TS TRt FOTRIT S
HifgasITeT TSl fag TR



©usa TR

TERTUT ¢ 20212022 oo, 4000 gt

All rights, including those of translation, reproduction
and annotation etc. are reserved by the

Punjab Government.

HASTH : 3T I YT
I EC IR : Tsid o feoe

rarert )
1. FE o ToE-gieet Afusw T8 T % 39T | Ied- e wl fSegat el H Hehdll |
(ToTH-ETeedl o T §UAHEI 1 ¥R, 7 % 3TER)
2. Uve W fem W€ W gika 9 Y ued-Yehl & Sell SR kel
JehTe (ATSI-J&Iehl ) hl BUTS, Teh1¥I, Tk AT, STHRERT A1 fofsht 3TfS et yRdF 3
O o ST-Td TRehTA 9 & |

(ITTe TR To1eT SIS 1 UIed-q&ieh SIS & I AN el el o SR €1 gfsd ki <t
g

%

feg yAsd feaat et aat T

e, gSire hat fen o, farei word Thei-8, difgsrsiel 3Tsiid {98 7R 160062 §R Teh1f3rd

e U A SAiBEe 9, e Z g |



Alkeh AT

TSI TRt foreT S weHshHi 31K UIed-JEdehl & I TR GUR T & § R
AT & | SR 71, forenfe=i ot @t e <1 eifsimaen X Tearaen ol High SaeaTacd
2 | 39 ST SR fareh STaeaehaistt i e U fo= o & Wgashd X qred-q&ieh!
H TS Ul i T 2005 F SAHR R Hewqoi gRad= o s @ € |

Tl Tieg=dl 1 o forwa o1 Hecaqul e § SR stervae Afaren aftom g &
& T oT=st Uea-J&de 1 T WAMHHAl § | oTd: 36 Ua-Ts § foau 9l 39 YR
e ot TS ¢ Ted fomnfeR &t aifhen e faenfaa g4 < Sre-wrel fowe &6l 99e
A B I g | 21 Y forenef & Arfdeh WR % S8R 0aR 6 T ¥ | ¥ uea-
&I UA.H1LE.3T 3T g A el & fau o i TE fagm fawa @t uea-q&e % 3TER §
AR dSiTel Thet foren oS gR . HLE. R & 9 S1uf U I o SR Y1 i T © | A8
Teaayl ey faam fawa & Tama oM % fore ser wn € forwd faenferd & e @ w
& § qi¥ehel A1 S|

q3a-J&ih i faenfori iR et & fou o1fus | eifys STErl M &l WP
v fohar 7o € | TR oft, q&aen 1 31 e1f¥en o=a1 oM & fau e 9 3T fgan e o7t
Hfgd iR fRa S |



ureaqEeh fmtor wffd

ey, Taqm i Mifora UTeHuEehl o WeATgeRR |ifa
S, Aeffnt, AReT TR, AR-favafaamca ss : TR 3R @meadfast, o

& HATEHT

TUTSR] WY, FIHER, Hifaeh foa=m qem, seetee JeE favafaemas, T fKoah
Eecee]

S i, Gaar, Tagm wa i foen faum, s s ., =0 Kool

I T, 1317, YaRA-37, IS, BiEmn

ST TS, 7SS, AR WU, ufsereh That, Ufgvit, oot

3T TH. IR, X, Ufed YeIaral I shald SATadnaes ¥1a T, TH.HLE.3TR 2., e
SH gk, Thered, 2R, T TR

. W SH, R, SETE ., WA LR, T Koo

TH. o, M, U7, S uE.UH., TSR3, T4 feoet

TH. oA, ey, aTefa I faum, deHs favafaenas, oetss, ST ae9l

& WA, dSAEr, SLuE. fawmed, See-14, e, giEmn

e AR, dev, SETE ., T ., T feeedt

I 9], G [791%, T3, T et

el Y19, JIHEY, SLE.UE.UH., T3 3., Tt ool (TH-=aeh-310sll TEhu)

TG HeTEn, e, & e e, qarver, S

gl <. €., Gerd FiferT, NATE. TRER R 8% Thd, ISl TR, SR, i

TSI 3, Jllfe, A9 RIS At SeAels, AU, e, T ot

qEaR &g, ey, SIEua.un., ety e 9w, SR, TseH



&t srgarEs

F TEAM [, FHE (TR I<) , TLHLE AR, T et

el e, Y (SR qw), 121 STEH, Kot T2, M, WO
I -HHdh

T T, e, fage wa fora foen faum, wadem ., T ot






Tawg-g=i

(AN

T8 W& TS SRl ATH Te3 W&
I 1 TR 9-U9 o gaed 1
e 2 N TR AH-IH o 9 I T 15
3T 3 U] TE 3] 34
3T 4 TIHI] ohi GL=H 52
A 5 Stteq &1 Hifeie TS 64
27 6 EZED 76
T 7 Stat H fafaera 90
3T 8 T 108
AT 9 e qAn A ok FEm 126
3T 10 TR YUl 145
3T 11 S qe ISl 162
T 12 IR 179
31T 13 T SR e § 198
T 14 Yrehfdeh HULT 213
7™ 15 Qe G Yl § guR 228
AT 242
TIRHIfYe Is3Tecil 245






atea 1

00000000

(Matter in Our Surroundings)

I TR 3R TR qgH W ed fafr= gar
FI L TR A 2, TSR SR, 3R
AR TFES -3 Bl g1 39 fova #
geieh o T @it 9 o et @ S|
SRt ¥ Cueed’ w1 AW feem fod gen o
B YO ofd €, S WS W @ ¥, TR,
e, dR, WY Td 9], Fel ak o ue
TH % 1 % h1 Th w1, A gt ue €
WM 3 AT 96 e ot ® f oW o
gt aege @1 FoE Bl € R A
T (T ) SR

EE e § & AT A9 -9
T HT T B @ F| 9RA o WA
TRl o ugred i 9T ot d i § afiehd
frar, 59 ‘Tudc’ we1 T A YEad @
a1, gealt, 31, St 3R ST Sk SR,
Tl dedcdl @ weft o o €, =R o weie
g, =1 fasfial 39 99 o A iRt 3 o
1Y 1 T YRR offiehd feRal 2

TR SRl A ered i ifeer qore
Td THES Thfd o SMER W & FhR 9
aiffepa T 21

T S H eH ifdw N % MUR W
Y o 9 H A A w1 R o
THEH T8qell i 3 o T ° 1_1|

1.1 ueted st Hifaer @wy
1.1.1 U=Te HUN © THETRT o BT §

9gd WA q% Y &I YeRfd O IR H I
foamyNd yafod offl T foamum %1 I8
T o foh I1edl ARl o The i R Fad
B 81 W o foeRem @1 weoen fR
e 39 1 T % w0 9 et W9 g
313U Uk Tohamehaary oF gRI Ugrel oF T&q o

TRH Y g F & for F Had & o &1l ©
T 2?2
feramerema 1.1

TF 100 mL T ik | 9 et &l
T W AT R 9 oF &R W e
@ <

T T Tk A1 T T HIE HT B HT
TEE 9 ol § S 3

S oF WRH ST 98 WM 3
3Teh STIHR, T AT IR T A g7
F el M 8 Ta?

N A o WX H S agd ST

T Ul o SW UM ok fou g9 39 faar
1 WwRAT g foh gt ugred won 9 e
Bid 21 ST fhamha o =9 = o Wit TS
Tk AT IR 3T R A H Tl TE 71 S
fm fost 1.1 o swifen e 2

* FRIET A= UG o STER STFd &1 AEH (1) 99 H (m®) 1 STFa 59 F1 HER0 766 il (L) 2

1L=1dm? 1L=1000mL, 1 m = 10° cm?|



) —
W -

AR T SAafi
fohu MU S F FHO

I 1.1: 579 89 ST | 9% wHioid &, dl THF &
FHU ST F HUN & dtg & Rad A F
TaEa 8 S 8l

112 et & A ot TRay B €7

feramerema 1.2

W WHTHE % < A diF feed w5
100 mL 9t H =i o
T A § 9 T 10 mL e FehTereR
34 90 mL v ¥ fem S|
TR 39 SWad ol § ¥ 10 mL FahTerae
34 Ot 90 mL Wi ® faen <
T YR T O H 5 § 8 IR aH
TIFd FW ©I
I S 37 ot T 22

ﬂlOmL

<——

10 mL 10 mL
:@
Lo L
- > >
o o

>
‘l < T
- >
w

forT 1.2: 3798 @ET foh 9_19 & H7 fohad Bi2
87 Yo% AR aq9hd FH W EIA H T
a7t g1

g WA <eiiar © T aiefem wiTe o
9gd O W fopedl W UMl #t aga sfuew
AN (1000 L) ot Wi 81 St B1 399 B9 A
frent ferTel Tehd ® for diefyem e o
had Th fhted H s §&H &1 Bl I HI
BR-BE HI § fouifed g wd Bl T

2

e feafg § 3 &1 3k B 9 o fawifsa
Tt fFa s g 2
YR W T SR 2 mL e 9

ff &1 3 fhareheiy s Tehd &1 TTaR ek
TH W ff 3T geF o0 faed ©d R

e & U1 9gd B B § — a4 BT
o &0 wog ff & H THdl

1.2 Uared o UM ok Irfaemerfures

ot
1.2.1 USTe oF HUN oh oiw ed &=
grar €

foramerem@ 1.1 3R 1.2 H§ 0, IehT, S
1 YREH THTNE o U §HE ®9 9§ 9T
T faafid 8 T T YRR, 59 9 9™, FHihl
71 Fg-uH T €, A T g & HO g
Tt o U o o T o TEEiE 8 S
?1 98 guiian €, o 9eref o honf of st qatw
i oM g 2

1.2.2 U=Td & T FRAT v g &

feramerema 1.3

S Fen % B w T T g e
STREH W@ 3| THh! g o ok fag
9! 3Gk Tohae FHIT ST 9l 872
e SREA STl <1 A Fe 82 I
A @ TEE e e e $7

3T Y&T0T Sl Al HI|

feraraheTa

S 9 W 3 e = e ol
Teel oY o Uoh TR T HEeH d T
I o A el Tl ot § o g
IR TS |

ThI 3T9H X T A1 el o Tk i H @ <
Y YLIOT I A1 R

1.4

famr



o TRl HI 9% SIOM o R 9% M F
<@n?

o TIES HI IR TOM ok qd SIS SO F
<@n?

¢ @E H W R A A CHEHAA T H
e ¥ fred & @ 5 @ #2

= RIETGIL 1.5

o U T T a9 ek gEw S e
W e § ww gahe a1 weRkEd
THTE 1 T fheed el @ik T 3R
@ 3| feamd &

o frE=d & gdE W oo 2

o fiomm d 39 ffed & & FW FA
femré < 87

o HHF fiqT W FA e 22

©  IOW M N T ok FHUI ok AR H F
Tl el 872

o AUEE % 91y A eF e )
Tt 82 A 3R h?

STad dHl fRamremdl (1.3, 1.4 3R 1.5)

4 gy frefafaa freed fee god 7
veref o T TR Tfaeiiar Bid ®, sterfd,

ST i St Bl @1 AIIHME §8d © won
F1 Tfd a1 & Sl 21 9T 89 e gehd
g for qq9E oe | w1 Tias e ot
g Sl 2|

ST i+l fRarsherdl § 'HA <@ e

Sl o U U AT E TH-TE o WY

Fidfufsa 81 S 81 T ol o e ol o

TuEY o HRO Bl @1 fafir gl &
U 1 Td: T & faeo weam 81 4
€ ot qa1 <o © fF T e W fo o
B Sl 21 UH i e 22

FUR HTE-UTH & UETd

12.3 U1 o HUT Th-GER Sl AT AT

FA

= RIETGIL 1.6

39 O 1 Ush HSH § Wl | 3R Sarg 1Y
T Y IR Y ST T - @ S
Teo 9T ‘Ie-fHeHl Tdel’ @ W@
TH-THR Fl 18 9 FIRL THE al

faT 1.3

T TE Th-E I M THSHT A
sTEer a1 @l

T T had 3Tell o R ° Tt
T @l 51

G A THE S dfvfq dA weE
SfEEIS i AGHT VI Tl | sl H
LRI ECEY

fha Tge ! dre 3TEE o1? iR Fii?
afe &0 g faenefl =1 uged &1
F0 7, df fFe wE | i 3 Th-gm
& I a9 9 Udhs W@l A2

feramerema 1.7

Teh R 1 hicl, Tk ©ish ol Zhel 3R
TH W dE |

3 W BET AR Y, e Y, I Twehl
IH 9T HH FH G HRI

T d o 9 fRaer w01 sifees 9 9
TH-TR T I8 7?2




ferareheTq 1.8
Tk el § S oohd 39 3Telt § e
T FIHE H
1 Sl 1 T Hedl 872

S HT GdE T HeA H T HN[ 272

ST Al ferarsra gem € o e
o U o ST Tk Sl S HLl S| T8
FUT 1 Teh T Tl Bl T SMHUI oA
qmed gdeh qSie U STer-3Te el @l

1. frefafad 9 & #-9 g5 & -
viia, g g, 9 B G

2. frfafead d&r & FROT Fad -
THI-TRE T &1 7Y &% HeX T G &1
1 ggF o & [T STUHl 39 UG
ST gSdr Bl

3. WG g ° TarEk g H1e umaT 2
sqd IRTef T HIF-TT 01 W Bl &7

4. vg1ef o HO T ¥ favivard gidt 87

1.3 u=Ted i raeTd

I AE-IE o uEel H e g <@ A
foree YR oF B2 B9 U ® for aered et =
w9 W B § — 23, 59 3R T ugred w6 A
T Ik HUT i fafq= fagivanet
RO Bl B

319 & 1 Sf dHl sTeeensT o Ul @
faer @ s1eEm Hi

1.3.1 39 T

feramerema 1.9

frafafaa aggett 1 TwiE # - 1,
foparel, g2 3R ol 1 e

T agell & IR AR Ufed JHER TR
MR 1 T@=s s
1 39 9t 1 e SR, T Hand
e feeR 3 B2
T W gdel A, diwd a1 iR 9@
g 22
1 T Th-SH § foRor Ge 872
e MY S9! Tdifed & 1 TA™
FR| F SR ST B 7?2

ST Tt 3T I F 21 BH 3 Fehd

2 T =9 9t o1 us Ffv=a s, Tyt dimmd

den feer tEeH Al g Gdiedar et €l
TR I T W ot I AU SAHR i A
Wd €| 9o @ W 3 T FWehd € iR
gehT MR &l gerdll THeT 3 38 B 2
frefafad W foar i
(a) ToR SIS i R THT QT 2 Gieeht
ST ST SEell S Fehell 82 41 4
3 7?2

) faf= R o od+ § Wed W =
AR THF S ol o SHR o o
gl P Y W B2

(c) TS 1 2?7 UE I ¢ olfeh R oft
SHhT Hdied Hwe g1 Hi?

3 gl 3@ € ¢ wbifen-

e EE 9 OT SM W W S H1 AHR
T T IR T B o W TS IA: T
Tl MHR T 3N Sl 21 TAfes o
TME W Ig T2 S 2

o TR TY IHA AT THF Hi 3 I H o,
71 fFdt wie I SR ° W, 3k fopeal
o MR TE wEerd B

o TS H wgd B 3% e €, i arg
TEEY Bl g1 9 T9 39 <O € df o

arg e freherdt 8, e sqent ddte

H9e BT 2

famr



1.3.2 S AqEAT

feraTeheTTa 1.10

frfafaa axgatl &1 s #i-

(a) 51, @M 9 h dd, g, 59,
Iiide T3

(b) fafe= SR & a1 JErETen o
T A faferer &1 germ 9 31
I § 50 mL W R @ |

3 gdl Bl WY W S A W g

el TF %9 &1 50 mL AMH fafg=

Il B OHES: UH-Uskh Hih STl

Y% ORI THEHM TEdl 872

1 E4 1 6N THEAM el €2

%9 H TH T U TR a9 § I W

1 TS EHT W ol 22

Te W TH UW € R 59 1 TR e
iR 3t Tafvea gian @1 o o= o 5=
W ST a3 SE T AER A o 21 Fa o
TS BT © SR ST ST Feeldl 8, sHifere
3 gg &l oferd @ B 2

framerad 1.4 R 1.5 o Hed o e
%@ fop 319 IR g9 w1 foaewor gai § g9 B
TR0 i T forafid gt STt o go Sl
213 1 fasiva; sifiisH Td e SRsiaEs
Stefa Sigett den Wl o forw sifrerd =i €

gt Saudt st Steq frafe & fog
I A | AT S oA § el SHeRieH
o ST 3AE ofd B 39 @E 9 g 39 T
R wged € fr 59 o 3, %9 IR 7@ 4 w6
foreor dwa B1 3@l w1 erden gai § fawo
T T AfF Bt 71 TEl SHiTT ® iR g
e o gt oF U1 Wad ®9 9 A
& 3R 319 1 o7den g9 o wul o e e
off arferer e B

FUR HTE-UTH & UETd

1.3.3 T atawen

M FHft SH [eae W eH o 2, S
9 % T & faferer ¥ 9gd ¥R TR | g
Tl 27 399 Tdl e TR uek fuferer € a7

fohae TR saT 22 399 ufeu fw fafaex o
FE- g 7?2
ferarehemy 1.11

100 mL &1 & fafis o 3t s9eh R
1 TR b shieh 9 % T <, S T 1.4
o fe@rn ™ 2

Tt fafisi o fuea =1 g

Teont ol o g1 w2, 3 A W
IR At § =ik o The W <
foreeq 1 oo fafts o o) fafis o
freg &+t fasfierar sTH & & foag
IE W St oA @ 2|

g fres &t faRe ¥ see wdifeq
T T HIET H

i

=

faT 1.4
3 o <@ forg feafa o fe st
T I Tl T2
3O YU W SO A1 STAM I?
e <@ T Sl we saf i gorn | Tt
EQl ﬂ'cﬁg:&lﬁ'[ (compression) HTRT 3R Bt
21 AR 0§ @M 9 H H ST & SH

5




aTet geltepd USifera™ 19 (LPG) &1 Sredrell
¥ feu S99 s faferet & wdifeq
9 Bidl g1 3Tl aredl | $u9 oh ®9 |

TG ofereen § KU i Ta SEHT 3K
e e Bl 1 39 aEfd T o wron
I FHU ATY § T Fd9 FI SR 9 THI B

Hdifed wepfas T (CNG) 1 SYFMT 2l
&1 gied FTRT A eF % SR g
AR TG kil Ueh hH TG Ol THfeel
o gdifed feran <1 Heel ® TS AT 9 TH
WM ¥ T A q% A S Gehdl 2

SURI AT T Uge arelt T 9 faer @
o yor fFu & 59 9F g & R 9 g
S @1 22 A T TH % ohd gl 87 @M i
T o U 9 W A W € SR wWE 9
TheTeht B % U9 I B1 I8 T o Ul 3N
R ot S Gk € U gC T @H H HEw
TN UG dF $9 & &0l § Ugd Sl €, 39
T 3 TS %ai o TaaXor | L Sl i o
Tfa IR rcfies Red Tl o wRO TG
3 el o fereor wga diear 9§ g @

k! (b)
°o = (@)
0%0 0° °Q &.* «,2\
.0 0o o = C
,,,,,, ° \
08 2250 @ «®
eo oo O . =
o 0°°°C:° < (e
o
e (©

forT 1.5: a. b T c Y51 &1 a1 sTaweqrsyl & o
&1 IS ST 07 81 dil sraeensn
4 &l &1 fd F @ o1 GHAr @ R
%] ol 1 S Gehdl Bl

S b1 SR I TG HU g Ui SR & ™
o &l oF SHIOT T 1 geE Sl B

1. gl 7 & 5997 9fd 518 SFa
& T F8d 8l
(A = SFHA/3TIAT)
98 §T T & FH H frrrad &l
spafeerd #3- arg, e &1 e,
IET, Sed, Wik, ¥ 3R el
2. (a) TSI F1 g srEeensit o qon
4 g art HR Hl GRUEG
FHifa)
(b) TAEleTRaa T f2wquft ST - &I,
GHigaa, @®ed, add 4 g @
T, SMBR, TSt Soif TF F7d|
3. PRI Fa| -
(@ W9 O & 39 ad7 B 9 34t
g, forad 5@ w@d g
(b) G AT B FaR W gErE Sierdt
gl
() oS F1 99 319 FEeardt g
(d) &1 4 89 39HT T 379 g1
& IHS T g1y A % fow g
F02 I 34 BT TS
4. GE=TE 319 gRIet i S79er g4t #1
el FH BIaT &1 ek 397 a% &
IHS Pl T d Rd gY J@T g gar
TEY, T A gl 87

1.4 T USTe ITUAT STIEAT Rl A
Hehal &7

AT YO § B S @ TR Ster ugred &y A
st § @ Hehdl o

faarT



e 39, 99 9%,

o T, WM W, W

e T, S¥ SorEw|

LA aSe o SN Y o ST
BT 22 31aeen & URedd § uged o wui W
F GG TS 27 M TH T U T SW
& @I =nfeu?

1.4.1 AUEE IREAT T gqreT

feraTah Ty 1.12

o T AL H 150 UMW 9% hI ITHST o 1d
o 1.6 oF STTIR ITH JANTIC | T
A Tl 36 YR THI 3 o LA
1 9ed I hl T @ B

o ot Sffg W SR H T HE TE B

o 9 9% frEeE o, @ aEE e Rl

o 9 9yUl 9% S H ufafdd @ S,
A AIHE A H

¢ 3IM YT FAIEA H TH At URedd H
JeTo i e F

o 3@ AR H T HiE H DS S AN e
T T H, 59 Tk oA e A |

o e ®I Y W TR ToR W T, 5
Toh foh SAfRay St 9 &9 S|

o S % %9 TN 9 TEE srwen H
REd H Y& hl A H

39 o AYAM i 9€H W 3Tk HUN hi
fast it ofg St 1 Tifas o1t o gfg gh
o O HUT ATH I Y HIH HEH A B
1 o G U i T SHell 0N o &rd o
YT I I TR H A B TF HROT HT
I T1Id T 1 S AfF @ad g
Tfq T T &1 Tk ST T oA ®, 5
o fieetet ga o ftafda & s @1 5

/:]

(b)

forT 1.6: () T% FT 5TcT d36TH BT G, (b) T G

SeTary 4 g3 i giHar

[ d9HH W 3 TSRt g9 o7 S

9% TGh] TeTIeh Faard 2l

SMHYY a1 o Tmed &) <9I B

fHd 39 &1 TeHIF SHeh HUI oh g oh

T I TeFlE 273.15 KF @l e Wi

Yiman I 39 9§ 59 STl | URed sl TieH

AT : AIAM T R (SI) A ShieaH (K) €, 0 °C = 273.15 K Bl 81 Gfae o fe7a g9 9rmetd 1 quiieh sH1eHt

0°C =273 K & AMd 2| A9 &1 19 shfcad ¥ Afedaq § 9o o fou U gu amme @ 273 seM =gy ik

Ufegag | hfced o sker o foau KU gu aqwm o 273 Sig <A1 =g

FUR HTE-UTH & UETd




ot Fed ¢ Tt 3@ o TN @ ufer
AUHE GO B §, T H ST St et
e €7

T % AN S URAT o QA ST
o 5o g fF Toe | wEEE % 9,
Sd %k YUl 9% fueer 781 S, araEE T8t
ITAdT B1 ST 1 FH YSH FH o 693
off T & BlaT 81 HUN o YRS SRl
qA I YA HLeh UK I LA h
T W TH S k1 ST e @l Hf
aaE | fo fedt e #t gfg <@ie =9
S S H G SFEifad w oAd 7, T
T S € foR 9w i) o oft T g o
N w2, 8 T I wed € TRl T
1 Ay git g8 § 71 IgHSed I9 W 1
kg 39 i Ik T W 59 H F&eH oh
for St Softa el &1 Savhdl gt B,
U e 1 Tg@ S Fed €, 31efd 0 °C
(273 K) W ST o FHUN i ol ST qTIHH
W G o U i el W A el 2

Ve B Sl W ST Sel 34 €, @ w0
Aferer I=ft @ 7fq w &) Tk FAfv=a aEE
TR YgEHT HON H ga il o W © fom 3
TER YT e 1 ISl Tds 8 S Bl
T A9 R 59 719 § I T IE & S 2
THEAE TE W g8 duHE fSH W sd
e ol €, SH THH YR Hed Bl
FIIR THME 0T T S o Geft HUIl Bl 5o
Foft fiet St € fof o a7 & a5 9 R

@ o falw @ a9 373 K (100 °C =
273 + 100 = 373 K)
T 39 TSR BT T SHOAT hl TR

Y Tehd B2 30 IHT e aRwift swifse, S|
g I i YGW ST i gReya fRa
21 373 K (100 °C) TTHM T A9 3{effd a9

8

% HUT A I AOHE W U oF KON i
a1den ferer ST Bl 81 UE gafay €, it
T oF HUN A A0 i T F1 o &9
o erfafiaa Foar eraifig & ot 2

o= [ = [ |
ftererdr e

3d: BH € HE Hohd © foh ATTHM SEeTshl
B IS I TH RN W OTE sTawer H
<A Gehd B

T i fof T e  uRred i staen
% Wt Bl T g R 39 9 59 SR 59
¥ 9 o1 o 2| R e 1@ T €, S
3a ofaeen ¥ uRafdd gu fomr, 3 stawen 9
e T § R 99 S | 9gd S 2

feraTeheTTa 1.13

offgT O P A1 SFAFIH FAREE o AR
39 Ui ®eh < &I @M (China
dish) ¥ =@ <I

TS H19 I 3¢ HIh 39 A F FH
@ 3

TH %19 o Th T W T &1 Th el
@ 2, o foa 1.7 ® swien @ R

T R ZHI

e SR EA EN

I I AT FARES

<t firgd 1 e

o 1.7: 3EIf799 FRES &1 FEadqraT
faarT



e et T Y R s 9 2@
SR forarerema 9 o9 o fepd
T T ©7

5a eTeeer | uRafid gy o 3 stawen
Y @Y 1 H ager H Ui i e
Fed B 3R 9 ° e S/ o9 H1 gieha i
freTor e 2

142 SA-UREdT Rl THTS

B0 WA & o Uesk &l o e w1 g0 A
3 B oF HRU gl i fafa= sraenst
T L gian 81 forelt faferer o 9 19 W @
MM TS FUied i 9 R SN2 1 39
FUT o o= i U HH BN ST ? AT STIeh!
o © R @ sgH W wer § e &
raee 4 giEd 8 Fehdl 872

e firz

fard 1.8: 3719 9@ W T3¢ & FHUN HI GHIT
ST Gl Bl

TE F TG R q9EE e W 19 g5 o
I Tk 2l

T M 3 co, & sN H T 82 3
=4 <@ R HUfEd o <an 81 S« agreea
TE H AU 1 QHERRR (atm)* &, @ 29
co, 59 Faeen | o fon we i # ufafda

Bl S 21 T HRO1 € Tk S e SEES
1 Yk 9% (dry ice) FEd Bl
39 WE U B %e Fhd ? fr U )

7 '\

aﬁv—>ﬁv

f'-l??f‘TUT

farT 1.9: T srawensyt 4 gsref #7 3TaTEIIGROT

SHfAfad argarT &1 dfeqaq d a5
a. 300K b. 573 K.

2. fy=fafad drgaH W e &1 Gifds
7T 1 g
a. 250 °C b. 100°C ?

3. &Gt ot ysref F1 sacen uRadq &
IR T R Al @ 87

4. FrgESA 6 F 59 d IREdT HE
& fau =g fafy gemul

1.5 STSH{RIUT

a1 1 STeEe aSe o foIT o Heg ol
1 1 <G e SAEIE ¢ F AT e
Sed § o9 TS HIE IR T GHRA 7
S fomT saerie W 189 T N g 5d
Ay e § <l Sl 21 A i Gell Big
T W I “R-+R o § gfEfda g s )

* UEHITRTER (atm) THI4 <€ o IO 1 G5 €1 <@ 1 SI A UEhe (Pa) €1 1 atm = 1.01 x 10° Pal IgHsd | o1 &
TE SgHEH I HEC ¢ GUE ki g W GgHSHd q6 Teh USHGHE €l © IR gH WE S el Sl gl

FUR HTE-UTH & UETd




el IS F@ W ©1 3 A I H S
1 I gIA?

B9 Sd @ fop werel o ot gEem nifaeiier
B € SR et Tohd & ek Tfyea qome
R WY, g9 A 3@ F Ui § fafe=r wen |
it STl Bt @1 Sell o Tae W feerd ol o
T A H 3ot st et et € fF 4 W
FUT o SAHYOT I W Hod B S B FALIR
Y %Y q9E R $9 % o § aiafdd gH
1 39 YiHaT ! RO wEd B

1.5.1 ATOHITT ol YHIfad A 9T
Hh

T fHaehay o weay 9 39 9uEd ol
ferareheTq 1.14

TH et § 5 mL Sa o 3R 39
faesl & @ - 9@ & 7= W@ <
Teft @t =i+ fagt &) @et § 5 mL
T Wl 39 fagst & U9 A U= F
= W@ <

geft = gt &1 =t § 5 mL S
TR I 37T el hi fhdl ST o
3R W 3

HHR FHT A TS FRI

T gt uRfRefaa o arsftexor o o
T A 59 &1 ff A W

T o &7 off 9 fhamramdi &1 &
3T Yeror |

gredfteR o feAfafaa defi o aR o
31T 1 STHH T Hehd 82 AIHM 6l
T, T H1 &7 SR 91 HI A

M e T g fb arsdftentor &t
fefafad = @ sedl @

e HdE & 9ed W: 3 'W S © %
AR Tk el UishA B Eael &
a5 T AR hi R o 5 S 1S,
e e =

10

o TUHM ¥ gig: AIHH Fe W e HOn
I T fas S et €, fed 9
IrfeRd & W 2

o TEdl H HH:AY W fawHE Sioersy &
A o1 ST shed &1 et ffrera arome
T TR -9 & 9 ° T Hfv=a
A= H € S 9T el /1 5 o H S
FHUN T AET Yed W & Afees BT,
STSHehYuT Shi X T ST |

o o H T A IfE: W W ® R A
I H HIE Tkl @ W & 91g o dF
BF U Sod™T o HU 9 o Y 3
it § e eE-uE % SoA-arsd
AT TS S R

1.5.2 STSRTUT o ShHIUT Ifiderar oFd
BIelt 872

ol U a9 | W 79 ° R eI g
@&l €| A0l o IRH HH gE ol bl T
Il i o foTT S oF U7 3799 STH-UT9 9
Foll TR T o B 36 T STE-TE H Sl
o 3TERIMG B o HRO Yiderdl & STl 2l

e AT THIEH (A1 ARG i it geH
ol 59) W Ol gl W fir & @
Bl ¥? THoh U1 3Th! Bl o SHeh 3H-Urd
¥ o1 g R o € SR arodiehd g W ©
S8 7ot W vidaa 7eg@ e 2l

oS H9 At T G o 9" A Ao B
I Gl T R v fogehd &1 Fifeh 5ot o
OAHIO T T ST TH FAE Hl A
AT 1 ST ST SRl oh ShRUT el
B o 31 ST T Wehd B?
Tt o TH gl shug ol U eTeu?

IRt gferan o RO Mg § e s
et 3 @, foed g fideran firerdt @1 St

famr



T ot WH

37a SR Ui bl UTe STaEensy i ==l Y @ o aH-3TEEA qo‘swd,aﬂ,aa,\
9 3R e

TAGHT - 3E Sl | U STcATHeh Sell Al 3R Afes Sufe B g1 A %0
AR T8 & &9 | 8 &1 FIRge 2gd iR 217 sea H e g €1 207 sew
& ST R T iR FoiRde 2gd o oI Aifeam =1 #E o 9 =it 71 faga s
Yalfed BH W 98 19 IR I STEfe 8 St 1 SEf| BF 9 2ge a1 s
o 3 TR A WA IR eIl 81 719 o THd o THR 30 WAl § T faerm
I T =HF T T TSHT o HRO E g SR AR § o 9k gl 21 S=d avEe
% RO & AN W eHT Sl 2

E-ATFRTEA ST - T 1920 | IR wifcreh o=fifer g 9@ 3 qef s
el T & fau o ToE @t eoffl S ToreT
o YN T 3oad ARERET A Ui &l Tk =8 TerEel
1 afaerartt =i, {59 99-2mEwRT He1de (BEC)
FeT T T 2001 H TR oF TR T HA,
ST ohelel 3R whiel 3. 9fT ol ‘S-SR
T poss g FETAYH" I IR U FH ok fow Aifder o
(1894-1974) (1879 -1955) & qU@hR § TG foran M 9= ag ok
e o Teh Argd A fSad %H S arell 719 i §gd € wH q9EE W 3T H
Y BEC dIR B %I www.chem4kids.com T @ 37 %ok q51¢f &l et 3R
Tl el i SR Y ST W Wi ST Hehd! € y

% B9 WA &, ST % 3R 59 1 9ag UM oh WYk H TR S B W § IR I@
o U1 EAR YRR 1 SO W Sl W i 59 STl | 95 S 2, S g9 9 w1 gal
a9 W WS S §| SOl Y UgW F o &Y H TR STl g

o T ST ol BUR IR T A99NToa 8
St ®, foed siR et 81 s @1 S gt

FHUS § STl 1 eI ferk g 8, 3oy

~

. TH, I o7 7 For w3 A

TAN U SHH STawniud g argHed | T 87 |

AEH @ ardied g1 S 2l i %Z;;j;;;@wmg
e e § AR Bl w6 W get i &t it 2

R CICEURE AR X 4. FY P 37987 Wi G BH TH 3 A
forelt e o B9 TRien Sl W@d €1 Sed) T 5ot T @ G 87

gl o HT e Tag W Y I hl o3 TR 5. T 5 f5E WE & FIS TET

3T &I g o IURed Setarsd i Sell 38 wEq?

FUR HTE-UTH & UETd 11




12

T g&q FUI § Ao o =i 2

TN -G 5o i sraensl o fagmE g 2: 9, g 3 i)
39 o HUN | SRV g Ford ek, TH o Ul | Fod 6y
AR %d o HON H 39 M o AT B &

3\ ok FHUN A I ! fHAfed F det FON o diw w1 R e
AR Tfas et =am, 6 & foau gg eifiean fRq saf & fau
qeedg Bl

31 o foTT 39k N b e sTAfie hitd =it ¢l ga |
FUT 1 Rd ThH-gR W G fhaet o waferd & gl 8, 7|l o
HIE HY TEI Bl A Tk U AEHG w9 § fo=Re L 2
Teref ST SFeed Sid:gfafda eidt €1 g w1 srarensti # gfeda
T AR T H YRedd o TR s g @

Fedurd TR ¥ 3 ured g9 o uftafda g fa @ e e
e § 3 S 2

e webw o et ugred Ee Sr ereren o o7 ST @)
FIAIH k1 A e f9ad qafic & w01 g9 1w 9 a9
o ufefda 8 2l

TSR 0T Weh | h1 UREEAT 21 Hag o hUl I Fshl U1 T
3ok o9 o TLER SYIRNUT §ell i IR Y od © S 56 Wl 9o
e ¥ qREfdd ¢ 2 2

aroAieRTo 1 Tfa FefafEad ®Rel W R S ©: gagl e
fSrehT STgHEe o Ui TR BT €, 99|, ST IR a1g i Tifd|
TSR0l W Sk Icae Bl B

IEHHT HT T ST Ad k1 g€ HET B S 1 kg %I I
IgHSA e 3R S o FHUElE W N fewen ¥ e wE
?q WA B 2

T i T S Sell 1 I TH1 € S 1 kg 39 1 IRHSAA
T T W HI SHh oM f6g W A & foIg W= et 2|




FUR HTE-UTH & UETd

FT T A TRET 3R Sk A=k et 86 T4 21 =g

A= e K
IGEIE] X m
Hefd et kg
IR = N
DGR o HiX m?
LR foremm 9fq A kg m
<qd Tr&ehel Pa

fga armm i Afeasd 3o | uRafda
00 K (b) 573 K.

fga armml i hfee s | uRafda =1
5°C (b) 373 °C.

|
(a) AN I TN ©H I W I8 IUA & 919 w9 ot 39 ugred
I for e1gva & It 2

(b) B 3 HI T ogd R oS g A A Wt 2

. fr=fafaa wref &t 39 Foil o o9 Sed g STHYT & AR

afead #:
(a) S (b) = (c) AR
. Trefefea aomml ™ S w1 difde steen #4918
(a) 25°C (b) O °C (c) 100°C?
. gfic BTG HRT 3:

(a) ST HT F a9 R 59 ¢
(b) TR FI THR) HW o a9 W 39 2

. 273K W 9% i 3T HH W qAT A bl 4 I9HAH W 38T HA

T yliderdr 1 Yo At i e 272

. 39d gU S STUET 919 B 9 Sod hi drerar fhad e me™

B 72

13




9. frafafaa for o f&w A, B, ¢, D, E 991 F 1 7a%en Ufiedy !
o
o | gfg qen '
@ H
E]
Ga D C : D >
+ o #
[
o G HH qef
A 7 4 g —
g 8 TorameRaa
o/, goll N T\ o o sk wfaeiier 9 o fau e ufaed
1 Tt &1
THERT THIUT A §q TTUehl ekt STAYIehal TS
Tsh IR SR
Teh 991 T 1 eI A Wil T R hl Th W1
T X
FS FIF< Dl SlAl S Jel T ST FHiel = 372 Toh &L TH
wfaest w1 fmior 7 ferar wmg?
A W IR A Tt

TR HI W T & 7o A 0 § R 38 TRem HY 3fee W W &
g 9 ®9 HT 99|

e TR e A Wi IR 38 IR F gE W 6 <)
3TYeRT faest TIR 21 37a 319 STeft o Team 9 aR &l S A

R W I IS 9 R G 2

| o e i ) A T
N =1

forT 1.10: 319 @ 59 3R 59 @ 919 4 gRadT & fou we gfaesf

14 famm




e 2

OEn10)

00000000

M TN 3TE-UE & a1d 5 8

(Is Matter Around Us Pure)

T Y 91 Fhd € % IR @ Tlwr gem
T, =N, A, ek, el ToRel Sl a1 5[

ferg 2.1: WiE ° SUFRT Ft 94 aci F9 aqy

1 3T et 37 @M Al q5iedt o feadll
F SR T8 ‘g8’ v W =n T 27
R AT o T 3rg o1 1o e € TR
yef § i faetae 9 @ Aferd, el &
fauw 3 |t aeq fafe= agef o g @
Id: TS el T S0 o oy g et =,
WM onfE 1 Ay 81 99wk St TRt
Teref 1 Yg FEdl © al 39T arcad § R SH
e A Hisg qeft U1 GAE TEEtTE Tehfa
& B T s e TH & GHR ok FHO °
TR o1 el 2

59 TY S AR SR <@d € af U ® R
gft 71 g A W A g sEFal &+
oo™ @ = ®, S & fau, 9 %1 S,
wfer, fagt enfs weft fasmo €

2.1 Tiasror <= 22

e T o T @ A g T a1 ATl
Y THeToRY oF1 il 81 89 SHd © T &1l |

Hol TU AIfSaH FARSE i AR A1 STHaA
fafyr gra <t | geres feran <1 Ahar 21 Fwfy,
ifeay FiREe 07 oY ¥ T 35 S ©
AR 39 Wifaw fafy o5 g sHeh THEE
sro@El ® gues @l fRar ST gehar @1 @
YR = Tk 1 @ iR T8 U € weR
F1 Y[ 99 @l € S gHHT AT guH
& R

97 ugref SR gt W whEHH %01 Tl B
g gg v R off O 9 ww el 5o
TfeneIfote T[0T THEHE g

T YhR BH e Tohd ¢ T 090 o T
T ffuss g T =i 2

2.1.1 THYUT < Yer®

3EFEl H1 Yohid o AR fafT= YR o
fagrol @1 fator e 21 3@ @we fago & &
YR B &

feramerema 2.1

Fel I A, 9, T R T ggel § 1)
Th i T 50 mL W@ @R TH
T IR Hewhe o1 o, I8 31 &l ]
e ‘9’ HI TH Y d 50 mL S q
T T AW Gowe O 3

W Fothe AR URfEM WM =1 qeRo
T (Hifean FEe) 99 ‘9’ iR
H E| (IHT HT SETS FT JUH-YUE
e R)




feraraheTa

16

319 JUE-JAFE TS °h 37 AaFdl ohl
et fhgon dom i)

Ik W1 3R a6 oh SR W T [bie
TR A

g ‘3’ SR ‘9’ i U g 9 e
2 TSRt sFTee wuM et §1 39 WE
fasror =1 &9 wEE Ao steran faeem
Fed &l 39 WE & A &k FB 7T
I §, A W Tk AR A § =
3 wE W W e R A w5 qe
FY| Fafy A WE o U HIR Gehe
1 Tl €, elfeh 39 S Hiet o T 1
o gerp-gerek €1 U8 fe@emar € fw
T ST gereh-goreh WeA W@ Hehd €
e ‘9’ R ‘T A S s we e €,
3ok 391 fifdek 3fe U gorep B 39 e
o Toeror w1 fawmrt fasor wed 81 difesm
FANES 3N e H1 Fler, T96 3R
Howl el 5ol 3R et foomi fagror o
3T IR E

2.2

ST Y: Hefl i IR Tl o1, &, T 31R
T ¥ i
T T 1 A XU gL T W W Th <
- e ‘A H HW GeHe & PO
forma 3
— O ‘9 & U T HIR Gewe <
—  9ug ‘"' ®I wi & gl Aqr T B
3T 3
e G e F e e e e
Waﬁmaﬁ%ﬁwﬁm
F A § A H FHE | F R TA o
femré <0 272
7 2 | YR i fH0T &I A W
1ol 3R SHh! W W < | A Wl
feptor =1 At few@ré < 22
3@ Ay *l F© 999 T wWd B
T 3@ o9 fOyo sEE 9 ST
F TR HT | fagor feer @ W

TS GUF & A% KU A" ST IE
F 72

o Ty =1 BA | 1 BEE T W FS I
i

o ey | URoTH W ==l 39 R W UE
Tq S M T TIA A

o g ‘e’ R ‘e’ uw faerd UM 2l

« g ‘"' uh Fieed O el

« U ‘T Uh wicEe faerEd T

FH F B
BHE TF F WY FeA™

_WW w0 F o gen 5
LAk
a @ b

(b) ()
SR T 0
T WP

=9

l———— @A
et gl

BF T 1 wwgenza

ferT 2.2: (75957 (B &1 9fFHaT)

379 &Y Toeral, feiert 3R wiemee et

& 9’ § g3l

1. geref @ 379 =1 gHId 87
2. GEAf SR fawar fagon 9 fax sard)

2.2 oo = 22

foeem o ¥ Afuw uat w1
fagror 21 319 wfdfeT <gd WehR o Tt !
@A B g S, el wia g T o
SR E| UE: T U oo H T @
Tered o w9 ¥ foeR o € f9d o, g =
o Tt & afed gwfa o S faeem (fag
u1g) iR g faemm (arg) ot & B T

famr



fereT™ o 0T | HHINTHAT BIdl &1 IS0l oh
T g S # W] TT THA T S| e
Tgiar © T 59 foeraa o =i ofR = o
0 g9F &Y ¥ foaia g 2

ﬁma@i:??ra@aﬁazwrrﬁﬁmm\

T ? o iifaew fopan gro stemat o
?E gereh et femann < Gehar @ Afer TR
T

ff Ty urgeti & e 99 S €
SFifer 3 319 TZhi o TN i T
i3 3R YoIp-gh GEA Tad €1 S
o fou diaa, 6 (e 30%) 3R
HTR (T 70%) 1 {07 2| y

foreht fore=m st &1 9 faetee iR faerm o
dier Sl 21 faeram w1 o8 =2 (TS A
TR ¥ A Bt 7) S T TeF H faaam
o fietrar @ S9 faeiaes wed &1 foerad 1 @
o2 (U: H A1 H g ®) S T foeiae
o Her e ® S faeid wed €
IETEUT o T
@ = SR Sl *1 I Th aa Hie
o 31 1 ST | T =i foetd @
AR S Taermas 21
(i) e 3R Uoewlela w1 faoEa 59
fesFer STEISH o 919 9 Sl ST ¢,
sqd STAE facm & o Uosieid
IESIRE
(i) ST YA S HIEl S, i TeAlS
T foeea o T oh w9 § ©1 3
e SReEEe 19 faom 3R wia
IESIRE
(v) o9 79 9 19 &1 foerm 21 7 qe:
T HEH| RS (21%) A ATELSH
(78%) T FAM THeor 81 ATgeS !

