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o fe@man T 2l

Tt fafis o fes =i gar |

Teol RS o gan wA 3, 380 H S«
AR Ao o =ik o IHS W T
forea =t ooy falis o o) fafis &
fres &t nfasfterar oM & o fag
3E W AE el o <

o9 frea &1 faRs d s gdifeq
EZsRCcaRCa NN ECTY

|-
L

= e,

fax 1.4
e e < ? forg fearfa o fe smar
H 318X =l TA?
ST YOI W STUH A STIAM T2
g <@ o Sl wd ol i gor | i
EQl F‘:ﬁ%}ﬁﬂ (compression) T AT gt
21 R W H @M a9 § ST st S

5
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aTetl Seltehd Yeiferad 19 (LPG) A1 el
4 feu S o A fafaet o wdifed
19 Bidl 81 3TSiehel a8l § SeF & ®9 ¥

e sraeen | Ul W) ia ST SR
e el Bl 1 39 AFEtHa i o SR
I HU ATY | T §dq HI SR H THAA

Tdifed wrepfaeh 19 (CNG) &1 SUAM Bl
&1 giteaar w1t eifush B9 % FHRl 79
AR 3T hl Weh hH 3T aTel faferst
o Hdifed foran s Wehal ® WS 9T 9 TH
T W TR M e ST S Hehal @)

SR ATk % g et T 9 o @
¥ yawr fFT & 50 99 Thd € fF R weREn
S @1 22 A Y BH qeh e Tgudl €2 WM i
T o Ul o W el W € eIk wW@iE W
el BH deh Tgd W €1 I8 T o 0T 3R
Qo 1 Ghd 1 Tk gL TH WA KT TEH
TAR UG I D & & § Ugd Sl €, STl
T 319 T 5al oF fowor 9 {1 Ul ki a
T IR ercafuss o TFl & RO TG
=1 T H faeRor sgd digar 9 e @l

Coo o (@
Syt o -
o‘;ooooooogo _ o Q’
o © o e

o, o:_,o 4».\\?/ @‘é
o o

fas 1.5: a, b T c 93T &1 I Saeemsy & wo
&7 FiSTIeg SEfd o 81 i sraeren
4 Ul ®t ufd B @ o Gl & SR
39%T ol 1 S Gl Bl

‘ ] o
.

S 1 SR T G KO gRI U TR &9 W
o &1 o HRU Y T gE Tl 2

\ J 1. 74 99 & 5599 9fd sl ST
" (ST = SH/3TT)
984 gU T & HY H fr=ferad &t
At - arg, faaat &1 yai,
e, Sct, Wik, ¥ 3R el
2. (a) 9T @ fafy= sraeensit o ot
¥ g4 gt R Bl GRUEG
HIfTgl
(b) TEIIEd R U ST - FEl,
i, werd, 49 d 9 B
T, STMBHR, Tt SHoff TF T
3. HRU Fad -
(a) 9 T e 39 /T Bl W At
g, foad 5@ w@d &
(b) G Fd7 HT TRl W FarE Srerdl
gl
© S T 29 39 FEed! Bl
(d) & 9 89 TGt 9 39 &Y
% Zoe H &1y werd @ forg &4
F02 I 34 BT TSI
4. GEITEI 319 YT T 37987 59 T
e %A Blal &1 il 39T 9% &
IHe & 5T § ¥ gY I@1 B/ g
T, T Al gl 87

1.4 o1 el Ul YT +i 95d
q&ar 22

3197 Y8707 § BH S 2 T Stal geref st oA

srerEstl o ® Gohdl 72

fagr
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e TE, U WA, T

o T, 59 SorEr|

T 9Se oh A UEY o 3T
BT 22 3Taen & fierdd 9 ugred o Ul W
I Y9G TSl 82 F1 BH 3T YA ol St
T&l @ =nfeu?

14.1 A9 9fEdq &1 9919

ERIEXK] 1.12
o TH AR H 150 UH T HI IThSl o TS
o 1.6 o STTIR 3T AN | T
oTHTHIEY 1 30 YHR AT 3 foh emiHIeR

1 god T hl T @ B
o it 39 R R H T HE FE R
o T& 9% fUsed o, d@ auHE AR 9
« @ gyl 9w i@ o uRafdd 8 s,
[ qHH Al H]
3 9 59 3@ § gH darel ufeda |
J&T0T 1 A
© 379 oY § Tk hid H! B STl 3N fee
T H, 9F T A S T |
ST hi WY W SR ToR W@ ©, 5a
e T Afysat Sietarsy 7 99 S|
Sl o gel oferEen § e sfereen ®
IRed § YeToT &l A H

3 o AMYHM il FgM W SHeh Ul hi
eSSt &g St @1 fast St o gfg g9
o RN U7 3Afeeh a5 W YA B A L
SO o g 9Sd hi T8 el kUMl o &Y oh
RN el <kl TR HL Il T TH HRU K0T
A FId T &l Biedht Al @as st
T R A | TH T T o €, 5

/Z

()

a3 1.6: (2) T% FT 5T F5017 BT I, (b) 57T G

SToTary H STt 1 QiR

<JAdH dYHT 9L 3™ fqereTen ECECE RS NI %,

98 TUH] TATIH el 2|

STHYY a1 o AHed i |9 2

f&el 39 1 eI 39k FUI oh §i9 o

T 1 oMl 273.15 K* 21 oM o

o fueeret g9 o ufEafda 8 s 71 5

R AT 39 9 9 375 H Redy sl T

“AE ; TIHM T SFRI (SI) T Hfea (K) 7, 0 C =273.15 K &1 ¢1 Gfaen & fou 70 <emerd o1 quiiss s

0°C = 273 K & WA §| AI9HM 1 WY shfead 9 Afeqs@ § ager o fou f&U gu aq9@ 9 273 Sl =18y 3k

Ufegaq ¥ e ¥ skem o fou U gu aqwm o 273 wie 341 =iy

AR 3M9-9r9 & ugref
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9 wed ¢ et 3 F TR #1 ufwaE |

AHE GHE wdl ©, W § S Seil sl

It 32

TeH o AN i WiHA oF R 3T
M fean g % Terie | wgeH & R,
9 o Yl 9% e T8 S, droee T2
SeAdl 1 S I ST Y] HTH o d69S
off Tor € a1 B1 wll o YRR STeRTr
I hl SRAYd Floh UK hl TRl
T B 3 T HT STAN B Sl i
aaH o fom fedt @ #1 gfs 3w
S el ) 9% ST Y odl §, I8
Al S @ for g Wt o oft v wmft o
TN w2, 9 @ T wed 21 T8 T
%1 AT Tt g2 @ T TEHSHAT 9 W 1
kg 3 i 3Gk oMl W §d H a8eH oh
feru foiat ot Ssil b1 STEvashdl Bl 7,
SH HEH i TgW SO Hhed 8, 31 0°C
(273 K) W S ok HU I Holl 3 A9qE
W % o RNl ST W AT el 2

S B9 Sl H S Sl 29§, @
ity oSt 9 T % B U = JoEe
T TEEHT HUN A St it 31 St © foR 9
TWER YU §eT bl AIgeht a8l Sd 2l
TE A9 W Ed T | Sge ¥F 8 S 2l
e @ W g8 dAH e W g
SO Al €, S Ul FFeFls wEd @l
Tl THE 07 €1 g9 o Feft Hol ol gt
Sl et =t ® fop of a9 | o'l S €

ST oh feT I 99HE 373 K (100 °C =
273 + 100 = 373 K)
T 39 ATSHIRIOT i T ST ol TR

L Ghd 27 39 SH 9@ IRHfE wifeg, Si9
g WM S W SO i gRefia fwen
21 373 K (100 °C) dT9HM W A9 31efd arsy

8

o HUT H I A9HE W UET ok Ul i
1ven rfueh Sell Bidt 81 UHn g9ferT §, it
AT o6 HUN o ATSHRIOT i T AT o &9
o effafte o rEeifid T e B

E2] £
3 aTawen _’4_ 59 ST _’4_ e st

3Td: EH I e Tohd © foh ATTHM I=eTehy
B9 U I TH STETel © qH{ ofeen H
I Fhd Sl

T Han foh T e W usred & sTeen
5 St 21 T BH R A 39 W 59 9IR 5o
Y T o1 9@ B AfRT oo 1@ g ®, S
%a TRl ¥ UREfda gu foer, 39 ofawen 9
Y T W SR e 3| H §'d 9 2

ERIEASIE 1.13

oleT | R o 3R 3 i heeh < T
el (China dish) ® =1 3

Teh H1T hl 3¢ Hieh §H W o SR
W 3

TH Y o Th T8 W % 61 Th hel
@ ¥, S fe 1.7 § st e R
e HR-o T WY R e 9 2w

w2 & THSI

3

e S @ g En

ElEiCE]
5 3 T FR
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ISR foramera ¥ o9 T f=pd
T TFd ©2

5d sTeeen | uRafad gu o 3 stewen
Y e g H age i UiHA il SHeau
FEd & 3 T § @Y 39 o7 1 gferan =1
e wed €

142 SE-UREd ohl U9

B0 WA € T oew &l o o & g0 A
AT BH oF HRUT g&1el i fafa= stawenst
T S g 21 forelt Taferer o it 19 W <@
T TF gUied i T 91 8?2 1 39k
U o off= w1 U FA B SCH? R 3R]
o € fh <@ S A Sed @ ugied &
sraeen 4 gEda Bl Hehdl 272

e

e ;‘a /
VoA //ﬁm

ferT 1.8: 319 9611 W Ta1ef 3 HUN HI GHIT
ST A Bl

TE o ST IR aIHH e § 19 59 o
I Tehell T

N A I co, o SR H G 2?2 W
=4 I R Gfed fohan S 21 S aeHeed
Te 1 A9 1 CHNER R (atm)* 81, A 39
co, 5 3Taen | o o die g o ufafda

B ST 81 T2 0T § o S e SRsiEe
Eal e D (dry ice) Fed 2l
T W& U B9 % Thd 8 for usred &l

7 '\

aﬁv—>ﬁu

ﬁ@ﬂm

farT 1.9; a1 sraeensyt 4 ggref &1 STauEgraior

@ . [F=Efafad aaar st afeqaq g 55|
a. 300K b. 573K.
\ 2 fefafas amam w® 5o #t difes
Sy F7 BN
a. 250 °C b. 100°C?
3. fodt 4t ugref &1 sraeer yRadd &
SR arTE R I war 87
4. TrgEEAT Gl F 59 F IREdT B
& fau &g fafy gemsw

1.5 STSH{ERIUT

Teref Y STaEe 9Ee o TelU 1 Hed oAl
<1 A1 < LA STEYIE €2 N AU feh
S 9 g T HIE ISR T TR B
S fomT s9eMie W g T F1 HE 59
aToT el § g Sl B ST ol Gell B
3 W g - oy | yiafdd g S 2

* QEHIGRR (atm) TG <16 o W9 o1 |5 €| <19 %1 SI W5 Ihel (Pa) 1 1 atm = 1.01 x 10° Pal SRHSA § o1 &1
TE FIgHEHd S HeEeldl 81 TR %1 Gae W aigHSed <6 U UHOHRER g6l 8 R 38 gH <1 el S 2

AR 3MH-UTA & uere

Reprint 2025-26



et g Y@ W &1 37 I ST § e
T T G2

& W d ® for ugred o o e wifaefie
B & R weft Tha 71E) w fAfvea douE
W 9, g9 1 3@ o Hoi | fafq= qnn o
Tfast St gidl 81 Saf o Gde W feerd woif ok
& M H Ta A St B @ R 9 W
U o SHUT Tt H o &1 I ¢ | TR
q FH qUEE W §9 o a9 § ulafda gq
1 TH UiHAT 1 ORI HEd B

1.5.1 AT &l gafad @ 9
HTH

TF foramehald o T1e9H 9 39 §Eed
ERICISE 1.14

TH WETell § 5 mL S o 3R =9
faest & 1@ 9 W@ F A" W@ <
ettt =+ figt # @t ¥ 5 mL
T W@ 39 fagat o U A ue &
T W@ 3

geft =+ g &1 =t § 5 mL S|
T@H 3 31T HeTl hi fhdl et o
3T W I

FR H AU A H|

T gt Rfufeai o arodfetor § o
T @ fg7 &t oft Je W

e o fo7 off 7 fopamenemal =1 ek
T YegoT |

IefR o frAfafeq e o aR |
Y 1 AN oM Hehd 82 AITHH
T, GaE H1 & R o 1 el

S & fean ghm T amsdieheor &t )

fefefead o @ agd 2:

e HdE &% 934 T 9 8 S © %
AR Teh Gl Wihd €1 Hael e
T W ARl T L ol g Sl ?1 S,
FTS GEH & fau gq 32 el <4

10

o UM ¥ hg: TAUHN Fg W Al Hon
* T fas e e €, g 9
arsdiehd B W |

o TRdl H HH: A W fo=MME oAy &
AT < STl hed | feordlt Ffyera aromm
R TAR AH-T9 & 9 ¥ Tk Ff=a
AT H € Sl oTod gl @1 S 9 | S
FHUT T A TEd 9 T At e, @t
JISHROT ehi S B S|

e 9g H G giE: W W € R A
g H IS Vel Y@ WM 2| AG ok A
M W SoarT % HU 9 ok WY 39
4 € TS99 oT9-ug o Sel-ard i
T WS W 2

152 TSI S FHRO Iidadl Ha
gt 872

ol gL I | @ 59 H R arsdienon g
T&dl &1 AR oF SR HH g8 SHoll i T
Yt i oh U g9 o 07 3799 3TE-U 9
Tl eIt T o €1 39 e STH-UE § Tl
o SFESitd B o RO Yiider & Sl 8

S 9 THIEH (A1 A St diferst g2
ol ge) i ST gt W R € e
B 87 THoh ShUT 3TYeh! Bl 1 S STE-TH
¥ o U H o & 3R arodfiehd € Wi ®
a8 et R eiderd Tegd et 2

I g9 ot T T o 9’ A ST B
I G WA R 5o [Sghd &1 Fifh 5l b
SOHHIOT T T HOAT TH Fag ol Iad
A B1 ST ST oh RO i
EH o 31T IR Fehd 7
nfda ® 7 gdt $98 R yg R =ifee?

YRR g o swror i § g6 S
qdfi o7 7, e 7 vitderan faerdt 1 S

fagr
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o 0 Sd ®, arofiehul o SR0F €9 1 Gdg UM o 9Ueh § oY Y B Sl § 3R 9%
S U1 TAR TR A1 STHUE § ol T ioh o 7oLl H o5t ol §, S 89 ol &1 &l

arT | oSl S | ARt i WG S % ®9 H AR ST 2
& IR FEHE el FAR ITRR | STawifog &

STt @, g o wfder &1 s 21 < el

TSl T STl 1 SN0 {4k Biell 2, SEfery

~

TH, Ik o7 § por sifyed 3T =

TN UHHAT SHH STRNTG SRl argHed H T &7

A @ arofieRd B S @) 2. A T 9 F 5 3T F EHA €7

Thict 9 € W a9 #1998 908 |
Ve ® §2 F TR e €72

Tgie/92icT 31 39 Sl W §9RT g9t
4. FHT FH o79&T Wi G §H TH 39 A

“o

et ad9 ® & TRian 9ia W 21 e a7 st 7= S &7
& o HT ARd FaE W TH S g8 TR 5. TffA 4 g frg awE. 3 FUe TET
3T TN a1y H SUfed Serarsd i el 38 MfeT?

AR 3M9-9r9 & ugref

51 geH %Ol o et o g 2

TR SE-Y 5 i sfereensti ¥ foemm g 2: 919, 5o 3 |
31 o KU H RN g Fad SAfeeh, 19 o HU § a9 HH
3N 5o oF HUN § T Al o HLFEdd B B

39 % HT H 3G i Ffed FH a1 FON o " 1 oa wE
R Tfast S A, T o faw 77 sifieran fRq saf & fog
qegedia 2l

31l o foTu 3ok KON 1 SHaen STy wihd Bidl 71 gal o
FUI H W ThH-SN W Y frga 9 waferd e gohdt &, T o
T A T8l Bl 3N Sk KU1 FAHd ®9 9 fo=ro & 2
Tegef 1 Srereeny 3daREfdd Bidl ¢ agred Y sTereene § ied
a9 R T | gRerds 9§ R S gehar 7

Fedurad wehH | 319 usred g9 o qftafia gy fam € g e
sraee § 31 S e
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feiaor werm o Tl uered WY St eteren W en W @)
I hi g UREe fSeH Tdfie o &0 59 sTaeen ¥ 9
¥ fafda e €

STSHIehT0T ek Tde 1 GRERAT €1 Hae o Ul 9w Soll U
3ok | o TREH 3NN el bl IR Y od © 3R %9 i o
e ¥ uREfdd Y <d €

aefieRtor st i i wRenl W R wd @ gl e
fFeRT et o i UREIRT S €, duHM, ST SR 91 &t |
iR § ek Scad Bl €l

AHHTOT T T FHAT A9 HI 9E AET & S 1 kg KA R
IHEAT <o AR 59 & FHUAln WA steeen o ufedd
?q WA et 2l

T i TG FH Sl i 98 AT € S 1 kg 19 1 agHSA™
T W 3M Hl SHh HleH f6g W @ & faw w@m gri 2l

FS O 4 TR 3R Sk A fSet g9 9 g1 =ey

I
K

UTieh
A= hfeeH
aaré( e m
[ fereTum kg
= =

N
¥ HIX m?
@‘sﬁa foremume 9fq sFHe kg m
qd qr&ehcd Pa
aN
ARMH
1. fr=fafea aam ) Sfcaa e § 9fafda &l
(@) 300 K (b) 573 K.
2. frAfafed aEEl =t shfea swiE | afafda #:
(@ 25°C (b) 373 °C.

~

3. TAfafaad sace 8q ®Ru fad:
() T T W1 T 3 R I G0 & @19 F F g e

Big famr egea = <t 2

12 fazr
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(b) &H 3 &1 Ty 9gd | oS gC A wgH et ?
4. Trfafead agdl o1 396 &I o o9 Fgd g STHRYT o TIER

Hafeerd i
(a) ST (b) =t (c) SIS
5. Trefafead qoaE W S st ifaes sreeen = 2
(@) 25°C (b) O °C (c) 100°C?*?
6. E[FQ @ﬂ FHRI 3

(a) ST %M & a9 W 59
(b) Te ! TAHR W & a9 | 29 2

7. 273 K W 9% <l 31 i W T A i 3G dIHHE W 38T A
TR Yfiderdl 1 Y9E ST 1 Bl 7
8. 39cId G ST 1@l ¥q H © o i dioral fhad sifyer deqd

Bt 27
9. frfafea fot o faw A, B, C, D, E @21 F i 3Ta%eN Ufledd i
ATifeRd i
o H gfg qen ,
@ H HH
+% @
mﬁaﬂﬁasm
@ ¥ gfg

g g fehamehaa
3, gt &I TEl | o ki fasfiera <wi+ o fore ww wfagst
fmtor 3
THeRT THIUT ST B STUShT STkt STAYHhAT U
T IREIM SR
T FS1 R 1 T[eER A Eidl T8 W i Th e

TH AR
FS FIhe i STel 9 del I 1A FHiel =4 31 Toh &R M|

ZUR T9-9TT & T 13
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uﬁzﬁmﬁnﬁéﬁﬁmm7
TE H IR H S

TMH WM F A § iR < iR g gran st sfie 4 3w &
Weq @ Y h G|

e TR e H GiY IR 3¢ IR & @ W S S|
3T9eRT TfIESt GOR §1 oTd 379 3Tel oF Hiead ¥ R ol SR A

D
3
o
o
00 0°en
) .

(@) u...c.ei

#R G I ISt Y T FHRA B

Ted dR i R @il S, gal
\ Ao el & il Y T 1 qe &
1\ fou ar =1 SR § @i+l

fas 1.10: 39 @ 59 3k 59 @ 39 & gRadT & fow we gfaeef
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e 2

5

- r

[=]

wmﬁm—w%wﬁm%7

(Is Matter Around Us Pure?)

B0 Y 91 Fohd ® fF IR 9 @l gan
3, ‘éﬁ e, T, AETel, That Siet a1 S|

ferg 2.1: Wi & 399 #1 9H Al F9 aqy

F1 3 et 37 @ arel 981 oF fesai
& SW o ‘g5’ I R oaH T 22
YR Sfe & fou 35 1 1 g @
g o g faerae | @ oAfer, et o
fau 3 et orqd fafe=r werelf o fagor €,
ITd: UG e 21 S ok forw 3o et =,
Wi onfe o1 fagor 21 St Tk a=iien femt
1 i G Fedl © df 3Eeh! aread ¢ for sH
el ¥ e gt wU1 THE A g
& B T s TN TH & YRR & w1 9
feteht &1 @il 2|

e &H 319 WR R 3Ed € df U € %
gt 9gred 3 A q o SAfew g sEEal ok
e @ o ®, S o foru, 9ug o i,
e, figt enfs @t fagmor )

2.1 fisror =m 22

fago w1 T © sifusw gs Tl a1 AT
¥ foerst o i 81 79 Wa € f v |

Ho! U HIfSaH FANES ! ATSHIhR 0T AT STFaA
fafer gr Stet @ gerep fepan ST ek 81 ==Y,
i FANEs a0 Y § Th ¥s 9w ©
3R T oiftw fafy & gw u% TEEtE
srg@el ® gues & fRar 1 "ehar 21 gl
TR < TH TRl 7 FHifE 98 TH & YRR
1 G T @Al & IR ThH ATH HAM
Tl 2

9 weref 3R et ¥ TeweHE w o el '
gl gs v feet ff Wi 9w @ osEs
Tfrenetfores o7 THEEE B

T Yo B9 e Thd © [ g0 § wh
T sifusk g e B 2

2.1.1 fagmor & YR

3EFEl H1 Yehfd o AER faft= &R &
fyson =1 fHToT B 21 39 dE T o e
YR B B

R ICTGI 2.1

o HmET W A, 9, G AN wEl # «ie

o TH i S 50 mL W@ @R ww
=T I Hewhe 01 81, T8 31’ &l 3

o U ‘9 HI TH AR H 50 mL S qen
T T HIR Hewhe gof F

o W Gethe AR URREH WHTE 91 ER
T (Hifean FNEe) 9e ‘9’ 31k ‘T
# 3| (IH HT TS FT JUFH-YUD
e ) |
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39 JUFH-JUF T o 39 aFdl i
ety o doam i)

I9eh T 3R FA1EE o YR W Tk Rafe
TR

e ‘31’ 3R ‘9’ i wh sy g
2 frEes! ammae 99 el 21 39 T %
fagor 1 g9 wEr fagor stean faeem
Fed T T Tw@ & vl & $9
I €, S § A0k AR WA |
A Wl ¥ U e o 0 H ger
H| T I TS F qH BN Tehe
%1 Hie €, ©ifehe 39 1 Hiel o TN
ot gerp-geores ?1 I fe@emar 7 %
T S gereh-gereh HeeA W@ Hehd €
e ‘g’ @R ‘7' A S g g R R,
3ok @91 ifeeh g W g €1 39 e
o Thgor o) ot fagor sed 81 Hifeam
FANEE AN e H1 Bler, T9F 3R
Hewl T Sl SR et T fagor ok
3 S

28

ST G: el i IR Tl o1, &, T 3R
T ¥ =i

Tk T ohl i U g T H 9 TH <
~ g ‘e’ Al W oW oh G

forma 3
- 99 ‘9 % U T HW Gewe |
—  TgE ‘G’ I =ik 1 O AT R R

e J)

e ‘3" 1 U A1 SR HFD R S
maﬁmﬁ%aﬁmﬁm
& 9 | fHAH H wE| R FH A H
fe@ré <q 22
379 2(d W YW Hi fRor & SAH W
el 3 TEh! G § Q| A GRS H
fepzor =1 AT @ 2 22
3@ fAgu ol $© 999 q% Id Bl
3 3 = fayw s o U
FH TAR L A | fHgor feew ® 4@

FS THG %k 9% KU A" ST gE
F 27

. fagu = BE A 0 BAE ™ W FD I
EE IR,
el | IOl W ==l Y 39 TR W T
Td I HT IS H

o T ‘e’ IR uw faerm T R

. WY ‘" W Tl U R

« e T TH Hemse foerd el

+E H T
BHF T WY e

a N wa § few gen 5d
ok
: 5

() ()
el g BHF T 0
BHES T EIENCD

=

o4

———— R

L sTEaE

faT 2.2: frgeT (sM7 +T 9fFar)

379 7Y faer, frefeml 3t siemse foera
% IR H TeU

g

1. Yeref © 379 T GHId 87
2. TEPf SR fEyEr fagon & e Fard)

2.2 faoras == 22

faem < o o 9@ oifuw umred @ wEIR
fagror @1 3 wfafe sgd wehR o foe=mi ol
Ed g A S, "iel o enfg faerm
SR B YE: B Uh faore & T8 &®a
Teref o ®9 | foam i © 59 3, g @

9 et & aferd gepfa o S| faerm (fag
) SR T faeem () off B €1 T

faarT
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T o KU | HHIMTeRAT Bid) 81 S8l oh
fer g 9@t 1 @R W9 FEE W 1 A7
Tt & T =g faorm o < R 99« &
%0 FAF &9 9 foafd g 2l

ﬁaa@i:ﬁa@sﬁéﬁwﬁﬁﬁqw\
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o IR g TSR i HEUHIgEw e
Sl
o 39 TARE I FHHL 38 THR AT
S8 X w6y o faoaa wew fafeq =
S|
o 39 TH WG HI YH: didd oAt
o YRR TSR H F IfufeRar gg?
o Y GRA ¢ R RIS Taafer sifufman
T2
o TSR o H@ W e @ o 87
o N W o SHHN Td Aqege H
g TR g2
AU WU °h fEH oF TgER foRd
TEEfE sifafshan § SEE &1 A A1 e
fepen < Hehan © 7 € formm

3.1.2 TR 3rquTa =1 fram

TETES TS 3= Aeh] 3 99 d1d 9 YeRTYl
Srell o hig off <ifiter < o1 1 9 SAfue qel

TAETY TF 3T

T fiffq a1 21 39 YRR 9 ARl A, T
el shT AU TEer Biar @ =e 59 Tt T
9 yred foran 7 &t steen ford 3 off 39 SR
Bl

Afiehr S | eSS o oS o
ST 1 31U < 1:8 BIdT © 1R Sl <l
Hid His oft B T YR AR 9 g ST
TS Y Al Tl 1 g BESISH A1 8 g SRS
& T 2Rt TS TR ST (vH,) H, TedieH
TS eSS SEEMEl o SIER Hed 14:3
ST o forme wd ¥, 9 st Rt oft
YR ¥ Fffa g8 8 Auen foedlt off 9 9 &t
T B

ST 3TN ¥ FeeR 1qda o Fam =t
e Bl & 58 ffvem arqura o fam o
FEd ¢ TR 7 39 190 1 39 ThR ¥ T
fran e “fereht oft <ifies o 9@ W T
e germml o eruE o faemm B 27

S ST sl S T 1766

ST gfeed  Whdl oh f9fETa oF Ul
T 1793 ¥ S Eleed Tk shichsl § U,
ifcrer! To THEA S GeH oF T Heet
=l T TRl W SR 3T Sie 1 STIehTeT
T feo Te wiveRE ¥ oA R |9
1808 # i o9+ T fHgid sl W&
e, ST 5ol oF o7 o folt Tk Heagul
Tagia wifad gal

SR T SFTel G 3 Fmi wt 3faa
R I hl ATl 3N WA, S STeed |
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S 1 Yehid o IR H Tk STER fagia W
TRl STeed -1 S @l Tavsaal &l foaR 98H
fohan S8 39 99 qoh SRR HET STl o)
Weh RIfFeRl o gR1 FeAi o GeHaH Stfoa
01, 59 o] AW e o, 39 eleed 7 W
] 99 e Sieed 1 I8 fagid TEEfeh
TASH oF aH W STIRG o1l Sleed o WA
fIGid -1 S99M o e o fom w Hivem
UM o 99 &1 Jfaaaa S &l
Eleed oh W] HgId o T7aR 9+t 54
<R e, Afrer a1 g g, geq woi 9 s
e € f5% WA #ed € seed & fagi
&1 oo =1 9ohR @ X Tad ©
() @ o T o i g €, S
for Tt stfufean & wm o ©
(i) TREV] ATIT GeIdH HUI T €
et sAfafewar 9 7 qf gied g @
T & S o g ?
(i) TST T I F et AT 1 FHHH
e TEE o T B e
(iv) To=-fo= i oF A0S o soAHE
e TEEte o faE-fae g €
v) f=-f9=1 qal o W] WER B
ol G o U H HA wY A
i a2l
wi) fereft off aifier o weemopeti @t @
g@1 1§ R ffvEd B 2
3T ST ™ H I8 AT il fh
T SR o BR-BE U foEmE B 2

