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The National Curriculum Framework, (NCF), 2005, recommends that children’s life at school must
be linked to their life outside the school. This principle marks a departure from the legacy of bookish
learning which continues to shape our system and causes a gap between the school, home and
community. The syllabi and textbooks developed on the basis of NCF signify an attempt to implement
this basic idea. They also attempt to discourage rote learning and the maintenance of sharp boundaries
between different subject areas. We hope these measures will take us significantly further in the
direction of a child-centred system of education outlined in the National Policy on Education (1986).

The success of this effort depends on the steps that school principals and teachers will take to
encourage children to reflect on their own learning and to pursue imaginative activities and questions.
We must recognise that, given space, time and freedom, children generate new knowledge by engaging
with the information passed on to them by adults. Treating the prescribed textbook as the sole basis of
examination is one of the key reasons why other resources and sites of learning are ignored. Inculcating
creativity and initiative is possible if we perceive and treat children as participants in learning, not as
receivers of a fixed body of knowledge.

These aims imply considerable change in school routines and mode of functioning. Flexibility in
the daily time-table is as necessary as rigour in implementing the annual calendar so that the required
number of teaching days are actually devoted to teaching. The methods used for teaching and evaluation
will also determine how effective this textbook proves for making children’s life at school a happy
experience, rather than a source of stress or boredom. Syllabus designers have tried to address the
problem of curricular burden by restructuring and reorienting knowledge at different stages with
greater consideration for child psychology and the time available for teaching. The textbook attempts
to enhance this endeavour by giving higher priority and space to opportunities for contemplation and
wondering, discussion in small groups, and activities requiring hands-on experience.

The National Council of Educational Research and Training (NCERT) appreciates the hard work
done by the textbook development team responsible for this book. We wish to thank the Chairman of
the advisory group in science and mathematics, Professor J.V. Narlikar and the Chief Advisor for this
book, Professor Rupamanjari Ghosh, School of Physical Sciences, Jawaharlal Nehru University, New
Delhi, for guiding the work of this committee. Several teachers contributed to the development of this
textbook; we are grateful to them and their principals for making this possible. We are indebted to the

institutions and organisations which have generously permitted us to draw upon their resources,



material and personnel. We are especially grateful to the members of the National Monitoring Committee,
appointed by the Department of Secondary and Higher Education, Ministry of Human Resource
Development under the Chairmanship of Professor Mrinal Miri and Professor G.P. Deshpande, for
their valuable time and contribution. As an organisation committed to systemic reform and continuous
improvement in the quality of its products, NCERT welcomes comments and suggestions which will
enable us to undertake further revision and refinement.

Director
New Delhi National Council of Educational
20 November 2006 Research and Training
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This textbook of Science for Class X is a continuation of our attempt in the Class IX Science
textbook to comply with the guidelines of the National Curriculum Framework-2005. We had to
work within a limited time frame and also had our own constraints coming in the way of this radical
change. The revised and re-structured syllabus for Class X covers selected topics in the broad
themes of — Materials, The World of the Living, How Things Work, Natural Phenomena and Natural
Resources. We have interpreted the syllabus to present a coherent coverage of scientific concepts
related to our daily life on the select topics. It is an integrated approach to science at this level, with
no sharp divisions into disciplines such as Physics, Chemistry, Biology and Environmental Science.

There has been a conscious attempt to address the relevant social concerns in this science
textbook wherever possible — the concerns for people with special needs, the issues of gender
discrimination, energy and environment have found their natural place in this book. Students have
been encouraged to get into the debates on some of the management concerns (for sustainable
development, for example) so that they can arrive at their own decisions after a scientific analysis of
all the facts.

This book has some features which are meant to enhance its effectiveness. The theme of each
chapter has been introduced with examples from daily life, and if possible, by a relevant activity that
the students have to perform. The entire approach of the book is, in fact, activity-based, i.e., the
students are required to construct knowledge themselves from these activities. The emphasis is not
on definitions and technical terms, but on the concepts involved. Special care has been taken so that
the rigour of science is not lost while simplifying the language. Difficult and challenging ideas, which
are not to be covered at this stage, have often been placed as extra material in the boxes in light
orange. The excitement of doing science comes from pursuing the unknown — the students would
have the opportunity to think and explore somewhat beyond the syllabus and may feel the urge to
continue their scientific expedition at higher levels. All such box items, including brief biography of
scientists, are, of course, non-evaluative.

Solved examples are provided, wherever felt necessary, to clarify a concept. The in-text questions
after a main section are for the students to check their understanding of the topic. At the end of each
chapter, there is a quick review of the important points covered in the chapter. We have introduced
some multiple choice questions in the exercises. There are problems of different difficulty levels
answers to the multiple-choice questions and numericals, and hints for the difficult questions are

included at the end of the book.



This book has been made possible because of the active participation of many people. I wish to
thank Professor Krishna Kumar, Director, NCERT, Prof. G. Ravindra, Joint Director, NCERT, and
Professor Hukum Singh, Head, Department of Education in Science and Mathematics, NCERT,
specially for their keen interest in the development of the book and for all the administrative support.
I wish to put on record my sincere appreciation for Dr Anjni Koul, the member-coordinator of the
textbook development committee, for her extraordinary commitment and efficiency. It has been a
real pleasure working with my textbook development team and the review committee. The chosen
editorial team worked extremely hard, on tight deadlines, to bring the book close to the shape that we
dreamt of. Fruitful discussions with some members of the MHRD Monitoring Committee helped in
providing the final touches to the book. I do not have the words to acknowledge the professional and
personal inputs | received from some of my close friends during the preparation of this book. We
warmly welcome comments and suggestions for improvement from our readers.

RupamaNIARl GHOSH
Professor of Physics
School of Physical Sciences
Jawaharlal Nehru University
New Delhi
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2.

THE CONSTITUTION OF
INDIA

PREAMBLE

WE, THE PEOPLE OF INDIA, having
solemnly resolved to constitute India into a
'[SOVEREIGN SOCIALIST SECULAR
% DEMOCRATIC REPUBLIC] and to secure

/| toallits citizens :
("
:’ JUSTICE, social, economic and
B political;
W LIBERTY of thought, expression, belief,
v faith and worship;
P EQUALITY of status and of opportunity;
4 and to promote among them all
A
N\ FRATERNITY assuring the dignity of

the individual and the ’[unity and
integrity of the Nation];

IN OUR CONSTITUENT ASSEMBLY

this twenty-sixth day of November, 1949 do
HEREBY ADOPT, ENACT AND GIVE TO
OURSELVES THIS CONSTITUTION.

1. Subs. by the Constitution (Forty-second Amendment) Act, 1976, Sec.2,

for "Sovereign Democratic Republic" (w.e.f. 3.1.1977)
Subs. by the Constitution (Forty-second Amendment) Act, 1976, Sec.2,
for "Unity of the Nation" (w.e.f. 3.1.1977)

: D Q

o

s A N UG P Lo e s U
¥ SNIEAT, < ?\"‘..53 5 RONSEAH, QIR -

A—’ "\ &7 f\‘ LI "‘*J ‘,\ ) f\( 6
:-W.é' YR €




“Facts are not science — as the dictionary is not literature.”’
Martin H. Fischer

us2a 1

AA1A(BLs ulsuil 210 uHlse
(Chemical Reactions and Equations)

P

AGel waddl 1A euldd URRAMQAIA BAHl dl A QARL 3 o9 Wy
BULL —

&

BAloUHL 2HRAL dlUML gdel vied, AL .
Alisel dal/diar/vilatd ol dldidRHl bvedl AvAHL Hid.
glatel 2Rl A,
UlLs U 6,
UL AZRUL VRIS WA A,
ABL A ASD Gl
Guisd duin uRRAMRPIME WEs verd-dl usl (Racud) 2 d-l savui
585 A 565 uRadA 2Ud B, geudl olifas A AAAMBLS 325120 (49 2HUEL HHAUGHL
HIRRIHE 2401 531 AUl 9l AR AAUAMS 32512 2 9 AR U8l s€l sl
glal 5, 51 AAAMS uldur ad 9.
duA el il A 3 WIvR AAERS uBUAL 2 9 © 7 2uusl 34l Jd
el wsl 5 AlBs wEAL AS © 7 i usdll G Waadl W2 2Adl sl
sedls uglivil s

uglat 1.1

Adaell : 211 ugRt w2 RasHl Hee
331 9. oAl (Al AL 28191

we ALl udl @ dl ay wR. Ao Bs-udl

ARl 3-4 cm o]l BoRmH
uZlAt 40U (Sandpaper) a3 @l

ds 52U R A X SIDEICIEN
HorSlun
w5088

an Al () a3 usdla e

wadl RURe Gl weedl wmoudl

e dadl et 2l LI euien

YRl aludaiudl dsal s 2150d 1.1
QoML ugla duizl vl s dodldiuu-udly saumi unog A Hodldun Aisues
dedl g2 vlla Ao, AU 2361 52

dq 9 AAdis s 9L 7

Do



~

dd oy % ¢ 5 Wodliyudl ugl oul Hidl (uwdldid) uze wdlddl uadl
e ASE UG (RLv)HD uRaAldd W B, L B 3 oA isuds 9.
HorfAUH dHo galmidL Hilsu 922l wiEuL dauel HoARuy Hisuss Geod 8.

&

wyl 1.2 uyln 1.3

g su-olla &g usied s slFsd galRs Hadl suqollul gl Bis-il el dl.

— Al He ISSAIRS 2R madl He AegyRs A GHRA (sl 1.2)

A . . Adael : Rl Gualol AlaAdlel sl
ddl dlelaay uAlsds-d

. dud sl esudl sd g 56 AS @ Sl dd vy © 7
glarl GHRU. . N o . C a o s
siFse sRs adl su-olld el 52U 9 dlumdl s 828R
dH 9 vadls U oL 7

S a9 7
il Guisd o1dd Ugfiinl 2R 20Ul sl wsla a3 3 saldal

sl WSl 518 url vadistdl Heedl 519 uABDs ulEBu ad

N 0, d -ssl s wusy O,
B adl YRad+
sa-l Aol
m oMl uRad+
B Ayl Beotd

ARisa saws B UL URadH

A 2L SR AU AdL $35127 Hadlst s3> dl 2UuRL

g ucgyRs 2R @Al MAd 5 Rl dAWA s gel-gel Usidl A

ewuer s WAL Adl €l 9. 2 USAWAMNL UURL gel-gel UsRL AA14[RLs
WEARAL 2 diil Aislas M3us [ ved sl

2sld 1.2

s ue He uesyRs 1.1 By adlsel (Chemical Equations)
ksl ulBual
Sl diyq [Ruia

UL 1.1 gl 2L Horel 4 2% - ol HoAlun-l ugl gl Andl ® AR d
QoM ISAUSML JUIdRA A . L AR UBUAA dlsd 43U el ug]
alof 4 A 9. dd Al 2430 uel avl asi 8. M, saL Wkl Al w4

-~

ol 2 9 5 dd wlees wdlsaeinl a3unl dvid,
Guisd uBul 2 wloes udlsel 21 usR adl -
HoARUH + AR —> HoA UM AL5AL0S (1.1)
(uBusl) (r{luz)

uBdl (1Dl saldal A AARS 3512 2oiddl ueldl HoAfum
w [EA%A UBUSL O, uBUL MU Adl Burl Al uelel FoABuM AL5ALSS
Alues 6.

lees ulse wBUsL i {luisll a2 Rl [Fausl giu wBusid -luani ag
3uidR sold B, uBusA woes wlsem ol dzs (LHS) dusll a2 (+) R gl
dviy 89, ddl o d, luad w1l ds (RHS) dusil a2l (+) Rigr gl @i 9, dlrl
AAMIL (arrow head) Ul dzs dU © 24 A uBaHl R sauld o,

2 [@su



111 Aua@s uHls@ awd (Writing a Chemical Equation)

9l A AHlseUA 2 518 2d Ay AR (E5ul) % 3 asn 7 Aokl
@ AAARLS Yolidl Guadlal s 2uusl AN wlselA s ay Al
e GuULlL ot-ldl sl ¢l s wel AAABRs UlBuA AnlBs wls8L gl
2% 53 wslU 9, HoARH, HIEAUYA AH HA[RIUH LKA AL Aol Hegall Gudsd
aulers aulsral 1A wd avll asiy

Mg + O, & MgO (1.2)

dldl [Ranll ol ds (LHS) 24 %48l ds (RHS) w$dl 835 dwdsl
UHIRLALAL vl ARl A de{l AeuHR(l 2L 9 oI AR e25E35 drarl URHIRLALH]
Aval AHIA 7 ol A gl dl Al AU s 9 sRRL S5 Axls]
ol gl el U gl U WsRAL AR AHlsAA UBUL Hed HavslA
AAAMRS wls2 sdad 9. wlsa (1.2) GonliudHl gaml woia-l uar wies
woallsly AAABs w9,
1.1.2 uHAUAA ua@s w40 (Balanced Chemical Equations)
g0l IXHD dd allvll Ul d en-A46d-l [Rum (law of conservation of mass) dle
52 515 uRL AU UBUAHL e (su)d U ad Al 3 dsdl [ adl <l
ed 5 516 uel AR WEAAL AluaiHl 12 edl drdld sd en 3 wBUsH
gl wdl drdl-l §4 0 wed €l 9.

oflo 20glMl sl dl, SUS uRL AANAURS UBUL A3 Adl uddl 2 yel yu
olle Al 8AL 835 dreledl UYL Al AL 28 9, Al o Hovusla AR
wlsed AHAlAd s o33 oid O, o by Wl (1.2) 2 Axdlldd
O 7 Aldl, U8l AAUMS AHSWAA dessialr AMdlldd sdl ollula.

ugltl 1.3 e auloes asflsxmr 1wl 2% 53 asa -

Bis + usyRs R — Bis ude + el

Guisd wlees alsad 3 salda w0Af@s w5 g1 % 530 as -

Zn + H,SO, — ZnSO, + H, (1.3)

16, 8L cfl2sil Mausil-l oinl a8 2@l gei-ogel drelel UM vl ARl

uEusiui-u uRHRRAL | s uRHIRAAL

dvuL (LHS) Avul (RHS)
H 2 2
S 1 1
0 4 4

a4ls0l (1.3)M1 dll [Faul-l oid d2s &35 drael UMl Aval AL
o, dedl d Audifad AwBs 15w sdad 9.

412 salda RS AHLs@A AHAAD saL YAt 532 —
Fe + H,0 - Fe;0, + H, (1.4)

0ulBs ulEun x4 qHlsen



Al T s R0l w520 A4dilid s2d0 12 AUAH 25 Yot 524 A vid
(6lisn) oirilcll. A0 AHAU—A $2cdl Auid vieilidl 2ie2 519 $s12 5220 e,

+ [m,0] > [Fe;0,] + (1.5)
AU I ¢ il q4ls0 (1.5)H0 619 8l Yel-%sl dreidl UMl
vl gl el

drel PIEDPETETRIERINEME)] lusniqit uRHRAL vl
dvaul (LHS) (RHS)
Fe
H 2 2
0 1 4

AU T : A0l bR Akl d, UMl 1ddl Aol Axdied-l azsild
sAd uBus 3 osdluy ol d G wd 8. d ol Al ay ueil
HR1Ad, dral URle 5. AL AHUES (Rigid) WIS HUUBl FeyO A dul 2dal s+t
drael uigall 53 dlal Ll ds AURYAAL AR UYL B, U1 16l drs
§U[SA%AAL HIsl 25 % URHIYL O,

URAYAAL URHIZAA AHA~A 54l W2 -

L[S L WRHIRLAL wasiui Auoani

(i) A3AHL 1 (H,040) 4(Fe;0,4M1)
(i) AHdUAd SaL 2 1 x4 4

B 2554 UBL Ale A, %3 O 5, uRHIRAL AvAL AL 521 312 Ul WEAHL
@19l Adi AdIgeAl 3 el Yol otedl Asldl Al Gelesl dly 2AFuost WA
Al 524l M2 2l ‘4’ #eds (Coefficient) H5l 4H,0 dvil aslst uig H,0,
el (H,0), - avll asi. ¢d, 2tifs dd audifad aeilse & yoe ad -

Fe |+ 4/H,0| — | Fe;0,| + [H, (1.6)
(s Ad Audlad q+{lsw)

AU IV @ Fe 24 H UMl ¢ Ul AHdlfed <Al 2l dwl Usl 515 2isd
uaie s 20100 atlal A1dl, wuel i 241[Ls Ad aMdildd aHlseml et
AR AHAAd s3],

H-uH2AA] vl 44l 524l |12 o480l ds Sl A lxl qval 4 520,

SUS QL% URHIRLAL ulsusini Aluosui
(i) A3dHL 8 (4H,0ul) 2 (H,ul)
(i) AHdlfd 54l W2 8 2 x4

-~

1520l L YHIEL U —
+ 4[H0| = [Fe;0,] + 4[H,] (1.7)
(s A AqHdlad 1xlsw)

(asu-



ALV Gudsd dalsel A5l oA AHA- 4 €l dd ol drl uale 20 dd
AL 5 Hiol s % drdd Al olsl O A d, 2ud (divig) 9.

2uan (v )u ulusiui Aueaui
URHIAL
(i) A3Udul 1(Fe ui) 3(Fe;0,4i)
(i) AHdUAA 5L HI 1 x3 3

Ferl AufAd s2dl W2, Husl ol drg Ferll 2Rl U8, 4.
3[Fe| + 4[H,0| = [Fes0,] + 4[H,] (1.8)

dots5L VI @ idui auglad walseell vas sar w2 iugl wdlseiedl o dzs
Wdl €35 dradl UL oRldl s,

3Fe + 4H,0 — FejO, + 4H, (Ml A{ls2e) (1.9)

A58 (1.9)HL 6id ds WAl drdlddl UHIRRAAL Aval AHIA . ¢d, i
A5 AHAlAd . AR w500 Al 524l 20 ugla (2 @i 21ua
(Hit and Trial) ugldt sdald 8, 5128 5 2UU8] Uil glRL AL el YRils AdLls
ad uHlseA AMdlfAd saldl Wuet s 9l
Al VI : @illAs 22+ dsul @ud] wiqyds Guasd salddl Audilid
Als0 194 dwidl. o 2L Al gl 2R e3s uBus A lual efilis
el [l Miledl wd ax © 2 210 qlsemi daiidl elilds-wiaeil [l
S5 WRdl 2uddl el

A w520 a8 HlEdlue oidiaal e wBas s dlug-i Aualbs
ollrdl 1A Al clifas-viazeuviidl Gedr sl 2ud 8, UBASL A lui-l
YU, Udldl, weld A v HARAPIAA 2450 (), (1), (aq) A (s) FAL Uddl
(notations) gl2L salacHi U ©. WellHi oi-ildal glarmi UEds sadl {uy sy
el dl wdld (aqueous) (aq) AGE @AvY 9.

AU Als20 (1.9) <l wauel 29l

3Fe(s) + 4H,0(g) — Fe30,(s) + 4H,(g) (1.10)

A Al 8§ 3 HyO-{l A1 (g) Astiel Gudlol euld 8 3, 21 wBaml wel-l
Gualol dlo (6UM) @30 SAML el 9.

AL, A ol Al w33 A Sl il L uBLs wlsaml olilas-aaiisl
AHIAA S il Al

Secls auid wBal W2 ulul uRRARL %dl 5 dudie, solel, Gelus qdll
sl dlRel Mol Guz a/adl A ds sl »ud 8, Gelel d3

6CO(aq) + 12H,0(]) st CH,04(aq) + 60, (aq) + 6H,0(1) (1.12)
a BN —— a a '
»laq 2 sanEa 61112V6\aq > aq 2

(g s12)

2L AMIAIAL GUAEL glRL 9 d¥ AL UsWAHL 20UB e wdlseL (1.2)4
AHdlled 531 asal ?
by WEnpl 214 aHlsen



Y|

1. odfunedl w2l saml unouddl Yedl Al M2 ULs SAUHL 2ud © 7

2. A culda uwals wBall W2 dHdildd 143lse qul
() S8l + sdllRA — 1ol sAlLDS
(i) ARUH sARISS + Ay MFuY A2 —> GRUH UG + AN sdRIS
(i) A3UM + el —> ARAH SSHsAS + eldglog-t

3. <l saldd uBupll W2 olfds-vaaiidl sl AlkdAal AHdldd U@
qHl5eL duil :
() olRuM sAlROS i ARUH Aesedl welMl otdlddl glasll a2 wEdl as

gl GRUAN UG A AU sARSE qlael 1A 9.

(i) ARUH SlORUDS gl (welHl) siddsallRs ARl glae (uelHi) we
wBar 30 AR sAlRIOS glal 244 Wl Gau~t 52 6.

2sld 1.3

slenay  wisA1S -]
woll -l b
sidal yu (Slacked
Iime);t' [yl

1.2 Bua@s B usie (Types of Chemical Reactions)

el IXHL 2u8l olvll ol 5 515 uel AAABSs WUl el 519 25 dal
URHIRLAL, 3UidR A dradril URHIRIML Ad, Al dHe wRuell Fisaiuial e
2 A 2dl ol AR el el elvid 2 wd dg oidd -l wvR puABLS
WBARAHL uRHIgAL a2 oil 4l e oitl oi-{ld «Adl uslal Ge®d 9. MR
A2 oiddl olfldl UslR (A2 d¥ USWL 3 e 4301 eUA 5L

1.2.1 duwilsw ulzu (Combination Reaction)

uylt 1.4

ollsa oflsaul BlEUn isALSs Al sully-L-lL

2L el Al

= wel aul {3413 wiell Gul
=
R X s gl 1340 ealedr wagl oflsaA gl s2U
T e sleau Ais063

g d¥ AUHIAHL SIS FRE1R iedl oL 7

o

slenun L5188 vot % Al (Vigorously) utell 8 ulbat 531 s13el %Al (5leum
SLOZISULNS) otrlld 8 s Ysstl UHIAHL GBI Bau~t 53 8.

CaO(s) + H,0() — Ca(OH),(aq) + Gw (1.13)

sullAlL sl3cl il

L UBUHL S@AUH 2IRAOE A uRll qdleadd s o luy Heaun
SIOASRASS oirld 8. el WBAL 5 B ol 5 ddl ay wEusiel s o dluwd
Fulel s dd Adelse wBal sé 9.

(asu-



N\ N

WiBdL 11330 Geotddl sl3el Yetirdl glavidl GualdL glaldid dlodl Hie ad 8. Sl
SOASALOS saUHIAL sl aisuLss W 1l wBal gl gladl ur sl selided i

D D
-~

R otld 8. €lad el olle o2 [Bau ugl sl@uy solided Fula w8, el €ladl
w2 x5 vl nd 9. el Hifdl Fdl ™UUL (interesting) dld L 9 5, HRAULIR ANARLS
Yol usl CaCO; 9.

Ca(OH),(aq) + CO,(g) — CaCO3(s) 4 HZO(I) (1.14)
(5leaan (3(@uan
SLOJLSALD) PINEEY! 3

Aldl, 28 AAR050L UGB Sedis ay Gelewldl Aul 530,
(i) sl AL

C(s) + Oy(g) > CO,(g) (1.15)
(i) Hy(g) 2l Oy (g)ial willd Muia

2H,(g) + O,(g) = 2H,0(l) (1.16)

A0 GUMIHL UL 5E1 Agl 1 3, 12 6L 5 dell ay uslal (drel 3 AL
AALASA 2 % Aluogd iRl 52 O AR d uBuia Adplse Bl s 9.

wglt 1440 U2 2uudl wadist s34 8 5, ag ol Gwil Gaut as © d
uBul Buged oy 53 9. il uBail 3 i lusiqi Fuladl 08 6w ysd

NN

dd 9, dd Gwlaus (Exothermic) AAAMS uBBUl s¢ ©.
Gulaius UBUDIAL 210 Geldwll —
(i) gerdl Ayt Ao (ee)
CHy(g) T 20,(g) = CO,(g) + 2H,0(g) (1.17)
(i) o d® gl Ol 5 uud Gwigus uBar 9 ?
28 AL el lal 5 wadl W2 wiue Qo 32 Ul 9. sl
% WiRLs uLH ol duidl il Glod Mol 8. WA Ml viRls Ay A0 vslimi
eulsd A 9. Gelgel d3 olid, oalsl 24 6 (Bread)Hi swoillzd usiel
Sl 9. 2L sodlRd ueldld oo 4 ogsio ot 9. 2 3¢5 el A-

Sl 23al AUy A S Glod Il w9, w0 uBud [lre -uw
HAA 9, Fell 2CUA dH USWL 641 527U

CHp,0(aq) + 60,(aq) = 6CO,(aq) + 6H,0(I) + GloA (1.18)

(oet51%)

~

(i) a-iulae s [Qaed a4 vidR oird, wal Gwiaus wiEdl Gelgwl .

~ .

ugR 1140 adl uBadl usik 0ol 5 B4l 215 % dlug-l FHie w18
Gl Geoid €.
uu@s Bl 27 wslsel 7



Ay el -us
dRs Aol

Gesart ol

HulL dAHIRL 3
ARl Wil ds
A4 e

2gld 1.4

2 ucse 2wl
4aqdl Gesd -0l
A¥ seqlrl A d-l
@ yadil il <a

25l 1.5

ds udded M 52 AHY USZIUH

Siuisussy Geut ag

8

suoll gies

1.2.2 [Qaeq ulza (Decomposition Reaction)

wyld 1.5
25 s Besand Aol (Boiling Tube)Hi 1212
2 g $ ude dl
54 uegerll wlesll a1 <Ml
sl 1440 salen wudl Gesad dld o2

Besart il N N N
Ul RURe dw-l odld Y ARH S,

— 22% U2 s

oM sul olle U uekell wlRsL oud
wadls 52U,

9 ¥ -l 5 33 ueBeHl w25l dlell 301 oleeldl 8 ? Aesl taaid] BeMadl
aalBls i wa dd el asl ol

2FeSO,(s) % Fe,05(s) + SO,(g) + SO5(g) (1.19)

(530 uese) (5[5 2L5u15)

2L WBAAHL AR AS Asl 9L 5 s ¥ WBUS 2l Ay A luw wud 8.
S ulBal [Gaed wBdL ©. 3% A2 (FeSO, TH,0)L 5[5 2% sl daiall
well g2 A B 2 2825l L sledid 8. GUAA d 3Rs HisUSS (Fe,O5), Ues
SALSADS (SO,) 2l Aes 2LASASS (SO UL [AalRd ad 8. 3Rs 2isuds 8t
9, 24 SO, i1 SO, Ayl 8.

sleun swoliied Gwil 2iudial 3y HisAuds 2 sl JaisASHL ad
[Qae (alan Geldlvl Gualdi ddii »uddl s ot [Qae-ulzuy 9. 5lcuyn
LEALD YAl 242 56112AAL 58 9. dril s GUALLL B, d USIHL s e eisitaeu
Al 69, Guiel Heedll sl tadl [Qued-uBad Guily [Qaed sé 9.

(
CaCO4(s) —>%  CaO(s) + CO,(g) (1.20)

(2rtivdl ueaR) (sullal)

Gu{ly [Qaed i GelgrRl ugld 1.641 2uud .

Gesar il
as use wyld 1.6

Beserd AGML 21U 2 g AS L2 UIBR dl.

gl 1.540 saiel wuisl Gesart il dle
ad usdld odld Gu dRH 2.

dd 9 vadisd 53 9L ? A 515 uRdds 2uiy

dl ds -idl d@l.

dus 52l 2ol JuIdl Bt adl el i
LSl AUS2LT SLALSALSS (NO,)-L 8. 21 ulEaL {2
UHISL AY O —

(asu-



)
2PH(NO,),(s) —ts 2PbO(s) + 4NO)(g) + Oyg) (121)

(as ~sze) (A 2sA198) (A2l (2Ai[54%)
SALSAULDS)

A, »usl ugl 1.7 2 1840 salddl dedls ay [qued-uBuiail s,

ugln 1.7
~ ~ N NN N N N S
25 WFsAl su a At dADA 6 (gL 53 2 \ Q fes su
wl (94D 2012el o cdudl. sl 1640 il —— B4
LUl UHISL AL 012l 6l AM] slolrel [QeLdyl sl

. = e — m S wll .
el 53l S 2

. N <. Asidedl udl W

2l [Agdydid 6 dleedl [Qadla sin (6lell)
Al AL [ e

N

[Agagal uielul gl d d sudi uel @3l el S e

uelii He AesyRs ARl Al i GuRL. ey
wiellel aidell 6 sueollail dl 2 d siolnsl R Qloriin

o [Agdgdl u2 GlHl ddsdl.

[adudle g 530 AHU Gused ] AR i vdd ugiul Ra
vl Ysl.

dud old [Agdgdl u uRdlel GeMddl euilgl. L uUlelL su-Al>Mi
uell (e 52 9.

g ol UGB Hssl dAAL UYL 58 AU © 7

ol sAAOBUHL Yl UHIAME Ay, MAS A AR AldHl-lyds sasollziia
g2 S

QRS oinl sAAGAL Yot GUR AL H{lRiord] el Ayl uant s
Adanl @ L AU Blas gl wan-llyds ad s

g5 (SRl o & 7

Uls suAolAL sl Ay R B 7

2sld 1.6
welly [Qgalaeus-

ugl 1.8

w5 AL Baml 2 g Rz sdlR1s d@l.

dedl 2L sdl & ?