FT gAR AH-UT & uard g &

ag w1 foaEs wer S @1 a9y Ao
TN N 9gd F9 GEl H SudeH
Roild
foretam & ot
o oo s wmE fago 2

o 9@ & 9 =9 T 1 nm (10°metre)
T off BR B T T 3 sE F T
M W Fhd R

o 3T B AFR o HRUT fIeT=H o I,
TSR T YehTel 1 fohor i e et
2| zhferu faeraa o germer o1 9rl feard
RG]

o B & fafy g fae o won
oo & 9 gorep i foman < Tk 2
foeram &1 wd Big 4 Wt faea &
% e Tl 93 €, el faeree o 2

2.2.1 fTae@9 =Rt Aigar

fpamehemT 2.2 H T <@ R 9e ‘e ok
g ‘9’ o 99 T B 91 o faf s
% Wl & faerad 21 &8 @ s € fo faerm
o gerep-gereh A § T oI faorm aared
T 1 foerem o Hisg fooa wsiel w1 9 o6
YR W W T, ¥is a1 §g« =l Hhal o
Gohdl B 9 31N T JoiicTeh 91k &1 feramshany
2.2 H 9g ‘91’ g W faere 9g ‘9’ &t
o ® 7 2
ferareheTq 2.3

T YUFH-YAF Ahd B 50 mL A |
Teh e § Tk 3R TR H S e
e FaNEe e 318t @e fhen o
el e wered $iR erfers 71 5ot @9 50C
Y S o T st i TH H
foera =1 &1 g e & &1

17




o Tt fu @ a9 ) =, W Steran
RTINS &I S W Sl TS "R
TR 7?2

ferdt Tfv=rd aIa™ T S &1 foer ugred
ol Tkl € Tt o faera =t emar g 21
T v H, faw u fafved qumm oAtk
foera H foeia ugrel =1 s € @ 59 Sgw
faee wed €1 foe uiel 1 =9 9, 5t 3|
a9 W Hgw foerad o Sufed ©, SHeh!
e ieral el

I T fooaa ¥ foom el 1 Amn
Fgaar 9 %9 Tl 30 SHgW faeEE el
S 21

afs faaaa o fad= o=l &1 g@rgan
T TR 9 T B Al 3 S o FEd 2

Ifg o9 feeft faftre M WM & §gw
faerea o qan 39 dR-oR IeT W A F
B2

ST foru U foramerad 9 89 g Hehd
& fr U gu uw ffyea a9we R gerer-gere
et w1 faeee emar f Bt 2

fae&e @l A& (SSTHM 3T9a 3T9aA )
¥ 9ol gu fae usied &1 uen i faeed wi
Tigal Fed T

foetae &1 Higal &1 IH H agd o
fafeet €, <ifer g9 @l fadh = fafai o
TR A ==

() ega/faete o s gfawrd

(i) seHH/faeaT o 3mad gfaea

_ Torta w1l =01 gomH

— x100
feletae <Rl STRITH

18

(i) Toctam o5 AEa/emEa gfawa

ERESREEIRE IR
ERPERCIRE PR

100

IETEI0T 2.1 T e[ & 320 ¢ foeomas
STl T 40 g WHRU 79 oo 21 foerm
FT Il 1 YRepe HL

g

e usred (F9%) 1 SSFAM=40g

facaeh (Sdd) 1 §AHM =320g

T W €,

faera &1 SoTmH = fao 951 &1

SHH + factr s 1 S|
=40g+320¢g
=360 g
foreTa T S| M faerd

_ foera o=red 1 e

= x100
[FATT ohl KA

= 4—O><100 =11.1%
360

2.2.2 Teter o= 22

framehemy 2.2 9 ‘W’ % FW U T
faomitt sier <t 39 ga o uRkeifyd & S ®,
i shedial 81 Ticias we fawmr faso
g, forw foer wered w1 s 7@t @ sfew
Hiezm &1 g | fetfad wd €1 3 feifaa
%01 3@l ¥ @ W GHhd 2




Tetem ok TuTend

o 7% UH fawmid fasor 2

o F FHU G 3@ A GHA &

o 3 focifed 01 Wepter w1 fohTor Bt el
W ¥, w8 g wnl gfeder @
S 21

o W9 T I I A € a9 I H A A
AR 93 W € erufq factaq e
g 21 oA fafs g3 &l a6l
fagor o gk fohan =1 Tk 2
e |l w1 = 98 W € @ e

T B Sl © e e | UehTer ot fRo
FT YRV FF ST 2

2.2.3 HITESA Taeras o 272

frameRam 2.2 & w98 ‘]’ o g W fHsm
% THIES A1 HiTESd ([Ge@ Hel Sl 2l
HIcEe o H0 faemT § 0 &9 9 ol
Bld 21 Ticia &1 3T9en w01 1 SRR B
B o SNU IE THHO A wdid g @

Ifeh arcafasrar & faerem o fasor g,

EEiGl

%9 T e
3 gl WA
R 54 Y
£ EE SHXRM
EiEs EC] qr
Bt EiEs| wH
EC] 2| EE]
3™ EiEs| EiEs|
FT gAR AH-UT & uard g &

HIEEA FHUI o B THR o HRO &Y
7 3@ ¥ & 3@ U © olfeh 3 w0 Wehw
1 TehTor sh1 STEFT @ el 3d €, St foh e
e 2.2 ® 3@ {1 YR AT RO
e fofedt 99 (Tyndall effect) el STl
B foTea e oRfes o sE! @S 1 o
T W | SIS 85 & g7 & Yh1 &1 foho
Tl € 9 ol W B feTget g9 ol 3@ Hehd

[
@ . I
«— Tt gt
) S—
(a) (b)

forT 2.3: (q) FTR Gebe &7 fIaaT f27ee g919 781
39T 2 (b) 38T @ U BT a5 foqser
g9Te gt &

gl 78 FW ¥ UK Yol N HEE ok HT ok
TN Y191 o el o I Bl B

9 UH T WA o SR 9 i
R0 ToRdt © T en feied uae & 3@
Hehd T ST o Shigd § BIE-BI ST oh [
B4 ® S fh wicEe Ul &% GHH HgER
FW T

e, e, Ferdl
Y37, e ared 1 f@R (exhaust)
ofeT

T, WE FiH

Steft, TR, e

A T weR, 3 i

19




ferT 2.4: fe7se gurg

HICTES o TTeH
o € U fawar fagor 2|

1. S37E0T & Gy GHI T fawmr fagon
7 fasg Hifa

2. e, faaq 3R $iomEe tH-3@
9 frg geR =1 87

3. TF Ggw faeraT a1 & 1w 36 g
gifsam FREE #1100 g 5Fa F
293 K T =icql Sirdl 81 §9 aT9HH T
$qHT TFal g

2.3 Tagror o wedl 1 gl

B UG b ¢ foh W Wiehfdeh el qEmiTen
IR Yg 7 2 &1 fAso T wehl F1 gore

o HIES S HUN HI AHR AT DI
B € for 3 gk w9 H i@l 9@ e
W S g 2l
e ¥ 3 92 BEW T www o fERm
# thad € qo1 IU% GRSl 394
RIS
e 9 3! YA Big f&@ W o« 3
FHU T R §Sd 7 i I T B 2
o ¥ B fafy g fago § gus T
fpu &1 9ahdl forq T fowvm fafy
AYFLIH deieh  (fRampra™ 2.5)
SN YUk fRT S Tehd R
ShiciTgeel foera afifare wereen 3R e
Trerm W A @1 Tt ugied i @e @ s
71 yRfarsd o1 S foh hiezed &9 | Tl ©
39 uRfa greeen (dispersed phase) B
& e g s fore uftfera wreen fetfer
war 2, 39 uRelvm mremm (dispersing
medium) FE T | IS i TRETI HeH
(39, 59 o TG) w Fewen AR ufferd
e o STHR aifiehd fehan Srar @1 @woft
2.1 ¥ FB 3T fTU M F

20

&+ o fou fafy= yeoer =t fafar g=m o
oA St €1 gk i U a0 o g Sk
&% R Y SHHT W HET SR GET H A
Esuc IS i

ot fagror st weRon wifass fwan g
gerh fRa ST ekl ©, W9 wA ¥ AT,
T W AR, S W Yl Haer o o €
Ffi-wedt fago | SRl H gUF FH F

foru fogie deftenl sl TERT § e S 2
2.3.1 T 9T gk (BT ) ahl et 1ean
T T H RN W RE JAE
Hehd 72
feraraheTa 2.4
T SR 5T |

Rt o @ W TE-Tam W (o 2.5)1
FF I3 Wl I=-TAd R BT <

319 oY i TH HET TE B TH DAY
1 Yedel T4 Y TH T B 9d €1 31
G for aTE-TeTd § aTodieRoT B @I 2
AR B ek T AT S W@ 21 S

famr



AE-TAH T h1E YRad Tel e &«
B9 3Y T KT 9 H 29 B
T o ¥ W SR Ufea i

_— ™

=t
5"“‘ é—b ;— T

o e

7T I T

o 39 fgER d, gra-T7aTq W G fohqehT
ATSHIHIIT G3T?

o N FF-TAY T HIE AT T &7

o 3779 T Flauifed F? ¥ SrEl Tk
g veref & a1 fager 82

T UM € R W A ¥ I R

fago 21 30 e 9 w9 faams @ faom

Tg1ed 1 ATHeRTT i fafyr o g’ gUes Y

THd 2

2.3.2 ¢ U SHT AT N T T Tehd &2

TSl 89 a9R H 990 (Fel) A, s,

gad 2ig YR oh gY Uiell ek S1eEl e

o o €1 39 o 3 gHN § fae-fae amn

RIS

ferareheTa 2.5
T WEqell | AaiEt 7l § 990 |
I 39 d|

FT gAR AH-UT & uard g &

STIehs I (centrifuging machine) 9
T T e T T9ohfsd #| 3TR whd
¥ 7% o Ut T €, 9 Ig WA
W W WE A YA FH Al meE A
et | ot T W 2

Ift i § #E faew 2l 7 @ o=l
¢ IR 9 () 3 W B g9 Y B YUF
#3872 (i) F 39 W TR hY T 22

37e ITT S

© 3¥ F Y W T F ]@17
o YT T BT B GYFHT HE FA 87

Ff-Fft 59 H HieR W FO sH BR
T T R 3 oee T 9 9 R T €
T HUN Dl GUF & o fag SEF fafy &1
T & R S ¥ U Ao i etuehs
o BN gk feRan <l 71 39 fagid o STeR
W SE 38 Al @ A W €, qd 9
F01 9 93 Jd & R Ak HU FR &
w® 9 T

STIIERT
Site FERTSIe | T SR A o6 i H
T qA W Y HIE T g Fhen
1 gfepan Hl
FUS HF Hi T H 1 g IS o
S e H)

23.3 N IMYEINA &l oF fastor @
S JUE T Hehd 87

feramerema 2.6

WW%W@@Q’TW (kerosene
oil) I ST § YAk HIA HT TAW Hi|

21




o fugl & da SR S o fagm & s
IR0 hIT | STat|

¢ P R TH W Q@ B < dlich o ae
I FT YIH-YUE WA AR & S|

©  YUFHIU Y o LI-hleh S @iel AR
qEyHges = ae Sd i WA hl
e o

o SR 9 T UES W i 9 T

ECEETURCT|

firgY 1 9

— WU-FT

ferT 2.6: STHCTCT 5al &1 GIapIvl

IR

o T U S oh TR fHY0 i Gk
FHE HI

o UGN % WA AR HI gUk HH Hl
=@ fafy & gR Tos W (UgHa)
FW Y g foran s € qen w2t w5 et
e R s gen wiel 99 ® S

fOgld o AER, 399 | =&l i
%d 3T ¥ o AR fafa= wal o o
g S 2

2.3.4 79k AAT HUT & fasor wr FA
AR T Fehdl &7

frod s | 3 ug § R R w

FH W oE I Ao ¥ w19 raeen

22

gfafda e s 81 39 TR, S fagon, e
S 81 Teh a1l 27994 B, ol SHeduifad
9 B AFF AYfSA (39 TR0 § k) d
geh H o Al HEAUEE (sublimation)
1 YfSha o1 ST Hid 8| SHIIH FANES,
JgTeA SR TR Seonfe Seadifad giF g
2T Tl F FS ST L

e—— =t

—— A& i Hw"

FR FH AT

FR A TR
1 s

ferd 2.7: SETaT H1 GfehaT GRT F T T9% HI
LECEau

2.3.5 I hICH TET H S1E Tk & 0182
feraraheTTa

s DHEF TA FI TF Tdel Wd ol
o =t PR 9 3 em SR f9a 9
T W@ dig o [[697 2.8(a)]

o W W@ A9 H oA H gAid et
@ # T 9% W 38 gEd 3

o SR, S A WEAe § S o, 399 39
BHE HITS &l 39 THR W o 98 o

2.7

famr



1 TE W Ik IR @ S fow o 2.8 ()
o guifen T ?1 ot @ WA Big <

S & I BEE T W IR I 3R IS,
gEYgEs 3@ TR ®i fodl
~ *id H B
HTTS I T
—— B I [ SR
Bk 9
—| — i & e = | AR
N g
@ N\
eI frem (b)

for 2.8: HiHTIwT 51T Hici @rEl | faermr <Al
HT G

37e I S

J SIO-SY IF FW H I ISA B,
A9 BHF IT W FT [@T?

o T 39T BHEF TF % ke W g
W FT STFAlRT R

o 379%h HAJER, T & T H BT
T3 FW BT AR ST BT T FR 87

S SR A WA F1 39H S factrre
&% ®9 W B a1 € faoa & w9 9| 99 &
A BEE T W FHW B M F®T AR
LR BT B, I8 S o HU1 &l off o7
I A A 2 UE: SE A A Afuk
T %1 fagor g g1 1 aren s S
STt B 31k Sereiel €, dl ¥ H Sl
2 3 39 WHR, TN 1 U0 G9e &
ST ®

U0 | weeh! hI gUF HE & 39 fafy
1 HIHSUTET (Chromatography) Fed 2l
e § I (Kroma) w1 27 W1 Bl €1 39
fafy =1 T g T &I 9oF ®H H TN
feman T o TEfeTy SHeRT A HIHSHIET IS

FT gAR AH-UT & uard g &

Te T uH fafy @ fwe w@m 59 foem
1l ki gureh w H a1 © S T & YRR
& faemas ® ol e 2

qermieht | forehrd oF T & HiHSITHT o
T qpHin k1 fohra gan ®, foraeh sm A
39 I=a el | TRl

I

o TR H T A gUd FH A

o Tfqew T 9 fme & 9o & HI

o T 9 Wi WSl (drugs) S 9US
FE |

2.3.6 ¥ TV it o fasTor ot FQ
TS T Hehd 7

feramerema 2.8
T B THISH 3R Sal i Seh fgm
Y YUF T T TAE B
s 1 e W | ol THH TR
oqfEeR T
ITH Hl W T T 2.9 F SER
Zafeerd Hil

ferT 2.9: 31 goreicT zal @71 Sga fafé § gerasio

23




C fs T R T R SR T
oY 1 Taelh il

o THIIA arvdigd eiar @ qen Gufia gl
oA g aeX feRed W 39 wdd o
T T ST " B

o o EEA WAEh § 9W @ W €l

3 I F

s 59 1Y Y I TH HA GE FA
T 1Y F el Fd 87

s T THY o 07T foh g AI9AM TR YHHISR
&7 TRTF R g ST 87

o THIZH ® FEEAIF T 87

o T TeH FH W YUF X UA B,
7

3@ fafy =1 e #El W@ B TEeh
ST 39 fason i gerek A H feran < €
St fersfea gu fomn Saer € qen fSen st
o LIl oh HeA SMfueh AUl BIal €l

T AW Y Afus qorEia sai S
FIUAIF T IR 25 K @ %7 Bl 7, o o
I gk i o fad goTSt oA fafy @
wE fRa s 21 S & faw, 9g 9
fafe= Tl o1 gereRReoT qen udiferem Sarel
T 37eh fafg= =l &1 gugRion g
U IR T fafy o g & e
Bl had A Tk R Uere o o
Teh AT T b1 FART e S @)

HIYROT AT Y Tk Aol aidt ¢ S fh
319l & TRl @ 9 B |1 A T A i

ferT 2.10: 397511 39ET

2.3.7 aTg ¥ T T FH WA KT Hehel &7

IE TH wH AU ¥ qeN THG el i
TUTST e §RT Gk oAl S Tehdl 1 WelE
o (2.11) 39 fafer o fafs= =roii =61 <riar 2

T IR qAT ATIHH HH Hich a1g i
Tded a1 3T HE

TS AT i | arg i oR-oR T
FHEA
S N
faf= SarEal W T w1 g
FaeT (°C) -183 -186 -196
a1y wfaerd (e H) 20.9 0.9 78.1

321 3R Fuffd 8 & foru 9a8 oM % ©,
Sien e o 2.10 o gerfeEn @ R

24

ferer 2.11: a9 9 Gl %1 914 #3 o fo gaE o

famr



feorg 2.12: 919 & 2@ HT GIFRII

Ik 7W 9 ¥ oW T (G 2.12) . @ 9ng S BRI E @ eE W
! W HIT TR €l e o9y | sufted e Bl ga § Rafdd B 2
T TG HT gk HET T KA Ag W ‘ 5
F % ol e 91 W <5 sgr o & 238 TEE oLg T W W 9E wwW

3R R A9 TeER SY STl Y gdifed TERE SR8 WA T AR 82
foran a1 81 59 wfad W w gST STEE 5

W H OR-R T R S g, SRl asdt TR 2.9
fafy=r el W T Faelw o STTHR JUE o TH I fagt F el § @ s g
g St €, S foR o 2,12 | < @ S HIR Hewhe o

X o A I AqH " H 3H A <
frefafaa o sww 9 . srgfsE w1 wE o

o 99 W SURed TG ® ST 9gd §T - < faeem = W & fag S@ #
HIR GeWhe ok Sl ° arsdiihd il

FIAIR o TR Fareed &l

forT 2.13: o) § 51T Yls FE

FT EUR TH-UTH F USTd Vg & 25




foretam =1 9% 99 9 @ < a1 L o
qIE R 39 57 ) 321 81 o fow wna
Bl <l

3T IR Fowhe o foheeatl &l =i+t fagt
HI el § Y |

70 THH I HEeliiol el Sl 2l

37 I S

o i1 A1 BT @Ie J 3T T STacAlBT
Xd 87

o T fFEd THGHA [R@TE 3 &7

o I figt $T e 7 W@ 59 @ e
& FG gIF HI?

forteciiontor fafy =1 9am 3 asret =i

s w@ A fran @ ®1 Ssewn & fag,
IO Wl ¥ W THE TH W@ H € SOH
agd ot el & Tehdl 1 39 STqfsal i
R o fau foreecer fafy @1 3w
feren Sirar ®1 forechientor og fafu € fomen
N fhed o €9 § g W i faeem 9
gereh feran T #1 fepeecieRor fafyr gremo
arsdieRor fafy o f= wRof 9 39| e 2
o Fo 39 foufed B W € W <A
& A T HE W P S B
o B & ITEr W TS faer u_ied
foetres & Hiem W oo o g9 owifsar
@ Fehdl €| IR gF R 3 rgfsar

3 H1 3o T Hehel

ITTERT

o WS I gN UK THe i g B H
o S T 9 fEewd I guE wE H

3G YR O 1 Ypfd o S ER IR &
TS faftl # 9 fRdt &1 WA X T S
1ol g Y GeRd &1 dehieRal | foreRtd o

26

1 3 3R gereh L el faferdl ot enfashr
B TH 2

e H SR ¥ 9 AT S i Sfd
F S B SR T Tk @ fud 2,13 o
g T gl SeER 9 H W OH uTw
B ot U et o fafsr= =Rol W STut ham
T ==t W

1. 77?7?/ 377\?7(5?57% &1 T (kerosene oil)
S o maq H gereiel € @ g
F T HG  gYFE HIN YT qel
figt & aa & Faeidl 4 25°C 9
Al BT AT B

2. TyF FXH F G At & 99 3¢
(i) 381 9 TR,

(i) TYET 5T d THP,
(ii) T7F T PRI

3. fwwdi® fafy 4 f&g JaR &

g @ gerep e S el 87

2.4 Wifaer Ua TEEME UReEdT

frsdt steam § T wwied o Sk N %
TR eremEE fEer 21 U@ o e em
ST TE IUH T Ghd ©, 99 fF @1,
FHSRdl, S&dI, &Td, Tcel, Kaleh el FAIh
TG 1 Aifash 07 wel S 2|

ST 1 S EA e Hiferer IR
? Fife 3 giade ugref o weed o faw
ied fehT Bid 8 3R S9! TEETR Yohfd
o off i aftedq T gl 81 @@t ok @
R Ay SrerT-3rer fead € ok 3 fy=-fa=
ifqer il T 39 € AfeRd I THEfE w9
Y 99E B €

famr



Sl q1 @ T o 9l a1 54 ®,
Aferd 5ok THMEfTs Toed fg= €1 gt
Ty 3R Saegiierdr § 3faR 81 g S d 8 fh
I B A eIl €, Wik <ol 30T 1 Al
21 I 1 T8 THEH O 5 W T ST
Tl 2| SOl Tk T qiEdd 21 Ser
H1 U H T TS W ® FRa Fh
AN [EEHE GEHed H qiedd o 2l
e IR gael o qErEtTeh oI |
fedq orar @ den W T used U €
qarEfE gfedq &t Tt gfafean oft
FEl Sl 2

e & Sod &1 gfwer § difae T
e <A 9RedT Bid €1 S S e
GESM H{ Gehd 87

1. = & ggEfeE $R vifde akad

e

o TSl &I FHeI,

o TRIT HT TH §dd d (q5err,

o ITHRT § ST I,

o o7 F IFAHT A &,

o faga @ FT T ° FalEd g aer
ST BIESISH 3R SadTs ita °
fasfea &rm,

o o7 H GIYRY THE FHT FAl,

o Bl G TR T adl

o THST 3R BT HT oAl

2. 3797 T-Urg HT FaA H Yg gt

1 fHYoT G ST FH HT FIAT HR

2.5 I USTYl oF R YRR B7

o~

Tt 1 STk TUREHS THe oF MR W
Teall o1 ARl § affer  feRen ST HeRan B

FT gAR AH-UT & uard g &

251 dd

{2 19 Teet =tk o, foreid & 1661 |
TAYYH T I 1 AN fH21 B8 o WA
USHT TR TamsioT (T 1743 - | 1794)
TIY Tgel qcd i TR i T g1 wfaurfea
Tl SToh STIER ac Trel 1 98 9 &9 ©
forg et gfafsan g 3= Wa ure o
fawifsa =&t foran s weRal
el o1 TTHROTGAT HTq, STHTq qe U
o ofipd fohan S Fehel 21
oIqe wE: feu gu fet gt F @ @dt
FT A FD HI TG FeA
o 3 THSICA B
o IS G HHS A WA FT We WA T
I et 2l
o ¥ A qen foRE w1 Yeres B B
e F T B E (3R TR AR F ®YH
@i ST Gehdl ®)|
o I IEqEsd el 81 STl NIl HEl
ey o BTl S Gehdl B
o I yfgeafget =it €
g, =S, e, e, |ifeam, Wy
TG ¥1q o STV 1 U g B gu o
S o qIHH T 59 B
vt KT e e ol 9 e 5
1 gl i gRfela wr €
o 3 fafe= < & B 2
o ¥ A 3R foga #1 FeeEn B B
o I =mIch, Hfaeafigel iR erqae
T et 2
SEGISH, 3T, S, T1ad, (e,
k) , A, FAN SRS TGS o IR0
&1 P q o 3R SAeTg o e o O i
Wﬁ %, o= SUYM] (metalloid) hel SIIAl %,

S G, Tafasa, s sanfk)

27




. a*ﬂwaﬁﬂﬁﬁaﬁﬁ'@TlOO@\

aferer 21 399 9 92 Ol Wiehfdeh

? Safer 9w gHa-ffHa 7

FfFR d 39 B

11 I8 ™ o d9HH T 1Y 2

2 dcd 9T dean 9||"|r\|"| %H{agdll‘l"ll"l

W g9 2

o difeay qun HifsEH I wW %
TIHH (303 K) | S 314k e
T gA EE o od Bl )

2.5.2 IR

T Afw g e B S R G W d ¥
a1fereh el o T erama o TEmEfTe 9k W
GASH @ o 2

3 ot s

S 21 91 9 ¥ 31fyes a Uy | fierd
£ dr T T U #2
ferarehemy 2.10

el i 3 Tl | faved w3 I Tl
F1 50 g R T 07 3R 3 g TR, TH
St frgt = oTeR 2
g 1
R o 9ol IR Tl USeR Hi fEeR
foremd|
R I

o R % 9ol 3R Tewl USet &l diEe
foramd| fasror 61 g A9 W et 89 d%
T | 79 STl 1 gl & qen fasor
3 BH <
g 1 31 11
W A W geshia O T S
gt o ke U g @l ol S
F fom F At gaw &1 AR SR
Bt 82

28

A el R 9T Gl ok T SR S
T o H

I G o Ueh 9T H hied SEUchEs
foemd| s =8t @E faemd qen 3=

o UEIe o TR AT § qg SerRE
3T A1 ] BRGIHANGR 3TFA ! THemd|
(39 frameney o fau sreames 1 fdym
AETTH 21)

39 fohamehald =l TRT o FeH el o |
33T S| STaclshl i Al H

37 IV &

s 3 GHEl 5N I G e H
qar 87

o fFY TYE W U GEHt 4 geawid
T fEEE 87

o I g GIEAT & HIHI I BH GIF
w4 qaH gl

o T TJ GERRF 37T I 7] BISSIFAING
3TFCT AT W e & gl 9gEl #l
g g gidt 87 @7 < feefaar 7 g
g FT T G & A -3 87

T 1 §R I 19 TEgeH 81 I8 T,
T SR ST €1 THh! SaerSiierdr i
Sia e § 7w

THE 11 511 W 19 TEgeH HohiEs 71 I8
T T 7 IR 3EH! T 9 g S S g

o urn o <A WEl g W e
f=1 it 1 <ol ¥ T 9Re ¥ fu T
T 9HE 9, W8 1 I oA oF hoaed
ifqer afadT gan Safek 99e 1 #1 fwan &
FOaey Il | qHEie giedd gl

o YR I GN U WRh & erel w1 fhsm
21 feu T e e qen wewt B

famr



ot 2.2; fasor qur difien

Tagror

1. e A1 Alfieh oheled THY0 a9 ok
faq e €1 foq ferelt =T ifite
w1 o 7= wl

o. fagor &1 Heed Radfa g 7

3. Thyo 3oy ufeera weahi o6 ToTEAE
ey

4, Wi i difgw fafe=i R g 9@
Yok A <1 Hehal 2l

o fHem 1 U 37 S A BT a6
0 % HEH

e UUE Il gR Wi G A 2

o TF qE hI A § T FHEH W T
Aifiren o, fgent o et gU del @
™ e fa= 2

1. I fan ¥eh U Aifies w1 feior
HW T

9. U U 1 G Ued TE el B

3. U Ut & e g e ¥ e
T 2

4. EIZ%hi ol Sherel T A1 oA THRIh
wfaferan gR1 € gerek e <1 g 2

o AT w1 T [ IRt H THA T wW
7E ff 3@ Fhd & T Aifires =) s
AR T ot gl T W EEE R
T TR HaT ¥ 79 uare %1 oifasw ik
Tt Yhfd @ = oM grr saferd
#T Fhd T

uaet
(39, 59 =1 )
v v
fagror
s T (e T geea 7))

[ [
v v v v
aw ek wit Tawmid

 x e Ee; TEEtes a1 agd

4 fomfea frean S gear 21

e o few: S@, Hem,
=, T efRl

IR o ferw: St A Wi+, o o
THF, FHE SEACHEE H oW, STt
qeN Ueehlelal TRl

FT gAR AH-UT & uard g &

29




30

fagor & ww @ sifues qxd (T quvsteEn dAifie) feedt ot
I W fired e €

ool =1 gerer w3 o fore 3faa fafesi @ 3rg warel o geraenion
fmal ST Hehall B

faoram o < @ erfues arel w1 A fagor @) faeea & w92
HaFa i ToIel@® wed & a1 e i faod wed 2l

fae™= &1 digal 3Teh ShiE aq | Suled faea &1 s
e A 2

o T1d S faee o ool qen Sl 9 <@ S Hehdl €,
frefae eard 2| fiofed we fommrd fagor grar 2

FicTee Tk fawar fagor 2, Teer o o1 SRR a1 B ©
foh 3= Wera @ @1 A 1 Gewar, fRq 39 91 © TR A g
1 theflel Y Hehd W Hefd B &1 shieles Saii § qer e Sitaq
H eyt €1 fao woi w1 uRkfera weaeen #ed € SR faamas
o 3 g We o foafa wd €, 39 wRemm mem s 2
S e a1 AR B Gehd €)1 ded uSief 1 Hol ®9 e g,
g Tt foran g0 we usrert o fawfsa ==t foean s geman
21 TR 9% Tred @ S QA D G Ak qe & fer o |
TEEtTE w9 § HaeH @ i g el

Aifirert o 7T s ffed del o ol | = e ®, sefe fasm
¥ Sufterd ded 3R AR S-S0 O i <A 2

T

frefafad 1 geres & & fow ema form fafeai o1 sommda?
(a) WIfSIH FANEE i A o fqe@d d gUF L |
)

AT FANEES i STy FANES 1 SHIIY FANES
o fagu 9 gues e |

(c) Tg o Bl IThe I HR oh ToM A § JAFh S H|
(d) <& 9 gRea fereq o fam)

famr



(e) S ¥ a1 ferreq o o)
(f) =9 9§ =1 i gfadl &l gereh w HI
(@ Il § @ i foAl &l gorp & H|
(h) S ¥ g o A Hl goUF HH A
(1) I o O 5T wE gt & 0wl U § et i @ fe
() T &I ugfeal o Faie & fafa= I &l gae% &9 |
2. U™ TR FH & fau sy fea-fea = &1 g w39 foer,
foretrarer, foretd, S[oml, Seeitd, sTeemeld, god (fhede) dun
STIRY TR I TAN H
3. WA T STOH- ST URIel i goeiaden i fafa= queE ™
Siren den = fRu U sAfwRsl w1 U fRAn W gu afikondt s
100 g 57 H Toera agred &t 96, S Wgw foead 9H 8g T
?, frfafaa @fers o gwifan = 2

e ng: AUHE K |
283 293 313 333 353
TR e 21 32 | 62 | 106 | 167
Hifesm aiNEs 36 36 36 37 37
e FNES 35 35 | 40 | 46 | 54
ST FANES 24 37 41 55 66

(a) 50g e | 313 K W UIfmEH T2 o Wqw faerad i o
FH Bq T um IRfyEm TEde I SAEvghar ghi?

(b) Wal 353 K T TIfyM siNige &1 Th Hqw foe@d dar
F B IR faerET F FH o d9HH W 32l B o fou
I I 71 e faerad 31 e A a8 N TR Ha?
I FR

(c) 293 K W Y& TGV hi Fe-miierdl &1 IRehe Hil 9
AIHH T -9 A0 Hed 3ffereh Sersiier enm?

(d) <oEE § qREdT | a0 ) oo T Y9 el 22

4. =+t 3SR 9feq =wen w1
(a) HJ foeram
(b) ¥E T

FT EUR TH-UTH F USTd Vg & 31




(c) whicTES
(@ fesH

5. Trefafed o 9 e & gar o faomet fagon o ofied @i
diel Sidl, @hel, 9, a1, fagt, favenr, & g @[l

6. 39 fFE vR gfe w41 % o gen 9N 59 gs v 22
7. Trfafea § @ sE-9 a&qd 3s w5 22

(@) h
(b) <
(c) e
(d) TSNS 3T
(e) hicaam iz
MH 97
@ %<
(h) <FREl
W 99
8. Tm=fafaa fason & 9 faomm =1 we=m 1
(@) Tl
(b) HE A
(¢ d9q
(d) wFen
(€ el Sa

9. Tr=Afafad § 9 s feged gaE =1 yefia wam?
(@) THH T A

(b) ¥
(c) W Fehe &l faaaq
@ W faeA
10. frefafea =i ac, difies den fason o affera #1:
(a) difeaq
(b) foet
(c) AT 1 S
(A =
(e) hicHaH FHEMHS
() fe
(g) fafcrh

32 faar




(h) I
(i) dig
G) Hrdgd
k) HeA
(1) e SEATFIES
(m) e
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d) WMl YehTHl
(€) IS T =M
O G TH T
(@ HHS T STer

o

0

—_

g oo

T gl 1 HSHT, I qA FS hhg o | HeHA WA hi AH
FH BG B WX W TH BH* I (Filteration plant) i
fesga s

FT EUR TH-UTH F USTd Vg & 33




S
AT S

WA 9RAE T e SRite ged o ST
e o75YT ®U 9 Hed wfhd B @1 uere wi
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3.2.3 WvH] fhE YR etfiae o TEd 872

STYERTET Teall oh TRHTY] Tas €9 § AR
o & T U1 A 9] Ue A S g A
3T0] 1A A STATH F&A | gid gt
I 54 5 7, o &1 <@ Thd €, v
F Hhd T A T Hhd T

1. TRHTY 5T $HTE I GRYIYT HH
gy Tt gl 87

3.3. 3TUT R B?

HIUROTE 9] TH A1 &1 9 A e
%1 GUE Bl © S O W qUEfTe S gRl
S TId € AUl J TWER AR oA & gN
FHF IS e &1 ] TR a eteen
ATk o IY GeudH 0 & Y § g
FX Ghd T Sl Wdd ®9 9 Afmd d ®
Gehdl € a1 SS9 AT o qeft orerd
TR FRA B TH & T F WA
f9=-f9= 9l & TN WER FAN Hh
3] i e 2

3.3.1 dcdl ok 31T

TRt T o 3T0] T B YR oF TRATIST g
Wied g 21 S (A, Efaam (He) 3ol
S e qodl o oTU] SH dd o shadl Tk
AT g FAfa i €1 Afeh eafershier stenge
o wE T B €1 Sarewone, siedie 1) <
il WAt ¥ SHar ®, safey 39
- 21], 0, Fed 71 AR A= 2

G | UG B arel TS hi GEAT hi
39 U] 1 WAV FEd &

T T[T T s 317 Al o STU[ o
foh Tl o STULA W1 el ST TET e ©
frq 37or stuetl o orifid T ER o9
g &

SET, Fe dcall sl TLHTI[RT okl STecAIh

3.3.2 Hifient & 10
To=-fa= qal o 9] T fAfvea stgaa o

T R 3 SRS TRAT] TRER G HLd ©
a &H S, o, W B €1 TRl ooy Wi

40

R SRl Afitent o o70] faff e
RO 3.4 | Fw $EE KU M B

famr



ST gRgSH, RS 1:8
it AEISH, BRGNS 14:3

EACE

SRATFARS e, adsH  3:8
ferameremg 3.2

o TURT W foRmE TR o SeHM STUId
& fau 9rvft 3.4 ©E q@ %k WE
ATl oF faq greft 3.2 IfEw awreft
3.4 ¥ T Aifirwi o eropet o v
Tl o IRATILSN i T oh ST i
M it

o A ST H YIS TS 1 HWeAsT i
U 7 YR 9 U fRar S geRd

R
a TSI | U] | S | 9lcetad
STTATT | FSHAT |AqUTA/ | TqUTd
(u) | wXwToy
I IHA
H 1 1 l—1 9)
o=
) 8 16 s _1 1
16 2

o TH YRR, A 3] H YIEH THST hi
qemel &1 STI9| H:0 = 2:1

3.3.3 STTIF o &rar &2

YT T 3TUTq o ATk Taf¥rd o @ =9
ﬁﬁ %| ERl \'Hlollr\?l(‘l cauli Elﬁ SHIE1 ched §|
3 Teh SAERG TRV STUET TRHTIS i
Tk UE e B € o R 2 1w feremm
T T TS KO AW Ul ¢ A Bl

AT TF 370

21 BT ARG SAE i B (anion) 941
¥ AT ¥ i U (cation) FEd B
3R o fou Gifesd Fgs  (NaCl) &l
STl 399 YATHe Tifeayd 3IF  (Na*) 921
SHOTCHS FARIES 3T (C1H) HEEeh &0 o &9
¥ formm e €1 wawEt % 99 59 W e
e TR B SH SgaHIE TP FEd ©
(IR 3.6)1 T A o fAHUT oF aR o
FAAF-4 H R ATd RN T H3|

T A
3.4 TErEfieR g7 e

23:35.5

ot ifiter 1 TEEfTR I Uk GEw
dtehTees Tequr giar 2| fa=-fa=t Aifient
& @A g WeAdgas e S g 2l
T 319 o foTu 8H el oF Wdiehl WS SRl
YIS GHATd G g =feu

Tt I 1 TaSH wfed (SToET &)
IY I I GASRdl wEard gl fEd uw
T o TXHY] T O oh URATULS oh Wi
fhd TehR W TG Il Teh @i ik
1 i ed &7 9! Td K o fau
ISRl T SUAM HLd B fREl qcd ok
TETY] i HASTRdl 1 STk BT ST
Ol o &9 § fomm fman =1 wehar 2

41




|ruit 3.6: @EW T TS SEUIHTIIeh ST

SRS
2 iy Mg2* stferEE
ShTeaaH Ca2* HehTES
ISED Zn%*
SR (10)* Fe?*
hIW (I)* Cu?*
3. Tqfatem NES BIECAEES
SR (IID)* Fe3*

I T HCO,"
o> e CO.>
s> HehTse SO,
Hothe SO,*
N HiEhe PO,*

* D qed Ueh W Afeh HaASehdl <A &1 HASIehdl i hitgshl | U HE&AH g WS wd 2l

e HT ST AT SFFIH HI IS
T Bt B1 ST T T ol We i
Sherel Teh ST UehE Hehdll €| A% Teh Sfed
% PD HAFEl Hl TH YRR W e €
ITHT S oMY THal T I Jonel o dre
TIH & WE d ek faeaR § stfaerad e
feheH Tl bl Uehg Tehal ©7 316 IMfeRITE
I O TN AME & H Y f&fua wifsm) ==
MY 38 GAeH o fow g fora dahd &2 1
39 OH, ! 95 o &Y H Uw 17 WK 4
RMH TN UFke T HAHAl I G&A Hl
TR FA

AROM 3.6 H 5 Wl Td TgRATS ST
FI G & TE E| HASERA o aR o
T R A SRR ST 31 B 9 h 4|
Tt g3 faed w9 stae e femi
qret Rl =MET:

42

o A HI WA YA AEY Hferd
g =nfeu)

o SO TH AR R ug wH erug o+
A g fAffa eiar © @ o1g o A st
39k Uik ol TEMEMS ¥ § 98 fored
21 Ieeond: hfeqaH SRS (Cao),
Tfeaq FAEE (NaCl), A HohEs
(FeS), IR SATFES (CuO) ... T, STl
TR SATRASH, FARA, Hoh UMY € qel
3% < W fomd €, sefe hfedad,
ifeaw, ST @ IR 9y € 91 5=
el W feed 2

o WAV A g faffa diftet H
ATl FT e WA & fau emE &
HI3dh § fergeny STl &1 & i
& TR faed & S Mg (OH), Bl AR
SEITU[E 3TTIH 1 G&A1 | 8 il hids

fazTT



1 SEYIHT 81 Bl e o fau
NaOH |

3.4.1 WIA ATeRt o GF

T fy=-fa= ael @ i weram Aifirsl =5
fgertt <ifien wed &1 ARl 3.6 W F A
F HASRAT € T Bl ST TR STIA
iRt o T ki fera & faw 2 @ehd 2l

Tftee ARt o TEERS 93 forad a9
TH Tedl TESH ddl o Wik foRgel SRl
HASTRald ferad & S T e Sermeol | <
T ¥ FeqeE TS R ki SRt
%1 hF Hh (cross over) 3T §F forad 2

EEIERY]
1. BESNM FINEE 1 JA
ad dies H Cl

TSRl 1 1
37d: BIESSH FANES hl THRIMH T HCI 2l

2. TEESH HTHES o T
e yeftes H S

WIXQ

37d: TSI FehIES 1 G : H,S =l

3. e ZIERANEE T G

de Udieh C Cl

TASRal 4 1
3d: A IEARES HT g ¢ CCl, R
YT FARES 1 G 10 H o g
g BH U w1 Hehd (Mg2) fored € g@en
YT RO FARES (Cl) foaed § 1 deweg
W AT R 3T|?'9T—1°€|'{®T (criss-cross) Hh
T G W@ H