’ B 1. TF fwA | 5.3 g GifeTH #raie
TH 6.0 g THifEH 37T 31ehd &id &1
'\ 2.2 %67 SpaiiwEs, 8.2 Qifsad

30

THIeZ TF 0.9g 5T 39K & &7 H
9 gid €1 39 AR 5RT fRamse
foF 9% TRIeToT FHIA GRET & a9
& I7EY Bl
gifeqs @aie + Toifed 3T —
TifsTq THide + HET SRS +
il

2. BIESIS T STRdISrT 54 o AR
1:8% 3T H QI &3 e (i
#Xd 81 3 g BESISH W9 & Gy quf
®Y G GIT HIH & fo7€ foha STt
WG & FeFHA T SIS Y

3. Eed & WAV fGgid &1 &9
STfIrgla §eE & GReT & fAaE
%1 9RO &7

4. T & WAV fSia w1 HE-9
sifirgta ffvea stqura & fam &1
T Al &7

3.2 YTAT] &1 Bl @2

F A9 H fRE TART &1 aR 99 3@t
22 3 O ¥ TH FHU TS HE FHY oh
e ¥ TH ARG FAfA =i €1 39 fauma
SURA ! oA ThTe & 2 fopel afant
(Ant-Hill) %1 TEFTCHS Seh1E o1 Bidl 27 I8
I 1 BIA-| HU Bl Bl SH YhR, Wl
Sl i TaAIcHeh TehTE WRATY] el 2l

o] R w2 ' § 2
AN §gd B e B A fEE oft T,
TG &0 Hou a1 oIl X Tohd 7, § o
B BIA &1 ol AR i WE Th & I
T 92 °h &9 H W, a1 9E[ HicAs ¥ IS
&1 T Te Saft At W= 51 e

TAT] B BT AR (nm) ® AN ST 2

10°m = 1nm

Im = 10°nm
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3B+ fwmdt 9 o Udieh 1 93 foman, @ 9

qraE THR

e (i H) | 37IEw
1010 RESIEER I
10-° EREEL

10 EAFfe 377
104 [ H

103 =i

10" q

ST TRETY] T SR a1 GeH 7 T =W
TU U9 HE Ghd €, 9 B9 39k 9 |
qi=i? B9 T8 9R) H TEfeC Ged © il
gu U favd & wHst 9 5?1 9% e
3% 2@ 7l "o, fRe oft o =&l foemm © qen
EAR YA fhamhemdl W SS9 Y9 gl
Tl 81 319 &H MYk qeheiiehl sh! Herar §
dcdl o1 Tdel oh oTafda Wfafael ol fwer
Tehd B, TS Sufkerd W] o fwrE 3 €

a1 3.2: fafasiT Tag &1 fdfas

3.2.1 fafe= o & TrATopet & emyfn
wefte o &2

Teed T8 guq omies o, i dei o
el T JAITT 37 fafdree e1ef o fopam <@

TRATY TF 37

ydier 9 dd i Tk fAf¥=d O &l 3R
A Al o e1iq 9% Wi I o T
TXHT] 1 GRIRTA hdl oTl Sfiferad = acil oh
TG gdien! 1 g fan, S 39 9 o Wi
o Tk 91§ AU W YRE BIar e

@ﬁw
@Tﬁw @@h"?ﬂ {:}qm

31 3.3: STeeT 5N YW Y Fo el o Falw

URY § Tl oF Al bl At 37 Tl
o M 9 ®1 TE, el o HeygH U| MY 9|
SIEUTEY, hIW (Copper) H1 M HEIH
(Cyprus) ¥ I g7 F© el oh AMl i
faftre 1w fa=n T@m STEvraEd, @l
(gold) 1 ATH 2USH oF 3T I W foran T,
fSreent a1ef Brar @ e
(IUPAC) T SI<IUSIT oI Hel &
dedl o A, Feltehl 3T AR bl EEieRid
YoM It B SR deell o Yot 39 dedl
o SIS i % T A1 % R ¥ 9 2 B
frdl wdier o TE 3MeR Wl Heg O &N
(capital letter) & TeIT {H'l 3R I B &R
(small letter) Y ferar e %I

Igreomef

() BEgSH, H

(i) UGHFEE, A1F T AL
(i) i, Co T T CcO
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S Il oh Ydieh S+Toh SIS ATHl o Hed
R qAT 91K H T arel fohedl Tk SAeR i
G ek S B | SEEI0T : (i) A, CL, (if)
ISED an'c'qTFfll

371 el o Ydllehl okl oifed, STHA 1 Uik
qTsTl Sk Ml W S T B S<Ene:
Fﬁ%’ (Iron) <hT LD Fe%, SIREEED éﬁ'v‘f H
e G Feq— fhan T ?)1 g yeR difeaw
1 Udleh Na qe WISEH 1 Heleh K SHAsl:
Afeem we e | e €1 39 YR T
I R Toh W TE Th Algdg THER
Yedieh el 2

322 TN FSAHME

T oF T FHgid ot Ted fafime Hehea
YIHTU] S i oft| 37k ST{HR ek dcd
FT Th ATTAiig WA FFuHE B 2
Tleed w1 fagid fer srum & faq =t
Ta eli-wifa guem o guef o fr Sanfae
599 URA BT TATY] SA9E i HIOA i
3T 3SR g g Tk TXA] o SeAHH i
A HEA STULITRA Hhicd A o TfeIw

qEEfTeh i o a9 o SUFT U S
TRl o g WTYeT TLATY] SeATHl i A
T T

S Br A
hfcaan Ca P
HTEA € e
FAA cl Hrfiferm
EaE | [ Co IREIE]

(Sa &t 39 q@i 1 AIT WY, @l
3M9er Ges o felu Sutier Erof & 7€ 21 39
T ARt I Teh 9 H AR hA ohl AT
T B THI-THY W Te gR-9R ST i
T W MY Ta: g 39 Wdishl i FAfdd e
g ST

32

I =it (faear) Ag
Fe Hifead Na
Pb HTH S
Mg BUERL U
Ne ISED Zn

B T8 W Th AifiTeh, e HHEEES (CO)
T I o €, S hleA TS SHFHSE N
faffa i 81 gRIfie AR R 7 frifea e
T T 3 g STeA A4 g SATATSH o6 T 9
F1e AR Fiid g 21 T st | el
ST Hehdl & foh e T 4/3 ToN 3Afuek

faara
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FEHHM Al SIS o WY S Bl 21’
ST, B0 W] TATH H1 SRl I TH
HTE AN FHHM o e A © dl ShieH
TRHIY Sl 1.0 u T STl TRHIY] SHHH hl
1.33 u FfSe & (IRT & 9] FomE &
amu §R H&Y § fa@d 9, ik TSIehdl IUPAC
o e STIARA GRI SHh! 'u' ~FHThES SHM
SN WIS hed €1) Wl SeAuEl i gohrE i
JHNS Uk A1 TN YUk § e hAl
Afersh Gfaurser BT 81 TRl =Ieteht oATehi
= IR SEEHI bl f9=-Ta= sohEdl o aR |
foer = frwl aeifer 9 fafirer o)
SSATHT i 1A o aR H IMeRA O A S
URY H Yhfder SFESH TXHY] o FeA9H oh
1/16 R 1 $HE o &9 § foan < wroi 9
9 FATd THA T
o SFHISH 3T i oh T ATIIhAT Hich
ifiteh ST B
o TH YTHI] SeHHM THIE g AT qeal
o TRH] FeAWH YU | W B 2l
qenfa, 1961 H TRHIY] THHEM! 1 T4 h
o ToTT AT WM SohTs hlei-12 FHENH
(3TMEHRIT) 1 T G & ®9 ° e dibs
&Y Y iR foham 7o ol shre- 12 FHeen
o Th T SHEE o6 1/12 9 AN hl
A UCATY] A9 THE % &9 H ofd B
FTEH-12 THEA S o Th A SHAH oh
ey Gt qeell o IRE] FeAHH I fRT T
Heddl hifee foh Tk wA foghar fomm
HHF YR % Hel o9 @l ¢ 98 Tk dwa
A hEdl ® b “3HH FoAuH 12 3HE B
(12 TSI ThTS 3TN 12 HA FHHH TS ) |
IE TS oh 12 TR THS HIA 7 q Il
¢ fh SHh g W9 S ® WY el
AT TS o Toh Iohe oh Sodd oh |rue

TRATY TF 37

21 Ser T o5 3.4 9 fe@mn T ©, o1« 9%
Tell Sl 99 A UM SHE (fmu) B
Sl 2

G

fas 3.4 : (a) R (b) 12 THE (c) TGS H7 1/12 aF
9T (d) TS & IHEI HT ITINT FIh T8
T faghar el @l g dlel Tkl &

forell dcl oh WUfateh TRAETY] FEHM W
3Gk TS o AEd FAEH kT HTe-12
AT o SHME o 1/129 R oh T4 g
gfenfyd fear S 2

35.5

e 40
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323 WY fFa TR fae o w22

STYERTYT Tl o T Toas €9 9 ST
o e T& | T 9] TS 3 WA 21 A
3] YA A AAHEH Tl | Yo et

o€ %o oM 8, T &9 3@ wehd €, o
FX Gohd B Nl Y Tohd &

\ J 1. T 5HEA §H18 I IRHINT Hif
e Tt g 87

3.3. 3] FT 82

GIIRTG 3T0] U |1 A1 /1 9 ek qeAroget
1 TYE Bl B S 399 | THERS ¥ gr
S BId § YEl o TR YT g o gl
FHHL IS B T 3T i FRE qe steran
IfiTeh oF 3T GeTdd U1 o ®9 H uReiod
FX Ghd & Wl T &9 9 i H W@
Tehdl © e S 39 Ak o qeft qorend
RS T §1 Tk € qcd o URAT] ST
=-f9= el o WA WER AN Heh
o] T e 2

33.1 el o A

foRelt e oF 3TU] T &1 YR oh WA g1
Tifed B €1 S (Ar), €@ (He) SoAIR
¥ 3k dqeal o U ST el o oheel Teh
AT g1 fAffa g §) ifer stferpiar senge
o w72 et 21 S<rend, sifedier o1 <
aferfio wametl 9 sEar ®, sHfaq 39
f§-TTAE 219], 0, Fed | A Ta=d: 2

G H YR B aTel AV i §E&AT 6l
ST U] 1 ATl FEd 2|

g V[ U S S deal o YUEt S
foh hTele o T[S 1 HX LS T et ©
g 3ok gt H orHifd wEm] WER oY
g E

SEE, Y dcall ohi QUHTIIeh T bl HAdcAlh A

332 iRt o 3]
T=-Ta=1 qcl o 9] T R=a ogua |

LM T 3 SIS ITHTT] TR FAT hid 8
al & oS, o, W T €1 Rl oty Y

34

R SRt Akl o 319 i & €l
ROt 3.4 | O e KT Y g

faara
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S| BIEgioH, SaEsH  1:8
i AEISH, TEGH  14:3
EACE]

TEATFIES e, ATdSH 3:8

.

o 3T ¥ foRMM WAET o SeHHE ST
& fau OOt 3.4 TE q@ oF W
Sl o faw @relt 3.2 fEw) greft
3.4 H T 7y Afewi o eopet o Wy
Tl o URHIUSN i T o STUl i
1 it

o T ] H YA WIS hi GEwsti
A 7 YRR 9 W fRa ST wehar

g
aca THHAM| YHTY] | SoFHH | GIaH
UG | KA |1 9Td/|  3TIT
(u) |9
S oTHT1
1
H 1 1 -1 2
¢} 8 6 |-t 1
16 2

o TH UHR, S V] H TIF WA
q&rel 1 g9 H:O0 = 2:1

333 SIEA 41 §iar 22

YTq TS TUTq gk AR STaferd woif & o
B 21 3 Tef U I eEH wed €
I Tk SR GTATY] SPefe] qLATIE o

T UHI THE el © 58 R 2 e fermm
BT B1 AT KO AEY T ¥F AL Bl

TE] TF 3

21 SBU1 ST STEF ! SBUMEA (anion) 7Tl
o AT AT i EHARA (cation)ah_b"%l %I
3T o fau difesd saiEs  (NaCl) i
S| S99 ¥HcAes |ifeaq 3 (Nav) 4
FEOMCHS FARIES 3T (C1) oS HU1 o &Y
H foeme g 81w & 9qe 59 W e
e fom 8 SU TgIRAE 3EH Hed ©
(9ROt 3.6)1 TH A=Al oF M0 & SR o
FAF-4 | 3R AfYF THFE I 3|

T FANA

233 HEE

34 i g3 faem

ot 2ifiten o1 TR G SHR GEw
YA freuer g 21 fae-fa=r it
& TEETR g Sedds fo@ S dqehd 2
TH A9 o foTT 8H el o Udiehl Td 3]
IS &A1 g =feu)

fordl aa &1 HaeH Wi (T¥aET &THdn)
39 I I GASRdl Fedd 21 fRE TR
Tl o ILHTY] H dcal ok GRATOLSA] o H1el
foh e TehR 9 W Blehd Teh @R AMfiTeh
1 T w22 THH! 1w o foQ
HATSTehdl o1 ST Hid 8| foet aca o
THTU] 1 HASRAl Sl Ik B ST
Ol o &9 § fa=ar fewan s wewar 21
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|RUt 3.6: wmﬂm WA T agIEE A

) Hrfiferm Mg SRS 0> HTe Co,*>
HfeTam Ca*  UTHES s> ThTES S0,>
ISE2 Zn2* Hothe SO,*
SR (11)* Fe2*
HIT (1) Cu?*

3. LGIEIERE AP RIECESS N HiEhe PO
IR (111)* Fed+

* 55 qd Th W Afush GaSTohal uid €1 GaSThal 1 sigwl § U9 G&aih g1 E[ i 2|

AFE F QA qOlT qoT SHRTH Hl TS
eITd Bl &1 SHeRITE i Th 9ol WHd i
Shelel Weh ST Uehe Tehdl €1 IS Teh AfeRivy
%! %D AFEl $l TE YHR Y Twe € T
ITHT S T Al T AT onedl o T
YR B WU Al 3ok faaR | ifeeiy el
feha Tel ! TohS Fehdl &7 3Te SR
%I O TA TG i HH F&fua &S F
M 39 GAeH o Ty o for@ wehd €2 @
M9 OH, ! YA o ®9 H U< HT? UK 4
MY R UHhe T HEAl HI W& Hl
TR H R

gRof 3.6 H S TRl TS TgUHE ST
H FASHAT G T F| FASRAT & IR H
e 3R e SRR SFTe 31 | o shidl|
T 9o faad w93 et e fremi o1

qiete il e q:
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o S I TASERHA AU O Geferd
B =TfeT

o & TH AfE R g T S &
A @ faff g € qf erg o AW steran
39k Yfteh ohl TEMEIfH Y | Tedl foed
g1 ST hiewIH RS (Cao),
qifeqq FIREE (NaCl), AT RS
(FeS), IR SFEE (CuO) ... 3R, el
TR 3tTRdISH, FAH, FehT STqU € qel
3= <l W@ faea €, sefe shfewem,
Tifean, A T I o[y € a1 5%
it T fered 2

o TEUHENE Al g faffa Aifieel A
Sl H1 & WA & fau STEA
HI3h | TI@eh 3T 1 & HISh
% 9} faed € S Mg (0H), 71 AR
SEUTHTIS STIH i G&AT 1 Bl Hikh

faara

Reprint 2025-26



H1 STEYIHAT &l Bidil IS0 oh fau
NaOH |

341 W@ AR & g

3 fo-fo= gt @ i Seram Aifrert 1
fgariit Aifireh wed 1 GRON 3.6 | Fo Al
®1 GASRA & T T1 MY TR SUEN
Aqifient & Gl A fore & faw 2 @ed 2
aTfoaes Affent & TEEfS 93 foad au
39 UECl HEeHh Tl oF Wl fo@ehi 3ol
TesTehard forad € S for e Sameon & <
TN B AeavE S AR i TRt
%! Shid Tk (cross over) 317 T o 2l

Iqle (U]
1. BEGNM FINES &l T
ad Ydieh H Cl

TSRl 1 1

3d: BESISH FANES hl THRIh T HCI1 Bl

2. BRSNS ITHES oh
el Yeiteh H S

q‘?:ﬁm1><2

Ad: BRI Hehigs <l YA | H,S 2

3. e TLFANTE h G

qd gdteh C Cl

HATSIRdl 4 1
3A: e TIEANZE 1 G : CCl, B
Fferm FREe 1 3 10 HH b o
e TH YA T Tohd (Mg2) forad ¥ 39eh
Y UM FANEe (C1) ferad ©1 dereeng
%ﬂgﬁ TSN R @@—ﬁ'{@l (criss-cross) Hh
0 g W w2

TE] TF 3

4. TAREM TARES w1 G

qel Ydish Mg Cl

AE 2+ 1-
& ¥ ¢ MgCl,

39 YR BH <Ed ® foh T s
o 0] ¥ T FANES I (CH) Yekeh B
AET (Mg>) o fau e 1 39 YhR o
ST TR § LIRS i SEUTcHe STl
1 He T e a1 §YUl = IS
BT =1feu) s 2 A 91d 9% © foF 96 YRR
o o | M o el Wi T g S 2|
5. Tqfafem SiadEe &1 O

ad Udies Al )

SICN) 3+><2-

:d: g : ALO,

6. hieTay SRS H1 g

acd Ydteh Ca e}

AET 2+ 9-

J& W SHl dcdl k1 HASTRAT THA B
31d: 3HHI G Ca,0, W< B, fehg &9 39
A H CaO & ®U H Wellhd Hd T

TEIHENE Al o Aifiew

Hifead gde 1 T
e Wdlh/ Na_ NO,
A
w1+ 1-

#d: ¥F : NaNO,

hfcHaH TRSFIES H1 T

ad Ydieh/ Ca OH
Bl
AR 2+ 1

#d: ¥ : Ca(OH),
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e S Ag o U€ € Tk ohfewsm
TEGIFES HT g Ca(OH), T 7 fF CaOH,|
59 gA H TH S S H q A W AR
A B © dl 89 Seh [0 IS o1 ST
Fd 81 T8I W OH I hISHh § WHT UEiH
2 @ € S g ffdw e € R oww
HfcqTm AN & WA I TR THE
2 Bl TR S H, hfegeH TEgiEe o
SIS e BIEgIoH Ui o J-31 TR
2l

qifeam wEHe 1

dcl W/ Na_ CO,
K&l
e 1+ 2-

3d: g3 : Na,CO,

SH{ad ISKleY] '1-l| nSSen a'T SHUH] ﬁ
TR T € Fifeh TERAH ST HTaHE
*1 TH & A farmE 2l

SHIEH ehe &1
T3 NH, SO,
AT 1+ 2-

d: g7 : (NH,),SO,

1. 79 & g7 fafEu:
() GIfsIq s
(i) TGEAIH FIRTEES
(iii) ISTH Gowize
(iv) HHIREE gEeiaEEe
2. fefaftad gt grr wsfela ife &
T4 fafEy :
i) AL(SO s
(i) CaCl,
(i) K,SO,
(iv) KNO,
(v) CacCo,
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3. TEEMHF I HT F aATT 87
4. = 9 fa wemry foemm &2
() H,S ST T
(i) PO, 37

3.5 3Mfuaer EHE

3TIANT 3.2.2 H TH TAY] SHHH i TR
&1 fore=rT Y g €1 39 STEURT 1 far
aMfesh ST 1 IRehed e o fag
frar ST Heha 21 foet ugred w1 enfves
SHAM IHeh At Heedh THIST o FAHHl
1 TN Bl 81 39 WehR 7€ 310 h1 o8 Hdey
S € S8 WA SeEE TR (W) gN
e fepan S 21

IETEITT 3.1 (a) A (H,0) o |rdel fvaeh
ST o] Rehed ahifsTq|

(b) TEfeeh 3T/ (HNO,) & 3AIfUeeh FedwH
1 GReherd hifrg|

gl

(@) BIESSM oh TWY THAM = 1 u qell
SRS T TRATY] 49 = 16 u €l
31d: wid, 59| | T gEeeH T
Teh WA SRS B €, 1 efuaen
SAH
=92 x 1+ 1x16 = 18 u B

(b) TEfeh 3R (HNO,) o 3TIfversh Seawm
= H 1 YA A + N S A
TN + 3 x O 1 LAY FTHAH
BIZSISH 1 THN] §99F = 1 u
SIS ST GTHTY] T9HM = 16 u a2l
SIS T TRATY] T = 14 u Bl &1
3d: HNO, &1 31fUeeh FeqHM

=lu+14u+3x 16u=63u%|
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3.5.1 §F 313 ST SEEYUT 3.2 CaCl, & i THhE FoddH
frelt uerel 1 g3 TR A IHeh 9+t 1 IRehe HITTT

TETH qCATILSA o TRATY] SHA! 61 AT Bil _

2| T FoFEM 1 Ieher SH ThR § Fd © b

9 YR © B 3TfUaeh S99 1 qReher Hfeqan FARES H I THE FIHH
feran €1 ST Shaet 3o B © T el W Em Cacl, 2l

39 e o foTU g $hTE T YA H T, ShieEIH (Ca) 1 T SF9H = 40 u

fSeh gueeh 3 gﬁﬁ %| Wﬂﬁi aifeam FAHT (Cl) =T T TFHM = 35.5 u
FANZE (3H1E A NaCl)| 3Hh Thls A #: CaCl, F1 G ThTE FoAAH

T &1 IR 5 YR 9 F4d o = Tw A0 2 % 5 = 40w £ 71 1
1x23u+1x35.5u=585u =111u
LAl

1. 75 3l & o7fvaes 5e99 &1 TR HIf9T:
H, O, Cl, CO,, CH, C,H, C,H, NH,Td CH,OH
2. e il & YT 397 5997 H IRFH HITT:
ZnO, Na,0 W9 K,CO,
fear e ?:
Zn %1 WA §FHH = 65u
Na T TUHIY] 5477 =23 u
K %1 WY 5599 =39,
C &1 AT 597 = 12u T
O %1 WHY 554 = 16u &

o fopdt off erfuferen o, efyewrel @R SARN o oMl @1 AW
STufed=ia eidl 81 98 SoAWH oh G0l 1 fm shedr 2

- TH Us THEfE A | 9 g0 sl o ffvea e o
faemm g9 €, 30 ffvea erqum &1 fem wed 2

o T 1 YEHTH HUT ATV AT 2, S A E9 Y Uz TEl @ Hehl
2 e sHeh ol wEEfTE ol @ weiia s 2

UTATI] TF 0] 39

Reprint 2025-26



37u], forelt Ted Stera ifiTeR 1 9% GeHAAH HUT Il © S W=
NSt H WA W Ghal 1 98 Sl o @l qoemt wi wefeia
HI 2

et AifiTes 1 TS G SUok Gt Geee dodl qen WA wE
arel @t el o qTATOgET Sl HEA Wi eI @

TRATEA T T8 Gl S AT i WG HIER HIdl &, SH TERAH
AP Fed B 96 SN Tk iv=a Smay g 2l

afoereh fiehl & TOEfF I TR q HI HASRal gR
fauifa &t 2

s Afient o, T 3MEF o S AT i e gr Afies
o THERE I Fh FW &

HHEH

1. 0.24 g TS TS aRA g AT & T4 o faveivor grn 98
o T TR SHH 0.096 g IR TS 0.144 g StTRASH 21 SH Afen
o a9 Heed 1 9Rce ®9 H gRehe sifag)

2. 3.0 g HEA 8.00 g NFASH H T 11.00 g e SEINHAES
HfHa shear 81 59 3.00 g HEA 1 50.00 g SRS | Serdd
fohas UM hTe SEAaEEe T FH0T gFM? STUehT SR Y™ feh
qasH o feg fram w smanfa gm?

