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viia, fig g, 9 B G

2. fr=faf@a devr & #ROT Fard -
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B € o= iifqes feren g0 sreal o
gereh gt feRan ST Wehar € wfeha fR
ff Ty urgeti & faeor 9 S €
Fiifeh 3 T e ok O hl A &
3R YUIp-gUh GEH Tad &1 S
o fou diaa, S (T 30%) 3R
SR (ATHT 70%) 1 T 2 y

ol fore=m =t 1 9T faretres iR faea o
dier s B 1 foeem 1 9% s (SRt a4
TR ¥ A Bt 7) S T TeF H faaam
o fietrar @ S9 faeaes wed &1 foead &1 o
2% (U: H A1 H el @) S T foete
o Hen el @ S faeid wed €

IETEOT o T

@) = 3R S 1 THerH T @ wia
o 31 1 ST B 3EH = foed @
AR S Taemas 21

(i) e 3R Uowleld w1 faema 59
feoer TEIEH o T8 9 S S €,
sqd STAIE fae © o Uowreld
IESIRE

(i) ST YA S WSl S, i oIS
T foeea § T ok w9 § ©1 3
e SReEEe 19 faom 3R wia
IESIRE

(v) 9 79 9 19 &1 foerm 21 T qe:
T HEH| AR (21%) AR BT
(78%) T FHI THE01 81 g2 !

|
%

&

FT gAR - & e g &

ag 1 faaEs wer S @1 ag o
TG T 9gd &Y W1 A SUersd
Rl
foretam & ot
. foorem wh gt fago 2

o 9™ & F9 =9 T 1 nm (10°metre)
T off BR B ¥ AT 3 sitE ¥ TE
M S Fhd T

o 3T B ATFHR & HRI a7 o Hl,
ToR @& Y91 1 foheor ol Tt e
2| sferu faeraa o gehrer o1 70 fe@rs
REEG

o B & fafy g foem & Fon &
faera= o @ gorep 7 foman <1 Hehan 2
foeram &1 wd Big 4 W ot faoa &
%1 e Tél 93 €, el faerem o 2

2.2.1 fTae @9 <Rt |igar

fpamehemT 2.2 ® T @1 R 9ge ‘e o
g ‘9’ o 99 T B 9 o faf s
& T & faead 21 &0 @ s € o faerm
o gerep-gerep A H T oI faem e
T 1 foerem o Hisg foeia wwrel 1 9 o6
YR W W T, ¥is a1 §g« = el
Geohdl B 9 3R T Joriereh 9% &1 feramshany
2.2 H 9g ‘91’ g U ooy 9g ‘9 &l
o ® a7 2
ferareheTTa

T YUFH-JUF AhU H 50 mL A |
Teh e H Ak 3R T W S e
e FaNEe et 31=8t @@ fHen o
el feret agred 3R etferek 1 St @ 50C
a9 ggH o oy SRt 1 T
foera wqred @1 q9: fham & &1

2.3
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1 Tohdt U U a9 W = T, 9 STe0E
JIRTH FINEE I A W Sl TS "R
TR 7?2

fordt Tfv=a aa™ o 3 &1 foer used
ol Tehall € Tt o faera= =t emar gt 21
T v H#, fau mu fafved qomm w oAtk
foera & faoia urel =& goran @ a1 39 Hqw
faer wed €1 foe uied 1 =@ 9o, S 3|
a9 W Hgw foerad o Sufedd ©, SHeh
T Teierd el €

I T fooea ¥ fooim usred =t @En
Fgad ¥ &9 T Al 39 SHgW faerEd e
S 21

afs faaaa o fad= o=t &1 grgan
T TR 9 T B Al W S foerT hed B

Ifg o9 ferelt faftre a9 WM & wg«
foem & don 39 dR-#R 3T A F:a
B2

ST foru T fopamshed 9 €9 %E Iohd
& fr U gu uw fafvea a9 W gerep-gere
et w1 faeea emar f= B ?

fociEres =l A1 (S 319El 3T )
¥ 9ol gu fae usied &1 uen i faere i
Tigal Fed T

foe™m 1 digal 1 U HI oagd G
fafeet €, <ifer g9 @l fodh = fafai o
TR H ==

@) SoEH/face o geaHE gfaerd

(i) SIHH/fIET o 3TEaA gfderd

_ Toer a=red w1 gomHH

— x100
foleta Rl STRITH
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(iii) ToreT@= o AEG/3TIAT gfawrd

BRESREEIRE IR
ERPERCIRE PR

100

IETEI0T 2.1 T fIe@H & 320 ¢ foemas
STl T 40 g WHRY 9 fooig 21 fererm
FT il T YRehe i

g

oo usred (F9%) 1 SSFAM=40 g
foeaeh (Sdd) 1 §AAFM =320g
B S R,

faerem o1 SoamH = fao ugied &

SHHM + faetr s 1 S|
=40g+320¢g
=360 g
foreram 1 s gideTd

_ foera o=red 1 e

= x100
(AT ohl FFHMA

=4—O>< 100 =11.1%
360

2.2.2 Toeter o= 22

fRaha™ 2.2 ® 9 ‘W' % §N U™ T
famrh st < 39 %9 ® ufeifud = S €,
i shedial 81 Teiem we fawmmr fasor
?, forw oo wered wor ser & @ afesn
e o) wafe o fretfaa @ €1 3 freifad
%01 3@l G @ S Ghd 2




Teiem ok ToTend

o 78 UH fawmid fasor 2

o F FHU G W IW@ M GHA &

o 3 Tcifard o1 WeRteT 1 fohTor w1 el
W ¥, w8 s wnl gferier @
S 1

o 9 T I I A € 99 I H A A
AR 98 W € orufq factaq sreemrd
B 21 B fafy gR g w
fagor o gk fohan 1 ke 21
S |l w1 A= 98 W € @ Fedan

T B Sl © e oo | YehTer o feRo
FT YRV Tk ST 2

2.2.3 ShicgSe Taer@m o 872

frameRam 2.2 & @98 ‘]’ o g W fHsm
T HITES I HicTEsd fae@ Hel Sl 8l
Hiclge o w0 foedT § §aF ®9 9 ol
Bld 2| Ticia 1 3798 HUl &1 3TN Bie
M o SNU IE THHO A Gdid g @

Ifeh ardfaehar | foorem famar faso g,

EEieGl

FT EUR TH-UTH F USTd Vg &

59 EIes| WA
3| T WA
bl | i
EC] EC] AN
3" EC] qra
Bt} 3| Wi
EC] 3| e
i) 3| 3|

HIESA FHUI o B MHR ok RO &Y
T 3@ 9 e 3@ UM © lfhd I w0 TR
1 foRT0 ol ST & el 24 €, S TR B
oo 2.2 o @ B1 YT w1 RO
e foTed 99 (Tyndall effect) el STl
21 feTedt 9 SRR o SHR! @S 1 o)
T W | B 5% o g 19 o i fohao
I @ qe o6l W 8 feTed W i <@ Hehd

>
@ Tl
«— Tr TR
Bk 1 e
~—

(a) (b)
forT 2.3: (q) TR Gewbe &7 f[aadq fe7ee g9rg 78t
39T 2 (b) 3¢ @eT U BT a8 feAser
g9Te F9ilar &

&l 7 FW H UK Yol SN HEE ok Hl o
TN YeRT9T o el o N il

9 TH TH WA o TSR 9 i &
20 TeRdt © T eH feed w9E & 3@
Hehd T ST o Shigd § BIE-BIe el oh 0l
Bd ® S fh wicEe &0l o GHH HaER
FW T

e, dSe, FErHl
Y3fl, e ared 1 f2R (exhaust)
ofeT

39, 8 HiH

Steft, TR, e

A T weR, 3fan i
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HICTES o T[UTer
o B U fawAr fasgor 2

1. 3TTEROT & G G TF farEr fasor
4 fadg &ifaal

2. faerA, Foiad 3k @iege TH-THR
9 g geR = 87

3. T& 9gw faered a9 & fow 36 g
gifsam FaREE #1100 g 5Fd F
293 K W it Sl &1 §9 ar9HT W
$Hh! Figdl I

2.3 Taeror o wedl w1 goeRIO

B9 Ug b & foh U Wiepfaes usred wEmEten
IR W Y5 Tl B €1 Ao o wehi w guw

o HIAES S HUN H AHR AT DI
g € for 3 gorep w9 offt@l @
M S Fhd Tl
e F T T EW T R T # R
# thad € qe1 SU% TRl I 394
RIS
e W9 TR WA Vi T I 7 a9 3
FHU T R S 7 e I TRl e 2
o ¥ B fafy g fagw | gusw T
fpu &1 9ahdl forq ww fowmw fafy
AYhHEIHOT Tehsieh  (fhaham 2.5)
SN ek fRT T Tehd
shicTzee forera ufifere wreren 3R gReor
ez W e @1 T ugied ) awE @ Tew
71 gRfersd o1 S fop hieged ®9 § @l @
39 uRfe green (dispersed phase) B
& o % e fored uRtfera wreen fetfe
&dl %\, 3§ gReIqur wem (dispersing
medium) FEJ 2| HIESA H TRETU HieaHq
(39, g9 a1 TE) w1 e SR ufiferd
e o 3THR aiffepd fehan rar 1 @roft
2.1 ¥ P S fRu M E)

20

3 o fou fafs= ger =1 fafmr g=m o
oA ST €1 gereh e U a9 & g Tk
&% R Y SHHN W H SR Y= H A
T Bl S 2

ot fagror st W difass fwan g
gereh fRal ST Tehdl €, W9 ®U ¥ AR,
Tt W IR, S B Hiafed HaeRr o o 2
Ffi-wedt o ¥ SRl F gAF FH F
fau fasio qepienl 1 w&m o @ S R

2.3.1 T 9T gk (BT ) Rl et 3Ten
FHTA 1 WE F FH JAE H
Hehd &7

feraraheTa

S i cr e Gl

St o g@ W aE-Tad W (a7 2.5)1
FT I3 Rl I=-TAE R BT <

319 oY i TH HET YE HL TH DR
! Y8l ®9 W TH TEl A =ed § 1 39
T for aTE-TeTE § aTodieRtoT Bl @I 2
o oOHIERTOT BN Tk TH HEA S T Bl e
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AE-TAH T T IREdT Tal @ & ad
B9 3Y T KT 9 H 29 B
T ofH ¥ W SR ufeE i

o 39 fgER d, ara-T7aTq W G fohaehT
ATSHIHIIT §3T?

o N FF-TAG T P AT T &7

o 3717 F Fhauicd F17 F FET TH
U5 garef & a1 fager 82

T UM € R WE A ¥ W R

fago 21 30 e W 9 foaEs @ faom

T1ed 1 ATHeRT i fafyr o g’ gUes Y

THd 2

2.3.2 T4 U ST AT FH Tk T Tehd &2

TSl 89 aR H 990 (Fel) A, <,

gacl 2ig YR o gH Wiell ek S1El U

" ot €1 39 o 3 geN § fam-fae o |

ERI ]

ferareheTq 25
T WAl H drel "l W 9ol %im
I 39 d|

FT gAR - & e g &

STIehsT I (centrifuging machine) 9
T q fie q% STUehfsd Y| SR T
¥ 78 97 Iy Tl 7, A I8 WA a1y
W W WE H YA S Al "t A
et & ot T W 2

Ifz Todier § #E fiew 23l 7 df o=l
¢ IR 9B () 3 B H1 g9 Y HY YU
F €2 (1) F T W TR FY S 2

37 ITT S

o 3¥ FHI YT W T F @17
o YT T P B GYFHT HE F 87

Fof-Fft 59 H AR W FO 3 BR
B € o 3 o T 9 el e o €
T HUN Dl JUF & ok faw B4 fafy &
AN FEl T S 21t fagon 6 ervehsA
o B gk T S 71 39 fagia & R
W Ve T8 At 9 SHEn W €, q9 9’
U1 = W3 W S geeh HU S &
® 9 2

ST
e WRERTeTen ¥ T SR §F o i H
T 91 R U B Y TR {hieH
F1 gfha Hl
FUS HF Hi T H 1 gC HIST o
S e g

233 B STIEHYNA gal oF THSUT i
i JUE T Hehd 87

feramerema 2.6

WW&W@W%W (kerosene
oil) I A ¥ YAk HI & TIH Hl|
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fgt & dat IR S o fasmn &
IR0 hIY | STal|

FS W T W WA B | Afeh A qeh
I FT JH-YUE WA AR & S|
GUFRIU 1T o WII-shTeh i @iel 3R
qEyHges = ae Sd i WA Rl
e o

S € dt A TE Wia-shTeh i 5 R S

TRl T

firgY 1 9

— WU-FT

ferT 2.6: sTgTToNT 54l 1 GUFRI

IR

T T ST oh TR T i goreh
FHE HI

YIGEeE % SN WiR H gUh w Hl
=@ fafy & gR Tol Wi (UgHA)
FW G g foran siran € den w2t w5 et
e R s gen wiel 99 ® S

fagid o STER, ovg § & faem =t
%d 3T ¥ o AAR fafa= wal o gues

B S R

2.3.4 Uk AT HUT o fagor v FA

froe oo o = Te1 ¥ R R W M
FH W IE 3G e § Y Ty srewen o
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Yk Y Hehdl §7

qiEfdd 1 Sl 21 39 YR, S fagon, fome
Fedurfad &l W et 3T99d i, Sl Heaurtad
J B AFG AYfSA (36 TR0 § k) d
geh I o fall HEAUMA (sublimation)
1 iSha o1 ST Hid 8| SHIEH FANES,
ARATAH 3T TUrEA seafe eduifad g9 9
3 i oF FY ST B

=t

——— A& W w

FR FH AT

FR AT TR
1 s

[

ferd 2.7: SETAT H1 GfehaT GRT F T THEH HI
LECEaL

2.3.5 I hICH WIET H 18 Teh & W1 82
feraraheTa

s THEF UA FI TF Udel Wd ol
T f9dl fFR ¥ 3 cm SR Ufaa 9
T W@ dig o [9F 2.8(a)]

o I W@ A9 H A H goAeid et
@ * T §% W 38 gEr 3

o WIR, &R A W@ § 9o o, 39 39
BHE HTS &I 39 THR W@ o 98 oa
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%! TaE U Sieh FR ® o ok o1 2.8 ()
o <t e @1 o 3 wid B 2
9 & S R T W ST HI 3N IS,
e @ staared i fod]

L
HTS hT T

LS

ke Db T

BHh 9
e i 5 e = e
X\ —_
@ N\
= R (b)

for 2.8: HiHTIwT 51T Hici el | faemr Sl
&7 G

37 ITT S

J SI9-S9 IF FW HT IN ISA F
A9 BHF IT W FT [@T?

o T 39T BHF TH & ke W A=
W FT STFAIHT R

s 39 HATGER, 1T & T FH BHE
T S FI HN 337 T F FRI 87

S TIET TR WA i WY S faeras
o ®Y 4 ¢ 91 S facd o ®9 91 99 &
A BHEE IF W IR HI M HT W
TR BT €, T TE oh ol i ot 1
g o odar g1 UE: o < A q 9 Al
T w1 fasor g 81 W1 dren s s fm
STt B 31k Sermeiel €, a5l ¥ H Sl
2 3 39 YR, TN 1 U0 G9e &
ST 2|

T | weeh! I gAF H Hi 39 fafy
1 HIHSUTEHT (Chromatography) Fed €l
ek | I (Kroma) &1 31 7 g1 21 39
fafy =1 T ga T &1 92w H TN
feman T o TEfeTy SHeRT A HIHSHTET IS

FT gAR - & e g &

Te T U fafy @ e wam s9 faem
"1l st goreh A H Bl @ S U & TR
& faemas ® o e 2

qermieh! | foehrd o |1 & HiHeITdl o
T qwHin 1 fohrE gam ®, forqeh sm A
3T I=a Hefel | ugi|

ST

o TE ¥ TN H guw FH A

«  Tpfask T 9§ fHe ot gerep & HI

o T 9 TG WSSl (drugs) S U
FE H|

2.3.6 ¥ TV At o TaAsTor ot Ry
TS T TeRd &7

fehaTeheTq 2.8
ST B THIEH 3R ST i Seh TR0
Y YUk H A TAE F
fasor =1 e TR | | 39 T
AT S|
ITH H W T T 2.9 F IER
aferd il

, «— T T
St 4 .
Eipilesicict
1 faer=m 7
/c { ‘-‘-\ Qﬁﬁﬁﬁﬁﬁ'&m/ ;
[————
L e SR

forT 2.9: 31 ger9ieT zal 1 STaa 1At T geraeior
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C fam SRR T SR A
ofHteR 1 TR Fi

o  THIZA arsdighd Bl € qen SEfhd g
oA g deX e W 3 adq o
T TR ST " B

o S EEA WSk § 9W @ W €l

3T I §

o w7 3T fHr I TH BT Y B
q9 39 T SEcehd Hd &7

s T THY o 70 fohg AI9HM R YHHISR
&1 TI3AIF Lo gt ST 87

o THIET FT FATAF FIT 87

o I TEH B BW YUF FX WA F
77

39 fafy =1 e #El S 1 3Eeh
ST 39 fagor i gk A | fohar < ?
St fersfea gu fomm Seerd € qen feh sl
o AL oh WA 3Afueh AUl BIal 2l

A G AfE Toreia Fai fSoh
FIUAIF HT IR 25 K @ %7 Bl &, o f0
I gk i o foag gt sTee fafy
wE R s 21 S & fou, 9g 9@
fafe= Tl o1 gereERtor 9 Yeifeem Sarel
9 3 fafu= weswl &1 gerason 3qe
U R T fafy o g & g
B had T TR AR Uere o o
Teh AT T BT FERT fRer S 2l

HIROT G &9 Teh el et € S R
319t o TRl @ 9 B B1 A ek AT

ferT 2.10: 397571 39ET

2.3.7 AT ¥ T T FH WA T Gehel &7

IR TH GH AHU § qN THGR Weshi i
HTST e §RT G oA S Tehdl 1 elE
o (2.11) 38 fafr o fafa=s =rol =i <viar 7

T[E@ TERT AUT AIHAN FHH Hieh a1 i
e qe 31 KT

TS AT i | arg &l eR-oR T
EZGI
LN
fafi= SemEal W T T g
SIcuis ST BIECIEE
Feih (°C) -183 -186 -196
a1y wfaerd (eTEdd H) 20.9 0.9 78.1

321 3R Fufqd e o fou g8 9eH 4 <,
Sien e fas 2.10 & gwien = @
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feorg 2.12: 919 & F2H HT GIFRI0

Af &0 g W ffediem T (e 2.12)
FT A FHAT AR © A T O § Sureed
T TG H gk HET T ST A1g W
W o faU U8 91 W eTE agE S e
3R R 99 T TR SH Il H GUifed
foran ST 21 39 Sfod T A g e
W H ek T fepen S €, SRt g T
faf= Frgdl W T IR o SITAR YUh
B S ¥, S R e 2,12 @i wn R

Trefefaa & s 2
o 9 ® Sufted TG # I TGd g

FAAIR o TR Faredd &l

& a1 1 3 fRd S €l B E|
TF Ted 59 H qRafda e €2

238 TREl WG H ¥ ¥ Y[E HW

HAhS hl AT T Hehd &7

feramerema 2.9

T = gt & =t | e 5 g
3W[E HIW e dl

S T FAqH A H 3H A S
sTIfsal 1 BM o

qqa oo o & o fau S @t
FHIR Fehe o Hd § ardigd H

forT 2.13: SoR § 51T s FE

FT gAR - & e g &
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foretam =1 % 99 9 &% < qe1 I h
qIE R 39 o7 ) 321 81 & forg wna
B <

3T IR Fohe o foheeall il =i+t fagt
HI el § Y |

TH THH I REeliehiol el Sl 2l

37 ITT S

o i1 A1 BT wIe 7 379 F ST
Xd &7

o T fFEdT THGHA [R@TE 3 &7

o T gl ®! =Te ° @ 59 G b
& FG gIF HI7

forteetiarto fafy &1 yam 3 aerel &
s w@ A fran S ®1 Ssewn & faw,
IO Wl ¥ S THE TH W@ i & SEaH
agd |t ergrfgal 8 WeRdl €1 37 STgfsal i
R HE o fau foreecte fafy w1 3w
feren Sirar ®1 fopechienor o8 fafu € fomen
N fhed o €9 § S 3W &l faeem @
gereh feman T @1 forectieor fafy qremo
arsfieRor fafy o f= RO 9 39| e 2
o P9 3W faufed & 9@ & W1 F5 I
& A ™ HE W Fed I 2
o B T YEr o oS faera ared @i
focetres o HieH W faea ° g9 owmfsar
@ Fehdl & IR gF R 3 gfsar

3 1 3o T Hehell

TR

o T WAl g UK HE hl I B HI
o S T U fFewd w1 yus wH H

39 YR G901 1 ypfa o o ER W &
T faftal # 9 fRdt &1 9= R T IS
Teref W T ehd B | kiRl B foreRTE ok
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I 3 3R Yereh S el faferat w6t snfashr
B T 2

e H SR ¥ 9 A S i Sy
F S B SR T THk @ fud 2,13 °
g T gl SeER ¥ 9 W OH uTw
M a1l 9 STe oF fafi= =Ron W eTuHt el
T ==t wR

1. UE?F/ 3#\’ ﬁ?g? FT a7 (kerosene oil)
St for emTg ° g 8, % fagor
F M7 HG  gYFE I YT qel
figt & da & Fagaiwl 4 25°C T
i @1 areT 2l

2. TYF B wI qGE [E & T S
(i) 38T T FFE,

(i) GGl 5T d THP,
(i) THF T FRI

3. frdia fafy @ feg g&R &

frgo @1 gerep e S ehel &7

2.4 ifaer Uad TEEME UReEdT

frsat steam & T Wil & sdifas o o6
TR H sregTd R ¥ W@ 0 e em
ST TS I T Ghd ©, o9 fF @1,
FHSRdl, ST, &Td, Tcel, Kaleh el FAIh
TG 1 fifass o1 a1 S 2l

ST 1 S EA T Hifeien IRerd
? e 34 uiads ugief o "eed o fam
TR ferT Bld @ IR SR THEfe epfa
A off o ufted T g 21 aufy o S
R Ay T3t fiad € &R 3 fy=r-fa=
ifqer oIl T WG © AR F TR TG
Y 99E B €
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STl q1 @ YR ATl ol a1 59 R,
Aferd 5ok THEfTs Tored R €)1 gt
Ty 3R Saergiierdr o 3fda &1 gq Sd @ ff
I B A eIl €, Sfeh <ol 30 1 Gl
21 I 1 T8 THEH O 5§ T ST
Tl 2| SOl Tk T aiiedd g1 S
F1 Ufhar H TH I W W R wn
AN TEEHE GEed H qfedd o 2l
e AR 9ael o qEEtTe T |
fedq orar @ den W T used U €
qarEfE giadq &1 Tt gfafean oft
FEl Sl 2

e & SloM &1 gfwar ° Hifae T
e <A aRedT Bid €1 S e e
GES Y Gehd §7

1. f= &t gt sk bifas gikaddr

o TSl &I FHeI,
o HFGT FHT UH ddT H [Ieer,
o ITHRT H ST I,
ST T IAART AT T,
faga @ @71 5T ° gad g ae
IGHT BTSSR STadts el °
fareifea i,
o SGT H WIYRY THEH B oA,
o Tall 4 FAR TN aUl
o THST AR BT HT oAl
2. 3797 G- HT T B Yg gt
1 fAYoT @ ST FA FT FIT HR

