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Chapter - 1
CHEMICAL BONDING AND INTERMOLECULAR FORCES

20092062(300Eqp1e, 3050EgpP:aR B:B:00§ 208,
cR.8 8 3eg§0330lonudi coqpé:annn cogp:angp:
0050§:09C9060p, 6§610) VPRS0V (Fooeoy cedAS
oyeeop! [g8eciEsecy 0o0pd(4¢ eepegag orpdes(gon
qp:dlonudi cond§angoedlen cop cgaopn§iedlgp:
goeonn e20p(3edlEieogunn(gde (000) redm od
q: 2300703 F4jqjeeon(gdoleogmyjtmeniaad]: ¢j:
64300242608, col:0(gdorpSes(gomd(yd
oS 3(\%@5009_36[399 @5@5@031?1, 3305035603039 1)
Bq]:s, 3E:qE:09cEF,0p5:(30lonudn 333cdagce
6§ 0 89320303 ©20pE2050p5: (Chemical Bond)ed [§§¢o
3 ealadadad(gomodl

839§:(0)¢n sopaoneagieg:(3epd 620p69050p5:
eogum cBogpSiaecyl: Clog opSiesoy 2304
qi:6, 9Soada0ge0z1 ev030mdoogdeogaaed 0opd8:(G:
(0) 33&ug&:005: (ionic bonding or electrovalent bond-
ing)l (J)eod050pS: (covalent bonding) () cogpopS:
(metallic bonding) s3(3: saqjsqjs[§dedles(ogoreayal
e vl o RSl e TeNT]

800050p5:(2)9a06[030E: §0:00p38EQ Hagdenc
BPUIP0OR), Bigoeagieg03aemat ........

Aufbau Principle

According to the Aufbau principle (Aufbau means
building up in German), electrons are filled in the lower
energy atomic orbitals before filling higher energy ones.
The order of filling the orbitals is given as 15 25 2p 3s
3p4s 3d 4p 55 4d 5p 6s54f 5d 6p Ts.

8833§u2032050080269¢0§ 03 80053380800
03 ©00563B000300g § 6N V05 VE:?|4]:4,005
6§03y cmpéiaggp: (Grade-10)go
609a0003§3(8:(gd0p @e[ogo:arep0d s0odc0ndodiy)
20&[030207 329820p000085(gdclonudi

028B§3(8:[gd0p BoocScd:mg:gjadBcood
00g$60R CPp90odaP828338 a0 gSiaatandadioodaus:
[§503 1503 Booodoogs:d:adilgpol(Gs Boondcogs:
Eaeg 1k Eptensi et By
2p, 35, 3p, 45, 3, ....... 020[4¢ gS:3E[g¢ Boondcogd
005008260903 Beondoogd 6(gpdo8gs:aac s Boond
c0g§003c0d:e030860:000:03 15 25 2 35 3p 453d 4p
55 4d 5p 6s4f5d 6pTs...98:38 32866 3[g¢ad3 205
Bod(gpsolelore:m8dludgéadaoniondfgdslosudi

Pauli’s Exclusion Principle

Pauli’s exclusion principle states that no more than
two electrons can occupy co same orbital, and two
electrons in the same orbital must have opposite spins.

([Qgo§:00m8 4o qCsc0lieu5(g9 (9603 s 9o
caa%e&mcﬁoo&g, p 99@3;5050‘3&3 29:9, d¢2 ¢35
06005 cky, £ 9o ca50d0005 9569, ©20p5(gE 3208:8:
camezdudmudeayeogpd: gEcod:gaoconidlonadi
35%863338639‘30503&3035?83&0883?0 sgcoaScoacﬁ §)
0310005 8808 oS ayas0058E0m6d (3c303m005
c06:g8:3E0pond00¢3B00d0g§ 063! (3Feuno))
$69§qe0dI Booodoog§ §690005 Feooo cadudonuded)

oli @S:32E 0ondra0620 GadUSmLSTRE Bondcogd
§690legqEcopd: BaBo0dc0g§8696). 3805 (spin type)
gp200 20§,09860308 (opposite spins)3, [gpSoeopSuod
c§92(ge(0308: cilcBaiuudonodgé§uonem 38¢lud
g&a3000:090(gdclonudi

