEN W @S H
% T T T F=d hi TEA M W 3
&l g & fgd g &1 <@ T T,
Hifer 39 oA § I8 I 3Tl-3TT
U] 3T~ h M|
39 fopen  f@E 6 TMEr 50 cm 100 cm
RN & 12 mm AT 18 mm A wEae |
T SIS qET TR &A1 S Tehell €| Thedle
Juret TE1 BN Hifh sHeRT Tkt Y@ | Tifg
FHET HieT 2

9.6 HaT HYETUT
7 foF < a%ge (AR A T B) e
THE HE: m, IR m, B, T & WA

faar



T e o STelT-STe o HEE: u, 3R u,
g T R @ E [ 9.14()] T I W
FIT 3 FEferd ot HrERd &l g1 W
u,> u, 3R I T TH-TE G TR § S
foe fo 9.14(b) # =wfen wn B WA fR
THR HT WAt T THHA H A A, T B R
F,, 91 TG @ 92 7% B, 7§ A W F,, 9
A 1AM foh T % 9] g A 3R T
B T o WM v, 3R v, €, [ 9.14(0) 11

m — T — A B
F,
TFH & B Fm—b ;
(a) (b)

TFRL AN
(©

farT 9.14: 31 75T FT 2FHX T GIT L&

THHOT (9.1) F, ] A HT Tl THUA o
e SR AR HA: mAuASﬁ'{ m, Vv, Bl
Gor § qiEdd &1 (A F,, fHa) ThTH
& gua et m, Ya U)ot oy e B %

t

o qfiadd 1 <X (A F,, Sfdfshan) Zoham
& w m, e —te) gnfy

TG o o 99 & AR, 7% A o gN
3 B W TR T A F, | Tl S B o §N
M T FTA F,, TH-T o TR 3R

faudia =m sm:

F.e = —Faa (9.6)
[ m, (VA _uA): AM, (VB _UB)
t t
Hd:
m,Uu, + MgUg =MV, + MgV, (9.7)

T TAT T F FEE

ZHIH o Ted T A 3R B 1 bl HaTl
(Mu, + m_u) T THTT o FE Fol Gol
(mAvA+vaB)%IwT=h_{'UT (9.7) 939 U ©
o S T W FIE aRd 9 w78l A @I
B dl A TS BT el WoT agerar T ® A
el HaT TG w2

T AN % MR W TH He Tohd & fh
T RSt o GO 1 AN THTA o B 3N
THYA o 918 S Wl ©, ek 39 T hie
sEqfad 9@ w1 9 #X W BN W Ham
e 1 o wed €1 38 39 YR off =
IR Gohd € T < a%gen 1 A G THH
1 U W srafedHia a1 W@ @ 2l

ERICaci] 9.5

Tk g SAHR F1 TN (Se[) o qen
Y 0 WE § T W

Tk g@ I ¢M G S|

A gae W R fauen ot 3 w5
HerIar 9 foad 9.15 H 9T ST{ER Tk
il (wfes &1 qaell Tell) o
& d" ¥ T ¥R IR A,
g A ol it R W fegEr
|

TR % Hg W e g7 H @ <)
319 TR § 9 T Uk J@ ¥ del i
3R e o

Wl (31¥a T&ER) i T w1 e *

Tacih i
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ERICaci] 9.6

30 Hid HI Th Rl (3R o) &
Tl IHH AT U el | &Sl o @
T Uk =7 Hich ML

o 9.16 H SWMQ TTAR 3d @A hl
3 gr % g W W Afqs fewn § eieend)
TR Bl FETId ¥ @A il qd e T
FR, 99 T Tk IX@elt a1 9 anfead |
Bl ST qAT ik e 7 S S|

B9 UW © T Tl hieh &I TG W
fawtia feen o waifia gt 21

e

faT 9.16

hich o FeIfYd W@l o o H 3T
w1 o TaeEd H

SEEIT 9.6 2 kg o Uh fU=ad ¥ 20 g
A 1 T TMell 150 m st o Afst
a9 Bl Wl B free & e g
o 9 T YR H

T

Tieft &1 S|, m, = 20 g (= 0.02 kg)
foeeed o1 S99, m, =2 kg

et o1 IRI9R o (u,) den feed =1
TRATE AT (u,) FH: A T
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3:[94'&1 u-u,=0
Tﬁ?ﬁﬁﬁmaﬂvl=+150msﬁl
Teft wt fgem ad ¥ I a6
IR oA (Fa 9.17), &t T 2
o for faeet o1 wfgefud o v 21
ieft Vet oh T8al, Telt ae faed &1
FA G,

= (2+0.02) kg x 0O m s™

= Okgms™
el ®ed o 9] pA AT

= 0.02 kg x (+ 150 m s")

+2 kg xvms"
= (3 + 2v) kg m s™

For HEOl o fm o STIEN,
et e oF a1R 1 FHd Goll = el
® o U8 1 Fel AT

3+2v=0
0 v=-15ms™

wucqs fog o8 <wiar & f fuea
et o foada faen & steiq, <€ o a8
3R gfaeifaa grft

TETU ¥ T

(b)

far 9.17: fieeer &1 gfasqu

ITEIT9.7: 40 kg THAM olcil Teh AShl,

5msﬁ1¢%ﬁﬁaﬂ@@3kgw
arelt feer ME W Fedl T MEN F
ufew wdoRfea €1 W W Tfa Ry
T I STERAT H AGh! T o FA
BIm? M of for St fen o =6 sragfera
9 FE T @ R

faar



<————
- =
e

forT 9.18: ciga! Mt W el &

ASH! qA MEN HT ASH! o Had §
Tedl el el
=40kg x 5m s™ + 3 kg x O m s™
=200 kg m s™
TR AS®! % ME! W FHEA
T M qU1 ASH! HT AT v B TH
3TEE | ME T ASH! BT FA Tl
= (40 + 3) kg x vm s
= 43 vkgms™

T WU & W % SER <
feafi o a1 g 9uE B
31,

43 v 200
g v 200/43 = +4.65 m s™.

MEN W HAR AEHT 4.65 m s™ o o1 9
TAN T i feen # =ertt (Fot 9.18)1

ISTEIOT 9.8 B! ki Ufdgal <M oh <

faerel Tk # fee FH F WE H
TR THT A & a9 H S
S €1 9l faeel 1 §59hE 60 kg
2 9 € 5.0m s o A7 9 A H e,

T TAT T F FEE

Selfeh EU fEarel, &Rt ge99M 55
kg ® 9¢1 o€ 6.0 m s" % o9 ¥ UEW
faaret &t 3R Tfd X W@ A1l THAHL
3T o 9K 9 A fohd fawm # foR
Y T N 7 o fom ST fgertei o W)
N gedl o sie hERd SOl S T 2

o el faeret °rd @ < S @ R
RO & STYER, A § I A R
feen oM den @ 9@ 9d T i
feom 1 wore o) € (o 9.19)1
Tl m TAT u I FEenfeal o HES:
T 3R o 1 < ©1 3 i
TRl W enifafiad Sed 1 oq 2
HA: Y T fgdia it faenfeal =i
Tt €1 erd:
m, = 60 kg; u, = +5 m s™; qAl

m, = 55 kg; u, =n6 m s™

THFR W el 3 fEartedl w1 g
o

= 60 kg x (+5 m s™) + 55 kgx (A6 m s™)
= N30 kg m s™

o & Al faenfedl & < &
U SelgH W 9 v B, THRL o

g9 el Helll
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(a) (b)

forT 9.19: 3 iw! Raanfsal #1 TFHT (a) 2FHE T T8 a1 (b) TFHT & Tl

= (m +m)xv 2. TH SFT9HT HHART * dig T G
= (60 + 55) kg x v m s* Fgargd A H T Bend arell &g
115 x v kg m s™ 1 TA HI THSH T HISE F gt
me%ﬁm%w TR Y &7 T A
TES qT 9% oF HAT ! FHEdl 9, 3. T 50¢g KA Hi it 4 kg FEAT
Vv = 730/115 =1i0.26 m s* I TTHET F 35 m s & TR A
37 IAFH o YN JHI faeel I o 4 oiet ol €1 wEd @ 9RITE
a1 0.26 m s % A { T 2 AT S T F

4. 100g 3R 200 g 579 HT T TGq

T &1 @ & e T &1 e H

W W:2msm3ﬁ?lms'“5ka77@77ﬁf

FT @ &1 T aeu 2F ot &

1. afz foFar 939 gfafFar & avR & a T & Wt,,daf; Teg F AT

e Ffqy 5 Tier met B 9 1.67ms" 8 ST &, @ 390 g H
@f= grar 87 T T

T o frem

el o GEE Tl SE - Hel, S, hivig Haw, @y AfE o WO & Giqewt o
Hifersr Faw o= STar @1 3 gt weeror fem gEifes derml W e B 98 SR Wl
v & for eeror o fawl i gwifor et feman ST wehdnl 3R WA o g € weAnfua
71 fed fran <1 G 21 et oft weerwr fram & STkt wA o ufomm 3@ frem 6
GeAITa dl hid B, wifeh Sehl fag el vl Tl @R, AfE w oft wa o ufomw 59w
o favg & 9 98 W a9 &1 @fed 9 o fau wai< smm

o Geeror w1 e fafu= yehR o el wa wam o gy fofia faean wn 21|
M =1 e 99 sl ge fqarfed fohan e om 5§ e 6t @fed X g arelt foRt
fearfq 1 e1eft ae I oW T &t ©1 fafy= <fen ergeEl Bl o wReror o fem ok
YR W T T ST Fehall B
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T TAT T F FEE

a1 o FrEm: a%g oTul formrasen STUE Wa W W Th
A T kT ST H qd qF o @l ©, S o 39 W RIS
sEqfad 9 & T B

