
a-

6s s.rRrd 3.n'lfrs fu
> {al{r 1.nIi flr t iir{ sqS 6tr-dr i ti t nqr

5{sr f{6tq &-i E3n I

> rr€TqF{6 s.ftf{trr flI i sii{ fi* r6R Br-fl t t

> lTqq 3{g q1ri.fir ffi t nqt F+i sqf'rt +r 4t{
ttu6r<?r

> wqrg 3rE qd iisin{ff re } sr:crim dr +r i t t

> Td +i Brrqd en"fr qr tfi t, Essi fll flii
grrqc{s t r

> (Fii 61 3ir{d FR fr i IIIFq-d €1 q1 ii{wrq dn-
ot<frtr

> 1lsTci{6 3riqm flI *d t *t qa *-n qqa
+fit

> {rcrqfi"6 qqtorrT flt + *{ gsdt :nq{{6nr d1
otfr?r

gE{q (lntroduction)

ful1i ol aE {lror iffi+ q<4d q<d i qltr+ rqlsf{6 X'it.
dT.r. {r{ir n?n sqq- fr srA $firr qi llmqt{6'rfr&ii 5l
3i*aar EldT i, {qr{r 1-fiF rorar t r '}@' q< ol rerfil
fuq <ll & nFirr rTq 'aifua' t Ei t +ro sri t-arercl t

ffsq st rqrrr funn 6r qtq qm crdt t t

+tqn i rmrn fTiE qr{q * 'ffrr qtfi ii crdwt

'fq+r ftqr ra t r rqTT{ i€rl rara rrtil +1 eer<6dr C Et6,
er+q rffi, ffaiit rqrq, fTqiq qrqfi \,ti :ra ql{&sdlil

6Eh rir{ {6ETi qE +ii t n,]I *rfc + +r-+r
aqtrir
.rr1 a'nE .:iir 19fir* +r q,tr6{',I +n E{A i. rq+1
fslqdrq @r-flT t I

qn orqr{ +, €trq fl rqi qr+flft-+ ,it{r d fli
sq'ifi * r

> TFr61q 'qE? +firala

' cf'ratq {crqr 6r #ft
ah ss* ,:r1r,it t m ertr
ql{fiftf q]-{i C fs-dfl {6€

lr. o** dr{ q<E t.it{ T{+13r.iFrtlocit
tuq rrfi edi t r

rqld 61 trfir ii}{
+r {rtl

T{41 f64rtdFr siir ErJcqii

Hc-r1 + f{qi"r si {s I t'eq t rqrs fr{r 6r dr{ Td
t fr$ rrffii ffin s lr<rcrtr

rorra n-ora of ur*ru' (Bran(hes of chemistry)

:rsrdiro rsrtrr-frqiiF ,Iri-{r 6r 1'96, irq q.n i+
it T{q,ii+5l + a-{r El idDr. rl,r *r!i rqnn -d 'i{zr +r

aqqt tfrql nrar t r

anifrs rorq<-ssc 41Ih s rF+ diT# 6r x'rqi irc,
lrnir

3Iqrtl



.lE $ETTZI2

1. qlff6 T{r{r-Eqq q}ttr6 3rlqff,clsit * fic'ii aqr
frdtiii 6l :Bqfi trcr qrdr t I

2. idvifu+ tgr€-r,m r<rd Er rasn nq rr+i qta

f*rift-< qri sI qrqcr fs-a qrfl t r

3. 3ltalFr6 r{rfi-Ellq qqld qI qcrfofi qrn i f{d"r
6ti srd stri t {qf*rd Frqif. qfqtfldr fsfid:it
3rfq 6r sirafi f5'qr qr ? I

a. qta {{I{r-rF{ *qqfi?ii q di qd {slqfr6
qfufucrst nqr crftFii S{ T{Rfd'ii i $q .ffid 6r
:rq+r fr-qT qrdr i r

s, Ffr rErqa-{s{ Efi i qql"rq rqr+ji ar e&Tfi
rtar t r

6. 3lhrftr{sr{r-Esi qfiaql } qqh i 3ri sld ffq,il.
s{* ft-.{ s E-{A +1 frFrdi +r srr4urr f6qt qrfl t r

7. rrF[6tc Tqrqr-$qq ir+lq ircr3t, \tBit qfus
a<, aw fth iq*irr.ii or *qql *qr t r

fii.r (Matter)

i ot <q( frul- rn{ fmr t acT rcTr lr.fr t (q 6-6ardr i r

iqft qm 3fu n 3rs fd tat i qs rq +' qfr,in lqrdr t r

ffi q< 6raqm {ts lik{d GiIl ti rd'frcrqT qcl rrq
ot a i fti'ia '+q a qra t ,h a ir iT{oz f6a r Erdr
i I frq{ €5q 6dr qr srdr t fu {q,i Tqr.s Er rqqn
crcfoqfrin rrdr t r

l.rr 6r ArfliD-?q (Clasrification of Matter)

,iq * sr(q d.fir + infi c{ at d n ii q +zFrqr t r drq,

rs, tq (tiql 3r+qr RIqr 
"fr 

qm qro t ;ir cft nrc c{ rq
ql lf,{eri t D

1. 6i{{-:ig \'6 <sl + qlv qro t di di * +na W
6&{ Efdr t E{-6I a<an ow arrirr irft+a 5ror t r

*i-rita, vtqr, r+dt, qr+ e{ft r

2. FaI-{{sI srrrr ftFea dfo i vra qEE]I 3rfifr{d
drdr t tdq lt q+r I rd qri t gsqr ;rrmn mq qr ti
t rfr-ro, p, rrr<, i-jro rnR r

3. ltq-a{sr 3nfiI{ s 3rr{dl a-n 3frksn A- tfqR qdr
i rE qri t Trr{r er6rt a offirr +ii qR',1F{ Ai t
ffi erg, vrere, 5:.ri, srfwtrl srG r

. qd, ri{6, srq$t{s-<]-i srqeldi i .lrq qro t
Tsf6-68{, +qKt, i[++r dts t tq 3{{{q 

'lqtrsftid 6i qri t r

4. Erqt-iq 6i T€ :ffi{i{r ? fulri Ta nlc y{ c{qt ll
3rrqF{d 3{arql i a6A t I qd 3rsen f{{o si !qr66 E}d
tr

a afra d?dat ib srat w tdr .d defu?ar
(Cl(t fication ofMan on th. Ed,.it of Che',,kd
Co,,,posiaion)

r. Eqqtq qsrd-N .Rrd furi fllq flrir rqrfr + d qr

<] t :lim qt,r dt t Fsch qqrq 6.dri t r +A-$,
rqi, g!d, sr{d, cr[E !crf< I

z. qqiq c-<d-tt !-a{ frs6r rAfi qn qfi yfiR qr

oior t sqi'r,r-qr{ 66.fffl t r *i-d-a, atqr, i'rfiffisr,
Tinq-r qr& rqci.r r<rd A r+r t ali t:
1i1 fuan{-it < t t ofro v(ld * qcr{ fqryor 6}

fs-trci 6ti i r rrdr sii frft-{d iiEr.r rd 6idr i I

tii) vJ< qqd tur qqi,l v{d 6r S{er frF{d Brt{

fuR dcr t, Vc .r<r'i 66fln E r sri oF .tt{ 4Fr6
{- Il(I'i t I

. a-a-wn r+n S vtaqiil t al ge v<{ ot
ra rrt t r *-ril-rl, ci0, ifur. dtr 3rfq r

ra rt dt r+R * dA t-qTg qs srrrq

. Err(-ryfd t st si dt56{ d.rq.r qtr qEq

ijrq :r+etl q- qd qrfr t cr{ q{ tS qE i i
f6rs 3r+efl dYr{ qdt vqdi * tta rrtr<
1,t tli t-qrd{idr, r+fl, 3isffi6+{dr,
qq<Idr 3tG r 3TRl t trq1 6{t Er{ifq +q
i{{!{IFfi 6.{dt t r fuFta rr{di qil q{qr firdri
t a{i qrd 

'rrq 
qi frrrfi{ 66i t

. :IrIq uq:ni* ffia frn Er8 ftn Ei qrllg
16AtnqIIdit i atc, rqqtu-+if
3[qrqrd i qd lrfr t qrqrqd: E-qrd6 EtA E

ncr ir; .rird6 srgeii t sq dA B

. rqqrl ; {€ + qqxi G rc.,r1rii + srs
* Ur rlat i erqq 6{cri t I ii-q{i{qq,
qr{tfi, Srffi i,IIt< l

dfa6r 2.r: ar{q ErEa { ftlflrq aEiI dl
.]lkd drflr

65 ctdird

irfirqr
=rr.-iln"'

I8 rf4ard

10 vfrflir

3 CidrTd



+ierqq

etftPc

{ifsqq

ffiRrcq

,irdr

2 cldYrd

r qfufl(

o.:s vfrrn

o rs ]]ftqa

o rs cfulrd

o 15 9fd{ra

o.os cfdrrd

o.a nldYri

0.46 !fu{rd

drf or 2.2: {qfA d qldnla qra.rd 6r qf [fd

rdotootrotq
(Classification of Elements)

:rq aq r: rd qi srs 6r T+1t 3+r ri ?r+,i Ei drq
vrn t r rti mii + t"[ tit qn rs+ xarq rd t ti d
ffi*$[ i q € dr sad qq 6F{6 {rr+ + fuq d 

"itsrtr-F 6n 6 scrq !]Tir t+urI Tqn iii{+ r.s 'rE]ci=+
fl sra adi + rr+ sl {,i i rc? fl sqi t+q ,rq. l-+qq-

rr* ll,ii or qqqr qrqrT++ tt qh .q kfl C TfrfdqR,
l-rrz, q1qr, q+s, inqr,hq{ q.i ;ffii q *r snk qr rqrs
q{r6.ftq 16r t{si 3 i qF-6{ i[tt{i{6 3{rsii q<"fr 6r fiqt'r
t+qr mr r s'r{m ffil C g+n !qqfti& q.fi-a1.r {c1
ffi-+ rHs i f+q rqzn* qo fr<r f<o frt ffiv +r
.,Ie=i iTqr 6rt * Ea rlcq ; '"Tcr' 'a;:it + lifrq =q
rrqrqt{+ Trr rr+ qrq,I lIIn + j {i1 $ar +d I ,dl
4t T;jl dr T{t q,cq trrn q {64 Fq t ardlEqa f6ql
trIi{ t E{ f-a?n 3t-{r[i }, q[{H qqrl rrrlJri r-a ndi qil

c-{rqfn itfr t rf t rir{fl qor o.ct t r-

ffiE d 3rEd flrqun ol frtE|rdrE
+r-q Tqq krE i 3rt{, FFq_ al irci', ffrqt q rs rIEq 60
.r- .,tn t ,rn iL T+ T ,rrr qdr ql T+i frtrrd Jriq=

en"it rq- +r gqi i t'{tp r+ir -r- f+l lihai ( -iril
tr

srcal dfiMqalu' I

o ren erda 4 qra e1 =6 * ro {ii aq sr{d {.4 I
. frd-q qi ffrc d 8 8iE?ategsrndd6Atl
. dA q frqs- jrrc-r C r{ re ra t si d! crqd s.FA t
. 6a srrd i 3,t rq t + qti dq {rq-d nq qrfil qr{i 20

rd * qq ?q!i j{r+d * r

fftrddrtrqffi{
o ag 3r.{+ 6 -qr- ul lirrc+. errgra-r + rie vra r

i q a-+ refi * qr, 'zhr \w it arfr * r

. i3 lr{d i Fji qit {1rffi4r xi+iEr + qter 1 i 7 T6
{6fr t

flk6 3lrflfud,JUrF..qffid
qE-dt t ar.n sft t Erd ,r{ {.di 'Tt iii } tnt€-d Xtril i 6ri'
rtfi t sir srnFa+ ryii ;f gS Eifr * r qS n*R qrt .'iR i <r{
3+{ q{i q{ hqi }rirEE *+fr qi:r"na++,i gk rird i r

49.9I]IYFI

Sqtutrcq

-ir€r

+f€rqq

i'E"c

itFr4q

25.0 cldrn

7.3 yfr{rd

4 r cFfan

3.2 Tiitltir

2.3 Sftffi

2.3 vtd$ir

2.I lfnVri

2.8 sidslil

dFrl6-Te crcq i frk{d eflIcrd d fur6(
dFro EI fntq oti i r qrft v<I d 6EI irq

fir-r Fri y6R + crqrvJ3ii * q6 iikqd,
w5r< d {d-w t <i g<,r<rd d qlnr6 6ri
t +t-,rn EESqr ei{ ffqi } z:r *
:rJcrd i ttri i etdr t r dtr6 i r*n * ti

. qdffi diFrfi-Erdr. iraiqr *
q+ase*Dilieliir

. rrcrderc dtm Er{-s-drdr qi Bt<6{
iE Exfr dtr6 rs+ qdfd eTA t r

a



40 3rqrq 2

daI dl Eqrfa a qErd-4

affid i n=ii * :rMi 61 1'r o,i- * <,1 qi c{ a+i-{dr tr
q,Fhr sl *{ q6 t I

f,l ib ffi sE{r (Diagonal Relationship}

ffiq q4 Tic ar4d + €i i q* v+n 61 i*+oi qqi"i qrql

srnltr

s{6I d dr{rn ftrilrdrs
srrfn {R fr d rEitl( q erii t et 15W 66i t t ffi i
3rFn {I{'fr d +{f, fid E i d {rd E, sr< i qq s.j =igr'ra r

qa arn orari <,i r$t otsor irq q"fr s{ A rrsd q nql d i-
iict 

'rqr t r Er+1 qrqrq ffi t{q i'
. ffi s'i Bl E{ {qI s{ q,i * rrii q1 qfffic1 * srq

Ii+n6-d141 v<Fii 646 t r qqfil 3t rqE :iqq E t i r

o qq d s'ts'i * T€ 3rqs + 1,il * d.rq{ sqn df t
trr{ {d 3q.q,i + nidl + 5" t r<, ira ati t r

. 3q{,i i- c{qIT ,]l1 + {.di + flE FIq rnii q1 tflitr6
trffd r6fr t r

. sq-a,i i sq{ i nti iri q{ 3nflEii 6r s{fu Tt q.6f,t

o<1e ryr eco t r

. ffi sr{ i i sr{ i +a Tdi c( .iqr(iii } 6rEr{sl6t
rrnfq-e qro t r

. qd d Ec-qri + €i * wm'l M, qr B-S( Iq
3rE sc{ t i-A q1 *{ qA vt {.64 t ssfu tu"$
zonFErdr rrdlifi n?fl Ffii6 oc( i +i 61 fr{ qri
qrqeiEr

ffi B1 31ldd qRli ert44r i- {iaqr, irfisTr ii
s€I{ddT, ai n-€] + drq ri +iqr, Y{qrg tIR 6t nr{ 6{i i
{lr-w lEgi weq wi i {ri,*F +ri i sq,ji.fl t t

Ea+d-r rfitrs" turfr, qqrqF{qii E} siid Iqr 'T{ r
zer. r+n ryri ari rd dt 

"r,r 
rq !{qrr Tii sra nRii +r

qd d sq-+i ii {Er qm, gdq T<r nFil qi I{m r irT, {fi
6d sTglqrq riqisrdl si, i{i"r6 rr€ t{ ffi$ sl 3rr+{
qnofr*elq*r

srqFf6 qr Afor{ sr(d flr.ufi
ffiF 61 3rr{d qR"fr * itil 6'i {r,r, Ti{ +'d, qt qrft

i fro-fi{ B toq r ira i i{gf{6 3reii f{Tq f<ql I nEit +
rlf,r+, nrcir+ yr wr$ vrnE mqiqil + 3,-r{fr .E{r di t
.:qqilqf< dEil Er rr+ RqIE sqi6 + {.dd Eq *c q qqf{ct
fuqr sA. d q6 frft-< !r<m * sIE {qT lsr ela TEI 41

5rrffi iinl t r

.fh6 Jrrdd dEon d fucdru'
o rqi 'i, {Id +t{q Eri ?r 3{r{J t t

. yd+ 3rad +r cEq nE tm qE dqr qfuq re r€e fu
t r yqq :rr+d d a eq qi vr++' ar*i agt { r

. qir4 hqi sl qrEii sTr"fr * <rd siR 3r< i lrq qTd q-

rq 
'rqr I r

. qF"fi t iifirdF qnfiTf iid ql Ei4 st{ nqr 3rirr6
:rrnk+ a=ii qit <id eift rlgr 

"rql 
t r

. {It"fr 6l ffitrs fuqlq * eflc'R !R sR EtEl^ s, p, d,

f if ftinfun f6cT iTqI t I

. {qrq'r nFili Ar d Er6' t rqt rrqr ?

