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foreht fore=m =t 1 9T feretres 3R faem o
dier s B 1 foerem 1 9% s (fSeht qmn
TR ¥ A Bt 7) S T TeF H faaam
Y fietrar @ 59 faeaes wed &1 foead &1 =%
2% (U: H A1 H el @) S T et
o Het e @ SH faeid wed €

IqTEUT o T

@ = 3R S 1 ToIerH T @ Hi
o 31 1 ST B TEH =i T @
AR St Taemas 21

(i) e 3R Uowleld w1 faeea o9
feoer T o T8 9 S S €,
sqd STAIE faem & @R Uowield
IEIRCAS

(i) ST YA S ISl S, i oIS
W foerm o T o w9 H B 3
e SEHFEEe 19 faom R wia
IEIRCA S

(v) 9 79 9 19 &1 foerm 21 7 qe:
T HEH| RS (21%) AR BT
(78%) T FHI THE0T 81 g2 i

T
%

&

FT gAR AH-UH & e g &

ag w1 faaEs wer o @1 ag o
TG T 9gd &Y W A SUersd
gt g
foretam & ot
o foorem wh gl fago 2

o 9@ & 9 = T 1 nm (10°metre)
T off BR B Tl T I stE ¥ TE
M S Fhd T

o 3T B ATFHR o HRIT a7 o Hl,
TSR T WehTel a1 fohor sl e et
21 sferu faeraa o gehrer o1 7F fe@rs
R

o B & fafy gr foem & Fon &
oo & § gerep I foman < Tkt 2
et &l wnd Big <4 Wt faoa &
%0 e Tl 93 €, el faerem @ 2

2.2.1 Tae@9 =Rt |rgar

fpamehemT 2.2 ® &9 @ R 9ge ‘e o
g ‘9’ o I T B 91 o fafe s
% M & faead 21 &0 @ s € o faerm
o gerep-gerek A | T iR faem e
T 1 foerem o Hisg fooia wwiel 1 9 o6
YR W W T, 95 a1 §g«d =l el
Geohel B 9 3R T JoricTeh 9% &1 feramshany
2.2 H 9g ‘91 g W ooy g ‘9 &l
o ® a3 2
ferareheTTa

T YUFH-YF Ahd H 50 mL A |
Teh e H Tk 3R T W S st
e FaNEe e 3T=8t @@ fHen o
el feret ugred 3R etferes 1 St @ 50C
a9 ggH o oy SRt 1 T
foera w=red &1 q9: faam & 1

2.3
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1 Tordt U U a9 W =1, 9 STeME
RTINS I A W Sl TS "R
TR B?

fordt Ty aa™ @ 3 &1 foer used
ol Tkl € Tt o faera o6t emar gt 21
T v H, fau mu fafved qomm oAtk
foera & foaoia ugrel = goran © a1 39 Hqw
faer wed €1 foe uied 1 =@ 9o, S 3|
A9 W Hgw foera o Sufedd ©, SHeh
TSl el

I T fooma ¥ fooim usred =t #En
Fgadar ¥ %9 Tl 3 SFHgw faerEd e
S 21

afs faaaa o fada o=l &1 g@igan
T TR W HH B Al W S foerT hed B

i o9 freft faftre a9 WM & §g«
foem @ don 39 dR-#R 3T W A F:a
BI?

ST fhu T fopamehed 9 €9 %hE 9ohd
& fr U gu uw ffy=a qq9H R geres-gere
it w1 faeea emar f= Bt 2

fociEres =l A1 (S99 31El 3T )
¥ 9ol gu fae usied &1 uEn &l faered i
Tigal Fed Tl

foe™m 1 digal &1 UH HI agd G
fafeat €, <ifer g0 @l fodh = fafuai o
TR H == w4

@) SoHH/face o FeaHE gfaerd

(i) SIHH/fIET o 3T gfderd

_ Toera a=red w1 gomHH

— x100
foleTa Rl STRITH
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(iii) ToreT™@ o5 AE/3TIAT gfawTd

BRESREEIRE IR
foer @ &1 3TIaH

100

IETEI0T 2.1 T e[ & 320 ¢ foemas
STl T 40 g WHRY 9 oot 21 forerr
1 il 1 YRehe R

g

e usted (F9F) 1 SSFAM=40g
foaeaesh (Sdd) 1 §AAN =320g
B S R,

faerem o1 SoamH = fao ugied &

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

_ foera o=red 1 e

3 x100
EREENCII-CEIE

= ﬂx 100 =11.1%
360

2.2.2 Teter o= 22

fRaha™ 2.2 ° 9 ‘®W' % §N U™ T
faomrh st < 39 59 ® ufefud = S €,
i el 81 Ticieq we fawmmr faso
?, forw foer wered wor ser & @ afen
e o) gafe o fretfaa ®d €1 3 freifad
%01 3@l G @ S Ghd 2
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Teiem ok ToTend

o 7% UH fawmid fasor 2

e F HU G W@ A GHA &

o 3 fcifad 01 YeRteT 1 fohTor w1 el
W ¥, w8 s wnl gferier @
S 1

o 9 T I B A € 99 I H A A
AR 93 W € erufq factaq sreurh
B 21 B fafy g’ g w
fagor o gk fohan T Tk @)

e |l w1 A= 98 W € @ Fedan

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

2.2.3 hicgSe Tae@m 872
forameram 2.2 & @98 ‘]’ o g W fHsm

T HITES I HicTEsd fae@ Hel Sl 8l
Hicge & w0 foedT § §aF ®9 9 ol
B4 2| Ticiam 1 3798 Ul &1 3TN B
M @ SNU IE THHO A Wdid e @

Ifeh arafaehar | foorem fammrt fasor g,

EEieGl

O - B g
I I - ¢

FT EUR TH-UTH F USTd Vg &

HIESA FHUI o B THR ok RO &Y
T 3@ 9 e 3@ UM © lfRd I w0 TR
1 oL ol ST & el =4 €, S TR B
oo 2.2 o @ B1 YT w1 RO
e fofed 99 (Tyndall effect) el STl
21 foTedd e SRR o SHR! @IS 1 o)
T W H B f5% & g7 19 o i foheo
I @ q o6l W B feTed W i <@ Hehd

>
i-lé i
S

(a) (b)
forT 2.3: (q) TR Gewbe &1 fdag7 fe7ee g9rg T8t
39T B (b) T8 @1 YA BT A5 feASer
q97e 9T &

g1 7 FM H OeK Yol N HEE ok H o
SN Y191 o el o O Bl B

9 TH T WA o TSR 9 i &
R0 ToRdt © T eW feed w9E & 3@
Hehd | ST o Shigd § BIE-BIe e oh Ul
B4 ® S fh wicEs Ul o GHH HuER
FW T

TERT
[ — T TR
@ g

e, S, FErHl
Y3fl, TEferd ared 1 f@R (exhaust)
ofeT

39, W8 FiH

Steft, TR, e

A T weR, 3fan i
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THICTES o T[UTerd
o B U fawAr fagor 2

1. STTEROT & G G T farwmr fasor
4 fadg &ifTal

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

3. T& 9gw faerad a9 & faw 36 g
gifsTm FREE & 100 g 5d F
293 K W it Sl &1 §9 r9HT W
$qHT TFdl JTd B

2.3 Thaeror o wewl 1 goeRRIOT

B9 Ug b & foh A Wiepfaes usred wEmten
IR W Y5 Tl B €1 A0 o Tehi w gus

o HIES o HUN HT AHR 3T DI
g € for 3 gk w9 offt@l @ e
M S Fhd B
e F T I EW T R v # R
# tha € qe1 IU% TRl I 394
RIS
e W9 TR WA Vi T S ® a9 3
FHU T R S 7 i T el e 2
o ¥ B fafy gm fagw § guew T
fpu &1 Wahdl forq ww foww fafy
AYhEIh0T qeheieh  (fhamha™ 2.5)
SN Uk T S Thd R
shicTzee o afifere yreren aiR gReor
Trerm W e @1 T ugied ) @e @ Tew
71 gRfers o1 S fop ieged ®9 H @l @
U URfara green (dispersed phase) Bl
& e g e foew uitfera wreen fetfer
&dl %\, SH gReIqur wem (dispersing
medium) FEJ 2| HIESA H TRETU HieaHq
(39, g9 a1 TE) w1 e SR ufiferd
e o 3THR aifferd fehan rar 1 @noft
2.1 ¥ P9 S fRu M E)

20

&+ o fau fafi= ger =1 fafEr g=m o
oA STt €1 gereh S U 90 & g Tk
&% R Y SHHT W HE SR YA H A
T Bl S 2

ot fagror st TR difass fwan g
gereh foRam ST WAl €, W9 ®U 9 AR,
Tt W FHRL, S & Hiafed HaeRr o o 2l
Ff-FHedt o ¥ SRl F gAF FH F
fau fasio qepienl 1 @ o @ S 2

2.3.1 T AT U<k (BT ) Rl et 3terEn
FHTA 1 T WE T FH JAE H
Hehd 7

feraraheTa

S i cr i i

HeRY o @ W aE-Tam W@ (o 2.5)1
FF I3 R I=-TAE R BT <

319 oY i T HET TE HL TH DR
! Y8l ®q W TH &l T =ed §1 3
TN foh arE-TeE 9§ SR B T B
o oUHIERTOT BN Tk TH HEA S T Bl e

2.4
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AE-TAH T 1 IREdT T8l @ & ad
B9 3Y T KT 9 H Y B
T ofH ¥ W SR ufera 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 TET TH
U5 garef & a1 fager 82

T UM € R WE A W W R

fago 21 0 e W ¥ foamEs @ faom

T1ed 1 ATHRT i fafyr o g’ gUe X

THd 2

2.3.2 ¢ U ST AT FH Tk T Tehd &2

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

gad 2ig YR oh ¥ Uiell ek S1erEl U

o ot €1 39 o 3 YRR § fae-fae o |

@ T )

ferarehema 2.5
T WEAel | Al 7§ §qul wiA
I Y d|

FT gAR AH-UH & e g &

STIehs I (centrifuging machine) S|
T q fiie q% STTehfsd Y TR WA
¥ 78 97 Iy Tl 7, A I8 WA 31
W W WE H YA S Al "t &
et & ot * W 2

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

37e I S

o 3 FHI gYT W ST FT 3GT17
o YT T P B GYFH HH FA 87

Ff-Fd 59 § U S FHU T B
T € fF A BHw T 9 9l e o 2
T HUN Dl JUF H b faw B4 fafy &
WA T foRan ST ©1 U A i eTaehu
o B gk fRan S 21 39 fagia & R
W WE TW At 9 SHEn W €, q9 9’
U1 9 oS Wd & S Belh U FR &l
w® W ®

ST
i JERTeTen ¥ T SR §F o i H|
T 91 R U B 9 HRgA {hieH
F1 gfkar Hl
FUS HF Hi T H 1 gC HUST o
S e g

233 B STIEHYNA gal oF THLUT i
S Gk T Hehd 87

feramerema 2.6

WW&W@W&W (kerosene
oil) I A ¥ YAk HI & TIH Hl|
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gt & da R S o fasm &
IR0 HY | STal|

FS W T W WA DI T Afeh A qeh
I FT JIH-YUE WA AR & S|
GUFRIT 1T o WII-shTeh i @iel 3R
qEyHges f= ae S i WA hl
e o

S € dt A TEe Wia-shTeh i S R S

EREETuiCT

firgY 1 9

— WU-FT

ferd 2.6: STt 5ol T GUFRI0

IR

T T ST oF SR AT i Joreh
FHE HI

YIGEeE % SN Wi} Hl YUk w Hl
=9 fafy & gR To Wi (UgHa)
FW Y g foran siran € den w2t 5 et
e R s gen wiel 99 ® S

fagid o TR, oug § & faem =t
%d 3T ¥ o AR fafa= wal o g

B S R

2.3.4 79k AT HYT o fagor wr F

YISk Y Hehdl §7

qiEfdd g1 Sl 21 39 Y, S T, fome
FEaUTfad Bl Heh dlct 37999 B, hi SHeadiad
q BH AT SWIfEA (39 YHW § HH) 9
geh ¥ o Al HEAUMA (sublimation)
1 iSha o1 ST Hid B SHIEH FANES,
ARATEAH 3T YA sefe Seduifad g9 9
3 i oF FY IR T

=t

——— A& W w"

Ealci
E SR FR
HR AT TR = fogt #
F1 T ot

S

feard 2.7: FETaT H1 GfehaT GRT F T THEH HI
LECEaL

2.3.5 I hICH TIET H 18 Teh & 01 82
ferareReTa 2.7

s THEF UA HI TF Udel Wd ol
o =t PR 9 3 em SR 9w 9
T W@ dig o [[69F 2.8(a)]

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

froe oo o 9 Te1 ¥ R R W M
FE W IE 3G e § Y Ty srewen o
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%! Tqe 9 ik SR ® 5 b o1 2.8 ()
o <t e €1 o 3 wid B 2

I & I BEE T W HR FHI 3R IS,
grEaggede @ sTaared i fod]
w4 H T
FTTS &I T
f———ch JF LS
BHh 9
—| i B FE == | I R R
X\ e |
@ N\ —
eI frem (b)

for 2.8: HiHTIwT 51T Hici ©rEl | faemr <l
&7 G

37e ITT S

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

o T 39T BHEF TH & ke W g
I FT TR [HAT

s 39 HATJER, 1T & T H BHE
T SR FI HN 337 T [ FRI 87

S IET THA WA i 3T A faeras
o ®Y 4 ¢ 91 S faeg o ®9 91 99 &
A BHEE IF W W HI KM HT W
TR BT €, I TE oh ol i ot e
g o odr g1 UE: o | ;a9 Al
T w1 THsor g @1 W1 dren weewh s R
STt B 31k Sermeiel €, dl ¥ HI Sl
2 3 39 YR, TN 1 U0 G9e &
i

T § Heohl HI gAF HH Hi 39 fafy
1 HIHSUTEHT (Chromatography) Fed €
ek | I (Kroma) &1 31 47 g1 21 39
fafy =1 T gal T &I 9oF ®A H TN
foman T o TEfeTy SHeRT A HIHSHTET IS

FT gAR AH-UH & e g &

T T uH fafy @ e wam sq foem
1l i goreh I H BT @ S U & TR
& faemas o ot 2 2

qeRrieh! | foehtd o |1 & HiHeTTdl o
T awHin k1 foka gan ®, forqeh sm |
3 I=a Hefel | ugil

ITTERT

o TE ¥ TN H gudw FH A

o Tpfask T 9 fHe ot gerep & I

o T 9 WA WSl (drugs) S 9US
F |

2.3.6 ¥ GV At o fastor it FY
YOI Y HeRd 82

ferareReTq 2.8
HET BH THIEH 3R STl i Seh TR0
Y gUeh H A TAE F
fasor &1 e TR | ol 39 T
AT G|
IUH H W T T 2.9 F IER
Hafrd il

J—
- -

[ETEBN e’

REIC/ . S

forT 2.9: 31 gor9ieT zal 1 STaaT 1At T geraeior
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o faE R T SR AT
ofHteR 1 TR Fi

o THIZA arvdigd Bl € qen SEihd g
oA g aeX e W 3 adq o
wwd A s " B

o o EEA WAEh § 9W @ W €l

3T I §

o w7 3T A I TH BT Y B
q9 9 T SEcehd Hd &7

s T THY o 70 fohg AI9HM R YHEHISR
&1 WA Lo gt v 87

o THIET FT FFTAF FIT 87

o I TEH B EW YUF FX WA §
77

39 fafy =1 e #El S B 3Eeh
ST 39 fagor i gk w3 | fhar S ?
S fersfea gu o Seerd € dqen fSeh o2t
o LIl oh HeA 3Afueh AU Bl Bl

[ A Y AfE Torelia gai fSoh
FIUAIF HT IR 25 K @ H7 Bl 7, o o
I gk i o foag gt oTee fafy
v R s 21 S & fau, 9g 9@
fafe= Tt o1 gerERRtor 9o Yeifeem Sarel
g 3o fafq= wesl &1 GUERIonl gEeh
IO R T fafy o g &
B had T Tk IR Uere o o
Teh ST T BT YA TR S 2l

TIROT G TS Teh el it @ S R
39l o TRl @ 9 B B1 A ek AT

ferT 2.10: 397511 3T9ET

2.3.7 AT ¥ I T FH WA T Fehel &2

IR TH wH HHU & qeN THGR ekl i
HTSH e GRT G oA S Tehdll 1 WellE
o (2.11) 38 fafr o fafa= =Rol =i e 7