AT TF 370

4. Yfeem FANES &1 g
qd Tdieh Mg Cl

EICK| 2+><1-

d: g3 ¢ MgCl,

TH YR T9 3@ § fR Fifem aeee
o 0] T | FARIZES 3 (C1) T Hifemem
AP (Mg>) o fau e 21 39 YR o
e ARl § eI qe RoTcHeh STael
1 G B AT qe FYUT T ISR
B =IfET) e 37 9F 91 T8 © TR 59 R
o o B ST o e i T < S €

o~

5. TfAfTam AledEe A1 9o
T ot Al ¢

e 3+ ><2-

oqd: g : ALO,

N~ 2
6. Sh[cHIH HTHES ohl A

ad Ydieh Ca 0)

AEI 2+ 2-

TE W A del bl GASRAd 9qH 7
31d: 3HHI G Ca,0, W< 8, fohq &9 39
T H1 CaO &F &Y H Welldhd FLd T

SEUTATUTeR Al ool S fiTeR

Hifsay Aeee &1 I
dcd Wdleh/ Na_ NO,
bl
smawr 1+ 1-

#d: ¥ : NaNO,

ShfeHan BEgIES 1 g:

qd Ydieh/Ca OH
®
AE 2+ 1-

#d: ¥ : Ca(OH),

43




WM I A 9 ae § TR ohfewam
TSRS 1 YF Ca(OH), § 7 T CaOH,|
59 gA H T &S I A 9 i
3T B 2l 89 3ok TolT Shisseh ol SN
F3d &1 T8l W OH ! HISH § TWh T&Ih
o @ ¥ W ae fffe & 7 fF =
hcqaq T o WY I TR TE
e ¥ T TR §, Hicwan eEgiEe o
StfoRdio T BRGNS Y% oh QI-al THI]
#

qifedd FEMHe o1 T

I i/ Na_ CO,
K&l
e 1+ 2-

3d: g3 : Na,CO,

SUUH IR0 H hISH oh ITANT hi
eIl T € Fifch TEIRA 3T Hiare
F1 Tk & A fa=mm 2

STHITEH Fothe 1 I
g7 NH, SO,
e 1+ 2-

s 9 : (NH,),SO,

1. 779 & g7 fafau:
() GIfEIH TFaEeS
(i) TGAEFEE FIRES
(ii) TIfEIq Gohize
((v) HHREH sEeiFEe
2. fEfafead gt gr1 wsfsta ifet &
aTH 75?717§Q :
() AL(SO,),
(i) CaCl,
(i) K,SO,
(iv) KNO,
v) CaCOS

44

3. TGrEfE G HT F qqd 87
4. e F frad ) faemm €2
() H,S 37 &
(i) PO 3TF?

3.5 3TTTUeeh S UG WA HeheuH T
3.5.1 3MUaeh FeIHM

39T 3.2.2 H TH TIA] THM hi TALROT
1 faa=r # ok &1 39 STIUReT 1 fowr
affveesh SIAMl o1 URehed i oF faw
fal ST Hehal B1 forell wered w1 etfveeh
S 3ok Gt Hees TREST o Sl
1 I Bl B T8 YHR I 37Y] 1 I Troe]
S ¢ S T SME SE (u) 5
e ferdn ST 2

IETEATT 3.1 (a) 5T (H,0) o qruE AIfverh
SSIA 1 R ahifg|

(b) TEfesh 3T (HNO,) & Tfvaeh oM
1 qReher whifSTl

g

() BTESISH 1 THY] FeF9M = 1 u ql
ATRAIS T TWHTY] S = 16 u B
3d: wie, TSeH < W] eEge e
T TRAM] AR B €, 1 A
KSIHT
=92 x 1+ 1x16 = 18 u B

(b) TEfee ST (HNO,) o 3Tfverh SeH
= H %1 WY F&HH + N 1 TH]
TEHM + 3 x O 1 TRATY] FHH
TTESSA T TWHY] T = 1 u
SRS ST ITHTY] TIHM = 16 u a2l
TESH T TTHY] SEHH = 14 u Bl B
31d: HNO, =1 T(Ueeh ST

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

faarT




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

eI ILATILS o TLATY] SSAHHI Rl ART Bl
21 Y SoTHM 1 Uil SE YR F Hd €
{19 TR 9 T4 3Mfvadh SeTHM &1 UReher
R 1 AR oherel 3a1 BIaT © foh 81 W BH
3T wSred & fAU g 3HE H1 ST F €,
fSeeh Gereesn o1 e €1 Seeeond: difgam
FANEE (SHE YA NaCl)| THh Tl g

S 1 UREed 1 J6R ¥ &3 o

IS0 3.2 CaCl, & ¥ IHE FHuH
%1 TREheH BT

Bele

HfeTTH FANES H G THE FHEH
CaCl, Tl

Hfeqa (Ca) HT WA THTH = 40 u
FARA (Cl) ST I FFHH = 35.5 u

Hd: CaCl, H Y3 IHE FIHN
=1%x40u+2x35.5u=40u+71u

1x23u+1x35.5u=585u =111u
ST TLATIR T
1 |
6.022 x 10% HTeA 12 g wEH
% IE]
HESIERRE I E ]
w1 1 9
6.022 x 10*
1 g BIESSH &
BIESSA & T \ & 7 o
frdr of &0
(TRHTY], U] STeFEl ST
F 1 " ;
6.022 x 10% 3T R HT
3G H H GE&A e FHH (g)
7L T
1 9
6.022 x 10* afueesh M (g)
STUpSTl &1 HeE

forT 3.5 : TicT, STENET G&A1 T SFH & did qae

AT TF 370

45




1. = Aifiel & snfvas gogqr &7
LIECagk W:
H, O, Cl, CO, CH, C,H, C,H,,
NH, T§ CH,0OH

2. 7= Aifisl & GF 5HE FHTH B

WW:

ZnO, Na,0 TFK,CO,
7%'5/7775’7?1:

Zn &1 THIT gFHT =65 u
Na T TUHIT] 4747 =23 u
K &1 THY §99H =39,
C &1 QT §FAH = 12u TF
O %1 WA 579 = 16u 8l

3.5.3 HIeT Hehed T

T8l &1 BTRge o Siirdier ot fendt safuferan

HT 3T o 2, Fore s ffda e 2
9H,+ O, — 2H,0

SR fafswar o ffde &t ® &

() TIESSH o | U] ATHdSH o Th
319 o any Afafewan wih W &
a70] ffif e €, eteren

(i) TEGSM AU oh 4 u SAFASH T
32 uoh T FART Heh 36 u Tl 377
fafifa s )

ST IR § I Frehd el wed

& for &u fordl aied 1 AT SHeh goHE 9
TGl IFeh TH[ST T Wem § Afvarad
HT G T WY Tk TG tfafma geiem
q srfufepen ® 9FT oW atel TRETIeT St
AU I HEAd WY g 8 S 71 g|ier
eIl W HENS 1AM, Seh SeAHMl oh
STMYR 1 ST&T 3eh STU[3T] 3T2fa TRATU[S

FI G ok SMUR W I AT ST
gfaerse a1 €1 o1d: Uk 2 g T’
(Mole) F&aifad @i TEI WA (mole), TSTEeRT
'Fl?ﬁ%'_tﬁﬁ(mol] %, WﬁaﬁWﬁSIm
B T H H 6.02214076x10% dlceieh 0T
B B FE ", Es fenid, N,
faq dearcds oF el ®1 Wi S8 e !
(mol!) ShTE W ok fehal AT & 3 3§
AETE HEAT el Sl 2

frdt frarm & usiedl &1 AT, T n,
fafaféw difcres ol &t & 1 919 2l 2l
& TfEd HO TH WA, TH A, TH
3, Teh TG, hIE 3 HUT AT HUN
fafifd o & gwd | A9 Tk fRE &
ygied w1 W v, fEH 6.02214076x10%
fafafdee e w1 en €
1 A (ot U=1ed &) = 6.022 x 102 TE& |,

S 1 TS = 12

1 79 = 144

Taft Al b S 9 Gafid 8, 7 <o
I TG I ol H SR Th SR A9 2 aE
Te 8 T et fafsre qqdf & wh o o
geqH ffv=a =i 2l

fore) et o Tw HIA 1 THAN SHSh
Y& TLATY] TS 370] SAHE (W H) o e
B 21 Rt I 1 W] SEE, 39 de
o A I THY] FHEH THE (u) H T&H
F3d &1 foRE e o TAET % U Hiel
goa fSTEeh! Aol Seq9H shed €, 86 SE
&S HH i T T8 W SHE Hlu d
g ¥ ARG T BT TRATR o AR $HHH
1 UM THT] | S hed 21 Seretoned-
TEGIH TRA] HT TAYH =1u Bl ¢ 37q:
BIZEISH 1 UMM TXATY] FHEE = 1 g &I

« ST TEeRieh o1 AN A1 1 AW Tdleiel e UHT Eral el % GRE W @ T 2l

46

famm



1u TESSM | ohadl 1 BIEgIS R Bial
? qU1 | g RS W I | Hidl WA B
&1 S1Ufq SHH 6.022 x 102 BTZEISH o T
Bl
T YR, 16 u STadSH § had | ST
TRAY] Tl €1 3T4: 16 g SAHIoH W STk
1 Aid 9] SR ST S9H 6.022 x 1028
SIS o TTE] B

gl 379 oF UM ST0] TAAM 3Tefal HieR
S oh! UK hid o oI 89 SHoh HE&Hh
M S ek 0] SATH o SXeR Bl §,
ST H1 e W B T BH THE Hlu A
¢ § gfafda & gl

ITEONe: S R #W TR @ 9 (H,0)
o ST0] FHM T UNehe T Toh & T
M 18 u BIdl 81 &l ¥ eH 78 yId Bl ¢ R
18 u A W STe1 &1 Shedd Teh 31T] BIal &
18 g oI B 5ol o 1 el o19] B &1 37fq
STH 6.022 x 1029 o ] B &

R i Afafsmaneti S w9 HH 6
faw oA WS SueH i Hemed i
AEAHA It §, Tk faIu 3= Sl
TE § Hemstl oF WY afid i gedl
SOh! 7 TR ¥ % ®

1 Hd = 6.022 x 102
= UM HUE A
37d: WA o IRehard i She WA gl

T 1896 # faceew sf=ace (Wilhelm
Ostwald) 7 T 315 S&atfod fomam on s T
AT 318 Wil (Moles) H S5ca Bidl & TSrent

a1 BT ® (heap or pile)| TrdT T i

33g 0T 3.3
1. Tr=fafas o g =1 9@ &1 9o
HIfST
(i) 52 g T E&IE 9 T Jr<
HISY)

(i) 12.044 x 1023 EifcTad WIS i

T& (FUT ki G 9 HiA 9T

HIFY
I
el st 9= = n
e T gemm = m
TeR ST = M
e U %ol w1 gEn = N
Ul i SAENME & = N,
(i) He T AT
KSAHT = 4u
He EARR ISR
KAHA = 4g
37d: Al i T
T e e
T HeR FEEH
:n:%:%:w
(i) B9 S € fop e
1 #id = 6.022 x 1023
el &1 GE&
<@ T w1 "en
- SIS FE&
one N 12.044 x10% _
N, 6.022x10%

GRATU[SA 3Tl STU[sTi oF @Y °oh ®4 ¥ =R
fheal S Hehal B1 T 1967 W Hied 3HTE
WHR F A T, S WAV TS SR

Jeq GeA Fi Feftd w3 1 TWadd 3T 2|

AT TF 370

ISTEIOT 3.4 FAfARad Tl ol IR

HIFST :
(i) 0.5 T N, 7F (379 o HA
RSIHM)

47




(if) 0.5 HII N W9 (TLHT] o HieA
Y FoAHH)

(iii) 3.011 x 10% N THST H1 FE&
(F=T 9@ FH)

(iv) 6.022 X 102N, 3TU[aT &I HeA
(F=T 9 FH)

(i) TTEM = Hiek TSAAM X Afell i

q&A1
=>m=Mxn=28x0.5=14¢g

(ii) M = HieR SFHE X Alell i

e
>m=Mxn=14x05=7¢g
(i) A I & n
_ few ww w1 wen N
AR & N,
_3.011x10%
6.022x10*
23
=>m:Mxn:14xM
6.022 x10
=14x05=7g¢g

N
iv) n=-—
() n=y

6.022 x10*
X

Sm=Mx— =28 x 2022 X10
6.022 x10*

A

=28x1=28 g

(iii) 0.1 FieT hreA T (U T 7
q ge)

4
:N:—Bx 6.022 x10%
23
=N=12.044 x 10%
(ii) ST HT FEA

:ﬁmﬁ;m L L

m
=>N=—xNj,
M

SRS T TLHT] FHHE = 16 u
. SIS Ut 1 Hie’ FHH
=16x2=32g¢g

:N:i x6.022 x10%
32

= N=1.5055x10%
=1.51x10%
(i) O (URHIY]) T F&N = H &k Tl
F GBI X AR FE&
N=nxN, = 0.1x6.022 x10%®
= 6.022x1022

31T 3.5 Frefafad s & Fon i
& 1 UieheH HifST :
() 46 g Aifeam TN (F=ME o
TE)
(ii) 8 g JRdTSH T (FFHM 9 ST
I HEA)

48

1. a7 &7 WAST & TEH HiA B
FTH 12 g € al e o Tk TWAY
&1 SA FIT GI7

2. frg o sfy® wET BT : 100 g
Gifsaq 379781 100 g &7 (Fe)? (Na
T Y] 579 = 231, Fe &1 AT
SFHIT= 56 1)

famr



AT TF 370

fret oft erfufran o, erfierel iR SRl & gomEl @1 Am
UREdHIT il 1 98 SeA9H oh TRel &1 F1a9 wEad 2
T g THETR A | d gqen st o HAfvea g o
foemm e €, 38 ffv=a U &1 e wed 2

a1 GeHTH HU WA 1 ¥, S WA €9 W Uz T w©
ka1 € d STk gt TmEfTer et s yefid s 2
u], fhel q st AfTeh 1 98 GeHdH 0T BT € S AHA
Tometl W oA W Gehdl Bl I qie oF qeft wpuremt w6 wefiia
HI 2

et 2Aifirer 1 TR g9 Uk At Heew dcdl qen g
T Al G el o WAITET i HEAl i g9 B

RATET 6T 9€ G S 3MFH F e HTER Hl €, SH TERAH
AP HEd 81 I SN Tk TH¥=d & e 2

aMfoess At & TEEME GF FAF dcd h1 GANERAT gN
fuifd = €

atafer Afenl o, Teieh 3T &SI STEN w1 G g Aifireh
o TEEE T A FW R

It fa=-fa= qei o TAMET o SeHHl 1 qerl R %
foTT HTder TRATY] S| el BT START hid B Shie-12 THEfeh
(STEEIST) o WA 1 Toe FermE 12 ffds fFman s 21 o=
gt Il o TLATV[S] T HUE FHAM hled-12 THY] & FHHH
& Y o Hieh W i B

6.022 x 102 @Sl feeris € 5 fF 12 ¢ & faemm wEq-12
o AR % Hew

oiel T T4t o qied w1 o8 90§ 59 6.02214076 x 102
fafafée afes %o e 2

1o o Wk Hict UET 1 KW I Hok S| HEcldl B

49




50

T

1. 0.24 g FdSH T IR o A1k o 7 | favetwo g =g
T T TR SEH 0.096 g IR T 0.144 ¢ SSH B1 S Alfen
o gfderd TEed 1 9NcHe ®9 H URehad hifSa|

2. 3.0 g HEA 8.00 g NFISH T TAHL 11.00 g FTeH SIATFIES
fffa sndr B1 ST 3.00 g HTET i 50.00 g TS | Srdd
fohae T FTeH SRS 1 U0 B2 3f9eRT ST TR
HarsH o fea fam w s gim?

TERANF ST 1 B ©2 SIRELT fory

4. Trefafea o Tt g3 fafag .

(@ HEEEE FiREe
) Hfcaem FarEe
() MW e

d) UgErEE RKIRES
(e) hicaam FHEHe

5. Trefafad Afier o fomam a1 9
(@) =0 g3 A

(b) TESSH SRS
(c) dfchT TREX (@M ol |ieT)
(d) TREm gehe
6. frfafaa et o AR so9am 1 9iehad sifsa:
(a) TEH, C,H,
(b) TEHI 3], S
(c) THITRRY 3T, P, (FIEHRE T AT FAHH = 31)
(d) TTEgIRAes 3T+, HCl
(e) rEfgew 311, HNO,

7. T =1 s99E R B0
(a) 1WA AEISH ITHT]?

(b) 4 A UGHT TE] (TGHMEE 1 TE] FHHH = 27)°?
(c) 10 Wid @ifedd HehREe (Na,SO,)?



AT TF 370

8. i | gRafdd wifse:
(a) 12 g e 9
(b) 20 g S
(c) 22 g FEA TRATFARES

9. =1 %1 S=HM s BIT:
(a) 0.2 Hc SARdTST TTHT]?
(b) 0.5 T A S ]2
10. 16 g3 HeHL H T (S,) F U i & 1 IRehe Hife)
11. 0.051 g Uqfufm sfiEe (AL,0,) W UqfUfmm M =1 de
T IR hifST|
(TaFd: Tordt 3199 1 g0 3a1 & 2 = o f& 36t aa
o TRATY] T FHM BT ¢ UM 1 W] SHH = 27 u 7))

aug forarerama

(AN

T fae & fau w& @a sfag

SEEIOT 1 : Ol oh Hohdl Td HANSThdlel o o STeT-STe el o
T ST Ydeh foemeff |1 AT oF 9w @ e 9
Tohd I A9 oF U W JT BT H qT GEA HAISThl
I A9 R U i A1C B H ATl Hohdl i oA o
T@ﬁ@mﬁmﬁmﬁﬁaﬁm(cris&
cross) (fad=) WWW'{EW@I

SEEAOT 2 ;. GA foRad &1 U O Aigd: Al & $H U i faad
9 Wiferl frerrear of 7 ', <hfew) sten for fa o feamn
T 2, 9 H HASHd % SIUR U THE H e
SfSIEl o8 o9 Th YR oF 3TEF &l T THR o6
APl o MR g oA Thd

Sy :

Na* SO PO
1 LI 1 T O
Hifeam dothe o ¥F oh fau:

2 Gifedd Al Fl T Hehe I W LU 37d: G Na,SO, B
3T 319 HITWT : Fifedad ®wiehe 1 7 fafemu)

51




A 3 W TH UG oh © Toh =i, wATOpe
AR eruped @ foorey s € fafa= ywR &
vl 1 SAfc 37 TREIE % HRO Ee €,
18 9 99 ) 1 U9 St ¢ T : () fRelt
T T & W] S T o6 ARt |
=1 i a1 82 @R (i) FN WA arEad H
afaqea B ®, S f Seed 3 wfquifed
e o a1 WA o iR B 3T uH
Ff foemm B €2 39 o | wH 39 W
1 I FHAT &9 STIUATR HT IR TRAm]
o faf=1 YR & Higal & 9k ¥ 921, g
I a1 FoAdl @ o A o w) o ofie) fohw
bR SEfEed B 2

19e Tt o @i W ARl o wHel
e o€l A o, TR SRl EEAT iR
S TON oF IR H YAl ORI TRETORT i
AT 1 ST WAN o STHR T HHES
T 2

T[S o AT 7 B oh Hohdl B H
T Hord feer-faga qen fafvy= wsren gr
forgga <o i aRferfadt o steem 9 fhem

41 wETel W AT wHUT

Tl § e FUN i UHfd I WA ok

fou, emeu &0 19 fRaramm &1
feraehenTa 4.1

A. 9@ Tl R HET HIC| F SHE HETS
& BR-BIE IHE! I RGT HA T2

TTHTIT cht ELEl

(Structure of the Atom)

B. &9 % Tk g & fGoh & HI8 W
TIfET 3R 39 B &I 7o § N AR &
UG AR F B €, A 9 sfau

& fhahard & 31 &9 I8 =k e
Thd B o < aegenl & emuw A Tied 9
ST foRd STEeT o7 a1 82 T 79 el |
A1 82 THeRT ST e THell Si9 98 9el <ol T
] fg9ed § IR Sl ol W o 2

Y] W IUferd STEfv wUN T Hal
AH H HE SRRl 3 FneE fea

19 TSR dh I€ WF foran TR e o
TRHTT] FHROT 3R AGHST H01 T 2, dfew
Y ®9 9 HH TH FTIRAE HUT Seae
foemm e ©, 59 oar . S <mEA A
ST 1| SR o Hael H SHehrl W B
%+ TEd, 3. Mot 7 1886 H Weh T faferto
F @t i, o9 3=H ‘e ¥ w1 A
feam 3 foeol yemafera fafezor off, fSaes g
Fqd: THY SAUHIE hHUN hI @S gal T
HUI T A TOFA oh STAN oh SR,
forg foadid ol ST SoHHM SoloMi i
3TULT ST 2000 TON AR BT B1 SAH
i g @ T 9 SAeeH Hl e o
Waﬁiuﬁ?ﬁﬁyéﬁmwﬁmwﬁ
i w1 EoAHH 1 SehTe 3R SHeRT a9 +1
feren STl 81 SoloRM w1 Se9M 09 3R
@& -1 | S 2




UE A T TR IRHET] WeH R SR
T o §, S TWER a9 i Hqferd w4 B
Jg ol ydid g fo Wi W) o wed
fiqd 9 H B g1 TeleHl Wl e 9
fepTell ST Tehel © Wifeh WIEHT bl 7TEl| 3
a8 IS Y9 98 o1 TR A U WA H
GTET fhE TR i €2 26 39 U9 1 S
= fherm

1. 6T X0l o 87

2. 9% fHd T 4 ww gerdR
3R wF FeH 8, af 3§H FE
3T B AT 17

4.2 GTETO] Tt HEA

T A 3 H eleed o W] fagia &
TR ver €, e SER ] sifadea
3R saferret om ifer wRAm] o i) < g
FHU, SeieR 3IR G 1 @S A Sieed o
TAY] AT ST 39 URON I TTed difad
& o9 98 S oTewdsh o foh SoieReM
IR e T & iR e e e
&1 Ul T o fau sga 9 o=l A
-9 YR oF dieel @l Tqa fa
Sl . IO Ted defites o fei qRemope
HT GEA W FaHd Jeen Ao T TRl

4.2.1 TTHET T UIHTU] HISA

TIIEA F TR i WA ¥ Hatyd U
Hied T&qd fohan, St fohemd vk &1 W@ ol
TToh STJ9R UMY Us HFERE e e,
o soiaeA fshawd e o ol @ el &l
TE ¥ TS T ST F of Fohe! €, FTh
STIER ] § &7 SAe¥ qesl oh @M aTd

AT HT Gl

Al AN i @ fa@l §, Sfh SR
YA e § TS o o a1 oifq 59 F
(ferst 4.1)1

fofest difqeremst, S, <.
HET (1856-1940), <hl
S 18 fe@sr, 1856
HTel o i=d feor &
T g3 o1l SeiaeH i @i
% HRUT 1906 H SR
faeheme H Heet R
fgem 35 a9 % 9 ohftsl § ohafyl
AN o TR o SR Sk WY ok
. GeAIfEl &l ff M Sy A

AR e

2 A wTtea fean o
(i) TRAIT] ¥ e Wl s S B €
3R TR 399 99 B B
(i) SRUMCHeR SR ®FIcHs 3oy IRAm o
TOE B §| EfeTy TRHT] SR &g
T I B 2

TfY 2rae o Hied ¥ WHY] & IIEH
T H e B T fhg TR S gr
T ¢y o uRomd #1 39 Hied & gN
T T S "R, S R wW em <@

53




4.2.2 TSI T UTHTI] HISHA

IR TIHIE I8 S o6 559 o Toh soiae™

WA & iR kY oEfed ©1 e T

T R 39 W A, 99 fd § ua ®©

3TCHT HUN i T HI T W HTAT T4

e 3RM UM & T sHC IH R 9
9gd qaell TR @ed 9| WM i I8 I
1000 TXAM[A oh SRER AT off|

. 3w HU fgemafia fecfom o e €
3d: I AP B 71 i TR 5oauE
4u B T TEfT dig A ¥ 9 @
TeHT HUT o TA el et 7

e IR ITIEN o TR TTHT 01 WA o TRATE
T foemM AN w1 o ] faefid
Fi| <Ifeh STCHT HUT WA W wgd AT
a0 o, 3EfAU S| Teh AT faego
T 3T &l T oA

(i) FS THT HU I o GN Fgd B
v ¥ faaf@ gul
(i) STVERISM® ®Y ¥ YAF 12000 HT o
9 TH FHU a9g 37 T
TEIwIE o TR, I8 IRumd 3E YR
sAforgera g o, S 3R 39 Tk 15 39 6
A9 o Tt i 23] TR ok IHe W ARG § 3R
I TIeHT R & = T #1

% WIS (1871-1937) Wl
ST 30 ST, 1871 # f&m
Ta o g el 3AHI
T Hifdehl 1 SHE
A ST el et
R AW ATEH AR G BT T F R
TAY] o AN 1 @Sl oh ol o 9gd
IS U 1908 H 3! Aeid TEhR fHa

39 YA o fTeRd @ gEeH o faw g

A % T

:/'\ /\
s = );
=(}><(}><();

L] L]
’ >
L] L]
R R
L] L]
L]
> >
L]

S O

o 4.2: 7 FT T GRT STHT FIN HT FHI0A

Afhe STCHT HU-Yeh 10 FAT F A9 o

foepa foada aRome fean (o 4.2)1 589
fr=fafea afom fasr -

() o a9 T © SIftehat 3T Ol
HH & 9=t 9 9y feeer T

54

feq o Uk fRarhed ®3d 21 7 o T Tk
oA AU Gl i A foRT gU UH R <k
I @el B S8 d9R W 9 T ¥ TR
Thehd il HEl FIF TR o AR 9 ThIH
& A F T8 TH TE GAMl TR T8 T
TH IR AT 1 9% 9 aR e gl
Afh S 3AT@ o fohan gan se=n ar ° ford
e IRGART | TeeR Then @ AR TeeRk
ST R R T THAA SR R e G
Tt ueM| iR R o o= | 9gd R @l

o €, T5eh o= 9 weer feret S 2
T eh °oF STUR, 3TTHI HU-YhIUH
AN o SR R EHIS 7 e afom frermr-
() T o SR T AR W Erelt ©
i AferehaR et ot fom fasifua

B GH H1 o= G SR fehd S €l
famr




(ii) Ed HH 1 0 A0 o faeifg e €
g o ¥ @ ® fo wawg #®
YR IR SEd FH R
95d A ST U 180° R foafid §u
o, {8 e Hoha fiora € 6 99 &
Y] T Qo AR T iR FeE,
A o FeR g HH A H i 2
I 3TTehSi o TMHR R S=H I8 ekt
epTen o iy =1 oo o] =t B 9
10° TN B R
31T FARTH o6 STHR TR TIRIS A TTHTY 6
Tk ig-Aiea g&ga foran, fSwer fefafad
AU
(i) TREW] w1 g AERE e € 5
TR HET Sl €1 Teh GRATY] HT T
Tul germE s § g g
(i) SoIFRM MY o =N IR SR AR
¥ et oM 2
(iii) Y% T SMHR TETY] o 3THR i
Je W HIBT HH el B

TETHIS o UTHI] Wige aht hibal
AR AN H TR W T SoldR{ I
TR B U Henfa el #1 wiE off Smafie
U] MR el § i B ©R0 oh SN
YT T | el 1 FIfRTT B 30 YhRK
TR %y H OgAAT N Sl AT el
faferfid sHam e Y o THT S 3R
U1 BT, O IRAT9] SRR Bl Sfefeh g9 S
g for W] e B €

4.2.3 ST Rl UTHTIUSS Hige

TEIHIE oF Aled T IS afaal ol X L o
fore, e IR 5 TEN] Hi W@ o 9R H

UYHTIT T QAT

(iii)

frefafea sy v ga Fi-

(i) oM had $o M werst o &
TRt M Hehd €, f5% soH
fafaer wmen wed €

(i) & soReH 39 fafasq wenm § 9
A ®, o SR Sl 1 fafeRLor TE
g 2

iew IR (1885-1962) @I
S 7 e, 1885 H
FHIUTRTE § g A1l 1916
T FuTeH favafasmes o
SR AR HT WHR
e fear T 1922 o
! TLATY] i L&A W A IRE H
feTu Aot qREhR el JheR 9k o fafay
@l T SMRA I &ieh JehIed gs-

) & oiiw ey Ue vt wieRmH
(i) TCiter =AM, 2R

(i) TS feferwm s ==rI

T HEST (A HITH) hl SHol-&R FHed
g o 43 O w WA ok Sel R
e T 2

%8 N (n=4)
— %8 M (n=3)
N\ 8 L (n=2)
S\ 4 K (n=1)
fyem

@\\\

ferT 4.3: ford! WA 4 F8 Fof TR

3 HYW (T H) K,LM,N....... N G&s,
1,2, 3, 4o, & g1 fe@i <t 2

55




1. 9] SSEH €, 39 qeF &1 2aed &
gied & SR T T FHIfTU]

2. WIHIE & TH HEd & SR,
WA & A1 F I GT STTRATH
FU fIEEE 87

3. @ Fenstt aret aR & WHY Hied
CINCERCE Y|

4. F CH FHUN FHT FHIA FIT G
& STfdRa a0 oTg b1 T § G99
g ?

4.2.4 =2

1932 # W, Hefae 3 T SR STIUHIIER U
1 @i fepren, S eFefE iR germE o
e oh SReR | 3Tqd: ST A <2 e
gIESIS ol BISHT I I TRATIRT o A1
o e € FHE:, =52 Sl n' § <wiE S gl
TRAT] 1 FAHH A9 H SUfEerd Wiei @ik
=19 o SSAHM o A o gRI Fehe feRar ST 1

©

H

© 000

1. TRHY % 7 STARHEIE U o A9 ol
2. e ITHIT] T G 5THA 4u @
3R 3 iy H T gleid 8id &)
43 fafr=r wmamei § ToeRE ol
foafta 2@ 82
AT okt fafa= smametl o soieeAi o fomo
& foaq IR 3R o 3 P Fem wega forg 59
AR—a THE H T Y S S e
(i) =7 f7omi o T7aR fonelt e ¥ Sufier
SThaH Seidel i TE&A &l ¥ 2n?
Y el S €, Sl ‘n’ el s e
I S R Sl THAU SRl W
Afhay TN Ygdl %Y A K HI H
BN =2 x 12=2, TR HY A L & o
Bt = 2 x 22= 8, T & 91 M HIE
T et =2 x 32= 18, =Y HY A N
HINT H B = 2 x 42= 321

©

He

©ee e

00000000

o 4.4: 985 313RE el &1 WHIvGSH GIET T Faee] 97

56




(i) T 9 ST | Seiaeql it Afway
TE 8 © gl 2l
(iii) Todt TX@m] & fSU U SR § Solaem
9 T M el oid ® 9 e o SEd
TEd At iad we qof ®9 ° W AL
S| 358 T 2l © o hemd SHAER
Tt F
Teel 18 Al i URETY] W] o AR
o= & foot 4.4 9§ fe@en = 2

feReTahenTa 4.2

o Tl YA Higd GAR X dUl Ugdl
TSRE Tl o geraRih o= 1 feamd|

o TEA 31SNE acdl oF WHST Fi AN
groft 4.1 ° & T 2

1. @ 3R gifeaw & wapet & g
geieR-fereon feafa

2. SR fwdl wH] 1 K 3R L &9
W8, @S9 WA F s Bt
g& #1 §h?

4.4 HASTRAT
B9 UG gob @ o qArogeti @t fafu= e

(= FET) ° e g YR e g
g1 fondll TRaTT] Y Tl Rl hen o Surker
Sl i HASTehdl-3eieR M el Sl 2
AR- ThE W eH I ¢ T fordlt o
1 TEITH hey 3feehad § ol W@ Fehdl
B =& <@ T o fom TS qel o AR o
TEIaH & U T § el (8) ¥ W B
g 3 THEte w9 9 "iwd e e €1 S v

Bt 1 T AR del ° § SiferEd-wE] o
IrEgaH HE F A (2) TRE BW T R 3T
¥ 313 (8) B T Uik dedli o TRt i
TAS-foRT ST 310 T A1 31 feordll dc
o TS W fHeTe 310] oMM &t Yafd, 370
SEITH & FHl IO T H A I T A
ST B 313 T ol Tad IRl (SEadH)
e hl TEH AN Sl &1 T 1o 3w
Y T TR U F & fore fman ) B 9.
TG H TolaeHl i W &, 3! U
T A STRT AR HE G eIl ¢ WA
SEIAH Fe § Teleel oh 3T o o fag
St TN | gelaeHl o1 Aeigry a1 TR0
Bl €, IR U e ki Gererhdl-wife 27
GaSTRdl it ¢, forment == fuset et o
1 TE B SR o fAw, BEgH, wifEm o
Hifea™ To® o TEVRET o aRadd SE |
TH-TF FORA T ¢l I A& Th TR
HT TN H Fohd & SHAY STRT HISThl
Tk (1) FE S B F A9 ol Gohd € TR
Yrfifyrem iR Tegfafem w5t Saisehar #4272
Jg HHE: 2 X 3 T i HEfREW W
SEIAH HE H 2 qA TIHFEd o6 3 ol
T gl

2t foret TRATY] & STeTAH FE § seraeEl
H & IUH! GHAl S SFTER AT T B
q GASTRd Tk 37 YR 9 Ui i STt 2
SR o T, WARie TR oF aeadd hEl
T W[ (7) TR B & SR gHH! HarSTehl
[ (7) © Hhdl § fohg aeaad we o
3TF T M o oIt Helki= o fow 7 seteeiqt

1 AN T 1 STUET Teh (1) TR U

H, U9 d@ll &1 GaH-fad 91 Farsehd I

UYHTIT T QAT

6T e 3T %l 3Ad: $H°hﬁl H‘f‘ll\ﬂOhdl,

57




AR 4.1: Tl Sl § SoeRmt o faawur & W9 gl 318NE dw@l o
YLHTULSTE ohT G

FIEEUSET H 1 1 - 1 |- |- 1
Eiforem He 2 2 2 2 | |- 0
guten) Li 3 3 4 3 2 1 -l - 1
aftferem Be 4 4 5 4 E U 2
IR B 5 5 6 5 S I I 3
EoCEl C 6 6 6 6 N I I 4
EIECAEE] N 7 7 7 7 2 (|6 | - | - 3
ECiE o) 8 8 8 8 B I I 2
TAR F 9 9 10 9 EO I I 1
Tt Ne 10 10 10 10 2 8 - | - 0
wifeam Na 11 11 12 11 E I 1
Ty Mg 12 12 12 12 S I B 2
oAt Al 13 13 14 13 2 8 (3 - 3
Taferentt Si 14 14 14 14 2 8 4 - 4
TRIERITH 15 15 16 15 2 8 5 - 35
TR 16 16 16 16 2 8 6 - 2
FAR Cl 17 17 18 17 EO I I 1
) Ar 18 18 22 18 2 8 8 0

T2 (8) H © Ed (7) U Ui i St Ul 18 dcall bl Harsiehdl 9RO 4.1 o Afqw
2 R T e TS F GASEHG T (1) @9 H & T R
2| SRS 1 HAISIRdl o1 UReher o 36

YR TR T Hehdl B1 99 UfRehe 9 Siferdis Eal
] HaASTRar Tl g ? L R, Wﬁ?ﬁ”’?ﬁmaﬂw
3: Yo% acd o W] i Tk FAfvEa ;@T;?#Wﬁﬁw?ﬁw%@w

TaeH-vfe B 7, 99 S wed ol
58 faar7




4.5 UTHIU] HE&AT AT FTHA TE&AT

4.5.1 UTHTU] G&T

' WA ® f& wE & Afus o g
foem g &1 Tk T o Sufterd Wel s
T ST TLATY] G ! odldt 21 38 Z oh
S 9 an #1 feRdt ac o |eft erope i
Q] & (2) FHE Bl 21 ard o del
I 3Tk T | fae@E el &l 9 |
R foran STan B 1 BESSH o faw 2= 1,
iR TEGISM U] o 19w | shadl THh
YIeH Bid 21 SH YRR, e o T Z = 6.

3T & folu, eSS i 39 YR foran
ST R, UN

1. 9% fordt WA § soaeMl w1 G
8 & 3 gigr @t gewr Wt 8 & da,
(@) T T GHE GEAT F[ 87
(b) TTHTT] T FT ET 87

2. GR 4.1 &1 G 9 S 3R
ToHT-TRATY] &1 FTHH G 1T Hforgl

4.6 QHIATS

T YPR, TH WRHV] K AMYH H IUfEd
Wi 1 el GEAT i TAIY] H&T FEd &

4.5.2 THHME &

T TEY] o ATURATIS HUN oh TTF o6
9% gH 39 frehd W 7ge Hend @ fon Ao
&9 § WA H1 FHATE IUH faEHE g
3R I o S o FROT BT T 3 TRAM]
o fer | forem™ g1 € gafe 3= faemt
Ff Fed T WA FHT W GYO FHM
IGoh Ak § Bl 81 S| oh oAU, e
1 SAM 12u © Hifh 3HH 6 U 3R 6
LA B ¥, 6u+6u=121 S TR,
T 1 SeHH 27 u € (13 WEH + 14
<) | T TRH] o AIiNE § e Wl
AR FIH T pA & F AN H FHATH
G HEl S

ot TR 1 39T ok foTu, A He,
FHAF-TE 3R T H Wl 39 UHER 9§
feran st 21

AU WA

el
Feileh

TIHII] &

UYHTIT T QAT

ypid H, F® T o THTET H TEAH Hi
T €, TS W] S 9uE Afhd gomE
G ST-3TNT Bl 1SSl o e, BEesH
TR i | 3Tk A TReifvaess wieis g
&: Wfeam 'H, <gAfEm (2H @1 D), TEfam
(*H o1 T), I I WA T TEA 2
SAfehe AT W& HES: 1, 2 R 3 B1 3@

TE o I SR 2 (1) FEA, 2¢ 3R
'eC; (2) FARM, BCl IR 7 Cll

T ST o MR W gHENfeh! &l 30
TR IRefod foran < ek 7, U & a
% TN SRl TEY] G@N 9HE - A
g e o= Bt 217 39 e 'W *e
Thd B T erggieH WA o iF gEeete
HifeTm, eifEm @R gEfem e 2

9gd O dcl H gt 1 fasgor ot g
Bl Tt a0 o1 s et g uere
il €1 Gueefenl o @A O HHH
e lifder 07 Term-31em B 2

ypfad § s 3 gaeenfie wai o e
STt ®, TSrept oM 35u @R 370, S 3: 1
o U ® Td € S I WY 331 ® B

59




foh e SAM i FA TIATT] ST FHHHA HH
=1feu? 33T TR Tal ol
AR 1 3G LAY FeTHH BT,

35 ><7—5+37><2—5
100 100

105

4 4
forelt Urepfaes d oF Teh TRATT] 1 ST
39 dcd B fagam aft wihfas 9 9 ae S
Al AR % STEd ST o SReR Bl
21 TR fordh Tk q 1 IS qreentis @l
? 1 AT 1 SHM 9 SUfterd WiH SR
=S oF S T AN Bl § Wi SRR
Tk e GEEIR B9 W Suftyd gl @l
T yish gaeenfieh ®9 1 Ufaerd SAT grm
IR ST FAHME HT AT BT S

7 142
S = T =355u

THHT Aaeld I8 e & T FAE o wRam
1 THHM Teh T T 35.5u 21 T9
qeqd I8 gaTl foh 3R 39 AR ol FD
UM ofd € df 399 ST o gHedfes B
3R S 9d S9ME 35.5 u BNl

TRl & STIHART
TP THEARI o foRig 0 B €, e
SuanT &n fafe= &= § #d €1 s 9 P

frreferfed ©:
@) TFEW o TH GHEHE H ST
Y] ‘l:lﬁ (atomic reactor) | §u=r ED
w9 ¥ g
(i) hER o ITAR T Flalee o gHEf T
*1 YA e 2
(i) =S T F 3AS H ARSI b THE R
*1 YA e 2

4.6.1 GHITRH

T Tl hfeIEm, T @A 20 AR SR
TRH] F&AT 18 °F aR H fa=m Sifse| ot
o WA w1 gen fea-fae €, <A aat
MM @ 40 B I, dedl o 39 SIS
AU ¥ pod YfFEHl F G A R
STERT- STl U] T alel dell ol fSan]
SMH GEN g9 Bt ®, TR el
ST 2l

1. o8 H, D 3R T & faq ged% 4 qrg
GRflas FHITI

2. GHLIF SR GHYIRS & fod T
g P sARINTH G2 fafa)

TR 3R WM 1 WS A WL W, e 3R € MesEH |

Eal

. 9. A 7 T8 TEdfad fwe o foh SR oM el § e

B 2

60

famr



UYHTIT T QAT

AW oh 3TCHT HUN oh YehiUM TAM = URHIY] Shgeh i @ISl hil
TIHE o TMY] Hisd F Fdifaa feran foF oemm] o sieR o1gd i
ek BT & 3R Seied chweh o 9RI IR A &1 THTT] 1 Feeran
1 39 Tied ¥ AR & H1 N T B

Hia IR g fa T W] w1 Afed oAfue dwd ol 3w
y&dtfad fan foh soiem S & 9ri ok fAfv=a e oF Ay
STRT-3TeRT FHenetl o fodfia &1 SR TRam] ot Jod el Herd &«
St €, @ o) feer e SR | fhemeier =g

Sl Jefa o T ok R I i Ul T ST T TER
TRAY] % I STTRAF T & SeiadM, T IR =21 soisd
FU AR B €, WM oFEfE B € iR ggH emafiE e
gl SR H1 THATH BRSNS W] & FSAEE % 1/2000 TOT
gl B W 3R =2 § Uish 1 S99 U T fofl Sl 2
T o el i K, L, M, N...... 9 & w2

TSRl TCAIT] 1 GASH IR 2|

T I i WY G hseh H faedM WM i T& o SR
g 2

T i THAM e chash H foRMM Sfoe@l w1 G
TR B

FEEeh Teh & acd o W] B TSHent germe wem fae-fae
g 2

TR o A € SR SoAuH G 9uH dfehd ] Se
fa=-fig= 2t 21

qcdl i STk Wil i T&AT oh STUR W YR fwan s
Tkl Tl

IR IR

AR o

TR, WA 3R FZH ok Tl HT gor Hife)

Sl . 2THA oF W] Hiedd w1 dEn €2

THE & ] Higed w1 91 G &2

R o U9 HiSd i A Hife|

9 JE § U MU 9 TR0 Higa i qer Siftag|

Tee STSRE acdl o fafd= el | SoeeH faaor o fEm @t
fefem)

61




10.

11.

12.

13.

14.

15.