. qr{d vt qj vlr * 1+ rq a<ii +i cr{d {Tr!t } al-A d
iFPit i rgl ,rqr t at 6qyr: +A-{Es qi Qt€{rfE ir€
{6itt

o or+d sn"n i s*atT{ er=il +1iiei re vq vff +1 Iiet
16t ar srff sr sq Ecyr: IA, IIA. lll B ........-.. vu B,

vII, lB, IIB, Xl_A..._.._. VIIIAnn{qq{al

srqtro fld-d drtsn ib Gfs

ME 61 {E Eq qr(ofr i lfi +q{F qd qt€rr{e iidi d
srr{d sRsi C +i Tlqr .rqr t r

r rq 3rrd qRln i 5E Tql6r {iqrft6 fs-qr€ {d r<Fld
rdtmtr

. 3rTaa q,i ; i-n si d-r stahr srii i rfl sfud rii t t

ffiE ofl qddr d ilgFo srdd srtofi ib tJor

. tn<l]fd iE-rrq ai qEr-{ *' anq rrirm 6r 'crr ".'l
rAtfrF{ddlrcrtr

. c{qr-I sqi6 h -q i rei i rc-sfEii si' q5 d q,f i-
rd qd qr aq eqna tl qrn t r

. argF{d3r4d{R"irtqad::v+i+1 cre.r arel an
tflr ,Tqr t Esn .Hs qE'fr i Ei, 3{qcl] n-jl 6t q6
di q'i q- rtj cri sr +c qd, qqrq a eTnT t

3flqtr-6 srdil lsr{Et d ral ib rqa rod ajol

atii qit c{qTg: qtcim i qqi Eq Fq i rsi t Trh qT(q 41{I

+ Eqn rfr*t{6 i{4s +r€. 3ir{d €rtofr i, fffid q<{ t
$TA .dA I r fi{t'6 sRq n+l & ryn i ,i ar+6 srfr <rfr t r

rre 3rrfi lllr f{q ?,

. qrqd sl{!fr + ffi 3rr{d C ad t <ri rai .t{ wnl ot
snsr 6q ELfl qrfl t r



rsrfifuirl.ll

ffi s,i i Ec{ t fr qd c{ T€ * q{qr1 6ci6 C +i-
ii qfu rtfi t *e ar+n rccr ora t r

orqd {R!i & ffi srqd t sl,j- i srn qTi c{ t{qd
x,,rF6fl q6fr t Tqf$ sti i uc{ t fr a;ri cI frga
*qr*f, q.d t
q{d d qrn t <r'j q.d=i q{ qrfq+1q en}v qrm qr< t *t
crcroJ sr6n q.frr qrdr t ssi sr{q a&qr'ii q{ rlfir+tc
3rn{"r C qt6 dA qfi ? |

ffi qd i Ec{ i {in sri c{ c{qlE srsR q 9G rrfi
qA t sqi qran 6sn q {netii c{ rfir6tq qfs 6sit
tt-fi qrfr t r

4. 3rFdtrro-qdrql i srgqrsd 61 nfi sl Tdq 6G 61

crrfl ai 66+ i r r<rd * Eq rlq +i Eqfrei{l 66i
?r

. rqn-fo qeld q iq lrl qrq rn E ffi Tda

nr a-rri qr q+t t'rcr{ t re ry +t rqat e6a i r

, Rcci,fr flrrq-sq,i e-+d uq + y end qe

riqrr f.ri-f.F dtl t r fr-ei""
. !t{car-5io fre r<d +t ttii t ff c{ di

oe f6.di i- p-+i-;lr a-a trsa,p d "ig'r
6.e *

. dcrdr ro/ o ea Y ffi *r,"r rori 5',
gc+ ErHtd-{ ftqti ii T"4 fl qri *qs *{drar
tL

. F*rrq-{-Tflq] t n ]FI fidq+ El(:I a d'Ta Tn

f{6T6 q€ 6r f{ilq 6{ Tr, er+ €t,flf{{ 3Tfitfl

dr vre ar o] t r st -rir:arw e*ara t r

. 6-dtrdr-HqF T(td qs E+ a;r .ffl i 6q ql

rf"r6 Edrr fr I Ejrrfl 6t Ero EirB qi r \4oh"'

s(alcr fl{ *i ii e I qduE ftir' qqld En t
qlx +*-o c' # 6iir.dr ro f r

. frryql-a q 4 i cf!r6 +Frir qr .rd dl ,ri{vsi
,rjci i @ q, Trq ?q + ?9,,r 6ri I r {B a
Tnrr 6r Ern ?i

sqFft fu{q-gli rt-+ "n * Y .rd q+
qqr1 # fi +i- 'rFs rr triirc t{mqr r

aftII iT EftrE,JgI
(specific Propeni6 of ElemlnB)

1. 1661u1 9;6 dFm r< erg+rso C qd <a f<a vd B

d i d et er*nfoo an ti t.re got rrlou rrunt
t r srqnq cr6l T6 TI nf crcr qrdt t q< +riFrcq
<inrs +i srqir + 6Rq 46 aq d qrdl t I

2. yqrz-{-S'B ffiq q{d atG ffiq qa ol
qrgqrse d tr+ro +r *l sq i ciafdn d atA t r

fr-+lq q&?, tfscq orfr+e 3{k t

;. grlqrfq?tfrair-5is *q c-<rd'ilzi'n {.i + €{r c{
y d ?r<r * 6c d rfirsFda d sti tr dti i cA EIi
sra w ,l]!r qi 3rslfsliiiTdl +ri ? r *t {tn, *{,
iiqr qG r {}-fl TsiFrfi 3rqR-sf+q qrd t r

a itrd 2.8: fihaq & g.Dr.

ftrgwr 6 [co u{ffi f&ry.r raprar"n Hq-l
1. dls ah

2. a-q rs

:. is i-q

I <s dtq

s. Fr-rs
(. rEfu
z. :tq irc

e fu-tq

siqr, +r€, fs6l
d,f<aq Ft{Es +I Tfrq t{m{r

qrir*r atq qrj srg

q-d-\.stro, qs}ea ncn

sr{ i +qI (€rrEi$r q As)

st€F6 (c() qi Td)

qlgqr'5dq srg

a1-iolr{+rft, r vn='

M a qr{r 
'a ss cri. T{6 a t"r

1ffqd7a t-s s qfl. {d-r qd

anrs, frd
qRtFlil {s *iRFr

71qlr

i"€"#

a



.I2 sIEIIII2

ftE {E-i qr a t qft-6 Td 41 g4' qrq <fq-d 3r{q t fTdr6{ gr, ?irq { chsftid 6{ ai c{ erR sflr< +t
iiE +n! 6.6i t Esi qrq * srt X'rr 

qfrfEd r6i t I

fuor 2.4: firy Erqs [Ei l;riEl fqqt{
ffiE uril E[cn ltrm'I
eiq

ftrir

rr lni

Sf,q slit

rrfflC

A"{+s +d

dht (oo eo yfiI{rd) + qRr (40 20 cidfl?)

ni-dr ( 7s eocfian).fEr(2s toaFdyd)

nfu (s6 gid]rd) + ![kn (2a rFinR) + frfu-€ (2 ]ftrrd)
-i? S= c_r-i, . tar I tJ qi-fi1 ,,-T r Silgr, ,

dsr (es yfr{rn)

+ \rcfqf{qq (s nlirr)
frsT (so 70 sfirF)
, iar (so 30 fi srd)

frfu-€ (60 rftrrd)
+ +'{s (2s yfrffi)
+ Blfucc (1s fiiTrd)

srq (s9.4 grdfi)
+ FtfuTq ( io cftYrd)

ffin (0.3s siiprd)
- 6Fir (0.2s yhvr)

{tr, ffid srqrqll

qdl, vftitq+ar
rTi" yJ. T{d
ffi

:irsi + srq {

f+qd 9ffiqq6

E ull61 3rdrr 6afl (Separarion of Mixtur6)

r. B-Fefr6{ur (Crystslllzrtton)-r€ fqlq I srTd +q
qi ql tirq 6i 3tff f{drr.E * erq drror on t} * r

oni * qrqndrq Ea{ :rdr El nr tr
2. 3II{TSi (Disttlration)-qe lqqq d sqftqn Fii +

€qii-l I qfrr6 ii { ddr t d r-t* ftyq +} ens+r
ftfq t !q+ 6ra F ,rrfi i dq Ffiia. 4rin r-
qrA qrtu-d ali dr-fl t ri Tiqi+< o& erd{ 6( ff,cr
qrar t r

3. i5dcrtr{ (Subtim.rion)-giB q<r'i. iI{ 3{r.ifcrr.

sts (Camphoo tvm l,tmmoniurn chhndc) 3nk
sItIEq mc Y{ d Btq .f,{{'II i (ifir{4 Ei) ql'j qrqrEsr

i cffid ii qri E E* i*-n q 'stdqrl 6{i i r

q. c.rr$ srr€{-g{& Er( ri fiffi rit si ,IqE E,'d t I

fr<* aq{did rgn qq eim riro i r yrd t fr+ri .rn
qfrn d i i-id, drd frr{n qr id 3nfi 3s ffiq {
5er+ twt vm t r

rsr 4 El fib

{rCrq-d: ffiqqrli61 6fii6 (Boiting Ponrl), qtgqs+q

sra + 6c Ai i ac wdr t crd y<rq + rr6{is (Mehine

Point) t oftr6 d .6dr i r 3rs qfr fd-d f{ts q<Id fi
{rqrq crldsd}c Erq c{, ETri6, E$ qs cr q{ii +
rrfiiF i S 6q A. A a6 q<r{ a.s i rs q-d{qt t qli t
red d. wlrt zr{I. St erq i cffidd a qrt'fl rsrffdd
di qri l-ad qql y*tr * di t r

s. qul+q{-qE ffi fisq + fsFFr {csit ql qf$nislr

{ri (Absoption Capaciry) fir:r trjrEtfrtrdqraffi
qFllilTf T<rd c- fcFr.i (fiif q{ gr+tift-d iiit t *{ i
erd,r El qri E r+i 6t sf&il t i,i-{ {di 6r fidr 6tn I

6. qrr sn€iFr-riFr iff{rzFr *' rrrt tt +rdtro vfld 6r
$roer fur wo t ;it +a C ag ryfl-d qA qrc *
qtq srq{id 6}i i



a TEr.rl fuiF .rl

sql q?arql frd c?arql Utirdr
(Molecule, Atom and
Structure of Atom)

sq-qll ffi {a{ 6r ad oia t dta qrr t fqqi T<rd +
srt 1or scRTd E)il t T6 T{ sr*qr C 16 Trdr i I q a r6R
+ 6ii t:
. RcqrcrvJa-n q! nEii t fu{6r si ?A t r ++-H.

'ffi 3r'l i sqfqn ?n q,qlqt'i *r ,isr +i "'qrffrircri t r'

. fsccRcruF-t srg t{Frn e6R t q{qrE3i t fr{r6{
si Eti t r+i-HCr, co., H.so. snfi r

q{qr{-RqrT t6S is 6r 16 nsfl .rT'r t ii ffi .fr Tsrctu6
ffedr d wr t mro t, c.5 t<r{sr if Td rE Efdr sgi
rd + RqrS 3rdrirfi ffid rti t tF+-< i !ft ++rw d
r €6{, 3r'ri d dtrs + ffi qd cr qqrr TE + src dT{
:rElqr C rtt t r*ce qrsrl +r+if * clrq cffio dtt :iir
5+ or*w C rt w+i t r

sl.E:;t iDI $tif,tuJilrc
qr.itq rfr 6urE ( 8oo !.1) i Tdesq Rqrg fugr< t€r ffi
Tirir <RrHs;i qfscq nq ffi.q i eErt cerql fr< reos{.

i crl sr€i i !-.it ri ERr r++1 Xft ol r srel or c{w.gn
f{q+trt:

. v*+ .red :reft qag s"ii t fud*l {n ttdr t H
.rqpJ ori t r qrqg :qfqqw rrtt t r

. c{qrg r iI s{i i6,a qI {fdr t 3fu a 6 
"Ea 

r

. \'s d T€ + s\ji c{qq 3rr+r<, rqqn ntn {srct{6 $
t Tqlr Ai t friig (s{ Tm + q{qlg i f!r;r Eii € |

. Tqri{fi cFs&ii d y{qq qq-i frl vfl Tiri {qi t r

. ffi 
"fi 

clFr6 * Fq< {Fr* w{Iq 1:r'jl ame C ecn
rii t *r ae or {,irq qR d q{qr13ii 6r t'itqr m
t'ro t r

=rer * srrr5<n *1 of+ii +1 qt an eqi+o vrmgar< +t
fudrn ifir r i c{cloJ al faqBdr, qclqlf{d, qqqrt iqrft 6}
qfqd 6{ +fl r

qaaluI dl Eirfir (Structure of Atom)

20 d{A *Tdrfqrrrsr cr ffiq{qlg ofs"TR E crd i.i.
zrcm. rcwi€, #{6 irf< i fua 6( Eqr f6,rqg fuqfud
t+'< w c6dr i r weq t fur, irarr qi *ir s{f( Iqr{ nqI
.nf{aE, aEir, qF-{fii iqr iqn qrfr 3r{qri 6q E}a ? r

fu{ 2.r: qFIlJd d.{rr

ddt v (Elecaron)

r+qn a1 sti i.i. cfT i +1 ri rrq q, r+d xqiv *n * r

srfl fu{rc rq{a r.6 x l0' kg Tctq 3{rier *m tri q,qpl

+ flflrf + ?rii 3n{ qq-fr 
lfike( 61lBii tl Tffi{ 6EA t r

sdd
s{6i Eiri rd.stg i .*t { r rr w ri -<n * ,ri{ * q,ra,

tFnyAr,t*rgq-+,s{ra{l6\ to tEtq;riT I tqi qrcrol

6{i1r{ i *fr +,nq lvturirmir
4da I

Es+1 drq #{6 i 61 6lr a6 i+qa scrd-r oor I r Er+r ,m

dlzir + qF { 1.67,s x r{ 'r rrror drlr t fr+r * wn
n'hrd ri q?i, qrd dT i T,e aftrs 4 Erir E?H rf,Etqr {
qrqrfr€rdrtr 

I

wfluJ aFrd (Aromi+ Modet)

r. qimr cifi 'cor[. d qdysq qrqqri c{q]olciEi
vqo f++ r trv*. afvn werE ;fq +(l+R B{rffd S
qqn i fuqi rrrr#ta nrn aqraf$d 6,r qqri Fq t
f+aFa trfrt rqrqrq # rqqn wqFI + qrt qt{ 3rqqTr

Ec i +qr r dr t r Tqrr * q,qpl qr{F r qrqrl qi
kqn rar{F-r +i .i F€ fir ie+ v,ra rr+ +o 1c| +
rcrut* t. rd,r +i uje +fr +' r+r r

:. r<rtdrg an qfr<-F,qi.c i tgtrl. tarqdi+'T?iFrr
c{itq t nR irqd t c{qq cfsd c<n fuqT

. Rqrvl 3rid$s, ffi, f.{n.<rm. -, t,+
{rraftrt rTf!-6 +h qs* sr"t qrr frqi {&<ir
rrattqlrtr

. oaqlg *r gi" ++o et{ da.ra qqR iqqri +<
t- rika rrar i firi aFr* o-si I r

. c{urq ii a+{fi k r{ + erii ft qct r6a t r

o

o

o

(,o
o

e)
o



o o a

o

fud 2.2' Tqrqtg Erqird

. c{qlg d {d-ein d {qI srqlg rIF{6 q{ Ferd
trrTffi d t'qI t q{ra{ EIA t r q$fdq Y{cIoJ

sqr+r AA t I

o r+eiii qr flhr6 srfitsl qo elrtf{d 6.dI tr
ffin * cf.6q"r i T{a 3rq&< {d nFr6 *
:flEdol {d +l F{tsd 6adr t Esi !+err irfrrd
iTdtrdrtr
rt€ { i rer3{. d r<r+td * it'ii ot 6 +< r-o

cf6d €izq fsdrd qts€ ft-cr r

3. +R ah ctsF +{ i 6l{qtqa +{q q1 qrqt or
€ieq t+E6d rfqd c<d f6qr:

. q{cFJ + +< C \'fi Th{6 rtm t, qti itrir rur
qfh neld di t rrfir+ 6I sr+r qta sta aio t r

. {+{fr a \16 + qrn S{ qs iifuq-d rirdrfiR !q
q- qwr e,rR {EA t tr+ aql vr +-ri t rrftr*
s a+eir + +s d qs 3rrfi{q qo or{ orat t,
n gwi & .:qi\nr*q s-d * enm dm t r

. n-+fi s-qi K{ d q*f+rfi vsl +fr t r

. r'ci 6ii ql Fq{, K, L. M. N ( r. z. 3. 4) F6t t I

o qq (+ rtqr cq v{ R{ t ftq sqi q{ I indr t
q fcq sl K{ t Eq Eii Rr t srdr t rnl B+i$ci
cf,sfi 6rtr t frq wr iTa i qri,r rai 61 3qeirsq

<qvq tfrqdoriqwlorrsfi i t r

. g+elr rFr6 + qRi *{ ni{d -d 6cneil t Tq
Trfl t r f,fi{ s{rfir qiti,q {itr (m v r) lwr 2n FI
q.d Tris €tdr t I

slqii-mvr%nr/wn
qEi

n Bq €izq {lgl = l,2,3qr4
v r&+ir or t t, r otlt si trqr
m ffir sT aqqn, n difi ffidifi r

EEffqIFfo E-{rg (Electron ic conf i gu.ation)

e{qrg d ffi rrnrs + srt .Eik ftnr,r 6snst C {qi r6i
€ r {-w .in aqr qtr i qqrq 61Etrq 6Hr3ii i {&6qtii 61

tsr d 6'{tr + gE i{cq r{rn firA { qn +q-n 66i E,

. t+{t oq{ d i&qtii a1 eflrc"=dc riErT z.' 6rfr i r s6i n
owaisqtr

.,rrclg 61 s{i qr60 4qT d 8 i 3{ftrfi nln E{t,l-fd sld
etn I re t rqi{6 q@i-r rd A q6A € r

o srrsrrd {d t fu ffi 6Hr i s+eiii 61 {ql 2tr' *
3tqE Wi di c{ fl E++il rqn e{qd aqr d qrii,
qfu re arfl sqr t a {++ir €t qi t r iit rfreir rd
ow i vin +clr vror or ti t r

. q{i sr60 6&fl i 2 i 3rFr6 nrfl ssi crd srd 6!fl {
e * srfc'6 ffir n-q rfr Td El T6i qs ffi fu sra'{

t ffi osn i {A-<ii 61 dql 2n' + 3qqR T0 r
rl sri r

qs ftcq i ffi (€ 6r,rqq 6qi6 nql.r'{clol s{R fln di c{
Ts n-E 61 l{ql"l t'a{r1 nrn oi qr s6'A t r iq facq + Siit
re errqE t *t s.i{{, fuc{, {rrT, oltucq qGr

. dyr #r rFr6 * ?rt 3iR fik{d 6!rdi d Ts{
c.Iri €i t r qlqii rs (6 rr sqlrct i !-ff{ d'Ifi 16A

t r qq a-o i acl 6r r€fi qr c-syftqq rd 6{A i r Er
E\Ir3ii sl 5s Fcl <{ (Ma.jor Enerey Let€l) cr +ifl
rri i r gr oqn$i a'i r L M N r, 2, 3, a t JrqRtd i6qr
qrdr t r q&6 aiII I qfurdq rd-<in ol zn, riw ri-ff
t r sEi . +{ slqr t r 3rgfTs (qrg qtq€ + intrR c{
c+ 5q €ieq f@r r6i t r

. sc6lw v+{'+{r qr 5q gqi R{ 615ciq {qn rfi Etfr
t, ainii +) 5r, dtt drt +Hi i fr,{tud ts'qr rrcT t I fr+
3c-cim 6G t E+ sq{, s. p. d. f 3lart t }ERld 6{i * r

eiTq sis rir r!.n, Edic q] t, Efi-< +1ft rw -r=q{ +i En
srdt'ii d fa,nFcn tucFIqI t r

. a6a-ffi q(rq & rll1ffi + qrif 3t{ 6r 16 tdffiq
eti {6r&ir cra sd +1q6irfir 3{Fr6fi dd t, s!r6
rreror t r
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a
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arf'r6 + qrti *r ffr ifr-q ,Ifd t rn-rqr 6(a t t qq

s-,q fl!ffi ; {rq qq Eqr.rI6 +qr rr*vl fi qd qtla
sl(d sT ql qrdl i, fdi '{fui is' (Elcctron Cloud)

6.i t r ffr is d d Ed<ir * crE qri 61 ertordl
.EFr6 td t r

rffiorr frq'a (Aufbau Prin.iple)

3rmFqro qfi qrsl 6l rr< t tqsfir 3iFryrq nFr.[ qI Fr-lI

+c+ t r nsiti * ffro fuqTq 4ni sr t{qq qfFqr$ fTqq

6{dTaT t Es fi-cq } sr{qE ffi lfr Rqrg d 3qfsn fufrr,a

Eerqii i rHi r-ci } qat *q C viTI +c I r s&qtr
qdcc'q r' 6sff ;iqAq6{ t a\ r< rs otr+ryidoari r

rit ffii zs osr6 d eafl 6{A t qs 2s slrq tfl {.l €l qnt

t iit ffr zp ecrdF C Irfu qri t r w v+R g&eil rci 6
r<i gt *n i fi-* +a-+l I qan 6{A i r 6qi sr {6dr Fq
fiq yor< i,

"ry'

ftr 2.3

qrJ u 3lq[dafit{a
6s+ ofisR frd c{qrq t ffi $ a Eeenif + tuq =ni
<iF riqt3ii 6r qn q6 {cn rfi €t rrm rqA fuS c{ sr{1
ifldi Fr.c {Iqr$ 6r qn qqn d 'i qq, fur rt fsr EiEc
Ti@r 6r qrl (*t/2 q -il2) qq1r rd d srdr r

Ers 6r ft{d
Ese irisR ffi .n sffif.d q a+qil {q n6R qli i f6
srSfrqa atrii 61 tql flr{* fur <q]e d ret 3{Fr6 t
3rqi-( idt S 3nFt d + 3F+H d r+Eir {4ecq {$ c6
6{} qri t 