SISl G ST 71T T 3Teren | gRed 1 9fauy &3 &f ygfa
*! S Hed &

frel &g &1 SAWH IEh S HI WY Bl THHT SI W
o™ (kg)

YT ol T o i T T W il 2

g 1 fgdta Fm: oot axg o 9o 9oy & R/ a|g |
AR e ol o THEAE o oo i 5o § et 2l
o 1 SI A kg m s B $H =24 o A ¥t 1 S @ qen
Wi N gNI e fohall el 21 1 =24 o1 ot ol 1 kg SoomM
1 a%g H 1 m s® 1 ORI A HLT B

& 1 GO, SHh FeAHH TH A7 I UM% Bl € AUl ST
feom @& et 2, S o%g & I #I e 2| THH SI WS
kgmsm%)l?ﬂ%l

a1 g Em: y&w fe o wum g fauda gfafsan e
21 3 T ol awgeti W @ w2

ferelt faerm e o por Homm wifara @ B

CIRE RS
1. I o] I 9l STHIfAd I g9 HId 21 o TRt oft ong

% foru e[ o 9 fq w1 G9d 7?2 A &, of o9vg o 9
fiHor we {2 W o 9ol 36 1 e Sl A T, @ R
e

. v frdt BEt ¥ TR SO (FU) H Wl S F, @ A F H

TEL 3 S 81 T

. 99 % Bd W W GHE I WH G = sien s 82
. foreht SocterSt g0 fRere &1 A1 &1 ARA W TR STHIA W ggehd]

21 o U FoH o ITA 1S T ST 1 W TR o forg ofi
Tt 7, Hifw
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10.

11.

12.
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(a) Seodrs 3 g i gt e 9 fee 7= fwa 2
(b) A7 W W T T & o T 2
(© 75 W Tfa ) fen o fauda th o w1 9 @R
(@ e W HE e gt SRk T6 8, 37 g faumrereen §

A o T yarea 2

(Wt fasmeq &1 =991 )
T 2o formmeeen 9 fadt weEl 9 e &1 R | oo 9
G & I B TE 20 s H 400 m FT T T Il 1 THH
RO A | 3R THR SeAHM 7 T € dl 38 W o ol 5
T TOAT L (13T = 1000 kg) |
| kg SO oF Teh UeeR Wi 20 m s o o | el ol ST §§
gde T Theh! ST 21 T2’ 50 m 1 A T FE b 91K Tk <l
21 TR SR 9% oh ST oM arel YU §el i UM H
TF 8000 kg SHM 1 I 3o Uid 2000 kg FHM aret Ui
fesal ot Hieft vl W Eiwar 21 3 5 40000 N 1 o SR
LA T 91 A TS 5000 N 1 FUUI o A ©, dl F6 HL:
(@ 2 RO &
(b) IS T @7 qeA
© fesd 1 g0 fesd 2 W & TN @
T TMET T SFAE 1500 kg €1 AE MEN T 1.7 m s o FMHF
RO (3TFHEA) o @1 formmeeen o o €, @ e 9O Uk &
a9 o dlell 9 fohaen B2
et m SeadM 1 a%q &1 a1 v @ 1 Haw @ e
(@) (mv)? (b) mv? () () mv2 (d) mv
(SR | ¥ W&l fasmed TH )
TH Th Thel oh da ! 200 N 9 e 39 990 a7 & WSl
I HYohdld %| JRd T AT QIﬂlwwwm?
T U, IIF I SHHE 1.5 kg ®, Th & Hieh T § wh-gm
o oo foon o g w0 @ €1 < % e TE &1 an
2.5 m s Bl THM & 91K AR IA TH-W § IS I &, 79
3R] \fwfaa 9 @ gm?
T o gt R o SIgER S eH ferel o Wi eeeRt <4 €,
I&] 3 € ot ok @1l g ot fawda e & e 3@ 21 Ak @@
I%] T TF € S g o fHAR WEl §; HWad: BUR gN &

faar



T TAT T F FEE

13.

14.

15.

16.

17.

18.

SR T TRt Tiaeiier Tel &1 arm| O ferenedt g6 @t we
T g hedl B foh qH oo1 faudia o sek € S Th-gE i
e X 34 21 39 doh W A faam € &Ik sard fop oo faefia
I &l = Trar?

200 g THAM Hi Th B! Dl TG 10 m s™ I a1 F Wt @
o el B 5 kg SoAHM o el o TZoh W WOT hdl § el
IHY T W 71 SHk A% I Tk W 3G @ H fa w2
oz o Tee 3R Weg o WIS oF el FaTl bl MOAT | A
el i ISt g8 oTawA | o Wi TMOAT Hi

10 g SSIEM &1 Tk el el W@ H 150 m s™ o o F FeThl
Th THEl & e U THUGI € 3 0.03s & o8 Tk Wl B
el el ohl fohat GO Tk HTM? TTohg! o Teeh N el W
T T 9 o qRATT i TOMET F

Teh o] ST S 1 kg B, 10 ms™ o o7 9 Tk Gl W@
T Fed g foumeeen H W 5 kg SAAM oh T gl o Teoh
Y THIAl B SHh 1% <A wy-wie 3@ @eft Y o fa e €
TEg o TS A 91K oF el AT i UM HR| IMUH H S[E g
IS % AT &1 ot T

100 kg SHM i Teh a%] 1 o FAH @0 § Fad ¢ 6 s H
5ms™ ¥ 8 ms" & S R OI{-ga? UEel SR 1% S Homll skl UM
F| SH oA o URAT T T RS SH oI W AR B
TR, fhTor iR Tga fohdt Tommt W =gd g 7 o <ot €2
HR ¥ FoR &, 3TEMH ISdl G IS Higl, Ml o HHA o w9l
Y o7 THA 3R 97 IS W Fagen wE eReR SR v 3w feafa
R faaR w@ €1 o w1 7e @ o 2 & g ufiadd a6
RO HR o He qfied= o UREmr w1 et wgd sifus 2
(Fiifer FIE o a1 § URad &1 7H ®R o 977 § qRedd o O
Y =gd 3ifush 1) SR 3 Fel fofF <fh R 1 o aga st
ol 3Td: $R - HIg W Tgd ek a1 Al foreeh HRUT hig i
Hid &1 TS| Ugel 7 ek 7141 ok 3 gU el o R aen el g
W G o M 3R A o Ham o SR giede gam 37 faem
R o wfafwan <

TH 10 kg SEE &I Fel 80 cm HI 9% d WY W | 9
staeen H S g W W TAMIARd Foli oF HM i TUAT
IRehed § WRadl g 1 i 3R <= @R &1 AF 10 m s? o
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ITfafiad 3T

Al.

A2.

A3S.

A4.

Teh o] i T T erEEen § g wHa Grelt e @

g (The) T (HR)
0 0
1 1
2 8
3 27
4 64
5 125
6 216
7 343

(a) RO % AR Y 1 e Feptel Wehd €2 w0 T e
22 9% W 87 W W22 A YA B2
(b) 39 %] W o o1l &t o o1 H o1 feepd fHehrer Tehd 872

1200 kg SSHM Fi HR ] Th GHAA TSH R I SAfdd TAE o
Y oeehl 3d B1 IE R ol i SAfEl g Ukl ST 0.2 m s
1 O] I TRl ST &1 Toha o1e1 o |19 Tk oafeRd h1L hi
bl I &1 (A o for |l safe wme Uefia ot o Wy R
¥l 3d €1)

500 g So7HM o Teh €IS 5 50 m s™ a7 § Tk il W B8R
fhel ST 81 a5 giS i 9gd ®H 99T 0.01 s § & Ik
o S 1 i o g gl W A T oA T R i
T 1200 kg SSTHAM i AHR 90 km/h HT o7 ¥ Teh W @l
o Ry =t W }1 SHHT A7 el TEfAd T o F HR

4's H TEHT 18 km/h Bl ST 81 ©R0 R Fa7 § e bl
IRehe | FH a1t oI o 9RETT k1 gRered w1




stz 10

ST 8 AT 9 H THA g3l i fd o aR

TETRHUT

(Gravitation)

o i &t fohan = =g &l 9= o6 foag IR

H QAT 9 i T oF Rk oh €4 H AT
fehan 21 0 i@ @ fon fordht g &1 =t =
Tfq T TSN 98 o fau 9/a &1 eadehal
eit €1 B0 T @d € foh v Tt g
S 9 R oman € df 9% gedt & iR @l
firdt 21 80 5@ @ fop weft w2 g & =R
AR TR A E| ASH geelt wt ufihm
T 81 3wl sreeneti |, aege W, wel
TR T FFHT W A el his 961 379 gl
MW AESHR =2 39 % I IAA T ¥
o &7 |eft o foau ww € o St B ™
Tl 1 TEeh Y0l g HEd 2|

9 LA™ | BH TEeh Ul ql o uul
o grefas fam % R | oTeras S8 g
gedl W TEARYYl I oh Y9E ok SAaid
el i T R faar 301 g0 Teme wa
o fohdt o%g 1 9R T&h wF 9 3 M W
fpe YR ufafia e 81 sai o aegel o
e i @ @ SR H ot g9 faam-fam
|