3. WA AP 1 e &7 ISR iU

4. Tr=fafed = i g7 fafex
(@) HITerET FRES
(b) ohfoE™ FARES
(0 RIW L
d U= RGeS
(€) chiew=m HEi

5. frefafaa 2ifewl o faemm aei 1 9@ dfe:
(@) =T B
(b) TEGSH THES

40 faam

Reprint 2025-26



TE] TF 3

© dfhT uEe (WA 4 |rer)

(d) TR et
6. frfafea 9ol oF AR Sogw™ o1 URee Hifsg:
(a) T, C,H,

(b) FEE A, S,

) HITHRE 3T, P, (FIEHRH 1 THT] FHTH = 31)
(d) TESHRING 37, HCl
(e) Efgw 1=, HNO,

&

—_

L CRERIETSIR

3 fae & fau ws ua =wfan

IFMEA0T 1 : Tl oh Hohdl T HANSThdIS § I STH-3Te IR o6
T ST Ydeh fommeft ] a1 oh 9w @l foed 9 T
Gohd gad AT o U Rl I 1 H qAT T HASIhT
IS T o U I AC g9 H AUl Hohdl sl oA |
@ﬁ@mﬁﬂﬁm%ﬁaﬁm(cri%—
cross) (fad=) W?ﬁﬁ'ﬁ?wj\ﬁaﬂ@l

STEW12 : Gl for@ &1 Tk &1 Hisd: 3aef & 39 U o1 foad
Y e feme ot T8 =, efifsw) s fo fae o femmn
T R, I H GANhdl ok FIER SH TR H HE
THTSIT| 376 379 Teh YehR o 3T i SER UhR o ST

H MR G o1 Tohd &
3TN
Na* S0,> PO >
[ 1 I [ N I N
Hifedqq dcthe o 3 o fau:

2 Hifeam Al &l Toh Fothe AFT W aMEUl 37d: 3 Na,SO, B
3 39 HIFVY : Wifeam ®wiehe &1 g fafau|

41

Reprint 2025-26



™ 3 | eH UG goh € fob usred, wremope
R erupesl o fierek oq @) fafi= ghR &
weTel 1 SR 9 TR % HIROT BT ©,
18 o o1 21 o1 yed 331 € & o) fopeht
Teh a1 WY W q oF WA 9
=1 7 B 22 iR (i) 1 AT arkdd |
sfgasa B B, S| foh Sreed 3 wiadied
fopdm o = TS o i B 3 HEH
T foemM B §? 39 e H B W W
1 S AT B9 STTRATI[H HON S TRAT]
o fafq=1 y&R o Higal & ar | gei, g
I Tl werdl € foh 3 o) W] o i) fond
YRR SFeEed Bid &

196 TrdreEt o 3fq W oIl ok WHET
Iqeh TON oF AR H qdl T WRHATIST i
G H 3TE TART oF STHR W HHSA
T R

TAST o6 ST 1 8H o Hehdl | 9
T Hohd feeR-faga qen fafa= usied g™
foga =T @1 aRfeafaal o steaaq § e

41 ST W SMAR T

el o SEf Ful @ Yhfd I WA o
foru, emeu &9 =1 fopamhamy 3

ferahea 4.1

A. g@ S@ W HE HIS R SHE HETS
o BIE-BI THS! I AR Hidl 82

TTHTI] Shl EAT

(Structure of the Atom)

B. %9 & Tk I &I Geh & w98 W
TIfET 3R 39 B ol gl § R TR o
UG AU E €, oA 9 3fEn)

3 fRamsard o =1 &9 I8 fshd freh e
Tk € fom < asgetl W e W e 9
S foRqa STEeT o1 ST €2 98 e el o
T B2 3T ST a9 THel St I8 Tl =l T
] T € SR e wui ° o R

TN W IARed A& Ul ST e
AH | e A=l 4 FneE fEE

199 ¥Rl deh I8 M foran T oen fR
AT WIHRT SR AT 61 el 2, sfeeh
TAH A ¥ HH Th STTIHE HU ST
fermE Bl ©, @ oar o . ImEE |
ST 1| S o Tad | M W 8
o T8, 3. MeswH - 1886 H Teh AU fAfehum
HI @S Hl, 9 3=iA ‘S Y @ AW
o 3 Tl v fafewor o, forger g
Fdd: TR FAAIHAER FHUI HI @IS gel
FHUN HT STET Solaed o A9 oh SR,
forg foodid em g1 SHEM TRl i
UL ST 2000 TN ATk B 81 SR
e AW 53 T 9 sdeed Hi e
o g SR Wi i- ‘pr’ o gRI <Al S
21 Ui 1 SoAaH | SRS 31X TEehl SO
+1 Torn S 1 SeieM o1 Seq|M 0d 3R

3O -1 | S 2

Reprint 2025-26



TET A T TR IO Wil SR gele
¥ o ¥, S WER AEe  Ggferd #d €
Ig ot Udfia gom foh UM W] oF wed
fiel 9 ® B9 €1 gl ol e 9
fIehTell ST Gehdl & ifehe 9T i &1 37d
qId IS Y9 I o foh I HU1 WA
GTAT T YR hYd €2 B4 39 Y W 37N
= faem

1. @1 0l o 87
2. IR fdt W F UF oA
3T B AT 17

4.2 U] Ht W=

T L™ 3 H Eeed o W] fagia &
TR H YT €, e STER WA faera
IR safaAmelt ol Afeh wRam) o iR < gt
U, SelaA R WM %1 @Sl 3 Seed o
Y] THEId i 39 {0 i TTeld |ifdd Y
| o1& 98 S oTavds o fh SoleReM
AR Wi wEn] o i) fFE we st
gl T gue o fAu ogd 9 AwfeRl A
f=9-fa= 9eR o wieal & u&ga e
9. . 2fHEE s At o feelt wampe
F =T W FafUd gga died WA foha|

4.2.1 AU HT YA HSA

IET A TS i WA § Gafud T
Hied T&qd fohan, St foremd sk &1 TE ol
T STIER WA U HFER Ten o,
e Sorag fohawd ohch § o @ A4l i

TE U1 WS I SR ot A Tk 7, Fr@en
TR WY H ¥ 3TNl TSl o6 @ 9

THY T G

Al A D WE faEy €, S gelR
YT el B eSO S w1 qifq o9 @
(fert 4.1)1

fafesr Hfawemst, 9. . =
JHET (1856-1940), <1 | 3
S 18 fe@R, 1856 H f,$§ |
DA o hiad fear &9 | 4 :

¥ g3 1| e i G
% HRO 1906 H 3R |
SR | Fee R
faem 35 o a9 ks W hafew

TN o Fewe o iR 39eh oY o
Td WA R 9 SN TR A

&R e

SAEE o gEatfad fehan fom:
(i) TRENT] ¥ SER el 1 S el ©
3R TR SHH 99 B 2
(i) SRUTCH 3R ¥ 3oy 9 o
U B 81 SHiT A Sgdid &Y
Y S B Bl

Tft 2fIeE o Hed ¥ WH] % IIEH
TH H e 8 T fohg @ oAl 5
T 7T yEnT % 9RoTHl 1 39 Hied o 5N
T T ST TR, S fE wm T <@

43

Reprint 2025-26



4.2.2 TIRIE &1 TAN] Alead

IR TIFHIS I8 WA oh 3o o foh goiae

T % i hd Ed 21 SeH Th

W fR 39 gEN A, 99 A 9w @

STCHT HUI Rl HM ST T W R 1410

e TRHA 9H & = sEfae g HifR
9gd Yaell WA @ed 91 9H &1 I8 T
1000 TH[ST oF SRR HIE of|

. 3w w1 fgeafvE feefam wor g §
3Fd: A YRR T €1 < ST ST
4 T ® sEfeT dig T 9 =9e ©
AT HUT H A ol Bt 7

o T N o foh STHT KO GH o TATE
T oMM STaAN ®0 o g fasfia
T I STTHT U W[ U Sga Al
I o, THfeT 3= geh Itk fagum
ST 3TN <&l Wi o

(i) FS STTHT HU T o §N dgd SIS
Hiv ¥ faafra gul
(i) STTEHSH® €9 ¥ GIH 12000 &N H
T TF HU1 Mg T T
TR & ATER, a8 9oy ST YRR
sfaeea i o, S 3R &9 TH 15 39 &
A9 o Tiet i fog] T % ThS W ARA ® R
e Tleht NIl € He qgem &1

g WHIE (1871-1937) 1
ST 30 3T, 1871 | i
Ta o g el 3!
Tferta Hifashl w1 S
A ST e feafian
W AW AR AR GH HT T o gN
THU] o AIf9R ® @S o6 faw 9 98
TS T 1908 H Seh! Aol R THe|

g1 &%
o TR S P gMEE N SUE
s (/\),-\(/\),.\()}2 IeH | U fharhey wid B AF o fF T
' I SO STl T §% fRT g T AR &
O=0=CM &

L ] L]
;32 Z : >
> g
/ ° °
L] L]
> >
b —>
L] L]
L]
5 >
> >
L]

—— =
fast 4.2: T #7T WA 5T THT FUN FT FHIUA
AfFT STCHT HU-YehIUH TART 7 AWM oh
faega famda wfom fen (o 4.2)1 zo9
fr=fafaa aftom fae -

() o9 A 9 9 W® ARIHRTR TTHT FHOl
A & T 9 9 e Ty

44

T Tel 71 39 dOR R 8 I ¥ TR
Theh I He| Tdh TR o AR § THh
% Y & 9% TH E gl TR 98 39
TH IR IEACT d 9% 9 IR SE gA
Afeh ST 3if@ &g foham gen o=a1 ar 9 &
e ARG’ T Teak Uroh M a1 SAfLeha’ ek
SH R W TE THAAT SR HE e A
Tt U< iR =R °h o= H 9gd WX @re
M ®, e e 9 wer fed S @)
T T °h STUR, 3TTHI HU-UHIUH
TN oF STHR R EIhIE A 1 aRom fehrel-
() AT o i T Stfeshal W @redt @

Fifr STftrehar 1ot o1 fomr fasifua
T O # T § R fehd I 2

faarT

Reprint 2025-26



(i) ¥gd HH HU1 3794 A 9§ faafid e @
o8 o8 @ @@ € & ey o
YR 9T ogd %Y 2

(i) 9gd HH TEH HU 180° R faafa gu
g e 98 dord fherar & foF 99 &
T HT 0 AR T IR Fe,
T o i Sigd KA TR T Hifid 2|
I kel o MUR W 3= I8 et

epten o s o6t oo o] =t e 9

10° 7o BET R

3T A ok SATER TR TIHIS - AT <hl

Afea-ee T fa, foess Freferad

LI U

(i) TRH] T hX HFERE BT ¢
TR el ST €1 Teh LAY hT RIS
ol gerHH A | B R

(if) SoiaeM A oF = IR IgalehR |T
H SR o R

(iii) TR T MHR TN o STHR i
qor o TR FH Bl

THIE & W] Afed &1 wiaar

SRR HF W WhUl A gU o o
e g g Herfad @ B e ot ety
U1 TR e § w@iid B @0 & A
AT HUT © HoNl 1 TR0 BRI 39 YRR
TRt ®y H gAA g ol STOA Shsll
faferfia swam IR ifqew o <hT STam| e R
U1 BlaT, 9 ReT] SRR B S@feh g9 S
€ o ] T e g

42.3 €I T QAU Aled

TIHIS oh Aied T ISl ATl i T HH oh
forq, e 9k 9 TRET9] i HEAT oF aR H

T FHT GET

frefafed sTaumomd weqa *i-

(i) oM had $s Mivad wast ¥ &
TRl o Hehd 8, TS Tl Wi
fafaer wen wed 2

(i) 9 Iolded 3@ fafaed el § =&
TG B, 1 SR Sell T feferta el
gl 2

Ied 9 (1885-1962) I
S 7 STHRER, 1885 H
HIUTRT | g A1l 1916
T FuTeTH favafaeme™ 5
ITeh! TR T THER
g foram =M 1922 H
STeh! THMY] i HEA W AT IFEH ok
T Aee QEehR et e 9) ok fafay
W@ T SMHMRG T JIeh YT go-
() T =id s e ds witer FiRdeRT
(i) T R, iR

(i) T feferem & =R

BT hesli (AT HIN) hl Fol-&X FHed
g o 43 o ©H T o S & O
fe@rn T 2

& N (n=4)
— %8 M (n=3)
N\ 4 L (n=2)
BN N s g
Ty

@\\

fas14.3: g 9@ 4 P& F &R

3 HEYW (A ) K,LM,N....... a1 &3,
1,2,3, 4. & g1 fe@E St 2

45

Reprint 2025-26



1. 9] S €, 39 e @i SIHa &
: gieeT & STYR T T Hiforgl
2 WIS & WAY @ied & IR,
WA & TIF F FIT G STRAT
FU faEEA 87
3. @ wensw arl aR & WHTY Fisd
&1 7 F7ET
4. T CHT HUN BT FHIUT FAFT G
& SR T g 71 v & g
g2

4.2.4 =g
1932 # S =efoe 3 TH R STTRATER FO

F1 @ Fewmen, S sHefE R gomE |
e o SRR | 3Tdd: SHehT H = TSIl
TESISH i SIS I A RATIST o AR
o B €1 THEd:, =2 i n’ W 9@ S 2|
TTAIY] T FoAAM AR H Sufeerd giei iR
I o M % A % gRI Wehe feRa S 1

©

H

©2 08

1. TRHIY % T STTREH FHUI ok A9 ford]

2. EHeTaH TE] 1 WA 599 4u &
3R STk e o 3 Fieid B 8l
s forad =2 8?7

43 fafg= wemet o T@RE 9
faafa = 22
T[S S fafs= heet | serdel oh faaT
o foIq dR IR = 4 %o Faw wea feg i
AT WHH H AH Y S ST R
() 37 Frdl % oTER fordlt e H 3ufkerd
STRdd el i &A1 &l A 2n?
Y <l S ], el ‘n’ wen Y we
I S R S| TEfAT TSRl ol
fhay &N Tgdl % A K HE H
TR =2 x 12=2, TH H& A1 L HIT |
B =2 x 22= 8, AR & A1 M HI
H el =2 x32= 18, =Y HY I N
HI H B = 2 x 42= 32|

O

He

©ee e

99000000

a3 4.4: 98c 37318 T &1 WHIUas GLET T Faeel a7

46

Reprint 2025-26



(i) T STEL RN H TelaeHl i Afywan
e 8 8 Gkl T
(i) TRE w0 o U T HRT H SeraeH
9 ek UM el o € ST qeh foh 3Ed
TEel aTel Al e Ul ®9 9 R Rl
S| 399 T BT ¢ T et shHER
Tt €l
el 18 el i TRHTY] TG o el
o i fo1 4.4 o @ ™ 2

ERIEXSIEI 4.2

o Tl WHIfUas Hied TUR Y q UEe
3TSNE Tl o Soareieh fam=arg = fewmd)

o TEW 1GNE el oh TCATYST w1 HASH
qroft 4.1 § & W R

1. @ 3R Gifeaq & waEmpett & fag
gola-faavur fafEu)

2. 3R fwdl WA &1 K 3R L $I9
W8, a9 39 WA 4 saw Bt
qEr = g

4.4 QISR

e UG ok ¢ foh wArgeti @ fafir= et
(3 HI9N) H o fhg YR Fafedd g
B ferell Teemo] 1 W el when W Sutked
TR i HASTRA-3eM el Sl 2
IR- @hY W & S € o fohet wang
1 SEATH he fehdd § FeieriT T Hehdl
21 T <@ T o TR 5 el o st o
eI e I T § sl (8) ¥ W B[
& 9 TaEfie w9 9 gima 6 B {1 v

Bt Bl 3 A el § @ EferEH-a] ok
TEFTH e H I (2) ol B ¢ 3R
T 313 (8) eI 81 Wieha dcall o TRATSH i
G-V AL I 94 A1 317 fohelt a0
o XA W THeTRT 319] M i Ygfd, 3T
SEATH e i I €9 F T HI YIH T
Sl 21 S SelaReM aTel e dedl (9rEFTH)
e 1 I T Sl ¢ ] 1o 3
e T 3TCF U h o foU fopa id &1 I8
TG H ToldeHl i TR L, STl T80
F A1 TRl @M HH e 8| WA ok
SEATH he H ToldeHl o 3T oM oh [T
forat 9= o Soiaeiqi i TR A1 TR
Tl €, T SH qd HT TS 219
SRl et €, Toeehl == fusel e o
1 T T IS o fou, BRIy
difea™ g o WRATIST o SedaH e H
TH-TF SR B ¢l I: FE Th SR
1 @M HL Gohd Bl SETY Seh! GAISTehal
T (1) el S S| A 3 Sl Wehd § TR
Tferm SR TegfafEy ) Gasehdr 5 2?2
Tg HAM: 2 3R 3 ¥ Ffw Tfem
SEATH He H 2 A TGHMIH F 3 Selaed
T 2

IS fRd TXATY] oF SEAaH el H Sorde Ml
*1 TE SUH! &l o SR T Ol ©
T HASTehdl T 37 YR § U<l 1 S 2
TR0 oF T, FARIA TXHT] oF dedaH el
o |6 (7) SOREM B € SR SHeh! HarSTehdl
g (7) B Hhdl ¢ fohg aeaam ww Ao
e I o o WA o faq 7 getat

T N I HT U TH (1) SARH T

o, TH dcdl bl FASH-3IfR A1 FASThdl I

T FHT GET

HT S M ©1 37d: U AR,

47

Reprint 2025-26



ARof 4.1: fafa= e o SR & famor & 91y TEe ONE el o

HEESE] H 1 1 - 1 1] - - 1
HINRES He 2 ) 2) 2 7 | - . 0
wfram Li 3 3 4 3 208 B | 1
ftfeem Be 4 4 5 4 2002 ] | 2
EIRE| B 5 5 6 5 20N NG [ = 8
ALK C 6 6 6 6 20 P4 Do e 4
RIECARE] N 7 7 7 7 2 BN -\, - 3
CIECISE] o) 8 8 8 8 » ©”) - - 2
FAA F 9 9 10 9 N®E - - 1
frata Ne 10 10 10 10 2 8 - - 0
wifesw Na 11 11 12 11 2 8 il - 1
efiferm Mg 15 12 12 12 ol =0 0N B
Tgfafrem Al 13 13 14 13 2 8 3 - 5
fafasi= Si 14 14 14 14 200 NS AR = 4
HIEHRY 15 15 16 15 2 |8 5| - 3,5
HEHT 16 16 16 16 20 BE NG = 2
FAA cl 17 17 18 17 v le | 7| - 1
KInE] Ar 18 18 22 18 20 RE s 0

T2k (8) | 9§ 9 (7) TR U i Sdl  T8al 18 Tl ohi HASehdl 9RUMt 4.1 o6 3ifad
T ol 3@ We WA # gAwEd T (1) W " & T 2
21 SIS 1 HEISIhdl o1 qReper Wt 3
YR fohall ST Wehell €1 36 Tieher § Sfierisr
] TSIl fha-T gI?

3d: YA A oh U] i Wb Hfv=a
G-I Bt €, fS9 Saisrehar @wed 2|

48 faara

Reprint 2025-26



4.5 TTHTU] HE&AT qAqT AT HE&AT

4.5.1 TTHTUL AT

B WMd ? fF oy o aifgew § wie
foem™ e €1 T WA | Suferd WeHl
A I TCATY] &A1 i Sl 21 3H Z ok
SN <M S 21 fopedt et o @eft sropet o
] &AT (Z) FHH Bl 21 9 o el
S ITeh TAT] H fo=mE qeMl &1 gen 9
Renfia feran S B1 BEgeH o fow z = 1,
Fiifeh TGS TWHTY] o AlMYH H ohad Th
Y Bl 71 S5 YR, e o Tl Z = 6.

ST o fau, TEeeM w39 YR fomn
Gﬂ?ﬂ%,lle

1. 9% fordt T\ 4 geael i 9& 8
& 9k yieii 1 gew 4 8 & @4, (a)
WA T TATE G T 87
(b) AT & F &I 82

2. 9RO 4.1 H GerFd q AT 3R
G- TREY] 1 ZFHH Gl I gl

4.6 QAT

9 UBR, Th TRAN] ok e H IR
WISl 1 ohel W& Sl WA HE& Hed 2|
4.5.2 FHHME @&

T ORHAMY] o STAURAIUG hUNl oh ST °h
9% B9 39 fehd W ugs Hehd @ T aeeiis
&Y H AN F FATH 399 fowmE geHi
3R ZHI o S| o HRT Bl &1 & TH]

g H, F© Tl o AT ®I I8 &l
TE 7, fSep! W] wen ue ifhe 5o
A STeRT-3TeTT Bl 1SSy o oy, ergee

TIHT] i Tl SR i GXHIvae e B
: Wiezm 'H, ggAfem (2H O D), TEfem
(3H &1 T), 9% &1 WAV T& T 2
Afehe SoFEM &N AN 1, 2 3R 3 2| 3

o s o foeme B 2 safey 3= faeri
Ff FEd T THN] KT A HYO FHHM
gk sk ¥ i T S0 o fA, e
1 ST 12 u § i 3@ 6 WM 3R 6
SLH B ¥, 6u+6u =121 S THR,
TfufEm 1 g8 27 u ® (13 WM + 14
=) | T TIA] o AR H Iufeerd el
AR =IH H Fol T % AN FH FHEE
& Fel Sl 2

forelt Ty <l < & fete W W,
SEMA-HEA 3R dd H Yok 39 THR o
foran s 21

THAM HEAT

ql
ELIED

TUHII] AT

TTATI] AT T

e oh T IIEI 7: (1) HEA, 2¢ 3R
'aC; (2) FRHA, 51 R 7l

T TR0 o SR W qHEH] hi 39
YehR aRenfia fopan S wepan €, ' €
o Y] Sl TREN] @' WEE - e
S e fa Bl 817 39 e 79 he
Tehd B foh EEQIST W] o <A wEEte
Hiferm, SEifem ik gEferm e

9gd 9 acl § guzenfie 1 fasor of g
21 Tt a8 1 yow gaete gg uened
B T GHEARI oh @M O HHH
wifep fifder U1 STeN-3TerT B &

Yhfd H FARH I GEEAER ®9 H 9RI
ST €, TSEeht g 35 u SR 37 u, S
3: 1 o I § B B 79 TE 9 331 € TR

49

Reprint 2025-26



foh e S i FARIA IRATY] 1 AU HIFAT
=MfE? STET THHT Yl FMT|
FAH 1 3TEd LAY | B,

[35>< 5 +37><2—5]
100 100

=(E+£j:ﬁ:35.5u
4 4 4

Tl Uik Tl oF Weh IXATY] ohl SHM
39 9 H fagmE 9t Yehfae €9 9 9T §H
Il AT % SAEd KA o SRIe Bl
21 3R fordt T q 1 wIg gueenfie Tl
€ 1 TCHIY] T FeAuH SEH Surted W 3R
=l % FoEHM HT A T € A SR
T o GEete w9 | sufterd gl ©
TH Y guEe ®9 1 e ST 8m
AR SHa ST 1 MO KT B

THHT HAoE IE el © o Tl o TR
F THAA TH AR @ 35.5 u el
THh] AT g gl Toh SR 319 FAH @i
FO WEN od € dl TEH Fdii o qHefe

T 3R 3T T 35.5 u BT
TRl oF STIUENT

59 gaeqtinl & faem Tur g €, foeeR
S &a faf= s ¥ & B I 9 9w

frefafad <
() TEE o TH GEEIe w1 ST

YIHT] ‘q@ﬁ (atomic reactor) ) '5“‘617-[ e
w9 | B 2

(ii) hE o IYER H hiarce o THEA
1 YA B4 B

(iti) = T ok TS H SIS o THEATHeh
%1 YA B B

4.6.1 HHNATR

T - ohfovEM, WA W& 20 AR SN
] &A1 18 oF aR H foaaR Hifsg| wemgst
o W @ wen fe-fam ®) 9 dl
MM @ 40 B A, d@l o 39 SIe o
el H Fa Ifeer e gHe gl
STCTT-3TTT TXATY] G el dcall ol foien]
S & GHA el ©, guiie FEl
Sl

PURN

) 1. 98 H, D 3R T foq g 4 9@
S Fret diT STIIRETE wO @l
GRYleg il

2. GHEI% 3R GHYIRE & [#E T
i 1 FoARI a9 felaa)

TR 3N WM &1 @ISl SHES: Sl . e SR € Tes® i |

il

. . IEEE J I FEtad R o o selee @ s T | 99

g 2

50

faar

Reprint 2025-26



T FHT GET

RIS o STTHT HUN o YehIUH AN 5 THIY] Shgeh hi @ISl |
TIHIE o TLA] Higd A F&fad foha foh TXAm] o 31T agd Biel
heeh BT T IR Se hesh o 9RI TR SO 1 TXEI] T Feeran
%1 39 Higel ¥ A T w1 S Gh! B

Hia IR g T T ] 1 Hied iU Wwd ol 3w
gEaifad foRan foh solae ek oF =Rl IR Y= e o @1y
ITRT-37eT shenrell | faafi €1 e R T *1 go 'l Herd o)
St @, a1 9] feer g e ww fwanshier g

S, Jefas 7 T & R M w1 Suftefd i @ienl 31 IR
TRAY] o i STTIHATE HUI & TARM, W 1R =21 soiaH
gl SR 1 SHM BRSNS ] o SSUHM b 1/2000 O
gl B W IR =g H Ys 1 S| Tk $oh18 fofl Sl 2
W] o e Hl K, L, M, N...... T8 &1 w2l

TSRl TCHI] T HESH v 2

T i WA &A1 cheeh H fo=mM Wel &l 9@ o aUe]
B 2

TRH] F FAHM WA Shaeh H faemH <JfR@ w §ea &
TR 2t

e T € dd o ] € fent seme e fae-fae
B Rl

Grier o ] € faT S Se THE difeh ] S
fi-fir 2t 21

qcdl ol Sk WISl i WA oh MR W qRrya fean <
Tkl Bl

HHTYH

o B R

AR, W 3R =F & TN 1 gl ife)

S, . HE % WA Hied %1 o §E €2

RIS o AN Hied i 1 G 2?2

9 o TRATY] Hied i AT i

9 1A ¥ QU T |t WRA] Wigel i et it

Tedl 3SR @l o fafy= &l ¥ Soeeq foamor o fam =t
fafau)

51

Reprint 2025-26



52

10.

11.

12

13.

14.

15.

fafaei iR Sifadie 1 ST od §U GarSthdl 1 IR
i)

SR oF 1Y AT hifsTl- THY] HE&AT, SHHH H&A, THeA
IR qHReh THEenfehi o i 1 SuEn fafau)

Na* o J0 @@ ¥ W gL K o L ¥ Bd &- & st
R FIHA YA | FHEI Rl [72Br (49.7%) 91 8lBr

3

(50.3%)] & ®9 | B, a SIHT WA o NEd ILHTT] FHHH
1 O BT

Teh @ X o1 WA SA9H 162 u € Al 39k fRel T T H
Treqfi ¥X R 18X 1 gfav = Bm?

I T FT1Z =3 B A qA 1 FATSTHal = A2 qcd 1 A8 ot
fafEm)

T TRAT] TR % Shgehl 1 Hered A fean e @

X Y
EICIE] 6 6
A 6 8

X 3R Y & SoMH GEAT A1 HIST 3T SHT e | o Hely

22

frefafea seedl o Ted & fau F eiR w8 o fou T for)

(@) . S. AU A A€ yEad fRar o TR W] o shEe H
el ERitEg el g

(b) Th ToRH IR WM T =ggm 1 fmior i € gaferg
7€ SAERE Bl 2

h " 1
(c) SR W1 THAM WM H T 2000 T°m I

(d) SIS o THEAE 1 TS e S s°H | gl
21 T STANT Tal & &9 | el 2

I HE&A 15, 16 R 17 ® WEl o oA (v) 1 9% 3R e &

A (x) 1 g e

IHIE T STTHT YT iU TANT fhueht @l o ol STRERT o1-

(a) T HEH (b) SARM
(© UM (d) A

Reprint 2025-26



T FHT GET

16. T a@ & AR § 29 o

() wEH Sfifqs o0 b = TRt
(c) “IHI i STH-TT H&Al () 9= 7] e
17. CI 3 ¥ HASehdal-goel %1 §&T ©-

(a) 16 (b) 8 (c) 17 (d) 18
18. Hifedq =1 Het soisite foamE =1 o i @1 22
(@ 2,8 (b) 8,2,1 (c) 2,1,8 (d 2,8,1

19. frefafaa arolt =t 90 *ifse-

P U B
9 = 10 - | _

16 32 - - a TR
- 24 \ 1o a -
2O PN - :
- 1 o 1) 0 -
53

Reprint 2025-26



0965CH05

AT O

sfta &1 Hifeis T

(The Fundamental Unit of Life)

hIeh i Iacll hIe oh STaciichd T T&S g -
e foh T ere B3R WS €, e
T HYAeREl o B Sl Wi Bk 21 ek

T 7Y € S 98 H Bl § W el 8l T

1665 T g - 38 WHHq Fergen § 3@ o1l o
T 1 57 TehIShi i ShITERT el Cell (hif¥TERT)
Afe I © forent a1ef ® “Sr &’

ST Tl BT e 3AYEH el Bl
cifeh foum oF sfae ¥ 98 & agd @
Tequl T €1 TH YRR WO UEd g A
a@ for geiial § Sfelv-31eT THe B &1 &
Thehl &1 9UF & o fau Sha foqm o
SHITYTehT T8 h1 SN ST deh Rl Sl 2|

ST, IRt o forvar § S SRR e shi)
51 §sfig frad o= B 82
ERIEISE 5.1

& § &% | FR fw o G Rl
HeErdl 9 39 TR ™ 99 6 3949 a9
% gAgel T AW U] I TR 9
Tl | S WIS i foeedt i sTereht
TAEE S B 379 BH W Ul A v
ITel T IHeh 918 I=d Vel arel HIK

geret o @ €
V;ﬁﬁaﬂéﬂ

|

M P a )

fas 5.1: G997 G&osel

s ™IS & TH DA THS Al fawed w

eIl ¥ TH S 1 Taqel 9dg i 3T
(sfiadt Tde) ¥ fooel 3R Uhd Tl 39
foreet 1 Ta A ot e § @
o 71 3o fereett ge steen gE @ 9
STUr BH 39 faeel | w2

T hid I TS &l 36 T U Hl Th
I el o ard T | Wi et &
3T B THE W WL W W | T8
o W o foaeett foctga @it g s
el Ye g1 39 fereelt w1 WiEe | W@
o STIIeT FEET H Gehdl 81 316 TH W
T §% WMET  HI Tl 3R T FR

3TT9 R @17 A Y SN Fe T GEHReh
&% N WA & IU HAS W Wid Ghd 22
g foa 5.2 St fewrd 2 22

B _r**\.-L

7, 2y
ﬁw5.2:m#i§7wﬁaﬁaﬁﬁ7wf

Reprint 2025-26



o1 &1 faf= 27 arelt = ot faifeera
Y IRl Tge SAGN| B9 91 TEd B2
TH THYHAE GEART Hl S@d © el
f=-fg=1?