"qr 
aT< i g'q q{rt i I

a c(qE fc.{i # srgFqn rtt t i vrgw<ir <u n
c{qrg fa=d rd-{r{ $qn rri t qtgq+lq rtatt t r

ffi c'E 61 qnE ;i rqffi + qqel r€i c{ di qrdr

ffd*rrsfi r+nrf+gny'rrqdadrdrt, 3-NFia#ii
dr std Feeir 16A t

{4 qr4q ts,rs tfl q' Fr.1- reqa 'm vrz a ani *.
cfficnfi fuqq Ftrdrdr t I

tffiA(Badioactivity)
r*ft { lrq raq +n-*f{qq. dt'qE. }krq af< sr, l-i
(pcnctrating) t6{di lisf+f EIt rrt t tN qod dt W<e
qa.i rft c<d aqc 'I'r di'risdNi€{dr 66i t rFifrri #fi
ffi rffi.d i teqe {. t xsr{6}ffi€{dr +i en d' d'r

rlq.iRf€e rdld +r Fq 
qr* dr q+ #.q r qrr+ t +n

iro * ir cF r"+-6 q+ fsqcr at tr+,trr fl Tqi" 6Fir t I

rgzs i. * Td 1ffi<qo s1afl1dt qi 66r qrfl cr rffi
rffi<s sa?i +'Td T, n 9fi q'6EE 3.70 ). ro'fqq.r
5rfr*qflr*arfi*r

drn

"J,

{Frfi ffirl 45

tEffic-ddrdl
qde,{q i-t H{d i 6{i Eq rrcr ts tiffi S ftrz

f.rf,i q!i'f6{!if 6r
.ircr (T) aE t srfqkd

f{qr si{ a+ 3rsr (cll rizl (g)

Jaoqir filaot (.,.-rqs)

. i "Edfsrd Etfrl r{ A {sTi Er irTna +dr t n didqq
rfir6 11 (Hc-) AA t
orlnyrtotr

qqqH Er{Eirr Rqrg rqqn

. n f{qi aq+tc sti x'nifrro da +1 dh W ord t r

5d

6d

6.i 6Fri i tacE cirjr{I$] +c 6rd rs 'rd eFl r<ii
hqs ffffl fu {+{q,n]q+ f+ruit H ,rtsq ffii fr+-{
rc"fi t t{, 9, .rN Ej ?rq Er cqrs Tfi qr{ I I rs1 } rrq ct

r"o2 i. i- ra{st i rHl'.€q iE +} s1i + q+}s 
' 
r eod

Chrmbe, I i ,s6, irdFdi Fl'i ffii si f{qn efi i Tip 6I

cr{or il s{ turoii El tulftslqiftisdrqtusffi

+sq qt qfrq. i tc"r.{ 6r l]or dncq i 'i rrqr
+sqqnaftqti a *fu{q i 30 ET{g Tir 3rlrm

$rqElEq rq tfuqq drs 61r aqt ,rTsrq +sc qt  
€ 61dtq El rqii{R i ear]'r ao

srffr-fi n?n 3r+fi Efdq cel ql ds at g$t t r

i'rfdsficd Fb-rol'

. a{fl art 2.3 x 10' (9Er{r+A'r Err r,to) +dr ?

. rqqq qfrrd + * +E r qirs ssj qf*r+ EiA t r

. rr+ "tcr erm 'rn $i,fl-a t6{"i141 vtel+offi*r
3rd I fiTf, qtE (dqftaq ar<, ot 'te rd crd * r

. ffi+z+i rsfdsqrtua qcff t r

,G)

,G)

6;)



. .Tsrffi g'i, q<rrii a+rro< q'rifu e+lannt r

. +{il +1 3rrri-F 6{i ol rqo nro *fi t i qta t+ruii
+1 aier roo 1l e .lrn 61Eir{ il 1o,oo0 T{ qr{rr
eTTdr Tsfi t I

.fler frW(B_'l',ys)

. d'a fu i qei srdr a&qii:ja ifr t rr w z"riv *n ? r

. qtjl,T6 Q-e c{ e{sr krdt d qisn sF$nqTq Brdfrt r

. rr+1 rt<r e{qdr srsr l6{!il i 100 $T irftr6 Etfr €

. F{sr +q 2.79 x ro'" tfrd+,rs (o,F{,r n6RI + fu +
q{rs{) Etdr t r

. +{ii d 3rrci{d se 6r 1I!l Etdr t r

. SE y{d t E6{I+ c{ rel f+t"ii t oe q;r4tu ro<
orfrtr

qmM(rrays)
. ,rlqr ffii frqn Eq+tq rO d-a t rr+*1arq it{ q*i

+qtr&tr
. n rIIa{ ri6d ii'i t 6R'r f{gn qi, G gqdq d7 i

fse)fcd rfi Eifr t r

. A siM Ri.6l {ei qi d-a f6{!il al i*qn iif}{6
s,{rs Erm6 t r

. r.r+1 t-si ry 3riir6 Etfr t n roo ,iqi fra q-qEt{qq
qR{ 61rt +<F{fr t r

r fi+r tq vorvr * fu q{e{ ddl t r

FEf,?frffirfdr
. 6f{q fclrFii EFI 1{T{tmdl dttis,jtrt€s (dl i \fr sfda

6.{ Ffdq mff€4 rterfl t r qdgcq rs3a {. q-

3rr{0r qt (+sq qfr 61 Ti) s s+ qfd,{s iittuii..
i5fxql@e+or+1rctcEl6r
drfrUr 2.s: Tfr{ tBqlEfF@ ffi
OEI8 l1tdsfifdq d Jqdrr

qrai{s +.r d
iTft"fl,fl- q

qF€56 q{ql qi +qr
*adrq i
r+ r+ra 6l irt lG q

3rq aFii i ffi 6!ii s1 +sR 61+ Efuq Fc t rrilatq
fsqar 6{rcr qfl t I

afidfu hqe.r d gaE
orgt qq q dftrrq tllct rlftrs } rsdl +1cifiql 61 srsr
fq.r 6r,A i | :{sl 6',r i <l yt rr n!{ a agii Ai t 3rd:

f6ri'fftrfi A .r&r 6q + gs*< i ss+ rqcr{ a sras d ii
6d fi * qqt r€ + !,qq rqr+ t it aqr gr: n qp tqr
ql o* dl qri.rl r o qoi +r fs{.r -r lni TFrsl t +fl t
q6i stm nql rFr6 + drs sI t{gd rqttrfi cfird{Er rd s€n
arFr+ rrm t rgq E-a c Eqi T{i Eid t r q6 Fsi rftq +
sc I niqfd( €t qrfr i r

Etet (p) fs{.r-a6 Eqraftri ffr 6q t :rd, Fq}
iiqca &,r{qqrfirfi 6r c{qq Fqis' \161F{s sE qrdr ?
rl wrq <<m alfiefd'a r6dr t r qq vF6{ i qcrrd
(re,bars) srFl EiA t r Eq efuqr t aIr1I6 6r lqcrr q6
qrdr t, e[d, Brrffii & fufir< ] stqT{ {qqn Eqt I
cfirqi+( A,n S{ 6qi E r.r t fr r

rlcr fuE6r (y) frs-.{ n fu{d gq+tc fcid'wt t n
{Fftiq qrnfl + gf+d{"I t Eir.r E}d t r,ncl ffi sqi
svr Eifi t cr{ .nqr fui ql (h td, $}ain d d{'l
ttd i +rd otd erfi t r qqr 6"ii * Tffifi t fflr6 t
3 as nqr rd{qn il o}i qi(qft rd tffl cr< ae{Iftf
fuqrg 4{d qr t I

€fi:,rq 24

arflrfrq ftre? (Nucl€ar Decay)

ffi TE + c{cq rnrfi t fitsiei E1? 4i ?Tfffi hqzr
fti t I tiff€s dml ii \+tq fqqer so, Erat t qqf+

dur {Efr.w[nFtqr
qe ifiTiqks (q * q{qrE i t q6 3rsr (G) 6q t'IrsdT

t A aA RqrE sr vtqrg .rR rri wrq t e r+r{ or rt sm
t aqr rsfi qrqrE mqi6 T6A i z <+( aq a qro t r t$ i
fJii( TE 61 3ir{d sE!fr i errr Ti a1 3rir{ a 1qn siA *{

qs tffi€s ra +-q{cr"J i t q6 qier (p) 6q f{srddl
t n rA q{cq;' 34i{{r (RqrT frqhr) d qs asrg 61 f{ A
qrift t +a 6"1 6r m f,]"c EtiT t 3fi, ni g{qrE qR i 6ii
sffir rfr ntdr t irl{d sr{,fr d rqr Rqq (6 em <d *r
qar vra t r

3rd 3lrq (Half Life P€riod)

ffi iffi€a n-q ai rRfurdF qr,I sI smn 
"n 

r ffiza di
q fsfir {Tq flrfl t, .i f,.i 61 3rd rng r6a t at r/2 i
r<Rid td-qr 91dr B r\ftff@ rari a1 3rd qr1 3B i+-d t
A5{ dldf q{ n-n n,l q6A E r Fd ftii al 3rd qrg fian(t,

qdrch r3l

+'rer€ oo



TqrT{ fuin 17
I

cldftqq-2r2

ffr so

dtql-r 82

6}4le 60

oc.grdl :
*f{qc-23s

3 X r0.' i-

35.9 €iA

5.2 A,i

t: zo +i
7.oa x id s{

drfF6r 2.6: lEdf,ftcd ffi i I rr&dlq qal + 6r{q Eff.l irm{q 4,qe d.fi vqrd Etm

t tr-d zitra + qs !re-q T{ Fl w ir{e rirqq 255

; Tf"q. n rf'r6 ;' 6! +.i's ei d 'rtrrs # t Td'

{hr+1q fl fl qi'qrq 7 itr i r 'r<f+ FiT'-+@ Tr +
6Rq vtfrrriq qi 6l qhcPr a<a n ufrr+ r+ * sf ono

dftrr-z:s rgo r6od t iqr trtr t frq+ 6T{"I Ts61

rqin r{+qri sr nrfr t r

,irfl Jlfttrqr (chiin Reaaion)

di+m ::s vr 4fi o1 atpn 6d q{ Tfir6 i q{s{ rtrlt q 1r
qldr t ffi 2oo Me,. 5$ qd d-{ ?A Tfr fls-di t, a ra

*ji q{trqc * q-{ iin cfqlgsi El fus'sr 6{i t wqFc
. Ti r{=rti } 'i 11o werqfl +r feurrant i trl
r+p .nfir+ * iee.c, ai q6 igdl rr ri t r sE v6r 4l
f*"r sr i6dr qFliffi qdi t r qa fuqr rs r+ 6ifr Tfii t
Tq { qAU' {rirqq iEslra erl <t ar+ i r Zq{ 3'hltf'I
<r v6F Rr +n €-fTat n s ,f{?iFd6 ,i6drl xFlfdcr I

PO"'

s'
aod

Hr

ffi {d S9-c1.n .flE 61 qq 61 3irr (Dating) 6rdr +
6r<r aw jri a gn=i sEerd 3{f< 61 3{rg 61 3idr {tf{cq &
sr<t l-'qr sT t r

{rft'rc 235

r),6rdrfiiB

o,***'
tal z.c, AF€a{faqrsr

q?al% ?tllad (Nuclear Chemistry)

aflroflq EErrs4 (Nuclear Fission)

wt llfiro <ri wn"1d'ar t arlTr sqr{ rqffi slA Tlirr C

fi'rff ii q[{r nfir+tq fi{{i.er acorfl t r sdsqq qtrr +nrtr6
sidEfr G Eistr i 1e3e {. *frcq c{qrg c{ T<,lfi +
?nn 61 *6n 6{+ Eq+ rfir6 q,l a fltfl q{rE{ rqqrl Era

afift1 i- fr.rfi f6-a r g{ nfu-cr d 3lqtr6 qrdt d 6sl dql <l
cI rl< 4ir reift tti t trq lEFtffi-.r al3tft+tc fu3rsr
aqr sqi rTq Fci 6t irl'rsiq sqi 66i E r

r&6 BfrTq qftr6 + fu€rs{ t drlsT,l 2oo Mo 6qi
rera drfr t iqql s.ciFr6 sql tq $c a6M, 'lrcl ffi aql

rdrftn rfTd qd lffn d 'rfirq E"qi h Fc it iirfr t t{6 5qi
rqcn {id + sRlr 3-q:r E}fr t I rqqn 61qd qfi i{rffir
+ rqqrr Eet {fi-6{'r } 1p = 

^]\"11.:y 
3r1qR lilqtdn dfr t r

c ruJ drflriD dr 3ratIIE-a

flfir.l6 + :r<{ a {d-iPI{ +qi qo (rizriii q{q{ Tir6{q)
ari Thr+iq rd (ntaii ?qT Bf?t d {<q{ 3n6&I) sr{ 6'G

Frqldi ?, i cm i6qr r
fc-{rq + fiq fuql qr *
\"i n rr{c qrf< 6r s.iE i*.]
3q,irq rrfffi,{ fiC€{ qI q

nfffid*rdr:tnffat
"fir+tq 

frra!-rr ffiql ql f, o * "t r-, u * o*u
rd foqr qnr 3rt( vrq 5c{d ffi di t {srcr rd qr

{rdr d Ai srtr tfrqr 3tq,,i ilTfl xcrfFqr frdra t r I

zrs t lergrcr 61<{ yT.l i,ii + lo ' t+.s src soo ,I qs

r r r ro F itrrg qr< rooolT{ ,rd qq n|a t r crqq sq sd
fqgr< cr aT{ 6.{r ?

Efdq fr.Ti (Nuclear Fusion]

rq ir qr a irillfiE*Thffi. 1rqltls rE nrc cl c{q, {iFI
a.,& .rlt rlhr6 ar fEi,r *,f t so rE., + o,tu*to .i*,
+ri t r fr+tq rioqr +1 Ef6qt qFd sa cqrr 6'I'r'1 2 x
r o"c q{ ?ffi t tqs sRq

qr Ya'n* t ric{r

qrar t, furfl sc.itq qT{dl +
wi r-<6 + Fq t 'nt !-d (D,o)

n a * fufea Tsqr 3f,{tfq16l

iqq .r<ei q i+q arat t r

an erfrr+tq silqtrqr 
"fl 

6{A t r

qtr Afucq 'rIFr6. A qrd:"?ir.

gr'n EtA t dm{r i eq Fqi,dt liqi au za.zuev

s
*

lri|{lEfitsc{ aE sib-d 3d3IEI



fEsr<r ialq sqi (2oo Mev) i +c t r srF{i tqrrd t r

{qn rqqri + 6* arrir6i + {id{r i clq sqi qri {lt+di }
fueusr t ylq rqi t sftrfi tifr t edf* 56 -Er?r; qsi6
rqqn i rrqrg E1{et qrt qqlli + qqiisrqcTr t l{qq.ii
41TiqI t €d qfir6 Etd t I Errgrsr sq rlftrsic deqr *
iqar< c{ firqnrcr i r

Frdqr,rl
rrFfttq fq€lrsr rqr flfrratq t'Tqt trqr i Tft sqi si
rfir+l-q sqi 664 E r

dlft-dtr 2.7: arflrditq ftfdEs" Jt{ Efd{ ridrn a
J-r{ (Differen.e Between Nudear Fisiion and
Nuclear Fusion)

flft.Dltq f&advJd a fTdtq rdrfi

fiarra dtra o'l Eaal d ffiq rnl
ib drar aQII ElEl

. sqiiarq'
1. Thraiq {Er q1 ,id d crrr 3riqF16 nfira}q sdl

Tsr 6.fr t, qqtd fr{vq itn, *i qH * <rr t
yIF rd flnratq s-qt 61 Een t rqr or dfr t r

2. rfffic Eqi ERr {qrt{d iT{f, €Ta d sR sR rrfir+tq
{tr sroi al snar++ar rfl drA ?, qqf6 sl-slvq {rfi
t Tdi sra ffi qn C fi{fl (fr{yq {fi) qR-qR

srqr qsm t r

. +{vq $!rr *t 3rnqr rffretq 6qt a1 EF{qi:
1. rtFr+1q sst * eer<i i 3r+6 ti een rq< di

t, ffi 6rf{srls iH-ti€s fefnq (a-fdi, 0
f6di. ./-fui) irFdi t rir ffi6$ii B1 +qi crqdr qgd
:qfrrdFttfr t r r-6 3rsFrd qr,l f fl frifi{lii t qr{{ lfft{
g<qlfud fsxpo"O d i[i, iil qrTq yItR q1$iffi rq
€l qrfr t r cs* ffid qt{yq +ril, +n ffi + 3c+,r
t Eirr 9.{rq wn 3{Fr6 €rt{d[.d rd ttdr t I

2. arfrr+q Fql * {icEr sl yircr + Ef"l:a q{di i
T{a ri\dtc aTrRrq rlqld (Nuctear waslcs) 6t
fiqm E({r (Disposar) fi€lr rd t, cdifs n afiFtq
3rcftrE T{q \Edi-ttus dt ?, n Erft$r.6 idi6{q
.fl-jr fii t r qsS ffid stcr{q {rrn t sydl.r t
Tq:a ircfttq yqrd (+S 6H * iydr t Tcrq rq)
* t{Ten 61 6tg ffic qlrRT Td t I

Ffofunuc-cz
ff'r+tq ft'I€{ qd Bitq EsR +1 v.ra ffr t, ffi v5nar
t rrBrfiq fEqEsr sl fl-clql 5a-dl eifl{B-.n (conrrolleit
Chain Reaction) Em 6ql Ts:r +1 srol t r qeer llf\qitq
ftq€{ s{ rea2 ii fustt fs{sfqsrdq d 3rqft-6n ff{€ sm
et s{& srfcdi i fircl qr r rrrr i nm r5ot tger w1 19s:
i gq{ + tffic F t T{rqr, frs;6r rrc '3rtqn' {€t I

ffioPErdrib{exr4
. $w-r5 ftq€{ 6r {6 r r t fuq*' t{qrsr t Fci lrs

Etft t I Eq+ tdq *f{cq-23s zr qjlt+rq ile ygF
f'ffi crfl t r

. {<6-A q<Iqi il rrfiEtq fi'qlrsr ql ts-qT El r-< fi A
t | !q+ fdq qrt qE qr r$Ez rg< t+-<r ,ara t r

. {fl-ffi{-f{qrcr + c{srSfrqa enqfir6 qrrr i sq sl
t{qf{d 6-(i + tuq sq, {d qr co, sit ftq€{ C n-qk(
I'+'cI srdr t r

r. nfgl+tcf{s!-sql 1

R?ir a1 +dlr 6{i t
qro qfr+ e{q,T sqrr
riqcn * il anEii t
iqtrfidt ir tI

: qt c'fir'ffqr ]nrrRq r :.
.rffitr

q. rlfil+tq fqsr-sr d 4.

U6dr qftfrqrq €rfr t I

s. F;,Tfqtffi:ii61iftr6ic s

f{r€r i fiqfai fu-q1 ii
qrdr t, ffi rar,r Fni
+,r sc,iT rrrflq6 fl,i
lkqrqTrartr

5. q{cplqcES fugr< qr 6.