10.1 TTEETRH T

T S € foh =gAT geall i =ehy o €|
ot o 1 S/ TR 1 3R Hehd €, A1 T8
FS HAE TF ST Tl 7 R 5 Fr =i
R A ot 81 wed & fF 5o <A
Ug o e oS 9 @ Tk 99 39 W I 9w

foranl 3= A foh afc geat ¥ w1 o1
3R AMeRTa Y TWehdl € o o1 € ASH i
SMhfId &I FX Gehclt? F S et o
TE T o @1 87 S®IH SAE o f
T st § Th BN YRR 1 a0 STRar
21 S de e foh ot e o wees fog
R =5 forelt e W 99 W A1fd T8
o geat @ Y fiRal e B o 9% eravd
&l geall g0 SMIehfi BiaT @1 wifehe &9 o
o =5 i gt i 3R fRd gU T <@l
3Meu AW &1 fd H WHH & fay
foRamRemT 8.11 W A: fo=m &

ferarheg 10.1

HTl 1 Th THRS AU 38k Th R
T T Bl TR S

il o g R 1 TehfgT 3R TR i
TR 99§ gAY S fw fa 101 W
@ T 2l

ford 10.1: YoR GRT f497d 9RAM0T & 97 T FABR
gy T Tfq



TR &I Tfa &1 f5en =t 3fEy
37e HT i Bifgul
fFT 9 weer st ifa k1 fewm =1 2fEm)

oM W Bied 9 U8d TR T fvEa
o1l ¥ IR 99 W TG hiar ® qel U
fog @ SH=t fa =1 e S=odt 1 fem ok
e § an-ufedd @ wRor wfmfaa @)
519 c1 & N1 7€ @O Bl € qe S 9%
1 JAERR 99 T Taeiicl W@l €, 9 9o g
1 3 Tl 21 39 9o 1 ATehg 9o Thed
E1 38 o1 1 Suiefd § Ter T we
o gt &Y 9 Tiaeiiel 8l S B1 9 Wil W@
A T T T @ R

T W Tt @ h

A B C

T ot W

I WA W S I © ohedl T @
fag W foerdt 8, 99 ® wl @
FHeddl gl 39 fo § W WIABC
T o fog B R ol @ )

Yeafl oh =N SR FgHI i Tfd AfHehs o
o HNT | Nfehg 1 Yol & SRl o
o HRU o T 21 A TE HE o 7 @ Al
TS ThHEHH Tfd 9 W W 99 W FeAdl
geRl

T <@ T € TR firar gen 94 gedt i
R R e 81w qd i geedt W
AR w1 €7 A% TH T, 9 79 geat I
a0 #1 R g H A T @ U2
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A oh R W o STER 99 off gesht
1 AT HLT B AfeRa T & R 7w
ok 3FEN, fendll U gu =t o forw oo =ogg
o SoAUH oh S[ChHMU Bl € [HH
(9.4)]1 gt I 37U ¥ T FHAHA TG
21 TEHIfeTy &9 geat i W w1 AL A H
el <Ed| TH qeh 1 T’ I8 STH o faw
Hifsy foh geall =gam w1 AR fd = &
Ll

AR AR IReR o, Tt 76 gd =+ ufewa
Fd T Tel HI Wifd ek HYoh §H FE Fhd
& o gd qen wel o ot w5 formE 2
ST T2 oh SR R =Jed 7 Fsh fahren
foh ohaet ged & Uel IR AT i AR
T& &, dfew fava o @t fie w@-gW
1 3TRTIA HLd &1 el o o= 78 ey
A TEAH YU T e Bl

1011 TTEETRYUT T HEeR am

fava 1 Jo fue g+ o= fie =
T Y ST Hea €, S <A ISl o Fermm
o UFEA oF GHMA! T 3ok did i g4
& @ % FHANUT el g1 TE T <A
el =1 e arett e ) e o o 2

ferg10.2: fF=T 3 wwgar fyet & st ey
T ST% b5l Bl G dret @ B
feom o faRfera ghar @

famrT



3MESTeh =2 T 9T
LA i | dem o fee

oy By TEHRI H gRT ol faee
| wew srferen difers den
PEICHIGIREEGEI D
&9 | 9 S €1 9 Th
129 e TRaR | 5
| Afeh d Tt o W
o Y el 9 1661 H
ren 7801 A o foru 3= hferst forvafearamer
IS fen T T 1665 | s § wi e
T SR I i Tk a9 w1 g el 11 qEn
e Sl & Toh g ol 37k S0 Hel e B
HeAT Hfed g8l $9 HeAl § I i, FAKHT i
SHeh! & H T TG Tl 9e a1 T[ocd o
o e et i WHTEHT i @ISt B i Ui
fondT| S99 3611 [ocaTeh HUT Shl HTelf=eh I
@il frepten| fafire = o% € ff s v
ff 9gd W HeM S Tocd & a1 H S
o, TR o 3Tk Hecd &l 99 H 9% ©|
=T 1 Tid o gafdg el 1 ghaaes
feranl &1 TehTST 9 ¥ o fagial W %
forarm 3= Ementg 9eron o fau @mes
TR T T i1 =J2H Th T Tioras o
2| 3= TG T Tk -5 WA Sl @S &1
9 e (Calculus) FEd B SHHT YA
324 I8 f9g & & fau foman fo foed
THEHM T alel el o el feora e
o ToTT Tiiel 1 STe/EN 36 Weh o1 el & S
o IHeR1 AYUT S ek hg W feerd Bl
A A 3T T(d o T =l a2 Teearh ol
o el w9 Aifqenta fomm o @i &l

3 T et St 6t W SR shifa

(1642 - 1727)

TEETHT T

o ®Y § =T 7 HIRAFY, SR, Teffa
qUT 379 ok AN ohi 3794 1A oh 91 Teh
T TIfeRTRITCl HYeIoT o w9 H FiHfHd foRa

7 U Tafyree o1 € o6 39 9Ha 7 e
TogTa =1 HToH 7 81 Heh o1 I SHeA
T o IR H hIS H<@ T8l 1| THRT HRT
o foh =127 1 fagia 31 ek dohf W
aTenfia e 31 T o STeht gfte off =1 7
oft| 398 I fagid Wa 9 uftshd &t T 3
forgroard st off forelt o188 St fagra
o forg sriferd €|

uﬁﬁvﬁr#awﬂ?ﬁﬁa@ﬁm
Ted w9 WY 2| Hieted! T qeh 3T
GRS 5 U8l &l a9 Hafdd
9gd 9 e Uhiad R fou &) Sierd
R 7 T kel o MMUR W i+ a9
Feq fhul 3% el o F1Ew wer s
%lﬁﬁmsﬂw%z
1. Y% U 1 Hel UH <Hgd Bl ©
IR i 79 <elga & Th Bied W
2 & S v e fa  fern T
2z o A gd w feefa WMo
<9I T R
2. g4 1 UT I fHaM arel @ 9HH
T H GHF &% 99 S ¢l 39
TR A AWBTH T B H & G5 C
WD TF T HE | &R G971 o SR &1l
gHE OAB Tl &%hd OCD SReR Bl
3. gd ¥ frdt 7e *1 oEd g4 (r) HT A
39 78 o §d o Rd: TR HEA T
o a1l o FHMEI el 2
AT B/T2 = Teeri|
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RS SRR CCE ] C

2 T wel =1 wifa

&I RS HH &F 5 B
[AU chledl onls A
Tagia g&qa =t

X Hen| =eA 7 g ¥ fe@mn fo w’l &
T 1 RO TEARYT T T8 a9 & S
T 39 W W@ T A 7 R h
T Em &1 SYAN [EaThyl o ohl
qReher et H ToRaAT geall 1 T&crehtol
I S S Fe Tl W 81 Ueh Gl doh
T9 YR &1 BH el R Fehd 8 T T8l
1 HETT IARR 2| A e fF wHaffa
AT v T TS HT HET KT A - F| T
RGRHT HId BT U8 W O el 9,
F V/r

g IRehEO HTel TR, T v = 27r/T,
A2 YT

TH Heel 1 39 YRR ot feran S wehan @
v2  (1/0 % (r°/T) Fh o/ FeR &
WW#WWW%

Ad:

v (1/n

THF  v2/roh WY GANSA i W EH
W e ®, F 1/

A AT M den m $7HE o6 7 fig A
A B Th-TW W agd W feem & (= 10.
2) | 7 efifse 3 fyel & ste st o
F B i o e W o SR,

Tl foel o o= oM oel 9o Sk SeIHMI

o TUFTS % FHMU! B 37eiq,
F Mxm (10.1)
qe g1 fiel o6 &= o arel J9d 3ok dre

F T & It & FHAMUE €, 319,
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1
F PE (10.2)

IO (10.1) 9T (10.2) © BH 9 &I
M m
F = (10.3)
Mxm
q, F=G—s (10.4)
el G U SAuIfehar feerier € iR 3 Weifen
ol feei wed 2l
I9-TH ®E W, FHHEO (10.4) F 9=
B
Fxd?=GMxm
Fd’®
q G (10.5)
M m

THRTOT (10.5) H 9, SO T SHHH oh
o Jfaeentyd & W ¥H G o SI Uk
I B SN m? kg? @

0 hdfed@ (1731-1810) o T U
Al 1 SUART ek G T T AG w1l G A1
AU A HH 6.673 x 101 N m? kg2 B

70 W € o fRl off 1 angedt o o
AT 5 foRmM BT ®1 MU ST qen
g 93 31 i o & o o 39 S
o HE R AR Sifew) Ry femfat
o o9 39 9@ 1 A9 I Tl |

7% Fram W T ot Q¥ fe)

T8 el a&gell W o Bar §, =R 3
 ESUEERE TR DR R
/E RIlRIBEl

FIhA-a
F d 3 3 & SRAgand € 39 HeF
w1 51 ® fF afka # 6 on W famn
S, Fwnﬂse‘afﬂmwwlj

famrT



IATZIUT 10.1 G2l 1 SHAM 6 10% kg ©
AU AL 1 FAAM 7.4 102 kg &
I geeft qen =gl o6 W= Wl gl
3.84 10°km @ d YAl TR WEHT W
TAME U oA 1 URhad hifeu|

G =6.7 10" N m? kg?

qeat 1 THAMA, M =6 10% kg
SSHT 1 SFHM, m= 7.4 102 kg
Yot qef =gl o Sfte Wi gl

d = 3.84 10°km
3.84 105 1000 m
3.84 10®m

G= 6.7 10" N m®kg?
THH (10.4) W, gt g AW ™
T T S,

Mxm
d2

F=G

6.7 10 "Nm?kg? 6 10**kg 7.4 102 kg
(3.84 10°m)’
=2.01 x 10 N.

