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qfr6r

ftnrr+] 1urr< ( yqFr+rt ftnf,lror ilET Rrtr6 ilk{ qfifir* qrf;r€ r ftnrq k+rgqr
rqrr+rkdr ilrt {.rtrtc ftrur akd rrd ttrrrcsqcrw ( frrq ftnr66c-dr ql* cfu r

ffi6 ilr crEqk+ ilrdr ftrfircr r5urcn afir1E r+ sffi craks ftnn srdFr
6daq orqtqfi{r q.IGte tftnr+ fuqr r kars m Ed'rlrfi} q.scr rf€Wi rgr fr r

ftErorcrdr tsFrc qrdr @ trt qgr+mr korE qrdrfiErcr gER arsi ytc
vfrmr vm {tftaa mqtr F{6m *q:ilnr frrqflak{ rr+r ffia r qprfu+ rra q

qIfi {q Etrd{rt sit( rTtf,qirTrTr ilutkd 10 cfti rrrlto<ur ftw+ ilM qrgrc
ilR qfirq-fr S r e'rfi qr€fiTdr$R s6'ft8r6 ilffi fr{ +€-d{rP+flw{ t,tfitgdr S r

ffi ffi drgr Tr ftrar rdFd{r qrqrftfr q r ffi @ ksm ftrHUr Mt iltr fr
mrfirqcqfu5a}q r

k{H F[HEr+] dt swrr srmfr frrqqtqk+ rrdt sgrdrcr +urfuc vr€xrrr umkr
q r FTqqrEk+ irtqr ?<sm frTqqqr ?e(r6l +ffitae rsd FrTHrm qqrrorftfir

rars{ (qfu( ftnraqT qr+ss qE{Frt nrt {agi gfirerc t surq{ srrfi irdr(

ftqaBt d t

kdm ftnrur+I q( Hrqfi qrsficr qggr q6rEe? q6 ?il \16r<r rfi crd w( r v6rf6)

tt,cr rwltilr r q6E qkqq 6oiqd e r tqsqB Pqcr{q sdc ttftgar

6{ I crdrsrfr E<r sdc {rqi Hcq si{rfir FTfl Frcrdg-+i k+<ur, qftM
qqffi+rilftr qq il{firao-dr qfi evrreffi rg ftq+f q tqrc+} fr+frqcrild
ErJcp{ frrEqrdr q I {flEq'tr{ ffTffi Eiffrc r(f, rqrcc kc{{qdr ffi([I P{qfr Fsqr
frrEq+l s r m ffi clr{rq r{rE{ ftHur+r grrsr < ffie qm qtr qrd iFrR
qtRr+r q-{. r qtil rs srqrn rncfii ilPdr+r ffiqrrfr ffi kilq ftralreit
wqqfl qqtq qrf,drt k{ T-q q.i ars} ksqr( g r

?RT FrTaFFr qmfmd Tffsi F<{qr cfiHt+{ 6rdTI {(r{ cI. 1[rr<r ciE+{,

ffi ng, EUrrrsR qrgrfr, EF<<t qFII, fuittt fttrqr, em{.r qFrFn{, E.q(ffi
*rqcd r qrqr rrqrfirfi radrr rrtgi ilqFrE Enrrflrrrfl q+ rq{rftr vn Et6q r

qr{r{ {m, s{re-6rt t 1ffim firs{ RFrE rsm rfi sqa t* qrrcr irfrr+ sflrfu
k6m A;r qrqR qfi'rrtq t

rrrswk+r
Er{6rt F{t{r6

ROqY
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SEIii : I

sfrqc:

\rr Ffid Er i c fld qful €6) T6rtcr {+( sffi cqq{ Hfuq rE;rc6rHry, Eerm <t-+r rqm{cElft Sr*re wqr {H rtr iffi vrrq ('gzr qrTdr
s*( +{+ qr+ r arE Eft d rtdcr rrf cft tH Sil r lffi fu{ q\'+r+;E
t-*nrr+ oire scientist) rc+r ilt{r +q sil , v+rs* $crff qs+ {s refir,g{fi qq6r
Fqkq *qale6) ararr{ ffi+6il m nr+rent flfi-o<or ?r+ $5q qg , a* gui.@
t*rtr+ cC( <t* o-gcarr ilH qS qfr ffi +fi Etrde-+i *m ffi qd kc{rqr
cft qrt gq {+krqrs, rt, ftqq vmr Wr w6F H, g-dfr & 5lr q+, Et dtfrqr
ry Rrxtwg q+, remcr E 6r({ rtq q-{rfr ant "",e, 

fuTmrcr-nr} !F urrq st
y<q$+ kqr r w{rrc6wi rt{wrr q+ 6rfu sqrCr+} Rrd r+ E{r Er{i Tql SKrngqvs r t<] rrqr r+{d€ vefud R kilrflEG sfl=r qg qA r* {ilttr cni
+{6F dd rgrcr A-dr( r ffire o,61 a,61 {€tr[ ftrr ikq.{, o,d q{6r< rrdl
ort v;am gsrr.r rrts-{ l qad Erilf,@} sfi q}q6r FrrFr ffi6 ur* . rar*"e
gqvfu r csft fu qrc* qffNft qq6r {qiG6} qarriqre &t yrftre-+} silr*fi qqn qC+r fl r ilrft cs yq{r ils.t {Rr *kd sq-6F fiqcd qrqrror qrq
vft E* rH fu r {fur {q6e} qqfi 

''+dr *81 fiar+r qrtcr * l F+c z a{t z

rrtn srrrdr srt ffi rmr rr@,r Fr*c rg.tcqrd rftr rqae {F{* cf6sm
lr{ sl@ Tn F{r<rs gq m ofr* afi *f qq cBtm r+ Erfrfr + + efrs nA ,
+ rvfi G Eq ? + rrfr q,qfr {q rf,rfi rrd vq z qmr yr+aer} rr< +<st
qFiE) qrdr (flame) o) W rr+ A ci t Tfiflfrd Eq, Tffir fi cq+i qfr i6-q r
zRFnearer flameirflK E{Fq{Illfr cg+tSttr( te I qtrrft qrErsffi
r\'6I frkd rqrF+i qrur, sile, ffi Hk< krrsrren* a<s q+
ffi ffit ftrwlr r* {f+-q r srt ftrerd qrfin cfr Etrt ilrt, tv r air6mr
qqrqk{ T{<re1rd cn sM fr qortilqr riyqrs q@ s r

Ente, {Td t sfre+rr
( Stnrcture, function end life cycle of living beings )

[srriTr : Ef{tfemftFtfd Hqr+q rftrr€ mr ffiEE rqt{r *{, r{fu\r6r r Fr€ {qg6r qRun6F6} T+c.rt6r ert vwrqro *trsd
F{cqlr rt Hlr+qa} ilr t frrqr g[R qq( r{rfrc srff{ur, rrqltr+ frffi,fi,ffiE ( stfqk+ fu wftr ffi w5m krmqk+r{ 1u1frft qqrir1 sr{i5 En
aFrFrFFr r HsFfi Ti{r{fi q-t ftrqur rd.r

Pffirt frrryvr



fqq€q:
i.1. frFm Eqre (LMngbeings)

c g6 kf,rt Rnrd d r lt Bnd frmffi m*6c-+1 *nql Et( at E<rrs ka
Ffiq qii +fi fu{sq +effiI q+( ffiat g<rrs ilqI {tr-E

efE{ sr6q r

ftftr+ wrcrflE+ gs6l ilI 15flc( q] qrr+t $qrd r{rrfr t o,ry q(r6r nrql t

wa rrrd{r q-\e sd qrq6 6ft qrd qqr <rgtrr q<rd t sra q< qffrcft Eiqrcl

Hfuq rorc+r sq, s-dq*Fl wte fuc qrt qri{q, Ercr, 1qtt qtfr lrtsd qIffi
Frq] r strA t* .nitr< €afr srt clqdr iEEiI rl +Mf qrfii qt{ srt
6rt TH r q6k{ Effi qrcri qiiir{r r+ nlfir(iq} vrrq rfid cricr {+ 6rffi
tt( qrcrflt M tqrfi 6<r wR qtffi cft qrt 6rH d I qrqri Elt( qf{-{

'tt <tt rrdl qr+ +{ Trdr{ =rt rq q+q, Eqlr+t ( qFI (€ qt{ wt
frtrrd r' 6nR +ft M ql qrc qiEl A A qrcr I qrcra qfu( d{ qq q(
rq<t g<n qrq qq+1 {q-drt rfrE { qrc {q\rdiTrt firfrq cq( ct(qdrs{ qqdr

qtl qrq r wrq! a ( iETRTr*T rtn rGiT qrSm Rrfi qrf€ R r<t qP< ti Ea

Slk-qq r

knrd {qrf,* ffitcr't rrn frE$rfr r

. tq(rdr€ sfi{ q{ qi'I qta 6r$rrc + il z Fqr+} qlur<flt

o EE(IqRqs++Acr{r
. ffit + rr+tr( Hk{rc F{qq{q flr+rEg+} frrfr t

e+ qP< rS ftrqr +fi(life) or ti rjr15 ri+r gqtsrqri ft< (organism)

qtrq r s+ ft6sE lsrganisms) 6] fi TIrF-dr mfrqrta qlsrwr +fi gife)

flt qfurkd rrt sFdq I

rfrqts+t erm *iq1l
(s) rtr< <qrr qrfr 

E?o I

t* r-ffd rqdrs-rt qre Sq r rrfr qrkcre qmffi r<a'i qrwr ere qgl T{rsi
t ffisqc .ri rr+d t arfr qrc 6rfr {rtffi q\16} HrT66 (nerves) qre firqkt
(q | {q qiFr(6F cF{ il*.rt H<Eil r{-u'1 t

ffi , tfr P+t-qT ffis-gq rrial a itrd *c v( r

H-drt ftEt"r



flvrqrr', kq-qrqr {q ffir+<-6} qfr ci(m ( taq &{ r m ffi E+ +q etd
ilfr cftkql Asrtr{ wrn lrd kc{rqr qrq irFrq rnrd<s r ffi t+
ffigrccr rd TlFfr srcPfi Tq{ cr<q I

GI) F#{(qT +r{r f€
rtrq rqErFTr s-*c6 (Stimulus) cPd yfrh.qr (Response) Ws-{ r qd 6rftn
E+ Fq-+i en frrdf ci ilficr c\rd rtrr{ v*ro 6'y { FrrE f,RT

cftFrr'ql (Response) * I ert rriFr{T, dtq, sqfr, Twrr wwr g&c+ (Stimuli) cfr
ti Efi-{6d etdtrcr Nfl r qfi +r<q qrcrt sfurffi Gn-drr<urfir

vcrfr{d rrf F+6r Eq( r arfti sE *qr kt-sr66qr Hr{ il(r6} 6(I i-fl{r &n
la qrd arr(q F6-i1Ti qsdT Fnqrt qtd hftiC cP{ t+ *trqr ?ur\rd tR{ r rfr
T+{r f{€-{qr ir{r + &{ u-i Et{-{, 6q i sqraor+r iltr Ht-{r6F r+rqT qqPfi

a-6 o-wr+ft srcdr{ fi FRrfl qr-dfrG qrs.{ qrfr yFdkqT tqKr{} ar<uri * r

ckrf,G qql n-rn q\rdr aiTrSdI qr6rt qfic++{ qg( il I

(q) r+<6w fa go

s+ s-frq E$d6qr Ek gq r zit eh,crqr ffi srrzkFr r qftqFr (Mass) {qA I

ff-{-{T( 1fu qrcrq, qd \rscT w rA + rt+r Eq I TT6-6qT {d
fi+ r ucrrtor+r ilftr crP{ffcr io aqqB etr trt+-* m ffftrm q\r6r T<r{r sq-66
qr rrt {qi ftS66 {+ qdd rft-ror gi or{ t-q-rfi $r€(6-q r q-+6 \e q{qfu
rrftqr q\rff q+ 1gr.1.ad6A T{-61ur Ei rr+S r

(Er) r*<qK{6qr{ cr<r qrto
q+ qffi shTtrT ffir enr qrtfq ir< sFIFr< ( ftrq4rdl tlr.Tr rrTkr ri.(k6r
qr+ g I qnFr(r6 T( qlq6 (Heterotroph) g1 vffi qr$t qr{r kt,-qr ( {q
cnltr(r6-qrd cr.rif 1l+fl r kEqrf6 Hiy6 (Autotroph) E-{. I sffi

( qrffi rq}rT ?rft r+rcr6] gcMdcr photoslthesis h-qrcm
qrrit cmr qr* sqrS6'{ r *'fr qr+tfcqr} qft qrcr srnFT (ffi{ r q} qffi
Chemosynthesis qft'q | qfr, qr€ft{r q-Rr ffi Td rqdFc Grt:tr rrTkr

rrdgr. r

ls) r.tr{ {FEaFd vrfu ssr<< q{q 
r

s+ ffi frsc ciaql q=qrfl{ rrf flfu srhq q<ir, ertr qtfl\H r
rzrRrr-rqr(r q-{, Ri-€-q{ $i, s=drr s?crfi rr+ 3Trfr r (+ $-i-fl6qr rqrsrrsrs h-cr
(q qcqrE em q-qd c-+q-{ r* nlm s-cc6{ d .rcS r cst g.m6{ qq-€r yrtfi
ffldF stq-fir qrfrr qr+qq6 s+ oEiEFcr r?i,nr rfG-d q.q I

F+flrc ftETrT



M, r< frn grs<n qhi {ffi, A rrS T-elfrr dt te crq ct( r t{ qrcG
rrr$cr rtfo sf,rfi gq qft Trfi 5qs dmr r qr$ qft vffs qqr t v< I

ftrryo , cd<c {ri rrc rFdT tcl ftrfrn I e isrh rr'rd sm att kq a r q

5,-o+r+rn utvlt
rFEFrErr : rn$ s-fi-{ il'fi f6-{qt rn-ffi e qrt+} +flrqr A-d ae A 6rffn

lrd tr6 ariol q'<r rnfii qra qd+{ ( qrfi i-q crt cft (*{ r

ftnrr , yqnrs SqqP?T Bt rrfr r Frfi-q qKcT cfr Afi W (ffi ka qrq m
t.fi-s E{fir ertr qq q+ T"166 E1rd t