Hund’s Rule
Hund’s rule states that every orbital in a subshell is
singly occupied with one electron before any one orbital
is doubly occupied with opposite spins, and all electrons
in singly occupied orbitals have the same spin.
8a8B3§onupdid, opSeqS:cd eslfogdlonudi Beoad
00 §60300506:38:38:¢5 cgepuy(§pd oS a3l
30003 23§)(§:30) 2333 () 900203 Bndgogaooem
UR§1d), opSiqiSs03c0pd: a3adgo(0gorneay qdloredi
88a38¢), m8gluSmeoy Boodcog§oodsd:
c[3ol:m3) s, p, d, F 034, gdimoneaadudomudeny
aBaBooadaogs [§pdolepen BaBavnScogsep:e). 32905
(spin type) qp:moao%rmémﬁc}é (opposite spins)c}_
[gpS0&(gé:6(g|8Bcond00g§ 0rdd:832(§|E (Same spin
or Parallel spin) §, 3293:93:(gpS0Clonui [gpdagn:(G:ade
@0§0q€0a5dd (opposite spins)y, cod(gpdoCalonadi
3| co3(gpdags(§:ade gSraondsnd(gé caedudorud
Bae00030] goeaepdiqid:qp:aec3E:adndso(gpdoforwd
3 g€:coéza0n:090(gdSlonudi
aoaddlopSiq|iqpiad=ead:q|§: GOy, (305
28390505 0de 23:50053aB) ¢, Beoadcogdoopd
6a000BOQPE03GaEPEROYEo0n:qeaE

c[03:de00pSi3g,

([9go§:00m8dm cm0030l§940qP:03 BOYLR
680008 GapaRI¢ooos(agali)

On the basis of these principles and rule, the de-
scription of electronic configurations of some elements
is illustrated in Figure 1.
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Figure 1 Description of Electronic Configurations of Some Elements

Octet Rule

Whenever a chemical bond forms, atoms lose, gain,
or share electrons to achieve the stable electronic struc-
tures of noble gases, i.e., eight electrons in the valence
shell, which is known as the octet rule.

adGocSugigoaossch pporsuaiied Bieoc
eslad(o30lonudi BopSegdis), 38gluSmeon; :adoéeny
Toe) e‘:o?mcﬁoé:mé?@éGoTepcjaDsSmoSooageoga@:
Qeogosfgéa Booadoog§eoza§ozs(gts a3ewrod Baood
cog§eoy geocolé:opdige: 0de9(ge(30lorud §c3
Bigapy> 02p3(§orsbeondoogdopdesodadofslgecs
6g.60368, 02p56800050¢]:q6a¢ (BcGomaBod
c0g§ opSeaonnddel m(géundad: camdudomud “va-
lence shell”¢o BBoooScogé()ad:(gdeaeé (a360p05)
BBudmmadordel “valence shell” ofn% sBmoScog&(J}
od:{gdeaand) (ggéelé:od(: eodopdi(gdsclgéza?
§9290p5:q)5:03 ealvlonudi

BlIUE03

ROTATIONAL MOTION (copSooSeg aqps(gés)

1.1 ROTATIONAL MOTION UNDER CONSTANT ANGU-
LAR ACCELERATION (nB§:ea06c00e(go€: 328§
632005 copduodeg aqpsq)

< In a circular motion, the object just moves in

a circle. (og20p5 ©058E:06g aqpiegdlan E:0p5 003

3C:0eg aqp2(g€:{gdaopdi)