2ldl R W2 AL Rai e wsiami 3ol (pusla 1.7).
Alsl AHY Ul Riear selludenl 004 2Aadlst s

CRMETE

- RBa
Ricar sass

dil ol 5 yAusianl ude Ricar sARIS] 3uid avild
o1l veldul 2 8. ustan 518 Riear sdiRided [Aaed Riear sl 1.7

A SARAML Al 10 Y oA 69, . . .
qdu usiaml [rear sdlads &Ry

AUSLA Fori guidRd a8 Riear ug o &

2AgCI(s) 2Ag(s) + Cly(g) (1.22)

0ulBs ulEun x4 qHlsen 9



~

(Heaz olMLOS uRlL 2L % UslR dd .

QU]
2AgBr(s) ————>  2Ag(s) + Bry(g) (1.23)
Guz salddl uBull @ i 4Ad (Black and White) 121018140 quaiy €.
sul WsReAl Glosiel 51280 1L [Qae-uBail au © ?

L AAG © 5 [Quet-uBupiHl uEasid disal Hie G, wsiel 2adl [Qgd

D
-~

2230 Glod %330 . % UGBl 6wl dividl €l del uBuia Guising wzuil
58 9,

2 gatad gl 52U

NN

25 sAAOIHE 2UA 2 g GRUH SlSFSRASS dl. dHl 1 g AHMUH sdR19e GHA dd sl adaL a3

~

Bigt g2l auidl eaolld sunoll-l aluide AusHl didl. di 9f 2ietdl 9L 7 9 d Guuaus uBu © 3
Gwalins uBaL © 7

YES)

1. ueld ‘X' gl99 494l (White Washing) H12 duzid .

() ueld X' UH UL A de Yol vl
(i) (DML B -ud ealed ® d usid X<l wel w4l uBa avi,
2. Uyl 1740 vis suAollHl 2isol adl diyl el i 6{la sueollul Lot ddl -l

2l sl oluBll AL M2 B 7 L A A ealdl

1.2.3 [aauq-ulza (Displacement Reaction)

ugltt 1.9

e (divls)dl ser vildlail 4 dd situR
. ay gld As s
a3\ (A) 2l (B) -UH UUd 6l suddlal dll e3s
saeollul 2193 10 mL S1uR A3 gl dl.
vz udad s dlvigl ol vildlaiia €12 a3 okl siuR AcSel
glapi]l MRl sl (B)HL 20 (e w2 geilsl
dig-l vldl [2uslt 1.8 (a)]. uvusRll 520 2 dvisHl 2is
vileld 2ol Al
20 B2 oe o vildlaiid siur ucdesl
glagiHizl olelR slel.
su0ll (A) 21 (B) Ml €Al 51U A2l gldBiHl
@) Ul dladiedl dvumel s [2usl 1.8 (b))
2 1.8 SUR Al glardl el vilelaiiar 2ouxdl
(@) $1uR ucge-il s1aHi goudd] sua (dlvis -] aaetell e el Wldl Wl s [l

vilel ol 1.8 (b)].
10

(asu-



SIUR uke
¢ N glaBl - sl
DR 51UR AUCS2HL (sl A) sl 258
wiledl glaRidl oi81R
sieedl 2uurtHl ulZu M
uildl . (321%“1’1 B)
(b)

Ai5ld 1.8 () udlor udal duy wdloL oig - vildll A siuR wcdeu giq-l dvuHgl

2l HI2 dlvigsil vildl g2l ol Ald B i SUR A3l BR1 321 Bivil (A1)
qy 9 ?

2L wgHi A esaldd ulul a9

Fe(s) + CuSO4(aq) — FeSOy(aq) + Cu(s) (1.24)

(slux AS2)  (duarl uese)

L UBAAL AU SIUR A2l glaaHil siurd [Ralid HHaal g2 52 8.
L UBAA [Quuqd wBUL 58 9.

[Geaiud WEADAAL 20 GeldWAL AL YHIElL &9 -

Zn(s) + CuSO4(aq) — ZnSO,(aq) + Cu(s) (1.25)
(siur uese)  (Bis use)

Pb(s) + CuCl,(aq) — PbCl,(aq) + Cu(s) (1.26)
(51ur (As sARDL)
5A1A58)

A

(355 2 A3, 51U sl ay ABY drdl 8. d stu-l ALyl stuA [@Ranfud
538,
1.2.4 [glaraun ulsa (Double Displacement Reaction)

wyln 1.10

s sAAOML 2022 3 mL ARUR Acge glar dl.
6{l2 sA-o{lAi 2122 3 mL elRUYU sAlUHs, glarl @l
ol glatid (e s (2usli 1.9).

d" 9 2ddls s oL ?

gl H2ladl
sunull

iRun sdRIS3, glan

dil el 3 wiellui gl €l dal ude usid Rula
q1adl sl

9. 2 vigld gl a8y (Precipitate) $& €. 2icll 515wl ulzul
5 % 2d8u B~ 52 9, dA AdsuA-ulBUL (Precipitation

Reaction) 5¢ €. wusli 1.9

Na,SO,4(aq) + BaCly(aq) — BaSO,(s) + 2 NaCl(aq) (1.27) oiRay wede wa AlBuw

(URYH Acs2) (GlRuw (ei[Run ENIRSIEY selabs Rule
SARLDS) Aes2) SARLSS)

0ulBs ulEun x4 qHlsen 11



M ddld 5180 9 7 Ba?t i 5077 2tasl q2a-l uBui-l 5129 BaSO, il
Use gy 1A 9, Hadl ol {luy AREAM SAROE D 5 % qdRMlL % gl S O,
sl uEAall 5 FHl WBusL a2 20l 2u-A adl @i dq Blaenuq wEuil

58 99,

uglt 1.2 wWe $2A, 5 Fui di Ayl -dge vid W2RUd 20109640 glaad B s3al 9.
(i) Gaurt 2dal aausdl 90 sdl gdl ? 9 dd vagfid 2dal Ay A sudl asadl ?
(i) 2 WBAL Hed AndlAd AnABs w50 dvil,

(i) o 0 w2l R uEa © ?

1.2.5 2lzu3a4 214 R385 (Oxidation and Reduction)

siu-l @81 H2Ladl

12

9 RBa

J

2gld 1.10

sy SIuR ALSASSHI
ag AilFu3ar

uglt 1.11
-l il A 1 g SMedl oSl (WBR) HRuadl
Bt 5w A6l Rad oM s (2usld 1.10).

; A" 9 Aadlsd s 9L ?
LT S

UL Gsieil AULEL UR SL0U FaueL STUR(TT) LSS U ol
AU B, L sl vedl el Gemodl ?

- .

SIUML 2ALEA% A GHASA 51U 2ALSALO0S el UM A1y, 69,

(
2Cu + 0, — s 2cu0 (1.28)

A L O1RY, 53Al Ugldl (CuO) Ul St dly, UAIR 5L
2d dl wlaousl (GlHl) ulBar adir s128 qudl uad st 21
LWL 5215 VUL S 9 A 51U HOL 9,

CuO + H, —3* 5 Cy + H,0 (1.29)

A uBul eliuin ueld HilBAw 40d dl ded A 2y
du sdaud. ol uBuL eMain usld HilBA% oid dl d-d Resas
2y a4 sddld.

wEAL (1.29) el Su(Il) 245168 HilEUge ol 28l
9 A dd [R4san 2y 9. Gy Hilsug Hadl @l 8 i d-
Ailsudan 2y 8. oflon Acelnl slad dl UBaL elRa s ulbus
2AUEAAA WA O, a1 oflod uBus Resad W 0. iicl wEuiiiA
URTAA-R8s0 UBAL a4l e uBull 58 9.

i [5A 32
. !
CuO + Hy — Cu + H,0 (1.30)
| )
BRI

N

288 wlBAHL Sedis e Belgrell :
ZnO + C = Zn + CO (131)
MnO, + 4HCI — MnCl, + 2H,0 + Cl, (1.32)

(asu-



WBAL (13141 slois] stold HALRAUSHE (CO) 2AUBAIAA 2 8 4 Bis
HLSALSS (ZnO), [ (Zn)Hi Résa-t a3 &, ulEdL (1.32)4i HCI, Clyui 2Ailsu3an
2y 8, 22U MnO, 4 MnCLul Resu-t a3 o,

Guz saldal Gelerwll uel 20usl ¢l aslal 5, wBu elHae o ueldl AUEU% -
A0 Al SOy M dl d usldd 2AiEu3aA WA 9, ol wBul M veld
HIlEAY MIA 2Adl SLOHY HAd, dl d ueld [Resad w9,

uglrt 1.1 we 52, 3 FHi AeARUH-A] ugl sl (2AEA%1) wwrdldd 2ldel AN D w1 ude UL Ueld
Worfluu HisAUSUL 3 V. 2L UBAML oAU ilsuaq 2y © 3 Résud ?

1.3 9 a AL @anul AiE3a WEaAl 2620 S 8 2
(Have you observed the effects of Oxidation Reactions
in Everyday Life ?)

1.3.1 &Rk’ (Corrosion)

dd Alssy AY ¢ 5 dlvigHl Adl arqil Ansiedlll gl 9, uid Sedls UMY olle

a-il U2 dlalausdl 2l 2L WBRL uarel Al WA 9. 2 WEUA AL

Ad dvise seid dls siavami »ud 8. s2dls 2wl 2 o waldell aivl

ud 9. 9L dd sA3U diedl 2 ALl AWEl uHL 2dR-dL 00 AL 9 7 wUR Hig,

U Al AL el Fdi 3 oLy, 2R adlddl gHAl Ad (AR WA) AR d-i

Buel Uy AU seadld 2 21 WBAA &Rl (Corrosion) sédld €. Alel U dlold

SL 29 R e dioll U dlold dldl 3l R ARRIAL v BelgRell 8.
BLRRL $128L HI2RSIRAL ML, Y, dlvisel Uil (iron railings), %81y a1 idl

A gl § % Al v s divieHdl oidl Sl de s dd 9. divisd

el s dle{l AuHUL 9. 82 Al sl wHAl divied ssadinl well Hidl wal

Al 8. dd UsW 3 AL &Rl (@ ag allual.

1.3.2 viwug (U ad) (Rancidity)

9 ¥ alot Axuel vl wal A60usA/Ad]l VIRLSHL 2lle A8l i wWRuElL © 7

-] =N )

QU det udl Ae(ld RAIAA AU AR d WY A5 A B 2 dxil A
dal e otedlsS a8, A Id A0{045d dHay ddl viRsHL AL Uuldsiz
53 ddl usldl (A-Ail5us2) GHRAME 2Ud 9. gl ol WatHl viRLs Avidl]

-~ -

ds w53 Qi a8, o di el 9L 5 Pw (s1dRl) estdaidion R

)

AilSAIa ad estadl W2 ML AUSlE FaAl MFY Ay M2 8§ 7

Y-l

1. 213 51U ucserdl aldRiMi il vildl geusaiii »d 1 51U A2l glagi-l
L 9l M vleely 8 7

2. w9l 11040 eaion Raaddl S8 s [GRRauA wBad Gelga 2wl

A2 ealdd UBURNHL EAIAA WHAL AR5 UHAL uslald vl

[U%]

(i) 4Na(s) + Ox(g) —> 2Na,O(s)

(ii) CuO(s) + Hy(g) = Cu(s) + H,O()

0ulBs ulEun x4 qHlsen 13



Ayel RuaBs wHlsel uBUS, Adlud 2 daiidl eifds-saaiia ulisics Ad Y 2 9.

=

AR AHls AUAldd Sl O, @l AAAMMS AHL5WUL ARl Adl 835 USIR-AL URHIRALA]
vyl wHls@Al wEas duy luy ds dHid Sl 9, AHlsW Al AHdld Sl % S,

Audflsael uBaml 6 3 dell ay uell AdeasA s Adl ueld o-ud 9.

[aed uBuil daolsa uBusl sl [Be 8. Rued-uBuul 98 s veldd Qued as
6l 3 dell ay el “a .

o ulBulimi lugidl A2 Gl Bau~ wld © dA Gwidus (Exothermic) WBUIvL 58 .

o UlBUIML Gl M © de GW™LaNs (Endothermic) WEUIML 58 €.

PR AAHIAL s dra [ARauuq ofl dra glal A R [Reud ulsa a o,

(Blaraius ulsmating ol (B uHIRRAL 2adl UHYAAL AHSL (Ruasl)-l [@RHa i ©.
w8yt uldull (Precipitation Reactions) IRl igled &L oid €,

WAL uslal gl 2AEAYA Hadl SIHY GHRIAL Hudl g2 ddl Sl 9. HIRAA 2ed
WAilSUxd GHAG Ul SSfyd g2 Ad. Resad ed ilSux- opuddl Hadl €Ll
SEEIN

~

14

1. <2 20ta ulBul widl @ ugl sui viel o ?
2PbO(s) + C(s) —> 2Pb(s) + CO,(g)
(a) 4$ [Rgsad wH ©.

(b) sl JALsALS AUEAIAAL WA D,
(c) sloid HiEu3aq wH ©.
(d) as 58S ResAr WA .

(i) () 27 (b)

(i) (a) 21 (c)

(iii) (a), (b) ¥ (c)

(iv) 2Ud dHIH

2. Fe,0; +2Al > ALO;+ 2Fe
Guz salddl uBul A Gelgra © ?
(a) AU UL
(b) [alazauq ulzu

(asu-



4 (c) [Qaed ulsul N
(d) [Grenus ulsu
3. vadAl ol de SLdsdiRs RS GAAL o A © 7 WAL gl uR [ S30.
(a) SIS Ay A 2 SRS oA B,
(b) $ARA cly A 2L SUSSALSS oA B,
(c) 515 uBul udl -l
(d) 2ian &R A uel oA 8.
4. uHdldd wlBs wlse o o 7 unalbls sl o He AHAUEd saL ASH 7
5. Al Qi 0y qHsw0HE 3UidRd 53 v AR olle did AHdlAd s
(a) SLOZE Ay AUH2 AL AAS AU ot-ild B,
(b) €154 ueslHs Ay gl ool (eeqt wila) wiell 2 Aes QALSASS 20U D,
(c) ARun sl AP uege A AAASA d>fufun sdiRds sul 8
dHy GlRuM ucEedl AU U B,
(d) Wy fig wiell e wBEaL s Weliun Sdgsuss s eldgla diy »ul 9.
6. Al AUy AHlsw0A AMdlfAd 5 -
(a) HNO; + Ca(OH), — Ca(NO;), + H,0
(b) NaOH + H,S0, —> Na,SO, + H,0
(c¢) NaCl + AgNO; — AgCl + NaNO,
(d) BaCl, + H,SO, = BaSO, + HCI
7. <A wud AAARLSs UBUL M2 AU AR AW Qi
(a) 5(Eun ldgsuIs + Sloit SUisUs —> Sleuun solide + el
(b) Bis + Rcar AHge — Bis Adze + Rer
(c) HMRun + sur sdRSS — dBHad sdiuds + siu
(d) ciRuM sdlSs + NSRUY A2 —> ciRuM A2 + Ul2Riud sdiR1Ss
8. «lAdl W2 AuMdllAd AR AH5WL dvil A d 25 BRuMl uBA-AL wsiR 2ol :
(a) W2 elHidi(aq) + GlRUH 205 (aq) —> URBIUH 2d8054(aq) +
oy ellMLd(aq)
(b) Bis swoilde(s) — B35 2HisA194(s) + sl LHIsAUSD(g)
(c) 8LOLx(g) + $dlRA(g) —> SIO% sAlRIDY(g)
(d) WeARuM(s) + SLSsAlRs Rs(aq) —> HARUM selRd(aq) + SLOA%(Q)
9. Gwlaus - Guielns WEBAL 2ed 9 7 Gelwll Ul
10. A Gwaus wlEul el deami 2ud 9 7 quedl.
11. [@ae UBaiq ddllse WEAHL [ wEd A e s & 7 >0 uEaiil Hiedl
_ AHls8IL Avil., y

0ulBs ulEun x4 qHlsen 15



12

13

14

15.

16.

17.

18.

19.

20.

c~

Al [Qzed uBal-l sis-vis axlse caldl 5 Fui Glot-Gwl, usla adl [ed 2«3l
y3l wisami vud 9,

[Reu uEaL 2 (BlaRau uBal a2l g dstad © 7 21 uBapil Hedl wH{lswll quil.

Ricazel yglsmul siuR Hig gl Riear udgenl stanmisl Riea-l wilid [Qram- uEa
HREA Al 9. ddl AuHae ula vl

dil vadud WBAL oL e A 91 7 Gersell Ml ARl

~

ilSAd GHAG AL g2 AL Al 2D AL Ueld £354 6L Belgwl Aldd A=Al
(a) HUl5A3UA
(b) [R¢sa-

NN

s ANSAL $2LS UL dred XA gAUHL ARY, Sl o 10U U, oA B, drd X dHY Gteldl
S100L 29l A, A 2L,

dlvisil dqail v sl 200w He qaudlx la ?

dd duy ue(lysd viauslai-l e sy dyd saml 2id 9 ? a we ?
{ladl weld d esddl s Belswl AR Axendl :

(a) &R

(b) Mg

'\

DAl gl s :

16

R 6fl52 A dud A, B, C 21 D UM YL

ofls2 A, B 1l CHi 25 mL wiell &Rl i ofls2 DHL 25 mL $IUR ducdesi sl ™Rl

Guadl es oflsl Al Ul dlwsid ul 2t dsl i s

6lls2 A, B, C 24 DUl isd WeRm A2, dHIMUH A1sge, M0 siux uede duy dlvisHl

sl

, 0L AL WY F2dl GHRL i gedl.

Sl Guisd e3s Bgad diusi Wl 2 dsll «tid s30.

56 UBUL W@HIAM] GEUs 9 due 59 Gwalns 9, d okl sial.

(asu-



U5 2
[, 616 U &R
" (Acids, Bases and Salts)

S ~ ~ N N Q)

dd 0UGHL HRAML llvil AUl 5, viiLsAL vUEL A dRL e dsH dul LR

N )

N

edl 2R A SR 518 SIU B,
A UL SIS U Ay vl 58 SHRAREHL el Ylgd 9, dl di dd
Al Usl sl Sy yadell - dlopl 2, [R (uR81) 3 6oL Al g ?

Guar e sl auid dd saL o @ R 7 ad AssAaud iR

NN

2 61659l 250012l A AAloe 50Ul Al (AL dAIRL stiv-l Gualol

A

s41 82

=

K

e 52 5 2R 54l Ad viel A dL Ysldldl dle AUl 9o ddHl
ysiael 3 edl ?

dd uddsl o il 9l 3 ViR @E vl Sl B i oR1L [deHy Uur dl|
0 39 B, WU GHB AIE U Sl B A dld [Aeua UuR- oL ML 39
9. [enn s geadl A (Indicator) . ne dl % s YAs . 9 dd -

NN

1 89 5 UFE SUSL URHL 581 (curry)rl SIEL UR Al6L ¥ AMAUL 6L3s5 € dnl sl
(R018a12l) 1AL dleiausdl s2aLs 2Ll oA 6 7 AR sUdl adusdl wiRllell D
2 AR d sl dlow 2o 35 A B, di RS 2 el 5018 W2 5B

~

YAl Fal 5 Badd 22 A Frllesddl--l ual Gudlol 53 wsl 8.

-~

2L USAAHL 2B 2R 2 Gl WAL e 309 5, 3l 2d A8

NN

2 61850 Asoiladl A Alefe 53 9. du el A RAUS Rl 5 Pl Ll
e[fs @adul »uusl Gualdl s Slal A ASA .

[ent grael ooyl 325 © 5 ¥ a3 (Lichen) 3 % ddisidel (Thallophyta) <ol 201l 2isiy
fR1ddl 9Ll Fsfid (extracted) s2cAME 2Ud 9 24 A Fd YAs a3 GuaRl 8. 2R

[aeu glael 2RRS 3 6Aks 4 S AR dsdl 3oL %eRUL Sl 9. 8Bl 2y geadl ueldl

~

5 dld slollgdl Uid, gnel, AYs sdl ¥l 5 eldg-wAl (Hydrangea), U2[Hul (Petunia) A

~ NN N

FAMUH (Geranium)<il 220 uivtd>il glagdmi R 2 ASa-dl el yAd O, dud UR-

ol AASL AL S2ells avid U YASL 58 B,




U2

ddA 28l Aol iUl 2dd 9. dHidl s [MlRd well 4pd © x4
ollsll 6l wsi RRS A 6AlBs g8l Bd B, A diA WL Al [GeuA
U UUd €1, dl di g5 sudoldl 8al vesi-l s 3dl dd sa0 ?

2.1 2R nA ado- Aalds spusi-l une

(Understanding the Chemical Properties of Acids
and Bases)

2.1.1 waiuouni AR 2 Adn (Acids and Bases in the Laboratory)

ugla 2.1

[stivt walotanoumisll {13 galde Ayl wssl 52U €1SsalRs ks (HCI),
Aegy s RS (H,S0,), USEs 2R (HNO;), xAR2s 2iRis (CH;COOH),
ARUU edgisuSs (NaOH), 3(@un €1dgisuss [Ca(OH),], ulelium
SlogsASS (KOH), HordRud eldgisuds [Mg(OH),] i iy
sloglsuss (NH,OH)

Buasd giael U8l e3sd s A dlA2AIA U HSL 2 sies 2141 sauldal
quslHl Heedll d-il sAuldl s

dlal e35 glavidl ol dle [@eny, o3 [@eny, Brlesddld 2w Bauda
3%l glagl AL AL 3812 YAl ?

dHIRL 2adlsHl sies 2.1 i <L

snes 2.1
Ay | acliewn | ogliena | Baedda | Mada iz
gl gl gl sl sl

2L YASL ML Al 351 gIRL 2UuRA sl B 5 ueld 2ARBs ® 3 alhs,
Sedls usldldl Al (Odour) 2IRRS HIHHL 2 GlBs HIAHHL oledlS sd ©.
du-l ssld (Olfactory) A2AsL 58 €. AL, UURL UMD Sedls YAsIL A,

ugla 2.2

A1 Ad ARl Seclls oolld wResl el a9 siusHl sedls ugluil
A8 @l Al 2 d ol gl 2 2l Ad W dd Bl 8l €l ¢4,
stugedl uZlll 2R A ASAAl A saL W2 GuARIME 4 sl
auil stusl ol uglall 6l 258l 4 dudl A dulRil.

ddel 20269 AUl U AvIL A 25 ugl uR de HCL glaidl =i 2l
45l 2 oflw ugl v He NaOH glagi-l 2t Slui ysl.

(Qsu-



stugel oid uZlaiia el uellell 9idq sedl duedl e dutl.

dAMIRL aelsdl ikl

gd Al He ARAl 25 A aliod dd dl dar dudl i duril

¢d s sAuoHL Al He HCI glagl 244 ofle suollul 4l He NaOH glagl
dl. ol sAuAolHl He Al 245 (Vanilla essence)dl &gl 2lui GHIL i
o612 gelldl. 530 sl d-dl Al dwRAL A %l dAHD 515 581 €1
dl d-l i 52U

adl o 3d, He HCI 2 e NaOH glagll A1a @ldaiqdl da (Clove Oil)«il
QRAHL Al 5812 dURDL A dMIRE AAclsHAL -kl

AMRL 2adlsia 2R dlRal, ool 21 aldor Usl sdl aaif=a yas ds
GualaHL ¢4 usy ?
A, U 2R A SRl ANAUBS dppEdl AHFA W2 Fedlls Ay
uglaail s,
2.1.2 2R 2 A8 qigall WA 3dl Ad w52 9 ?
(How do Acids and Bases React with Metals ?)

ugl 2.3

Aqagll : 21wyl Riasdl vee %330 Q.
gl 2,140 ealedl waigl Al alisaell s2.
s suollUl 1A S mL He AgYRSs GRS dl 2 dHl elsuel Bsl
elsl el GHRUL
dd elgner [Bisdl Awdl u g tadisd s oL 7
Baurt Adl Ayl AL glarHial uAR sU.
AL gl uRUlelL Al W2 BeMd 8 7
el eRRdl uUlRL s ANdLdl HlRwidl a4 il
dd 9 ddls s oL 7
sedis Ay iU ¥al 3 HCl, HNO; 14 CH;COOH id i ugltid
yrldd-t 3.

9 MM (3R vHadisl vsuHIA 8 5 gei—gel !

" (a1l

Q35 WA QS Ay
(A

O b
O SISl MAL

AL wULR2L

HlgLerrdl

sunall 123 ason

L
. ( #: 5
e N #4Rs Y-l
R 4
SEMEN

geuelR (s 7

e

Lr i |

Aoy san

A 2.1 s1uerR [Bis-l ve uesyRs »ilas ad-ll uu »7 g8t g1 8o wyil 2sisi

A3, A9 2N auR



NS

Ul 5 Gudsd wBAIML g §iRIMIE] G o] [RRaun sLddlosmt diyasi
539, Hid RS A AU ALY oiud B B &R s& D, 2, HigHl 2R
Al UlBulAl ARIL 2 USR S1S w5 O

AR + g — &R+ adHa Ay

dd % UBU 2adisd s 9, d-l wdlse di avil asal ?

ugl 2.4

s Aol eleuelR (s Hidl dlsl gsdl dl.
ddi 2 mL ARYH eldgisusds gl GaA sauqolldl amald didl oy
53,
o gl Al w9l 2.3 UHE Yriddd 53 2 dHIRE HadlsHl ikl
2L WBAA A el avl as
2NaOH(aq) + Zn(s) = Na,ZnO,(s) + H,(g)
(ABun [Fse)

¥ s3lefl el 5 WEBAAL €195l Ay Be™d 9. s dl Ulsasil oHl gl
Al Asd ol Al
2.1.3  wg sellie uA wg Qamisioline R wd 3dl da uBa 82
® ? (How do Metal Carbonates and Metal Hydrogencarbonates
React with Acids ?)

Raa ovell — ugla 2.5
?:é"\s —
o Qs -l ol sueoll @l dHsl A i B elld vl

saofl Aui 0.5 g AlRUM swdide (Na,CO;)
A sAAUL BUL 0.5 g ARYH sl

I R S0 stlide (NaHCO;) .
g ssdilRs prsunl UERPITY: " N . .
2R g FEL] ol sAAUlAUML 2122 2 mL He HCI GHRL

/::,.s :Yzit[zcm sieline . N N
dd 9 vadls s2U 9L 7

sl 2280 ealedl uHIBL els U

S0 QUSRS Ay

2sld 2.2 \ .
SRaayn aisgisuss aiawuial s Beotadl i 2eiril wsll (Sleuy eldgsuds
SlUisAES Yy v ag glaRL)Higl AR 52U el dHIRL Aadls-lL il

Guisd ugkiui adl uBul 20 wel avil sy
suqvll A : Na,CO;(s) + 2HCl(aq) — 2NaCl(aq) + H,O(l) + CO,(g
su-vil B : NaHCO4(s) + HCl(aq) — NaCl(aq) + H,O(l) + CO,(g
Gedtadl slolet SAlsADS Ay Yetiril wielluizgl AR s,
Ca(OH),(aq) + CO,(g) —> CaCO4(s) + H,O(1)
(At wiell) (use 1q8Y)

20 (@su-



a4 UHIAHL slolet JAISALSS UAR sl 1A sulodl yooledl uBuL Ay ©
CaCO4(s) + H,O(l) + CO,(g) — Ca(HCO;),(aq)
(WMl gieu)

Yedlefl U2, ALS A AURAUSIEL (marble) 5(EUM sielideni [lay Ul ©.
dHIM Hig, slellde 2 gLdlmsioline R A1 uBUL 53 dHA 243U &R, slelrt
SQALSALSS 2 iRl 20l 9.

UM, UBAAL ARG 2L YHIBL €l AS -

i slollefld eldglormsioine + R — R + sl gaisAuds + wiell

2.1.4 2[R 2R Ady Asolon il 3l Ad uBa 52 B ?
(How do Acids and Bases React with each other ?)

wylt 2.6

25 50U 21023 2 mL He NaOH+ slasl dl 24 ddi Beilesaeld g
ol Zlul GURL.
glaRl-l 291 sdl © 7

~

Guisd glaemi JU-EN e HCI glas GHRL
uBaL Bgami g 51 Fo-uRadd w8 7

Al HE 2R GHRA] [BrilesAdll oL seein 8 7
8d Guisd sl NaOH-L @i dui AL

~ oY

9 BrllesAdl-l datioll 391 &30l evuy © 7
dd (AR 2w HRe wd B 7

Guisd UL 2B 2ddis 4 B 5 2R glRL ARl A dxY A5
g2l Rl A e A 9. 2 UG A wusl avil asy

NaOH(aq) + HCl(aq) — NaCl(aq) + H,O(l)

RS A oS a2 uBAL 49 AR A wel Hodidl uBua dellser wEu
(Neutralisation Reaction) 5& . AlHl=d Id derellsaal UBal i uHSl avil as 9 —

oy + R — &k + wwll

2.1.5 ey vis83-l i wa-dl wiEa
(Reaction of Metallic Oxides with Acids)

wyla 2.7

5 615Ul AL UHMIRHL STUR ALEALO0S Ll dHY d- sdlddl 28] HR-H2
He eldsdlRs s GHRL

N N Y

glaRletl 290 AAlHL sluR 2lsASeL 9 Ad © 7

dHA vld 2149l 5 glaedl 390 dlsull-dldl ot 9 A suR ALSALS Ll
U . WBAML S1UR (1) SARIGSAL oidaldl 51381 glaridl 391 disoil-ldl ot 9.
Al 5SS A GRS a4’ Adl wEAL 20wl avll asiy -

qlg ALSASE + AR o> ar + el

A3, A9 2N auR

21



8 Gusd ulBul iz A5 dvil 2 dudlleid 2. Ada-l R wd-)
uaidl wiss diclly 2isAL08 RS A uBul 30 e A well 20l 9, dedl
ey visALSA 6ilRs 2ILADS 5 9.