T@ TR AT AIHH HH Hieh arg i
Hded qA 3T HE

TS AT i | arg i oR-oR T
E2GI
LN
faf= SemEal W T T g
e St BIECIEE
Feih (°C) -183 -186 -196
a1y wfaerd (et H) 20.9 0.9 78.1

321 3R TufIa g o fou gdg e 4
Sien e foe 2.10 o gwiten = @
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forg 2.12: 919 & & HT GIFRI0

Iz &9 o1g 9 ofteiem MW (o 2.12) o @ 9 @ S R W € @ e
! W HT = © dl g oy o sufeerd e Bl 5o uRdfda B €2
T TG H gk HET T ST A1g W ’ 5
F % o el a1 W <o s o & 238 TR olg T W W 9 wwW

3R R 99 =1 "Rt 39 ST T gaifed The S U hT ohd 27
foran St 21 39 sfod T Rl gl S
R 2.9
fafyr= el W ST FaeFlR o STIUR Yo « T A fagt w el § o 5 g
B ot ¥, s fom fee 2.12 | < e @ aﬂsﬁwmis@w%
' o S W A T |

Trefefaa & W 2 i M
o 9 # Sufem W B ITH ded gm0 W9 FHORR 9@ ww % fw s

FAAIR o TR Fareed &l HIW Towhe o HAl H aodTHd H

T =]
o wrel A fefaa swifeat & El Sy e HHS

. dou & fou qoee o forg
R G A

lﬂ:‘ — =
|

~——’ -
qeTee I R (Loading) o BAF $F ECTiitoii: el

.rﬁ'.j
|
i

forg 2.13: So=R § 51T s FE

FT EUR TH-UTH F USTd Vg & 25
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foretam =1 % 99 9 &% < qe1 W h
qIE R 39 o7 ) 321 8 & fog wna
B <

3T IR Fowhe o foheeal a1 =i+t gt
HI e § Y |

TH A I TREeliehiol el Sl 2l

37 I S

o i1 fHg1 BT @Ie 7 379 T ST
#Xd &7

o I fFEdT THGHA [R@TE 3 &7

o T il &I =Tel ° @ 59 G b
& FG gIF HI?

forteetiartor fafy &1 yam 3 aerel &
s w@ A frar @ ®1 Ssewn & faw,
IOl Sl ¥ W THE TH W@ i & SaH
agd |t ergrfgal & deRdl €1 37 STgfsal i
R HH o fau foreca fafy w1 3w
feren Sirar ®1 fopechienor o8 fafu € fomes
N fhed o €9 § Y[S 3W &l faeem 9
gereh feran mar @1 frectietor fafy qremo
arsfieRor fafy o f= wRoT 9 39| e 2
o P9 3W faufed & 9@ & W F S
& A T HE W P I 2
o B T YR o oS faer agred @i
foctres & HieH W foea o 9 owmfear
T© Fhdl & IR gF R 3 gfsar

3 1 3o T el €

TR

o WS A gN U THe i Y§ B H
o S T U fFewd ® yus wH H

39 YR G901 1 ypfa o o ER W &
TS faftal # 9 fRdt &1 9 R T IS
Teref W T ehd B | kiRl | foreRTE ok

26

I 3 3R Yereh S el faferat ot enfashr
B T 2

e H SR ¥ 9 A S i Smyfd
F S B SR T TEk @ fud 2,13 o
g T gl SeER ¥ 9 W OH uTw
BH a1 99 STe o fafi= =Ron W eTuHt el
T ==t wR

1. Wﬁ"\’ﬁ?@? 5Fv_IF\iFv'(kerosene oil)
S o emaq | geriel €, & g
F T HG  gYFE HX YT ael
figt & da & FaeTwl 4 25°C T
Al BT R B

2. TyF FXH H A [E & T S
(i) 361 & e,

(i) QYT ST d 79,
(i) T7FH T FRI

3. foedtax fafy 4@ f&9 78R &

frgr a1 gerep fohar S ehel &7

2.4 ifaer Ua TEEME UREdT

frsat steam & T Wil & sdifas o o6
TR H sreged R ¥ W@ U A €m
ST TS IUH T Ghd ©, o9 fF @1,
FHSRdl, ST, &Td, Tcel, Kaleh q FAeIh
TG i fifass o1 wer S 2l

TN 1 S Eq T Hiferen IRerd
? Fifr 3 yiads ugref o deed o fam
TR feru Bld @ IR IR At epfa
o off o ufted Tl g 21 aufy st S
R Ay SrerT-3ten fead € &R & fy=r-fa=
ifqer oIl T <9 € AR 3 TR ®Y
Y T B €
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STl q1 @ YR ATl ol a1 59 R,
Aferd 3ok TEEfTs Tored R €)1 gt
Ty 3R Saergierd o 3fda &1 gq Sd @ ff
I B A oIl €, Sfeh <ol 3 1 Al
21 I 1 T8 THEH O 5 W T ST
Tl 2| SOl Uk TR aiiedd g1 Se
H1 Ufhar H TH IS W W R wn
AN TEEHE Goed H qfiedd o 2l
e g 9ael o qEEtTe T |
feds orar € den W T used U €
qarEfE 9feda &1 Tt gfafear oft
FEl Sl B

e & Slo &1 gfwar § Hifae T
e <Al aRedT Bid @1 S S e
GESM Y Gehd §7

1. = &t garEfte sk bifas ghaddr

o ST HT ITAHT AT T,

o faga @ HT ST T Farfed g adr
IGHT BTSSR STadte el d
fa=fea i,

o o7 H WIYRY THS B oI,

o Tall 4 FAR A adl

o THST SR BT HT oAl

2. 3797 E-Trg HT T B Yg gt
I 5o T ST FIA BT FIAA HR

2.5 I USTYl oF RN YRR B7

Tt hi 3ok TEEeh GEET oh 3HUR W
Teall =1 ARl § i feRen ST Hemar B

FT gAR AH-UH & e g &

251 dd

{2 19 Teet =tk o, foeia & 1661 |
TAYYH T I HT TAM fHa1 1 o WA
UeHT ke Tameio (T 1743 - §1.1794) A
a9 Teel qcd i TR i T g wfaarfea
el Sk TR dc Tared 1 9% ol ®9 ©
59 Tt gfdfshan g o= e usief 9
fawifsa =&t fohan s wehan
el o] TTHROTAAT &, STeTq el SUsTg
o ofigpd foran S Ferel 21
oIqe w: feu gu fe et o @ wedt
FT A FD HI TG FA
o 3 THSICA B B
o IS G A A GH FT RWe WA T
#T Tt T
e ¥ A qen foEE T Yeres Bl B
e F T T E (IR TR AR F ®I H
@i ST Hehdl ®)|
o U EMqEed Bl 81 STl Il HE
ey o BTl ST Gl 2
o I yfqeafgof Bt 2
g, wie, dien, oer, |ifesm, qrefiEm
TAIME o1q o STV 1 9N g e gu o
T o qIHE W 59 2
AUt KU T et o | 9 W e
1 gl i w=feia wr €
o 3 fafe= <1 = et 2
e ¥ A 3R foga # FueEn B 2
o I =mlch, yfaeafigel iR emeqae
T et 2
SIEgISH, 3o, TS, T1ed, (e,
ik ) , S, FAR SRS ST o S]]
&1 P q o1 3R eI o e o O
Wﬁ %, o= SUHN] (metalloid) hel SIIdl %,

S aRH, Tafaess, s senf)
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. anﬁamamaa‘faﬁﬂ@noo@\

aferer 81 399 @ 92 e Wipfdeh

? Safer 9w gHa-ffHa 7

FfFR d 39 B
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wRAT] g1 fAffa e €1 ifer eafereRier sremget
o wE TE B € Sarewond, sfedie o1y <
afferfi wEEt ¥ SEal ®, gEfee 39
- &1, 0, Fed 71 AR WHE: 2

G H UG BF aTel WHTIRT i FEAl i
39 U] 1 RAUHA FEd &

YT T[T T e o1 Tcdll o T[S S
foh Tl o STULA W1 Tl WO TET e ©
fRq 37or sTupetl o orelifha TR TER oY
Rl

BN, S ol kI YLHTIR AT hl STk

3.3.2 Wifient & 10
To=-fa= qat o 9] & fAfvea srgaa o

T R 3 SRS TRATY] TRER FA L ©
a &H e, o, W B €1 fRE ooy Wi
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S| Qe oM, SATdSH  1:8
i AEISH, TESA  14:3

EACE

SEAAES i, WS 3:8
ferareheTq 3.2

o SR W ORI WA o S STl
& fau 9noft 3.4 w§ q@ o T
ATl o faq wRef 3.2 fEw| wwof
3.4 ¥ fau 7w Afrst o et o wgw
Tl o TRHTIRST 1 WEAT oF STIUl ol
M ity

o A T H UIF WIS i HEAST H
U 7 YR § U fRar S geRd

R
a TSI | UTHIIT | SeqH | 9dctad
JTTAT | FSAT |AqUT/ | ATUTT
(u) | UXHToy
G HHAT
H 1 1 l—1 2
-=
o) 8 16 s _1 1
16 2

o TH YRR, S 1] H YIH TH[S i
et &1 u| H:0 = 2:1

3.3.3 STTIF o1 &rar &7

YT T 3TUTq o ATk e o § =9
ﬁﬁ %| ERl \‘Hloll(\?ld Tl Elﬁ U1 ched §|
3T Teh SAER TXAN] L@ A 1
T UH THE 21 & fo W A eaw fammm
T T TS KO Y el ¢ A Bl

AT TF 370

21 U] A A8 Sl SBUMEA (anion) T
¥ AR 3T ! €A (cation) HEA B
3TN o o Tifedd @RiEe (Nacl) i
AT S eFTcAs Tifed® 3T (Na®) del
SHUTHe FANIES 3T (C1) FEEsh 6ol o &9
H formm e €1 wamwEt & 9 59 W e
e foerdM B S8 U M9 Hhed ©
(IRt 3.6)1 T Al ok fmT oF SR H
AAT-4 § AR Afeh SR I H|

T T
3.4 TEEfieR g7 foram

23:35.5

ot fiter 1 TEET I Uk GEE
dtehTcer ol gial ¢ fa=-fa= Aifient
& @A g Wedges ol <1 gehd €
T 319 o foTu 89 ol o Wdieh! TF SR
YIS gHATd G B =fEu)

forell @ =t FaeM Wi (AT &Hdn)
39 I I GASRdl wEard g fEd uw
T o TXHTY] T O oh GRATULST oh |
fhd TehR W T Ikl Teh @l Aifireh
1 i ed 87 S9! 99 FH o fau
ISRl 1 ST Hd B fREl q o
T 1 FASRT I STk T A
Ol o &9 § fomm fman =1 wwar 2
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|ruit 3.6: @EW T TS SEUIHTIeh ST

HIR (1)* cu S
S DI FES
2. iy Mg2* Fierze
ShTeaaH Ca2* HehES
ISED Zn%*
SR (10)* Fe?*
hIW (1)* Cu?*
3. Tqfafem AP BIECAEES
SR (1) Fe®*

Br- %’IB@GFT

I TS HCO,-

0> e Co.>

s> HehTge S0,>
Hethe SO,*

N HiEhe PO,*

* 9w qc Th U 3Nfush GaAISehdl < €1 GAISTehdl il ISl | U9 G g USE Hi

AHe HT QA OOMT AT SFFIH HI IS
T Bt B1 ST T U ol WHe i
Shelel Teh ST UehE Hehdll €| AT% Teh STy
% P® AFEl Hl TH YHR W Uhe € R
ITHT S T Tl T AT IS oF qed
TIH B WIC A oMok faeR ¥ Sty e
feheH el h! TehS Tehdl €7 379 3AeRITd
%I O qe1 AME & H 9 F&fud wifsm) &=
1T 38 GAeH o foe g fora dahd &2 1
39 OH, ! 95 oh &Y H < hil? Wi 4
RMH TN UFHe T HAHEAl H G&A Hl
TR F

RO 3.6 H 8 WA TS g A
I TR & TE T HASERd % aR) o
T R s SR el 3T B I k|
T g3 faed §9a stae! 7 Fmi
Qi ST =8l
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A I Gl Yl STeR Hdfeld
B =T

SE U AR fRe urg ud etuig %
A g faffa g1 © @ o1g o A st
3k Uik I TEMEMS ¥ ¥ gal forad
21 Iereond: hfedaH SRS (Cao),
gifeqd FANES (NaCl), ToRA TeHEE
(FeS), HIR AHIEE (CuO) ... TAME, &l
TR SATRASH, FAA, Tl Uy & a
3% T W faed €, sefe hfeqem,
ifeaw, ST @ IR 9y € 91 5=
it T faed

TgRAE A g faffa AifreR o
ATl F &N WA & fau e #i
FHISHh H fa@Hhi Al &1 &A1 HISH
& TR foed & S Mg (OH), Bl AR
SEITU[E 39 1 G&A1 1 8 i hitdH

ICEIE]



1 SEYIHAT 81 Bidl| 3| o fau
NaOH |

341 WA ARTeR o GA

T fy=-fa= ael & faffa wXeram Aifiesl =
fgarit <ifien sed €1 ARl 3.6 W Fo A
F FAShad § T Bl ST SART STAN
ARt o T ki ferar & faw X gehd €

aTftee ARt o RS 93 foaad a9
TH Tedl TESH ddl o Wik foRgel SRl
HArSTRaId forad & S for 1 Sl | <win
T ¥ FeIeE TS AR st Heeharst
%1 hiF Tk (cross over) 3T §F for@d 2l

3310l
1. BRSNS FINEE 1 A
ad Ydies H Cl

TSRl 1 1
31d: BESSH FIANEES hl THES T HCI 1

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

31d: TEGIH FehIES 1 T : H,S =l

3. e ZIERANES T A

dc Udieh C Cl

TASeRal 4 1
3d: e ZEANZE *1 g : CCl, B
Ffeem FANES 1 9 1 A & fag
e 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 T

AT TF 370

4. JfEem FANEES &1 g

q@ Tdieh Mg Cl

EICK| 2+><1-

d: g3 ¢ MgCl,

39 YHR 89 SEd © T AEIREY FAEe
o 310 T < FANIZES 3P (C1) T Hifemm
T (Mg>) o AU e 21 3™ YRR &
IR AR § TS a1 R A9l
1 Hqe B AT aA 990l ST IardA
BF =1fET 9 2F 9 91 98 § foF 59 TR
o o B ST o STEe ki A g S )
5. TfHEM SilerdEe 1 I

qd g Al ¢)

e 3+ ><2-

oqd: g : ALO,

N~ ~
6. oh[cHIH HTHES ohl HA:

dd Ydieh Ca 0)

eI 2+ 2-

T& W Al dedl k1 HESRAT THE T
3d: 3HHI G Ca,0, W< &M, fohg BH 39
T H1 CaO &F &Y H Welldhd FLd T

SEUTHIUSh 3Tl ool AifiTeh

ifeay Aeee &1 I
dcd Wdleh/ Na_ NO,
€
a1+ 1-

#d: ¥ : NaNO,

hfeHaY BIEgIES 1 I

qd Yo/ Ca OH
®
e 2+ 1-

#d: ¥ : Ca(OH),
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WM I A 9 a8 © TR ohfewam
TSRS &1 YF Ca(OH), ® T T CaOH,|
a9 A H TH &SI kA A I H Afw
3T B o 8° 3ok Told Shisseh o1 SN
F3d &1 T8l W OH ! HISh § T@hL TR
o @ & S Te e & 3 7w
hcqaq T & WY I TR e
2 B TR R ¥, hfeqay sEgEe o

SIS T TIEgeH Y oh QI-Q1 TXHT
2l

Hifeam wrEie 1 9
I i/ Na_ CO,
T
e 1+ 2-

3d: g3 : Na,CO,

YUK 3R H hISh oh SYAN ki

ATl TEl & Fiifch TERANH AT HeHe
w TH & A fammEE 2

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

gd: 97 : (NH,),SO,

1. = & g7 fafau:
(i) Tifsgq T9Ee
(i) UGEAEE FAREE
(ii) TIfeTq Tehizes
((v) HHRET gEeiFEe
2. frefafaa gt g/ geffa wifienl &
H faﬁaq :
@ AL(SO,),
(i) CaCl,
(i) K,SO,
(i) KNO,
(v) CaCOS
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3. TGEMAE I BT F aAGT 87
4. e 4 frad o faemm 87
() H,S 977 Tq
(i) PO 3TF7?