62

fafersri IR Sifadis 1 SR oid g GaAISehdl 1 qRem
Sy

SRR o W1 AT hifTl- TR G, T T, THES
3R guWIer GHEAen] o g € 3y fafan)

Na* % 90 @€ ¥ R gL K 9 L I B &~ = Hifsu)
AW SFHA U] I HHEART [72Br (49.7%) U1 S Br

(50.3%)] % ¥4 A ¥, @ SHT TAY] S G URATY] FAAH
1 UM HIfST|

Tk dcd X 1 AN SA9H 162 u € O 38 fhd Tw Ao o
Trerfie X SR X 1 ufaerd @ ghm?

IfE T H1Z =3 B A T i GASThdl = A2 qedl T A o
forfEm)

T qR] TS o Shgehl b1 Heled e fean e @

X Y
U= 6 6
IH 6 8

X 3R Y i SoAuH &N A STl g1 <Al el | @ deiy

27

frefafad geaeal | Teld o fau F 3R 9t & foe T fo

(@ . 9. IAET A I FEfad fRA on fR wwmy o Shwe H
hadl =[FAAE B €

(b) TH SARM MR UEH e =ggm 1 fmfor #xd 2 safau
g SHERE g #

. . 1
(€ TARM HT THEE WA ° T 2000 T0 BT B

(d) TAREE % THEAfE &1 T fEaeR STEEH 9 | gial

21 THHT ST T4 o €9 H g1 B
e HWEA 15, 16 3R 17 ° W&l o WA (v) 1 Tog IR e &
T (x) 1 T e
CIHIS HT TCH FHUN YHUH FIN fFgen! @S o T STR -
() WA hEh (b) TERH
(c) EICE (d) 7{@7-[




UYHTIT i QAT

16. T a@ o e § 8 o

(2) AR ifd IO b)  fa= EEfE o
(c) =Ml I M- &A1 (d) 9= 9] Hemn
17. Cl- 3T | HaSohdl-geieql &l Hea ©-

(a) 16 (b) 8 (c) 17 (d) 18
18. Hifea® &1 W& el fo=me f o o @ 272
(a) 2,8 b) 8,2,1 (¢ 2,1,8 (d) 2,8,1

19. ffafad arelt & qu Hifse-

U] | FeEWTE [FIEit hi | Wieii ohf| S@El hl | URETUT
9 = 10 - - _

16 32 - - - Hethi
- 24 - 12 - -
— ) — 1 — —
- 1 0] 1 0 -

63




i

=]

0965CHO5

ST O

e ol Hifeieh 3ohTs

(The Fundamental Unit of Life)

ek hi Tacll IS o TR W Tae g A
T fR T TR BB TS €, TSR
T AYEE o W Sl Wi gl ¢l e
T TS € S 99 H B § W B e S
1665 ¥ g 7 TH TG GEASe 9 <@ ol I
T - T TehIahi hl ohifvTehT shall Cell (RIRTERT)
e vt © orgent @1 € ‘i wE”|

SWRIed AT BT q 1 ot/
dfers fogm & sfiew # I8 & @ga &1
Tequl o §1 39 YR Fa8 Tedd gh o
@ o Heftel o STeRT-37eRT Tk B 21 &
Tehehl 1 9V i oh fau sig fegm o
ShITITeRT T1e5 1 SYANT 311 ek femanl el 21

33T, hfTeRT o Tl | ST STHeRi o )
51 wsiia frad v 2 272

= RIETGIL 5.1

N & T Bl Ihel ol fawd &
T | T @S i 3T6qd 9aqg i 3
(+fiadt Tag) ¥ foaeelt SAR Thd € 59
foreett &1 qRa Il At 99 TEE ¥ @
o Bl 3o foeelt e e gEe § o
ST gH 3 foeet 9 # w2

Teh hid 1 T3E ol 39 T IH 1 Th
I3 Tl ofe ot T H @ fereedt
3T B THS Hl TH WS W W | T
2 @ o foeeht faaepa @it g1
qaer Y2 ¥ 39 feAcel i wise W @A
o MUkl HEal T Fehall €| 376 30 W
TH I HEMET  HI Sl R 3 FR

fee ¥ g% <N weR fw w1 gE &t
Tl 9 39 TR ™ 99 6 39 9y
& gAgd A M UM I STeATus 9
el ol | TH @IS i feieet i STeemdt
RS IE 81 379 TF 39 Tedl HH i

S qAT Ik 1] =9 VMK AT WIH
gereel 9 <@d €l
At g
YRFTF RS
3g Hfereht
H&H FHESH
ksl
ferra sy o
HawReEl e .
-
e o
AU (e )

STER

faa 5.1: 9% g&agel

MO T IWT? T 3T STt TTeT Geraet
o EN 2Ed § 3U AN W WiF Ghd 27 F
€ foo 5.2 SiE fe@r 2t =2

.
.

/\

frT 5.2: @19 %7 el &1 HIRHRT



319 g9 fafy= 3R arelt =t i feifeerat
Y el TEe S| B S 2w B2
TH THTHNE GEART &1 2@d 7 SAEl
-T2

Y WA T 27

3 el A Tk S fewr qdt €1 3wl
feTeht Tk o< HCE (Ve Hg) oA ©
S ol 39 feharehend © g uar wetar @ T
faf= TR o =9 o gemseEl g S8 W
T S AT et &t €)1 o i freeh
FH1 HIRT THTAH 2| &S o SRR 9
SUhT HIS HaY 7l B

I BIA-BIE HEAT S BH 2@ ® ©
Yo S TS i GAYd IHTE &1 T TS
i HITRT Hed &1 7 oherel S dfeeh 157
off Se-5iq g9 T4 H-I9 TEd § 9 9l
Fifvemet ° o €1 Tafy, $w Sia Theaifen
Ff g 2

JMaY® TF HI WIS F a8 GeHII H
SfshR §9a 81 Hehl| I8 Udl =l @ foF Th
EIERCa NI R I ol LS S
e, FoAfaSiaTa, WHPET e seeiiar
B Hhdl 81 T GSel okl UehehlfvrR g
Fed 8| 3 SAfafie aghifiTeh Shel § e
HITITRTd THIEd BlehY fafir= sl sl T
T e fafa= o w1 Fmfor st 81 g5
FD IIE T HoTE (o), KT qe S|
F W FF AN Thahlveh Sl & fawa o
Tl T Fehd B2

G SghITh Sid Teh ohifveRl d &
forerfa gam 81 h9? iR fafsa gies
A @ S HIEE SAd 21 T UHR
Geft HITRTT T YTt HITRISH & Sea=

Bt 21
e &7 Hifars s

IR T T Tecd T Jee goh 3)
1665 H TN o1l IHA hIfSThT ohi
Sheh ! Tdcil i | 3T &AM ohi
el ¥ <@ Joe (1674) 7 Had
TEe 310 geHSE ¥ e % Wil o
Wad ®9 9 Siifad IR 1 Ul
A e SS9 7 1831 H ifvrent |
HEH HI A AN S TS |
7% 1839 W hif¥rent o e wet Sifaen uered
T

! Saged 1 9 o g =t
~ TH. TS (1838) 1 31, @M (1839)
(i = s fagia & o § @
fagid o @R 9 dig qen g
FIfeTRTeT & o & IR o Se i Ferd
zte €1 foEl (1855) 7 iR fagia
1 3R M g/ = o 6w
HITHT qofardi hifTemet o ol &)
1940 H Soioe FEHREN 1 @Sl o d]
HIRTERT I Sfed T&T qo1 9gd o
ST T THST 9IS B ThI| P

feramerema 5.2

BH Uit ohl Terecdl, WIS hl HeI Sl

faf\r=1 SR & @I it faeelt ot oTerdt

TEe o1 Ghd B

I fopamehemy & & 9] fHefataa

WE\FWW:

@ gft FITRTT MR e Aepfa
#1 3fic O ww S fe@E 3 22

(i) 1 Tt FIRTHRT F A=A TH
St femrg <t 22

(iii) =0 Uy o fafe= g o U S
el FHIfeTHTS o HE AW 2?2

(iv) &9 ifvreet ° F1 guHar fe@m
Tt 27

65




F el o fafa= yRr &1 Fifeewn o
2 ghdl 2| Fefaiad Tk &1 <@t 3 7

IR H FD HIREHT B

TR it

g TR

afeer iferRt

e T EclEaRC

for7 5.3: @79 YRR &1 fafa= iR

FHITTHTR T ST AU SRR ek fafire
FE o SFIET T Bl FS KIRHT T
MHR FeAd) Wl & SIY Tehehlyrh S7H1aT |
F© Sl H IR 1 SRR e R
wdl © 3N YdF ThR I HIREHT & (AT
fafdre g1 8; Serewu o fora dfsent shifyren

g Sifod HIRTR H FB qaAqd &

HT T &l B T, S weft TSt w1
21 T Shifaq Hiferrt 3 gt e o Hdl
2?2 ¥ WMd ® fF ageifie Siel A sm
faurer g € St o Ageat o) saeht oref 9w
2 fop sl & fafu= ein fafe=r & = €
S W o YRR H 71 TR Rl TR AT 7
Tl STHRE | 1 q=d 7| 36 TR
TR § off g9 faureH g @) are o
UH Yo S § o Gl sew g €
e IR HEd &1 Toieh SHifghiT Teh
fafere el wwa @ 59 it | TU e
&1 fafor, eTafere =t 1 fswmed snfel &

66

hHITSTRTT o ShIOT &1 Teh ohifRMehT Sifad T&dl
g 3R ot weft wE W B A IR
fHetahR U TaYd Sl o © 18 shifdren
#ed ¢ T8 el wraet ¢ for gl wifvrenre
o e & YHR o IR B E1 3o hIE
%ok eI TSdl foh Sk 1 N B e 9
g Sa & o S €

1. FIRTH FT @ fFaT ik &g H17
2. FHISTHT FHI SgT F1 GLEAIHF T
e THTE = FEd &7

52 ittt fora@d o Bidr 27
RITYTRT T TIEMTHSh A6
T 2?

ST < Toh it o fafire e B 8 5=

SHITRT HEd | hIYh! Sl GSd Bl 872

I TH RV T TAT FaASI o L

Al B I ek shifvtRted B i o e

;= focell, Shaeh 9O RITdTeRIEE|

FHIfYTRT o AR BH alel TG fohamhed qen

STh! el AR § UREe fRand 5= ol

o SRl Hag § el <@ hu?

5.2.1 AT TeAeel 219raT ShifyTent Teteett

TE HIRTH 1 GoIE &L T © S HIREH
o HEH! i Sl THERO W AT Il B
s feell 9 U=l ol ety st oed
AM-SIH =t B1 T8 3= yeref i i oy off
Uehdl 21 FINTRT feroett &1 @faw guiicqen
qRTE Tt wEd B

HifyTeRT | il i fa e e 82 uered

HIRTRT W deY Y 3 27

famr



FP T G e SRS Al
SIS IR fooel o AR-IR fomo
TR SR S-S Wehd 21w e st o
fereror =1 wiehan o fovg o we <ok 21 '
@ © T weredl 1 nfa s== wigar 9§ =
Tigal i AR B 2l

F9 THI YR 1 UlHA HITeR | Bl €,
SITE % foU, W9 Fw T=ie S co, (ST T
HIER Ul ¢ iR fSroeht freenter eTevas
?) IR § THT B Sl ¢ SHRT Tigdl
9% ST & HITRT o @I TR H CO, T
Higal Hifer W fEerd o, Tt Hisdl 1 3TUET
FH B T S T RIRR F AR AR AR
CO, HT TiEd § R T & ST T 3=
qigal ¥ 7 Figa &1 3R fowRor gr hifdren
¥ CO, T vt St €1 T YohR Tal hifereht
H STfoRASH w1 Higdl w7 & W § @ O, e
Y hiferent o fowRor gR1 SieT =l St 1 ST
ShIfSTeRT T Rl TR0l W i o STEH-UEH
¥ fomu w Hewqul yfaer Femt 2

S ot famo o faHl & oTggd aeR
FI B WA ok AU H A & A0
T faeet 37 OE A ¥ WRRY FEd
o foeel W St ot i ST o et uerel w5
A o RO o T Bt B 59 e ORI
T STt oh 319] UTiceh IR feeett 51 S=d 51l
T sl o 7 St BT gl H AR 9 2

IfE &1 foRdll Siq IR ST97@T 4Ry ShifvTehT
%1 TIFHRT 1A THe oh T T 1 d 91 22
frferfiaa i sl o § Tk e 8 wendl €

1. 3z iR & a7 o= at Arem

3T ST § ITRRT 3TAE1 T i A
HH IR A B UET S, H @l
T R A Sl et fafy gry iRt
%+ I TA Sl T foeEa &l
STIERTT el foeraq ed B

Sha &1 difereh gehTs

S oh STU] hITvTeRT foteett oh |
3R SN HE o U @dsd 24 2,
TRl HIFTeRT o AT I a1t STt i
O SRIRTHRT @ ae AM o St i
T 9 3Tfeh SR 39 YR IS TRomm
Ig B foh S HifvRT o ST T
ST VTR Tl T
2. AR =IfyreR &1 @ ey faeem o
W@ WY, TS5 9T ST hi gl hifeht
T feord St 1 Higal o 3o IR &
@ iRt foteett o a1 ® &8 G
T2 BTl U foeem o1 aaER faeem
FEd T
STt Shif¥TehT feeett oF QM SR STl-Siidn
@, TifeheT STl 1 ST HE e TS I B
AR 3 Sl 21 TH YRR A0H €9 9
S i i T &1 ge| ST ShITeTeh]
% T Y g URadd el S|
3. A HIfIHT % aR aTel fae=m 3T &
it 9 eifush Tig € df STt TE N
ISR § 98T 3T ST T8 foaeeq
1 AR foae=@ Fgd 2l
YH: Sl ehifkreRT faeelt oh A 3R
-7 Tehall ®, wifeh 39 feerfa o shifdrent
Y iy Sl a8l ST 3R A Sl
S S| 38T if¥reRT e smat
T 39 YR fawror &1 s fafire
fafy & fored ooricres feeett g0 7ifq et 21
amen, frefafaa feardam

feReTaReTa
e U T
(a) i H T TESEANE A H SR

3Tk FHad hi SA| TR FHad MY

FHIS: hfeEad FHENS 61 o4 Bl 2l
T Tdoll orel o= (foreel) o9 31 &l

5.3

67




N Tl B S HI Y el H W@ 3R S
e o 91] 3HehT STdleh | 3T =
& 7
el P Al € iR WE gR S
3 o R TeAl Sl B

(b) T YHR T Uh HhooRied i€l 9% &
Hifgd foeram o Wl @i 5 fime a6 suem
eIl | el Tiehe STl 81 -2 S
e 9 frorerant THeh o foeraq o o1 S
2, Fifh Tk H1 wia ek qifsd 2

39 YohR <kl Tohamehel™ &7 §@l fonertast
e Gar ¥ F HH B FF H Fehd B

feReTahenTa 5.4

o e feufe steen garl il had Sid
o @l @R 6 v gud o fog i T
ITk d1% 3 VIR 31T I9F o Fifsd
T # @t oy frefafed st @)
(a) 519 3% S § W@ T @ A A TgT

FHh A T
(b) 5T 3= Wifgd =ieT § @1 T df 3 S
%l ameY fehe e fage T

Uehoh((3eh 1 AAIUNT STefrd Sl ae
TRt ey HIRTRTT GO R STl T80
Fd E| Wl F Hel R ST HT ST
TR 6T T SR 2

T YHR HIFNTHRT o Sitaq § oo s/
qq TG S ARH-USH HI Fieha H Hecayol
ekt Froran 21 8o eafafte fagaon, siferRt
H Y TEY YA U9 YST HH A
TRTIdl 3l €| iRt O fafe=1 syopeti w6
31X 3T qen areX Tehern o foeror gr &t
BIl 21 38 YohR oh TRaed § sl i STereaehd]
B 2

o ool ool el @ IR i
sruett w9 fafte qen WM & o e ?

68

i foeet! ST ToAT B9 had Soide gausef
Y 3@ THd &

hITRTeRT fIeett ol TTEATas UehehlT9Teh STl
T FHIfRT o dTel GATEROT W STIT IS qel
31 e TR I § TRl il Bl wEt
iRl Rl T-SIETEeIfay wed 2 STHiEr 379

a3t fwen g/ ur e e

= RIETGIL 5.5

o foEner o JEhed 319 e W S
Yawaelt oF fowd o qa1 w31 3Heh fawa o
3T ATF W ==l A

1. CO, a1 UM S8 garef Fiferr & &4
3T qT AT S 87 39 W T H

2. T ol B quifcae IR fereol]
7 Fed 87

5.2.2 ShityTeRT T

qE IR | s foeelt o sifafie
wiferRr fafg off gt €1 wRw iR fafg
q&d: Yogelisl i o it 81 Yogais Th
agd ifect uered ® SR g% qell i e
&l TS il B

o fordt Ty ifvTeR | IR gR 9
1 B Bt © dl shifsrehT Toroe Hied saien
veref Gepfad & W 21 39 S I Sfage
Fe hed &1 B9 39 URES o e ey
3N <@ Hd Tl

= RIETGIL 5.6

o T w1 ot * foeeh & A A @l
TH RS Al 3 I=9 Wl A
gerselt ¥ 3@l Bie-sie S fTEi
M 3% FARRE Fed &1 78 Th &1
el gl € T8 aANifthel wed ©1 39

famr




TAES TR STFRY AL THE okl Wi foerad
2Tl Tk e Weften it 3iR 38 gausef
¥ @il B9 A 2@ 7?2

3@ Rt &1 9fael &1 Fs e a6 <o
o el 399 it bt gt Swifvend W
U oTE Tk Uil i TRe W@
IR Y Geueef ¥ 3@ TEe W Wl 39
T TR IER Sl 9% 1 915 faeaq
2Tl Tk e weften st @Ik O gewset
T 3@ T F1 & §2 F T Sased
S 32

30 Trama 9 o frehd ke @2
U Tl o7l ® TR oherel Siifad hifvmened o
& TSR gRI Sl STERIYUl i erwal el ©
7 fo» ga wifemenrst H)

SHifeTehT 9T Tl , haeh qen SR i
HITTHRIST 1 TdeThd wA af faed
(3Tl <] faeaa) | for we sAm
Tt B UH Hiemm g iR qERor fafy
N UM ot @1 RN B S € iR
iR fafd o S are Serdt Bl i
fafg off Feft g8 IRt o Ufd §AH €9 9
e Sleldl &1 iRt fafq o wrRor gy
SHIfSTeRTT UREdIa JTeAT i Siq IR hi
UL SEM ¥ Hed Y Fehdl &l

5.2.3 ohdeh

ekl A€ BN foh A1 =S @i feieadl &l
ST TEE I offl ¥EH 39 foeelt W
MEEH ®1 95 et offl 2 afg &g fom
S o T3S 3@ df 89 1 <T@ GIA
FU AR @ fop 7 SR ]| 5 BHA SRS
T T STEl O N YAh HINTRT THE ®9
q A 7 o2

FIf¥TeRT o faf= am qaEfis @5 e &
R W) fafe= @f 9 W W@ € v 4w
Afesh e W1 ok Udld ed € q91 %9 A

Sha &1 difereh gehTs

HITRT 1 UM o fw g9 e foerem o
rfafiera ATl steran Aeely =5 faera @1
ff IYFM HT FHd B

g WIS 1 RIRTRT i @l B; 3T,

379 B 394 IR 9 ot T I w2
feramerema 5.7

HE F Th LS ol 3R SH | Th oK
T @ SEHHY @H ael 9w e ¥ 3T
el oF 31eX i @i &l ¥R ° g F=a
e R HE 9% Huw T 7 GO
Herdl U 3 Wigs W g9H &9 § Thell T
@l T8 TH o fon T SR Hee = H
TTel| Garse BN TR o foau wEe
TR ¥ 39 R FeR feeTw T T
TH I @A &7 BRI H SH
e 8?7 39 MRl I Th YR (HAT)
T |

FT 3 HIRTHT o 7L | Th ML
el AR 3l HASHR, Tl i e
FI G @ R T2 39 G F sk
ed &1 F1 S FehR 1 AT TS i
forcett § ot oft?

HEh o IR IR I WA H Th T
gl © T8 Sheek foroeht w'd &1 Shgeh oo
T IR-3R g 8 1 37 B35l & g} S
o 37T T HIhET hgeh o dT&L ST 9Tl
B HifsrepEe o fava o g9 erqun 5.2.4 |
T2

Sheeh T ShIHIEE Bid © STl ShifSTehT favrsi o
o DR fE@rs ued €1 e o Saifien
T & ST g ekt © O Wa-fa ¥ DNA
(fesiiodt Tgal el oTd) 19 &% &Y W
STTET Hafd § Sd €1 G DNA 99 Sieq o
T Bid €1 DNA 319 | shifStent o Fefior o Ge
it el v Gl Bt €1 DNA o fohaeh
e I S Hed 81 S iR fausa el
B W el @ SEH ¥€ DNA Hife] ued &

69




®Y 4 fommm wa B st uged um @
TE 1 IS o Teh Sl 1 T4 Bial 81 5/a
et off hifrer fawifa 8 el e €, o
TE HEMEE § Ged 8 S 2

F© Sdl | IR S H sheh Hgwqul
qfger fAamar 21 59 Wfewam & Uk ke
IR fafoa gt 3 T4t HIfYeRTd s 1)
2| I8 R oh Rt & qRgered ki i
A S T W1 B G SHITIThT hi TETTh
forensti o1 ot Fefera whar 2

SR S8 Sidi | iRt Sl hsh A
& 9gd %Y W el € i soH dhueh
foreet! -TEl Bl TH 3T dhgeh & H ohod
Sitfe ued BT ¢ TY & Rl hEsh Hed
21 U9 g fogst wifest o shee oo
T B = Wk (W-enfg eteEn g
SRR = HRAF = ageh) | 757 Sfiail ot pimeme
H thaeh forceht Bt € % gohiaR FEd g

Grehfiaret sifremen (o 5.4) | oK off
I AR g 3Th Tl B € W TR
IR Hifvmet & g €1 UW SRl ok
3 F ot FHIRHT A h FEIfST AN
0 & fory W B (SN 5.2.4 UE) | THTT
Gyt SR ¥ aiRifther feeliqr gfewn
(3 T qE HI FTE) o WY Bl € Saih
IR Hifvmet § FRiftha wifes o

B € (STHM 5.2.5 2@) |

REEIEIL]

wie fareett

vt fafa

FHifSTHT

o7 5.4: GHREET FIfTHT
5.2.4 SRITITeRT T

9 B TS i fEieett don B o e i
FIfTR1A H1 g & @M, I9 eH TAH

70

HIYTRT § U a1 &7 @ i Swifdent feree
Y o g3T ol 39 & § 9gd gkl ¥l o
TU IR 557 Hed 8| I foeell o 3T
SR T ThH WA T g1 Ed Wgd 9§
foafer hifirhT o =2 BId © 57 IR
1 3TF HEd 2| Tk Tk HIFTRT o foAU
fafire r S € IR 57 9 S <l
! et Sfteges wed 2l

HITITeRT iR fereedt o B &1 Weh ey
FHIRTHRTISA H arafas shgeh o AfdRad free
o e off Tl 2RI SR bt HifvrRTst
¥ ohgehi foreett den foreelt gaa o B 2

foeet 1 e TEE % ST 9
T HY Tehd ¢ e H fREl off g i
fereett & Bl o) gafery o Ssfed o o
9 T dfed Tl Bd 5@ a T I8 TRt

TSlg o IR | Gfae sich hifTeht i AL
T ITAN HT AT IgOH &1 L Tl

1. 7 3719 3719 fr=fafaa difeisr 4 fig
TT R Tl &1 W gehd &, g
for giebiaiet aem gehRanet Hifoehrsi
T 3R T2 g Gob:

1. PR I B 1. AR UiE: dsT

(1-10um) (5-100 um)
1um=10°m
2. She®id & : 2. Shed g &3 : O
S AN 3R ¥ ShEh ™
foreett o o @ B
AR SH___wed B
3. MMM : TH 3. MMM Th § Al
4. faoeht g9 wIRRT 4.
SR TUfeerd

famr



5.2.5 SRITITERT 31Tk

Jeieh ShHITTeRT o =Y 31T 3191 fereett Bidt @
e fr 3ud Reom 4=l 9w w@eRe 9
T W ST qAq SAfea wifdaRte, foad
TEhIfTeR Sial w1 HIfTRTd ot nfeer €, i
off Suraerel fehanet 1 Sgq eTavahdl et ©
forag f& o Sfea @ aon & & 98/ <
Toh| 39 fafa= ger =1 Sura=e foraneti &t
3T 3T TWaH o foTu, 3 HIRTRTT foreetige
BEI-BIEt GRSl (37Th) &1 ST It
E1 T8 IRt VTS 1 Th Tl 07 ©
S 3= WepRErel IRt W STer i €
ST U FD AH hadl s geuae 9 &
T S g 2l

B TU=el oTg9rT # ohsh oF fawa H e
Bl SfageA Sictent, Ties SUHI, ARHEH,
HIEShITA T RINZS; hiThT HATHI o
Tecqul 3T ¢ 5 W B foaur i 3
zafaT Aecqul & e F wifvemet & ogd

ot &1 w3 7

5.2.5 (i) 3Idg et STTfcTeT (ER)

SiaseA SfereT feieett o Afarehtsti aen 3fe
*1 Teh agd 991 dF B A ol Afeteht e
T o AR O (gfewet) w1 we
femE <t €1 sfageft wfetem &1 W St
eI foeetl o TS eidl 81 Sfagedt sifereht
T YRR T B T GREA ke SHifereh
(RER) den fasl 2fdsedt Sifde! (SER)I
RER 9erefl ¥ 3@+ W gl fkae ved @
Fifeh 39 W TEEEH ol Bid ¢ Tgardd
ge HYAfud Bl @1 RER 99R WiEH o
SMEYIHATIR ER o NI HIRTh] h 3T
qf o 9 <@ ?1 SER o9 fyen fafus

Sha &1 difereh gehTs

U & T § el F B T8 RIRTH
feha o T 9gd Hequl 31 F® WM qen
@ HifSTeRT foeetl i oM o HemEar w2
T4 Uk 1 fereedl Sfarq-sH1 wed B F9
3T G 1 9|1, USEH We §HH i Hild
F Fd ¢ Fuf fafa= St § ER
o= =i # k@ It © W 99 T et
s w1 fafor S 2

T YHR ER &1 Tk FE HIRHESA F
faf= &= o 7 St wiftse & fafi=
&l q heh oF Hed UKl (YEAd: W)
= ufaed o fou afaest o &9 § w1 w
21 ER HIRH &1 o Sfa TqEfen fmaei
o fau Fifvrert gt &9 o1 &1 ot et 2
TH ol o Sqel, f5e el Wt wed ©
(-7 W), o Thd I HIRERRT A
SER fau qen gar &1 fRfadieo & o
Heyul it fam 2

5.2.5 (ii) TcSi 3YEHTOT

hftell et gy afvld Tifestt Sueher fereed
g TSI Yfeis 1 UH G T S TH-gW
% FIW GIAIR €9 9 G @ 2 R

71




Ffeht Fed T T fafeeal &1 dueh ER
fafeetl 9 =il @ 3R SHfeu Sifed hiRkmeRTE

foeelt @ % T WO I S 2

for7 5.6 : TIRT FHIFTH
ERH Gyaiftd geref Tiiest Sushior § ek

foRT A © 31 3= IR o a18L a3t
faf=r &= o 99 fean s @1 3w e |
wifge € gfeswr ® el w1 H=E, wuiaw
qT 8 hAT| FS TRIEAT | TMost TR H
=T TR © (el YRR ol §1 Mo

SUFOT ok GRT AT h1 ot <=1 S 2|
5.2.5 (iii) FEEIGT

AT 3fte 9, agaEy | faeet 9 ol
B W el © o ureeh TemsH 'l €
RER ¥ TSTEHl &1 S92

ATSHT HITTRT 1 TR FUeH aren
Bl A aRd U Ud HISIHT TR o
- AN oh! Tifed ek hINIRI I T
FXd T FIHRT o FL A el TRl T
SR SR Stere S qel [ 31 AREH

72

T =cl Wi € S IR BR-BR THe W dig
& oIEEEy o wgd il JrereRl TSEn
B € S wifed qgrel bl Tl uel | died 2
HIYThT TAI=T (metabolism) § TIM 5
SHTUT STal hfSTeRT &Ifqued =1 9d e e €,
1 UIfd T <0 & THTT ARHIEE 1 IR
1 ‘e S’ ot wEd B

S TSl <l T 7 SJetTe,
1843 @1 dfdgeht o THM
HReA | g em 3=
ifgreT fovaformer 9 Afefem
&1 eI fRam 1865 H
e o 918 S drfas
o He dfesn o ITard |
AT SN WM 39 999 3901 9 @Sl
dfsest 9 @ Wafuq effl 1872 § S=iA
A o Ueh eehTfereh T o STEaTe]
T 7= fafhed TR &1 989R T80
foram =M 9e9d U 7O WS =9
A o fored H dfSeRt 93 W &
324 39 SIE-H fh=a =l JHmen s
forn ol 3R o Hequl wi I8 o
for S8 eTohell dfTehT Qe hifdTehT TSt
ol ARRAE FH +t wifdery fafer wgE
1 39 fafy =i “=ier RewA"” o 99 9
ST T 39 fafy 5 3= faeer Meee &
T St 1 START feRan o IR femiva: a7
1 AW T T H HE@ol ol | e
3z foon o % i ® R 3 fafu |
IR I T Tiestt 7 T MY o6 o
IoaqH UMY qe JWRR Ww Ul ¥
1906 ¥ 3= Hfeam WA weie o @iy
I &9 § Akl aF H1 GO w6
feTe. Aol JREhR | FwTa R T

famr



5.2.5 (iv) ATZSTRIT-5aT
TSI+l ShIfSTehT oh feISTeiler 1 HIEeihilgan
Tell fereelt 1 o el B TRl fHeet fBfka
B B it feroeht sga eifus aferd gkt 21 3
AT ATP-SFH aTell THEfeh foramsti o & =l
o I & Ster o T evrerwren faft= Temien
ToRanati ohl ot o foTu AgerRiga ATP (W
TEHTHS) o ®U U ol UEH Hd &1 ATP
SHITRT T Sl 21 IR AT RIS AR I
S T T ki oF fAT ATP H Hfed it
1 STEN HE B

AESIhifgal ogd o5yd 37 ¢ Hifh
594 SEHI 3N DNA T TEaEH B &

A ARSI AT s W W o 2|

5.2.5 (v) T g
wifes hoel URY HikEmet o fed B B
IfEE < THR o B &: A (T
wifeg) qo1 TR (Y9 qu T
iiee) | 59 e | FANftha ool
B © SU FANE hed 21 drl | Fieee
g1l WYAWU o oI ogd SMEvas Rl
FARRE | FeArifthet o s1fafea fafi= dal
el AR T o Juish off B ¥ R
Tufgs &9 § e © foEd wE, 9a a9
W S e wiea B R

FARAE i el o | aga-df fereet
11 e oA A A i = £ 3 s
iee aTel W | HIZeehiedl %1 @@ Bid
B Uit ® WE wifies § ot aru
DNA de TEadd g &l

5.2.5 (vi) TQETT
@] S 379 et Teiell shi Goeeh dfert

Y HifTeRtetl i Wt | ohifvrent
T WU Wl © SN I HIRERS h i
U HOA UM HLA! &1 qelf oF forw smrevae
agd o ugred Wy o feud e §1 3 e
3T, wehy, fafv= wEfe o qen $s
G &1 TehahlyTh Sidl, 99 ofHian, 1 @
WY H 3eh R SN § &Y T, @il ugred
B B Po UhhivEn Siai ¥ fafire et
SARad STt T i STIRTE Terelt bl IR § s
ferte & el gfred A €

1. 7 3779 5 TF 37TH1 &7 719 &1 Ghd
& ford o7qar smrgafers g=ref ghr 872
2. I f&E HiFHT H1 G189 fHA
i S7ee TEEE g9 % BRI
. e G e
4. T & 37T GIZH T GIATT FHEl
glar &7
Gieh ShITITehT T SO Teh HLAT Bil ¢,
e g o fofre e 9 verEe, qivor qen
7af¥Te U 1 IS STl 78 WA oM
T el Y o1 U1 3T Torectt o TR
&1 fafyre ST o RO §9E B 9 2
3T ShIfTeRT TSTial i Toh FAYd TR
T B1 T8 Sod w1 TH Golqd fRarcHe
EEE

ENNCIRCRIEET

Staenfel o afg 2q 4% HIRERT a9 €
o8 QU 79 U afod iR @6
yfagemod iR goFA ?q THF ad B TS
HIRTHIST & o i Ufcha i Hif¥Tent fas=m

Fed & P fauaee iR e oot fawem

&1 SIq hifvremeti o e S et € st
EY IR e §gd oSt et @
ShIfSTeRT o ST T 50% ¥ 90% T Bial B
ST @t Hiforeh gTE

I & & YhR i HIERT IS Hi
HfeRan 71

¥Rt faare &1 gforen fag sifueaX
Fifvee gfg ?q fawfea et € =@ oo

73




T YRR T foaeH & 58 etefgamn e @

) gy shuw: @ faweH B0 81 SE IR
a1ef o gR o it ® o 599 < R S
g TR 2 FIRERT s § (Faa 5.8) | 78 it

H Wy IR 1 o § TOREN S G
amefl et R N 9 Ere Wehd © TR wafd
- Fifremet # TOrgE w5 T @ o 8 T 2
et e
faa 5.7 : GEEl faers
fouST wed 81 39 Ufehal H Tieh ohifvTeh]
8 A9 wifesr ot w8 "ewd @, fawfoa efel e - 1
gy T HHEY Gdfd HIYERTT oAl ©

(fe= 5.7)1 wafa =iRmekiet ¥ orgs &t

TG HITeTRT

@A AR & T Bl €1 I8 Sial o Sl s - 1
gfg T Sdehl & THd § HeEd Sl Bl
Sigett 3R il & Hor ST 3T el
fam IfvERrg e e g A € S e e
M & ove wafd e e 81 T T 77 5.8 : STefet fasom

FITRT S HT GAYd TEHHS SHTE 2

SHIfYTehT oh = 3TN wioA foeett et 81 3 fofeoml fafus den
Y 1 o el B

HITSTeRT Tofeell hifvTehT w1 WiHT WFT 81 I8 Ueiell i Tid i
IR o el qen el araere 9 fafia s @)

qIeq hifSTehT O hifdTenT fooett o IR 3R Tk whif¥teht fufa g
21 HifreRr fafa Togars &1 s+ =i )

e ki hifvreRIs § Teed whifyreRt fafq oo qen SeRiEn i
oY U] el T (HieEH) | faer e Sfiferd A <t @
ke | chaeh et feroell SR HITHES H 3TehT Bidl 21 T8
SHITSTRT 1 ST Ufsmansti sl FRERME i 2

ER 3{d:IRh 1 afiaes de Sciceh 9ag o ®9 § &1 Ll 2l
el SUHT foaeeh o qfeamte &1 @Y 81 78 Sy § s
Terelf w1 HEE, Tl q YehfoHT AT B

74 feraTT




arferentsr Uy hifsremeti o foeeh o e oW wifies B[ €1 3
T YRR F B § - HIERE AU IR

FHHEE Y FARhA Bl € 3% A F8d &1 3 THhm
YU I T

FHARL T WAfTh w1 T HET 2

rferenier IRTere qIEY ISR § T oSl ohed WUl el 2l
IE HIFTRT HT THITT ] 9T W@t 2 2R I uidre gl gfed
Heaqul g=ielf 1 T=F FL T

TRt Hifrret § wiE o foeeh o ofmeh & =ian Sk
FHHEEM & WM W Ihelis 3T 8l 8 3R ITH had B
T 3 & €9 H e &

SteemfEt & wifas gfg 2q Fifven famfsa g 2

HEYH

Y hITSTRTST ql Sig hifeeRist § qoraT |

R AT HIVTehTE FerfRardt wifvremsti @ ford wehr fa= et €2

Ifg s fefeefl ®e T S7eel 22 ST A 9 B2

IfE Tesit SUHTOT T Bl A HIRT o Siad H 1 B2

HITTRT T ShIF-|T T Taseller 87 3 2

IR fofeett sl SFM oiel fafe den 9 o1 Yol el 2l 27

ST SOAT A5 Y U hIdl 272

YEROT F B?

fr=fafea wEo v&m 1

el gU STMH-3TY 31I¢] oF &R <he o, 31 91 &l @iEel &l

o f o] oF %9 o9 W) 39 ¥ UH HU H I A o

T T 3] & YAH Y HI SA A S o @l 3T

(a) F9 ‘A’ I @rel @i,

(b) %9 ‘B’ H Tk IHH =T e,

(c) 9 ‘C' U Weh =TT THHh el qel

(d) 39¢ e ¥ ¢ T %Y ‘D’ H TH wwd <A+ STl

311 oF 39 =N 4l ol ] He Tk TG o TN 3R] STaalh

HU den 9 e w1 S

() ‘B’ qen ‘'C’ o @ell 9T T S i T 8 A7 $HhT T Hl

A’ ] 39 WA ok oty sl weegol @2

A' T ‘D’ 3G F Wielt WM W S THA F AL ga?
THRT U |

10. HTI% Jhg & 70HA 2 ThT THR & HIHT fIAH T Tawahd
2 q SHR1 SNfac adrg?

11. TR & o1 & U fE qr o1 Hifden faueH g 22 59

faarsH %1 "7g Fdm|

© XN OkE WL -

ST @t Hiforeh gTE 75




T fUsa st § eud uer fob 9t Sifaa
Ot A W RIS % oS4 B B TH
i Siral |, gft Aifetss w1 T & iR
TN fohu S €1 SEEw o oy, emfen o
& IRt gr T, disH o 1 feme, e
fafma 3R Scasi fovan ¥o=1 &1 S R
Afeh SEhITT Sel | @l hifvTehTd gidl
Bl 3 U eifuerd Sifsend o fafire s
#1 & o= § Ged Bt €1 g e
&1 FiferRTet o6 fafs= Tel g/ fRan s
Bl HifERiet o 3 OgE s fafre & w6
2l 31fd ge1a1 e U= A o foe "em e
&1 oAt o, Ui eRifvrent therdt iR fagped
2, foag wfg st 2, et shifvrerd weer =1
aTEh Bl ©; Lo, SRS, WIS, B[ 3R
Tufyrse gt 1 SeA wdl B U o, IR
el 9 Gafod iR WIS 3 a6
Teh SAE 9 T S8 o S 21 o7 agehifiin
et # g fadrsH g 21 TR o ST Ut
FHIYRTT S Th TWE o HE ol G0 HE |
T B ®, W Uk WHE W el €1 599 A
B © fF IR & o) ww ffvea we
= T W Fifvreist & ts fafre 998
TN EOS fRar a1 @1 HiRene % g8
TUE Fdh FEcldl 81 3 Sidsh ATHad el
o WY T HL b b faT T fafire &y
Y orafeyd gid €1 R, wACH den uei

SdF & SR B

Sdch

(Tissues)

d IR S 3fIehfd § Toh TAM Bl @
e ferdt 7 1 Tk WY FOA A T, TR
T T sk 1 0 B

6.1 T UIY 3T Siq Teh &1 W& o
Skl W 9 B §7

ameu 70 faf\= Sae! &t SRl aen 3%k
T T qer K| w drel SR wigew i
AT GHE Bl 87 o SFl g9eY e
F 22

T H T SR T ¢ we feer e €
3 Tfa 7w T GfF 5% den wer g
BT € 37d: 399 o€l WEl § WeN WEH i
9 Faek Bd 81 F WM UEH HH o
T WA Gd HIveReT & 59 e 2l

T SR, Wq WieH, el SR e a5
©S H SeR-SeR ool wed B Y Uil s
3TUeT Sroll o 3Tfueh SYHIT i 21 Sigetl o
AR Sk Siifad e 2|

Sfq efir wul o offw STl gfg ok
yfaey & W i fy=rar 21 diet &1 gfg
F3 &5 ® & Hifad wdl @ Safe Sqen
A tEr T gld Wl o s Has Sied
R famfed g4 ®d T W Sak FY
gsi’ A & Wifgg wd ?1 wawl w
THTST- 8701 o 3MUR T & Tl o SHeeh!
(91€9 Sl ) T a0l e STar B




gfg stuar favsaias den Tomfl Sas|
Sqstt # wifyrwr gfg A wHwT B
g1 oa: Sqen A fawmsw qun sfaesH
&3 *1 Hiz TAfvwa wm T8 gl

AT SR S-dA BT HEACHE  HITS
Sfect dei 1 eTden Wfea Siged § etfa
faferse Ten Hifd 211 T1 9% gt SR Shaenfat
% T HE@qUl WEl o Staqard o fafae
Tenl i gwiiar B, fargioent seh Ao i
FT Yierar o1 eSS, Tk 31 g
o e @ den gEd SR SAqstl o
Jge oh fau ofradl o fasm gq fafv=
YR ¥ 3T hfad 2 2|

Sfeet sigert qen e o ded ¥ ord BW
Sdeh] 1 SFTIURON o IR H foega == |

1. Sd% FT 87
2. FEHIEH gl d Fawl &1 F

37T 87

6.2 UTEY SHdeh
6.2.1 faa==den

N~~~

SR-1

faT 6.1: &< & 4 4 gfs

N~~~

SIR-2

feramerema 6.1

< 991 o SR o € IR S U W) o B
I A W SR T SR W
TH-TF @ W@ <3 ¢, s R 6.1
o fe@mn o 2

% fi a2 v e
g 2l

TEd, T IR AR A F gt #F A
%! 99 od

TR VR § T @ i gl i e
1 cm FE o &l 39 1% IH 9N
i v e # e w7 e
R s e
1 gfg 1 A9 H A G TE Aiferhn

¥ fad
dag  fe e s e fEs
SR-1
SR-2
FW o FRigon 1 <@d gu = e e
Il & IW S
1. 779 SR # W@ g A= & gA dt
22

2. TN SN ot o I &80 i *1e oA
% o & F 7 IE T w2

3. 99 ¥H AR-2 H W & i qd ok
I e i wed ® A 9 gfg wem
ag T A, FA?

e H gfg pw Ffvea e o & =i 2
T fafsd Sasi o 39 9FT § 9T S o
HROT BT 21 UH Sl i faveaias
(Meristematic tissue) f el S %I 3
fovsaiaer fore wm o feog €, fawsaaes 1
Sufeafq arel &5 o SMUR W TR Uy,
Shfeey (UeEy) de idfat 9§ afiehd
fear s @ (o 6.2)1 faw=aias o5 gm
IR TS IR YR o favseides 1 a@

77




B € wifep S €t 3 sl iR uRues Bt €,
Tk O B T+ afterd 2 @ @R 3 @
Sl o Tl oh w9 § fawie e S 2

—— ey faw=aa®

— sfafe fawas

— U fausas

faT 6.2: fdl Giet 4 favsaias &1 Refd

WE & e faweaes Sief T @ Hl
gfg et 9 § faedE @ § 9 9 gl
T T gfig e 81 a4 w1 9Rkfy a1 gt 9fg
ovd faustias (Shfaam) & FR0 g @

fafde fausaras &2 dl o vedfat o
LIS i

fassaiaes =1 HIRET T@fus fHanta
Taelt whifveRt fafe, iR o< ohgsw B R
SR U W@ TE B B @ gW g
Tehd B fop Soh O WU o= T2 el B2
(39 HITITRIA T ARG A= | Ieait@a
W= o Al 1 H§AE o Ghd 2 1)

6.2.2 TATT SHdoh

faoeiiaer R0 a1 hIfYTeRTST T &SIl €2
3 U fafire e w5t € X faufsa em
#1 wf &1 @ <t & e woreey 9
TRl Sdeh 1 I T B 39 YRR TH
fafire &Rl & o fou Tl ®9 R SR
o &1 foman 1 fadde Fed 21 fassaas
1 Hifererd fafer<iora g fafa= gwR &
TRl Sds o1 faehE w2l

feramerema 6.2

T qe ok qF T AL qen ere et
HT G ¥ IUF Idol W HIeU|

. .
faer

forT 6.3: 71 &1 YR (F12)

78




e Gt TeE o Wi 9 P o 9 U1 K ol k1 Y T 1 HIE
T %8 § He BU WM hl WES T FX Tohd 21 70 faf= diel o oo oIk T
W@ 3R 39 W fieRdE i TF 98 S F1 dRrA ff FR TR €

IHH! FHAR-TeeTd | T 3 IR WS A .