2.5 I STl oF R YRR B7

Tt hi 3ok TEEeh GEE oh R W
Teall =1 ARl § i foRen ST Hemar B

FT gAR - & e g &
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{2 19 Teet =tk o, foeia & 1661 |
TEAYYH T I HT TAM fha1 i o WA
UeHT ke Tamsio (T 1743 - §1.1794) A
TIY Teel qcd i TR i T g wfaurfea
Tl Sk TR acd Ta1ed 1 9% ol ®9 T
59 Tt gfdfshen g o= e usief 9
fawifsa =&t foran s wehal
Tl o1 TTHROTAAT &, STeTq el SUsTg
o ofipd fohan S Fehel 2
oIqe wr: fRu gu fe qoredt F @ gedt
FT A F HI TG FA
o I THSICA B
o IS G A A WA FT RWe WA 70
#T Tt T
e ¥ A qen foEE w1 Yereh B B
e FqF T § (N TR AR F ®IH
@i ST Hehdl ®)|
o 3 3EEEd Bl 81 STl NI HE
ey o BTl ST FehRdT 2
o I yfgeafget =it €
g, wiey, dien, oer, difesm, qrefiEm
TR o1q o STV 1 AN g e gu o
ST o A T 59 B
Ut KU T et o | 9 W e
1 gl i wRfeia w6
o 3 fafe= <1 = et 2
e ¥ A 3R foga #1 FueEn B B
o I =mlch, yfaeafigel R ereaae
T et 2
SIEgISH, 3o, TS, Hie, (e,
ik ) , S, FART SRR ST o S0
&1 P q o 3R STeTg o e o O
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a70] i e 2

3.3.1 dcdl ok 31T

TRt T o 3T0] T B YR oF TRHETIST g
Wied B 21 S (A, EfaTm (He) 3ol
S e qodl o o19] SH A o cheel T
wRAT] g1 fAffa e €1 oifere eafereRier sremget
o v T& B 8 Sarewond, sfedie o1y <
St ARt ¥ Sl ®, gEfee 39
- 219, 0, Fed 71 AR WHE: 2

G H UG B aTel WHIIRT i FEAl i
39 U] 1 RAUHA FEd &

YT 3TU[ST T e 317 Tcall oh T[S Sy
foh Tl o STU[A W1 el WO TET e ©
frq 37or stupetl o orelifha TR TER oY
g &

3MEW, S ol k1 YLHTIH AT hl STk

3.3.2 Hifirent & 10
To=-fa= qat o6 9] T e srgaa o

T R 3 SRS TRATY] TRER FA L ©
q &H SAeiH, o, W B €1 TR ooy Wi
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S| gIEg oM, SATdSH  1:8
i AEISH, TESA  14:3

EACE

SEAES i, WS 3:8
ferameheTq 3.2

o STURT W ORI WA o S STl
& fau 9noft 3.4 @ q@ o T
ATl o faq wRof 3.2 fEw wwof
3.4 ¥ fau Tu Afrst o eropEht o wgE
Tl o TRHTIST 1 WEAT oF STIUl <l
M it

o A ST H UIF WIS i &S H
U 7 YR 9 U fRa S geRdn

R
a TSI | U] | S | 9dctad
JTTATT | FSHAT |AqUTA/ | ATUTd
(u) | wXwToy
G IHA
H 1 1 l—1 2
.=
) 8 16 8 _1 1
16 2

o TH YRR, S 1] H YK WA i
et &1 U H:0 = 2:1

3.3.3 STMEF o7 &rar &2

YT T 3TUTq o ATk Taf¥rd o 9 =9
ﬁﬁ %| ERl \‘Hlollr\?l(l Tl Elﬁ L1 ched §|
3 Teh SAER TXAN] L@l A 1
T UH THE 21 & o W A A fammm
T T TS KO AW Ul U A Bl
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21 U] A A8 Sl SRUMEA (anion) Tl
¥ ARG AP ! €A (cation) HEA B
3TN o o wifedd @RiEe (Nacl) i
AT S oHTcAsh Fifed® 3T (Na®) del
SHUTcHe FARIES 3T (C1) TEEh Ul o &9
H formm e €1 wamwEt & 9 59 W A
9T foedM B SU U M9 Hhed ©
(IRt 3.6)1 T Al o fHT oF SR H
AAF-4 § AR Afeeh SR I H|

T T
3.4 TEEfieR g7 foram

23:35.5

ot ifiter 1 TEE I Uk GEE
dtehTcdes Tequr gial ¢ fa=-fa= Aifient
& @A g WeAdgas e S g 2l
T 319 o foTu 89 ol o Wdiehl TG SR
YIS gHaTd G B =fEu)

forell @ =t FaeM i (AT &Hdn)
IY I I GASRdl FEard gl TR uw
T o TXHTY] T e oh GRATULST oh |
fhd TehR W T lehY Teh @M@l AifiTeh
1 Fafo] ed 87 S9! 99 FH o fau
ISRl 1 ST Hd B fREl q o
T 1 FASRd I STk g A
qofl o &9 § fomm fman =1 whar 21

41




|ruit 3.6: @EW T TS SEUIHTIeh STEA

HIR (1)* cu RS
SRS
2. Trfifyrem Mg2* ierEe
ShTeaaH Ca2* HehES
ISED Zn?*
SR (10)* Fe?*
hIT (1)* Cu?*
3. Tqfafem Al BIECAEES
SR (IID)* Fe3*

Br %’IB@GFT

I T HCO,"

0> e co.>

s> HewhTge S0,>
Hethe S0,>

N HIEhe PO,*

* 9w qc Th U 3Nfush GaAIShdl <9l €1 GAISTehdl il ISRl | YA G g USiE & g

e HT ST dAT SFFTH HI IS
T Bt B1 ST T U ol W i
eherel Weh ST UhE Hehdll | A% T Sfieedd
%! P® HAMFEl H TH YHR W Uhe € TR
ITHT S T Tl T AT NS ok G
IH B WC d oMok faeR § SRy o
fehee el ! TehS Tehdl €7 379 3MeRITd
%I O qe1 AME i H 9 F1&fug wifsm) &=
MY 38 GAeH o fow g fera " &2 1
39 OH, ! 95 oh &Y § e 17 Wi 4
RME TN UFkS T HAHAl I G&A Hl
TR H

RO 3.6 H B WA TS g A
FI TR & TE T HASERA % aR) o
T AR s SR el 31 B It |
T g3 foed §9a stae! 7 fmi
qreiq AT =Meu:
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A I GASIRdl Yl STeR Hdferd
B =T

9 Tk AR fR urg ud etuig %
T 9 faffa g1 © @ o1g o A e
3Heh Uik ol TEMEMS ¥ ¥ gal forad
21 Iereond: hfedaH SRS (Cao),
qifeqd FANES (NaCl), TPRA TeHEE
(FeS), HTR HILE (CuO) ... TAME, &l
TR SATRASH, FARA, Tt Uy € ae
3% T W faed €, Sofw Sfeqam,
ifeaw, A @ IR 9y € 91 5=
it s faed )

TgRAE A g faffa AifreRt o
APl I G <M & A =T Al
IS H fa@Hhi Al Hi &A1 HISH
% TR foed & S Mg (OH), Bl AR
SEIATU[E ST 1 G&A1 1 8 a1 hitcH
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1 SEYIHAT 81 Bidl| 3| o fau
NaOH |

341 WA ATeR o GT

T fy=-fa= ael & faffa wXeram Aifiesl =
fgarit 2ifien sed €1 ARl 3.6 W Fo A
F HAShad § T Bl ST SART STAN
qifiTeht o T ki feren & faw T gehd €

aTftae ARt o @RS 93 faad a9
TH Tedl TESH ddl o Wi foR@el SRl
HArSTeRaId forad & S for =1 Sl | <win
T ¥ FeIeE TS AR s Heeharst
%1 hF Hh (cross over) 3T §F for@d 2l

3Iqlg Ul
1. BEGNA TS &l T
ad gt H Cl

TSRl 1 1
31d: TESSH FIANGES hl THES T HCIl 2l

2. TEESH HCHES oh A
e Yeftes H S
BRISCE| 1>< 2

31d: BIRGIS Hethigs bl YA | H,S 2

3. e ZIERANES T

de Udieh C Cl

TSRl 4 1
3q: e TEANZE *1 g : CCl, B
Ffeem FANES 1 9 A6 & & fag
g BH U w1 Hehd (Mg2) fored € g@en
YT RO FAREE (1) foaed # 1 deweng
37@? AT R m—ﬁ@ (criss-cross) Hh
T G W F B
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4. Y FANES &1 g

qd Tdieh Mg Cl

EICK| 2+><1-

&d: g3 ¢ MgCl,

39 YHR 89 SEd © T AEIREY FlEe
o 10 T | FANIZE 3P (CL) T Hifyem
T (Mg>) & AU e 21 TH WER &
IR AR § TS a1 RS A9l
1 Hqe B AT a1 990l ST 36
BF 18T 9 2F 9 91 98 § foh 39 TR
o o B ST o STEe ki AT g9 S )
5. UfHfm SilerdEe 1

qd g Al ¢)

e 3+ ><2-

:d: g ALO,

N~ 2
6. h[cHIH HTHES ohl HA:

dd Ydieh Ca 0)

AEI 2+ 2-

T&f W Al dedl 1 GASRAT GHAE B
31d: 3HHI G Ca,0, W< &, fohg H 39
T H1 CaO &F &Y H Welldhd FLd T

SEUTHIUSh 3Tl ool AifiTeh

Hifsaw Aede &1 I
dcd Wdleh/ Na_ NO,
bl
a1+ 1-

#Hd: ¥ : NaNO,

ShfeHay BIESIIES 1 I

qd Ydieh/Ca OH
®
AE 2+ 1-

¥: gF : Ca(OH),
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WM 3 AT 9 a8 © TR ohfewam
TSRS &1 §F Ca(OH), § T T CaOH,|
59 GA H TH &SI ok J A I H Afw
3T B o 89 3ok Told ShIsseh o1 SN
F3d &1 T8l W OH ! HISh § TWhL TR
o @M & W ae e @ 3 7w
hfcqaq A o WY I TR TE
2 B TR R ¥, Hfeqay sEgRe o

SIS T TIEgoH Ydsh o Q-Q1 TR
2l

Hifea® wraie 1 9
I i/ Na_ CO,
T
e 1+ 2-

d: g3 : Na,CO,

SYUK 3R H hISh oh SYAN ki

ATl TEl & Fiifch TERANH AT HEe
wT TH & A fammEe 2

STHITEH Fohe T 9
g7 NH, SO,
e 1+ 2-

gd: 97 : (NH,),SO,

1. = & g7 fafau:

(i) Tifegq TTarEe
(i) UG FTIRES
(ii) GIEIH GBS
((v) HEHIBEH sEeiFEe
H 7%!7‘35’7\7 :

() AL(SO,),

(i CaCl,

(i) K,SO,
(iv) KNO,
v) CaCOg
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3. TGEMAE I BT F aAGT 87
4. e 4 frad s faemm 82
() H,S 977 Tq
(i) PO 3TF7?

3.5 3TTUaeh FAUM T HicT Gehod T
3.5.1 3MT{Uaeh FHAA

3TN 3.2.2 H BH TLA] SHHAM hi FATLROT
1 faa=r # ok &1 39 STIUReN 1 fawr
ffvaes SoaHMl BT Ufehed & o fag
fral ST Hehal B1 fordll weredl w1 stifvaes
ST 3ok At Hees THI[S oF FerHHl
1 TN Bl B T8 YHR I 379 1 I8 Fried
S ¢ S T S SR () BN
e fepdl STl 2

IETEYTT 3.1 (a) 5T (H,0) o quE ek
SSIAM 1 Rl ahifg|

(b) TEfeh 3% (HNO,) & Tifvaeh M
@1 IREe SIS

FIS

() BTESISH 1 A S9N = 1 u qll
ATeRfIS T TWHTY] SeAWH = 16 u B
3d: wiel, TSeH <1 W] BEgeH T
T TRAM] AReH B €, H e
KSIHT
=9 x 1+ 1x16 = 18 u &I

(b) TEfeh 3TRA (HNO,) o Tfvaeh M
= H %1 WY F&HH + N 1 TH]
TEHM + 3 x O <1 WA FHH
TIESISH &1 T FEH = 1 u
SRS ST GTHTY] T = 16 u a2
AZISH T TCHI] SHH = 14 u B 2
31d: HNO, 1 3T(Ueeh SoFHM

=1u+14u+3><16u=63u%|
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352 9T THE AN
frdt u=1el 1 gF TR gEHH IHeh 9+t

eI ILATILS o TLATY] SSAHH! R ART Bl
21 Y SHM 1 Uil SE YRR T i €
{519 TR 9 T4 3Mfvadh SmM &1 gReher
R 21 AR oherel 3a BIAT © Toh 81 WA
38wl & fAu g IHE A ST FA T,
fSTereh e 31 Bl €1 seeeond: difgaw
FAEE (SHE YA NaCl)|  THh Tohle 4

S 1 IR 1 TR ¥ & o

IS0 3.2 CaCl, & ¥ IHE FoH0H
%1 UREhe BT

Bele

HhfeTTH FAREE 1 G THE SAH
CaCl, Tl

Hfeqan (Ca) HT TRAY] THIH = 40 u
FARA (Cl) ST IHY] FHHH = 35.5 u

Hd: CaCl, 1 G IHE FHHAM
=1%xXx40u+2x35.5u=40u+71u

1x23u+1x35.5u=585u =111u
EAEEREItILE e
1 A
6.022 x 10% HTeA 12 g wEH
% I
HESIER R E |
& 1 9
6.022 x 10*
1 ¢ BIESSH &
TR % T \ g °kg TTHTT]
frdr off &0
(TRHTY], 3TU] STFAT ST
1 1 A '
6.022 x 10% 3T R HT
3G H H GE&A e FSHE (g)
T[T T
1 9
6.022 x 10* Sfueeh g (g)
STUpSTl &l He&

ferT 3.5 : TicT, SMEFTE &I U 599 & di" Y
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1. = Aifiel & snfvas gogqr &7
TR W:
H, O, Cl, CO, CH, C,H, C,H,
NH, T& CH,OH

2. 7= Afisl & GT 5HE FHTH B

WW:

Zno, Na,0 T K,CO,
7%'5/7775’7?1:

Zn &l WHIT SFHIT =65 u
Na T THIT] §FH 7 =23 u
K &1 THIT 594717 =39,
C &1 QHT F9AH = 12u Td
O &1 QY 578 = 16u 8l

3.5.3 HIeT Hehod T

8T BY BIESIS Uel TSt i fordlt afufeman
1 SR Od ¢, foed wia fafifa e 2
2H,+ O, — 2H,0
SWe afaferan @8 ffde = € fo
() TIESSH o | U] SATHdSH b Th
310 o WY eAfufwen w3k Wi &
a7y fafda xd €, eteran
(i) BTEGISM 310 o 4 u TS 319 &
32 uoh T FART ek 36 u Sl 37
a2l
SR THIF ¥ I8 Freapd fehTer gehd
2 for &u fordt verel =1 wen SEes geAaE 9
STl IFeh THIV[S 1 e § Afvarad
FX Gohd & T Teh T afafsman gt
H srfafepen ® 9FT oW atel TR St
ruetl ) Head @Y ure g S € sHfere
Tl i WEST 1 T, STk SIHHl oh
SR 1 3TU&T 3eh STURT STra TRATIST
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FI G ok SMUR W Y AT STfeeh
gfarsHe Bl 21 ofd: Uh I8 ghE Hd’
(Mole) &t i eI frelt wdisfist (T,
310], AT TUST HUT) o Teh WA H AR
®T 9T T T S UM H ITH WA e
fUaeh SeqqM o SUeR Bl 2l

foret e oF TH A H O (ORET,
AU Ul HEA) w1 Hew Ed e e
ST oM 6.022 x 102 Bl 81 98 WA
wrEifites fafer & i feman e B1 gHeR! STERTE
frerisr st TNl W& Fed & fodeh]
N, @ f&fia #% € 98 W et Jtes
Qq"]?ﬁ?:ﬁ 3TIT>ﬁ"T|§3[ (Amedeo Avogadro) o T
o @ ™ e
1 | (fordlt U=1ed &) = 6.022 x 102 TE& |,

S 1 TS = 12
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TTafy Aol Toh W& 9 Hefud €, T <o
T YH 1 G § ER Tk 3R o €| o
7e ® fr et fafere qqdf & wk O o
geaqH ff=a g 2

fore) qerel & TH HIA HT THAN SHh
T THTY] TF ST0] FATH (UH H) o SR
B 21 fordt I 1 W] SEE, 39 ae
o A I THY] FHEH THE (u) H T&H
w3 &1 foRE e o WATET % T Ao
oA STEeh! Aol Seq9H ed €, 86 S§
HE&AHE AH I T 9 T SHE Hlu d
g ¥ ARG T BT AR o AR §&HH
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BIESISH 1 UMM TIATY] STHAH = 1 g B

fawm



1u TESSH | ohad 1 BIEge I Bl
? U1 | g oS W I | Hiel WA Bl
g1 S1ufq SHH 6.022 x 102 BTZEISH o T
Bl
T YR, 16 u TS H had | STaisH
T B B OSTA: 16 g ST W SHeh
1 A 9] SR ST S99 6.022 x 1028
SIS o TXATI] S|

gl 379 F UM 7] THAM 3Tefal HieR
ST i U i o foTU g9 STk GEATH®
A S Gk 3TU] SeAWH o SRIeK eldl €, i
ST 1 TE Wd Bl W e THE Hlu D
¢ ufafda s gl

I S fF BW URd & S (H,0)
o 7] FHM 1 UNehe T Toh & ST
M 18 u eIl 81 7T ¥ eH 78 yId Bl € R
18 u S W el &1 oholel Weh T] BIal &
18 g9 § Wt o | Tiel 319 B 1 Mg
STH 6.022 x 1029 o ] B &

R i Afafsmenstt Sl WI= w6
fow oA WS Suen i Hee i
AEAHA It 7, Tk foIu 3= gl
TE H Hemsl oh WY Hefid I gsdl ¢l
STh! 7 TR @ % ®

1 °[Ed = 6.022 x 102
= UM HU& AN
3Td: WAl oF IRehad @i sls Al sl

T1 1896 H facgeed siReares (Wilhelm
Ostwald) 7 T 315 T&aifod fomam on < T
Afe 91 Wl (Moles) H =5ca— Bl © Toreeht
a1 BT ® 2 (heap or pile)| frdT gred
RATI[T STUET T[Sl o @X oF &9 H foaER
fhal S Wehal B T 1967 W HiA P
HHR X A T, S WAV TS SR

Jeq GeA i fefud i &1 Terad 3 €|
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33T 3.3
1. Tr=fafaa § g &1 9= &1 9
HIfST
(i) 52 g T E&IE 9 T J<
HISY)

(i) 12.044 x 1023 EifcTad WIS i

T& (FUT ki & W HiA U

HISY)
IR
el st 9= = n
e T gemm = m
HeR ST = M
T T %ol w1 gEen = N
Ul i SAENME §&1 = N,
(i) He T AT
KSIHT = 4u
He FT HIEX
KAHM = 4g
37 Al i HEA
T e
T HeR FEEH
n % 5742 13
(i) &9 S € T .
1 #ld = 6.022 x 1023
el &1 GE&
_ f@ i w1 "en
- SIS H&
a N 12.044x10%*
N, 6.022x10*

ISTEIOT 3.4 FFHfAREd Sead Ml ol IR

HIFST :
(i) 0.5 T N, 79 (319 & T ¥
RSIHM)
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(if) 0.5 HII N W9 (TXHTT] o HieA
Y FHM)

(iii) 3.011 x 10% N TTH[ST H1 FE&N
(T 9 S9H)

(iv) 6.022 X 102N, U1 &I HeA
(T ¥ TIM)

(i) TFHM = Aok TFHE X Alell i
e
m M n 28 0.5 14¢g

(i) SFHM = HIeR FAHM X Hiell i
ez
>m=Mxn=14x05=7¢g

(i) Tl & T&T n

feu Qo e . N
STETIS F& N,

_3.011x10%
6.022 x10*

3.011x10*
6.022 x10*

=14x05=7¢g

m M n 14

N
i n=—
(iv) N,

23
M N 08 6.022 x10
N 6.022 x10*°

0

=28x1=28 g

(iii) 0.1 Fie 1A A (W T A
q ge)

6.022 10%

8l& =18

N 12.044 10*
(ii) STUT &1 TEA

:ﬁmﬁ;mwx N

N 2N
MO

SATRASH T TLHY] THHE = 16 u
. SRS U[etl T HIeR FHH
=16x2=32g¢g

N 8 6.022 10%
32

N 1.5055 10%
=1.51x10%

(i) O (RATY]) T F&N = HI &k Tl
FT & X AR G
N=nxN;=0.1x6.022 x 10*

=6.022 x 1022

31T 3.5 Frefafad yaw | Foi &
& 1 Uiehe™ SIS :
() 46 g Afcam TN (F=FE o
Te)
(i) 8 g FRITSH 3T (FHM & T
I HEA)
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1. a7 #ET W®AST & TEH qiT B
G 12 & d e & Tah WA
&1 FSTHTT FT BhIT?