2 For Example, artificial satellites going around the

earth at a constant height. (3oes0p005:03(gjed000:620

[BloS0op0pS mogreindsieanms(géomdesape avp3vod

(38 -

Uniform
Circular
Motion

Satellite
around
a planet

2 In rotational motion, the object rotates about
an axis. (ogg|opdoeondad vud(g)s) copduod(ganpd
copSoodeg aqps(ge:(gdaopdn)

2 ForExample, rotation of earth about its own axis
which creates the cycle of day and night, motion of
the blades of a fan. (3065 - g5 880&§:edly
copS0o5(gé(gé s8¢ (gBedl[gés v§omoacondep:
coéoo%sg_cqp:@&:n)

Ry
: > VILTE

< A rigid body is a body that does not deform or

change shape. (com¢on&:§Eeneaonogy| (s0de0gy|)
::oé Qes@oé:cﬁsm [o%) Qeqo%cmoog;@@:oéu]

< If a rigid body isin rotational motion, all the
particles constituting it undergo circular motion about
a common axis. (903620g20p5 copSuodeg agpiayé
GE:0g310pE e 4008 39§ 320:03:0005 50EGee00588:
Gogcap{ToopS

< If an angular velocity of the rotating object
changes at a constant rate, then we can say that
the angular accelecration is constant and the mo-
tion is called the rotational motion under constant
angular acceleration. (:390305@ o;ée;@emsaspog;lsﬁ
coongegoéiamaq€oopd B§ie008§:(gée(goEaddlons
0218803 e[goa88Ea0pSeoeconie(goliaagi§aopd m3§ieo0
[g0cfogol:a¢ Begaqpieadadsieooccooéegod:mds
03§ copduodeg aqpeurealaopdi)

Linear Motion Angular motion

v=ve+at = mg + oLl

s=vpt+ Vaat? 0= wgt+ ala P

v=v2+20as ®% =%+ 2 ab

v+1p
2

v—1p

a=
t

v=
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As we all know clo3asoza:aB(03033203¢: teenagers
and youngadults soo3eooondeops apcadapgodeoza’
are very often influenced 9@390{3 cg&:%:ecp?ldlmcﬁu
by celebrities, films and q.:eé@:aacogl géﬂé@Og.i
the type of books and articles they read spo3so3(0303
o03p6e0p6a008:0kajraonicopm Hence dBelogod
they cRcoSeogosé are quite likely to be misled and cv.?é
qpiemoiappdqp:&E(G: thereby acquire 8cBspS:4,
qﬁco@dlmtﬁn ill manners and negative views eeom0&:
D BRYBNYE 6038,30|05 20607065008 Y (§E 6003
There is still another institution c§5030083@ 305
mﬁqé’ltﬂcm:mu&l that impart manners Gaﬁaaoqjé
c0g03 condsogmE:aoudesndanno) the work domain
opSc§:g€alop Once a person gets a job apoddewo00d
20pS0d03qopmsleo his work domain opé cpScé:
g&u:\o becomes an added institution mao%::ng_aaoé:
03(gdcondlonudi to influence him 2908038:8:8 for
good or evil coné:om Bewpod sB:omma03