(s) r+{ a<dR f<qrrr Gqt
E+ fi-{66TT gTIFIETTFI (Metabolism) itql tFmivr d r gti +rO rqrrq ds6l

H-{er6q wqrftI qq6r Hnr;{ h6R IT gt?Ilztfqip T<t{ sTId fft<src srt6(

cr<q r t cffi P{qrfi qt{q r H€qrr6-{rd qft sdtft laqlgnr qrfi-+r

Pdsrs{ T{Gd 6q vi ofuw Fqter66t tq-6r( s(dr€ 6ft qsjqrsi qqqr

qffcs-d-{ lrt Frrqr€{ lrd l

F{ilIfi , {eT $rgrsrE Er"iI f{r Eq t d frqrfi'Ff'qr d ?

ftrQf,fi ' tfi F+,qqi ,,n61 s<rkc $-+q vhqrre-qre etfl frFrq
q-{rc6l T<t+f,G qrfi t<ffm'tior Eql a*n d HEr${ fr m*remgrqt

qrf{q-66t ffifl6} crqr rdr{r qiF} mffr qlft c-il( Eli Frffi d rcsdr€

ftsnm Hqr q-.c nr*{ r

(E) (tr{ <.{F't van sar<< @ t

s+ Ftr{ rqftA wrqq* u<m veqrfi rr{q( t

M ' qga fcr qErt vfr sl"r6r at EdrrF sf,IrfiT rr{q qi r$-q Yq nr*{ t
Irt?

frram, Fr*q rP+-+ri q+ sffi qrarin (EIFI SFIr{.T rr{'vaTg il( Wa
Frfrq rqn qm s+ri d 6rd F*lq I rrtffiFear€ qrqc{r€ qrdrtr66r

r1trc vr+rfrs g. rcq q{'fl t

(Er) ffi{(G 6f{{rd qt{,l fql
s+ fi{66 drrErc Ei'6r E-q{rE+ tr{ ('F d{q 5q fi itrd +{-65 TSdfrq

Eqt r fi-+tre qr+ drfiq qI {S+lftq 5< Rrffi qszT qqkd fitdrd cuflfr

(living system) eclqriFT Eq( t

FffiH RIHq



ssqB frIFq+ wftr $qil qt I

a}ct til gq
aFd ffi enr

{qliiq vfu serrrrr{

Ek ge \./- -\.,,/r*q\

r-*T/
cmr qkq

+f,{I 6q hsrm FfqT Eq

c*rarfu gftftqr
ffis r<m smrr qf(

qrq sff-T Ei6

1.R. Ret t wn<tml ilfit-twr (Ctassilication of Plants and Anirnals)

ftnrd mrW qre eq{iT rrtt yrq rrt

ffi {'ff-6{ur 15{ r+ r1-iA rrfi k<n rn r

ffi qldv{rqr qrqcffi,rt*(r

fra6 P*t

t

{



ftrrr' ' str{docrt ts 6td qFrcl st'qF st6q fr{r I

ffi , 5{ww r d{ wrd (Animal kingdoml r a-;rwft wkr (Plant kingdom)

ftnron s5nrc crcr 6rC6F kfiEr rt ffi qarrt 3mqtfi rt rqt fi
nFIIq I

kf,n ftErsr



k{rq ftrer"r \9



IIIIS (Pi!c6)

arsl {,ril flrs} q t

fr asd qgrfu 5AIffi s-dr (srills) il
sm fft EItfrftr real (fins)Eq I

ilrnarffifrssqsRtq t

EI* slt(ql aar vft 41 t

rrfr qr<tz qtd T€qr qqrdd r

s
%

6re cqFI Er(r€r(tG (Vertebrates)

Brltlrrt (Amphibims)

er* rrrt Frfr q t

6rfrqtcrrfrrdrffiq t

dfr qn ggR sF-{ r {trtcdf r

6rfr srfi { $tfi}dre us tdt r

6rfrcrfitqft5iardqr{di t

q<r (Aves)

arfr <m drtil q t

6rfr {rt( qlc t Tdrn dre6} q I

arfid'qsr<I<tigfrq t

arfltr{T sqi ctdl q t

Er{t qirffitdrc srg Ht r

arm ggtt qrr<TEI fir 6(l
rrfr q( wdi qsql Eirfr (shell) 5q t

<ftqv @eptiles)

ani rq-e F+s\ e t

afr eriTr (qII 1frtn a-o$ ar4d a t

6rfi sH{rd qrc q-6J 
r

6rm H* en ggrn Hqd r +s<ch Fd r

arfr q-tc et( (shell) qq,-d qq cls1 r
rcqre {iqr iErq# r

kdm ftErlr



6re ffigfi,l w{r€r{{6 Qnvertebrates)

Erfr crff, cri qr 816-6I vt<m eql r

4 ilftt qlrTr {qrg{ Irq I

er* crt(cft s-sr{r
qrfrEF trtt
erfi v5mr <r$}
Frfr crfiqr ccf,
q$+rd6€rdt
qA cqdt qrfr

OsculumqrE qrdl
Er* {rftm snFr<,

+ntqfum { fuk6i
q\r+Iil Erfr qkqr fi r

(Sleeping sickness) GrrIrg{ vq

E{tqt*c (Trypanosome)

kilH ftErq

rr* <m r& q r 6rsl {rt( nil a@
q r nfi cffirc fi{ qd? r arfr 5Er1
qrrqlcr trdr 61 r rrfr mr wqrdel r

Brfr Trsrdr{ flfr <a EErf,df r

I

I



frrRte (Coelenterates)

rrfr v5mr rqT r rnl crtgl tentaclesg

qcil 111{16 qqr$q I EFft qrfl qTrfifrqre

(digestive canal) t q'qr$dt r

ftfe)?tsqt
(Nematohelminths)

Fr* I|Tt( qFn wR]

qftker (Annelida)

rrfr srt( ilfr r
crs srg ct6) q

Erfr crncT Tdt

Erfr crfr{r qP{

sdr r

rHqr
arfr qicffi W<
edf r

(Molusca)

6rsl rrt{ aqq q EIfi w (shell)Fne ffi

9o
fr-dn fttq"r



6rfr rrt<cr crd 6sr ctd s Erft{{r i ct$ CEr r{

arfrCr atffi ESr A{

Tfr{Tq[F*{fi6<rrErtqi ?

rffi 5w 5{ wrcw ffi q ts< q'rd 1aasfu lFnr | vrril (Kingdom)
qr{ sm qrcr hnr{ qftq 1 qg+r wtr phylum r +rsptr+r ffi 4;y;5iea qfaq I

r*+ Phylum / division flhr krul.{ Eq r {rf' (class) order rrr, order families rrr

family genera rTr T genera species rrr hqrr{ 6q r phylum / d.ivision qr irt fl-+ee
T*( qr6r +fi arurcEr TUr6€ qrqr{ gqt r qrgt genus rTr ci rct it ,5rrrs
tnIFTEq1 I qst specieswvi'*<v*gq r

ffi standard sy$em rlt qr5r6-Ol T+ yqrfr Carolus linnaeus i binomial
system ?EI FT{r cftctkd qt6r q1 I Ts {tgR vBil generic name ( *d species
qrc k{'s I inrFflEft qrFr rrP{r6r mfrr genus - homo ( species sapiens fr Fnn
Lirnaeusri 1k'q t

strdrfFr€ rt'< rqr (Kingdom)rr +({ <foq r

Protista: Cd 6lftc tr{6F, qkqr, qm}fu{c

Monera: qr€ftqr

Fungi: (fi, qrs
Plants: ktqtEF

Atrimals ' d{6ts-

kdn ftrqur 11

t



rrfi-{66
(Living beings)

Ti-Eft ilI?
(Plant kingdom)

q< iFr(
(Animal kingdom)

6rg ?NgiFI qrfl?rctrG

(Invetebrates)
6rg qg.Fr qiFrcf6

(Vicbrates)

s-d wi k€-{r66
(Flowering plants)

s-d "td k'(-crE6
(Non flowering plants)

l? Frfrr ftEfiuT

Afr?q'hr€
(Plantyhelminths)



lf. (fr[Gi Tfre, 6Id ( *fi{ft (Structuren function a,d life rycle of living beings)

1.1.1 W S ftcr (Floweriug plant)

furfid f,lldr
rffi ffi qrq qrgd'r q Eq rffi
tt< q-rt rur {rrr Err6 5t{r rftrft
F+-{ A-dr d vr+r d qn Prfirs vh
sqfr 1rt r.rcrt1.<r arffi EA rfi
HrE vsfr q\fr anqr rfr vra rqi d ft
qrs{r{F{elMPft-<rrscft
Mt k€ard6 silsqr{ti etr s{+ cfr
SEiq ti rl-+re s-+ Tcrfi

T*q t*q'r r+q infi |

ftnrafr qrs fl{rq qq Ee Et.<r (Typical flowering plant) +i kr
r{-{t{r hkdm qrr+1 ftRrq qtfi fuc r

w{I (root)
. qkqtrd'qrr fr r

. H{qrqr€ srq{rsi 6[q ird I

. qfu{Era qrfi qEq ffi +r4 rrd r

flre (stem)

. qfu{ qIffi qr{r * r

. zftFrT qm, o]fuqr, sq, $q Gd eq I

. ErErorr€ q-qqrq( rrd iTrrr Grt;tr r qrffi r-qR.ri.6r{ rrd r

{kr (leaf)
. i6[o'sql1|+i6ffi H qmiqrcd 

r

. rFFT{TqTE +{'{rfu fuq{ qrfl firsi 614 rrd r

. gdfit (transpiration) dr(r crft ErPfr .6re Trd' Td r

\tt (flower)
. fr fut-qrEil m+t+ r rar+{ q-{rft. cr{r fi I

. zr(FFI tl.,:t{fr (calyx), 5we6I (corolla), liiVn landroccium) t *tTr<
(gynoecium) rrt qK ql.r66 Eq{ I

. {nt q-q 1frgEiI HErg rr+ orf rrd r

tift-<r 1Uuol
. fr 4p'9, crd Er qrd qffid' q+qr dt r

g-flf-r'?Tt

h{rt ftRTUr lt

-Er



. <qlql qq-61 ffi auxillary bud

terminal bud qt+el r

. dlfum sk q'ci crd, Gtrn r Er trq r

sq T ts (fruit & seed)

. q,{fr drmri g<ftrcdtr rrq t

. figqrtflih(qrd}sf,nfiTEqt

frIHd m6] gnmr {st vtTr tr{ct I

qtrq r ffid( Elrrcr Ei qr€

(Gynoecium)

nrtfttq<q

1Y kdm ftrHEr

FEIEfu{c
(Androeciun)



- l.i.t nI{H ftGrI (Mustard plant)

ftte-{ tqrcn ffirert rSrw atH kc-4r P<gt qqm qq*+q rrd

arrc:lci I €6r qrffr s6lt Er{Tr (Workshea) qft frica r

t. lRrd q-{dt+-{ rrft q-fu, bkq, w qri k+r q-<rg< is r

fuEr6}qrq c-(Idr q-i-c
('+r!-g{ra o.trt ffi E)

F6fuc
(Taproot/fibrous) rg

r. Er!-r6) r+qt+-{ T0 ffi E6q6} ka {flq( iq r

Mtc iFI!-g

TQT/6-gT
ilg { E;E(iIE

(E/*{)
61fr-dr Frffi

|{iES) Tg {aI

i. cr6) {fit6{ rt arfuam is r

Mtqrc c-rsi,E
(Petiole)

qrca) qrfi{ ItREc
(Venetion)

crd6l y6R
(Simple/comDoud)

y. qr6l q-{dran rR I qrfl{a-drq5Tr [r-4r cmfFrg q€t{( qft k I

hr-qr

c:r{q Tg,
FEqr
n@r
i-frM

5qq-q
GI/lr8r
+@
c-q'|ffi

t+m
(Stamen)

Fqelr

*tuR
(Carpel)
1rgr

qRI

Fq-drl fttqrr 1{



IEGT { ftg : r6ct T frgiF} ffifr+T rR

. r6i[ ffi q I
o r6ET k{ f9"66 +ft rsrm q I

. frs varfii <t bcfit
ftrfrn w{dt+-{ rH frffi ktqr6\ k{ {flq(
TIFFTUI Il-( I

fM qfldr€ lr$d rrd ilni ffiRr
{drgTrfr r

ilta frtql frnfrq (aicotyledons) fltrfi qi
(tF herb il t

qq-fiI cFr{c frffi k€-{r (Mustard plant)

(fi) nrtl (roor)'frffi k{-qrcr Sd {r q(I Eq q(ltnE {ITGil TflrcllfiF fu+-6r q-q{ I

sr<r+} qutq Afi qRiI o{r+rtfr dH gq wu<r€ root cap llr{q r TTrqr mnql
q-<rqr qktr Affio gqt qr-ffi' root hairs rt-'rfr I u-ri qk{-ilz qrff q-{sr ffi
arf .rd r

(q) flsiI (stem) : ilffi ffir i6lre'{(q, 6ft(fr TfdI Eq I {tlt{re EtrI-6F cft
ffr€-q1 6q<. r cts r {-T(ts €q t