Y WTEATE =T 272
3 qeft GeeAd ww S e =t €1 3wt
feTeht Tk o GCEl (Ieh He) o ©
9 ol 39 fhareheny @ e aal =erd € T
fafir= TR o oo o Yauselt §R SEH W
T S WA fe@r <t €)@ i et
F1 HIREHT THTHH 21 AN & HR 9
ST hIT oY &l ¢

I BIEA-BIE EEANW S 89 @ ®W @
STeh 3 TS 1 JAYd TS B T Gearei
! IS hEd &1 1 oherel @IS dfceh TS
off Ste-Siq g9 T ME-T9 2@d € o qeft
FIfSTeRTe @ od €1 T2, Fw e T
Ff g €

JMaY® o h @S o a% YaIse &
Sfa=h H9a Bl Hehl| I Ual =ell § foh T
= iR wE A & uw gl SS9
3Hte, FAFSIAATE, WHEE qen swIRar
€ Gehdl B1 3 GS(dl ol Thehlleh Sia
Fed 2| 3ok A Sgahifvreh Sfal 8§ e
IR FHIfed Bt fafy= shrl &l gv=
T B fafa=t o w1 fmion sl 21 55
FT I & Holg (hdeh), KT q il
1 B0 FP AN Theh!¥Teh el o fama o
T HT Hehd €7

Yh TN S Teh IRl § &l
faerfaa gam 81 HQ? HIERT faufea gt
Aot & S SR S B 3 TR
Gt RIS 7O qefard! hiTTehTsti © Sca=
et T

StaT &t Hifere s

HISTERT 1 T T8el ol Ued goh 3
1665 H AT 1l 394 HIFNTHT i
ek i Tacll e | TG YeHASI i
eIl ¥ W@ Tgoeieh (1674) 7 Tod
TS 310 YEHRE 9§ e o S H
wWaa w9 9 Sifad HIRRST &1 gal
Tl ee SS9 4 1831 H whIfvrent |
SSh HT A M S T ek A
;E 1839 U whif¥reht o Teerd aeet Sifeeh were
! SHaged 1 W & she st
& TH. ile (1838) 4 2. WM (1839)
(A < v fagia & fova § waEn T
fggid o @R gl Wd qon g
Fiferpret 5 € IR 3 Sfed w1 gaum
SRS o ToEl (1855) 4 whifvren Tagid
1 SR A SREN S o R Tl
IR gefardt IR ¥ ot &
1940 § 3eIoRH GaHael i @ISl & a1%
HITERT I Sfcal AT a0 dgd |
3TTeh! I THSAT T9G B TH| y

TeRaTeheTy 5.2

BH Uil okl fereedl, TSI ki HAW Sl
fafSr= TR o = i foioett i STEeml
BYIEERC RIS E X %l

SR fhameheaT 1 & o5 f=fataa

W&WW:

(i) R TR FIRTRTT STHR qo M fa
1 3fic 9 ww S fREi < 22

(i) T Gt SRR HT W= TH
S e <t 72

(i) I URY ok fafy= 9 o urh S
ATl ehifSreRietl § g S B2

(v) BH ifEmst o = gaEar e
@t ??

55

Reprint 2025-26



Fo Sidl o fafq= R &) S o

2 gdt ¢ Frefaiad a@k &1 3@l 3 9

TR & FB HIREHT 2
® Y.
\ %8
.:‘\?‘ @
RS TR HITITHRT
i \

Y
G | |
sfeer ¥R :\
g ¥, \\'T‘.——/
e T E HIRTER
forT 5.3: Wwaﬁﬁﬁ?:f&ﬁw
SHIFSTRIS i ST qA SAHR I AT

FE F FIET B T PO HITHIE ST
R IRAd Wl © ST UHehIeTh 37T |
FD Sital H HIRERT F SRR AT TR
wdl © 3R odeh YR i ISRl o foig
fafere giar 2; ST o foru afrert IR

gk Siferd IR H s HAqd wE
HT FT O Bl €, St @t gefat 1 o
21 Tk Shiferd HIfSTent A Getod 1 hd Hd!
2?2 &0 Wd @ fob wgeifyes el o 9m
faursr g € S/ fop weat o) g@ent ored 7
2 for vk ok fafe= o fafe=r & @ 2
S ASA o YRR W TS SR 1 TH il §
AT AR AISH h1 =AM T RN
TR o off 9 faaqee e 21 asa o
T g SR § g fafire e e @
S HIRTERTT Fed &1 T HIRERT Th
fafere & a1 @ S HifeeR § U vered
1 T, STafdTse q=relf o1 Freenmd enfs) 39

56

HITSTERTT oF HIROT &1 Ueh hITSTeRT Sifad W&l
T R o wefl wE w g1 A BRI
TR Tk oad 3 oA & o Hifereh
Fed &1 TE ol Traeht © foh @efi shifvmemet
T T & YHN o HIREHT Bd &1 Y hIS
%ok eI USdl foh Sk i A1 € 3Nl o
g S o i e 2l

1. FIRET &1 @i g 3k &d 17
2. FHIFHT HI Sitgd H1 GEAHF
ferareTe TS 7 FEd 87

5.2 Ittt fra@d o il 72
RITITRT hT WTEATHER GBS
= 27

ST 2@ T ik ¥ faikre e e & e

IR Hed 1 HIH v Fied et 22

AfE T HIRTHT 1 A2 YeuReh o

@ TH T Yok hIRreptsT | o o1 fe@ms

;W oo, Sidges do1 wIvTeREe|

HIYTRT oF 3R M aTel T fhamehey qen

ST SRl TAeR ¥ UReARe fwand gt o

o RO HuG & M W hu?

5.2.1 WISHT TeAeett stgram shifyrert fareett

IS HIITRT 1 T 60 T © S HITR
o HZH! ! Y IO H T w2
e fooell o il @i 3 Sryen wel
HAA-SM <t B1 T 3 il 1 i Wi o
Uehdl &1 IR fofeelt 1 sHfAQ auiicae
T el wEd B

hif¥reRt o il w1 Tl d el 22 qare

FHIRTHT ¥ R HY T &2

faarT

Reprint 2025-26



Fo uge S wET SESTHES  El
SATRAS  HIfVTRT foeell o SR-UR fooror
Hfshan g 31-ST Wehd B B9 fumel ereamai o
foreor & wfehan o foawa o ug ek B1 B
@ © T ugel 1 ufa s=a giga 9 e
Higdl 1 AR el B

T TE YhR 1 Uikl ISR | Bl €,
3 % fow, S9 Fw e S co, (ST
HIRTHT IR 2 IR TSR Frehre sfewas
?) IR § THA & STl & O SERT Figdl
9% S 21 HITHT S a1 FAERT | CO, i
Higel hifkreR | fEerd co, 1 Hisdl hl STUa
% B &1 W € IR & 3T R el
CO, ! Tisdl § SR o ¢ SH g I=d
qigar § =1 Wigar &1 IR faewor g ifvreht
g CO, dre et i 21 TH YRR Sa R
H Ao 1 Higdl %8 & 9§ @ 0, T
T STt H foeRor gRT iR <t SRt €1 37:
HITSTeRT T SRl RO | T o SEH-H
H foeror us Hewyul iR Fewd 2|

S ot faeRo o oMl o SThd HIRR
HI B Sl o SR i g W faeiks
UcHeh IR foieett g1 &1 al 3 ORIER
hed €| ®ieHl foeel! @ Siet @ T <ot | ol
eIl 1 AN o RO o geiferd Bt 21 3
TFR WE &t foha § S o1 A2 fammo
& fauss auides W foeell & g
I=o foo@ TEdal &1 AR el e

IfS 70 foRdl Sig hifkTehT 31276 II_Y <hIf¥TehT
i ITFRT 1A T b faoeH | W df 91 B2
frafafaa T seTiel § 9 T S 8 gl B

1. i< i1 & aq faeem act wrem

I ST H IMhT AL THb 1 HA
FH AN S H TE1 AR ®, H @l
T ® STl qUER fafi gy it
% A Fen wwml we faees &l
SRR el foe= shed &

SiteT @t At gaTe

S oh ST kIRl feoelt oh JMI
N SENHA 3 o Ty s 8 ®,
TR hITSTERT oF 318X M ol STt ohi
AT ISR § 9eY 3TH alel Sd i
HE s Bl 39 YRR Pg RomH
Tg B TR & FIfRTRT o AT T
SHY SHITTHRT el et
2. A% SIfvER & TH Heaq foeq o
@1 ST 9w 9Tl STel i Hisdl ohIeTehT
T feerd S &1 Wisdl o 3t SR Bl
T hIfTeRT foreett © STa ® &g 3§ A
T Brft| T foeeH ol 9aErt faeem
Fed &
IS G 21 U 0 g e e R R R
2, Tifehe STt T I HET ST TE Sl 8
e 31 WAl 81 39 YR A9 ®9 9
S 1 IS T &l g3l SHTT HITITERT
o H9 H iz REdd &l e
3. A HIRTHT F aTEL aTel fae= 376 o
it 9 Afrss 9ig € Al <ol el gR
HIfRTRT T a8 1 Sl U foees
1 SATEREE! faeraT wed 2
A S R foeett o JF IR
3T Fehell &, ©ifeheT 39 Tt o shifrent
T Afyh S TR ST IR HH o
IS S| ST, TRt fagpg Smah|
U 39 YR fawror &t s fafde
fafy 2 forgd quicrs fareett g wfa 2t 21
ameft, Ffafeaa feameram &1

CRICTGI 5.3
(@) 31 HI a7 TESFANG 3T H STeTehl

3T HId HI BT TR FHad Ay
FHITM: hfeEaH FHENS *1 o Bl 2l
Teh Yaelt arel o= (foaeett) o 212 =i

57

Reprint 2025-26



N Tl B @7 I Y o | @i AR 5
e o 1% 3T STaelih w1 9 F
& ©?
3l Tl ST © Hifeh TR 5/ ST
e o 3T =eAl Sl B

(b) TH YHR T Tk Sha=ied ST THF &
Hifeq fereem | W@l &I 5 fiFe q% sqem
eI | el e S €1 w2 e
32 ¥ e e o foeraq | o S
2, i THF I Sl A Hifsd B

39 YRR 1 Tohamehay g9 gEt fererfie
Aoya] Gart o off FH FT FIS H R

feramahema 5.4

@l forerfier steren gar 1 shad Sl

o @l @R 39 &9 99 o fau B 1

ITeh 915 Y YERT YA THF ok Fifsd

faerm o @i e f=fafaa ST @

(a) 9 3= 9T § @1 T dql 9 STl T
Heh T T

(b) 59 3= Wifsd =iet § @1 741 a3 S
&l R e R fags TE)

Ueheh[[9Teh g AAAUNT STt Sidl qel
AfereRTeT IIT HITRTERTY RGO 5 Sicd T80T
F T WA S YA FR A kT ST
TR 6T Th SR 2

T YHR HINTHRT o6 Sed § famwor 5«
q TGl ok STH-USH 1 Ufehar § HEegut
ftreht fremar 21 3ok stfafier fomwor, wifdrnT
1 YT U YAER0T ¥ W9 T80T hH H
eIl Il 81 Hifsen ° fafa= srope
ST AT qen deX Heher ot foewor gra &t
Il B1 9 WehR o U | Sl shi ekl
el 21

o foeell o=iell Bidt @ 3R hTeieh
el 99 fafae qeon W 1 o+ B R

58

oA fefeelt T ToT B Sheet o geuaeil
Y <@ g&d B

hITITeRT TSIl h1 TTEICITaT Wehah!(9Teh SiTal
T HIfSTeRT o STRI AR W STIAT IS qen
3 TS TR F H eIl il ol WEl
gfshel o1 ToMERfad Hed &1 STHen ST
qis S gfRaT B I Sl

R IGIL 5.5

o foner o JEhe 31 e | SerReH
Yeweeit o fowa o aar w31 sHes fawa o
U 3TEATh H == hi

CO, T I S TaTef FiferHT ° F
34T TT 6T Wt 87 39 W =
el fereei! i Julicae IR fereol!
I Fed &7
5.2.2 ShityTeRT Tata
ey HIfvrRet ¥ wied foee o sifafie
iferen fafa off el 81wy v fafa
q&Id: Yool &1 o+ et 81 Iogells Th
agd Sfeet gered € 3R Ig el Bl A=A
&l & Ll 2l

e fopdl 9IRY IRt H IR0 50
1 B el @l Shi¥TehT foree died ofidfi
el Hepfaa B S €1 39 S i Siaged
e Hhed 81 gH 59 TRER i F1e fehamna
SN 3@ T 2

feramameTa 5.6

o et =1 uxit & foeelt 1 O H W@
T TS o7 39 I=d9 Wik o
gemselt 9 <@l BR-3R & H0 K@
3| 3= TN F8d g1 T Th &0
e g ¢ 59 e wed €1 3|

faarT

LB

Reprint 2025-26



TR T IFh 31T THh o ix foeram
2ol U fire welten 4 1R 38 geweft
Y 3@l B 4 <@ ©?

319 fRen &t afval & 9 e 9% 5
T SaTell| 399 ufal w1 gt IR 1
AT 379 Th O i WIES W W@l 3R
39 YauRell 9 3@l Wge W @ 39 W
TR ITEhT 3TET 9k ohl Tis faeraq s
T e weften wU @R A gemsef 9
3@l W F @A &7 H o Sfaged
e ga?

39 foramnemy 9 s frond feperar @72
SqY a1 AT & Toh ohael Sfifad shifvreRiss |
& TSRO GRSl STeRiTOT Shi &l Bl @
7 o qa wifererst )

HifererT fafa dielf, srerer den eI 1
FiferRietl 1 srdaTeRd A 9 oo
(ST I faeaqd) ¥ far we Mg
et B U weAd ® iR qeRr fafy
SN UHT ol B1 IR el Sl ® SR
SHifereh faf o S <aTE Seldt 81 iR
fafq «ft Felt g8 RIRER o dfd 99[ €9 9
el Slefdl g1 IR 976 o Il 9ey
HITHTY TR TeAT i g HIfTHT hi
ey SAEFT W Hed Y Gehdl 2l

52.3 hdeh

IRl A BN fF 91 =S it foieel i
IR Tge o offl T 39 faeet W
AriER F A% e ot P A T
S o TS <@ d 89 1 3@ ? T
FU 3R 2@ for R SR 8| 59 T SIS
1 T STl dl 1 Gk hINThT THH ®9
g e = TE?

Hif¥TeRT o faf= am gaEfHe 99ed &
IR W fafr= o @ & W € g e
aferer Y TN o WD BId § de1 6w U

SiteT @t At gaTe

SHITTeRT hi T o foiu g0 A faeem o
Afaftaa I Steran Heredl < faera o
ff ST HT Fhd B

T WIS I hINTRT W @l @ WS,
376 BH 3T IR ¥ &l T RIS I 3G |

TR T 5.7

H H TH RS ol AR 3T W TH K
T W SARTh Y @H ol 999 ¥ 379
A oF S HI @l Sl ¥R & Gl T
JoE R RE O faue T 22 g Rl
FErdl ¥ 34 Wige W 9H &Y § el ot
@l T UM o T w98 Heref =
Tl Yerel gRI STaciehd o fo Tese
TR B T W FeR feeTd W@ A el
B9 A @A §7 IR H A
et 827 9 P I TH TR (HT)
TR |

FIT ST HITHT o J&T | Tk Tl
el MATRR Tl SHR, Tl i e
1 T <@ © €2 39 WA i sk
FEd &1 F S GHN HT GEEA S B
foaeeft 5 ot ofi?

HEh oh IR 3 I WA H T &N
glaT ¢ TS gk fofoeht Fed 21 ohgeh faoeh
o IR-3R 35 B 81 & foxi & g Fuew
o 3T HT HIRIEST hgeh oh S8 ST Iwl
2| FIRTREeA o faog § eq g9 5.2.4 H
TeT|

oheeh H S BId & S Shifsren fordrs ob
T SR ek Ted €1 wHEm | STdites
% F S GEA Sl § o We-fo ¥ DNA
(fesilerdt el =Jaedlen oTRd) 310 o ®9 H
JTTER HAfd § ST &1 ShIHEH DNA 21 & oh
o BId €1 DNA 319 H iRt o fmior o gimea
it Tl STewH G et €1 DNA S forareTeh
WS ! S Hed | S wigrenT fawfsa @
B W Bl @ SUH 98 DNA FiHfE wered &

59

Reprint 2025-26



®Y § fooam wd g1 wHieT g st
TE 1 TR o Teh Sl o1 9 el 81 5
weft ot iR fawfsd 2R ol 2§, T
TE HEEH | Fufed g S gl

S Sitall H IR ST H shaeh Hequl
qfrekt famar 21 3@ UREA H T evchedl
FHIeTeRT famfsq gt & T IR AT
S| IE IR o Torer o aRgere =1 i
A & qAT T & TS{e RIRTHT hHI TR
fopaneti o1 oft Fdfera wear 2

SR S o Sl | iRl 1 g
foreell 21 eidll U8 3T oheeh & | ohold
shitife qered eian Bl U & hl ShEeh[™ hed
21 T Site fSoet Sikerel § ohgw oot
T B 3% Wi (W-snfk steen ud;
Hfe = HREH = dhsh) | o Sial it wifrenre
H ohseh fafeedl et @ 3% JohRae Fed 2

TRt HifeRet (s 5.4) & @R off
I AMUHIY ST TR &l Bl © Sl TR
IR Fifererte o B4 T VW ARl
3Fh HE O FHIRTRT T & AGASd AR
SN & fRT S § (3TN 5.2.4 UR) | YR
Gyt SRR o FeRifed faeeiar gfew
(I BT TE FT GEAN) F WY BT 2 SR

N\~ [a) o * 4 o N ~ o
b FifeRst H FNfra wifes |

e € (STHM 5.2.5 @)1
-

9 T S i feAcedt qe U oF Md i
HIYTRIST 1 TIES I 2@, a9 BH T

60

FHIRTRT H T a1 & @ S Sifvren feet
Y o g3 o1l 39 &7 § 9gd solenl Heal o
T HIVTRT 58 Fed Bl TisHl ool o 37ay
FIVTH 57 ThH WA T30 T THH 95 W
fafire wifieht o wew B € To wifves
1 3T Had ol TAF T hIH o foiu
fafere e Fd € FRTHT 57 9 Sheeh SHI
i et Sfteged wed 2

ShIT¥TeRT ST freel Jo eid B Tkt
HITRTHISA H ATl haeh oF ST feieet
o e off TS B eIk I iferenrst
T dhgehta fereett qen oot o 31T e 2

faeel w1 Wefhar 5™ 6 IO G
o HT Ghd 2| ared § Rt off yer i
fereett &1 Bt S sHfere s&d Sfted o ToT
T T @fwd T8l 8id S99 a9k fR T fedh

TSl oF IR | Yforse shich hif¥TehT hi AR
1 YA HL IO FGYUH &l HL

Tq R T F R GeRd 8, g
for giehRRalet aer genikaiet Hifvramisi
4 R L 5l oh:

i o | e i

1. &R T=: Bl 1. AR J&F: d€1

N A,
|
‘) 1. & 379 379 f=fafaa arferer 4 fia
||
4

(1-10pm) (5-100 pm)
1um=10°m
2. ShEHA &7 : 2. ShEHT & : YO
S AR AR ¥ ShEsh i
foeett @ fory & ©
3R 3W_Hed €l
3. HEMH : Th 3. SIFEH: Th 9 A
4. Tooett g It 4.
ST TUTeerd

Reprint 2025-26



5.2.5 ShITITeRT 31TTeh

Tk SHIfYTeRT o TR ST 19T fofeett Bidt @
orag fr S99 e w=ied s wafeRor 9
AT W dSI qA Sfead wifvened, ey
SEehITITeR Sel w1 ShifFERTd ot IfHet €,
off STt fepaneti o) agd STevaehar Bl ©
e for 9 Sifedt 9= 9on & & 98
Tor| 31 fafa= YR &1 Sura=elt fewansti ot
3T 3T T ok fau, 3 HifdrenTd et
BE-BE AT (ATH) HT IYAM HIdl
T TE JohTeA HITThIST 1 Th TH 01 ©
S 3% Woh Al iR W ST il 2l
STH U FD TR hadl solaei Yeusel 9 &
@ S Fhd 2

T TU=el 139 o ohsah o fawa H 9@l
Bl dge] Sfetent, Tosll SYHTT, AR,
HIZehitgal qo ®INEE; IRl 3! oh
Heaqul 3T € 5 W g9 famm & 3
Ay Heeyul € Hifeh 3 Shif¥rerten o =g
foiaer e w3 B

5.2.5 (i) 3fdgedt STfeTeRT (ER)

SiaseAl Sferent feeelt Jort Afctentetl qef e
1 Teh gd o<l df &1 F el Afereh 7o
el a1 AR Ol (qfeamteti) &1 @@
fe@ <t 81 Sfagedl il i o ot
s Toreet! o HHEY Bl 81 Sidsedl Sfeieht
T YHR HT e B G Ao SHfereht
(RER) e Ta&+l Sfasedl wfaiehl (SER)!
RER H&0s3 ¥ 3@H W Gl @ vedt @
Fiifeh 39 T TEEEH oM Bid &1 Teardd
Ge HYAd el €1 RER d9” WiEH @l
SETIHATIR ER o NI IR oF 3T
q H 99 21 1 SER g@ el fafus

SiteT @t At gaTe

ST o S H el Hidl 81 A€ HITIh I
fopan o fau sgd Aewqul ?1 % WeA d
o IR foreet! o1 aF | TeEdl o 2|
39 Wisha i foAeell SHemd-SH w8d 2| 59
3T GIEIT e |1, USSH Tel gHiA hi Wifd
% w21 FEy fafa= st 4 ER
1 w0 o @ 3 @ W aed Tk SMifersh
LERCIREt L iC i

HITRTE

farT 5.5 : 5ig HIFTH

9 YHR ER &1 Th & FHIRHES
fafa= &= o 7ea s1an SRR o fafa=
&l qo ohgeh o Hed URIe (YEd: W)
o gfaed o fau Afcdst & ®9 § & HwE
21 ER I 1 P S THErs st
o foru IR st @ o1 1d o St 2
TH o o Siqell, R weeel o wed @
(AA™-7 @), & FHd 1 HigEHRT H
SER fa9 den gar =i ffasieor &+ o
eyl et e €

5.2.5 (ii) eIt SYRTIT

KTl Tiest g afvld Tiest IRl fereo
T 921 Yfeshietl &1 Th o © S Th-SW
% IW FHAR ®9 9 G5 @@ e o=

61

Reprint 2025-26



Fiew ®ed B = fafeeml &1 "9 ER
fafeerml @ g1 € @R gufery wfea Fifveh
foeeft @ o AL 9N I SR 2

ferT 5.6 : 95T FifrHT

ER # Gyaifta ugred st U0l H Uk
fohT S € 31 3= IR o a@d 92 3
fafe= ef & o9 g 9 1 3@ % A
et & qfes o ugiel &1 HeeE, S
Tl I LA F© TR | TesT ITHWT |
AlHIH RleenX ﬁ Wirdﬂ Rlereny ®|'1('|ﬁ| %| ‘lT(’\qul

IYFL % R EHEH I W S S 2
5.2.5 (iii) mEEIET

e gfte §, araem o oot 9 Bl
g% e el ¢ S urees U B 2
RER 3 USTEHl &1 sHd 2l

TSI HIPTRT T TR F9er are
99 B A 9l uge TS IR 3R] oh
- RN ol Tiferd hich ShITRT hl |
HW Tl FITH F R AH T TRy ued
SR SRR ST e 9 W ST RErH

62

T 5ol o B S S% BR-Bid ThSl | dig <
& reEEm ¥ Sgd wifseel TeFw TS
B € S et w1 wel geiel | died 2l
IR TSI (metabolism) § STEHH o
ST STl ShI[¥TehT &faured 1 9d & Sl €,
TAREEMA 6 S ¢ 3T TSTEr 379 & shifdrenred
i Tifed T <0 © SETTT TIEEEE i ST
1 ST S’ o wed B

hftFel Tiiestt ST ST 7 SIS,
1843 @1 dfgeRt o gHU
HeA | gaT onl 3=
ifersT foatosme™ ¥ Hisfem
w1 I fRanl 1865 H
ek oh 918 3= e
o He dfesti o oTeqara |
AT SR WM 39 T9F 390! 91 @i
dfeT o 9 Gafua el 1872 | =i
TSI o Teh Irsehlicieh T o STEIdlel
T g= fafehc Rt 1 9R9R T80
fohaTl 3=iH 9o Ugd AU @il 39
A o fead H dfSt 9 W &I
IR 39 SEI-Hl fhea &l JAreIen s
forn ol 371 ol HEqUl 1 I8 off
for S8 STohell dfTehT A hifvTehT TEERT
ol ARRAE *H &1 Fifder) fafa 9gm
1| 39 fafy 1 ‘<t RueE” o 98 9
ST T 39 fafy o 3 faeer e &
T SieT w1 STE TR o iR fae: o'
1 AE I I § Hequl ol | Sfed
9 i faen o e W @ 2R =9 fafy o
YR 0 @I Tiestt 4 94 9y & fow
ITHqH IAMY q JEHRR I fhUl 6
1906 H 3= Hfeam WA were o @
T &Y ¥ Al T i G HE ok

feTT e QR o e Ia fohan Tl

fazrT

Reprint 2025-26



5.2.5 (iv) HIgStahif~gar

HIEeIeh g hifTehT o1 TorsielisR 81 Higehiigan
Tl froetl w1 o B 21 aed oo T
el B Wit fereett wga eiferk afer et 81 3
AT ATP-9H oicll TEraf-ieh fshanedi oF & <l
g S 21 Siier o T a1ereh faf Teafen
foRanat shl st oF foTq A~ ATP (UfeifeH
IEHERE) o WY § Holl HEH Hd &l ATP
SHIRTERT 1 TSl &1 I T TEEF ARl
SH den A S o fau ATP § dfed S
1 YA Fl 2

AESIhi~gal agd SR 3T € il
=94 IGHT AT DNA o TEEEE B 2
3Tq: HIZERhITd AU F3 WA @ &1 2

5.2.5 (v) ©iRee
wfee shad TRy iR o fed g2 2
fee q YRR o B 8: AR (T
wifige) 1 FHE (9d da TEH
fee) | 59 A § Faifthel auid
B © SU FANTAE Hed & Ul § Feliemee
GRTST WIAT o faw Wgd SMEvas @
FANARE. | Fearifhel o 3ifafem fafa= de
Aol AR 1 ok i off B 71 oI
Wfheh ®9 9§ T B oEH W, 9 a9
T S e HfEd B9 B

FARARE i Had A1 | sga-4f Tereet
aTell WA Bt € S w2 4 feem wid €
S oIl AT | HISShi-gal i @ B
&1 AIZRIgdl #1 WE wifes § off 7o
DNA d UgaiEH Bl 2l

5.2.5 (vi) YEemf~ar
AT SR e Tel Teiell ot Wireeh e

Y IR i Tl IR
T WU WAl © IR I RIS i wwifa
T FHBAT Y HL 21 Grelf oh foru strereaeh
agd § wered ey | feerd g €1 A e
3, vend, fafy= s s/l don o
G &1 TehahilTeh S, S9 aTHre, i @
@Y § 39 R 3UAM § AT U @ ueie
T B IS Thl Siel o fafre
SRaK et N i STURTe TaTel bl IR H ol
ferTeH H Teeyel gfted e 2

1. 7 3779 3} UF 3771 T 919 Il Thd
& ford aygr sygafere yaref Biar &7
2. I fHE FIHT &1 G137 fFG
Yifae 7e7al AGIEAE G & BRI
T gl Sl &, dl 47 82
3. CIEEEH &I SeEI it 7 FEd 87
4. HIHT & 3T G2 T GIATT Fal
glar 872
ieh HITTRT FT STI T G B 2,
fraer gr o fafire s Si9 vag, 9o qen
STaf¥Te U=l 1 IS YA 8 WEH oA
T e F ol UHT 3T foreett qen STen]
1 fafyre G=A & R0 99 8 9T 7
3Td: ShIfTeRT TShiall ohl Teh HeId S
THE B TS SO F TF GAdd TR
T ot 2

CAtCARCRISE]

Staenfet & afg g 78w S ?
fSod qUAt gd we affausd Shivrehiel
HfaemE SR Yo B TS o d €1 S

RITTR1T & - hi UfShT hi HIfRTRT faaeH
Fed T G g iR e W faueH

&1 S hifemet o e sl gl € S
Y IR H A 9gd @et e 2l
S el 1 IS 1 Sheld THHM 1 AT
HITYTRT o A T 50% H 90% ek Biel &l
et wifew g

A% A & YhR i HIReR fa9=H 1
Hfeha 21

SHifeTeRt fassH i gferan, o™ sAfusm
FIRET ghg 2q fawfed et €, 39

63

Reprint 2025-26



wm

o
B,

fax 5.7 : Gy faarsT

faurem wed 81 3@ gfhar H yd iR
59 Ag iR ot % "wehd €, faem
e T UHEY Gdld HIRT wAl @
(o 5.7)1 Hafa wifereeet o TOREH &t
& Wi & T9H el 81 98 Sial |
gfg Td ael & ACHd W e Sl @

et SR el o TS ST STerET el i
foei iftend fawfia e e R © S
e & Uy afa fmr s ®1 T

§4

ST THR 1 e € 59 srefgm #ed §
o waw: J fawsH 8 81 Sa ik
a1ef T gR faenfor B € < 3 X e
TR T FIRRT It & (Fas 5.8) 1 7€ Rifdremiali
T AIg HIRERIS &1 Jo H TORE i GE
STt B B N o9 99 Ged © T Gard
e e o T e e