3.5 3TUaeh FAUM T HicT Gehod T
3.5.1 3AT{Uaeh FHAA

3TN 3.2.2 H TH TA] SHHM hi TTLROT
1 faa=r # ok &1 39 STIURON 1 fowr
ffvaes SoaHMl 1 Ufehed & o fau
fral ST Hehal B1 forell weredl w1 efifvaes
ST 3ok At Hees TXH[S oF el
1 I 21 B1 T YR I 379 1 I8 Friet
S ¢ S T SoE SR () BN
e fepdn ST 2

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

(b) TEfesh 3T (HNO,) o Tfvash MM
@1 IR SIS

FIS

() BTESISH 1 WA S9N = 1 u ql
ATeRfIS T TWHTY] SeAWH = 16 u B
3d: wied, TSeH <1 W] BEgeH T
Tk TRAM] AReH B €, H e
KSAHT
=9 x 1+ 1x16 = 18 u &I

(b) TEfeh 3TFA (HNO,) o Tfvaeh M
= H %1 WY F&HH + N 1 TH]
MM + 3 x O 1 TRATY] FHH
TIESISH &1 T T = 1 u
SRS ST ITHTY] T = 16 u a2
AZISH T A SHH = 14 u B 2
31d: HNO, =1 3T(Ueeh SoFHM

=1u+14u+3><16u=63u%|

ICEIE]

2019-2020




352 9T TG AN
frdt =il 1 g TR gEHH IHeh 9+t

eI ILATILS o TLATY] SSAHHI R ART Bl
21 Y SHM 1 el SE YRR F A €
{519 TR 9 T4 3Mfvash S|M &1 gReher
R 2| TR oherel ga BIdT © foh 81 W A
38 wgred & fau g 3HE A ST FA T,
fSTeeh e 31 Bl €1 seeeond: difgaw
FASE (SHE YA NaCl)|  THh Tohle 4

S 1 IR 1 TR ¥ &d o

IS0 3.2 CaCl, & ¥ IHE FoH0H
%1 UREheH ST

Bele

HhfeTTH FAREE 1 G THE SATH
CaCl, Tl

Hfeqan (Ca) HT TRA] THIH = 40 u
FARA (Cl) ST IHY] FFHH = 35.5 u

Hd: CaCl, 1 Y IHE FHHM
=1%x40u+2x35.5u=40u+71u

1x23u+1x35.5u=585u =111u
ST TLATIRT T
1 A\
6.022 x 10% HTe 12 g wE
% IE]
HESIER R E |
w1 1 °id
6.022 x 10*
1 g BESISH o
SRS & T \ g °kg TTHTT]
fordr o &0
(TRHTY], 3TU] STFET ST
1 1 =i '
6.022 x 10% 3T R HT
3G H H G e $SHE (g)
7L T
1 9
6.022 x 10* aTfueeh M (g)
TSl Sl HeE

ferT 3.5 : TicT, SMEFTE &I U 599 & di" Y

AT TF 370
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1. = Aifiel & sfvas gogqr &7
TR W:
H, O, Cl, CO, CH, C,H, C,H,
NH, T& CH,OH

2. 7= 3fisl & GF 5HE FHTH BT

WW:

ZnO, Na,0 T K,CO,
7%'5/7775’7?1:

Zn &l WHIT SFHIT =65 u
Na T THIT] §FH7 =23 u
K &1 THIY 59457 =39,
C &1 QHT FFAH = 12u TF
O &1 QY 578 = 16u 8l

3.5.3 HIeT Hehod T

8T BY BIESIS Uel SiiedieT i ot afufeman
1 SR od ©, foed s ffifa e 2
9H,+ O, — 2H,0
SWie aAfaferan @8 fafde = € fo
() TTEGSH o | U] SATHASH oh Th
310 o WY Afufwan sk Wi &
a7y fafdq xd €, eteran
(i) TTEGISM 319 o 4 u TS 319 &
32 uoh T FART ek 36 u Sl 37
a2l
SR THIF ¥ I8 freapd fahTer gehd
? for &0 fordt verel =1 wen SEes geAaE 9
STAe IHeh T[S i @ | AfTaraa
FX Gohd & T Teh T it gt
q srfufepen ® 91T o9 arel TR St
aruetl o) Head @Y ure g S € sHfee
Te1eff i WEST 1 T, STk SIHHl oh
SR T 3TU&T 3eh STURT STa TRATIST
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FI G ok SMUR W Y AT ST
gfaersHe Bl 21 o: Uh % ghE Hd’
(Mole) &t i Tg| frelt wdisfisr (T,
310], ATIA TUST HUT) o Teh WA H AR
® 9T T T S UM H ITH WA e
fUaeh Seq|M o SeR el @l

foret e oF TH A H O (ORET,
AU Ul HEA) w1 Hew fEd e e
9@ o 6.022 x 102 B B 98 HH
et fafer @ i feman T B1 gHeR! STERTE
frerisr st MMMl e wed & fodh
N, @ f&fia #% € 98 W st dtes
Qq"]?ﬁ?:ﬁ 3Tl'_>ﬁ"T|§3[ (Amedeo Avogadro) o G
o @ ™ e
1 A (fordlt U=1ed &) = 6.022 x 1022 TE& |,

S 1 TS = 12

1 79 = 144

TTafy Aol Tk W 9 Hetud €, T <o
T YH K1 GO § ER Tk 3R o 2| o
7e ® fr et fafsre qqdf & wk O o
geqH ff=a g 2

fore) qerel & TH HIA HT THAN SHHh
T THTY] TF 3] FATH (UH H) o SR
B 21 Tt I B W] SEE, 39 ae
o I I THI] FHEH THE (u) H T&H
w3 &1 foRE e o TATET % T Ao
A fSTEeh! Aol Seq9H ed €, 86 St
HE&AHE AH I T 9 W SHE Hhlu d
g ¥ ARG T BT AR o AR §&HH
1 UH TAT] AT ot hed 2| Seretoned-
BRI YA w1 TA|M =1u Eldl 81 37d:
BIESISH 1 UMM TATY] SHAH = 1 g B
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1u TESSH | ohad 1 BIEgreT I Bl
? U1 | g oS W I 1 Hiel WA B
&1 1l SHH 6.022 x 102 BTZEISH o T
Bl
T YR, 16 u TS H had | STadisH
T B B STA: 16 g ST W SHeh
1 Aie 9] SR ST S9H 6.022 x 1028
SIS o TXATY] S|

fRdT 379 oF UM ST0] THAM 3Tefal HieR
ST i U i o foTT g9 STeh GEATHH
A S Gk ST0] SeAWH o SRIe el €, i
ST 1 TE Wd Bl W e THE Hlu D
¢ ufafda s gl

I S foF BW URd & S (H,0)
o 1] FHM 1 UNhe T b & T
T 18 u Bl 81 7T ¥ eH 78 Wi Bl € R
18 u ST W STe1 &1 Shefed Ueh 37T] BIal 2|
18 g5 § Wt o | Tiel 319 B 1 Mg
STH 6.022 x 1029 & 1] B B

R i Afafsmenstt Sl Ha w6
fou oA WS Suen i WEmeH i
AEAHA Bt &, TR foau 3= godHl i
TE H Hemsl oh WY Hefid I gsdl ¢l
SOh! 7 TR § % ®

1 H[Ed = 6.022 x 102
= UM HYU& AN

3Td: WAl o IRehed i shls Al g8l

T1 1896 H faceed siedles (Wilhelm
Ostwald) 7 T 315 G&aifad femam on S T
AT 31 Wl (Moles) H 55ca= Bidl © TSreent
a1 BT ® &/ (heap or pile)| TRt gred
RIS STUET T[Sl o @X oF &9 H foaER
fheal S Hehal B T 1967 § HiA IHE
WHHR X A T, S WAV TS SR

Jeq GeA &I fefud & %1 Terdd 3 €|

AT TF 370
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33g0T 3.3
1. Tr=fafas § g &1 9= &1 9
HIfST
(i) 52 g BT EEE 9 A I
HISY)

(i) 12.044 x 1023 EifcTad WIS i

T& (FUT ki & W HiA U

HISY)
FIGH
el 1 9= = n
e T gemm = m
HeR ST = M
fu T wun w gEn = N
Ul i SENME & = N
(i) He T AT
KSIHT = 4u
He EARR RS EY
KAHHA = 4g
37d: A i T
T e e
T HeR FEEH
(i) B9 Sd € T -
1 °id = 6.022 x 1023
el &1 GE
_ f@ o %o w1 "en
- SIS H&
a N 12.044 x10%
N, 6.022x10*

ISTEIOT 3.4 FAfAREd SaH Ml ol IR

HIFST :
(i) 0.5 T N, 74 (319 & WA d
RSIHM)
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(if) 0.5 HII N W9 (TXHT] o HieA
Y T )

(ifi) 3.011 x 10% N TTH[ST H1 FE&N
(T 9 SM)

(iv) 6.022 X 102 N, 33T &I HeA
(T | $IM)

(i) THM = Aok SFHE X Aiell i
e
m M n 28 0.5 14¢g

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

(iii) T T & n

feu g ol e . N
STETIS F& N

_3.011x10%

© 6.022x10%

0

3.011x10*
6.022 x10*

=14x05=7¢g

m M n 14

n=—
0

(iv)

6.022 x10%
6.022 x10%

N

m M 28

0

=28x1=28 g

(iii) 0.1 Fe 1A A (W T /e
q ge)

6.022 10%

sl& =18

N 12.044 10%

(ii) ST &1 wEA

:ﬁmﬁ;mmﬂx S

m
SRS T TLAY] THHE = 16 u
. SIS 3TU[etl 1 HIeR FHH
=16x2=32g¢g

N 2
32

N 1.5055 10%
=1.51x10%

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

=6.022 x 1022

6.022 10%

o~ o~

30T 3.5 Fefafed g
e H1 YReha hifeg :
() 46 g fcam Y] (F=FE o
He&)
(i) 8 g FRITSH 3T (FHM 9 T
i He&A)

4 N i
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1. a7 #ET W®AST & TEH HiA B
G 12 &l e & Tah TAHY
&1 FSTHTT FIT BhIT?

feq 4 sifye Wy g ;100 g
GifsaH 379781 100 g @87 (Fe)? (Na
T WY FH = 23 u, Fe & T
SFHIT= 56 1)
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frdt off srfafemen o, aifyerRenl iR SRl o SoAmMl o1 A
AT il 81 98 SoAWH o G0 1 19 a2
T s THEfE A | d ghen sedHl o fAfvea e o
foremm e €, 38 ffvea U &1 faw wed 2

q 1 GeHTH KU WA TN &, S WA €9 U TE ©
Fehal B a1 SHeh gt Trafen ot @ weiia s 2

0], TRt q st AfTeh 1 98 FeHdH 0T BT € S A
emstl ® W W Ghdl €1 I8 usied o gt Tt 1 gefiia
HI

et 2Aifirer o1 TEEt g 9% gl Geedw qal adr Ham
T ared Wl el o TS i e i e 2

TRATET HT 9€ G S 3MFH FT TRe HIER Hdl 8, SH TERANR
3T #ed ¢l 39 SR T (v=d 39 2 2l

aTfoess AT & TE@EMS G TS dcd hl GAShdl gRI
fauifa & 2

arafer ARl o, Tieh TP & W eSS HeAa gr Aifien
o TEETE G T B g

St f=-f= qcll oF W o FeAHHl i qe U %
feTT HTder TRATY] S| Thet 1 STANT hid &1 Shis- 12 THEfh
(3MEHIET) o TR 1 | e 12 Ffde fepan wman 21 e
gt Tl o TLATI[S] h1 WU FSHHAA hle- 12 THY] & FHHH
& Y A B WK L &

6.022 x 102 @Sl feeris € 5 fF 12 ¢ & faemm wEq-12
o TEET w HE 2l

Aiet arel 1 e AN fTEH SO Sl W (YT, ST, ST
A1 A THE TAMS) HEA-12 o Sk 12 g H Fo=MM wAmgst o
TR B

1o o Wk Hict AUET 1 SAWH ST He’ AT Hecldl &
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T

1. 0.24 g I Td SR o ATk o 794 o faweioor gr1 =7
T T TR SEH 0.096 g IR T 0.144 ¢ SRS B1 S Afin
oF fdqerd Heed 1 ORIcHS ©9 H GRehad hifsa|

2. 3.0 g HEA 8.00 g IS H ST 11.00 g FHIeH SEATFIARE
fffa =dt B1 ST 3.00 g HTET 1 50.00 g TS | Srdd
fohae UM Ta SEATFAES &1 HI0T M7 3T9ehT ST TS
HarsH o fea fram w s gim?

TEIHIIh 3T I B €7 SaRe sy

4. Trefafea o ot g3 fafag .

(@ HEEE TR
) Hfcaem FaREe

() W e

d) UgEFEE RIRES

)
N~ X
(e) ©hfcHaIH HIEMS

5. Trefafad Afier o foeam a1 9

(@) I g3l ol
(b) TESNA FMHES

(c) dfehTT 9=8s (WM are |ien)
(d) TfET Hethe
6. frfafaa et & AR soa™ 1 9iehad wifea:
(a) TS, C,H,
(b) TEHI 3], S,
(c) THITHRH 1], P, (BIEHRH HT WA FHHM = 31)
(d) BRSNS 7, HCI
(e) Efg 31, HNO,
7. 9= %1 SoAE = B
(a) 1A TEESH AT

(b) 4 A UG WA (CGHMEE T TEN] SHEA = 27)?
(c) 10 Wid @ifedd HehREe (Na,SO,)?
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8. i | gRafdd wifse:
(a) 12 g SadSH Y
(b) 20 g S
(c) 22 g FEA SRATTARS

9. =1 %1 T¥HE = BIW:
(a) 0.2 Hd AeRdTST TTHT]?
(b) 0.5 T S ]2
10. 16 g 39 HeHL H T (S h AU i H&A 1 IReher HifS)
11. 0.051 g Uqfufm sfiEe (AL,0,) W TqfUfd oM =1 dem
T IR HIfST|
(WaFd: Tordl 3199 1 g0 3a1 & 2 & o ff 36t aa
o TRATY] T FHA Bl ¢ UGAEE 1 9] SS9 = 27 u 7))

g forareraa

(AN

T fae & fau & @a afar

SEEIOT 1 : <l oh Hohdl Td HANSehdlel o o TeT- STl el o
Td Y| gieh fomneff <1 aer o Tl &l EH | T
Yohd I 9T o U hl AT B H AT TR FaATSTh]
I AT oh U hi AT B H SAifSrTl Hohdl i &AM o
T@ﬁ@mﬁwma?ﬁﬁm(criss—
cross) (fad=) Wzﬁ'ﬁ'@ngml

SEEAOT 2 ;. GF foad &1 U Gl Aigd: ol & $q U i faed
9 et el off 1 =, ofifsw) S fe o o feemn
TN ®, 9 H HASHd & HER S TgE H @
SfSTEl o o9 Th YR oF 3TEF &l TR TR o
APl H MR G o Gehd &

Sy :

Na* SO PO
1 LI 1 T
Hifeaw qethe o ¥A oh fau:

2 Gifedd Al Fl T Hehe I W LU 37d: G5 Na,SO, B
3T 319 HIWT : Hifead ®wiehe &1 g7 fafan
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FAF 3 H TH UG Ioh © Toh T=ied, wATOpe
AR v W fgest =9 21 fafa= whR &
weredl 1 SAfe 37 TRAIE % HROT Bl
8 9 79 € 31 U9 Sea1 @ T ;) feelt
T @ &1 TE0] TR T@ oh TS |
=1 i erar 82 SR (i) FN WA Ak |
sfaqea B ®, S o seed 3 wfqafed
fRar o =1 WATET & iR Bl 3T Uk
ft foemH B €7 39 oA ¥ ' 39 W
1 I FHAT TH STIUATIR HOT IR TR
o faf=1 YR o Aieal & aR ¥ 92, g
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Siie o Hifeieh 3ohTs

(The Fundamental Unit of Life)
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8.1 Tifa T 9UA