(II) rrkr (leaf) : rlkr iC,, afrfr, c-(c ge r a-rd qkfcT rrd sfu ge r la-cql qIkER

ftfffiTgq r

(Er) \rr (flower) : qrol r= vrtit gq I l{(r+t sR qFTFs qq( calyx, coroll4

Androecium { gynoecium

Calyx - q-rqr qnfu\r6r sRmcr 6nsl Tfl-4,1 SEEr{d (Sepals) SS t

Corolla- q?d r-s+].qm*'cT 5wce (petal$ rfrftq< r?-ar E-qq t

Androecium - S 3{ta li*cr( (stamens) ({d '{6Tcr {i6r EqI r zrc+} qkdr
qF'Iilr€ \rq( (anther) 1 ild-6] fffr qrTrqit fu-qr*€ (filament)

qfr-q r \rqrql qtrq-6,rr (Pollen grains) <H q-q I fr s'.q-6) qri

r-u.fi. qrrr E] |

1q tffiH ftrqur



Gynoecium - gt+ta ffi+srwF (Carpets)

frfus( rHt g-q rc(6] qrffi
fi-d qrrrdr€ krfi (Stigrna),

fiq?n ilfi qFrqri erifr
(Style) { dGil qTrTqd q}rft

(Ovary) qi'rq r fr ry-+) rfi
eqi{ qrq * |

(s) rFr (fruit): r6-dr Enr* dR{r ifld 6q r u'ctn€ 5{ vnmr s}dq qt6-q 
r

(E) *o (seeds) : rirfr sn6rc6l grn 6q I {R.{ri'f{ s-dffir 6-€rsq stdq r

f{s-6s s-mT? replum rtr Ofuq( rH Eq r

ftfi q6 (life cycte)

(T) c(rfiffi @ollination) : ilfr6) qil6l Se-m cftE{4 vqcts \rq-( sk wnr+urr6
ffi< ffiffi krffcr (Stigrna) dq Sr(q r qwri q<rqt-qr @olination)
qla-q r Fsrqr Eflq-qrt c<l{ En q(r6rn T(FFFIIf,F fri qft Eq r

(GI) rrqiqti fufi @ertilization) : qfirilirr
Fffiam qrrr+rf,o kr{rcr Sffi ftrfitsil
c'{FH-fi Frtfl | crFr rtri lW ek
cqfurq (Ovary) cI yt-(q r rnqidcr qC6]

5€ma kqr olv (Male gamctes) cA qs?rR

Ovary rn vg+} egg cell rfq fu+( qr{lilc

(zygote) T{tS l rfr effi rmium

(fertilization) qfrq r 3r+1 gamete ovary rII

cgdr definitive nucleus ftt krg r trilg6T
endosperm nucleus rlr vftuf Eq t

{oTd kflq (deveiopment of embryo) r fs qqiqn G .gg cell i illtci(
cellelose P;riETi( oospore eE-q I Oospore Hr[wfi & qtsrc sq e-q r frge
(ovule) rr ak+ Sqfl cfirf,t-{ {t frs Tqg r frsqr rH {"rqlt qrfi kEqrq;r

k6rg gq r ilffi ffs cr&cr Sti& srFrrqir rrr?rqr qrdar, ero, crfi, flrc, lr6ffi
qTqcts f${r u-qa1q q-i iqt d}ffi fuqar srq I

h-{rq fYrerur 1\s



l.t.t {ft{r (Amoeba) :

ftEr€ sq{rcr+ \rser a;F{dI gaq( an6} tE-d lrt[m t eflfir qfr ftrfr t

Et6)gCstfficrcRqfu{r
T*it iH ilE{t qffi {'i tr ffi4l
gr€6r S fu tfr E* il( ( ggr

crq rflctrr cilg( (ffi gEr

fu t<r wqr6€ yd r-ft +rq

61$ q wfic'*n.fitiErc
ilt tt} cr<-{ ftfi {t( Sf, qr-fi
Tsrdq crfl qft rflct food vacuole

*< kq r<rdqr€ irfi qF{q(

srq Fa ilffir cfr cystErifig(

6e{dr cr6cfu

ffmr+, fr effi {fitd t <rqrei' I

ffi, qfrrEr

ftnrr' , fr 6P{dr $( qfrr<rdt hqrtr fA cnr<q ?rc rdt t

ffi , rdt, tffiil qffir qffeilt q-flql

ftErd qM qfta r firt cffi <tk rt kgrd t

qk{r fd d{n eiffi slarer fr{ fr r fr fficr creq I Ei crk{r qkqr F{m

crckr cF{ s€S I cst +M qffi cq cfr {fin H€-g{ rri, cmr <ti, ws t-t,
F{srrt ri', e-(i 6r{.r+s ci fr ffi( ch 6q r d E+ qm+i qffi ftr
crr{q r qfr Ant amoeba hitolitica i clifirff{ qrd t{r dTrS t

ilftmd Tfre

qnI4mr qPfi{s (nucleus) T ffi{&qTrq
(cytoplasm)6€ I sr{clqrq crf,fr fi flnd (cell

membrane) t nftqdt E;q I fi Fnd 5t mrrr
hnko 6q1 r ffi qd qrtft qnqri ectoplasmt

il+il( nrfi qrrrqr€ endoplasn qP+q t endoplasm

kr urtrgm food vacule { {A qq6} crfiil ffit
contractile vacule (q( I

&fH
!I

s*qq
1firE(
aJa:Ilrd
GE qfiFT

<€<rq

| TF

1q kil-q RrHrT



lftt (movement) : qffi endoplasm ilr{ FqJ c+ kfief( rqr$g t
cytop-la.m atirt q-(q ( \rg dRI qr6K c<g qnqr{ pseuaorpdium qi+q r

rr {* cytoplasm{Ffi rrq qk{ Etffi (fu |

Il"itf{ irdlEtiT (ReproduCion) : afu<r
6it{q ilrt q<q t zrrol nucleus g{
fitrqr ckq r tqqcfi Cytoplasm Hqrrrr
lq( S*trcr RHJ qk{r q<q r rr fuM
qtyP{+ rdfl{ (Asexual repmduction)
crg Uinary nssion ct{q r

qr{r Oood) : rIs ar€ft, 6qr€ftqr ( qril-rlFIr *{6F + qffi qrfl fr I
qffrsri pseudpodia fiIg( cr{rqr{ srtfilGrc fti ftFS cvqr€ ingetion cp{q r

c(t cFTr Fffi food vacuole {<fr r Cyroplasm qr qg6r enarme t elqrf,r{
rcr$A r qH cnr qfu{ri *re r rrffi k{nt {q srf6{ srfrfuA r

t?re fert ( fiEIfi (Respiration and ercretion) : Carbondioxide diffirsion
EIlr oxygenafu<r k{ ffiq { IzmrlFFrrs h.{r qB diffi$ioniilt sr?6( fu€-q{ r

{A c\r6} qrfi contractile vacuole rII qer g€[ | Contactile vacuole qtr +q',r
cr€q ( ER-q ( crf,islk( hqrrrr Eq r

crclqr cr{i ffi qrk+r qfu{r66 crfi q-{r <fi ilc-fi..cr cft qfq rq{ r qd
q-+srqr qftr{R {Id sftFd( iFnr ail?rar qilf,q {sdTr€ cystutrq r cyskr rr.r
qfu{rrc FE-4i I sq-tr'RqPd cqcfi cystEtt ff<t qfu{rd.F frw-q1 |

kdn ftlgrr 1q



n furr6 Fdrqrqrqr€

CFffiait F{rrfi €Eig
qm'sf-d r.?fl rrB(
ffi<}-6q tr{*q (
ffi qi{
{qdrfi rrf, ilr-qdrC
rfi rara frg r

r.t.v ffic (Cetl):

I
ftm-+ trtrcrn {fr 6r{rtrcr t&d Efr{dr kdrcr ztqqfr r Hqnfior{ we rd
ilngnq+r r

ffic
arqw* At mfr66{trr me< qilf,g cffi
rr4q t* orrrs ffi qtrq fr{ Elc rcr{
strtrc €ffi qrqrta.(cEEE

F{q--""r.r+q q dtq-6e-6} Tnffi
rqlt nucleus cP{ fq<-41qet Tdri
nidr q siftrcqre ffin s-{s-{ rrdr€

P<S t qrc ffi nuclear membrane zr{f6[r€

ntr qrtfdrerd {qrtq c ffi
qrd r (t q cell wall cftq r{r{
R-qsffi srfi ffidck{{Sfwrt
crtrf,l t {tfi { cell membranerrfllTdrt

Efrrtrq qflffi ffir rqrfi q qrq nucleuskt
Erff] ilte { u cytoptasm rt< Tdr{ Ffi ? kr
tt6r fi dr& E{rq;rc\rdil ffi
s* q c og ru"oolsqfuq cqr{

@ q qrfr ( wur6) q6 rer{
rq+n r F{q 4 P* 6q r(rdr{

rs qd aron tir, {tPs, qqr q* arq
ElT6f cr+( rrec { t mitochondriatt qrq

qffi t qcn€ ribosomett qrq

srfr q fi Prr qq prorcinsynthesistt qrc

&

1o kdm frrqq



\ ' rrrFt-r dlq r fisfr ffi qrj re{t{, g{-trtr( ( qdF5crcRr ffi T{ta r or{

kEEr dr rqr+r dq
alq fffi (CelI membrane)

o 6)s6{ nftfim qrilfr, semi permeable ( ilt{d fuail fr r

. qtri qrt( Tq.rrFil{ Aq k{ ( ilfr( rt Rq I

o a}q6} $<qr rd r

wfitq* (C)'toplasm)

o olrrfur rtml +fr 
"h 

** ilcq Tq qsqr Hkil F6fuT6r <tnrr6{F ffi6rs{r
o rrurtr +*ra uftr Ermrra Hkq GHfud sftrFEltEF gq I

qkq( (Nucteus)

. eRe rtdt gril, fiil qr qGiliil( Tq il r rgfur nucleoplasm (
chromosomes Eq( I

. nucleus qr€ nuclear membrane t At( gdrd <rffi Eq I

. qtrfr ffi F{Et 6r{cri fuTqq q{q I

req (Vacuole)

. fr srfr qr {d qr6rc6} rcq qEr{il qM rnrr fr r

kdm fuH"r
11



. rrtr+ qlre {Gryd fi, r<n qi ilr drrd qr<fu6 qrc qqftrd q+

an Tdl

cE.ffi.Bqr (Mitochondria)

. ffi Cytoplasm TI 1t6l rid sr (e {rfit+} T+c rql-d cFr t
cr{er6Fqcr a) t

. {tr6} klft cFr mitochondrial marrix {fl qgqr Hfuq giSIcFI €Dzymes

ffi{.t
o T{tT(rlrFrr( r(, urtr 6flq( {fu sf,rfi lrt or+}1e +rt d t

rilIiqr€ (Chloroplast)

. fr kcsr dqqi cE+ fffr k6 qr+rr6l ch.lorophyll rgol qr{r it ,

. qst snr d{rgi ar{ (Photosynthesis)w rlY{ lttfi ffi orq rfu r

+Afrc (Centroso me)

. n@ cfrr+ rtol, qrd cytoplasmlu'rm * t

. ddc Fflfficr cbromosomeq-(tlNr{ Iraftr rtq t

Tr$mc (Ribosome)

. iFlqkd RiF?r Frrqr zII endoplasmic reticulum s-{C( Itdt ffn wfr
osrre i robosome dt t

. qsiproteinsynthesis qior4rItS t

+1s fuflI (Cell wall)

. kGtt M qltd<erc qtltfisrc tiE] +gffi qH, qrd frr*q qFI fr t

. csiffi l[<qrqirqr+nRiorclldt
ffic (Chromosomes)

. {Ffinrscl q\rdr qFn vd rq i chromosomei t

. ti ct{ ff{ 6d Afuq, e:rt Er{ rr+q ire-6} F{raUI rri 614 rr+q r

[M 6r€ hror fi t ffi nrdns{ilrltC tErtft qt{flrer{ ttt c a r

Fc.trn Rr{lr 
IT



6lc ffi
(cell membrans)

qrF
(vacuole)

or&f rgr

srEelqrq
(cytoplasm)

+friIc
(chromosome

ilffrT(
(nucleus)

+frm{
(Centrosome)

dcfu{r
(cell wall)

ttrsdr€ffit<qdor{ Aflm r

qEt (grcfu6 rfth{r Eq I

ryfu? qrfi *{ k€sr ffi qffi cqrJq r

f{6F-d} arFiluirn r atrt Frraur rd r

kt r4itrd qrAt g<rr rrrd r

fr4 trffi d<-e r

6)q htr{{lr +Iffi{g<qrsi 6rct$ r

ftrr6 Sifim+ q1-t,Er< qtfr q'rffiS srt{nffi+ ?Err F{FFr rt vrq5worr
R(r6) Frqrfirq rr{E}c 1ffi qr+o,fl rr<rs$[g6] Frq] rafr sft apfi{
+Ttrdi dtr

l.t.r iliJ t rrQr (Tissue & organ)

frIffi ffqr' qii6) q fu+( et dT6F T{ dffi ar*
$T !m fl'ft rl t fr t<) qrc r

f+grfi ' rtfurttFrs r

frnr+'' e), wr<m r

ftrqrr, sfrqSil{qH++dr?
M, E+ Hkcrorqrr+6rqrtrsfr dtyr€fu+(qH s{6ieq* r

Rrwq', ntnfr,&+iirr
frnrd qrt rflin rrt il{-6} !r6rt 1q;d sE rrffi 1

k{m Rrsur Ri



trtrr< GI (Arinal tissue)