2.1.6  wHld AiSWS3AL A5y waAA ulzu
(Reaction of a Non-Metallic Oxide with Base)

d¥ U9t 2,540 sioiet AisAL0S A SlEAUH GUSsAL0S (Yt wiell) azd-]
Bl Fetoll. 3@y elogisuss 5 % 6 9, d seld SAisAss Ae uEaL s34
12 2 Wil Gaurl 53 9. 2 WBUL 6100 A RS a2 ydl uEuAd wuiA 9,
del 2l 2 diel 518l sl 3 sl LRSS @eid RS ©.

Y-l

ol M2 el A el veldla Mdol due dielsl aelMl o vl Adw ?

2. A Ad gl 2R el ulbaiel sdl A ysd A 9 7 Belsw gl AHmdl.
2§l Ayl sl sdlél dn 5ol Ad s ?
3. il As Ad A He GogsARs RS we uBaL s34 Gl (effervescence)
Beurt 53 69, Beurl adl dly, ALl el 2iadl vt 9. %l Gau~t adi A%l
WSl s Sl@un sl i dl wBaL we Axdildd AARs alse duil,
- NN o e =\
2.2 AWM RS A AOBHL 9 AHIAAL & ?
(What do All Acids and All Bases Have in Common ?)
[Qouor 2,140 20l %S 2l 3 diiy SRS A AHIA AAUMBS dp8nl 4R1d
6. ML 2L AHIAL 9 AL O 7 2ud g 2340 Ay 5 dm RS g
e Ul 3 e1ddio Ay Gt 52 8. dell dHiy AR LS AU BuIY
9. Sl Halddl duiM Al 2RBS © 5 34 d duiAdl AldlL 24480 215 w9k
53,
ugl 2.8
6 e ‘ﬂ"“""_—-'ml vieey oG s, esidld, eldgisallRs R, AesyRs
e Rt RS Sl glavl dl,
g TS o1 U 6 vildl @oldl i oAd 100 mL-l
S— . N
—— oils2 oflsul Y8l
sl 2,340 ealedl wudl, vilelpiia vieot 2t
= B Ne ~ NN NN
= viledl (a2 Mg 6 cleertl cflagsiudl 6 941 AL AL
' ——— ¢ HCI slavl N C oA NN
. ¢d oflsHl 4Ll e HCI GHRL 2 dlyuce
L 0R-6 -
AR S
de AegyRs AR A yrRlad+ s,
susld 2.3 dil 9 adis s 9L ?

sy welui siaq [gdy as 53 &

22

A Ad sl i uesidladdl qa Al
oL, YrtRldde 520 A i 9 el 53 9L ?
9 i [BRuMl oeot usiliid an ¢ 7

(Qsu-



5 2340 galedl wHIdl, SRl BRUMHD oteol WsifEld Adl. U3 dA HHadls
5L 5 g5y 2 pesleladl alanll [Qgdd derd sl Aol oleotd uslid ad
aAd 8 5 glardial [@gduals adl @l 9. RS aariml [Qgdudigd de- sl
Rl A 6.

R Ul dlE HY 244 8ud Fal 5 HCT |l CI, HNO; 4 NOj
H,SO,4i SO , CH;COOH sl CH;COO™ d3l3 €1 8, coll 2ARiHi ¢l Hiiue
H" 9, % 324 & 5 2R d-l glasii4i Hf(aq) Geut 53 0 % du-l 2i&ls syl
U FAlGLElR 8

2L % YA AUUH 19551658, S(E1UH SLS5ADS A3 Fal 2lesel Gualdl
s yrRidldd 2. 2 ugldi uReusl well dd 9 dia >udl asall ?
2.2.1 ¥R A A3 wel-i siaami g au © ?

(What Happens to an Acid or a Base in a Water Solution ? )

ugln 2.9 : N
: i eild [@enn qur
%g 2 Yo suAlHL 2R 1 g 8t NaCl dl /:;\ ’ ;

3 : e N ~ . P o [e— [Qnaq ol
e vl 2440 sauledl ymIel Albsls] ais 1,50, ] ~||"'5._<,m
allsarll s 4alad guR L85 X

. ~ . ~ A ER R
suAO(lHL dldl Als AU Rs RS GHRL < . N
\ N m o : l[uan AR
d¥ 9 wadlst s oL 7 9 [l AoflHiel iy =" \.,x—‘ e
N Q9 [ _\,l-\-l- I i __(’_{_ :
o1z wlsoll 2wl & 7 sunoll—-
Gemdal Ayl sua: st A ol o ARBan—w
- 5SS C e

[MeMa qu 93 uw $3.
s (BRaudl Rzt Qurel 3o uRadH ad & 7
Guisd Ul 2R U dd
(i) s HCl 4y, i+ (ii) HCI glagl
2L iAol IRBs 2acia (A9 9 HAeuln
5L 9L ?

s[@un s
y1adl sl

2usld 2.4 HCI Ayl oiruqe

[Slast 2 il @ oAl aldlaRel vel o @odsd Gld dl, A A4 5L IR ddR Sy sdluss drldl

D

s Aol (s Aoll)Higl iy AR sl ULl

9] 2R HAA welld gl o AL Bt 538 7 A, 2 dd ulam s,

L AL AL 9 5 welldl el HCIE g1l sl GeMd 6. wiell-l
ARl HL HCIAL eptiniell HY wldne 2adflse as asd el

HCI + H,0 — H;0" + CI

1941 1AL 4ot Dd 2R dLadl Al uiq d well 08 AL elle
MR HAD 9. 2, SLOHA Ul SHAL HM(aq) Al SIOHNFUAH 21U~
(H;0%) 2a3d saladl As.

H" + H,0O — H;0"

Ul % B 5 2R w4l H{O" taal H(aq) 2 20U &, 2Alel, U8l
ASH 5 el cldosl duadl 9wy © 7

NaOH(s) — 129 Naf(aq) + OH(aq)

A3, A9 2N auR
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KOH(s) _H20 | K*(aq) + OH(aq)

Mg(OH)y(s) 29 | Mg?*(aq) + 20H (aq)

~

652 ulRllHl SLOSSADS 21Ul (OHT) Beurt 53 9. 61653 % wiLllmi gl €l
0, dd lesdl s O,

-~

A 6L wiellHi gl adl el viiesdl Adl sy © 3 3 wellHi 200 8. d el w6y Fdl

NN

2lsau, dRl 2 Al A (BRld) dal €l 8. d dsASRS Sldlrl S8 dH s Alvidl
% el s2al A ASB. Ses 2.1 suL ASy lesdl © 7

AR YHHL 208 vl ol 13 5 dud 2R Hi (aq) A duid 6162
OH(aq) Beu~l 53 ®, dal udl derellsael uBad 1A saledl wHEgl Y 530
usla ¢l

AR+ ody — e + el

H[X + M|OH — MX + HOH

H*(aq) + OH (aq) — H,O()

AL, UL A5 5 Y wRllA RS 2aal 6 Ad Bl scUMl wd AR
ddl g uHfare 8 7
wylt 2.10

25 ofl5Hl 10 mL Wil .

dui alsi Zlui Al HySO, GHRL A oflsan HlH-HH olu-ola
&2,

oflsanl d@aA vl 3.

2igld 2.5 . C A N
AN .. 9 dAlUHIAAL SIS 38R WY 9 7
Alg lHs w4 oA 4Aqal - .. N N
izl we @onden Aaasil did % d Guuaus 5 Guualns ulsu © 7
(Re-1) Guisd ugRid ARUH €195l Al olollil (Pellets) w18

Yrtlddet 53 2 dHIRl 2ddisHl <Ak,

RS A 6ol wellHi io1al wEUL Ggus Slu 9. Ais SRS iRg
Al Ay RS R Wil 08 Biar 52l arid vor o AadAd] vl AsH. iR
Sl wiellHl viot o HIA-HH Add galddl B S GHRAAL ASH. o Alg 2ARigui wiell
GHRAML 20 dl, Geul ddl GwL (M8 6k drs Gowll A% © x4 elofl %S
astd 9. liay @A G SR8 s1a wst 4l ¥ 03 8. Alg AgyRs R
wiot o AU @1 gisuLdeHdl Al ofollaiil allall -l Adaeil-l Asd (2usld
2540 saledl WMIdl) YR A% S3U

SRS vadl Ao wnll w8 Bral sl 2sd s €ls 2uaHil (H;07/OH) il
AlgdlHi 82Ldl a9, i WEULA Hed (dilution) $& 9 2 RS 2L 619 He

RS Al He G0P s¢ 6O,
24 [suq



JES]

.ol e HCl, HNO; adiz dly glasidi 2i[RRs dawil 4d &, wuR
MieslEld dHy oGSl Fal dAlw-IAl glavl ARSs qaell vl el ?

2. HR2 piRid wdly glan [Qedd ded 8208 7

3.9 M2 2vs HCL iy s [denudurdl 200 oeddl el ?

4. R Mg sl auid o W2 R wellmi GHRAll, Al 3 wwelld 2Rl
GHal MRl sUMl Hd © 7

5. GRS glaRd e Al A AR eiMAH Al (H;07)-l Algdid
5l Ad A Wy © 7

6. PUR ALUH SLOLSAGSAL glaARHD a8 WHIRUL 616 SUAURL U AR
SLOZLSAULOS UL (OH)HL Algcid 3cl Fd A2 w1y © 7

2.3 ifag A A9 gl s2al uen © ?
(How strong are Acid or Base solutions ?)

UL AL GlA 3 ARG YASL RS e 616 A2 @e wRHAL W2
GUALHL A5 A5 B, AR 2A0UGAL (Aol Herd A glasiini HY a4l OH-
UL Al Al gatst (el wet ollul atdl elat. o 2uusl glaRtdl el il
ol 2lcis Fd el wslal 7 g 2uusl sl 53 asla & 2R wadl 68 Sedl
uol 8 7

21Ul A1dBis Yus (Universal Indicator) 3 % S2dis s el © d-l Gualol
530 M 53] Al ¢l 1B YAS glaRMiAL €191 Ul %gEl-oEl Al
%el-%el 39 suld B,

glaRMl 2eAl SLOl u-ll Algdl WAL HS [QsAlaMl vdd HIusHA
pH MiusH & 8. pHYUL p ¥ A6t ‘Uiz’ (Potenz) 5 %+l e aulsd 3Ad O,
pH HusH gkl »uudl 0 (ol o URARs)EL 14 (el o 2uesatd) -l pH-i
Wiyt 530 sl el pHA wis A11REL Al a3 deidl AS6 3 % glasii-l 2iRARs
5 o3 2aoud yud O, A GSRUN Sl Alsdl 49 d pHL Hed .

de glae-ll pH 7 €1 8. pH Hiusy Uz 72l 219l Hedl »RARS glavie yu-
52 9. H pHyed 74l 14 yHl 4B, dy d glael OH™ slans{l Alsdidl adl qaHil
24 9, 5 o lesdldl uoadiHl adl a4Rl © (sl 2.6). wH d pH Hval
W2 AABLS YA a3 AARA [dellr s34 (Impregnated)] WUl GudloL 4y 8.

N ! ~ S
[[Bs acna audl q2a 635 @eua audl

S
p—
~

H* 20aq-l Algcidl qail < > [ 2uq-l Algdmi g2usdl
2isld 2.6 H(aq) Y11 OH (aq) a4l dlgaiyi adl 52512 418 pHH[ 32812

A3, A9 2N auR 25
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5028 2.2

ugl 2.1 54 glagl pHUuRAL | 282 pH | ygisidl
s1%es 2241 AL glaRllAL oM} HU AL
pH y&dlsil uv s3. I a (el udai)
dAMIRL ladlsHl «lHl. 2 aa (el udl)
dAMIRD AElsIAL AR 3 iyl
£25 uelel-il 2aoua oAl B 7 4 B Ay g
(ALsLetier)
S ouorl W
6 sl
7 aHeldl W
8 qad wel
9 1M NaOH
10 1M HCI
0 1 3 4 B B 7 14
f
TR el 22 g wall, Ries s ARun
(ug2 12)  (2u2d 22) 3l (7.4) Wil (10) S gisus

glagl (A 14)

2isld 2.7 pH Quz u2 galdd xys wH-d ygial-l pH (o0 A wa el wolgdls )

RS e 6l UeAndL esH Gedtadl HT 20l 24 OH 2l v

~ >

U IR ABL O, A UL A AUisdl Hlddl SIOFSAIRS RS i BiRURS

~ SN0 N ~

RS AT, FHS 25 HIAR, dl dvil YEl-GEL HUHL SLOZa Al Bu~ 52

O, A 5 ¥ Ay HGUHL HY 20Ul U0 9 de wetnl RS 5¢ 9 2 2[R 5

Do

~ ~

% sl ML HT 20l 200 9 da [olon iR 58 6. ¢d di s€l ast 5 [Hola
2 wol 5% 9 O 7

2.3.1 el @aqui pH'i HEtd (Importance of pH in Everyday Life)
9 arulazil 211 Wl pH Ul Adeqslla €l § ?

(Are Plants and Animals pH Sensitive ?)

2414 91312 7.04] 7.8 pHril Haleii 512l 53 8. A%l il pHeL Huilzd §8141
25l a3 9. o augl weldl pH 5.6 sdi 20l €ld U dA 2iRisanl (Acid

N

Rain) 58 8. »iRusanid wiel o2 A€Ml ad 9, AR d gl weldl pH 2w

8. el Aglalinl AL wAld AR Yesd o o,
(Qsu-t



I 4
oflo AL AR
U5 (Venus)d clcdlaRl AegyRs RS use 24 dlowausdl sl aledlld oidd 8.
9 dHl @l © 5 L AS UL WA Usy 9 7

aizl eoflau-l Wl pH Y & ?
qriufan dul dgad s 12 [@Rre pH valell #3Ruld Sl 9. aduld-l
deed [Ast e 33 pH oaial, di gel-gel gl widl »isot 530 ast 9L 2-

13 w9l 2.1240 avlent wMId pH Asidl 95l Ol dil d vl il w5 3 dd ¥
RcRuigl =l 255 3 O, dHl s o [@As wHl 8 9.

ugln 2.12

M5 sAAGIHL 2192 2 g HIZL @l A dHl 5 mL o well GHRL

suA0(lHiAL B2slH saldl.

gesid AUl @l A suAollHl oML sl S3U.

wdBls yasuall veedl 21 dumell pH dwiRil,

ARl [RaRl aduldatiql [s w2 i WAl pH @8 d4d 9 drel
Al sl ?

UL WAAdAHL pH

Mid WRAUE dld 2 9 5 UL %8 (Stomach) SLOSAURS RS Geut 53
8. d e s5ULL ULIALGRAL A01R VRIS, Ul sA1ML Hee 52 8. iyl (Indigestion)
gAlHal 82 vol Af WML RS Gt 52 D, % g€ A oludRL (Trritation)i
51201 61 99, 211 25l 1925121 Hotaal dlSL LSl Gudlol 53 B ¥ 2-21[4s (Antacid)
58 89, 2L WSl AIAULAUL UL o 315 GUL i ULl %I YAAL Sl 2L AA-2lUg
ALl 2R dee 52 9. HoARuH sLdgsUSs (es s WAl 5 & He
65 8, d Ml & U MARAAR GUALIL daly 8.
pHAI 328121 5120 Eld- U3d

dielll pH 5.5 2l 8l o AR eld-ll Ul A3 A . eldd Gus 2w
(enamel) 5 % 3@y sizded otdd ©, d A2~ Alell Avid ueid O, d welH gl
adl -2, uiq el vex-dl pH 5.5 sl 82l 2 QU de add L 8. Hel
@l 6is2RuL ol ugl HigHi oitgl €] AddlL viRisHL S2L A 252 (Sugar)-il
[Aueq (Degradation) glRl 2AR$ Geurt 53 8. vlials vitl ul sid As sl d-
pesiadldl GaH Ml 9. sid Avul 524l 42 quRldl 2aue 3 o AMid Dd eils
Sl 0, d At AR de s3] AT O A eiddl AL 22sicl A ©.
ezl 21 Uil gl adl By ygell sucia

9 A s013u 8l (Honey-bee)al &1t widl 6 7 wivl-dl vt 2ARs ysd
SO % 518 BE A GlAdRL Bed 8. dul WAl oL sadl 6 Fu 5 Ak
ALSLAL GUALL A 21U B, S92 (nettle)rdl Uisslrl dualon M FMAALSs 2A[U8
Ysd 53 9. Fell SR eles eE Bedd .
23, WSS 2 &R -



56 derelsa-u [Asedl ya uld 8
Slazt ool GlaLdl s gelly a-uld 9. % d-dl 2us@is Ad Wl 4§ 28 AR drdl dv Hixdl
AH HRLAdD uiesl dlslelds duid sR8L ot B, dudl glRl BAALSS 2RSAL 2ld Adidl sRE M
oA 0. 45 (dock) €98 (Dock plant (Rumex Obtusifolius L) (50
dldloll 215 st oisfan Bl anuld ©.) 3 ¥ HAdRAAR B
Sl 918l WA GO 69, dri wisdl duidlol Gl YR 8Adl A d-ll
uIURAAd GuAR O, o dR S5 Ol ugla (Ao st s3I ast oL ?
ol ed udl du 20591 (trekking) sl sRHs FAd slaudl Sl
gl 53 @l QU 9 5 dsdl duA vl 2d. 9 dd AL IuL HIZ e
SIS 2AVIRS UUARLA GuARl Ass 9L ? )

?

l

-

3 d¥ vl

-

snes 2.3 Sedis gedl AR

Bk AR iR v g4 (edl) alses il

A3, ASRs AL dloy ASRs A

2ol 2leRs R 4L dut MaAALSs RS

21 2isHes ik PECETRR] EDELTRENERS
S}

1. dMIRl w6l glael A 24 B 9. glagl Al pH 6 21 giagl B <l pH 8 €. sl glagiml
e1941o lAnsl Algdl dR B 7 0 UGl sy ARRS A sy oilds B 7

2. HY(aq) 2hun-l Algdl-dl glavidl aeid u ol 292 24 9 ?

3. 9 6ilBs glael uel H(aq) 2l 421 9 2 ol ¢l dl dll Al W2 6llfds ¢ © ?

-}

4. duRL Hd Harel vigd | 5§ uRRARUL dl vidHl wlui (sas adn (Sleun
2LSRALDS) wUdl Sl Yeil (BlAAUH SIOHRASS) 2al Als (3lQun sioiine)xl
Budlol sl 7

2.4 &R Q9 ay (nassl)
(More About Salts)

2UGHAL Aol sl [ARE uBUl B s [ule oy 9. 24,
Ul duedl eislae, oaMul A GUAIBIL [A8 Ay, AHw.
2.4.1 aR-ulRA2 (Family of Salts)

ugln 2.13

{13 galdel sl Yol quil : NeRiuy ucse, AlRUH A2, S Ase,
HorRuH AS2, S1U AS2, ARUH sAlRUSS, ARUH A2, ARUM sleline

~

A BHHUH SRS

28 (@su-



Hal RS dal Adpdl om0 3 Fuizl Guisd &R wd AU 9.
B AMIA U AUl BB HAS] HRAddL BIRL s % URAIRAL seald 8, FUS
NaCl 214 Na,SO, l AUy &Rl uRair-L 8. ddl o d NaCl >+ KCl
2 5ARIOS &AL WRAIRAL 9. 241 ugul 20Ud sl dd 2l uRdiz-l
v 53 wsl oL ?

2.4.2 &R+l pH (pH of Salts)
ugl 2.14

{13 galddl &Rl A4HAL 5ol 52 ¢

ARYY sdiRds, Welun udge, sy sdirids, Bs ade, siur
AS2, ARUH AR, ARUM sielide 2d ARAH s1ddla-tsielide (edls
iy GuAsH &L ULl dS ASIAL)

wRlHE dxl gleddl AsiAL (Mot MR weldl Gualal s3U.)

[eHa U AL glaBl-l A duldl 2+ pH quedl Gudol pH 2dldl.
sul el RS, 6ilds 5 ded © ?

Bl oirlddl HI2 GuRIML ddldl 2R 3 adadl v s3U.

AL 2AdLsHl SIS 2440 il

uolol SRS 2 ol Aol &IR pHe 7 yer 5125 2.4
BRlAdl 42 &l Sl © Ul 6l ds ueln RS
2 [odor 6iaeL &R pHe 7 ol i Hed HR1adl
IRARS &R 1A © A WoLoL 6192 dxy (Felol ARSHL
gl pHL 72l a4 Yeu HR1ddl acud 6il3s €l ©.
2.4.3 AU &RHIAL HOLAL U8

&R Guaomi dlaa GualaHi dlaa
i3 A5

(Chemicals from Common Salt)
¢d di ol ol 91 3 el iisdlRs RS 244
AURAH SLOGSALSSAL glaari-L Alo(ls0iel BeMadl
gl AR sdlUDE 58 O, 2L AR B P+l
Gualdl dd vl s Ol Gusd ugli dd
ALSSAURL Y 8o 5 o deR AR 8.

sRUlAL wRllui 2445 IRl 2R S 9, AL
al1Mizl] ARUH SAIRUDA A2 53¢ 9. [QAeAL 2Aeis
MOUML Bt &R [Haus (deposit) &3¢, Adl HaL 8.
2L Hiel wRst ~Yleil (Impurities) 5129 4sll AR
218 DAL QA 9 A vl s (Als W) se 9.
SO 2R el Wil 451 o1 R vl aurl
e Geodl. vidly &R slaAu-l FH AL ©.

N

¥ Aol UMl eldlsa (A9l AlssAunl Aletoy ol 9 dH 8Ll ol 5 ULl

D

AAUAAAAMUL AU 5RO 01U Uddls o 7

A3, A9 2N auR 29
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(¥nGuaR (3u1, Rala
Y4, PVC, dsHUCIRSL,
CFCs, $le-iaust)

eRurg audla wel
(Brine)

AHITY, BUR—ARN HISHL s120) M0l

~ .

UM, 2L Fd Wik g9de A eR Bls GuAloLHL s yeldl Fal 3 AU

~

SLOLLEALSS, ollEoL AL, dilRiol ALel, 6eflRidl WBLR A 2d yeldl 42 Heradl
s12] 4141 B, A1), U ASB 5 515 25 % usld 2l Yel-gel Usldidl eirlaeHl
5ql Ad Guyll O,

ABan s 3isss

Ul ALUU sARIGSAL welld glavt (el wn)niel [Eed AR saMl >id AR
d [QaRd 2 ARUM SSsALSS 61d 0, 24l Uglda seli-2tiesdl [(3ul (Chlor-alkali
process) & 9, 5128 5 dul Geut ddl dlul sellz 2ied sdilR- 2= iesel 2ed
ARAM eLgLsALds .

2NaCl(aq) + 2H,O(I) — 2NaOH(aq) + Cl,(g) + Hy(g)

AN ~

edls U Sl dly Hsd Ad D A FALE U SSwH A Ysd AL B,

~ N

518 WIRL AUTAH SLOLSALDS glaL ot 8. L Uglai BeMadl A8l lusl Gudldfl
9. 2sla 2.8 2 lusi-l [l GudiBidar sald 8.

<

Cl2 AL @I Qfx [ H,

i
‘ *‘ | ‘ ‘I' (e, WdlRH,

widR W2 AuRu)

eRag audla

R m———— R TICT)

p— & —
‘o NaOH
. Nat N
— (gl u=ell 3l
% €2 $dl, ALy VA

auast, swLHl

|
(Bs1 usel ..
o2, M L)

2isld 2.8 sdlr-viesd] usuui-l 2ol Hlum

EELSRVEXE]

¥ el % 91 5 SARA ABUU sARIG S welld glavi-l [Aeid- [ e(aiq Gemad
69, 1l sell[Acy [A3% WG4 (Bleaching Powder)dl Gculed Hie GUAIHL Ay 8.
sell[e+{l o5 s13el Y-l (Slaked lime) [Ca(OH),] A1ail U3l gl (2% WGBSR oin 8.
(439 W1B527 CaOCl, glRL £ATUH 8. AH 69cti clRel[aLs Azen 8] %2 B,

Ca(OH), + Cl, = CaOCl, + H,0

(Qsu-



(@3 wB- Gualow
(i) eseda Geloll YdAG due [Asnl (A3 W2, s0GeloMl dlssinl
Hlaldl (A3 "2 duey dislHl BEdl susiAl [ M2,

(i) A5 AAARLs GelelMi iEAIAASAL dl5 2t

(iii) lawdl wislld #qil (Germs)dl Hsd sdL W2 %drlas dls

BIESTENRY]
RALS-HRHL AL d 2allzre 521 ([3ul) usisl (Crispy Pakoras) oilddl 12
Gualall ALsL(vitenedl HsL) led oilEar AL sedls alr »¢ul viiRls Al W2 d
Gl 0 B, Al AAARS AH AU Sdflrmisielide (NaHCO;) 8.
d sl AL UslAL s ARUH sAlRUSSAL GuaLel ot 9.

NaCl + H,0 + CO, + NH; — NH,CI + NaHCO,

GIMMay (URYE dgHsieling)
S5AIRADS)

9 d® U9 2.14 Hi AU SLdgloesioliniesdl pH Asl 7 9 a3l Adeit 221d
s31Asl 91 5 ol W dd Rl delsel W2 GUALHE dat © 7 d He
[Brazula ol 9. virls AUl avid dd U1 dRH ML d R Al wiEul
AsY oA O —

INaHCO; —3HLs Na,CO, + H,0 + CO,
ENIRSIEY ENIRSIEY
sloglmsieliie) PINEE)

ARUH gLSgmisioline s v Gudldl 41d 9.
oil5aL AL Gualoll

() GlEo AL (RURUY sLsQp-isioiine) 2ia 2l2Rs iR gl He via s
Bael 6i[Fo wiBeaedl ollaedl duald 9. wu olfFar wiBsd
AWM Sl 2l Ul wiell ule M scuHl A U AlA wmislHl
uldul a9 —
NaHCO; + H" — CO, + H,0 + [l AlRAH &R
(515 vl
i[Rsuiell)
uBal e Bt ddl sleld isUSA 5180 WG (Bread) »tadl
55 5A © A AW AUy WRL o 9.
(i) ARAH eldu-tsioiie wiealR@edl usl 215 42s O, esdlSd Sl
S0, d YeHi Al arildl A dee 53 Asd 2w B,
(iii) A+l Guuldl AR wt[HMs (Fire-extinguishers)Hl UBL scAIHi
w1 69,
Qlatl AL
AU sG]l Wik 4 Asd 2w 24148 NayCO5-10H,0 (Hiaxil A1) ©.

NN

di GuR oY © 3 alBal A oM sl ARAH selide wid 4s ad 9,
ALY slodided Yn: 2845 sauell didi-dl A 1A 9 d usl 6llds R 9.
Na,CO; + 10H,0 — Na,CO;10H,0
ENIRTEY
~C N
s161142)

A3, A9 2N auR
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10H,0 9 e2ld 8 ? 8 d Na,CO;a @logysd oielld 8 7 248l il Uosdsdl B
ugdlrl [qepomi epellel.