37d: gealt g WgHl W S T &9
2.01 x 10 N%l

1. TEETHY P GELF {9 TaET

2. Yl qyr 39l Hag W @l fadl
a5 & @9 T aret eI aof
&1 TRATYT F1d &7 1 g3 faraq)

10.12 TEETRNUT oF WIATIeh 99 Rl
T
TGN Rl HIE=eh o 3Ten TE qReeist
T FheIAgde AR Il € S 3THeg Tt
STt off:
@) TH gl | 9 @ el §c;

TEETHT T

(ii) Yool o =Rl SR =LA i Thd;
(i) G oF I AR Tl Hi 7fA; q=
(iv) <EHT qeM ¥4 oh HROT SHR-He|

102 et T

ek U w1 e S ok fU ST uw
foRaTRema I

ferareReTa

o TH TR ofifSu)

o 3Y FIW HI IR kU

o U8 Uw ffYed $EE d% 9Eed @ SR
da T A o R

e WA ¢ foh gedt asgeti i ra @R
Mepfia Ll 21 geal o 39 STRY0T oA hl
el 91 hed €1 3Td: S8 oqu geal i
R hee 3H 9 o SR IRt €, 89 whed
€ fr a=qd g qaq o € e Rt g
aegetl & a9 H *iE uRedd e 27 fird
o aegetl i T i faen # i ufed
TEI BTl e geal o STHYUT o HROT o
o i o qftedd g B o | g off
GRed R 1 Sed= il &1 S o g
I& gt 1 AR Rl ©, o1 % L 2
Tg @R Yol o Tecld ol o SR @l
AT $9 @RI i Geal oF & a9 oh
SHTOT RO A1 [eeald @l hed 8l 38 g’ 9
ffée L Tl g o AEF J8T & S R0 % ©,
AT m s

P Ty SR R
ST Al @R HT UAEA 1 HH AT
fShamehed 10.2 W WeeR 1 SoUHM m 2| BH
el 9 & 9d € foh g w9 9 it aeget
o Tl oo o RO R ol @ A g

10.2
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¢ ¥ fffe ww 31 wfaw Tam aa &
TR F, AHM qe o @R o UG

o IUEX BT, STeIq
F=mg (10.6)
GHRTOT (10.4) 01 (10.6) § BH U Bial @
M m
mg=G 5
d
M
a1 9g=G— (10.7)
d

ST R M Yed w1 FHEE § q91 d T% 90
geeft o ot 1 g0 2

HH AT Tk o] g2ail 9 AT SHeh! Helg
& U@ B THE(10.7) § 5O d, gt )
51 R oF SR BhM| 9 YR Yol &l §ae

T A1 3Heh FHIY W a&gsl o fou
M x m
mg =G > (10.8)
R
M
g=G— (10.9)
R

geel Wk qui Tien Tl ?1 gest @ e
el 9 fored o9 ®1 SN WM W Fed @,
AT g &1 71 yai W fayaa ga &1 stde
AAfersh =i €1 aiferskier oret o few gedht
F TAE W AT TP U g TE I
feor o Tehd T AfR geet T W AT aggait
o U geat o Ed 9 oh HRU @
HHIHI1 (10. 7) 9 T fovan ST Hehal 21

102.1 &I ©UT g oF | oAl UReher

T @R g o WM 1 GRehed i ok
feTT &8 TR0 (10.9)H G, M AMT R HAM
T Bl S,

ik Tecld Fadioh, G = 6.7x 10" N m> kg2,
Yeal k1 SFHM, M = 6 x 10% kg, T

geat sl 3, R=6.4 x 10°m
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M
9=G—

2

6.7 10""Nm’kg® 6 10* kg
(6.4 10°m)

=9.8ms?
37d: eal o & @Rl &l AH

g=9.8ms?

1022 Y&t F THEE T F UWE H
TEgall it i
78 TueE o fou for o 9t a%qd @raett

71 I, SE A B, TR S @ 9 R
¥ IR, 3TeT wh foRamehang i

feReTeheTa 10.3

o IS HI Tk I T Th TR efifrg]

o TA H fEE ARG H Yol wiw 9
T @ fiiEu) SfE e, = A aRdt W
T WY TEEd €

o BH @A T fF RIS M W YRR &
e P R W Eual 21 TH a1 ok
HeRIe o RO el 21 et g st
TG T FEUT o HROT A FTR T
%l ShiTS] YT o' QIﬂlaﬂwgﬁﬁa
TeeRk | o At Ufekier § 2afures gian

21 TH YA I ARG &7 HiF o S H HL
e 9 gan ferel & 7€ © @ TS aen

TR Tk & X 9 = )

B S B foh ok Uad § o ROT
A9 HLA &1 HHHT(10.9) W, TG A
3MYE T S aTel I8 @R SHeh §eAUH
R AR 9w zHenr e g R @t
U EiEel a1 3, SE1 A B, Th & R
H "= A =1feul T el o TR, 39
fomR 1 gfte o fae fefiferm 3 geeft o e
T FH! gs HAR W fafg= axgatt i e

famrT



Hifer geat o e g o1 AF fEeR ¥,
d: THEHH @Rd Tfd oF T GHEI,
WU a%h WM Wg WA W 9 @1
(Y STTAMT 8.5)1 & TR B

v=u+at (10.10)
s=ut+%at2 (10.11)
v =u® +2as (10.12)
TET 1 T v HHY: IR T Afqq o7 qen s

I F ¢ 999 H el T R

3T GHIHON &1 TN Hd 9Hd, Al
@RI () ST &1 fem o sterfq fd 6t fem o
7 @1 'l Al B9 3! HIcHe il ©R ()
H HOMHS o & Ig Td Hi 90 o
faudia o 2|

3IETEI0T 10.2 TF R fFdt &R 4 iR
FL0.5sH ot T 37 Felt 81 9fieher
¥ Werd o fau g &1 9 10 m s
SIS
() ¥RA W TR THT FR HI A

F1 B2

(i) 0.5 s SN THH! Gd =1l 0
BIr?

(iii) ¥R ¥ FR fRad 3= | 22

T

9, t=0.5s

PR ED aT[, u=0ms!

T @R, g= 10 m s

FR HI TR, a=+10m s (STHET)
(i) et v=at
v=10ms?2x0.5s

= 5ms™!

() ST el =l

2
=Oms+5msY/2
=2.5ms!

(i) TF I T A, s=0ar
0x 10 ms2x(0.5s)2
Ox10ms2x0.25s?

1.25m

Hd:,

() o W THAd GHT TG 9O
=5ms™!

(i) 0.5 Uehs o SN SHHT S =l
=2.5ms’!

(i) ¥RAl § HIR HI HE
=1.25m

IETEYOT 10.3 Th a5 1 SeaR o o
F T 3R HepT ST 8 3N T8 10 m
H SHE o TgHdl Bl TR Hifey
() %] foha= o ¥ SW el TS qel
(i) T gN Swuaq fog % wed o

IR el

EIG N

T HI TS T, s=10m
Afaq =,
&g R,
T 1 O, a=-9.8ms> (HEAHEN)
@ v w2+ 2as
w+2x(-9.8ms?2x10m
-2 x 9.8x 10 m2s2

J196 ms’

14 m s!

u+at

14ms'1-98ms?2xt
1.43 s.

v=0ms!

g=9.8ms?

o
I non

u
u

i v
0
t

@) YR S u= 14 m s qAq
(i) Toram ™0 999 t=1.43 s
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1. o 9o § 319 ¥ GHId 87
2. o ®RU § 39 F GHET 87

103 S|

T fUsat o o e € o fordlt agg
S SHoh Sgcd Wi WY Bl € (ST
9.3)1 B 78 ot drar ® R fan sifus
9] 1 TEHME TR, A1 & S IHRT
Secd Wl B TRl o%] k1 gFHE 3 &
Ted © IR % gesl W e, HEH W e A
TR 9Tl STafRel | 31 39 YR %] 1 SAqH
fEeR Tedl ® a1 U T § TR TH R e
AT

104 X

& WA § T gedt yedieh a%q i e iy
I ¥ B I 7 IR TE I I
AN (m) A1 G2t oF T aa oh hROl
N (g) R Feft 21 fopedt g 1 IR =8 =
¢ T8 @Ie geat &1 3R eMeia Bl 2

T W ® T

F=mxa (10.13)
sy

F=mxg (10.14)

&) T YAl T AHRUU dd IE h 9R
Fea gl 3w ¥ Ffée i 21 38 Tt
(10.14) § Jfqeentya & =

W=mxg (10.15)

Fifer a5 1 9 TF 9o ¢ 08 I8
Jedl i AN ARG Bl , YR < SI |
IET & S 5o w2, FA AN | R TH
a1 & S et foen o Y @ S o €,
zEfe 38d iAo qen faen < B 2
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B0 WA ® o fordt U gu wm R g
M feer e B zEfay fed e gu e
T, IE 1 R I o FHHA moh FHEIIA
B B AAA W m | TS wRO E TR T
U g T W BH 9% o WR &I IGh
TEM 1 WY o &Y H STAN H Hehd &
forell g 1 SAM Y T T, =18 gealt
TR fRd o Te W, Sa € @l € i
& T AR THh T W R w B

104.1 Toelt a%g T 9T W 9R

B G @ T geat W fopedt g 1 9N '
T T fm8 gyt S® oaw wi o SR
AR L B TH YR, wgAr R fme
%] 1 R 98 o ¢ Y =gA 39 o i
RTTA el B TSH 1 FeAWH geat i
U A B TH HROT WA TS W HH
STHTOT T TIT 2