GI +t {+rf oai crr€ ge or4
ErTqrdrd il{
epithelial tissue

ffiqasr
nt <-rre Frtr
qt6}6q

rqlawi q+r<r
qlfut Tdqr

q-{rr6G t g(elr
Tn crq .r{,

F{Erffi rr{

il{ Erm qd qrs{
qr+rr+] dty6€
kft <15 *

rrmHkq

Erd, gEr,

tgtTr sncr{rq

{rtqr sltt gFFr
q-{r6€

il<
(Conncctive tissr)
o :RrI {{tfi

irGt llmr ir-(
(blood tissue)

rEiT il< (Skeletal

tflla1t

clild
a?d

dr6:F
nft{qffi(q r

qF qffi
@

fr{ ffircg
ili(rg nr+(
Tt6) Eq I

rrfr rt6lc, tfr
{sfrq 1tc+cr

{'ffl, ffi, rS
qlftcr

qq} fre, iri6, i5rrr,

qtJ}, rrcrq* +q
cFtcl ilcI 6ri'd
ffir(

ITf,ITT

Hfuq r6rt6r
il{6Fr{+qt

rrffi knr-r
il{GGrt +{i
Haq.rd r

rr0&r qfurr t
eTil qaffi a'qr(
tri, rrffi gtar
qi ar4 r{ r

1Y kam Rrwur



. Frr{ irlJ
(Nerve tissue)

cknl Ertr) qR)
HrSdTdF kil(
EffiEql

ckwrctt
rrH r* cFrcl
F#*q( rt6} E:q ,

frkqarq66dq
ritr{tri
(il{r6F (.<n qi
Er{' rd r

T{rlr{qt
(Animal tissue)

ri+fi iliI
(Connective

Frfilcism
(Smooth muscle)

cirq {c}fi qt
(Soft connective

ilGr {tfr
rrd irt

Olood tissue)

tissue
ilt *nffi fttcr{q ts Er4

qr(gqr& il{
(M€ristamatic

tissue) a- !iF,

tfr,atq;IrrR
tffi{d dr6€
k+( s+dEq I

E$m gi r

ffifiTrsi

kdm frrwrr R{

{niIT:



ir;grfrq rkrar< qI

ffinfrmqracd
mEr(lrflr {fld(
qrrfr ffi cq6r
dq6c fun(Effi
@l

qrE+ {rfi(6} Erd
+lqfuf,r qgf, Ar6c
nri(qHlEq r

qrm, qrd AqfraT
q(r6r Td
EffiEq r

orr{, agr<{qd
5c +Irrev <ffi
gqlfrffi
tracheids T vessel
qtrq r

ilFn qr6rrdr clrdl
k{r cF} ilk(
dT€'-F (sieve tubes

companium cell {

frrqrfi q+ T{s
qrrreqt qrEi r

f,r{d fufi
qrrqr Ei r

aI!-9, qffi6l

tq flrcr
ftkqe rr
q-{g(Gd

Eql

qr(I, iHrit,
qriflrr Eq I

nru, eIUg,

rlkrrfl qrSq I

cEFrErf crgror

{r

Cbloroplast {tfi'
collenchyma i
qFIr dqlilq r6tq
q-d frrqtqr€ rt
ir-flq( IIq I

ffiq-$si
am rr{ r

qrfi, cfuE, ffior
qr€ d(rqrd qrffiq

Sqrsl arc rd t

qfrt Y{r+ qr(Ftrd

ti qFrqr Tqsi
Er4trd r

)

(Collenchyma)

ffirrrq

. *cqEcr

cfeil{
(Complot tissue)

(Schlerenchyma)

phloem parenchyma
qreEffiqq r

kdm ftEfisr



hftrs il{
. imTtr

(Lactiferous)

. rqr.EdR

(Glandular)

Latex vessel ( latex

6s11 ere EH Eq 1

gland cells Fri<
eH6.qr

a.AF(, ilr{vtt,
qir+i ktqrqr
q[ft[ I

g+fr, gffird
+fl, crf,6]
Inirfl qr(q I

Foa eri butter

wort ( sundew
rII digestive

gland Eq I

Aq, €iafrsrfi
r{'r

Hfua<smr
qrqq rs Prgrrt
rr+ 6rc rrd r

tfflgitr+
(Meristrnatic tissue)

srfrr<
(Permanent tissue)

kf,rd ftreTur ?s

nffi<q
(Lactiferus)

qtargcr
(Parenchyma)



iH,cr-fr, t crd 6Tt
qarS<r qYr++rt iimr r

h-tr+n ft(rdr qH
cqiq Ar qr qrles
66i q6q 5trr I

1.1.t icrffiI crEi rrt.Iqoi e{(ql r wffi((s q fa#As+} v<crar gpp66ant plants
and animals ofNepal and their conservation) :

itrsf,o ttqrt Rnr+ tfrqo

ia-q qfr r qrfq
drqr i

rfli-r, gqsq'fit
t-d frfu cft $m{r

tr{'sP+.q I

k{ qTf6F cdm
mffir

IUCN t cfr kq r

aq+a wrr turfr,
qrff{<ur (qd
IiF{r6€drc qtt crR

t aw fukro
YdrlrTr.ffi ?

C-e-flt r€ crffi
For

ncre-q clgi frf;rq srorc+r Ht-qT, qnEc66-d Hz vqr{r ordrs r ftrffi qrq

ffir adrs E-,-sTfr(l

?FEi TTr(

(black
buck)

k? 6rg rrc ild Erg

lc t{rr{ fuHq

a.tr0 ?

ffie-fr
treftfr qfl\(



tqffie{h'
1. k{ q\r6f 6re6wr€ ffifftr dr'€K( rqiiq r

R. q61 e-flqr F(fi-6FdI qrq glqq;r ar€ nqrtJq r

i. ffi gn erc*ra C6 qr+, srtcr 6r-g nrq{ ilnsTiq I

Y. lqi r {Frqi rfi qtc W Brr\d+ {q-a( r qtsr {ffrtqr zrnerFrqr + m crr<
rrq q"nss*( 

I

{. qs cr+ftr q+ ffi 6rffi frsr ft-qrsr ilTrsffrC r

i. wni {fr knt fu Hdr dfur rr{-d'C r

erq{q zr(t (q6zrrq
;r< ho-qr66-dr vq?fur
Bnfr t'&( +r€ qtrs<
sfuq r

ktqlr6E]kaqr+fi
qrfiq et-{rEc fr\(
qrq ( grfr{r iH
(|Irfiqtfi-q r

fi {$rq qfu1d-+l fl-i sfi 6qr{ rrru-1ilqt r

TIk'T IIETT

qrff'( Erq-6

*crg

Eit

orc+r ilFr gfr{r
rfti

qftgt+jilFr rdm
qfra

Yf{r+T qrftr rqt{r
rfti

k{rc frr![Er t1



icmcr cni ffi{6{r r ffir srdFr

wmr qrFr vft <i qffifir qft rm{r Ei Yts{rfrr qrFr rftr Ei

vrc, ffi, stdq, o.{, stc,

s{tc, frq(, PqqTsi, t{c,

ffqw tgrr grqr.rro qd
tt qrc, f-{, tnc, stfr,

L$ +<rci ), t{f,(

qwr, afr, qt, cfs qTil,

fdri, F{c, t{rrqr, rfiqu-s,

f{fr, ffi, {6r*n,
ffi, $flEniT, qt.t,

werrfr, qgtril, EilAr, Rrd,

kffi, r$, ftqr, frc

.Jd(, qr{vtt, VflrtvT,
6rt, sq,rft, crPadrd,

firfts, q{ir-6, gfr

io Fq-dE ftnnET



nttc{rcri Tqdqec

RIFI?F (Pangolin)

l5,r$ {T( (Hedge hog)

gqd lStrrew;
qR 1na0

ffi lrtephant)
tsl lRhinocerosy
q-eq-0 rirsT (Witd horse)

srgTff rrtrr (wild asg

u-nfr (Samber)

ttrafu{i (Swamp deer)

kflir (Spofted deer)

6l'[ll (Hog deer)

(dtlT (barking deer)

+qt TT (Musk deer)

er<t lwitd buffalol

+tr rrr{ ryuk)

QURIR (black duck)

ke rG (stue uu[)
k8 (Tibetan antelope)

*GT (Goat antelope)

tEl-(fr (Himalayan thar)

mt+-r 11"6n,
iIIlFI (Nayan)

ft{ (wild boar)

<i< (Monkey)

6I-d qq (Himalayaa black bear)

<rd cl=$ eri (Red panda)

RFI (Jackal)

lirr-fi t-$ (witd dog)

{ItI (Tiger)

sit ltneasant)

$ Er (Horned pheasant)

{M qi{r (great hombill)
iF6ht(I ( Wood pecker)

rr{t (Peacock)

S{i (Jungle fowl)
g{II (Panot)

qrn EIR (Bam owl)

Eqrs€as
€t TWI (Grey heron)

1ffir lStork)
(k6[ (Great horned owl)
qfra 6ott"4
Ftt lDrongo)
rffi (Swaltow)

6G EM (Shaheen falcon)
tntl @agle)

ffi vt (Hall cieeper)
qFIS€ Ged-billed blue mgpie)

EItflI (White capped Rive chat)
iF'-d-*3 (Whisting thrush)

stfr fi (Mgpie Robin)

<rfi rt gr,tiniveg

STeqr (Myna)

frrtfr frTA (Himalayan Griffon)
H frra 6g,ptial eagte)

EF&Frg (Red waftled lapwing)

+iB qr$ (Spiny babbler)

SSqr qr6ri (Golden backed
wood pecker)

qfrirR (phythen)

v{ lSna*e)
ritl (Crocodite)

i1
F{arr ftETq



ffi +-q't ffi (Himalayan
palm ciret)

qfgt t{tr (Mangoose)

(d (Porcupine)

q{rfr Gabbit)
frq-$ lSquarrel)

icrdcr cEi +.d r6(fu€ (Some medicinat plants of Nepal)

ffi crc ffic-6 {rc Tctrr

irt Terminalia

chebula

{s6l sq akrc ra-gc { *+tcr rftr qftq r

{t Terminalia

belleria

qq-d s-( ffi, sfffi sq(qr, zrs-dr Eqr{ trd cr{
Ydr{r qfuq I

t{ Aegle

marmelos

qrffi s-q ekq-r rerg< { Effr $q $fi]=i qcnfl

+fi Tfrrlrfcq r

+fi Acorus

calamus

{ss} nr{r s< qt6}, Eid 5ffifi sfr{r rftq r

fi-qri Betula utilis {rdl @-6l +rr i-eo} rqts 6-fisq r qs F{dT cr+

Tm{r rfue

Hc Aconitum
specatum

rrdr lrtt src, qt rarg{ Y+{r rriaq

ffi Swertia

chirata

Trdrt qt 6zrg{ Yfr{r nftB t

KM Artemisia
vulgaris

tccr Tdr qidcr, $ Ftlrst * krfl t qrd rfir
qfue

({fr Ocimum

sanctum

qs-dt * qFr tur+fr, qimr vfir rftq r

cEis-{ Myristica
frgrans

gH ar r+ qnrfi ( str+i ts vqlq qkq t rrd
tq +<rc( Effi a-Sqr cmm rrt qqts1l-d I {rt<tl
.rfi serq 1r{'ild crfft{r ur{ qk€i r

{erqfr Nardostachys

jatamansi
Ttr6l t.f,d(r qt{cr, zrs6} Sdfi Y{t{r ftq r

il Fr*rt frErqr



Azzdirachta

indica
Ttr6) crfr, +{r, ffi +{ fficr *., *,*"*
trrrqr rf,+1 crt-+1 $rq, ffi triil qrt r cm6l ic
il.rsi q{fdcr te eri r sl-ffir ilrFr Etrrrdrt (ffi
Fqr11 <|6 q1g gri1r1 rrd.st6q 

r

*e} 1"" irr6;tntir, ftft wtqr rArT qftq,
rrd s-ek+il Tft, Etqrd EaNH, qk€, fuff{ qtdi
tzrfic+{r qfuq 

r

Urtica dioca

T16] Er6fr tfr r fur ffid rqcr rdrr 6q r

q'qr6} t{r, qkfl T€rsn, <m k+rcqr rdrrr r6gq,

{q-6} ![(I blood pressere 6.c .r+, kfi qqrgq ydfq
qft-q rwr+ Tt T{rC( ffior rqcr rdtq ri r

Tsd qrf, { q<t *+1, tat, <c dqr qqi-6 iFr+r qrnT
y+{rrkq 

I

qffrfw rr*
fr Er+fF,rtf q r,
1. 6rfr sn$ftliF} qrdFr(uFil cEi ka,Er T T{rsrdFr} qEI{{ ?rt Erfto<q rrtt r

R. qrfr etiqT qqd ffiqrqFrTqr+7pffu{Tcr ycq rrtdq r srt tffi 6.ffiqr Roqter ffi Trft+tor rr+ $Trs rrit I

Pr{H fuior



ftt-;rrltizr{frlF-rsr

)
qRTETFT ECTETfiG E{6 gIT 1rIT6 {ri

1.

?

i.

R. grdr rfdi-stqd srTET $n-{t qt( 6r(i ( s$rddl rffi \Ezr slide rlr crf,fr rrft

n6qrq( {rd tEtrd-6 q;rcr {rtt ti r ffi srq-dt6-{ rrwi t

y. ffifr ffi q<t, 6r!'€' { qa-6} crd-fr aE 6r{T6\( { qt&s/ficfificr crff 6rff

il{qr gErst*( r q+r<I cl-d-d aE{ri src-scl rt( 3t-q-d-4{ rr+ar( t Xylem,

phloeq epidermis 6r ?r{6F qfr-{r{ rrt ffi q-s-.n-+-{ rRrgS6'F( t

q{rT 3rq{dfiI qfir rd{fiq urfr6t :