6rd Eldr t r

rrlfir6tcri(qria66
TFffi c{sl Tig{ 6tfi
qs qd flfrrfi ffiA t r

is ffrqr a:t qr{zq Eri +
f"rl iE m't aalrfl 2

x ro_ .C)

arnr+q d(qa d {€-d!
ertuf$c( rd +A t r

rq{ii f{qf+d rf,i i4?n
'ar s-6dr t

Erfg]qr sq sI fiqfq
<d fucmr{ tdqirlqr
?r

Fr6tq Fnf t rq.lfrr
r. fir+tq uqi 6r s{dtq f{gd IIffi q-{ 4.{i q fuqr slrrt t
2. qriad $.qi d rirqt+d 6rh Fs*t sydfi *c{. td ncr

qrrq 3rfr TdTi d fuqr qrdr t r

3. llFrftq ftq€{Efir nhr+t4EGEfi 6] FIcHd s* q+d
\H-qf€s qry{qltro qrrn Tn t. fur$r 3'T{r{ fqf{-€r.
fsfu,r y{R s1ffrsd avgii * irr I f+a vro t r

4E qqrq 2



ftd?6 Ei-:iEdI .:qFrircr ui fFif{d 6{i * f€q
ffiqq el eB ctl d qrA t r

qftrfi-ftq€{ i trrdi qtd d-c EIt{6Ir6 tqffi t
eTq lls 6rq F{i sre ff 6i g{fl t( timfu 61+E
rt(Itrfi, <tsR q{ A stfr t I

arfirot{ fiqds{ + Eqstrr:

1. f{q( Tf,rqr d
:. ri*'ai i ssrr d

s. argr, <gfi ctre, te q 6K€r+ {dli i
4. \t6dlQtus {ctrntffi fiIi i
s. qif{cc-239 6I -flI(r 6{i i- $ 3ccl,I fuqI qrdl t I

frq nzl fs{ ftq€{-$ nq€r ffiq r<'nm *iii
ERr *ftqq-2-ls 6r f{Erer an* scl vlq 61 qd t Ed
flfrq fiq€{ 66t t r

tt ftq€{ ffii TflrEi qAftcq-urr aet dtr+r
z:: ql qnr qc di sri T{S {trw-z:s avl dftw
232 t 3rfir6 €rd t fr6{ liq€{ 6adIA t I

3IrrfiD

fq-q{

fti6

CI{I

ag
nrzr

. {-4 fu-dt

. !Tq{ rrf(Ifc

. EFifr-€{

. A+!r!r Fi{riz

. fistdr

Eriij(IEz

+f{
t+.EZ.
t tzEz
fdirrFz
f{ir-
3Ir'IFI T]Ft..lZ

:fuTgz
+€8"
f{&Ez

fiiqtfe
qEtqqlF.
ffiSfdl
(*'rrE?)

qrt4lc. fir{as

iFI-UiZ

6li{qcaffaed3I{tr
(Minerals and Ores)

. qFi-d-qr( crv{+ tFlqil n tn A erSir6 q<rd + Id
f,d * +i crn qli i Efrq 6adri i t

. s{qs-a €i{s ffiA qq3il 'i 3n(ri i gIR f6q1 qt

r-cm t, erqs 66mIA i r qqfl .ncs l3t{q EtA t frn
q,i si+e 3{as {6 dt t

. qrg-sTqsii 4r $trfr{q m} sr+T q}'q srq trid6

X"it i gn qq 61 qr( {6i t
ffrot 2.8: I{a fl<tt, gti r*b .ts.o

sr<u lt{ftil,

q8{iFcq . tuEz
. qi'ieq

. S_deT{

. flqfdE-e

. qq{rf.
o q*Etr

dtfror 2.e: {trqg pd 5'rb .iFToJ 61 3q{f{
dlflro Jqqt r

t{s qiiwrrc
"f, "iu -.4 a

$rr ea"ii * Fntot d r

"n{q"r 
ctrflr 6G t

if.d {4"n ; ftqiq i
vftrllrdr d cfd-6n6 + 3,q d

{q aein a
tar raq em i qrd qrn i

ffi+'?ifr14

+Fci
* sflr<r {

3nzir6-r q*i i

*trcq

Sft-6 lr{tr*rfs

iT-[ . qqTiz

o otr< wtqz

.[Fir+{

I

srEu



faltr 2.s: Erds u.i E{6 dlffi o[ ]qqtq
(Con.inuad)

drft-or 2.s: Erdg [ii a{& dlf}r6l or 3q.it r
(Continued)

dlFt,n l[qf4 attjro f[mrr
iilitr

Erf+d'rft-6 rl1a

di-r

rqn-63q8

3-Br SE]]iAraC

tr -dr.r t

cfu{rad + 6r l'
3rM"r 4rn t
ml&{i-{i {-
3lq{rq r{i i
i'r firi {
Ertfffi6 .{F1 * f{qllr i qsE

dfur qn=r qm i
{r<'i qii {rrrn Ei: fuijrd 6{iq'
+Afrqq * {fu.6{!r i
*iffid
3ri{i.flTi + Fr q
iiiqs + €q i
+tau1+rm * 6c i
t< qq+€q sd i
qrlq a{i i
siffir * Fc i
irss Wt t

tIIe frfu-ff q
qrd q.futrq, iflrsdri fin E
qs-c si{+x{q. qB qr{r i t.c-d

sfsit{q, -ar firi q +.iw.rIq
qiq r{li c'

'qe 'rd 6{i il
nSt*l1tsq{
qrE FrTfrrtrl {
*n.+r {
ift.i{ * $llf i
ritsr sr.{ Trri i
slrq 1{d {
6rt *d * firqtq i-
cocr- qiTi i'Tm fu ani C

vBs rrri d
itt + Et {<d q( ffifl s{i t
arspor-trct,r t
6is +rA i'

qaqn-6 3tf'flIls

qo T] {a 6{i C

3rmr ftqior d
qce+sftd
6qda1fr{
arrs =irl i
Eqdt 41 6cd i'
3['r gnri c
qo-tq aqi d
q6{+Eq{
qci{-.{ I
t{-< q-{i i
qEqrrq qfli i
3n'?n + fuq

Atut E.ni d

t-trcr{d r.ilrr i
6T-dFr6 ftAsq i

s, 6is sqrG El s€i 6l ii'rsi q
ffiqlni
E-1arii flr i
+tzrErRE + Fc d
6rrq nqr qrdf * frtqi q

$ {rri q-

q@ fufudr C ,r?zl qllri t
qrer qfr iks a-ri d
qifflq s&" T{i d
frqz r*,r i]
Fr {in i
?qt€ a-rri i
F{ 61 rrsqz d

ftTq qtflIr.s

arfi it.iml3g
isrlz

1=c'fi Fsz qr

sc'ar dq

tfamq {-&.z
qr &qq

ftis'- d{rre

wrq qin ifG
+qw+r

Er{r sr{3rfiw6s
:mr frftrqq
riRr{s

+=(?r{q ET+{z

rqr !-ai i

de q@ q-rTi i
qqhz aft*r ffi q-



TCrq_rlaiIjl 5t

dflro lqfrrr

{trtr *iREe

flfr6 3riwrig

qrq s]r€ras

El{grfi Ctr{rfc

ffic (Cement)

sltaqo qeFr+ qft qdd t i lri *qlq firdi wilq qr
qror t sft EiiR Fc qrq s{ i-<t t r vnfar+ ffi i 'r+l
fiqtq i rA{ f6q qri qrdr qs tgr r{t fiq qr ffi {r,
i.rfn @l ql tqqq Erdr qr sih d srqfff Siz qs1 d cr r

nmfuii i ri 3i nqr qrdrg€l{s i d+z tqrt i6ql, fu$dl
rdt'r {tv i ta} aur *rti c} vB * fuq fuqI qrm q t qi tsz+

i\'sfdfar iiit{qr fui qe-+r i qn{€{ncrffi@t
q6#srdr qgt aqrqsld qrrqr i qFrr {ffi tql {€tql
qr rsqi E$ +t+s trtt{ {6r, e4tro ct,t'r d.fti&s & ar v'ctt

t iqdfl-lefl qr rqrl Tfiaqtffi@ t frq? !-{i +fdq
qR {d riT.sil +fuqq srqlt{ (1.{ Y.q{ i) ftifmdt tEfu{

1q{E(6+Fci
qT{dt + n'iFr d
*n 6s],r I ffss t +n AqR

Td it
+lzruyffi+ i Fc i
t{qi H t
4iq. + ff-r6.,rr i

u-e-gB-*or i-
qriEldd
qd,a frr -fls i{qilr i
trdqq a Ef''fi,r n
drG .dlq + tfitq C

ituqrrs * Fc d

ns r.r diq firi i
sr<*sqi

qFr 6iq a-{l{ c

ffis*i'ri
cfufiiqi{ + Fq if

+r'rn TsiFr i
ro +1 +ara Ezd q-

3rtwt6rr6 + Fc I

nqr arq{r qf*Es (qff @) 61 31lqy{6dr tfr t r !t}d-s
++e a-{A + f6q dir-Tan rq t{6-t f{d ol q,t t Ec i
,irqr irar t r sq+ vqrt gi6 a3vn A :-e trom pfr' rra
n raos vr .rC foqr 11t rltq rers H tffim 6d l. 6l
sr"n'q alq q' ao-c! 6{ hFr lnt t r {ffi+r al 'it* crlt I fiqq
tEerfl {.q1 nn t I qE crss, +dz itr i jTfl t I E{sr 3cq}'r

xit[6 {aurr{6dl ffI F r lrt 
"{iI 

i,I.r 4 qhirff Td sqa

A 6q e'{iFr tdqr iI +r qq',qnsr Ei f6,i,T[+ qd{, inq
q,i,r,rz q.an *. n srq tr{r6{ czirl ,fqcr rTiI t rrs 9q fla *
orq kat6{ qqi fqqt qr * d qE *Ete{rr *r

6lt(Glass) l

qrrnor +fu. fqrqdFl rsip.r. dism trh*-z rNa,Sr(.,.) 3tl
*iwqq fsffiz +r dq fu{.rr (1iryq) E)-dr t r e{q !-fi +
sis .i, Fsf.F tqiT6a.. t ?ir€ l+eqr rra ? r+iq." 3{iFEriT'l

drc + G! q qs xtrriiia re t r Sqiaq 6iq si ffiq
*i-d{ TF drir }t r * TF6r ?dd frfr{d ,r+ri+ rrar t r qiq
Er qirJ trfy{d rqrqt{6 Fq.r q T, Tf rrdr *. Rirt6 6fs
fq{q i, dtr6 Td r qrtr(ll +ia or rtqa riq.r Na.!io-
Casio,.lsio.6ra t I

(tr) rrr ir qra qqld 
1. ots t 'r li l, f{q ?rfl qr,l ii qr{3i * q}trs r 'frrrffiqrAt

.t6a5v 2.1s, ofu f rafi ai ardr qdd

&r At ordr [<rd oIq .Dr t4

ffifnaq qiflna.s

*rnftrm
Eri.nwEs

tficq rE"tc

dfeqq sI{+I it{c

Ii]fscq 6rfr{z
1.

)
3

5.

{if.r,Tc F+z cr idl 3ri*rrs
,l

I{f,rTqq >'rflrrE 
I

ifrd ad-{ 
"n 

.iiscl faz
'il-€ Ri{rrs

$tsle qffiB€ ,T6{ +dr

rFi,i dre

q1-eT i,r
-I&6 all+siqqq {ffi-ae

6tq 61 3rfid{ 1

{is qi {qrii dr rrn q, fl< fqirq rnF !fi tr/ffi i li'n liit
tisr qri t rEs ffiqT o1 $ts ql TfiS+ql E6A t r

tu ib E6r{
e.ir r{ r+n } dA t r 3;$ tq rsF } qts fTqtutu< €

T{ 6la-c? {tgl 'ElT dfl t Fr{ oti c{ {6 rqlxr+

ir oq <rq qr rq qg i<l E Fs$r sc,it I M + 6ts,
*re. q{srd q sri sq-6{'r qli i fuq qrar ? r
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2. c-dt6tq-{6.irzrv-a+r +t< znr t r rr+r rd di +r
c 55 #s t 3rir6 Etdr t I

3. kz 6ir-{6 $fsqc 6rd+. i:firqq sFitfu. a<
srd+, qli-s oTE .*{ tokfi t q+rq qro t r Er+r
sq-+,l fuq nqr rsrfrr+ iii + +{ fli i- Erfl t I

4. E* atn-rq sts { sfdirqr afr 6{i q-n +r13il +
qfNrlg AA t | {ssT 3c&'r 

"{ii 
} +{ E-{ri i tdqr

srdr t r

s. cEt* Etq-{6 {sn: dfsqc qlr qqfti{qq +
dritqH+z ait ft,I!, arar *r ,rfl yca Ti6 {En
sq Etfl t r I-d c + 3{6k6 qFqdr t T.dr {d t r

cdlllrrdr + EE' dfe + sq-s{q arri d qE ets q3{
tmtr

6. qts 61 6l'n-q6 Errrr"r Eiq t Trsl +.r Etdr t 3ft:

T16T B,rrilq <sFii 61 ffifi?ji nqr {sri firi t Etdr

?r
z. afi-r cfu qr rffii:ft qts-cr qdh" - i .i

qftrfi v{d Etdr t r {t E{ftfld q.is +1 6i q{iit 4t ffi
vaq{fi rqr+i{d Em q6-<d i niqqi{ a{qr qfl t r Is
6is 6i {rli t fiffin 3{iTfi crii El qq},r t{cr qrdT t,
ft qts sd-a d qlir+ rqE tln t sq ,-fiR * qfu *
y€ c{ re ErR crt'do crd ct {qrE t irfi t r 3ti-{

rsor $-ore Es qrdr t Fftn 6lq E.r3cc}I sqqrn qi

qr * qn ntd{ci rffi i+{.MtqlT<1 + fTqi,r C fdqr
qrol t r

e. r-4rvfrq 6fu-q6 ir*q fufi{d Ern rnqr qrdr t r fq
Esi ffi "fr 

r6R ql ffid rq{qr <ls r rt rEs yfiR *
oia or ,w<h wm, qlr<rfi, {rE{i-6 +qil, fuFfr ncr
3rq yflf{r+,iri } Adi + f{qt r d E}<t t

9. irqiltT 6rq- nrqq* +iq 6r sEirq qqr, ryri+ 6q
ttm t r t$ Stscq 3riw6s rn{{ ti dtfu6 qt*Es
6I( ft iio 1i +t tdq-{ Em furqrfud F{+ f{ar qrfl
i riq frir ERr ftffn sis ql stttffi+z 6is 66i t r

Esormrio cq rtor t srk qr s,qr qti o1 qrrdr rqdr
{ qe r+r a +fu rfr,nnarqi aRqr.if, {{t$i nql
rfraii d f6qr vr<r t r

ro. cHtfao oiq-nisldtttr+ ols ss ffis 16r
or qis drdr t n r6ryr q13qft{td d .{{qr6 Fq i Tat
tq ol d crdr t r 3rd: W t qqi * fdq 16 qEn 3qfti
t r tql 6iq i 3cftq-n il-q{ 3r'{isris } oqrr + 6Rq
rtmir

1r. +s f6sd qiq-q6 \'6 ffiq rfiR fl 6iq Eldr t,
ffi firqiq d +s qfffiac (pbo) Er r+q t$-cr qrdr

t r +c 6ls 6r sq 3{qs-d-ri6 t, ffi* or<q rc qr+o
trqr+r sq4fi Tnq 6dr 6aqdawofu*airt
sq-*ryit B frci,r d td-qT qrdr t r

Er.UfiqdEq

. rqift{{ !firffid iirs aa dkqq t r

. qsilEs rfrtfi?arfrd n-{E n-q {fucq i I

. sslfTd yfdffio ffic aq '<ittr t r

. vslFrd f{q( zqr€rdr q+ir t I

. ssiFrfi fi{+6{sr ffinT dfmqq t I

. \tsdi sfffdr y5fd snr rre re ihfuqq t r

. Brr{d qrrtrfr C tffiq n-d 61 gii {lql 2s t I

o d-Block * :rien rq iiis, irsfucq. cFr t r

o q-6 rF f si alir rd di ,u drar t r

. I?si c{ 9-d( crn i clqr qi srf,r f, 3iiffisr t I

. 14 er v<tfu+ gdr rta qQ*l I r

. !d c( yrcr qri 4<t rR qrdr d :.T{ qEfuFflq t r .
o sE € tqsq (trdr q-{i ql) ElEatlirs ?Er did t

orf< t r

sslFr6 66r n-€ €rri{r t I

slEfr€ 6c i sqi qrt lrcr sri qror n-€ U," t I

tugd 6r ardq Vsrss +s ( qrg), Fs{ ( iiqg) tl
Amphorenc arrT{ rF fqffi6.r t I

Brrrd d iai d qE wq$ ? :qrddr. isEz r

q{d ql ,rC 6{+ c{ sffid d qn t srst+r, 6g{,
+ciTdtr. ,itr6 t

Qf.{q, st{ 3fi6a qr{ t I

Ta,rdri6 qj Fq €q{is qrdr 3rqr{ A{I t I

:rqFro $-erq errdr 4ar s +rfl t r

Tf#c ridr i y{ft-fs' D,o ( qrir qf,) t I

ssd T+{ dqr rrcr irm Hahdum (Ha. atomic no-105)
Eka (llka mercury atomic no. I l2) |

qri t ear qri sl(lr (a +dr c.ffiEq t r
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. Hfun +f, i rer qi qrdr q Siecc, +tRrcq,
3nffi1, Siqqq (cs)t I

o tq q$ itc 6r+r cEqiiwrns t r

. Etrq ft1ciE6 srqrrqr{. t r

. {srq1t{dn i ++d g{sx qri ard $rq ff{$qia dsi I

. :fqr s{r,{tdr qffit{s i snffi1? r

. Erqr(lrFrr rgqr di sre qffidraf H,o, so., so,,
cl-, H.sol, HNor

. rafffl-sr, ss{, qis}{s 5;o cger6fu+ ra t r

o srqRq nIlI c{ rRr, tid,Fr .*{ mfqqq qr{q rE t ectt tq
qrflastr

. Erltrcr dFt c{ 3iqr{q ii ffir rs t nqr ils 3rrEq +q cr
tstr

. urgrif lfewr v<i ra yro+ at frer g;arc+ drar t r

o +r& +i *.sot rqqT{s r{c dA t r

. Etn rrfr rSfm eqaii d wqi 3lnr+ oti,{ 6t t r

drf&6r 2.1 1' aflI{{ fidr{ A .{f*rd rfri
aflr{d af,rfio rTol zifn
. iw rir lNiets eoh; T(qrq qf.sq, !ffid

qR"fr fi tdqd q6c
jltturqq

tf6{it'{Ftdr

a?ii +1 dri
E+<ir n1 rrrl
rffr
fuqn xc'E?i +
f,r-€ra

Tt q tH qntur

. ta {TA (Rayleish-R+msay)

. rrq,l ?*i t ttrnut Tr l cr r

. qri+rr (sorenson)

. "ttra lT.ia lSctrutze

. ciEsr (Thomson)

. fj-gq iT' ,1lll)

.flIq{ ai fi6 r{6ldn

. T6rsl (Yukawa)

irfi q't Etq
tr,ill. tdqir qs fir
61ri.j
plI

@rq 3rc.r.it qqg

ffr+1Etq
i,s Eiii i y+M 6r

i-€fr 41Etc

:}TFI, GIr{ E'i GTdII
(Acid, Base and Sflt)
. 3rE-3{R a T<rri t frd urr+qr qrcr qfl t qi Td-q

f{dfi d a Erg-qa dT{ gsa ani t r rqq srqRlrrc,
qd F,it +n +{, rrr{ rrte ; uri an i r n-< t rrst-r+

:rq q g{d i zlrtir{l 3rE cri TA I r

. Srr- a'rr i uaei + H <rrfra rqa vm srr t +l
iT,+ tr;fq tTiq-, ri EE Ffri in{{ sofqa rr. * r qr"

arq i-.qq tc, +l +rr 6, 'ei t r qfqo zircr t-irtrcq
Erigrffis ) q 6r'q6 frcrvr r rittvrqq fls-gr+rrg r cT€
.rFtr 

I

. Fsur- 3{d s grjl 61 qrqr f*-qr i 'rqq c+i * r qrrr{q

nE+. irq .ifEqq Frfr6 6Ha I ar6iFtfr+ *a a
,ifrqq rrrr+rrs 6r q,q{ 3f.{hqr i {{{r I r

drffror 2.r 2, ElfJrq rrft{tq [(Itf 6 dd o?n rqfra

fl.'fio,

I

. Tii'r,-i1l ( IrcrTehus )

. init +f.{ (IlcnriBecquerol)

. +.qtfi (( Idd\ i.k)

o s1fft rde Bri,gliet

. itrr? Garad,y)

. +sc qt ('s qF iitust
(Madnnr C uie and I: Jotio0

.1i-fr(I-ibb!)