UM AT fore o] &1 SmE m e ae
TEHT T THHRT TR W1 A ST g H
FEHE M_T 91 THh! BRI R R

TEcATR YT T Ttk 9 @ F W, Sgm
R T HT TR S

M _m
R2

m

T T S g BT g W AR wE
Yedll o1 FSAHM M AU THH BRI R Rl

w G

(10.16)

5.98 10%*

6.37 108

=5 7.36 1022 1.74 106

famrT



GO (10.9) 91 (10.15) § 85 W< il ©,
M m
=
THIHIOT (10.16) AT (10.17) § GROT 10.1 W

ST T @A W

w, G (10.17)

7.36 10>kg m

Wm G 2
1.74 10°m
W, 2431 10°Gxm (10.18a)
aAql w, 1.474 10"'Gxm (10.18b)

THIERIOT (10.18a) Sl THISHOT (10.18b) T 9HT
W EH I B @

W, 2431 10"
W, 1474 10"

W
m_ 0.165 =
W,

e

(10.19)

o) ]

I H AT W AR 1

e H YA W IR 6
& R TASHT W AR

= (1/6) x 3HR1 Gl | AR

SETEIUT 10.4 T o] 1 So4HM 10 kg &l
geefl W gHeh! ¥R fehan gim?

gl
SIHIT m =10 kg

WWQ=9.8mS'2

W=mxg
W=10kgx 9.8 ms?2=98N

3Td: %] 1 YR 98 N B

IGTE0T 10.5 Toh o%] bl ¥R el i
Hdg W A9 W 10 N 3Tl &l ek
g 9591 i Hdg 9 HYT W Thd

B2

TEETHT T

gl
T W §
FEHT W ] 1 9R

= (1/6) x geat T ZHHRT 9N

3701,

W, 10
6 6

=1.67N

W, =

31d: FgH 1 Fdg W IE] k1 R 1.67

N R

1. f#dl a%q & SFAF a1 9% ° F
3R 87
2. T#Hl g% F1 =5H W IR geai W

B 1 N, 3
g R A T I BT 87

10.5 YU deT 1

FM wd o G@en TR S Wem A
AT ° A <Ig a2 O H1 S formem
9N U TSR 2 U oft 31k g €, T Haq
= W F feht g 22 el 26 o 59 &
AR ol o e i

BT U9l R S WA ok fAw qen 3
sfae aftereet 1 gusH & fau < 7w
R U O fon ¥ @ 9t e 9a (9OR)
TN 9id Tehleh &AFRA W oFH o1l 91 ()
1 ¥R 9 9T S GEEe B OIS
T <& R 37 T o fou smeu f=fafed
frgfaa w foar =1 :

Teerfa 1 : forlt Jrifer A€ W o9 w& =
A =Ted € e fm fee 10,3 W <wien T
21 I8 M FH o fAU ARt ST o
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3T TS W &M I TH TR § o fi
o MY (FUS 9M) o Gag o &ahd W a9
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M9eh 9 oF &% © 3 g1 3@ TN
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far=-fa=1 gure giar 81 S feorfa o goig
qAM T i SHeh YWiE ST T
3Gt YUl o1 GHE 39 &5hel W R
59 W 6 o8 o 2

W W YUIE T Y9G T U h1 3707 T
B w1 feafa o etfues 21 wfd wwish &orma
T A o6l YOI i S@ HEd 21 39 YR

. YUK
 epIEd
THHIOT (10.20) § YUNE T &FHA oh SI
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SI A% &1 UREhel ed o, 99 pa 9 =Fed
e ST 2
fafa=1 &a%ell W oW H et JuiE oF g
ol T o fOU AU Uw SEAcHe SSEd
T fo=m &R
ISTEIVT 10.6 TH ThHG! 1 ekl T T
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(10.20)
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<
§
\ |8
> %
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20 cm 40 cm
(a) (b)
faT 10.4



g1 el o THS g U W oH o
TME 1 1A BN, IS 38R Fefafad
fomten &1 Hag o9 W Wl S 2: (a)
20 cm x 10 cm 49T (b) 40 cm x 20 cml

TRE! o T[eoh 1 FAHM = 5 kg
HWMW=40cmX20cmXIOcm
el TSl o e H IR U i T
W YUIE T T
3701,

Wﬁ?\'= F= mxg
5kgx9.8m s>
49 N

e T GTHA = T x TS
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FHRIOT (10.20) 9,

49N
< 0.02m>
=2450 N m2

Wﬂ?éﬁﬁ400mx20cmm3ﬁﬁ
TaE Bl W W S T, T8 A I HA©
W e S & 9UiR o 2
AR =?*|'79|T5:><€ﬁ€‘|'.%c
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49N
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= 612.5 Nm2
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Teh TR 1 Zohel T 3R 38 HAMICR
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eI Hifee foh SR &1 @aE § A el
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TEETHT T

g
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(a) ///
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4 o St @
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A S ¥, S e e
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SN T T8 WA, ScAe S shedrd &

W q{gtﬂ [ Rl I | 5 IS Tavg | [ o IS [ )
uftror fera giar 82 @ e € a9
& fau 78 9t el § 99E g 82
fordt T o et ®, geft s THE SecreH
I 1 AW HIdl €2 T T H1 S
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f¥eh ®q § AT SM@1 © dl 98 FW hI
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T2IU T T o AN o aUed Bl ¢l

1 376 3T T T Tehl & Toh Temamenetry
10.7 ¥ JeeR o O H 9 W@ T o 9]
= % TR § SR F P T g e

sfhHET T ik S
J| =i Tk TTgId 1 @l
| =T S 3= o AW ¥ faema

N ?| 7e fogid S=iH 98 3E
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o1 fe=m 21"

Y A 1 ST 3= TS o Gpe |
STYART gL HH HI IS Rl A9 ok g
EXI

STeh AifAen! qen sAAfd # few U
FE 4 3% UfHg Y faan I, o
qe ufedn 3R X ok fawg § 3k A A
i T 1 AT O o fovg deE o
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SfRHIES oF fagid oh agd ¥ STIIaN
g1 e SoEEl qel yAgfeal o fesgd M
H 9 ST T U, S gM ok fRe T
1 YEdl Hi Sg v o U ggE B §
qeT BIEHIeY, S Sdi oF ¥ H9H o fou
I B §, T fagid W enuiia €

1. T& Joil (weighing machine) T 379
YT FETHA 42 kg e #d &1 FN
MYHT 5THA 42 kg 9@ fw &
77

2. 39 UG TH T H GNT ddT TH
e #t o & goll W "9 W A
100 kg 579 s¥iid &1 drefasar 3
TH-TR d 9RT &1 1 A9 9T Ghd
& & Bi7-a1 9/t & 3R Fi?

10.7 MUt T a?

g S € o ferelt o o1 ST, ek wfd
Tehish TG o SeAHH i hed &1 T
ares feram wfd = e 2 (kg m9)| fafymse
uRferfaai o freht ugrel @1 T Wi quH
©dl 21 oa: Tedl wered 1w SHe U
enerfor Tur B €1 e fae-fae ugel o
o fo=-fo= giar 21 Sereon o fag, 9 w1
=ed 19300 kg m® @ wafe Ul w1
1000 kg m* T Foet qared o T 1 T,
39w #T Ysar w1 A9 H FEEd R
Gkl

I fRet agted o W @ A o SR
HI o W T HET GauSEe gar 2
forelt =1 @1 eAUfeeR W 39 URied
T 9 T ok Sl b1 ST @1 S7eif
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fedt TgIYl w1 =ca Bel:

ST ocd = .
T S 14T T ATIfEF oA = 10.8
<fer smifyer T 99 RET w1 Tw .
‘ e 1 S
UM ¥, 3Td: THRT I W el Bl S B =
= B TS =

IATEIOT 10.7 <1 T MU o 10.8
21 U T S 108 kg m 81 SIAGER
o =TS T S B

el kT 3MUfeh oA x 9T 1 S
=10.8 x 10°kg m->.

TRy o oM o STER =l g fuel o o9 sty g
39 I oF TEAMI oh UM o FHIIU a¥1 3ok o i g4
o ot oF FRHA el €1 F8 fram gt fiel W o g @
¢ 9% foava ® ®&l ot 3 39 YRR o 9 w1 gEtes e
F5d 2

TRl Teh &fiv] 9t € W& qoh foh oga 3ifush o ot g
Heg 7 il

Yeal gRI oY, WM el TEclieh ool ot hl Tecd &l hed &l
e g oAl ael W Sels 9g4 W A Bl Sl 21 FE gea
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et g 1 WX, 9% o ® e gedl 38 ol AR SMehftd
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Rl a%g 1 YR, SHEM 1 & @R o [OFHe o SRe
T 2

foret oreg o1 R Fa=-fo= woml W fa=-fa= = wehan 2, fohg
T feer & R

gt oeqd forelt WA H gaH W SaEd o w1 S H B
59 59 o a&getl i gaia S © Sk Sl | % S
TEU 59 1 Tdg R G g1 AR g 1 T, gAY T At 5o
T afusk T Al o %9 H g9 T 2
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10.

11.

12.

e g1 awgell o o= HI g HI T R A ST A IR A=

eI YUl Ja fhd JhR F=Zem?

[t IS W T Al [l T 3Tk ZIHE oh HHIIT]
B 21 fhY U 9 o Bkl oRg o gehtel duft | A e
firet?

qeal a1 IHH! g W W ThdT 1 kg Tl I o o9 [oed ™ a9
1 GRATT A B2 (Yea 1 FeAUE 6 X 10°4 kg ® 41 YeAl i
5591 6.4 X 10°m ?)|

Jedfl gl WA Uh-TR ! Tocld od W 3Mehiid wid &1 -
geall o1 ot W SEH 1 AR HLd! € 9 9, 3H 9l § forwg
AT YAl 1 ST HIdl & o1 ] A BT € A S €2 TRy
Fi?

e =gAr gedt i TeRfid hear ©, df ged =gA i AR T b
REEEZTIY

T TGl oh o9 oM dTdl TEehuUl da hl T BT, 9%

(i) Tk o] 1 TFHM AT AT T sme?