2. frg 9 fy® AT BT : 100 g
GifsaH 379781 100 g @87 (Fe)? (Na
T WY FH = 23 1, Fe & T
SFHIT= 56 1)
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frdt off arfafemean o, ifyerRenl iR SR o SoAmMl o1 A
UREdT il 81 98 SoAWH o G0 1 19 a2
T s THEtTE A | d gqen seHHt o fAfvea e o
foremm e €, 38 ffvea U &1 faw wed 2

q T GeHTH KU WA TN &, S WA ®9 § U TE @
Fehal B ae SHeh Gt Trafen ot s weiia s B

0], TRt q st AfTeh 1 9% FeHdH 0T Tl € S A
emstl ® s W Ghdl €1 98 usied o gt ot +1 wefiia
HI R

ot 2Aifirer o1 TEEt g 9% gt Geed qal adr Ham
W aed Wl qeEl o OISt i el Wi e @

TRATET HT 9€ G S 3MFH T e HTER Hl 8, SH TERANH
3T Fed ¢l 39k SR T MAv=d 39 2 2l

aTfoesh AT & TEEAS G TS dcd hl GAShdl gRI
fauifa & 2

aafes ARl o, Jieh P & W eSS HeA gr Aifien
o TEEHE T A FW R

ateh f=-fr= qcell oF WA o geIHHl i qe S %
foTT Hrder TRATY] SHM Tl BT STANT hid &1 Shis- 12 THEfh
(STTHRT) o TRAT] 1 At 5o 12 ffde fman s 21 o=
gt Tl o TLATIS] hT HUE FHHAA hie- 12 THY] & A
o Y o Hieh W S B

6.022 x 102 @S feeris € 5 fF 12 ¢ & faemm wEq-12
o THET H HE 2

At geref 1 98 AN © o Rl R G (TREm], S, S0
A1 A THE TANS) HEA-12 o Sk 12 g H Fo=mM w=Amgst o
RG]

1o o Wk Hict AU 1 FAWH ST He’ FAHH Heeldl &
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T

1. 0.24 g fFdIH Td SR Fad ATk o 794 o faweioor gr1 =7
T T TR SEH 0.096 g IR T 0.144 ¢ SRS B1 S Afin
oF Yfderd Heed 1 9RIcHS ©9 H URehed hifSa|

2. 3.0 g HEA 8.00 g IS H ST 11.00 g FHIeH SEATFIARE
f4ffa dr 81 ST 3.00 g HTET i 50.00 g TS | Serdd
fohae UTH e SEATFAES &1 FHI0T M7 9ehT ST T
HareH o fea fram W smenfa gim?

TEICHIIh 3P I B &7 SaRe sy

4. Trefafea o ot g3 fafag :

(@ HEEE RGeS
() Hfcaam FaREe

() W e

d) UgHrEE RIRES

)
A~ x
(e) ©hfcHadH HEMS

5. Trefafad Afier o foeam a1 9

(@) I g3l ol
(b) TESSA FMHES

(c) dferT 9=Rs (WM aren |ien)
(d) T gethe
6. frfafEa gget o5 Aer soa™ &1 9Rehad wifsa:
() TE, C,H,
(b) TEHT 3, S,
(c) THITHRH 3], P, (BRI H1 THIY] FAHM = 31)
(d) BRSNS 37, HCI
(e) Efgw 31, HNO,
7. 9= %1 goAE = B
() 1WA TEESH AT

(b) 4 A UG AN (VAT T TEY] SHEE = 27)?
(c) 10 Wid @ifedd HehREe (Na,SO,)?
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8. Hid | gRafdd Hifse:
(a) 12 g SadSH T
(b) 20 g S
(c) 22 g FEA SRATTARES

9. =1 %1 S¥HE 1 BIW:
(a) 0.2 Hc SAeRdTST TTHT]?
(b) 0.5 T S ]2
10. 16 g 39 HeHL H TeH (S h AU i H&A 1 IReher HifS|
11. 0.051 g Uqfufmm sfiEe (AL,0,) W Ui M 1 Hem
T IRehe hifST|
(@Fd: Tordt o9 1 g90M Ia1 & 2 & far f& 35t aa
o TRATY] T FHH BT ¢ UGAEE 1 I SHE = 27 u 7))

g Torarerea

(AN

T fae & fau & @a afae

IEEIOT 1 : <l oh Hohdl Td HaNShdlel o o TeT- STl el o
Td SREY| gieh fomneff <1 aer o Tl &l EH | T
Yohd I TN o U hl IT B H q T ISRl
I 9T h U i AT T H AUl Gohdl 1 eAE o
T@ﬁ@mﬁwma?ﬁﬁm(criss—
Cross) (W)WWW?W@I

SEEAOT 2 ;. GH foed &1 U Gl Aigd: ol & $H Yk i faed
9 et et < 78 ', <ifo st for fae o feamn
TN ®, 9 H HASHd & SFER S U8 H @
SfSIEl o o9 Th UYHR oF 3TEF &l TR TR &
AP H MR G o Fehd &

Sy :

Na* Slols PO
1 LI 1 T O
Hifeam dothe o A oh fau:

2 Gifedd Al Fl Tk Hewhe 3FT W MU 37d: G Na,SO, B
3T 39 HIWT : Hifead ®wiehe &1 g7 fafan
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A 3 H TH UG Ioh ¢ Toh Twred, weAOpe
AR erupes W fgest =9 21 fafa= whR &
vl 1 S 37 TRAIE % HROT Bl €,
9 9 o € 31 e Sean € T @) Tt
T @ &1 TE0] TR T oh TS |
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e o o1 T o HW B S uTH
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AR ¢ a9 w Tl i wiia w=d 2
Ted I8 C 3R B ¥ TORdl ® de1 A W It
21 3Tk Y € S 9Y R diedt € 3B
¥ TeRd gT C a5 TEdt B

IE] o g I HI T FoA T OA + AC
2, @197, 60 km + 35 km = 95 km| I€ &
o gRI 79 &1 T 30 21 R 9% 1 g0 A
fauifa =@ o fau &0 ohae g 9H &1

gashal it €, 7 o i ) Ko = 5%
wd el B ¥, 9 haa 3 s
M g ek foran ST Heha 2| fRet wifqes
TFYT T SAHTT HF SHHT TRATT 3| 3H ST
o GN N A 9% o URfve feufa o @
S9! Afa fearfa ¢ 9% 1 30 9@ = Ford
2?2 78 g 3T, A ¥ TORd gL O W C T
o foreeTa 1 SishTd | < %] 1 YRI9H
g sifqq fetfa o &= T a9 30 &1 9%
1 faeemme wed 2

1 Ty &1 aRATT 9% oF R a9 i
T T oF aeR € Gehat 82 fu 8.1 # fRu
T 3T i &l O ¥ A T %] &1 A ok
fow @ 1 T T 60 km B qo fowend =
T o 60 km B1 O ¥ A T [: B T
T o <R T HT T T = 60 km + 25 km
= 85 km, Safch foEqd 1 IRATT 35 km
B 3Hfee forema &1 af@mor (35 km) @
1 TS U (85 k) oF IEX A&l BEMI TA:
B0 3@ for Mfa o SR faemos w1 afkmmn
I (0) B Hehdl © W 99 H T 4 A
Tl it afE g1 wF o € o o fa
L Y O Ik Wt €, df Ul fefa @i
aifeqm feafa sog o fiet St €1 o1a: foeram
I B T 39 A H 7 R T S0 OA +
AO = 60 km + 60 km = 120 km Bl 39 ¥R

\ 4

[
)]
(S
(=]
[S="
(9]
[
(=]
[\°}
(9]
w
<
w

40 45 50 55 60 km

fer 8.1: 4t TieT 31T 7o W Tfaqr aeg &1 feerfaar
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T fafa= «ifass el — < wd faeemas =1
AN %] T I A AfshAT i e w H
qern fSu ¢ 99Ha H a5 & IR feafa o
T sifqw feafa 9@ & o fowan ST )

feramerema 8.3

o TH i whet 3R T st W A
SRk dfd i o Teh i d T M
T ST fFIR W g gy W)

o AT G T H T 0 IR fawem &
qfTor i A |

o T ifer TR o WA | S A A
22

ferareReTa 8.4

o ToEfed aedl § Th I @ g © S
3ok NI 99 1 TE g0 ki FRRid e
T 7 H AR Fed T Tk FR HI
JeveR W T fioeht & SR W gl
sfermiier & oifaq areais iR iy
UIGHishi o ot T SR 1850 km 2l

o R % GgFH THA i Tl ¥ YoveR
qeor T oot oF o= o fowemd o
TRETT i A H

1. TF 9% & GRT S -9 F1 T
FT FGHT feeaT. = & FHar 87
3R T, @ 3797 ST FHl IIEX F
ERT FHZAT

2. TF [HFM 10m &I g acd T
IR W BT T W 40s T TFHT
Sl 81 2 minute 20 s & a5
ferarT o foreerq 1 YRETT 7T 82

3. fawerd & foag e o %17 et 872
(@) ¥€ I el & Thar 2
(b) $THT GRETT a%g & GRT T &1

TE g 4 oifrem g
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8.1.2 ThEWM Tfq 31T 1| T

T foh Tk o Tk el dE W owe @ e
AT 98 1 9%e H 9% 50 m, SR G&he |
50 m, AR Ghs § 50 m T At ke |
50 m 0 99 Ft 21 3 frafd | a5 w2
The H 50 m T ST T HLA T iR T
U T B g9 g 9 kI 7ol
SHHT A HI THEHAH T FEd §1 3@ wWE
F1 T § qEaUd el 24 =ifeul 8 of e
S o g 9N 3@ © o aeqel o g’ wHe
T B SFHEH SO qF 1 Sl €1 ST
o fau, g arel 9% W 31 & &R a1 9h
¥ g W T A A AR A F T
IR F

fehaTaheTTq

8.5

o T a&Ri AdWM B I a9 Hefd
stfenel =i GrRoft 8.1 H fEam o B

o oF U <@ IR S T oeqgen w1 A
THEAM & A1 STEH




gt A =el km/hH
\ 140 ] 143} 135[145] 132] 130 /

(a)

(b)
ferT 8.2

o 8.2 # < o feafq =1 <@ o 8.2 (a)
o 3fe I 1 UG 143 km/h ©, 91 9T 0
a1ef 227 Tt 8.2(b) ® fEU 7T &= &1 § 21
1 A 872

et <t ¢ fafvea <8 1 97 FE & fau

ST -3TeTT I&IU ST STl qHT S| 379

Tt

Y 3 a9 gad! € df o9 | agget w1 fa
T 1 L STT-3TAT &l Fehall &1 T3
TEE g R Y ot T F el €1 9% g
THE GHT H 09 HI T 30 H ITAR § IH
a%g HI A R R U HI S Gkl B T
T i =1eT el Sl €| =0el 1 Wi Tl
g ¥ehe Bl FE m s o s/ wehia =t
St €1 =l w1 3 Heh AR qfd Tehs
(cm s1) @R e 9fd S (km h')|
] *1 Tfd I FFd HH ok forw 7Y haa
STk U ST TR R | TS STE9TR
T € o owg w1 fa FEd w1 stfued
sraeenstl | aequ oFHE Tfd H B sHfay
B0 3T aggel I fa F L H IR S
o o F9 K oFdd Hid 21 9% H1 S
oM@ UGN T Hi T FA S Rl A
HHAE § 9 SRl 9 foRar S gehdl B

T &I T FA U
Jga =T = = -
g Th o] ¢ I H s T qF FA 7
Tl =T

S

V= — (8.1)

t
3TST 39 360 oh g US| Th S 2 h
A 100 km HT U 9 FHAT 21 TUHRT HTq
o 50 km/h 81 HR R FHT 50 km/h
F1 =@ § & FGc B HE 9Hd 98
o Afys @ S 999 Y %9 9 9
Jeit BI

IETEIT 8.1 T o] 16 m i 5 4 s H
T HIA C AN G 16 m HBI A 2 s

99 T 81 9% HI ST =
Bt

IS
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TG o N I HT TE el ¢ =
16m+ 16 m=32m

foTal T cd THI=4s+2s=6s

szmaﬁnﬁwﬁ

foran & 99 g

32 m

= 6s =5.33m s!

TAfIY %] #1 Si9d = 5.33 m s @)

8.2.1 faom & e =re

ot ag 1 Tfd T R IR ot stfer oo
B Gehdl ® 3R &H SHeh! =el o U-|Y
o &1 off =Iea *) a8 TR S 3T A v
! R HLAT © IH AT HET Sl B I,
e e fken o = 1 9 wed ) feredt
% 1 AT GHE I ST B Gehdl | T8
] &1 @1, a1 e a1 A o6 aRed
& T giEfdd g erdl 81 S Tk a&g Gieft
W@ o SRl g2 |t o @iy Tfd e @R,
o &1 3Heh TIfd 1 ST o TRATT i e AT
o g FK Y Gehd B SHH! UM 3G
=Tl 1 TOMT & THH € el B

g I%g 1 o THE ¥4 | qRafdd sl @I
2, q9 feu v uRfaes & ofR sffaw o o
FHepTToTdiT Wed o g 3AEd o Wi feRa
ST Hehel 2

#Arga a9 =

yRfYes o + 2Afqw a9
2

(8.2)

W&l v 3T A 7, u IRFe o § 9 v g

feraraheTa

8.6

IO M W 99 WY A Thd 9 H ol
g i Afuu) Aafg o9 9= o 6 ek
Y@ 9o # iEd =1 4 km/h §1 @

3 R 9 99 W19 A T hl U H
ST hifST|
feramerema 8.7

e A ¥ 915t 91C € 7, @ feteft
o e SR oEel o TR i T
IR-9R B Fehell ¢ TEel farsrelt i =weh
fe@r <t 21 ST T qHA IgE SISal
o TS 1 Al 9 deh UgeEdl 2
I 9 o Heh?l, TH T Bl 22
TR o9 oF TWEAGUA i U fefeea
S e ey

fosieft &t =meh o fehean fag &t O
1 Tehed HifeTl (I § &3 &1 =
346mS'1%I)

N

>4

1. =7 T a7 H S FarEyl

2. g srwen § fohdt aeg & sitga a7
&1 GREMT SGHT G =IeT & TR
g2

3. TH WEST & SIS F1 qgal &7

4. w9 9% THGEA T H g & ad
sG] A1 S feErg ggar 87

5. TH FANT & SRH, AReFH § T
farrer @1 geat W ug=H d 5 fie #
TqT ol 81 gedt W feq @9 g
3G STARGTT HT I T &7
(far7e1 &1 a1 = G197 &1 =16 =
3x10°m st )

o1 AT ST | T qe1 o €l R AR

IETEAUT 8.2 IAT Y& BM THI &R
TOE B T M, m s A m/s|

S 2000 km YE¥id i & 3R
IET I T 2400 km TG Hdm

faar
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2 A s 9 § 8§ h '@ &, @ &R
H1 319d 9l $l kmh! IR ms' ¥
A H

BCl:
HR °h G T H e 4

s = 2400 km - 2000 km = 400 km
T T & H TN FA ¥ =8h

FR FI Gd 9
p = S_A00km
w™ 777 8h

km 1000m 1h
0 X X

h 1km 3600s
=13.9m s!
FR FT 3NEd =TT 50 km h-! 7T

13.9m s %I

IETZITT 8.3 T 90 m o areiel | el
2l 98 T R ¥ W TR T T
W 99 W S @ qel oae 3 @
39 SNM 98 el 180 m 1 g 1 e
T T K B hl AT = AN

AT 9T i TG TS
IS
S gR 1 e ® 7 #1 T e b
180 m %I
1 fe & o o1 feeamm =0 m
T H T A
e =el = fopit Al e
180m=180mxlmin
=lmin 1min 60s
=3 ms!
_ foreem=
st = forn T et T

=0m s

3Td: S FI T TA3m s B IR
AT A0 m s B

8.3 9T H UREdT &kt X

Rt a% &1 THUAH Wd WA A w
<RH, WHE % W A e w®a 2 e
seee | TRt off 9uaiael | 9% o o |
IRerdq 31?1 @y erguE e o o gmy
% WY ufEfdd e g1 s oW fafae
gy ) v fafy= faget m fr=-fa=r g
2138 YR, fREr off Tmaiaue W 9% & o
H ufted= v Y o1 ©1 7 3T e 9% ok
a1 o uRedT @ e X Fehd B2

W TWE & Yl A SW A F foaw gH
TH o Hifas I ©ROT F SR H A
0, S foh Tk o ok i ThE wa 6 o
ufRked= =1 A 2

AT, O =
1 foram = 999

e T oRq T o YRIHF o u ¥ ¢ T
T SEART p B S §, a1 N e g

t

39 TR 1 T ! Id T el Sl B
Ife o, v i foen ° ® df W eAREs
foran < € qen afk =re o o fawdq feen o
2 39 SRUHe T STl 81 R0l &1 Hieh
m s 2l

g Tk ovg defl W ¥ wedt ® SR
ST N THF THARS § T9H €9 9 w2l

a:

(8.3)
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1 Sl €, A O oh @Ol hi THEHM ]
el Sl &1 Tl &9 § IR & wh a5 &l
Tfq THEEH @i A H SR ‘1 SHA
IR, Teh o] STHHH ©ROT § = Fehell € AR
ST O AN ®9 § agaidl ¢ a0l oh
foq, afs T &R il 988 W ¥ U
T UAaUe H STEHH X Y 9l i grRafad
FIdl T, T FHEN W@ ¢ & FR STEAM <ol
o T a2l

Activity 8.8
o oY ek SieA W Sgd WehR 1 T i

(@) T i feen o @R g,
(b) RO I w fEen & foeg €,
() UHHHH @l 8, a0
(d) STEHM R 2l

o T MY FW I YAk YHR Hi A o
T -1 ST € Fahd &7

IEEYOT 8.4 formERen & Wga SO
qiEfehd &1 IaH Y& HE B 3R
30s™ 6ms! 1 AT G HLl Bl
o€ 39 YN U 9 ol © foh amsfea
FT AT A 55 § FH B 4 m s
Bl St 21 g feufae o wefea o
TOT i TN HR

T
el ferfit )
EIREED a"T, u=0;
aT'ﬁmém, v=6ms’;
HHY, t=30s.
TR (8.3), H,
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w, v 3R ¢t H1 f& gon 7F e T
THIR § T W,

(Gm s -0m s_l)
30s

a:

=0.2ms?
TE sTawen H,
IR 9,
aifag =,
HHT,

u=6ms';
v=4ms;
t=5s.

(4m s —-6m s_l)
5s

qd, a =

=-0.4m s>2.
WEfhcl o1 R0 Ueell f&afd § 0.2 m s2

? 3:ﬁ'{§@'ﬁﬁlﬂ'ﬁfﬁ—O.O4mS‘2 2l

.
/ 1. 379 fordt a%g @& aR °§ &9 #8701,
| (i) 98 THGHT &R0 G Tfd q 87
g (ii) 38 STGHA @R § A 7 87

2. TH G P TMad5s 8 kmh'! I
2T 60 km h'' & Srdl 81 a9
@R TG BT

3. TH ISt ©VH d T IRY Hdl
& 3R THGHN R & G =i g
10 i 4 40 km h™! &1 917 Jrd
Xl &1 SHHT &0 FId BT

8.4 Tfq T UMW U9

FE TR o IR H A SRl GaHTsHh
fafs o e g7 wERi &t S G 2l
3T & fou, et we feadia forere o
o TR0 | fREr 34 g Uk 3R H AT
M H W R G SRR IR TE 9
e s g1 SEn fom e o | er ©

faar




for T O W W kI TG R
o sk G o1 & A4 fohan s )

fordt a%g &1 Tfa &1 WA o faQ, TH
W W% 1 STEgdehdl el ¢l 39 fefa o
W ww et s difae e w s
! 9iaT & S8 T A AT H gHd v, o
qHY 4T

8.4.1 TH-wHA W

g o Wiy fhdr awg @1 Refa Rad =
Tk gfaurers THMET ST S0-999 U
SN = fohan S Gehat €1 3@ WH A gEA
F k-3 IR T H y-31e W FRAa fawan
ST ®1 SA-THT M ki fafa= srawens §
Tef¥fd fohan S Gehdl € S o] THTHH =1
T I I ¥ 9 W7, fowmewen § ©
Bl

y

o 20 40 60
I (min)

for7 8.3: THTAM =@l & TaAH fRdl a5 &
T-g99 TH

B WA ? o <9 H1E a5 99H 0 g9
e | 79 Al €, 76 Heh! HIel ThEHH
T 71 ST: 9% o 5N 99 w1 T I, few
T FHF & GEHIRT it 81 39 TR THEHH
aTel o fole, ¥FF oF W19 T H T8 U I
% Toh W @ & san f fo 83 o

Tt

W[ B W HT OB 9N TE <9l © R
T, THEAA R T 98 W 71 AR A9 y-31
R faeems =1 9REmT, 7@ *i T T o T
T €, 3T THHHH = o T W THGHA
AT I HT F TR F HRd T

TH U-99F W 1 TAN a5 h1 =@
A FH o fAU w Thd Fl UE FA
fo, o 8.3 ¥ XU T gt 99F W oF A
AB & @l fo§ A ¥ x-378 & AMRR Th
@l qen fog B 9 y-3787 oF AN T @
@i 3 g @ fag ¢ W e & e
ABC 9FTdl 81 31| W% W, AC FHATIIA
(t,—t,) & 9o 8, 5@k BC g (s,-s,)
1 I T TH WMH F 3@ ohd ¢ fF 95 A
4 B fag &k S H (t,-t,) ¥ H (s,-5,)
T T FIA B o a% H A T FER
Y oI 1 S Hehdl e

v= : (8.4)

3 @Rd T o fag +ff 3h-999 o
Fifehd T Thd &1 GRUM 8.2 Tk %I o gN

2 s o TEIAIGUA § TF HT T8 RAT B URHT
F 2
T St T g0
T (s) T (m)

2 1

4 4

6 9

8 16

10 25

12 36
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ad x
0 2 4 6 8 10 12
1 (s)

T 8.4: 39T =i 4 faqra fHEt &R &7
[I-FH7T T

FR HT T(d o foaw g-w7a Tw = 8.4
o gwiten e 21 e < fR 39 W AT STpfa
fot 8.3 # fRu T Wl @ = B1 3w MWW Y
Tepid THI F W HR R a9 i T A I
NG qfedy <eridr 81 3@ YR, fost 8.4 o
e e W STEEE = i e il B

\

8.4.2 A-HHT UTH

Teh W W H Hel W ok o o H §HY ok
Y IREdT I IN-THT WE gRI SIMA ST

y

50
40
30
20

97 (km h™)

10

forT 8.5: THEHH T G TaHA fFET R #T
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Herdl €1 39 W |, T0T i 13781 T 3 a7
I y-3187 R A @1 2| AR T THAAH
o 9 TGHH ©, 9 T o Y oN-g9T WH
F SR | g aiadd €t g (ot 8.5) |
T x-3181 o FHMIR Uk el @ gl faa
8.5 |, U &R Sl fF 40 km h™! & THTHM
I W G w W R, A GHA-UTH
<9I T R

B WMd € foF THEEH a9 @ ud W@
fordt a&g o o7 qA 999 o PHEA o
fereemo T fopan S €1 S-TET WH q
T 3 o gN U0 T & fawemd o
YREATOT o SRIeR el 2

fod 8.5 @ ¢ IR ¢ W % o9 R g
T <1 TS U Rl ST hA o fI WA ¢ A ¢
o W foged ¥ % R &« il 40 kmh' o
T &I H9ME AC M BD IR T (t,-t,) P
g AB ¥ Yef¥ia fopan e 2

THAT §99 (t,~t,) H %R g qF H1 T
T F W IR = A S G €,

s = ACXCD
[(40 km h™') x (t,~ t)) h]
40 (t,- t) km

= =4S ABDC &1 &A%
(fo 8.5 & BfRad)