. oit{r (Lrwrencc)

. +sf-v (Nlerdcle,r\c)

. iqkfr (Mull-ken)

. qiEI€ (ostwald)

. r<q€ (tutrrer r;ra)

I rI;t:F] r Ronrgen I

iH"r4r-
Rla*iqiq

?rsii ,rR.ri

raEir- 3{raYI

g,rq'i{fi 3nq?i {lroir

6q-+r t{qi eqw.di
* Fqq

:rqn a a.fri fugia

idl 41 dls
Ir{ fTT.,n.' Ei €rn

fd lqqt r3IFT

rE -E{ :rE irzri z

rqF-o or< r<mire +iftiqq * rifi d, d
E$R * t{sir.6 fir{
q, {,r a sftsfqqi qcH t,
tsr{6ffiiiir
:Mrqr r*r* r+i q_

!;Ijlt].lqi c_ ffir-fi

vdrq{rg| { qFr+'F6 +
{ci,,fuqffi{rr{t
:dryffs riTi i r

sirr

rrr.jr6ift-6

I



qrfrilo
dtd ]qfrJl

Es+1 ircid 3{e q[7r d T(rqti-6rq slfirin-cr C acqh 61
sr6tl3TFI

qsrfas qFi 
'rFn + .r.jl

d, lqt*ia
ftir'i

.nfit* e< orq dfail
d,qdq
f{qd

ar+iie+ :+< rito *r 1a

i<iqo qq 
'{I(, Yd q

s1
EEE{ 3rF .{..U F{ili

pH en-t+d fffr+l ai ardqar q mfrqo ol q< qri *
id< w ,rl<s v pu *a sr By,il,r i+dr t r E{i Td *i @
sl3qaFrdr 6r {dt rf,dr t I .fi *i iflrq + pH qF d E-{drq

t {iir i t ii +t qfl e.r Frdr t r

drf @r 2.r 3r qu r{I{ rrflzi fi pH dr.r

q(IeI pH

TErfr s-c

ffitc tffi{n
lcafir

YRFI

1'r
{Tfr {€
ar (qJq 6r)

Y' (qlq 6r)

r4( (qT" 6r)

ira

frdrro ur q aF (tndicator)

+$ Tqrqt{6 drFro n orci i.r i cffir drs{ T6 qfud mrdr

t f6 i{d{r 3rdc t qr flrfu .r1!ror rcrdr q++ +roror t r

6rfddtntflabdFro
(Carbon and lG Compounds)

Trfr qs 3rrl{ E t. 6rdr c{w1* * riffi sdqFii *
orrq qc ane{{6 t i6 Tqr4 {a{a E1 crfR t( >r nl rE
{A-Ei1 16"1 6t qr BR E+{iil ar elr oi r or4r sts 3rq
rcif & qq srffi q{& q*idrr+ 4tr+ q+m t r qrde
q1 Tetm'atenr rfr 664 t | $r+{ i q6 lq crcr srdl t 16 T€
3rqi dtq+l d {qq qr 6i ofuqi (ct ains) wro ?, erfi }
iq IllI 6i Carenation 66i t | -r+{ q6 3rtr-q r€ t | 3rd: t
5<rEsr qi ri$ftTsrqr +ii ii rrqT qrfl t r{tftTE{qr l6rdl
fifrr,r Fq C cA qA t:

1 . 6rfr{e + Fc q (rtrr q{ qs #qpz)
2. +Af{cq !:i lT$frd tq
3. 6rdr q1ir6 tt ctA-r qs qqr * 6q d r

4. 6rdl srgqfNrrs (EEril) +6cCr
qrfl fil d 6r+i Bqf(q? rrdr ? I

6[da t SIIrFq (Allot opes of Carbn)

rffd i {'e 6rdr a 6.ii t qr4r qrdr t-frq G iErr? * Fc
i r s-a dft i?ir ,Frie El qq ii 3{qfu6 rr{ 6{i ? n {6 Xli
Fc i q{ srdr t sfR 6rdr sriqtfiE-c {rrdr t {q dfr nqr

iq;r< ol qcrl qrrr (6{ al qrd t rq ordl-srfekras 61
qrrc{ crrr r{.r itfr t aln qi'li 3rsits r1i4 anfl r qqft A{r
npn is|{e 1lsrqtfi Fq t q+ srn t. wj er* $i,r+ 'jor
qga d frq t r tn gvii ql r<ftid 6{i sra nFii 61 srcFc
(Allotropy) 66i i I

1. Et{r-fr{ q6 ,naflis' r-<rd t r dft * ra or+dr yri+
* 6R,r {6 q{+t qi sffi rErysq n n ffi + qni
*otqdarqvrotrr-ci riFr6 6&{ d q<rd 6Ii
+ 6Fq +{a Et{r d q;F tql s(Iq t n Tq r<Id qi,

ilci dcr 6rzi * tds cg6r rtor t r g$fl 3vil'r lql *1
qEdd c.d] d Aiirt s{i fu $ f*ql sro t r

2. nEr{e-nFr{z i{qd 6r {src{ E}i + sr{q {q' t-d
nqT l-qd qrs i ffidi * sq I sc+'r 1tfl t r v{*r
sc'im it{d dql sra i:r fl i€ q-{ri ii $ Etdr t I

c'' qqent{6 61 .qti-sng szzo q{ *fr t fcs{I y{i1'r

\i64t qt€q tEr ii fuqr qrfl t, i S{rtrs s<sii si
en1mi+,vdtrIercrir

'/

7i6q
7 t eqftrf

24 34

2.8-3.8

8.4

6.5 7.5

4.8 8.4

7.4

2.2-2.4

tuarr-{;Fqiq{Eil'r
Tqri i q qz.i ?EEI q<Tri

qriir
qtsrg aRrs + Fc { !F.ii
o] rirlerd s rs{ * 6<r
d. qqg q-+srq I r

cirffi l. 6-r ii al
ani a rqE c, q€ 6

qsT 

" 
€ra r<llil + q{cpr

+Fci
rr!3ii sI .ntr Tri i Era
qadsiqr:,ii+arTris
Eracr 3?irfi_ l



a

6rda !fi 3r(trrl Jqmrt

dftd 2.r 4: 6rf{ 6 3qqt I t r rvh r(vi x et$ 6&o d qnr * r rr {'.(, q6t{f,

"zrk t fEiiq t r dqdF rq, +irftiFrg-g q iFqr 6,* q6

f{riqr .s R'!-FiPl glirq cB {sric. ini qs.i fu }n

rri E rrrn i r (q!iF q-(-r6r*,q 4', 'r4 EF qrsq
firfr ? r c€ tq 6l sqfiFl t@ 5q i 6t siif ai q6ri t
t+q qrn ? r

1. !t{ (Diamond)

2 isr€ (craphite)

:. qt+ (cotet

r. a4l d+ rcarbcu
Bh.Ir

s. sBq 6d?

Gcmstone, sEi i, rtsl ii,
ctrdYr A, Trior d, rr'ittine

ete ' , if+o. a=iii tuT t
3r'r'rrr i x'in i6q qri sri
faqa 3l'rq-.c + 6q i
d'd rstl. {tn
.dr =iFr. 

qrdi c' 'iz n?n

+n TriFI i 'a Ear q, rqr+ii
+ rirrr i, ;&r+ iqe. :,rr_rpr+

Uofifr{ (Acctyl€4e)

ffir 41 +r xiq+. trTd fq-4r i 6l cir r rq trq +l

Jqqtq cgn- +y rm rovr sra qrr, qinq ra{ d{ra'

+'<'r i+ t. t-ri orfl <+fe+ ',{F ft d{i i fqqr ar t I

{rr. (Ether)

tq{ ,ffir q {qr{rn + t r ct crql*r6 qq{id Erdl t r c6

E6Y6-€ i H{q trdr t tF{{l cdFI i1f+{+ + Fq i sq' Aq

l{Ift } fqdrq-6 + Fc {, argq i? +ra + tqq. qq;ne q{t
3rk i f6ql trldl e I fl"qFld F! i icF qqrdr ril qrz

qqfr6 xE + qrq + 6r+ rrrq arm t r

EEd s@trd (Et4/ Akohol)

tfqd qst6q q.+ 6r ra * -qr rd,r+ qr+rta ir,
* rst {i t {ir i dlE{ 3Er #r A. gqira sa qt<+ fi
* *o t gnot fo" 1 t r tiqq 'rsr<a 

qdi q eri{+l
fl- ia- n arft l' gor ra * ffif'rq Hq i- gt f+'r+r

r l'ermenurronl Hu i lnro artl ? rs{fi Tq}'l vrS{' fqrfl s
yFrE rrli {. drd{ q rsF ifin i- 3'T{ + Fq n. cr<riT qrqr

qrri d, gi a :ra {rlf,[i !-<I{ firi d aql f{d]Ts 4 Fc r
f*qqrottr i

dtrd r.@tfd (Mf hvl Alcohol)

cfprd cdrrf, dt q{q qEn --ri 6 -.'16 ag+r a ;n
++r,T qqr q ,q€ ai'r { ta a 65 s'ii q qrqr 3r{I t ' 

ql{q

liEtE qB" fEfiil rq F s 5{+i r{ 
"rT 

E 6t a:" #t * t

Ec ti' T{ q q-fi x'ql F arrr i r rrrrra ifl i fsf'r- 'tiil
i {md rili ata ai rftrfirYl TF{ qlE-{ rd,rFf, 6 Er 6EE

t ,-d t r fro qcdF- frr + {q -qor6r {'rr 6 -q c'

Tl-dc r d,n i. aur ft+n ,nt * hflT+ i Fr t h,-cl

arar * r

-qotf (clucose) 
l

ni t'rr 6| n#'{ rt 6(a * rq< :i,Fi. qri rii a {r t rrqt

rnr A'r *rrt + 'n ,ii + Ei i 3E-6r crrl rfir-q qFir fidl
tr cr irei. + .,rcq 

flY{"q'{q, 
Tsle * qq f-{+'

ord:{ sr{nffrsr{'s
6rir Eri-qi"*lEs q6-ffia, ntrfi ts t r srgqrsd i- 6Fil
sr{-**r{s or-{tr{EsE o.o3 vtdfln qr4 vra t rlsfi s-d-q

r+qqr rdq sto i iqgc-tmq <re c' sB -7s'( dlc c' dra

:c-*rqr i !ficfdd d vlifr t, fri 'gq sS'664I r '{q E6'

+t c+a ffierl i frql qrfl t r ct*l gd- xfffl'e r< <rq

c{ {i-rd i-c r<d * sF{ -irdFil i .r< 4 qr& t r +ffi qii ri'{i
qrqesn+ 5cCfr+f,frtr

ordf{-o ulFro
6Fh + lrcrq 6Fn 4dr :isr n w-<cr * qq qtIii-rit

,fld*r Br{r {C. .F  t , qfl +r'q e f+ 6rfi } ctfEil d
qE" It(qI dfn t r dlc tctl 

'. 
q+r rc H^) frtr rc'H r'

J;r ,, u , ii+l r( H. ,, lqlr+r (c ll,). q{riz+ Tq
,in.."br'i qi* q-+.# tr -tt.os r rqrte e-r*r * qltr+

I ft A ryn {rqrq?fi rriti t 6Ic rni Hr rqt Jri'El

rcr{qi, sTiq{, i{Atu-r 6r?r, EIis6, r{{, +< r a "fr

6rdfi{ dnr6 i T{rn qri t L

srdd fiad x- rflrfi Errfl
(Chemistry in Human Life)

fl*l-d (Methane)

qr lrfi 1116rl, ritr{ri, a qrerr irc * r q; {iEfir <Te;i

+n ; qrd 
"ri t -'rq* anq st qrsl tq f ari * tqt

+q qd i- 3rfl ffic t cla q6tad q 3iitr6 fa.+q + I Essl

Tq,irq ;riqF 66f,. srdfigtrEd q -Fntsri qrft + 4flr-

i' lqqr qldt ? r a{* 3rFdiaft 6ra fi. 'ircl zrqf itrE sri
61 qrfl n'c, srdr Eq irle 4{ri i ,i Es6l v:irr trql Yrdl
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+6 61 dre qfr-q .rd flnr t. fon qfifr or eq"r +,-6A t r rq-firyirr lrrs E{rl i s?ii 6i $fen {si l, 3ffir + Fc I nqr
vEa-ef6 3rft * Fc d tdqr irdr t r

gnEfrd (Aniline)

T6 +.{ + ffirs t + tu.Tqnfq+fl EtdT ? rFiiEf,, d,{.trft t T6 ffiq q{< qd C srEriq itdr i wsr scqt r {{{
{rA d s ft,irr r-sR i61 3ttqfidi q Tft qrf< + q{n i- fua
qrdl t r

6. qain q.rErjr I{r
(Styreue butadiene rubber)

7. rE?r{f,.fi (Nibile
rubber)

8 .]iTriiqq Ir T+z (r,ot)
cthylacrylate)

9. >ffiI (Tcryteac)

.Iqcr{D Jqd{

r{rcffidr (tsomerism)

6dr + c{qr5 E n g,I]rdr t c*r 4nA t io rrd ,fo d
wrft-++ qr +rd rro, si qr si i 3rFm Frir dfir6 art t r

tt qlFr6 Eit {crc-{d 66A € aw 1q qafl $} {qqqqflrriir

3lffirara.i aq aql

frd r{ri {, t6 +
3r<r {rTi i
t5ai -iFt, Ei a ql{r

ht. a-e, cn <cl t€
{ni t
qfu+ aq q-e i
t$1, Erk6, .tsi, {R1

,rr ffidb +{TW,

tq{. g{sn ,trJ ncl tdqn
sq-d{vl aiti {
qrF-6 + {d-r rid i

CEEI6 (Polymer)

5*. : ,.1 tp qd. .ri ,n6, & xg *. f{-sr Fqrn
riFFlI q qi- qBq i I q 63 dti-dre xq3ii n fErqi{ E-+i
t r l{rrtrfi Fc t 6i 3rfq6 {sdrS qqql (}oss-t.inkeiJ
Networt & sq d qqftq( r6i t r gs* +s * {*r a€-6 {ni
{ rg( E{ qtutfi-ql + r6R q{ frsft 6{i t r

cEdfriD-aul (polymerirarion)

.iq q4 d qltd + a x{ar it-i-xitn }q xlqq i q+a

TB (,a -." ,q a-iF t. F T{f6 6{i * t?n rs kqr
?f'Trilq EE-d-dl-qrl 6r.rlil * , qk oe ,{,iFa ,iEEr il d i
ewl cgr+t+rot ator t r

dlfu6| 2.1s: lIEEaquf -€d6
q€do

I qarlr I

t. ridfi lrouterti hq itq-s, ttin qa{
aq y,iqvrer i
ffiEm tFia rsrrj,
tiFiir a..r 4I- aqC

Hrr-, +,I, qqf{-d.

tE{i, qqi + 6!i
t{ildtqfi rqn ; E-+{

fr&o tsi aqr
t{aft( Tr

13. t+!n€ (Bakelire)

ra. {-drqrtr srqFsrEs ifsi
(Mela'nine Fomraldehyde

frstcd (Exptosiver)

i+sirro ts q<d tiri E, k{i6 <ar t 3rflFr6 6qr 
" 

dtd
tatr ssq rtfr t rsi ffiro E-6i t I 3;, ffi.fi F{q t:

1 . A.(r.4. G.N.T)-T.N.T E6T {tdr Mq +q q<rd
* ae arSh fi +rr crq l-a4f.6 qq. qra 

"Efffi3t€ +1 ffqr i Trrar crdr i i rs6r E{{ 3rfu6 sqqjr
Edrco q rc i 'Tq 

",rfl ; Eq6 Tn .rlq ?r@
?Ffal rT.N.Tr I r

2. lIqalqEz (Dtnrmir€)-r865 i 3tairs ++f, i
grFlFrrrz 6t l{fq,$r{ ts.a oF I ]Ir,f-.F ErF{rqrFz
q rrffin 6t r.ri iri.qq +sfe + sziFr h<r
qrdr i r

3. srl{.A.qfi. (R.D.x)-rr*r lI0 -rlq ffi tqel-ta q*
Flfirs t I Eq (R.D.x) 6t 1i( irqfa6T C ,qrlfitfiz,
qtrff i '*dq{' arn rrd + ,d 

a, + rlq t qrrr qrdr

t r rqi- wlfuo wsl, iA-rfi.d-{zEa, sts,fufi 3Tq,
cI vfalttr ei fc-or or ,Erisd EFlc q€6f€q,
+rrqr qrdr ? r

4. qrf{rai ffi{ 6.N.c)-?ri ir{A ffii (16
ffir ffic rs t I {6 srFrqr{z q-{ri + 6rq srrdr t I

:. cfrdfurrrd ftiRrfs
(Polyvirylchl ide) (pVC)

a iiFiFt (Telton)

5. mrc$qB?ir",rr{l{(
(Polyacrylomtrile) (Orhn)

10. fra{rtzit (ctyplal)

11. fr.rf,h-6 (Nyron,6)

t2 lf.roil 66 (N\1on-66,

2. fur (polysryrene)
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s. zr€ rrf} ftrid G.N.P)-4i ffi6 3rE ri 6tr
qrfl t | 46 Etrrf, s qri -n{f.6 qE 61 3rfuifiql ERI

4rrql srnr * r qE aFI f-fl. ffiq iq i-dl t, d
e-flf}Ififfi.6idltr

3fiqfr81(Drugs)

i + adrs i 6rc qrfr t r ltr"r i tc. +ii, frs-qddt t
rln 61qffi d atrr +t-+i l€rcr fudrr 6t t{RR ddl,ra,
rn-d e'di +1 ds g{ aqr e+i d d ffrqi drq fqfq t
tqR d ,Tt r {sr{r frfq i eflrfd{ 3M{qi Erdffi Y(Id t
fiqR d qrd t I q$f.d \'{6r{{r{s t qsi. lRqt t a{Fe,
ir-irr6 3rE i ffir q difqr, fTqrd t Hf{frr, tffiI,
ffia, s dtutuFm6 3lE qtE <qFf q{d qrfi B 