B fdt ag =+ feafa &1, & few fag
fauifid #=, =9 ®W § e, 70 W T
IR0 o g GHe| Al feRdr i § uew
Thd 109 RYE W 2 km SR &0 ¥ 1 T
whot i feerfa 1 3o LM & |me fAuifa
foran 21 39 SSEw H Yoe wyE fdy fog 2l
7 g T fageti &1 oft oot glasrgar
=T T Hehd & gHfaT ferdt asg @ feafa
%! S ok fore 39 Tk e fog ot sTawaendl
B €, S8 gt fag et o 2l

8.1.1 §{eT {Eg nfq

Tfq 1 Fed HURO TR WA W@ i 2|
TH g9 Ygdl UHh ST o 5N W R
AT HIE BT | his o] Ol (& 99
R TfEE #1 9% 1o i f§g ‘o’ @ Ry
w7, @ fdw fag @ s 9@ ®
(o= 8.1)1 #r & f9=-fo=1 &off 5 A, B
AR ¢ I w el = weiid w=d 2
Ted I8 C 3R B ¥ ToRdl & de1 A W It
21 3T Y € U 9¥ R diedt € 3R B
¥ ToRd gT C a5 TEd B

IE] o g I HI T FeA T OA + AC
2, @17, 60 km + 35 km = 95 km| I€ &
o gRI 79 &1 T 30 21 R aeg ) 0 A
fauifa =@ o fou g0 ohae g °9H &1

Tshal gt €, 7 fo i ) ke = 52
wd el B ¥, 9 haa 3 e S
M g ek foran ST "eha 2| TRt wifqes
YT T AT M SHHT YRATT 3| 39 ST
o G N A I o URfve fufa o @
STt Afa fearfa ¢ 9% 1 30 A0 L Ford
22 78 g 3T, A ¥ TORd gL O W C T
o foeTa 1 SiehTd | <M %] 1 YRI9H
7 sifqq fetfa o &= 1 =Faq 30 &1 9%
1 faeemmm wed 2

1 T &1 aRATT 9% o R a9 i
T T oF aeR e Gehat 82 fo 8.1 # fRu
T 3T i &l O § A Toh %] &1 A ok
faw @ 1 T T 60 km T qo fowend =
fRETT ff 60 km B1 O ¥ A T A: B T
T o SR T HT T T = 60 km + 25 km
= 85 km, Safch fo€eMqd 1 9RATT 35 km
B i forema &1 afEmoT (35 km) @
T TS U (85 k) oF e A&l BEMI TA:
B0 3@ for nfa o SR faremo w1 aftmmn
I (0) B Hehdl © W 99 H T 4 A
Tl it At g1 wH o € R o i
gL YA O Tk Wl €, df U ferfa @i
aifeqw feafa s o fioet St €1 o1a: foerem
I B T 39 A § 7 K1 T S0 OA +
AO = 60 km + 60 km = 120 km Bl 39 ¥R

\ 4

[
)]
o
=]
[
(9]
[
(]
[\°}
(9]
w
<>
w

40 45 50 55 60 km

fer 8.1: 4t TieT @9 7o W nfaqr aeq &1 feerfaar

109

2019-2020




T fafa= «ifass Al — < wd faeemam =1
AN a%g T I A ATk i e w H
qern fSu ¢ 99a H 9% & URfew feafq o
T sifqw feafa 9@ & o fowan ST )

feramerema 8.3

o TH X Thet R T sl T A
SRk dfd IS o Teh i d T HMH
T ST fFIR W g gy W)

o AT G T H T 0 IR fawer &
qfHTor i A |

o T ifer TR o WA | S A AR
22

ferareReTa 8.4

o ToEfed dedl § Th F9 @ g © S
3ok NI 99 1 TE G0 kI YRRd Ha
TH 79 I e Fed &1 Tk R i
YR W T fioeht & SR S gl
sfreriier & ifaq areares iR ey
UIGHishi o ot T SR 1850 km 2l

o IR % GgF THA i Tl ¥ JoveR
qor T feoelt o o= o fowemd o
TRETT i Fd H

1. TF 9% & R S 33 a9 F1 T
FT GHT faeeaT I & GHar 87
3R Bl, a1 3797 IR ! 360 &
RT FHFAT

2. TF [HFM 10 m & g a6l TH
FTHR @a HT T W 40s T TFh
oAl 81 2 minute 20 s & a5
ferarT 3 foreera 1 GRETT 7T B2

3. faeymT & fau (5 4 %14 g8l 87
(@ ¥€ I &l & Thar 2
(b) $THT GRETT a%g & GRT T &1

7% g @ oifrm g
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8.1.2 ThEWM Tfq 31X 1| T

T foh Tk o Tk el dE W oTe ® e
AT 98l 1 9%e H 9% 50 m, SR G&he |
50 m, AR Fhs ¥ 50 m T At ke |
50 m g0 99 w21 3 frafd | o5 w2
The H 50 m T ST T HLA T iR T
U T B g9 g 9 kL 7ol
SHHT A I THEHAH T FEd §1 3@ wWE
F1 T o qEae Biel 24 =ifeul 8 of e
S o ¢ 9N 3@ © o aeqel & gr wHe
T SFHEH SO qF 1 S €1 SEe
o fau, «ffg arch 9% W 31 & &R a1 I
¥ g W T A A A T F TS
IR F

feraraheTa

8.5

o T &Rl AT B I a9 Hefed
sAfenel @l Groft 8.1 H fEan o B

o oM U <@ 3R S Tk oeqgen w1 A
THGAM & A1 STEH
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4 2\
T )
F N T T
= = = b
=1 ?'- ‘
a _ @
i = =
e 4 =4 =
g therd 1 = km/h #

\_140] 143} 135[ 145] 132 130 /

(a)

(b)
faTs.2

o 8.2 # < ™ feafq =1 <@ o7 8.2 (a)
o 3fe g 1 T 143 km/h ©, O G 0
a1ef 227 T 8.2(b) H fEU 7T &= &1 § 21
M A 872

et <t 7 fafvea <0 1 97 FE & fau

STCTT-3TeTT IEIU STl STl qHA S| S99

Tt

Y 3 a9 gad! € df o9 i) agget w1 fa
T 1 L STNT-3TeAT &l Hehall &1 STeT-3TeAT
L g R Y ot T F el €1 9% g
THE GHT H 09 H1 T 30 h ITAR § IH
a&g HI A R R U HI S Gkl BT
T i =1eT el Sl €| =0e 1 Wi Tl
gfg ¥ehe 81 T8 m s o s/ wsiia =t
St €1 =l w1 3 A WA qfd dehs
(cm s1) IR fHamR 9fa =2 (km h')|
] *1 Tfd w FFd FH ok fow 7Y haa
STk U ST TR BT B TS STETTR
T € o owg w1 la FEd w1 stfued
sraenetl | a%qu SHE T H B sHfay
B0 3T aEgel I fa H R H IR S
oA o T H oFdd HId 21 9% H1 S
oM@ IHHh G T HI T FA S R A
HHAEY 9 9 <ol U feRar ST Hehdl B

T HI T FA U
Jiga =T = = -
g Th o] ¢ I H s T F FeA ?
T =T

S

V= — (8.1)

t
3TET 39 IEL0T o g US| Th S 2 h
A 100 km H U T FHAT 21 TUHRT H1Tq
o 50 km/h 81 HR R FHT 50 km/h
H =@ § T8 TG B HE 9Hd 98
O Afys @ S 999 Y %9 9 9
Jeit B

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

99 i 81 9% I ST =
gt

Bl
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%] °h BN 99 hi TE FA g =
16m+16m=32m

foTal T pcd THI=4s+2s=65

szmaﬁnﬁwﬁ

foran & 9w g

32 m

= 6s =5.33m s!

TAfIY %] *1 Si9d =1 5.33 m s @l

8.2.1 faom & e =re

ot ag 1 Tfa T R IR ot s1fer oo
B Gehdl @ 3R BN SHeh! el o HU-HY
o &1 off =Iea *) a8 T S 3T A g
1 R HILAT § IH AT HEl Sl B I,
e ffyea fken o =1t 1 9 wed ) feRdt
% T AT GHE I ST B Gehal 1 T
] &1 =1, a1 e a1 A o6 aRed
o T giEfdd g ehdl 81 9 Tk a&g el
@ o oRerdl g2 |t o @y Tfd e @R,
1 &1 ek TIfd 1 ST o TRATT i e AT
o g K Y Gehd B SHH! UM STEd
=Tl 1 TOMT o THH € el B

IS I%g 1 o TAE €9 ¥ qRafdd sl @I
2, q9 feu U urfaes & ofi sffaw o o
FHepTToTIT Wed ok g 3AEd o e feRa
ST Hehel 2

#Arga 9 =

yRfYes o + 2Afaw o
2

(8.2)

&l v 3T A 7, u IRF9eR o § 9 v g

feraraheTa

8.6

IO M W 99 WY A Thd 9 H ol
g i Aifuu) Aafg o9 9= o 6 smueh
Y@ 9en # iEd =1 4 km/h ?1 @

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

S STEHH H SIKe B¢ B €, @ fasteft
o e SR aRel o TR i T
IR-9R B Fehell €| TEel farselt i =weh
fe@r <t 21 ST F qHA g SIal
o TS 1 a9 deh UgeEdl 2
I Y ol Feh1l, TH T Bl =2
TR o9 oF TEAGIA i U fefeea
e e e =
fostet &t =@ o fhean fag &t O
1 Tehed HifeUl (I § &3 &1 =
346mS'1%I)
NE |
1. 91T TF a7 § 3R FaEul
2. g v 4 et aeg & sitga a7
&1 YRATT 3GFT SFd =1 & S
g2
3. TH WEST & SIS 1 qgal 87
4. w9 9% THGHA T H g & ad
sG] A1 S feErE ggar 87
5. TH FANT & SR, AReFH § T
farrer @1 geat W ug=H d 5 e A
TqT oral 81 gedt W fea @9 g
3G STARGTT HT I FT &7
(fqr e &1 91T = JHRT HI 16T =
3x 10°m s?! )

o1 AT ST | T qe1 o €1 R AR

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

S 2000 km YT i & 3R
IET I T 2400 km TG Hdm
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AR T AN H 8§ h o[ &, @ &R
H1 319d 9l $l kmh! IR ms' ¥
I H

BCl:
FN F N @ &I T8 g0
s =2400 km - 2000 km = 400 km

T T FH H TN FA 9 t=8h
FR FI Gd 9

km 1000m 1h
0 X X

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

13.9m s %I

3T 8.3 T 90 m o areire | et
2l 98 T R ¥ W TR T
W 99 W S @ qel oaE 3T 2
39 SN 98 el 180 m 1 g 1 fire
T 9 K B F hl AT = 3N

3 Ed a7 1 Fd HIT
RIS
T R 1 e § 9@ & T g g0
180 m 2|
1 foe § w1 1 feRemdT = 0m
T HI T A
e =l = fePn TN A T
180m=180mxlmin
=lmin 1min 60s
=3 ms!
IELIEE

Ared AT =

fotan = pel FHY

=0m s

3Td: S FI T TMA3m s B IR
AT A0 m s B

8.3 9T H URadT &t X

forel o] &1 THUAH W @A 1d &
ANE, AT % G 9 FEd @®a R o™
sEee | forelt off 9uAiael | 9% o o |
e = 21 Tt ormE fa | o g
& Wy uRafdd g 21 gHer 7 fafee
ol R e fafy= fogett | f=-fa= g
21 38 YR, fopdt off Tmaatret W o & o
H fterd 3= T S ?1 9 o1 e 9% ok
a1 o uRedT Sl e H Fehd B2

W TWE & YA A SW A * fow gH
TH 4 Hifas I ©ROT F SR H A
B, S fF T og o ufq TR wHA | o9
ke *1 AT 2

371, T =

ot = wu

I Teh g T 7 YRIWe o uw H t G
T SEeRt p B Sl §, o ol = R

a:

. (8.3)

39 TR 1 T ! a7 el Sl B
Ife o, v w1 foen ° ® 9 W eAREs
foran < € qen afk =re o o fawdq feen o
2 39 SRUICHe T STl 81 0T &1 Jieh
m s 2l

I Tk g Wil W H werdt @ @R
ST N THF THARS § 99 €9 9 w24l
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1 Sl €, A O oh @Ol i THEHM U]
el Sl &1 Tdsl ®9 § IR & wh a5 &1
Tfq THEEH @ia a1 SR B SHA
3R, Teh o] STGHH ©R01 § =l Fehell € AR
ST O AN ®9 § agaidl ¢ a0l oh
foq, afs T &R il 988 W ¥ Y
A UIaUe H STEHH X 9 9Tl i grRaEfad
FId T, T9 FHE SN ¢ o FR STEAR <ol
o | a2l

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

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

o T MY FW I YAF YHR Hi A o
T T-TF ST € Fahd 7

IEEYOT 8.4 formEen & g STat
qiEfhd &1 FaH PE w2 AR
30sd 6m s 1 AT G HLT Bl
o€ 39 YN U 9 ol ¢ foF amsfea
FT AT WA 55 H FH B 4m s
B St 21 g feufae o wefea &
TOT i TN HR

G N
el ferfi )
EERED a"T, u=0;
aT'ﬁmém, v=6ms’;
HHY, t=30s.
TR (8.3), H,

114

w, v 3R ¢t F1 fE gon 7F e g T
TR § W W,

(Gm s’ -0m s_l)
30s

a:

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

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

(4m s —-6m s_l)
5s

qd, a =

=-0.4ms>2.
TEfhcl o1 R0l Ueell f&afd § 0.2 m s2

& ?’:ﬁ'{aﬁ'ﬁﬁlﬂ'ﬁfﬁ—O.O4mS‘2 2

. 377 Tl g% & aR 4 &9 e’ 5,
. (i) 98 THGHA &R0 9 Tfd 7 87
q (ii) 98 SGEH @R 9 T g 87
2. TH TG H NI 5s F8 kmh! @
we#Y 60 km h' & Srdl 81 a9 #
@R T BTl
3. TH ISt ©VH q T IRY Hdt
& 3R THGHN R & G =i g
10 ff2 4 40 km h' &1 96T 91
Xl &1 $HHT &0 FId BT

8.4 Tfq T UMW U9t

FE FAR o IR H A AR GaHTsh
fafs o e g7 wERia &t S G 2l
3T & fou, et we feadia forere
o TR0 | fREr 3 g ek 3R H AT
M H W R G SRR IR TH 9
femmn s g1 & fom e o | ver ©

faar
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for TR O W W kI TG g O
o sk G 61 B A fohan s )

fordt a%g &+t Tfa &1 WA F fau, TH
W W% 1 STEgdehdl el ¢l 39 fefa o
W ww et s difae e w sk
! 9iaT & S8 T A A w1 5Hd v, o
qHY 4T

8.4.1 TH-wHA W

g o Wiy fhdr awg @1 Refa e =
T GfaureHs THMET ST S0-999 T
SN = fohan S ehat €1 3@ WH H TEA
F k-3 IR T F y-31e W TEfAa faman
ST ®1 SA-THT M ki fafa= srawens §
TRt fohan S Gehal € S o] THTHH =1
T I 9 ¥ 9 W7, fowmewen # ©
Bl

y

o 20 40 60
I (min)

for78.3: THTAH w7 & TaAEM fRdl g% @i
T-g99 TH

B A ® T <9 1E a5 99H 0 g9
G | 99 Al €, 79 Heh] HIel ThEHH
T 71 ST: 9% o W 99 w1 T I, fow
T THT & GEEIRT it 81 39 TR THEHH
=Tl o fole, ¥FF oF W19 T H T8 U HI
% Toh W @ & s fe fo 83 o

Tt

W[ €1 W HT OB 9N TE <9l © R
T, THEAA R G 98 W 71 AR A9 y-A
R faemds =1 9REmT, 7@ *i T T o e
o €, 3T THHTH I o T W THGHA
AT I HT o TR F HR T

TH U-999 W 1 TAN a5 h1 =@
A FH o fAU w Thd &1 UE FA
fo, o1 8.3 ¥ XU T gt 999 W oF A
AB & @l fo§ A ¥ x-378 & AMRR Th
@l q1 f9g B 9 y-3787 oF AN T @
@i 3 g @ fag ¢ W e & e
ABC oAl 21 31| W% W, AC FHATIIA
(t,—t,) & 9o 8, 5@k BC § (s,-s,)
1 I T TH WMH T 3@ ohd ¢ R 95 A
4 B fog @ SH H (t,-t,) T4 (s,-5,)
T T Fd B o1 a% H I T YRR
Y oI 1 S Hedl e

v= : (8.4)