ARUH sloilde 2 ARAH Sloflonsioide 2as 2EBLs sl W2 Gualall
REYRTIL )
guatl AL Gyl

() ARuH sielide (dlaidl A4l Gualol si1, Aoy 2 sLNGEIHI

qy 9,

(i) drl GuuldL ollval Fal AURUH Bl oidlaeul a9,

(iii) ARUH stolidedl Gualol 8L AsLSAL S L2 Ad B,

(iv) d-ill Gualol wiell-l 2eudl sledl g2 saL W2 o,

2.4.4 9 vRWR ARl 325 Yoy U Y ?
(Are the Crystals of Salts Really Dry ?)

wyl 2.15

. s sunollil sluR uekedl Al wlRsiA
sudofl gles:

Gesairt il ORH SR
wellAl 2l

N NN c NN s8N ~
- G o} J ?
Sz ade 2505 SIMR AGEEH ORH, 5UL 6lle d-ll VL SAL A €9

9 e su-tollul il dlui evua © 7 d suial
el § 7

145Ul ugdlril SIUR Aekerll Ayl U Wl
2-3 2lui Gual.

d¥ 9 Aadlst 53 91 7 9 SIUR ucderl MRl
0L Uil a9 7

gld 2.9 sluR ucdenll 25 ¥ ws sua B d 2wlRs w0 BAA B, %l il 8l
wledsrad wel (85 o500 (93 G QD wi el g2 d B A AR ude A B,
¥4) g2 529

NN N

A d 2825 sl wiell WA ol 5290 dl dd ALl 5 825l @21 2L Ul
EulY, 69,

[R5 BN aR-lL s s Yol al wiRlldL 2§ il 255y AvaL 9. siuR
A2l s s oAU wiellHl win 20 Sl €l B, waYsd SUR ueder
AAARLS Yo CuSO,SH,0 B, ¢d di d Wadsdl G2 2wl asell 5 Na,CO5 10H,0
oIl & 5 e,

w215 [R5 W0 HRAAdL AR DWH 9. d 5[5 w0 13U uILllAL 6l AL
41d O, dd Yot CaSO,2H,0 6. Aldl, sl il &l Guldl AL,

w22 s WA

NN NN

Braaud 373 K clustd 2% 5l o wiell-dl 248020 pud 8 i sy Aese

el s1ie (CaSO4%HzO) o 8. dd wie s URA 58 9.

32 (@su-



N

ddl GUARL elsdl @idll A Adl st A REMQUL olsadl M2 wie: di3 52

09, wWie Ais URA A WBR 9 A wiell W Ml s2dl d 30 visAR Avd
gl Uslel [redul 3a1d 0.

CuSO4~%HzO + I%HZO —> CaSO,-2H,0
(e s URwA) (Bran)

uellel Hist 2488l 24, 285 o0l 73U %Al suldd © d-ll din 52 dd
wisllel 2igHl 248y 3ol Ad Hadell ? dl vl 2A3uAL dvld © 5180 5 CaSO,mil
oL L5l wIBlldl 25 21, A1A AU 9, iR s URYU W54l unde-l ul

e qUEA Al oidiaal W2 GuAlall ©. sl@uy Ase Sl elied wier lis
URA Al W2 s& 9 7 d el

ys-l

1. CaOCl, A1y~ WH UH 8oL & 7
2. Bdl uglde AH Ul 5 gl sdllRq aa-Al uBuel @Ry weR 1A 9,

Avid WRll ARM otrladl Wie Gualdll AU AL A 2L

(98]

4. ARUH Gdg-sioinendl aland A4 sl 9 29 ? ddi adl uBu w2 wlsw
g,

5. wreR s URAU A well a2l adl uBul salad Aalswl quil

B R-69% YASL SL AL WS Ban 8, o 2R A Al Gl yAadar e
QuAL .

~

B ueldHdl §RRS W glaRMl Gul adl HT (aq) 2l 5128 €4 9. OH (aq) 2l Geut
aq ugleddl GBS WA HIZ FAGER 9,

NN ~

B 2R g A UBUL 53 D, AR SIS Ay GeMd B A AU AR GeMd ©.

N

NN 2 NN

B OR 6S0 Hid WA UBAL S0, AR eldgE Ay GeMd © dedl AA GeMddl &Rl 28Rl A

N

CIAE R R E=TL SR D KD

B Ul RS HIg sleilne Hadl g esdHsiolne A8 uBUL 528, AR dd A3 AR, sleid

QASASS Ay 2 wisll 20l 9,

Wil otidal 21RBs A Als glanll [Bedd ded 52 8, 518 5 dil AdsH SOy A

SLOSLSULSS BUUAL Bt 53 9,

AN

A3, A9 2N auR 33




( B GRS 5 A5l wolodl s HIUSH gL ASIRIL ASIU O, ¥4 pH HIUsH (0-14) 5& O, ¥ mq@mi-u\
SO iUl Algdl =l 20U 9.
B A2 glaRHl pH olR1R 7 i 9, R RRs glap-dl pH 74l 2418] 244 6il3s awaedl pH 78l
ag Sl B,
B AL 2uuAAAl B (amARs w9zl - Metabolic Activities) Mgt pH 3 2d 6.
B Alg 2R Al A9 wiell wd-d Bael vcld Guuaus a9,
B RS A 61 Asollond ded s vsadl iR A well oud 8.
B 5Rsun &Rl wWRsHU WUAL UAS HisuoL gls ANAMS Ad AsAAl Wl 242401 [
vl ©,
\. t[Hs @adul dHy Gelolmi e [A[y Guallidl 4ud 9. D
/—
1. 25 gl did [@enAd @3 odld 8 d-dl pH doel ......... el
(@) 1 () 4 ©) 5 d) 10
2. W5 ganl doel WlAdl saa (S) WA wBul s Ay Gt 2 9, ¥ Al
well gy eilld © dloglas ... CEICRE
(a) NaCl (b) HCI (¢) LiCl ) KCl
3. 10 mL NaOH+ll g8 8 mL id HCIML qla@ ad yel deellsel au 8.
A USl d % NaOHd 20 mL sla2l @, dl d-d ded sdl e HCIHL giael
(el ¢d d o gag)-dl ¥3 Hol ... .
(a) 4 mL (b) 8 mL (¢) 12 mL (d) 16 mL
4. AL GuAR W2 AL U5l sul wsiRl sl Guyll wd 9 ?
(a) louuilRs (wlawdl)
(b) -lexUs (dedlsr)
(c) -als (Wlazilus)
(d) lRalRs (awg-ial)
5. 3 suldd wBwil H2 uddl 2oe AHISWIL A AR ol AU AW quil -
(a) e uegyRs 2Rl swuer [Bis wd uBal s
(b) He eldfsdlRs 2iRusedl HoARuH-l ugl e Bl sdi.
(c) e uegyls AL ieyBilraudl ot w0l uBuL sdi.
(d) e elOfisdlRs Rl dlvistl ad Ad wBuL sl
6. eSlEld A ogsls FdAl AAYHdl e1flrd 4Ad O, uiq dll ARl uss
@l adl A2l d WBid s2aL W2 s gkt asldl.
_ 7. e Radled well Redd dedt 4 82 R dael well [Qgdd ded 27 )

34
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8. Al 2 R uwelldl SlesHi wRRs adeys sulddl Al ?

9. U™ q@gll A, B, C, D 4 Ed AdBls YAs gl dwiddl 2si 4, 1, 11, 7 24 9
pH cald & dl 3 glagl ...
(a) e ¢ ?
(b) uota 6ilds ¢ ?
(c) ot RRs e ?
(d) [ola 2ifRs ¢a ?
(e) (ol Alxs ea ?
pH i Hedld Sl HHidn-dl Algdidl Asdl sHui saldl.

10. su<0l A 4 BHI AHIA doudl Hoduu-dl uzlal dléddl 8. su-ol
AL elddlsdiRs s (HCH) GHReui 2id 9 4 sudol Boi 2ils 1R
(CH;COOH) GHaul »ud 8. 56 sudollul 2l dls Gorl o & 7 24 e ?

NN o SN

1. i gadl pH 6 ©. % dd edldl 3uidR A dl d-ll pH-l 32812 (A3 44 9 (ARl

D D

9l 7 dHIRL BdR uMesdl.

DL

12, 215 gHAL 2l g4l Vol % deuubUMl o3l AL GHR 9.
(a) d dion gasil pH 4 64l 204l 6lks ds e sd 9

?

(b) W He g ed el oirdl W Ay AHY A O 7
13. wier s URUA clgysd uel A9eld s2d AL Amandl L e ?
14, dexdflszel ulBdl of © 7 ol Gelgw Al

15, Hlcll AL i 6lEoL ALl 6L HetaeAl GUALLL UL

(1) AHIRL Wil YA5 AR S

s vd (mortar)Hl seq0 (beet root)d @2l

w5 Anadl W2 Ydl Heudi wel GAzL

d¥ UG HRelHL aflvll 2l d ugld Hoser 2154 oull dl.

AL Aol i vl ol d uglt Aot s ouolld s s3

sueoll 2eesul AR Al dsdl AA AU A, B, C, D i Ul ddl sAsH dlopdl 2asd alag,
Algldler, (AR 2 650l ALl glaLl 24 g5+l 2 mL L.

35 SOl 5840 25l 2-3 AUl GARL A oA AL 515 3512 AU dl d AL SesHE dHIRI
adlsedl il

dd 2= geadl AMAl Bl 5 cle Sloflosdi uissidl 215, UL (Petunia) Fal gdidl 390 uisdi,
el951=ul (Hydrangea) il BAMUH (Geranium)-l Gualol s34 a5l dur 530 asl ol

RS, 618 A e 35




(AN AL A3 ABAWHS viuag

R Mg ifiomisielide Al uBUL ABHWUSHL duAd B, % sield QALRUOE But
5300,
dla-olied (wash-bottle)di 20 mL Uy 1Sig-sieliie (NaHCO;) sl dl.
de AegyRs iRAS HAdl eennoll (Ignition tube)d digl-olieatdi desidl (2usla 2.10).
digl-oliedsi Hui o4 s
dia-eliedn A5 ds Audl 5 el eeddolldidl AR 1A ARUY eldiuHseline g A
BT TR
dd bl 5 AlaAl(nozzle)nidl GleRl 6l Ldl 28l 9.

6l Hlddl Aldd ALl H{lRwtdl u uadl gl o Wy © 7

a0y

/

T

ala-tiied
g8--uil

HE ACHYR S mmms
s |

Al3un =

S0 \ J

PINEE]

(@)

A 2.10 (0) He AcgyRs YlAs 4udd] eg-uld dlBun sisgoseilie duad dia-oizadi dzsiad,
(b) Adq wAAHE] AR MG

36 (@su-



usat 3
T IR 2 AL
(Metals and Non-metals)

QR IXHL i [l dl @ oflull ol ol dd oad © 3 drdl dusl dpiaHinl
UL HIGL HAAL AL @30 adilsd 52 asu B,
ARl B[S @Al il 2d SRl Seals Gualoll (a9 [dauRl.
drlld Higl Al gl adllsd sadl avid dd salL opEiHL
QR sdl ?
2L oMUl i dredlil GudiBial Wd 3ol Ad Asouden 9 7 26l el
MIAL S2dls dHHiA [[AolddiR S
3.1 Qulds {y%lﬁl‘-i(l (Physical Properties)

3.1.1 gl (Metals)

ugtadidl dollsel 3zl el w0 3l dul olifas oRiaxi-l avuuel 8. A,
28 ddl 1A wHISHL ugRpil glal e 530 wgladl 3.1 4l 3.6 M2, <l
WHISA]L HIgAL AHAL Bsol 53 - divig (2d), disy (5iuR), Al@MAY,
Wor[uu, AH, HRL (&), Bis () i Addl 5165 ULl 2= i, & % AL
Ul Sy,

ugln 3.1

dlvig, dioy, AQPMAAN A HoARUHAL A3l dl B35 AL Buiasl
SIERETIN

sAUU ad gl es sl AwEl As s A sl dudl gviasdl
SIERETIN

il dudl e vl ansiedioll Auidl 4ud 9. v U Hiclly A48
(metallic lustre) $& .

ugl 3.2

dlvls, dioy, AMMAAN 2 HARUUAL Al 258 dl HIRER 93] a3 il
QAU stualdl Yol 5 2 dHIRE Aadisl L.

AUl a3 ALuuAL 2580 usdl Avil.

Adagll : AU g WA dHAl WaAdlyds sH 529, dunust-l oLl a2
gollall dd Ysdl.

dnl AlA-oaid U S A 93] ad dd siudldl YAt S20.

dd 9 Aadist s2U oL 7



di el 5 AH Ad Al Avd G 9. €5 HdHl ALALS mAeal-madl
€ 9,
uglt 3.3

dlvis, [Bs, AR 2 diei-dl gsdl dl.

dAligedl s 258l U SIS uRL ds Wi sl i edldl Al AR 5
Ui auid d-il U2 welR s dH 9 padist s2A L 7

WU HIGHL AL def YARlad 53

2L HIGAL ALSRUL Adl F§1 <L

dd el 5 sedls aigailid Sl (beaten) Uldl udRi ot-llel astd 9. il
oA [PuiGug] (Malleability) 5& ©. 9 dd ol L 3 Al 24 A€l A2l Ay
Al asiy ddl gl © 7

uylt 3.4
AKEL AUl % UL AR ddl i ddl gl el oiidl.

AL Uidal diRHl S all addld druaur) (Ductility) &€ . Al
Alell Ay de-ld dig . dua el siad 29 5 2is Wy il 2 km dos-l
AR otrlddl Asd .

b duAl [uBusi e denaugiidL 18l i 9, wel didaina 2uusl #3Rud
UHIEL YEL-%El USIRL Ul asd 9.

dd widl Sedls augpiinl A 20l w5l 5 % RUUSHL AlURIL eilladiHl Gudiall
8 7 i BUL 9L 5 2L I AL HIS ALBLL oirllddl duAA 9 7 AL, Aol ARl
W2 Aaldl, wuel <13 saldd uglt s

uyln 3.5

AFMAN Al dioldl dR @l i
AR sl 3041 ealedl WIS el
. . . sQ¥ YR ollgdl.
A E;‘{ggﬁ Wt O aflod] degell direl dsd D9l v aisell
SlE) CNIEIR
ol dlR oLl 8 d sAWl 45l L
R d RuRe dw, el 2aal - o3
SEEREDIN
lsl UHY Ul dd 9 AAdlst s 9L 7
dAHIRl 2adisdl <l 9 AidHl diR
Yl 8 7

Wy gl AR

N

Guysd udl £uld B 5 Hiqil Gl AR dlgsl © i Gl danble (Melting

~ .

Points) 4214 €. [RieaR i S1UR G-l Brid dlesl ©. AR 2 W=l AvuHelHl
G-l He dlgsl 8.

2ld 3.1

il Grauq AR
agsl &9

9 il [AeLd-d Ul ded 52 9 7 audl, 2uudl sl

38 [suq



wyln 3.6
gl 3.240 galenn waidl [ga-ulRua (Electric
Circuit)l ollsasl 52U
el Asiall scidl © d g 21 sl yagl

‘[ B S
RN Yy Hi2 -lﬂ:ll

9 oleot UsUBld i © 7 d g yUd © 7 8
md 53

N

YRuaMl A 2 B 941 A2 A4l

A 2As5AULL Y S 5 % AR dHIRL ER [AgLd ueiad
9, ddl ur dfaladd sdiRlds (PVC) udl 01 %l
Al ws adudd €l 9. [Agd did Al e 2 WS-
uglel 93 ug dauadHl wd 9 ?
PUR MG Avd AWEL UR S A AR Y Ad B 7 9 dll

A=)

2sld 3.2
Yl [Agyd-l ARl USsL €9

NoNL N

WM Bt 52 8 7 o gl Avid AWl uR sl A Gt s 8 dud
WIsIRYSA (Sonorous) s6 8. ¢d dH sl Asl & WAL B2 AL HIE AL oirdl
gl 8 7

3.1.2 gl (Non-metals)

UG HRRME dd ollufl ol 3 gl deriig el wsil 21l 9. siels,
Aes?, U3, 2R, SIOJI% AL AHAUAL S2els GeleBIL 9. AHIIL drt
2wl Ayl 9, R 5 el o wadl ©.

9] AHLAAL UL il Bl o olilas oRul vaud 8 7 wdl, 2l Akl sl

ugla 3.7

sl (Sldl 249l As192), Us A BUARAAL AHsAL A5 53
2L UL A Uil 3.1 8l 3.4 i 3.6 52 2 dAHRL HadlsL <L

Al i 2L A6lBd dURD Addlsid sies 3130 Asdr 52U

smes 3.1

dtd ] AW BwGug] | dsnaug] Qedd agt | 28145
UsIR ALY

S5 3.1 Al Addlselnl AR AolHl UL e AGHAL A GLlAS
optadlsl 2L 530 A 2ALSSAUBL oL AR U USRI S AU Hot el GilLs oAHHiAL
R o ded aollse 53 Sl AR, SR8 5 dHAME qRL ULl 9. GeleRl d313,

() WRl (HR5UR) Raudl daus Al 2R A 8- a3usl 2R

a1d 8. U9 3.541 dil Hadis s34 D 3 gl Gl Ay vud 9,

gLl 2L A-IGLL 39



uid, dlaud A AlZu sl {lal aladlbig qd 9. 2L 6l g duiRl
gaoll uR Avdl d Ylowil xal.

~

(i) WA 281G B, Ui d AHSER .

(i) sl A O % [AlAY QUMD 2R HAD 9. 835 AU AU3Y
(Allotrope) 58 9. sloir- »u3u €21 el Avid gedl ueld a3 neildl
9 e d vot % Gl da-lbig dHo Gesarlbig B 9. 5i6irie 4 UYL
Asloe [Agd-l Yales .

(iv) 2uesel wgil (RRux, ARBax, Do) 2edl ol 44§19 % d-

~

931 a4l uel sl Astd V. ddll Sl Addl 2 Al aaAbig qud 9.

~

el ddell AWUMRS OLRIEHIAL HUAR HI2l 2 AHRUHL aY, ALS5AUL
Qlsd 53 asu 8.

ugln 3.8

Bor[uu-l ugl i 2l Aes WBR Al

BoA Ul ugld Aamoudl. d-l Av st 53 dd welui ul.
uReuHl glagid dld e oRL AR oid [QeuA TR A3 duil.
Worluud Anouddl Geatadl «lue RBRs © 3 alhs ?

gd A UBLKRA ANOUAL Bu~t 4HISL (Fumes) 2520 54l e ALl
AesHil QU suAoll sl

Guisd sudollui ol well GAL 2 el

2L gldBld GRL A dld [@eHyu UuR ad duiil.

Aes ANUAdl Bau~t Adl luy §ARRs © % 6ilds ?

9 AR i WAL el wlsel qvil asal ?

el atel gl wRlHl 2000 AR HRARS HISALGSE Burt 53 9. w12
ol drs Hlel oLl sl 6ifBs isuss 2uh B, dd ¢d usl-iL [Aenomi
Al AU [ ay alluiall.

Y2l

1.

2.

2l g Gelewl 2uul :

@) AL diumid watel 6.

(i) % 931 a3 Ru-Aldl sl as ©.
(i) % GBIl Gdu algs 9.

(iv) % Gwi-l Mealss .

PuiBus] 24 delauei— L 21 Aol

X X

40

3.2 gt Rual@s deuul
(Chemical Properties of Metals)

U8l [Aowol 3.2.1 2l 3.2.441 il 0ulRs opiesl [@d olvlley. 12 saiddl agaiiqu
Al 2ol 53 ARMAN, SuR, dvig, A Honluum, Bis, Ay,

([asun



3.2.1 Higll SUMi AN0L QR g w7
(What happens when Metals are Burnt in Air ?)

dd g 3.84L S ol 91 3 HoARUH el uze (Udliid) %dld A1 AL

< A

9. 9 dMIM gL 2L o WsIR ad 8 7 Aldl, w8 Rl ught gl dwilb

-] A

ugla 3.9

Adaell : 13 ealda ugh w2 Qasdl vee %330 O, vl yRa =2

(enall 29l udl di ag w3,

Guz dlldl Ayl Ul s Al ol el ol U uoRUddl-dl UdI

5. 2 HIgAL AL 93 de YeRlad s

o Uy HI dl dd s s

flual dxw gl Auld 64 widl

58 il Al waol © 7

Hig AN AR dR wdldsdl s4L 39U vadis s ?

Aol Ul Higl AwEl sdl evuy © 7

Al ddsil 245 Ul UlBUidsdidl Glddl sHui olsdl.

9 luat wisllHl gl ¢ 7

AL MM Il 2AU[5A%A A1 HALSA Hig LRSS ol 6,

A+ AT > Hig 2ALSADS

BeleRRl d3, AR SURA edldl dRH SAUML d AU d AU W
AAASA S100L 2L STUR(ID) ALSALSS ol 9.

2Cu + O, = 2Cu0O

(51uR) (S1U(ID) AL5ULSS)

ddl o Ad ey AYEFHEAA 2008 ot-id 9,

4Al + 30, = 2A1,0;

(Gleyfian)  (GleyfRud 21isA198)

useL 24l Ul 52 5 siu isALSS 3dl Jd GSHsARs R wd ulzul
5369, puuel allvil o1l 3 Hig, AALsALDS 2aUd 635 €l 8. U HHS Hid AALSALDS
Fal 3, HeMMUH HIRUSS, s HIsADS 492, HRARS dxo 6llBs A oid ddrls
gald 9. dl Hid SAOS ¥ RS A A9 M oA A uBUL A AR A
uell otrtd 9, d Gl AisASS dE o B, AFHAH AisASE 1A
UHISL 2R e 616 WA uBul 82 9 ¢

AL,O; + 6HCI — 2AICI; + 3H,0

Al,O; + 2NaOH —> 2NaAlO, + H,0

ENIRSEY
seyfide)

dlel @oldL Hig 2suLSs wellul gt €l 8, uid Uil sedls wellHi
gl 24 viesdl ol 9, AU LSS A NeR1UH 24154158 wRllHl gl &S
{12 yoror siesedl Bou~l 53 O

Na,O¢s) + H,O() = 2NaOH(aq)

K,O(s) + H,0(l) = 2KOH(aq)

Higil 2 A-IGI
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~Aaa0001

Loteldl asid €9, )

8L Ug(T 3941 AAG B 3, dHIM Mgl U5y 018 AuL e WAL sl
ol [Bi-fatt gl A% U Br-le uldBuicisdl sald 8. welium
e ARUH Fdl gl 2edl dla wBEAL 2 9 5 A d-l vieelml (Sami) AvaAi
2d dl d 2L usdl @ 9. dell dH YA AnAL 2 HLSRHUS UL AsAL HLe,
SAAML godldll vl A B, WHIL A, gl Fdl 3 oy,
U, (B, Al a9l AWl LSRASEAL Udol R ad 518 a4 8.
REBUMS 2SAUSS 2R Bl a4 AHURIAA dd es1d B, dlvisl ARM 5l d
AL, el uiq dlvigrl osia etniadl odidul Avidi d dladiel 4asl 9. siur AndLd
2], Ui ORY i U S0 2 SIUR(T]) LRSS 2R @il d 8. ALl A
Q{L‘-t @P{L cwmm ugL %{L@a‘m zuat u[%zu 52 ‘-t?ﬂ

uvuﬁszlgt (anodlsatlon) u@{ﬁi[?imﬁt a»usmés-i °er§ ug oleladledl WsH €. %{G’-lﬁ{[:tl{‘{ CRIERSCIET)
AUSHL A B AR w&uésg Aol R dul iy 8. AHAeyMHun wsmés-g 32 (Coat) d-il
Ay 2EAIAAAL WRASR 53 B, HISADEL R aY g olrtdl 2 WABUHSAUNL YR AL B,
AR el AFFUA] 22269 drg 2L oiAlddHl A B A e ASYRS RS A
[galacuyt sl 2id 8, il U Gt ddl 2AsAx Ay AeqfHan W ular 520 ng

~

RUBIHS HISALDS 2R ollld B, 2L USALSS 2R 3915 @ouelll ieMFAUHl axqaiid 2Hisis

ugli 3.9 sul olle, dd AssAUBL wddis 54 ¢l 3 Al Al digrl Ay-uil
W5l AlRun A2 ay wlaBacts 8. oAl uBa 2l dla © % gald © % d
AUUH 52l 209 ulalBuieis 9. uid il 418l esA-ulBuL s [Bs, divis,
sy igdl Al uldBuicdisdl Assl sal M2 Hee3uw ddl Al ], U8 21
gl WlAlBAlsdlAl s34 2100 el uR udial w2 sedls 4y uEBal A,
3.2.2 gl wel e wEu 53 R g wu © ?

(What happens when Metals React with Water ?)

wylt 3.10

Adaell : 2 YgRui Resl Hee %330 9.
Uglr 3.9 %al % HgAL AL Hisa S
L uellall 2A8HL MRl oflsul AL AHAAL Al 258l adA Id s,
56§ gl 580 wiell ue WAL 52 8 7 daidd &9t well el wlalbucisdinl
Al sHHL Ollsdl.

9 S19 i well uR L Gaut s3I W 7

Do

g SIS Ml Al UHA olle dRAld A O 7

Do
~

Al gl 5 Rl s61 well e Ul s Aal dd oy wiellel s
aRdl oflsul ysl.

% gzl ord wiell wd uBuL s <l dA e ugle 3340 ele
Wl ALl dlsadt s A dxll ario -l wEad vadis U

5§ izl e A uel WA s Al ?

Al daedl well 2wl lafbaictsdidl Glardl s33l oUsdl.

[asu~q



yellmi slag
dUA-YA

233

A L SISl uy

® W -+ - e
tm;{l L 2 =

gl |3
‘Q EE)
— S

[ eyl

2sld 3.3 g ur quadl A2

gl wisll A1e WBUL 520 A i LEALSS S SLSL%A Ay, B 52
8. dg 2SS ¥ welui gl €1 9, d dui 2Rl g SL9gsASS oild 9.
Uid A gl well e wEal sl Al

A +owel > g 2SS + sl

dlg ALSALE T uel — dig Sogisusds

ey 2 ARuY el digil 4 well i Ga dd ubu 82 9. ARuH
2 YRRl Bruml, uBal sedl ¢g dla 24 Gwiaus (Exothermic) €14
5 Geurl Udl L4l dd % 2L usy €9,

2K(s) + 2H,0(l) = 2KOH(aq) + H,(g) + G0l

2Na(s) + 2H,0(l) — 2NaOH(aq) + H,(g) + GwuGld

sleaumedl wiell ad-dl wBar 209l dlo Sld 9. Baurt adl G el 12
2L ussal Hi2 ydl Sidl el

Ca(s) + 2H,O() = Ca(OH),(aq) + Hy(g)

sl Audl u dl 2Ud B SR8 3 Gl Adl Sl diy-l uulel Higsil
AUl uz Alug 9,

Wori[Aluy Hig &40 wiell A8 uBuL sl Al d oy well e wEu s
oAU €L9LsADS 2 €19 Ay otld 9. d-dl AwEl U SLdY Ayl
udlel Alusael d el drdld A3 s 9.

vieFuY, divis 2 (G5 Fdl wgail 4% aH well A8 uBul sl -,
Ui dil dun W uBUL s3I G ALSASE 2 LSLwe ol D,

2Al(s) + 3H,0(g) — Al,O5(s) + 3Hy(g)

3Fe(s) + 4H,0(g) —> Fes0,(s) + 4H(g)

Ay, stuz, ALl 2A AL Fell il well 08 1y unL ulBul sdl -l
3.2.3 gl 2R A uBu 52 AR g au B ?

(What happens when Metals react with Acids ?)

¥ UG vl odl 91 3 Mgl RS WA UBUL S &R U SLOlwH Ay
2§06,

Higil 2 A-IGI

-« 23wy

43
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ag + e 2R o> AR+ asiat
Uid o M il AHA Jld ad © 7 el »uugl Al sel.

AR} A

ugln 3.11

AY, 2 Wy Rl gl A3 53l 2ot 520 % A4HlL Hrdy

gl dl ddl slauuR 9l adld we s2U.

Adaell : ARUH 24 WEBUH A dsll sRE 3 d s well 2wl ual dla

Ad ulu 52 8.

AR He SISSsAIRS 2R aR1dd] suAdl ML Hadl-madl Fd Hsl

gyi[Mer suAull2iHl vl Jd desial 3 Fl d-l oL (eest) ARHI

solal 8.

2iAyds uUlel Gl adiel g 2ddis 3L

56 Hig He eogsdlRs RS WA dladiel uBa 2 9 7

59 dlg MIE dH HeTH diumid g ?

gl dudl He AR UL WlaBucisdidl Gldrdl suui ollsdl.

Wor By, Heyfan, s e divigdl He desyRs iR WAl ulbui-i
Alsell vl

12 Higel USR5 RS WA WEAL A AR GSJe Ay Bt adl -l s
5 HNO; ot if503aqsdl 8. d Hyd »ifzaq 53 well Gt 53 8 249 did
SIS uRL USRS Résat WH 8 (N,0, NO, NO,). uiq %R (Mg)
i Wiedloy (Mn) vot o e HNO; a8 uBal 53 H, iy Gt 52 8.

di ugrt 31140 2AssAuBL viddis 54 O 3 HoARiuusl Bauxi uulel Gt
il 2 Al 4y ol i BRudl wEa uel Al ay Gwuaus edl. wlaluicisdl
Mg > Al > Zn> Fe $H4l 842 8. 5141 (3R0H1 Yul2l sidl Holdl Al 244 diumi-Hi
wal 515 32812 adl el d sald © 3 siuz e HCI Ad wBar sdl e,

OOANNNNNNNNNNNNNNNNNNNNNNNNNNNNN
EE R EEEEEEEEEEEREE X : E XK
saAlRoul, (‘Uud wiRll’ W dleq 20e) (23dA%) Alg SLOLSAIRS RS 2 Alg USRS AR
3:0el WHIRHL ddIR 53¢ g (ol 9. d Al ouoll ad 8, w1 i 1R UL 2s uLL AR
el 2 53 Asdl Al 2isaARulL Uoin sl gHRu Al 8. d Al 2 WA il
asdl s wEASL WAL 28 B,

3.2.4 Higll 21U Hidrll AR slat 02 sdl d wEa s 9 ?
(How do Metals react with Solutions of other Metal Salts ?)

wyln 3.12

dioitdl 25 g R A dlvigl 25 vildl dl.
sAAGRAHL diolAl diRA AU AcS el glaRl 45l A dviss{l vildla siuz
AFeHl gl st (Gugla 3.4).