' 
gB v5q

#it ii 6t q,fi'6{"I f{q t,
r. qffif.€-qffif.{ 3rlsi{qi irem {Efl

qt{rg3ii iesq, Fdr$ .lTf< t mr4 otd t ri qMtrqi

.f,q Ed !-$R +, +srErii d rrr,ft t ra er+1qic o1

ffi t r ffisr dfdq i reze d tr6d q+qFilEd
qffir tFsdr or ?flfsqr tra fidq+ Em ffiq rsr
* ddftqr +1 aq ffq qrdl Eirfl qt I tt{fu+r,
>irfl!tur, q+ds-{, ffit, ffit :ttE
cBq \.*qr+f.6 sffirqi i I

2. {fttlt&-i ffirqi qc{ qtqlgoli 6i cRi q 3-{dl Ek
d I {6r{6 6ia t I i ffi 61 (tud €li t H q
qre 3rR q{i i trfrs 6q t cgfi a1sri1 t I ffi nsr

fcsR A-d 6r c,iFr qrit 3rG + *s fii q 9r+r 6lo
i fra er ra t r sngh-+ q+nfu6 ffi{qi *qR 6{i
i ifirs*q. fu€{ s 6ts * rrq sffq t r qrffit,
qfsi-d K6t6-d, f6rfd, Ertqiqr tr{r{r{s utR img e
+1-eq mr+ * rs d vd'r H cri t r

r. qffie*-\.ffif.€ fi nqh {rt{ d s gqr
Tdni { t6ql qrdl t rsql-i, }H1, ftifufzr, cr{nfir*i
qrRcgs(rffitr# 3lffitaitl

L trdrq-{*<a si} 6c eii t ffi xg< H vri t r

frFs-{6 6r vfrq {{t qfa fsitrcq +r.r i 1845 A 3ri
qfia tqr * sq i f+'qr r qq* c{sr( 18a7 il +q tqsl
i *fu +l frvlc+ * sc d r+{ fsqr F]M,
littro qlkqq, i.d.ar, {qrrE?s iirflrfc, ?r.ftnt
qFrda, 3]TfreTq qlft fflftfi * sq d rdm H:ltt t t

s, FdsTEr€-sffi 3itqfuql i !q 6c i Tsr s n*iqr
cr6 3rfr t r r{t qfd Tffi ffr r6lf{dqras, 19G i
q+6 d 4 r t <qrE gE qtsqsn + qi( qq< qlna drfr

i r g;a rm ffrd ard,rcgd+ffi rn f6'4IEIifl t I

{ffi (Fucl}

rc v<{, f+ii qomr vJ rqa +1qr& t Tr y{q] *l +n
rr? t r iu;l q scq qffYu {'fr-6'!t T{qi .ltt++ ]rc-ql \

qn c{ irdr t r " k{ ra':qr * xlltn q, .i.i 16r, * i*r{ EIA

t ar {w, aa, fur aql 
$tu *rr 

r rc+ T<tflq nlqtdtu( 6'

r. als{m-or8,
66d 61 6t{(lr)

2. rdfqa(flE+fi
Hrco aq st{d

frar, elo. arr+te terc at+at <t
ahr ffsr-d* rqlqt. ds d+rr t r

) + ffi r ( ft r€r 6r+d ). cf6, *rd.
ertqtsr, rs f.rr t qr nrd {qi t t

a. td-q +rt-crrfr+ +q, (.d i-iri{cq ns, *id +q,

s-d ts. ilgt{{ t(. 41,i1 rrr 1,iat iTq;, {kdr an
fleqtrt tq, ffiq ilrr t I

rra-a q-Ofr{s +s it pc)

+ oy{i qq r< Telli , qi 
' 6r Tc.irrl 6FiiT6 €E + Fc q

faqr orm t r 
I

rt{q.r. atfl (PioducLr Gas)

rr tr ora r< oto w ]q rqlrrd 6it firi qta t r gqi

"rri t *.rc * Fq C dr qn qd rtcn srfirfi +q 61

aqr ti.tr t+ii or fr,:q atfi t. liriqm.rl."ii.66i€r16
Tq <rq q{ lfu( 6{

,if{. +fl (Bio-Gas)

.H niEr + s.si q{ fartu{{frt,nsqai
3qMdiq'rFfltq{fr Fir< tre {d7 d -rtfl t +€ fiA

Eqdr 6dr +il3]fflas {.rt or +ra ar& t r

tT6-c drra (noa<et ruLt)

rtuz i 3cdn H sri qT[ dt'n qi t'tq6 664 t I {€ nr+
ri+rgT5n7 6 ridra i 4ryr ? r fi-a:=iz aeirrr. <rre1-q

dfIr. qErjrjr qIflEE f\ .{r{if6 qi{s ,Ii" Eril'i?Eii Eil

atq a'ff il {an qrdr * r

r. a'r&tirec-5;rqa. ffira a-rir', TEir" 3litf'ql.
#a irq, tngrii 1t ci,n + Frttas 61 3!.iI.I (-i-,
+-fi t ln-'rfi llrft rer{ 6adt t ",tk 5II$I t{aaq IEE
qi l+i?d 6in tfcr {rfl A r i'qrti.E.2B. irtiTqldr.
FE1rir ffiEE rlF itt 

=wffi <,tir'q 'itz-+ I r

:. alg ir<*-*q {{jI +i qii *r+{ 3it qsE4 d
3rE qt 3cril'r 3fikErfe{ S €rq Erfl ? r +t-
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qqdf{cq ,r*irta, *z { *irtz sa <rr r+q
rli * or{q ffifr]cq q qqffiqq $t 

"fr 
;iq +rr +

Fq q 3qdFr f<;a ?r.r i |9q r< u ir<qEir qTff ir.+
"iraqr ?r

3. frf+d +<r-fiifTd tft-e +{6 i rilq {fi qE d.dq
3rtsts6q{ +r sq'c}'r trqr vror t r Evi l.o. go <mra
drro i r isiri rEi BRr sid Eadwi nffi 61 3c-dr'l

f+'q qro t. n ftq t:
tq ERI ffr (proron) iq6 fl BE+'r t{cr crdr t, +
ffi1 qq d.dq qfffis{ t Tn ddr t r M se(
(}rii.rr {+z) t !t ffi? qi 3rfrdlqr + {ifi i
{{ {q-r 3c+rr t6'qT ir t r gs.r5o.d.-: oir e<v.te.
d. lr+ vrfri ri+z 6m cqq qE+qr { d,rs ir<+ qt
sc.ifi fuqr ,tqr sfr{ f,itc .rEe{ i d.dt{ at<+ 6r iqdFr
i6-cr ,tqr t r

tOfr.I,l (Petroleum)

T{ g+ tr€rt ir 6r ,nq ffic rs t. fn€sl Sfus -flfd E{
t r {€ qHr srdr t f6 {gs1 qldi * Eq <ra nqr rq nrc c{
qcq.r t g€1 ss:i Eir nlfc<a wd-r +1 Fr{S wc5 n
cart + +s qs-qr {gi Tir6 + Tgn +i crq qr t Itaidcq
orer tr= ta, wmr av r6irw 61 qdfufi q{fg?jf + qq
crql vTnT t
ad 6I tlitl?l (Purifirarion of Oit)

n|fu<r +) t<irra xx;it i fc-{6r €cis nr:r firr ndr t. i
sfr.i d cfrqr 6l siFrr 66t ? sdcqq td s1 q+q 3rqsr
srrfu ffi t qlqr qrdr t, q] ari Bcftqn 3TFta 3iqql e'ritq
srqi6{ii qr irlir qrfl t ga Eq td 61 723 K c q{ rrd 6r+
-q-6r rqrd 3IIs{r 6{a E apr "rn +t l.n$ RRr t ffi t r

Eq Fqfil t ftuile oit 6i qrit t GTft tt irfl t I

drftor 2-16: trllf&{fl ib I.{rj|
ylfljl r{?I{ qtt{{ fqqt r

3mrrtrtaa (Knocking)

qr 3lr<ft6 (6r Esr C Ttcrr rti qrd rc rdfr qi 3rcFri.{
*-tt t r g,[ster Bi +itidcc C slcsHlf cltrm fuflFr
+q fuct sr v6-dr i, +i-i?sfqo s
+s + qdtd nqr i{q cqlq{q qqi$ qqsr3ii * En'rr

igqFrd +s 6r q+'r lfdqFrd 6{ t{qrrcr i I i-ifucc 61
flftrA rf,t E1Ii * fuq er< fafirEr *i-gtt*forur aer
qqrw+6{q $l ilrr f6cr irdr i nql sngit dftfi 6l "irs{
"fr 

or"r<rq-+ fua Es{ t r

il-fid d @lf dl (quality of petrot)

qBr t'@I- 3rf+r {gI s[ tcm t, "i EFS qr<f.6 <6{
isr C acfierd {[{ q,1 qqdql crqdr 6r qlrr 6rdl t I a lra
€rf+6rd? &.r nqr 3rrgd'q+r E-qi 3rftrfi' qrqdr 9tq t I

'.ri+r dqr ffi aEdtsrf+r aqr & * fuEq ,l icftlrd
3rEs) sri+{ fl fiirrd qdrdr t I'

E$ gsii E1T{Tdr 6tTs+1qen i qrv qir E.
s] o t ro rs Ei6 i rffi +rr qi #j {qr fiffin .EFr6
Etfl {s 3-dfl i{Er fur <m I +i t{idr 61 }f*r {qr 80

t, qdf{ Eqr{ T6rq d T${iil't sfi srd {.ri 61 crEdr roo qr

s$i qlT€EtA t r

fr-d tqlgr (Cetane Number)

ffi +s-d 61 Effidr dt{ risr c{ li {i 6rA t r ffiS{
cL,H.. ?it dtr $ {64 i tqt {fls nFrijr t (pn E{r+1 cerane
61t@r ioo +A t, q-{f6 I tFro Mr q} +ft-rit Esdr
t, +1 cetane riqr o rifr t
LPG and CNG

l,PG Gnt uified Petroleum Ga, -d +{ qr sR 6t+i Rqll]l$i
qra osst{Fii liri i +q fii{, nTmr, ang@zl n,n Ei
aleri fT{q- f6 crdl q Jtr tqdl ;rdI t I LpG {r 5s di
qrqi{d li€ E, 'i Ef cc * dtqr arn fusdta t irofr t r

qr jt ,rdE;l qftflr fqqfrr
:. anr$r tq edjrF'I.7ir'

ersir. r={r i {qr 6
svelerffi'r

.123 5r3

513-623

5.13 S 6rR

1. gtrr td
. iq A-d

. d-cc A-m

s n"i+z i? nz n-o. ?qqrdr rd,
(fr+-,rrr, Srzing Papcr

ETlffi
2. {s i.4r
. i-fqqq {!rt
. Bd 3rqdt

itffir
. i-fir

zqt+,{q + li.qri i']f

$rdr +6 qrfrfl nrn

T{{ Ttinr d ts-dT?r6 &
'w i. Dry ( leaning

t r +.( {crr } Frr i,
Dry Cleaning. Dr)
ClcaninS

303 r{

303 423

303 363

163 393

393 4?3



CNC (Conpr$sed Nstunl Crs)-sllntdfi ts at Iiq+t
o'<* qrri qrfr t r orq+o qrqrd{ sr6ir t cNG fl cd'r fucT

sr lEt t r sr<fq-6 ts d .rf+r tql r:o t r

}ffo (Fertilizerr)

Ffi q ssdi + qfT6 -crT<r e dd *1 qFa * ffi, nrEtm,
srst{T, ttftrcq, +f€qq sflf< nFii al qrq{Tqidr E}A t I

,rl.ii rr nFii6l {ft t T6'r *ri t rdlo'r tii-ft 1fc i rr
S El {fr El qrff t rrq sfr 6} t{ 6{i * H Etdq Fc

t E-rrq qi t rriit dFr+ sf{d cnr i tf{ i nrdri iri t I

Ef*q sc i {n { 'ra !q 'rlffi +1 d e*r* ort t r qf< atii
* lr dffii dt rfr I r fuoro qq d -ss1 TflI{fi-dr 6c El
qrt fr r s*c+ 6$ n6R t Eli t r {,16r f€{"r frq t:

r. cratfi fi s*{6-{r rd'{sii q- gqn-?rfitsr rE
sro w<r t r 5o qo atr^irel dFrd t{q t,
. qRqr (urea)-nfisr d a6 yFdrrd rrtiq-r 61 qr,I

qrd orfi t r

. 3rq\e{qc x-+-. Eqq rrE?td{ 3Trirkqr * sq i
sqftird €fr i ?qr d'lqq 2s rftrK 3{ilf{qr qr*
qTfr tr q( i'{r*t * ffi oran s4ro t r rs+r
c,iFr T{ rl.d tfiq d Til Bqr qrdr t I

. *fmer rE?s-T6 +r<rqr 6l qci sr€r .416
t r qrqE d {{'adiqm qlefra{' * rlc t srrl
crdr t r

. *fsqc wrflqtg-Eq .*co 6r g3ni fli t
q6A llFr i fuqsra f6ar crdr t rSd +1qte *tr<
sq Ed'.6 6r,,i1'r,irii * ffi EIqr< Td Frfl t I

z. ll2frrqc * r4r6-ttftcc ffi{r{s, ttRrqq rliz,
ttftrqc s&? 3nf< .nZftEq * gre 4e stro t r

r. qrmtrg * r*r+-gw FtS-{ siis oFq, srdFa
srgc-d, srsi{s o v5o 

=dT 
+ t r qw wd;a ai'

rfgs-ii 6]'frq 6r r{rcr qrdr t r

q. fficln v*a6_Ss !-$R i sffi i f,+ t 31ft{s (q cr}
qrfr t +q sriFEq 'rTee, arqlttqq qq qts-e qk t

qEGtfi (Nitrogen)

ari{isr frq 61€rc r<JH i 1773 { ql 6r qE q6 i,rdr
te t r erg { ze fwa rr]r'r rricr lTg qrfr t rq6 +s qdi
t q6q{ TF ? r -ird-,rtrlt q r{EfTrii d r< irdtr + _c l'
Iits. r*'ft t rcE itq r-dqr tficr I FflT6 r-fi H ldqt rE<rir
+ argcG-d ii etudf di tq d q+d t r sff d ssnr v.it r

flsfao eE q xqlf{qr qli i f+'a crdr t I

.qrqrfunr{ 59

d6ln.t do (N cy.le)

?Earirr i6M{Gl.rgl €Et rEar-rr t ffdr frsqr0
s a{st{ci Rlrl EEc!-sd h nrffrs-r cln rd 6{ lri I vts+nt
an{rr{a' qs qf i tr,.EE }.qilvtcoitaqte
qlt iq fqqi c G 64 f{rq-- {r<r+r aqdl q lrR 6{A i r

fr-s.nfaji q ig fiqloiytqrt tlqa eTqc-sdtq rlfatqa
t 6 f{iir- *i,r+1, ds'rii, 3rlitfTa, rlqEs qR 3fl8 + 6s
i r< drfi t, atua aq#<a t qrrisr 61rrdr tur 

"fr 
fefl

{i 16.A t r crsr 6lIq alFdts{ qo t r taq+ ERI sEq-<e
{t rrrii. H.rr +i.rq;i 1 {d,ii + Er t iq'fta iqr ts
fii gPr clq ar at =rd B r q{ Tr_iri-r ff'ri iFcrxi EpI

t

51, <rgq-sq n qdq

+iqmfurrrfrir
wfr lt, ffi argr-sa i lir rrf*tvr

Eq 3it(

{

ifi 2.s: arfirlqfi
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3lsurqgr.dblE

. +slE{I{ Gavoisicr) ai TgFfr ffirr 6r nq<rdr 66t tr]
tr

. Tsr{r i{nrl 6r f{6[q rdr'tq fra lv i gel r

. {srfi fqnn + .rd'i-d fq (rratrcr) }'Tiqel *r g{16

3fd qsq 6!ii 61 rir+< 6I qq+c lscr qtiT t r Eq+'
3rdfd rq + gtr, rql d c{gl {q}'r * t{cq, 3i'qr 3rE
Ecbil6r tq q{ gqrq, iti,r6i 6r {{As'r. qEd s irfTd
T<rd t qrd q {u q<ld sd'r 6{fl, srG qir t

. rq 61 Fdfrdr rsl' rqi's (Scrarch) 61 ctd{fq-fi qTTdr

R fr+{ 6.fr t, iqsfl qrqr +q + 66trdr mir6
(Mohs' Hardncas Sc.lc) c( fif{ 6r t r +q *-f, q{

5id yEE qd 61 6ir.dr trq{d t-rq (6d.dr)-
A(I (ro),6t{rsq (e), aqrq (8), €r.d (7), rsrtc
(0.7) I

. irilr (f,hment), rq 6I T( tlr.] i f6S ql nri dfii6 s
nqlqf{fi fsfq t, l iil, i i 3ilE{ I-rji C lilnkd f{rcr qr
qq-ar t $r r 6 qlrqr qr s-+m t r iR-da, ttqr, qt{
ql ++q rc ( 3ri*fi-r{) 3rrE

. fd,r{ ,nn qfi qrA ygs nrii Er eftIrr . itdsqiqq
r+n t-ffiq: (,ts.qx), fufu{.il (26%), \rqfrf{fi
(7.3%) iflii I

. FIqr4 qnq srt{ i tuii B1 drsd qrdr: siiffifi (5s"n),

6rdr ( r8%), El{gtsr (ro%) 3{ft |

o d cr i i qiq-€ ndi 6l frk{d 3r1cn i ffi i
qtFr{ crq ti ?, d qrqRq filq i g1: (€l i Eqrfqd
H q T-+t t r dFro * 1or Es+ riT.6 €] + Xuii n
yh' nra dtt t t aiFr*;i Rqftird rd fl 3rjcrd s*q
qrwn rem t r ro d u, a q, :,r * rgndnivri
t r St-cri, atr6, *i, c6i6d, irft I

. t qI <1i qiir6 Tdl sl iitrft{d srjqrd I trfii t fr,Jtrr
(Mhu.e) TIR tii t r fr,flr i 3cftsd f4Fr:r q.qii +
X,r rd qfii r ii-Eq, srq, fri qr qd-q i+eqr r

. furyqr d 3cRqn E$] +1 1ro ori * ffi xgxr
iifuql-r. ffi+rsr (crys..Izrrior) 2. e,rRFrl

(Distillrtion) 3. 3€Crdi (Sublimrtiotr) a. $lrd
a,mEn s. qtfdEl (Cbrom.togrrphy) mlt qfl qEF{:t

(Steam Distillrtior)
. fugftftfu, :r+rdft-+dti tywr"rs{k6{q +

ftri vgft 6tfi t r

qrF{rfrfu i rr Fil + furylr 6l fc-{ trqr irdr t fffi
Fqriqi Goiling Potnrs) i .r; { iiftl6 €tdr t I qqfu
nqr$ 3 ${c (rractional Distirrrrion) + EIn 3a ifild
xii +) yro ort t frt* €srri+i d rf,dr {gn 6q drdT

t r oa a-E t i-ie, *qr snf< ES frfil 6Rr I{s H
qiEr
sdqr.rr hFr * am 4 tt +q q(tql } li5q 4i fq6
6d t tqqi q6 alq, $dm-r (subtim|h) tfl t, (ffir
rd r Es fsFr o grq 6I(, iqirdir, .:cdFqq q.nrEs.,

ffi6 trE 3rf< q<rd {s H qi t r

giE ;jrq r<l{ 
"rC 

H qri c{ ls r{d{qr c- qri 41 Tqrq
di srq i q{d qri I st{ qlc 6l d.sr H qA c{
F: dn alc er+{cr ii s{ .ni i r ti r<{ udqrrt
(subtimate) rreri t r*i +5, iw-da, arE r

nrc armfi + ERr ti 6rdfi-+ 'raql o) q< eli t n
qd C argffisi-d d'i t nr{< qc + qrq qrqqi-d dA t I