B9 @Ra T o fag +ff 3h-999 o
Fifehd T Thd &1 GRUM 8.2 Tk %I o gN

2 s o THIAGUA § TF HT T8 RAT Hl URRT
F 2
T i T g0
T (s) T (m)

2 1

4 4

6 9

8 16

10 25

12 36
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o d x
Y 2 4 6 8 10 12
a1 (s)

T 8.4: 3r9aH =T 4 faqrT fHEt &R &7
[I-9H7T T

FR HI T o foaw g-w7a TH = 8.4
o gwiten e 21 e < fm 39 WE AT STpfa
fot 8.3 # fRu T Wl @ = B1 3w Ww Y
Tepid THF o W HR R a9 i T A I
NG ey <eridr 81 38 YR, fos 8.4 o
e e W STEEE = i e il B

\

8.4.2 A-9HT UTH

Teh W T H el W o o o o §HY ok
Y IR I IN-THT WE G SIMA ST

y

50
— 40 =
<
g 30
&
(g 20
10
=] ¢, t
1 1 p'e
1 2 3 4
13 (h)
o7 8.5: THEHE T7 G UaHE fEAT FR @7
FT-THT TFH
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Hendl €1 39 W H, T8 i 1378 T 3 a7
HT y-3e] R 9 @ 21 AR T THAAA
o 9§ TGHH ©, 9 9T o Y oN-g9T WH
F SR | g aiadd €t g (st 8.5) |
T x-3181 o FHMIR Uk el @ gl faa
8.5 |, U &R Sl fF 40 km h™! & THTAN
I W MG W W R, F A GHA-UTH
<9I T R

B WMd € foF ThEEH a9 @ wd W@
fordt &g o o7 qA 999 o PHEA 9
fereemo T fopan S €1 S-TEA W q
T 3 o gN U0 T e fawemd o
YFEATOT o SRIER el 2

fod 8.5 @ ¢ R ¢ W % o9 FR FW
T <l TS U Rl S HA o TIq WA ¢ A ¢
o W foged ¥ % R &« @il 40 kmh' o
T &I HEE AC M BD IR THA (t,-t,)
AaE AB ¥ wefRid faman e 7

THAT 999 (t,~t,) H %R gR qF H1 T
T *I W IR = fFA S g €,

s = ACXCD

= [(40 km hY) x (t,~ t) h]
= 40 (t,~ t) km

= ¥4 ABDC &1 &A%
(fo 8.5 & BfRa)

F-THT WH o R TH THEAH €9 §
wa T 1 e1eEE ot R HWehd B A o
foF Wk R o S5 I Sied o T €9 qrf
T Sl Sl g1 A’ TR St o @i o
931 Tk Al AR 5 s b oK HR H
Tfig ey &1 wedi® odl ©1 hR 1 AT
fafy= 999 W ms” 9 km h™' ¥ EROT 8.3
o wefsfa feman e 21

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

g fegfa § #R &1 0 & fow gwg-am
o ot 8.6 W wefdia fran W B WMw wY
Yo o€ sl © foh THE SoEiaae § o o
R 9 9 9 B 81 96 TR G4 THEHH
@afd i o fore - e die W gl

y

60 T2
Y4
50 e
g

~ 40 y.d
:

30
N— ’,
F )

20 N

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

forT 8.5: THGHA @Ra Tfd @ TfaHE G FR
HT IT-THT WH

3T %R o 5 79 1 T8 T4 Dl S T-F8A
UM% § WS 6 Fehd &1 AT-F0 U 61
e XU T ISl § SR §RI 99
TE it (foren= & 9ftror) i s g1 af
HR THEEH a7 9 fd L, dF T (7 8.6)
T T T & ABCD §RI T i T8 g4 ol
T9In Q| <k R S ST T IRATT @Rl

Tt

o HROT IREfdd 8 @I 2, 37d: FR o g
H T U s, a-wET WE (Fox 8.6) H
YERd &% ABCDE §N =& @1 S|
s = ABCDE &1 &9%hd
= 3719 ABCD 1 &5%d + f19S ADE
F &THA

1
= AB X BC + E(ADXDE)

A AR T &t fufa § dn-wmg
T ferelt ot eTrRfd w1 & Fehal

o1 8.7(a) S-HHT W I W €, S
o T g o T 1 weiRia wea €, fode
N Y o HIY Sedl 2| Sdfk fau 8.7(b) §
forelt a%g o a7 | 19U URed i aT-F8
I g <9En T 2

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

0 4 8 10 14 16 20

A (s)
(b)

ferT 8.7: 3798 @Ra fd & TaEH TH a&g &
AT-THg qH

ferarehema 8.9

o TH H & A fafi= B9l AB IR C R
ST 3R TR T & THT Td WIF A
Y =9FA BY C I 0 TR 8.4 HY TE R
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AU 8.4: @I A ¥ B 9T C Al o4
QAT 2 & AN o WA i | foelt T % T 7 S T

<hl AT & [0 gHI-58 WH F GF
gidt 87

2. T4t axq &1 7fq & fawg d sm9 =1
*E Ghd &, g 0-999 TE
U 3787 & GHMIR T GXeT 3@ &7

A 0 08:00 08:15 3. frdt aeg #t Wfq F fawg 7 ey
B 120 11:15 11:30 I T Ghd &, [SqH wA-GHT
C 180 13:00 13:15 % GHT 3 & GEHFIR TH T
@ 87
o T W fF fF=l I RIA o 9 3T &I 4. -9 TF F A9 F &5 § T
T THETH © q 39 ER W A-994 ' T afer T g &2
TH Wi qe THh! A L '
[ERICacI) 8.10 g5 W fafer & T o TWERTOT

: T%ﬁtﬁgﬁg@ﬁﬁ ;sti A IS o et Y@ § THEHH @R ¥ Herdt €
W R HA § TH TH E A W W E @ w fafead g § el % gm
P i wéﬁéﬂﬂﬁré?‘cﬁmwawéﬁgmmaﬁ
¥ RO 8.5 3 S & BN STCRT-TEAT T g W Hey T e He ®, T wif o
o # qd H T g R qwld RS WHIHOl o AW 9 ST S @1 gl & fow,

T H MG H U E AW o ymR B dH Sl w T age
T WH WY au SR FHi =

=u+at 8.5

ARt 8.5: fFIsT 3iiT Trfer grT st voere (8.5
. . s =ut+% at? (8.6)

ATSfehel UT 3TCNT-3TeWT HH H , o 67
as =v—-u .

T

el u o] 1 IRFYE A € S % ¢ g ok
ol ThOHM @0 o § Fadl §, v 3ifag a7
7T ¢ U9 H 9% o N qF HI T 0 s
21 GHRTT (8.5) o7 TS 99T H HaY ¥
SHED et o 0 FHA T A FHRO (8.6) HHA o Terfq o

8:05 am i 0.8 sTe Gee e LAl &1 WHI (8.7) S TR
:zi: E ;:2 ;2 a7 ud fefa & A= FaH o F g, i
8:20 am 3.6 3.0 W (8.5) T (8.6) § t‘aﬁ 1%@?[‘6!7{
SOF v _ s T R ST HeRal ©1 59 < GHIROT B

i fafa 9 o e e s oweRar 71
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8.5.1 AT-HUY Hael oh W WHieRtur

HIE a5 SN fF THEAE @O o Y FeAdt
2, SUP N-GHI UWH h1 o, o° ok ==
8.8 W wefvia € (fot 8.6 o wHeper, fopq ota
u=0)I 39 WH 9 37 3@ Thd & foh g
1 IRFR 97 u B (65 A W) IR 7% ¢ 7
o dea? v (95 B W) B ST 81 o, ThEHH
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TR O §, et gy 7ot T R STereen
H ufadt &1 foly #=dt €1 onens ® 9 Ao

SE-UH I G&H Tllcieh HSt shl AT
I Ik @iy SRR i Teh ik

fordt a%g oF forrmeen o w4 o1 99 a9 9
e @A 1 Y9t Hi g wed Bl IR

‘=l TSR Tefiferdt 3 =gH W uErE,
BR-BI Faari T foctert a7 AeRRErm qen

T TAT T F EE

R0 € fF Tfd o Ted M o Sed @
fram ot wed F)
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et TreX ME | A FI G B A
3TMEl HT A e o EH FR B S
Tehd! 7 Hie o WY g9 99 a% formreeen |
T©d € S e foh WUTE! 1 Ushl o foId sieh
9 TS WU S ST SIF W et o 91 e
off formmeen & o W €, W AR YR
SIec o RO Tl TR H g 9 WA hi
yafa @l 81 STEMe sieh o+ W G o 3
o U9 Y THTRT BH A o B Hehd &1 3
TE ! AT ¥ a= o folu gean dee &
STINT fepan Srar &1 3 G e THR SR o
F1 Tfa H i w B TR faudia ergvE
BY q Bl € 5 89 i 99 § @S B ® TS
e o 3T 9 gedl €1 39 frefd o en
TS 1 AR PFH I &) T AT e T,
Fiifch e 99 °F =M T H 3 W o
AN W, S A 59 & WY o Wk H el
g, g o o S ¥ W IR 1 S A
ST o N1 39 T 1 foRi e 2

59 s AR g T o e fhdt
dew A W Hedt T d e TH AR FHA
o €1 38 ot Sigw & M 9 omwen W
TRl T TR IRR ST Th WA i i
S ST AT FEdl 81 Se Hiel R HI fem
H T o AT 35 g U STHdfod &
M Sl ® e BH 319 YN o g b
HROT e W T 3 g I &

T o] a9 a% STl faummeren | &
el ek foh SH W IS STEdfed ol e @ @)
o fre1 wifafafy grr weffa fran < @ 21

feramerema 9.1

o o 9.6 d VT ATER TH & W& &I
YT T TMfAl FI TH & FW Th WH
2 =)
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o T AT (A EERL) H AU S
Y e 9 &fqs wieet 2R 2l 1 el
T et M W TFHARU AT 3 M
i JaT el § Cehd ® a3 S
fof haar = el MEr & S 9 @l
Y 9Tet A B A= aTelt Mel ok 9l o
S o 9% Y9 AT 3T g o ROl
weeq e o = &) iR R’ S #)

po v

forT 9.6: fdt dig afd &1 @ & W (a
TEF) T 2HT X e & gag J4
areit et g @4 9 aieY a8l

feramrercTa 9.2

o WG H TH Wel fed & SR T we
qeT T I G

o 3@ f9F 9.7 H TWW $TER T o IWN
T 9 1 Ueh Faent W) I 1 Sffera
Y g afas g <

o oY i fop ww e fawe S © qen
ToahT T SIS o Rl A & IR
firere ® iR wman @1 ¢ gEfae e ©
Fifh T ok g o Ag ot et ST
feRrHTEReN 1 ST W@ e 2

. \\\
7\)51;_:‘ pii Vs e D

<
Y/ \pl =
ef ‘.e/

farT 9.7: 377cll @ T & T &1 FeHT 37 W U4 &
TR @ fqasr 9 #1 3R firerg 4 R
ST Bl

= RIETGIL 9.3

o UM W W firem fedr 2 W fEm)
o T B TY W TheHL S Ot 9 B
ek, A SMEU
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« B9 2@d ¢ fo e oes s ¢ el
I DAk S €, i ?
I 9 376 TS TR =i H Y & WH o
feTu @ren =R o1 21 87 ST ekl o i
M W, @ 1 Wil 9 Bl TR F eha 2

9.3 WS q9gT THAH

1eft qoF fEu Teft st SR nfafaf=t @ wma
BT © foh e o STt T W stewen H
TR 1 oY w71 AR o8 formerEen |
B A TR, 9% ST el STl ! ST
T AR B 9% 1 T8 U ST Secd
FHEA 21 1 qft SRgetl 1 e qHH el
22 €W WA ¢ fop Q&I § R oo i LRl
A I YU Wil T hl HFRT AT ST
gil B1 IE YhR W Ueh FIecl hi foheh o
g @ 9% R =l It § ik SR g9 Sa &
I 9 fordt 30 & 9T TR W R o,
& ghal € 5 o fogs st & @ e ®
for tE e w9 B9 81 e o S| fsRamehed
9.2 H &H U™ T ok ook o WM W AR
Y SeIHM o THeeh o1 T4 id € o &9 U
g for s fopen &1 & A & #9 9 &
Ol Bt € Teh SANTES! bl =AM oh
oAU fSia ot 1 STEeaehal Bt &, 31 e
g et TSt W TR e @ 39eht 7ifd |
7 o e IREdH SR Fifch SANTE! i gl
o Yermet erot g o % ufieds =red 81 3|
ThR BH e Hhd & fF W w1 Sgd
SAME! o otfuer B TEE W ? fe oW
TS T e Ak Bl {1 AR ®9 4,
fhell a%g 1 SIS STeh SIHM 9 |91 Sl
B o7d: B9 e IR FUH &I 1 ®9 |
IR Y Hehd e

fordl «ft % 1 STgca IHHT 98 Urehfdeh 70T
2, W STkl forr =1 Tifd Y sreren o e

T TAT T F EE

#1 foliy wear 81 39 YRR fRdl o%g
S ek Sigedl i AT @

1. 5 4 fge sigcd sifie 8: (@) T
W F1 75 UF 3G MHER FT UeeR,
(b) TF TEfFA TF TH Jemed,
(©) U9 99 &1 Th o] T TH
T9d BT gt

2. 4 3T 7T 3770 H 7S BT T R
IR §eerdl 8, ST @ 9919 e
“TedicT BT TF fEenst s W fFh
TR 715 T 79T 219 % IR faeret
& U9 Tgal &1 SET et 39 s
& foheh ST e &1 3IR Yga 7
YArE Fal B fauelt 3 %1 Mot
g &t Thear @ R U g &
fRaeTret ®1 3R feher el &1
SHeh T &1 39 FRF Fl 9 T8=T L
ST Yk e | el Yg il 8l

3. f&dl 95 &1 v #i digar 9 feer
W Fo gfad Fg St 81 7

4. 59 FIE UGPicT a9 FEEF Ghdl &
5§ feRmTaRer @ e gidt & ar

9.4 Tfq oAt Tgaa f=m

g 1 guE TEm ug adar @ fR Se Wi
ITEqfera el 5o fordl og R % e €
A ok a7 | qRade el © steifq o
W I €1 3T BH 3EW TR fRe o @
RO 3 W SR T ol W oy e e 2
U1 Y T Hl W HY AU B AL PO
fep eudl 1 1eEEE Y| Sea-2f e e
% INF AR e fRe faerdt % v @
THAA €, A 9% IEE TEl el A 9 e
T fhore &t i frdt fF & TH F a”
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S8 IFA FR GHdl 2| Fgh & R wE
ﬁWTET@$ﬁ§%W?ﬁ€@IW§5rn§

Tfq w1 fgdta from =g oara = fo foret
%] o o H qREdd i & 3H W A Tl

St 0 a9 e §U 2o 9 TR, TR o
TS fordl =Afda &1 g 1 HRO 59 Fehdl
Bl T B FoAUH 1 9% S Tl hl SR
S ¥ g AT W B W @ 9% ot R
iR 1 e 1 HRON o Fehell &1 SHH Tl
<ol 8 o ovg o N S qWE o] o
MM TE o R R e 31 g gehR A
ferelt areq h! aifta feman S @, @t eferes o
g i oh for 3ifues 9a &l efavEeRal
gt 31 TR I H, T e Ghd § TR o5
o THHM TE o | Hafid T Heeyqul i
g §1 T ATk 38 RN R =T W
foram e fordt o 1 HolTT p 3Gk SHHE m
3R T » o OFHE W IRAE fRan S 2
p =mv 9.1)

o ® aftmmr iR feen S g &1 sHent
feon =t =it &, S0 AT vH! B 1 GO
SI 9 fhamm-Hevdshe (kg m s )&
B dfer Foreht srEqferd ot o AN @ 39 o
& o ¥ URdad BT §, SEfAT TE el S
bl € for =1 & Ham i ot gfafda s
Teh U 379% o 91 H foar o foaw aue
3t Tl Tk R I Gl Heh W 1 m s
T WEH S o Ty erernt e S €, SRR
STk T Wl W i o foIT 7oie 21 9 T
I <) ek U ST Heeh 3 € o 9 U8 Wl
T Bt <ifeh % THT G IR Skl 3 9
FR IH TG W 3 S 21 THY W ¢ TR HR
% G H e oheed o o aftEmr § el
gl 8, dfceh 39 999 § ¢ TSad 999 a% 39
W o oA S gl 3 gg o frend
Rt S Gkl © fob a&g o Fam o gRed
H H o H ael 9 3HE! 39 99T W
e e , e fop gom o ftedH giar 2
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SFgferd =it whi feen H ot o FEfas B €