Pt gl @ U e TR 6.2.2 (i) TXCT TITT Sddh

FiferFTet 1 AP F SR I TEE qfrefie & e SRR w1 s W e §

F1 3G 6.3 F TR o H o TReT Tl Sask wed §1 UheH TeY
:‘%ﬁéﬁqmmﬁgﬁ'ﬂ%ﬁﬁ A I S AT W R Fae ¢l T
&1 SYR 9T I ] ﬁﬁ :ﬁ .

1. o | hifdreRted i ST THE €2 Wm 5 gﬁhw -ﬂw . ;ﬁ Em
SR v Bl | F Sffed i €A 9
T U T Bt € 9U1 39 YR oh Sdsh Wi

B ot e e e IS oF Hed HTHT o o= 9 Sl 2
g foF FIfFel & 301 YR &b 87 o 6.4 a]l T % TF: 9iSH hT TSRO

fafa =t A

TG
ity fufa

17 6.4: 39~ T#R & G 3d%: (@) RHTHT (b) Fict-HTEal

79




wa feg

c (i)

HehTol e
fafaa @t fafa

c (i)

2T 6.4: (c) TAR=HTZH] (i) STTTE YT (i) 37934 QT

A A\ A N ~
T &1 S WhIZHT Sdehl | FARITES I

STl &, TSTeeh SRl ehTST AYSISO i T

[ 6.4 (0)]1 T€ Sdeh a+ H, Hogd dsd o
g, gt w1 Rst | den st SR wel o

o Bt 2| Tefaai o 59 Sidehi ol FelienTEdl
(B Teh) el STl 1 STeltd arel | ek
*1 FIVRI & TeT T HT GEN fEhTT
(cavities) Bt 2, TSE® &R0 & Sl | Sawrdt
21 TG YRR oF ThTZHT 1 W<RIZHT Fad 2
et § eTeliela 1 07 T o T S,
Shici=hTSHI oh XU BT &1 I8 Tl o fafq=
qrT (I=ht, o) # foer 22 gU a=enad o
Bl T€ diel 1 =i TerEd o 9SS B
TH W % i TSHY o i quigd §
Hehd B 9 Sdh HI HIRERT Siferd, e
3R sfafd &1 9 A W W@ B © aen
hifTeRTetl o o= g HH TH gl € [
6.4 (b)]l

Teh 3T THR h S ell<hIgAT Bidl
21 98 Sa% WY i HIR TS HAfed A €|
g IR & Wi focteh i <@ 21 T8
CHORhTEH Sidsh ¥ 1 Bidl B 39 S i
SHIfTRTY g Bt 81 3 @it 3 ueell el &
FIifeh 39 Hak &t e faff= & wror @
Bt 1 3 Tufqal 9= ea 9 Bt @ f
FIYTRT & i F1E AdE T T B ©

80

FoRr Tooer o Iufterd gl 21 a8 Widf o
AT T BTl U Rl T

feraraheTa

o & =1 an det g8 Ut oty

o TU 39 AR 39 @E difteT T Uit @
EREIRGNUREEIS I ]

« 34 foceh &l 3T w¥h od § 9 g8
Yfefew o w

o TOH FB 98 A oo+ et

6.3

&t
.
e @
HITRT
&t
HITTHRT
(a) (b)
T 6.5: ZR FIRHW qur THEfHG HIRewHT:
(@) T 39, (b) T 359
fawm



FO G (T 3 fie) g feeres
F TES W W IV o1 36 o §
FeR e 9 |

T Y&HSEN GNI Tl Wil

S MY 3@ W@ B o hifvrhie @ qad
el wa whefiy 1 wdiefiv ua: st
& TH WA HI S B S PEH LM W
fiyer arel geal § wdiefde Aiel B gt 8
S S % & Qo gq Hewqul €1 die
0 e Tiefig 9 gl wd 71 TE W
guft ar T e w81 Tdiedd wifvreR
il 1 SR a8 W Y Tk HH e S
e wa S 1 U8 WA e o fowg
IR ST qe WISiel shdsh o Yau o
il R & HIA 21 AR TheHe hIRTRIE
*1 ST W&l HH hT B, Fd: SHb!
SIfyTeRTd fom fordt STqerifyeria &M o
Al T S B | SRS Thiede ShifsmenTd
ITveTehd W9l Bl €1 WM SHh] e
qen uvd fafaar STl emaftes fafaal @
At et B

T 1 THefHg ¥ g9 se-se fesl &t
@ Hehd §1 37 fosl &l W wed © (o
6.5) | WU 1 & Ik oh TR i HITITHTT
W wd B, fo= @l wifvewd wed €13
SR arHed @ TG+ SAEH-T&H
T oh ToTU STEedeh &1 asareas (9 o
®Y ° 9t &1 o) &t fean oft =i
% BN B 2

T X GHTI GIATU & 7T fohg G %7
STEvIFHdl Bt 87

Gie o arsgicdsia & Tl 1 Iectd FR

Sdch

STl i THEHA hIRTHTT I i FiEd
1 HFE L B HHROE: 30 ol S gaed
B €, foed Sl &1l Yavivs Hag 5%
Sl € dA1 STRT I EiEH i el | ohg
B 2

TELTAT Ui shi STedl T ot wdefiy |
FeA (TH T ToRE OIS 9&1e) hl
9 Bl €1 9 EH THRT HRUl WE Hehd @7

F1 T U i a6l M@ S WA ¢
1 9 W ¥ o B 22

S-S g A dadl €, SUh o
GRETcHeh Sdehl o o uRedq giar 21 fgdiae
favsdias &1 T Tg W hided H el @
Shich T ShITSTeRTSA o1 TLdl i ST & 3
Sl 1 HIgHT g el &1 F o
AR Wl (o 6.6) o =afked
Bl B qept fafa W'ﬂﬁﬁ‘[ (suberin) ATHS
weref gl ® S 39 STl 1 gl WH UA o
fau e s 2

farT 6.6: & Saw

6.2.2 (ii) STfeeT TTaET SHdsh

319 T TH Th & YhR i Hiepst § o
g f9-f9=1 7R & Sdel W o=

81




<ok 8, S for Tk & @e o fe@rE 3d B
FdF] ol YR Wl Hd% Fed 21 31
YHR o RN Sk & Sed Hddk Fad

TIgeR (W) U TRt o1 eran 81 dhig T
anfeert 1 IRt fafa @t =il @ 3R 3
Y % uRusa FIfHT gd Bt €1 g 3R

et Sdeh Toh 9 AfIH ThR i HifSTR1sT
Y et o1 B 7 3R 3 et w wie fieree
T THE Hl W& FE FW ol SEAH IR

aifektsl 1 G AR Bidl Tl <ok
TN U SR WS oEu T el Heed
2idl T TR 9IS 1 TUE ST ¢ SEa

GACH S YhR o Sifeel Sdeh] o SaRI &
1 SHl F Hagd Sdk of HEd © AR A

wEeR (W) T&Id: TER < H1 w1 Fd 2
TATH Ui Yok oF 3Teal; =T ShilTehTg,

fieTht Holgd el s HI i &1 Hoed
S Sfeel el T fowivar €, s R
SR TUCE STAERY § T oF 3TIehal oAl
21 Tt 6.3 ® 4 1 W W @ T el
I eH Gogd dgd § Higg fafa= yehRr 5
HISTHTS H 3@ Thd 77

el AfeTeRT (sieve tubes), Tl HIfFTRTT,
FATTH URRTEHT qef Wity 390 9 fieret
1 Bl @ [ 6.7(d)] | e AferehT fefea
fafg areft den Afaee SR Bt 2l

gl il O e o WY o fafae 9
e TEE B UAICH W Rl Bgw, FAlH

e Sohig (afefaent), afesht, Ssem
Tehrzdl [ 6.7(a), (b) @ (0)] IR <ge™

A @
e et et
%ﬁ—
TATH tR=RTE
i
_——HIfSTRTReA
weft HifSTehT
(a) TFTE, (b) afeaht (c) <o rhrea
() FeATE-FeReE
faT 6.7: Sfea Fasl & FHR
82 fawm

FHIRTRTE Siferd IR B



1. T FaF & fHdd GHR 87

2. W & VY [Gyias el
ST 87

3. TRTeT 1 W 19 Fas &1 & & &7

4. olUH & GEHIF FIH-FIF G 87

6.3 Sq Hdh

V& TH |iE o § 99 8 ST BT T A
+1 TegH F Tohd T IR F & AT HY T
hTd &2 0k foIT BN U o a9y ifmehrd
gidt & fo= 'w uvfm wifvresd %ed

fa oefa W

fa oefa W

(ewifereRT)
faT 6.8: wwitg Wt

Sideh

g (o1 6.8)1 37 ifyemet 1 Ter 3R
faspg & 1 A ySH FHar 2|

Y o GET gH oS o d B UE
AT el Sl 8?7 F98 WSl & g
JaTNfe sl ST qe W o W IR A
gt Hifsepetl 9 UgW St B iR
h TS w1 SAEATIRA FA Bl B2
TSI~ dl o1 T4 T U9 o 8 o ol
T Hond 31 ®, oeR 9N H ¥H Ted U
<ok S| TR 3o T ferfer= uerelf i e |
Tk I W T qh o Sl €1 SEe
& fau 7@ 9o SR effedio w1 |t
HITRTST T T B1 T8 IR o Feft A
T 3T YAl hl THHA I TFhd qdl Ik
T IS o ferg g @1

T AR URET I E TR YRR H U
S dTel Sl o SN B 3k w1 o
MR W g9 faf= Y&R o &g dshl o
TR ¥ foar #Y 9ehd & 99 T ufuefife
Sdeh, TAST SHdsh, UINT Sde el qisen

Sd® | o, AT Ha% ] Th JhR T a1
I3ft, 9T e I

6.3.1 Trudiferadt Sdasw

Siq oF YR 1 ThA A1 aTRl &M USH HE
o Faeh Tueliferadt Saw &1 wrefiferm
AR & T feoq =gd @ o i Tfeshret
1 ghd g1 A fr=-fo= yhR & TR o
HI TH-TH § 3T HI oh T TR
frrofor s €1 e, g, TR, W afeH
Tl 1 3TER, HWHE| hl hfUehl, Jahid el
afe Tt ufpefifaadt $a o =7 = 2
Tfuefifeet a1 HIVRT TH-TW 9
T Bl € 3R A TH e Wa w1 ffor

83




(a) STeRT

(b) =R

(c) TR (wemef)

(d) =R veeht

farT 6.9: fafy= gor & Tfueifaaq sas

84

F Tl T WAl o o= ToueE o gered
%U B B q1 HIVEmet o s Sgd wH
T B B T S ot yeref IR o wew
T B A1 WX eheran ®, o8 quedifaas w1
fFdl Ta ¥ el oTavd TeRdl 21 SHoh
Thoa®y fafT= YR @t Tfuefiferdt wifdmemet
% o9 D YT IR den dedt Srareo
AR AR o fafq= o oF = uEr o
EA-TH W FEeyol Jfirent et &1
goft ufgefifaadil 1 TH 9"l WRR SAER
oot 39 <= @ oel Sidehi 9 316N il B

o 6.9 ¥ S9N AR, fafv= wfaefiferm
S I 9 Sl B SR o faw, SRR
H o Ak o a1 Hfgent, @l ugiel @@
Hele Ul U feeett g1 BidT €, o@l
R =9 wfefiferadt e SR B 2
o] TY Siosh! Tfuehiferad sed €1 3 sty
Tdel 3R TUSt Bl € del HIHe ST
fmfor #xdt B SMeRAe qen e #1 TR
voohl wfuefiferm @ e Bl 21 YRR W
TEIcTeh hold S1UIq =1 3781 Ilesh! Tfueiifaem
Y o B ®1 o b1 ufuefifeet sifsend
TRl Hed 91 Wed § I o fau g Wl
§ orafeerd et €1 gfe 3 %% wal & Ui o
pefierd =il § sdfere =9 wfuefifermm
wia vrent ufueiferam wed 21

el e 3R W B ®, S 3fid o
fiqdl 3T (lining) §, 9@l s ufuefifa=m
HITTRTE TS it &1 78 TR ufueiiferm,
ufuefifeaadt steriy &l IR HH § Tl UM
Tl &l arE Tell H, R ufuedfiferae
sk W 9eHIY (Cilia) B €, S o wfteffermd
T hl GRS w HdE W oo S
AT Bt &1 3 ueHy TG T Wehd © qel

fawm



Sh! TIfd TOISHT hi T TR Hich T
T H TR ! 81 9 YRR o wefifeem
! el TR ufuefiform wed 2
TR TifeaH gania et a1 @R
Teft &Y el o TR 1 IO hear §, el
g 39 I T2l UgH Ll g1 3 Tfuehifersm
FHITRTT Y Ui IRt o w9 o Afaiaa
forgar erfSia et ®, St ufuefifoast ae
1 g T e 1 He HY Fehdl 81 Hei-sheit
Tfefiferadt S &1 F© 9 R HI R
el eIl © qe1 U Sgehiferh Ufe o1 fmior
F ¢ Fe Ul Tfuefifeem wea 2l

6.3.2 GAST Hdeh

W TH YRR F GASH Had o T8 A
S A HEd 82 T A HT gk | 39
Teiel o e Gohd a1 A1 1 SIS 37 B 39
WE o Tash ok aX H faga SEeR @l
Sl Sk i HIGRT 3T9E H &H St
@?ﬁ% 3:ﬁ'{ ATTRITTRIT ST (matrix) ]
et Bt © (Fo 6.10) 1 ¥€ & St i
TE, /A, G5 A1 FSN B Hehel B S
F1 ypfa, faftre g <t Saw & w& &F

AR <At &l 2

ferarehema 6.4

I H TFH g5 ©iEe W o 3R
geree # 34|
TR o A YT A 1 WISHT Fed 2|

SHT H e & HiURTd ((RBC), Yod W&
FohTT (WBC) 7o wizeied feifaa g €
ATSHT § G, TR qe1 S WY Bid B T
T, IR % 79 gC AiSH, eEE SR Seasl
TETeff h! IR o T AF ¥ TR 96 | qaed
T 2l

Sdch

FHIfSTHTEA

/ s

/

=[EETEd  geNfaAifha  &TeRTsh

faf= sé?r.ma (TEFAF FFE) (awifeEe)
Eaicad

ﬁ“ﬁ'&ﬁ(‘é)m e
a

bl \ YR (HISTHTEE)
HTE ST
®) e e ©
AT T H TR ———

Tt (a) wrEe
(d)
FeaHeehTY]
FletsH HTEaR
Uyt iRt TATSHT hIfTeh

(e)
a7 6.10: TSt Fasl & TER: (@) [Gf9= &
FHIUTHTT. (b) Ged 37T, (c) HTATT UL,
(d) TTMHT F5aF, (e) TRAINTR FdFH

85




e HAST sk 1 Tk 3 SR &
T TR 1 fAfor R IR Al SR UZH
HTl T TE WEURE H W W@ g IR
AR o q&A AT i WeW @ 8| T8 Hah
oA 3R HSR BT 71 (3Tfer wmt o faw
OO % o S ) et wifveed
FOR e o It Bt &, S chfewaw qen
HIERE ¥ S g 2

T Sfeerl oUH H TH-IW W, Th 3
TS Sash 18 T (31t oM dq) Fed
g, 9 9 Bl €1 T8 e §gd ofHien e
Oofed Bl €1 Tg H SMesh 9gd 7 2t ©
AR rfeerl w1 el 9 Sigdt ©1 T o
Yeh T TASH Hds el (tendon) B, S
sAfeerl o ArUferEt vt Sgdr {1 Shed Tee
don it er=ieds ool WER e 8 B

IUIRY (cartilage) Th 3T b T FATS
e Bial ©, Torad ifemet o o= qatw
WM B B SR 3 SMEh qidH 3R
IR T S BT 21 AR Stk & Siel Wi
el Il ®1 SUIY Ak, %M, % AR
varE et o off Sufterd Bt €1 W I T
UL 1 HIg Tohd €, W &1 HI et
T2 |ifge, 3 | Faw fFg R fa=g 2

TR IS Sde @ IR qrauiE
o o, TR Afershl o =R SR qen @ 3R
ey Hooll W qr1 ST 81 78 3T o offeR
Grefl S i Wl €, Afafies 3T i W'
M Tl © 3R ekl i GG H Hewl
T B

TR IR | o\ el Eied B 22 o
FT GUE L dleT SHET Sdeh o=l o A
fafier S ok st= 9 Sl € 59 Sk i
FIRTHTT o9 &1 Micterist ¥ 98 2idt &1 5
Tufed 89 & HRO g FHE FATAS hl
w3 ot w2

86

6.3.3 U9 Hdh

U3 Sreh oiall ShIfSTeRTST <1 oA =il & Tord
I WM (muscle fibre) o el S %I I3
TR YRR ¥ 7fd o fow SoRerEd €1 e |
T faeiv YR &t WEE et 7, frd fagped
aTell Ui wed 7, forgeh Ao T8 JOR ok
R0 Tfd Bl 2

F© IR 1 TH TUER A HU Fehd
21w R W A forme Uil 1 ww e
SESIHR 3MEYFehdl US4 W Tfd U Hehd €
I ITRT A R Uk Tehd &1 3H TE I
ufyrr i Q’W RN (voluntary muscle)
el Sal © (9 6.11()] 37 URmEN i
Shehlel UM ot el S § e 3 AR
sfgal @ SEI et ¥ qen yRie T H
e B §| geHaEn § e W A ot
BoToh a1 Ted T | Uk oF o1% Wb L@nsti an
Tt ot a8 Teiid el &1 36t SRt 39 faa
Usft off wEd Bl W Fae I RIVRN o,
SRR, ITEREd IR sgaea e 21

ERAC H WIS 1 YaTe a1 & Afeteht
1 TR To Hepe SIEt it Wfese & 2
T wfafafal & g0 @d derad @
Tohd ¥, AU 59 37 TG i TSSHER YR
q dE & HC Gohd o) Tae uRwr [fEs
6.11(b)] HA¥ET oo URYET Tehl TIfq i
Rt wtdt &1 3 i@ H1 g, goate]
3R el ! YaE § off T S &1 Shifvrend
el 3R g1 il faw Jehien (qehed -
spindle shaped) Tl €1 ¥ ThH-hgah1a Bt
21 3R SARfEd Uei W el S g1 g
I9 fEa w87

%<T &1 UM Sod W dg9g gl TER
e Geped i Wl B s ufyE
%! IS (8F) TN el S € [ 6.11(0)] |
ST 1 U HIRTRTT SRR, @St oref
AR Th-hgah1a Bl

fawm



ferareReTa 6.5

- fafy= gHR T T SaH F1 GEAT
&1 Gl | 3T STFR, HGHh B GET
asr HITHT 9 dsd F RAfd &H AR
R
0T
T

ch&ehi hi T

Haa | feem

'

forT 6.11: W17 Fa: (o) Waa w91, ) fas1 797,
(©) FTfEFH (&3FFH) T

6.3.4 ARt Hdew

[l HIRTHBT | IS oh THA Afdisha
T 1 el et {1 FEf, et Sas i
HIERE agd 3o S<fe Bl € SR 3™
SIS 1 984 & IY R YRR | THh WH |
TR TIF T TG &1 AfTsh, Hetey] qel
dfreRd @t dfent Sawl w1 SR e €)
TfAehT ek 1 hITITHIST Rl TAlAehT hITeTeRT
T =R el S T =R H R Sk
AT HITREA (W) B ¢l 369
o, et STl SiHt St fshett it © (e
6.12)1 U: Tk =R H 3H W h TH
e o g €, o e Fed € qen
TEd IR B WA It yad (SeUEeH) B
21 Tk dfrer wIRER 1 HeX d% @&l @l
Gehdll 81 ogd TN dfeRT 3 TS Sefsh o gRI

T 19 fHeaee T dfeRT &1 FE @ 2l
ek

Sgre

FHIfSTHTRTS
ferT 6.12: =RA-dAMHT Sdd *I THE
Tfent W § T[SRA aTell FolgA1 i qfeh]
TS hed Bl ARl T T BH ZESER
AT URE 1 A HE W HWEEdl il 2
qfAehT qen ST Sl o1 HETHS G
& |t Sal | difers B @ €, 7% ghee
STSHT o 3TTHR Sigetl ! T ¥ il 2|

o

1. 39 Fa% &7 919 9} st g9R IR 4§
Ifq & ferg SwErET 2

2. =T 3G H Gl I 87

75T U & T @eron &1 Faqrd]

4. TRHAR Fdsk & 31 H1F 87

87

w




88

Sk HIFTHIST & T B ¢ o9 wifSeRte w1 WA qen
%1 THEAE B 2

i oF Sdeh (UISY Fash) I RN oh BId § — foesdiden ae
Rl Sas|

favsides (ARRafes) s Th a9eT de © o I8 il &
gfg ot &sf o g S R

Wl Sdek faasaides 9 o9d 2, S Tk o) fauifsd e s e
! @ 3 &1 TR T qU1 (S Fehl W ofiepd fehdl Sl B
TRTSHT, hicTehTSHT Tl TRAhTSHT TXel Sdeh! o oI TR |
e 3R GATH Sifed as! & YR T

uftefiferedt, usfa, darsh qen dfe Sae Siq S B 2
MeRfd 3R 1 & SMUR W Tfyefferadl S i woh!, SFER,
R, U dqen Ui SfvEt o effera fman S 2

TN IR A foemm Sast saw o fafi= geR 8 TReien
deh, TSNS (THMA) IHdeh, AT, Shed, T, I de T
(FfE) |

UIMg S o diF YHR BW © — fEd, efEa iR e
(%= ueih) |

ARt s 09 T S 11 €, S HoRAT i W SR Geiferd
T 2

T

. Sde ! aitfia =1
. TR YRR o qc fHetet St Sdeh 1 T shd 82 3o 9

Gl

. el ¥ O Sa% Sied Sad 9 9 YaR 9 g ©7
. IRt T9fa o SR T R<h1eHl, FichEal IR Ee-hEHl o

g 95 T R

fawm



® N o O

10.

11.

12.
13.
14.
15.

Y % o HE B2

T JPR oF R @I H o s STl T |
Hifdehr (g<as) ush o1 fagiw & @ 22

e, eifEa don wifes (geaeh) Uyl o siR o feog &4 8iiv
TIM o SR T A T Hi

=R &1 T fafga fo= s
fr=afafaa o ™ fod:

(a) Sas% S §g o Wiqd SR w1 M0 e 2
(b) S S ATA H uferE w erfeer W Siear 2l
(c) Sdk S Uiel § WIS 1 Hogd il 2l

(d) Sa% S TR YRR H o° & T w2
() TS T Wied TS SHdah|

() wfcsh § e Sae|

frfafed & Sas o YR &1 189 Fi:
e, qY T doeh, AR, gehta AfetenT SRR, Hegd el

RhTeHl sk fohg & o feorg g €72
el o ufefia w1 e 22
DA (Fich) foRT TR TRET Fash oh €9 H & L1 872

)
)

| ol Faw |

89




Sttt o fafeerar

(Diversity in Living Organisms)

1 39 Fft G ® R AR =R e fRa
GhR o Siid THE U S &1 gl S
TH-SW ¥ et 9 fhdt w9 F = €1 e
@ i R T U faF w & el
« T A HT AR THIAH B2
o I ATH! T facipel geh WA Wi
e S feedt 72
o I AH R Ak fIF H A H
HHR TAM 27
Ifg & 7o 3R 1o Tt 1 g feneht
9 9 Y, @ B ;A 2E? ffied w9 9,
70 U € fF 308 oI e fos o e 9
T YT 3Tfush THMAI ¢ | W <o &F ST
o T 3R &R <Al T 3 €, 9 8F 3T
& o T 1 qorm ® o oiR THd eifers
TEFa €|
feraTeReTa 7.1

B 3 iR <l Ma % aR W g B
N Tk H T S T e Rt @2
0 geft o5 T w S fewdt 272
F T W M F g | s M w6
T Hahil?

YEa 1 AR MR = T2

I g9 A kI T R ? R RA-Q
faftre @eor aifed w8 & Al & fag
sffeeh Hewqul 81 Wk oI5 B9 T8 W T3
+01 fop fop e =l BIgT S Fehall B

319 geaft W @ a1l sial o6 fafa= weE!
% 9R H G| T T 3R SRl geHse 9 3@
T TS S, TRt SR $s HEhHIe
B 2, o gEd 3R 30 WX A At B A
SHAWIFET & 100 HIX &e tgqe Ue +f
S 21 9 Hig & g8 TR a9 e Siifaq
@A €, Sdleh o i SH Teadl 1 Siaehic
F5 & & #1 g 21 Sia fafaear EE
uferl SR wet o off U e 2

AR IR SR 1 39 SifHa fafs=iar =1
fafad e o ol o &1 g9 @ 71 s
gt SfraanfEl o S 3R g9em & fou
SR U AT 1 §gd oI g €, gafag
37eh IR H BH TH-TH &L fI@R 7@+
Gohd &1 TAH! SE BH Sl 1 T
1 A w1, 99 89 39 fafa= o
i W@ weni, T fafv=s ot a wqel &
ST R

Stted o6 &9 fafy= &9 &1 fafa=ar =
ST T o IEY WS 99 o %A H,
&0 718 giafyed e g for 3§ H-9 fafere
A0 &, S SheenfEt o st difas iR
U1 T 21 T W S o qe foaega
el 1 faRor faR wom = el ¥ 9
B WEl &1 Mvia oTUaRa wH Hew@yul
AU o SER W fepan Smam|




1. &9 Shauiial &1 afiexor # #3d &7
& i 3BT 3

7.1 STRTUT ShT TR RIT 872

Stal oF HH@l oh SFiehul 1 YA U=
gm | TR S @ € A foene e
J Sl 1 Sffehiul 39eh ¥Id, ST Td a1g |
@A o YR W fwan om =8 Sfaq &t <@q
1 9gd & W forg 9me qliehl 81 SR
%W,Eﬂﬁﬁ'{%ﬁa’lﬁﬁﬁ;a@l—w
(coral), B, 3T, WRIFY 3R wieh| 3
%% A B TH-gR W HIET 3T 21 31 g
A Tk U GHM ST SO B AT T
foem o T 59 STUR W Sl i 99at
o dfeT St T 2l

zafay & ore T fofg e @ for fopm
faftre sifaararon oF STUR W g8g ol ol
frator fRen 7o 39k 9] TH 3T ALIUN R
R W ferelt ol ohl SuwmEl o die Tehd 2
qT AL o YR W TRl o Hi 39 W@
o FITRTOl i ihal S & Fehdl 2

g fawa § o 9.+ W Ugel g5 @& o
31ef U 9SS ©H S ok et fafay
THE H1 Fihd H &, A TO9 Teed 7Y TS
ST B € T 39 9He % 9@l | F-a
g € TSeh YR W $9 Hl TH Y
W S Hoh? ordd |, FEl SRl el 3R
IER Bl € A1 78 He ok 7€) 37 Sfdi
®Y R & e 2l

forelt Sfta o @&o1 9 e 39 SiE @l
g faftre w9 =1 fafyre wr 21 SS@w &
foTe, g9 9 SURIAT &Ml oF Tk =1 | g™
et et €, S Tk weror 81 SE e gER

Stat’ ® fafererar

e &1 Al 3R IUE & U o A qg TN
*1 &dr St Th e B
9 9 3T fF FB AN HI KA 3
F gort W S Hifels el o w9 H
afiepd fepean sman €1 89 fa=m & f
el %1 <R ohd St g1 SR | T o
T U geer fafq= ShR-9hR o B 2
Tl & < H 9 ® fF W A R o
TR T MHR-YHR = o TR i genfad
&l T, AfhA fae TR &% TRl & AER
Y 3I7h W T U H SRR 376
yefaa giar 21
Tel W a9 el T W o TR, Ssdf
o 39 IO o THM € S Sfal ok gegad o
1 Fuifd & 71 3 weror g & g fond
ot GTETcHe qen fsharcaess @em 9§ Tds Bid
2| Wfeh Sk 1% o &R oh &0 Yl oh
R o A0 WAl TR wd § a1 9% o &R
o R 1 Fuifid s 21 S 3t e e
Siielil oF affeRio o fau off TRER Heed
ATV T T USHHH o oA &
3TSTehel &Y Siial ob aifiehiol oF foTd ShifvTeht
FI FHfd T IRE w¥oh faf— ReR-gafid
srfqereroll o1 gftemd TEd &1 STEy B9 ™
AT R TR A
o TH JHfEA HIFR H gk T9d FD
foreett @ R ifSeRi eid € fSreer &R
CAIN CARIRE D) MG i R o A E ca e ke
eAgEs Bl Wl &1 JE FRor ¢ f
1 hiferertent § foeeigaa HifveRT 3R
yfgard =1 =idl &1 THRT STER HIH
T % Gl TRt W usdl €1 39
AR Shgehga HIFTRIST H Tl

St o o 1 gmar B ©, SRR o

91




forelt @ w1 o fore fafiriera &t Tehd
&1 3TfTT Shgeh ieRTor Rl TR e
Bl Tehall R

e U I3a1 ¢ T o HIRMERT 3ot I
STt & @1 R weh | wgel | 0 et
T 1 srfave T o ferdt €2 S it
Tk 19 g IR fordl Sfia 1 fafor
F E, ST gm-fausE @ S 2
TR g | g9t SR THeHH
Tl et € few HIfrRRTt & 99 I
e o foe fafirdiera & s @
&) oig ® fop el o1 oI g o
Tat fafir=Tar et 21 gt o gRomeesy,
B9 U € o W ordten 3R ww i @
MR s e | fohaT S 2

o I ST YHRT-HYATU T fohal GRI 374
qIS TF o 27 TF Ao a9
AT @A ol SR 9l 9 S e
H A Sfal wl IReE 9w o
AEvges fo=ra o St 2l

o S S (W) THRI-HIATI I &, ST
I Hed e & &1 8 872

SNH STEHE R TR 9§ 92 @gel |
fIAS *1 3 MYR 994 7

1. Sfial & g & 7T Gaifees qerqd
LT T & Gl 87
(@) 37HT [Harg &
(b) 3BT HITHT G

2. Sl & RiYE fagreT & g fag
T U Hl SR T 717

3. f#g 38R R Sgat ik aaeafaar #i
TH-3@R ° = ot § @ s 87

7.2 ieRTOT 3R I faemma

goft SfaenfEr & S IR G 3R
FE o MUR W Tl WAl T SR SR
aifferor feran <an €1 I T § %
AT 3T AN T ol H AT IREdA @
&1 sod g+ oft sgd Hewyol gfen e
21 o7 T E W e tfeded o ST
2, d I8 IR ¥ 9 A eF et %% giedat
+ gfed A T TR Ik H, IWR AT

o U W& Sgel | fru e RR fawfaa
BT ¥ SR TR & fafa= o o €
3Gor it fafa=1 sl o forg fafime
T HH-HE G T
T WAl o AW W ¥H 3@ 9o € T

fra T fafv= @i w1 9=gwe fomfad

gl §1 afieReo o foru g o YRR o

fafi=1 weror fofg wahR igett @ fa=1 B €

TS ooTe I8 ¢ foh qelf 1 IRR oA A

* Al o ITTUR fashfaa g1 ©, i

Siqell 1 IR deX W ASE USU HIE Hh

ITER fasfaa e 21 =€) @eron, iRt &

92

FES o SR S @80 Bl fRErE ved ¥,
3% A AU % T H S S

TEY I Udl =ordl ® foh Sfei o afieLon
1 g Tt ¥ fordaT ot ey g1 e
forerTg 1 82 &9 e oft Sftal i S@d © o
gt fRER &R ot aRedt &1 33 9fshan &
TeuTfereh IR © S Soh Sgal Sie—4T19
o oI eTmavaes 1S9 faehmE 1 39 SfeHron
F a9 T ded eifed | 1859 H AU
T R SRS sife wiiefis’” o feam)

el TRt 1 39 STEUROT 1 iRt §
Sieehl 364 W T4 U € fF F9 Sid dgel

faar




FI IMRE G § Y= w9 AR 3T
T HIE TE IRadT T gen B1 Afrd
Sita @l &1 R JE | gt aRed|
fe@r vgd €1 Ted YhR o Sl @ enfen
Soan 1 S #ed €, S W UHR h
Sitall sl S=1q 37efel $=d (g hed | afh
3} 7% UK eI € iR So SRt franedi
1 St 9 a1 @l Gerdl ©| SHeh oS §H
geh T [ Sfe @ik T3 S 91 w1 g
I Hhd 2| ik fok & <RA S o
Sfeetdr ot e ol @l €, sty W
Sl RO SR T Sfell sl STuethd

Sfedt ot g1 ST gehdl &

1. 3feq Sfig fors #ad 87 4 auisiyd
3q el 9@ 59 TFER i 87
2. 7 39 ST 3R ST S TF B 87

7.3 SERIUT WHEI ohi USTIShiAd

=l

3 Tohd (1894), T & (1969),
AR e 9@ (1977) THF NG a0ehl o
UR GSial sl S (Kingdom) T & aTt
o fawifsa & =1 v fean 21 fedet g
SEITeId STeh<or H e STd 8- A, Yifee,
GeTE, W 3R Tl 3 g SR
HTEAT 9907 % G SR alieh de IiiRes
e oF MR W & T g1 a9 J 3T
TR0 H HHU ST i SIS 377
I | e fan, it wan | @ S )

qA: fafv=s w0 w= Sfel & 39wl |
afiepa feman o 21 SiE-

Sftat & farfererar

S faferm & @, fafe= s &)
A U W et fafaed @ #1 9% v
fordt favie &= § 1 9 o fafy=
Sfrereat st @R 3T e 21 3 fafa=
Stte 71 otk GehemE R ¥ ®d @
dfesh Th-g@ I g off +d 2
sqoh IROmTIEEy fafy= genfaai 1
Tl R S | o 81 Sy
I ¥ A A 36 W™ o 9gad ol
e T Hewyul gt € 1 areda
H fodt TEE &1 fafag@ 9, 5@,
STy St wE s W gefaa e
21 Tk |12 3TAN o Hlfeeh geal ™
Streil Sl U 1 hiS FSiaar q1g Sl
&, wdfen &d fat 10 @@ =1 20 @@
TSI 1 € SRR €1 gat T ek
@ 3R T [ % W o e o S
Tt SR T Sren W €, Fet ai SR
Sigett & el fafaear o wm @)
3 I8 & WSRAfdel & Hearn
21 geet W oo fafguar 1 emd @
SR AN e I9N; S-S
HIcIe, SHAMSR, U, HiReh!, SRR,
AR HAfen § Hfga 2 y

STd (fRTren) - wRem (Siq)/fediem (=)
a1 (Fd)
o ()
g (He)
ENNEIEL
St (EreisT)

Y YhR, TR0 oh YRR | Sdl @i

fafs=1 @&l oF STYR W B ¥ Bl T gl |

3 ot WH

93




ded T Y HTRIUT I TURYA THE qh
TEad &1 TRLUl R STURYA SRS SiIfd
(wfiefisr) B1 ora: foa Sial 1 g9 wh wifa
o S heN? Teh & ST o Sial § &1l ®9
Y HTHT THEA Sl @ U1 o S H Tehd
2

foget g WA ST RO i Ui
@ fagivad e € -

7.3.1 AT

3 Sl | 7 d wfed sheen 3R IR Eﬁ
g 3 7 & ST YRR SESINes B g1 T

e S arelt fafgua o= @aon WAk
A &1 30 Fo § Hiferent fafq o <t €
e FB | RN wiferent fafa o g a1 9 gH
o RO THT a9 o Sal i IR S
T T IREd qericish €9 § ST Sial
o ehifereRt faf o 8M A 9 81H o R0 31T
TRed ¥ o= g € e % ' W 3
s e fawmdst S @ gehd R
St - Sframy, fia-gia S steEn
GRS, TERTAAT F Sl

fom 7.1 o fe@mn ™ 2

feor
EIEL
SR
e
Lpicied
ferT 7.1: 9w

94

7.3.2 M=

TOH THHIH, FHFAL e o €1 58 o
% P Sal § T & ferg e, TS,
e HTEATE 1S STt &1 3 Tat S e
T e > e &1 ISEwnd, umeiiyn
Stelel, SEUSH, FIeiSiaT Scanfel Sl o

fau oz 7.2 <@

Bl o —




7.3.3 el

3 foremit ZopfEet e €1 379 o e Ui
oy @2 el weten Twef |k wd €
TfeTy =% Hasiial el Sl ¢l e 3T
affaee Sfta o Siifad Siiased W 9isH o fag
o B4 81 3% TSiel hed 21 W U @
3 SfeH i fau sTaeen H gl e
W T d S| S Al ok H whisied
THeh S Whd hi a1 g hifvren fafa a8
S §1 SeEwnd, A, dies, A SR
& fau fox 7.3 <@

ifrgifaas TIREG

. TS LY o Y
Skl i < A4l Alcl-eRRd RIdlcd

(TSR o Ty T Sfadey St
g, 59 wesifoar w&d 81 U9 wesfel Sfel
1 AEhT Fel S T F AGhA TR g
1 Bl W T oedl o ®9 § fa@r 2q 2

7.3.4 &t

79 ot & hiferent fafa ot SghifTR genfarer
e o1 €1 3 T B ¥ SR WehTer- e
& oy Faifeer 1 99 & Bl 39 o |
goft drefl R T T 2 A WY SR Sq
Taifeer gftemer & €, om: 39 el &1
== 9% § (@ 7.4) H ®3

Hifvrrr fafa e

T 7.4: 99 Sd T

ARG (4)
farT 7.3: Borg Saam
|
Pleateirl
|
wifreR fafa wfea
!
|
YRTITHIATOT LT
Excici
|
ESTE
Stat ® fafererar

95




7.3.5 Timteran

| A o U8 gt SgHifn gt i
T €, o wriferent fafa €t o ot 21 59
ot o S fawmdret g 1 39 Suent 5t ==
B AR H (@ 7.5) H &

1. TR 7% Gifeeer S sfial o afenor
& TIRE FT 87

2. THEFT-GIATT FXT A THRINEH
THRE Sfta ®t a9 fFE T J
1?7

3. FMeXO & fafy= qRrEl ° fF9
TE d qalfye Gar a8 arc gad
9wl # AR 59 gge  gad
ST gEa § Sial &1 @ Sen?

7.4 At

Tl o gUH W e onfieRdor 3 aedl W
aenfia @ for Iy YRR o 9HE S qoieyo
forenfaa wa faafea €, ateren &1 aiienor
Tl TR UIEY IR A A SR e ugreff b
Hoed i ot fafrse Sdei w1 suftufa &
R W 2T 1 qeqvld Sviahor Jishan o
T Fg <@ Sl § foh g o fisumer i
Tl € AUl el AR AR T e ©
T S el o 3{eX faeRtaa ©, Sreen &

7.4.1 SAATZET

= el 1 e g o faddenor e
N Sl €1 39 ol oh diel sl EHrEdEl
SiaTet hEl Sl 81 F g1 9 ¥ W | Y
S B SN, AT, TSR, e,
TSy, R gs (fos 7.5 <6@)|

96

Jerfer wwRT

— i fafa
e

— %%%
— S

PRI

fers 7.5: SiwEer (SEr)



7.4.2 STAWRTSST

T ot o el i URY o 1 IWIER el
S 81 TE UK, o AR el St weeE |
fawifsra giar 21 399 €y YR o U AN 9
T AN G S q1 A <ell o Goed oh
fau fafyre s & aw S| 71 s,
AtE (REAfREn), Ak (7.6 @)1

Rferzar
TR wfE
faa 7.6: & AN TR
7.4.3 2RErwTgeT

39 o o el b1 YRR S, T qen det |
fgenford g 21 378 TRR & TH 9 ¥ W
AN Tk ST a1 o7 Ua1el o Hagd oh o
Terg sk i AT S €1 SN wrifern,
T, EE-3d S|

T @A Tge o drel § S 9t g
? q S99 oS S hd hI Al Tl Bl
21 3: ¥ fperg weam 2

T 3R, 9 e e < 31 got feremfaa
e fadfea gid € aen FF 9fshan o ave
SIS 30w B, B hEdd g1 oS
e S & 91E Ica= Bl 21 ST ok 38T
9 & | Wiad @ g g €, fowe

Sftat & farfererar

farg 7.7: ¥ 2ReiFRe

STIN Ul o IRITS It T@ I oh
T BT B SISl 1 ST oh YN W Y
aif o del W g = oo W fasem fen
ST 2

e 9 oS 39O S o WY

TfSTareTd: el o 37T (SF) i Sca

CIGRCIE]
7.4.4 TS

T V& i AR & Uik Weal forer aen Tt
T et 9% ¢ ®, forqw fet ot 27ef © 7 qen
Tymt 1 3ted ® et ereriq g el Ui o
FE Sl 21 A U Sgadl @R qel IS
gl 21 SEELone- UrEeE qe "iged
(fe= 7.8 <@))

qETq

fera 7.8: 3 Fae (=)

qrEhd

97




7.4.5 Tiaared

Ig T M vl Tfar SR a9 fheet
T 21 TS BT 27ef € TRt g SR Tl
el ® i 3= Yot Uy St FEr S R
T 37 Gl o S wedl ok 3R T B
7ok TSl o1 TolehTd 3TSRM™ o 3l Bl ¢,
S g el o STl &1 Sl | sieras gl

g S S % IR0 o ITE e € W €
SISO h! TN o TR 9 UfSEeqd ot
< 9T H Sl T E - TR oS arel de
TSI 37 &1 SfiSTost et drel bt fgeiorasit
gl s & (et 7.9 & 7.10 =@)1

el oh afieh<or 1 3Terd Tt 7.11 | <gian

™ 2

faT 7.9: TEetaTAl ferT 7.10: faatsroat
i
v '
IR IR o faufea w_w TR
foie |
b R —
ol Tt S e S e
: l
Tz
aﬁaln%?r aﬁawﬁaarimﬁ(ﬁr—mﬁn)
| |
e mﬁlahﬁ Wﬁﬁﬁiﬁﬁ@rmﬁ
v '
3 ot Al T e o e
| |
foeftsrsit T

forT 7.11: 9Tl &7 T

98




ferareheTa 7.2

foie gu =M, I, Hernl, WX 3R g o
= fifsre) o gU oSl STol STeRiyl o
HROT /A Bl S &1 3T Sl Rl S 9 o
died @1 YA ST o T g
ISl Heeht < e’ A | e W B2
o o & 9 I @ @ 7, 9
fe@ i, 9 e wEan )

s/ T e # wel, e s we
H 3G~

¥ A S gHA § A R WRR?