F-HT WH o R TH THEAH €9 §
@G T 1 eTeEE ot R HWehd B O o
foF Woh R o S5 I Sied o T €Y qrf
T Sl Sl g1 A’ TR St oF @i o
931 T Al AR 5 s o oK HR H
ofiem et &1 Wedi® odl ©1 hR 1 AT
fafs= 999 W ms” 9 km h™! ¥ EROT 8.3
o wefsfa feman e 21

faar



5 2.5 g
10 5.0 18
15 7.5 27
20 10.0 36
25 12.5 45
30 15.0 54

9 feafa § ®R =1 7 & fow gwg-am
o ot 8.6 W wefdia fran W 21 WMw wY
Yo o€ sl © foh THE SoEiaae § o o
YR 9 9 9 Bl 81 99 TR G TeHEHN
@afd i o fore - e e W gl

y

60 T2
Y4
50 e
g

~ 40 y.d
:

30
N— ’,
F )

20 u

7/
10 o
/]
T 2|
) B ! C X
5 10 15 20 25 30
|y (s)

forT 8.5: THGHA @R Tfd G TfaHE fFE FR
HT IT-THT W

3T %R o 5 T i T8 34 Dl A T-FHA
UM% G WS T Gehd &1 AT-F0 U 1
e XU T 9ISl § SR §RI 99
TE it (forenT= & 9ftror) i s @1 9
HR THEEH a1 9 fd L, aF T (= 8.6)
T TYT T & ABCD §RI TF i TE g4 ol
T9I Q| <fh R S ST T IRATIT @R

Tt

o HROT IREfdd 8 @I T, 37d: FR o g
H T U s, A-wEg WE (o= 8.6) H
YER¥d &% ABCDE §NI =& @1 S|
s = ABCDE &1 &%hd
= 3719 ABCD &1 &5%d + IS ADE
F &THA

1
= AB X BC + E(ADXDE)

M AR Tfa &t fufa § dn-wmg
T ferelt ot eTrpfa w1 & Hehal

o1 8.7(a) S-HHT W I W €, S
o T g o a1 weiRiq wea €, fode
N Y o HIY sEdl 2| Sdfh fas 8.7(b) §
forelt a%g o a7 | 19U URadH i aT-95d
% g <9En T 2

30
> 204
£ e
F 10 T
|
| : ~
0 1 2 3 4 5 6
A (s)
(a)
30
) 20 'I\. -
g ) SREEuN e
B i,
104 % H
/
|
/ |
1

0 4 8 10 14 16 20

A (s)
(b)

forT 8.7: 3798 @Ra fd & TaEH TE a&g &
AT-THT qH

= RIETGIL 8.9

o TH H & A faf= B9l AB @R C R
ST 3R TR T & THT Td WIF A
Y =9FA BY C H 0 TRt 8.4 B TE R
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HRUT 8.4: BV A ¥ B 9T C &t g
qAT 7 o AW G WA i

<hl 9HY

A 0] 08:00 08:15
B 120 11:15 11:30
@ 180 13:00 13:15

o TH W fF vzl < WYMo W9 3 &
g THEAE © dl T9 YR W A-HHT
TMH EiE 91 Thh! AT Bl

feraTeheTTa 8.10

o TRUST SIR SEeh! & Wi 1o Tigfeneti
T Thdl 9 &1 9 I R W T F T
W M I § TS Tk & AN o S @
R Tt STERT-3Ter ¥HT W Thal Tgad
&1 GROM 8.5 37 I ok GRI STeTT-3TH
Trg § 99 &1 T gl w @i 21 oS
3T F T ¥ forw T € A R g0
T WH W™ au A FHi

HRU{ 8.5: frdisT 3 |rf@n grt s
AIZfehetl UX TETT-TeTT §Wa W

% T gh

8:00 am 0 0

8:05 am 1.0 0.8
8:10 am 1.9 1.6
8:15 am 2.8 28
8:20 am 3.6 3.0
8:25 am - 3.6
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1. T4l axg & H9EE 9 799 T
& fore GHI-g0 a1 F1 gEfa F
giat &2

2. T4t axq &1 7fd & fawg d sm9 =1
*E Thd &, foga 0-999 TH
THT 3787 & GHMIR T GeT 3@ 87

3. f&dt a&g &1 T & fqug 4 sy
I HE GHd 8, TP FA-GHT
TE GHT 378 F GHAIR TH G
@ g7

4. IFT-ET TE & A9 & &7 G "9t
TE Ui = Bt 87

8.5 Ui fafer | Tfd o FHeRuT

IS o et Y@ § THEHH R0 ¥ Herdt €
@  fafveg wweiaer o 9ol o g
ek 9T, T o R ©R0T o SHoh g 9 i
TE g0 W Geer w@fa he gue €, f i o6
GHIRI0T o A W ST Sl ¢ gfaen & e,
T4 YR & o THRWN H TH e
Frrefeiad <

v =u+at (8.5)
s =ut+Y% at? (8.6)
2as =v*-u? (8.7)

el u o] T URFYE 9 € S % ¢ g ok
ol ThTHM @0 o § Fad! §, v 3ifag a7
7 TN ¢ U9 H 9% o FN qF HI T 0 s
21 GHRTT (8.5) o7 TS 99T H HaH ¥
FHA T A FHRO (8.6) HHA o Terfq o
s Heel oo hidt &1 TR (8.7) S fom
o we feufq & o9 ey e i B, o
THRIT (8.5) WA (8.6) W ¢ I faqw &
g fRam ST Hehdl €1 S Al HHTeROn bl
T fafe 9 off g R S geRar 2
T




8.5.1 AT-HUY Hael oh W WHieRTuT

HIE a5 SN fF THEAE @O o Wy FeAdt
2, SUP N-GHI WH H o, S° ok ==
8.8 W wefvia € (fost 8.6 o wHeper, fopq ota
u=0) 39 WH 9 7 3G Tha & foh g
1 IRFR 97 u ® (95 A W) IR T% ¢ T
T dga? v (95 B W) B ST 81 o1, ThaHH
T ah T gRafid e €1 foa 8.8 ®, g B
¥ T o BC U4 BE ®HI: G99 a1 -
el W " Ty ®| URRe 3 OA % gW,
3ifaq SF1 BC oF gRT el WA ¢ OC ok
SN YERid T2 =1 81 BD = BC - CD SHiaue
t ¥ o # yfadd @i <9iar @1 8 ocC &
YA AD Y@ @il U% ¥ 89 U ® TR

M (m s?)
N

o g WE 9 (o7 8.8), I%q o @RI !
e fepan ST @

a1 H gfed
- foran e v

Bl BD = at

TR 8.8 el 8.9 ¥ TH UM %,

v=u+at

8.5.2 wwa-frafa Hag & foag
HHiehRTOT

T o ff 9% 7 THEHH ©R0 q ¥ ¢ 99
T s g0 7 &1l fod 8.8 § a%g o g a9 Hi
T T, I-9HT WH AB o A9 R &
OABC SR Wi« &1 il @1

39 YR, 9] oh g1 a4 i T8 g s 1=

(8.9)

o

i (s)
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%] o o H qRed i & 39 W A Tl
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Bl T B FoAUH 1 9% S Tedl hl SR
dgh ¥ g AT W B W @ 9% ot R
iR 1 e 1 HRON o Fehell &1 3D Tl
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o THHAM TE of ° Hafid T Heeyqul i
g §1 T ATk 39 RN BT =T W
feran o fordt o <1 HaT p 39 FHAH m
3R o p o OFHE W IR fRan S 2
p =mv 9.1)

o ® aftmmr iR feen S g &1 sHent
feon =t =it @, S0 AW vHT B 1 G
SI 9 fhamm-tevdshe (kg m s )&
B dfer Fereht sreqferd ot o AN 9 39 o
& o § URdad BT ¥, SEfAT T@ el S
bl € for we1 & Ham i it aftafda s
Teh UH 379% o 91 H foar o foaw aue
3t Tl T R 1 Gl Teh W 1 m st
T WEH e o Ty ereren e St €, SRR
3Tk T Wl W i o foIT 7w 21 S T
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T ot T § w9 W Rt gHE T TH
ffv=d 96 F @1 ™ 39 9% &1 o v &
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<« mx(v-u

°(m><(v—u)
t

T H giEadq &1

HTWWmeEW}FxEEELQ
Fe hnxf—u) 9.2)
= kma (9.3)

Tl al=(-w /t] 3T ¥ ufterd= ®t T a72fq
@ B ke Tk STUIfdeRal feerish &1 S
3R 01 & ST Ak AT kg 3 m s B
BH 91 o1 BT 39 YR oid @ Toh feere ke
%1 HF T B Sl 81 TH SHE oA hl SH
e % ®9 § g i €, 1 kg SoHM
aTelt fohelt a%g W 1 m s2 o1 @R 3 ]
?, eid 1 $E 9o = k(1 g % (1 m s?)|
T YFR k K1 0 TH & Sl 21 GHH
(9.3) 9,

F = ma

(9.4)

Il 1 T kgm s €, TH A (STESH
et o 98 W) ff Fed ¥, T N 5@
wefefd fhan S 21 fa & fada fram @ e
Rl a%] W M Al 9 i A79A &1 fafy
foerdt 21 9t 1 3@ 9% H S 0 qe
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e o WY 9T gl I HR-R WS @t
3R Gf=ar 81

T ok fget From o Tfordts g [

(9.4)] o 39N | TIfq ok v 99 i T
Y F U R ST Fehdl B THIR (9.4) W,

F =ma

T TAT T F EE

(9.5)

q0 Ft =mv-mu

AU 1@ F=0, @ fhel off 9991 ¢t W, v=u
T 7ol 7% ¥ % 9% THE O u W o
Wi At u I 7 oo ot I = etufq
o] fommeen § € @

IETEIUT 9.1 T 5 kg SHHM el o] W
2 s & foIw s T a1 SrRd 81 21

IE I F AT Hl 3 m/s ¥ TG W
7 m/s Y A1 &1 ST T oA 1 AT
I | AR TH 9 H 5 oh AU
TRITa fopan SQ, o a%q &1 Afaq am
FI B2

ﬁi‘lﬁ%:u=3m5‘13ﬁ'{v=7m5‘l,
t=2s 3 m =5 kg
T (9.5) @ F = oW

t
T W W
F=b5kg(7ms!'-3ms!)/2s=10N
HI AN 5s (t=51s) deh dcd o AT
ST © < GHIHOT (9.5) 1 I feraas

Sifaq AT g foRar S Gehdl ©

Ft
v=u+—

w, F, m 3N t &1 7 W@ 9 SAfaq o

v=13m s!

IAENT19.2 TohaH 3ifuh a1 i eTaeashal
Bhft: 2 kg SEMM arel fRet o @l
5mS‘2ﬁ§T@a’ﬁ3Wﬁ'ﬂT4kg
STAM aTel o5l 2m s? Hl T I
afRd L 7?2
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GHHI (9.4) ¥, F=ma
-Q%'Tm1=2kg;a1=5ms*2ﬁ95ﬂ
m,=4Kkg; a,=2ms?>
'Y HN,
F,=ma,=2kgx5ms?=10N; dl
F, = ma, =4kgx2ms?>=8N

=F, >F,
31d: 2 kg STAM &1 9] hl 5m s2 i
R 9 TRad & d Afues 9 &I

ATl BN

3BIU719.3 Th FR 108 km/h i Tfd &

o W ? SR ok oH ok WIg TE
T U 45 1 GIT oIl &1 HR T sh
TN SM o6 918 T aTel ol hi O
F| HR H AR Aed FA SHATH
1000 kg Bl

gl

HR HT GRIYH AT

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

T HR FT AT AT, v=0m s

FR HT Pl FATH = 1000 kg T HR
! Teh | o1 GHA ¢ = 4 s TUT THIHT
(9.5) ¥ S TM ATl it Fahl 9iReTor
m - W/t el

TF WA I,

F=1000kgx (0-30)ms'/4s

= -7500 kg m s2 Il -7500 N

HUcHs Tag <ofal ® T d% & gq
TR T I MEN I MG 6 faudia
feon o smafud 2

3IAEI019.4 5 N 1 TH oA fhdl SAAH

mlﬁlOmS‘zaﬂWéﬂT%WWﬁ
mzaﬁ20 mS‘ZWWéﬁT%IWﬁ
SEH o T WY fren fen S, o 3|
61 o G T RN I B2

g

G (9.4) | m, = F/a,; A1
m,=F/a,

Zl%sf a,=10m s

a,=20ms?d4dl F=5N

'Y Yh, m, =5 N/10 m s? = 0.50 kg;
qaUql

m,=5N/20 m s = 0.25 kg

S9 FA FEAET I Tw Y e
S ®,

U SFHTT m = 0.50 kg + 0.25 kg
= 0.75 kg
39 RFHIH mT 5 N 9 g I
ERIRIRIICEU
a=F/m=5N/0.75 kg = 6.67 m s

AT (cm/s) —»
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feramerema 9.6

3= i Bl Th Rl (TR gd) &

oI IHH Al Ul el | WEAel o @

T U W=7 Hich M|

o o 9.16 H IWMT STER 7@ W@ETell i
< i o gRI W W aAifest fewn § ereentd)

o IR I HEHA ¥ W@ hl q9 qh TH
FR, 9 qh b qxEett 1 U anfead |
Bl ST de ik S 7 3T W)

o B9 UM ¥ T WEell wich w1 T Wi

foutia feen o weifua gt 21

faT 9.16

o oo qul Yaifud WEHel o T ° AR
T o} TaeR H

IEEIV1 9.6 2 kg o THh T=ad ¥ 20 g
T i Tk el 150 m s ok st
I W BE A 7| e o WD g

o T HT IR Al
g

el 1 SFHM, m, =20 g (= 0.02 kg)
foeeel &1 SeTH M, m, =2 kg

el 1 AR o (u) de foeed
TR AT (u) FEA: A T
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33[@1?[ u-u,=0
et a1 SAfaH o v =+ 150 m s
Meft ® fgen ad @ I a6
ITER ues (Fast 9.17), <t T 21
T o feer 1 wfaeifad o o 2
et e o T8dl, Tt qen faead &1
FA G,

= (2+0.02) kgxOms!

= O0kgms™
Tt B2 oF A% el Hol

=0.02 kg x (+ 150 m s7)

+2kgxvms!
=B+2v)kgms!

ol & o fEm o STER,
Tt e oF a8 1 FHd Foll = el
e o U8 1 FHd Hal

3+2v=0

= v =-15ms"

ST fag @' <wiar € 6 faeew
Teft ok foudia feem # sterfq, <€ 9
AR gfqeifaa g

eI H UE

r-”

&I T TTE
v am— 150 m/s
— s, —
(@ e —=
rw
T == 5 20g

\5/
. 2kg

(b)

ferT 9.17: faeeer &1 gfaerqor

IFTEUT9.7: 40 kg THAM dleil Teh S,
SmS‘la?%ﬁ\_ﬂéﬂT@@?skgWH
arell feer ME W Fedl B ME F
ufgw wfoRfea €1 W w1 Tfa 9Ry
FE DI TERA H ASH! HT AT FA
T 7H o R afas feen | i steqfer
I HE TE F @ R
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ferT 9.18: @iwT Mt W Fdl &

TESH! AT TME! hT ASH! oh HaA |
Tgcl el Helll
=40kgx5ms'+3kgxO0m s
=200 kg m s™

a TR de® & MEN W FEA °h
TTEIG MEN 91 ASh! w1 A p B 34
3TEE | ME T ASH! H1 Pl Hol
(40+3)kgxvms!

43 vkg m s™!

T GReu oh M % AR Il
ferfeat & a1 o Tum 2

37901q,
43 v = 200
= v = 200/43 =+4.65m s.

ME! T TR ASH! 4.65 m s 3h o 9
T M t fen | =ertt (o 9.18)

IITBIUT 9.8 Bk i Yfdgel <Al oF <

faemet 7 & fer ®@ & yE@ H
TER THT A & qel IO H Sem
S &1 Tee Taeret =1 g9 60 kg
2 AU € 5.0m s o A7 9 A H e,

T TAT T F EE

SeIfen a1 ferare!, fS&et geq8M 55
kg € 91 98 6.0 m s'% o ¥ TEe
faeel 1 3R Tfd X W o1l THTHL
ST o 9% o {M1 fohd fewm H fRg o
Y Tifq K4 wE o fom AT faenteal & W
T YAl & e ShERd T §el 0 2

o wgel faaret il 9 < < @ 2
RAEl % STIER, S | I[C MG H
feen uHreAss den @ @ g A T
feen &1 wmomers o d € (Fe 9.19)1
ik m A u I Faenfedt o HEe:
T SR 9 H <@id E1 e Aifasw
Tl W srenfafed gt 1 e 2
HEVT: YH TS 5ot gt Raanfsat i
Tyt &1 3T
m, =60 kg; u, = +5m s!; qAl
m,=55kg; u,=-6ms'
ZFR W Ug I fEeedl &1 Fd
gaT
60 kg x (+b m s7!) + 55 kgx (-6 m s7})
-30 kg m s
o foe 3 faenfeal & T@E &

TTEq SEH W 9 v €, TR h

g9 el Helll
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(@) (b)

fard 9.19: T &1 Raaisdl &1 TaHT: (a) TFHL G Y8 a1 (b) TFHT & G9aI]

= (m1+m2)><v 2. WWW@—}WW#
= (60 +55)kgxvm s FgarFd HEAT UM $ebd aretl g
= 115xvkgms™ &1 oA w GHST H HiSAE F gl
ol Gl o 9 o ST, TR § &7 o #
Tgel a1 a1 oF HaTl i UM 9, 3. T 50g R F1 A 4 kg FEAT
v = -30/115=-0.26 m s’ #W@35m543)797?ﬁ73h_‘5)77
3Td: IS o qvEId IHI fEeet J1 d gigt Sl 21 wAEe & GRi
¢ 0.26 m s o o7 ¥ WiqEie i S F1 T HIL

4. 100g 3R 200g 59 T 3 TeGU

T & @7 & STV T &l e 7
‘Q:r W:st*&ﬁ?'lms’lév_a?v#ﬂﬁf
X @ 21 I Il 2Hq St gl

1. R a1 939 Ifafmar & swar & at Y % T g aE F AT
e g fF A et Foad 1.67ms" & Sl 8, a §9% ag @l
@i arr 87 T T FR

HreruT ok fEm

U0 o GHE (FHl; S9 - Folm, %S, hivig HaT, e SAE oh T i Aifqew! |
Hifees fom A Sran 81 3 @ e fem g el woenuiid €1 98 TR e
v & for TReror o fadl i giford <€t feman ST Gehdnl 3= wEN o g € WeAnfua
71 wfed fhan s gt €1 fRdt off WRewr fam o o/gha wam o 9Rom S9 e
gefad df d €, Al Sl fag 8t vl S|l IR, Afg u ot wanT o aiom 59 fem
& fovg & @ I8 e frm = gfed w0 o fau vt g

o TReroT 1 faw fafe= yehr o e o yant o ave fofad fRer T @1 5w
M &1 e @9 vraesl qd fqarfed foven T o 59 e i @fed X 9ehd ol foRet
fearfa 1 asft 9 w1 WA T4 Tl 2| Tt 2R Srwal il Wam wXew o e %
YR T T fopan S kel 2|
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T TAT T F EE

a1 gom M a%g oTul faurmreaen stUE We W@ W TH
T T kT STeRe W qe 9k o Tedl ®, S d% $9 W I
e 9 & T B

el T SAUHT T S STarEen H URad @1 Ufokiy & i ygfd
%! e Hed Bl

fret a%q &1 SAUH SUF S HI WY Bl THHT SI A
et (kg) ®

0T T Had o] i T T G Il 2

T 1 fgdfta Fram: fodht axg o dam aRads & X a5y W
AR STEaferd o o THMEU TS 9o i f&en o el 2l
I HTSIAEF kgm s 81 59 <27 o 91 T ot FH1 T & qen
Tl N gN = fohan <man 21 1 =323 &1 9 o6t | kg So9mE
# a5 H 1 m s? T OO T Hl &

%] T FAT, ST FATH T S K1 [UFES Sl 8 q1 STHhT
feom o et 2, S oa%g o I wI e 2| THH SI WO
kg m s Il B

a1 g 99 9o TR & mm wd fauda wfafsean g
21 3 fafq= awgetl | =@ & 2

et faem e o ot o Wifar @ 21

AHAEH
1. HIE 9% YA 96 STEqfed 9o g9 It g1 F fadt ot a5g

o foTu o= o @ 7Ifq T GO 22 A &, of ovg o o ok
gfigmor we fEen R o el 36 1 Sooi@ w1 afg T8, O HRoT
e H

. v R Bt 9 Tk T4 (Fe) H Wl S F, @ A FH

TEL 3 S 81 T

. 99 H S W W@ 9HE 1 9 R s S 8?
. forelt SocteS g0 fRehe &Y T wI ARA W ] THA W @]

21 9 U =oM o IvEIq IS Tk Sl 21 T T o forg o
Bt 7, iR
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10.

11.

12.

142

(a) SooES 7 gl wEw g 9 fee T fee B

) O ] W A T S & GEEAE B

(¢) 7T W Tfa & faen o faudia e o w1 @I 2

) g IR IS SrEdferd S HrERd e €, ora: Wig fommeen o
M o Ty o 2

(wet fased =1 =99 W)

T T formmewen 9 fadt weEl 9@ 9 &t R foa oo 9
AGH IE HI 21 TS 20 s H 400 m T T qF HLT 1 SHH
RO A | SR THR FeAH 7 ST € dl 38 W o ol el
T AT R (139 = 1000 kg) |

1 kg SSHM o Th TR i 20 m s oh oF § S 1 ST g8
gde T Theh! ST €1 Te2R 50 m i T 7 FL oh 91K Tk <l
21 TR N 9% % o9 o ared F90 Sl Hi T R

. T 8000 kg FHM 1 I 3o WA 2000 kg FHM ot i

fesat o1 dieft geft W Giwar 21 A 39 40000 N T 57 AR
FIA € 91 A T2 5000 N T GV oA R 7, a7 R
(a) ™I ORI Id

(b) A HT @R

TH M H FFEE 1500 kg €1 AR M H 1.7 ms? h
SRR 0T (3Tawe) o @1l fommaren o o €, a me) qen
ged ok dd ofH ol oo fehar grm?

fFel m SeauH ) a%q fSTEeRt 9 v @ 1 G FA B

(@) (mv)? (b) nmu? () (*%) mu? (d) mv
(ST ¥ ¥ W&l famed TH)

TH UH ThS! o 999 ! 200 N 91 oW 39 790 o 9 et
R Yeherd B I T T el S Sl 941 g

T IEU, IIF 1 SAAE 1.5 kg ®, Th & Hieft T § wh-gm
o fauda feen & 7fd & W &1 TR & TEd qAE 1 AN
2.5 ms! Bl THM o 9% A Al TH-IW ¥ g W §, 7@
Seh1 Gitmferd a7 &= grm?