9.4.1 7fq ok Tgetar fram =it b TTormT

A foh m SEAE &I BE 9% u IRIAH o
T et T § w9 W Rt gHT TR TH
fft=d 96 F &1 @ 39 a&] 61 o v &
ST B dE TEHT URMWeR SR oifqm gem
?ﬂﬂ;@=nmﬁﬁm=nw@ﬁ
g H qferd < p,-p,

<« mx(v-u

°(m><(v—u)
t

T H giEadd &1

9 S T G, Fo X0 mW
Fe kmxt(v—u) 9.2)
= kma (9.3)

Tel al=(v-u) /t] 37 H TRadT o1 X e72fq
RO B k T Afdehar e 81 gomm
3R @01 & SI WS HH: kg 3 m s B
BH 9l W1 | 39 YR od © T Feerer ko
%1 UM Tk & Sl 81 T THE 91 ] SH
G0 % ®9 § g i €, 1 kg SoHH
aTelt fohelt a%g W 1 m s2 o1 @R 3 ]
?, eiq 1 TE 9o = k(1 g x (1 ms?)|
T YHR k K1 0 TH & Sl 21 GHH
(9.3) 9,

F = ma

(9.4)

Il 1 T kgm s €, TH e (STESH
et % 98 W) ff Fed ¥, N 5@
wefeld fhan S 21 fa o fada fram 9@ e
Rl a5 W M Al 9 i A9 &1 fafy
foerdt 21 9t 1 39 O | S 0 qe
%] o FSAHM o UG e feran s 2
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T o fgdta Fam &1 W@ 89 e e
Sfed § g 3Ed € 9 o fhehe T ok
M HSE | &EReTsh i a9 T 9 31 W g
I TIHT THI T H G I 3R Gied @
27 T WK § &PReTR T o O I I HH
Y erfirh E AT 1S9 UK S H HomT
IReR T S A B ST 81 S HRO A T
T 31 W T 1 99 BT W HH TS 81 SN
g oh1 3T UehT AT & dl <iigl i & o7 &H
g T S 9gd A GHF H I Bl B 3T
T o Gam § URed st &R e B, gfere
e AR | AU g oAl B e g
bl € foh faerel =t el & =i @ iy
S % ot HeF W, faenfedl wi HeE A
] R ke e g1 T fEenfeat o e
TH o 9% T o 999 &l 9eM o fau
fopan ST 21 3@ feorfa o om o ufied= 5
%4 Bl ¢ EEl foh hY U 1 U faenet

T & Tk H 9% i Tk Teel i dig < /1
Q e //,/
= /4
=P o
& % - W
> Iz 7
B [N&g N
\ - (SO0 S
= Ve
i e\l
(%1 | N
I e
A —
Y. AN AT
-4 Lo 0
o B NG|
= N B
i =

forT 9.8: fordhe & @l I &9 a9s o 70 e
e o Y 79T gl 1 HR-R WY @i
SR Gt 81

T ok fgedt From o Tfordis g3 [

(9.4)] o 39N 9 TIfq o Yo 99 i Tford
Y F U R ST Eehdl g1 FHIR (9.4) W,

F =ma

T TAT T F EE

(9.5)
d R =mv-mu
AU &1 F=0, @ fhelt off 9990 ¢t W, v=u
T 1ol 7% ¥ % 9% THE O u W ord
Wi At u I 7 oo ot I = el
o] feommeen & & @

IETEIUT 9.1 T 5 kg SHHM Slail o] W
2 s & forw s T a1 SrRd 8 21
IE I F AT Hl 3 m/s F TG W
7 m/s X <1 1 TRMT T & T A
I H AR ZH IA B 5s ok AU
TRITa fopan SQ, a a%q &1 Afaq am
FI BhM?

ﬁaﬁ%:u=3m5‘13ﬁ'{v=7m5‘l,
t=2s 3 m =5 kg

THHIT (9.5) T F = m(lz_”)
qH W W

F=b5kg(7ms!'-3ms!)/2s=10N
HI TN 5s (t=5s) desh dcT o AT
ST © < GHIHOT (9.5) 1 g feraas
| = i fRan S HeRar ©

Ft
v=u+—

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

v=13m s!

IAEN19.2 TohaH 3ifuh o1 i sTaeashal
B 2 kg SEM oTel fRE o&g i
5mS‘2ﬁ§T@ﬁﬁ3Wﬁ'ﬂT4kg
STAM aTel o%] Sl 2m s? Hl L I
aRd L §?
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GHH (9.4) ¥, F=ma
-Q%'Tm1=2kg;a1=5ms*zﬁ95ﬂ
m,=4Kkg; a,=2ms?>
?H UPN,
F,=ma,=2kgx5ms?=10N; dl
F, = ma, =4kgx2ms?>=8N

=F, >F,
3Td: 2 kg STHM &1 9] hl 5 m s2 i
W 9 TRa & d Afues I &I

ATl BN

3BIU79.3 Th FR 108 km/h i Tfd &

o W § SR A% oH ok WIg TE
THH H 45 1 TAT Ol €1 HR T sh
TN SM o6 918 T dTel ol i O
F| HR H AR Aed FA SATH
1000 kg €l

g

HR HT GRIYH AT

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

T HR HT 3fdq AT, v=0m s

FR HT Pl FATH = 1000 kg 9 HR
1 Teh | o1 GHA ¢ = 4 s TAT THIH
(9.5) ¥ S T ATl it FahT iRyt
m( - W/t 2

TH WA I,

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

= -7500 kg m s2 Il -7500 N

HUcHs Tag <ofal ® T o & ga
TR T I MEN i MG & faudia
feon o smuftd 2

3IAEI19.4 5 N 1 Th oA fhdl SHAA

mlﬁlOmS‘zaﬂWéﬂ%WWﬁ
mzaﬁ20 mS‘ZWWéﬁT%IWﬁ
SAE o T W fren fen S, o 3|
1 o G T RO I B

q:

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

qﬁ a,=10m s?

a,=20ms?ddl F=5N

'Y Yhl, m, =5 N/10 m s?2 = 0.50 kg;
BRI

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

S§ FA FEAET i T Y e
S ®,

U SFHTT m = 0.50 kg + 0.25 kg
= 0.75 kg
H QEHAA MW 5 N &t gRI 3ea=
ERIRICINCI
a=F/m=5N/0.75 kg = 6.67 m s

AT (cm/s) —»
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ISRIUT 9.5 Teh dd] Ul W Gielt [ar § 7

W 20 g SFAM HI T HT AT-TEA
e fesr 9.9 # femm B M W
forramereen o @M o faw 991 g0 fam
A T
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20 4
15 4
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B
ﬁ?WFI’ITFWé‘TZO cmS‘I%I'ﬁI\_ﬂa?
B 7T W FUU 9 oW o RO T
H A 10 s § YA & S Tl Aw
F-TT WE TE G @ § T
we ? 6 7T & f9q ©fid 9d
Y TN 2l

v;u

=0Ocms!'-20cms')/10s
=-2cm s?=-0.02 m s?

g W T T S,

F=ma=(20/1000) kg x (- 0.02 m s?)
=-0.0004 N

SRUTeHes g <wiian & T Tig &) Tifa &1
fen < faudia o<1 gr1 =Nl 9 STRITYA
e s 2

U, a=

9.5 Tt ehT ot Trem

wed g TR o FrEEl @ v W e €
HE TIH dA T&] Rl A Dl TN H
IRed Al € 91 39 W ST shi WO i
fafy «ff wra et =1 Tfq oF deR fem R
ITER, 5T Toh o] SH 9% W §el @t €
q9 Ul o5 g I Ugell %] W drefureh
I T S 21 A <A S aRE § gl
T i feen o foadia B 21 st aread
I ¢ T 90 939 7 Y § B 1 T T
Ff T o W FE T e afew
AT TG W HE L | FIAd b
T T Y g9 TS O T A foReh WA ok
%0 o faueht d9 & oot 9 e W[ 2

dfeh 3 T FTd ® H B €1 5 < feriedt
el ol fepean qen wfdferean ot el S
ar for 31 fogm gomd Th-TR 9 9 €,
S R o 9.10 ® <ufrEn T #1 qen B
feer o $ar ¥ o1 ?1 9& qo A ok g
R T 9ot AT ST € 99 79 U © T <Al
qad T & A S9dr €1 erfq g A gN
T B W Yo a1 ol B o 51 Gl A ™
ST T &l o R § 9 € T T i
Teii et feemd wemR fawda &1 5 <Al welt |
T FE T 9o fohan IR T o wfaferan
el 81 3Td: T o g 90 i 30 ThK
ft =1 foran Sran @ Tl ot foram o foru
3t 3Tek A g fauda feem o wfafswan
Bl 21 Tt g srEvg A @ =ifey fR
fpan ok wfafwan oo Wea T STrT-3Ter

T R TH A wE wW L

farT 9.10: forar asm Ffaferar a1 GaH= aor fawia
gid &

o o et fasmm &1 eeen d € &R
Tgeh W T YR & g1 fgda fam o5
STTER 5ok AT Teh ot k1 AR 2]
2, S 3f9eh IR | 01 Sca= Hidl 2l T8
ST 9 8?7 F g YT o9 € S A
Tgeh W M 82 I I 91 gH SH fawm
o o @ fore feen o &w e wed €2 e,
B9 9 gedt i Fde &l o W/ 1S U

39 %A | A faelrgl Th-g@ W 9 ol
g, oua gH € faerel wifed i §1 W

ysal |, frdl T o 1 A &1 Bial

T TAT T F EE

held 1 g ot 3Tveh U T Il & e
faqdra feen o ot @ feeh g9 @ o1
I @gd 2
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TE A SAEvES © T T fean ek
yfafsan 9t 79 H gAen 99E e # e of
I I THGHH URAT o @O IS Tl Y
Hehd| TEl T9feie B iifeh Y a1 STell-
AT SoAUH hT aEget W 1 w2

g 9 Tl SIS i T §, S5 5N
el T M &1 3R T oa el g 2l
ettt a5 W ThaaH g faadia fxen o
T T B3I Sgeh M 1 IR wfaefud
gt ® (fod 9.11)1 &fF a% 1 somm
el oF Sea9H 9 wgd ifee Bl ¢, safe
Sgeh o1 ROT Tl oF @1 § %! A Bl
21 Tk I 5 A G ST Y AR F I
feafa & o, fq o R Fra0 =1 w=iia e
S Hehdll 1 A 3T 1 AR haar € df
T T el fdfshan s/t T i WS i AR

¥erardl & (T 9.12)1

TMell W T el
@Rd 5

/

—

Tk R R

fard 9.11: el R &7 el @Rd 90 T d5 1

ferT 9.12: ifa% & 31 1 3R F5 BT fefad §
19 98 F1 AR Afd B Bl
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ERICacl] 9.4

o T el i UleT Al MY W Tl
#2 S fF fo 9.13 & swifan e )
o SR A Y W Yol A HE 9 7% Q <
9 3% Il H AR gY W Hl FE
o TN & I i thehd o HRO SHH A
T dIcRIfUTeh Siel 1 3T9e hid © 2
o 37T ME! o 9T W FHIE Ghg W@l Gid
g, aifer Sta 9 SHT s Ot R Thek I
MET &1 A H1 Aqe® fHa1 ST Goh|

el

5
XD

3
. §3

%
A

.’Iru}hmm

Al i 1;/
Ly
B
I

’
:

|

!(
|

|

1

faT 9.13

o 379 T Sl I fRUl T M R TS R
< T TH T T i EA M W A
T2l fa & fgdta fam @ 3@ g €,
Fifh TH TRA H IE I T3
WU 3 HAT|
79 e 1 fg@i 7 M 50 cm x 100 cm
SMHR o 12 mm A 18 mm AR wgae |
T WIS UfET TRt &1 S Tehell €1 Thaare
e &l g AifR gEeR Wit {@n o Tifa
T HiST B

9.6 T |ITUT
T fR & oY (] A A den B) o
THAM FA: m, IR m, T, Th & WA
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T e o STemT-STe o hHel: u, 3R wu,
g @ E [ 9.04@] T S W
HIT I Hferd ot i@ TE @1 A
w,> w, 3R I N TH-TH G THAA & S
f& = 9.14(b) ¥ <wifen wn ¥ WA &
TFR HT EAT (T TH HA H IR A, g B W
F,, 9@ T € 9o i€ B, 1% A W F,, 9
Al €1 W R TRt o WIg TR A SR TS
B T 9 HWM: v, 3R v, €, [ 9.14(0) 1

e — B —— B g
F,
TFHL h T8 Fm—>

(a) (b)

forT 9.14: 31 75T &1 2FHT T GIT GI&IT
THIHOT (9.1) W, 7§ A HT T THAA
B ﬁ?aﬁmt mAuAa:ﬁ'{ m, v, BT
ol H 4R &1 & (A F,,,) THTA oh T7
#hft m, ) i we, W B & WA
e &1 & (A F,,) THAT h GHA
(vp —uy)
me%ﬁan

e o I 99 & AR, 7K A & §N
% B T TR &1 9 F,, @M 1 B o g
M T A F,, ThH-TW o I 3R
foada =g oTa:

F,,=-F,, (9.6)
(v, —u,) (v —up)
-q-l- A A A - _ 5 B t B
3Ad:
m,u, + Mg, =m,v, + Mo, 9.7)

T TAT T F EE

ZHTH o Ted s A 3R B T bl HaT
(mu, + mu) T THIA o ] FoAd Gol
(mu, + vaB)§IWW (9.7) YA UL T
for S TiQl W AhE R o w1 TRl F @I
Bl <A TS T el GaT SEad e © Al
el Gam e e @

TH YA % HR W TH FE Thd T [h
T a&qel oF o W1 AT TR o B 3R
THTA & A% TR @l 7, Seieh S | hIE
i 9 ®E T HX W Bl FH HaT
T 1 fram wed €1 39 39 WK off e
F Gohd € o < a%gen 1 et G TR
1 dfeman o eafiedia = wiferd war 2l

1 RIETGIL 9.5
¢ TH G AR K TR () of qen
Y 0 e ¥ T W

o THH @ HI UM H A

o THH §ag W s o 39 &
e ¥ fo7 9.15 ¥ 3eU o19ER s
Tl (wfe® #T udel Telt) o
& f" ¥ T ¥W & R A,
foaer M il &1 SR W feEgER

Gy
o TER % P W A ¥R w3
o 9 TedIR H w{l T SEeh Y@ | STE hi
AR fHepers e
o W (YA T@ER) HI G w1 fIEW W@
TR F
i
| _E
=

3
L

faT 9.15
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feramerema 9.6

3= i BT Th Rl (3R gd) &
oIl IHH Uil Ul el | WEAel o @
T Uk W=7 Hich M|

o 9.16 H IWMW ATAR 3Td @A hl
< i o gR1 W W Aifest fewn § ereentd|
T T WA § YL@ i a9 qe TH
F, 99 qeh foh qx@Eett a1 ur anfead |
Bl ST de ik S 7 3T W)

B9 UM € T Wa@ell which Wi T ki
foatia feen o weifia gt 21

=

faT 9.16

hich T FeIfYd W@l o o H 3T
T o} Taeh H

33[%[?[ u-u,=0
Meft a1 SAfaH T v =+ 150 m s
et w feen 9l ¥ I ufeEt %
ITER ues (Fast 9.17), ot T 21
T o feer 1 wfaeifad o o 2
et e o T8dl, Tt qen faead &1
FA G,
(2+0.02) kgxOm s
Okgms™
Tt B2 o 9% pal Hol
=0.02 kg x (+ 150 m s7)
+2kgxvms!
=B+2v)kgms!