20 M2 olle dHIRL AdALSHL ML

[asu~q



5§ suolldl ulbal wddl © dd dud e Ha © 7

UL UL AR sl Asl 5 wIvR Ul udd © 7

9 d® U9l 3.9, 3.10 24 3.11 32 dHRL 2Addlsl a2 515 Ui
wlfud 530 asl o ?

adefl uEul w2 uHdlad 0ABs w450 @il

WEAAL WslRd U 2L

AU g d-el il By g - .
dMdl AL glaer »adl vbuad 2 7 R q F
azunil [Reufud 3 a3 9. . — su-oll-23=
UG [AcolML 28l %Y © % sl . =
A gl A A waBuicis didl dwisd vldl d disul iR
Asfl. UG BAN-AAIL il SUR Aek2 slanl ks s ucda

25, wigll 244 218 118 WABAIM Sl \__/ g1l
A1l U dHIM gl e wEusl
ulBul sl gl dudl 24Ul s sl

dAulM Hidel ARl dusl divisl vildl
ulalZaicsdirl Glddl s¥Hl 48l sl = 2sld 3.4
gl sl el odd [GRaus alR-l s1d8 Al Qg

UL il RGBSl [l dy WRL Y21l 20l 9, o wMwd udd AA wa 4B

NN D

8 5 ol ag A Hid Bl ddl glaeHial [@eufld 52 dl d B sl a4 wlalbusis 9.

Hld A + Brll &R sldBl — Al &R+ a8l + g B

UGl 3.1240 dHRL 2Addlslidl MR 51U 5 dvig 55 fig a4 wdBusis 8 7
3.2.5 wlalZucusd(ulzudl) 26l (The Reactivity Series)

ulaBaicsdl el agii-l aedl wdl ulaBueisdial siul olsddl wEl ©.
[euq Al sal ol (UgRpil 1.9 244 3.12) <13 saulddl 28l (sies 3.2)4
[Aasuiaami 2del o, ¥ wlalulcisdl xadl aEudl el (Reactivity or Activity
Series) 58 €.

stes 3.2 ulBud Qe ¢ gl wta wRBUsAL
K NEIERE] Al ay wllsaics
Na AU
Ca Pl
Mg oA [1ux
Al EISIEIEDE
7n (s ullFaicsdl v2 9.
Fe 21
Pb as
[H] [€16310]
Cu SIUR
Hg HsY[R
Ag Ruear
Au olles N el el wlalBuics
Bl A 2L -




Y-

2UA(IT) Uek2 SIUR(IT) 32 s ucke Ricaz 32

Al M2 ARUHA FAAIAHL Al 2d 7
L WBARAL M2 AHS0AL Qv

() AN WL dlvig

(i) wel ae sl@uy 2>d dielium

AR il A, B, C 21 Dl Ayl dlfidl © 24 <12 saldd giamui 2is usl
s BU O, U 2dd uReuMA 1A Haot stesul uRelols 529 ©

A S5 uBal Al EECTUE

B CECTUE SIS uBul AR

C S5 uBal Al S5 uBa Al S5 uBul AR EESTUE]

D SIS uBul Al SIS uBul Al SIS uBul AR SIS uBul AR

~

Qg A, B, C 24 D (A9l {13 saldal usdidl G w2 Gusd siesl Guaial s

)

() Al ay ABu wg 55 S 7

(i) % B SWUR(ID) Acerdl glaRl GHRAME U dl d¥ 9 2Addls 520 ?

(iii) >l A, B, C 2 D wlalaicisdl Glddl sHul dlisdl.

AGY HgHl He GosAlRs RAS GRAML A AL sdL Ay Bau~t Ay
© 7 divisdl He H,S0, awd-l wluid s wlse dvil

oY () ASeAl Rl B35 Gl »id & AU di 9 adisd
s 91 7 el adl ey ulza quil.

=)
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3.3 HIG 2 AgAl Sdl Ad wBu 52 8 7
(How do Metals and Non-metals React ?)

Guisd Ugfpiul dd 2ds ulBust w8 agaisl wBail [l dgail »1i us
Bl W 520 7 wdl 2Uudl 4RRL IXHL dweidl Sdsgidla AL alluil ol
gdl d e 533 28l vl Ul 5 Guel Ayl (noble gases) 3 % Ayel 1A
GLLELAH 58l M1 B d Yol o Hew uHIRME 0B Bulladl sald 9 del, 2uud
awlidl ulBuidisdid Ayel eRidd Adlgsdl sal wd sl 9f dl3
AU ASl.

Al 2l MU ail 9 Sedls Uil dxe il Sasgi-l -
U w5 e s

28 51025 3.3 Ul AS wsluL ¢l 5 AU uRHIYAL cleldH saHl s
BAs2ld 8. % d d-dl M saunial Sdsgi oid dl ¢d L sal 2l s il
81 9. L URHGAL Srs WA ¢ uRl 11 WRl 8, Ui Sdsgis-l Aval 10 us
%3, dell AUl AR UAMIR Y9l % UL AUZUH Yl Nat 2ud 6 o1l ofle
s sl ollaidd sal Ald SAsZiA © A del df s Yol sa W2 Ay

([asun



sies 3.3 edis drdidl Sdsgiqly 2l
drall UsIR uaniedly suis|  sanplul SasginHl v

K L 7 N

M5y (Gqel) [laxx (He) 2 2
aypil (Rl (Ne) 10 2
240 (Ar) 18 2 8
qiail WRUM (Na) 1 2 8 1
WM (Mg) 12 2 8 2
AyBHAH (Al 13 2 8 3
iRy (K) 19 2 8 8 1
i@ (Ca) 20 2 8 8 2
AL A2 (N) 7 2 5
2w1[51% (0) 8 2 6
sdlR+ (F) 9 2 7
s (P) 15 2 8 5
A2 (S) 16 2 8 6
sdllRA (Cl) 17 2 8 7

25 SAs2AAl %32 B, A ARUH A sl UBUL 53 AR ARUH gL ALl
$As2iA AR glal Hodl ddid 9. SAsiA HOAL 6llg SAlRA UHIBL wisH HBEL
QU U 53 69, 18U 5 dedl SvwHl 17 WSl S1d 9 i d-l K, L 24 M $&41Hi

NN

18 9ds2ivt €l 9. d 2uuRld sAllRA i CI- Ul 9. ddl 21 6id dwil dil
a2l {12 YRl AU-A-l dolt HAd 9

Na—-> Na'+e”
2,8,1 2,8

(UBum v-uu-)

Cl +e =>CIl”
2,8,7 2,8,8

(558 wRuAA)

Na + xCl X—> (Na') [sc1 %
X X X X

Asld 3.5 AlBay sdladsy Ruiw

ARUH A 5ARISS 2ia-L [ el il Aisolloadt st & 21 R
(g sisiel ol osssa ARUU RIS (NaCl) €30 2R 4ad 9. 213
d-liHal dod 8 5 ARAU sAlRUSS 218, AU e ud [Ag cuRaAlL il
WYY 93U AR 4219 9.

Adl, B A s Al Adl HoARUH sl MR Asa
(gl 3.6).

Higil 2 A-IGI
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Mg —> Mg +2e”
2,8,2 2,8
(Modum u-un)

Cl +e —> CI’
2,8,7 2,8,8

(5SS wRuAA)

Mg: + ——>(Mg™) [01 ]
X X 2

2l 3.6 Hoilduy sdlussy [Ruiw

2L USD il UL SAsZA-l HU-A gl MR WAl AL 2uasla

A4l (Tonic Compounds) Al [?{é\tjdziiflf’zﬁ ules-l (Electrovalent componds) d315
vt 8. 9 di MgCLML 1% 2ddl et il BRUAAAL A 24l asall ?
3.3.1 2uasdly AAHHL {g'&l*ﬂ-ﬁ (Properties of Ionic Compounds)

el Aol ol afluiar w2, e, »uudl A wdHl ugk s3A

R
li-m;u
%@ﬂm&l Ayl

¥ |
e

wgld 3.7
iRl Ay AHA] YR AR¥ 53l

[agdla s 61eoy
JHE -j_ Raa

I.' :-‘-‘

— olls2
Asdedl ulha

—
—_—

4—— s HI2 ARy
" . gl

N 0000 S
2sld 3.8
&Rl 1dQ-il A5l As1Ad]

48

ugln 3.13

st waplnouHigl AR sARLSS, WeRay 2ud8Lss,
OlRUM SAIRADS HAAL 24 SIS &AL Ayl L.

2l &Rl ofllis saral o © 7

gl AMAL U HEw HPUUL AL AL 2 odld U AR o
2124, 531 (5[ 3.7) 2 AHrUHL A2 AL % UFUL YriRiedA 53,
d¥ 9 2adis s 7 9 AUl 2dldd S 3oL 2l B ? 9
2L AL Yo © 7

Al Rl Uglaul e AU ouadldl Yol 520
9 il gl wy © 7

sl 3.840 saledl uHdl [RgduRua oiidl 2 S5 aRr-l
gl [Agagdl (electrodes) elvtd 530 dil 9 2ddis s34 ?
2 BRAL AR URL 2L % R ASRAL

L AL Ul (Raeua) (@ dxg g 24t © 7

Ss 3.4 @ bedis urly Ad%IAL Aadbiy duy Gosarbig

NaCl 1074 1686
LiCl 887 1600
CaCl, 1045 1900
CaO 2850 3120
MgCl, 981 1685

[asu~q



dil aeld AUl A UHEAL 0 dREHl AAdis 53d B —

(i) ol A@ela © el i 3EBL BUAAL A UK LSHEL 6101 Elelirl $128L iUl
AUl 8 A AL A 1A O, il AUl ALHIL T 618 (brittle) 1A
8 e gollRl Ul ddld g5l A N 9.

(i) oenilig i Besarlbig : uu-ly ALyl Glul ddnlbe st Besadlbig HR1d
8 (il 5125 3.4). UG idR Al 25 dlsal M2 UL YHIRHL
Gloa-l %32 Ul O dril 5120 2H oA 9.

(ii)) sleadl : [agddirs A1yl =y Ad welHl gled diy 5, gl a0l
ol glasiHl gl €l 8.

(iv) [Qadd as- : gqanuidl ad [@gdd asd dlacuRd sei-l aldaladiqd sl
8, WRHL ot-lldd, il ALy glal 2UAHl B 8 5 o glarHial
[AgLduals YAR sl [A3g [Aedgdl ds 2AnidR WH 8. 8 AaAML Sa-ld
AUl [Agdd dert sl el s 5, Aol dudL siiReL 26 glaiel 2l
AR wsA otrdd, el ug 2ua-ld Al Ybaddl sarami [Qgdd den
20, Gl sRA [A3e dleir BR1ddl il 422 RaRlRgdld s ool
(ol oisidl Ylowdll 2icaiml g s ot 8. U4, a-l Al 2aid:

~

s3 A5 O i [Agdd dend 52 8.

Y-

1 () U, AR 24 Ao w2 Sasgia-Pigedl a1 quil,
(i) SASAAL @AW gL Na,O 24 MO, [Huial ealdl.
(iii) 2 AUSAML 54D 2AAL 1R 9 7

2. uuly Adlg-l e He Gl odnliy 4Ad © 7

34 tllggs?ﬂ:l"l(l wld (Occurrence of Metals)

Yol opyrs (UWdl) gl Hil Ald 9. eRaid wel ua ARUAH sdRLs,
oA [B1UM, $edlRAHS A9 FAl gled &Rl HRAd 9 % dwedl § Adleg-l yeel-l opyvsuial
serdl Ad MO B dn vl 58 9. Sedls wouip vkl s1S ALssA i wg) Gl
2511 uHIRL B B ¢ duidl tigd Fresia aeedl §iS ad 8. (duidl wg

~

acieldl Fd Fesfid 53 asia 9.) sudl vsdlsia s2lag (21us)(ores) 58 9.
34.1 &llgl;bil'i BICH] (Extraction of Metals)

dd il alzade ARl (g oflvil 21l ol d geidl glatel dd il 14
asol 3 512l aigHial 34l d g Fesfia e 9. Sedls Higail yedl-l opyrsuizl

Usd vl 1oL 9. sedls dHel AUY-AL 3unl 1A 9. ABudl ARlHl dHd

el Higatl Al 2l 4B D,

Higil 2 A-IGI
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K a aell AR Hsd el 1A B, Gelswl dly Ald, AEL, @R U siuR
Ysd AARAML HA D, 51U A RieaR dsil Aes1ds AL HISADE 21U
Na (12l fg) @3 AAUFA Al UL 1A 8, Alzadl sl 2l u il
Ca EEREEIIES] qqil (K, Na, Ca, Mg ot Al) edl ¢e Al3d 0 & d s43% gerdul Hsd
drdl 30 4adl el alBadl el el 28l sigil (Zn, Fe, Pb adl?)
Mg wer AGY O, d yedldl oyl 2RAGS, ACSLHS 2l sl6iiA2 13U HA
8. di %l 5 gl ddpiidl 2us HisASE Sl 9. UM Adl S0 A D
Al 5 o5 vot o ABY A B A yeel uR @Ay wMRmi wa 9,
M, ABAALAL 2R U8 g 12 saldd AR usiRul adllsa
Zn 53 wsla (ugld 3.9). (i) Al ABudl 4Ruadl agil (i) 2ad 1Bl
aRuadl wigil (i) Glal ABudl quadl qigil. e3s wsiRil edl digll
e | ouiann Guatal Haddl U2 HAA-AA dsHsIHL Gudlol seuul i O, vasHidl g
Pb gl Resaun gL Fresdanl Seais il Adel s2c4l 2ide 9. 21 ALl
AR sl 31040 2uld 9, 12 ealde [Qowoli e3s AuA [gd
Cu Ad Auxemdd 9.
Ag . AURS
WO AL
Au uilid w5 Al
! ! !
gld 3.9 Glall Bl W ABudl A{lall ABudl
lsuc Aal 24 qr1adl Hidil g1adl gl gr1adl gl
2oil8a ags+ (A l = = l =
Ylaadl 125 [Qgdfaeus- l l UL VRS
| sioilre Aus ACSLOS A
ds Hid l l i
slenae ajoset l
\ | i
|

Yl ALEALOS
S PAEELE]

R452 glRL g

|

Al Yalsel

AT

2isld 3.10 2u2suied] ugiqu [sssoni qaldre A

3.4.2 sl AYlg (4lAsdl) (Enrichment of Ores)

3 ~

yeellHigl Vil olgiR siddl varst A= Ad el wHRmi »leil gdl 5 e,

3l @32l gfid U 9 g S0l 58 9, Uil Fesie yd duiel mAafeil g2 sl
%33 €.
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225 ol g2 52l W2 AUl Uglavii-dl U 0L A 2482501 clilds wHadl
AU 8L a2 2¢AL dsldd U AL B, d UHIBL AHADL-2a0L A0edd(5281 ds~{l51
usldddl 2d 9.

3.4.3 ulBual Al D12 84l gl Fesia

(Extracting Metals Low in the Activity Series)

AlBudl selui 12 284l Uil vol o MY Sld 8. 2 Higliel 2508584 Hio
ARY, 30 ded Resaq ad us 9. Gersel dls Ri~onz (HeS) ¥ HsyR-l sl
i 8. U Al gl ORM SAUML U AU UAH d HR&YRs s (HgO)HL
ZA1 9 AR olle HAYRS HISALDS A8, M 5l v HRURHL Resaq dd 9.

2HgS(s) + 30,(g) &) 2HgO(s) + 2S80,(g)

2HgO(s) —CB™L 5 2Hg(l) + O,(g)
adl o FAd suR ¥ geRdUl Cu,S a3U dril 21425 dld ML 8 d- sl 91RY
sl stur Hadl asid 9.

2Cu,S + 302(g)ﬂ> 2Cu,0(s) + 2S0,(g)

2Cu,0 + Cu,S _ BB Geugs) + SO,(2)

3.4.4 ulBudl Al weumi 8l wgpild st

(Extracting Metals in the Middle of the Activity Series)

AlBudl il qemi el tugpil Fdl 5 dwis, [Bs, Ay, sur 432 vy uldbaics
Gl 9. d A Ad gedHl Aeslds HAdL sielide U HOL 9. g d-L Aests
2l slotiAeHiEl Hoadl sl d-l AHisuSsHial Aaddl ay A0 €l 9. dell Resan
52l Udal i AL 2 siolien Hig sASHL Fadl vot %33 8. AestHy sl
gl a8 UHIRML gl @lolul Avid O1RM, St d HISALSMUL FAUU B, 1L uglas
&%+l (roasting) 58 8. sloiide 5120l HigA HullRd wHRHL sadl Sioslui Avid oM
2l d SRALSML S B, 2L Uglad (@A (Caleination) 5& ©. [3s 245+
oo i AR sl adl R0AlRs AL A wdl sadl asy

04;\%1 : 2ZnS(s) + 30,(2) ﬁ) 27n0(s) + 2S0,(2)

sf@Ran 1 ZnCO4(s) B 700(s) + CO4(2)

QUIR 6lE Hid LKA, U10U [R452A5dl Fl 5 5160 A3 AU iUl Resaq
sl U 0. BeldBl dily, (B35 2sALSEA slold A OlRH s2clMi 2Ud AR d
quelly isul Resad i 6.

Zn0O(s) + C(s) — Zn(s) + CO(g)

dd Ay usel auonddl ilRAA A Resad uluiel udddl o aids ol
Al duel AdgAHiEl Hoadl > wa Resad w9,

stol(S15)-l Gualol s3] Mg LRSS HidHl Resad s2al R
sedls avid [Greud ulBAIpil wRl Gualoiil dai 8. vl o AU wgil w4l 3
ARUH, S(Enun, sHeyMMun a3l Résadsdl dl3 aund 9, sie 5 d 2

Higil 2 A-IGI
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2gld 3.11

4d el Asal

Wl alde ulza

2sld 3.12

siury [Agdaleua-ly Rssaq. »Alals
$iuR acged q1av [Qgaldcury . s

AUl dAAdl Al dHel Aol [@Raufid s3I as ©. Gelgal s, wulR
W3Llos SLAlSALS L AAFURUUAL 0451 AA A S 20 R {12 Wil ulBuL
Y 9
3MnO,(s) + 4Al(s) — 3Mn(l) + 2A1203(s) + Gw
9 dfl 2l ueldldl 200 53 wsl 3 ¥ AURAIAA Al Resaud wH 9 ?
2L [Aeun WEAAL vl a, BRaus $id 8. Bt ddl GwHid
uHIRL 2edl g2 Ay Sl 9 5 Bt Adl g Wlolddl 2iaenui 1ol
9, aRdaul 2wl () AHisSS (Fe,0,)ll HieyMFun adl
ulBul-l Gualol 2dd-l el vaal [ds uial Hall-dl Guoll sl
1y 8. 1L WEAL afie WBal (Thermit Reaction) dzl3 llorwid .
Fe,05(s) + 2Al(s) — 2Fe(l) + ALO;(s) + G¥i
3.4.5 ulbudr 2Rl 2la uR el gl st
(Extracting Metals towards the Top of the Activity Series)

AlFadl AelHl 2l uR edl wgill vot o AU Sl ©. dudl
AUl siolet Al oY sael dd Hadl asidl Al Gelerel
a3, sl Al ABuH, HoAluM, SE@uH, vHUH AL 25094 du-l
23U HIGIML Résu 530 asid Al UM Adld S22 A O 3 adild 2AilEuYH
Ul 25U Slod 52l Y, Sl 8. L il [gdleuess{ly Risud (Electrolytic
Reduction) glal Hocld 6. GeleaRl dy ARUH, WAl 24 5[EUHA du-l
[Londial seiRiSseL [Agidlaotoe glal Haddidl 2id 8. wd>il 3418 (821 dlaeuRd
[gdya) Uz ol Al 8, U2 sAlRA i1 (A dlytiRd [Agdya) u o
R ARYIEDTERNRE TR TS R

5914 2 : Na* + e — Na

AL U 2CI7 — Cly + 2e”
adl o Ad AyMFAaud AQBHUH AHiSAL [Qgdlaoiedly RisaHd gl
qoaHl »ud 6.
3.4.6 Uqld s (Refining of Metals)

s Guz agidd [alad Rssud ol uBall gRl Gt adl Higil
Q’fﬁ‘r“ Aueiudl e didl 49l dall 2»fe 819 8 3 ¥ Le Uil qaddl
:t:; aese W2 g2 sl w33 B, 9L UL UGl HI2 A2l Aus uHIRIML

Quldl uald [Aed- [Qeusly ydlse .

amr . [aggalacuer-ilu 98152  (Electrolytic Refining) : »ims Wil Bdl

AYlgl

5 siur, [Bbs, 2, Rsa, AlEl, Al a9l [@gdlacue-ld Jd qaay
9. 2L UsHUL AIg il el 2 L Higdl widoll ugl-L 518
oL alMl 24U 69, Mg auR-L glaRi-l [Agdlacuesd (Electrolyte) dl%
Gualol salMi U 9. WAL dtisanil sl 3.1240 ealedy wud

(i3 us)

g sz 8 vud S8 g siuedl u H.  SRAML 21 O, [Rgdacusuisl [Fedudle waR s, 2-lguidl

Rgayais warR seai, sals 42 ga siuz g Hig [adlonsl 2000 8. Rgalieiouuisl Auded uHaul
FHL WY &

52

g g 5l UR wHL Al B gl [l glavul WA B, BUIR
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gl A9 il Al Fafd (gul) i 8, dA 218 U5 (Anode mud)

PRI

Y|

1. «lAAl ueld v s :
(i) viviles (i) sl g (Guzs)

2. SERAHL Hsd AdRUHL HAdL 6L HgAL A 2L
3. dig ddl isudiedl qaadl e 9 AAABLs wEAL quad © 7

(iii) 912t

3.5 &uRrksl (Corrosion)

dd wswL 4L sl [ Al cueidl olvil ol 91 —

m Al Al gl viedl vidl 28 14y olle d stoll udl u 8. 2
Aol S8 2L 89 5, d daMiAl Aes2 WA UBUL s Rear Asded R

oi-ld €9,

-~

BOSIUR SAUMHiAL Gladsd siolel disuSs WA uBal 2 9w HRHR
asil sl s 3oL ol dle 2R uid 52 9. . dldl ueld SiuR

N o
slolle ©.

m dlvigd dloaloll et dioll uuY ved AvdL d-l U sens usldHdl w2

A 9, dd sl2 (rust) & 9.

Audl, vuel wdl uRRAMAL WHl s1dl 5 FHl dlvisd s12 dldl o,

ugl 3.14
AR A0l el A esul dlvigl vildl Hsl.

L sAAGAA A, B 214 C Rf&d s20. sl Axi

NN

alf uell GHIlA d- e doudl.

su-oll Bui Gs10d e well GHRL 2122 1 mL dd
GHIA d- ol @oudl. dd well UR dRel i A
uellul diadl »1esiaal.

sull CHi Al Mg Sy sdluss dl A dq
642 QL. % sl Glos 83l dl R S(E1UM selR1Ss
alog ol dal. 2dlgl [Radl 4L AL suailain 48l uvil
2§ uedl tadis s (Gugla 3.13).

dH Vladls 520 5 sAA0l AL dlvigHl vldlail seu
89, U su0ll B 2 CHl d seldl el su-oll Aui vilelail
gal 24 Wil oladl AusHL 241d 8. sl B i vldlil 1t

-~

wielldl Ausui 2ud 9 24 sudoll CHi vl sl eaisil

-~

AusUl 209 9, AAcl uRRARQL 3 Fui dlvisdl i sie
Al O del (A9 d LA 9 ¢ o ?

=)

Higil 2 A-IGI

A B C
+—tgal 8 — U5
aa gal
ol i
AR
wellui
szl ( N
S SalA
Azl :
N LWL
viledll
well w2514
b &'\9)
LU % v/
G510 AL N
1 N 4 Ran slEun
well (20 -
o SAASS (Aess)
gal €2 5l Bsing)
2gld 3.13

56 YRR Qlvis s12 qol ¢ d-l dwa $2dl.
$n0]l AN Sl 214 Wil of- 192 9. sAnoll BHI
wollui gar wiodd] dll. suqdll CHi sal s ©.

53



3.5.1 aRQAlL 242519 (Prevention of Corrosion)
301 530, det @dudld, Al ddudld, dedAlsBor 530, siu W@lEal s34, A-Ldls0
glRL Al Fatigpll oididl dlvigd aurel vesidl usld ©.

2ld i dlvige sle AR 8L Hual e dil u Bisd uido] 2dR douadisl
Ugld dled-ldRa 9. ol [(hsd R dll d diugl dled-ldns dgd sle UM el
Al 69, o d¥ de SRR 2l asl oL ?

Bistg et-iladl (Alloying) 1 Hidril olauisi A1t s2a1 i+l 4y a1l ugla

~

9. U uglael 2uud SR oul Hadl abla ¢l Gelsal i3, divis s

N 2

wHRAEL UL daldl Hig 6, U d $4194 Yg HareHl auRud] el UM Adid

)
~

SR8 LB 5 Ug AlUis VoL o M 1Y 9 i AU Sld UR AsalSel vl asiy
Ad €l 9. uig A Al steleel 2l uHERL (B3 0.05 %) Aid P sacui »ud
dl d Avid A Hoeld ot 8, AR dlvisd [fsa 2 s1ERUH 012 Bl sami 2ud
QAR UL eAdY Rld Hadl wslyl Gla 5 o qud €l O A dd sle dwldl
ol 2, divigd oflo Sedls usladl 0a M sl A dl, del oRiEHl slediy
9. dlRdaHl 5165 ual g % ol S5 sl WA B sl A dl dtl oKl
otedll s 9. GAAML Hddl Ueld Hid Hadl Eld €S a5 9. By (Alloy)

26l 5 dell Ay gl Al dig A Mg AL (homogeneous) (Fisigl .
Al way wals diga dbbuolla iR ole B wsRml 214 drel dul touell

-~

dUR SAML 2D 9. AR 6lle dn URAL AU 641wl »ud €9,

g Ald, 24 332 Al dlE 200eid O U vol % AU Gl B ddl d 8V sidlddl HiR HY
Al dd Avd ot-tlddl M2 dd AlEl 55U A Bl scHl 2ud O, e Id ®RdMi 22 332
AlrdtAl gLl oiedlddl HI2 GUURIME Al © drll el 31 AU 3 22 oL g Al 2 GUdL SIuR
5 gl WA s i 2ud 9.

[Reclui dQwisl ™

54

oA Mgl WslHl 215 MR G dl d Badiga 0™ (amalgam) d13 2lomdiui
2d 8. Pt [RQgdassdl 2 oldnlblg Le Hid il sl el €l 8. Belswl
a3 [Uaa, siur 249 Bisil Batig (Cu 2 Zn) 19 oo, $1UR 29 il Mg
(Cu 217 Sn) (gl 12 sl 2l R siu [@edly uRua oi-iadl quy 9.
Ale (Solder) L i -l B (Pb i Sn) 69, % (12| dla-lbig, 41d & -
[Radl did sisefla 08 dléol () saL He GUAIHL dad 9.

ARG

Wl cuRdl digsi [l 20

5 | 1600 sl Ay aul uddl eRd-L dlvis siueRl gl Reellul sgolini
g W dlgdel ol odl. diizd 25 ugld [@sdl § % divisd e
| estadl ¢dl. d-il aRel ulasisdidl o e as g[Hal dHm vRlHL
D01 dsulRsl gkl dd AsiHAUML Al B, dlsdst 8§ m GlREL A 6 er
(6000 kg) -l €.

([asun



Y2l

(B35, oMM et SluRsll tid HisSdl A saldd Uil A O1RH. SAUHL AL
(s 2lsA154
Wor[AM HLSALSS

A

WERENEENT

suL (Bl ad ([@envq wiZa adl s ast oL ?

2. 58 gl 2l seudl Al ?

3. Bamgail ved 9 ?

\

drlld Higl A 2l @azd llsd s asi B,

qiqil A4selR (lustrous), [Ru-{ld (malleable), de-{ld (ductile) -l G¥HL du% [Agd-dl AR ALl
9. Al RAL dluMd 8 Gl O R 5 usyR ¥ uadl 9.

Aol ARG SAs2i 2l deldA ol a5 8.

ALl AU A AAAS AR5 2LsA0S otrlld B, AU 215U 2 [ AHLSAGY
6L[s Ao MRS HLsALHS A oii-AL 8l eld . 2 2isA18¢ Cleell (amphoteric) AU
SEIEREMEATDRNL S

gel-gel AUl el xa He RS WA ABudl yEl-gel i 9.

Ay Higlldl dafl wlaBaictsdil Gladl syl olsddl el ulbudl el dls lovami
219 6.

AlBudl gl siddr-dl Gu wdl wgil de ARl e [Raud 53 o 8.

ag AU g, deel 28l AU A ddl sl slassil GRafid s 9.