1. M.B.V. Roberts Biolory for life - Thomas Nelson and Son Ltd.

2. D.G. Mackean Introduction to Biolory - John Murray (Publishers) Ltd. London.\

3. Medicinal Plants of Nepal - Department ofPlant Resources, Thapathali, Kathmandu,

1997

a. Icl-ftq qwdRr Ers 11Tr - fr dq( hrqf{qrfrq

s. cftRrd Pctftr+r if{.tt.f{. il6) kdm - qrEqft-r p.r6 k+m +< ffntaff TsT{,

10{1

6. Glencoe Intractive Biolory CD - Mcgraw - Hill Companies tatamcgrawhill.com

ISBN: 0-07-0446172

iY hilrq ftBrq



F'Gi : R,zl

frfi rfuqr
( Life process)

fffu'd yFft dqr rfiRfuF Fr+{ q-qrr<r sr+.q{ | fi-{66-qr HFrq rorr+r *tcr+ arn
{.*rqP{6 yFrqcc qr* FEq,o{ q\r6r (q{ r fr cpd.cr66 q<.-{ ..t Hfrn=q qqq?r
Eq{ r {ffirtfi ftkq r+rc+r arqt{ r {qETi fr a-qr66qr€ Rifu( G+i str} ct6cr
rr=ri*FGrr wftr wir+a;r arq rTG+,r EEI r

fi-fi cttl{r+} q+I qq *fu+ tfuqr 6} Ea Frff-+ sqEn cfr s;sriTn ilq| r sri fi-+ryk+t r;qmq ld nt rfr r(g I asqr vrv, +gfus, pcq*a wrf( *trt, sto t<r*,qftfuo q-s qr6r'{qr 6rfr yfrqur, g&fi, qfu+rr, szE*r {t-frqq, c.*{, foqoo, 
"ano

s=r{R, 
=|-Erffsqrfr, 

ge}run r yfrtaqr, q+rq hqr, rqrr _ 3r\pis, s{rksr qrtcT Tstq+d 
r

Rsqqq

1.1 {frqur (Absorptiotr)

qrfdR-f6 erfl nqr€ 6td kffiq +=n sq{ cr6r q ? cr{r ccr€ it k+rq erE{
r*+q, t+-q r

qrffi srfri eTrtflsl r +qeff,fs cfr frt{d 16{ yrfri+} qqm q-d-s r vtH
yrt8r-f,*r *}*ilF*r€ *DEq nq r c.t ( fislil wrFns {dr Eq{ r q$6r ffi
iqi Tqi Ac vftr1G r rrfr<cr srs qtgqro ilrrEr +fr drr6 tanl krrc gq r

sffi a;Iq-dF ( il{F6 ciMd rr+ iqt dc-ds ffiv1 gq$ r

q*.t *fu cft{rd rrf r c-qi ftrcirr rd frFFT r<rfqir qEC( r{ r ff r<fr5 nftr*
Erkcqrd vrw rrriq r q-ct tffi qr+rzro qi q-fl+f6 yrffi rraq qi rcrw Tf.t
vg h<r yisur A I q-(i {rtrqrd qr-ft, qf{q rsl{ fiqrT rr-d r yruftroair vft<qrqmri qrq {q'ds {tcrr.r{g r yfrq"r hqtdl Brq-d-6-{ n-e-d hqr+-orrqrc rr(tv{
std-q:

rrsFkrr : ftrr yffia-+r ftnroast +far crd, wee firS,
i$E\ror ffiuttrF { ffiRrTrfi +d cksm rri eqfd ( cr+.k{ ilE{+i s$fr{r ra(,
vrgrr ftm,tqk+rE rurffft sfr ireTr arrsrrFr r M ftr+r{an FA fficr ?nr
Hclr{<ai rrr r ffi rf,d-{ qt Hr{6ft kf,r{ ftRrq rd. l

ckqq

h'f,H ftETur t{



Frqmmql:3rdft(frqI srrfr qrff

3IrE{q.fi, q,IqUT : tfliti;1 Err'.a sTqI 

-,tnrd qfum-dr Entqr
zIfEI 

--{'

i[ftr+ft +fl zrr qrqot trqrffi qt-ff 
qrfrPficrfi

qrdfuT f€-qR mcr

qrel ?s'ar ffi
krr:qdfu(fdqr

Eftt,
ft s-tr, facmq furfl"T Td ftq orfwrq fi
t. i. qrfiro+1 arFrqT qrctr cqrilai crff il +(I crfi {rd r

ii. qFr6] Te ({( arFGi sr qFtA qit( q< rt r zrtrsre crfi F{-{+
rgftn cft t

iii. tTfrqr crft <rd< v71 frq qrdtkt N t

iv. Hfu ii dr qF6ri tq-ffi qrmlrq qrftqr gfl( r

v. 10 fu+cqB qr{r sdrq( t€iq r * qrqftrrd qrffi rs cHc $ft I
F+-t i srfi sr€ril{tr r[{ t}al' r

l. i. Cscr Fr{rscr qrqq qqrffi cIfi kq I

ii. FFTRrcr l/y qJ$ qritsd trilq r t srfr I F+-r I rfi rm qt r

1) qrqq q€rfu;I qr +(I crtr{r 6.r<r{ gq l
R) t wtk+rTr brae ft r

il qffi v<r{ 6o artt fttr qg e

Y) tork+he qrfi qr qrfrk{ En c+{r r+ ?

t) qMra-+l yflt fuT ertfl t{@-{ q-S{ l

str T{-{66E} sir dr$ r* t+qFffiq weqq rqt( t

crd{t (rti{I

+fr i+qFffi rq6+ sm e-rri rqr rri r wE ffi qr-ild qffrt{fi qqrq r

ilsqB gi6 Frqrdqrcqr qArr rtt(r+1 tarkadl qFrql qfu{r fufrs e1 t 5
Brsrc qrqrq Erfiqm qrftar w"5rs vft ffir r ud rfircdt qrd-fr ftE?ffi qd

vttc FE-d (semi permcable membrane) qt+q r s<a rratrt qC6] 5* ffi
sd Fr-ffii q€Ter Fe m-aq{ qqd mfirc qkd vfl*ae ac q-arrq q\ra}

ffifi cq{r qR e.q rn-arrq q\rdr slfqrd +ffi T{{ s'6 TcTqE q\rdr ffid(
e+{r.rd I zrd ffi qdnw FdqT t{trq I k€an+} q<ri errmfm Frqrdrc crff

kdm funruT



( qt{q ffiq cet{rc *q r {dfu( hcrsrc + qrqr+r ffi T+6r
cTsc(r{T c ffi IId r dtr+} qrdor cF{ qffifc Fnd E( r

+fi ffi tft qq krrsr rtt :

t. qva wmffir fffi 1t vrffit rrra *cm w gqr€ <rer +fi +<rr
Fdtsr mrdrgqrq, P6r r

l. tqr r Ef+tqd rtrar ET,r Ei'rft Ert( 1t flrtr{ <rqr qrfi preq, F+q I

i. 6H r hftrt qw s-dqiildrt qq +fr t< qqg ffi crfifl qcrt <ter
rEEF6-dr iflw E.q, fu-{ ?

y. ie1fffi crfrcr fuTC( ner EFn 5s rt r<q q-te) 6r<ur i qr re I

?ft'{ fi-fi+r q'Rr sff6rlrdrt kfl"rt{r vqa rrft qarsq r* fr-dm frcc re
rfuxgi*F+t

1.1 vR<6< 4Transportation)

ffi q-T{rd qrn-dr q.'ft rtfu qrf,(q S.q1.5F+l 6.S1 r cq h4 cft{.F{
(Transportation) d r qiffit lW 3rraT{fi q+ H&q qftq q<r{.r eqvr66
cft qtri crecq SqnrrH (€ I m-+t qftfta qr<rcr mpr wfrrft ( frfu-m
q-qr{ w<r, 6rr-g, siTqil r BraI qr.rF6qr fqrsi arc d<rn.r+s r fi si hqrro
cftqr{ + fl r qfu+rq h.fl rr{ ktqrfl Hq erfrrar o11FG Xytem { phloem

Eql
(6') Xylem (€) phloem

qrfi{t smrc crfi, qfuq rflr qrfr qmrq SqrdS rri qil$rfr cl-rcr ilqR q\r+}
fik+ r Gnqrqt{ fffi ffiq tl[wr 5-q!.i 614 rrts r qEilq il< r-R
hfur+r gc tHhql +lvroqre q++l Eq1 r fr 61 : Trachea, Trachied, Wood
fibre ( Woodparenchynat F{*+ qr{trrre( vfr-o rq qfr qf,rq 

r

phloem !r( fufuffir (+{ +}vrs ; q* : Seive tube, Companion cell,
parenchyma { Bast fibre nrn-( EH 6q r ktqmr qq6} qfr:€i dr6T
ftflrwrwzte,+oq,
ffrErfiilrc t : cftt<fl 3rf,fr{-{ rri

s{rir{Irfi flq{fr
tqtqt

F{fir

kf,H ftRrur

\



rrfr rgdr srhlPd-{

cqs

qeafdc
rerfC aflft

P<fq

1. i++-tcr qrErqtd crfi ftd r

f ffi crftqr qffi sfuffi Rrd'<el FrqE kS r

t. qdrs(ffi ffi m-qr Eirr 6rk i{r6l S-( crftqr gqrJ I k€rqr€
qrrqr nd I tr$ t-fr E{fiffiI ht-sr kst

y. R/i srzTcE Trre-d qTftqr c-gffi qr{r Erqqd i-fi-{ ortt qr{frHtqqr
q-{iir+.-{ Ttrg I

{. d r<-ro rfr qq'd EtS I sfr tfi qiT q qi ffirqr ffi qFrqr rr {l'

s-si q6 sl6-q rt

go'rrirrrm ffi gitfi Ft,cr rrd 6rEs$I d-d qr{rqrd qrft il{rr qrtPfi qft{€lc

qqrcn trt ss q* frm r

i.i q6T{r {[isq P*qt (Photosynthesis)

qaq'{r kqFfrA i{rrq{ qr+ 619 vp-"rfr s-{HPd-6c afrar qq1 m qo vrofl-rs

6trtr &T( Faq r ftnrail qt : fistdql q6 fufuq-+r aficm wtifu-e ri
<tqtqftr+ T<t{ qrFq r * er;q qrfi-rFqr qr*{ r {s'i rrct i T{fltd r s[q

tclT +ficr Brn-dr cridf r srfrdq qlEqr€ qrBi frk6 c-sl{

s-{sRrdrc crq q+6{ r m s-{tctd+ qi fr Eftqr rfl{-6} sqMdfr rrd

otfd-srr{f,rrtrs rqrq, crfr ( r6flr {fu-sre r$trrffir rw a@e tnivr
.r{e r t ffi c-6rtr ffiqq Frcr qft;g r fr Erqr r{sftrcr qrst Ffifu-d{r
vrrq E.q r t k'qrsrd geqrc{ qq-d.{-+td cts rC( €T{,, i.{qtq, itcq, Fq-d

ilfr q-<rt filiurqr sqilr 6q r u*i hq4r qftr;rfl tflfrr srrr6} +fi qmrq-6-fl

c+q r

zn<Frrr rF qT ffisq F{qT €-fi Cl{ rttm (y+rqrfl q\rdt ttful er{ <rgrqtr+

srfucl Fqrtr( lrt rrdqoT w-urn vFa-r trq I fti srffr.{q em<qrqn vft
Gd Cq um<-q sITd s|rc td+ nfu vm qt d r sT!ftrs qrd
rrftq ws6651 Hftm qr{{T6 c+ {fu ffisirErc ftfrr eFrqrd qE{ rrrqT

rrd6{ I s+n siqftqTt gf,ncir { Erq srfi (qen ma( qrq) qr€ sq*i6r

fr-flT fYET"r



qP{q r rfifl {r'ncsr kr6r ffi qraq{6 c+ crfi Er&qrc {<ril rircuT T{S qi
crdd d-d F{Ecr qqi €IqrCr Ti ffi q15cu-g-ddrc arda-sr6{-ff1-5g qrq yiqur
.rtq r

qd kflftn yFr rTt : * +as6q rsm qEi Co, rq-s fuq r o, rcrff EirqS El ?

ftrer+,-+1 sir M : fu'tr firc r {€ ++efti n+rvr {{ncur h,{r rqi qks{
r{mr Rqr(?r.r{e r t {-ffrqP{fi cftffi ftrq v#o.<urcrd qfi. qd sfuq ;

. y+rqr YIfo
FlE?r€rgrf,flElI -r Tr-fr --:......._- rqdre + qiffid{

Eicflfirr

6CO, + 6H2O
Light energy

C6lIr2O6 + 602
Chlorophyll

cst g.sr({ srq.r} (Byproduco Brks{ qr( qr{q!€imr wfr+-q r

ffi q-6mr fficq h.cr rrd qPffiq-{ qrq d-{q u-i 6r qqq-r rr{ hq
Ft-qr6cnq-{u yg qq I

fuqmmqy:rFt'tlt({irtsr
srr{tqfi qfi:

qtnur rfr
6l-d+i trfr FEEdr

k+,'r

Erit{qr s-{Hfr (Hydrila plant)

qsa fr'+.( frd srcr 6r€t{dr Bld crfu ct.rrt n€-< dtffi frfi r

karqr arnrtsr<t qfi qrff rd r

qteTsr q-ftcr crfi qt( MI crftqr qlEzqrd I TteTrr n-ffflrd d-mdl 6e
qm-J r +fr lr<i Ttqrsr a-frflrr arqr cff ckql r

s-6 g* srfiTqtwri qqrMaqr qrrgrt {rd r

e-fr ttcPs Eritqilqrc amer qil6r6s k+( Tgqur q-ficr {ETr EI qr@t 
r

cttTrr q-frEr rqrs ct& {H ffi Eflq( t+ sfu-q I qkqq rcrs qg

ffi ser-drqld-d {€ r

ctqq iff

P{tu

1)

1)

1)

Y)

t)

q)

kdn ftETur t1



\s) rrt + rteTrr rfrcr r{rw rqm nretr irqcB cEt{rrfc Nr+.t SffS{r +ffqc
{frcq rr+ qi {wr qqdl q( o, rfi( $(( qt+'q 

r

r+nr+) scMfir rrrr rFrr{r fficq h.cr 6q r uit sfi ffictft{r€ qEqtt 6rJcr

<rd qn rqnr imri q< qq6) qt{ i-{ +6-q r q( hqnTr qPmq-{ rqm srqreq

6e rn t( sls Eq I

l.Y qrir( ( Digestion)

rr+ kt fffi dnqr r{sft 1ytuffi kq-fl Ert q-dr{{i-{r fuq r sfu*cr
q6s{r ffi& Tffi qt - "r+sft r yrufuir erirqr + nffidr Cq r P6-{ 6q ?,

frrnrt+l r<rq'{d fH : irireIfut rcq cfl{-6€, crfi, qfl-{, *ffi scft{fucr

err trqiq .16A r m yTlN +tePa-src rqn ffi(rd qfeq qrq-sKqrt yrffi
.n"r tr{e, ar<ur ffie qr!ftrcdl slrtif6 {nz crPm q r sfi-fFqr lqflrq 16r(6r
qf,6F { cafiff ffir qqfir gq(Ec fisfuqT qr$m rq's+r s<rF(or qrsT yunfr

{ {s-6r w6€ E{ I

tft irdl t{snfr-d dt . A q+ qTrfl-66dt qs-sK q+ dt r I * vtfi qrq{ 3rf

s-R gq-1r

frra.5 .srfr-66-+1 flkq-{ffi <nrr+q s-c+ ifuq{ilqf{ ft{Esdl rrffi rrrur r+
tqor (sfi rTi sqrdilr qr{q I s(rfl(ur ftrg; C.r, q(rq} aIIf{ Trr6r-6rft rr!fi-f6 sts
qrq{ | m +4r ffi kEar BTrfr qffii cqcn crqt | ttfiffie hfuq
rr?Fr(6r 3rFr, @, m<T( qrsrqrg Rr wft ql_q | fr II+ 9r!frl6t clg6r
Tg-66 {rffirr qrqr r{ r$rd, qFrftrks, Effis, Frcrk{ qrfrfl 6cttr< (

qr-fi1 qqG:Tre rrftd fis"r r{q sqrsN qri q-q-6s q-c+ q\tdR fr uu+q
crq{ rr+ qratfl cft Frqa, 6q r qd e6 *+rqr qrcr r tS Eq, tqtrff tS
$r;r ur<r 6e vr* ffiTm'ffi ctqr (Gizzard) Eq r

sifdilr : i crtdftq{, q'fu{r, Fff{r sr"ftrF BTrkqr cfr crq{ {qrEF gq ?