+t-tstilr, iiqd c61rd 3{& 6r {fg-6{"r rS ftnr
ERr fuq sTnT t L

6tdr{s t*om q* fu't Ta €rdr erFq +d As
vfld is d cRsiftn Etfr{ 6}ErtE fr-fi{rl q-rrdr t a6
rte (sot) arem t r

t0 fudrr ni q{ q, 3rq-cr ik+ fa-d i i t+r ,rqt
{d 6{ !.6t, +A-Er{. +( ffitsl 3ni< +drgc t{dqr
qrttr
qs{ (smoke) sE d 6dr qtr .ri-{ 6"ii 6r sffi
fud{r trfl t I

qiIfilra f{dqr i ffi } 6Dii 6r qr6R ro. t.d. t
r0 " t.d. 6 Eldr t, $ri dt !qr6R + 6"ii srd fff{{,
srFt{fi fffim 3rh Eqd ii srrsR + 6viisra f{dqr,
fidq{ 66dri t I

vE ffi ffi fud{r i ffi tdqd 3I9q< 6r fs-d{i
dtd qT:t t fudrqT srdr t d o)tfla$Eq c{q{ dgfi dt+{
3rs'iq E{ 66i t r Eq fF-{ *i, 6-qr (cosguhtion)
ctttr
afEii & qo d @ std {r qto ffi ttar t rse rA
qg< + et crn t frrd i fr qrr qri fqsi Nacl rt<t t
<ca q<r qr tm i dr +€r Gretra) sr fTqtq El qrdr

tt
qs 6t{ rs ffi drs i cntferd E}6{ iW t4sm
{rrdr t il {6 if, (ceD srdrdT t r*t-ffi, c-ft, q€r
srft I



. qs qs 14 (Et irturyfi rs C cftsitod Fl€( ffi .
ffi.n qrr(r t it sE rrcq (Enulsion) dadrdl t I +i
1s, 6rs+fl qr{d I

. *ffi fffc'ii t 16r* * r+th E] ft sd gqrq .
(Tyndall Etrect) 15,64 t I

. atra, sr(d, fu s rs 6r ffi i{dqr t I

. rq + f{q 3{rqf{4, fsaF( +.3{lsR rq (aq, rs, tq) .
d: dit 6w.. t fuffi TrT rtn t, .€ orog lttotetuteyrritr

. q{qluJ (Arod'r) iIEl El an dt t ora o',r t d f+sl "fr '
nqrqf{6 3rFri6qT i qrT a v+-m t r v<3 era or-*m i '
rd rt qrm 

r

. ii-€ir 61Etq i.+. zrqr{ i rasz ii +1 r

. rd-eir i qri{ 61 3rEqR frfu*-r i t+qr qr 
r

. \rats ffi + xd.r + qqq +En +1 dre Ei r qtq 6{i
qra ffr+ E tie*r i *l ramli r wrol rrfrr+ +i '
etc oi qi,

. Msfui+ rqt hqqq#rolelc E-$ r

. Bir q,1 Elq ffi{ i 11 rr:r t ol 6 I

. wqt: tq<, d-l oon t tum+l si dA t-+m, €r
ot ffi rytzi{ or qrisr - r Eln t, gil orfu IEr .
wqfuE+ei16r.nTan - r Ef tr

. c{qrg i Bcfrqn sifl s" { *fIIrcr qrfl t I afir6 + .
elr{ *ir tMqfr t Erdr t , .. Eqi enr sr f{qtq ffitrfl-d e&+ir o'<t t r

. g*qir or efiQ-aa-rr tudrn, Erf+r q{ i !ftmfti .
frnqr

. qql{ Rcrll tql Y{i f'r,r flr< r{qq rm * a-e,

{q{qrFfi Gsotopcs) +raR tr*i EE-*qr (, ),
q*feq (,H,) s qqftqq {,H)

. €, ffi RqrE (qqn qqlr, c{< c{qrE Fci4' irr
di t {ci{R.6 osobarg 6-6dri t r +i-s il (,,Ai), .
iifrI{q ( ,K{) s +tum (,Fa{) r

. TE, ffirlltr6i*in41dql qqn, c{lMal
*ier fir< dt, rrggrir6ltsotone, rdf,ri t i +t-.c',
s ,M"" €TS fr6 t df6 *fr 611iql qfi t I

. c{qq qg qr smr, fi{si gd-<il o1 ri@I sqn r},
I{cF&<Iitfi (lsoelectronica) Ff,dli t r +$-N, ( 7*7
= lae), Co (6+8 = 1a e), CD (6+8 = 14 e )

. qd+sq-c-Sr+ftqq*rrlqRf<.rqKqrEiffi .
tr <l f*tii + feq qrt fiFzq S@rS 6r cr{ qqn 16+

d s+-tr t r

T{r{lfulrl 6r

Ers + qErcdc {de-dr* f+{q + qlqR, {&<rq sffi
SFFd r-d ftt qs nF f(ff 6srs: sqirq IIF (Avaitablc) t
eqi( {c 16 {"is f, riq{ qgFqd rEt t I

caqr{ cl cin{{,l crFsEr{ t r

*-+a Brrtm c'qrS rrat c,q"l ? H+ rfir6 c nflr
ld mtr
+q-o sn-gtqr qs tfi il€ t fq{r* q"fr qc{qifiii a1
3rdr :rdrr nqf(qlAt | (frEcq, s{iftqc qoEf.cq) I

errut E,ur 1sy frfrqq 4q-6 & qr+n tra t r

*a qq rpt ffi i qr+H ttdr * r

ffit+qq I pol c qFiltr+ EqEqriT+ , 17, dr I
qqqrr riql (vrf Number, ffi rq * rrqrq &
Tf'rs i Jctrird riraii s a?iii qi tqriii fl +,r rqctr
riwr +-eerfr t i rS I r' t yEffn *li B r

f6rit T€ 6r q{cIE (Atomic W€ight) qf, Tr€{ t q}
q6 Rcrg Erfi lerg + rqcn
qr(tr

r<ftid flfr t t6
+ ii 12 ,{r,r t f6f{

clqr5 rrfi +,{qrg +t rqqn

I

fl+{ cirt."1 + rqqn 6I srarsi,lFr

c?crsJ Eci6 qi' r+ 'cH i?fr d iffiTq+
!'E li 3etud ijra:ifnqr r+qn sil ligl 6, q{r{{ Ernl t r

c{I1-g alfur sr t6{ Gcmi) Etdr t r

{+<t{, nir flr 6q + 1]!r y(f{in 6.fl t
r&eil c{ 3{rA$ I .s 10 " 6dlq tdr t I

qrfuqrr (po

'rr+ftn {o
errm tfar t
rriir

sirr0") i932 d qtreTsl i ql 4E ({i
*.,t i qqqTr s 3ni{l Ei<ii *
rsi 6r grf$lr (Anripa(icte) rfi

atsil (Neutrino) ti< rero i rsal 1reur1 i ai a
rqqn q 3ir?qT rJ?r
qr€ isn (r lteso),

aqtr
re3s i g6rsr ouke*r) i +1 r

i+qtr6R*ElA
terlri ar{in4 6'rr

I qars6 qr{ ign q *vrqfi qri

fq-rar =iiql *ra 10 8 tsrs 4
{qcn a+eir * or zzl 1r rtor t r

* q-co t vl rom +1 qro tfft lrmtony. i
qoi t sS vsF 61 sq+tqffi6rftqiqrnn
Td $,i a 6i t lrFr td{rq tqqri (Res1Mass) {Iq

ffidiffi+
i'ra-frq tla t,
qlqo qeitce s

srEql] mn aa t, c< iirfle-{ {r
TcriIf+ (lsonetrici) 6a-et I r+i-
srdnfa {q, q6 Cit t qqr{+fr t r



a

qs {6 61 nE irr Frq s-ii q- qrqr srdr t n] i Fc rq
re * srr6c 66dri t a'n ls TI ql qq6c-dr 66+ t t

tt-Eh s isrFe 6Fil A A olcsc i r

f6{i {<I{ ql T6 qrdl li{si 3q qqrE + 6.023 x 1 o" 6'tt
tti i, qsd ot q6 +€ tN{olei, rwrd t r

ffi T€ * \'{ *d t ftird ,ficrol3t 41 {@r 6.023 x
1d. +fr t r Fq t'qr s] 3rril1rdl (Ayosadro's number)

rigl eei t r

ffi S c{qTg +1 srfldq 6qfl + Eeefr {ffi f+<ir
(\'al€nc€ Electron) atr ffi 6sn3ii + ffJ, dn
E+<ii (corE Electmn) reoti t t ii {ltqcc (Na" )

q, Na,,-2, 8, r, fc{di r q-dti a sr+1<s (2, 8) 6Tr

rd-eir t r

daifr a+€ici d qilrd Eqt di t oT{'r i nmqir-o
qftffrql{.{.r ai trn r+eii dss € 81t'+s-cidr
Bl Tqff-d 6{A t r

rs l(q],]J 3ncq I {+'r 6'.|{' og c+i t fi rs f*< i'
q* i sri.rdF Td-eil Er sr{<{q q6 c{qlq t Ed c{croJ

i tro t fqq+ cft"nq qFq q{qq orci {frcel f{fuq
+{ii (In.n Gases) ff{6 tu+€ slq 6{ Ai t r

{+eii Fr.ri srA.TIqIol qr {rBn nqr Effii 16,16{i
ard qrer"1 q( avnit r+a d crdr t r gs rsR }'rii{rd
,T{cl53,i ul 'fi5i' (lon) 66r Erdl t I ffir" ma{ sd
rirqr liTqq q +qn qrfiqq qq rm rrq edt t q'i 16A i
crrrgd * rq v6R tqlr ai +1fft o1 fuo ti,ite,+o
qr fugr< +Et i aq sr+ *q rqTfui c"l d *qi f.jrql
q*l.qqsl3lrqFff {,rt 66T qt iI
qlFr6 fu{fl r+,iqr q6 q{crg i {d Rqr"! i a@t
* rqnrdror + s'fi€Fc ddr i, +W dffi dFr+
(Electrovalent Compound) ?II 3ncfu6 +FT6 (lonic

compoundsl at rni t r*t-Nacl.
a c{qToloii * {s{ Ai 6r qr r*q, trsl t&qic al
cr(qi.d {rffi dd i. F€ riqtq-{-dr (co-valenc}J

reard t r vrqrqeii * ql-s ii fa-di ffi g.q etA t.
.rd rdi d {"r rqrt!- Rli E r *i-eiri-r a q'rqrir
t rrz gard rcr lsingte Bond), 3]iiffiir + q{qrE3ii

* qq Gq-{r (Double Bond) .{Ifi, rctdrr+ iiFr+ i
i+4 rq qr r iqlr+-o +r ,i@tq6 qrr dq * 'Trqrqrii
aRI erd-f( ffi Tif Srtqr t sq rsR +tr s
erf*}fi +i qrriqtqr rqYr: z nqr r t r

sai+r+'dr il sdqricn {Wr Tq 61 .{{ + H r&d
{ffi qqrg 6r qs q6 Ed-+F ,{r,r +dt t r E< fd s1,1

Ei t f{qi T6.{rqi ffi g.c 6t qiqrqr +ii q{qrE3ii

d t ffi q6 6 !Iqr,,l Er{ feqr ird1 t, c{ ffr Tq sl

qarer itif qrqrg$ * fiq <ht t t gq n$R & a"r .il
3cgtrilirqfi (Co-ordinrte BonO {64 A I

rq q:J {q-{ ii i+<il 1tq T(rr 6G qri c{qr! 61

<ri (Donor) nq T6q 61i qla qrqTq dl nrd (Acc€ptor)

Ea Erdr t r rir6{or-3,-ifT{q qtzFl (NH, ) rEI tt=Fn r

. {+ir4."dr 6r ffifi fuAFd (El€ctro cTh€ory of
v.lency) + sqqR r*fi rF * srqrt ol qt rsfi €fd t
ts 16 a{rfr srfl 6rfl t .nrd rieia Yo arh rcr4 3{qsl
arR s{ A r sfi c{cl'l al qr6t ot]r q- ffi o1 dql s

i rc Erd t da6.di d rd{h di ve *T gTq-{ !qq6
goi orn wrar i Sr ti rd +l riirtre'ataqrac Elfr
t 3lR qf< r€ sl qlrt 6sr i E+etr 61ri@t 8 t 3if'r6

t ii'l T6 c{qr-.I qFr6 aaEir er'I fl srca 3rqr {0i 6tdr
t, ti (idf qi trrn-{6dr qrr€6 drd t r

tdr nFii + qrrrEsn +1 qrd cnr { srr a+<ir 16 di,
T{+ c{qIE dl rr{ri{6 tssl C qT'I Ai ? den ffid
# I Mqi iEEi" fnr .rdl ,rrcrqri dr qI{ 6}n

i crd q@r 6IA t, -{+ c{qnl ffiq tii t oqt
rrsqt++ f;q t qn rrl tt r

. r5fr i e fui * v{qlI 3ri#I aA t a{i di{qq sit
ai.sor rrl t qrqrvl:rii +1 qra *w d qo r&eir Eli t i

i tt qfFq ti o,Jobte or lnert Gasest rtarfr t
. orirq i{ 3rr+d qnln + Eq a,i q 3rqtem 6-dtdqq,

irqn. 3qT,ir, i6q[l. niFlr nin'lsll r

. df{qq 3 { :qr,ir q.d i ffiq t srd' 3re !T?r { i rH',
r5d aur ani t ;< i ,i wl vrfi i r

. tsrl rfrd d rd qrd qrfrra5 ca tfuivrl rrr B,

tqssr sr+r tts{itrrd :q{un} an iw +1 rr< fFct
rka scqR d;m t r

. Etidcq d Etc ffirE q rtrc+r i +1, qt 6IE*mr sil
sts+r :rq qr< t{i t rql t r :mtrcYflo di } 6Rsr

dtucq srgqF + aqn qi 1qrn + ,ni d r{ft ?tfr t r

. €Tfr.irnrq}iisi st{ q{qqr (Asrhma) + 3crm ii dfucc
dqr :fliffii? sT iqryor lqrs di ; fds frqr Erfl t I

. Eiidqq flcclfr, t{q qfufd i,rvzim e- crq qri t t

. frfircq 6r sc,itr Ers r<d+1lltr fu 'n tur vrm t t

. lrnn (Neon). oT :]q"ir,'l fufl'Til. idqd {i&il, ql.{nrd
l sTfi qfir{ FE{ d dtdT t trerE 6I frFr vfln *iet

qj{ ri SBiksdrtl
o wi&e qqq { qaqft-6 rnflrtc q frqn +q 6T fiI{q

.ro qrar * r

. qT+r qi dtqtsii d, q(sqnqqrdfirqifilEcrrfd
* 6Rq n-dr{ T6ii q nlrafs til i qri }orq qttt



64 qrrnq 2

. *'lfuqq, 1ii6, iitud q fu{ qil {fqrd fiIq (prorective

Metals) {6r srnr i qjtfo <st qEeii ql {r* drr t
1Ttte Xm qlm oar t

. rifeqq, ttfrrqq, Ee1 arq( G-ight nctatsl i

. alfr,{q, ifuqq, dftqq, }Fs+qirq err{C (Badioacrive

N{etah) t
. Erila 3l.IIqr (T6) d.rT 5eTqq, {gn {q (Ducrilc) n?n

t,la eabtc ( r]Iq 4l s6Iq, ffi a,Err En Trd Er<i +
sq ii qfisfrid fuqr q q{ir t -tudr.fi c{ q6r qi<1

trr q6) dnr t :in rF+ +fla qni ; tus, iirq d-A q

iiiqr fudrn ir ?, fT{i q6 +?n tl sri- r

. ri.{rd i dri al cT?r *t, (car.i / Karal) i nEf{i( 6rA
? r#r, ir+ el h,r ,rn i ,cf'qi ,)a ,{Fl .qr at IE t,
"vn5e 'il: {tran )a Tr+ +n i4 diC u-l

trr]d +1 eTfr t, lq.6l *ae qR qq a-at 'rTnT t r

. aiqr, f;ko, ftio +r sdn qr:r+a ffi +m i f+qt sTnl

t 3rd, 3.i fir6l erqq (coinsgc Nletals) 66r ir t I

. qqmnw. rti. {m flFl a{q \Fj 6ffi !{gq ?, aa
3nqrn t 'rfrd t qfrdi qrqn i cl-.6{ a(dr trr q6dr

. 4ra ":rg:ii* er+,

t r fraE"il w e'r fi 6l q4 nqr fi-q raql, (qT,

qmi.q eni< + 5c( fdqzT qqfri{cq q-& 1roitl d{
3ir qq'itt{qq } T*arr } E onq e,.rs i t

. frt (c€m"no d+ffficq 3ffirac, fuicr6:ir3lI3n{r{E,
\-afiirqq 'riqrt- et ,r4 cr* n arq,r rrrflrr; A)
e

. qs +iz C cr+ fudT iflr qlm t tit frtz * r<t!i 3n'rs q

tr+ or* *fual oft qqfrF{qc fuffi-.ff Er icry''l

+ni i tm ;t'*ta lconcrete) qtt t t

. fuan uq i u s"z +iw q 2s% fitfid Etdt t I

. zt Fr ({t€{), fzr (67v") s SsI (33%) 41fq,r qrd t I

-.4*. . .. ^. ffi"6,i i lr+i-T{ s q'i't:r fu 6r fq,rq q,(,r

toq qrdr ? r

. q6 st{q +1 sI{6 .s 66r qrdr t ss sgi qE 3,r+'fr
(qrcrfr6) qrTg Er {{fr d r dleq {tr efis 1cii-q Elt
tt

. sf+q 3r+s elqrqd, g<r 3rgkqt- ti-td, qqzFii nrrr

qi + EcI( BrTii t EeI didT t ,:it fi sr ff-€ {{.1Tfr ? r

fit SrrfaiE

A. liTigcq

l\4. qr<1

B. t'dfur4q

c. *teqq
D. lr.fifirqq

E. qeJfrFqq

C. d-sT (Lcart)

H. cm (Ilercurv)

I. dsr

K. trr+q
L .irdl

r. ritlgqq wl{lle tcommon salt), €tkqq ord'ie (soda Ash), ritG-.Tq :IrE":" (chile Nitre), { rn

(Borex). dlfurq rr&-r (Clauber's Salt)

z. -ittftrqq Fi{I.e trcc|, .iPiirqq +rqt+e, i)1!rqq nr+ (Nrtre' saltpeter).