SERAML ML Hsd dredl adl d-l AL a3l Holl sud 9.

512l il i (Fssel 2t IR olle dHHL GualdlL HI2 dus udlsa, idsd [AR (metallurgy)
a3 2avd 8.

Mo ol 5 dell ag =gl 5 dig i 2Higd wHion Fae o,

sedls Higall Fel 3 divigedl AUl @bl AHA Glysd daldl AUSHL A AR A sl ddl 9.
2L el &Rl dls aval sud 9.

UL ML sl [Ag el Hud 8. dil A2l Ausily Sidl 3 <l ad-ld. dil G e
(Qedril 2atss €l © R 5 Aside ¥ [Aedd ded R 9. y

gLl 2L A-IGLL 55




( B IR AR gl WA uBUL 52 8 AR SdAsgid Aadld ssRidleeiRd sasl eud 9.

B 2HIARL AHSAOS oild B, % ARARS Al dea did 8.

Bl He RNl adfond [@aud s2dl Al dxil edda wd ulur 3 asqss

&

oield 69,

\

)

/—

56

1. Al U8l 55 os [Reud Bl 2ud © ?
(a) NaCl gla2l 2 $UR Hig,
(b) MgCl, stagl s ieiEHMUY Hig
(c) FeSO, sia8l i A€l Hig
(d) AgNO; sldBl 2 sluR Hig
2. A Ugl 55 ugld cvigHdl Aldnaldl ddl (Frying Pan)d s12 cicndl 12sidl
as o ?
(a) Al» aduqar-l
(b) 20l @duadl-l
(c) s R aduaal
(d) Gudsd dum

3. s dra AUlsAe WA wBAL s G danilbiy Rlad Al 20U 8. i Al wellui
ugl gl 8. ¥l dtd ... €l A,

(a) Sl@um (b) sloix (c) Rlasi (d) lust
4. vuauglE-l ol U e 22 Al B -l 3 Bsd, sia 3
(a) [Bs 2l sl el 9.
(b) s 2l sl Gl owa-ifog 4=ud .
(c) (s 2l sl ay uBu ©.
(d) [Bs 2l sdi 2l ABU 9.
5. ddd s edldl, 6iell, A, diR A Ra AL 9.
(@) dH ddetl gl A v a2l de wiRudl 9l 2d Gualal s3I asal ?
(b) AL . A8 a2l 20 UL sAAAL GuaiBidig Heuist 520
6. Glowwel AHisuds ved 9 7 Glowuell Aisudsl o Gelgell L.

7. dl o gl ¥ He ARHIAL Gddrd [BReud 529 A 6L Wil ¥ . A s3
sl Sl ddl -UH L.

\

[asu~q



NN

(s Hid M -l [@gdlacuo-dla glsami i, 3418 24 [Qgdf@ensy ddls di 9 dail ?

N

9. UM MWAAl UR A WBR dldl A dA oy sul. Al susfani sulen w48

-

a-il Gua sudoll GlHl vl Geut adl Ay AAsa sl

(@) <yl »uR

(i) wrs [eun dux uz 9fl usl ? e
(ii) Alwysd [demn qur u2 ol adl ? Sl
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wldd €ld, dd AHAaHl ARl & O,

Aledl, U8 Yl sies 42410 AAdl sl Aol ds s AwR sl A
2Bl 515 AdAAL oAl ds A% s3A dl,

CH, 1 C,H, —  dall —CH,- »isqall gl ud .

CyHg #i1 CiHg  —  dall —CH,- »isHel gl ul .
8d ugldll oAl - Wil A oy (C4H o) 922 9 dstad & 7

9 ¥ 2L Al a2 2uedld eoliel dstad Wl ast L (stelsid uHedld en
12 u 2t eldgled usedld ea 1 u) ?

dell o A, 2iieslerdl axasl 2ol dl 2ol was waen SR 9 3 ¥ [Qeuol
4.2.140 % udl odd 8. SR yot 9 B ? wiesld Al sMs uedl CyH,, C Hg

Bl CgH o Aot BR1A 6. 9 il U3l —CH,— visefl gel ud € 7 9f dusl 21l A2l

)
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101 A LS URHERAAL vl a2 515 2ol wRIU B 7 HeslAd AU Yol
C, H,, 230 avil asid, %l n =2, 3, 4. ddl o d 9 dd 2Ues 2 Hiestore
ALY Aol olelell asl ?

~

5 ugl Al AelHl 2uedly g 4Bl R olilds oMMl sHelgdl

NN

(gradation) %ldl Mold €. UM 2Adld s1R8L 3L O 5, wuedly g0 adael oanlbig

N

duy Gesailig Al 8. =4 olilds oRHl FHE ALS5U gldsHl gleddl Ul U¥is

-~

suoLgdl sUld ©, uiq AU el 3 ¥ Bualla Axe gl % MElRd A

~

& d AHAAH] RHi s WU waAsS 8 O,
uglt 4.2

(a) CH;OH 214 C,HsOH (b) C,H;OH i+ C;H,OH 21 (c) C;H,0H
. C,HgOH 12 ol dal wieclaednl dsiad-l a8idl sl

2l oRA A2 SIS AHIAL © 7

2L BUCSIEIEA 5160 URHIYAAL Addl sHHD Olsdl A s Y oieldl.
9l Ul 2L g Al Sl sl wsla ?

ses 43410 wld Au Buela AHEL W2 AR seld YL AdlgHIs]
Al el dur s

4.2.5 s1614 d@l"&*ﬁli UHSW (Nomenclature of Carbon Compunds)
A8l slellui Alotinl AL R Hasd sioi-l 2Adl guail U el
9, 5 i Baelle axesdl usld yaddl Ydor (Prefix) ‘AcAHS O 5 YUY’
(Suffix) ‘AoeuHS UL’ gl 381 AA O, Gelsel ds uglt 4.2u0 dlie
vlestlarl A Madld, dadld, dudld 2 oye-dld 9.
stols Aalogete s 1A ealdd ugl gl s wsiy O ¢
(i) UMD sl uRHIERAAL vl A8l 53 ARl sl URHIG, HRUIddL
AU U U 2.
(i) Bueld a4e €12 S dl dd ydol Edl Ucdd ARd AUl
AHHL salald 8. (S1es 4440 sale ygl)

(i) 2 (Buielld AHed AUH UL L 2™l Sd 24 Balelld 43l
U @, e, i, 0, u Bl @Rl AZ AdL 1 dl sleiA YuidlAl B3 (o) &2
s3AA dHL Aoy Udd @dlldlA M AU 9. Gelgnl dils, sl AN
a21adl 2 siotndl giviatd Al A AuH wwe 8§ —

propane —e’ = propan + ‘one’ = propanone LR
(iv) 5l sloil Yudl W Sl dl, slel YAl UHHL e ilam
‘U’ (‘ane’) A 55 441 ol WHIBL ‘S (‘ene’) AL WS ‘yne’
g1 (el s20ml 209 8, Gelsal a3 ot HR1AdL AR sioivisl giuiet Uil
(Propene) $eld €9 il %l o Bloid 42Ad dl d WLt (Propyne) sS4l €,
1614 B Al AAL
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5025 4.4 s0iRs Al AR

AU Qdl ydoyyea BelsRel
1. Scllaies cloL-5A12L, GlML Q12 ol 1l L
H—(ID—(ID—?—CI SARIMIUA
H HH
H H H
HoC—C-Copr e
| | |
H HH
2. veEsidld YA H H H
I | | AN
H-C—-C-C-OH Xu-d
LT
H H H
3. 8154 UAA-2HUE, H H H =
H-C-C-C=0 Ul
| |
H H
4. (32 UYLl H H
H-C-C-C-H M-l
Lo
H O H
5. sioliBulds ARk uAU-os R HH O
HoC-C—-C—0H Wi-dss il
| |
H H
6. ilesl- YHU-Oe Ili Ili H
H-C-C=C{ Wil
H H
7. BliesidHe Y-S L .
H-C-C=C-H  Wuws-
|
H
ussl

. Ured HIZ d¥ Sedl oltelly umeesl el asl ?

2. stoledl 6l dunadl suL B, Fel sRA el ARY ds sl AdHIsL [Ra
AvAl ULl AS Sl ?

(%)

ASAL Urerdsi Yol il SAsgiq Big-2u-L o 29 ?
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4. A ealdd AAIxAAL oI SR
(i) SaASs AL (i) elHlU 2 *
(iii) oy elint (iv) e53-1e
*9L olldlUredrll olrRRly uHEes asy © 7

5. 13 sulda gt A ad 34l Jd el ?

(i) CH; — CH, — Br (i) 1|4
oy e
(i) H-C-C-C-C-C=C-H
HHHH

4.3 101 AL ARy dRIgHL

(Chemical Properties of Carbon Compounds)
2L [AGUAHL AUBL Slo1 AAI%AL S2als AUABS 2RIEHIAL Hoa 539l U
BUHIOL Sl M2l MLl (LRl 516t 2Adl el ALyl oirell gl Al uddl
AL et (A9 20U 521l ASA.
4.3.1 g8 (Combustion)
slole, dell 68l % 2UFUHEL, SUHL s WHlA slold AISASS UL 9 i L8~
AL G A U5 HEd 52 9. Wil oLl sloi ALl URL Bt gIRL A, UHIRLHI
GWL 2 WSO Hsd 52 0. 2L UEAIAA WBAN O 5 %L (A9 dH uud sl
alvil ol 9l -

(i) C + 0, = CO, + Bl i Usla

(i) CHy + O, = CO, + H,0 + GwiL i usia

(iiiy CH;CH,OH + O, = CO, + H,O + Gl i+ usla

uad, usRMl di ollval d el deell of uEaslA Addldd s

ugl 4.3 ugl 4.4

Adaell : ygui Resl Hee %330 8.
s slold AL (i, 542, AHessid)d
alRIsdl 215 unAl U @S dx AUl
odldril sl AAdlst 52U Sl YA Bcdrt 2l
5 «le d il
odldil GuR il dsdl Avil. o 2wdal Al
U4l 515 W2 dsdl ur siS usld oL wd © ?

s oA Ol ALY 5 A YEL-YEL
usiRel i/l el w2l
e ddl ol cwormid gal-lfog dloy
Ad olledl.

daud Ylol, " %dl soll odld SR
dl HiL & ?

ddn oRl odld sUR AdL wa ® 7

AL Fd A S50 AL 510U BHIIRABA %l 2T D U3 AW

SLOZLstol AUl vol o ston gasl Al Wloll odld 2ul

-~

09, d-l wReud

ugltl 4340 gl dsdl U e gL Al 9. s gdldl Yasl AlMd sl g
SLOZLs10tA wel YRl g A 510l Aol Fell wld GeMd B, 84Ul GualLlMl Adldl
321/l 22l gl M2 UAAHIL 1A D, Feiie] Y2l WML A [EuAYsd ol

Slel 2 A-l AR
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-

%q, !

Ay odl

70

et WAl 4H08d oIl dld 2UU B, %l dd SARY ARRIAL dlfil s Adl
Ul G1d dl drll e 2 Ay 3 gal Wizl YAAMIRL AN D dAl oAl Y
25 R\ 9. SlAAL dal U2ld gl oldRlML ALl MPUHL A2l A% Aes Sl
9, el terd 518 Ues dal AUDA%AAL IS Fulel ad O % uulaaHl

ey Ugus o,

SR EEEEEEEEEEEEREREEEREERE AR EEEE R

A HIZ ANAAL UELAL AL AL AL A AR AN 8 ?
9 i SARA SlAAL AL dlsdiedl 2000 S © 7 ol Al dl gd Ul FUR URL AU HAL AR
oyl gl 5 Alssl Al slaAl ALl A3UAHE 9 Al B, dH WY ¢ 5 s Rl
AL AL AL, ANl Aud BUld G 53 B, dR AL 5 AL ANOLAL SIEAL HAdL
ARsle s2dls duid dld o1l uwaldd A O dal AR Fdld GWHL U 9. g Hedl e A
09, 5 Wil dly uell-l Aol %@Ld Beurl ALY 9. Alsg AL SlAAL AUl dUlL 812 Wl
ousuglle uglal AU-AZUHL ZRAA B dal A3AUAHL Ul WA AA0L B,

~

aly gl ‘{?.‘-ll'\lﬁ)tl"l G¥L UL 25l odld oldl HoL 9 dal d WsiBld E{C{l'i A3 52

~

9. UASs dtd glRl Bl adl L d draddl dlals oMy €l 8. daredsdl 2lldul dist-l diR

AoUAdll WAt 521 Al del 20 Hadls 52 dd Ay ¢l 5 wyel eewel sl odld GeMd
0 % sl G B, drl R dd el Wlow Foidl dldsd 9 S8 eldiaal ?

.

AT}

s 2 Wl duund R
Sl A UAlUn iRl Facuel wyd © 5 % gel-yel Flas A opielly uBuiA b
9. Slal gall, Briofl Fdl 2 adufail 3 % drdl aul uddi @lRd edl dedl 2ady 8. duil
M5U Al sAubil [Ggled 5181 MUl g2l AUl HlAAL R dal Vsl 5181 dil gold
AUL dall %ﬂ?{ 3 g wHl d siaRil ol UL de dal diy @il aul gL A4dl 918 dal Al
299N 8 d Y dael dddl AR Agel dlBumi ofl o dal aD&u*S sgasll 4518 oL Al
Yo AAANL UR ois2[RulAL HisH2A], Gl eettel >Rz S50 A Maal Ay e 2y 14 siea
flR-H1R oS viss oi-fl otul. FH vl Wil eRLS WA dH de 2 Ay, wdsiHL [olses etatimg
MRl @Al 9 dd (@Rl asl 9L 5 slaAlL v Ugilaudn e eladel (Fossil Fuels) au Hi2

sy 9 ?
e

4.3.2 i[5u32- (Oxidation)

uglt 4.5
_ wad UsML dH st
s SAAGIML 2192 3 mL Al @l dal 20 Gs (Water

Bath)l A4 ¢s10] o1y $3U.
B GlABME HiesAlSd URRIMH udiSiAed 5%  glagl AU et sl due ARl

D

31”‘31“ Gl AilRIA4 530 wste O, i Yol
U3 d AIAIAHL GHRAUHL 1 AR WIBUH uHSlAeHL

Woddl d ¥ W d ?

N C AN o~ . Nt L0 .2) ~ ~ .
a8, UHIRLHL GHRCUML 2 AR WeUH uRd-dldesdl 291 Bl esield sotlsulas ARG
e g Udl el ? A © —

uBainil @9 olvl ol 9l sieie

[SAIAA Guid Ad]l uEZAL O 3

([asun



sl KMnO, + Gwy
wal 1RRs K,CnO, + 6wy

CH5-CH,OH — CH;COOH

DY ~

218 BSBL 919 5 Seedls Ueldl vid YeldiMl ALEu% GHAL HIS HaH 1Y

[N

0, ¥ AUEAIAASAL S 9.

lesald dleBiyy uiide vadl RRs deliun gusiie suesidlard
~ ~ N ~ ~N NN NN NN . ~ AN
s[5 VIRSHE AAURATAA 52 9. vied § d A3Vl AHAHL AU GHR
8. ddl d iFA3AAsAl sean O,
4.3.3 aella ul3ul (Addition Reaction)

QARUH el Fsd Fal Gelusidl elolul sHgid eldgisioiul eldiio GRS
Adid elSsiolrt ol 8. Gelusl al usidl © 3 % U A USRALRL R %
ulBulA gel-ggel e2l 2000 I 9. 2L UBALAL Gualol A Jd daduld dadl
eldglor-llsel [Msa Gelusl Gualdal glal A 9. aduld da Ay 2d dioll Hrigd
siol guial A © R welly 2AR6(4l Agid slel gudl i B,

R R H H
N S [sa Geus . p_d_bor
,C=C H, [
R R R R

NS

di oy % €A O 5 ANSADML sl A B 5, aduld dd RaAads’ Sl
8. A= A wielles 201 A 3EARS €l B, % 21 HIR A5ALASIRS s8A1d
9. VLS AUAL HIZ AP SRS HAAAL dd ude sl SO,
4.3.4 (@R wl3ul (Substitution Reaction)
Adid SLOZsIA 2icid BrauliBaics i 8 24 el @il uBasil sy
M5 Sl 8. du o9di, yausiadl sl sisdsioldui sdlR+ Gazaidl uiu
vl Ul A 8. selRA s LIl A5 Sl UM [ARaun 53 8. dnl [ARauq
UEUL 5 8 SR0BL 5 25 USIR-AL URHIRL AUl URHIRAIAL AHE 2 22l & 8.
A A Gl auiaHl v w1l wds AluAd Fuier ay 9,

CH, + Cl, = CH;Cl + HCI (adustasil sieslui)

JES]

. Sl Sa-lds Rl uldr Al e silRa-ulEa & 7

~

2. lAYe A dd B dledor w2 Anonaal »iud 9. o dd sél
5ol W2 SASA A galdl Mgl Gualol adl Ayl ?

A5l

4.4 32dis HeTauRl siel AU @ SANA 213 SANSs iR
(Some Important Carbon Compounds — Ethanol and

Ethanoic Acid)

S slole AUl 2UURLL W2 Y 9, U3 el 2ud eiBis Ad

o
NN ~

LAUAL 6L AL o s3g — SA-ld A SAALSs AU,

Slel 2 A-l AR
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4.4.1 $A0A-U ORIANL (Properties of Ethanol)

SUASLAL Ul SA-ld Ul . (Se-ladl dd- duy Besd-lbig M2 sies 4.1+
Aeel dl) S-lad A Dd 2Uesldld sedd 9 A d M sy Y-l
ABd ves O, agul d AR glas glael, d sl Fdl 5 Bsar 28R, 55 Ry
Au s SURSUHL uelL GUARHL ddid 9. SAA dH WMRHL WelHl gl 8,
e el aldl Hioled Ade Al Bt 53 8. UM 534 HUAY MG 9, AU 9dl
A UHIPUL UUSURL 1Y B, Als g esisld (% WRels (absolute) Hieslsld s¢
)l eyl ddl ULl dlds 9. diell JUUHAL HeslEldr] Adr UBL A 1A -
AL A8 el A O,

gdnla-Hl ulsaiil (Reactions of Ethanol)

(i) ARux 18 wlBal —

uglt 4.6
2Na + 2CH,;CH,0H —> 2CH; CH,0Na® +H,
(ABaH SeLsAL99)
iesleladl ARUH Al ulBur s1fgld Gau~t 53 6,
dadle A w1 Uy ARAH SASADS 1A 9. 9L dH dle
gsdl vl 53 AL S e sUL vglal g A WBUL gL €18 o Gut
dd g vadis s2U oL 7 53689 7

=)

Ras gl Fesdd —
dadled (URys lesidla)ul oldnil
6L glRll 58 Fedl AURBAHAL il

dd Geotddl diy 3ol Ad AsiAadl ?

N

(i) @Rigd addsielid 2udl wBal ;- Sl dy Als AsyRs ARG WA
443 K dluMia 24 sdl Sa-ddAl Fefoilseidl uRenusd SR wa 9.

AN, AUl B
CHSfCHZOH W) CH2 = CH2 + HZO

NN

Als AesyRs iR Meollsasdl (dehydrating agent) o2l asid 5 % SA-lauizl
uel g2 52 8.

eSS D[Ad Hgrdl UR 3l A AU 52O ?

PR dY HPUHL SAldd A S2AUHL 2 AR d AWuARHL B {3l 53 Al © due ey
Adld=t (Central Nervous System) [R6i01 531 Al d=tl uRUA dladia-ll Glay, MiRis glanl, o,
AU (MR 8218 9 2t did olglall il a5 O, Alsd ASd Ao 69, Uig d- vl el
dadl 5 d-dl [QarRdidl 3o, AxA-[HAAR Ao dal AL dladadl DR Fd vausl Al 9.
da-igel [auld Fa-did i weusHl dael e 3o 4 a3 9. dgadl Ba-dld AHilR3a wHl
(e ol ma ©. e dgd-dl sl aesl A8 @aRd UEal a1 dl © Fall A 2idl
o Ad e (olsleS ) A 9, ¥ Ld S o124 sl Ay B, FAdle 2[RAAA ULl A udAR
8. gl Aalsd 28 Al us O, SAdld s Herad 2UENBLs glas 9. 2UlBls Gudldl W2 duR
Sl gRUAdL Adl Asdl M2 dxl Ba-dla Fal 33 ueld B sl 2ud 9. %2l d vl
Yoy, g, el desidlardl al-lel o 4 a5 d A 05 GHRA uesigldn oRL Al
ol A 8 d [Agd 2uesleld (Denatured Alcohol) séaldi tid €.

([asun



A ANNAAANANNANNNANA NN AN

9 BNARL AU HIESISIA

(gj 4L 918 yAUsIAA AAUMRS GloAHL Fadl M-l Al AaH uidsL WSl 215 O, Q4L
% W MM oidladl M2 GuaRl 8, ¥ uadel Awesidld (SaHdid) UL O, 3edls Bl
& | 2uediadl Gualol dRlau Gl a3 el »0d D 8 3 A Bld @B sads B 3 ¥ yadl
%:9 el (URAFA) WA sleld QRS 2 Wl Gt 53 9.

4.4.2 SANSs A0 dRaul ugf 4.7

(Properties of FEthanoic Acid)

~ ~ c ~ ~
$AALSs AR AHIY A VIRRSs 2R sSaumi 20d [deyaduR 24 AlABLs qasHl GudloL 530

9 Ao d sloflBalRs 2R d3 BorviLdl SURAL AL He »ilRs AR wA e wdfsdiRs
A0 8. SURRs R welMi oridd 5-8 % sldRia U5 Ry oiddl pH-l vl 52,
([Aan212) 58 © A4 drll =BUHL A&S (Preservative) 9 [Meun Uur sl gL oAl Al
a3 Guadlol it 8. g SAASs RS de-lbig 290 K o Ay 9 ?

9 2yl o Rrnoumi 4 suelieall d 4l wy 9. d- 9 WdABLs ¥ASs axa dsavll ustodl
S8 A U odRiud ARRs AR 8. g;lqdl Q;{@:%Ql{a{ Q7

s16MU05ALRLS SURASAL AR 20AvUAL $161 RS AL
s 2uildl Ad d-dll [@fre 2ARRsA gL adllsd wia

®. 1 viellor 2R Fal 3 HCI 3 % Aysiudl 2uiu-lsze Wba Faw
qR1adl suqell

NN N

Wi 9. d-el Glag sieliFalas iR Mol iR 0.

wylat : 4.8
2\ . NN QAN Gﬂ,&Q
§s sAAGlHL 1 mL dAld (WRys tlesield)
i | mL cadRud ARRS g 24 w8 uE al onvl
Ulg USRS RSAL ALl Sl GHRL N
R o oan o~ Bras-23+3
sl 41140 ealedl WHBl da el s
uia BilHe yHl w0 Gwisul €510 o1RH S w2
¢d dd 20-50 mL Wil 421ddl 6llsul 290 2
SEETERECIR
SANSs iR uzu ¢
() vizedlsae UL e HUd 2R 21 2uesiSiasdl uBndl o gl 4.11
8. da-dlSs 2R vidly 2R Gelusdl elrdlHl uRys esidld w22y [Auiv
e wBEul s e oAld ©.
2[4
CH;— COOH + CH;— CH,0H == CH;—C—-0-CH,—CH,+H,0
NN ~ :\ ~ i I i
(HaA1s 2A[A8) (HaAlA) 0]

(31222)
222 H{l8l A HAAdL veldl B, d-l GUUL dR elrllddl 2 e Bl
sdl veld dly a . AR SRS ¥ vesdl 9 a-dl wd uBu
Al 22 3Uid Ul el A selilFulds R ARUH syl
A 6. L uBAL Aelsel (Saponification) sédld 8 s1R8L 5 d Aoyl
oirldeil duAA . AL aiofl grciysd solizulis R ARAH Hadl
NEIERCRETEI

Slel 2 A-l AR 73



CH,CO0C,H, —NOH, ¢ H OH + CH,COONa

(i) 19 Al ulBuL @ visdley 2Rl HIss, SAAISS RS AUH SLOFSALSS

gal 612 A UlFul 53 e (URUH Sddle 2adl A Id sealdl
ARuM [U22) dal wel oiid ©.

NaOH + CH;COOH —> CH;COONa + H,0
SAASS 23 1012 2 SISQstetine WA 3ol A wBu 53 © ?
2L ARl HIZ AL, 8L 215 Ul s

ugl 4.9

usel 2, gl 2.5 Hi saledl wmidl bl alisanl s

s sl 25 WAL (spatula) ML ARUH sldiA2 dl 24 dul 2 mL He HAASs 2R GHR,
dd 9 wddls s oL 7

Bedladl Al ot otrildal il WRllHl UAR S dH 9 tadlst s oL 7

9 SASs AR 2 ARUH swotide a2l uBul Geoadl Al sian > sl as a3 & ?
AR swolided oied ARUH sldf-sielide dS 1 gkt sel sl

(iii) sloile 24 cldgmsioliae W uBal - A4S iU soilde i
eldsioliae Al wEul 530 &R, seld QuisASs A el oidid 9.
Gaurl Ydl &R ML Jd AR 2§22 sday O,

2CH;COOH + Na,CO; —> 2CH;COONa + H,0 + CO,
CH,COOH + NaHCO; —> CH,COONa + H,0 + CO,

LS

1. wdllBs 928 di 2uesield 2Aa slelllEas AR 3ol A [@Qelkd sa0 ?

~

2. AUEAAASAL 2ed 9 ?

=)

4.5 AY w1 YauAS (Soaps and Detergents)
uyln 4.10

ol suollHidl e3s4i 10 mL well dl.
oldul s Y dd (viedd) GUL A dd ‘A A B
UM UL
suroll Bl Aol glaRil el Zlul GHRL
gd ol sAAGIA BSAAIA UMY W AY el
9 df duA saladie o sal uedl dd % ol sau-ollai da
Na' 2 uRllHL A A A wsl 9L ?
LSl AHY HI2 oirl sAAOA vl YgiALRL AR AvL Y5l
W AAdlst 52U 9 ddd AR A0l A O 7 U AUAH

Do

5 suAolldl a9 ?

Na'| &c'l'l

g Y

2gld 4.12
Mday [uis

74 [asuq



2L ugR AsLSHL Aol A sald B, W2 owdl A (dirt) @cnd ddl €
£ 2l dH AR 9L Y, de Uil glen A s, el Aol 248, dioll udl 42uadl
stolll5u[as iRl AUH Haal NeBUH aR 9. Aol ia-ly 93 well gl
AL B, FUR slolrl Yuidl denl gled Al 9. M, Alopl 211y Bald a3 il
@Al ol 8 (usla 4.12), wul AL 25 9L dddl 2l ds 2AR 2wy
B4l 61l ds Sl B, d wRlHl Wl (SHeax )<l -l 52 9. 2un, Aol Bia
A wiellHi vl diaaldl Hes 53 69 i UL UL sUL HLSA ALl 531 asla
¢l (2sla 4.13).

9 dd A SLdIsieiHl ouaal ondl Maad] -1 €131 asal ?

D ® ® ®

BRI
Aoy Sl 28, B § Feil ol DL etol dRieHl B 8. s w210 (hydrophilic) ¥ uill w2
wRauRs Bul 53 8, w2 ol 941 sulaz1ell (hydrophobic) % eldgisield A8 UIRURS UL 52
9. 1y Ao, Ul Audl R WAl €l B R Al walawll Yol wellul g ad -l
A Aol Al B8 wiell-l ez A adgisielid Yl wel-dl el ds 8 d Ad we

ylldl Aull v olsaual.
-_ g0 B3 gglazioll 931
"‘-HM'
AL 218

g0 B3

=0 ) B tﬂomﬁwﬂ 931

N
i

wiRlll 2iex 2 2424l 2is (@l BL%R-ﬂ dlsanl €ld
% $LdgLs10iA atiat uieill o1z Av 8. 213, suldR10 yeodl
AU (31269 )ell el CUAHL 1Y €9 AR drdl A=l 931
SHUAL AUEL U €l 9. i AL BiAd s 8. Baa-
3UML AUloy ASLS 5L HIR AaH S B, FH3 ddl Ha BAa-
Seol wisBld A 9. 2 FRAd glavHl sléd a3 8 9
BULAA-2 U, AR AL AULSURIAL S1R8L A 248U Ll HI2 S 5oL
ddl Al 2uM, AUl MdBid 234l daqd sua-ll 9l
Asid B, Aol BA Hel wd usiasd usleiq s3I w9
WL % SR8 5 AL glasl YA (e FG) suud ©.

gl 413 usSsrdni 0o 2ur

Slel 2 A-l AR 75



gl 4.11

oel-o€l su-ollnl 10 mL (Hailed wiell (2l axates well) i1 10 mL
sl well (sad 2udl d=guud well) dl.

olHl Aol glaRil dlsl Sl BHRL.

oirl 50l 2ls UL AL HZ AAYds Sldl e Gt Al 12 Histisg
LS 5.

55 suAollul did driR sl HaL © ?

569 suAoML edl Fdl UAse a8 HA © ?