RRffi' , e1-f, q-{ +tfrq cptreqt w{rT Ei ti v\r{, fdqqi erf fi+ e<rq Frt<

EH Cq qi 6]s6 frrt{ il{ d<6t r sRTr \rfi Afi-q yr"ftqr ffir +
qrqrfdqr r{ ficqvid +Mne-d fis <rfr,Tris r

fr{: qfr qt6T 6r€I fl g.<t +,r{Fr 6rfrt ftrfr66zi qrq( 3rf Wtfu
clr'irGrq ilfu\r+} ilr*'i-ft td-fl eT r fr i-d-6r (+ qrrr* qa qrg-+l

i"ri e-ff st{ft\.+i, +-fi rg;fr\.+l rE-GF.qrcF 3Tr6R r qrfr 6q r a-d

kdn ftETrrYO

Fdr rTqr6] 6yeT I .- I



Oesophagus

Stomach

Large intestine

Small intestine

cIiH yqrfr Calcum

kr1, qma gorff

ft,*rd' : Gr,,r qrrrn r+ Fm Gntr ffi qrrt rtr (Alimenta canal) cF{aI r c}
a'ft 1eqre $ cK Tdcrwr {fi E-q I sTfi-rd qri nidr qmrqr
Hfr:a q-fircor a-fd6 6q{ r fi rsroqr€ Tqrsi Frqr r rrrrFr <tr
rElGFrFliF E;q I ETS h-qr q-qrd{ rr+ qT6tlzF} {+dqr qfr fuildr
wv1 vH il r <rq-{q W-{z ffi qrt-{ Tfffu{ st qkr crfi fflr
& qFq r {fitil( r++r s< cft {tcor ri qr+sr v<r{ vr6q oO*,qtq I Tsrsi Frm kknt Ei q\r+R cFrq qift vrsr 6 qt+1 * r

flP{sqr a cFn {fi +fis c frrs( vrrt 6q r rfi qrft crqqB qrfi {&
r nrt g5+r vr+ {tcuT cfr T*S{r 6tcreq I

s-s1Fn : FG qdt qrq-{ w+i Trr k-$it r fr * il ? 6-d Eq I
flvrers: Efu'd s-ifc q\r+1 tlvrctr+ Tfl{, ilri qrT{q crq{ rrd s-${-+

(Catalyst) 6) 6rd .reg evqr$ fqr+r qftq r Eqrgq ftffi yqrfir
61 r*,

Eqr{Fftl irq sfrr{{ Tit TFq
ZEk{'(Ptyalin)

gcr{+jr Amylase)

tkr (Pepsin)

iPrr tRenint

?rgfui (Trysin)

vrgts (Lipase)

CnfirE8*q (Aminopeptidase)

grgqr;F1l.gd (Disacharidase )

tffi lSaivery)
r+nfi+ (Gastric)

rarS+ lCasnic;
tnfo lCastric;

vth'qrq {Fm}) (pancreas)

{'e€r{i-d (Inrestinal)

E-frlf{6{ flntestinal)

E=aerfi-d (Iatestinal)

F{f,H ftrHEr
v1



w{t, r<rtrro qlqa ffiq1 'rliF[rkr Er&Gqr qkd 6-qt 1 foffi
ffi crr+( qrr{ r€ft r fi FrrgT Ef,rfi qt rk qfq r<qrqq

S6(t
ftnrr : ffiae <r+q( c{q( srdt r Fd-{ I

fun : fr r rr* <l+.otr qstg( erd r crt€<r qcr${ cfrrt} trdr {q r qwr{
rsrs{ (H Eq r il( r*, kslr, vrsira, crrqr€ at +( scwtf,fl F+,-{

1M qgt qr$qr< i

frnrr: qrffi{cr cm{k.ql g<re i {€ Eq I tqrr Frsi qq+ qi-{<rqr€

F{d T{r€ Frfi (ffi crd Sft qfiqr aEk{ qrrs} {qrc gq rrn
criqmr qqaEt €Iff {l?etq qrq-d Frftqr G{rtr( 'rd r q*il
cr+q<r6c scr{(C?r Tffi gq r nrftscrg ur{ EnEffir€ sEi<r Erq I

ilffiH Emq,Frs rfr qK qrtt(r qrcHr{{I crq r fr ffi qmr6}
q+ ird ifqq r mt glsqsrffi q'r{{((d'{r Fr{ri +dr{r"zE (r[t
qcrss r rtr6) kf,rcr rqrk6 rrFq Eq I {m{rc Eridfo+ qE {
rqrfiq+ rt ftwq r argffitt+ qq+ qlirdr{ s*4 ffir€ e}Pcq

qqrsr (ffi qd r rri Rl-dr€ qcr* $T$ ffi T{t qnr$q (
rsrsn (fud} qd r Bft strrtllrFrr {fdd Ei tatfuo rtrqr qkt r t,kt
EEiliFr qrft[ r iffrri iffi tqrs (Peptide) cr cfure rd t tt'rtn

{I-dr€ Afu{ (Casein)w qft"ra rte t

snfiqrqqre ftclt ffi smini sgfficr qzr$s r fr u qwrt+l Eq t

eT+fffi futBilel lFrql (Spleen) era FrEi qttefu+ rq qkil
ga r Frti ffi, +d, M cffi{r fufiri qqrSq srt qrqrqT{cr qffi
qqtd cnrqr€ ilerc qrd r crFriqfrocr EEk{, \rqrfid r cEtq
aqrflr66 Eq{ | q6k{+ n'en-qr cfd mffi qfiT+ qnrsfi r<-e

Er4 Ttq r qqlqffi €lffi qrdztq fiEkq r qEM €rff qr.-+q

q-{ERq I qrtH +d, ffi M wr& qkqr Rn-q qcreq t

fr,rr : d qrqwrq r qtiflr+r +qcT F6-{ nigt W ft t

ffi+: snff{q ( ESCETd fqfi stqPt\dt qrrfft qrrdec+ aPqffi qt{q t

' {ri qqrff{ffi qTfi{rcfi ffi {lq t qftf{k qktn q5ffifi
dqq r cpffi afrilcr iR{i EM tfr kd +fr A ( s(k{ q\r$I

rM a'cq t kt Gitel fr r

ifiErirr : v* w q]+rre sE$r(T Eltrir( 1r+ qrrc r{r€ il ?

Y? fdf,ri ftitrrr



fttar : ilrr r qT$fiqr qft cr+{ g-{ ctd rt6r srqrflf srfr qrtr6} ildfr
cFT ikqmr cFn E.q r F{{cr Tgfr;6c( G|-6) orf{ cH cl?rq(il tkdl
fr r il sfi + gkm aI r nrc+] k{rrrs qr+T( (Intestinal juice)
frroq r qrFqr qnrn tffi, ewsr+.{Fts r qrEtq qqr€lr Eq( I

\rnrnqnwn +d (H SEzE€-dri'ffiscr {f,€ I srgfio.<r{iqt
{rf,fq ( g{raff€ r{d1-dcr qal-q r qEM ffi qqFdint cqrA Cfos (
t{tirffiq<q I

q$t Hfu;{ sre-{q-dr6 y+( qi-a'r r$drq, \rfuffis, tF]ffis,
Frcrk{, qkq, crfi qffi qrfir+1 Rrdrft {tcq rrtq I sn;ara}fufi
rilaqr ftr*-6r ck{r qtdr qr+rc+r kqrg (villi) t Fd-6dr f{q.-d
qqr$e r Mt rrtqr rtor 6)qr6qr$-d q+6r clqarq-66 fiqlRqq
h'qram <raqr raTr rrtfl r ksrEqr q\rfi cs-{fr qC( [il rqrrdr
tr-dcl fufuq r ffi qr<rsq qETr<r qP{ Fi rsi-6T qfd {q.66 {-fr
3n-rerqr qrqt r mt qrfi it qr{rfi rncq fi-q r qtd {ts6r r<r+6F
qiBrcnc sm qkq 

r

kr;qrqwrzr r B{rqflrt €Ts-dq 6qt qt
qrq ? zir E<t cfr r€ vftftqilqr,
rRl

Rrro : fr E<r ( +& ri H r qTrrT{Fr t
sr<rd furfidT qtut0 Eq r fi
ns-dr cffifi d-{ qt< 6rtrn
cffi-dr dr r Frfi-ao FTqkd 6rn
aH r EFqi ar4 r1{-*t r Cn'ftr
qr<rqr€ (r{t vr{ r <re-+g ernls
({c-drc k( E+flf,q I {{t Erd'

rrtan qrs-{hqr rraFr Eq I

i.t f{q,IF{ tdqr @xcretion) Y ; qffi 9qrfr

TftqiI sca fri r srflftil-+ qargi k{q'F( Eqrrqemf rrt tE-{E{rcr qETt I $n
R+ cffi ftE* frr+€r fuq rsalft qt.rforrqrd r

Ffiq : 6d rrfi r rrff a rrfr t crfr +ft t ck{r P6r erq r{r r Sft qktr
qrqcH fi-s lrflsi s* E{rFr iT d+q I

&-*n Rnro-d Bffrq-ai qeq FCdr{ +fr +t qrrq} 1 q-51 ugor $ er<
q-rr q-{ vt56 ftfrT qq} r fi 5i+r4-< a-cl-<rq gq rdr I

k{rt ftreTur



3FFI :

fuqmarc t. r : qHqre Coz q'rffiteIgd r

s{ra$rfi ffqrfi , k6-<, rqrs q<, $vrfi, d-fr, h-ce( ic-( qrfr t

frflt,

furq:

3t!tq :

fr<q :

3Nlr[:

ilrr vr r qkqr qrct ( rrfr E{r i r rrs} yrt<tl Et6 FrqraF Frqtftrd

Foftrr* rs.qrrn r{€6r gq{ r Fri rrt{qr 6t Frrrerrd aft qnro
r ffi cP{ cr6r t &r , qe rit c tr* Yltc6} arqac sA R{R

g{rd Erfi r+tc gf,6T ilfrr t srfr(cr il.rfic qfu q\rqB 6rffi rrfi
T6{( 6q r qsffir f,d{( 6q I slit iIFl=5rT q-{.d{ rr{ {ffinn ck{I
frqq r cfiFrdt {rftccr sA qqr6} v<ur, {F{qrqKr n-+r< q-<rqrs cP{ r
Ertr( tEkq r c(i rrft( ss ri ?qid +Eq r fr k6r< Tfl{re rrt<qr
€{ kfr q+ ffi Erft rrd r fri q-<r{,n rni qk{r t rrq qrf,q t

tq*ntr+qrqr1rrsiJqEi I

q E] r rfir€ qs slt ilfr <rfr cr6r *q, *fr qt 
r

+ft Erfr rrftccr Efuq errrc6r 1rsrqt{6 t Sftr+ hqrre ffiErf{ S{
6r arfin iE F*fi r fr kqrqr +fr {ci Tfl{FF {<e1 qi +fr
q<t{EF qs gq1 r u-d ilci 6]s66 ( (<6s Frqivr gqt r q+Jftn

S{rtr ( Td dT6F qE d qrq( r qR ranq rrcm t<t YIFo-6r flt
coz nrRr qft ssn-t 6q r S<mr RBc qt €'cr $tcr sdlrc{ Eq I

q-mr kon r<t+6c {rftcqrc EIk( q'rfu+ ffi ftqlr{ @xcretion)
qt{q I

c..... Td tArts ? fr Tqr{to firft fr6m{ ffi-rT r ?

l-sm *i'+fi ErErqr qg6l ozrzrm it?FEIte rt\( $tdflq 5r€ Fct
r+rcfr qrtflftr+r CO2 qrt rqmr rtt< st{frqr SarrJS I 02 q1s

$crr Eq T co2 rqm q,td'src qrtcrs{cr qlfuq r rsrr fti co2
qrs s,rfri gt ffi 6rfr ftq rct{r rtt( W rdt r

qsatts<g(crqrfi trt qffiil T{crfiffi r

ri6 ar(T{6} tc r<Tt ffi ranvi t

ctqq iscr{ qaft crdrfol <rer fufoq r cffi fu,-6( R
qr+( k+,<qr qqrlt t

k+.tqr q\rd) (Er 
=? 

qrftcr ffi Tfr Esrvt i qrfr rcr( il+(
ffiqraF{+,rtrE* r

u qrtSRrT{crfttfr1Hgqr

Fc-{H ftETur

1)

1)

Y)

YY



+r+f,sriq<Eg rcrfi r IT crftcr q\rd f,rkq{ arf$ffiFstrr qPdtrqr rt
{Tc-flfril flkq{ 6rfr+d fuqtq 6q rznrt 5< rffi fti qrd r

Ca(OFD2+CO2 

- 

CaCOr+HzO

ffi $rrfl-H Ic vrfrm at+( Sffird(r ( Co2r5lriil ffirq E(I& | T{tflr
Ed-{frd flrkry <t-f,65{fu q<q I

CaCO3+H2O+COz , Ca(HCO3)2

rRFIrc qI6T gq i+ r<re tr {rffi 6r+{-gtE3r-trrig qFrsr{r ffi qt*cr{ rrilr
Irtq r

P+<q : i qq kqrs cPcsr.r Ir{ qft rrtc{T ffi m+rco frq;rRn lfiqT d r furn
6Tt {q l qrdr frqrcq 6Tt g.q ? {dek{*(q il ff( !