Tfq o gt Faw & ogER Wa g9 fRdt 9% i ueeht 39 2,
%] 3o € o o WY W ot foadia feen § ereent <t B A o7
I T TH T S GgH o FRAR @el ¢; H9Ed: TR N 9

faar



T TAT T F EE

13.

14.

15.

16.

17.

18.

SR T T ot Tiaeiier Tel &1 arm| O ferenedt g6 wet we
F3d gL Fedl € T SH o fauda ud sReR & S UH-gE
e T 39 81 39 doh W 9 faam € oIk sard fr oo fasfian
I &l 8l rr?

200 g SSHM HI Tk Bleh! 1 1T 10 m s F T o & 81 T8
T Bih! e ¥ 39 YR Tl € o 98 5 ms o 97 9 T
yRfYer At W STE dedl #1 gl figs gr STRifad ot g gieht
&I T | AR o Ufedq o Ui k1 9fehed sifsq|

10 g S9N 1 Teh el diefl W@ H 150 m s o o § Faiehl
T el o b 9 Ul B 3R 0.03 s o 9% TH Wl @
et ehel ! fohaHl 3O Tk U7 Tiohel oh T[eoh g el T
T T e o GRATT T TOET I

T a&] TS §90H 1 kg €, 10 m s o a7 ¥ T el @
o Fed g foumeeen H W 5 kg $AAM o Ush el o Teoh
T THIA B SHR WIS IHI W-Try 3G G+t Y@ o vfq w €
g oF Tecl a1 1% o ohel Hawll i TUMT H| 39H H S8 §T
TS oF o i ot IO L

100 kg SHM S Teh a&] o1 o1 TAH @0 § ¥ad ¢ 6s H
S5ms' W8 ms! B Sl & I & YgA AR 1% o HA hT TOFT
| SH &1 o URAT i UM R S SH R W SR 2
e, fortor R Tge freh Temnt W sga dig ufd 9 et g8
FR ¥ FoR €, STEMe 3Sd1 G g hiel, MEl o HHA o ISl
T o1 Ty 3R 98 ISl o faver e ensR SR favor 3w feufa
W foeE %W €| R @ g 2 T IS o Han ufted o
R HR oF HeT Ufedd o Ul i STue wgd Sifuew 2
(FHifr ®IS ok A | YREdq &1 A $R & o977 § 9Redd o JF
¥ 9ga aifue €1) a3 wEl fF IR HR w1 o aga Ak
ol 37d: HR A HIg W Tgd e o1 A fSTeeh RO hig i
Hid & TE| TgA 7 Tk T qoh 3d §Y el foh HR q Higl Ml
TR YA e oM 3R SHT o ForT W SR g gal 3 T
R 7o yfafwan 3

TF 10 kg SSAM i = 80 cm I 9% ¥ W W I 39
el | Hel g WE W TIMEIARG HaT ok HH i UM Hi
IRehe H TRl 7 e @i IR <= @O &1 1 10 m s 2 |
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IMfaRad 3T

Al.

A3.

A4.

T % I MG HT ST ¥ 30 gug gRoft fee 2

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

(a) RO % 9 H 379 Frewy fere "eha 82 1 98 frEa
€7 9% W 87 W W 82 A YA €2
(b) 9 oRg TR o et oA o aR | 7 freep bt Tehd €72

1200 kg SHM i %R 1 Th GHAA TSHh R 3 SAfdd THE o
T YRl <0 €1 IE HR I dF AR g T 9K 0.2 m s
1 T Icq o S @1 fere a1 & W1 Yedeh sAfeR R
ohel U &1 (M o foF 9ot safa omm Ui 91 & e SR 6
JFRT 3 1)

500 g ST o Teh BUIS §N 50 m s! a7 § Teh shidd W TR
fhan ST 1 Hid g BUiS i 9gd %A 9T 0.01 s H & Ik
& a1 @1 el o g BUe W MY T oA h1 IR hi
T 1200 kg SSTHAM i HEXHR 90 km/h &1 o7 U Teh T @l
o Ry T W {1 SHHT AT ARl SFHIfAd g T o HHol

4s H SEHT 18 km/h Bl S 81 ©N0 3R Ha § e ohl
IRehe | TH I 9 oh IRAT T 9 IR il




stz 10

™ § A1 9 H BHA A& *i G ok AR

& TeREUT

(Gravitation)

o T @ fshan = =g &l 9= o6 fag fa

T qe o hl Tfd o Hh o ®Y T 37T
o 21 e g @ for fonelt asg a6t =mer

fohanl 3= dren foh af] geat ¥ w1 10
R TH{TT FX Gehell € A F T8 AT HI

Tfg 1 e s<eq & fou 97 I sTavEesd
T B1 TH U e ® T 5o fRE awg
S U fiREn S €t 9% geet i el &
firdt 21 39 90 ® % 3l 1@ g & =n
IR TR oG | HgA geet i ufhm
F3d B 3 gt eraeensti A, aegen W, wel
TR F F5H W A el hIE F ST T
MW TESh 2 $9 % i 0 T o
& o1 9eft & fore & & 9o STEE T T
Tl ] TEchYul el HEd

9 TA™ H TH T[EEhEUl T Teahyul
o et fom oF aR | stee wil gw
el W TEARYU 9 oh UWE ok SAaid
el i T R faaR 31 g0 T231 Ha
for foRdl a5 T R Te WH § R WA W
fFg YR fafda e @1 saf  owqeti o
aq &t v o R § o gH foem-fawst
caul

10.1 TTEETRYUT

B S © o =Igmn geal o1 ekl o 2
ot o 1 S/ S 1 3R Herd €, 1 oF
FD SUE qh SR Tgedl & AR B = 1
R frA ot 81 wEd § R W9 =
g o A o3 9 @ Th ¥e 31 W i 9«

SMhTSd &l T Hehdl? o <A fefqal o
TE o @ @I 8?7 I STAA o T
A STeeenst H U & YR H g IR
21 3= qeh o fop 1o shen o worw foig
R 5T fhE 9@ W 99 W T &
T gt 1 R fiRal Tear 21 31 9% eravd
& gedt g SeRfid Bl ®1 WifeRd &n arq
T <gm w1 gt 1 R fivd gu T2 3@
3MEW =gm &t fa w gHH & fau
fRaRa™ 8.11 W IA: fa=ar &3

ferareheTa 10.1

HT 1 TH THST A 38 TE fR
R TF BT TR i)

il oF g R 1 Tehfgu 3R TR i
TR 99§ gAY S fw fa 100 W
fe@mn o )

feard 10.1: TR 3RT 7909 9RAMT & 7 § FAHR
g o f

2018-19



TR &I Tfa T fgem = 3fEw
IE UM H Bifgy
fFe 9 weer 1 ifq =t fewm =1 2fEm)

M H Bled ¥ YA TR T fAfyEd
=Tl ¥ IR 99 Tfq i @ qe Sl
forg @ STt fa =7 e S=edt 1 fem ok
e § a-qfiedd a1 ©Ro Giefad 2
78 9c1 & N1 T8 R Bl € q1 1 a5
! IR 9 H Tiqeiiel WAl §, o 9ol oy,
*1 AR A B1 TH T I AR T Fed
&1 59 9o i SFUrfd ¥ TR Th W i
¥ god ®9 ¥ Tfasfict 8 S 81 9% W i
A T T R @ ert

g W et Y b

A B c

3 ot 9

FIE T @ S g9 ° had Th &l
fag W faerdt 8, 99 W Tt
Feard 21 39 ot § W W@ aBC
T o fag B W &9t Y@ 2l )

geaft o =Rl SR XA 1 A AfTehg 5
o RO B1 AfEhE o gedl o STl o
o %R et I 21 A T R iE o 7 e @l
FSH THEAH A § Wl W 99 | Fadl
LeRl

T <@ T € T fRar gem 99 geet i
IR oMl Tar @1 1 Y& W gee Wi
ARfia w1 €7 Af% TW R, o §9 geat i
ga 1 IR Tfd L R TE @ U ?
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Tfq o deR 9 o STER Wa off geat
T ARG HIT B AfeRA G & g Fem
o STER, fohdll T BT o1 o ferw o =g
% oAU oh ShHIU Bl €[S
(9.4)]1 gealt =i 3THeT W T FHHH A0
21 SEifeTT B9 geal i Ua w1 AR T
&l SEd| gt deh 1 foedR I8 S o forw
FIS for geat =g &1 IR Wfd = T2
|

gOR OR IRER o, Tt 7w g i afee
F T Te HI it ek HYoh §W HE Fohd
g fr o 9 wel o e w9 formE @)
ST Al o STUR R A A ahy fahren
foh hoel geall & Ad SR =KH I AR
T ¥, afeew fava o [+t fie -
1 MHTIA HLd T | T3 ok o1 Tg AR
Elglitaeica i e o Bt

10.1.1 TEETRHUT T WG (A am

fova &1 gs fie s o= fis & &
I G AT HI &, S I T o g
o TUHEA oF HIAT T 396k o 1 4
& o % FHAMUE! Bl €1 I8 o SHi

el =l T arelt Y@ =1 feen § o 2
Mm
F=G

ferT10.2: %=1 3 vHgEM fyet & st Tearsyo
7 ST sl I (Ao gt @r st
feom o faeferg glar &

faar



eI =24 T oI
A gl § dem & fehe

\ oo o ga o fam
o sfae™ ® 9% 9
e 3ffereh Hiferer qen
TTeRTel fgIqaemsl o
®Y § S W 819 Th
el o giaR 5 5
| Aifeha 9 Wt &
o YA T8l 91 1661 H
To1e7 T2 v e oF Tou 3= shfsrst favafammer
I T2 T T 1665 H i ° @i e
T SR =2 1 T 99 K1 e e T T
el Sl & foh 6t o 3ok S el fi &1
FeAT Hfed g1 36 HeAl 7 =2 i, F&HT Fl
SYhT hHefl H T T aTel 9t a2l o o
o e Heel ohi WHTEHT i @ISt i i U
fondT| Y I8 LR YU 1 Fralfeh a4
@it forehren| fafmee = o2 € for 379 1o
ff Sgd ¥ e[ S Tecd o aR H Sd
o, fhq o 3Tk Hed i THEH H ST &

=2 1 Tfd o gutes FEEl w1 gfaued
ferdn| =19 TehTS1 a2 TN o fagial W &
foparm| S==i Eeltd 9eron oF fau @iels
IR T T 1| <A Teh HeM Tioras ot
2| 3814 T T Tk 3 IME@N 61 @IS i
519 #e (Calculus) F&d 21 THHT ST
=1 I8 fag = o fau feen f& o
TH T e aTel el o areY eord aeget
o feIT Tiiel T SHoE R 39 Wb 1 Blal € S
o STt Tul goaaM STk oy W e @l
= A 379 T(d o T =l a2 Teereh ol
o Hrefen o 9 Aifqesd fom o @i &l

STt | T STdTest shi T o=k Shifd

(1642 - 1727)

TETHIOT

& ¥4 H 22 A HioHwY, e, Tefiferan
qAT 37T o INTSH i STIH h1dl b T Teh
T TSRS WYeAT0T oF &9 § Ffyd fha

g Teh TafTee o1 © foh 39 9o deh e
fISId T AT TR 2l Hehl oI J&TT ITeht
T o IR H hIS U<E a8l oIl ST hRUT
o o = 1 fagid 3 aaife i W
et o 31 ot o et qfte oft o)
off| S99 9% fagid e 9 ufsshd =& Tl 3
forgvard et off ferelt o8 a=fes fagia
o ferg erifera B

e A Hord a1 THEam
ITTHM i TRIET?
TEl 1 Td oh LF § Ged 9 & gAh
Ted &9 WY B Hicted! Y=l qeh 3T
Ee DIy £ W 3 e 2 B o e o | o
9gd 9 e UHid wR fau 9| S
el | 3 Sl o MUR W A Fom
Fcq fhUl 3% SR & 90 wel S
g1 ¥ foM 39 yeR B
1. Y% U 1 Hell Tk {Hgd et @
IR gd 9 < & TH HHH W
gl & s for T Tt o femmen
gl 3@ o o gd ot feafa ;1o
<9I T R
2. g4 a1 W@ * fHa arel W@ w9
g9 § THF &% qF il ©l 39
TR A% A UB T T i H ol T C
WD T 7T A T o THT o SRR Bl
8heT OAB T &% OCD SR &l
3. T 9 et 78 #1 3 a b (r) 1 9
39 T8 o I o IRd: TR HA T
o ol oF T Bl 2l
HAYUA 12/ T2 = e |
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RS (RR IRk LN C

2 o o=l =1 Tfg
1 AT A o & B
flt e &ie A

Tagia g&ga ¥

Y Hen| = 1 & I8 k@ & wsf *i
T 1 HROT TEARH0T HT 98 oA © S
Td 39 W A Bl A 7 kTR H
TR F1Em 1 ST T[Ty g
qRehe e | fohan| geat w1 ey
o1 S o T Tl ST €| Ueh el ek
39 YR B B Hoddl 9 Fehd B b Tl
%1 el gAEhR €1 A ey foh wefta
o v AT TS 1 e HI A -2l a9
RGRAT FId T U8 W H ol 9d,
FocV?/T

% afhav F1d TT, T v = 27/T,
A 17 oc 12/ T?

39 He i 39 YR ot for@n S Genan ©
v oc (1/0 x (°/T9) R /T2 FTR &
TR Fem % oTgER T feriE 2

SAd:

V< (1/1

T F o 0?/r oh Y GASE & T TH
W8I §, Foc 1/ 1

A ST M 4 m 98 6 7 fie A
A B TH- W a g W feerm € (o= 10.
2)| A Sifse g fael o & eTeRs a9
F B ey o et W o STER,
Al el o o= o arel a9 3k SEHHEl
o TUFTh o WHMU B 37,

FocMxm (10.1)
den g1 fiet & e o aren Jd 3 |

#1 3U oh ol o SIehRHA €, 37l
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1

F“? (10.2)
GO (10.1) TeMM (10.2) ¥ BH U BT
Mxm
o~ (10.3)
Mxm
oM =G (10.4)
el G TR STIfehar feerie & 3R 38 |
Tecd i #ed 2
TI-H HE W, FHEOT (10.4) ¥ T
g
Fxd?=GMxm
Fd®
q G= (10.5)
Mxm

THIRYT (10.5) H 9, T a0 FHTH oh
e Jiqefyd & W 89 G o SI A
WS B SN m? kg2 €|

TR hafed (1731-1810) 3 Tk TR
Tl ST SYANT h¥eh G T HH A4 {hall G h
IGHH A W 6.673 x 101 N m? kg2 €|

B0 A B for Tl off 91 aggeti & <=
AFYU T fIEEE B ¥ ST ST el
T o3 oA i o 9 @ o 39 9
o UM 1 Ao sifaq| fshd ferifan
fh o9 39 9a &1 A9a i TRl H|

7z from W 3@ st § 3 e )
g gl a&getl W o] e 2, =R A

o BRI R | B Ci e e GO o R
RIRIEC]

,“; —_
F d o o o SIchAMu € 30 oM
#1 31dd ® T Ak d =1 6 oM Y K
S| Faﬁruﬁ?)aﬁﬂml‘s'srr@m/

faar



ISTEIOT 10.1 Y2 1 ST 6 x 10% kg ©
AT HEH T FAHM 7.4 x 102 kg &
I geelt qen =W o 9 w1 gl
3.84 x 10°km € 1 Jedl gNI =Wl W

AU T §A h1 IhAT hifSd|
(G =6.7% 10" N m?kg?)

geafl kT FAHM, M= 6 x 102 kg
FSHI R SoIHM, m = 7.4 x 102 kg

geaft qen =xH o o= @1 g4,
d = 3.84 x 10°km

3.84 x 10°% 1000 m

3.84 x 10 m

G = 6.7 % 10" N m? kg?

THE (10.4) W, gedt g 95 ™
TR T S,

X
F:G%

~ 6.7x10""' Nm® kg x6x10** kgx7.4x10* kg
(3.84x10° m)*

=2.02 x 10*° N.

3d: geal g WgHl W Al T 9
2.02 x 102 N &1

~

. TECATRYY] T GrefAd 8 FdsT
2. gl qU1 3IGPHT TAe W @l [l
a%g & dr9 T ared [eerR s ao
&1 GRATT JIT A 1 G farag)

10.1.2 TECTHYUT o WAtk T ol
e
TEIeR YUl 1 TETAeh a9 37 TE qReest
1 TheAdIgds AT Hidl © S STHeg T
St off:
() TH gedl W S W el 99;

TETHIOT

(i) geolt = =R SR =SA A MA;
(i) §F °F =R AR Tl H AA; q
(iv) =SH A FH F BRI SR

10.2 Ha e

ok Yaq 1 3 S o fau ey s
IERIETSICRETY
ferenTaheTa

o TH TR il
o TH IW H AR ey
9 = e o 2

B0 S ® fob gedt aggett 1 erw @R
AMeRTta Ll 21 geal o 39 SThY0 Tl hl
el 91 hed g1 3Td: o IRy ged i
3R kol 3T aet o RO ARt €, &1 wed
g fr aqd g Tad H €1 o Rt &g
aegel o o H wig gRedd e 2?7
T a&getl i g wT fEen ¥ #E uftery
&l BIaTl Afehs geat o STHYUT oF HROT o
o ufmmr § gferdq e g1 o o e o
qfterd ©ROT 1 S il B S off g
a5 gedt 1 AR IRt €, RO e e @)
TE @O Yol o Tecdd o9 oh HRU 2
ST 39 RN i Yeal o e 9 oh
R @1 I et R0 Fed &1 38 g’ ¥
i< T 1 g ok A5 T8l & S ol o R,
aﬂhms*zl

fa o g fem 9 e 9w
TMHM ql RO 1 UM% 81 HE iy
R 10.2 & TR 1 STHE m 2| e
Ted ¥ & 9d 2 o god w9 9 it aegatt
o Teclg 9 o R @l ol @ 3R 3

10.2
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g9 e #w € sfau TEea 9o @
RET F S q e ©R0T o6 UM

o I BT, i

F=mg (10.6)
TR (10.4) T (10.6) ¥ T U< 2T ©

M xm
mg=G 3
d
M
a0 g=G? (10.7)

W&l R M gt H KA T qel d T% 9
geal ok o= Wi R

M TS Teh o geall W 1 SHeh! |ag
& U@ Tl THRW(10.7) H S d, geelt I
50 R o SR BT 39 YhR Yeat hi Tag

T I 9k FHY W T & o
M X m
mg =G — (10.8)
R
M
g=G (10.9)
R

gedt W quf e FE 71 geeht 1 e
yell @ fored o i R W W Sed ®,
G g o1 O Yol W fayad g9 &t e19em
atfirer Brar @1 SAfurshien oM & ferg gesht
F TAE W AT TP UM g F TF I T
feor o Thd © AfR geet T W AT aEgal
o fau geat & Ed 9@ o SRV @
TR (10. 7) § F@ T ST Hehall B

10.2.1 THETA T g o | T TReBeTT

T @R g o HAM 61 IRehed & o
feTe &9 ST (10.9) § G, MAMT R HH
T B S,

qreifeh Teclid Fadieh, G = 6.7 x 10! N-m? kg2,
geafl T FHHM, M= 6 x 10* kg,

geaft sl 51541, R= 6.4 x 106 m
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M
g:Gi

2

_6.7x10"" Nm” kg™ x6x10™ kg
(6.4%x10° m)?

=9.8ms?
37d: geat oF e ©Rul sl JH

g=9.8m s?

10.2.2 o oF T[T o1 o U9 |
FEG St i
IE gHeH o fau fe o gt g @t

a1 3G, I A B, frdt 9E ¥ 9EE )
9 iR, oTeu us fRamha &l

feraTeheTa 10.3

o TS hI Tk TS qAT Th TR wAforg)

¢ T wl fRFE ARG w1 wwel dea 9
T @Y iR fEe, #=n SH o |
TH Y TEEd &

o BY 3@ € fF I Rl W TR Wi
e FB | W TEad g1 T ag
Hferier o HRoT e 21 it g8 fsfier
RGN TR T o HROT 91 el St
%\l ShiTST YT o QINIWWQWH
TeeR | ofH arel Yiqie | Aferes gian
21 38 WA 1 A g9 " o IR H Y
e @ g el € 7 @ A e qen
TR T B W A

B9 WA € for qor uad | a%q oo
AT B T GHERI (10.9) W, T FW
3¥aE fopal STH aTeT 9% TROT $9eh SoAHH
R AR T w9 ef gen fh wedt
TEU GrEel 91 39, S A BT, Th & K
9 < iRt =1fgul T et & I 4R, 39
faam =t gfte & forg fefifaat 3 st & dran
F1 ¥l g 7R W fafa= awget &t e

faar



Fiifs geelt & ke g &1 7 feer g,
d: THHHH Ad Tfd o6 99 GHIH,
T % WM Wg W | G a9 @1

(T 9T 8.5) 1 A Tt ¥

v=u+at (10.10)
1

s=ut+§ at? (10.11)

v’ =u?+2as (10.12)

TRl 1 Te v HAY: YRFTw T Afqq o qen s
a5 gN t THT | <ol T R

3T GHIHON 1 ST W THd, afg
@RI () o T fem # serfq wfa &t fem o
7 T 8l dl 89 SHh! HAHE | R ()
H HOTHS o & Ig A H1 0 F
faqdia o 21

3IETEIUT 10.2 Th &R fodt &R 9 fir
F0.5s ¥ oAl T 37 FiRet 21 ufieheta
T Wed & fau g &1 99 10 m s2
SIS
() *RA W THId T FR HI 9

T BI?

(i) 0.5 s o SR THh! 3ad =Tel F
Bf?

(iii) ¥ 9 FR foRad S W 2?2

g

A, t=0.5 s

YRR 9, u=0m s

&I ©RUT, g = 10 m s

FHR HT @7, a=+ 10 m s2 (STHET)
(i) =Ted v=at
p=10ms2x0.5s

= 5ms!

i) Sied =e =Ll

2
=O0Oms'+5ms)/2
=2.5ms™!

(i) T hI T U, s=1ar
Yo x 10 m s2x (0.5 s) 2
ox10ms?x0.25s?2

1.25m

HAd:,

() ¥ 9 THAT THI TR oA
=5ms’!

() 0.5 9he o INH THH! 39d e
=2.5ms™!