[Ras w2 A8 o Rl suaw s well Guact A G dL wwellHl
Bofun 5 sl@uu-l ddlw- steildeuese) sdiRids iouolla sz il
ddlR S3U

wyln 4.12

ol suoll @6 d edsui 10 mL sl wsll dl.
2UsHL AloAL gleRtl win Sl 2 ol andsl slari-l uid dul GHRL
ol sl SisuHIA A Yl gadl.
9 ol surtoflall glaid A WL Hd © 7
?

-~

56§ suollHl el el uqt ueld Geotd ©

~C

9 ¥ 2 sl avid s34 Ml vqMa sul 9 5 sl sl ol 28 ®
A ulldl a2 S dlan ugl S5 vgled ueld (M ) ML 8 B 7 g

NN

edl W2 Ad B 5 oy s34 wellii 28a Sl v Honium sl wa ulul
520, Fellal dHIR Al HPUHL AL GUAIDL 5L U3 B, ed Aol AUl 3
P uaasl ¢ 9 d-ll usSsdl (cleansing agents) 13 Gualol 53 1AM
Mgl dldl asid 9. yanast At Ad AesiHs iR ARAH &R 5 5el168
Al GlHIOS AL HR1AdL AHRAH &R D, ol diol €1dgisiolt gual 4ud
9. i A1l @R 94 s wRlMi ¢l 5(@uH 1A qoARIUM il
ALY gl A8Y odlddl AUl wH, d 5 wRllHl uRl AAIRE W B, ULHIY

Ad uaasil Gualolr 93y A susl dldldl uglal oirlddl W2 A 9,

LS|

o d¥ weuasl Guulol s asidl wst 9L 5 wwll s o 5 Al ?

dlsl susl dlal e [k uglavii-dl Gualdl 52 9. iy Ad wley GHal
ugdl elsl susl e U usld €9 5 wiadl (Paddle) uld ueld 9. sadl w4l ©
wadl Bgen difEior Helldui sl (vl el sald) (agitate) 52 9. Als
SUSL HOddl HI2 de audl-dl %3 Al e 4l 9 7
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a )

B osiolt A5 APl drdl B F dHIM AWl dHy ULl GuALEE Hiddl s dagiiAl Wikl
ueld 9.

B AQRAASAL A4y 522l dEHd eald B, d-l 518 sloi giRl HEL Avai Aol 3L
A 6.

B Aedles ol 2L 6L uRHIRAL 92 SAsgiAsl cuolleidlell w9 % el ol el MAAA oleldH
sEL W 52 9.

B sl il % A8 MY A drel Bl 5 Sldgla, EU%, AS, AUS2% A SARA A8
ASUALYS 0if A 8,

B Slolrt 2 5100 URHIREL a2 (& Htaal Bield Sl 2dl Adiorl wat 238 @ Fui 2L sl guiail
AL gutal, WY guidl Aadl dduHl Junl 8IS a3 o,

mosiobnsdl giuial ol asall audil 5180 Aol el gl Gemd © 3 Fui el
ol dos HRuddl sloid guail AE AHA Bualld wqe Bidd dd 8.

m Busla wydl Fal & Aiesidld, 280, B 2 siel5aes RS HAAdD 5160 Al
alal@s oul F-d Buialld wyea 2ueudl 9.

B oslolet e ddl Adlel UL stodEAL Hud Aldl WSl s B,

m SAld A SAAISs AR Al S0l AN B 5 Fusf wuuE ARl WAL 4G Hew B,

B oAl 2 vanasl uBal 2wl 8dl gaiqLell 2w gafasll aysil el U 2wHRd 9.

L a-dl yeeal ddl Aadl WAl (SHIH) AU D i HA gAY B, )

- D
1. e g 2uscld Yot C,H, O, dui

(a) 6 usAULwSs oY 9,

(b) 7 ueAUIxS oY O,

(c) 8 ALAUIYS oY
(d) 9 ueAAIxS ol O,

2. oy2eidl AR-5100 HAdd A B 3 gl Baella wye

(a) stolllZalas AR (b) U[ER8LSs
(c) [ (d) uesisla

b ~

3. v Al avid, A el di seRdl son 4 @il Gld, dl d-dl vt o 9 3
(a) vlaus Ayel 3wl el
(b) claderd Ayel se- ay «l.

(c) endwl ol .

k) o]
\ (d) codel AuBl ee wiHl @l . Y,
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4. CH;Cl wi o [uiaedl Gualal 530 Aaeddlys ofsll ugla wuondl.
5. Sdsgid Blg-Radl glRl.
(a) SAADSs RS
(b) H,S
(c) Wi~
) F,
6. uuiadl sl ed 9 7 Gelg@ Aldd Aundl
7. olills dde AAUBS AR HR AN 2 $AASs AR a3l Ad QSR sl ?

8. o2 Al wiellui GHRaME 21d AR FRlad [l 12 a9 7 9 Sl Fau ol
glasl gkl uRl BAds Fuier ud ?

9.  s16ld A dell AL GUALL {2 eudl cadRl dE Al S Wy 9 ?

10. s wellui ol Gualal s2ael adi slaed Ruler aendl.

NN

11, % dd [deHy UuR (dld 2dl o)l Aleid Asiil dl 9 3381 2AddlfEd g0l ?

)

12. edgl-lsae ved o ? dsdl 2Ueilis Gualbidl 9 © ?
13. 2ula siddisield Usl Sl doella wEa wa o ¢

14. Adid 24 g sldfisieidn [RaRd sal GualdME ddidl 215 518l esaudl.

15. Al AsSBa-l Balaf wxdl.

(D) 2uedly Hidd [Bedl Gualal 5304 2 usRHl dd ollvil 2dd AdeHIAL M oieldl.

(M= s oflsul 20 mL A8, de/swiasl ofly de/ dasd da/ABiad da dl dul 20 % ARUH
SL9ZSA0S 30 mL glaRl GHRL Bisiein az ot Al Yol AlsL AHY W2 gellddi-sdlddi 914
s Adl 5-10 g A ek (Mlg) GHRL (awid oy Ad galdld da 6§ s3U.

AL dH AHSTS HSRHL Sl AL SL drll ol ol uddl diL dui d w63l asl oL
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| 2 g

Q

b W usea S

P il 2uadl asils2o
B8 (Periodic Classification of Elements)

e IX UL sl ol ol 5 sl 2iwsl aegail dl, Al i FHael

~

3U QYR O 2 DL dral s % USIRAL WU HAUA 9. 9 d¥ Bl 9L 5 Ay
(Bt el sedl dradl anelldl aul & 7 glami 118 dredl tusi Hie welldl 8. i
dMIH drl gei-ogel ol Mud 9. 2 118 Ul Wi 94 geadl Ad w9,
P-4 ogei-oel dreldl 2 Adl oS dH-dx dstiFSIL L dreli-dl el (a8
ag A ag HRAL 52 53 Al dredledl 240 el alRad slsadl el Hesd
all. A8l dx-il sl SIS eld (pattern) 2lHdld A3 54 5 il AR vuee]
HEL AvaAl drellsdl dail q0diel sean 530 s,

5.1 2aaRadd aal¥d 529 - drdli as{lsaei
wilMs Ul (Making Order Out of Chaos -
Early Attempts at the Classification of
Elements)

gl ollvil otui 9l 3 gel-oel deg il Al AWl AL ALRIEHIrAL
2R Qs 530 asid B, wed URRARPIHL uBL 2R Seadls sl
U2 2UHIRA el BeldWIl Bl HIL 6. BHS g5lHL Ao s Wl

B4 % %YV AVIAUML UG 69 AR (G5 HsAULE 274 %YL YR AMALHL

AU €9, AGLHL UL AAlgalAl Ao SUSL Hlalel ALopLe AAL AL wuslA 51
2 B, 2 % Ad AsUMSH U drelld ddel dLRiHiAL 2l asilsd

N

Syl 531 3 dHd A dHL (A4

520l HIZ B YUl s34l 2 AR aRad sfs ollsasil Hadl,  gssHl Qeuldd ada 2As sl wd &

¥ S vorudl your ddld 9. Y d

worrtl Y4l el oAl uddl gd 3
Hltl il AHUIGAL AU ASAAML UL AR 6UE FH dvell A Al syeyqear Yauddl <97 2aaslasu-1ui

drellel A58 M2l AU Yol wReuy @34 oeldi dweld

ol [Bd) e st afi o1 A ay, asilsael Bl uuedl oL oy, ¥8 el 7 ewara ¢l 5 dral
nelldi Sai udg Auu qollsew A

5.1.1 3zl Al (Dobereiner's Triads) e 3] Ad s2au d 2iolg 58 Yy
1 dq.
1817 L aHi o4 u1uRfasil odiq desdidl Je342 (Johann
Wolfgang Débereiner) Aist 14+l 4R1ddl drelld %2l dllsddiel wdid sul. dHgl

A8 drell Hlddl Sedis el vl eldiedl, defl d4el d gl Brydl sell. el

galef 5, Byl ot el dHel uRHedld g0l Addl sHUL ollsacidl vid R



5125 5.2
ezl Brydlai
Li Ca
Na Sr Br
K Ba 1

80

HHL WAl drad uRHIedld g0 2 6L drellril uRHIedld eNHl @oLoL URRUA F2Y
Ay 6,

BelgRul dly (AR (Li), A4 (Na) 29 Wieliay (K) sadl Byl gl

~

il URHIRAlY €01 53 : 6.9, 23.0 21 39.0 ©. Li 24 Keil uHcly en«l 43219
9 6 7 Narll usiedla en a8 d-dl qa-l 5dl Ad 30 asls ?

)

12 (125 5.1) 28 drdidl S2dls YAl AUA O, 2L dreld uHIRld g0l

-~

Al sHUL GuRel 1A ds ollsddHl el B, 9 d¥ Al Asl 5 L ol U]

=)

s Qoierel Byl oidid & ?

sres 5.1
g2 A | uHiedle [ %8 B | unedly % C uHIRAY
drl £n drd en daw £n
N 14.0 Ca 40.1 Cl 35.5
P 31.0 Sr 87.6 Br 79.9
As 74.9 Ba 137.3 1 126.9

dd elHl wsAl 5 A4S B dal C oAl Biyll oidid 9. ok d AHA
ARllal drellii Mot 212l % Brylail sl asal edl (stes 5.2). dedl Brydlui aslyd
sl 2L ugld As A 2wl

It 4esdlol o1 (1780-1849)
it 4esdlol oA wrlldl Ryeaoiml iudly [@sieHl
eI $UL 2 A Wl RUGOHL _AUABLARAAL 2R 5L

M3 d el (Jena) [[Aenddml R0URANRA 244 N4y
[stiriel WzAR ol ol oA o AmaAn W@lReAuq Gelus

a3 Hadis 53 dal dwidl 0adl addl Byl e 530,
Pl drdlidl Hidd siresedl s 2l

5.1.2 -ii\C-\l*S'fl w2l [Run (Newlands’ Law of Octaves)

QAL WA 6120 AR el ARIHHIAL Al uHedld e Wid
2d6i8 2a1udl W12 WitEd sul. 1866 Hi i31% datilFs oélrt ~4d=3 (John Newlands)
AL drelll uRMIRdld sl Addl sHHL Olseul. dHSl ALl vileoL uMwdld e
BR1ddl drd (e1dgore)al a3 530 dal 564U dr dlRdM uR dA yel s, duel
A 3 UAS HUSHL drdril LRIMY YA el ARIEHA Hadl »d B, d ol d-l
datril 2A0ld-l A A8 530 2 Al % A8l A wresl Rigid’ sedl. d Ydwsel
w2l un dadls onelldl 8. Ydwiedl 2esul [RUY 2 ABUHAL oLl 1ML
gl AU, [ARUy wedl 214, dra 8. 21 o Fd AR[@UH 244 HoA U iso{lons

UL U B, Ydrirdl RS HOL @AIUAL Bs ML SRS 5.3 Hi 2ld 9,

([asun



528 5.3 Yd$d x2S

aiollartl 342 : [ < - - N 4 b
) (8) () () (s1) (@) | () (2)

H Li Be B C N (0)

F Na Mg Al Si P S

Cl K Ca Cr Ti Mn Fe

Co Al Ni Cu Zn Y In As Se

Br Rb Sr Ce Al La Zr - =

o~ ' .
=S 9l 2ol Y2l uRRa o1 ?

= | auRdld Aolld weuelHi AolldAl Ald Y2 Gl O — AL, 0L W, U, 8, L uBasul disl i yRikL
] o wsd GudlaL 5 8, — A, 3 B, s, A, Al oyRel Miusy, yel 2 2148 ue 2igft [Qasel
T wan R2d B w3l Gudlal 530 A wollasiz 2olladl R 2 B, A e B 3 R aizar
59 kg;tztct[?id SAA B, UAS sHL Y UAH Y Al U 9 dul d uedlHl ulsa-dl uam Y2 $iu @.J

m i Y B 5 wesel Rigld din Sleum 4l o ad widl gdl sR2L 3 Sleun
usdl s LS el OLRIMY Ul drad HAdL vddl e,

B YAl seudl 53 5 gERAUL HIL 56 drdl 819 8 i clfaHl SIS A d
9l LS, U AR olle Hes AAdl drel EAl Bl Rl sl Rigidu
olasiUdlL -l

B UldlAl SesMi drellad olf Gl HIZ Yt 6 dredld s AUl (slot) vl
gldl Ui, S2dls AN drelld uRlL s gAML AvAL Y d¥ ses 5.3 al
GelgRl Al AsL SL 7 A UL 5 slonee A [Fsa s o gAML 9 vie
25 A % AR, $ARA 2 GlAr A8 AAHT AvIAUL HLAL B FUAL OLRIMUL
2l dredl Sl el 9. wUd 5 % siolee A [Fsa 08 RHHIL AHIAdL 819

8 drl 2 dradlel g2 AnAHL e .
I, il desil Rigid Ul sasi drll M2 o dlou il

JES)

oo ol Brydl sl 2eesel Al Ul odl MA © 7 uvuel s3l

=)

~

nel 518

Par=d
[t

2. QiR a5l waleil o © 7

S

3. ydeiril sl Rigldsll quleil 9 © ?
5.2 viualRaduidl alad s2q-A3dlsd 2uad stes (Making
Order Out of Chaos - Mendelee'v's Periodic Table)

Ydeiril sl Rigid 24l5d 2ul olle uel s AsMEL el sl
dudl wnedld en wle-AL dolt-ll olid (pattern) Ml Alg A,

ardle 2uadl asllsaa 81
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vl aollsaeiel yud S AU el Bl Sadifau Aldlsa
(Dmitri Ivanovich Mendele’ev) s10l %14 8. drelldl lddsitesdl wiilds [Qsiumi
A dWdLelt o 6L, 5 FUE dredlrl dHHL HOd aRiaHl, uRHedly e 2in AuURs

AUAMATHL ALUALAL HUHID MsAdHL LAl Sl

Addletl o= 8 sy, 18341l Lau-L sl

ASBRUAL 2oliRsHl ddl edl. du-l wals [

~

edl Aededls Wil Hidldl W siRel [Qalaanaami

Y N\

yao Hadl asdl dididl EA dHel Yididl Hidid

AU sl @va, “dellal 4d Gelgral 2l AU,

Qe wwonc, dldidi oisl sl wA wBdl Gudlol i

s34 Wi 08 gEl-El wouplal A sal. dell wadl edl 3 Rsud-dl Heel,
(201 4R Ui UM 2t 2aciell HalAaA, AR ARG 2 odlq g2 53 ws

0.7 dudl glal A drdldl dlsanild Addls adsies s8 9. vqiddsiees

RAUBLARAUL w5 % Bl [HUH A6id 2dl 5, el Addl draidl i wlBl
Hul.

o1y Aeiefld dldidl st a32tid 530 AR 63 deil welldl edi. dHSl drdiril
uRMIRAld 80 i ddel olilds duy AAAMBLS AL d22AAL AoiHL UL AAARLS
ol azd Aels drlioil 2Ai5u%A A GUSSost AA oiridl Alogell U A
3l s dusl iEAwA A G ude sl 31 5 d 2aBu © da We
ML el A1 AUl ol B, dredl gl elddl €l9408 2 AHLSRASSAL AotiAl
el ao(lsel WizdL oedd ol Usldl s oy dly AUl L AR
olle dM8L 63 514 cfldl 2 UAS 518 UR S5 el LRIMUL QLU dHBL AHIA dLRIHHL
aR1adl drdld Aol sl 2 d st ur eisell @dudla glaie uR suid @ouel.
Aul vadisd s 3 Hiel eudtdl dredid viadsitesii 2 3ol oy ¢ dal Wldis
uHIRAlY e0HL Al sHHL el AUeALS UL gl d URL el SN U
5l olilas A AR d@HHl Yladl gei-gel dwdl s Flad [iw ug)
532l 2Ud 9 A 2R A3 2idd Fud el % eald ® 3 ‘drlel dLRiMul
astl uwedly gundl Hidd-lu @Ay 8

el Hiadsiresul Glow et 5 ¥ AHS’ dal Al $AA 3 P Bad’

¢ 69 dell HHIA YAd 9 (ses 5.4).
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sty 5.4 Uddls vadsies

2{'-'-‘:@, | o m ' v VI v Vi
WSS RO RO R,O, RO, R0, RO, R0, RO,
Qsg8s  RH RH, RH, RH, RH, RH, RH

s2@ad A B A B A BA B A B A B A B iR ael

!

1 H
1.008
2 Li Be B C N (0] F
6.939 9.012 10.81 12.011 14.007 15.999 18.998
2 Na Mg Al Si P s cl
22.99 24.31 29.98 28.09 30.974 32.06 35.453
g M K Ca Sc T v Cr Mn Fe Co NI
el : 30,102 40.08 44.96 47.90 50.94 50.20 54.94 55.85 58.93 58.71
ERID) Cu Zn Ga Ge As Se Br
29 : 63.54 65.37 69.72 72.59 74.92 78.96 79,909
5 4" Rb Sr Y Zr Nb Mo Te Ru Rh Pd
0l : 85.47 87.62 88.91 91.22 92.91 95.94 99 101.07 102.91 106.4
[edla Ag Ccd In Sn Sb Te I
Jel: 10787 11240 11482 11869 12175  127.60 126,90
g WaH  Cs Ba La Hf Ta w 0s It Pt
o)l : 13200 137.34 13881 17849 18095  183.85 190.2 192.2 195.09
ERID) Au Hg T Pb Bi
é\l'?.n . 196.97 200.58 204.37 207.19 208.98

Adells] wiadsines 1872 Hi w4 MRS (Journal)Hi Usilid 22 ed. Al GU HisALHs dal SLdgde-L

oAl 2IAW 282 R’ AYSHL 515 UL e ealld 8. Yot @uidiel g6t U il 21Ul Gelsd dly siein-l
slogl8s, CHy A RH, dils dal dil lisads CO, L RO, dils aviami »udd o.

5.2.1  A=3ddlsi 2uadsiresHdl Gualtya

(Achievements of Mendeleev's Periodic Table)

Hiddsies ddlsadl duid Sedls dl eludl ol 5 ol 2ldl Ay, unedly sn
UL dra dlsl ol uHRlY el HR1ddL drd sl uddl Hsd usl. 53 Gla2l
52A1ME 2Uddl 5 el AL ARl BRLAdD deell s ollsdl asial. Gelsrl ald
stesl slotlee (Rl e 58.9) [Fse (unedly en 58.7) sl uddl evly,
525 5.4 S 9 dd dl 2 g [Aidddl ikl asl ?

Qii, Adells Uididl viadsiresil Seals 2 viel il ugl. vl
A HulelAdl 3udi odldl oied A3elld AlRdiyds S8 Al drediqil ARl
2UUEL 53 %-d AHA WHAL L el H3ells due UsWL d % AL d-iell udal

lddl dredl UMM Asd A0 st (3s) ydal @oudld sy Gerswl aly, sl

e 3(un, Slauy i i [Fas-AL AREHL 53 AS-6HR1A, M-y

ardle 2uadl asllsaa 83



84

A S-S FAl % gdl. qdells gl 2woudl AU Hsl- AQFHUA dal
ugdlal altidd AA Sst-vieyBilHand e dada dfauddl ol 1A
(sves 5.5)H0 salda ©.

5025 5.5 As-GiyfRun dul AlausHL ol

NIERE s-vieMRun SIEDH

wRuRdly en 68 69.7
SAE ] Yo E,0; Ga, 0,
sG] YA ECl, GaCl,

4 Adellsll piadsiresdl Audl dar GualBididl w60 YR1dl YL uid 9. d-iel
By Hlellsl 2larnReixdl AR As0dl 21 sdl 5, _uURARA1AA du-l
Hiddsiesdl dinl 2dlsR % A4 Ul Uid d vdld 5 %L U d HREL IR &dl
dril A AR Hiul, RS iyl Fal 5 [R[auy (He), Faid (Ne) 245 241901l
(Ar) UG UBL s AGHl GUAL aAdl edl. 1 il w wel Wil us
S22 3 d (%4 Sl 24 ALl di-] uHieL ag) 21 9. A3dlsl 2iadsies-l
s (ANl 2L uBL 9 5 a1l 2L AL i A AR UGl el (dal)
ollsarl A vidd USALRL AR del Addl AHSHL ACAHL Ll
522 A3ellswu asllsaeidl nalgil

(Limitations of Mendeleev's Classification)

SO AL SAs2leld UL 2Lese]
gl Hadl 2id 8. vlesdl digisl
Hiss SlOglt Ul Selose, il - HCI NaCl
ACS A A5 A Yol HRAAdL A1l H,0 Na,O
orlld 8 3 % 2] Gelevmi sallddl O,

ol ds edlon-l HIss SLdl%-
ugL [guRHecld 18] 243U 2AfRctcd B 8 AU d il 2 AL AL Al S

ASHAYS AL G-ld €9,

H,S Na,S

ugln 5.1

Sldglgsil vlesdl wgall A Sl uRAR Al AHAdA Adl d-
Adellsdl iddsiesii Aoy e U YL
SO UL AHS A 2UAdUL A A ?

AU55AURL lAd SISl sl MBid e 20l a5 AR, i AdlsHl
pldsesl war Haulel edl. d dldidl 2iad SesHl sl G0y i 2yl
o ASAL

Adells dridl tadl aoilsel 2wl olie dioll qua vl qHRAURSL AL
adl Ul e 53, S ULl draddl MRS AAABRS oREHl A €1y
8 U del uRdly e el Sl 9.
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ugln 5.2
sARAAL ARAUASL CL-35 2l Cl-37 2U-Hl @l
dudl unedly en gel-gel Sl 9 di diid AAoL-ADL gAUL Holl !
AL AL AUARS 2RAHL AHA Sleldl dH dML Bs % 2 uR Amall ?

UM 68 drelledl AHAMSL Aellswl viad FHum W2 25 ugsiz edl. ol
AHAL 3 Rl el 5, 25 dragl ol dr ds 2100 addl uMedly en [Rulfd
3ul Afdl A gdl el o d AL @l Hese A Y 8 5 6L dral 422l sedl
dedl ol wsd 9. [@Ad 3U U U8l IR dwdidl @R 30 Ylal AR,

Y-l

I Adlswtl iadsresdl Guaol 3 Al dredidl sl Yolisd 2l @oudl :
K, C, Al, Si, Ba

2. oUfauy R iR Yol sui-sul del (@ e A 9 gl i Hiells uldisl
Hiddsiresi vidl a1 9l od ? (A A 6l)

3. Adlld didisd 2iadsites dulR sdAL W2 sul MIUES (criteria) Bl dlal ?

4. dHIRL Hd Yool FS5Y Al ol HI2 A0l AHSHL AvicUUl el ?

5.3 wcualraduidl caalad sqg—2w4[s  2wladsives
(Making Order Out of Chaos — The Modern Periodic Table)
191341 &+l {AA (Henry Moseley) el 3, «{13 aglel UHISL drael uauiedly
gl qetiml del uasedla-sHis (Z A3d gl salad 9.) ay HRed dLRiHy
9. d 4R Adclsdl dddsiesil oledld sAMHD AL A uHIRdlU-5HisA
IHMS adsiesl 2R 23U 1L51RAMEL Al dy HEFS idd Fada 1
wHsl 2% 53 wsly
‘Arelletl oMUl dudl uRHRdld-suisdl dad-ld @Ay 9.
1l U8 Ule 53 5 URHIRALU-$HLS UURLA URHIAL Srwul 28al Wi2ix-]
AvAL U 9 e A5 gl ol drd dg Wl AL AVAAUL s BsHAL AR ALY
6. drellril duel uHEdld-sHisAL Asdl sHHL dMlsarll 2Rl 2HMs suddsies

Al 0aviidl ao(ls0 das 1Rl wd 8 (515 5.6). SR drelld UMl U-5M 5L
Al sHUL Msell AsAL QAU drellrl dEHiAL 2oudl 4y Alsaidyds as sl

ugln 5.3
S 2iadsiesHl Fsa 1A Sloeeni el 3dl Ad MBd sami 2ul © 7
2GS 2AdsesHl gei-gel drlldl AHRAUFSIAL 22 3dl Ad FBud 24l 2l § 7
g 1.5 usedla-suis R1lddl drad eigiet s [laudHdl azd uvd wsy © 7

AMIRL Hd Yool 2HMS adsesHl Sidisa sul Avd AsA ?

ardle 2uadl asllsaa



{5z i) betd) {5z irsg) f15g) igred ey irveh o) gz L, [ 0T
HRIERD HRBl RRbjRt hRkE hRRRIR-GNe RRLNER)E hkBh HRY RREe RELZBA Hkjkek WRLRR HRLERG RRl
T |oN |PN | wi |59 | 1O | ¥d | w wy | od [ dy [ N | 8 | Ul
€01 | 2Ol | 10T | 0Ol | 66 | 86 | L6 | 96 6 | v6 | € | T6 16 06 | RO ks
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6.4 48 (Transportation)

6.4.1 HADHL agA (Transportation In Human Beings)
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N
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[oaiofldl wuield A wHeL o © 7
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UL anAlsis 2R Yu—&EU (Our Pump-The Heart)
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HIrd-EEUl

uil3d ¢
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lEASAYSD ABA 1604 ULSALS Y5
Al A Madl Hesladl W ked Sedis
vl [Aoulrd €l B, siold QIS YSA
UBRA 5100 IS8l Yo 5L HI2 S5
A wUUL A B AL FoAIA] AUSAYAY 5
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S50 2Fuo% AL AR wdal
(Oxygen Enters the Blood In The Lungs)
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I[FA%BAYSD A ARG A BB ad
eslddl M2 dleelds 9. L adurl wd
i[FugeAl G2 (dY) 51428 Yasl YL w8, uall
2 Al FH wellil 3 F20 ay Glest-l 3Ryl
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Midz G-l »3Ruld €l 8. dai wellail 3 F»id
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gﬁl%lb{ (Blood Pressure)
ERafEA{lolAl €lald U IER ¥ eolal (61a) @l © dd y[E eousl s€ O, 2 solldl RAAH]
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e 1202l Gux SOU8L
= 802l 12
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S 1R+l il gl L 80
9 MRl 8 X ‘
T viy qu-l
'8, f tfm oy
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il 382 UalsHl ulaRlasdl adl a9, Fell w3sl 518l walrdl Aeldnl a8 9 i 2AidRs YARAL
ad A5 .
alas g[ElQCll[Q'ﬂ%il (The Tubes - Blood Vessels)

el d ARl © % AR eeyuil a2l [Aldn 0 Yl 4 @y 9.
aasilel glald andl 2 Ralirauus i © s 5 AR eeuuial Glul eouial lsdl
9. R [alas vioinidl AR 2ot 53 Ul eeuml dld O, dHl adl glasdl
o3Ruld didl Al 51200 3 Bul vald eouel dld B, dguid dui YERA s o
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ALSSRUL gIRL AV 5 onuagil (Maintenance by Platelets)

L ARSI dAHL A suls dlsy A dl 7 20 RAl v (AR s U 2Ll
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Thrombocytes) AR sl dls &l 8. % AyRl ATRHL URAA 53 8 2 Yuz-

N )

Aladl 22l v Bl guide sTAA Al (AR Ml 1448 9,

alast (Lymph)
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6.4.2 aulaiul agq (Transportation in Plants)
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(Transport of Food and other substances)
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6.5 Gyt (Excretion)
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6.5.1 WU Bz (Excretion in Human Beings)
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2{2El1 (Organ donation)
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8.2.6 0{(1%'9\15-['\11-{(['2[ (Spore Formation)
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8.3 (420l we (Sexual Reproduction)
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9 (Aol -l Zecls Hulenll © ? @+l 22l uud ouB s3I ol .
8.3.1 2u W2 [&d0 -l Aajugla ?
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Aolset oA %33 O, FHE Bl e © 5 DNA wlshill dsfs 2dysl Ad qad
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A 2igs 5 oflais UMl ugia 8. (¥ wolasl s¢ 9.)

selet wedl, YOUAUHL ieLs (Ao 2l ) el 28l oL (A5
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8.3.3 HiaHl [l uxr (Sexual Reproduction in Human Beings)
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ol AlsAalHl 25 o AHL Al s Flad GHRul ad Al sedls alsdainl
21 URAdA Al GuHi dxos puell ad 8. w13 Ml Held He Al ol o
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QAR ML [AsAA W 50l HI2 ATTRAL ALl 21 dRs SlRAML 2Ad 9. 2L AR,
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Reproductive System)

Wil UHASINL udl s Fulel

(Female

U2l 3l Ad w52 O ?