3lnrq: {qnfi cEi Trdr rm.6}r6F 6foq 1o k{qE fq gq r fi E}s6F ?fficr
qr-q( t frffii ffidri q-t'r{ E-drr{r6 q\ftrd Br+1 (m,,+]q E{rs{ sq'ftr
rrd t c]fr-{-d qFr gkcr r $t+ q,kscr cftq( E-q r sm gfur cr-mifr

rylrtrn ure r qrffi 
${qT, {ic6 cnr{+l sT+ ffiq6r fEfrrq qr{rqrd

rq+-+t qf<qai zkq fPscr{ q-<r$, vrftrcr E-A q\r+i q?rrT { qrfrErc

fu+rr* <-q I Tqkfln' rrm qri'( kflq q-<qr{ vrfrrqrd qkilrtT qfuq 
r

q-s q TMI q-fte r q(i art rrm trd
Sr+ PfiqI .r+q ,rt si( +fr E<r q
gc56 6rq r Wr a'q<qir 6rg (irER

cPtfll 6] qffiqr f€+cr ffi irr+rcfl

Nr{ilr {q.6F $fl | rror€ fu-Efi
qt'rq r @+l miq 11 t.fu.x s tfu.
xtt.fu.Eqr
tffi qdftn frE{frcr

frr{furc nda} rrr-6

kr i. r: F+wrffi cqr*ITKT

t{d
Tqr$e r

t-r cK
ggk qrre r F+qfti u-c futat rrtr
t{d-d} fuff* Srt qC( artlrrtr qqr

Cq r fuqftdr€ +ec Fri F4-q rri S{
EIrg rg ?kq r qEq qce qk rn-cr

Cq, {frdr{ 6&R (Cortex) qt+q r qfu

fu-trr nffi qr.rdr€ i-Wr (Medula)
qfte r tgtrd{r ftvrs vgfir'{ T+

fr-dn ftEr"r

furt S: Tllil qrEI Elfuq+t

Y{



Efs tn{ qfurs ffi E'q I qtum ffi $.e.(c.rr ilBqail fq t frnqfikr
3rqffi R-(Frr rfi qr+nar ffif,GF (Nephron) Eq( r qrscr ffiqr
cwr ffirers 6ftq lo qreT<r +fi gq11

frrfiq: zrkn rnnir ffi rrm qre arq 6Ft .rf{ r i
3tEfrr: fi smr ffiq qger qrfr Tfr ( F{trd Tqrqr 6.+(t qr6rc6l qrsi<

ilrqgd Eq I qffi? tfl{ qrjt$; q'sdr 6t{n g+{r Tt +tffilEci?il
rJqrd cr ftTqdr gq I sm .1.qtqr€ rdiws qPrq t rfrilwrsqr rtr
qG qstrc rfr qfu frd t eRFTre rrm s-+firi Estrc rfr qfu qfisil

6q r rcil rr<t rqTtffisqr riEiTrT TA rd I

r& ro'qrqn T<i rfrftars qr

rrm qri Fflr Eq I rtr.F't

Frf,rdrC qrfi ( srG ((n;rT ErT66

frr€i tscr6 Sq{, sm, Eiqrc
ttfitr, iPfi qrk Frg-{ sftq r

qrft reilircrqrc wt{q( qrqrr

q<t{6F qrfi tkrTr, tk+ \,RG,

ifzM, qfiffis, qfirfr \,firs,
rg+iq wtft rtn' qr'qrq*

Eq{ I fr qff{Eo iht{+1 qrfr

nfr qK {r<r Grq'fifi q<r{irc {bl 
-l N ll'"

qffi rilfur qrfi qqx , gktr tx T g16 qttrs 1'l, gq'i*rrtnt t
trsm qPre r so frrsrq tffi thrrqrc F{#r drd rfi{r (Collection

tube) ver 6q r t{q qfdtrr.Tr€ \vro} nr<firs vPt vt6q I fr6
Fr<rFrsqrs qrel {.16 Tfr H-6r Eq{ Hrrd ffiqrd fusrE sm nr<firs
q$ $r< t satqre Fmrd qfr{r ii-lqr Eq r arfr {rt({r ofuE t.r kr<
foss 1v qrerrrT qq r Frsrre tfiqr 1{o tfu 1oo fu.k. fu{rrq qqqB qr{

ffif,rnq | fl il zrfifi {oo fu.fu.vq ffird-q m qft g{ qq1 t<r ksr
gq r ndrt if,r tmrqr fuflq Eqrd 6rq EB I

Yfr kfrH fulnur



?.q (itr FER ( Blood circulation):

qrqrfrfr sF( rqrqr r* crP{raFcr qffi( rtq ls,srq, rrdkq, ffi6 qrk
e-f.{rfi ffi ffirqrdr crSq I fr i[{r65 qlsER, cErE, il(E, kcrq TR m
gfun€ qrr{ g-€ I fr tq rrt Ttn qEncr gi'rcr*t rd En rtr g1 r act
erkrr qkrir trr rm r-qrc{-€ Cq Fi En 5qlrflpe rrtr inn rmc<r< cH t
frr asn 6q? q-+<rt{qqftEqr
rF{tErR kqtsFc Erm vftcqr tqfir faq qfi.qq1 

1

t) qrsqlil{'ckTdrq q+

fl qPmd{ rqrr cfc{fi Tt'

1) Fniiq r Edt{6F6} cPc{6{ ?r+

Y) qr+6] qfrrfi Ti'

{) h6R qfl{6F - tftcr, tia6 \,fuE, fu{, Co2
ilfr F{wrffi T+ arq{rcq Sqsn

t) srft(cr {Tcur r+ qI{tF(crc?r (q+ 614 rr+

\s) qIffi alTtq vqr{ {[E{ rrc kilor qi'
c) utarrwrt Eqrrq sf,rfi rd sridi yfl{.ffi rri r

(FqErr< Erfr {rt<cr {flir lr6iqqli Fd,n 51 
' 
fr ffi Er* srtcfir hkq

qqrrro qfui{ rrq, frfr-d rrq r vr*rft qqrSe r ckv,cT [M i-gqr
qrqfirfi ( Medulla oblongata ) 1iit FTR,qqr{ qi aA fuiuqfi i ep6 *gq r rd T{frTt rfi sqn kqrfi F{q q{q-{dd rw 1fo+r €q1 :

1) <tkr t) T{ i) T{ril Tfi-6F

rrrrdt rdlu

crfffiErc H rrrcfl rr-qrin irrrrG ffiffi cIilqT tfu'qt r fi atc oarreeri
a5 $ts @lood corpuscles) qP{q r <rrfrqr rco wfu qrqr qft Eq I

fi) qrqr (Plasma) : rrRFrr cEi II{rflJr(I} qilm (F6} sqT ilc{ Tflffi
wrv-rfi q<q{ r uvn rqf T{ra-+} U cfu{rf, qr{r *rr(q r mqr :

+ 6ftq 10 tPtrm vrt gq r

4 qPrq irqurq* *tsfi, ffifufi r qrfrmq+r eattgc, sr+e rqrffi+e Fq{t{qd4r dtsqq F.+tflf,s r

+ tilscr it-fiil* \rqk{, riir{k, qr=t*ilkr, ffifuq 1 m{ 1

+ nGr Gq?Er crsrd: r{-drd, qkft,ks, Rr8qks,ffin( r fuafu{ |

k{rq ftBrur



+ E+( rtsdr rqrstF qttrd{, r rr{frd{ r

+ r{-qe frrd+I k{R Rd?l.o $qr, $r6\,ks ( zFtr{

+ Er{q k.crufdrd rrftr <wr r+ qFrsefi t qtrfut t

+ {fr kfr{ Tffdrc Frrt-dl r=ct{66 r

+ {qr{rw6 I

qrqr+t t,rd

+ rrtrfi r dtq.reTr qrffi qrdr r<cq q+,

+ 3{r+s6 qFrq ro{ qr1ld .r+,

+ on1 eftr rrm qq r{a ri,
+ Erfrt ftEeruIdr qilTurqrd vt< wr qi',

+ dlq { a<ar€ qrltri clqq-(l{', ffi{, 6dq, rqEc qr1td'.r+,

+ t.F<nT, tPtn frs t &q qdt F+6R qd-rs ffit.rd rCd.r{ t

Tftsnq{s im rqrwt a -
. Irflr rtralv (Red blobd cells or erythrocytes)

, tdr (fr"iq (white blood cells)

R.s.l qrdl m+@ etre

{q-dr€ EFMtfffc (Erythrocytes) qft qt{q t ff
qel<r {rr;II er+il r qE 6-i+q qrfircFl Eur66

E1 I Fs? i. c : rrfr (tr-drc

qffi;qfffi{s &< m tfr.tirAq qi Hq F6M mfu{ qq rrv& lrsi <trf, {rfr

ikqrtffifa-rq,sqrq6qr "

fl'd

{rdl EF-ffi si'fitqrc a{Pffid{ kC( il{ { +1vf,6qr 5=rSe r Nffi
nt+frqr qk"sfitq trnlq{ rrt qffiffikq qnr$q I T{ qffi rrdr ikq t

dqqr qkq-{ dtft ffifq-{ qr:r €q, 5 anit rt-fr ?kq r trrqru Fqt
1oo fu.|fi. rrrtrqr iy ifq tq rrrr(q ffifm q;a I <rdl riffils-r6 r$qr G-47

trm qrffqr gcTre{ 6q( I <til (ifi-dc qq frfut, serq, Fq-dlflr{ Br2, kelfu{ c,

dt{fi \,ke r frt crdrcl oq< t qranfuq errEtq+ T{q | <rdl (tr-dvd qr{ lto
krrn6et

Red b)6o-d/cetls

krm ftR{sr



l.!.1 tnr flir qil[
q{rdr€ E{-+tsrE (leucocyte) qft qt+q 

r

Frfrrs trm roanc.f,<r g$r, qlrs lop (ET

EB{ rqcqr AFficq Sq I yFil qlffi futufo-.r
fl-{qr ffi trqett s ?fu lo rqrcsq
Cq'{. I g.+tflTrro Hkq eEREr qfu-qr q*
qt+nkc qr+n Fqwr srsn WBC cd st
vfrvrr 6q1 I

qr+rq+ qrTfi : ,

1. 6t'{+1 Rr+s -2
i.M-l
t. Haemotovin - tfi sitql

t9. Microscope - 1

krt tt: ffi€
l. Cover slit - I

Y. Spirit - wftr+ft

l. Glycerine - +fi tcr
q. Tissue paper - tfi {rt

kr a. r,:*il<r-dc

fr-ffi eift.*rc cnyr ,fi azrrrcor€ cEft-q1 | Efi-qq q\rsl ariicr
T{6?1ftI6rqrc sft ftF+{ cfr ffar1q|-t qe.rtfl I qErr WBC q* funv$c
?o 9fd{Ifr I ciqr{E { cPdrrfr E-61 I fi AqfF furr"h-frs r a.iu}, Fnt (Spleen)
cr q\r6r ftrrm, iqcr Frqiq qqt r k#rot q;ffi6s Frqitr r+6-{ r.

r.i.f Eilri< ( platetets)

frfu (Thrombocyte) qfr-q r t Mammal d rq-qrcr gq I q* ,{C
a,cft'dc ci +fi r rrcr rrra-dqv<r vPr wn 5q1 r nr-fi-dodr swr cft qF+6
fufuk& FftrcT i ctrGr {o 6f,n vft qq1 r fu.-fi-ro ff{r +c 6c+r0 qron_+r
q-qt r fuflae+] Frqiq qh arccrfrcr Eql r fufl-erd orft,oA -.d-* * At
Erc r+{ rrrr q{rgi 

?IA rdq r

r{rf,*i Rrf,E T{rsi : €""$3".""

qnrsr{c

hdm frE{uT
YC,



ctrqr

l.e.Y $ (Ileart)

qrffi +qn sHft TE-dri dt( Td-dr

6.q r fr dq wtttrdl 6rid-+ qffifrfr
sHfueqt+l 6q I

1-g-6) 3{rffrGfu Ecmq t'ic ilq liA
ct{rtfrt ilqi t srqt rt 5{ eo-sn

Hqru-{ qid 6q I ff q-&6 qrfrr€ il{
r qrfr lrfr fqmd dErql hulkd
qid (q r trfud +t5T qfotr { iln} 