=3
W&ﬁﬁm
=

/ \ ﬂﬁ@ﬁﬁﬁw—l

/ \ /\aﬁ’eﬁﬁﬁrw—n
o

ferd 5.8 : e favrs

HITITRT ST T Goiyqd GCEAHS T 2l

& ~

FHITRT o TR SR wisHl fefeett 2t =1 3 fefeorl

IEEEGRI

1 AR BT i B o
IRt foeell HifsrR o1 9fwa 9 81 g8 ueyel i Tfa
FITHRT o X qen SRl ardeRe ¥ fafia s e

qIEY HIfITRT H hITSTRT fooell oF = 3R Teh <hiferehT T il
21 HIfrRT fafs Jogeis 1 o+ g 2l

g 1 kiRl | ferd iRt fafa weme den el i
oY THL e e (FeEs) | fo we Sfifad A < @l
IohfEe | ohseh el feedl R FIRHES W T gl 21 78
SHITSTRT h1 St gfsmansti &1 Fefr s =1

ER 37T IRaed q1 ITEEH 98 & ©9 4 w13 il 2

el STl foeetl o gfemietl o w9 21 I8 whifsen o &+

. s s A\
Wsﬁ hl U=, ©UTAX0T a2l Yeh ST h I %l

64

faarT

Reprint 2025-26



AfereRTST Iy whifsreRTel § foeedl Jo (e S wifies 8 21 3
< TRR ok B T - HAMRE AT kAR

e e FARfhel Bial € 3% FATIRE %ed 81 3 FehmT
GIATT I &

TR F1 Wt w1 GuF w2

AfereRTer aRger IRy SRS | Tk a2t Shelg Wl el 2l
IE HIYTehT 1 THIfd ! oFTT @l € 3 =8 e gyl dfed
eyl usiel &1 H9g w2

WehRArR! hifdrrtet o g off foeelt g e &l Bl Soh
FHEEE & TH R Fholld T B 8 3R STH Shad B
EEIEH 37Tk o &9 § B 2

S i by 2 e Sefr 2§

HEH

wﬁﬁm@awa@aﬁﬁm@ﬁmaﬁl

Hﬁ%ﬁ@?ﬁ °hl|-‘<’|°hl'\ kel hifRTet @ ford wehR f9= Bidt 872

g oA feeell ®e ST stean 22 ¢ Al 91 A2

A TS ST A B A FINH B e F N B

HITYTRT ST HIA-GT 7Tk fasTeiist 27 31X 2

HITTRT fereel sl &M oTcl Tl g WEH sl HYeol el Bl &2

ST ST IS Y U Ll 872

TET ] 2

frefafed W 5= w1

o g - wﬁm%wmﬁ 3 9N I WEA Y

S99 fo o] oF 9 o9 W T8 9 TH 9 Hl SO A o

AT B ST % TAH HY Bl A o a4 H @ o

(a) F9 ‘A’ ﬁ@ﬂ?ﬁt@’f,

(b) Y ‘B’ H TH =wH ST S,

( )HY ‘'c’ U s IHE TS STell qer
d) 3T 3¢ ¥ I TrQEh‘Er ‘D' ¥ T THE <Al Sl

emqéﬁsqaﬁw Tl HS Tk W@ oh IYAI 3Tl ST

U qA 1= g9 w1 IW

(i) ‘B’ q<n ‘'C’ o @rell 9 H S = ThA B A7 SHHT 9UH |

(i) ‘A’ 2] 39 FANT o forw s Hewgul 7?2

(iii) ‘A’ T ‘D’ A o Wil WM H S ThA H A gI?
AT JIUMH HU|

10. I Jhg 6 T TG hd YRR & HIRTHT fa9SH i STEwahdl
B © d TEhT S Fqme?

11. JHH & o1 & fau forg ghR 1 Sifden fauase ear 82 39
fa9TSH AT HEd ad|

RN R

SiteT @t At gaTe 65

Reprint 2025-26



T fusae stea o uar fv @t Sifaa grof
I RN FHIRTRST o 99 B B TH FRINE
Stat o, weft Hifersr wrE T € ISR g
fRT S4B SeeX0 oh foru, efien § T &
IR 0 T, ASF oF w1 TR, T
fafa it Scasi fwar §o=1 &1 St 2
Afh= SEhINTR Sidl § @l HIfSTehTd gidl
g1 T 4 erfemd Hifved g9 fafire wmf
i € O H § g Bl 81 T e
S HifereRtsT o fafa=1 T@l g foean S
gl Fifvepet & F gug sk fafere s w
g Al Z&a1 ek U= % ok T Head g
&1 7oA ®, site mifirent therdt R faeped
s, T wifa =it ®, PRt ShifvmehTd Hegl i
3TafyTe wrelf 1 Ied FHAr 21 Ul H, STEeh
Fferal | Haifid IRERT TisH S 9 W
T S8 § G S8 o W §1 3T gk
Stal ® o faurse g ?1 IR o el e
FHIFTHTT S Tk TE o HE hl TIA HH o
38l B ®, Had Uk 99e § S B 1 3HE 7
e € T TR & o) e ffvea &4
e M R R o T faftte 998
0 HWUS fRar Siar B RIS 1 98
TR s Hedlldl 81 3 Sash SAfhdd Jerd
o Y HT HL o oh faw T fafirse &wa
4 oafted e €1 W, WllgA qur uei
S o SR B

Hdh

(Tissues)

o RIS S STehid § T GuH Bl ©
e fordl sl 1 T WY G B B, B
¥ T S &1 i F 2

61 ¥ WY IR Vg & & WE &
Fahl @ W1 B 272

amen g9 faf\y=1 Sdenl &t TSt e 396k
FTE T G HL FM U SR wigetl
A HAE Bl 22 R SN GHEY
F 7?2

Sl H T ST Bl 81 WY feer B 8-
3 fa 7 A B 9f 3= dien @ =
B ® I I TSI HEA H WM WSH &
ol A Bd B ¥ UM YEH i o
Fdeh U G IR & 54 e B

T SR, Sq dieH, el R snyE
@S | ge-SeR fo=ror e §1 A diel i
3TUeT Tl T (U IUANT HLd S| SIS ok
AfeRTe T Sifed 8 2

S ST diet o o= S gfg
yfaey ® w o fa=rar 21 dient &1 9fg
T a3t ® & Hifyd wdl @ wefe Sqen
o wm Y el it o S Sas Sied
R famfed e wd €1 T8 Ak oo
gsi’ # € "ifaq wd 21 Fawt &
TTSI— 8707 o U T2 &) dtel ok Sdeh!
(€T Sdehl) T aFfishol feham STl 2

Reprint 2025-26



gfg stuar favsaias don Tl Al
Stqet # wifve gfs wfus wwEw @@
21 ofa: wiqent W faursa qwn efawsa
&= 1 wig Ffvea dw 781 s

M AR SI-aA H1 GEAHE GISH
Sfect drefl 1 erden wifew wqstt # eifa
faferse qen Tiffa 1 €1 7 Tt AR SiaefE
& A HeEqul Tl % Shamarad o fafv=
el i gwiar €, faeimes geh e &
1 Ul H| GTEACHR SIS, T SR i
o TMMEE AREE qen 3Ed IR Sgell o
gae o fau ofmaAl o fasm zq fafa=
YR 9 3Thferd B €

Sfeer Siqet qen qidi o el o o =m
Sdeh! i STAYRON oF IR | foeqa ==l H4

1. Sa% 1 87
2. FEHIEH gl d Hawl &I F
3YFIT 7

6.2 JIg9 Sd<h
6.2.1 favsaia®

SR-1 SR-2

fad 6.1: @9 & g 4 gig

ERIEASL 6.1

3 9 o IR o € SR S qFT R < €
I Y W Wd B SR A SR W
TH-Ts @ @ W §, o o o 6.1
o fe@mn w2

F9 A aF <A1 I T oAl hi A
a2

e, T R AR el o gt w1 ol
I AT o B

TR IR H W = T gd R A
1cmmﬁﬁ%lmmﬁmﬁ
< oI e # S w7 e
e = RS
#1 gfg * 49 w1 = G E dfas

T for
wag  f1 fA2 f\s f9a s
WR-1
TR-2
TR ok e #i Ed g A R T
J9Al & IW I
1. fFg SR # Wl g8 = 1 ga det
27

2. TR N gdt o IH &= &l *e oA
& o5 @ F o8 g Hedl et 82

3. 9@ 89 SR-2 H W@l @S &I A ok
S el i w1 § A afig
% HY A, F?

e W ofig o Ffvea & | & e 2
o fafSia el o 39 9T § 9T §H ok
FNO AT 21 T8 Faskl & favsaas
(Meristematic tissue) f el S %I 3
fauiae frg v o feorq €, fasdias =i
Suferfd et &S o SMUR W TR I,
ohfoad (Ueela) qe Sidfdse 9 | ofiehd
fan s @ (Fo 6.2)1 favwsaidss & g
TR T RN YR H faediae w1 9@

67

Reprint 2025-26



Bl & Sifer SIE &1 3 Fedt 31 ufiye Bt €,
Toh oI | efiR-+fR ufeds g € oIk 3 g
Skl o TEeh] oh & W fawifed & Sl 2

\ e e

fas 6.2: et 9§ fagsaias &1 Refa

WRE o YE fauedias Siel @ @\ &
gfg ot 9 ® faemE @ © qen 98 S
ot B gfig *ear 21 i aify @ ge ¥ 9
ued foediaen (ShfsP) & RO e @l

68

afde fav=iiaes $o el § vddfuar o @
T S g

fasaiass =1 HIRHT Tafus fHania
gl ®, Seh UE Wgd e whifSTehTsed,
Taell iR fufd, iR o< e e 2l
Ieh UMW WU e el @1 @ gH 9
Hehd ® Toh 7ok O WY & el Bt 22
(39 ISRt W ST Te™ § Ieaiad
Wil o Sl S WA o Hehd 1)

6.2.2 TR Hdsh

forvaiier g a1 hifTeRTaT 1 o Bl &7
3 e faftre & wd § o fawfsd 2R
1 Wi & @ Il B SR ey 9
Tl e w1 T G 81 9 TRR T
fafyre 1 w3 o fou Rl ®9 &t sTRR
o 1 o ot fasdieto wed 2| fassias

1 HIfTRTd faferiera et fafa= 7R
W Sde w1 fawm w4 7
EXRICIIE] 6.2

o T U % 4 I efferT qen 3T e

A\ o
1 FeEdl 9 SH% Uqd R hifeu|

Reprint 2025-26



e gl GRE H YhiE 9 T H
T 3= W e §U Y i WIEE W
W N SH R fieed= #1 T 9 T |
I Ha-TeTd ¥ g T SR WIES H
Frieor gaweel 9 &) fafw= gR &t
SRS 1 312 Y 3N 37eh To=d
%I 3@ o7 6.3 § T qoT R
e "= feu T weE W feEn WY SR
fltern oF 3TMYR W 3k ST 3:
1. 0 G RIS 1 A S 62
2. T YR &1 Hifsewieti =1 @ =1
Hehdl ©7?
3. T TH 3T HRON W fo=R & ghd
2 for SRS o 304 YHR i 87

< B0 U I gl k1 Y FH T IR
F ghd &1 7W fafe= duf & 9o ofk
F1 YRH ff Fe T B

6.2.2 (i) T TG Fas

ufrsfifa & = wifimEhe w1 %o W B
59 e el Sa% wed B RehgH gad
ek I ST aTel W T Sdes ¢ g
el iRt fafa arell TRa FifdeweT &
T B ©l A Sifed wIREd B A g
[ G B € qe1 39 YHR ok s
IR o e Tk ek T 9= Sl ©
e 6.4 a]l ¥ Ha® YA: GeH H GSRU

T3 6.4: 9= T#R & T Fd%: (a) RFEHT (b) FHict-<hgal

69

Reprint 2025-26



T 6.4: (¢) TR=HTSHI () STTIEE Y (i) 37T ST

T 8| B WhIgHl Sl H FARIhel qr
Sl 2, T9er RO YeRTel YAl ki T

[ 6.4 (0)]| I8 Sdeh a1 H, ogd 98d o
Ttg, Tt &1 Rrst § dur S 3R well o

Ho=1 Bl B1 T Sashl 1 Far-hEd (BRd
k) el STl &l Seltg el H tene
H1 HIVERIST & HeT T H qLS TfERT
(cavities) BIdI &, ToEe RT3 STl § Saqdt
21 39 YT o ULehTSHT hi UL=hTgHl shed Bl
el o ST T O T 3 T e,
FTcI=hTZHl o HRUT Bl 21 I8 Wl o fafa=
qr (qht, ) o fo 32 gU A=iardd @
21 78 Uil ol = WerEmar ot wEH L 2
TH 39 Sas% & usfHg o = guiga §
Hehd B 9 Hdeh i HITYRTT SHifad, el
AR sfEfid €0 9 S W HE B § a
ShITYTeRTSN o s ogd H T Bl € [fos
6.4 (b)]l

Teh 3T THR 1 Hash A<l Bl
21 7€ Sas U Hl HSR T Teigd ST 2
g RSl o Wi foeieh i <@ B1 9
CHRERTEHT Sk | o1 Bl €| TH S Wi
SHITERTE g Bl &1 & @l R ael et 8
Fifh T Hak Hi i faffa= o RO aet
Bl B 3 fufwal g o Wl ' €
HIfFTRT o X H1E aler T & e @

70

#3R fomer o sufterd g1 21 g% Ul ok
T Rl ATEC YR HAT T

ferareheTa

& =1 aren dEt g8 Ut St

T TEE TR 39 e qifey f o=t 1
ESEIRSSUREEISRE

T focth 1 Te &k i 9 98 &
tfefew ¥

O I3 U faeee &t sife)

6.3

e
! =
e S
(LI
(@) (b)

T 6.5: ER FIHT qUl THISHg HifFha:
(a) T¥E 599, (b) I3 TIF

fazrT

Reprint 2025-26



T THE (T < i) avE foeeh
H RS W @ AT do 39 o |
FHaX & 9 gohl

THH GEASIN BRI STl SHiTeIy|

S oY <@ W € 98 hIRenel & qad
el Wa Tiiefiy ¢ wdefifa ym: s
% TH WA K1 I S Bl OYCH WM W
fier arel Iedl o UdiefHE /et 8 Wehdl B
S 5ol % & 9 S=e B Heequl 81w i
T Hag Tdefie 9 el wd 21 Te 9 %
gefi 9 Y W@ H B UdSH hifyTeR
el i SR WA W Y Tk HH S S
el W A 21 TE S & o faeg
ATfer 3MEMd qUN WS(al hdsh o Javl 9
eIl k1 T&I HAl B1 (TR THEH hifvmeR
1 ITREIIE & 6 H1 B, A THR!
SIf¥TeRTd far fordt Siqerif¥rla ToM o
A= I S 21 AR Thede iR
3TUeTehd FUSl Bidl €1 WH=Id: Sl STl
e urvd fafaal SRt etidftes fafoen @
qr et 2

T 1 TS § g1 SR-3 B &l
2@ T&d 2l 1 g &l WHe Fed © (foa
6.5) | WIHT i ] Joh oh SAHR 1 HIYTRTE
W wEd €, = @l Sifvesd wed €13
HIGRTTE agHed | TGl 1 STRE-TSH
T o TelU SATeayaeh &1 arsaieasi (o] oh

TSl i THieHd HIfFEhT I ki HiE
1 S BT &1 FHNOE: ST ot SE e
B €, fSed Sief =t et erenive g 9
Sl € q1 ST UM WiEs i gHar 9 gig
Tt 2l

THELIA Uil it TRl Tede et ety |
FA (T S TR THEAS TG9) Al
o B B N BH TUHT HRO W Tehdl 2

FI TH U HI 90 I i WA ¢ q
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1. 9T Fasl & fohdd JR 87

2. WIg &1 VY faueaias &el 9ran
ST 87

3. RTeT 1 W 159 Fdeh 1 & Bl 87

4. TATH & GuIF HH-FH G 87

6.3 Sq SHdHh
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1 TEYE X Tohd &1 IR & I 37 Y Tl
T &2 3ok foTy AR T e a9 whifdrehd
gidt & f9= 'm uvfta Hiferwrd *ed

ELEa

g (T531 6.8)1 3 SRS &1 T 2R
foaepe i i fd 9gE €l

HE od TH9 e S od B TE
RS el Wt 22 aE Bhel & gN
Jaeferd s Sl € a1 T o E1e YRR w1
uft HIfyreRtel T 9EW S 1 ehifsrenet
W SATdISH H1 SERIAHAT b Bl ©?
OE2iehi -5 1 H1d 9 U9 o BA oh Talq
T Hehd <l €, f@er aR o g9 Ted U
ok €1 TR e Ty fafe= gl ot TRk o
Toh TF ¥ TR M q o Sl 21 ST
& foau g8 ¥ieM R eedisE & g
FICTHISA T TEA T Te IRR o Feft it
H T U1l I UehoA L Ahd qUl I
T s oh forg TgEar 2

T AR ufyEr S € eER YRR § U
S ATl ekl o ISELUT B Ik i o
YR W &H fafq= &R o g Sahl &
TR H fo=R o hd & 59 foh ufyefifera
Sdeh, TAST Hds, UIT SHde de qfIeht
Fd | T, AT Sdeh o1 Tk ThHR & el

37, 9IT Sde I

6.3.1 ufueiifaadt aes

g o YRR I Th A1 d-I & T&H HH
a Tk wueliferl S g1 wfuehferm
AR & @iex feod wga 9 o SR Tfeemret
#1 ghd 21 A F=-f9=1 ghR o IRifes ol
I TH-TW I T & o 0 o) a1
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T B € IR I TH eRd WA 1 i

73

Reprint 2025-26



faT 6.9: fafy= g&R & wueifaas Fas
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HA &1 T Tl oh arg fagewH G ey
F0 B & qo iRl o e 9gd wH
T Bl 21 wgeed: o off ugref TR # waw
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gl SR T9El Bl € e el 3T
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yohl wfuefiferay 9 <1 B B IR
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TR Thed a1 Hed § 99 o T g 9Ll
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SE A SR GrE el €, S9 Sid o
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B! TIfd YIS Sl AT TAMIART Hhich AT
T H eIl Al 81 TH YRR o ufueiifersy
1 et AR Tfefifersm wed
TARR TffeTam gaehtd et del @R
Toft R et o oTER 1 T L B, SRl
g 3Y Ak TSN UM il 21 3 ufuehifery
FHITRTE T o IRt o w9 | arfafied
fogivar aifsia st ©, St ufefiferasdt saw
1 TaE T U hl Hel HL Gehll B FHefi-ehedt
Tfefiferat Sdek &1 FB 9 I Rl AR
el Bl € A ek Sgehiivreh Uiy w1 fmio
A 2| T8 U Tuefifeem wee B

6.3.2 TASH Hdeh

& T YRR H1 GAST SHdk ol 39 Gt
% F Fed &7 39 A HT Gk H T
TeieT | Tk Hohd f&am T 71 ST o7 € 3
TWE o Hds oh a) # foga SHa™ |
TS Sash i ISR I H HH SET
eIt § SN SAHIRERIT MG (matrix) |
gt it & (F 6.10) 1 @ e7emt Sieft s
e, A, T A1 HIR B Fehall g1 BN
%1 Y, fafere TS e o T o STTER
It &t 2l

feraraheTa 6.4

© @ F TH g5 @EE W A AR
ot e Fafaed aiformisd ot
gereel ° 34|
T o e STTE 91 1 TASHT FEd 8|
ASH U AT & hiURTE (RBC), Yad 1o
HIURIT (WBC) q1 wieeed feifad e 2|
A § W, THE 91 EHE ol B B W
e wE S e i e s e
T1ell h! IR o Tk AM 9 T AE | Hagd
HL 2

Sidh

=ifra  seffeAiftha et
RS (sifeer)

| P~
'\j f I

fArhEe AFERE wiede

(@)

fafr=r a0 W@ (aRg
-

(e)

a7 6.10: 9IS FdFl & TFR: (a) fOf9= &
FHIUHTT (b) Ged 31X, (c) FT=MYT 3T,
(d) THET TP, (¢) TRAH FHdh
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e HAIST Hash 1 Toh 3777 IS 2|
T TSR 1 fHIUT FX YRR HI THR YW
HI B TS WHUNEN H HEW @ € 3R
IR o q&A AWl TR A B T8 Sk
aoTed 31X 3R el €1 (31fey sl & fog
T TN % N SYEN B?) eifey whifdrend
FIR G § e Bt B, S ohfowem den
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q el oTTE | TH-IW 9, TH I
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o i ool ol WER Sas e 2l

I (cartilage) Ush 3 YRR T GATSH
Sd% Bl ¢, ey wifvmet & de qara
WM B | THH! S U WeH SR
IR T S BT @1 IE e o el i
el St ©1 SWTEY TR, %, He 3N
varg el § off Sufkerd el €1 §H i Wi
UL i Hig Hehd! &, TR 1A 1 A I
T Wifaw, I & ek (e THER 9 &)
& o=, TR AR o T/ SR dur TE 3R
iy Toel o Urn STl 1 IE S o ofiaw i
Grell STTE ol 9T ©, SYidfieh 3T i TN
M Il © 3R Sdeh] 1 HOHG H GEEd
G

TR IR | o\ el Gied giar €2 o
T TUE HLH Al FGHHT Fdsh o= o A
AfaRer AT oh o= & Sl 81 99 Sdsh i
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#E @ e 2
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6.3.3 UINA Fcleh

it ek et ShIfgTeRTen o1 oA Bl & fod
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TAR YRR ¥ Wfa o foru saeerh 31 uiwn o
ATl WA wed ©, foaeh Hepe Td Y8R ok
O] T BT B
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el S ® [ 6.11()]1 39 Ui Wi
FehTel U ot HET ST © iR A STeRdT
Eal O 9 et € qun v wfa A
TeEe B €1 gemest ¥ EH W 3 ufvrt
geToh AT T T § Teh oh o1 Wb @it o
TR T e Yol BIdt &1 361 shoT 39 e
ot off Ed E1 39 a1 HIVERIT el
TR, MERfEd SR agaed gidt 2

A H WIS &1 YaTe a1 o AAfeTeh
1 TOR T Heper St it Ufese @l 2
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T H1 Ul SeF R A¥Es gl TER
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SIS 1 agd B Y QU YRR H Tk T |
TR WM q% TEA 2| AfEsh, Heey
greTd @l et Sl @ o et e
TIAhT Sch i HITSTRIST i TAlAHT HITITERT
I = FHE A 1A § FHIHT ek
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oS, Tl S Sit et et it € (fot
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21 TH deRT HIRERT 1 HeX d% el @l
Hehd! 81 agd TR drehT W HAS Sk o g
Tk 1Y fHereRt T dfieRt &1 fmEion w5 2
e

forT 6.12: =F-dMH1 Hask i 3

TR W | T[oRA aTell FAgAT il afsAeh]
TS HEd &1 el T BT HEROT ARl
310§ BIA1 T3 STCH AT hIFVThT oF Sgree
H erar &1 3R 1 TS W TSRIER STa!
iy @t fd wE H werEdr e €1 e
JoT RN Sl k1 HMEICHE TANH UM
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o
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2. =R 3@ 4 Sar o 87
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Sk IR T THE elal © FEH Fifdrente w1 G qen
% THEAA B 2
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TAR IR ¥ foeam 9ast Sae o fafa= yeR @ theter
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15.

Y o M HE T2
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Fifesw (2a%) Ush w1 fogiy wrd = 22

figa, eifiga qen wifds (g5ge) U@l § s o fom & &)
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7.1 Tfa &1 9Uiq

& fodt og =t feafa 1, w o fog
fruifta ¢, =gaa wid €1 3MEY, B9 38 T
IS0 oh g 9uel| Al feRdt e | s
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e e w1 = km/h ®
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ffeed 9@ F I R 39 9% &1 0T v &
S g1 q9 THel YR SR aifam Hem
W:,p1=mu3:ﬁTp2=mu Eull

AT | R

< P,~ P,
o« mQuV —mu
<« mx(U-u)

oc mx(v-u)
t

g H gfedd i <

q S T A, Fo X
Fe kmxt(v—u) 8.2)
=kma (8.3)

Tl aw=[(v-w /97 | qREdT H
HUfq @R 1 k Tk ARl feerish 21
S 3R @01 oh SI W AT kg 3R
m s2 &1 B9 9 1 5 39 YHR o © T
feoieh k1 WM T 1 Sl ©1 39 T o
% I A o ®Y § GRAMT wW €, 1 kg
SHHM et fhe g H 1 m s2 Tl RO S
F T, S 1 TR TA = k(1 g x (1 m s?)|
39 YR k 1 HH Teh & Sl &1 FHieho
(83) 9,

F = ma

(8.4)

o T I kgm s T, 38 A (STEh
A F a9 W) Ff Fed ¥, N 3N
wef¥fa feman strar @1 fa o fedta fom @ 2o
forelt o] W M aTel 9@ Sl JIOH &1 fafy
foerdt 81 9t A1 3T O H S X0 qel
TE] & SHHH o OB 9 I feRan S )
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T & fedt fm =1 7@ g9 o S
Sitee W SEd €1 1 A fehohe HE ok
N HEM § &eREeh Sl o a9 31 @Y I
i U GHI T h1 UGS i 3R Giwd 2@
27 T YER ¥ &Re® 7] F A H YA B
o affees @HF Ol €1 39 YRR K § Fan
Red 1 <L HH B Sl B 39 SN0 o TG
T o7 T 7% KT JAE BT W FHH Tl ¢ 3R
e o1 ST ekl ST © o1 <t I 9 31 @
T 1 97 9gd HH GHF H Y e © e
g o o § qied i <X A BT, THiee
e AYEH W 3 o o B EE wl
Gehal © T faetel =t el & =i @ W)
S %% 9t BeE W, faenfedl ® peE @
o] R ke i €1 e faenfed o s
T o 9% A & 999 &l sgH o fau
o ST 21 39 feurfa & gaw # uftad &1 =2
*9 B 21 G R ohY e Wl U faeret
T & Fech § 9t i T Tl i IS <l ¢!