To put it in a nutshell 080300(;@‘361515 the current
generation as a whole cond§gjzsocdondsoadadiunm
is the most powerful and most responsible institution
gS:a0rmenmnEiadid, 000§Hwad: 2§ 2opd(gsdl
oo0Si for the imparting of good mannersaa@aarq&cme:
6003 Conda0EME20056500800330305 The model-
ling of society cpgag 30pd:4,6[go(yddadomn is no
easy task cgSepo3mapdeoneupoddlog: All the elders
of this generation 3¢jss003¢, op[o3:ecgaaniadiun should
conscientiously join hands and 0220§23805(g¢c0030)
c5008g0300¢(8: teach their juniors apcadeogo? 20&{ogo:
Go::otﬁ(;]mus“ to be law-abiding goeacﬁcﬁqoo:o%csaos
uprightc@oéuo%@@m%m& honest %:::m:mc%caao&
self-respecting o3uoduSafeoozen:onodeaand dis-
ciplined opS:n8:§em0¢1 punctual 3]§¢ 863208
charitable aamsosglesaoél helpful qémoﬁsm&
merciful, and forgiving 20g2:{03€ 0000363308 §, g god
00563208 The quality of the next generation G§o03c0o
ecﬁqﬁl:méﬁaaqéaacagzm is in the hands of the pre-
sent generation cond§qjj:e005¢,c00503¢o§dlonudi As a
matter of fact ae[030¢ we ogi§eorSodum are mutually
responsible aa(g§ascp§ 00§ §(egclonadi for building a
well-mannered society @agaacq$eomligdoy cpgaeg.
20p3:03890800p5 650003830305
Give a full-sentence answer to each question below.
6a0050l66:3§:0069830305(gp3 popoloy s me(go’
cozoli
1. What s the difference between ‘manner’ and ‘man-
ners’? ‘mgaoq|¢’s, ‘@(gaeg’ (030 (gorgoigi0dm
o2[gd Sloocdi

The difference between ‘manner’ and ‘manners’ is
that ‘manner’ refers to the way of doing something but
‘manners’ refer to the way a person behaves in society.
2. If we accidentally hurt someone, what should we
say? 18607503 0860056000503 6607508008805
8¢ omoe(goaogaloocdi

If we accidentally hurt someone, we should say
‘I'm sorry.’

3. Where do children’s manners originate?
onecze06,3B(giEagwrn oudesepen 3e(gicloocdi
Children’s manners originate at home.

4, How can children learn manners from their elders?

06

1600103020 2RO p(a0gaBon wa{ggacgad
mnudcdeapeonndup§é(agalaocd

Children can learn manners from their elders by

imitating.
5. Apart from home, where do children learn or acquire
manners?

c833Sam(gEonudesepegen meaoieogurd F(gaag
60303 Gpaoo(agoocd Bewpod g§o3cloocdi

Apart from home, children learn or acquire manners
from their school.
6. Why can we say that the work domain is an institu-
tion that imparts manners?

pSciglscSoudum (gjmegenzal condsodms:
2003650280000} 3§ 30pS:0085(gdoouded ngéccd0d
o06[030¢ 6[go&&(gcloocdn

We can say that the work domain is an institution
that imparts manners because once he gets a job, his
work domain becomes an added institution to influence
him, for good or well.
7. Who often influences children and teenagers today?

8me4,6003¢0 meaienys, soudenybaondeoyal
onuSopeopm qgdidieapgcloocdi

Celebrities often influence children and teenagers
today.
8. Who are the most responsible persons for imparting

dmenmwcagen JO

good manners to children?

me0:e0p03 comdig§oym(gjeeeecy condsodms:
odesoné8ieneeimoznd 0no§:gadiodcSeoym
onuSopeop(gd(agcloocd

The most responsible persons for imparting good
manners to children are all the elders of the present
generation.
9. To build a well-mannered society, what should the
elders of the present generation do to the juniors?

e008:9§80(G19020507 peae8E:388:03 0opd
GSDOGS& mcﬁﬁeﬁl:mcﬁé‘l_aamcﬁ@:aacogm cgcuSeog
3003 972603095 ¢looadH

To build a well-mannered society, the elders of the
present generation should conscientiously join hands and
teach their juniors to be law-abiding, upright, honest,
self-respecting, disciplined, punctual, charitable, helpful,
merciful, and forgiving.
10. Do you think good manners are the key to success
in life? Why or why not?

cnligdoyagiEeeeozurn 9006308GEea0p03
6207q03(§8020503 ©&:00€dlooconin om6(0Pé cod
020031 926[030¢ ©cooradi

Yes, | do. Because good manners such as being
polite and considerate towards others can build positive
relationships, effective communication, and professional
credibility.