(i) Ul 9§ IR I S
=1.25m

IETETUT 10.3 Th a%] ! Searr e o
T 1 R el @l € 3R T€ 10 m
H SHE o gHdl Bl TRk Hifey
() 9% fha 3 ¥ ST %Rl T8 qA
(ii) T R Swuaq fag 9% wged H

feram T 9H|

B
a?zaﬁTrs‘{ﬁ,me
Wﬁqaﬂ, v=0ms!
& ©RU, g=9.8m s>
T H @, a=-9.8ms? (FHETEN)

@) v* = u2+2as
0 = u»+2x(-9.8ms?)x10m
-2 = -2x 9.8x10 m?s?
u = 196 ms’'
u = l4ms?
@ v = u+tat
0 = 14ms!'-98ms?xt
t = 1.43s.
HAd:,

YRR ST u= 14 m s Al
T ™ 999 t=1.43 s

@

(i

)
)
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1. 9F 99 G 39 F GHEd 87
2. o @RU | 3 T GHIT 87

10.3 SHATT

T fust st o uer ® T fondl ag w1
S SHeh g i HIG Bl © (STHM
9.3)1 ¥ g ff di@n € fF foan eifus
9% 1 FAAM TN, Ia0 7 AIEH ITRT
Sgcd ol g fREl o5 1 g uHE 3 g
wdl € R o% YAl W B, HgAl W' A
TR amRr TaRel o Bl 39 YR %] 1 SATH
feoR @ € q91 T TF ¥ T WM R 6
AT

10.4 9T

B9 WA 8 o gest qeieh o i we ffyea
T G S e T IR TE I I
SN (m) T Jeall o Tecad 9cl o hRl
@ () R Tk 31 fohedt &g 1 9R 98 =
2 foed o st &1 X eRfia Bt 2

& 9 2 fw

F=mxa (10.13)
A

F=mxg (10.14)

%] T YAl T AHRYU T & h AR
Fea g1 8w U i #d 1 38 g
(10.14) H gfaeenfud & ™

W=mxg (10.15)

Fifer 9% 1 9 TF 9 ¢ 08 I8
Jedt 1 3R 3MehTd Bl &, W 1 SI A
el & S Wt €, A A (V)| R TH
Tl & S Seate fagn o A=t AR o 7,
zafaT sq qfEm qen feen SH e 2
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T W € for et U g wm W g
M feer @ ?1 zafay fedl e gu s
R, 9% HT IR TK o FHHA m o FHIT
B Bl AAAW oc m | TE FRO 2 T foneht
U gU ®M W 89 o"g & YR & I
A9 1 99 o 9 H STAN T Hhd T
Rt a5 T XAMM T T&OF W, A% e
o fel 3 Ug W, 31 €1 @l § e
%] T WX ek T W R e 7 it
g 1 HH TE W R w2

10.4.1 Tordt &g &1 9gHT W 9

B I ® T geat W fohdt oeg 1 9K 9%
T T a8 gedt S® oa%g # T SR
TR 3l 81 T Weh, =gA W fRE o
F IR 9 9o ¢ TTEH =W 39 o
SMeRfld T 1 TSHI 1 SOAM geat @
YT H Tl 3T HROT AT g W FH
RTINS T 2

M Ay fhet o 1 SME m @ qen
TEH T SR AR W, B1 T AT =g+ A
FHRM M€ T1 THHT AR R

eI YUT 1 FEfh 99 @ T, FZH
R T HT 9R BN

M_xm
w. =G ”12

(10.16)

I SIS 34T o1& 1 geat | Wwﬁl
Yeal 1 SSAH M AU THHT BRI R 2

6.37 x 106

5.98 x 10*

7.36 x 10?2 1.74 x 10¢

faar



TR (10.9) T (10.15) § &H I 2l &,

Mxm
R2 (10.17)

THRTOT (10.16) T2 (10.17) § EROT 10.1 9
39 HH W@ W

W, =G

-G 7.36 x10”kg x m
(1.74x10°m)’

(10.18a)
AT W, =1.474x10"'G x m (10.18b)

THERIOT (10.18a) Thi THIHIT (10.18b) § ST
3 W EH U Bl ®

W 2.431x10"

m

W, =2.431x10'°G x m

W, 1.474x10"

e

W 1
m_ 0,165 ~ -
T w 6

(10.19)
o HOASH W AR 1
I F g W IR 6

T HT TH T 9N
= (1/6) x 39T Joat T R

ISTEIUT 10.4 T o] 1 S9HM 10 kg 2|
el W ggeh1 IR fohaar grm?

g
SSIH m= 10 kg

& ©R0 g =9.8 m s?

W=mxg
W=10kgx9.8ms?=98N

3q: I&] HT IR 98 N 2|

IETEIT 10.5 Th %] 1 9N Yl hi
Hde W HOY W 10N Tl 21 THeh
O FSHT i Gag W JUA W foham

B

TETHIOT

T
T I T
TEHT W TE] H AR

= (1/6) x Gl W gHHT IR
3701q,

W, 10
"6 6
=1.67N

31d: FgH 1 Fdg W & h1 R 1.67

N BRI

1. fdl axg o F94F a9 YR 4 &1
TR 87
4 2. f#dl a¥g &1 957 W 4R geal |

1 .
WWWE U I BIdT 87

10.5 YUTIE Q4T =1

F wd o g@en TR S em A
A @ F g I 82 T BT Ik Foren
9 T SR 2 4 ot 3tfren Bl €, T Haq
o9 R i foh e 22 Tl o W sw &
TR Al S F BT T2 e A TR
1 ¥R a5 F B 82

3T Yl R S A o AW qen 3
et afkereTen ot gveH o fau < 7 axg
R T foue f5en § o ot A2 9 (9Ong)
T Ufq Tehish & W oA ot oA (J79)
F UROT ¥ =T ST GEEE ST YOS
qeN <9 kT 37 gHeH o fau et fefafad
feafaal W fa=m = :

Tearfa 1 : foreht aifer 9 W o0 & =
NI =ed ® Sien T ot 10.3 & <wifan T
B I8 % & o T eAqent g O
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3T TS W TAMT BTN 39 STeeen § g foe
o IMY (92 9MT) o TdE oF &A% W T
M 8| 98 o SIS 1 T (J53) o daeq
Tl €1 T8 oA T T AR W 3Tdenehd B
AP T T B

ferg 10.3: =1 @A % faw ST fE # ed @
< & e I T &

feafa 2 : s ofte () W W @
B &1 3Mueh W ¥ el ¥ 9 21 o W
TR dAfen) 9 <N foh S9eRT IR W § Y8
e &1 e Al eTewenst # W W T
aTell &1 3f19eh T &1 IR 2|

MY & Foh B o IR Seater fagn o =
F1 R T STl 9 ¢ T8l 9 W B Gae
& leed o @ Bl R 9% 1 gae ok
cieed o dlet §i1 %! YOS ed T

5o 39 el W W @R B ? a9
ST 3Tk TR T IR, 379k W o &hel
o e @S W o Tl Bl 81 W& 37
o 9 ® o IET o M9k U INR ok Heh
&P o U &%he T ol © S TR
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AM9eh P oF &% 9 e 81 39 TN
A afEmr & ol o1 f=-fa= g w
== grer Bl 81 S feerfa o goig
qAM T AR SHeh YWiE ST T
3afelt YUl o1 YHE 39 &5hel 1 st @
5@ W for o o 2l

T R YN T 991G T U h1 3707 T
B w1 feafg o etfuss 21 wfq wemier e
T A ol YIS i <@ Hed 81 3H YER

LI
&STh T
GHIRIT (10.20) H YUNE Tl &A%BA ok SI
e Gfaeeiyd & W 84 @ &1 SI A5
WIS BT 81 F8 |G N/m? 91N m?2 €|

SR =IH UEhel o GWE |, < oh
SI W5 i Uhel hed @, T pa § e
fopan s 2

fafi= eshell W o 91l JOiE o 91E
&l T o U 3T T SIS 3B
R fo=amr #l

IETEIUT 10.6 TH RS I [eohl A8l W
@1 & Thel ok Tk ol SIHM 5 kg ©

T = (10.20)

aAql Sﬂaﬁ 1%|'5IT§40cm><2Ocmx 10 cm
g
S
g
2\l =
> %
0
20 cm 40 cm
(@) (b)
faT10.4



Bl el o THS U A W @ o
T I A4 HifoC, A sHhT FAfAra
ﬁmaﬁﬁwﬁamr@ﬁwﬁ%:(a)
20 cm x 10 cm 9T (b) 40 cm x 20 cm |

HE! oh T[Zoh 1 FAHM = 5 kg
HWWW=40cmXZOcmXIOcm
TeT Al o ek H IR U i TdE
W YOI TR 2
37901q,
Wﬁ_‘{= F= mxg
= 5kgx9.8m s?
= 49N

dde bl &AAhdd

. ¢ A ¢
cdls x dlslg

20 cm x 10 cm
= 200 cm? = 0.02 m?

FHRIOT (10.20) 9,

49N
9= 5.02m?

= 2450 N m=2.

Wﬂ?a?aﬁ400mx200mm3ﬁ3ﬁ
Hag B W @l Sl ®, I8 Ul hl Hae
W Ugd TS € guiE o

. N
FAHA = AT x AIS[E

=40 cm x 20 cm
= 800 cm? = 0.08 m?

FHRTOT (10.20) F,

49N
= 0.08m>

=612.5 Nm=
Hdg 20 cm x 10 cm S AT T <[

2450 N m*z% qYl 9de 40 cm x 20 cm
N ST 1 <7 612.5 N m2 2|

TETHIOT

T YFR T 961 5d B GFHA W
g atfush T qul 98 eehd W %A T
ol 21 FE wR0 ® fF el o fo IRl
B €, eh Wi o9 YR eIl © qel 9ol i
Fra =<t Bt B

10.5.1 9t ®

it go A1 T WA &1 3 HAT AN o HRO
el Tde T T oIl @1 36 YN, vl
ff 9 g & dun o 59 9 ¥ W@ S §
Ik SUR q <Rl W S o 81 TR

IREg THHM o a8l I o el < d gt
feomstt # fomn =2 ¥=fa & s =)

10.5.2 3ATehdl

F Y Het ferddt qrema § W B S S
W FO sAdl IaWd fmar 82 el
A fret 8 @ U i @ SR SrwE
foren & for <19 ot @ o o), B¢ & gl
T e Al ® a1 9% e Wil e 82
FHW o wWen @ fF R qen =i 9 &
ST G5 oF 9t H o T8l gedl, aifed
3ql & A T ARl el Vi afg 9 o
w9 # B d F 98 g9 Sum? 39 9l gl
T SW A o fau Scoeshdr o SR o
ST STeRTeh B Scteshdl 1 31 wHEH
o foq emeu s foparshamy i

feraTeheTa 10.4

o THINESH i Uk @left Sqel At sidet
% HE 1 Th RS TE Y 9T R
U =8 T U S ol et ¥ )
3 <N TR sider dwdt

o 9/ I UMl H Yohfald| MY HW
AR TH YR TEYH HW Bl T IR
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aAfes e Yok 1 YA Hifelg| A9
T 3R eAfersh Mg o wehe W hieE
qwd wN| T @ 7 foh g s
R IR H K A ww o o 2l
S-S didel B T H Heheld S R,
T BRI W ST TR G T 96 agdl
S ® 5 q foR daet o o g e

q T& =
o 39 ddd h B MU I8 IHARL
Tde W o199 3Tl B

o N YAl HT THAHRYY 9 3H A W
FrEE 22 9% TE ? A Siad 8ig 31 W
o e E A T e A
s e

geal 1 TEETHYT da didel R A= hi
feen o a1 B 3ok I Sidel e i e
H flg=rdt B1 olfeh 9T didel T ST H1 3R
T oAl @1 3: Sidd SW ! fewm o
vhell St €1 §9 UE 9ok © foh %] 1 9K
Gea o TRl §el oF Se | ST ddel
TalE Wt € df didel W qE gR o STl
IR HI @0 o o9 T@F AR @ i 2
THIfT Bled W 78 W IS 2

A Sl T TE AT @A oh o, 9t
o G Adel W R h1 AR W el d hl
qqfed T 9= 39 A & feen o o
T T el Sl ol o ehy U feham <
Fhdl B 78 oI HH W HH FR i 3R @H
I d qT S o ¥R °oh 3T o AR
g =nfeu)

A W UHT G S FT AR A arel
T Il 9o hEddl ¢l arqd § fohd)
A H I W, 9t aEgeli W T e
T N B1 AT el 1 AT 9l ok
Ted W AR 2
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10.5.3 Ut i HaE W @A W T
AT A gedr @l 82
T YT HT IW U HE oh fau ey

o~

fFrefafea fwameram &

fereTaheTa

o TF 9 W TH SR Ao

o TH AR I HIA AT AR Y I R
Hag W WEu)

o <fEu @ B R?

I B ST T Hidd T A Sl gest
1 TN Sl 3H S i 3 Gl B
Mt il T ICAaT gl o al @ S 36 W
1 foen § eherd 81 i il W A= i
R T Il 9, Shiedd W T R <Y 7T
S 9 U A T THET 98 g9 S
g (o 10.5) |

 —

V|

10.5

.

far 10.5: 71 &1 Ga8 W @7 T ¢l I HId g9
STt & ae wieh avar @

ferenahea

o UHr W WY SR Sl
o TH HiA A YAM THAH H Teh hich

10.6

H1 THe ifem)
e TR UM & Ude W FEu)
« 3fEy N e 2l



hich QT € Sefeh shict gd Sl €1 TH
IToh Tl H 3T o Ul Bl gl TR
1l T e, SHh Tehieh STFaH oh SodqM
i HEd T hich 1 S THI oh T 9
+9 Bl @A A B fF wich W U W
IATe o, hieh oh R 9 e | Eifery
Ig &1 € (fo 10.5)1

e 1 hicT 1 S T oh S §
afuer 21 3t o1 2 fF oiR ) wia W
T T ST o9 ol ol Hhicl & TR 9
w9 T T 7% g9 S 2

T YHR §d o I 9 HHA SAA hl
IEE 59 W A F| 5 F T g 3Afek
Tcd 1 U g9 | g9 Sl

1. T yacl a1 #sqd S”T 9 a7 ¢
&1 TETIaT T Tkl o F IS HIST
giar 8, #i?

2. SAcaHd G T F GId &7

3. UMl & T8 W I@H W FE a%g F
axdl o gadt 87

10.6 STRHISST Al foegra

feraTeReTa 10.7

o W TR 1 TH AT 3R W HHFRR
TN A WS HI SR & UH R A Sifem)

o o A S Bl THT HT T2 I ASHEY
S/ R o 10.6(a) & fe@mn w7

o TR % UR o FRU WE HI A I
e ¥ g o FHAFKR ol T qESAh
e Sifs)

o 379 YR hI TH I | W U H R I
gz S@ fF 9 10.6(b) ® f@mn
T 2

o Tegur wifST foF SR HT A § A gan
#1 79 § 1 9Radd g Bl

TETHIOT

(b)

fe17 10.6: (a) 97 # @2oh Yok & e & YR &
FHRUT GG BT SR T FGR FHT F&797 F1Q)
(b) TeeR &1 AT § gaH W SR & JER
d ot e S &

T 3T o S E R i HR-efi ue
H 9 o 9 T, S T A B A gl ok
ST H ot FHE S |1 qenfd, S wer
T H g e g9 I © A Sk 918 hIg
aRadd &1 f@re a1 SR’ & J9R a1 gell S
g H & 9 g F ey feed 82

B9 WA ® foF W@e 1 Sl # weE o
qREds a1 el oF 9Iedis | gig, TR & IR
o HIT it B1 FAfh TR I qet o gad
W e gl o w3 S |, gEehT o @
& TR R FW &1 fGon o #E 9o o 2
sHch IRUMEEY, 6€ i SR T oA arell
T IA Y T S € R T A i
gfg o off & e St B SiE R ue @
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o= wT S OGR! B, Ul FR SW HT 3
SR A T8 9, Scdle el el 2l

foRrdt o] W M a6l SceleH ol
oftror fera etar 22 e fRd weh @ e
& fow o gft el § wuE g 27
fort feu Tu T H, 9eft IEqU TEE S
T 1 IETE HIA €7 T U H SW
e o fagid g ara e 2, 5!
= R | oo foran S 2

S fordl o%g &1 fRdt @A ¥ qoi =
fYrer €9 F AT ST € A 98 TR T
oo o Wk o 1 SAWE B © S A% g
BT Y el o WR o Se Bl ¢l

1 379 T T HT Fehdl ¢ 1o Tehamehemy
10.7 H 2R & UM H qU TE o o 9”
e o TR | SR et A T gg eft?

e T ek SRt
| I Teh Fagld &l @S
| =1 S ST o W 9 fasEa

| 21 e fagia 3= 7% 3

HHEAET o sy W qE Al ae
T Bl d FEH! W PH (Eureka) -
k1 Tereed g Wil foreesr eref € “39
1 feram 217

Y A 1 YA 3= el o e |
STIRT U M HT IEAl Sl HOH oh foag
feram

STeh ARt qen sahfa § feew o
FRE A 3% 9fs w2 T e, o
den afean SR g o fawa o Sk A A
ek A1 1 IHA T o fovg @ISk | agd
T il
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i & fagia & 9gd 9 o g9an 2|
TE S q gl o fesiegd a9 |
HTH AT | TUE, S g o TRt T Y
MGl Y SiE e o fTT Wge BId © e
TESMH, S gal o S AT o forw T
g €, 3 fagia W smenfa €

1. T& goil (weighing machine) T 3719
T FoFHA 42 kg I XA &1
9T 570 42 kg § 3o &
FHH?

2. 39S GG UH T HT &GN d9 TH
e #t o8 &1 gl W "7 W g
100 kg 5579 <91d €1 arefawar &
TH-TR d 9’ &1 T AT T Ghd
& foh Bi-ar 9/l & 3Rk 7

10.7 MAfeTR T ?

g Sd © o fondt a5 1 s, S|k Wi
Uehleh ST o S i 8d & Sl
arses fehettum™ i o Hiew € (kg m) | fafyme
uRferfaai ® freh ugred &1 T Geg quH
@l 21 ora: Rt usred w1 v Sush
efores T g 21 T fam-fae ugef &
feru fa=-fa=1 e @1 S<Ew o forg, | =
%1 T 19300 kg m® @ Sdfh Ul h
1000 kg m* €| fordt qarel o T &1 W,
39 TS H YSAl B W H HEEd H
Tkl 2l

94 forelt 9=l oF S 1 A oF A
# G W e HI HlauSe giar 2
foret w=redl 1 smufeR W@ 3§ uRred
e o T o T T SO @1 erfq

faar



aifer Wzﬁﬁlﬁ el &1 = g

R T T Sl W = 10.8
4 smiferss o wAW TRET B T )
A €, 3Td: TUHT IS AEH Sl Bl mea:m—;’:

et &1 o =
i<t T SAUE S x I T T
=10.8x 10° kg m=.

IETEIT 10.7 TSl T AUEIF S 10.8
21 I T A 10° kg m B SI WEE
o = 1 S g

ey o fem o SER forgl 3 fuei o = srwdu 9@
39 I oF FAHMI o UM% oh HHIANT a0 3ok S @1 g
o o o FhAUR e g1 g fem gt fiel ) @ g €
=8 o8 fave 9 wel @t 8| 3@ YHR o @9 & wEten e
FEd T

TRIH T Teh &0 9t € 5 7o o 9gd eifuss geauH ot fis
Hag 7 Bl

TEE el el ael ¥ ST 98+ W A erdl Sal 81 TE YA qel
o fafq=r o W off 9Rafda g € iR 389 99 yai 9 fagea
o9 1 AR T S e

et og 1 9R, 9% 9o ® e gedl 38 v AR enehfia
F T

et o 1 R, SHAM TN [E@d @0 o O oh aXel
g 2

forell =g 1 R Fr=-for Tl W fa=-fae & @R ®, fohg
g TR T B

Toft aeqd fordl A § I W ScAeH Sl 1 SNE I B
8 59 o a&getl &1 g ST § ST S W %Y S
TEIU 59 HT G R el &1 A a5 H1 ¥, g SH o 5o
T oifu T Al o 59 H I ST T
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TEHE

10.

11.

12.

afg 3 a&ge o g B U Bl A HR T AT q@ IH Wi

TTecaTeh Ul o¢ fhd YRR F&eHT?

gl a%gstl W TH Arel o 96 3ok FHHM oh FHIT
B 21 R U 9 9% gkl oRg o gehreed oot d A e
firet?

qoal qefl IHeh! Hag W Wl fohell 1 kg 1 a% o o1 [ecdd ac
1 IR0 S B2 (Yedt BT SHM 6 X 10% kg € T gealt i
5591 6.4 X 106 m ©)|

Jedl gl HFHT Uh-ER H! el gc1 W AR{d Hd T
gealt TG o1 § HEHT 1 S HL ¢ 98 9, 39 9 9 Forag
TEAT Yool 1 SHTA HLaT € a1 & A1 BT & A1 SR 22 a1y
Fi?

g <gAT geelt i TR a1 2, a1 geat =gH ki 3R Tfa A
T H?

T IRl o dE M aTel EcehuUl 9 1 1 8, AR

(i) Th %] 1 FTFAM AT HT fea sme?

(i) SEG3T o o= ST U O[T 1@l 9 T Y T Se?

(iii) I TG o FFEH A HT W A2

Teceh Y0l o TrEfeh 290 & 1 Hed €7

e T 1 @Rl 1§72

geot o fohdt o o o9 TE o HI FH T FHed?

T AR A T Toh 73 o =29 W ol N F© T 9H1 T
21 9 3@ W w1 fayad g9 W o 5 1 <1 81 9 3Eeh T
@R U 9N oF YR ¥ Hqe a2 AR TR, a1 A2 (Fond: yall
W g T W foEd o7 w1 arden st B1)

T HITS &I e, ST YHR &1 I Hl T0g I T T 18 9
et = Rt 2

FIEHT 1 Hdg W e dcl, geat i Hdg W [ecd dal i
3TUET 1/6 TN 1 T 10 kg 1 o sh1 AT T G Gealt T =2
o AR &= B
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15.
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18.

19.
20.

21.

22.

T 7] Fearer Ko § SR & 3R 49 m/s o AT ¥ Tl Sl
21 URehed it

(i) eAfereham S SRl a% fom T wEEdr 2

(i) geet ) FdE W A9Y oiied ¥ foran = a w9a

19.6 m S T HHR 1 =S W Th 2R Bigl Sl 21 geal ™
T ¥ Yedl 9T Sifdd A A wife)

HE TR HEAleR Ko § W H AR 40 m/s & IR a7 9
TheR! 71 €l g = 10 m/s? oid §T UME h1 FeIal H el gRI qg=
A S A1 HIfW| I TTEeme= qen weeR gR =t T8 el
g fohat grft?

gedt den gd & o THAREU 9 w1 IRHeH wifew & g,
geal 1 AN = 6 X 1024 kg A1 ¥4 1 THHAM = 2 X 10% kgl
T & S sfEd T 1.5 X 10" m ©l

T TR 100 m Sl fRet HHR 1 =t 9 frn won & 6
T 15 §HU TR 25 m/s o o § HEARR o0 # W & 3R
el TRIT| UReRe HITST T S 9o a3 el el

TR o § S *T SR Bkl T TH 718 6 s T Hehd A
% I Wle AT B W HISY

(a) I fhE 91 ¥ S| B! TE;

(b) 7T EW TR TE HAfHAH HAE; oA

(c) 4 s T¥Eq Tig =1 feerfal

ot 59 o galE T o W Iacled ot e ke o %l s 22
Il o fiaX forelt wies o Teoh &l Bigd W I8 Il &l Fadg
W M S @2

50 g o et werel &1 ST 20 cm® @1 A€ UH T HeC
1gcm‘3ﬁ,ﬁWﬁwW@W?