//
&
A

frT 8.8: fpahe & @1 § &9 a9s & [0 e+
T & Gy Sy Bl # 4R-4R 9 &7
37 @igar g1

T o5 fgedta fom o TfvwdE o [weiew
(8.4)] = S9aM ¥ 7fd o5 oM o <l o
Y W U foRa ST Gehdl B1 TR (8.4) W,

F =ma

104

(8.5)
90 Ft =muvy-mu

FAq 59 F=0, @ f/el i 90 t R, p=
u 3Gk 31f uE ? FF og @AM 9 4 ©
Jadt @it A u gA & @ o ot =
Terq aq fammeen o & &

IETEIT 8.1 Teh 5 kg SHHM el %] T
2 s o foq W o a1t sheita B ©
IE aF o AT H 3 m/s § F@ B
7 m/s X I &1 T T oA 1 A
a ® AR 39 9@ B 5s o AU
STIfa fopan SQ, a1 a%q 1 Afad am
F1 B2

%ﬁﬂﬁ%zu=3ms*3:ﬁ'{v=7ms‘l,
t=2s 3 m =5 kg
W:ﬁWUT(S.S)@F=m(l;_u)

qE WH W

F=5kg(7ms'-3ms?!)/2s=10N
I R 5s (t=5s) qh ol AT
ST € A R (8.5) Wi G: foraent

3ifeq 3yt feRan ST ST ©

Ft
v=u+—
m

u, F. m 3R ¢ o1 OF @A T 3Afae o

v=13 m s

3EV0T8.2 Torud sifireh o1 ot sTaedehdl
Bfl: 2 kg SMM drell fRet owg
5ms?2h WY ARA HH H AN 4 kg
WW&E@ZmS‘ZHﬁQQ
@fa & H?

fasr
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GHIH (8.4) H, F=ma

qﬁm1=2kg;a1=5m5'zﬂﬂ'[

m,=4Kkg;a,=2ms>

Y ThlY,

F,=ma,=2kg x5ms?=10N; dl

F,=ma, =4kgx2ms?=8N
=>F,>F,

3Tq: 2 kg SHHAM i 9% hl 5m s2 i

R 9 Tfid @ H Afus g hi

ST BN

3STEIUT 8.3 U &R 108 km/h ! Tfd

¥ = W R N A% @ ok IS T8
Th H 45 %1 AT ol T FR T IH
T ST oF 918 T alel 9el ohi TT0MET
H HR H AR Gfed FoA 5A9H
1000 kg &1

HR HT YRR 97

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

qq HR H1 3fdH 9, p=0m s
FHR FH P FEEH = 1000 kg T FR
! Ueh W T HA £ = 4 s AT GHIHIOT
(8.5) ¥ S TN alel &t F okl IOl
m(v - u)/t &
T W@ ),
F=1000kg x (0-30) ms'/4s

= 7500 kg m s? Iqr —7500 N

SRUTcHes Tog <@l € T sl o g
T T 9 MEr i A ok faud
feen o et 2

3SEIUT 8.4 5 N &l Th o1 fohdl SoqdqM

m, 1 10m s Tl TR <1 € I 5o79H
m, 1 20 m s T @O 1 B SR [
T w1 U o e fen S, o 59
el o GRI SR 01 I Y

Bl

G (8.4) ¥ m, = F/a,; A
m,=F/a,
TR a, =10 ms?

a,=20ms?>d4dl F=5N

g9 Yhl{, m, =5 N/10 m s? = 0.50 kg;
qaq

m,=5N/20 m s?=0.25Kkg

Sd Al A Sl Tk @Y e
T R,

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

3 R FIHH m W 5 N T G e

feran T R,

a=F/m=5N/0.75kg =6.67 m s2

T ToT Wi o Ew

ISTEI0T 8.5 Teh el Ul W Hieft W& o <7

T (cm/s) —
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W 20 g SFAE &I T HT AT-TEA
o T 8.9 # T @ B1 iR W
formraeen 9 @H o foaw 91 g foeamn
g M2

25
20
154
10 +

5_

1 2 83 4 5 6 7 8 9 10 11
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Tl
e T YRITR ST 20 cms*%l'ﬁlﬁav_
g T W TH0 g oFH o R0 Tig
F AT 10 s H YA B I 2 AE
M-I WH TH G Y@ T e
o ? foF g Tk fEd «fa sa &
e =T 2l

;

=Ocms!-20cm s)/10 s
=-2cms?=-0.02ms?

g T Sl e,

F=ma=(20/1000) kg x (- 0.02m s3?)
=-0.0004 N

SEUTcHer Targ gwiian @ o g 1 i w1
feom o faudia a1 g =1 97 AT
e S 2

@R, a=

8.5 Tifa =1 g fam

Yl <1 T o Free 9 B9 W e © TR
HE TIH I g% HI TG ki e H
YREd o1 @ a1 379 €4 ol 1 WO i
fafar ot 9 sidft 1 Ufa oF R Fem ok
AR, 56 Teh o] SO o T oA ot €
T TH{ 9% g Wl YEell g W dmetivreh
o R S €1 A S 9ol IHA § Eed
g9 Aferd e ¥ fauda g &1 S5 aead
I ¢ % 9ot 9ed a0 €9 A e €| A 7
FW TH T W FE T wW AR
N3N SRgell W o i &1 Feaied &
T § Y 89 IS i o9 Tfd 9 fohe ARA &
%9 o fauelt < & faeres) @ <y o €

dfesh 3 Had Tl ®9 H 8 1 5 <A feredt
Tl 1 foran e wfdfshan s el S 2

A foF < fEi ot T 9 e €,
< fom fo=1 8.10 ® <ufren w21 gen B
feor o {aR ¥ Se1 81 99 I A G
R TR ot o S @ 99 g9 Ui € TR <t
et T € 7E swidt €1 et qenl A gN
T B W Y 91 el B o g el A W
ST T el o IR0 | GHE 2 W 39 aHl
Tl w1 feemd e faudia €1 g9 < ool |
¥ A TH o foha IR @A W At
HEA €| ;T o JaTd 79 1 39 FhR
ft s e oan 2 foeelt off foman & foro
St 39eh 9AM forg faadia fsenm # wfafean
B B T U8 Evd g WAl Giey
fran o ufdferan ol Wed q STew-3Te
TRl W TH WY wE w2

a7 8.10: foram aem gfaferan a1 GaETT T4 fawdia
gld &1

A foR emg fagm w1 stawen ¥ § @R
Hgeh W e YRY & &1 fgda o o
ITUR 39k Tl Tk ot sh1 STaedehdl Bidl
2, S ofTer IR H @l SO Il 2l U
ST oA B2 F1 Jg UG 91 & S ey
Tgh W A B2 91 T8 oA eH SHT fEem
o o @ o fegn o ew o wed €2 e,
&0 A9 geet #1 Tde i o W 9 e

39 %9 H I f@ael Th-§ W Jd
€, oug S € faerel =ifed B €1 T
=gl |, fordt kel I@ 1 sife T e

106

¥eherd 21 Hgeh it eMqeh U 9T Il & o
faudia faen & ot @ f9er gae 9 o1
M wed

famrT
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TE S STEvEs © T Tt fmean ek
yfdferan st o= § g g9 B ¢ R of
I I THIHM TRAT o R0 I el Y
Thd| TH 3EMT © AT T oo STer-
TN TEM i a&gsll W w2l

dgh 9 Tiiell BT i e H, 95k g0
et I 3T WY SR Uk et Ffud g g1 Tl
Ff 95 W THEAH Wq fawla e & =@
T €1 399 gk W SR ufdefid R 2
(o= 8.11) | <ffeh <igh 1 FHHH el o FHH
Y 9gd A BT T, TATT SIgh T R Tt
o RUI W TG HH B ¢ Th ek gRI el
Y 3T T AR T i feafa # o, wfd o AR
o 1 Yo foran ST Sehan €1 Afersh ST i
AR Fal € @l A R A ST Hfdfhan o
1 U o1 R Heheral € (o 8.12) 1

et W oA el
@Ra s

gk T TR
. Tfoefa o

—

fas 8.11: 7t W @74 a1en @Ra ac1 aefl a5 &1

fas 8.12: 7Ifa% & 3T &1 3R Fa7 &7 feafa o
TE WS FT SR T B B

I aor Ufad & A

ERIEXGIL 8.4

o T Al ! UfET drelt MET W @S B
w1 % S fop fost 8.13 o <witan o /)
o SR A ¥ W e A HE 9 IR
T 3
379 3% I I AIHRd §L T i HE |
. T A F O B & B s
Y Y eI 9o 1 ST H 7 2
o 3T MEY T UREY W HIT Ghg W@
i ¥, aifer <@ & <A a=a Ot Wl
Tk d1 ST 1 TG hT1 el fha

fax 8.13

o 39 T Tl HI R TE ME W @I IR
% 91 T 3T =4 I T MEN W AT
el Wi o fgdia e @i 3@ ged €,
Fifh TH AL H TE I AT
T I HIT
wmﬁﬁ@éﬂéwso cm x 100 cm
3MHR & 12 mm A1 18 mm TR wgare o
T SIS feq et a1 S Hehdl @1 Theare
Tt T} B ifeR ST Wit W@ o Tfa
HE HieT 2l
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T w1 ged e a%g oTa formaEen stgal Wa W@ W TH
T T T TR W qe 9k o Wl §, 9 qF SH W HE
srEqfad aa & T A

SISl G 3T 7T T 3Teen | gRadd &1 gfaly i o1 ygfd
%! g HEd B

fhell %] 1 SAUH IEh g i WY B| THA] SI HEE
et (kg) 21

HYU] o Tee & i T T Gy il 2

g 1 fgda fm: ot axg o 9o 9fiedy & R a8 |
IRIfta srdferd 9t o THHU Td 9o 1 feen o et 2

o TSI AFH kgm s2 71 38 =T & M & offt 1 S € e
Ttk N gR1 ST TRl Sl €1 1 g2 1 5t fRdt | kg SorEH
#1 g H 1 ms? H ©ROT ST Hl 2l

% 1 Gol, SHeh SeAHH TH A7 i UM% Bl € Al SHhT
oo =€l et €, S o%g o o % el &l TEeh SI HE®
kgms‘lm 2l

T &1 gt Fraw: g e & a9m e faada gfafwan et 21
3 3 fafg=r agget W & w2l

HHEYH

1. IS % T STl STHqfed ol e el 1 R off g
o forq o1e= am @ fq w3 Hog 22 A 7, @ 9%g % Ak
TRETOT e e TR T Srel vl 1 oo e Al TR, q R0
T H|

2. & el B T TH <0 (FTde) HT Wer S 7, @ A F H
e 3 W B T |

3. 99 ! B W W HHH H TH A F dfen S 2?2

4. fHdr SocErs g fohehe &1 7% 1 ARA W 71g STHHA T FEahdl
21 o U = o ITE S T S 1 WS TR o forg efid
eIt 7, iR

108 CEIE]
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(@) oo A g g waE 9§ fee T fw 2

(b) B W& T T M qA F FALAA 2

(© T’ Wl & faen o fawdd uw 5a e W @R

@ 7T R HE rEaferd oot HrEka T €, of: s faumrecen §
3 & T wameRd 2
(TEY fasreg =1 =51 )

5. T& <o faumaaeen ¥ f&dr el 9 99 &1 R f=a o 9
G Y& H €1 T€ 20 s § 400 m F1 T I HIAl 21 THAT
RO 1A | SR THHT SAHH 7 2 € dl 36 W o ol 5
T TOET &L (139 = 1000 kg) |

6. 1 kg AT oF Teh TR &l 20 m s oF o971 © Sl i SHT g3
gde T Thep! ST €1 TeeR 50 m 1 T 97 4 ok 915 Teh Il
21 TeeR IR 9t & o o' aTel 907 e Sl MO R

7. TH 8000 kg SoATH i T I9H WA 2000 kg S drcd =
fesal w1 Hieft vedt w Giwar €1 4f€ $5 40000 N =T =t AR
YT B q 9fE TS 5000 N 1 U oA SN €, q F6 b
(@ ™ @O 9 qel
b) I HT TR

8. Uh TEl 1 TAAE 1500 kg B AR ME Hl 1.7 m s ok
SRR R0T (3Tawe) o @l formmaren o o €, o me) qen
He®h oh od o arell g foha T gm?

9. Tt m oMM 1 a&q et a7 v @ 1 Gaw 1 em?

(@ (mv)? (b) mv® (@ (o) mv (d) mv
(ST | § Wl fashed A1)

10. B9 U @hE! oh g9 @l 200 N 91 o 39 7 a7 9 wel
T Heheld B 9o T O ol S90Sl S B2

11. W o gt o o I uR e gd fRdl % i Yeeh 34 ®,
I 30 & 9t ok @ wH off famdia faen § e <t @1 3k o7
I TH TH © SN gEF o fRAR @ T; TIE: TER EN oA
SN T W ot Tfaefiar 781 81 orwm| Tk fornefl 56 @&t wfem
Fd gL Fedl € T SH o famdia Td sReR & S UH-gE i

I aor Ufad & A 109
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110

12.

13.

14.

15.

16.

17.

e T 24 B 39 9o W o faem < ofi ward fop 2 e
Fi St 8 um?

200 g SN 1 Teh eieh! &1 7% 10 m s 9 7fa T & 81 T8
Teh Bkl Teeh W 36 YohR ZohUidl © ToF 98 5 m s~ oh o7 § 30
YR AN W 9 wiedt 81 it fes g Sy sl g gieh!
Tl T U 3d HWaT Uiledq oF 9™ w7 Uik shifsul

10 g ST w1 T el il W@ | 150 m s o o ¥ e
Th AHEl & b W THTC € 3R 0.03 s o 9% T Sl B
el Sohel ! fohart 3O Tk ATM? Tiehel o T[ech R el T
T T 91 o IRATT & 0T i

Tk o] TSR S 1 kg €, 10 ms? % 97 9 T d@ieft @
T Fed g foumeen | W 5 kg SAAM o T alhe! oh Teoh
Y THA | SHeh W% JHT WH-Ty IE Hef T # wfq i 2
HEg o T8l A 918 o ohel Falll @i TUMET il 99 § I8 §Y
GArs o a1 i of TR R

100 kg SHM @i Teh a%] 1 o THH @0 § 9ad T 6 s H
SmS‘1@8mS‘1§W%Ia@¢W3ﬁTaﬁa¥1ﬁTﬁaﬁ
UM Y| S o o URAT i UM Y S SE o] T SR 2
IR, foptor 3k Tger foreht Tormmt W wgd g wfd 9@ werl g
HR H AR €, ST=Meh Il g3 IS Hhigl, el o A o N9
Y o7 T 3R 98 IS 9 fauss T e iR fanvor 5 frafy
W foemg wtd €1 6o o1 we € TR RIS o Eo uftedd W
URATYT R o HoNl YRed o WA i STUe wgd A B
(Fifsh *1€ o a | uREde &1 AH $R o o | IRedd o 99
¥ 9gd Atk B1) SR 7 ®El fF JfF FR w1 A7 agd ek
ol 37d: $R A hig W Igd A g amal fSTeeh HRUT hig i
Hid & TS| TgA 7 Tk T4 Teh <d gU Fel FF FR g gl I
T GHM S oM SR A o GoT H sRie qfted g3t 39 faemi
TR T fdfsran 3|

TH 10 kg SFEM HI 5 80 cm HI H9E ¥ WY W i’ 3@
el § U g W W TAMIARG AT o HM 1 UM ]
IR | e gg e i IR e RO 1 91 10 m s? @l
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I aor Ufad & A

Jfafaa =g

Al.

AS.

A4.

Teh o] i T kT erEeen § g wwa wnei e @

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

(@) ROk AR W g o R fentel weRd €2 0 T e
27 g @1 87 W W 22 A YA B2
(b) 7Y o W o ol et o o W ) Tk ehrer Wb 2

1200 kg SSHM Fi HR ] Th GHac GSh R 3 SAfdd THH o
Y YeRT 34 ¢ SH HR I dF HlKE B AT ST 0.2 m s
1 0T I (ol Sl 21 Toha &1et o |19 Goieh SAfe i ohi
*ehe] T4 B 1 (I o fof @efi =l THM Ui 90l o W12 I
¥l 3d 21)

500 g SATH % Tk BUIS g1 50 m s 97 ¥ Tk *id W TeN
fohel ST B1 *id g YIS i "gd %A GWI 0.01 s W € Uk
f&a S 1 el o gN el W oY T §e o1 YRk i
T& 1200 kg SSHM FT AR 90 km/h &l o1 ¥ Teh WA @1
o Y Tl W 81 SHeHT a7 Wl SFHfed 9 o o R
4s ® SEHT 18 km/h @ T € RO R Ha | qied=
fehe HR| WM aTel 9 o 9RErT &1 ot giemem
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g 9

S 7 A § H FHA AL I A oF AR
H oIl 9 ol A o ek oh ®9 H T
foran 21 Taa i ® T Tt g &) =rer =
Tfd 1 SN e o T ot sl STewaehdl
eIt B1 BH Ted J@d § T S fendlt owq i
S 9 firen s @ @ 9 geet ) i @l
iRt 81 &0 od € fF oot e gd & =
IR =Rt M B1 KA YEE S qiehHn
HT Bl 31 Tl sroweneq H, segel W, wel
T qAT FSH TR A 9Tel Hig 9 a9 BT
MW SR g2 9 T2 i THeT TC o
& o1 Teft & fou w & 90 SweEt 1w
ol ! ey 5 hed Bl

9 LA™ H TH [EAh Y0 G [ETh Y]
o HEfe a9 oF ar | TemEd &l §d
geal W TEARUU g oh Y9 oh 3
3Tl & T W fa=R 3| 89 31997 R
for Rt a%g o1 R Tk T&H 9 S0 ©H W
fFg YR REfdd Bl 81 saf o a&gef o
AT & T o R H off 89 foen-fomsl
FH

9.1 TEATHST

T S € foh =g gt o1 ey o €l
forelt o 1 ST9 S T AN Tehd €, A oE
B AT 9% FW TeAd T AR R A
R A ot B1 #ed € for w9 e
Ug o A o3 9 df TH 9 S W ) 9w

o
L] 'I
0965CHI0

gbcqlmﬁ

(Gravitation)

o i &t fshan = =g &l | o fag afka
fRanl I=M A foh afs geat ¥a &1 oTot
AR AT T Tehell © 1 I T8 AT B
3MRfia &l X Ghat? o A feafa o
aE o @ @1 ®? S oEH e fh
I STaEensi § TH & YRR H1 el SR
21 3= ok T o eTurt e o g fag
R F5T fordt T W 9Y W) A 8T
I geelt ) SR fiRdr @ €1 31a: 9% eravd
& geall g SAThid e ©1 Afeh gw arsd
o =gar i gest #t R fRd g =&l <@l
3ET IEHT Hi G HI THSH o faw
foRameRed 7.11 W qH: fo=m &<

ERIEXSIE] 9.1

o YT 1 Th Thel Tl STk Toh I |
Tk DIl TR S|
JR o S @ HT THfET IR wer &
TR T § SR S e fam 0.1 |
fe@mn T 2l

g o 7fq
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o TR i g 1 fem @ <fEm)
37 o BIfEU
fFT @ weer 1 Tifq =1 Tz A1 <fEm)

UM H B W U TR T HivEd
=Tl ¥ gEehR 99 H T il © qen qods
fog W SHH! i T 9 Kot 21 fxem ok
Yed o or-ufiedd o e wfinfea @
519 91 o RO T8 ROT el © qe S 9%
1 IR Y | Tiaiel Tl €, 9 o s
1 R ol B 39 oI HI AfYohR T hed
21 38 ol I STl | TeeR Th Tl @
A god ®9 ¥ Tfaeiiel g S €1 I8 el @
I 99 W TRt @ gl

99 W @ @ h

A B c

™ @ S

HE WA W S g9 W had Th €
fag W foedt 8, 99 W wEl W@
e 8l 39 o § W @ ABC
94 o fog B R TRt @ 2l )

gedt oh AN SR FKAT i (A ks 9
o HROT B AfYehg ot gedt o ST 5
o SRl et o 21 AfE En g ot 7 8l
I5HT THTHEM 7T 9 T W 99 R Feld
peRl

T <@ T ¢ T fiar gen 99 geet i
AR oMfia B B F G off gedt i
ARG YT €7 AE T 7, A &H gt i
e &1 AR Tfd HC FA TRl @ U2

eI 0T

Tfq o R W o STJaR 9 ot geaf
FT AHITT HI 21 AR A F TR
o TR, fohdt fSu g aa1 o foig =Rt agg
% AWM o ShHMAE! il © [
(8.4)]1 geAT T 7Y WE hHT FHAAN T
21 THfT &n geat &1 99 &1 AR A H
T&f <Ed| 36t deh w1 fasR I8 SH o fau
Hifsry foh gealt =g@T &l 3R i FA 2
|

AR OR ReR ®, 9t 7' g+ ufeem
F3d &1 Teel H1 wifq qoh Fh 0 FE Ghd
g for g qen vl & o T 9 faeme 2
I qeAl oh STHR I =g A Freepd fehren
foh ohorel gedlt € e X KA i AR
TRl wdl, dfcek fava o @+t fie ww-g|m
i ST L &1 TSl o s T8 SR
o TEcARY ol hedrd ¢l

AR ST HT Gt 90

fava =1 g fus g o1 fis &l t& 9«
Y SR il €, S < fUei o Seamml o
UFhE oF HHIANT T 3ok o i 3 o
o1 & F[GRAMU! BIal €1 T8 =t <A e
i foem et @ &1 faen o o 2l

9.1.1

fad9.2: fo=l 3 wagmm fuel & e Ty
I 37 Fsl Hl e G @ B
feom o faRfera giar @

113
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HH ST M a0 m $THH o6 3 g A
TN B TH-TN W a7 W feord & (7 9.2)1
M ST gHi fist o o= STeRsl 5 F o2l
TecITRYUl o didfs | % SR, IHl
fusi o 9 o' el 9o 39k Sl o
%S o GHMEIT 1 37efd,

Foc M xm 9.1)
o <A1 fUel o s o H arel 9 S S
1 g0 o o o SEHANUE! €, 31,

1

F‘x? (9.2)

THRION (9.1) T (9.2) § H Ui 8MM
Mxm
F o< D (9.3)
MXxm

q, F=G P (9.4)
Sl G U TRl ferish & iR 38 gt
el feeriw Fed 2l

FI-TUH I R, THH (9.4) F I BN
Fxd?=G Mxm

2

Fd
I G=

(9.5)

Mxm

GHRIT (9.5) § 9, gU 1 FHATH o6
e Gfaeefyd & W 89 G °h SI A
W B SN m? kg2 B

0 shafed (1731-1810) 7 TH U
T T START F¥eh G 1 A A1 fohall G I
A A TH 6.673 x 101! N m? kg2 B

B WA § o fardl oft < aeget o o
AT ol foRmE el §1 ed et qen
g o2 319+ T & e oM A 39w
o AW h AYHhar Hiteq| Fsnd fepfan
foh o7 39 9@ HT1 SN F TR B

e from T T et @ & e

g gft oegell W @] e €, = A

TEU FET B A B, TR F W 8l
E 1 I |

o -
& F, d o o o S[cRAMUN! & 39 HoA
1 31 € foF Al a + 6 oM

S, a0 F 1 | 36 & 9N @ ST
J

IETEL0T 9.1 Y2AT o1 EIHM 6 x 10% kg ©
A HLHT T FAAM 7.4 x 10% kg &
I geet qen <gA o W= w1 b
3.84 x 10°km € <l geal gRI wgHl W
AT MU &6 i Gehad HITST|
(G =6.7x 10" Nm? kg?)

Yeal T S, M= 6 x 10 kg
TSHT h1 SSIHM, m = 7.4 x 102 kg
geeft qer =g o W9 ol g,
d = 3.84 x 10°km
= 3.84 x 10°41000 m
= 3.84x10®m
G = 6.7 x 107" N m? kg2
THE (9.4) 9, gt R ASHT W
T T 9,

M X
F=G d2m

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

=2.02 x 10%° N.

37d: gl g SSHl WA T S
2.02 x 102 N &I
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1. TEEIHYU HT G (TIH Tqrsul

2. Yl qUT IG&!I Gdg W @l fHdl
a%g & a9 T ared ey ae
&1 GRATT F1d X7 &1 G [Iiau)

9.1.2 TEATHSY % WEAEH TEH HI
e

TTGCATh Ul h1 TSl 8 3Teh TeT IReresi
1 FheAdYesh AR Hidl & Sl 3TGag Wl
St off:
@) T geat & 1 T N 9;
() Yt oF =R AR FSHT &I T(q;
(i) §F oF I X TSI T AAA; q°O0
(iv) =SHT q°1 & oF HRU SOR-HE|

9.2 W YA

ek qad w1 e SH oh fau ey T
IERIETS T
ERIETL

o TH TR i)
o TH TW HI AR kU
9@ A e e 2

o S ¥ B get aqe W erh o
AT Yt 1 Yol o 9 ST &l i
e gl hEd B 3T: S oy geal
R shael 6 ol o SRl Rt €, g9 whed
¢ for aqd g wad o €1 @ fiRdl g
aegetl & o W g giedd e 22 fiRd
gu aggett ot fa @t feen § wE ufted
Tt BiaTl Wk gealt oh TRl o HRUT o
o ufmor ® uRed g 21 oo A #E off
GREd RO Wi 3= HL &1 S i hIE

eI 0T

32

%] gt 1 AR iRt 8, @0 % w 2
Tg @R Yol & TR a9 o HRUT T
AT 39 @O & Yealt o TEcld 9 ok
SHTOT 0T AT o R0 Hed ¢l 36 o' d
& td &1 goh Ak a8l & S R0l o §,
A m 2|

Tfa o g fem 9 W w@ ? fe W
THM LT T T RS g1 W ey
el 9.2 ¥ TR &1 SA9H m 81 &H
Ted 9 & Wd § 5 g w1 @ iRt asgatt
o TEeld &1 o SHROT R0 ol @ S g
g9 fifée =+ 2 zefay Teeia 9a &

TRAMT F, SEHE T e @Rl oF UG

o UL B, 3TeMfq
F=mg (9.6)
TR (9.4) T (9.6) ¥ TH Wil Bl ©
M xm
mg=G 3
d
M
a1 9=G— (9.7)
d
Sl R M el HT FATH T qql 4 TEG 9
gedt o e &1 U 2|
I ST Tk o%] Yeail W A1 3Hh! 9

o U T FHR(9.7) H T d, geit 1
R o SR g1 39 YR Yool &l Tdg W AT

TR THIY W@ a%qgsli o fau
M xXm
mg =G 5 (9.8)
R
g= ? (9.9)

geal Wk qui Tiien &t €1 gedt i e
yel ¥ fayed 99 ® SR 9H W e €
THfeTy g 1 O Yol W e o 1 sTde
Afereh eran 21 Afuehlel TUMTS o ferg gesi
i Gag W AT THeh U gk HM I AN
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feor oM ehd ® Wfeh gedt 9 X T g
o g gedlt o TEEd a9 oh HRUT @R
TR0 (9. 7) @ T TR ST HeRan 2

9.2.1 T&EIE ©RUT g o | ol URhe™

o d @0 g oh HM ] TReheld HIA o
fu & TR0 (9.9) H G, M A RS HH
e B S,

qreifeh e Fadieh, G = 6.7 x 101 N m? kg2,

geal k1 TSI, M= 6 x 10% kg, 91
geaft I 5541, R=6.4 x 10° m
M
Q=G?

_6.7x107"" Nm? kg™? x6x10** kg
(6.4x10° m)*

=9.8m s?
37d: geall oF TEd @l &l AF

g£=9.8ms?

9.22 Y&t & THEd o1 o YHIT
TEgRA Wt

€ THEH o foru fo o geft aeqy @iEett =

3, ISt A B, e SOE ¥ e X 9

i, emeT w fhamsramm &1

feraraheTa 9.3

o IS i Tk IMS 91 Teh TR TifoIg|

o T H fRE TARG w1 wwe @a 9@
T Ty e few, w0 SH R W
TH WY T 2

o BU @A € T e ol W TR &
T P R ¥ WA T U AG h
Hfeier o HROT ear 21 Rt g2 st
IR T FH o HIROT A1 Rl STt
%l EARIS BRECERG U | QIﬂIaTﬁaﬁTmﬂ
ook T T ol G § 31feren gia 2

116

TH YA i I BH hid o 9R H KL
T 9 gan feprel < E ® A T qen
TR T 8 X ° 9 i

B0 WA ® o g uad ® a5 o
A9 HIA B THERT (9.9) W, I&] EN
3¥a fRar S aTen I8 @Rl $Heh SHH
R AR TS Fan sHhT 37 gIn fob weft
U WiEell a1 S, I8t 91 BRI, Th 8
g = el =1few) T el o STIER, 39
o= =) gfte o fore Tefiferar = seatt ® e
1 geht g8 AR ¥ fafy= awget =1 fivmm

wiifer geat & e g 1 °E feR 2,
Ad: THTHH @Rd Tfd oF Gt HHHI,
T 2 WH Wg WA W 9 99 @I
(3f@m 9 7.5)1 3 e €

V=u+at (9.10)
1

s=ut+§at2 9.11)

v2=u?+2as 9.12)

TR uTE pHA: YR To 3ifaq a9 qe s
a5 5N ¢ G | =l T gl @)

T THRON 1 IR R W, AR
@RI () o T fen o ereiq wifq st fem |
T @8 Al 9 SHH! ¥HHS | R (a)
& WOMHE ol Sd I8 Tfd i I ok
foradra e 2

3IEEI0T 9.2 Teh &R fohdl FR ¥ iR X
0.5sH oTdl T 37 fidl 81 afeper |
Tl o fA g1 A 10 m s2 TS|
() *RA W THAd 9T FR Hi 9
F BhN?

(i) 0.5s%h SR STH!T G =1 =1
gft?

(i) ¥R ¥ FIR fohat o W™ =7

feaamT
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gl:
Y, t=0.5s
EINEED a"T,u=Oms*1
&g ©RUT, g= 10 m s

TR T TR, a=+ 10m s2 (STHET)

(i) el v=at

V=10ms?2x0.5s

= 5ms’!
u-+vov
() Sf&d = = 5
=Oms'+5ms)/2
=2.5ms!
(i) T B T G, s=%ar
Yo x 10 m s?x (0.5 s) 2
Yo x 10ms?2x0.25s?

1.25m
Hd:,
(§] ?'T{T‘ﬁ I Zhd HHY $H°hr\| Sl
=5m s’
(i) 0.5 Uehs o SN TEHh! A =1el
=2.5ms!
(i) Rl ¥ RN I S
=1.25m

IETEATT 9.3 Th a%] ol AR fon #
TR T A el ST & 3R T8 10 m
F SAE I TgEdt 81 ke Hifg
() I%g foha" o ¥ SR Tepl T qol
(i) %] §N Seuaw fog 9% wgem H

fotan T |Ha|
Bl
T &I T 3, s=10m
eﬂ'ﬁméﬂ, VD =0ms!