(i) a¥geT oF o= hI IO A ALET A T AL I S

(i) <A IEGA oF SAHM A Y ] SE?

Teceh S0 o TIEeh 90 o N Hed 87

el T o1 T 82

geoll o fohdt o] o o9 TRl 9 i g FT FHeh?

T Al A T Tk 1 o 89 T 4@l W F® UMW 91 Gl
21 9 39 GH ! faged o9 W 0 5 &1 3@ 21 o 3Eeh i
TR g 9H oF IR 9 9q% g2 Al T, a1 2 (Fohd: ydl
W g1 A Toed o i een At 21)

T &S &I e, I YHR HT e Fl T FHT oA T 7 9
ofit = fret @7

T 1 g W T a9, et wi Gag W e g hi
3TYET 1/67[0T B1 T 10 kg hi &G 1 THT T q oot T =2
H WR A BA?




13.

14.

15.

16.

17.

18.

19.
20.

21.

22.

T 75 Heaner G 0 FW &l 3 49 m/s & T T Theh! St
21 Ifeher HifT

(i) efeshay = el a% fo T3 agedt 2

(i) geeft 1 T W 99 oited | feren T e e

19.6 m S Th HAR &1 =l | Th JeeR BIS Sal 81 Yt ™
T W Ueel ST SifqW 97 A wifey

Hig Tk HealeR ¥ # W HT 3R 40 m/s o IRFTSH a7 o
TheRT 1 €lg = 10 m/s® od Y UTh sh1 Tl ¥ TeeR gr I
fhar SR T HITSY| 72 faEem= qen Jeer g =ell T $d
g forat ghfi?

geeft qonr gd o i e o HT IReher wifsw i 2,
geal 1 T = 6 X 102 kg AU I 1 THAM = 2 X 10°° kg |
Al o o= @iEd 58 1.5 X 101 m 2

HTE TR 100 m St ot MR 6t =it @ fiwen wn o) s
AT s AU TR 25 m/s o a7 § Heare fen § I & IR
Thehl TR UReRe HITST T T Geel e 3R kel THeii
TR e ° SR H1 AR Hehl T Th 1% 6 s IEN Gk aral
% UE e Al 21 FG RIS

(a) 78 T 31 ¥ W Hh TE;

(b) = G WgH TE SAfeHAH HEAE; qed

(c) 4 s 9¥aq W5 i feerfal

fopelt o o gl T o W St ol fohE faen | e ohn @2
It oF iR forell wies o Teoh &1 Bigd W I8 UMl hi Jae
W 3 S e

50 g o el T<rel 1 ST 20 cm® €1 AR G T S
1 g cm® g, df ugref 3w =1 gam?

500 g T HIelss Uehe 1 ET 350 cm® Bl Uahe 1 g enn®
e ol U A AW A1 gem? 39 Uehe grn fowenfua w1
SHH o1 gm?
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(Work and Energy)
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rferehan faeisy o1 0T 1 = ed &1 59
HHN: 3eR A Y Tefyq o s 21 st
fo o1 12.8(0) & Te@mn man 21 wafq & fog
THHT HIEH T IT T k1 HIEG BN &af
1 Jaerdl T gl Hold: 39k ST
@ Sl B AE g Rl O W« W
e 9k, @ W U 43 A AR a0 i
T TSl Bl A A SO H Bl A
TH AT W SR 9 9 R @ Y UgA e
G M A MY TEHRT HROT ol Fehd 8?2

agfa Saft & stfusk Bt @ @R SHeT R
off stferh BT 1 E YRR 99 et 1 arRe

el et etfush g0 q% =t Ghdl € Fifh
Tg Afush el d Gag B SARE Hd d

+Y B € SHH! Agf o w9 e ? S
o ot 12.9 & <wiian T 2

fafa= TR qen steRfa i s faf=
ATl o MY H w2 AR fafa=
AR i el Sea= il B

T
faeiis

LN -
T\

=1 arRed ®1 eaft T wT

T
faefe

I
ATATAATATATATR

=9 AR F! a7 FI R

ford 12.9: 74 R &1 &af7 &l sgfa F9 a=
3=9 AR @i el HI g feF
grdt &

fehet o 9T a0 el S €1 Hid
Y QWM W THHT AW e Yaerdl 1 &
%4 B 9 21 o 12.10 & 9O egfa
Yol a1 g &af 1 o M faat yfyid i
T 2

a0 faeiy

LA AL A\ e
VARV VAN

AN N
IRVAVA

o7 12.10: 93 &4l &7 A9 %9 &Il & aeil geiel
s 1 ST A gl @
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& sl I Turdl (timbre) 98 SAf¥eier
2 S B9 HHM qrcd qef Yeerdl i & eata
A I HH § WEEd N B Thd A
#1 et w9 wed g1 e Mgl ok
g § 3= A I @R (note) FE & 3R
Ig g H gEg Bl 21 IR (noise) FHUIMHA
Tl g St Fiid g § gEs B e |

o
1. @7 &1 FHH-G O fEfataa w
feifRa &ar 82 (a) Faerar, (b) dred|
2. SIHI @ET foh f77 7 @ o eafq
% R 374 82(q) FRR (b) R
7 &I
T o fee fog S uw ddted @
foRe™ g1 Uehish 99d H @& &I TE 4 a1
AT e 2l
& S @

g =
THT

X

1
T T
TET ;A B TR T A T N TH
e et (T) W welt TS g4 Bl 3T

D=

SO I
aﬂ=ﬂ@ﬁafx?ﬂ'@%

ot wrem & fow gam Aifge aiftefa
H e &1 o |t egfaal o foaw e
feer @@ 2l

IETE0T 12.1 fordl w=aft @t =t erafa
2 kHz 3R SHHT T 35 cm €1 T8
1.5 km 34 = | fora w8 offl?
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gl
feam gam ¢,
A, v = 2 kHz = 2000 Hz

LML A
=35cm=0.35m

TH SIEK %, T AT v
- TR et
= 0.35m x 2000 Hz = 700 m/s

T 1 1.5 km T4 TF L H o Al
qHY

F 1.5 kmTT L H 2.1 s 9T A

o

1. TR s avT # e, STar, sad
FT qg STEAH d F S 87

2. fohdl el @ &1 @IRET a9 ghd
3G 97 4 fHG YHR Gard 87

3. frdl € g€ 7129w § wa eafd @
&1 SMgRT 220 Hz @ a7 440 m/s
81 39 T FT IR T AT BT

4. &gt safEia @ 450 m [ R/ @37
g3 &I T7% 500 Hz &1 &af7 g7ar
81 Eid § 7757 & 99 a% Yge ared
3 HAFIT GaieT J fdar 95T ST
grm?

el THT® GFFA W Th Hohe H oA
el e Sl ol wa 1 el hed
Y g0 Hfi-hdt ‘ererar’ qen ‘<dierar’ vl
FT T % T H ST HW ¢ AR TR
el Wk € 7T B 1 WereTan eaf oh ferq sl Wi
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Holemgiierdl i A9 g1 R < eaf= qqe
dieran 1 & Hehd! € TR ot g9 T I W
T YT AfIH Yoo ea o €9 H G Fohdl
2 ik AR 1 9 foru sifie gagTsha
gl

1. &5 &1 Jaaar aor digar 4 Hw
qdisul

1224 Tafir= wreawt § e &t oo

fordt mem ¥ waf1 w ffv=a =« 9@ 99fa
SR Pl s S ATsd s el
Th19l h1 =Hh @ 3 % o RN AR
g It 21 zEfae ww g faswd fe
Hehd © o eafq 1 =1 UehT9T ki 9T 9
9gd FH g1 9 HT T ST AIeTH ok ol
e et @ foed 3 g=ia gt 81 e
TH TAY HI YA Sed hemed H W@
fordt mezm o eafq 1 =7e Jedq o drg W)
faeft st @1 o9 89 3 9§ i sEeen o
3R S 2 dl waf 1 =Tl wE eidl S 2l
fordt off Tream o A9 SgM W = S =
off agdt Bl SSee o fog ag o eaft
TIA0°C I 331 m s dAUT 22°C UL 344 m s!
21\ ol 12.1 # fafa= wremi § e fowr
A W eA HT A i @A w2l (3™
ST AE T 1 AaIHdl Tt 21)

25 TC WX &af1 ht =Tl
1 m/s o
6420
frohet 6040
LA 5960
e 5950
e 4700
Fia (frede) 3980
ECl S (HHET) 1531
ST (3TA) 1498
EDEIC] 1207
HemAta 1103
g HECIE R 1284
giferam 965
g 346
SRS 316
Hehl SIS 213

A g W9 &5 U @ ® A9 9§
Afereh o=t W TG LT § T 3@ TeAlTE
oA 9§ oA g el widl g1 i,
S-G9 TEAeh A o =i
gl @ & SRS Bid eaft w1 aA @
atfusk d<ft | TIfq et @ @ 3 9 | wer
T SO HA F1 T T /I H =g
Aferk o1 Bt &1 W YRR HT AT A
Y Hag aEE ¥ 9Redd ¥ Tk 9gd ao
R Yoot Al S B © o eaft 5|
HTd B | T AN W S g9 e
99 H Tad en H oo gk @ fR ae
fagferal o witel =l dig Hehdl € 3R =&
ek fop worl 1 o erfq g wehdl 2
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1. a1, 5 a1 &l § 9 g areag
T eafy gag a9 Tordl 87