:. &iwce owliz lCt alk, Calcite, lceland Spar, Limestone. Marble)

4. iaisi?. AairqE Erd-drie. q.{q qrz

5. trfit{Z, E ir€T{., +a{eq, sl,Id{
5. ltful{ra{, futl
u. t&r, qtwra

8. fsicll
s. +€iEr Ec, idlqr{e, qfiqz, ++fl42, t-Etrtz

r o. Fi6 d,rs, H,rf,{gz. itodr lii6Ez

rr. vri-gvrrz, C'nre
12.lriztE (Load stone or nagnetic oxidc of rron), &ar{e fsif4az,qT5r iitr lsz), rcqirI{a,

fTto{. (Spathi. iron). i@'lcl-,]]f? (cuFcs,)

13. ifuq fic{, 3rizE? (Silvcrglancc), *rrfr{Ez (Horn silver)

ti q<rd d qd-q iffm i arqrr< ama tu'l r<n ei
sr t-.E r<rpl i {d-eir 6r q6 Tq 16,r at, BTq t r+i
Hcl.lt. So' HNor 3IG I

q{d fq+ grlgrrtrd {qF rtqt qr i nqT ffi qdlq

tudrn C 6E-9rtflf, 3ll{r (ott) f,cft"rd 16A t cr ti

I



r i*eft +1 sc.itr nfu{F fflr$r AEiid nrfl 6tu6 ifilii
+ rm fu ar++5a +a< d t+qr vnr t r

. ad ol qfi-fa od sr yqq cqrq {S ffT6 ms EI{r
1s69 t ifrq1rrq1 46.T{cl!l fic( 3{rqrRT srFrd sR!fr f I

5rh aryn, r.ii i "ti,r+ 
qs n€Tqfto Tr,E{+ Rqrg

,nt * 3rw&drd di t r

o sn"li{6 eit{ffi q{qtE 6cifi & eFnr c{ +d
(Mosele!) ERI v<a a1 r4, ffi (q c{qrg 6cifi +
3rqR q{ 3f,qi€rd f6q rq I

. 3rT{d sRrn d *fuq.ifu41 (Honzontal Rows) B}
aru-d leerioag aw rr$ rffii ( Verical Rows), 6J iI4
(Group) sifl qm t I

. srr{d * d@r irE 61 E{A qr{o sET 61 E+eir tlqr
q1 rqRta qrfr ? r arcd sr rql * qtet {F Etfl t tfi+
RcIE q1Er6t sHIt q6 {d{i{ oto ? eik ant' q.+ e,i
* ri=it * eTs {qln fiA t ffi Rqrg3ii El qrd 6s

Tliqr ,rt 6i ilfr t
. yqq sffi+ i 3rfdq srr{d n.fi qttr i 3rrrE c[{l]{r

(Transirion) Efdr i{ord lfl t I

. r&s ?ri * rs} or qia ff{6 fuqTs (outer
Electronic Configurarion) qqlr ddl t 3iqin q+ +i +
q"fr e"if s1fu {qn EtA t r

. 18 q{ tcri. 1, 2, 3, 4, 5, 6, 7, 8 :rii stit qri +ERr1ifi{d
dtitrF{Zc I iqq 7, A slR Bsqqrif (subgtuupri
frqrisd oti t I

. q,i r e, zs 3+( e d {firtr€ iEr (Transirion Etemenrs)
ld,rq i

. q,l +t, nit fs qrdn sRrfr d qci sIffi ffi q{ Etdr B,

lrqqqtu-qtird,r4tr
. riflqq tNal, t'fiFrqq (Ms). qtRrcq (K), *tum (ca)

3rh aftqq (Ba) + ,3rfsqlrs (qo+4o G. Dar],) E I

. gT ,tr (Ar, trEr, (CO si'{ tu{n txnt a1Etq, tTi s*{
fii+1r

. f{l{lt{qq (2.) nql qtt{qq (u) q1 Eirs ffiq (q++)
iolr

. fqffi1 (si) dqr sitfrqq (rh) Ei iclq i.i. E-Skqs i
qlr

o er.$qr o1 dtq qq. Htuss i a1 r

. 3rf*kr 41 ?qtqrffi qfi{ea i +1

. ftzrqr +i dre r({dd i s1 r

. tn Tis, fir{i qII \.q q.rrt dt=il * ]]!1 cTq qri t sq:nq
(Scmi-merals / Metalloids) 66qrt t

. 3cc\'S + E<Ellr i-qd'+cq, f€t{r6ir r

. rnqq tqr qr' fuqfr al gqrc+, srqrfs", q n-q 3rt{ Alq
( .{sqE ,I[r) 6rfi t I E[d qllfu 3{rflTig Tirfr t r

. 3iq\q sqr qi f{qd Fl giqrsfi (nEr{s qi dre6{)
€rqFr(: {T iilq rq s ?rq d=ii sc} i qIfr qa t
srqEq 3{qtq 3irsT -<rstr 3riffrfs qrrfi t I

. srg( 3rFr6ifln: aiq 6tfi E, (rs qrg E cI{, tfmcq) I

. Eqn 6-d}{ qq dftiq t qi {sffq6 6qr qrm6 rn{ qi<1

tr
. Il,r{tfrfi qr{ (Strstegic MeraD zr+f{qc mfrcc 6i

6dr qrdr t, fusfl scrfu eidftersrl d srgqn * ?sr t,
t+ * sr6{!ii, @iq {Is1qi{{ -eiFii d fucr sTdr t I

zEit{cq Ti$l{qr 6r ntd{er6 3i-{ qq rrfiifi qrfl ddr i I

r reiflr+ t+qa arr+ qqrg nvEz I r

. q€ar +q qerrEoif I qci qrft E t I Fqt ,rrt en-E

sffiqc (o, t r

. diTaq s{i E6r qrF€6 ?-€ t diqqq F{t s{d
slTqrq+ ,i t r

. tcrr ffic c]Irqt r{rfr atr

. vetfiTfi +Si Eundr6 rq *itin i r

. reiilra *{d sr-{rsd rq g-qrqq t r

r vaaq E+qtrqqdr smr ra Flin orar ? r

. Af.{q 6t {*-E €ut (white Gold) 664 t r

. t-fe 'it qs EUt (Liquid GolO 664 t I

. qr6fr 61F€6 fu€{ (Quick S v€.) stra t

. 3r,{r FC{EES E1*5r tir (false Cold) {6r Erdr t I

. +fuqq 3ii*ris qil fF* in5c (euick Lime) EEr srdr

tt
. fuaergil+rt+er+{q5qicre 3{qrq ElAt fq,

qr(3t + ttt { l]!r r{* {E vm qB3n + ljlii t I'Fr
ttiii

. {6 fiq Llr( f,Ts'd qdF:r+qq c(I 3I{{q 6i t, oT{mrrc

rrero t r

. disr, Aaf-{dftqqEtl

. f-fla, nra irt{ qQ (70% + 3o%) qi liry qR t I

. q{a fti-€r, f,A (so%), qS (3s",6), dh fif*d (ts%)

4i 6e .1rg t r

o q]-+ }lF dizeq r co td q nd ptdr,lu.n, +{i{ Er{q ( \ obet

trletar) rrerd t r i rdi q tft rE{rn ({a) C qi
qfr?r

. dfqqq, +tfqqq, Vri{rqq, fdq qro{rrorfr € r

Tqrlrr fuir{ 63a



I

v<r{ q} c}ar rdq a;i qr {+qfr or qo g.r yqn ol, m
rraft i r*i-NuoH, rorr. ca(ou)" rrrE I

eurg* ar*rgs srd< ry f@rt t TaFI T{q H- srr+t

rd rli t rii-sq, co,, so, a& r

qr{ + !flflrs {rfu 1!r ffi t r ss& T{c oH-Tri
tti t r +t-K,o, Na,o, Feo 3rf< r

3T< st{ {R h El-s 3rftlfiqr + 3c{r< qR .qE +
nr*fi or iqettqr d qrdl t fr (qq (salt) 6r fi{qilr drdt

t r+t-Hct+ NaoH =Nact * H.o
3EEr # fu.Es q, ai Erd 6{ ifl * nrn sm d frfig
qrqitfiEtqttartr
plr 5< 116 {er r}fr t d q<fr o1 edrfl q qr(ql-dr

E<ft-d 6ra t r Esfir qr{ Eragrqr qFn G') + qr<q +
<6q S eg,rq6 + qtl{t dfl t I

pH = l,'g -L '. & los IH l
II I']

pH 5I cF o t 14 t +s itdr t rfrr f'+a:rii $ pH ot
qn z t qq <rtr t, i srdq Eti i nrn fifi6T qn 7 t
qnr+ +dr t, a eirtu di t I

pu scale +1 eis fr+l i *1 t

[fid itrI4 {6Id pH dFI
(l{ (qlq) 6s 7s

T-i 4.8 8 4

i rrriq )

{mro;
nE 2) 2.1

Eti,tq i sa% lt., 3!% NH.. r,6 co. s% Elrisr+r s
3% ( o. ,nft H- 4 tryq aiot ? reH } "ir+ 

qrqsi

+ n id{? EIA E. qr irtn c iciE 'r{r sl?i rrq t il
<r1 * wv ffir+ lrv elrfr t r

fta !EE+ qiiz {i fq6 (Ml( ) fu 6 d l, qE {ffi
fsffi itq t r

qrar +8. 6tdr dri .:qrflrrs a Erfgr{r fi 6l fo"Jol I

as +s t Tfi orftr{ $qr yrs ffi t r Erfl cfin
s{l-o{6 + Fc t q-+t-6d, EEql-dr 3rtE + ffiFr6
i{qilr i 6rdr*'
cref tq-dnri #r t n +i.ra +" erl a Ea-ctirqrn i
Flfc-fi I r

eq tr lrerr crsl fi sv c l{.5I ++n qFdmrire q

tdrae rqn 6i atfl f r

# qrd fu rlrughril'q cest, N.o etfr t r

Ei$-< te ar:vriEr g5n ar1l i FIq fq.{- ii i i6cl
arar i r

i+rflr 6rr i o a qqffi-r itc 6 fu,rq 6r q+'r t6qr
qrm*r
:ncr+s qt v5s sqqf frar €td t r

q-€-{ fu \rdF rrffi llf } fq{6r tqrqt'+ T{ cH L I S

{ H cH-ct ( grtfiirii 3lgsfqf, qstrs) t I

Tri i i,rr + -E i cF 61 nr ffft qfsi qFl.-6 rrq

d qra.t S. r+ * a-*lfr 
"q 

Tiql xlf" r,i 6r fq{q
rtfi t rEr+r qs geqh q}l e er*S qtr t r

{tq{.iil ',rEtd sEilFi crFFtr6 +q (conprpssed

N'turrl C's{\G) CIE lrdF 6'ur.ffir hfi tq t I

g+i eo eo,t rm fi.rltra +l *i * r sq-fl vliTn aEii
i itr, & r.q q rrdr i r Ec crfiT6 'iq 'i 6'.- t r sEii
i r{Fr f fdq rn rooli :so fan fir 4r i-Afra EF
rqrq q 

'idli=a fo<r im * r rx wi+tu + ryp +rr*, 
1

dqdh +q fl *dr {-d Fji ei rai ;i f*a rra *
(FIhephon- Brandams) i

a+*e lttartrrater dgd: ,ir + ]IE,I q 611113 cltr
fu * r ?rF ilan Eanertfl fu * il f6 3s'c flccr{ qt ril

tq'rodr rfr t r ffr+r' mr qi t t6 erlqq i ft rq{d 6l
(6qri grrrfFnr 

i

66trrr ur*r'g +I ryir 
'{vrq. Er 1'r i"qi 

"h 
qidr

ii {'aqr cr * r

6r{9rrr crqE3 + Tl ld.fir iFl rrlr4 6rarT{rl'i5 !E tq
q <id. En qrq ]ni? *l i trqr trrdr t L

rl< d
2.s 3.rl

2.8-3.8

Bq

q5{ Td 8.4

v?r (6 3lRl n qm iiil al nre ord orat t di+ qt
ffr i s+ar t <s{ ipil 16o1 6{ q{'dl t I

qc 41 3rd.rdr Ei R 6{i + fuq grq 3rF (Antscid)

+ Fq i qqfqi{cq 6rf$ffi{s (AI (oH),) 6t crirt tdcr
,roir
3i,rR its, 6raEi{r ncr 6rdl :itit qr*rfs ,hif 6I furyq
qrq, ?trfr I r gsqr sc,iq t zqtriii+'qrq tr
nrE{g{ tq ii {q-d, "r{acr 

q EI+r iil 3tr€{s sI
frrylr t I Esi 60% ir?I{r, 30% co E ils Co, q ftr
ie rIfr t risfi r+'r {E{, ois q rsrd firi i f{'a qnr

tr



o gui i-a t+ii +l qrr<n E{r} + t€q Erf$tqT crrfirts
6r j-dtq trqt qrdr t I

. tEce Er5qt*riE Er qft {i srdr i q{6 t 6{i
ifto-qqrotr

. rr{trqr 61stq iG,q-d T<drg i nqr 3rc}kar Bl Etq
tdrti 61 d r

. ffimr 6l Elqffiinqrslstq d siserEiatt

. di-r 61dq vfl-A i nqr Nr s1 qli RHr i +1 I

o rercif ar mn-cqic+ :rq q) ro qrar t r

. {€fi-6 sT< sl 3nqo Bf'r fqtqfd (oit of vitriol)
rritr

. rqifq-o +W zqqr rs qcti-r t r

. rqilrro *qa 'f{rso re $fum t r

. qrrs frfd-d cilqrfrtldF{qct I

. c-d<r ldt El :iTtddi y{ oG sri sTd RrO fs"q{ =rl5_:z

(AgNo,)t T{fi t r

. ara qql ll2ftrqq qd.I+? 61 66t t I

. de fl+{srr iirflr{s v-I6 E+ Frdrfr t fltt6 q6 tu{
qfr< qi qrtun d -n-d t r

. qrfE{ Es}'r i Hrf, qrwt{€ or yrit'r t+-qr qrar t, +itt+
T€ ictdr rd ddr t r

. c{rffi f*.{!ii st'E€ qts' * Erq +sr qr r6dr t
{R 6tq +&cq qrflfs t g* ffiv r*n or vryfr+
Ets t, ql qtdi+ tdq ErF{6rad' tsrerqTT&a (w) f{on
ol rr+ tor t r

. ifud rrfrl6a (cH.oH), Bl gc ar6trd, gs +qr qr

gs fsfi-. rt 66i t r

. 1oo% qFrd .]-6t6f, {l qEtdl- (Absotute) q6}6d
+rttr

. sri{ (wine) d drn{q t2% qlqd .rstff, trdr i I qlird
3{6}64 si spirit of wine lii aEi t I

r &s( d drrtn l"r qlTm sr6}6€ rtfl t r

o k++1 eit( srd i +o so",c qfud :rqt-ta or ? r

o iFrdls ffi. qr EH ffia d ,lx tf'ro :qFir6d,
qH ql7r i Sctr ql ftFdr qd 58 aic{ {&z a}dT t

. \kqrfs fiqfi-{ d 9s.e"r, qiqa erdfrs arn q..4e6 {f,
eror t rri aqQbrF ir€lEd 

"fr 
664 t r

. +d-i, tid et{ q|{d irqtrE } lirq +i qrsl 3ret6d
66itr

. ryId d w+i or rm d wcl vi <rcr ra g**l t r

. Tr.d i F{C qftr6 crar t {cr lri qiqr nE sffiqr
(o,) t

. srflrss t FdiftI6 qrdt C qI.Ir s]i srdr rq rrf^e}qr t I

. Ic+qi T 6 dqst 3rfufi vr$ uri enfr lngqqfft{qq
t r1d +1war d rgrcr t cr{ Eri qrd <s0 !rl( drdr
qr fi{Cr t q6 {fi 61 drf, rfq{ 6trrfirsil i f qqr
qrntr

. ra-si qr 6ar dtdl (Cast or pig lron) aJt aI 1ldt
qqG Fq t r EFi qrdl or 3rfrrfrdq 2.s s% T{ Etdr t I

. M etaqr srs]-(qd e}6r 3rfiffitqr a cfiffiqr ETh
et6 !flr*rfc -iq {Rusr) (Fc. O.. X lt,o) t cfuffi A
qrdr t rEq 3rfttfiqr + Et{n q}t + qtq o, 61qrir .i Es
qrfr t f,asl dlt sr qR {6 irdr t r

r frnrr4*, ffie Ssrn i T{( q-S ? |

. <'iDr + .{d-6{vr ii fuan argfr +r vre}'r dar t r

. f{qa rit 6dir* de t Earq qR t I

. fur qri { *Hikqq lsm rrq6 fc{ qq 6r ctn +dr
tt

o ffiae a rq"j E ti <.-i y{ qsFr6 sqr q ntd !4fi
rqa ort R r

. d({.A. Grinitmroluene) Effi ctsr ffgdtc iir{
tqwteo t, ;it zrdr tc6H5.crr,) + qlq sr< seqfiq
3rE q qr< rr{ts6 3TR 61 ffrcr t T{rcr irdr t I

. d.qLifr. (Tltnitrostycerin) ffir, ffiq ss t n
iEFFrFntc + TiA * slq i 3arfl t i rs+1 €tq 3I*-c
ite i +1 d st 'rt{d 6r te' tr.lot tc's oiD rf, rrt E r

. llr{S.qfi. (Reserrrh departmmr erplosirc) sI
rwqt+ofl slrfft{ri+rd-rzri{EicErt rE+'<rfs6
tq{,l.'rz.a.'|ii6€rq trii \rR S d'Errftit{rre', qtr+
t 'ffiq1' <ql i.d C 'a-a' + rrq i qr{r qrdr t I Eq
irqir.6 a1 dfq t8ee i qCi * fufarr i +1 6 r

. rrq-{rqrf. dr 3rtqqn srd-s ++a i rsog d l6cr qr 
r

3lltlkd srsrTqrfa i rla{t-ffin-{ +1 q'r6 x}Ecc nriqz
ot yqh f€qr qrdr t r

. Trcrss{ (3ngrffftsi.6) 41EiE, a-q{ i6-r i 1242

ioir
. PETN q6 3ft {ffif, ffic+ t r nqrqt{fi irq-

(Pentacryrbritol ter-anirrate )

r PETN s1 t{q,'f.6 .rii e,:oo S. cfd +6.s t,
qRgl.qfi. 4i ffi.6 rrii 8 r8o d. yfi sfiEs t {qid
a.qi.a. 61 ffi.fi rfr 6.soo fr. nfr +s-s t r



'I

tgir.qil{I. (Picatintry liquid eploslv€), $elil €ifil]tF
ffi.d t r E{r6r f{dq rEa dnr 3rk sqfi sriqicril
S d,itq t ?rar t ri'r&t q,itrdi Eq qr.{r6 fcrstas sr
vqtrr qrflerfr qslT{I f{ql rrrdr t r

rrl 6iTl ( cun cotton)-{g olTqr (68 + \Ptr c{ sr<
rEfas qq 61 qfutfcr r€Fji 6t d nqr ta i EqI

Eili q-&q-{rii iffii v,it r 1=+q q tr.il
(Terrafl urocrhylene ) {sr{4i 6r riidq{

Pol)T ner t I

rEmE (Polymer), +fr tqt-r 6l sTqh \tga s
2dFcqr +ffid {rA i ffi qtd.ii * 66r s-{i iI fr'cl
qrdl B r

tfr.<LaL 1Rot1vlnvt
qfs6 t r 1s6r
ffi+ {iri C

ciFiqt{, qq.it{
tleqi <W, tF+i,I

trrffiit-
* rrcT(i F<

rgr4{ f{5F 67

), td{rf€ d{rfs qtilf{ 6r
q{efr, fi-€ 6fl, vd-d qIE{ nqr

qrotr
EI( iiffa Ele t fs€-{r i(+tl
T{ri C t64 qrdr *r !c{ER

, ffir crE T(fr6{q d f6cr
{{d t Tq Erf€fi ;E64 +