F dfwdl H FEAGR el Sferehted
fr fomme 22

7 il o el W feraet Tgfeat €2
FT MG Toh o 3R fgaorash qei
o 3R effuesh oefor 1o erEcdieRd o
YR W for@ g &7

1. GTeIaq Gl & e o | @ T 87

2. 2ReiFrEe R BT F 1 SR 82

S Rl s e e
ferg g#R =1 87

7.5 ufmfear

9 o A FohfEe, g iR fawmd
ST shT T T B ST IR H BRIt
fafa =& g St SRR Sig S g
% Wit G e faddiet o SR W
ST 3 afieRor fohan T @)

7.5.1 TR

TR 1 1ol T3 goa Siaerd 21 3 st
Ste €, St ferelt emuR @ fades ®d ©1 R

Sftat & farfererar

R IR F oF o5 wE o 21 A By IR
o Sufterd el qonelt 9 WS B €, frEe
megy ¥ TR H S, SRS SR g
Trelf T GEROT BT T STRI YRR HSR
SAMET 1S STE hehel ¥ ekl BIaT &1 STeh]
MR H=AT 37cdd e et ¢, S Scen!
1 fasied &l e ©1 3% WHE: T ok
TH W A S €, S S A e o
T S &1 SR, ek, AR, SISt
| 2 30 fod 7.12 # swiw T g

ferT 7.12: TiRk%T

7.5.2 Hicieter

3} Seltg §iq &1 3R TR WA Sashid TR
1 BT B T Teh Rl U Sl 1 g
YRR IRl k1 < Wl (TR U9 e
TRA) T T B S| TR FS A g9 H
@l €, (S - HReA) 3 FD THTh! el &

929




(S8 - BES) | SSEnd, e1gel, Ws T,
Sefifeer senfs (fat 7.13 o 3@))|

W W
/
pice!
e
e
TR e T ———
YT THEA
e
aEeT
faT 7.13: dicietar
7.5.3 WIelg feH-ets

qeafuid oM s STHem 39 o oh wiqsll @i
IR G eifus Sifeet @il &1 e
IR fgurvdemfag giar @ stefq TR @& I
3 ad 9T Bl WA GHE Bt 71 AR
IR RaE (T riploblastic) el ? 3?94'&{
TThT Sk TI¥GT T HIRERE W0 & g3
?1 3 YRR W 9 e oNdieh A YN
o TR I B q1 3 F@ A oAt 7 T
T ot <eTEl 1 AW Bl € fored
gfaerfad o7 =gafke & ¥eh| $91 YRR
TSURE Td 99 Bl B SHfGY 3R =0
Ffa off e s B T wHfEn S $w
W Sq don faedesh, S Wl 2
3R & fou fa= 7.14 3|

100

W JuaH

farT 7.14: 8 widRica<TST

T

7.5.4 TREreT

3 oft SRR g € 9o 570 of fgured gufafa
¢ S €, ofehe g1 IR =9 1 BT
SR Bl €1 9ok <EEl i hediam
Fed g1 THH Sa% U W € TRy s ol
famfad & a0 € T T T of
Sehifter Bt 81 3 Afuehivra: TSl B B
TSl oF dR R A gE wigetl § A S
+3 &1 IIeoned- Tt hfh, wEdlian S,
7 FfH skl F8 | o 7,15 °

femm T F

/‘TI?T

TEHRY geRfeEr
forT 7.15: & fH2e (TEHelcq-</is)

faar



7.5.5 ATt

THifere wiq fguvdaufia ws Brrifir 8 €
T arfass < off WE S 21 3Hd
Tt 31 TR = | fHfed ®d 2
I 3 o oges fe=rar gt §1 e fae
Tk TR o iR 4 Y5 % % & 9% Th
wfed &9 § Sufeed Bl B Selld THifors
U] TS AU S A § O ST 21 S
Hae, U, IS IR Rt o3 91T S 2l
Wl iR Tl I e €1 Sewnd,

hgeTl, W9, S st (fast 7.16 <) |

€ Sq ST T G el G B g fgured
Tufafa o St @ iR IR GegeE Bl @
T el IRE=R o I Sl €1 3T TR
afgeptstl ® & S@all B[R W 9 98 B
2l T Y2 8¢ W N SN € F gm

SR &~ sitm, fadqeft, medt, TR, fams

e Tk (fad 7.17 3@)|

R (Fwet)

Wfermia (i) ey (fa=g)

Sftat & farfererar

R (frerEET) wew] (e] HwE)

IS (IR
farT 7.17: 5 sngHie &g

7.5.7 HIeT&hRT

T off fguredaufafa o St 21 gt <
agd Y Bl © 91 IR § el famea e
B SNfuehier AieRas Sigell § e IR S
?1 378 el Gl a7 a1 S o fog 7
ST G W S @1 Sareeoned, =i, i
T (fast 7.18 <@))|

RITT
i 7
forT 7.18: & Alawh g
7.5.8 SeRTSISHST

i § gaEarg &1 oed B, SEd (M)
T Al w1 A ¥, W S S S
o Hidl W AeIRd e g1 A oSt
Tt wiq €1 3 e il wig €1 5
fafere S Woed A dF WA W@ €, S
Sk = § GETe €1 378 hfodaH Hhisie
FT Held TS FHIE T S Bl Iereoned-
RIS, FEt At s (ot 7.19 @) |

101




e (T g
e (TEa) e (7
T (FERT ) TEAfEE (qE weel)
faT 7.19: F© TFEAICH §g

7.5.9 QIEIhiSeT

3 fgurvdonfad, Heie Tt e gaa g
g1 e fafed 3 i A & Fw
T ANV < €, S fF Al 7 T
ALY 3ok Sta i o sTaeed H e
Y 9 3UTEd Bt B1 SIS B i TRE
Teh el G € S Siqetl o g5 9 W
St &1 98 ARt Sk i SRR A W ST

—WE
— Hlelw

——— R

T =%

XWW
TvE AFAT &
_~
T o IR
——— i

i

T 7.20: TF Figtwice (deirelad)

102

Fdl 21 TE URE & e B TH f qH
Ll & e wom o | 8l idiehiee
Siqell ¥ Sfiad ot |t staensti § ARe
T Sufted w® A g1 A GE Wi 2
IR, SAANATY, geuf, T,

zafs (fes 7.20 <W@)|
7.5.10 FETAST (HIHRT )

T SiqeTl H adfaeh HERS Td 3id:shahial Ul
ST ®1 3H RO Sqstt § Ui e faaon
AT Bl € U U Shehted W SET Bl €,
S 3% 9o § Herddl St B
Fefere fgumaaHtha, i, <Eel am

Siq Bl TTH Hashl W S T Sfee faded
I ST B G hIeeR! Sfel | feferiEd
QtS i |

(i) e

) TS HIEh S T HE9
(iii) e IR

(iv) IfFa s el

(v) <ETE
atsiel =1 i ot | fawsa feer

7.5.10 (i) ATISFARETHET

ARSI oS Yfed heleeh! 21 gTeh! fargia
@d A o SR &l IR, MR & T
o ed ot =N &1 eF 21 3 «%d
WSl BId © S S FIRH T GG & 5
21 ISR YIEESH (W) Te e
(37 Hedt) fost 7.2110

(ii

forT 7.21: 597 ART FHII6HI—TZHTESIT
faar



7.5.10 (ii) T

3 yafeml €, S 9 iR WS St IH SRl
W UE STt B ARl @l Yo (scales)
A wiel ¥ B! Bl © 9 3 AT HiEme
Yo 1 FAN KA o fAu wdt €1 g IR
YRR Bl 81 S99 v TR o fou o
MU S 7, S St H Tt stferdis w1 ST
# B A EHATdl B B qel TRl &sd
fopefia g1 21 3 312 <A 71 g wefedi
SRl Shelel UL sl & BIl ©; SIiE- ¥Meh|
3 YhR i TRferl o dahra AR 1 o
B g S - g, gl S o forg
fo 7.22() oM 7.22(b) <H

fgafHiTy Tifeeq
(Fe1i frer)

Hzg Fifaeq FAFEEGT TR
G ez (TR fiper)

TATERY |

s v~
o <
— 1
== @
ferga-3 (arist)

-1
(R91-3)

/
& L

9 @ Hifr 1g
whiferaterd (i firen)
farT 7.22 (@): F© 97

Sftat & farfererar

g (39 qoel)

farT 7.22 b): 5 777

7.5.10 (iii) STT-TIETET (Amphibia)

3 gl @ f9= e @ il e vroeh el
T S| $7eh] orel 9 YoIoH UferRT O STt
g qon g<a Trenefia Biar §1 T ol e
& el €| R 1T I &1 Yo el 31l
Hhel g Bl 21 A 3 < at Sig §1 A o
T T S W @ Tehd ¢l SE- e,

Yermier, I zenfe (Far 7.23 3@) |

AT AT (Fremer dee)
gl (&7 Hew)

forT 7.23: T8 Ja-TIA=R g

103




7.5.10 (iv) GOGT

¥ A Sq €1 ST IMR IToehl gRI o
gl 81 T Yo %wel g el 2l €sd
gra: frerefia g €, oifer TS
Td IR Hefid e &1 geen qrn S @1 3 ot
S [ a1t gt ¥ Tk S HSR Had ¥
ok BId € q1 STol- LT i TE 3% ool |
32 3 1 ATl T TSl B1 SN -
F3T, G, foushett, TrE=s (o 7.24 <@) |

e
SaferarT
7T T
= fovwe (frFmEad)
357 fovwet (%)
faa 7.24: 5 w99

104

7.5.10 (v) T&it

F FHATG qoit ¥ TR 759 =R HeiF e
Tk 31 SISl TR e €1 390 o ot 9 R 3
& fau qa@l o ufefda g s 2 TR W A
ekl Bl €1 Yo el g el g1 39
o et uferi 1 @ TR (SSE % fau
o 7.25 @) |

quT Wb
(fawifen faeifen)

faT 7.25: Fo vaft



7.5.10 (vi) &ITUTT

3 Fwardt WOl 21 7 9N HaEf Ea 81 5w
o o 9l Sigetl W Aeea o 9l o fau
e Ul U ST ©1 S el WA,
W 3R qa wferl o S 21 59 o % Sg
forgrett &1 51 <9 9T B9 T STl 5
WfETE| HME S F3 TWAgE § Afaerfaq
=0 Trfer Ak Ot § a9 ae oech &
& W a% TR 31 9ol forerra =it @1 s @)
F SR o 7.26 # fe@m M

forT 7.26: F& TRl

| TR s e A g
T R 87

9. wifEr 3 W, ameiEr 3 e @
fer g gaR =7 87

3. ST-TereR 3R gy § #4 97 &7

4. wE T s wEER o % e @
T W 87

7.6 HIGld

Sl o oFfiepd T 1 o SATETshdl 272

Sftat & farfererar

hUeTd ofiaE  (hTetai

fo) e S Tefted | gam

ol o U 9 Sl & AfhA

qeri o SreFE oS!

el feereedt off| s1Eg oy

H g o Wl W SR

el IS TR g3 %fgm

Th ol e % =l

R A B S AT Hifersh o ==
o dief o) fafeear =1 s fwan o
] IR A=A AR We gwae o,
3 TR fafa=1 afieRor Yonfera ot
MR a1 39 oo W 3ok 14 weds ot
eRTIYTd U| STeh I <t T8 afiehTul Jutedt
o qiel W W HH H 3H TR oFafed

fohd T Tehdl & FoOd 3hT 9eoH &1 9ohl

feraTahenTa 7.3
frrefafiad St @i O & W foe
qrneti § Had g Yok 39 Sani-

1. =ftan 2. AR 3. =il
4. 5w 5. A 6. 3]

H gt &% 99 fa=-fa= amoen o
sTem-ter fu ¥ sufan s@ wE uw
G H it i A T T el Al B HWehdl ©
for S W1 S e §9e g1 7 9 39
Qe 1 B ARl A geft Shel s
SR A ¥t SE! YR B fRar Sid
faft= woEfe q@l #i Geha § frefua
Feh T T 3 YR fRHt Sia &1 had
T & ST 9 el § iR @ HOR ° o
SH AW @ S ST R

Tagid o forw &9 T ot agfa
1 TN L 2, I8 Ha9 T8l hierd i
TN SToREdl Y@ H Y& w1 ME| SR

105




HITRTT TR R H= A TR H &
e
v !
e &= T S EEAEEEI JEIETE
& 9 HE B T l
l Freerer
et e
RIS ERE] TR
| |
TSI Higa
|
'
el o sTer T H HEES gN AR
Herhre i Iufeerfa l T i
l FHYERT
o |
| 1 oo Vo
et fed, T & Teh BT AR hE,  Ae A T, ARR o 1 ol sheRlel, U@l 1 aTEl e, a1 1 TRl T,
HHR 1, MR 7@, aAfeer/sTfEd 1 i T BES, g e i oy OO P AR S I, @ H, AR
Wiﬁﬁﬁﬁm WWTWW sﬁm@iar—om l I = e forged Y o 23 A
AIFAR I o= AT wigy Taff TR

ferg 7.27: SigaTl &1 FMH0T
THUSHa gunelt St i TH-TR H e S 3. ®U g &Y H ot AW gfas 9

ol A SR SrEEEa WO s @) fae < 2

gTeTifeh AMHISTd § €9 Siid o aFfieniol o gt 4. N9 3= T 9 fom@ s g odt See
TRH H A § e T@d ®, dfesh ohad 3R TRt ST <Rl STeTT-2TerT J@ifehd
Sg T wfisis w1 w8 eE W S g T Tz s 2

IS o fau AR o o favm ol w "
foraR foran T 7, Si9- ‘ 7.4
1. SO T A ST 9 SRR Y Y [l ura Sigell iR Ui % o A
BT =feu) Tl STl 1 9ok oafl-eh Al 3R EH
2. TN T AH B R Y Y A ARy A W B A E2

106 fer




Sftat & farfererar

aeftepeor Sitel i fafaee i €0 wH § WeF® Bl el

Sital ! 9" SWIa W afiehd s o o e fawianett & e

H W@ S e

(@) HIRTHT - Fioh(A Tl Fohiarel

(b) e =T IR Thenlf¥Teh 21eqel SgehIfiTeh &1 Sgahifvreh Sidl
1 GEAT Sed Bl 7l

() iR fafa =t Sufeafq qen wamor +t aml

ST SR W F Sell Bl i SO W sier T e

T, WIfew, wash (HSE), @iel 3R THferE

Sitall oh1 iRt ek TRt @ Feifud 2|

e 3R ufafern &1 39! wins uie Sfeaar & ER W)

aiffera feman o 2

Qi okl die S § sler T B — S, sEhEel, SREwEe,

e iR ufsErerd |

Siqatl =i S| Wigem | sier T € — G, Hieicer, widRfereis,

froeier, Tiferer, snyfdier, Hiererl, ThiEaetel, Teidied 3

FHial

fgue-magfa shal ) @& Te=r o werar sl @)

fgue-Tmusfa § Teet M Siag iR o e &1 g 2

IR IR

M=

o Ok W

Sitall o SffeRoT © R o B2

fieRTol H URIehH R0 o faq 31 el § 9 o fohg ateqo
FT I HAI?

Sl o 9fd S H SieR{u] oh SR i A&l hiTsu|

OIY S oF W@ o7 i 8?2 TH Rl T o1 TR €2
Sigetl SR el o enfieRor o oMUl H ol SR @ B2

Setoiel (hI%eh W) ki fafa=r ot § sied o STuR i
AT iU

107




GERD
E oooooooo
T 8

e Ste o &9 o aegatl i ferrmereen §
U1 b TGS i faHE etewen o J@d €
et Sgd €, Aoferdl ol ®, T o yae
et iR emfa # e € qen dewmfeat
et &1 T, 3], Te, AN 3R SRR
goft oA €1 T9 WA 98 gued © T i
a5 fa | qft @ W 9% 99 o @1 ST
feafa =+ wfafda w21 qenfa T& +2
sy €, fo g & eifcac & ey
e §| IS & o1y, §H Tl 1 T
ST YA-hUN oh IS4 9 Ul I M@
R ufqal o feem-gom O o €1 gaiea,
gate Td e giad i afEest & 9
HRO 8?7 1 TS YA HI G F HRO B?
Ifg I8 TEl € a1 &1 gedl &t A T SFHH
T ¥4 W H e o a §?

ot =afa o fau ue a5 Tfaeie wdid
B Tehdl B, Sefh R & fo feer) mifa &
W 99 & A o fau, 9@ o fFaR o
Ye-1iY f® W AR TMAH T g el
Safeh TgF o fFIR @Sl Th Afdq 99 &
o A e off A e gy uran @1 =iy
T o A W3 I TH AN (A Wredt
e ol fommereen o rar 1 A el
1 Hehd Y &7

Tga- Tfaa wfeat e &1 Fw Sl
et T o, df s Iy geg g W g

i

(Motion)

B Wehdl B D U HR Fehdl € T FD
U7 T Hehdl B T ot feorfa @1 gt ©
o 3 framd wa-we i1 39 oA | 'd
oY Tge did @ ¥ aee axget 1 auH
FN| TH Y TG 1 (A I TR0 THHION
AR T o WY 9 e S o g
o 4, 89 o T o o) | ==

feramerema 8.1

o3RI weN HI AR foHERen § ® @1
e, ==

feramerema 8.2

o e w9 e TR € T YeEl,
Bl € Seifer areqd § =g formrecen o
22 79 fag w ==l o iR fommd @
HEHE-YH L

el Td
g9 FH-FG 797 STH-T T axgel &1
T & FROT @R F R S € i g
a8 T SIffvEd 9 a8, Si9- @i
Tt 751, Q@ A1 GAE § @ T 81 3Ed
3R, fAaf=a fa drg w1 dar § 98w &l
Tdl &, 9~ UM & R fagd SeugAl
39 TEGH HXd & [ o agel 1 sl
T T ST HIAT AT 3% A1 PXA o
feroa & ST SEavae 87



8.1 Tifa T 9UiA

' frdt axg &1 fafa +1, & fcw fag
fauifid Y, =19 W #1 M=, B9 W T
TR o FR GE| A TR e § uw
Thel 3 WIA ¥ 2 km SW® 90 A #1 T
wha &t feafa s tord ©eE o |e fraifia
e 21 39 SR A Tod WA e fog @)
7 g e fageti &1 oft oot gfaemgar
=T T Hehd &1 gEfay ferdt aeq =t feafa
%! S ok fore 3H Tk e fog &t sTawaendl
Bt €, o ot fag ser s 2l

8.1.1 §{eT {Wa nfq

Tfq 1 T WURO FhR WA &g i 21
TH ga9 Ygdl TS S0l o g 39 e
AT AT BT | ohls %] X & 92
R TiEE #1 9% 1o i fSg ‘o’ @ URY
w7, o fdw fog wmn w1 @ @
(o= 8.1)1 w1 T f9=-fv=1 &0 5 A, B
AR ¢ a9 w el & weiid w=d 2
Ted I8 C 3R B ¥ TORdl & de1 A W gt
21 3T Y € S 9Y R diedt € 3 B
¥ TeRd ET C a5 Tgdt 2

IE] o g I HI T FeA T OA + AC
2, @17, 60 km + 35 km = 95 km| I€ T
% BN T HI T g 21 Foret g T g A
fauifa =@ o fou g0 ohael g AH &1

A gl §, 7 o 7fa = fxen +1 F2
Tt RE B 7, R Shaa 3R ST
M g e T S Gehan ¢ forelt ifaen
YT T SAHTT M SHHT TRATT 3| 37 ST
o GN N A9 9% o URfve fufa o @
3! Afa fearfa ¢ 9% 1 30 9@ T Ford
2?2 78 T YR, A ¥ TS gL O ¥ ¢ Th
o faRes 1 AT AF M a5 1 IRMTH
7 sifqm featfa o o9 &1 =aw 3 &1 a5
1 faeemm wed 2

F1 foEerds &1 aiRAT a5 o ) a9 &I
TE T oF IR e Gehat 82 fa 8.1 # fRu
T 3T i &l O § A Toh %] &1 A ok
fau @ a1 T T 60 km B qo fowend =
i off 60 km B1 O @ A T : B T
TIfd oF <R 9 HT T A = 60 km + 25 km
= 85 km, Safch o K1 9RATT 35 km
B Hfee forema &1 9REmT (35 km) @
&1 TS U (85 k) oF IS 7@l BATI TH:
B0 3@ for Mfa o SR feremo w1 aftmmr
I (0) B Hehdl © W 99 H T A A
Tl it afE g1 7 o € o e i
L YA: O Tk Wl €, df Ul feafa eI
sfferm feerf e o firer St @1 e1a: faemam
I B TE 39 A W 9 R T U OA +
AO = 60 km + 60 km = 120 km Bl 39 ¥R

\ 4

> -
)]
(e
(=]
[,
(9]
[
=]
[\°}
(9]
w
<>
w

40 45 50 55 60 km

ferT 8.1: frdt Ter 3@ 99 W faHH a5 &1 fefaar

109




T fafa= «ifass il — < wd foemas =
AN %] T I A ik i e hd H
qern fSu 0 99T H 9% & IR feafa o6
T ifqw feafa 9@ & o fowan ST 2

feramerema 8.3

o TH WX Thdt I TH Al W Al
ke i HIE oF Tk wMH § A HMH
T ST fFIR W g gy W)

o T W T H R U SR fovem %
TRETOT Sl HY|

o T ifer TR o WA | S o A
&2

feReTahenTa 8.4

o ToEfed A § U S @ B § S
3Tk BN T T T G4 I YRR H B

T A HI AR Fed €1 ThH FR Hl
JoveR W T fieelt & SR S gl
sfrermiier & oifad areais iR Ry
UIGgHishi o ot 1 SR 1850 km €|

o RA % TS HEMEA hI TR W v
qeol Tl feoett o o= o fowemd ok
TRETT i A H

1. T% g & R P& {79 1 T
FT FGHT faeeaT I & g1 87
T FHZA

2. TF [HFF 10 m &I Yo a6l TH
FTHR @d BT T W 40s T TF5
S 81 2 minute 20 s & a5
ferarT o foreera 1 GRETT 7T 82

3. faeymgT & fau (5 o %19 98t 87
(@) ¥€ I Tel & Tl 2
(b) $THT GRHTT a%g & GRT 7T A1

TE 5 4 orfrem g

110

8.1.2 ThEWM Tfq 31X 31| T

T foh Tk o T el W W owe © e
AT 98l 1 9%e H 98 50 m, SR T&he |
50 m, TR Fhs § 50 m T At ke |
50 m T 7w B 39 feufa o a5y
The H 50 m T U T FA & Hifh o
quH T B g9 g a7 ol
SHFT A I THGHH T HEd E1 3@ wWE
F1 T § qEaUd Biel 24 =ieul 8 f e
S o g o 3@ © o aeqel & grR wHe
ATl H ST S0 99 T S 21 S
o fau, g arcl g% W o1 W FR a1 T
¥ g W UH A I AR A F hw
IR

feraraheTa

8.5

o T aERi AT B I a9 Hefd
sfenel il GRoft 8.1 # fean o B

o oM U @ IR T swqe w1 fa
THEAM & A1 ST




e R
a - )
T e T IR e

et A e kA
\_140] 143 135[345[ 132] 130 /

(a)

(b)
ferT 8.2

o 8.2 # < ™ feafq =1 <@ 97 8.2 (a)
o 3 e 1 G 143 km/h ©, 91 G140
a1ef 22 T 8.2(b) ® fEU 7T @ &1 9 21
1 AL B2

ot <t ¢ fafvea <0 1 97 FE & fau

STCTT-3TeTT TEqU ST STl THA Tt | 374

Tt

Y 3 o Fordl € df Fo efiH| Segen w1 fa
T 1 L STNT-3TEAT &l Hehall &1 STT-3TeAT
LT g R Y ot T H el €1 9% gN
THE GHT H 99 H1 T g0 6 ST H IH
a%g H1 TG BT R G HT S Hhdl B TH
T i =1eT el Sl €1 =0l 1 Wi HieX
9fd ¥ehe 81 98 m s’ o s/ wsiia =t
St 81 STl o1 3T " HH 9iq Hehe
(cm s!) @R R 9fd 52 (km h')|
] H1 Tfd H T HE o A gH had
STk U ST TR BRI B TS STEITH
T € o owg w1 ufa frEa el st
sraenstl | a%qu SEE T H B sHfay
T 39 a&gel &1 A H R H IAHT Ea
oI & T W Fa Hd 2 o] HI SfEa
@ W G T HI TG FA U Bl hA
HHAEY 9 9 Sl Y feRen ST g 2

T &I T FHA U
Jiga =T = = -
% Th og ¢ I H s T T H 7 @l
T =T

S

V= — (8.1)

t
3TST 39 360 o g1 UHH | Th &R 2 h
A 100 km FT T4 99 HIA 21 TGHT 3irTq
o 50 km/h 81 HR R FHT 50 km/h
F =@ § & TG B HE 99 98
O Afys @ 9 999 THW w9 9 9
Jeit BI

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

7 w81 9% I S =
Bt

Bl
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oG h B T RN T ol =
l16m+16m=32m

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

szmaﬁnﬁwﬁ

foran = 959

32 m

= 6s =5.33m s!

TafeTy %] 1 Si9d = 5.33 m s @

8.2.1 faom & e =me

ot ag 1 Tfd T R IR ot stfer =T
Bl THdl § 3TN B9 IUh! =cl oh WU

faom =1 off =aa X1 98 TR S 3 A ua

1 I H € Y AT wel S g I,
e FAfe=a faen o = & 9 wed T
a%q T AT GHE I U 8 Gehdl &1 I
%] &1 91, a1 e =1 I o aRadd
o T giEfdd g ehdl 81 STd Tk agg Gt
W@ o o=t g2 | o Wy T R @R,
A B9 3Hok TIfq 1 T Sk URATT HT MG o
& GR K H Tohd T TEHI UM S
o i TUET o GEE & e 2

IS I%g 1 oF 9AH €9 ¥ qRafdd gl @I
2, a9 Ry U yrfwe o SR offaw o9 ok
SFAFTOT e o gRI AEd o e R
ST Gehdl 2

FArga 9 =

grRfssk o + sifam am
2

v, = (8.2)

W&l v SIEd 97 ¥, u IR 9§ qel v g
1 ifqq S B1 Wl qen AT <A T A
TOE B T S, m s A m/s|
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feramerema 8.6

o Y W W 99 WY A ThA SH H A
T i Afun) Aafg 3 9H o fe smuek
Yea 9o #1 3fEd 91 4 km/h ©1 @

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

o W FHHH W &5 B¢ e €, al faret
& THEH 3 dEdl o T i TR
IR-9R B Fehell €| Tt farstel i =9
fe@r <t 21 ST F IHA Y= SISal
o TS 1 Al 9 deh ugeEdl 2

o T Y A Fop, UET A Bl 87

o TR W o HEAGUA I TH fefoea
FHeE TS A LY TS W A |

o faselt 1 =W o e fog &1 3
1 Tahed Hifewl (I § =i &t =1
346 m s! 21)

1. 91T TF 97 H 3R TRyl

2. g e § et aeg & sitga a7
&1 YRATT 3GFT 3Fd =T &
g2

3. TH el & SIS T qgar 87

4. w9 9% THGEE TG H &t & aq
s A7 o fe@rd gear 87

5. U YANT @ SRM, sfaRe T d T
farrer &1 geat W g ° 5 e @
TqT oral 81 gedt W fea @9 g
3G STARGTT HT I T &2
(a1 &1 91T = G197 &1 =T =
3x10°m st )

IEEAOT 8.2 I Y& B AT &R I
FArEMieT 2000 km YERIA @l © 3R
IET GEId W 2400 km YRR

faar



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

BCl:
HR °h GN T & T g

s = 2400 km - 2000 km = 400 km
T T HE | N FA §A=8h

FR FI AGd 9
p = S_A00km o
w™ 777 8h

km 1000m 1h
0 X X

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

13.9m s! %I

IZITT 8.3 T 90 m o arelel | ol
2l 98 T R ¥ TR R T w
W 99 W S @ qel oaE S @)
39 SN 98 el 180 m 1 g 1 e
o T H T S BT e = S

sfied o i FE i)
IS
TR 1 e § 9@ & T Fa g0
180 m 2|
1 foe ¥ w1 1 foemdT = 0m
T HI T A
e =el = fePn TN A T
180m=180mxlmin
=lmin 1min 60s
=3 ms!
fozemgq

Ared AT =

fetan = pet wHY

=0m s

3Td: S FI Ed TA3m s B R
AT AT 0 m s B

8.3 9 ¥ UREdT &t =X

et a% &1 THUAH W WA A &
A, THT % G 9 FrEd @d@ 21T
soee | Tl off IHaiaa 9% o o |
e = 21 Tt e fa | 9 g
% WY ufEfda e g1 sEe 9 fafae
gy ) e fafy= feget w fi=-fa= g
?1 39 YR, fordll off waiae W e & 9n
¥ ufted= v €Y S ©1 A o1 B W 9% ok
a1 o ufted i e X Wehd B?

TH TWE & Yl A SW A & fow gH
TH o Hifas T R0 Sk IR F SE
B, S fF Tk g ok ufd R wHA oW
e w1 AT 2

ST, O =
T ot = wud

e T g T o YRIHF o u ¥ t T
H gl v B Sl €, ©ror e B

t

39 TehT 1 T oh! I Td el ST 2l
Ife o, a1 i foon ® ® a3 eFREs
foran <ian € qen afx =re o o fawdq feen o
2 39 SRUICHe T STl 81 0T i Jieh
m s 2l

I Tk g Wil W werdt @8R
ST N THF THARS § T9H €9 9 ¥l

a:

(8.3)
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1 Sl €, A 9 o ROl il THEHM R
el Sl &1 Tdsl &9 9 R w wh a&g &1
Tfq THEEH @ia A 1 IR 71 SHA
3R, Teh o] STFHH @01 § = Fehell € AR
ST O AN ®9 § a<aidl ¢ Sl oh
foq, afs T &R @t ged W =ed g
A UIaUe H STEHH X 9 9l i giaEfad
FId T, T FEl W1 ¢ o HR STEAA ol
o | a2l

Activity 8.8
o oY ek SiteA § 9gd YRR 1 T whi
TEd i, f5 vq@ @

(@) T w1 feen & RO €,
(b) RO I = faen & foes €,
() UHHHH ©RUT B, g
(d) STEHM R 2

o T MY IR I YAk YHR HI A o
foTT Th-Th 33 € Hehd 72

IETEYOT 8.4 foHERen § WgA STat
qiEfehd &1 Ia PE w7 IR
30sd 6ms! 1 AT U HLl 2
o€ TH YR ¥ Sk oFal @ T wEfea
T 9T 3TA 55 H hH 8h 4 m s
Bl St 21 g feufae o wefea o
TROT 1 TOMET R

T
el ferfit )
EIREED a"T, u=0;
aT'ﬁmém, v=6ms’;
HHY, t=30s.
TR (8.3), H,
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u, v 3R ¢ 1 o gon 7MW K MU
TR H W W,

(Gm s -0m s_l)
30s

a:

=0.2ms?
TE sTawen H,
EIREED a”T, u=6msv;
sffem &,
HHA,

v=4msY;
t=5s.
(4m s'—-6m s_l)
5s

dd, a=

=-0.4m s?2.
TSRl o1 R0 Ueell f&Ifd § 0.2 m s2

? ﬁ@ﬁﬁ:ﬂﬁﬁ—o.04m5‘2 2l

1. 379 fopdt a%g @& aR d %9 F87 [+,
(i) 98 THGHT &R0 G a7 87
(i) 98 TFHM =0 9§ A H 87

2. TH G H TMad5s 8 kmh'! I
He#i 60 km h' & Sl &1 79 @
@R FIT BT

3. TH ISt @V & T IR Fdl
& 3R THGHMA R0 & Y =weid gu
10 firie & 40 km h™! &1 917 91
Yl 81 SHHT @R Fd FIHATUS

8.4 Tfq T UMW U9t

FE TR & IR H A AR GIaHTsHh
fafs o mw gm0 wRRid # S1 g 2l
3T & foru, et w feadia forene #
o TR0 | fREl 3 g Y SR | AT
M H W R T SRR IR TE 9
e s g1 S fom e v o ar ©

faar




for TR O W W kI T g R
o sk G 61 B A fohan s )

et o%q =1 fd &l TWH & fau,
W@ U 1 STegdehdl el ¢l 39 fefa o
W uw et s difae e w sk
1 T9iar € S8 g A 9 %1 gHd v, o
qHY 4T

8.4.1 TH-wHA W

g o Wiy Rl o w1 fufa Reds =t
T GfAesHeh YAET SR SO-9HT W
SN = fopan 1 ekt €1 3@ WH A gHA
HT xR T HT y-31e7 W FRAq fwan
ST #1 SO-THg T ki fafa stemenet o
TRl fohan S Tehar € S o] THTHH =1
T I I ¥ I W R, foRmewen ¥ 7
Bl

y

o 20 40 60
I (min)

for7 8.3: THTAH w7 @ TWaAE fRdl a&g &7
T-g99 TH

B0 A ® T <9 18 a5 99H 0 g9
G | 79 Al €, 79 Heh] HIel ThEHH
T 1 ST: I%G o 5N F w1 T I, fow
T FHT & GEHIRT it 81 39 ThR THGHH
=Tl o fole, §FF oF §19 T H TE U HI
% Toh W @ & s f fa 8.3 o

Tt

w81 MW w1 OB WM I8 s9iar € fm
W, THEAA R W 93 @ 2| AR 3 y-31e
R faEr= &1 IRAT, T hi TE U o R
od €, Il 317 UHTTH = o T T ThEHA
AT I HT F TR B HHd T

TH U-999 T 1 TAN a5 i =
A FH o fAu w Thd Bl UE FA
fo, o 8.3 ¥ XU T gt 99F W oF A
AB & @l T A ¥ x-378 & AMRR TH
@l e f9g B 9 y-3781 oF GAMIR T @l
@i 3 g @ fag ¢ W e & e
ABC 9FTdl 21 31| W% W, AC FHATIIA
(t,—t,) & 9 8, 5@k BC T (s,-s,)
1 9 T T TH ¥ 3@ Thd © fF a5 A
4 B fog d SH H (t,-t,) T4 (s,-5,)
T 99 FId B o7 a% B A T FER
Y o 1 S HeRdl €

v= : (8.4)

B @Rd T o fau off 30-999 W
Fifehd T Thd 21 GRUM 8.2 Tk HR oh EN

2 s o TEIAIGUA § TF HT T8 RAT I URHT
FH 2
T it T g0
T (s) T (m)

2 1

4 4

6 9

8 16

10 25

12 36
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== X
Y 2 4 6 8 10 12
T (s)

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

FR hi 7 o faw h-w7a o o= 8.4
o gwiten e 21 e < foR 59 WE AT STpfa
fot 8.3 # fRu T Wk @ = B1 3w W Y
Tehid THF o W HR R T9 1 T U I
NG qfedy <eiidr 21 3@ YR, fo 8.4 o
@ T W STEAM =l i e Hl B

8.4.2 A-9HI UH

T W @ H e @ o o o H A <h
Y IR i IT-THT WH G SIMAT ST

y

50
— 40 ~
<
g 30
£
/g 20
10
t t,
1 1 'I X
1 2 3 4
13 (h)
o7 8.5: THEHE Tc7 G UfaHE fHAT R @7
FT-T9T TFH
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Yehdl B1 59 W W, THT h x-3787 T 3R o1
H1 y-3e] R I @1 21 AR T THEAN
o 9§ TGHH ©, 9 T o Y o-g9g WH
FT HEE | i qiedd &l s (o 8.5) |
TE x-381 oh TR Tk et 3@ g fos
8.5 |, U &R Sl fF 40 km h™! & THTHN
a0 @ G w W R, F N GHA-UH
<9I T R

B W € T whEmH 9n 9 wd @
fordt a%g o o7 qA 9HF °oh PHEEA 9
fereonae W feman ST €1 A-EEA U qel
T 31 ok g SN T & fowerR ok
YREATOT o SRIER el 2

fo 8.5 @ ¢ 3R ¢ W % o9 IR FW
T R T U Rl S A o Tl THA ¢ A ¢
o Hd foged ¥ H R &« @il 40 kmh' o
T I HEE AC A BD R T (t,-t,) Fl
e AB ¥ wsfeid femar mn 2

THAT 999 (t,~t,) H %R gR qF H1 T
T * 39 IR = fmar <1 Tk €,

s = ACXCD

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

= ¥4 ABDC &1 &A%
(fo= 8.5 & BrfeRa)

F-THT WH o GR &H THEAHA €9 §
@G T 1 e1eEEE ot S "Wehd B A o
foh Woh R o IS i Sii=H o fou die |n
T Sl Sl g1 A’ TR St oF @i o
93 Th oAl UdH 5 s o O% KR H
el #1 TediF oidl g1 HR BT o
fafT= 99 W ms”! 9 km h™! ¥ TR0 8.3
o yefyfa fean o 2

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 feafg § &R =1 fd & fow 9o
o fom 8.6 W wefkia fwan e 81 Ww i

Yo o€ sl © foh WA wwaae o o o
YR 9 9 9 B 81 99 TR G4 TeHEHN

@Ra T & e sr-gua o G T R
y
60 | yd
A
50 .
»
~ 40 P
=
5 30 "/
(% //
20
7
10 7
S/
1 2|
') B ! C X
5 10 15 20 25 30
qHY (s)

forT 8.5: THGHA @Ra Tfd ° THE G FR
HT IT-THT W

3T %R o §R TF i g 34 hl o -T7
UM% § WS 6 Fehd &1 AT-F9F U 61
e XU T gHAUe § R R aF
TE it (foren= & 9ftror) i s €1 9
HR THEHH a7 9 fd L, dF T (= 8.6)
T T T & ABCD §RI TF i T8 34U I
g9 Q| ek R o ST T GRHATT @ROT

Tt

o HRUT qEfdd el @1 €, 31d: %R o gN o
H T A s, A-wEg WE (Tox 8.6) H
YER¥d &% ABCDE §N &4 @1 S|

s = ABCDE &1 &hdl

= 39 ABCD &1 &5%d + 1S ADE
I &R

1
= AB X BC + E(ADXDE)

M @A A &t fufa § av-wma
T ferelt off et w1 B Hehal B

o 8.7(a) ST-THT W I <A €, S
o T g o T 1 weiRia wea €, foe
N Y o |IY SEdl B Sdfdh fau 8.7(b) §
forelt a%g o a1 | S99 URad i aT-g8d
T gRT 9 T R

30
20—
E e
F 10 =23
—
|
| - ~
0 1 2 3 4 5 6
A (s)
(a)
30
g O HH A
& / it
1041 #
/ i N
/ |
Il

0 4 8 10 14 16 20

A (s)
(b)

forT 8.7: 3798 @Ra fd & A TH a5 &
AT-TIg AH

= RIETGIL 8.9

o TH A F A9 fafeT e AB $IR C W
ST 3 TR T o THT Td WIF A
Y =9FA BY C I 0 TR 8.4 B TE R
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ARUT 8.4: BV A ¥ B 9T C &t g
qAT 2 o AN F WA i

<hl §HY

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

o TH W fF forEl < VYW o W9 A HI
g THEAE © dl T9 SR W A-9HT
TMH EiE 91 IhhT A Bl

feraTeheTTa 8.10

o RS SIR SEeh! S& WA 1o el
T Tpdl 9 &1 9 I R W T & T
T M I € T Tk & Ar 9 W ©
R ot 3TemT-37em 999 W T Tged
&1 GROM 8.5 37 I ok GRI STeTT-3TH
o H qg T R < @S
3T F T ¥ forw T @ A R i
T WH WY U SR F

HRU{ 8.5: frdieT 3w |rfs@m grr s
AIZfhetl UX TETT-TTT 60 §

% T gh

frireT o gRY| @i & grRr
BRI KRR T I E

8:00 am 0} 0

8:05 am 1.0 0.8
8:10 am 1.9 1.6
8:15 am 2.8 2o
8:20 am 3.6 3.0
8:25 am - 3.6
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1. T4l axg & H9EH 9 99 T
& fore GHI-30 7% F1 gHla F
giat &2

2. o4t axg &1 7fd & fawg d sm9 =1
*E Ghd &, fo9ga O-999 TH
THT 3787 o GHMIR T o7 3@l 87

3. f&dt awg &1 T & fqug 7 a9
F FE Ghd &, [SGHT =cl-GHY
TE GHT 378 F GHAIR TH GieT
@ 87

4. IFT-ET TF & A9 & &7 q "9t
TE T = Bt 87

8.5 Ui Tafr | wfa <F |HieRIor

IS o Heft Y@ § THEHE @R 9 werdt @
q w ffved Toaiaua § SHian o g
ek o, TIfd o SR o0l o IHeh g1 49 i
T g0 W Geer e he gue €, f i o6
GHIRIOT o AH H ST Sl ¢ gfaen & ferg,
T YPR & o THGWN B TH G
Frefafaa €

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

el u o] 1 IS AT € W % ¢ g ok
ol ThTHM @0 a § Fadl §, v 3ifag a7
290 ¢ THT § 9% % 5N 99 1 W I s
Bl iRt (8.5) O TS HHA W Helel oHe
FHA T A FHIRO (8.6) HHA o Terfq o
s Heel oo hidt &1 THIeRr (8.7) it Tk
o we Tefa & o9 ey e s B, o
THRIT (8.5) WA (8.6) W ¢ I faqw &
g fRan ST Hehdl 1 9 A HHISRON o
T fafa 9 o o feman st g 2
ICEIE]




8.5.1 AT-HUY Hael ok Tew |HieRtor

hIE %] S foh THEAN @O F WU FeAdt
2, SUP N-GHI UWEH H o, w4 T o=
8.8 W wefyia € (Fot 8.6 o wHeper, fopq ota
u=0) 39 WH 9 37 3@ Tha & foh g
%1 YR 97 4 ® (S5 A W) 3R T% ¢ T
T dega? v (95 B W) B ST €1 o, ThEAM
T ah T gRafdd e €1 fo 8.8 ®, fig B
¥ g o BC Ud BE %HI: G9F- A1 97~
el W " Ty B URRWeR 3 OA o gW,
3ifaq FT BC o §RT U1 WEAA ¢ OC oh
SN YER¥id T =1 81 BD = BC - CD SH3iade
t ¥ 9 ¥ yfadd @ <9iar 81 1 OoC &
HYAR AD Y@ @il WH ¥ 89 Ud ? TR

M (m s?)
N\

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

a1 H gfed
- forn e v

a1 BD = at

TR 8.8 TN 8.9 ¥ TH UM %,

v=u+at

8.5.2 wwa-frafa Hag & foag
HHIRTOT

T o fF 9% 7 THEHE @R q ¥ ¢ 99
H s 30 7 &1l fod 8.8 § a%g o g a9 Hi
T g, I-9HT WH AB o -9 R &
OABC ERI W« &1 Sl €1

39 YR, 9] oh g1 a9 i T8 gt s 1=

(8.9)

o

1Y (s)

o 8.8: 7fd & THIHION &I FId T & fo@
FT-THT TTH
BC =BD + DC = BD + OA
THY BC = v AU 0A = 1, T&H W
THUARE, v =BD+u

1, BD =v-u (8.8)

JehR SR i Sl ®,
s = OABC &1 &9%dl (Sl T Foeid ©)
= 3Fd OADC 1 &%ha + IS ABD
H &THA

1
=0A X O0OC + 5 (AD x BD) (8.10)

OA =1, OC =AD = t 3IXBD = at, A @A W
M UM T,

1
s=uxt+ E(tXat)

1
1, s=ut+§ at?
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8.5.3 av-feurfa deier o faw wfieRvur

o 8.8 W WRRI dv-99d WH H, a5 o g
THEAH @ g ¥ ¢ 999 | 99 & . g0 s
H T o < GG Fqgs] OABC §RI =X
T ekt gRT Wefvia feham e 21 st

s = HHAd9 OABC &l &A%

(oA +BC)x0C

2
OA=u, BC = 3R OC = tT@ W 89 94 %,
(u+v)t

s= (8.11)
2

F-G9F G [T (8.6)] 9 B9 UM ¥,
(v-u)

RO (8.11) 3R GHRT (8.12) | =W
I 8,

t=

(8.12)

(v+u)x(v-u)
2a

dA 2as=v"-u?

s:

ISTEIUT 8.5 Teh {NME! faumreren 9 e
YRY H € R 5 e d 72 km/h
T A W HL At &1 A of fom @R
THEHA , URehold HITST, (i) R,
(i) 39 I H U HH o fau el
BN T &I TS 3

Bl:
fea %,

u=0;v=72kmh*1=20ms43ﬁ'{
t =5 min. = 300 s.