HaT W&l o oW o SIER,
Tt e oF a8 1 Fd Folil = el
T o U8 1 FHA Ha

3+2v=0

= v =-15ms"

*uTcaes fag @' <uiar € 6 foeew
Teft ok foodia feem o sterfq, <€ 9 o
AR gfqeifaa g

IEEIVT 9.6 2 kg o UHh T=d ¥ 20 g
T T TH TMedl 150 m s o &fast
I W BE A 7| e o WD g

o AT HT IR i
g

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

Tefl 1 YR o (u) de foeed
TR AT (u) FHA: YA T
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ferT 9.17: fueeer &1 gfaerqor

IFTEIUT9.7: 40 kg SHAM il Teh S,
SmS‘la?%ﬁ\_ﬂéﬂT@@?ﬁkgWH
el ferR ME W FRA T M H
ufew wfoRfed & W w1 Tfa Ry
FHE DI TEEA H ASH! HT AT HA
T 7H o R afas feen | % stEqfer
I HE & R @ R

faar
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ferT 9.18: @igwT Mt W Fdl &

ASH! qAT M HT ASHT o Had o
Tecl el Helll
=40kgx5ms'+3kgxO0m s
=200 kg m s™

e TR AS®! % ME! W FHEA
TTEIG MEN 941 ASH! HT A p B 34
3TaEe | ME T ASH! H1 Pl Fol
(40+3)kgxvms!

43 vkg m s

AT e o fEm o STHER <M
feafaat & a1 G gum 2

3701q,
43 v = 200
= v = 200/43 =+4.65m s!.

ME! W TR ASH! 4.65m s 3k o 9
T @ o H = (fo 9.18)1

ITBIUT 9.8 Bich! o Gfdgel |l oF <

faeret g &+t foe 6 & w=E H
TER THY G & U1 99 H I

S g1 Tee Taeret =1 5o 60 ke
2 q 98 5.0m s % o 9 T H e,

SeIfen gHA ferare!, fS&et a0 55
kg T 91 o€ 6.0 m s’ I ¥ UEA
faaEl &1 R fd # W &1l THTH
ST oF 9% o JMI o e H fRg o
Y Tifq Him 9 o fom ST faenteat & W
T oSt o Sie G T ol Y 2

o wgel faaret il 9 < < @ 2
URAEl % STIER, S § I[C A R
feen uHreAss den @ ¥ g A T
e =1 TR oid € (fe 9.19)1
ik m A u I Faenfedt o HEe:
T SR 9 H <@id E| e Aifasw
Tl W eruifefed §ead 1 den 2
FHETT: YH TS 5ot gt Raenfsat i
Tyt &1 e
m, =60 kg; u, = +5m s!; qAl
m,=55kg; u,=-6ms"'
ZFR W Ugd I fEeedl &1 Fd
o
60 kg x (+b m s7) + 55 kgx (-6 m s7})
-30 kg m s
o fok 3 faenfeal & T@E &

TTEq SEH W 9 v €, TR h

g9 el Helll

T TAT T F EE 139
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(@) (b)

fearT 9.19: T &1 Raaisdl #1 TaFHY: (a) TFFL G Y8 a1 (b) TFFI & G9aI]

= (m,+m)xv 2. TH HHT FHER & dig Ta G
= (60 +55) kgxvm s FgarFd HET UM Heb et &g
= 115xvkgm s &1 oAl w GHST d HiSAE F gl
ol Gl o 9 o ST, TR § 8?7 T
Tgel Y o1 o HoT i THEAT 9, 8. T 50g R F1 el 4kg FEAT
v = -30/115=-0.26m s! aﬁW#35mS*13}797?ﬁ735‘5)77
37T IS o TN QM fEee! N 4 siet Sl 1 TAHA @ ARI
ad 0.26 m s % A G RIS B G T 1 T Fi

4. 100g 3R 200g FAA HT 3 TG

T B 3@ & ST T &l e 7
‘9:[ HAY: 2m s 3R 1ms? & a7 g fd
X @ & I age eHY et gl

1. 3R a1 939 fafwar & swar & at T % T g aE F AT
e FfaT & Her M #oFE 1.67ms" & ST &, @ gad a5 &
@i arr 872 T T HR

[reyuT o fEm

U0 o GHE (Il S9 - HolT, %S, hivig HaT, e A oF T i Aifqew! |
Hifeass o A Srar 81 3 @ e fem qreEfies dent wosnuiid €1 98 TR e
v & for TReror o fami ol gAiford €t feman ST Gehdnl 3= wEN o g € Wenfua
71 wfed fhan o1 g €1 fRdt off WRewr fam o /g wam o 9Rom s9 e %
gefaa df d €, eifeh Sl fag 78t vl S|l 3R, afg u ot wanT o aftom 59 fem
& fovg & @ a8 v frm = gfed w0 o fau wata g

o TReroT o faw fafe= yehr o e o yant & ave fofed e T @1 sm
M 1 e 9 vraresl qd fqarfed foren T om 59 e it @fed X 9ehd ol foRet
fearfa 1 sft 9 A1 SWa T Tl 2| Tt 2R Srwal il Ham wXew o e %
YR T T foran S Gehel 2
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T TAT T F EE

a1 gom Fem: axg oTul fourmreaken stuEn Wa W@ W TH
T T kT TR W qe 9k o Tedl ®, S d% 39 W I
e 9 &R T B

el R AU (A S STaEe H URad @1 Uiy & i ygid
%! VS Hed Bl

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

0T o T o] i T T G w2

g 1 fgcdfta Fram: fedht axg o dam aRads & X a5 W
IR erqferd ot o FHAE T oo i Ko ¥ et 2l
T HTSIAEF kgm s> 21 59 <27 o TH Y ot FH1 T & qen
Tl N gN = fohan <man 21 1 =J2A &1 9 6t | kg SoomM
# 9% H 1 m s? T OO I Bl &

%] T FAT, ST FATH T ST K1 [UFHS Sl 8 q1 SThT
feom o€ et 2, S o%g % o ! e 2| THH SI W
kgms‘lgﬁ?ﬂél

a1 g 99 9@ fRen & wmm wd fawda wfafean g
B 3 3 fafq= awgetl | = & 2

foreht faem e o ot o Wifar @ 21

AHAEH
1. HIE 9% YA 96l TEqfed 9o g9 Lt g1 F fardt ot a5g

o foTu o= o @ fq weT G 22 A &, of ovg o o ok
gfigmor we fEen R o el 36 S Sooi@ w1 afg T8, O HRoT
e H

. v R € 9 Tk T4 (Fe) H Wl S 7, @ A F H

TEL 3 S 81 T

. 99 H S W W@ 9HE Skl 9 R s S 8?
. forelt SoecteS g0 foRehe & T wI ARA W TE THA W gEhd]

21 9 U oM o IvEId 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 fwe B

) O ] W MY T S & GEEAE B

(¢) 7T W Tfa & fagn o faodid s o w1 @I 2

) g R IS SrEdferd S a2 €, ora: Wig formmaen o
M o Ty o 2

(Wt fashed =1 ==9 W)

T 2o formmewen 9 fadt weEl 9 9 & R | oo 9
AGHT IE HI 21 TS 20 s H 400 m T T qF HLT B SHHT
RO A | SR THR SAHH 7 ST € dl 3H W o ol el
T AT R (13 = 1000 kg) |

1 kg SSHM o Th TR i 20 m s oh oF § I 1 S g8
gde T Theh! Wl €1 Te2R 50 m I T 7 F b 91K Tk <l
21 TR N 9% % o9 oM ared F90 Sl Hi AT H

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

fesdl o1 Gieft Tedt R Giwar 21 AfE g 40000 N 1 5e1 AR
31 & qe1 A% 92l 5000 N 1 FHU oA oA €, df A i
(@) I TR T quM

(b) & T R

TH M H FFEE 1500 kg €1 AR M H 1.7 ms? h
SRR R0 (3Tawe) o aref fommareen o o €, a me) qen
e oh o= ofH 9l S fhaer grm?

fret m SomE 1 o @1 9 v @ 1 G A BIm?

(a) (mv)? (b) mv? (c) (*2) muv? (d) mv
(SR | § W&l fashed )

TH TH TAHS! o 999 1 200 N 9 oW 39 99 o 9 et
T ¥eheld ©1 9o T O el S90Sl S B2

T IEE, IIF 1 SAAF 1.5 kg §, Tk & el T § wh-gm
& foqda feen & wfd X @ € TE % Ted TS w1 AN
2.5m s’ Bl TH ok 9% I I TH-TR ¥ I W €, q9
3T Gifera a1 1 gRm?

Tfq o gdta Fam & ogER Wa g9 fRdt 9% i U9k 39 2,
%] 3o € o o WY W ot fodia feen § ereent <t B A o7
I T TH T S GgF o FRAR @el ¢; H9Ed: TR N 9

faar
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T TAT T F EE

13.

14.

15.

16.

17.

18.

SR T T ot Tiaeiier el 81 arm| O ferenedt g6 wet wfer
F3d g Fedl € T SH o fauda ud sReR & S UH-gE
e T 39 81 39 doh W 79 faam € ok sard fr oo Tfasfiar
I &1 8l rr?

200 g SSHM HI Tk Bieh! 1 1T 10 m s F T o & 81 T8
T Bkl e ¥ 39 YR Tl € o 98 5 ms o 97 9 T
yRfYer ANt W STE diedt #1 gl figsw gr STRifad ot g gt
&I Tie § 3 Hom gfiadd ok Ui 1 e sifsu)

10 g S9N 1 Teh el diefl W@ H 150 m s o o § Tl
T el o TEoh 9 Ul B 3R 0.03 s o 9% T Wl @
Tiett ehe! ! fohaHl T T W7 Tiohe! oh T[eoh BRI el T
T T e o GRATT T TOET I

T a&] TS 590H 1 kg €, 10 m s o a7 ¥ T el 3@
o Fed g foumeen H W 5 kg SAAM o Ush aihg! o Tech
T THIA B SHR WIS IHT WH-Try 3 Gieft Y@ o vfq w )
g oF Tecl A 918 o ohel HaTll i TUMT il IUH H S8 BT
TS oF o i ot IO

100 kg SHM i Teh a%] 1 o1 TAH @0 § ¥aid ¢ 6s H
S5ms' W8 ms! B Sl & I & YgA AR 1% o HA hT TOFT
| SH &1 o URAT i AT R S SH R W SR 2
e, fortor ok Tge freh Temnt W sga dg ufd 9 werdt g8
HR § TR €, 3TEHHh SSdl g HIS Higl, Ml o HHA o w9l
T o1 Ty AR 98 IS o faves e ensR SR favor 3w feufa
W foe #@ 21 fmo @1 g 2 TR #ie o Han ufted o
R HR oF HeT Ufedd o GRS STue wgd Sifuew 2
(FifF HIS o AT H YREd &1 A $R & o977 § IRedd o 7
¥ 9gd afus €1) TR 3 FEl fF IRk HR w1 o aga Ak
ol 37d: HR A HIg W Tgd e I A fSTeeh RO hig i
Hid & TE| TgA 7 Tk T qoh 3d Y el foh HR q Higl Ml
TR YA S oM 3R SHT o GoT W SR qRed= gal 3 T
R 7o yfafwan 3

TF 10 kg SSHM i = 80 cm I 398 ¥ WY W 1 39
sEedl | Hel g WE W TIMIARG HaT ok HH i AT Hi
qRehe o TRl 7 e @i IR <= @O &1 1 10 m s 2 |
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IfaREd 3T

Al.

A3.

A4.

T %] I MG HT T ¥ 50 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 % SR H 379 ey fere eha 82 1 g8 fra
€7 9% W 87 W W 82 A YA €2
(b) 9 oRg TR o et oA o aR | & freepe fehret Tehd €72

1200 kg SHM i %R ] Th GHAA TSH R 3 SAfdd TAE o
T YRl <0 ©1 I HR I dF AR g R 9 0.2 m s
1 T Icq— o S @1 feree a1 o W1 Yedeh sAfeR R
ohel U B 1 (A o foF 9ot safo Tam 9 91 & e SR 6
¥FRT 3 1)

500 g SoFHM o Th IS §N 50 m s a7 § Teh shidd W BN
fh el ST 1 Hid 5T BUIS i 9gd %H 9T 0.01 s H & Uk
o Sar 81 el o g BUe W MY T oA h1 IR hi
T 1200 kg SSHAM i HHR 90 km/h &1 o7 U Teh T @l
o I T @I 81 SHHT I TR SFHIfAd 5 o o HRol

4s H SEHT 18 km/h Bl S 81 ©0 3R HaT § e okl
Iehe | TH I 9 oh IRAT T 9 9T i
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stz 10

™ § A1 9 H BHA A& i A ok AR

& CATeREUT

(Gravitation)
o fI &t fohan 7 =g ! di=m o6 fore 9Rka

T q o hi Tfd oh heh oh ®©Y H 31T
fopa 21 e dien 2 for fordlt asg &6t =mer

fohanl 3= A fop afs geat ¥ w1 o7
3R TH{TT FX Gehedl € A F T8 AT I

Tifa 1 o3 <o & fau 99 &t STewged
T B1 TH Uad e 7 TR 5o fRE awg
S U fiREn S € df 9% geet i i &
fiRdt 21 59 S € for weft 72 g & =
IR TR O | HgA geet i ufh
F3d B 3 gl eraeensti A, aegen W, wel
TR F F5H W A el hIE F ST Bl
MW B 2 39 a2 ! A T o
o o1 wft o fou © & 90 SR 715
T ] TEehYIl gl HEd

9 STA™ H TH TEEhuUl T Tehyul
o g a9 o aR | oTeaEd w3l 5
el W TEARYU dd oh YWE ok Aaid
3T 1 Tfd W faaR S8 g0 31eaTE &
o TRl o%g &1 9R T ¥F 9 S M W
fFg YR fEfda e 81 sdf § owqeti &
aq &t vl o R § o 7w foaem-fawst
caul

10.1 T&eATRETT

B S © foh =IgAT geal o1 ekl o 2
fopelt o ol <& S 1 3R %erd &, 1 o8
FD HAE ok TR TEadl © 3R R A Y
SR Y @t 81 wed © fF 5@ e
g o A o3 9 @ Th ¥e 39 W i o«

SMhTSd &l T Hehdl? o <A feafqai o
TE S o W 2?7 IR A o
A STeeenst H U & YR H 9 ISR
?1 = deh fean fop 1ot shent o e foig
R 5T fhE 9@ W 99 | T &
I geit 1 3 fiRaT T B o1d: 9% e1avd
& geell g el Biar €1 <ifehe B0 o
o <A 1 gedt i 3R fRd gu =&l <@
3MET =gH & a w gHH F fau
fRaha™ 8.11 W YA: fa=ar &<l

ferareheTa 10.1

T 1 Teh IHS! AUl $eh Teh il
T Th B TeeR difem)

aT % T A A TR S TR A
TR T9 H gAY S fe fa 100 W
fe@mn T 2

g o Tf
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TR I Tfd T fgem = 3fEw
IE UM Hl Bifgy
fFT 9 weer &t Tifa 1 fewm =1 2fEm)

M H Bled 9 YA TR Ts fAfyEd
=Tl ¥ IR 99§ Tfq i @ qe Soish
forg W SHwt fa =1 e S=edt 1 fem ok
e § a-qfiedd a1 ©Ro Giefad 2
18 9c1 & N1 T8 R Bl € q1 S 9]
! IR 9 H Tiqeiiel WAl §, o 9o oy,
F1 AR A B1 TH T I AR T Fed
&1 58 9o i SFUrfa ¥ TR Th e i
¥ god ®9 ¥ Tfasfict 8 S 1 9% W i
JAF T W R @ B

g W et Y b

A B c

3 ot 9

FIE T @ S g9 ° had Tk &l
fig W faerdt 8, 99 W Tt
Feardl 21 39 o § W W@ aBc
I o fog BT w9l @ B )

geafl o =Rl SR XA i A AfTehg aa
o RO B1 AfEE o gedl o SRl oA
o HROT e I 21 A% T R iE o 7 @ @l
FSH THEAH T ¥ W W 99 | Fadl
&

T @1 T € o fRar gem 99 geet i
IR oMl Tar @1 M Y& o geet Wi
ARfia wTaT €7 Af% TW R, °f &9 gealt i
qa 1 IR Tfd L R TE @ U ?