Wﬂm, £=9.8ms?
& bl U, a=-9.8m s> (3’7‘2‘5"&'@3[)
i) %> = u¥+2as

0 w2 +2x(-9.8ms?)x 10 m

TEETHTIT

-2 x 9.8x 10 m?2s2

J196 ms’!

14 m s

u+at
14ms!'-9.8ms?2xt
1.43 s.

|
lwy

)
1]

(ii)

O g <

Hd:,
@ URRIH I u=14 m s de
) Toram T 999 +=1.43s

1. 9F 9aq @ 39 T GHIT 87
g N 2. TocET =RO § 39 ¥ GHAT 87

9.3 AT

= fued sreaa | wer © 5 fadt 9
SN SHeh g i WY Bl € (ST
8.3)1 B g ot U 7 f form erfuen
] T AT B, Ia9 & SATE SHHI
Siecd ot g TRl o o1 seHHE 3d &l
Edl © W o] geel W B, WeHl W B A
iR ey sfaler ¥ 21l 39 YR 9% 1 STHH
feoR TEal & a1 T T ¥ TR WH W &
EESEl

9.4 WX

T WA € Toh geall Todeh o shi Weh e
I G AT FA T IR T8 T 9 h
A (m) AT Gt oF o ddd o R0
T (g R el 21 Ferelt =g 1 9R =8 =
2 TS99 9% geall & 3 eTehfia et 2

THA T &

F=mxa (9.13)
T

F=mxg (9.14)
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TE] T YAl T STRYU a1 9% I IR
el 21 38w § Ffe td €1 58 Tl
(9.14) ¥ gfeenfid & |

W=mxg (9.15)

Hifeh o] w1 9K TH 9 B 8 Te
geefl 1 SN ST BT ©, 9R 1 SI AHH
I & S o #1 7, e e (V)| YR T
o1 B S Feater fewn ¥ 9 %) S o g,
THfeT o R qen feen g B 2

T WA © fop forelt fou g0 e W g
oM feer war 21 safery ferdt fRu gy v
TR, I T IR a5 F FAIE mh FHTIN
Bl Bl U W o m | TE RO 2 T fomelt
U g T W TH 9% & 9R Hl IHHh
oAU ! HIY oh ®Y § STAN HT Gehd 2
fordll o1& h1 SIHM Ieh I W, =18 geai
T 7 fepet g TE W, ST € @Al © S
5] 1 R 3Tk T T TR e € it
g 1 HE T W w2

9.4.1 foHdl a%g +1 957 W ¥R

e Hen € for gest W el o T 9R o7
a1 @ geet 3@ u&g Wl ool 3R
TR T Lt B1 3 R, wixH W et oeg
# 9R o8 o9 ¢ fEE =g 59 o9 W
Mepfia wdl &1 HKAT 1 FoAHH Yt i
UL A T TE HRU AKAT TS W HH
SHYUT A T

M fifeTe el o 1 S| m e qen
<A R THHT TR W, 7| I AT AT BT
TUE M_® 9 3@H BRI R R

TR YU Sl HETeh EW T W), =5l
R FE H TR M

M
W, =G ";Q;:m

(9.16)

118

A AT SE o T 9ot W R W Rl
Jedl T SEHM M A $THT BRI R B

ROt 9.1
TeE | 5o (ke)
fus

geait 5.98 102 6.37 10°
A 7.36 10% 1.74 106

Gl (9.9) A1 (9.15) ¥ BH Ww BIAl ©,
Mxm
=2
THIRUT (9.16) AM1(9.17) H RO 9.1 ¥ ST

M W@ W

_g 7-:36x 10*?kg xm
(1.74 x10°m)’

W, =G (9.17)

(9.18a)
qdql W, =1.474x10"G xm (9.18b)

HHIHTUT (9.18a) Thi THIHITT (9.18b) T 9T
W EY U B 2

W, 2.431x10"
1.474 x 10"

W, =2.431x10""G x m

= 0.165 =

We
W 3
T W 5 9.19)

& T FSHT W IR
= (1/6) x 391 Yol T ¥R

IR0 9.4 TF & 1 5HM 10 kg 2|
gedt W YR AR fomaT gim?
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Bl
THAM m=10kg

& R0 g=9.8 m s

W=mxg
W=10kg x9.8ms?=98N

3T T 1 IR 98 N &l

IFMEAV9.5 Teh 9] 1 YR Yeofl ki Gdg
THYY T 10N 3Tl &1 SHehT TR <Al
H Gdg T T W foran grm?

e ¢
e A @
FEHT W o] H AR

= (1/6) x J2&l T SHHI R

311,
W, _10
m 6 6
=1.67 N

31d: FSHT hi T8 W 9% F 9R 1.67
N 2|

N 1. TG a5 & 5@ a1 9% H #
SR 87
2. &4l a& &1 =95A1 W 9K Ye& T

mwaﬂé o7 Y glar 87

9.5 YUNE de1 g

w1 HM e Gen € fe we Wem o
MM @ Al g T 22 I T Ik o
TR T B9 27 ¥ o siferek gl 2, Tk Taq
= W e g @2 frdt 2o W w9 o
TR 3Nfueh =g I Bld €2 e aret iRl
1 ¥R I F el 8?2

eI 0T

T YT T IW T ok T den W
Ifet gfeeTed i THeH & fau § T o
R T e fGen o o 9 42 9 (9Oig)
TN 9id Tehleh &F%A W o aTed o9 ()
FT UROT ¥ U= HUA GEEE BRI YU
q <& 1 31 gHgH o fow ez frAfafed
feogfaat w foam =1

feerfa 1 : fordlt gaifed a6 W o0 @ =
NI =Ted & Sien T fosr 9.3/ <eifan e 2
Ig H HH b AU A9l g A H
3T S W AT SR 39 STeee H o1y fim
o IY (FU2 9FT) & TS o &ABA W oA
A B | IE A A hI GAg (I53) ok wele
Tl B 78 et f7 1 Ak TR Tdaehd s
&Pl T AT B

fas 9.3: = & & fo7q 187 U 1 372 G e
& T Fa S &

fearfa 2 : o forfora (der) W W@ B
21 3Uer W i ¥ el ¥F [ g1 3" W W
dfew) ey <@ foh oMU IR W H YeA
fa = guan < etawenstt ¥ 3 W o
oAl &l YR TR 1 R 2
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3 9E ok § foh R Feater fagn o =
1 R M o ol B F&l ot 3 hi e
o oeEd o @1 ¢ ferdl ovg it Udae ok
e oM aled Sc1 1 YOS shed &

e e e W W @S e €l 9
7iq ek IR T WX, 379eh TR o &=
o e &l T o (@l Bl §1 S™ 379
oe I &l 9E) 9t Aueh YRR oF Yook
el o SUS &Fd T ol § S TR
Aeh P o &5hel U AT B 3H YK
A 9T & 99t w1 fa-fae gl ™
==t g9 Bian 81 Wi feufq o goiig
YA g1 T IHeh YHE STOR-3TeT B
Ot YuliE 1 YWiE 39 &% W R 2
59 w fok o o 2

@ T YUNE T YHE S §U hi 3T TS
e i feufg o stfue 21 9fd i &
T O el YOS i S hed &1 39 YK

qd = (9.20)

ST

HHIHT (9.20) H UM, T4 &THeA oh SI AR
Jfaenfud ¥ W 84 <T@ o1 SI AEd 9T
Bl 81 98 W N/m? I N m2 2l

AR =9 TR % 99 §, <9 %
SI 915/ i UrEhel Hed ¢, 1579 pa § oo
o S 2

faf=1 &hell W o el IO o Jd
i T o foU STET Ush H&AcHs SSIE]
R faar #|
IV 9.6 Th Thg! 1 Jeeh] B W @l

2| ThEl o ok 1 KoM 5 kg € el

@ T 40 em x 20 cm x 10 cm 1
AhS! ok Zhe N Ul W &M dTl I6
H G wifew, afe sl f=fafed

120

40 cm

10 cm

2
[¢)
2

20 cm > 40 cm

(@ (b)
fax 9.4
fometl &1 Tag A9 W W S 2 (a)
20 cm x 10 cm 9T (b) 40 cm x 20 cml|

el

Tehel oh T<oh hl SAHM = 5 kg
HWWW=40cmx20cmx 10 cm
TET AHE! o ok 1 9R U Hi g
W YOI S €

3,
W= F=mxg
= 5kgx9.8m s
= 49N

WWW:WXW

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

THIRIOT (9.20) 1,
49N
9= 5.02m>
=2450 N m=2.

Wﬂ?ﬁﬁ_ﬁéLOcmeOcmﬁlﬂTl’:ﬁaﬁ
Tag B W TG e 7, T U H TeAE
W e fa € Wi @ 21
W =F|.<_Sﬂgx?ﬁ€|§
=40 cm x 20 cm
= 800 cm? = 0.08 m?
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HHIHT (9.20) F,
49N
~ 0.08m’
= 612.5 N m2
Hdg 20 cm x 10 ecm GRI AT -1 <M
2450 N m‘Z% ddql 9dg 40 cm x 20 cm
SR O T €€ 612.5 N mr2 &

T YR d&l 96 99 DI AAHA Il
2 ql stfues < a1 o el W HH T
A 21 JE RO € R el o fR el
B €, Weh 1 O ¥R B & qe Wel i
9 =t Bt 2

9.5.1 WA H

i 5a =1 T A 2| 3E AT U’ & HR
fordt Tde T <@ o 21 S YR, el |
ff 9 g1 € qen o 59 o § W S ©
IHeh YN q ol T Te o B ford)

I%g SIHM o A W H arell <9 g}
feenetl o fan =@ gafid 8 S 2

9.5.2 IIdhdl

F Y A R qeme § R T SR erH
wE HO eohl WA R B2 N wed
e fordt ¢ o U @iwn ® SR ey
fren ® for <& ot @ ot 9o, ¢ o o
Y oL 3 ¢ o o 3Aferen Wi ot @2 R
Fft e Gen @ T iR dun ©id 9 e
S 9% o UM H Nl T8l gadl, olfehd
SIo M e | e B 1 o B £ e e e
w9 H T A F ARSI SIUM? 3 et geAl
HT I SFA o AU SA™SRdr o IR
ST STeTaeh B Scdteehdl w1 1Y THgr
o fou o1su s feamenery R

eI 0T

ERIEISIE] 9.4

TANE e i Teh @Il diadl ifsid| siael
% & F Th qGeS TR Y W% W
Sl 39 T e W 98 deel | Eu)
a9 2@ T didd ot 21
Sae @ UMl H eehfeld] 3T HW i
AR TH oFRl TEgE W ¢ 38 3R
Afer = ¥ehee 1 WIS hifeld| 3T
70 3R arfereh TeE | eohe W hioE
IYE HN e @ € o o daa
W FW & G § wH o« o 2
JY-SY Al 1 U A Hehed S R,
T §R W T TR T T a6 agal
S B W q TR diqet ol | gl @we
T g9 )
o 379 9ad I SIS N I8 STARL T
T AT S B
1 geal T TEERY I 36 didd W
FrEiE B2 AfE U@ ? @ siaed 8l 3 W
o § = @ < s e
e
Jedt 1 TEEh YT 9 diael I A i
foen o ov7ar B $9eh Il didel A4 i feen
A flg=rdt 1 Afrd T Sidel T SR T 3R
g0 Ol g1 3Td: diad SW i faem o
yehell STt 81 €9 UG ok § fF oRg 1 WK
Yeal ok TR S0l ol o SXeR B Se el
dlg Wl @l siad W 9l §R e o
TN H foen d 9o 39 9 9 Afus 2
FHife Bied W T8 TN S 2|
diqel ! I e AN W@ o foe, It o6
BN 9 W SW HI AR TFH a1t 9 hl
Gferd T TSI Y A e § o et
Teh 9188 91 ] R I ToRan ST Hehdl B
IE 91 hH 9 FH SN Hl AR H a1t 9
T Fad o ¥R o 3 o S g1 el
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el W A g S HI IR WH arel
g 3T del shaAldl %l EIEE]| ff IhchH'\l
A ¥ gaH T, 9 I%gsll W THh Ieairad
I Al B AT del T GRAT q%e o
e AR 2

9.5.3 UMl $1 ga§ W W W I
A = gt 7= R?

TH Y9 1 ST I i o U e fFefariad

IERIETSICRCTY

EXIE ISR 9.5
Tt 9 W Teh s o)
T iR 1 Hid oferT 3 38 I &Y
Tag R Eu|
2fEw == B 872

FId I S &1 Hiel W A e gealt
1 el Y0 el 39 HIe 1 AR Eiedl 2|
T hiel T Scted 9l ol © S 39 HU
1 foen o wehetar 1 AfhT i W A= w1
3R A el o6, Shidd W YT R T Y,
S 9 @ A 1 THieT 9% g9
g (o1 9.5)1

S =

V]

) &l 4

fa% 9.5: url @1 9ag W 3@ W I Hl wIcT g9
STt & e Hich atar &

122

fardery

o UMl W 9O ST Ao
o UH Hid qU THH THAN ] Tk hich

9.6

1 ghel ofifsu)
o TR UMl I Ude W Fau
. =fFu Fn e e

Shich Ol © STelfeh shict g Sl &1 W&
3I7eh Sl H SAd % RO Bl Bl TR
1} 1 S, SUh Tehlsh AT oh S|
% Fed &1 Hich 1 S T o S d
#4981 3Hh ored € fF wich W UEt
ST e, Shich o AR § ATy g1 gEifay
e at ® (fa1 9.5)1

e I hid & S YA oF S 9
afier 21 @1 o1 @ fF o &1 #ie W
M 1 IeEA 96 AR i Hhidl o IR 9
w9 Bl ST 98 Ta S 2

T YHR S9 oF S © HH T HI
TEE 59 W Rl T 5T F A ° A
e 1 a& 59 H g9 S 2

W
\ J) | = wehanamgredd @ @ %
) 4 UerFal § Thel o H IS FHIST
|  @a e =
2. ScAEHA § 39 F GHFd 87
3. UMl @1 T8 W 3@ | FI5 a5 Hl
aedl a7 gadt 27

9.6 MRS &1 fagm@

ERIEXSIE] 9.7

¢ T TR I Thel AT SR 38 HAMGR
T A1 W H SR o U R g i)

o TN A SR I UhS HT YR i TEHIEY
St T o1 9.6(a) | fe@mn = 2
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¢  TURR % YR % HRU WS H S Bl
e ¥ gfg a1 FAHRR el H1 TR
e i)
39 Yoo hil Ueh o H W A1 | &R 9
Az S & a9 9.6(b) ® fim@mn
T 2

o U Fife foE SR HT A | A el
1 w9 o = gRedd g 2l

fa1 9.6: (a) 891 7 T2 TR & ZHS & IR &
PRI IS F1 SR AR &7 F&0T HifTT]
(b) TR &1 UM H gald W SRT % TR
o &ut o At @

Y T o S € geer i R+ e
¥ A S S S e § W g &
uigEis | ot e @1 qenfy, Sie wer
T § g0 e g9 W € ST 9% hiE
Rad &l fK@r <anl S’ & J9R a1 gel i
A o @ ey o frehy e €2

B WA € o We & Sl A e o
qfer a1 qen oF dIegdih | Jig, TR oh ¥R

eI 0T

o HROT et &1 FAfR TR U H gan
W 39 gigal o w7 Wt €, gheht aref
foh TeeR R TR 1 f9n § ¥ 5 o 2
THeh GRUTHEEY, WS &1 SR T o orell
T I FH 8 W ¢ SR gEfery were
gfg & oft =t on St B1 S fR v &
== 1 ST YT €, T g SW w3
N T T 9, Scele §el el 8

fordt o%g W ofH a1 Selad a6
RHATOT fehe Bl €2 i fohelt Uk € a5
foru oe |fi ol W w9E 'iar 22 = T
ST T wA o, g IEqU TEH A 5
1 ST HIA B2 3 T BT ST SAHHS
o Togid g0 o Bl 2, fS9en! =1 ger 9
ek Tohan STl @

Sa fedt a&sg &1 fodt @@ & qoui =
AfTh &9 W gaE Sl & A 9E SW I
oo o T 5 1 9 L € S o g
E2U U e o YR oh Sed Bidl 2

I A T T T Geohdl B Toh SRy
9.7 H Tl o It H I TE <o o a1% e
& YR ¥ SR i = el g efi?

s T Uik AT
J| 3B Teh faglid &t @i
= ﬁ 3= o 9 9 fore

ST ¥ YA W UHl ARl a8d
GG %I El H@ﬁ I ?{iib"l (Eureka) -
et Tereard gu ort, forgesr aref @ “H4
o1 fe=n 21"

T T 1 YA I TS o Gope |
ST g WH i YAl ®I A9 F g
ERIN
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SIS o6 f9gid o 9gd | STI9aN
Bl T8 S qen ggfedl o fesgd s M

Y T ST 71 GTUE, S g o feRelt T

39k Fient den sanfafa § feew o
w1 A 3= s = 5 Saew, oAt

- iy i i * IS B SE HH & U T B B
ek T A G F ey e @ ) ‘
98q el H| ‘ qe TG, ST %ol o S ;o o fag

W B ©, 3 fagid W enia 2

} 1. T% goT (weighing machine) W 39 3T 57017 42 kg 71C F3d 81 1 SYHT STTH 42
) kg @ 3k & a1 #17
" N2 oves wg oF ¥ &7 Sig 41 uF i F v B qerr W HI9R T J0A1
100 kg 5579 391d €1 arsifashal § Th-g@R @ 4RI @1 71 19 71 Gehd @ [ pig-ar 9ri
g oI Fi?

TecaTR YUl o 7o oh STIER =l 1 fUel o6 o9 STehtior ot 39
3l o SSAHMI oh UM% o HHIANT qof 3ok &= ohl U ok o
o SR Bl Bl 78 frem g fiel w o e € WR o
fava & =gl off 2l 3@ yR & Fem & et fem e 2
TR Y Ueh &7 5T € 5 ek foh iga 31fereh soame aret fie
g | @I

T ool YA qel § S 9@+ W HH Bl Sl €1 T YA qe
o fafr=T woml @ off IRafda g € iR 9 o ydi @ fagad
o W1 AR Tl S 2

ot T 1 9K, o8 et © FTEd geat SH ST S Sehiid sl
2l

el a5 &1 YR, SAEM T eI @0 oh UG oh aXeR
g 2

forell oreq b1 R fa=1-fo ol W f=-fa=r &1 @k 2, forg
5o fer & 2l
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eI 0T

gt aeqe fopelt Tl o gAMWW Scied 9 sl SHd i B
579 59 o oege I gAE S § SUh W 9 FHH S h
T %9 1 Tde W aldl &1 9% o 1 T, gAY S el 5o
Y ffuss Tl 4 59 W g Il Sl

HHEMH

10.

11.

If J axgeT oh = I G R ST H A AW qF 3Tk A
TeATh YUl I fhe YR FKe?

el el W o 9Tl TEcd 96 3ok ST o THIYNT Bl
21 fhY ©h Wit g ecToh! o o el dsil © A @l fRdt?
qoall Tl SHeh! Fde W W fhdl 1 kg i % o o e d 9
1 RHTOT R B2 (Yl 1 SHM 6 X 10 kg € a1 YA
5 6.4 X 10°m ®)|

Tedfl o WKH Ueh-SH i Tl 91 W ARG Hd &1 H
geaft g ot | <gHl F1 SHTd HL ¢ 98 9o, 39 9 9 ey
TS YAt i ARG HIAT T TS € AN B & A1 SR &7 TR
12

IfE =gAT gedlt 1 MHa FH3ar 7, @ Yool =gA 1 AR A FA
T dr?

T agetl o = o 9ol RNl St 1 9 B, Afg

() Teh %] 1 SIHM AT T A Sa?

(ii) SN o ST T U IR T fiF AT AT & SI0?

(i) S TGS oF FEEM I AR R Se?

TEelIh YU o TEfeh 20 o o Hel © 2

gt T T oROT 1 €7

gealt qen fordll o o o= ecid 9l hl BH I ol ?

Toh AT A 01 T 1 o FR9 W gal | F8 T 941 TR
21 9 39 G I e o W ST TS w1 a1 1 9 suh! i
@i} U A °F vR 9 9% 8?2 AR &1, a1 &2 (Faha: yal
W g1 T foea gu T eTuen st 1)

T HIS h1 e, S YHR &1 e H g HT sE 0. 1S 9
e = et @7
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12.

13.

14.

15.

16.

17.

18.

19.
20.

.

22.

FEHT I Fdg T &g o1, Yol i Hdg W &g dal i
3TUETT 1/6 70N €1 Ueh 10 kg T o T AT T 1 geail | =2
H 9 F1 TR

T 71T Feafer fGen # S0 Y 3R 49 m/s & o7 § Hhen! Wl )
qiehe SifSTT

() stfershan S Wl a fop T qgedt 2

(i) geall 1 Hag W a9y oited | foran @ e wwa|

19.6 m Sl Th HIAR i = ¥ Th TR Bigl Sl 81 geafl W
TgeH 9 Ted U1 SAfaH A A hifsul

Hg el FHeAR fUn § W FT AR 40 m/s F IRMAE a7 |
Ul T Bl g= 10 m/s? O §U U i TE&al § Tl g gt
SfYhaH SE A1 HITOT 2 foeTaT qon 9eer g =ell TE ool
=1 frad 2

Yool qel G o S el ol sl UReher it T €,
geall 1 M = 6 X 10% kg q & &1 THHH = 2 X 10 kgl
Tl o o etEd T 1.5 X 10" m @l

FE TR 100 m S fRet H9R 1 = 9 e @ &R 36
T TS S R 25 m/s o o ¥ SHeater fouen # Fw # AR
theRT TRIT| GRehe HITTT fof 3T eel el 31X hal field|

FeAeR faun § SW #1 AR Gl T TH R 6 s T G 9
o U I Al Bl FE HIfT

(a) 78 fFE a7 ¥ I Tkl TE;

(b) = BRI gl T SAfHwAH Fharg; qel

(c) 4smﬁ§ﬁﬁaﬁfl

fopelt %o o galg T o] W Iccler ot fhE e § el s €2
T o i fohdl wfeeh o T[ech ! Bigd W I8 T i Fag
W S S @2

50 g o fHel Tgef @1 A 20 cm® ®1 ARG TET HT S
1gcm‘3%)[,ﬂblw9j§'3\"’ﬂm€§l’rﬂ?

500 g o Teh HIEISE Uehe 1 A 350 cm® 81 Uehe 1 g em™®
e ol T WA A1 gem? 39 Uehe gy fawenfua aet e

gqHE fohaqr grm?
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arearg 10

sa $© ™l ¥ 89 a%gstl &l fd o

S qAqT Hell

(Work and Energy)

F o fo opg < 1 STavasRdl B €72

UM T o Ik, T ST HROT AT TocaTeh bl
% s H wEl W goh B wE ThH A
IFURON € S BH 3Tk Wiehfdesh SISt ol
THSH T Sk AR & H HerIdl il
21 ol qen uferd o1 w18 9 fepe H9y 21 39
T W BH A STAUNONST o aR | 31T
F|

Tt Teital ol 9IS hit TSRkl Bl
21 Shifed &+ & fau Tsfial & 3s geierd
fafafiai we ggdt ©1 s widferrE
(ferarramdl) =1 B9 99 WhH Hed 81 39
gehal o feTT Sofl oM o 9w Bidl 81 69
I ferameradl; S - der, TH, Ued,
fete, |=H, e, rgd ae rEfehel =l
o fau ot g9 oo w1 AEvIHal Bt Bl
e forarrardl | 31y el ohi STeRaehdl
Bt B

Siq ot ferarhemdl o oa wd 1 SR
o fIq o & A1 <Ig Tehd B SR AT Tl
2, o TRl ¥ R 9Nl ugdl ®, WM
QS A A o fau gufaa T @S
qSdl B1 3Heh AT o Sl Sl gH
eH, MET Wigd A1 VA A o fT 3T |
o 21 9t frarskamdl o fow et et
AETIHA Bl B

TEMAl o R H Hifaw| 37 7EAl 1 §g=

SIS FSeRT STAN o9 & 2l 3= &

FS ToMI bl U AT ST i ST
i Bt 82 Fotal o WEiAl ki Sl ki

TSIl 0 et 27

10.1 %1

F1 R B? B A <feh Sad | o w9 |
#14 I 1 FAM A ¢ AR 5w w9 o 'y
=0 foa@ ¥ ST & ©, 30 3§ 3H
9 I TR HE o6 AU T FS 330N
R foar &1

10.1.1 F3R HH FW & dESE TS
afyes ‘o’ = M)

FHAC T H TR FR W T g A |
g1 THA =i el €1 98 &Kok Tgdl €,
fot oIt B, oo fommi st gemafterd s
g, U Rl WO wdl §, haned
Sufeerd &t 2, 319 T & @ gHenet W
foem-fomst =zt @ qon W@ wA B
fpaTehetrdl W 98 agd-Gt Sell = Hd B
g dieErd o 98 ‘HeR HE' W R
Ifc g9 & HI AAE GRAT FSTHER
3@ W ‘HeR &M’ H g odel ‘e’
wftferd 2|

3T T 9gd 91 FZ™ Dl ¥ohe oh faly
F3IR IRm X W/ T A AT ek In
GI o STES[E Fg el feerdll $Ta ofaa
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ofF Foh 81 qefY, ST =L W HIE HE
T8 fee wifr wg@ ¥ S fovaw ==&l
gl

3T T fR W T 9 5 W T
firfe o fau fo feol-got @8 w©d B e
o W4 Bl 9 yAE fRan © qen ero
Iga-Hl el I HT {1 A MY AP W FHS
F1 H® 22 79 fome | 59 yer fer’
3% 1 27 THE €S9 w9 °, 3 frofq o
% TE oA T 2

gTehfeh YAl i <@ o forq, o9 Hifeal
R FgHF TARG !SI Aol R 9T S
gl AT TH S U W At =W Thd T
SRTTF TR % SHER 3 fEemerd
agd-o1 %@ fafga B

A <k Sftee |, &9 Tt oft e
MR o1 gHfEs e & e guEd 2l
5o foramehamdl; S - 8 o o, sl °
aiqetd e, et ya @ e, fed
FAfE3 (Cinema) &1 3@, fhet ¥ARE o
gftgfad M 1 wefi-Feft wE = e
STl 1 F el € 98 39 96 W Ak ©
for &9 39 Y qRwg ® 81 faam o =4
FE K Hl 99 YRR T T qAq1 qRefrd
3 €1 38 WA o fore emey e feramemen
EX8

ERIEIEI 10.1

SR TRl H THA ok Y foRarehadi
1 == 1 5% 9 89 3T < Sited
o % d g1 T 9 e fharhed
o fou fr=fafea 9o &1 S G
() foe ag | *E foan T2
(i) o%] W 1 Hied 8 @ R?
(iii) @ SH (FA) F @ 7

128

10.1.2 14 ®1 difTw Gwew

foaM o gficshion 9 89 & &1 fhE gaR
J@d IR gRefig & € 98 gHeH o fou,
IMRY F feafadl | faar &i:

et Wd8 W W Th Eoh &l ¥ohdl|
TR FB U T HI T AT eoh T FS
g o g e fazentya & e 39
feafa & =0 gem

Tw gl fRdl et w1 e ® &R
el FB R d% Jod g1 dAShl A ell W
oo A SR g8 ferenfyd g¥; vEfew @
IERIIRI

T T i fhdl 918 9 STl Ul
& oF faU s9eR! @ T TS IEh
SR 33dl 1 T W T ol T T4 qe
e TAAM gs; Saad i fhar T

SR feafadl &t samgdes e 9
Bl € T & & o fag < <enet o1 B
AETTH ©: (1) T W I a1 ol =6y,
a0 (i) g focenfua s =mfsw)

I} T | Hig oA w0 g T B @
& T fran T fogm | 7w o ot g
e @ @ 2l

TH o fwdt ME w1 GiE W@ 'l e
Jerdl g1 ME W Tk 51 o @1 & 9 el
T [ e 1 F Aok foar H 7w feufa
¥ @ feman T ®2

ERIEIE 10.2

I IR e @ g Rl w
faer Fifae fod e afmfea &
TIeh! Gl ST
oo firsti © foar-fomet sifsw f&
e fearfa § wr foman T @)

o 3T ST T HRI T T G hHiT)|

faam
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o AR HHE g @ A 9% R A G 9A HE

T T 2?2

o 9% HE-H og ? 59 W) s fEa
T ©?

o T o9 W wE foran wn € SEent feufa
o = qiEd B 22

R IETSR] 10.3

o Fo faffal | foeR Fifve 9 a5 ®
T T oh eS8 foreenfud 8T 2|

o UE frufy W faEr St S
g 9 o fo & foeenfa &t s

o Y o foru foa feafaat e g we
IR T TR

o 3 fis 9 foer-famst wifse f&
7 fefet o =l gan ?1

10.1.3 T fraa o1 g foan & &

foi W s 1 ohd qRefd fomen iar =2
W gus o faT, Ted 89 39 frufd X fo=m
I & e ol Tereeae ) feen | o @1 el

A olifSe fordl asg W &k fEd 9a F
1 L1 &1 A e fom a%q 51 1 e
T s34 fawenfm@ g8 (9 10.1) 1 91 &g
w fean T w@ R %@ W aiem o
SIER fohar T S §a qun fawenE ok
TOF%el o SIe B

fohan T = 9 « faTeE

W = Fs

(10.1)

fax 10.1

Cacilk i

31q:, ToREl o] T o a1l o g TR
T T d ok RET qen 9 i fenm o
<Ielt T g o UHHS & aeR gl g1
H haet TRATOT BT € e e fEen T Bt

GHIRTT(10.1) AR F= 1N dMMs=1m
&, a = g A @ %@ 1 N m g gel
T 1 AEH <A WX (N m) 1 A (J) 2
31d: 1 J forelt ag R forw 1T & &1 =8 910
@ 76 1 N o1 Sc1 o%q i ot 1 Tshan 1@l i
feom # 1 m foeenfum &2 )

GHIR0T (10.1) 1 AMYE a@q| AR o]
W T A 9 I € A R T e
fore gm? s owg w1 faeer= = €
foan T wE fohaT B2 39 SEWST
3T HifS et &R 8F & faw qu g
HETTF T

IIELT 10.1 fohdl I W5 N &cl o1 @l
21 9t  faen ¥ 9% 2 m fazenfua gidt
2 (fo 10.2)1 afg forarm e 9=
TR %] TR e ATal T8, Tl THeh LT
(10.1) % STER &= 7= =@ =
5Nx2m =10 Nm 3l 10J!