(i) TR (8.5) ¥ BH WA %,
(v-u)

t

a:

120

_20ms” - Oms™
300s

1 _
=— m s™

15

(ii) THHT (8.7) W BH WA ¥,

2as=0v’-u*=1v’-0

B (20 msfl]2
2%(1/15)ms”>

=3000 m
=3 km

. 1
{EME! &1 @R —ms 2 & qe1 99 &1

T 30 3 km 2l

ISTEIUT 8.6 FE HR THUAH 9 9 @Rd
BH 5s H 18 kmh' ¥ 36 km h!
1 T 9w &1 B (i) O,
(i) SIH 99 H &R ok gR T Hi TS

Bl

KIGH
e o 2,
u = 18kmh! =5ms!
v = 36kmh' =10m s’ 3R
t = 5s.
() T (8.5) ¥ TH WA T,
v—u

a=
t

1I0ms'-5ms™
B 5s
=1ms?

(ii) THHT (8.6) W BH S ¥,

1
= t+_ t2
S u 2a



1
=bms!ix5s+ §><1ms*2><(5s)2

=25m+ 12.5m

=37.5m
FHR T RO 1 m s? AU 0 i T8 g4

37.5m ¢

I2TET0T 8.7 ol R W 9% AMH W I8

Tfg o faudia fKen & 6 m s &1 =R
ST w Bl AR FR dF e =
o A€ Thd H 2 s B GAF ol © q
3T W | TF i T8 A T 0T

o= T %,
a=-6ms? ;t=2sdMv=0m s

et 8.5 ¥ ¥H WA T,

v=u+at
O=u+(-6ms?x2s
qQ u=12ms!'.

i1 8.6 W BH UM %,

1
s=ut+5at2

1
=(12ms?t)x(2s)+ 5(—6rns*2)><(2s)2
=24 m-12m
=12m

3Td: ®R T4 oh T8l 12 m HI g4
T HMI

1 379 31T $H Hew i T Fehdl 8
& ae® g W M I qHA
T ME W g0 A 9 W @ €72

E|

1. I3 99 faErEeeer @ o= JRY #idr
&9 2 92 9% 0.1 m s & UHTEH
U g Tordl 81 UREeH HIfT,

() 5T T 78 = 79l (b) T 1 T 3301

2. HIE WmeT 90 km h! & =7 T =T
&1 81 5% oI S W 98 —0.5m s2
hl Ueh THT U 3cq~1 °h<(‘l7 ?\/ (("1’//57
ferrarereer o 37 @ wge fohaAm g3
T FM?

3. UF ZUcll U T 97 W2 ms? &
@R | A" o @ e IR w
% 3s & TIENq IGHT AT FT §I2

4. TEH UJT FR H THGHH @RI
4 ms? & Td IRY FH & 10s
A a9 fhadt [ aF w7

5. [#ET geeR @t FEEfeR FW BT 3R
5ms*15)?5?77@1?9?77?l737§’/a7%
Tfd & SN YR &7 A7 HT IR o
@R 10m s2 & d YR & §N
fera g 9 i TE dUr 39 T8l
g H fohaaT TET o

8.6 UhEHM gt Wi

e %] % a7 W Uierdd il € a9 eH wed
g fr oae a5 @fid & @ R an # T8
e, a1 o afErer a1 afq &t e @ e
o HNUT B Hehdl &1 I 39 Tk 3B oh
9N W W wehd ®, T wh a5 ot 9 o
qRHTOT 1 &l agerdt, W AU T i e
I SR 872

fordlt 9 991 (ATT) R T % F MG HI
30 o o 8.9(a) | Tt werelie (wmee)
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MM TE o R R e B1 g geR A
ferelt areq ! aifta feman Sran @, <t eaferes 9
g i o forq ifus aa & STavehdl
gt 81 TR ISR H, T e Thd © T o
o TEAM T 9 ¥ Hafud T Heequl i
gt 21 Hom R 39 M H = ¥ WA
feran o foRdt o =T "l p IHeh SHAH m
3R T p o OEHE W gReE feman S 2
p =mv 9.1)

o ® aftmmr iR feen S g &1 sHent
fen =t =it &, S0 AT v HT B 1 GO h
SI 9% fhamm-Hevdshe (kg m s )&
21 dfr ferdlt srEqferd ot o W § S O
o a1 4§ URddd g ®, gEf g8 el S
bl € fom =1 &) Ham =i it afafda s
Teh UH 379N oF o) | fomm i fS9H TUe
3t Tl T R 1 el Teh W 1 m s
T WEH o Ty et e S €, St fR
3G T5 I W FE F o T 21 I T
I <) ek U SR HeehT < © o ot U8 W
T B SAfeh F© THT % TR e1FehT < 9
FN 3T A R M S T T W= § fF AR
% G H gRed ohaet o o AT | el
gl 8, dfceh 39 99 9 ¢ TS 99 7 39
R oA A S 2 Y TE ot freed
feRTell ST Tkl © T a%g & Gam ® qftady
H H o H ael 9 SHE! 39 9T W
e oear €, e for o o e =i 2l
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Sgferd =it <hi feen ® ot & gHETfas B 2

9.4.1 7fq ok Tgtar fram =it iU TTorT

A 6 m S2ME &1 & a& u IR o
T et T § @Rt gHT T TH
fft=d 96 F @1 W 39 9% 61 o v &
S B dE TEHT WRMWeR SR Sifqm gem
?ﬂﬂ;@=nmﬁﬁ%=nwﬁﬁ
o H e < p,-p,

<« mx(v-u

°(m><(v—u)
t

T H giEadq &1

9 S T G, Fo X0 W
Fe hnxf—u) 9.2)
= kma (9.3)

Tel al=(v-u) /t] 37 H TREdT HT T 2720fq
RO B k T Afdehar e 81 gemm
3R @01 & SI WS AT kg 3 m s B
BH 91 o1 BT 39 YR oid @ b feees i
%1 HqF T B Sl 1 TH IHE oA hl SH
e % ®9 § g wid €, 1 kg SOHH
aTett fohelt a%g W 1 m s2 o1 @R 3 ]
?, 1eid 1 $9E 9o = k(1 g x (1 ms?)|
TY YFR k 1 HHE TH & Sl 1 GHi
(9.3) 9,

F = ma

(9.4)

Il 1 W kgm s €, T <A (STESH
et % AW W) ff Fed ¥, T N 5@
wefefd fhan S 21 wfa & fada fram 9@ e
forell I W T aTel 9 i A &1 fafy
foerdt 21 9t 1 3@ o H Sc R qel
%] o SeAHM o UGS 9§ e feman i #)

faar



T o fgdta fam w1 wam en et e
Steq ® 9 <@d €1 9 S fhehe B9 %
3N M W esReth i d T W en W g
I AYHT THF T H WS T AR Wiwd @
27 39 YR T e % % 97 Bl I FE
H oifush THF ol 1 39 YR T H For
IREdT H R FHH B S S TH HROT AT T
T 37 w7 1G9 819 R FH Ul &1 SR
g <l ST Yeh! ST § d il Ifd 9 37 &Y
g T S 9gd A @I H I Bl © 37
g o ol ¥ ke w1 <X e g, s
e Uk | SAfueh ot e B e e
bl € T faerel =t el o =i @ s
S % e HeE W, faenfedl wi e A
] R ke eI g T fEenfeat o ww
WM & a] fiRT & ¥99 &l 9eM & fay
fopan < 21 39 feorfa o gam o ufted= 5t R
%4 Bl ¢ FEl foh hY w1 T faenet
T & T | 9% T feel i dig < ®)

L

forT 9.8: forahe & @7 o &g a9sh o 7T ey
e o Y 3797 g1l I HR-R 9P @i
3R Gt 2

T o fgedt From o Tfordts g3 [
(9.4)] o SYAN F TIfq oF Yo =9 =l iU
® F U R ST Gehdl &1 THIR (9.4) 9,

F =ma

T TAT T F FEE

(9.5)
q1 Ft =mv-mu

AU &1 F=0, @ fhel off 9991 ¢t W, v=u
T 1ol 7% ¥ 5 9% WA o u W ord
Wi afE u I 7 oo ot I B erafq
o] fommeen o & @

IETEVT 9.1 T 5 kg SHUM ol %] T
2 s o foIw U 79 91 wrEia 2 2
IE qE F AT Hl 3 m/s F TG W
7 m/s X <1 1 TRIT T & HT A
I H AR ZH IA H 5s oh AU
RITYa fopan SQ, a a%q &1 Afaq am
FI BM?

ﬁﬂﬁ%:u=3ms*3:ﬁ'{v=7ms4,
t=2s 3 m =5 kg

T (9.5) T F = m(l;_”)

HH T@H

F=bkg(7ms'-3ms!)/2s=10N
HI TN 5s (t=51s) dsh dcd o AT
ST © <l GHIH0T (9.5) 1 gA: feraas
Afq| = i fRan S HeRar ©

Ft
v=u+—

w, F, m 3 t &1 7F W@H 9 3faq o

v=13m s!

IAENT19.2 TohaH 3ifesh a1 i sTaeashal
B 2 kg SO oell fRE o9&
5mS‘2ﬁ§T@aﬁ?{WﬁW4kg
STAM aTel 9%l 2m s? Hl L I
aRd L /2
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GHHI (9.4) ¥, F=ma
-Q%T\bm1=2kg;a1=5ms*2ﬁ9ﬂ
m,=4Kkg; a,=2m s>
'Y U,
F,=ma,=2kgx5ms?=10N; dl
F, = ma, =4kgx2ms?>=8N

=F, >F,
3Td: 2 kg TAAM i %] Fl 5m s2 !
W 9 TRa & H Afus 5 &1

ATl BN

3BT 9.3 Tk FR 108 km/h i Tfd &

o W § SR S oM b W% TE
THH H 4 s 1 TIF Ol B HR W sh
TN S o6 918 T aTel ocl i UM
F HR H AR AGed FA FHATH
1000 kg Bl

gl

HR HT IRIYE AT

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

T HR FT ATH I, v=0m s

FR HT Pl FATH = 1000 kg 9T HR
! Tk | o A ¢ = 4 s TUT THIHT
(9.5) ¥ S T ATl it FahT 9iReTor
m( - W/t 2l

T\ W@ I,

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

=-7500 kg m s2 Il -7500 N

RUTcHe: o 29l & T ok o g
TR T g MEN i M 6 foudia
feon o smufud 2

3BT 9.4 5 N &l Teh dd fohdl STHM

mlﬁlOmS‘zaﬂWéﬂT%WW
mzaﬁ20 mS‘ZWW&ﬁT%IWﬁ
SEE B T W faen fen S, 9 5|
T o G T RN I B?

g

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

Zlﬁ a,=10m s

a,=20ms?ddl F=5N

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

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

S FA FEAE T W fHerEn
S R,

U SFHTT m=0.50 kg + 0.25 kg
= 0.75 kg
39 RFHAH MW 5 N 9 g I+
ERIIEICUN
a=F/m=5N/0.75 kg = 6.67 m s

AT (cm/s) —»
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IRIUT9.5 T dd] O W el [ar § <7

W 20 g SAE HI ] HT AT-TEA
e fest 9.9 # fem mn B T W
forrarerzen § @ o ferw 91 gro foman
A T2

25 4
20 4
15 4
10

5 -




B
ﬁ?WBI’ITFWé"T2O cmS‘l%lﬁ?:[ao_
B g W U g AH o RO ]
H A 10 s § YA & Sl T Aw
AM-THT WH Tk et @ § 9d
we ? 6 1T & f9q ©fid 9d o
el Ferdt 2

v;u

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

e I¢ o T e,

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

ST Torg gwiian € T 7T =1 wifd &t
T < faudia o<1 g1 =N 9 STRITUd
e s 2

U, a=

9.5 Tfe R Farar Tram

e g TR o FrEml 9 v o e € TR
HE TIH dA T&] ki A hl TN H
UREde o § 9o T8 TH 9ol il W i
fafy «ff o et ®1 Tfa o die fem %
STTER, ST Tk o T TR W T T 7
q9 Ul %] g Wl Ugell %] 9 drcefureh
I T S 1A <A S i § gl
THM i feen § faodia e 1 gHe qe
Ig ® o o 939 1t ®9 H B &1 F =«
FN TF T W FE T FW Aok QA
AT TG W HE i 1 FIAdA b
T § 9 g9 75 O T 9 foheh aRA ok
%0 o faueht 9 & oot @ < W €

dfeh 3 T A ®9 | B €1 5 <A feredt
ol i fear qen gfafewan a1 w1 S 2|
A for 31 fon gomd Th-sm 9 e €,
S R o 9.10 ® <ufrEn T ®1 qen B
feer o @R ¥ Se1 31 99 I A ok G
foR | 9 T S € 99 79 U © R <A
qad T & A 9t €1 erfq g A gN
T B W Yo 9 ol B o 510 Gl A W
ST T el o GRETOT § g9 € T 57 Sl
Tl 1 fEomd weR fauda €1 3 A el o
¥ HE TH o a1 IR @A 5@ gfafepan
e 81 3Td: T o g o0 Hi 37 THR
ft =1 foran ran @ Tl ot foranm o foru
3t 3Tk A g fauda feen o wfafswen
Bl B Fufy T8 3rEvd A% W =ifey R
frean ok wfafwan o Ted T STerT- 3Tl

TEGE W T WY HE w2

farT 9.10: forar aem gfafehar a1 qarT aer fawia
gid &

A TR o fasmg &1 erEeen ¥ ® iR
Tgeh W T YRY & &1 fgdta faw o
STER 5ok AT Teh ol k1 AR 2]
2, S 3f19eh IR | 1 S il 2l T
ST 9 8?2 F g U 9 € = AT
g W TG B2 1 I8 oA e 39 fwm
o o @ fore feen o ew e wqd €2 e,
B9 9 gedt 1 gde & o W 9 de U

W %A H A fEaEl TH-gW W a0
g, oua 3H € faerel =ifed i §1 W

ysal |, frdl Tohel o 1 A &1 Bial

T TAT T F FEE

held €1 e ot 3Meh T W I € e
faqdra feen o ot @ foeh g9 9 o1
M &gd 2
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TE A SAEvEs © foh Tefa e ek
yfafsan 9t 7= H g9 GAE e ® e o
I I THGHH YRAT o @O 3T T2l Y
Hehd| TEl T9fei B Fiifeh Y ool STelvl-
TN SMHM i a&gell W wE Fd 2

S5 © Tl SIS Hi T §, S5 5N
el T M &1 3R T oo fead g 2|
et ot a5 W Thaa R faada feen o
I T T 3O Sgeh e i IR ufaeifud
gt ® (fod 9.11)1 =% og% 1 somm
el oF SeadH § =gd e Bl €, safeg
Sgeh 1 ©ROT Tl oF @0l © %! HH Bl
21 Tk I g A @ T Y AR F I
feafa & o, fq o R Fra0 =1 w=iia e
S Hehell 1 A 3T 1 AR ohaar & df 1
T A el Ffdfhar 9a 1 Sl 9 hi IR

Herardl & (a3 9.12) 1

TMeft W T el
@Rd 5

/

4

Tk R R

ferd 9.11: 7icit T & aTeTl &R a7 ol F5eh 1
gfataor

ferd 9.12: 9% & 31 Ht 3R P37 7T fd F
19 98 F1 AR Afq B Bl
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feReTaheTTa 9.4

o T Il I AfET Sl MET W ST FH i
#2 S o fo 9.13 o swifan @ 2
o IR A Y W Yol A HE 9 a5 S <
9 3= Il H AR gL W Hl FE
o TN A % I i thehd o HRO SHH A
Tk eI el T 3T9e hid 22
o MY MEN F UET W FHE TR @ b
g, aifer Sta 9 SH s Ot Rl Thek I
MET &1 A HT qel® fHa1 ST Goh|

faT 9.13

o 379 T Sl I fRUl T M R TS R
< T T T T i EA M W Y
i T e R s
Fifch TH TAEA H I8 I STAHT-3Ter
WU 3 HAT|

79 e o f5@E T MEF 50 cm x 100 cm

3MFR % 12 mm I 18 mm TR wEae |
T WIS UfET SRt SIS ST Fehell &1 Theale
e &l S il gEenT drelt @ o wifa
T HiST B

9.6 T HITUT
T fR & o (A A qen B) o
UM FA: m, R m, T, Th & WA

faar



T faen ¥ STer- T 9 wE: u, IR u,
g Tfd @ E [ 9.14()] qO1 I W
FIT 3 FEferd ot wrEd &l g1 A
w,> u, 3R A N TH-TE T THAA T S
fo fo1 9.14(b) & zwien w21 WA fR
THRI KT TET ¢ T T HA F A A, T B W
F,, 9@ T € 9o 7€ B, 1% A W F,, 9
A 1AM foh TR o 9 g A 3R T
B T 37 HH: v, 3 v, &, [ 9.14(0) 11

) — ™ — A B
THRL & TEd P e—F
(@) (b)

TFRT F YA
©

ferT 9.14: 71 7I<T 1 2FH H FelT F&TT

THHLOT (9.1) ¥, T AT AT THTA o6
TR SR AR HE: mAuAa:ﬁ'{ m, v, B
HolT H qREd i & (A1 F,,) THAA oh GHA
#hft m, ) i e, W B & WA
e &1 & (A F,,) THAT h GHA

m, Ce—te) gy
e o I 99 & STTAR, 7K A & gN
g B W TR T 9 F,, 901 S B & §N

M T FIA F,, TH-T oh IR 3R
[EENCIUITICCE

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 FEE

ZHH o Ted e A 3R B T el HaT
(mu, + mu) T THAA o a] Fod Gol
(mu, + vaB)%IﬂWUT (9.7) 99 Ud ©
foh 9@ T8l W HE aed 9 HE A& B @I
B Al g T T el WA wgerr e § A
el Gam Gk e @)

T AN % AUR W EH HE Tohd § TR
T &gl o WO W1 AN THIA o B 3R
THTH o 9IS SR el €, Sefeh 37 W S
Eqfad 9 & 9 HT W B FH Hem
T 1 1w Fed €1 T8 39 YR off =
F Gohd & T < a%gell w1 ot o T
1 gfran § e =91 SXaa W B

feramerema 9.5

«  TH a9E HR H TN () o q
Y 0 WE ¥ g W

o THH @ HI UM H A

o THH Fag W fues o 39 &

e ¥ fo7 9.15 ¥ 3eU o19ER s

= (efes F1 e 7o)

W % 9 ¥ TH UM K IR H,

foaer M il 1 SR W feEgER

Gy
o TR % Ye W Y Um H G <l
o 9 TR H Wl g SHeh q@ H Sl
AR Hepers e
o W (¥ TeER) HT G wI fEm
TaeAh i
=
| _E
=
&l T
farT 9.15
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ferameremg 9.6

3= i HI Th Rl (I go) &

oIl IHH AT U Sl | WEAe o @

T U W=7 Hich Al

o o 9.16 ¥ WU STER 3@ WEell i
< Tl o gRI W W Aifast faen # weend|

o TR FI I W @A HI dd qoh TH
FR, 9 Tk Tk IRt ST g antad |
Bl ST de ik S T 3T W)

o B9 UM ¥ T W@ell wich w1 T Wi

foqtia feen o weifua &t 21

faT 9.16

o o AU Y&IfUd 9EAe o 9T ° AW
T o} TacH H

IEEIVT 9.6 2 kg o Tdh T=d ¥ 20 g
THM i Tk el 150 m s ok &fast
I W BE A 7| e & D e

o T HT IR Hi
g

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

el o1 YRfeR o (u) den foeed
TR A (u) FHA: A T
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3:[9417‘!; u,-u,=0
Meft o1 SAfaH o v =+ 150 m s
Meft ® fgen ad ¥ I a6
ITER ues (Fast 9.17), <t T @)
T o feer 1 wfaeifad o o 2
et e o T8dl, et qen faed &1
FA Gal,

= (2+0.02) kgxOms!

= 0kgms™
Tt B2 o 9] el Hol

=0.02 kg x (+ 150 m s7)

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

T EEOT o T o STIEN,
Tt e oF a8 1 FAd Foll = el
T o U8 1 FHel HAT

3+2v=0
= v =-15ms"!

wucqs fog a8 <wiar & T fuew
et o foqda faen & steiq, <€ o a8
3R gfasifud s

JETO H UES

®)
ferT 9.17: faeeer &7 gfagiqor

IFTEIUT9.7: 40 kg THAM il Teh TAShl,
SmS‘la?%ﬁ\_ﬂa"T@@3kgWﬁ
et ferR M W FRA T M w
ufgw wdoRfed & W w1 Tfa Ry
FHE DI TEEA T ASH! HT AT FA
T 7 o R afas feen | i steqfer
I HwE TE B @ R

faar



(@)

43 kg

(b)

ferT 9.18: @iwT MEt W Fdl &

ASH! qAT M HT ASH! o H3A
T8l el Helll
=40kgx5ms'+3kgxO0m s
=200 kg m s™

a TR de® & MEN W FET h
TTEIG MEN 941 ASeh! w1 A » Bl W
3TEE | ME T ASH! BT FA Tl
(40+3)kgxvms!

43 vkg m s™!

G W o M % ER =E
ferfaat & a1 g gum B

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

MEl W TR ASH! 4.65m s oh o 9
TAM M 6t fon | =ertt (o 9.18)|

3TBIUT 9.8 Bk 1 Yfdgal 2|l o T

faerel g &t fee &0 & W™ H
TER THY A & a1 399 H Iam

S &1 Te Taeret =1 5599 60 ke
2 q 98 5.0m s % o 9 T H e,

T TAT T F FEE

SeIfen a1 ferare!, {9t a8 55
kg T 91 98 6.0 m s a7 ¥ UE
faeel &1 3R 7fd FX W &1l THTHL
3T o 9% o {MI T faem # foRg o
G Tfq w4 T o fom ST faenfeat & W
T Geall o = ShIERd HYOT |l 0 B

o wgel faaret it 9 < < @ 2
URAE % STIER, S | W A HT
oo oFreAs dem @ ¥ g A T
feen &1 wmomerer o d € (Fe 9.19)1
Tdleh m A u I TEASAl o HAS:
FAUE IR A7 i I E| T Hifaw
el W eiifafad gemd 1 qen 2
HHT: YUH U g gt faetsat &l
Toridt €1 erd:
m, =60 kg; u, = +5m s!; qAl
m,=55kg; u,=-6ms'
R 9§ e 3N faentedl w1 g
T
= 60 kg X (+b m s!) + 55 kgx (-6 m s™)
= -30 kg m s
ol fo 3 faenfeal o 2@ R

qeEd IR W A p 7, TFHEL h

g9 el Helll
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115 kg

(@) (b)

ferT 9.19: 3 &1 REaaisdl &1 2 () TFF G Tg a1 (b) TFHL o T9aI]

= (m1+m2)><v 2. WWWWWWQ
= (60+55) kgxvms! FgarFd T § UM b arel tag
= 115xvkgms’ &1 oA wl GHEST d HISAE FA gl
ol Tl o W o ST, TRt | &7 e #
Tgel qA1 d1% o ol i THMAT 9, 8. T 50g R F1 el 4kg FEAT
v = -30/115=-026ms" FITTHEA H 35m st F TR A
3Tq: AT o TR A @St A § g Bist Wil 21 TR %GR
¢ 0.26 m s o o7 Y Tl e R ST BT T FH

4. 100g 3R 200g 59 HT 3 TG
T & @ & ST T gl e 7
W:st’lx?'ﬁ?'lms’lév_a\m#ﬂﬁ

\ \ X @ &1 qH ae e S gl

1. WWWW%W%W cFFY W& UVEI] T a%g & v
WWWWWWW 1.67ms’13'}ﬁ737§x,a}§3:/?’?5f\’§5b7
@i arr 872 T T HRI

TIOT o TEm

U0 o GHE EHl; S - How, Sei, hiviE Haw, 6y S o G0l hi Wifdeh! o
Hifeaes o am sTan ®1 3 @t weeror fam qEfies dent woeneiia #1 98 SR W@
v & for GReror o fawl i gAiford €t feman ST Gehdn 3= 9AN o gR € WeAnfua
71 wfed fhan o1 gshar €1 fRdt off TRewr fom o /g wamT o 9Romm 5§ fem
gefad df d €, <Afeh St fag =t vl 33 iR, Afg us oft wam o uftomy 59 fem
o favg = o 98 W 9| 1 @fed &9 o fau waiw g

o TReroT 1 Faw fafe= yehr & e o yant & ave fofad ffer = 21 sg
M =1 e @9 vraesl qd ufqarfed foran T om 59 e i @fed X 9ehd arelt foret
fearfa 1 asft 9 1T SWa T4 Tl 2| Tt 3R Srwal Sl Wam wXew o e %
YR T T T ST Fehal 21
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T TAT T F FEE

a1 gom Fm: axg oTul fourmreasen Stuer Wa W@ W U
T T T eTaRe W qd dF ol @l ©, S d% 39 W IS
sqfad 9 & T B

TGSl G ST 71 i 3Taen H qRadd @1 Jfauy & &1 Jgid
%! VS Hed Bl

fpell g 1 ST STk g hi WY B THR! SI HEHH
foretum™ (ko) ®

0T ol T o i T T WY el B

T 1 fgcdfta Fram: fedht axg o dom aRadd & T a5 W
IR erqferd ot o FHAE T oo i Ko ¥ et 2l

I HTSIAEF kgm s> 71 59 =27 o 91 T ot TH1 T & qen
Tl N gN = fohan <man 21 1 =324 1 ot Tl 1 kg SoomM
# g% H 1 m s? T RO I Hl

% 1 G, STk S TS a7 ol [UFT BIal € 9 SHeh!
feom o et 2, S oa%g & a7 W e €1 THH SI WL
kgms‘lm 2l

a1 g 9 99w feen & wmm wd fauda wfafean g
?1 3 fafq= awgetil | = & 2

frelt faem e o el Ham wife@ @ ?

AHAEH
1. 2 9% YA 9l Gl S SAd w71 TRt o a5

o foIq o191 o § Tfq e G9e B2 A% &, o owg o o ok
gfigmor we fEen R v el 36 S Soai@ i afg T8, 9 HrRo
e A

. v R €t 9 TR Ih (Fe) H Wl S 7, q A F H

TMEL 3 S 81 T

. 99 I B4 W W@ GEE i W Y b A S 8?
. Tt Sociarst gR foRehe &1 718 &l ARA W 7§ THH W eehd]

21 9 U oM o IvEIq IS Tk Sl 21 S T o forg o
Bt 7, iR

141




10.

11.

12.
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(a) wooidrs 4 g B Tat| e 9 fge @l fwan 2

) O T W T T S o GEEA! 2

() T W 7fq ) faen & faudid © o1 & F @ 2

) T IR IS SrEdferd S g e €, ora: Wig formreen
N o fau yarERd 2

(TEY faoreq &1 =91 )

T <o formaeen 9§ fodl weel 9§ 9 &1 R f9q & 9
EH IE FN T A€ 20 s H 400 m T T 7T HIA 71 THHT
T A HR| SR SHHT STHH 7 2 € @ 39 R o a1 5
T TOAET | (13 = 1000 kg) |

1 kg SSHM o Teh TR hl 20 m s o o 9 A hl SHT g8
gde T Theh! WAl €1 TR 50 m I T 7 F b 918 Tk <l
21 TeeR 3R o o offe o ol S0 Sel i UM i

. T& 8000 kg FFHM H I 9 UM 2000 kg FATH a1 qra

fesat i Fieht T2l W Giwar €1 9% I 40000 N 1 51 TR
FIA € 91 AR TS 5000 N T YU oA A 7, a7 hi:
(@) I @RU g q

(b) A HT @R

TH M H FHEE 1500 kg €1 AR ME H 1.7 ms? h
SRUTTCHeh oRuT (3TaHe) oF |1 faRmmesen § o €, af Wel qen
g o S o el 9 feha 8?2

et m S 1 o ST 9 v € T G A B

(a) (mv)? (b) mv? (c) (12) muv? (d) mvo
(W= ¥ 9 T faswed TH)

TH TH AHS! o 99 &l 200 N 91 R 39 79 o 9 et
TR Yeherd B I T S el Sl Sl @ I

T T, TAH HT FHHM 1.5 kg €, Tk & et @ § um-g@m
& faoda fsen & 7fd o= @ 1 W & e TIE K1 O
2.5m s! Bl THM o 9% A A TH-W W IS 9 &, 7@
Seh1 Gitmferd a7 & grm?

Tfa o gt 1w & STTER S 89 Rl o 1 wEeR 3d €, @
%] 3o & o o WY W ot foadia feen § ereent <t B A o7
I Tk TH T S GgH o fRAR @el ¢; H9Ed: TR 5N 9

famrT



T TAT T F FEE

13.

14.

15.

16.

17.

18.

SR T T ot Tiaeiier el 81 arm| O forenedt g6 wet wed
F3d g Fedl € T SH o9 faria o seR € S TH-TR H
e T 29 B1 39 doh W e foer ¥ SR s fiR 2 nifaefie
I &l 8l rr?

200 g SSHM HI Tk Bieh! &1 1T 10 m s F T IR & 81 78
T Bih! e ¥ 39 YRR Tl & T 98 5 ms o 97 9 T
yRfYer ANt W aTE diedl #1 gl figs g STRiftd ot gy Bl
&I Tie § 3 Hom gfiad o Ui 1 Uiihed Sifsu)

10 g S9N 1 Teh el et W@ H 150 m s o o § Feleh
T el o Tk § Al © 3R 0.03 s o 9% T Wl @
Tiett ehe! ol fohaHl 3O Tk O ? TTohg! oh Teeh NI el T
T T 9 o IRHATIT T T0ET AL

T a%] fSTHeh1 §90H 1 kg €, 10 m s o a7 ¥ T el @
o Fed g foumeen | W 5 kg $AAM o U el o Tech
T THIA B SHB 915 <A WH-Tre 39 dieft Y@ o fa e
g oF Tecl a1 1% o ohel Wl i TUMT S| 3MUH H S8 8T
ERissfcacuica il eifical

100 kg SHM i Teh a%] 1 o TAH @0 § ¥aid ¢ 6s H
5ms? ¥ 8 ms B Sl €| o o Teel AR &g o Famli shi O
| SH o1 o URAT i UM H S SH o] W AN B
e, fortor R Tge frdlt TemEt W sga did vfd @ werdt g8
#R ¥ FoR €, STEMe 3Sdl G g hiel, ME! o HHA o ISl
T o1 T AR 98 IS W Faden wEn eveR SR v 3w feufa
R faaR w3 €1 o &1 we @ o S o Gom qiadd o
RO R oF HeT UiEdd o URAT i U wgd Sifue 2
(FifF HIS o A | IR &1 O &R o a1 ° YRadq o 0
¥ 9gd aifus €1) a3 wEl fF IRk HR w1 o aga Ak
ol 37d: HR A HIg W Tgd ek o1 Al foreeh RO Hig i
Hid & TE| g 7 T T doh 3d §Y FeT foh HR q Higl Ml
TR YA S oM 3R SHl o Ho § s qftedq genl g e
R o yfafwan 3

TH 10 kg SEM H1 = 80 cm I 398 ¥ Wy W il 34
el | Hel g W W TAMIARG "ol o WM i TUAT
IRehe H TRl 7 e i IR <= ©RO 1 91 10 m s 2 |
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JfaREd 3T

Al.

A3.

A4.

T 9% I MG HT T ¥ 50 gug gRoft e 2

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

(a) RO o aR T 39 F1 Fremd ferrel Hed 27 #0198 Fra
27 9g W 22 W @I 82 A YA 772
(b) 9 oRg R o ot et o R | o frep feptet Tehd &2

1200 kg SHM i %R ] Th FHAA TS W 31 Al THE a7
T YRl <0 T I HR I dF AR g HEHT 9K 0.2 m s
1 RO Icq o St 81 fopae 9/t o WY Y SAfR SR
bl U B1 (A o for qeft =afe oo Uefia ot & @1 SR
¥FRT 3 1)

500 g SFHM o Th 9IS N 50 m s a7 ¥ T shidd W TBR
fhan ST 1 i 5N €IS Il 9gd HH 99T 0.01 s H & Uk
fEan S 81 et o g BUIe W MY T oA h1 IR Hi
T 1200 kg SSTHAM i HHR 90 km/h &1 o7 U Teh T @l
o ofey T W {1 SHHT A7 Al FHfAd T T H HRO

4s ¥ FEHL 18 km/h B ST g1 RO 3 G § qRedq &1
Iere | TH I 9 oh IRHETT T T 9 i




stz 10

™ § A1 9 H BHA A& i (A ok AR

TTacdleh

(Gravitation)
o I &t fohan = =g &l 9= o6 foag i@

T qe o hil A oh ek o ®Y T 37T
e 1 e dan € for fondlt a%g a6t =re

fohanl 3= A foh afc gealt ¥a w1 oTat
3R TR{TT FX Fehell € A1 FM I8 FKHT I

Tfa 1 fEen 9<e o fau s/t it eTavEeR
T Bl TH U <@ ® TR 59 fRdt o
S ¥ fiReEn San €t o gee w i €
fiRdt 21 50 S & for wsft 72 9 & =
IR TR O | SgA geet i ufh
3l 81 51 |l ereenent °, aegetil W, el
T AT T5H T A dTcll hlE 91 79T Bl
MW e 2 39 a2 ! AHA T o
o 31 @ft & fau wh € 9 ST B ™
T ] TEclh Y0l g HEd B

Y AL | TH T HUT qefl TEcalehyul
& gfas 99 & IR § e w3l gy
goal W TTERYUl I o YA oh SAaid
g3l i fd W fa=ar S8 g0 31ema &
o fohell o &1 9R Téh WM ¥ T WH |
e gR uRafda e 21 s o aegen o
e I wdl o IR H ot g9 fomm-famst
F|

10.1 T&CATRETT

B WA © o =gmn geat o1 ey e B
fopelt o ! W&l FI 1 3R Hehrd €, 1 o8
FD HAE o TR TEAdl ¢ 3R B e 1
SR frA orrdt 81 wed € R w9 =g
Ug o A o3 9 @ Th 9 391 W firn 9

MRS &l T Hehdl? o <A fefqal o
TE g o @I 8?7 IR A o
A STeeenst H U & YR H 9 IR
21 3= qeh e fop e1oH1 shen o e forg
R I5T fhE O W 99 | T - i
I gedt 1 3 fiRal a1 21 o1 9% eravd
& gedt g1 SRl el ®1 eifeh g9 o
o <A 1 gedt i 3R fRd gu ==l <@
MU I i TG H GHSH ok foU
fRamham™ 8.11 W IA: fa=amr &

feraraheTa 10.1

YT T Tk ThHET AU 9 Th
T Th B TeeR difem)

aT % T A TR S TR A
TR T o ARy @ e o100 o
fe@mn T 2

far 10.1: TeeR GRT 797@ GRAMT & 7 § FAHER
g o Tf



TR &I Tfa i fgem = <fEw
37 T BfU|
fhe 9 weer st Tifa =kt fewm =1 2fEm)

M H Bled 9 Ued TR THh Ay
=Tl ¥ IR 99 Tfq i @ qe Sl
forg W STH! Tfa 1 e St €1 fEem o
Yed o av-ufedd 91 ®Ro giwfad 2
ST ot o SHROT T8 ©ROT T © 99 S o
! IR 9 H el Wdl ©, o 9o o
F1 AR A 1 T 9 hl ARGk 9 FEd
&1 58 9o i SFUrfd ¥ TR T e Wi
# g w9 ¥ iRl 3 9 2| 9w W
ERIRIER It NI ce It

g U Wyl 3@ )

A B c

3 off 9

FIE T @ S g9 F had Tk &l
fog W faerdt 2, 99 W Tt
Fedrd B 39 o § Wt W@ aBc
T o fag B w9l @ )

qeafl o =Rl SR XA i A AfTehs aa
o HRU 7| AR o geAt o SRl o
o SRl fired aran B 1 AfE e S 9 7 8l
TEHT THYAM T ¥ TR @ 99 W el
@I

g @1 1 ® foF fRan gem 99 geet i
IR oMl Tar @1 1 Y9 off geeh @i
Tt S B2 afE TO 2, df &W geat @i
T I AR fd HW FA TR @ U?
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Tfq o de) W oF ST AR Wa o geat
HT ARIGT FIAT 71 AAfeh fd o @ Fem
o ITER, fhdl ST g et o forw o g
% FAWH o F[CRAMI Bl € [T
(9.4)]1 gealt i 3THe WH ST FHATA 0
21 SEifTT B9 geat i Ua 1 AR A W
&l eEd| Ht deh o1 foedR I S o forw
Fif for geat = &1 IR Ifd = T
|

TOR OR 9ER o, Teft 7e g 1 aftee
F Tl Te HI Wit ek HYoh §H FE Fohd
& T o 9 wel o ofte T 9 foemE 2
ST Al o STUR R e A et fahre
for ohoret gedl & W SR HgAT I STERfa
T *dt, afesw fava o [+t fis -
1 3MehTd w21 TEG3tl o o I SAhH
Egiitaeica i i o BT

10.1.1 T[&ETRUUT T HETAHh

fova 1 T fie Tes o= fis = &
I Y AT HIAT F, S I IS o FHEE
o UG o HIANT T 3ok oid &1 54
& ol % SHANIR el &1 TE g A

el =1 foem arelt W@+ foen § o 2
Mm
F=G

ferg10.2: %=1 3 waHTEm fuel & i Ty
g7 39 b5l H A arent @ H
feom o fRfera glar &

faar



eI =2 T oI
Tofe o Yom & fie
a9 g3t ol for
o fae™ o 9% 9
e erferen Hifersn qen
EEICNICIRE eI T
®Y § S W €19 Th
el ek gfieR o 5=
| Aifeha d Wt & M
o YA 8l 91 1661 H
To1eq T v S o foru 3= sk forst favaferanera
I T T T 1665 H i § @i e
T SR =2 1 T 99 1 g e T T
el Sl & foh 6t o 3ok S el i &1
Fe Hfed g3l 39 Tl 4 =2 i, TSl hl
SHeh! HE H I @ et 9 qef Tocd 9
o e Heiel ol WHTET i @ISt B i Ui
fondT| 0¥ I8 TR EU oh] Hra ek a4
@it foehren| fafyre o =% € for S8 wed
ff sgd ¥ e[ S Tecd o aR H Sd
o, fhq o 3Tk Ted i THEH | STHHd & |

=2 1 Tfd o gutes FRml w1 gfdured
ferdnl S=I9 TehTeT a2 TN o fagial W %
foparm| S==i Eelta g9&ron oF faq @mes
TR T T 1| =LA Tk HeH Torae o
2| 3814 T T Tk 3 M@ h! @IS i
519 ®e (Calculus) F8d 21 THHT STAM
=4 I8 fag s o fau feen fo o
TH T e aTel el oh areY o s
o eI Tiiet o1 SHe/ER 39 YR &1 Bidl € o9
o STt Tul Seaam STk oy W e @l
=2 A 379 T ok 4 o qei Teershy
o Hefeh o 9 Aifdeng fomm o @i

STt | T SdTest w1 T oAtk shifd

STESTH 2T
(1642 - 1727)

TETHIOT

o ®9 H 22 A HiRHd, e, Tefifear
T2 371 °h ANTR hl 3TIH hTal oh H1f Th
T TIfeRTIe HYeiool o €9 § wiHfsa fha

g Uk faf¥rse o © fon 59 9qa o e
FSTd 1 HTIA 21 81 TehT oI AT SHeh!
GoIdl o 9N H IS Hg a1 o1l 3T HRUT
o foF =g 1 fagia 3/ S dol W
et o 31 ifora ¥ SR gfte ot o)
off| 399 I8 Tagid e 9 ufsshd = Tl 3
fagioand 1t ot fopedt o= Smfer fagia
o fau sfe €

T A Hord a1 Tram @
IHM S TIET?