146

fq o deR 9 o STER Wa off geat
T ARG FIAT B AfRA TG & g e
oh ITER, 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 1 AR T
&l eEd| gt deh w1 foedR ¥ S o forw
Fif for geat =g &1 IR Wfa = T2
|

gOR OR IRER o, Tt 7w g i afee
Fd T Te HI Wi ek HYoh §H HE Tohd
g T 9 9o wel o ofte w9 formE 2
ST Al o SMUR R A A feaht fahmen
o hoe gealt & Ad SR wKH I A
T adt, afesw fava o [+t fie -
1 MHTIA HL 2| T3t o o1 I8 SAHTo
Elclitaeica i i ol

10.1.1 T&ETRHUT T WG (A a0

fova 1 T fie gas o= fis &
I G AHIG HI §, S I T o g
o TUHGA o HIEAT T 3ok o 1 4
& o % FHAMUE! Bl €1 I8 oA IHi

el =l T arelt Y@ =1 feen § o 2
Mm
F=G

ferT10.2: %=1 3 vHgEM fyeh & st Tearsyo
I ST% sl @l (Ao gt d@r st
feom o feferg glar &

faar
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e A 1 S

geie | Yuw o fee

e ""h
T "t  gemeid g o famm
% A & sfre ¥ @ T
T | T stfue Tifae den
JTeRTel fHgIaemsl o
®Y § S W 819 Th
el e gfiER 5 5
| Aifera 9 Wt &
o YA 8l 9 1661 H
To1e7 T2 v e o Teu 3= shferst favafammer
I T2 T T 1665 H hioe ° @i e
T SR =2 1 Tk 99 1 g e T T
el Sl & foh 6t o 3ok S el fi &1
FeAT Hfed g1 36 HeAl 7 =2 i, I&HT Fl
SHhT hHefl H T T aTel It a2 o o
o e Heel ol WHTEHT it @ISl i i U
fondT| ¥ I8 LR YU 1 Fralfeh a9
@it foehren| fafyree = o2 € fo 379 1o
ff Sgd ¥ e[ S Tocd o aR § Sd
o, fhq o 3Tk He i THEH H STHHA |

=2 1 Tfd o gutes FEEl w1 gfdured
fordnl =19 TehTsT a1 T o fagial W
fopar| S=-i Eelta 9eron o fau @eis
IR T T 1| <A Teh He Tioras ot
| =M T i Teh 78 M@ 1 @ISl i
519 ®e (Calculus) F&d 21 THHT ST
i1 I8 fag = o fau feen f& e
TH T e dTel el o6 areX feord awget
o feTT Tiiel =1 SHoRN 39 Yeh 1 Blal € S
o ST Tqul SeaaM STk ohy W e @
= A 3T T(d o I =l a2 Teereh ol
o Hrefen o 9 Aifqes i T o @i &l

STt | T SdTest shi T oAk Shifd

STESTH 2T
(1642 - 1727)

TETHIOT

2019-2020

& ¥4 H 22 A HIoHwY, e, Tefferan
qAT 37T o INTEH hi STIH h1dl b T Teh
T TSI FYeT0T oh &9 § FAfyd fham

g Teh TafTee o1 © foh 39 9o deh e
FISId 1 AT TR 2l Hehl oI J&TT ITeht
A o IR H hIs U<E a8l oIl ST hRUT
o o =1 1 fagid 3 aaife i W
et o 3R ot o et qfte ot o)
off| S99 9% fagid WXa 9 ufsshd = Tl 3
forgvard et off ferelt o8 a=mfes fagia
o ferg erufera B

T A Hord a1 Tram
ITHM S TIET?
TEl 1 Td oh LEE o Hed 9 & gAh
el w9 WY B Hicted! Y=l qeh 3T
EepIG I E= e B 2 B o e o | o
9gd ¥ e UHid wR fau 9 e
el 1 T (Sl o UR W A Fom
Fcq Ul 3% SR & 90 wel S
g1 ¥ fM 39 Yo
1. Y% U &1 Hell Tk {Hgd et §
IR gd 9 < & TH FHH W
gial & s for Tt fomt o femmen @
gl 3@ o o gd o feafa 1o
<9I T R
2. g4 1 W@ * fHa arel W@ S
g9 U THF &9%o qF il ©l 39
TR A% A UB T T i H ol T C
WD T 7T A T o THT o SRR 2l
8FheT OAB T &%he OCD SR &l
3. T 9 et 78 +1 i d b (r) 1 9
39 T8 o I o IRd: IR HA T
o ol oF FEEAE! Bl 2l
AU 12/ T2 = TeaTeh|
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Tg S HE@qy C

2 o u=l =1 Tfg
1 AT T o & B
flu e &ie A

Tagia g&ga =¥

Y Hen| =T 1 & I8 k@ & wsf #i
T 1 HROT TEAHYT HT 98 oA © S
Td 39 W A Bl A J kTR H
TR F1Em 1 ST T[Ty g
qRehe e | fohan| geat &1 ey
o1 S ok T Tl ST €| Ueh el deh
T9 YR 8| BH Heqdl 9% Ghd € foh el
%1 el gAEhR €1 A eiferg fop wefta
M » AA TS HI Fa K1 B -2 T

RGRHT I T T W A ol 9d,
Focl)z/r

IfE afeHa H1e TR, T v = 27r/T,
FA v o 12/T°

39 HaY ! 39 GHR i for@n ST Hehal ©
v oc (1/0) x (r°/T?) ik /T2 F&R &
TR Fem % oTgER T feriE 2

3Ad:

v ec (1/7)

T F o v?/rh A1 FAMSA e W ed
Wl Bl €, Foc 1/ 1

A ST M A m 98 & 7 fie A
A B UH-g 4 a T W fee@ € (o= 10.
2)| A wifse g fael o & eTeRs a9
F 2| &0 o Grefeh 99 o @R,
Al el o o= o aTel a9 3k SHHEI
o TUFTh o WHUE B 37,

FocM xm (10.1)
den A1 fiel & e o aren Jd 3 o

#1 S0 o ol o IehRHA €, 7l

148

1

F“? (10.2)
TSRO (10.1) MM (10.2) ¥ BH U BT
Mxm
o< — 3 (10.3)
Mxm
oM =G (10.4)
el G Tk STIfehar feerie # 2R 38 |
Tecd i wed 2
FI-H wHE W, FHERO (10.4) ¥ 9
g
Fxd?=GMxm
Fd®
q G= (10.5)
Mxm

THIHRIT (10.5) H 9, T A0 FHTH oh
e iqeAfyd % W 89 G o SI A
WS BT SN m? kg2 €|

TR hafed (1731-1810) 3 Tk GUED
Tl 1 SHANT h¥eh G T HIH A4 Rl G h
IGHH A W 6.673 x 101 N m? kg2 €|

B0 W B for Tl off 1 agetl & <=
AFYU T fIEEE B ¥ ST ST qen
T o3 oA i o 9 W o 39 T
o UM 1 Ao sifay) fshd ferfan
fF o9 39 9@ w1 YA F T F

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

o BRI EI e B Ci i e G o R
RIRIDPET

,“; —_
F d o o o SIchAMuR € 30 oM
1 31 ® T Ak d =1 6 Tom Y e
S| Faﬁruﬁ?)aaTﬂWTs'Grr@m/

faar
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ISTEIUT 10.1 Y2 1 S0 6 x 10% kg ©
AT SEH 1 FHM 7.4 x 102 kg B
I geelt qen =W o 9 w1 gl
3.84 x 10°km € 1 gedl gRI =W W

AW T 9 1 IhdAd hifsd|
(G =6.7% 10" N m?kg?)

Yeafl kT FAHM, M= 6 x 10 kg
FSHI R SoIHM, m = 7.4 x 102 kg

geaft qen =xH o o= w1 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 ™
T T S,

X
F=GI\4(1—2m

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

=2.02 x 10*° N.

3d: geal g WgH W A T 9
2.02 x 102 N &1

~

. TECATRYY] BT GrefAd 8 qqeu
2. gl qU1 3I9HT A W @l [l
a%g & a9 I At [y ao
&1 TRAVT F1d HIF &1 G forag)
10.1.2 TECTHYUT o WAtk &d o
e
TEIeR YUl 1 T a9 37 TE qReest
1 TheIdIgds ATl Hidl © S STHeg T
St off:
() TH gedl W S W el 99;

TETHIOT

(i) geolt = =R SR =SH A MA;
(i) ¥ °F =R AR Tl H AA; q
(iv) =S A FH F BRI SAR-HI

10.2 Ha e

ok 9aq 1 e S o fau ey s
IERIETSICRETY
ferenTaheTa

o TH TR iUl
o TH IW H AR ey
9 e e o 2

B0 WM ® fop gedt aggett 1 oo @R
ARG HIdl 81 Yool oh 39 MHUT e Hl
el o1 hed €1 3d: o oa&qy ged i
R kol 3T o o HROT ARt €, &1 Fed
g for aqd g T H €1 o Rt g
aegel o a1 H wig uRedd e 2?7
o gEgetl i g wT fEen ¥ #E ufterdy
Tl BTl Afehs geat o STHYUT o HROT o
o ufmmr § gfterdq el g1 o o wiE o
e ©ROT 1 S il B1 S off g
a5 gedt 1 AR IRt €, RO e e @)
TE @O Yol o Tecdd o9 o HRU B
ST 39 ©RUT i Yeal o e 9 oh
R @1 I el R0 Hed &1 38 g’ ¥
<= % 1 g ok A Tl & S ol o R,
aﬂhms*zl

fa o g fem 9 e T W
TMM ql ©ROT 1 UM% 81 HE ey
R 10.2 & TR 1 SOHM m Bl e
Ted ¥ & 9d 2 T god w9 9 it aegatt
o Teclg 9 o RN @Rl ol @ 3R 3

10.2
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g9 fifée #w € sfae TEea 9o @
RE . S q e ©R0T o UM%

o U BT, i

F=mg (10.6)
THRTOT (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 TE 9l
geal ok o= Wi R

M i Teh o geall W 1 SHeht |ag
% U@ Tl THHW(10.7) H A d, geelt I
50 R o SR BT 39 YR Yoot i Tag

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

gedt W qof e FE 71 geet Y e
yell @ e o 1 SR 9N W §ed w2,
G g 1 O Yol W fayaa g9 &t s19em
atferer Brar @1 SAfurshien oS & ferg gesht
F TAE W AT TP UM g F T HI T
feor o Tehd T AfR geet T W T aggatt
o fau geat & Eld 9 oh HRUT @O
TR (10. 7) § TG foha ST Hehell B

10.2.1 THEE TUT g o | Rl TReBeTT

T @R g o HM h1 IRehed & o
fefe &9 Wi (10.9) § G, MAMT R HH
T B S,

qreifh o™ Fadieh, G = 6.7 x 10! N-m? kg?,
geafl 1 FHHM, M= 6 x 10* kg, a2

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?
31 geall o e @l 1 AH

g=9.8ms?

10.2.2 o oF T[T o1 o U9 H
FEG St Tfa
Ig gHeH o fau fe = gt g @t

a1 3G, IS AW B, et 9E ¥ HE )
9 iR, oTeu s foRamhad &

feraTehoTa 10.3

o TS hI Teh IS TAT Th TR aAfforg)

s T w fFE ARG w1 wwel dea 9
T Ty fiREn fEe, w0 A oxd |
TH Y T €

o BY 3@ € o I Rl W OTeer Wi
e FB | W TEad g1 T ag
Hferier o HROT e 21 Rt g8 faefier
RGN TR T o HROT A1 Rl St
%\l ShiTST YT e QINIWWWH
TeeR | ofH ol Wiqie d Aferes gian
21 38 WA 1 A g9 " o IR H Y
e @ g el € 7 @ A e qen
Tk T & & 9 A iR

B9 WA € for gor uad o a%q oo
AT HLA T GHERIO (10.9) W, T FN
39a R S aTen I8 @R SHeh oA
R AR T w9 Aef gen o wedt
TEU GrEel 91 39, S A B, Th & K
9 < iRt =1fgul T el o I 4R, 39
foR =1 qfte o forg Tefifern = seeft o e
F1 ¥l g 7R W fafa= Iwgen =1 e

faar
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Fiifs geelt & ke g &1 7 feer g,
d: THHHH @d A o6 G 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)

TET 1 Te v HAY: YRFTw T AfqH o qen s
a5 g t THT | <ol T I 2

3T GO 1 ST W THd, Afg
@RI () o T feem # serfq wfa w6t feem o
7 T 8l dl 89 SHh! HAHE A1 R ()
H HOTHE o & Ig d Hi 0 F
faqdia o 21

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

T BI?

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

(iii) ¥ ¥ FR FRa S W 2?2

g

I, (=05 s

YRIeR AT, u=0m s

&I ©RUT, g = 10 m s

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

= 5ms’!

2019-2020

i) oied = =Ll

2
=O0Oms'+5ms?)/2
=2.5ms™!

(i) T hl T U, s=1%ar
Yo x 10 m s2x (0.5 s) 2
o x10ms?2x0.25s?2

1.25m

Hd:,

() ¥ 9 THAT THI THh oA
=5ms’!

(i) 0.5 9ehe o INH THH! a9
=2.5ms™!

(i) Ul 9§ IR HI S
=1.25m

IETEIUT 10.3 Th a%] ! Searr e o
T 1 AR el Sl € 3K T€ 10 m
H SHE o Tgudl Bl Tk Hifey
() 9% fha o ¥ S Heh! T8 qe
(ii) & X Swuaq fag 9% wged H

feTn T 9H|

B
a?zaﬁTrs‘{ﬁ,me
3Tﬁm€m, v=0ms!
& ©RU, g=9.8m s>
T H T, a=-9.8ms? (FEE)

@ 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?2xt
t = 1.43s.
Hd:,

YRR ST u= 14 m s A0
T ™ 999 t=1.43 s

@

(i

)
)
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1. 9F 999 G 379 F1 GHEd 87
2. oA @RU | 39 T GHIT 87

10.3 SHAT

T fust st o a1 ® T fondl ag
S SHeh g i HIG Bl © (STHM
9.3)1 ¥ =E ff di@n € fF foan eifus
9% 1 SAAM TN, Ia0 7 e IFh
Sgcd ol g fREl o5 1 guHE 3 g
@l ® WR o%] geal W e, HWEAl W ' Al
TR e Talel ® 21 39 YR %] 1 SATH
feoR T&al & 9o T WH ¥ g TWH W Tl
AT

10.4 91X

B9 WA 8 o gest qoieh o i we ffvea
I G AHA e T IR TE A I
AN (m) T Jeall o Tecld 9el oh R0l
R () W Feik 31 fofdht a5 1 9R =98 =
2 foEg o st &1 X TRfia Bt 2

& 9 2 fw

F=mxa (10.13)
A

F=mxg (10.14)

TE] T YAl HT ARUU I q& 1 AR
Fea g1 8w U i Fd 1 38 g
(10.14) H gfaqeenfid & ™

W=mxg (10.15)

FHifeh a%] 1 91 TF 9o ¢ 08 I8
gedt 1 R 3MehTd Bl 8, WK 1 SI A
TE & S S a1, Ulq Fe (N1 IR T
Tl & S Seate fagn o A= AR o
zafaT soy afmmr qen faen <A e 2l
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T W € for foRet U g wm W g
M feer war ®1 zEfay fedt fRu gu wom
R, IE HT IR TK o FHHE m o FHI
B 1 AAAW oc m | TE FRO 2 T fonelt
XU 8T ®M W TH a9%] o 9 HI 3ITh
A9 1 99 o ®9 H STAN T Hhd T
foRell %] &1 TEHM Y&® TIM W, =% geat
W 7 Tt g Ug W, Ia & @l & el
T T WX SEh T T e @ it
g 1 HA TE W R w7

10.4.1 ToREt o T TEHT WX 9

B I ® T geat W ot aeg 1 9N 9%
T T a8 gt S® oawg H oSt SR
TR Xl 31 T W, =AW foREl o
F IR 9 9o ¢ SO w5 39 o
MeRfld T 1 WSHl 1 SOHM geat @
YT T Tl TE HROT HEAT TS W HH
RTU § Al B

uH A foreh a5 1 SFmHE m @ ae
<EHT T SHHRT YR W | HH ST =g 6
FAAM M_ T T THHT AR T

eI YUT h1 FEfh 99 @ T, FZH
R T HT 9R BN

M_xm
w_ =G ”12

(10.16)

M i 3H &g kT geasft W ﬂﬂwﬁl
Yedl 1 FeAEH M AUl THH! BRI R 2

6.37 x 106

5.98 x 10*

7.36 x 10?2 1.74 x 10¢
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TR (10.9) T (10.15) § &H I 2l &,

Mxm
R2 (10.17)

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

W, =G

7.36 x10”kg x m
(1.74 x10°m)
(10.18a)
A W, =1.47<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>