500 g oF Teh WELES Yohed 1 TG 350 cm® €1 Yohe 1 g cm™
T ATl U A R A1 gem? 39 Uehe gR1 faenfua aet @

AN TohaT BRM?
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stz 11

sd F® o™l § gH aggell & T o

& qAT Sl

(Work and Energy)

T o foru forg =fis1 1 eTreggehar gidl 872

U T ok ARIehi, T hT HROT TN TER YT
& dR § =el R gF B wE TH A
YN & S TH 3k Wiehfae seiet
O qAT 3! AR FH H TEral
21 Sl 9 v o1 w1 § Tehe Hay g1 39
AT T §H 3 STAURONSA o IR U 31859
F

qeft Tefiel ol A &1 STEvaeshal gidl
21 Sifad = o forw gl i e gerod
wfafafesl &t Tedt B 3 wfafatuEr
(fsrarramdl) &1 89 S YA Fed 2l A
gehdl o faq Sell i @ wId el 21 5
3 fmamepeml; 9 - @M, TH, Ted,
fere, |ied, e, e a1 Wi e
& fau oft 9 ool 1 sTewFEd sidl 7
shfca feramenamdl o 21fireh et i sTTavaehan
Bt 21

Siq ot ferarerardl § o d B SSI
o foTT 9 % A g Fhd 71 S oS gl
2, oo IS W W ANl qgdl ®, wieH
@IS A1 AT o forw gRfed Toe @
qedl 81 $Heh SifaRed o Siqel 1 en s
BH, MET Wigd A1 ©d Siad o faw STAT o
o 21 3 9t frereRendl o fou s Wi
SMEYTHal Bl 2

il oF IR | Wifawl 39 TeiAl i g
STEY TSRt SUAM 39w Bl 3% %

FS SOl I UE qA ST i STEIRA
F et 8?7 Glidl qen weiAl Sl bl
AETIHAT F et 72

11.1 <k

T4 1 27 89 0 e Shem o 59 w9 o
F I T T FH € IR 9 w9 § 7y
30 oM o SUEM % €, 3T i B 39
T H TR FHE b AU 3R P S
R foem &

11.1.1 T3 hH A F NS TS
aAferer ‘e’ &

FHOC T H TR H @ | TE A
gd-91 U SAdId Lt B1 98 T&deh qgdl €,
o ATt ®, o foem 1 gogafierd s
?, WU Wl DI w €, wenel W
Ifeerd et €, 30 sl o | wuee W
foem-famet &t © den wEm w21 oA
el W o Sgd-d el =7 HId B
g e § 98 ek ' Y W T
Ifc g9 w1 H AR TR % SHER
3@ q@ 3@ ‘HSR wM' H agd oSl ‘HE
TftAfera 21

3T T 9gd 91 I i Heha o o
HR URHT B W Bl HE AT equeh TR
G o AT 9 el fgardi| $Td guiaan
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o ok g1 qUIMd, M FZ2H W FIE H
& fem wife 9gm § #iE formm =&
g3l

3T T fR W T 91 9 W FD
ffe & foru fomm feol-ga @2 wd €1 ety
o W4 €1 S wArE fRan € den erol
Tgd-Gl Sl 7 HT T F AT A W FS
Fd R ® 22 79 foum A o yan e
v 1 o1ef e ® 39 w9 H, 39 feafa A
F T fman T R

Tehfdeh S9A1 ol J@ o foe, omq Hifgat
R TIgHF TIRG I SR Al W g 9
gl Y TH Sd Ug W Wt WG Whd B
Afer aReT o SER 39 fepamshemdl o
agd-o e ffed 2

3o <fen Sftem o, ga frdll off e
IRk a1 AFfas aism & % gHe €
5o feamepard; S8 - i5E o Qo sl 9
S &, TR o @ EEEn, fee
TAfaA (Cinema) &1 3@, fhedt TARE o
gfigfea g1 & wdf-sdt w1 T8 guEn
STl T M g © A8 39 o W fAeRk 2
for &0 56 4 qRwifa @ € faam o e
Fd IR *I f91 YRR ¥ TAM qen aRkenfua

11.1.2 ST Rl SFATIeR HehedAT

foaM o gftesivl ¥ &0 @ & 68 T&R
@ IR IR #d 98 gueH & fau,
3Ry s feafaal | fo=m #3:

Rt Tae W W TH Teoh &l ¥kl
TeHT 9 U q9 HIA &1 0 Teoh R FS
I e fag et fowenfya & T 3w
feafa # & gam

T gl fordt el &l died & 3R
ell P R Tk FAd B AGH! A el W
I T SR ge faeenfua €; safe e
[ERIRIEI

T T i [hdl SR d SSBY| T
F % AU Ul g AT TSI qEih
SR 3 &1 T&Ih R Teh scl T 41 90
T TaHE gs; s9fag s fopan @

S feafqei &1 eamyds @+ 9 T
B ® fop 1 3 o forw < <emett w1 g
HETTH B: () T W HIT g oM =Y,
ae (i) % faeenfua s =nfeul

g 3 ¥ e off oM G T B Al
& &l fopan Tl foem H & ® Wl s
gfie 9 <@q 2

T o foRel WEl w1 @i w1 gl e

F 2l 39 S o forw sTen fe= feRareray
T

ferarereTa 11.1

T e
1 ==l 1 5% 9 89 ST < Sited
o % AMd €1 T W Y A
o fou fr=fafed ge &1 s N :
() fra o | ® fwan m=m?
(i) =g W 1 Hfed B W@ 8?2
(iii) F A (FT) B @ F?

HEd qaegr et

et Bl Ml W T &l o @1 @ qefl et
FT [ TeA 1 F vk foem | o feufa
q ol fopan e 22

ferararenTa 11.2
o AW IR e @ gw Rl
foar wifse fS79 = afmfaa =20

o TR gE SR
o o T 9 fomm-fomst wifsw f&
Y% feafd § w0 foran 7o 2

o 379 ST T HROT A HT FI HifeT|
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o g e gen € Al I W A | 5ol HE

FX @I 22

o 9 HA-H T ¢ g W fE
T 2

o 5@ oeq W wE TR T @ SHe feufa
o o e giar 22

feraTaReTq. 11.3

o Fo fafl | faer Fifve 5@ a5 |
A T o FTeNE 98 faeenfyd T8l B

o U feufs W oo R wifST SE wE
a5 9 ol o & faeenfya 81 ST

o Y o forg foat feafaat o g woh
EREIRCCIICEIY

o o i 9 four-fawet wifsw fo& =
7 Teafaai o = gan 2

11.1.3 Ueh T7aa aer gRT fomam = s

forie ® e 1 ohd IR femen T €2
U THeH o fau, Tedl g0 39 frafd w fa=ar
Y € e ol o w1 fgen § o @ el

A ofifSe fordt ag W &k fad 9a F
T Q1 B T AT foh g ot w1 fem
T s gy forenfd g8 (991 11.1) 1 79 <fifsig
w fear T wE ? wE & gRern ok
AR fhan T wE §a qun foRdm o

%A o Sl 2|
foran e hre = o « forerod

(11.1)

farT11.1
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31q:, Tordl a5 W oM ot 91t g R
T HE g oF URET q 9 i e o
<eft M T o TOFTRS & IR gl &1 HE
o haer gRATT a1 @ den g e e 2

R (11.1) AR F=1N Ts=1m
g, @ 9 g} fHan T FE 1 N m B TRl
I T AR 2T HX (N m) I A (J) 2l
31d: 1 J fordll a%g W fru T & &1 9% A6
® W9 1 N 1 51 %] 1 & i e 1@ i
feem 91 m fozenfug =2 2

TR0 (11.1) 1 SAY® f@U) A a5
R @M ol 9 IE T Al R T e
R g2 afx a%g #1 fowemm = € @
fe T wE feam B2 3A <wme &
3@ hifse et & B9 o faw qu g
AITTH 2

IETEYOT 11.1 Tohdl o%] W5 N o o7 @I
B o i 9 ¥ =% 2 m forenfua et
g (faF11.2)1 afx faeems= =0 @9
AR %] W 96 ol ®©, O TR
(11.1) & &R fe=n T * & g
5Nx2m =10Nm 3l 10J]

1. fd g% W 7N %7 ac1 ol 81 94
forg a7 &7 feom 7 faeeraT 8 m &
(a7 11.3) 1 117 ifo a%g o foreer
& GHY TR &%) T &c1 ol &l &1
59 ffa o faar e Ff fohaar gim?




T 3 Rufd W faar 1 fogd e qen
oo s @ feen W ©; U w=en fodt
faet w1 1 o 11.4 ¥ 39T SFER o=ell
o TAMIR GiE @1 81 5= 3 R o T
1 feen ® a1 @en 71 5 feafa o foan
FE g qOl fowue oF TUA%E oh SRIE
B 39 R &t feafa o 5@ grr fwan e
T YA A ST 2

faT11.4

3@ THh fefd W faar =X f5ad 6 &
o] 9AE o o forelt fora faem o wifq & @
2 3R 39 W famiia fen ® s sves 99, K

ferarekey 11.4

o e 9% A IW ISEU ATH §W K
R T T 9 o §R & fRAr @
T TR H AR Tedl ¢ SATh gN
o T a9 fager @ feen H R
Y g W e o ot R 2

o T W HA-H 9 ¥FHE HE @I L2

o hIT W oA HUMHE H1d B W@ 8?2

e XU §AET

IETETOT 11.2 T Fcll 15 kg 1 Al &l
W 1.5m IR I3 A R W @
21 I9% EW 9y W fRu U S @
qRehcld ShifeTu|

BCl:

dlsT ol SSHT m = 15 kg dAl
o s=15m
T T FE W =Fxs=mgxs

15kgx 10ms?x 1.5m
225 kg m s?m
225 Nm= 225J

el g g R e 7w e 2250 B

AR feran ST 2, e7efiaq, S femedt o i
180° T IV 51 T ¢ T fF 9% s
foreerTo & Uv=d o St Bl U feufd | e
FEN T T % Rolcqes /M1 Sl @ 3R
T 0 foed g e foran S @1 =t gm
foran T Eb'l?f[Fx(—s)'alT(—Fx s)%l

9 e fowemad 1 feen & foada fgem o
N1 € d Tl 741 T RUcHe eIl &1 S
ol foreenmoq w1 fagn & ovar @ o feman
1 M BT B

S foram-fomet o 78 o ® o6 feht
T g TR T T AT STl FOH,
T H G I TH, B Gohal €1 TH THIH ok

feru et fefafed feamemem i

HEd qaegr et

1. 84 %9 %8d € I @ foha1 741 872

2. 9 f&El 95 W T G 99 59
feareeraT &1 oo 4 &t af fpw @ FH1ef
FT b faraui

3. 1 J & & gRIGT Hifea)

4. dofl F1 T Sist @ Siad T [HET
g1 W 140 N 57 ol &1 St 747
@q 15 m a1 81 @d $1 aaE @l

Sia | fepar &1 foar 73r?

11.2 Sl

Sl o forT SiieM THYa T 3ol o STavdehal

e wfafer og @ ?1 ¥H el el § W
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Bl 22 gd TR fow Sl 1 Gl wel
Wiehfas Gid B1 TR el o Sgd-d Hid g
¥ 9= Bd €| g9 RAE o Aifent 9,
et o oNARSe W W qel SaOR-9el W of
ol U X Tehd B F ST Sl o 3
gl & SR H G gehd €7

ferarereTa 11.5

TSl o HO Hial H SR A T= 2
Sl % o o o §) S g
T

S pe e e e
TR Sl o o Hid gd o HRT B
T T % w00 W oh ¥ o
FH TE 7?

Sl 315 1 AN G BUR <feh Sfted o
gl &l € fohg fomm o sent s fifyea w
TRy ered B1 ey, frefafad sl ™
foram 3 99 g a1 9 Tfaeiial fomehe wt 7]
feor foehel @ 2ot 7, o foehe T = fird
gl s YRR, v& 9 R awg T
ffyerd S d% Soid € dd SEH & &
1 el HHIed B Sl ¢ MU 3revd &
@l B R SeE qeh Sodl T geel S
AhE! oh Thdl The W W g A W TR
HIA & A 98 HId B dhel W 3k I 2
g wedl bl fEeHl (S fadm wR) o
=1l o off <@ ® SR v 78 fad fad
Y W @ W € A T o B 5
ot TeaR | BT W HL 3Y I € Al STH]
aTrepfa H wfked 2iar 81 afE 39 =R & %1
I IR T € df o i geH R Te
TN T SThfd H ST9H o1 Gehar €1 g Afg
B9 TTeER i A ot 9 el a8 faehies
e Hed g ®e ot Tehal 71 3 Tt 3o
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" o=qe, fafv= vR 9, 8 F6 * gma
Al T ot 1 AR foredt asg § w1 w
T &7l & df el S § TR 9 St ©1 S
a%] wE w T SHA Sell i B Bl €
IR 519 og W & fhan Smar @ sq St
*1 Jfg et 2l

frdt ong & afk oo € @ T8 FH
FIdl B2 HIE g ford et € a 9% T
I W oA O Hehdl ¢ W& TH e €
Foll TEell a%g W HA g% H ARG 8l
STt €1 el a5 iR FD ST T HI
? 3l o $1E T Fehdl B R 38 YhR
Ig Tfd W o Tehdl 81 39 YR el a%g o
T HH T e &1 gHhT oref gen fom A
ff g foad Sotf 8, # R g B

39 YR forelt axg o ffed o1 ol 391
FE FHH KT GEA F T H A W@ L
SHIfAT Sl o1 A5 @ § S w1 hl @
319 S (J) | T SIT 1 hid o ToTg STewssh
S (7 e | I o B T R e i
o€ A fohell [ (kJ) T STAN ToRarm i
211 kJ, 1000 J % TR Bl 2

11.2.1 Sl & &Y
urg § 59 §9) | 89 ®d § 399 Sl
e w4 | fommm 21 fafa= =i o feufas

Sot, TfaST Sst, SO Sell, TS S,

o =1 qen gt et |fHferd €

34 wifer)!
AT hE @ H TR owE T (I
et e ®) o o1 &9 21 30
Tt qen steamuent 9 fomm-famst wifsm)
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ST Y9®ie A T
yfqsrement fafesr wifasw
faart 91 9 e fagy

T SERTITRT oF ST

o fau foviy w9 9 gyfag

R T o T o sfaeR
— 32 fem & S TeE
F()zlgj_!”;;gf & o) § f=9 smmn S=ib
S g f9am &t

TS &9 9§ Fotyd feran qen e o

IfAh oAk oh W 1 @I hil el qef
T o AR T AM S, 381 oh I |
@ T R

11.2.2 TSt ot

ferarereTq

ferareReq

11.6

T 9Ot 71 ofifou) 38 W@ &) mer wa
(FR) R ey fiet W &t TJdg oT=:1
& HEM| T 1 IG W T 25 cm i
FOE ¥ ey 7R W ¥ & T (T=E)
RGNS

39 fFarehel &1 50 cm, 1 m @1 1.5 m
H1 SHagdl ¥ 1 o1 R eE
gfafeaa wifse fF g+ T gooe femn
3

g ol A 1 91 o 319aR |t Taf
T e @

TR e T g H

T W HiA-H T4 ged Al Tl 2
FH-T1 TeEl T8 A 3ol g1
Fi B2

g A e SO ¥ MW TEE THE?
foam-fomst sifse qen fageyor wifsw)

11.7

o1 11.5 % 3TER Y0 Gfesta sifsal
T T SHAM o dhel o TZoh ol

HEd qaegr et

faT11.5

Iictt o | TRt gfaurseen ffvea <@
I IEu|

¢ TS W TF 90 o dan faed
2feft A 71 S

o el 3 Tordt ® 99 oSl o ek d
THAT B

o TS W TH AYF T YFR EC
Teeh ¥ THIA oF UYEN el a8l &
S

o e fereentd B S

o Tk ok oA I WUl SHehT 27¢f gal
for SI9 €l 2ok 3 Sl Teul Wi, el gN
Teeh W & fohan T

o I8 ol el W eTE?

s TOE W W FHAM H GG 39 TAM
I IR

o g orewen | fowerdm eifuew 27 fRw
e | T o o sifues g

o 34 foparpama o Tfasfia Zieht sl it
2 o7d: TEd Fel fawwE 2

T Fordl g8 o%g e Y Tehdl g1 Th
ST FeTdt o, 37T Fg9T 3TUeiehd S =erd
TS %] U 3tfueh 1 Y Wehdl € Tk Tt
Tfasiie Teer, 3 @i wE X Ged €1 el
AT HI Y 9% UM 87 TRl g2 gl Yo
<! ohl UGSl ol ohd SAT Tl €2 T
aegell o Sl Bt 2

fiRar gem =ife, wfasfiial R, qgehdl
B U, 31 g3l T8 SierSl, Fudl g3l
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gt o wfqst S foeme €1 Hew o, fedt
%] | 3HH! Td o SR e e @i s
ol hed 21 frdt ovg &1 Tfas e ST
<l o |9 gedl ¢l

Rt TIfaeficl o § ST A °h R
fehat Seit ffed it 21 9 o 7R &
% Ghd ¢ T fedt fiy=m an 9 wfasie
%] 1 TIAS el 39 %] W T o hl U
F & fou fRu T &1 & 9 7

3TN, 376 Tohdll a%g 1 Tfas! Sl i TH
gHIol & ®9 B Fad HR TE A m
SN i Toh o] THUAM o u ¥ Tiaeia
21 9 M ST S 36 W T 76 9 F
forzemm &1 fson & @ ® @ Sg s T a®
foreenfud @1 STt ®1 9RO (11.1) 9, TR
T wE W, Fsah SR 81 o] W Ry Ty
& o HROT Tk o § URedd sl A
hfsTe o6 29 a1 w 9 v B ST =1 HE
AT S BT @R 1 A a B

3TEFI8.5 |, THA TIfd oh oA HHIRO o
IR H E R 8 THEHH R0 o 9
faefia forelt o o URIWe A (u), Afaq o
(v) AT ToreenT s oh «ite et Hery @

r-u?=2as.

8.7)
a0

=L)2—u2

2a
IIAM9.4 Y, BH I € foh F=ma | 39 TR
THISRIOT (11.2) h1 THIHIOT (11.1) § T@H T
T 9 F gF 6T T & & foe ged ©
v? —u?

2a

(11.2)

W=max

SRl
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W=ém(v2—u2) (11.3)
e a%g &I T AT foum oTaTen ¥ URY
Bt %, 3‘[94{?{ u=0,dd
_1 2
W=_mu (11.4)

Te o ® T fopen o e wwg ) oS
ot o qfadd & aer 2l

H&'u=o,mwwgﬂm%mv2|

3 m THUM HI U THTEHE AT p 9
Tfaefier sk &1 TIfas et 1 °H

1
E, =om v? (11.5)

IETEATT 11.3 15 kg FAAM I Th o]
Ams' o THEAR o § Tashel
g i TAS Seit et grt?

Bl

I&] T THHHE m = 15 kg,
q& bl AMp=4ms!
TR0 (11.5) 9@

2

N | =~

E.=—mv

x15kgx4ms'x4ms!

—
o NI

0J
S Sel 120 J

)

jal

& ol

IETEI0T 11.4 I fREl R &1 FFAH
1500 kg & @ SHeh a7 130 km h' |

60 km h! 0% dgM | a1 srd &
T2I?
RIS
FR FH FHAHE m =1500 kg
HR HT YRIYEF 9T 14 = 30 km h-!




30 x 1000m o Todl AT IS A WK hiH I

= T 60 X 605 I HM| T ® ok weet S0 fash
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AT R 1 YRIH TIfas il fehaTeheTa 11.9
T . fed Sl
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2. felt awg F e it & ferg T © R FH WA W fEy
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ERICIL 11.8 5 T SufE e &
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et 31 a%g HE wE & forg frafa g =
At B

e 39 TRt Tog S 1 wiwd @ o e
FT ol LIIARG H 21 o B TeriaRd
F e Soil zoy feafas e & w9 § gfed
Bl St 81 ford faetin wR 9@ =6 s 999
39 1 hTd B | 3Hoh 3T HHFT H TN

® T Fe fefds S % w9 § dfud @

1124 Twet 3o W agq wt fafaw
Ex ]

o] i fohdl SO a9 SSH H SUB! et §
gfg Bt 81 THH HRU © fF TR W
oM H 39 W oA dd oh fa%g wE fha
ST €1 39 WehR 1 g W Foremm oo SEehl
e feerfast Sei 2l

9f ¥ IR R fog | Rt axq =t
Tecta feafast s &1, a%g 1 97 9 39
93 9 IoM | Ed 9 ok fawg fhy MU
w1 gRI aRefd w4 R

fopelt S ame W Rt awq o Tl fearfast

St @1 ferdt 9w g gHent feefq stern
fo=mg o gfada o RO T el ol feerfas
Foll HEd B

ferarehoTa 11.12

o g w Tw GeEl ooy iR sud fe
11.6 % @I 38R T ¥q9 TR

o fomdl goreR! €T w1 TH IR SR

o TR F T G oA & afa SR W
ey

o /@ T & Hify &R IR w1 g
i)

o TR @ ¥9¥ 9 R 9 g @y

o Y I Mepfa H ufiads W eam s

o U9 HI ARfd H URads oh HROT ITH
Hfaa feerfast =1, TR 1 Ifast Sett 98H
H ? Ed IR wfaeier g g8 ST
iR 21

faT 11.6: &9 $T aif+ad SRT W @1 R
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faT11.7

T m SATE h 9% o aR H fa€Or
HIT AF AT 38 Rt § b TR TH
TR ISAN Sl 21 T FH oF U T o
1 AT B S bl I3H oh Ty STaeaeh
=AqH 9 9% % IR o SUe i mg €|
o H 39 W T T HE F TR Hel
SUISIa AT /M o ff o W ey
9 o foeg fman o wE Wl E,

fo T FE w g x fawar
mgx h
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iR a&] R a1 T & mgh o SR
?, 3AfIY o] I mgh THE o ST Sl
YR gt 97 g &1 feafas i (E) B

T a%) § fommm o= &1 dRened

HIY| g T TH9.8 m s2¢|
gl

£, = mah (11.6) %] T TSI m = 10 kg,
o &1 fedt 9 W feafes St ) foreemod (S9E) h=6 m TN
B IfH dS 1 Seh g YA T Y T e ®U g = 9.8 m s2.
/E W fasRk 21 fret awg o oo & & THIRT (11.6) W
ol eerfd < foe w et o we Rerf ferfast St = mgh
(ﬁ Wwﬁgﬁﬁﬂmﬁméﬁ 215(;1§gJ>.<9.8mS’2x6m
forelt ge e % wrie feerfes St 1 frofast e 588 J B
$TE IO TE B Fehdl 2l )
IETETT 11.6 12 kg THHA hi Toh 9%
g &M <1 A 916 ? & Tecdia 9 gR et T T T S W e ¥
fFan T FE AR w O e st I g i feafas it 4800 7 o o%g
frarfqal &1 Seafer SamEal & ofaw W felt ® FT A o TUE S Td kit fea

7 for 39 T W T W T a%g 3 Wl 5 2
o 11.8 ° Ut feafq femE 7 € ST w
ekt feafa A @ feafa B o @ fafq= wai @
Y T B AT S AB = R | <
& feafqal o owg W fvan w1 & mgh B

N

T 1
\ T 2

faT11.8

IETETTT 11.5 10 kg FHTM i Th & Sl
YTt § 6 m Bl AR d% IS T 2

HEd qaegr et

?, Uiehe ¥ Wodl & fau g o1 A9
IOms*Zﬁl

FXS R
%] T A m= 12 kg,

fearfs St E, = 480 J.