TEl 1 T oh eIE § Hed 9 & gA

Ted &9 Wl 2| Hicted! Y] qeh 3T

eplig e W 3 2 B o e o o

9gd § 2ihe U *X fau 9| Sie™

e 3 T (Sl o UR W A Fom

[cq Tl 3% SR & 199 el S

21 3 oM =9 9o ©:

1. T T8 1 hell Tk SrEigd Bt @
IR gd 79 g & TH WHE W
B © o fom = T o femmen
gl 3@ o o gd ) feafa o
<9I T R

2. g a1 T8 * fHa™ arel @ w6
g9 U THF &% 99 il ©l 39
TR A% A UB T T i H ol THIC
WD T T A T R THT o SR 2l
8T OAB T &%e OCD SR &l

3. T 9 ot 78 #1 3 a T (r) 1 9
39 T8 o I o IRd: TRRAT & T
o o o FHAE! Bl 2l
AU 12/ T2 = TeaTeh|
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Tg S W@yl C

2 o o=l =1 Tfg
1 AT A o & B
ot e &iE A

Tagia g&qa =2t

Y Hen| = 1 8 Fe k@ f& wsl &t
T 1 RO TEARYT 1 98 9 © SN
Td 39 W A Bl T 4 kTR Hh
TR =W 1 STAN T[Ty Fd
qRehe e | TRl geat 1 Ty
o1 S o 1T Sl ST €| Ueh WA deh
T9 YR 8| BH el FR Gehd € T T8l
%1 el g R 21 A7 ehferg foh wefta
M » TA TS HI Fa K1 A -2 T

IRGRAT X BT U8 W TH arel ad,
Focl)z/r

I afehal & TR, T v = 2r/T,
A 17 oc 12/ T?

39 G99 ! 39 GHR i for@n ST Hehar ©
v oc (1/0) x (/7 ik /T2 F&R &
i e o STgeR Th e @

SAd:

V< (1/1

T F o v?/rh A1 FAIfSA & W 8d
Wl Bl €, Foc 1/ 1

A ST M 4 m S8 HE & 3 fie A
A B TH-g W a g W feerm € (Foa 10.
2)| A eifse g fael & 9 eeRyn ad
F B TRy o Gt 7 & STER,
Al fYel o o9 o aTel 9 3ok KAl
o TUHRS & THEAE Bl e,

FocMxm

(10.1)
qen <A el o s N aTell 9o 39k«

&1 g & I o FoRHEIRT ©, e,
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1

F“? (10.2)
GO (10.1) TAM (10.2) ¥ BH U BT
Mxm
o~ (10.3)
Mxm
oSG (10.4)
Sl G Tk SAIfaehar feerish § iR 38 wdfeh
Tecd feeriw #ed
IO FH W, FHRO (10.4) § 9
g
Fxd?=GMxm
Fd’
q G= (10.5)
Mxm

TR (10.5) | 9, T a2 FA9H oh
A Jqefyd & W 84 G o SI A
W BT SN m? kg2 €|

R Hafed (1731-1810) 3 TH GUED
Tl ST SHANT ¥k G T HH A4 Rl G h
IIHH A W 6.673 x 101 N m? kg2 €|

B0 9 B for TRl off < aggeni & o=
AFYU T fIREE B ¥ S ST el
T &3 oo T o e oM o 39 W
o A T AR shifeul et ferifan
o o9 39 9@ w1 YA A TE |

Tz fom W 3@ st @ 3 e )
g gl a&gell W o] el B, =R A

N T St B A B, 9’ 3 St 8
RIRIPET

,“; S
F d % o o AU 8 39 HeH
1 31df ® T Ak d =1 6 7om T e
S, FW[HHBGEITWEWI/

faar



ISTEI0T 10.1 Y2 o1 SoFHM 6 x 10% kg ©
AT EEH T SN 7.4 x 102 kg &
I geel qen =W o =9 w1 gl
3.84 x 10°km € 1 Jedl gRI =Wl W

AW T oA 1 IhAT hIfSd|
(G =6.7% 10" N m?kg?)

geofl ST SHHM, M = 6 x 10%* kg
ISHT R TSHHM, m= 7.4 x 1022 kg

qeaft qen =xH o W= @1 g4,
d = 3.84x 10°km
= 3.84 x 10°% 1000 m
= 3.84x10%m
G = 6.7% 10" N m? kg?

THE (10.4) F, gt g AgHT W
T T S,
F=gMXm

d

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

=2.02 x 10*° N.

3d: Yool g ASHl W T T add
2.02 x 102 N &1

~

. TEEIHYY T FEEF 90 FaEul
2. Yl qur 3Gl gag W i@l fedl
% & 9 T ared JecaRyu ae
&1 GRATT FId FH F G fara)

10.1.2 TECTHYUT o WAtk & o
e
TEIeR YUl 1 T a9 37eh TE qREest
1 ThCAdIgds ATl Hidl © S STHeg T
STl off:
@) B9 g 9 9 T@H el 9;

TETHIOT

(i) geolt o =R SR =LA HI ;
(i) T o IR AR TSI hI TAAG; o
(iv) =SH A FH F HRU SGAR-H|

10.2 Ha T

TH Uad &1 A 9 o faw SET s
foRamRa™ H

ferenTaheTa

o TH TR iUl
o TH IW B AR Hiwy)
9 = e @ R

B0 S ® fob gedt aggent 1 oo @R
MeRfia YAl 21 geal o 39 STRY0 o h
el o1 hed g1 3d: oo oa&qy gedt &l
3R kol 3T ot o HROT ARt €, &H wed
g fF owqu g Tad A © odn R g8
aegel o o H wiE ufiadd e 8?7 f
guE oRgel k1 G i fRen H§ *E ufterdH
&l BTl oifers gedt oF TeRYUT oF HRUT o
o ufmmr & gfterdq el @1 o H i o
e ©ROT 1 S hidl B S off i
a5 gedt w1 AR IRt €, RO e w2
TE @O Yol & el o9 o HRU Bl
ST 39 ©RUT i Yeal o e 9d o
R @1 I e R0 Fed &1 38 g’ ¥
i< T 1 g ok AR T8l § S ol o T,
aﬂhms*zl

T o g fem 9 ed T 2 R e
TEMM Al ©RUT 1 [OFEA 1 HE AT
R 10.2 & TR 1 S9HE m Bl e
Ted § & 9 € TR g w9 9 Rt aega
o Tecld 9 o Ul @Rl ol ® SR 39

10.2

149




g9 e #w € sHfau Tea 9o &
IR F, SoFHE 91 Tec g @0l % TOHhE

o U BT, i

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

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

W&l R M gt H KA © ql d TE 9l
gealt ok o= Wi g R

M TSI Teh a%q geall T 31 SHeh! Hag
& UG B GHER (10.7) B O o, geEt
50 R o SR BT 39 YR Yeal i gae

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

gedt W qof e FE 71 geeht Y e
gl | faged o9 #1 R 9H W e €,
TEfeTT g 1 WM el W foged o9 1 srdet
atfirer Bra @1 SAfershTer oIS o ferw geeht
F TAE W AT TP UM g F T I T
feor o Tehd T fR geet T ) T g
o fau geat & Eg 9 oh SR @
FHHTOT (10. 7) © A foha0 ST Heharl B

10.2.1 &I ©RUT g oF | Rl TReRe

T @R g o AM 1 IRehed & ok
fere &9 WHie0 (10.9) § G, MAMT R HH
T B S,

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

geaft sl 5591, 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?
31d: geall o Tecd @Rl I AH

g=9.8m s?

10.2.2 o oF T[T o1 o U9 |
FEGM St i
Ig greH o fou fe o gt aqe @raet

q I, aSt A B, TR TR ¥ HH )

¥ i, emse s feammarn w1
ferenaheTa 10.3

o HES hi Teh T A1 Th ek Sitoig

o T w fRFA ARG w1 wwel dea 9
T o fen) SfEw, = gl erdt ™
TH WY T 2

o BH 3@ € o i eRdl W wer &
e F5 | W Tud gl TH ag o+
Hferier & HRoT e 21 it g2 st
RGN TR T o HIROT 1Y GfRIe S
%\l ShiTST YT o oncfu‘on?g?*‘rl;rﬁiﬁu
TeeRk W ofH ol Jiaiy | eAfees g
21 38 WA 1 A g9 Hi" o IR H B
e @ g el € € @ @ e qen
Tk T & < 9 A R

B0 WM ® % g Uad o o ©ROT
9T HLA T GHERI (10.9) W, T FN
3MYa foran ST STel I8 @R e SHH
R AR T e suen ef g f wedft
U WiEel a1 3, SE1 A B, Th & R
9 9 iRt =1feul T el & I 4R, 39
foR =1 qfte o forg Tefifern = seeft o e
F1 ¥l g 7R W fafa= swget &t e

faar



Fiifs geelt & ke g &1 7 feer g,
3: ThHTHHE @Rd T o gt g,
T % WM Wg WH | G 79 &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 HHY: YRFTw T Afqq o qen s
a5 g t THT | <elt T

T GHIHON 1 ST W 9Hd, AfE
@RI () A T fem # srerfq wifq &6t feem o
7 &1 8l dl 89 SHh! YAHE vl R (q)
H HOMHE o & Ig Td Hi 90
faqdia o 21

3ISTEIUT 10.2 Th &R fodl &R ¥ fir
F0.5s ¥ oAl T 37 Feet 21 afiehets
4 W & fau g &1 99 10 m s2
NS
() *RA W THII T FR HI A

T B2

(i) 0.5 s o SR TThT 3NEd =1l
B?

(iii) ¥R 9 FR FRa S W 2?2

g

I, t=0.5 s

YR 97, u=0m s

& ©RUT, g = 10 m s

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

= 5ms’!

) Sied =e =Ll

2
=O0Oms'+5ms)/2
=2.5ms™!

(i) T hI T U, 5=t ar
Yo x 10 m s2x (0.5 s) 2
o x10ms?2x0.25s?2

1.25m

HAd:,

() ¥ 9 THAT THI TR oA
=5m s

(i) 0.5 9ehe o INE THH! 9d =
=2.5ms’!

(i) oAl § R I S
=1.25m

IETEAUT 10.3 Th a%] ! Searer fgen o
T 1 AR Sl Al @ 3L T€ 10 m
* SoE ok TgHd ¢ Ul HhifT
() I%g fhae a7 ¥ S %Rl T8 qd
(ii) T R Swuaq fag 9% Wged H

fer ™ T 99|

Bl
Wﬁﬂ'ﬁ{ﬁ,me
Wﬁqaﬂ, v=0ms!
Ww, g=9.8m s?
TE] F T, a=-9.8ms? (FETE)

@) v®* = u2+2as
0 = 1?+2x(-9.8ms?Ix10m
-2 = -2x 9.8x 10 m?s?
u = 196 ms’'
u = l4ms?
@ v = u+tat
0 = 14ms!'-98ms?2xt
t = 1.43s.
HAd:,

@) IR ST u=14 m s dl
) To&m T I t=1.43s
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1. G Yaq § 3779 1 GHE 87
2. o @RU | 39 F GHET 87

10.3 SHATT

T fusdt steag o gr © T fopedt asg =
S STk Sged 1 AWM B € (STHM
9.3)1 ¥ g ff di@n € fF foam eifus
9% 1 SAAM TN, Ia0 B S ITRT
Sgca ol g fRel a5 &1 geIuE 3a &
@dl § W a%] gedt W Bl WgH W e A
TR e Taler ® 2 39 R 9% 1 $99H
feoR TEal & 9o T WH ¥ g TH W T
AT

10.4 |HIX

B WA 8 T gesit goieh g i we fafvea
I G AHT A T R TS IA I& h
AN (m) T Goall oF TEcald 9al o R0l
R () W Fsik 31 fofdht a5 1 9R 98 =
2 fSe® o st &1 2T hiia Bt 2

& 9 ? R

F=mxa (10.13)
A

F=mxg (10.14)

TE] W YAl hT MHRUT da a&] 1 ¥R
e gl W w ¥ e % €1 38 gt
(10.14) § gfeeenfyd & ™

W=mxg (10.15)

Hifer a%] 1 9 TF 9 ¢ 08 I
Jedt Y R SMehTd Bl €, 9K 1 SI A
TE & S 5 A1, rUlq e (V)| IR T
T B S Heatr faen ° e 1 A o g,
zafaT soy afmmr qen faen <A e €l
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B0 WA & o ford U gU wm R g
M feer war ®1 zafey et iRy gu wom
R, IE HT IR TK oh FHHH m o FHTIN
B Bl AAAW oc m | TE) RO € T forelt
XU T ®M W TH 9% o 9X 6l ITh
T I HY oF &Y H IYAN H Hehd B
forelt a%g &1 SEHH Y& WM W, 9% geat
W 7 foret 79 Ug W, Ia € @l & el
T 1 9N STk T R ¥R s € it
g 1 HF wE W AR w7

10.4.1 Torelt o &1 wigWT W 9

B e ® o gedt R Rt ovg 1 9R 9%
T T a8 gedt S@ A%y & el e
TR el 81 TE Wb, =gAT W feREl o
F IR 98 9o € TOH wxH 39 o]
MeRfid T 1 WSH T SoAAME geel @
U T Tl T@ HROT HEAT IS W HH
RTINS Al 2

aH Ay foreh o 1 SFmHE m B a
<EHT T SHHT MR W 1 HH ST =g 6
THAM M€ T THHT AR R

eI YUl BT Feteh | TRIH W, SgHT
R T HT G- BN

M_xm
w. =G ”12

(10.16)

M i SH &g kT geaft W Wwﬁl
Yeal 1 FeAHH M AU THH AR 2

6.37 x 106

5.98 x 10*

7.36 x 10?2 1.74 x 10¢

faar



TR (10.9) 9T (10.15) © TH U =il &,

Mxm
R2 (10.17)

FHRTOT (10.16) T2 (10.17) § EROT 10.1 9
39 HHE W W

W, =G

-G 7.36 x 10 kg x m
(1.74x10°m)’

W, =2.431x10""G x m (10.18a)
T W, =1.474x10"'G X m (10.18b)

THIERIOT (10.18a) Thi THIHIOT (10.18b) § T
3 W EH U Bl ©

W 2.431x10"

m

W, 1.474x10"

e

W 1
m_ 0.165 ~ -
T w 6

(10.19)
G HOASH W AR 1
I F JeA W IR 6

T HT TEH T 9N
= (1/6) x 9T Jeat T AR

ISTEIUT 10.4 T o] 1 S9HM 10 kg 2|
geefl W ggeh1 9R fohaan grm?

g
SSIHIT m =10 kg

& ©R0 g=9.8 m s2

W=mxg
W=10kgx9.8ms2=98N

3q: I&] HT IR 98 N Bl

IETEIT 10.5 Teh & 1 9N Yl hi
Hde W HOY W 10N Tl 2 THeh
IR FSH i a8 W HOT W Toha

B

TETHIOT

TA
T I e
FEHT W TE] H AR

= (1/6) x gl W $HHT IR
3701q,

W, 10
"6 6
=1.67N

31d: FgH 1 Fd8 W & 6 9R 1.67

N B

1. f&dt &g & 599 a9 9% 4 #1
SR 87
2. fordl 9%g &1 9591 W YR geal W

Wﬂnwéww‘m?‘?

10.5 YOS 99T =

F wd o Een TR S Wam o
A @ F g I 82 T kT Ik e
9N T SR 2 9 ot 31fren Bl €, T Haq
o9 R F o e 22 forddt T W W
TR Al S F BT T2 HeA A SR
1 ¥R a5 FA B 82

3T Yl R I SFA o fAw qen 3
et aftereTet & gveF o fau < 7 agg
R T foue f5en § & ot 72 9 (YR
T Ufq Tehish &% W oFH ol o (39)
F UROT ¥ =T HUA WEEed B YOS
q <« 1 31ef gHgH o fou st f=fafea
feafaal W fa=m = :

Tearfa 1 : foreht aifer 91 W o1 & =
OFIAT =ed ® SiEn T ot 10.3 & <wifan &
B I8 % & o fIu A9ehl g A i
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3T 3TS | &M I 39 STawen § o7 fi
o MY (F92 9F) o Gag o &A% W 9
M 8| 98 ol SIS 1 T (J53) o wdaeq
T B1 I oA O T Ak W STdenehd B
AT YT <l %|

fer 10.3: =2 oI & faw SR A &1 e @
< & ceTeq A A &

feafa 2 : s ofYe (S) W W @2
B 81 ook W q ¥ Tl €Y W B o
R afen) o9 <@T fob 3Rt IR W@ H TES
e &l <raan I ereenstt § W W @
aTell &l 379k IR &1 97 2|

T & b © Toh IR Feater fggn o 9=
F1 AR T el 9 2| T8l 9 W B Gag
& leed o @ Bl R 9% 1 Gde
cioed oM a5l %1 JOIS ed T

3o g fofeel W W @ B ? "
ST 3Tk TR T IR, 379k R o kel
o e &%l W o Tl Bl 81 W& 379
o 9 ® o IET o M9k U IHR ok Heh
AP o el &hel W oIl § S TR
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AR U oF & © e 81 39 TN
A afEmr & ol o1 - ewe
- g Bia1 81 Swe feorfa o goig
qAM B Afhd SHeh YWE S-S B
3Gt YUl o1 GHE 39 &5hel W AR &
5@ W fop o o 2l

I R YN T JA1E T U hl 3707 T
B w1 feafa o stfuss 21 9fq Wi aoa
T A ol YOI i <@ Hed @1 39 YhR

LIS
&STh
THIRIT (10.20) H YUNE Tl &A%A ok SI
e Gfaeefyd & W g4 @ 1 SI A5
WIS Bl 81 F8 |G N/m? 91N m?2 2|

SIS =IH UEhel o W H, <€ oh
SI U i U&hel ed &, 59 pa § o
fopan e 2

faf=1 el W WA et JUS oF gere
i T o AU 3T T G&AHS 3B
R foamr =l

IETEIUT 10.6 TH AHE! & T[Eh] HSl W
@1 & Thel ok Tk ol S9HM 5 kg ©
aAql Bﬂaﬁﬁlﬂﬁ40cmx200mx 10 cm

T = (10.20)

40 cm

10 cm

20 cm

(@) (b)

40 cm

faT10.4



&1 el o THS N A W oH o
€ i AT HIfSE, I 39! Frafafea
fometl =) Tde o8 W Wi S 2 (a)
20 cm x 10 cm 9T (b) 40 cm x 20 cm |

THE! oh T[Zoh 1 FIHM = 5 kg
HWWW=40cmXZOcmXIOcm
Tl AAHE! o e H IR U I T
W YOI SRl 2
3701q,
'Q'Uﬁ_“:= F= mxg
= 5kgx9.8m s?
= 49N

Hde bl &AAhdd

. ¢ A [
dls x dlslg

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

FHRIOT (10.20) 9,

49N
9= 5.02m>

= 2450 N m=2.

WW@400mx2OCmm3ﬁaﬁ
g B T @l Sl 7, 98 Ul 1 T
W ggd TS &) 9oig e 2

. N
FIHA = AT x AISE

=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 ST ST 17 <Md

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

TETHIOT

T YFR T 961 5 B &FHA W
g 1 stfush T qul 98 ehe W %A T
T 81 I€ RO ® TR il o fR I
B €, Wk 1 o9 YR Bl © qel 9ol i
Fra =<t Bt B

10.5.1 dXclt W

it go 1 T WA 81 3 HT AN o HR
el Tde T 9 oI @1 36 YN, vl o
ff YR g & qu1 o 59 967 § W@ S @
Ik YR q el W @ o 21 TRt

IREg THHM o 9ol T o oell <d gt
feomstt & fomn =2 9=fd & S =

10.5.2 3&ATAhdl

F 39w TRt dreme § R T SR e
W PO sAhl IWd fmar B2 et
e fret 8 @ gl e @ SR srva
fo % fF 5@ T § W AR, 5 F T
Y oL A €l o8 SAfuss qi ot 82
Ff e G € R o den ©ie @ am
S G5 oF 9 H o T8l gen, ifhd
3t & A BT el a2 Al =l o
w9 H B @A 98 <F @2 37 A gl
T SW A o fau ScoEsdr o SR o
Sl HlARHbn %| ScAldehdl <hl 3:[9;? W
& fau omEw Ut fRaRemd ]

ferareheTa 10.4

o THINESH i Uk @left aqel et Sidet
% g H TH AgES TR Y &% W
STl 30 TF U E R/ St | fan)
3 < TR siae et @

o T/ HI UM H YehfalUl MY HW I
HR TH YR TEYH FW 21 T IR
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3ifyen = Hehe ST I Shiferal 3T
70 IR efeen TeWE | ueher | hies
Iud w4 T @ 7 fom g s
W W 1 G F wh g @ 2l
SY-SF didel 1 U H Heheld S €,
M §R SW 1 3TR TR T 96 gl
ST ® S ek fo ga o B gl @)

q =& =
o IF dAd Hl DG INT T ITART
Tde W a9E 3l B

o YAl HT TEABY qA T SIqA W
FrEE 22 9% TE ? A §idd 8ig 31 W
T T A A T e
T g T P

geal 1 TEETHYY o diqel R e hi
fegn o N1 B 3ok I Sidel He i feEn
o flg=rdt B1 olfeh I Sidel T S 1 AR’
a0 Ol @1 3: Widdl SW ! fewm o
Yehell ST ¥1 9 U¢ goh € foh o 1 9N
Yea o Tl §el oF Se §1 ST aae
alE St © @l didel W O §R o el
IR HI @0 o 9 T@F 9 @ i 2
T Bled W 78 W I3 2

FAd Sl T TWE AT @A ok o,
% ZN Adel W HR HT AR WH el o hl
qqfad w1 9= 38 A & fen § @
e Teh el el ol oY Ui femam <
bl B T8 I HH Y HH SR i 3R @H
I I qAT A oh 9RO 3TaX oh aeR
g1 =nfeu)

A W AHT G SR FHT AR H arel
T IAE 9 hEeldl g1 ordd § fend
WA § gaM W, 9 F%gell W T Saalad
O N B1 AT Sl 1 YA qe oh
TTed W AR 2
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10.5.3 Ut @i g W @A W T
A A gedr W=l 82
T YT HT IW U HE oh fau ey

o~

fFrefafea feareram #1X

ferenTaheTa

o I 9§ 90 T SR Sl

o TH AR Bl B AT S W TE BT
Hdg W @)

o 3@y o B R?

FIc T Sl T HiAd T A arel gest
1 e ol 30 A Wi AR Wi 2
T Shiel T Scdte ol ol & S 36 S
1 fEen § ¥eherdl 81 AR il W A= Wi
R T el 9, Shidd W YT R <Y 7T
S 9 ¥ A Tl AT 98 g9 W
g (o 10.5)|

—

v

10.5

A

fara 10.5: 71 &1 a8 W @7 T ¢l I HidT g9
STt & aer wieh akar @

ferenTaheTa

o UHr H WY SR Sfifeul
o TH HiA AU GAM SHAH HI Th Hieh

10.6

H1 gHe ifem)
e TR UM &I Ude W I@u)
« 3f@y w0 e el



hich Ol © STelfeh shict gd Sl €1 W&
IToh Tl H 3 o RO Bl gl TR
1l KT e, SHeh Tehich AT o SoqHM
%! FEd &l Hieh 1 T T o T 9
+9 Bl 3@ 7 B R wich W Ul @
IAe &, hieh oh I & e ¢ sEiferg
Ig R € (fa 10.5)1

e i idd T S YT o S d
afirer 21 @1 o1 @ f @R & wie W
T T ST o ol ol dhicl & TR 9
FH T| THifT 7% g9 S 2

T YRR §9 o I @ HE A hl
TEL 59 W A Fl 5 H T g Afu
e 1 U 59 H gd Sl &

1. T qacil a9r a9qd SRl 9 a7 &
&1 TETIaT @ TheT ST F ST IS
giar &, #i?

2. SccaHal § T F GHT &7

3. UMl & T8 W 3@ W &5 a&g F
axdl a1 gadt 87

10.6 STRHISST Rl ToegTa

feraTeheTa 10.7

o W TR 1 THE AT 3R W HUFRR
TN A1 WS HI S o TH R T i)

o o A S Bl THE HT T2 I ASHEY
s fom fo 10.6(a) ® fe@mn @ 21

e TR % UR & FHRU WS Hl SR i
i ® gfg O FAFRKR g w1 STk
qre Hifsu

o 319 YR I Uk 9o B W U H o g
gdizy s & fo= 10.6(b) & fe@mn
T R

o U FIST for S HT AE H A gern
1 T § o gRede g 2

TETHIOT

(b)

fe17 10.6: (a) 9T 7 @2 Yok & IHe & R &
FHRUT TGS 1 SR H FGR HT F&07 FHifoQ)
(b) TeeR &1 AT § gaiH W SR & FOR
o FH o S &

T I foh S E weer w -+ ue
¥ 99 A W E, S w weE W A gl ok
el | oft S et #1 qenfu, S wer
T H gl e g9 I © A ST 9% HI
aRadd &1 f@re a1 S’ o YER a1 gel &
aq H @ ey o frehy e €2

B9 SMd B foF e &1 et i oo o
qREds a1 el oF 9Iedi® H gig, TR & ¥R
o ST it &1 FAfh TR i ar o gaH
W e gl § w3 Sl @, gEeht e @
& TR | FW =t o § *E 5a @ 2
SHch TRUMHEEY, &€ i SR T oM dTal
T 99 Y B W € SR THifw g i
gfg o ot % en St @1 S TR wee &
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== B S YR §, TN SW w3
R A T8 9, Sedle el el Bl

fordl o] W oM ol IeAed dd
oftror fera etar 22 o fRd weh @ e
& o @ qeft el o 9uE g 27
et XU U e H, gt IEqU THE Scre
T B TS HIA €7 T UEA H IW
anfRHEr o fagid g urw e ¢, Toreen!
= TR § oo foran Sl =

S fordl a%g &1 fRdt w®a ¥ qui @
AfIer €9 F AT ST € A 98 FW T
feon o Weh o1 1 SFAWE B © S A% g
BT T el oF 9 o Sel Bial &

R 379 T T HT Fehdl ¢ Toh Shamheny
10.7 § 2R & UM H qU TE T o 9]
ol o TER H SR wHr A A g2 eft?

e T ek SefT
g 3= TF fagia =1 @
1 Sl 3= o W 9 o
21 78 fagia 3= o8 du
o 9% @ren foh @M o 24

HHFFAS o s W qe el ae
T Bl d FEH! W PRHT (Eureka) -
k1 Tereed g Wi, foreesr oref € “89
7 ferm 21"

Y A 1 ST 3= T o e |
STYIRT U M FT IEA1 Sl HOA o faQ
ToRam

Ieh ARt den sfafa § e g
FE A 3% UG B T e,
den afea SR f o fawa o Sk A A
ek ST 1 JHA T o foeg Sk | a8
TR i
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i & fagia & sgd 9 T q9an €|
IE TOAHl q Tgfeal o fesied a e o
HTH AT | TUE, S g o TRt T A
MGl T SiE o fTT Wge B9 © qen
BEGHISR, S 5ai o T AU oh folt wge
T €, 3 fagia W emenfa €

1. T Joil (weighing machine) T 3719
T FoFHA 42 kg T A &1
AT F7HF 42 kg § 3ifee & 1
FHH?

2. 39S GG TH T HT G dd ThH
e #t o8 &1 goll W "9 W g
100 kg 5574 <91d &1 areafassar §
TH-TR d R &1 T AT T Ghd
g o BiT-a1 4Rt & 3k #=4?

10.7 MU =Fea?

M Sd 2 o fordt a5 1 s, SHek Wi
Ushih ST o SoAWH i Fed &1 T
A feratom afd =1 et ® (ke meo) | fafdme
uRferfaa & freht ugrel &1 T g3 UM
Tl §1 ot fRdl usred w1 S ST TH
el o g €1 T fam-fae ugef &
fau f=-fo= =i 21 Seew o faw, 9n
%1 ST 19300 kg m® @ Sdfh Ul h
1000 kg m* €| fordt Tarel oF T &1 ¥,
39 TS W Yl H1 SAd § e
Tl 2

94 forelt 9=l oF e Sl 9 o A
# g W e H glaurse el 2l
frdl agred 1 eufaeR B@ 39 uRred @i
e 9 T o T T ST §1 SFiq

faar



e Wzﬁﬁxﬁ g1l w1 T el

AT T <<t T AR S = 10.8
I smifess e wAE R @ T .
AU T, 3Tq: THHT hIZ HHF &l | mea:m%

= HT A =
HEY @1 STUfIF T x T T T
=10.8 x 10° kg m=.

ISTEIUT 10.7 AT HT AR WS 10.8
1 9 T S 10° kg m B1 SI A
o Sl T S A B

ey o oM o oTER fl 1 fuel o o9 v 3@
39 I oF XAAMI o [UFTE oh HHIANT q 39k i @i g4
% o & FchOa g 81 T8 Fem g fief | ony e @
e o fava d w&l off &l 39 yR & 99«1 getw fem
FEd T

TRl Teh &fivl 9t € W& o T 5gd eifush geaam ot fis
Heg 7 Bl

T el eal el W ST 98+ W A eidl Sl 81 T€ YA qel
o fafa= Tt W ot gfafda iar 8 @R 5@t 7 et 9 fayed
T 1 AN T S g

et a5 1 WX, 9% 9o @ e gedl 3@ ol AR eMehfid
H T

el a5 1 YR, MM qA THed @01 o UHHS oh aUeR
g R

fopelt o o1 9R To=-fo=t Tl W fa=-fa=t &1 ok 2, fohg
g TR T B

ot oqd fopet T W gIH W IeATS oA HT SI9 B B
58 59 o a%getl * g S € SUh Y ¥ FH T i
TEE 59 HI TaE R Redl 71 A 7% 1 T, AT TH oI 5o
T afyd € @ A %9 | gI S 2

TETHIOT 159
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TEH

10.

11.

12.

afg < a&g ok o HI U HI N HR A AW A 3T i
TR YUl el fhd YhR SR ?

i a%gsll W TH Arel [ 9a1 IToh M o G
B €1 R U Wi o Bolh! oRg o gehmeot duft @ A e
firet?

gedl q1 3! Tag W W fhdl 1 kg T a%] o o4 Tl d o
1 IRHATOT 1 B2 (et BT SHM 6 X 10% kg € T gealt i
5591 6.4 X 10°m ©)|

Jedl gl WA Uh-TER Hl e a1 W TR{Iq Hd &1
gea TS o =EHT i SR S © 9 o9, 39 9 9 owd
AT el i SHA FLdl € 91 & A1 B 2 A1 e 22 TRy
Fi?

IfE <gAT geelt shi TRl a1 €, a1 gea =gAr 1 3R Tl
Tt Hr?

T FEgeN o &¥ oM aTel e NUl gd T I B, AR

(i) Th %] 1 TFAHE IAAT HT T sme?

(i) SEG3T o <= T U AT 1@l 9 A Y T w2

(iif) T SEGRT o FeAUM IAH Y I SE?

Tech YUl o WiEeh 0 & I Hed €7

o 9dq bl 0T /-1 82

geot o fohrdt o o Wi e o HI TH T FHe?

T AR A T Toh 73 o =29 W Yol N FS T GH1 T
21 9 3@ | ! fayad g9 W o 5 1 a1 1 9 SEeh e
G} gU 9 oF R ¥ Hqw= o2 AR R/, @ =2 (Faha: ydl
W g 1 A Toaed o i e st 21)

Tk FETS i T2, S YhR &1 Il TS X IE T 75 9
ofielt s fimet 272

FIEHT 1 Hdg W e d, geal &l Hdg W e o i
3TUET 1/6 T[T B1 T 10 kg 1 o sh1 AT T G gealt T =2
H AR = B2




13.

14.

15.

16.

17.

18.

19.
20.

21.

22.

T 7] AR Ko § W & AR 49 m/s o AT § Tl Sl
21 aferer Hifsw

(i) eAferham SuE SRl q% T 1T wgEdt 2

(i) geet ) FdE W A9 oiied ¥ foran = a w9a

19.6 m S T HHR 1 =S § Th ek Bigl Sl 21 geal
Tgad ¥ Uge 3T 3ifaH S T il

HE TR FEArR Ko § FW T 340 m/s o IRFH a1 |
TheR! T €l g = 10 m/s? oid ET UH hT FeIdl H el gRI gt
A S A1 HITW| I TR qen Jeer gR =l T e
g fohat grft?

gedt den gd & o TR I w1 IRe wifew & 2,
geat 1 A = 6 X 1024 kg A1 ¥4 1 THHAM = 2 X 10% kgl
Sl % s 3f|d T 1.5 X 10" m ©|

I W 100 m S frdl HHR &1 = 9 fiwmn ™ e sE
T HE A TR 25 m/s o o F FeAter fon o W #1 IR
el TRl UReheld HITST fF <1 9ok e 3 el el
TR TS °§ SR HT AR Hehl T8 Th 1S 6 s LA Hoh Il
o U e A B A Hifeg

(a) 78 T o1 ¥ SR HHl TE;

(b) % BN Wge TS SAfHRAH Ters; qel

(c) 4 s T¥aq Tig w1 feerfql

foret 5o o g T o W Iccted ot fhm faen o %l s 22
It o Hi fordll wfies o Teoh &1 Bigd W I8 Il i Fag
W 3 S 22

50 g o ferdl werel &1 ST 20 cm® @1 A€ UHT T HAC
1gcm‘3%3f,ﬂllm9jai"'ﬂ'€l'[@ﬂ?

500 g oF Teh WELEE Yohe 1 SA¥aH 350 cm® €1 Yohe 1 g cm™
T ATt T H R A1 gem? 39 Uehe gRy faenfua uet o

AN TohaT BRM?
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st 11

o o o™l ¥ 89 axgsll &1 7fd o

& qAT St

(Work and Energy)

F o T forg =i &1 sTevaehar gt =272

UM T o AIehI, T BT HROT T TEcThyY]
& dR § == H gF B wE TE A
YN & S TH 3 Wiehfdaeh SISt
O qAT 3! AN HH § TRl Sl
21 Sl o v 1 w1 9 fehe Hay g1 39
T | TH T STAURONST o aR H AT
F|

qeft Tefiel ol A 1 STEvaeshdal gidl
21 Sifad = o forw gl *i 3 gorsd
fafafual &t Tedt €1 3 widferteEt
(fsrarramd) 1 9 Sa YA Hed Bl g
gehHl o fTq Sl Wi 9 9T el 81 5

3 fmamepemdl; € - @M, TH, Wed,

FS IOl I YA qA ST i SIS
F Bt €2 weldl dur WA el Sel
AETIHAT F Bt 22

11.1

14 o1 27 89 0 < Siem o g w0 o
T I8 T TAN H © AR 59 w9 H 8H
= fagm o ST * 2, 3T AR 71 W

T I TR HIH o6 A0 AT FB I
R fa=r =

1111 BN HM HIA o SEONE FO
3Tferes ‘et T !

fore, |ied, e, e de Efwe =em
& fau oft 9 ool 1 sTeavdsd sidl 2
hfca feramenamdl o 1firs et i sTavaehan
B 2

Siq ot ferameherdl W =R Td B SSR
o foTT 9 3 A g Fhd &1 S oS Tl
2, oo ISl W W ANl qEdal §, wieH
QST 1 Ed o fou g o @S
qedl 81 $Heh 3ifafied o Siqel 1 en
TH, ME Wiwd A1 WA A ok fT ST |
o 21 9t ferarerardl & faw st ot
SEYTHAT Bt 2

TRl o6 R H difaq) 37 " & g
T2 fSehT ST 39 % Bl 3= S

FHEC T HI TR H ET 7| T8 AT o
gd-91 TU SAdld Ll &1 98 J&ieh Il €,
o Tt ®, o T 1 gorafierd s
?, WU Wl DI W €, wmene
Sufterg @t €, e firsll o Ty weemet W
foem-famel &t © den wEm w21
ool W 98 Sgd-dl Sell o9 w2
ik i 1 e B T e A Rt i
afz g9 wE F oRAfTE IR % AR
3@ q@ 3@ ‘HSR wM' H agd oS ‘HE
aftAferd 21

3T T 984 98! I i Heha o fag
FHR IRFT F W/ T TF AT A0 TR
JIH o dTaSR 9g el fgardil $Td guiaan




o ok | qIY, M =M R HE HHE
T fem e wgm o *E foramm ==&
el

3 T fR W T 9 9 Wl FD
fie & fau fom feel-gat @2 wd € e
o W4 €1 SN wArE feRen € denm eroH
Tgd-Gl Sell o &1 T F1 3T a9 W FD
% ® ®© €2 79 fomm o 59 yor ‘e’
v 1 o1ef e ® 39 w9 ¥, 39 feufa o
w TE R T R

Tehfeh T9A1 ol 3@ o foe, emq wifgat
R TIgHF TIRG i S Aol | g 9
gl o TH 9 Ug W Wt WG Whd B
Afer IReT o SER 39 fepamhemdt o
agd-a1 & fafea 2

3o <fen Sfem o, gm feredt oft envREe
IRk a1 AHfes 9ism &1 %@ g9 2
59 fhaham; S8 - 95 o dor, fos o
e &, TRl oA @ e, fee
TS (Cinema) &l 3@, fordlt TARE o
qftgfad g1 &1 wA-FW ®wE & FuEm
STl T e © ae 39 o W fAeik ©
o &9 3¥ o g e € faam o e
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AT 3
4. (a)
(b)
(c)
(d)
(e)
5. (a)
(b)

(c)
(d
6. (a)
(b)
(c)
(d
(e)
7. (a)
(b)
(c)
8. (a
(b)

(c)
9. (a)
(b)

MgCl,
CaO
Cu(NO,),
AICl,
CaCoO,

N~ [N
SheRTEH, HlAlsIH

BIESISH, SHA

qifeay, TR, Hie- aul SATFHreH

rofyrm, oWt qer SRS
26 g

256 g

124 g

36.5¢g

63 g

14 g

108 g

1260 g

0.375 HidA
1.11 9

0.5 Al

32¢g
9.0¢g

10. 3.76 x 102 377
11. 6.022 x 102 3T

T 4

10. 80.006

11, $X=90% ., $x=10%
12. 9ISl = 1, T &1 T Em 2
13. SHM 9&AT: X =12, Y=14, IHI gAeefe 2l



(@ F (b) F () T d F
@ v (b) x (c) x (d x
(@) x (b) x © v (@ x
(@) x (b) v (c) x (@ x
(@) x (b) x (c) x @ v

T 8
1. (a) T =2200 m; faeemdd = 200 m.
2. (a) WA =Tel = 3AEd M=2.00ms |

b) Ed T =1.90m s 3Gd IM=0.952m s’
3 9d T =24 kmh'’

3.
T I TS Eﬁ =96 m
7. dM=20ms ; THT=2s
10. T =3.07kms
T 9
4. c
5. 2m s? 14000 N
6. -4N
7. (a) 35000 N
(b) 1.944 m s?
8. 2550 N el i i o fauwda fem #I
9. d
10. 200 N
11. Oms!
13. 3kgms!
14. 2.25m; 50 N
15. 10kgms'; 10kgms'; 5/3 m s
16. 500 kg m s!; 800 kg m s'; 50 N
18. 40kgm s
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A2. 240N
A3. 2500 N
A4. 5ms? 2400 kg m s'; 6000 N

I 10

3. 98N

12. el W WK 98 N 1 =gH W YR 16.3 N &1

13.  Sifrehad SEE 122.5 m 941 el THI 10 s @

14. faq 97 =19.6 m s |

15. AHdH H9E = 80 m, 7 foRMHA = 0, el T T T U = 160 m |

16. TEETHYT T = 3.56 x 1022 N |

17. 4 s 9991, <l § 80 m =

18. URfYH 91 =29.4m s, F9E =44.1m, 4 s TAM 71 TR ¥ 4.9 m W R e a1 9k 9
39.2 m T W A

21. U TF S

22. Uohe gd wm feenfua I 1 SHM 350 g BN

TSI 11
2. A
4. 2104J
5. A
9. 9x10%J
10. 2000 J, 1000 J
1. =

14. 15kwh (‘gfe")

17. 208333.3J

18. () YA
HCEIRED
(iii) SROTCHR
20. 20 kWh
qIT 12
7. 17.2m, 0.0172 m
8. 18.55
9. 6000
13. 11.47s

14. 22600 Hz
20. 1450 m s!
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qTR 9T Yeh JTeETde T

<
Aafud Random
ARt Reagent
AfYRTH Reactant
Afwyted Postulates
AfeeioTeR Characteristic
A Recommendations
= Crossover
A Indivisible
SIYHI[h Sub-atomic
SIEEIN| Indestructible
AT Inert
3Teeh Octet
7] Molecule
3135@7[ Applications
31T THUT & A Hypo osmotic
pressure solution
aifd R qE = Hyper osmotic
pressure solution
AT STA Fresh Water
AR SfeAh] Endoplasmic
Reticulum (ER)
Afee Bone
aRfEa ueft Unstriated muscle
FHHATY! Cold-blooded
CRC| Slimy
SREIE Non-uniform
sifehg-aa Centripetal-force
AR Compute
Afehan Maximum

i
aFfeRal
e
SRERS

AR
AaHA

At
HHTHE

ST Hh

SIS CINCAR R GG

SARA
31

S L3IN)

EEH
A
Afer =Tt
aAfew
FAfageHt w1
A i
STITHT i1
ST fawre
aAfq &ftaa
Al
AfTER
HAYIRTT
SR
ATETH
ATEA

3Tfshd ot

Downward

Agent

Longitudinal
Transverse
Reverberation
Infrasonic
Receiving
Non-infectious
Abiotic Component

Genetically
Modified

Adaptability
Inexhaustible
Latitude

Tumour
Immiscible

Bone conducting
Scalars

Hyperfine level
Non-uniform motion
Angle of depression
Meiosis
Superheated
Super saturated
diarrhoea
Sanctuaries
Metalloid
Decomposers
Decomposition

Crude oil



STHAOT (3THhHH )
T

TS H

Ul oA

31aey

S PIREE]
a9

SHEdd 4R ‘\LUIIOOI')

ST
atfoerek TIfd
AMCIET
TUfeTeh S
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Erosion
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Zone of saturation
Saturated solution
Daughter cells
Balance of equation
Mesophyte
Sliding friction
Harmonic
Vectors
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Homogeneous
Isotopes
Mitosis
Pulse
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Microscope
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Phylum
Autotroph
Symbiotic
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Warm blooded
Sweat
Mammalia
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