As1AU
-

RIED]
yiRe2 Al

(FIES]
Houl

guaLsiavl

Aigld 8.10 42 Hidd (YN )f UFAdA

Al vtaql
saluq Alas

SR

SIIED)

Al

AR

2igld 8.11 Higl Hia (44])7 Uotid=

137



138
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9. adlel 29l 8 [eay yHl wd .
8.3.3 (d) WlAs ey (Reproductive Health)
UL A AUl dx AR uRUsAAL 25 s[5 BUL D A d 2al qHA A D Ul
WARs gls v adl $u 8. 2, 2145 e Y4l 2ddl AR uRusddi-l e 2Adl
Al 3 AR waAdl 4 UL adl oeHR 4oy 4§ ol 9. d usl wuud

-~

2 ey 3l Ad a4 ablal ¢lat 3 alR duy Holw ¢d L Wu wdlelRl W2

oy, 4y 69 7 2L Hgld A UUBL oHL U SIS A SIS WsiRd eolel 8. ol s

5 ootuel Bl dReedl 2uull Sdlal 5 A 92e9dl Eldul uRL 2x4s uglHl el
(Qsu-t

)



Adl Hi2 eollll gl 520t drsel @ s AdiAlault Hied gouRl Sl as. dl adll,
A1 AL gl UL A Adl gdl Hied eolldl gl 2l uRRAL SIS ual
(el Adl vor % L €l B,

Ay AR 5 Al 2aed U U] AR [Quaul wel »uusl [@Rd
AEH. 2UUEL HIRBL TXHL A0 53 Ul ¢l & 25 afsanigl ofla ealsaxl vl
AAWL 5 age s el 4 ws o, wndly wHemHl woue wRRs el 2enlud
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dlaitiRelL Asal Hizsil 25 Jdidl 2l 2ddl 9. 2L oA GUARL A5 UsIRAL
€l 9. s Ad 5 ugld wBls a8l 9. Ful Lssiun igsin Hl uginal eai
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(Light-Reflection and
Refraction)
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Segiall uAR U9 adl eldlin
AL (BRAML el o Srg uRel
sl ad ¢l ddl cun 2l
d gl 103 (a) 2 (b)ul
guldd 9.

el
el
el
~.

()

2sld 10.3
ERIE]



(i) ldollon AL Hou Segnizl
uAlR ad ustad (el yal

o [8a1l0 24041 HoU Feg 42 Ul

52 €l dq Brel uRlad ueag o

olle 3ud vad UHidR R

~

wRtaldd a9, % sl 10.4 (a)

N . [ S (a)
2 (byul sauldd 9.
2sld 104
(iii) 2idotlol 20Ul Asdld~auiel
YR A Al elfsollon i

asclsmseil [Raul ol s ustad

(b

S
.
~.
~
~
~.
~
~.
~,

(320l 341 u2el valdd« wHl d o~ *

% U2 U UL 52 8. % igld 10.5 \‘\
(a) L (b)Hi ealda ©. usla

(R0l d % uu U Hedl W2 Ul @

53 89 5120 3 UUldZReL 2141l gl 10.5
wldds awdld deizl uld

QY 69,

(iv) 2Rl o e ad Mladsa
oidlddl [Bouml (6t P (AR
Ha) U 2uld ad Brel vidolin
w3240 [pusld 10.6 (a)] udl
Puslt 10.6 (b)] el udd-

()

wHdl d o [AlEdsie oidiadl
[Raumi uldd- Wi 9. Hiuldlbig

([Big, P) Wil Hva gl Al AHIA

S8 oitlddl il dal wRialdd (@
(3200, uAdd--Al MMl wen 23 10.6
529,

Yle AviL 5 GURAAL ot o BRUMIHL uladedl Fadle e 1 9. suid—
(g, el stuiaBel 2idl Ad uddd Wi 9 3 %l uldde sleid Hed Hiuid—
SIIAL Hed F2¢, A
(a) 2idonon 2430 a3 wlaliordl -1 (Image Formation by Concave Mirror)
sl 10,741 L gei—yel 22 W2 vidolin 2 a3 wlabiesdl -
Brousld gl ealdd .

USLA-YRAAd 2R asleidr
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i ¥idR N
© ®
2igld 10.7 Yiadna 20 a3 adl wldliei-l Beusld

ugln 10.4

sres 10.140 ealdd axddl eds Ral =2 2429 Brusl €13l
ulalBiotd] 22 1551 52l W2 di 210061 [Aewolmi agida 51 vl ol (Breil
a4 Asl 9.

ARl BReuglsiid 2usla 10,740 salda Beuslil e wvidl,

£35 [RAUQHL oiddl wlalbioidl Wiz, @t dal A WRWLL omldl.
dHIRl URBUHIA 50 23U (format)Hi siesyi ealdl.

AN AL GUALDL (Uses of concave mirrors)

2icollor AL Gualol M Jld 2iad, wdaide daul dleHi-l & dlde (head

lights)ui ustail alsasuol Axid (B qaddl W2 saml »ud 9. agl ar

dusl Guyldl elél s2al-l 213041 (Shaving mirrors) dls At i wlalbie il

W2 sl A B, eldel d5230 il 2L Gualol e€iinl el Wig wlalbio

Aal 2 52 9. AR ol Ausiad 3(=d sal 12 Hiel dolion AL

GUYdL sAML 2 9.

(b) oot w2 a3 wlalsiorl - (Image formation by a Convex Mirror)
2B 2L AU A3 ALl U[ABI6LAL 240614 541, ¢d 20U ei[@10 2]l
a3l 22l wlalier (@l xeua sl

([asun



wyld 10.5

s oifalin AL Al A s slaul usdl

oflt ¢ladl s Wl d-ll 28l Gu-l dg 8 dat Al usdl
w2l UlRad wlalior il wlalior ad © 5 Qag 7 d «ud © 3
g ?

UlRdd {R-HR xRl g2 4 il o wlalbior i i © 5 Wi !
2 gl aslyds yaialdd s %eudl 5 ol dda 2Rkuel w2
das gl A © AR dd Wlbel Hou Sudl dAws 2d 8 5 g2 AU © 7

6[Boll AIRAL gIRL AL UABIoIAL eI 52l W12 HUUEL dgrl 6L 22l
Al @9l UaH R drg 2idd HdR i AR da ofle Rl drg 2kl
AssA 2dd G Al 21 o RaliMl sfoln UL 43 2di wlaBiolsl

Beusla 258 2usld 10.8 (a) dal 10.8(b)4i ealdd 8. uRauMle dlnd agiq
sies 10.241 2ue 9,

A 4

(@) (b)
2isld 10.8 wldola ¢ a3 2aal uldliodl

s12s 10.2 ¢ otfdollor 2L gl 22l WlABIGHL Uslz, Al i wler uRHe

WR B e WRBgubwn | uRBed s

rid 2id Wy Seg F ur Rl vl o Al (Bead el 2 At
ule9ut

Heid 2id2 dal kUl weoa Al seual 2 A

AUl 44 (P) P 2 Fdl a2

Q22 AH, il

U Yl dd AHdd 22U, 2iddlia AL dar efedlln AL 9l otedi
wlBieledl seni sdl, 21 gl sl 23000 515 3l argrd 2vf ulalbiol 2 ?
el ! 25 U9l glkl d A,

ugln 10.6

~

A 2L 51T g2 Wl arg B SS g2 WA ga- wlalberd
wadls 52U
9 - A8l (Full length) WlBior Aal Ha & ?
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%el—%El ASBAL AHdd TR Gualol 53 21wl YARlddA S3U.
9 i TRAL drqd Ayel ulalbior S ast oL ?

Hdolion AL @S 4L UG [Rief Uil 520 9 4L 10 A Ayel wlalbio
gald & ?

8 15 ool IR A Udt 530 il o duA AsAAL MO B 7 Al
NAdlsl SR80 Al AHAAL.

dil 2s Al elldolln UL 1S Gl SMia/gad Aysl ulabior AS sl
L. AL [Bealdl is glaled U Al o i 2ATAL AVA 9. % dH AL [Beettd]
Hasld w2l dl glaid U Avidl L AAAL Heedl 515 e+l Gl SuRdMse1A
laleil Udct 5%, H56IRLA UM 3 ldl HIZ dHIZ gldle A1e-l 24003l (terrace)
U Yoy, @l Glowl dd, usal.
wf@oln il GuUloll (Uses of convex mirrors)

6U[3ollor TNl GUlal AL T Ale-iMl U0l 2941 Adl HiHl Rl
(wing) dl5 scHi 20d 9. il AU Al ALHS U AdLLAHL i €9,
Ful g16a2 d-ll [ deil-l uesn 2iadi 21Esq S a5 9, P2l d A8 Ad didid
aled Aclel a3, of@alln A el WS Ube AL 2Ud B 5181 5 AL
gL Mol Ullblotl SRl Airl w3 Al Sl 9. Ale—08 du-l e[Rasl u [ua
HOL €9 5181 5 Al olelRAl ds Aslsl Sld O, ddl Audd AL 2eumeH
otfgatln w2 e d-dl weadl oy HAl BdR suldl 93 8.

SIS

Rl

dolin I o S vl s,

s Ul AL asdiBidl 20 em 8. d-dl swmdend sedl ¢al ?

Sl AL AU UL B A A dal @Al wlkbier 2.

U el U9t 224 gl Higrl 1Rl ail@olin wTkun B wie st el ?
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10.2.3 d0ola 21301 a3 AdL YAAAA W2 Asu—uglad
(Sign Convention for Reflection by Spherical Mirrors)
ollefly AL A3 Adi Uil ulade-dl 221 qud usl s Flud Asi—uglis
wied s309), FA Adl sidfu wugli 58 8. 2 uglani w1 Yo (P) AL GawlBig
dls dai 2ud 8. AL Yo e ddugladl Xta (XX) ds dal
2d 9, 2L Asuvil 1A MLl © —
() g Saal Al g0l ol vl 20d B, el 2 B AU 5 drg, Ul
2ladl ustal AL U el ologell 2uld w1 9.
(i) o4l o Sl AL Yol Hou e AHIAR HUABD 2Ud 9.
(i) Glowlorg, (e )ell el ouoy (+X [Rouni) Wit oal o il 4ot i Glarileigl
dofl ol (=X [RauMl) MU o4l o 2idL 8L AL 2d 9.
(iv) u e doazl Gursll drs (+Y [Rauml) Hua vidR (GlRusS) A ddml 2ud 6.
(v) W e dozl Al ds (- RwMi) Wb vid (GRS) e ddiHl »ud 6,

([asun



Guz agldd «dl sidfu Asiugld dHiRL Aesl W2 2usla 10,940 saldd 8.
AR Yol Haddl duy d- AeilBd evidl (numerical problems) «tL G3d “i2 il
Aatugladl Gudlol sCLHL e 6,

10.2.4 2&2‘121[:; A 214 Hizagll (Mirror Formula and Magnification)
ool ANAML el faell dqe HidR drgidR
(u) s 9. AL Badl uldBiord 2idr, il ds arxg e

> > s ustal
uldlior »id2 (v) s 9. dud usail o A Rau id
vl €9 5 Yaell qed sew Yl 2idR Smdeus

() s3ud B, 2L A8 ABBIL 92 35 ek Gu d2s-l .élbﬂ SEERE L ool dRged AR Hel(+ve)
2o . - .o . GRS ud(rve)|  drosal-ve) | p
89 % wIRAAL YA dls lavAdL 20 9. L X
N N A . NN B
L YA A2 WL Y SRAUHL A B R
1,1 _1 Gl BRY-ve)
s U (10.1)
4
LYo oHL % WsiReL Lol AL ML il —
duo daqell e3s RRAMIL He AL 9. waedl-l N
B3d HAddl quid U dd AL Yorul
u, v, fdal R oAl 4@l 45 Al duid 2isld 10.9
sldPu el ugldl Gudldl sAxuld sl Al #eu e dl sl dauuali
A5,

Hizaell (Magnification)
ol A4 gL Madl Hieanll dxqd wlbior axd-l Wl uta seg [alfd 8
e Ae w28 9. da wlalBedl Glans st agsl Glas- orir 3U %
s3Ase B, de A Ad HOUER m gL % SAY 9.

A Al Gl 7 i el ulalsiendl Gl 7' i dl alelld A0 gL Hadl
Hizasll (m) «13 yuidl saldl asy © -

_ _ulafiol Glud (7
il Glaus (7)

—
m= (10.2)

diearll m A agidR (u) dal wllbior (v) ae wa Aisoll asid. d- <l wHiel
9 53 AsAL 9

N h' v 3
N} 4 = e—
Hlearll (m) ; u (10.3)

L AL 5 axgell GlaS dq dal 2Ud © 510 5 2 eIl drg Hed vl
BuR Avial 2d 8. euA]l ulalion e ulalbiorl Gl an ddl U3, s dirdlds
wlalbtoll Hie d- el dal »id 9. diearlldl Heddl 8dl B el wlalio
aiRdls 9 dx onel sy O, Hieasl-dl yeuui 4 R sald © 3 uldliol

Ul 9.
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Gews@L 10.1

S dleAMl WeonHl gl 2l 12 GuAlMl ddd sleslin il asdiBiosal
3.00 m 9. %l s o1 AL 5.00 m 2idd A €™, dl i 2AIRAL A3 HAdL
ulalBiord 2w, UsiR dal wRue 4ssl .

B34
asdll>esaL R =+3.00m
A vid u =-500m

laloor id v =29
bl Gaus A =2
3.00m

SegdollsS f=R/2 =+ =+1.50 m (5122 3 o[l A1, 3o Seg 213201

N 9.)

Loo1.1 1
_+___
¢d, STy

l_1i 1.1 1 __1 .1
YA T T W T T150 0 (55.00) 1.50 ' 5.00
_5.00+1.50
7.50
+7.50
= —<%g ~* LI5m

~

24, Wlalbior 2100414l w90 1.15 m 2id3 1A .
v 1.15m

A _ A __p__ 0m
Heaell m = 7 ” S 00m

=+ 023
ulalsior 2o, A v wRHRml dqal 0.23 o) Aid ©.

GelseL 10.2
4.0 cm GlRUSHL d2q, 5165 15.0 em Srscolls qR1ddl vidotia 230l 25.0 em id

v 9. AL Zecl vid wdeld AvAl AL 5 Bl d-l U e wlalbiol i
Ay ? ulalbiedl s dul d-dl Glus sl

B3¢

RABAS h =+ 4.0 cm

RdR u = - 25.0 cm

segeolls £=—15.0 cm

ylabio, »idz v =2

ylabiodl Glaus ' = 2

1,1_1
Al (10.1) u=el, DPYTT

o1 1 1 1 1 1
YA LT T W 150 0 250 150 ¢ 25.0

([asun



1 _ -5.0+3.0 20 _
Y| - 750 750 Y4l ¥ = - 375 cm

VI, USel 37.5 cm 2idR Avdl A5 ulalbior dlalds o, dal {ieasl m = % =-£

u
vh _ (=37.5 cm) (+4.0cm)
B (-25.0 cm)

wlaliedl G 2= — 6.0 cm

2wl A’ = —

ullior Qag A [Qalfd .

JES)

1. 32 cm asdiBiodl quadl elfzoio 230A14l SwgdotsS kL.

ulalsiel 20t . wlalFed a sai ¢a ?

2. s vidota x4 d-ll 13 10 em 2id? Avid dagsd A20ie] 4 (Rafid) dirals

10.3 usi2i aslMa (Refraction of Light)

~

WIREINS MIBAHHL USLAL A0 U UR AUl sl Al HAL B, %™IR UL As wReds
Wil oflol wiRedls HAMHL UG B U o A B 7 o d ey uBL AIn uA
u Ul 52 8 5 Uldiddl [Ral oted © 7 2UUBL AR AAGRIFHAL S2dls HeiMdl
SIS

NN N

dd oy ¢ 3 well sa s AaAdl doasdl Auiél Gur des wadl (Glasadl)
eulld 8. d % d s slAdl doEdd yad A8 u Al deas-l Guell il
e BUR dRs wAAL Al MO O, g 3 A © 7 dd well iR sl vad:
solidet U[RAA A5 © 7 d gal dal wel-l widyss (ded 5 welHl Gur-l awidl)
W il adidl amuy . di Rl A sl 5, sl dAAl v dloy d-l ardlds
WU sl HIG v 9. 2L vAedl (adlsdl)l qugdl di sdl Ad vl ?

Alel Rl welHl viad: goledl Ulua aisl svnaidl Bl u [ s
UlRdnl wellHl golal otal uel daiRl Al ugiadl usiani (B, UlRd weilsl
61 Al Glatdl AvIMRIHL a0l [BauHigl iddi oRud ¢, ddl s180 Ul
Qisl addl amua 9. 2L % SREA ARl GuR sl Al ALl Adl d BuR
ds VAL gRUA 6.

ol Wl oled 3RAIA 5 edraldel Fal e 515 waldldl Gualol s diuel
U[Re viedl o alsl weual ? ol »usl siaHl dottrn oled WRedls wWiResl doterl
BuALaL 5312 dll U UBL MERL VUL o GUR VAAL BRI 7 d¥ AMail 5 HiedHi]
- B HIS Bl AL HIslL AU D, L 2clsl suld O 5 usia
ol ML s % [Raml oUld sl el 2d Al HoL © 5 25 Wil ofln

USIA-YRAAAA 247 dSlan
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weHal oAl Ad udadl usiadl A Brad wareHl o ofle ssuul sedls
AN D, AL Uil Usl aslodn 58 8. U dedid [BRdARYAS AHFAL W2 UL
sedls uglivil s

uyln 10.7

uellell eRRe Sladl da s Risst ysl.

A1l wtiviiAd wigll-dl Awdl Gux 215 oy AvilA Rssid 2is % YuHL
Bsladldl Ydct 52 7 9 dR Russl Balacddl usu Al L 7

2 UGRIL Yrtrddrd S AR D5 % UACIHL AL SAHL ASA 3 2Aul?

ARl Biollid 21 UgRt sald sel. dadl a8 daiL sidetardl avumsll s

ugl 10.8

s Hiel Sl s2ARAA 2ot u AL dul s Rssl Ysi

selell -4l g2 il AR [Ass) evilall ol 2ld 5 drd o Al 128l
CE

A (ot Rissil vde weiien Rad -2 sl well Gaaq sl
duiRl el Rssid oldl €L 8 Rissl suy -l sel evua
aal ? L sdl Ad wsy o © 7

seIRAML wlRll MRdi [1ssl sl euilal Aol €9, uslaHl asladad 519 st
Yaldl caidfas Ralael 2l Gu WAL %al 4ol 9.

ugl 10.9

2old YR AMA s U5 S110-AL Ul U Wl (ink)l dl AlHl v LRl
2L WU U AS slAAL ARMAl il Ad Hsl 5 d-l s s wR
A S5 veL o,

AlAall 12 2udd il MRt oyl el gAML dHA oL evud 9 7
sadl AlRAelAl Al v w2l (Bl edges)] WA disl addl
vy 9 7

o 6/“_0_

N e ~

gd stal ARl Al Ad Al 5 ol d v dol Sld ¢d dd 9L gl
91 7 9 sudl Al Al vusdl owol aisl addl v © 7

Wil slAdl ALl Guel il 9 Al {12 e il @l Bur
BRAL wRUA 7 v 0 Ad 7

10.3.1 s1A-1L doiaq enuidl usiad asload

(Refraction through a Rectangular Glass Slab)
S1AAL dole ARAAHIE] Adl Ustadl dsletdn Axgdl 12 Aldl 28l »is U9l
PrIERE
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wglt 10.10

QoL 6l vz gidol Rl Heesll w5 ude sl ud @dndl.

Uil UR WL s dolEdn ysl.

U[Rayl dotadsdl Al ekl dd ABCD «H Al

YR AU 2isellvil dl.

6L 2isolloil IRl 3 E dal F Gled audayi 2idl Dd aoudl 3 el dud osisdl
Wil AB HIR Al SIS gLl oi-ld,

s>l E el F ol ulalbielid (e Aawdl u:edl g2l ofle o 2iseilil
10 5 G ddl H 4 2idl Ad @oudl 5 el 241 2isell>ll dul E 4 F i
ulalbior 215 AlHl v u Al Sl

2isellail dul doEdn g2 s

aisell@il E dal F o<l 2iell2dl (tip)eil 22l 28l dal 2iL viid AB 44l
dotldl. IRl 5 EF, ABA [Blg O Wil ®dl 6. 1 o Fd aisell>ll G da
H <l 2l 22d 28 dar 4adl 3vid CD 4R Y4l dolldl. 4Rl

%5 HG, CD 4 O’ W ¥4 .

~

O dul O« 28l EF - uwal P 3l doudl, % 2ugld 10.1040 d2s vl

-~

a3y galda 9.

L UgMrHl df Hidl 5 wsiad (BRaustg O dal O
W uldidl [Ba oted . <iHl 5 oid [Gig O daL O’ 6l
el Wi el uisdl AWl v wwdal 9.
O W AB- ¢iel NN’ eRlL dal O' [6ig2l CDA dot MM’
eRl. (g O wiA ustad (B8 wdon suesuiel gz
WeHHl ved 5 gaidl siuHl udd 8. el il §
ustad (3201 dot ds aig ad 9. (g O’ wal uslas
(o sauil sadl vied 5 uz qsuuidl udo
Wl w9 8. w1l ustad B doell 2 wd 8. ol
aslsiRs AUEL AB 2 CD Wi 2UdLdslaL dal
asletassiel qedl-dl avmel s

sl 10.1041 EO (3381 Aulél AB UR i3] 2Aluld
Al 9. del udlBel 58 8. 00’ asledlBel © da

-~

O'H Folusil3el 9. dd oS asl ol 3 Folnlre,

~

2ULd-(5R01l [Bad AMidR 8. U 54 wd & 7 sl
dottd Adldl AHUAAL quclail AB (gal-s1a

E
F 1 :N
! gal
A
512
sl =
e
c D
gl
2ugld 10.10

Sl doart a8 usiag dslean

2Udyts) dal CD (S1d-gal dyY®) U usiarl (30l alst dodid dsisr 1w
A (A6 €11 D, 2L % SRR MoHABREL, HUABAA AHIdR S 8. AL uslas
(32eL ol oty uR v 9. %l ustad (3 ol qeidl 2id AudA deizu suuid

Al dl 9 20 7 od s A oL

S di ustadAl asleiaqs] uRRid oL usiaHdl s wReds Huiel olaul
ydal s2dl avid del AolMl ddl 3351 5181 asleidas-l gedl oA 9. Wl sald

8 5 usla aslead RBd Fadia sudld 2 9.
UsgL-URLdAd A asleiad
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USIAAL aslotarl [FaMl 2 wHiel ©

~ Y

(i) 2uid3m), aslopalize 21 of Hieil 2id 2wl >uuldbigsl glidl
dol 25 % AMdAHL SlU B,
(i) W5l A 2L dal HIAHIAL A A8 M2 AUULASIEIAL AL 2

AslAdSIRIAL ALSAL dRITR AN ¢ B, 2L [RuY eadl [y dlls

AU 9. A AUIASIRL § e Asledsivl F gld dl,
Sini

Sy - A (10.4)
WL AN e uuH, WUl qUE ol WAL asletanis (refractive
index) 58 8. Al Asloanis @9 4l [RaRYds a5,
10.3.2 aslMd-is (The Refractive Index)
diL UG e 53 YsAl 91 5 U UsLA, L (BReL s wReds Hdaidl
ol uIRedls HIAHHL YA 52 O AR oflon MiMUl d Wldi-dl Bl sied 9. wdd
S8 6 el s W adl Rl uRadH-Hl Wl (W) asledadisdl ugHl
Y s 2 B, ¥ ulswL 10.430 Uil ol Hladl AN 9.
gei—ogel HILAHIML uslAAl w2l »u dd ovidl Hewayel
alllcsul We asloadisa Aisoll ast 9. dd odl Ui 8 § gei—gel HHIMi
Uslal gel—yel HEU UAWL WA D, UslaL L-lasianl Al a8 3 x 108 m/s <l 3¢
Al 53 0. gl ustaddl Bsu gulastaddl wua Ay % il Gld 9. FUL 5%
5 wiellul d Aitusl waul 82 9. ol qieiil Al W2 dgletddisd Yed 13 sale
worol ol WIHIHE UslA-Al B8U U HRA 9.

)

gl 1011 Hi euledl 2R sl 25 Baddl @R s % was-1 o
wed-2 Hi ol 53 €L O, HRL 5 MR- Usladl B3 v dal RH-2UL By

Uy 69, MIH-2 Al HIH-1 ] A8 asletanls, Hiim- 11D WLl 56U daUl HIsH-
240 ustaril Bgudl OBl glRL Y SRAUHL 2 O, Yl 1y, Al A3 % s
2id 9. dd Al @a3u A w2 s wsy

HUEH ML UslHl 3w

we 1 217 weppui usiadl gy o, (10.5)
(auy)
: E*;:‘)* 2 2wl o edld Yool HAH-T-L WH-2-] A8 dsleadiis
AT n, a3 el 8. d <A wdEsl 2l asy
w2l uslasl osw o,
T2 = gyl usiadl 36w g, (10.6)
2usld 10.11
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Al HIHH-1 9eUldslol 5 gal €l dl HAH-2<1 dslatadis
glrlaslan-l AUA oRUA 9. del HiRUAL [MRUs asliadis sé

(Qsu-



~ N c o

9. drl 5d ny a3 sl B, % SAHl WslA-l BEU ¢ Gl A HERHUL U p
2, L WAL asletddis g, A wHel w9

gl ustadl agw o
T = el sl agw v

(10.7)

el [MRUa asletdnisad ssd asliddis s 8. sies 10.3 | sedls HIBMIHL
asloadist ealdd 8. sres uel ai sl wst oL 3, wel-dl aslmadis #, = 133 9.
asil v 3 2dl 5 sl usiadl 3w dal welHi usiadl agu-l delidr 1.33 9.
d o Fd 5164 1AL Asloandis ny=152 9. i usiel Hildl aell oozt Gulil
A O, A5 duR 2 MR e Al %3 -l
S5 10.3 3edis st WL MU asloadls

G HIRIH

(Material medium)

aslManis

g HIY,
(Material medium)

aslManls

ay 1.0003 4L oA 153
01RS 1.31

yueil 1.33 vilne H{lg 1.54
w1eslSle 136

30Rd1A 1.44 sl SLSUCSLH 1.63
SYMS 5AED 1.46

Yt (dense) [sd-2 sl 1.65

alwaldn dd 1k 30l (MlBLs) 171
Bl 1.50

law 1.77

516 512 1.52 S 242

sttes 10.3 uedl iHl & usielly 2[Rl ay g HH, ay o drdl B €ld
o330 Aell. Geledl dl% Sl aslerandis winll s2di at elaiel d usielld e[ex
Wl sl ay vz © eodl d-ll en addl well sl 2Ll ©.

} 0 I W I 1 I m i ] ) W] i & i & I M | v i TR

SUS WY glRL Wstad asloid sadl andind d-l wstalld vddl il wel 2% 530 s 9. usially
Aeidinl 2AlssA YRAEL 9. d 0l 8ddl FG % Al L USAHL UL UL HRW UL ‘Uz HAW
o wegldl Gudlal s 1, dlRdal dsil e AesH UsLalA Udo] HRH dal Usielld B e

~

o

(3_,0 9. usl su2 AU sl wsly 5, S8 Mitum ofla MMl wda usiala sz
21 B 74 weniedl wmmell s2dl aud aud asleasts BRlad HeH oflo il e uselly
§ gz O, R ofly 9L asletandis dad HH wsielld wide] WM 9. Uidol HHHL Ustal
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(Defects of Vision and Their Correction)
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(Hypermetropia)
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201 (A9 QAR (Think it Over)

-~

M ARl dld 5 91 F gL 9L Y
A13 B dodl YA AU 58l WL Y
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d 3dl Ad ot-lld Ran i Ad
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(Refraction of Light through a Prism)
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dell U2 25 1A Qo 2dl Jd d0sdl 5 %2l d-dl Bisieusiz ologil vl
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11.4 s Bow a3 Ad usiad [Aeua-
(Dispersion of White Light by a Glass Prism)
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UALARRIME AL WA Al didiaelly aglean (Yedldl didiasia S8 usiad
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o gedl 9. AL UL dr AHFAAL WAl 5324,

ARl 2Heud, (Twinkling of Stars)
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(Heating Effect of Electric Current)
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12.7.1 [ganagdl ardla 212- st Guail
(Practical Applications of Heating Effect of Electric Current)
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12.8 [?{%d 4R (Electric Power)
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| [Qgduaig-l Aqesla xR
(Magnetic Effects of Electric Current)
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13.1 oiSlu &3t 241 &AvUAL (Magnetic Field and Field Lines)
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(Magnetic Field due to a Current through a Straight Conductor)
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(Force on a Current-Carrying Conductor in a
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dloltd, UgNBL (Pollution of Ganga)
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