1.1.1 Themel: New properties /Emerge /at Successive
Levels of Biological Organization 8ocva§ s3E0p §,0p5:
07p56500059330803E:60 nadg3mBade0y ogaded
Q200SI

- Hierarchy of life on earth / is unfolded as follows:
biosphere, ecosystem, community, population, organism,
organ system, organ, tissue, cell, organelle, molecule,

atom. 00go60l92§032005§03¢), FBEoN3ea0059 903

8c3c0p &€orudi 36dlgo 20860:307003 (g§a3(0gpS 662
(0308(03665n

- With each set up, new properties emerge (emergent
properties) because of interactions amongcomponents at
the lower levels. 6320056(g¢2§0) 380533E:603 3(gS
309§ 20056059 §0om6[0P¢ 350¢(§¢ 0§ 3y
Q0gme0de0y ogadedononadi

- The structure and function of biological components
are interrelated. 8ocvasBep §.0p5:00p5650005¢3,
apScéromogeozuro :(g§mces sondgudeglogonudi
- Ateach level of the biological hierarchy, a correlation
of structure and function can be observed. 8ocvasdlep
2000563200000853)E:803E:4), §,0p5:08 pdc§res008
0700390 3(ga20pd 500500¢ fe§0o03802003 capad
23§&&onudi

- For example, the hummingbird’s anatomy al-
lows the wings to rotate at the shoulder, so hum-
mingbirds have the ability, unique among birds, to fly
backward or hover in place. powo@a2:(g¢ Qop§:cade,
28003058, 005:000 936,60208003 0B:e4PeD 03600
copSeanlappd&Eomudi sle(ogoé @w8cadum codeoy
0090 6§205(Q8|008:8E 001 cseper0nE qSesdl
07 00) 0oz(gr:opgsqpdeny §egonudi

- While hovering, the birds can extend their long,
slender beaks into flowers and feed on nectar. 80¢joo&:

c§0p¢005 @B8gadeopum 036 ea0105gPSaqpEor

03108 Rachel (q§op§orgpaled)
5059823, 08:6033803 0§ 00§:030500051 (Geeorpe 04
005epSe0z03 @Suroiea0n30oudi

The cell, one of the steps composed in the hierarchy
of life is a basic unit structure and function of theorganism.
2003§034], BEOMBEIINBPP 9380Ec003M 0365(4d03
00588070 005§demaEs, §.0p5:0p568000508,
apSc§:0700§036, 36(g50p58089 (gL
- ltis a lowest level of organization that can perform
all activities required for life. 2003§20305 c3350)
c500C QS oePaadind Beo0:ad:0psd(gdopadaSm
c8008g0d&Eonadi
- Cellsare either prokaryote or eukaryote. s503¢o 0§
29809058505 3leewrod Lmfurcdadcd B(G: sdqj:
§ooddi
- Eukaryotic cells/contain /membrane-enclosed
organelles, including DNA in nucleus whereas prokary-
otic cellslack membrane enclosed organelles. OR(D‘JSI
0po5a0cSe0 6(g:ol:§ G:000:03 36lad! goncdadeo
8alemm 0leog v§modurcdadadencor Bbladeoyn?
36[g:0k ed:000:091

(0§omo§upodsBojemnion nfomsoooemoimes
s0&:000500002(g8(§: 0§aoom before (603Ea8)
mo§oyodBoiema:m nut (Beg)edli vy§w0s
003¢a&[gdeal30) :eecd Bcdorudi 3303 m¢j:aeo:
§5eﬁl:§$3m05n @3loneoy bacteria [330503:81‘:&3‘3:)
§, Archaea (328000) 3(G:44]:38C[géonudn dleoyad
Grade 10 ¢o 20E3(§:(gdonudesd)

*Explain the correlation of structure and function
of biological components with hummingbird’s example.

*Describe the nature of molecules to ecosystems
interactions in biological system.

*How do you understand the hierarchy of life?

Bogoopd(gSeergiiccicans, copoy8Eanadi
.
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