E = mgh
480J = 12kgx 10ms?xh
480 J
R =120 kg ms?
=4m.
T 4 m BT S W e B

11.2.5 oI Selt o fafi= ®0 waw
ufeadra &2

1 TH Holl 1 Th &Y § TH B9 § ST

FX Ghd &7 Ypla W e Sell ®URT

3 ISR @H i e B
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feraraheTq 11.13

. IR ggE | e

. v W el wuEo w fafe b
R fo=m #3

. o e e e & e et
EAISLS

@) e Y @ ohY S 872
(i) S= Sl el ¥ U Bt 272
(iii) oMF TH M 9 TR TUAE & A

et 22
(iv) e qU1 YiferEd SE $eE ohd
T2
(v) fFg YR o ol ®AR0 S T
I TAIT WA 72
feRaTeReTq 11.14
o 3M% UAY fHEATRATAl den FER W
SYFRT foRT S et STt | Sl ST
Hifera 21
o TH YHR h FhaAmhemdl aun SFTdl i U
T TR

o A% fRaham @ S o wemite fw
fohd YR 1 Sl SR B @ T

11.2.6 Sl HIOT AT Frem

fRaehad 11.13 @M 11.14 ¥ 894 H@n &
Sl Tk ®9 Y g ® | gRafdd 8 Tl B
9 Ufhal H TR i el Sl b1 R 32
Sell- SR T STaee | T/ &t et el
fafda wdt B1 I8 el e & FEEaEn
21 39 199 & @R, ol shadd Th &Y 9
T T § TYAR & Fehdl §; 7 A THRI
Scaf T S Fehell & AR T € fomn iR
o Tgel o YAl o qYE Fol St Fod 3T
Tt g1 St e a1 fEw g fefq qon
aft YhR o YAl o 7 2

Th T IO W fa=r wifSw 9=
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AT m STAA HT T o9& h 39 9
aaaes g St 71 uRy H, feafas
Sl mgh ® @@ TIfas Sell I ©1 TSt Sl
I 2?7 T YA T MR 3HRT YR
AT A B 3@ IR o9& HI FA ol mgh €|
S T8 o9& frdl @ @ zEe feufes s
fast et | gRafaa gt afs feet fiu ge
&0 T &g T S p® Al T Sl Yormo?
Bl e S-S e R @, gEent feefas
ol HH Bl St ® dur Tfast Sl agdl
St &1 e o e W UgE et gidt €
h=0 BT T $9 TaeeN | a%] & Afad o
v fieran &1 ST safae et Tifas Sl
srfeham qen frafast =i =Aaw grft| qenfy,
gt fogstl W axg &1 feafast el qen wifas
o1l T AN THE T €1 ST,

frufas st + nfas 91 = 3R,

(11.7)
fordll axq &t 7Ifast et qen Refast s 1

I IGHT P Fifh St @)

B0 <Ed ? f fordt fie o g &9 @
fiRg 99, 9 99 # fodt fag w feafas
St o forat et et © Tt St ® At €
Jfs & Wt B (TRl G & fd W 9y
TRRid & g9 oK 1 SUe w1 TE 1) T
TR Tead feafast et &1 fast e o
fRR IR & @ R

feraTehey, 11.15

e 20 kg S &1 HE U 4 m HT 96
T g ®9 9 e St 21 e gt o6
STER Y feafq # feafas =i qen
Tt S Y MO hieh, RO e
Tl 1 9RT)

I mgh + é mo’= 3T




o OReed ® glaw ¥ fau g @1 AE
10ms-23ﬂ1%nz|

foem sifsT!
IR Yhfd ¥ ol IO §HG &l BT
q N T’ T fauR o SATER Fel
YRl o forr Sfem 999 &l 8 urn
T MY THY TEH &7

11.3 T & ht T

T EH TH TH A R Y FE R 22 A
TR et hT SYAT el TR0 THH X 9
FEt B2 AfTRdl (TsiZ) S S TAA
2, faft= =0 9 =+ *@ g1 smee = e
fopamehema 9 9HE|

ferarehoTa 11.16

o T dd, AH ST ATN BH IR A
foam wifsw) 9 <ifse <=1 &1 5eadE
TaE B I W W STORT-STA =l
YR Fd 21 SHI 8 m T S qh TEed
AR AT s s H FE H A15s
Tl © 991 B 20 s odl 2

o UF a=d g TRA e & fha 82

o fEm T w5 wEE 2 9ty A S %
& o fau B &1 stden &9 guy o

o 59 o== 7 KU gC 999, 99 AT 1 s,
T srfuer w1 fHa?

HEd qaegr et

T vIforemet =t foet KU gu = d =l
Uerehd U THA § YU T Gehdl 2| AfeH
YIfFaeTett ared A el aed it TueT
=0 fRt A 1 w1 9T W g0 H Tkl 2|
TH HIEEES a2 HIEth SIEl HYiAl S 9fe
o a1 § 91d Hid 81 I Al o (R0l
YR T8 ¢ T 3 forat a0 @ o1l i
1 % w &1l o T e ) i
ot 7, Srefq wE fRa wiwar W X 9
feran e wiferd 1 GRS 3@ YRR ® —
F HE HI I AT Holl SAC@O HI I I
vife hed 71 afg g stfirshdl (To=)t gwa
4 w s w2, 9 v &1 W e

vifeRt = SEl/AwA

w
Bl P=T.

YIfekd o1 AT a1 ® 1 ST oiieh W
21 (I8 UEFH S G (1736 — 1819)
HE W W@ T 21) 19 9 el (TSe)
# T ® S 1 Tohs § 1 9o 1 T 2
B9 78 off %E "hd ¢ o afk oo & swEm
F W 1Js! B A AR 1 WA

19 =1A/HHS A1IW=1Js"!
T Soll T ® =9 TU hl foRarare

(11.8)

kW) H =T FW o
1 fvetare = 10009
1 kW = 1000 W I 1000 J s

fordt arfireral (Tsie) =1 wifd w99 o
Y SEA Hehl ¢ sHeh 3 ¢ TR eAfiyendt
fafs= T et o fafv= <0 @ = =
Tl Bl SHIfAY 3iEq vife wl STEHmon
ANYS 21 AEd W 1 TH Fel STANT Hi
TS St i, e foaw e o9 § fawifem &
W Hehd B
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IAEIUT11.7 T ASHAT T8 F FIeh IATEIUT 11.8 50 kg KA hl Teh TS|

MR 400 N % TH TR W m I T 99A (A1) W ﬂsmws@ﬁ'ﬂ?
TE o B = o e o 9 s ¥ el g1 9% Y Wl &1 e

T % 7o T F Bl 5@ FH F W@ 15 cm & d ST Wi 1 dReher
FE H TSH A, 20 s FT GHI oA © Tl g1 7 10 m s ST
‘ ’ Tl
Sefeh ©Tgeh! B, 50 s 1 9T odl 2| -
J%h TTEhi §RI A ki g TAfK I ' mg=50kgx 10m s2 =500 N
qReher hifeTq| 45 difedl &1 Fa e
h=45%x15/100m =6.75m
&el: et | O Fd 9 t=9's
(i) TTShI A G I hi T8 Iferd : FHIHTO1 (11.8) |
AEH T TR mg = 400 N 9Tt P = fohan T she/feren T 99
foremm® (S9E) h=8m _ mgh
t
foran = ¥HT t=20s
500 N X 6.75 m
THIFHTT(11.8) T, - o
9TfeRd p = T o s/ feren T e =375W
mgh TSk Wi e 375 W B
Tt
400 N X 8 m "\ ]
20s ( Y | 1. WW§—7
= 160W PN 2. 1 9= vfw F TR FiT
(i) STSHI B NI =T hi T IIfe: 3. TH 91000 J faga it 10s o
FAEH H TR mg = 400 N 79 Xl &1 THH! Tl fhat 87

& (S h=8m 4. 3ifgd vifsd &t gReIfeT Fifea

e T ¥ c=50 s 11.3.1 Sl Rl SHTEHTTOeh HTHeh
- - m!%h S[ET TSl T 9gd Bl HEE € IT: g8 Sl
T ISt TR =l S L o foT STgfaeST®
_ 400Nx8m 21 SEfeTy B9 SeT 1 Th a1 A SUEN
505 # o ¥ o frelere =2 (kW h) FEd B
I 1 kW h ¥ 7 aed 87 o i TR

AEHT AN FF HT TR WK 160 W UG TH WA & S TH Yebs H 1000 J Tl
AN ASHIB N FA K1 E WK STEN | @ 21 A 39 WY H AR TH
64 W&l TS qF STAN H o a1 I8 U fharare wa
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(1 kW h) 5511 =99 ht| 39 YR Teh fohaidre
HT (1 KWh) ST 1 a8 951 © S 1kW oh Rl
Hid 1 Th HS dF ITAN HH H =FF B

1kWh = 1kWxlh
= 1000 W x 3600 s

= 3600000 J

Jd 1kWh = 3.6x10°J

WA, ST O T SAEdge TeaE o
=g B et el bl 9Eg: fhaEe S |
e %d ¢l SRl o fau, TH HWEN H
YA &t TE foR St @ ‘gfe’ oF ®9 H
I H ¢ Tel 1 ‘gfe’ w1 1 € 1 kw hl

~

ITEIUT 11.9 60 W 1 Teh Toreq el Wil
6 ¥ STAN fRaT S B1 Sod 5N U
f o wd # T oo Wt gl @
qehcd hifSTT]|

RIS

for[q oea &t wfed

60 W
0.06 kW

frdt fie W fovan 71 ™, 9 W oFIT T o o IR0 F o9

~

SN Teh Il AT ¥HA,t= 6 h

&l

9Tferd x foran = 999

0.06 KW x 6 h
0.36 kW h

= 0.36 ‘g’

o4 §) 0.36 ‘I’ @H B

ferarereTq

11.17

39+ =R |, fogrq ufuy o @ faggq Wex
I HAMYS G

T TLIUN 1 SR W YeToT whifsul
gfafed 9id: qeM W™ 6.30 oS HieX &
qredieh e H

Tq fRaThald &1 T T T« d
Al

& & " fopart ‘gfie’ =@ Bt 82
€ o gHA et ‘gfe’ = e @2
3797 W&TUT oh! URONEG <hifolg|

3o stfrel A fasnd fartfam)

3T Yol <kt o fagd o wfas faa
T feu o faeron 9 Hifq)

(fr=t fawiw fag@ SU=hToll g/1 =99 g
areht foega st 1 Sfieher off fopam S
okl 21 39 fore fafi=r sushon o am
TS U 37 SUANT o THAl i GRUTEG
T fopan S gepel B1)

1 oo | 3Tk 5 99 H1 T T ok RS ¥ qRfua g 2l
F H TEE I T AU 1 9ol = 1 7T X 1 HX

forddt fiie 1 foremm v € @ 91 gr0 ¥ fug R o ™ %

I BT

g fordt o%g § @ L T e e @ T@ Hhel o € R saH

FSll &1 TSl o1 W 8l ¢ Sl w2

HEd qaegr et
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foreft fqam fie o S9! 71fd o RT3 61 Tfdst Sell wad 2|

o . - 1
v o 9 Tfaeie fRet m SEEM &1 a%q &1 s el Emvz =3

ERECCI S

T 5N ST fearfa st eterfa o aRad= oF SHIRT U St !
frarfasr o= #ed €1 geel o a1 W hSE d I3E T fRdl m
ST i o] i et feafas St mgh g
Sel-GEU oM o TR Fel 1 hadd T ®9 9 W ®9 H
BT B Tehdl &1 THehT 7 df Scafd b1 ST Fehel & 3R 7 € o
BT & T8l o EYAR0T o JYE Pl ol Ged 3R Tt
Yehfd & Sert fafe= wai o formm wdt ®; S - Tfast S,
Teafas Feil, Sota Setl, qEEHE e oTfs) frelt a5 &t TTfas
den feafqs Sefeti o @M 1 SHHT Bt AH Sl wed
w1 HE I R FH UG Fed g1 Ve H SIHAES e
1W=1J/s

1kWoh R W T ¥ H =9 g8 ol Tk fopeliare =el (1 kW h)
o SRR B 2

AEH
1. T gEiag frasad &1 = 9 If@u) A9 w1 I R
AR o YR W deh fT foF 370 %@ & w1 2 ereen 72
e THI UH d™ H R @ R
o TH MY A FTH 48 W diEn 31 W 2l
o  UH Yo ! (foe faet) ol @ urt 331 W R
o  TUH B WY H Yeh HYAWO &l GihAl B W 2
e % I A & WiE @ 2l
o AN S I YH HI YU H Y@ © T
o  TH U-T1d Y el o R faehiel 2

2. T fie & u¥dt 9 frdt S0 T %ot ST 21 I8 T a5k 99 T
ordl € 3R o9 et W e figar €1 fug o uo o grfues qen
affem foig weh € aifast Y@ R feoq €1 fie W o 9ot gr faman
& o T?
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HEd qaegr et

A o . o q
. T d god Sl 21 9 YRH § 8 arel Seil qfiedHl o1 ool

SIS

20 kg SHM TR T J1ell hIs o 36k 9l 5ms! H2m s
o gfEfdd ¢ <d1 81 9 g0 fHT T SR 1 Giehe shifey|
10 kg S 1 T fig o WA fig W v 21 w8 B fog @
@ S 1 A AT B o e At W dfas @ @ fig ™

e da g fohan T i foRd 8?2 T4 IW Rl AT
HIfSTT

o &9 § iR o fie o1 feafast o ommar & 2t St 21
F TE SN WU FH FT IooEd FHE g1 HRI TRy

7. 99 9 WEfhd 9 © dl $H-%M § el I 2d 27

10.

11.

12.

13.

14.

15.

9 MY AU IR Uk & R Uoh €1 9 hl Hehel @R
? oI 39 fead™ | T9%wd B SId ® O 9 99 el H Sell &
TIFAIGT BT 22 3T g 97 1 T8 FHsll el el Sl 272

. et = H s wéR A S 1250 g o g8 AR Sl §a

T fHa- gr?

40 kg 5o 1 Tk T4 eRdl ¥ 5m 1 S aeh Sl Sl 2l
T fefast Sl ferat 82 9 s =t g9 ®9 9 fira fean sg
@ v fie S oY TR W IH GHI TH! TidSl Sl i
qRehet HINTI (g = 10 ms?)

qeat oh IRl 3R THd gU fhdll ITWE W o 9 5N foha Tl &
foran STUm? 99 ST hI TRENd ST

F1 fret fie WM & ot fordt ot 5)a1 1 srufeafa o, sge
foee 81 gehar €2 Wif9U T U9 % SR H o fiEl qen
Aeaenl 9 foam-famst sifsu)

T AT g8 °F T Mg Hl A R W 30 e 9% W@ T
? 3R ok Wl B1 0 ST P9 1 fhar A1 T2 o0 S Al
TehETTd Iy

T faea-€i () 1 =ifyq wifsd 1500 W 21 10 512 & I8
forat el ST HLm?

S &Y frel el i o Tiicieh i Teh 3 o Sehd Bigd @ dl
I e H A B THH B Al Sl qReEdl 1 =l Hd g
Fell WU o W ®l T SV Mo F9 T7g 999 oW
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16.

17.

18.

19.

20.

21.

e A 3 1 82 3Ad: THB! Soll BT AN €Il &7 T T
Sl el 1 @1 Seoted ©72

mESTHH 1 T Tie Tk Fad o v @ wiaehier 81 fie = fman
Td T wifeq fm g8 form stemen o o ww?

1500 kg Seq9H ! T ol S 60 km/h o o7 & =el @1 8, Uehe
o fau fort T & 1 9ftemem wifsm)

f7= o 9 gy feafd 8 mseoam o s fie | & 9 Fam @1
21 foremme &1 feen ufvem @ gd T SR T S UH @4 AR 9
RS 1 TE {1 foal 1 eamyde fEy SR waEe fF fmar
FTE FOTEF €, ¥FIES € A A T

F
F F

=g— -~O— G

T et € foF ot a5 W = I = Tkl € AR SH W
g HE FHT W@ BN F Y ITY FEHd 27 IdU =2

IR Fferar, fo gcieh 1 Ifed 500 W 10 =2 d ST § 1
STl B 9k g S99 HI TR Fsh kW h § UReRferd shifsu)
o ®9 9 fiRar © fYg ofqa: Rdt do Tged W & W 2
ST TS Sl ST o BIdT 7




stz 12

B9 yidten fafa= gidl; S—amei, qfem,
wfeat, weftal, g, fafosm, Wear onfk
1 et gAd 21 et S &1 T w9 W
AR T | o0 1 Hoed Scq=1 Hidl Bl
Tl o 3 ®Y 4t ©; SE—AAE e,
qHTST St AT fuset st o oma At
Sl HT AT FX goh Tl YR Tl
&0 o IR W G 1 Tk STTER S Sl
I T A I B GHd © AR T & SHR
fo 9T X Hahd T 319 34 hadl Tk ¥ TH
w0 § ®AARG ST Fhd 21 S AT qredt
T €t eaf Sca= Bl B1 1 S 7ot
el 1 YA feu foar safq Sa=
Thd 22 Bl 30 FE & fau SR el
& fFg ®9 &1 39T fHa1? 39 a9 o 79
et foh eaf ohd Sca= Bidl © 3 TRt
mem 4 I8 fF9 YRR g9l g gER

FHHE g0 U0 HT Sl 2
12.1 & T 3SATEA

ferarehea 12.1

o T @i fgue ofifSg iR st femeht
9T ! Th WS & U8 W AR X 39
hiqd ST

o TH AU FM K THY EUI

o T Y HE A GA U &7 SHUHAN
@R TS &1 T ST &l AT Al
Y Tyl HIS IR 9+ egd hl T
o o5 @ siften)

SIE

(Sound)

o 3@ UH 9 I A TH BRI WIEH
HI TS I T GW HI TEEd 9 e
MR W ehZY (Teh ol g2 3R emm
oHfSTEl um o T R W T TS sy
3R G 1 FEEd W om i g § TRE) |
Teel ShUA F i U WA 5o &1 Tk
ool § 75 1 w9t Fife| iR o7 &
3T WA fgqs &1 T 91 § 7 &I
et Fifse (fex 12.1)1

o <fEu @ B 2?7 R T o Wiy
feram-forel hifST iR AT Srereenati o
AR FI A HH HT G hifog|

NONNSNNN

fad 12.1: %997 @RA 39S Tl g5 290 29
F1 7 I T PG g

ferarehoa 12.2

o TH d A T H IR qw I d
ARU| FTHE WA S 1 T s &l
fost 12.2 # I9IT STHER Ut &1 g 9
w9 AW
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o 3@ o 12.3 H ST STIER oA @R
g9 &t <1 emetl i 9 H garEul

o 3fau R SH sreene o @ e €2

o T wfeRl o W faem-fawet wifsw
for Ton = w22

fad 12.2: F9a7 @RA 595 H1 TF g1 AT H1
g & 9 G gT

J;L S @ie gy

3
I —

ferT 12.3: F79M @RF Gy &1 3Ht yord g 7
g &

SRR TeRamehardl | 319 o= fesnd ferTerd
&2 @ o ferdlt shume a%q o fo eafq
3T L TFhd o7

IToh ATh-qgall oh Shidd B o HIRUT I
Bl 31 5@ 2 Ul ST U@ ] HSHSM @
Al A Y HIE AT gAd €2 A S S
g fo weEl FEfEE &1 s oy s
FTA 2?7 Th GiY gL @S o Do B o o
¥ G T Bed W g HUT il € 30
s SO Il 21 A o el v el

foran @t 39 HIFY 3 T g2 We o ool
% Al i <fEm)
ferarehey 12.3

o fafg= am o5 ) g SR SR e
=i o iy faem-faust sifse f& eafq
I T oh feTq g9 o Il BT HH-H
AW FYT L 2

12.2 &afq R WouT

B WA € T waf oo et g2 gt g
S B ¢ w1 gered e g e
i Bt 7, W19 FHEAM 21 98 3, 5
I T B Ghdl 71 G ¥ S gL e
g el 7o TRl e @ gl wgedt @)
S HIE T HUA R § A TE 0 AR
3R faemm weay & ol il o T <l
Bl A HU HUEH 9% ¥ TAR FHH ok

@ fa w T TEEdl T99 Uedd ShUHM
] oh ek H WA alel HIsAq o Ul STIH

319 % afvla fRameRedl ® 7 w@Re
59 ¥ oo g1 A 3= &1l 89 fafv=
Fel § HuU R, G N, T8 W, 99
Tk AT SAR! fEaeRt e 30 Y TR

gqfera eraeen o fowenfyd =@ €1 3 o
g % FUT W TF o oA 21 forEes
Foe®y fTehead U1 19T formmaEen |

fereenfud 81 Sd @1 Fekeerd! ol =1 forenfua

g1 27 forarmamdl & 59 F w0 §2 79 99
H FHUAR FW & IR A ST B T
F7 &1 21 g © R a%g a1 o °
TR-IR TER-3EX TG A A § arheat
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T AT Teh UehIST &6sl ohl S[e il Hehell 27

T fea &1 fesan <fifSu) s5er I Rl 1 e FX T @iEen Jad a1 Tfal| T TN
AT SHh! 39 YR H1e foh SHR! Tk fEioet o1 Ul 39 foe ol ©i"g & fesd o
T ol fR & SR IH AU TR o IR 3R T W 1 Foall due Tl FHde 9T
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