12.3 ;A 1 wEd

fordt 3@ A T9 ¥ THTR A IH THR
I Tedl & 9 FIE W hi 1% fhdt AR
Y THUHL A9H AT 1 T i Hifa ear
ff forell 319 o1 58 1 Hae ¥ wEfdd Bt ©
A WA o I Tl 1 weH R ©
fSeRT 182 3T 37Ut fUsell hemedi | &
<ok ¢ TEdeh Hag T Eie MY SAfels e
A o YA B i fIIm den Tedd gH
w1 g o o= o9 S0 99 § U Bid ©
R 3 i el Tk € qa § et 21 et
T oF qUEEH o Tl 98 SR o6 STeRiEh
1 STEYIHA Bl & S =R uest Ry gy

g A G
ferarekemy 12.5

ot 12.11 1 9T &1 T SI9 U2 St
3T 1 YW 1 Gl ¥ T UEY 6
HHd o

o

| |

o 12.11: <af7 &1 wadT
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Yl i TaTE 9T BT AMfeq (A I
F TAAE ) |

3= AR o gHIY fRdt B9 R afed
FHIfSU| TH LT o Gol R o 99 TH
ot T o g W R §
F1 At g T HIRE Hife)

T et okt fearfd 61 39 YRR wEEifea
Fifsry fSg fF oushl o€t +1 et
3T YRR T2 T § AR A ol
T UEUl qUn Sfeld ok Sfi9 oh I hl
Ifqq qe ek o™ oF HaY @l IfEu)
T 3TN oF WY i HearR fgwn § ot
@ = d® ISEU R fEu
a1 872

12.3.1 ufasatq

ferelt ST wreder o S fepedt gama stem
TRTg o e afg ey Wik 9 faeemd =1 dref
SIS 1 SATTeh] S qHA qvETd J&l et T
Y G S 1 ST GAE < Al 39 At
i Gfdea sed &1 TN Afass | e i
AT ST 0.1 sk o1 @ell 81 T2 Hfereaf
g o fau qga a1 qen wWEfda s o
o9 HY G FH 0.1s T AT FaA AT
g =ifen) Ak 'w fedt fiu gw am, S
22°C W 31 &1 I 344 m/s M & df &afq
H AU Toh S qM e o I
AMY S TH 0.1s oh IYER Tgo AR
3Td: AT ¥ e §ag q%h S qefl e
3 H =37 g T &I TE Fd 54 ®F 9 &H
(344 m/s) x 0.1 s = 34.4 m B =MMEUI 37qd:
e gfaqeaft G- oF fa oy i et
Hid 9 =Aqd g0 a1 5 T & T Fd
i 3t 37Afq 17.2 m TI9F B AW I8
T 91 % 19 & W 9K Sl @ Fifen q
o WY e o o | ot qfedT 8l S 2
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e o IRER Yad b HRUT §H Tk 9
afferer gfqeat-@i oft AT < wehell B | SIEal o
TETEES &1 LAl e qedeh Yol S eal
Tl g ¥ IRAR WEdA o Hora®d 3cd—

Bt 2l

12.3.2 3TN
fordt o2 Bfa o 3= BH At saf e 9
TRARX Ad oh RO KB T T oAl
w@dl € v& q% foh 98 a1 | | @ =Y
Tg GAE B A TS| T8 IRAR W foreeh
HROT eaf-fele g 8, SO whear €|
forelt 991 9o o1 9 Bl H TSR SATOH
A A =1 ITOM i HH HE o T
[ Hed HT Bl qN AR R A SRR
e o€ o e B Eiel o ugel w1 g
S0k &AM TR U oF SMHR T off foha
S B

IETEIOT 12.2 TH A A (el WSt 9g™ oh
Y et S € SR SHat yfasaft 5
s % TYEN §OE 3§ AR ey
a@ 346 m s o SMQ, @ dgE qe
T o i i g0 fRa =2

Bl

& Sl =, v = 346 m s°!
gfqeaf g+ o foran T 9 t=5 s

s g/ =l T gl

=uvxt=346ms!'x5s=1730m
5sH & 7 Jg au A ok od hi

T TU T HI| SIS Fg qAl T
% o9 ! 50 = 1730 m/2 = 865 m.

1. @ glaeafi3 s 99eIq G 3dl &1 4
g7 P T 342 ms & a G a9
Wedk Gag o a9 fehal g4 gril?

1233 &1 o dgA GUEdd oh AR

1. HHH O ARSIy, BH, @ qU
YRS S99 ¥, 9 36 YRR ST
S B o eaty @l fewmeti o %el fomn
ehael T fagie foen o € st ®, S
o fot 12.12 & <wifn T @)

faT 12.12: 9w &8

T A | T Al 1 A B Gal 97T
Yl Bl B1 I8 T § I e
redt eaf N sl IR-9R WEfid Hich
et & AR o w1 feIm H 99
% R

0. WUy T fafeam o3 & s IRR
o Y, EAd: T&d aA el H,
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ST B et s ® g ° S
I Bl Wehg § UM ok gkd
S ! &, IR-IR T o HR]
<l & HH aok Tgadt & (o 12.13)1

faT 12.13: @Y=

3. HY2 oA, T Fell qen fau g
HT Bd THRR TE S o T
WET oh I9E A gia oh |t
il o ugw W, St fom fes 12,14 #
T T Bl Hof-hoft SRR eaf- g
F T9 ok WY W e S # o
o =af, sa-9g 9 e o 99
T ¥ ¥ R A ¥ % W (o
12.15)1

o 12.14: 9T #8 &1 GHIFR 59
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X

for 12.15: 92 F&lc7 4 I9FFT [T ST areq &af1-ug

S
7

1. 92 g &1 =9 adFiHR F gt 87

12.4 STTAT oRT URER

70 gt smgfa &1 waf=l & & g9 gehd|
T H e Sl geAdl R URE STHT
20 Hz 9 20,000 Hz (one Hz = one cycle/s)
T Bl 19 oY ¥ wH I oh aed qel
FP Wq S8 FW 25 kHz Gk HI e G
Gehd B S-S SAfeal ot g "l Sl @
3Tk &M Sea-Agadl o fau wH Ut
B ST &1 20 Hz 9@ 7 319 1 eaf=i i
g AN FEd ¢ AR 79 FAFA A H
T U O 9 foRdl dAlcieh oF ShuAl ol I
YR G U S TR en frdl el vl o
AT Bl T I &1 TR (1) 5 Hz
HI Aghd HI TAAA A HT IUAN Hh
ek Tfid shidl B1 el qe eeft srase
eaf IR 1 wafdl Sca=1 Hid 2| T8 o
T ® o 9 Sig gY@ Ted NI @ S
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g1 by g WO a ¥ ved e e
# FEgA A I HW €, W HYEd:
Sigett <l HEe S Bl 20 kHz G 31fu
3gfa Ft SAHAl I TFSA =@ A quEAt
ed T S, TR SR qiRuigs qeat
ST I &1 B TS o TAA (moths) R
AU I3 AT G B &1 3 VAN TR
BN 3 I=d TG i <= i A hl
g1 Ghd F| IR A G-I Sed gL
THMEE o a1 § S el St € 3% 39
TR T i Uehg S W o= U Bl w8 A

T I ik HO Wl Terd &

STEUT TETdh Jfer: TS <Ml 1 %A YA
A T, S TH T P AERASA Bl
g o W o arell Uk gl gfen
21 39H T DIE-H HEhBH, Th TIHER
g TR B €1 S e HESIhE W
vedl € df 9% eaft @ o fagd Gehdl o
Rafda Y <1 81 TihER & forg Gendl
! Fafd T a1 21 A Gehd THR g
2o o1 qT § gREfdd Y f5u S 21 3
&g T T o SIEWM G ST Bl §

e SATR ol waf Wk A Sl e

1., 9T 979 & &M & 8 eFar
W F 87

2. 5 9 Geia srardl 1 WE i 8?
(a) 3757 &G+
(b) g1

12.59Eat o AU

TeEEl e g 1 awl g gt
eyl 1 Sufeafd d off tw fAfv=d 99 W
TTEH T Gekdl 21 SEN dqen fafere o &

g7

H weEtEl &1 fowga €9 9 swEm e
ST 2
o UM YE: 39 WM I HH HA H
STAN 1 St B 57 o 9w wfed
BT ©; S TR eft, T TR
% U, SoRieR ofeEE affel foM
TEST I WH HEAT el € 3= A
T oTel TS foeEE o W@d B SR
79 foeaa § qeafs @t 9t S 2
I=d A oF SR, ¥, fowE qa
T % HUT AT BHR A R
W &1 39 YR o%q quical |t 8
STt 2
o TRIEAM T SN HTg o skt (faEl)
H T q1 31 6l 1 Al A ok
fou foman <1 Gedr 21 wifcrs Heeh!
F U Se-a8 A, goll, Il qe
SRR UK Rl oM o Tt ST
o A ST B T ok sctehl H e
TR A1 f2g &t SR ¥ femw =/ o,
qa9 A1 G I G R AT Bl
F0 F 0 B wea q Ui
i | TE (U ) S E SR
IS T A1 9 I o AT S
1 Sw R S ©1 A efgr-w
oFf 39 g1 €, af At A wafda
B It € S S et Sufefa i g9
g (fea 12.16)1