< 2m >

— —

fas10.2

1. 9 9% W 7N & 91 7l 81 4
efTe 57 T 79 F faeereT 8m &
(f97 10.3) | T ThSIT % & foreera
& THI AR 9% W T o7l &l 81
59 feafq o fBar 7o Frf fBamr g2
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T 31 frfa W foar X S99 91 qen
oo ek & foen § @; ww o= fd
et &R @1 fo 10.4 § 9T 3ER ot
o FHMIGR @i @1 81 s=d 7 HR oh foeerdH
=1 feen o =1 o @1 59 feerfq o fepen
FE T qAl TaRd & OEEA oh SRER
g 39 YR it ffa | sa grn fowan
T A WA STl B

a7 10.4

9 T fafq ® fommr = f5od f =
o] 99 o | foreht fraa fen # fa o @
2 3l 39 W faqda e o e e 59, F,

ERIEXSL 10.4

o fordl o%g S IR ISEU 3MIF 5N a5
TR ST T 9 oF g 1 fohan T
TE TR H AR Tl €| ST gN
o T A o w1 fewm § R
Ay og W R o off HERd 2

o TTH U B9 F YACHR 1 H @ 87

o M | & RUMHS HE L W@l 2?2

e HNU SR

IZMELT 10.2 Th Fedl 15 kg 1 a1 Xl
T 1.5 mIW I3 3704 R 9 T@an
21 39F W A W U MU HE @
qReher Hifaul

el

JdIS bl SHHIT m = 15 kgﬁq[
T s= 1.5m

fohell T & W = Fxs=mgx s
15kgx 10ms?x 1.5m
225 kg m s?m

225 Nm = 225dJ

Fhefl g aigl W feman T o 2250 €1

ARG feran S €, sterfd, <A feemeti o <=
180° T IV =9 T &1 AFI & &g s &
foreerTaT & gvEd o St g1 U feofa § 9w
FER fman T &/ SRoicass 91 e @ 8IR
7 R Toed gr i fohan s 81 =t g
e T FE Fx (—s) A (Fx 9 Bl

& Ja fatemed &1 fen o fouda feen o
1§ 1 TR T S SEUTcHeR BiaT §1 S/
oot fogemo" &) feon o onman € @t fepen
T ¥cHe Bl &

I feram-famet 9@ o7 T € fo foeht
g g1 foha T S UFTcHes 31UET FEOMCH
T T HIE T, B Wehal 81 W THIH

fow emeu fAfafea feamram

130

~

, 89 %9 ®8d & foh F fHar T &2
1 2. 59 &9 3% W &7 aren 91 9%
fareera &1 f39m o & @ f#¢ 1T
HT i feafEau)
3. 1 J & & GREIT Hifal
4. o F1 ww el @d Siad 999 fEd
g W 140 N &cT ot &1 Sfar 4T
@d 15 m a1 &1 @d &1 oA @l
St | feraar &1d faar 122

10.2 %S0

STt o AT STTeM 3TH9a ©| SoTl i STeavdehd]

e wfafet se W@ 21 a6 o wel 9 U«

faam

~
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et 22 g ear fau oo w1 gl el
Wehfdeh Gid B BAR Soll o Sga-9 i g
T g BId B B WS o ARl 9,
geefl o STdReh I 9 de SoR-wel | ot
ST W R Fehd B T MG Soll o ST
Gl o IR W He Hehd B2

ERIEISIE 10.5

TSl o P9 HWdl H TR &K@ T 2

Foll o o I i off 1 SRt gt

ST

| o g T e it B e

TR Sl o o Hid gd o HRT 2|

1 o1l o o W did Ff € W gd o

HRT T 2

Sl I8 T FAN WA: BAR e Sfree o

Bl &l € forq T o z&eht we Tfy=a @@
Ry 2?1 emey, frefafad Seewl W
foram &3 wa e o | Tifaeiier fRene &1 7T
feor faehel @ zahardt €, ot fache @ = fird
gl s yhR, W9 BW fedt @gg #
ffyerd S doh I3 B a9 SHY 1 S
HT STl THIET B S g1 S erawd &
3@ B foh U dO Som™ T gHiel S|
AREl o fohdl The T W §§ Hid W TR
T B 1 98 hicl i AHEl | Ik <Al 2
g g=di &) faed (39 e &Rr) o
et R ot @ 2 IR S ge faetn e
®Y R @1 S @ a3 T w o @1 S
forelt e & g 9 T S <O © <l IHeh!
Arepfd o UfEde B ©1 9% &9 TR H %A
I TR T © Al 9 Hl T W TE
O gt 3Tepfa H Arag 31 ek €1 fohg AfS
B oA i ATk oIt ¥ T o 98 foohies
taf hed BT e W ekl €1 3 Gt ST

Cacilk i

" oy, fafa= ywR 9, & F6 F1 ama
S e ot 21 afg Tt oeg o el &
w1 T ® dl HEl S © R gud ot 21 S
o] HE I € SEH ol i B el €
AR forq ag W+ foFan Smar @ 39w S
1 gfg et 2

et a%g o afk o ® O T8 HY wH
T 22 HIE a5 ooy S € a 9% Tl
I W T T Ghdl 71 W UEN BT € Al
el Teell a5 ¥ IO A% W ¥EaRkd @
St 81 O g FAfR p el TS0 Hl
2 TEfT Fo w1 H Fhdl § S 3§ FHK
g Tfq o 31 Hehdl B 3@ YehR UgeA o |
w14 H KT & F) THRT 31 gor foh i
off aeq fSEd Sei €, wE T Gahdl @l

39 YR forelt =g o fafea =il 1 35!
w1 FE HI D F T H A ST
THif ol 1 A G’ © S wE HT R
3191 5[ (J) | T S 1 R oF foTu STk
ol T AET1J BT @1 wef-weft ot o
92 Ak fohell [ (kJ) T SN fohal ST
211 kJ, 1000 J % SR BT T

10.2.1 &SIl o &Y
i 9 59 99R ¥ 70 ®d © 3EH Sel
s w4 | fommm 21 fafa= w0 § fafas

Solt, TfaST Sell, ST Soll, TEEAe S,

fagd STl aem Yehtel Solt Afferd €

T wifaw
AT kY F@ HA fm HE W (I
fSehT Al ©) o1 o1 ®9 g1 A
T qen sreamuent 9 fo=am-faust sifs)
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. ST GEHE A Th
gfasremett fafewr sifqsw
fomt & 9 oA o
T SEANIehT ok ST
& fau fovm w9 9 ufag
BT 37 o= & SAfafe
3= fogg o S g9
% aR H fr SR 3=
Fo | fEE w
TANTCHeh &9 | HAId fohal qem o1 ok
ik qoish ok | i @i il el qel
S o A k1 AH A, 391 o GHH H
@l T R

.
ST GEHIC ol

(1818 — 1889)

10.2.2 Tfas et

ERIEIGE 10.6

o TFH IR TS SfSU 38 W@ HT HEN 9
(F) R fiREL M W ®1 9ag 31
FE HAMN| T i W T T 25 cm Fi
9 | fivEu 7% W@ A T T (TEE)
EEllcil

o 39 fFAHe™ H150 cm, 1 m 991 1.5 m
F1 SAEA @ 1T w1 R vt

o gfeaa wifee e gt T gere e
3

o 7T I FIRA FT 9% o FATER Tt Tl

- ]
IJ Ly Y J | |
fasx 10.5
edt o | Tt Gfersien e g
™ @)
o  TOE W TH W oM ey faw fe
2fedt i 81 Sy

et oM Fer © qen el % ok o
THAT B

TS W T 3TEYH 56 ThR s foh
ek ¥ TRIE o UYE ol o'l &
I

ekt fawenfad & S 2

ek oh ToeTo i HIfqQ| S9eht 37ef g3l
for S € ek A Sl T 1, el g
Teeh W &1 foman

TE HoU hel A2

TAe W W@ AT hl GGl 36 JInT
%l I

fora sraeen o faemq afus 22 Ty
e | fohan T e s g2
39 foparshamy o wfasfiar 2feft e st
2 ofd: TEH Sl T B

R fAem @

ITR! TRl T g

T 9 SE-9 T ged e Tl B
HH-T TSR] Tl AfUH U 71 U
=i 22

g 3 fFg HRO ¥ TR TS FIH?
faam-fouet FifsT qen favarmo wifsw)

Teh ol g% 9% HE Y Thdl B Th
o1 Ferd! 9%, STI T3 STULRd HTH <ot
TS % Y i i T Hehdl €1 Tk il
Taeiier wer, 3 gl s T Wehd g1 el
AT Hl hd A Ul B2 SEdl g2 gl Yo
<ereh] o1 TGl bl hd AT Tl 82 Tfastier

ERIESE 10.7

o fo910.5% TER IUHU Fistd it
e TH T FAAM % AHSl o Tk Hl

aggetl o St BT 2
B oo, ISl g3 B8 STerSl, sial gl

132 faar
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gt o wfast o1 fommm 71 wag o, T
%] | 3! T o SRl ffed el &l i
o1 hed &1 fordl a&q 1 Tfast o1l SEeh
ol % Y 9gdl B

forelt Tifaefier a%g o 3@l TIfd o &R0
ferat it e it 21 9 o ST ER &
% Thd ¢ T fordt ffve@ an 9 wfasiial
TG I TIAS el 39 A% W W A7 I W
3 o fou fohT T %R o R 2

3TN, o7d Tl a%g &1 TSl Soll ol T
THFHW o ®9 H Fad il AF AT m
SAM 1 Th a%] THEAM o ¢ § Tasha
2| 9 M ST 59 39 W T Ed 9 F
fagemmm 1 feen & ofmar @ @ 9% s 0 9%
foreenfq &1 S €1 FHieRLoT (10.1) 9, e
TN HE W, Fsoh seR 81 9% W fRu g
T4 o HROT 3Heh o H YRadd sFMl HH
AT foF 3&ehT a7 u W v 81 ST 81 "/E
AT ST Y ©OT 1 7 a2 |

STNF 7.5 H, B9 7Ifd o A FHIRLT ok
a8 o et TRl €1 THEHHE oo a2 §
Tfaeher foret a%q o IR o (1), fad =
(v) qeN Toreenq s oF = f=1 Hay @

V2 - u?=2as.

(7.7)

2a (10.2)

UM 84T, BH I € fF F=ma | 30 &R
FHIRIOT (10.2) Shl FHIHIOT (10.1) § T@H
2H 9a F gF T T &1 & foe g ©

v —u?

W=max
2a

YT
wd qgT St

1

W==m(v’-u’) (10.3)

e I w1 A AU foRm sTaEen ¥ yRY
Eﬁ?ﬁ%,amu=0,ﬂa

N

W=_m v’ (10.4)

Ig T ¢ & fva o + awg 5t e
ol & Red & SR R

v:rﬁzu=o,mwmm%mv2|

AA: m SHEM HI U THEHH 97 v
Tfaeiiel a%q i TSt el 1 AH

1
E, =—mv’

(10.5)

IETEIOT 10.3 15 kg SHAHN i Th 9%
4 ms! éﬁwﬁréﬂﬁvﬁsﬁaél

%] i TSt el fohat T2
Bl

] 1 SATE m = 15 kg,
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IV 10.8 50 kg FHAM Hl1 Th ASHI

TH HuH (S W et 45 Hifeat
9s¥ T 21 4 Y% H I =

15 cm B A ST Ve 1 IeheH
ﬁrﬁl’r{l gEI'T['l:lF[lOmS"Q?ﬂﬁ'QI
Bl
ASH H 9R
mg=50kgx10ms? =500 N
45 difgdl =1 Fa e

h=45x15/100m=6.75m

@d ® 91 @ H1BI T wE & QW
1 § TSH A, 20 s T FHI @l ©
Sefeh TIgh! B, 50 s 1 I ofdl 2l
Jdh ASh g AT i e T T
qReheld hifa|

LAe g1 | o & I t=9s
(i) TTSHT AN = i g If ¢ THERIOT (10.8) 9
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12.2 qYCITE

WY o FEUH i UYUEH %ed 2| SHoh
faria agd-d wrE; SIH 9IS S, TS qen
Tl oR F07 e eran © 1 SHEeEn g aen

FX A 7, T HH HL I € T FFW FHA
T o701 HH HI I | I T T HR

@I-9ed o W ¥ gfg oh HRUT Sel, 39 qeO
a9 & @ud ff 9 W2 I & fag

RO 12.2: U] SR &1 99 99 (gfaea 7)
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i ViCiE| TR LCIRE] E ] IECAGE
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SAefa ST gog off & Tehdll T Tk T Y]
frafid &9 ¥ @@ © 3R Sl &1 ¥ 931 9
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(iii) T ST §HA/3=d AIHM i Hed
i &HdT;

(iv) @Y H Y @9 i EeIhdl;

(v) 318 37 arel qen Tt &ar arel uah
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T IYFM HT Goh |

A T T
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Bt 1 SieR o MER ¥ WA del 9@ T
o | el @1 Sheehe SRR U fauifi A qen
ot K w1 a6 ot sifeen @l St 2

167

Reprint 2025-26
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A 3
4. (a)
(b)
(c)
(d)
(e)
5 (a)
(b)

(c)

X =90%, gx=10%

TSIl = 1, deal &1 A o= Bl

MgCl,
CaO
Cu(NO,),
AICI,
CaCo,

A\~ )
oh eI, 3ATeRIST

BIESISH, FHIA

Tifead, TEGNH, HET qul STadH

T, T auT SRS

TEMM @& X =12, Y=14, I THEta B

(d)
6. (a) 26¢g
(b) 256 ¢g
() 124 g
(d 36.5g
(e) 63 g
A 4
10. 80.006
11.
12.
13.
14. (a) F
15. (@ v
16. (a) x
17. (a) x
18. (a) x
172

(b) F

(b)
(b)

X

X

(b) v

(b)

X

(0
(0
(0
(0
(0

T
X
v
X

X

(@
(@
@
(@
(@

L X X x 1
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19.

H & | T gEA T A
9 9 TARA

16 32 16 16 16
12 24 12 12 12
1 2 1 1 1
1 1 0 1 0

Ay 7

(@) T =2200 m; foemTT = 200 m.

A A -1
2. (a) SIEd IS = 3M9d 9=2.00m s
(b) a1 = 1.90ms ; e 9T = 0.952ms
3. 39d Wi =24 kmh’
T I T8 T =96 m
AM=20ms : T =2s
10. TM1=3.07kms
HAYY 8
4. c¢
5. 2ms? 14000 N
6. -4N
7. (a) 35000 N
(b) 1.944 m s?
8. 2550 N TSl &I Tfa o foada feem #|
9. d
10. 200 N
12. 3kgms!
13. 2.25m; 50 N
14. 10kgms?'; 10kgms?; 5/3ms?!
15. 500 kg m s'; 800 kg m s'; 50 N
17. 40 kgm s™
A2. 240 N
A3. 2500 N
A4. 5 m s? 24000 kg m s!; 6000 N
SIHTAT
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AT 9

3. 98N

12. Yeal W ¥R 98 N q1 ¥gHl W 4R 16.3 N &l

13.  3ifihad SS9 122.5 m 991 $d THF 10 s Bl

14. Afq9 AT =19.6 m s |

15. AfHTH 29K = 80 m, 7 foRA = 0, F& 79 &1 T T = 160 m |
16. TEETHYY I = 3.56 x 1022 N |

17. 4 s 9991, 9l ¥ 80 m 4|

18. URfYH T =294 m s, 9% =44.1 m, 4 s WA 1% SR ¥ 4.9 m T R et a1 4 9
39.2 m T W A

21. WY € ST
22. Tohe <4 S| fokenfya a1 §eA9H 350 g BT

AT 10
2. IHA
4. 2104J
5. I
9. 9x10%J
10. 2000 J, 1000 J
11. I

14. 5.4 x 107 [
17. 208333.3 J

18. () I
(i) ©FTcHR
(i) EOTCH

20. 7.2 x 107 [

AYY 11
6. 17.2m, 0.0172 m
7. 18.55
8. 6000
12. 11.47s

13. 22600 Hz
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H
At Random
AR TS Reagent
AT Reactant
sAffea Postulates
IR NIERINED Characteristic
FTFAIRA Recommendations
T Crossover
Afaasa Indivisible
STIUTHIT[h Sub-atomic
S EEIN] Indestructible
3Afhd Inert
3eh Octet
] Molecule
3435@"1 Applications
3TTY YUl T S Hypo osmotic
pressure solution
Ifd TR e He Hyper osmotic
pressure solution
AU ST Fresh Water
SRECIDESIICED Endoplasmic
Reticulum (ER)
afey Bone
aRfEd ot Unstriated muscle
STHHATIT Cold-blooded
STaqeht Slimy
STHHHA Non-uniform
Afyehg-aet Centripetal-force
Afehe Compute
Aferehay Maximum

e
AfRar
e
SRES

AFOH
S

AR
3TGShTIh
Ercicaten

o "

SR
SHSE

AL

EES
AT
ARy =retsh
aAfewn
FAfaget w1
g T
TITHA I
ST favrsH
afq Sftaa
SAfdEge
AfdER
ATIRTY
SRR
ATTEH
ATERA

AR qe
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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
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Crepite
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Erosion
Redox reaction
Reducing agent
Radial
Anomalies
Non-communicable
disease
Prokaryotes
Leucoplast
Precipitate
Anaerobic
Non-renewable
Haploid
Undernutrition

Centrifugation

AT

Humdity

Malleable

Magnifying glass

Molecular

Charge

Habitat

Constant of
proportionality

Frequency

Amplitude

Stomach

Galaxy

Coefficient of
volume expansion

Ionising
Molecular motion
Prototype

Relative density

arufarer ST

SATerdTehTLeh

STUfeTh aEed

ATt

ANferT S

STRET
s

et TR
e Seft

Relative humidity
Oxidising agent
Relative abundance
Flooding

Biosphere reserve
Wet zone
Periodicity

Periodic recurrence

Suicide bag

SR IREIed Genetic variability

Reprint 2025-26

3

Product
Metabolism
Stimulus
Cartilage
Excretion
Amphibian
Hermophrodite
Origin
Buoyancy
Buoyant force
Shallow
Acquired
Top soil
Altitude
Byproduct
Abdomen
Meteorites
Meteors
Fertility
Excavation
Producers

Emmission
spectrum



ST

Discharge tube

E2

Sublimation
Energy level
Upward

Energy
Thermodynamics
Tissue

Exothermic

ST k1 AR Jodlsh Mechanical

HE
EaeCaLy

SR

Tfefifeadt sas

TR
fusfig
ThHhITTH
Teh &Sl 9501
THaqH
THTHM Tid

W
ufemfaar

equivalent of heat
Heat

Ripples

Vertical

T

Epithelial tissue
Areolar
Epidermis
Unicellular
Monocot
Uniform

Uniform motion

1

Aeranchyma

Amphibia

Ufessh Te-faam 10T Desirable

LI

IS

RIS+ vIgraet

agronomic
characteristics

Axon

3t

Tool

Aqfde fassaraes

HASIH

3d hhld

TR

LN NI
i

AT FETCATHLOT

TR

Aq qfafdd
.

3743991 TR

afa:far
S GUEIRED
- -
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Intercalary
maristeme

Ovary
Endoskeleton
Intervarietal
Interspecific
Intergeneric
Intercropping
Organell
Interconvertible
Calibrate
Inhalation therapy
Inject
Internuclear

Internal

combustion
engine

F

Orbit

Shell

Nucleus
Compartment
Cell organelles
Cytoplasm
Functional segment
Nucleoid

Cutin

Alveole

Skeletal muscles
Tendon

Pseudocoelom
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FHITH-TS
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Skeleton
Family
Fungi

Cell wall
Cryptogem
Vibrate
Cell
Chlorophyll
Collenchyma
Ledge
Calculus
Work

Ear drum
Pinna
Cochlea
Garbage
Agent

Fog
Poultry
Pesticides
Pluck

Plucked musical
instrument

Cartesian
Scanning
Agro-forestry
Agricultural pest
Artificial recharging
Artificial
insemination
Irradiated

Vertebral column
Cell organelles
Slurry

Gill slits

Boiling point

LC)

{g{d\a SREIRASIIGEa Rough Endoplasmic
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Biotic component
Water Harvesting
Biodiversity
Biogeochemical

cycle
Biofertilizers
Biopesticides
Mariculture,
Aquaculture
Luminous

intensity
Inertia

Gastrovascular
cavity
Zooid
Fossil fuel
Biota
Biomagnification
Biomass
Biotechnology
Water holding
capacity
Drainage
Water level
Hydrophobia
Hydrophyte
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Tracheds
Vaccine
Vaccination

Sustainable
agriculture

179



SIECIRCAIRED
L

a7

qwdl i hife
qddl

IR

q J=

It (gfesnt)

fg-emafym
M GE&T
ECCRCaCE|

180

g
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Nervous Tissue
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Temperature
Thermal
equilibrium
Y
Bag

<
Rigid
Matter
Mass
Doubly charged
Mass number
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Dicot

Bilateral symmetry
Diploblastic
Coelom

Binomial
nomenclature

Distance
Pressure
Elongation
Ellipse
Oscillation
Chronic
Mulched animal
Lactation period
Indigenous
Stinging cells
Exploitation
Malignant
Lactometer
Lactation
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Indegenous
Mass spectrometry
Centre of mass
Bimetallic strip
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Bipedality
Diploid
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Cation
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Sonic boom
Sound board

Persistance of
sound

Smog
Fumigation
Arterio-sclerosis
Metallurgical

Polar ice caps
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Reserve
Dehydration

Vaccum

Phenomenon
Expose
Melting
Model
Separating Funnel
Dispersed
dispersion
Phase

Fractional
Distillation

Fractionating
column

Petals

Sonorous
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Atomic
Substance
Experimentally
Calculate

Foil

Scattering
Atomic number
Atomic mass

Symbol

Plasma Membrane
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Hierarchy
Mutual
Mutually related
Photosynthesis
Coral

Protista
Plantae
Animalia
Prokaryotic
Chlorophyll
Feotheros
Wings
Magnitude
Revolve
Surface

Recoil

Thrust
Mascular cell
Plant Tissue
Lateral meristem
Photosynthesis
Parenchyma
Pectin
Terrestrial
Floatation
Thrust
Confined
Precise
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Ultra sound
Transmitter
Transmission
Echo ranging
Environment
Peptic Ulcer
Jaundice
Antibiotic
Fractional
distillation
Immunisation
Diarrhoea
Musculoskeletal
Pesticides
Photosynthesis
Echo-sounder
Livestock
Maturity duration
Catchment area
Animal husbandary
Petiole
Fin
Range
Parabola
Paralysis
Pentadactylus
Preservation
Exact
Variable
Absolute
Refineries
Dispersion
medium
Dispersed phase
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Scatter
Phenerogems
Phloem
Strap

Lung

Varietal
improvement

Crop rotation
Cropping index
Fungi

Legumes

Texture
Poly-atomic

Multicellular
animal

Multicellular
Seed coat
Exoskeleton
Force
Parlance
Disease
Dis-ease
Multicellular
Dyoskeletan
Decolouration
Polyneuritis
Multiple echo
Polymerisation

Prophylactic
treatment
External

combustion
engine
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Microscope
Free Fall
Hammar
Acne
Mars
Fisheries
Bee keeping
Mixed Cropping
Apiary
Honey extractor
Fish Seed
Fish farming
Culture-fishery
Xerophytes
Skimmed milk
Retardation
Whispering gallery
Meterology
Measurement
Standard
Flippers
Succulent
Aphids
Dementia memory
disorder

Nausea

Sore mouth
Free swimming
Free living
Reference point

Empirical formula
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Pair
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Rarefaction
Stirrup
Disasterous
Airborne
Atmosphere
Radiation
Evaporation
Chromoplast
Vapour pressure
Vaporisation,
Evaporation
Growing period
Inversion
Inverted
Arboreal
Circular motion
Large vacuole
Taxonomy
Swim bladder
Deforestation
Flora
Global Warming
Macro-nutrients
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Exchange
Viscosity
Viscous

Striking feature
Exotic

Opencast mining
Solution
Dissolved
Extinct

Solute
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epithelium

Algae

Scale

Respiration

Conical

Elephantiasis

Venus
Herbicides
Cephalothorax
Top borer
Cold stage
Arid zone
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Fusion
Material
Compression

Melting
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disesase
Zone of saturation
Saturated solution
Daughter cells
Balance of equation
Mesophyte
Sliding friction
Harmonic
Vectors
Universal
Homogeneous
Isotopes
Mitosis
Pulse
Pulsation
Sessile
Macro-nutrients
Lithosphere
Lubricants
Basin
Equilibrium
Non-vegetarion
Semi metal
Universal solvent
Seabed
Eukaryotes
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Sweating
Omnivores
Vulnerable
Phosphorescence
Continuous phase
Nervous disorder
Lubricating oil
Micro-nutrients
Pregnancy
Concept
Relative atomic
mass
Constitution
Establish
Conservation
Static-electricity
Structure
Reactive
Combining capacity
Valency
Sharing
Transfer
Isotopes
Isobars

Iso-osmotic
pressure solution
Generation

Stomata
Cytoplasm
Stratified
Ligament
Connective tissue

Columner
epithelium
Cytoplasm
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Stratified
Microscope
Community
Phylum
Autotroph
Symbiotic
Conduction
Warm blooded
Sweat
Mammalia
Symbol
Reference
Sign Board
Enclose
Trapezium
Momentum
Conservation
Collision
Permanent Tissue
Sclarenchyma
Vascular Bundle
Safrannin
Universal
Tangent
Theorist
Synthesis
Constant
Concept
Source
Potential energy
Entity
Conservation
Tuning fork
Note
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Compression
Propagation
Detector
Time interval
Pulse
Sensitive
Health
Infectious
Community
Micro-organism
Communicable
disease

Hygiene
Microscopic
Resources
Lithosphere
Convection
Condensation
Terrestrial
Sustainability
Fixation
Hybridisation
Micro-nutrients
Concentrate
Coinage system
Fixed dome
Soapstone
Corrosion
Cross breed
Hybrid
Packed
Fabrication
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Range of hearing
Auditory canal
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Triple point
Triploblastic

Spatial
arrangement
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