Sl

YV

TeEt
YV VvV VYV
/N /N
YV
NN

-
=
=

Y VY

T T Aok
forT 12.16: el o7 & ol d 19T T 9
wrEfdd g st @
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RO et fSeen! quresd stfies Bidt ¢,
JOIH T oF HIUT H GShL dgTh
mge Sl €, sAferT 3| wafd 1 SYanT 39
1d o foau &Y fear s g
o TN T hI TEA o fafv= 9 9
TUEfad Y Y T&A T Afarae S
ST €1 $H qehriieh hi “ SehTehle ARl
(ECG)FEl Sl &1
e TRIEAM GgEE T UE A 7 S et
TN T SUAN Hieh AT IR h
aTafter M 1 fafde W & o
fau &m@ o < S 21 39 9gEsd 9
Aeft ok AT, SH—Tehd, fomme, T4ivE,
TR TR o1 gfdafae g fohan ST SRl
21 7TE W i I i A,
S forrera qen 2 o werd qen fafa=
M F SR (IYW) T Gd T H
HEAl Il | $H qehith H QUi
T TR % Sl § THA HLA B e
39 T G WEfdd 8 Sl © el
S o Sl § YEdd eidl 21 3ok
T 3 a8 bl fagd Sendi | gRafdd
fen T © food 7 s9 efm @
gfafda a1 fon s 39 gfdfssl
Ao W =i fepan sman € =1 firew
W gfgd & fen S @1 59 deien
! ST hEd & STeS IS
1 3 1w F U HT S qel
3Tk SIS Sl T I8! Jfg hi
sfafgaaret =1 @ o= H fRe
S B

o  TUEAM T STAN TR I B 42l i
S0 FUN H dred o fo o foam <
THA 21 A HU A H Y F W AR
REISESISE
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12.5.1 AR

HMR (SONAR) %8 SOund Navigation And
Ranging'@ Ekll %I AR Uch Q’Fﬁ 'ﬁlj%lﬂ %
e sia o feora fUei =61 <8, fen den =«
= o T gueatt o o1 39 fowan S
21 AR ohY % Ll 22 AR ° T Uit
qoT TH TYAF B ¢ IR 8 fRE A A
Sterst | Tt 12.17 @1 wifq e S 2|

ferg 12.17: 997 /7 999 &1 T8 791 999 R
T8 BT TE qeafy

Uit queEafy o Sea= e Uit e 2
I q St W Hordl € dn 9ug 9ot | fUg
THIA o UYEN WEhid sl §gEE g
TR FR A S &1 HGh WA A T
o Tl § wee 2§ fo Sfad w9 @
A T Tl Sl 81 Sl | LAl i =l qen
qUEE o YU 9ol ARl oF WHT e
I A FHeh 39 U &1 g *1 T0A *T S
Tehdt € fm@ waft @ quafda g8 81 Am
ST queafs Gord o Y907 g SIfUEor
GuE S ¢ ® qu WL oA | eafd i
oA v Bl 99 Tae 9 fug w5 5h 2 @

2d=vxt
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S fafyr o1 gfgeafte-wg w8d 2|
HMR 1 eh-ieh a1 SUANT THSR i TS A
FHE qA T o A feerd =g, =,
wgfeadl, fen Siet (el W), g9 U e
g & TR W & o foaq fwa
S 2

IFTEAOT 12.3 TH TN qUEAH Iedfsid
H B S TR qc @ WEfdd sl
3.42 s o Y HGfad i S 21 A
THE S H YA &1 9 1531 m/s
B, @ §H5 a9 § e H feRddr g8
g2

0T qAT S oF SE o g9
t=3.42 s.

g 9@ | gt i 9
v=1531 m/s

A g =t . €l = 2d

el d - 9% T T

2d = &1 & A HEI

= 1531 m/s X 3.42 s = 5236 m

d=5236m /2 = 2618 m

31d: STeTS | HHS dc1 i 34 2618 m

I12.62 km 2|

1. T TAgs! GHR 5 Icqafotd &l
8, S U & ST TF @l T q
eHqHT 1.02 s & YI=Iq A9 Al
gl gk @R At °d safi & =
1531 m/s 8, d =g %1 g 7
EIELY]

St fo gge 9o fmen €, wHURS
T AYRR U 39 9iSF il WisH o o
Ied T qUEA qUi Seafsid shial § qel
T ok T ST GG Hicl &1 RS
R I I=9 AR oh UEA TR STeRiH
I HIS W WEdd gl TGS ok Sl doh
mgud & (o 12.18)1 3 wafda @ =
Fehfd © TGS ! Ul Herdl € o ey =
FE FE W T R TE fHE TER F1 T
TiRutes Aeferdl of TR H Hurem 9 Wi
1 @it § AR B STAN w2

ferT 12.18: THTRE 51 YUeAl Seqfoid gl &
T eIy I Fiel gRI GrEfdd
gl &

12.6 9T HUT ht GWTEAT

T9 S g 22 B9 UH Afagad gfw 59
T (1) Hed €, 1 HeEal ¥ Y U 2
TE FoO SEfaA g g H BH A1 qE
qfterd=l st faga Hehdl o a<erar @ S g
dfeT 9 B9 U ufes q% wged €AY
o &M R YA I UfhAT o 9 o aR |
T T == w4
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R W e vael foeet gidt @ 59 %l ges

T I FU YeE foAcell wEd 21 S& WEAH %

o e

= o 1 R o 9Tl I@ 9g Sl @ SN T ol

k( ~ TSE I ST 1 AN T4 B 3 IR, foke
= % TEEN W U YeE AT I SR W w

" 21 39 YR U Y€ hud HIdl &1 HEA Ul

T e ¥ feremm e et [((qreten, Fers qen seres

| o (F2t)] 57 9 1 e T 5@ <t &1 HeA

o ot R T W%rﬁwﬁ@ﬁaﬁmﬁﬁwvﬁaﬁﬁ

o siafe o o FORE F A B SR

%0 § HUed (Cochlea) EX &€ GREdHl

=1 Taga Fepdl o qiafid s far S 21 5

el FH ‘HU Yoo’ wEdrl ¢ 98 fagd Hohdl ®i s@v dfye g dfes d

st 9 A & TR Al o) Uhiyd O A Sl © IR Hiass Tad! s & &9
et o1 Afeteht | ToRdl 81 /@0 At &% H e &

o 12.19: 979 %17 & 4997 977

743

waf fafe=1 oqell o oha L o HRUT S Bl 2

ot fFt gearere e § oeed T o &9 H Fafd Bt 2
e W W HANTd el ao oo o w9 | wEid el 2l
e GoXoT |, H1eqq oh Ul AT &l 9ed, shad faefiy g Haikd
g 2

sty frafa o wafa T2 & "l

T o AfHIE HH W Aq9 AE R qA: Afeshan 9= %
TREdT ¥ Tk I e ¢

a8 <A g 59 W foret Areem &1 s A1 <@ STEdl €9 H
AT WH T RN Il €, e i a0 (1) e 2l
T G A" °oh 9 o U |YYl dled § faw T 9wg 6t
e e (T) Hed &
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Thlh TFF § BH ale Sl &t ol G&I 1 g (v) Fed
y 1

=
a1 3 (v), ST (v) T T () F HI T, v = Av
A H A6 J&Ad: 9daRd g alel WeaH i Yahid qefl ard W™
AR =i 2
A o I o 99 o ST UR, a1 o SA9aq g i e qer
TEd BF i 53N, Wedes Tag W Eid Tu 31fqes 9 T9H vl
T € 3R F A TF & 9 | e 2
e gfqeaft g o foe ga =8 qen weEfda s o &9 w4
Y HT0.1 s 1 G9F U FI¥T BT =1feU)
forell AU o eaf-Fefer aRER TXedHT o SROT el @ SR 3
TN Hed &
waf o Afietersr S dRed, Yol 9T TUdl; Hd a o ol
gr T g 2
Yeerdl et w1 e o faw s @ wiiRes sHfean 2
frdl Uik &A% W TH Yohe T oA dTelt eafd el sl et
1 digar wed 2
el W taft gl B erghaal i eied W 20 Hz 9
20 kHz % 2|
JAl o WE § HU AGAl ®I M hl AageA’ s qon
STl o T 9 3ifes eMgfa w1 wafal bt Cueat’ weEd B
TeEl o fafrear qen GEifies &5 | e SuEm B
HMR &1 Thleh 1 STAM TR I TeUE A B a1 A ok
T fodt sz, wifeat, wrefeat, fen S, <o gy s, onfs
a1 oA o foru feRan S 2

SR IR

1. & # ? 3R I8 k9 S Bt €7

2. TH fod &1 T ¥ v Hifve f =a & &a o e a1y
¥ gired qun foated ¥ 3= Bid B

3. foE w@m 9 98 <@ S "ehar € T eafn g=vor & faq w
SATCHS WIS i Evdehdl Bl B
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10.

11.

12.
13.

14.

15.
16.
17.

18.
19.

e TN Bl Tehfa STeE A @72

e o1 hiA-E1 Aferer fRel o e W o o efyeh T
1 TS T W SAITeh] FETEdl il 87

dfed 1 =Heh aUl TSI HY-T1e 391 Bid &1 olfeh =eh few@re
T % D Yohe UYEI oA GAE <t T TG A BT 22
ferelt =afer o1 3tiea Sfed W 20 Hz W 20 kHz ®1 &9 <1 ngfa
& fau a7 @ #1 Wesd 9@ FifSw 9y | et Fwoan
344ms*13ﬁﬁl'QI

T Tk ferdt Ueffam wed o < fa W E) U oo a1 &%
T R W TR 9 S1eTd el B1 g fR R feed a9 a1
oIl Ui | Bl <M aTelt &af il §)1 fou e a9 &1
U F1d RIS

frel et &ia 1 ™ 100 Hz 81 Tk e o 78 foraqt a”
HUA FHM?

1 Lo YA o S| [TEl 1 Iie il ¢ Toent foh gehTen
1 q0 I 2?7 37 I w1 aaEn)

2 ] Toh Hid fhell Tadds Hae oh 9+ 3@ | 38k g1 T8
a7 T KT wfqeatt g <t 71 A Hd qen Wedsh e w5
feer ® a form fa ufqeaft sifuess site 9o <ft - () o f=
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