.l',1

ftr qFtrfir g t rtrt qerIl qqt Y

mdr66 - giftT qicdd t Stdra
iP.fd-ird6 6qq r wk 1 ttra+t ,"1

fidcr $rar 6q ilqffi :recqr{

ilEak( r qrqffi r-ctrdri qmks

1. qver qs,t kcr r{rH firfr R r e<m{ Spiritil ew rri r

?. Stma Rri-s cF{ nrt Tissue paper i tw rrt t

1. arqil \rs'a ffi q.qqr{ ch spiniti <rrt s$r r+ r

Y. nrfrn dr+( qftr+k <m k+rd t

{. qE frqr <rre qca wrisfl nd r rd, Rrq€-+1 <uil etrflfu IId T(r

Frtffi *'flsi r goffi rr<mr r<r{ g6rsi t

q. <rre S+cts erclfu g+ frqr Haemotoxin ttd< ffi r e) {ffi ut
Rrffi crftcr E-drc( (cdtst I

s. qq gsclfr Cd fiqt Glyserine <rd t

q. enrfifu Coverrlilq$< 1ffi ffi t

q. 3rd FTr{'Jili Microscope cI rra{ T{dtfi rr-{ilq I

10. eRFII RBC, WBC EFqIfr AE Fq EA-S I

sT cr{{€ qa qff€i t

qftnT66"it k{r qmd gq rt 8ffi66-dr krr qrd gq r n1@ qfr

<rqt iF,qfiE} Frtr qt Erfi} (q I qffi <rIiI trqffi{ r{ rm tFq+efr cm

kr<or rfu | ilqtf,<I erli qtp{ sk wfr 6q lF+-{ Pa 116} qtfiffi qm qrd

{o

ilqr

k{rt ftrqTrr



<rct qkffcr 5*fi-a qrr ftr<rrs $fui.<
trIfl{rcr r r*ftr< ti-flqrqr ilFsq+r
gv1 r <nl iF[n-qrc W.r ffifi frr${
stdlct qrq I s6 gtrffi Tffi
ffifi !rf{q r q-effi ETfi r Erqi

tfif+-r4-d fl-dlm-cr wd. T<FFrt q?rr66

qq1 1 qrqt qnrffcr qRqra Fffi
ftr<rr6 iltcq-+r 6eq1 ; ffi qFfn-{rc

\Ea d rrff (Creat Aorta ) Frffi
st'sc-ffil <q-c rrfrarft l{fiur

sifi'E{fi r gg*<m qP{ fficr qd qq+n r-rrro frE\r+r ffi{ r t
gffqr rEsffi rrrd tqfl st+tslz ttqt r tg+I M ril6 qgfi crtrfr, ffi r
zft6i qrf,+l ffifr 6r&6l Eq rfin'FE-ffi EE#gm qkq r fr Fndi
triq r lrliI rffi cP{ aTffi Cq r T{ 1({16 afr656} ggrr ilffi wan

qtfrGrc gE ita cmfr n6dn 6rffi Eq I fi ffi EFcorHqq
qt+q r fi n{i-d tfffi mq-<rs eia} 6q{ I T56} ffir qr{r trco qqr{t c@
gq r wrer€ qftErruTd Es qP{-q I wF a-<rrt T{-drt srPr0 snqra-qre rqr.fq r

T-{6f sr< -
ftnrrsera at\rfi rlrf, qft€cr qqr E'€ | qfuftfrTr rq-d qtrqqB qF{q ( q+
<trd frFq-ffqr crq r fr qH FsqT o.1 tjt;s{E{ rrq r qfuffiErc sfrr\r+l
ffi tfuffcr 

=tc rqq r rri rr<i'3rkfi r ftffiffi {?rr zr< 6q r u*ior
qfu fffr qranq qrSq r q-s iEcil qH FtqT 6q I rnrrfi qq6] {+ rkr r€T
dfr( {rfik( qrq r q} EH Fdcr o.i tfi;strq trq r e@ 6kq o.y
ti.E-+r ilFT 5$ wnu qd'r fr i-qr qil flrfifl r;6'srrfr rrsi Fq r< T{ {il
Eq sni nr srSS | 5{ q0qi qqglqr€ ffie (Sysrole) t qnrq fi:6} qqRrqr{

erqr€td @iastole) qkq r {trt qftfiite eo-\ev rc-6 TC+l qr( Eq I T{ qH
im rtttq qA( Ec-fi Ed F{qr gq r rci mt rm gg16} qtfifi qrffi re{fi
qrEr Eq l

EE'q_Ilrt
lrft.+r nqd qr{Erd ql\r6} <q-( ilci qFa6-"rqr qt{q | {Sft{r ti-+tyrn qftrq
qrfrrqre ( {+frrr ti6F[rn ffir<r a-u-+re rrrd sqw{ rrtt arf,q rqrql qkfr
Etrd{r Erffis ro-q e}t( ErqY nfrf+-dcr rnr qrr Eq I Erqi qFfffi qFqi
tq <m rdffi frrmre ddqr qrq r qHqr S@ <qilcr qq+'l Co2 rqrs

ffit qqa] rrqrcr ilqq T ilqFlra 02 n6s k'q r qffi q].trd(ur qq+1 IIIfr qrql

Eql
.rfS r fori.tl:gg

kdn ftrrflrr



qfcfiqT qqr Eq r Enqt qfrffi ffi qrffis sr(iT qq r qmt tP.qffiqr
rtrfr qrq , ry1 qft5ao 

EFq-<r vt rrm {fi sEfi T€ {rtart *rq r

<tm erfr(s

{rtgr rrril FrR Frqr r{lir
il+6c wda gq I rftr i*6c
fit r+rc+r 6( :-
?D ETfi ( Artery, vein

o frnr 6vein;

rD *16r ( Capilary)

Tgrrc {rfrr+r rqi qerroTr

rtriT Sqsi ifrdFcrG rf,fi
(Aretery) qPrg r rrfiqr rkr
qIq rA Eq ( rrfro} krqrfiil
Eq | futr <m rlq,dr qErerqr

qft + <it qq( rq r valrffi+
srs gt rq+6sqr qld r <rdl

T6Ht <tril Trq I ETTfrEG

qrffit qFt qFrqr rqftw Eq(
m q}fiEsqr fi vea qtr6 rHI
gq r dt ffiqr qr+( nfudI
qitiFr qrfl .nrn sPfiq r

ftm 6vein;

{rtc6r HfiHr srFnre rm g$ sftn
ffi ftRr qPd"q r rrftqr r<r ftr<rqr

rtril qrq 6'q gq r ftr<rao-+] frrf,r +fi
vrcdr gq m urd 6rdqr rraT Eq I

qffio E1F .q ftrnqr qkfi
kft qg tm (€ r fr rm qftr+fr

6Tfr skit qq r fur<ms {rftail
qrflY<r fua aq rtsir qr{rqr ffiftTd

6q( I ftr(rqr rq6,,n & |

carda uary
B,ffhaEry andr

|lto8le PO.ld rdn

Do6lttu 6E Cirl

Artery

Artery

a4uY

@rEl.
E}c aisy

r{N aurm

,rgd 6lrEN
mplic m

ao{r

- 

rqltl trlar,

{? krq Rffiq

kr;i..ii, gg



iffttr ( Capillary)

rrfi r ffi fr}t qrffi +ffia srer<T qkn <rrTr

rftnwr€ qnftr+,r qPrq r *€ttkre ffi \rst
irrne dlftr-+r qffi E.q r +lffic il qrtc+r 6lq
6IY{r rrf, 5r<q I

<rril q-rr ffi trr 5e cilrerfi h,Trsr{ lrf sP+,q :

zn) ffi6 FlqR (Systemic ciculation)

q) rffi q=IR ( Pulmonary circulatioon)

rD frfu gsqn ( Portal circulation)

ft€fte, tt-rR: qq1 qfuar<ra trrd qfift cffi rm rTrrrtekrqr qr0trft Fdfi
Fffiq Erqt 3Tkffi{r sP+q r zrrt 6n rrm Fqrcdri ffi+, itErR qP+q 

r

rffi crn : ggd erai tP"6o-c<ra r6ffi qrtft r€ rm sH{r qrq I

Fr6f{rc arPffi{{-t, v€ <.rc qrqi qkffisr qt6'q r rs rorcd Fqrc"Tr€ r6ffi
qErR qtrq r

frJq tr+qrT : tegr rts+r qr+r q-qrr66, FE+, qIFfi'{IrEt, rtf EmR qrf<grc

fur<rqrda rm erffi{r irq I afttrErc rril T+fuR tt+nnqr gi Ttr'F€rcdr€
frfu q==qR qfrq I

q.s {EIr(I{EIRr t+,qr ( Respiratory system)

a1a ka6t E{r il r ffi afiqr HH rr{'rrdr.rq6r fuq r rfi fu'qr< qrgrqr \r+.trS

Sil6r qrqrf,G $6T{.{ sst fuq I ilr ftrfias qfu sfr qP{ Er$r+1 ilgqrqr i q4

I qErr qErq qri( H fuq r sid rrqr kqrt qrfr F6 fi qrqrens q+ rrq r stt
trqrn ffi fr qrqrdr€ arcqr fuq( qrfi{r {rfufrq r qrfiqr AsE fi qr.qt-6rc Tild
gfi qq r sffi {rdrsh ?ilAr qrt( Tt rq{q Pffr

F< qr{ qPffi il r qet trqr qrfitfir q+( vrfrrftlt qtzt q?*il{ sfr 6rfr qfr
'6rdrk{r qfq r*Hrf r rra} trs * fr e I fufia-aidr€ srqq qrr{ IFBI r q m
r€grter

t.s.t ilrf,kfi rqm Hil (Internal Respiration)

fr fisrt {rfuam re-qmil T{tH q r affi .r+ s+ h.qrarq q-ilcFr rr{'dq
hrrmd rr+, qrfrfu{ Ei s+ {rsrqkd sftFrqr+r qrftr, Hfu< Tqt a}q rq ffi

kdr{ fuHrr {t



ilfrr, qffiqr 
"rE[ 

set*r rd, mPa{ gqrg{ flfr {Tdcur rt HrSrGqr {ifir
sEsR lrd YIfo 36aqr6 vtg r yffi qr+rq-+ qi qrlh Ayr6qr * vsrcc
EqI I A!I-6C'|TI \-6tfldr 3rg fiq( vrfu ser<r EB rqs Fflnqr{ qi.ftk+ rsl(
t+ry q1*,

f.s.f g{tkdE' f;II( fu.II (Aerobic respiration)

q-q dsfr? q-d-q-6r qr5g erfm'u-q r<rrtr TrercFr+ cfrh.{r rr+6{ , {c<rc
yrfu-{r qr+ crft ( Er+rsr$rtrrts rqrs cft sfirc{ Eq r quqr€ qirk6 l-srs
tdu 16.rob'" respiration) qfr'q ite:

C6H12o6 + se, ffi' 6Co2 + 6H2o + 2898KJ rtfu.
rS+Yq)

f.\e.i g{rif{tr rqr( ffiql (Anerobic respiration):

qtlh6 TErs h.+r gq il( 02 d q-icMdcr ci(ffi dmt \sfu-dr qf-qr€

gflq-{ Rrfrefi \fts (Lactic acid) wr Sqr<t rrftkq I {s sfti:f.qrqr +.fr yrfu,

sflrfi (q t yft lco qrq rfl-+tq qffi Hc{ &r Ei{s 11o hirgo vfu'kq r

Co Hrz Oc 
-'-"""-> 

2CH3 CHOH COOH + I50 KJ Yrfu.
r$drd art{r6 \,ks

cffi-{r r6i frfil;q y+rc+r qr€ftqrEs ( fus qwr qdt Gu"gus) qrftr+r fiHFrn
qfr \'{iiPtrfi Ekqre + vrfu'seqrec rr*fl r m * frfu ESr q-+i qt{rhftcr Ei
\r{tkm r-sIg Frcrir<r s,,(fi q I fr srqr ft{66{r r$d-s6r soJ @fi Tq
sn*r{r @thyl alcohol) r arffigfi kafi E"g I lqo Trq rqaFtq

@6T tsT 6foq Rlo ffi{lr yrtrn, senfiT Eq I

CoHrzOe 

- 

2CzH5OH+2CO2 +210zu Ilfu
r5+ts q-@I6{

mrt sIfu girnfiT rri ffi E.ttfr{ (Fermentation) cfr qftrq r

fi e cq Elck{ En qr<R? l-arffiiar I q[<ftfi r+rs krrrqr{ vtfri qkq-{
qffiiri rr6rr Ti'trqr cfr rFr?F Eq r

e.\e.y EtEq rC[f,Ffi{r @xternal respiration) -
{Tffi skq-{ fu€ Edi-sr$rffits sTA ft.rfl-*r{ Er{q nqmtdqr qft-q | fr f{qr
er!ftrscr q..(an .nre'fufr-qrc sEqrifi trq lq* \16 fr1ff{ r (I}q ff{rFqr Yrffi
sPfi-ql fsqgs-{ tr{Hrc dfu-q ( sqztsqrrr{r rHt crfa dFg+rvw grcA r

qt rrt ar++sr#mris rqrs qft fffAwFq-qrc +lq qr+<nr rrg( pesfq-{ FrqrERr

sIfrT ftE-€I r qfuqr qiifu+t, Eriin, Fr.-ui {ff6r s<trtur Eq I

{Y kdn furenr



.rqfr{r, q+r, qwr tfr Wr erofre+J vrt< gcrrr qrdril 6rffi Eq I il{r+}
qttrtr{ grqmrd rrqfrrf,+r rrm ;rfiqr gt{r rr+q r go. ffi rrkr rErr<
sundfdRr trtc+,r F4frrq qFrq S=Trdq r tq* rrkrrn qqr+] Coz qft erqnrc fr]
6T{rqr qrq I

5rft, wgrvr, qEFn vsr nrtrsqr qrf6{q rfr6c {rtcrfi +tflr( rH qrfr q'R

Eq I rnr.n qEr66 H Erqi Erqi qt6r gql vrer€ fisfaff (Spiracle) qt+q r

ffi5were qrtorq rfi qq( filoq+r 6rqrc{rs qftrfi BTr<t +, rtrqr E@[ t qrtfc+r

dq A,rqT trr(trt I

smJile qft qrftqr €<r qrdrqrt yErs Ei rrt6{ rR ErzrFn rdEr qi siE{t{rc
yare Qfu11

qilr flrtre ErR ttc6m, .r;fr, RqEftEF{r rn ffi rsrs Gi rrttq I

55a mrfr sHfu{ rrG.E ?

qfrq I s* qrffi qrFrd sn{r

qrkfr il t st-q.q ( Vocal chord), fr
t enfcarqr Gd 6q r ErPar qrseT

Gntr Tfi A m atr ilg (Cartilage

bone) mr qmrascr€ qtsq'6 qt'{rt{ft { rrrqosramrcrc

The oatlnvaY of air lo Wut wittdPtpe

kd ?t lq : qrEq {Ershqr

nasal
cavrty

t{rfi tra-66t frR< Effi gq t atr ,sh,,,E

anriil qr{r TffiF6t Effi t'qr (anft@*'r
ffi qt (rqFrjn tdm r firere 6Fn

arq qffi Eq r fi qrtflr Si Etrnqr

qE-q"{ r r*+ Et{n qtqi Er qrqt qrsd rb

sHqr rt{r .rdq r fi rff+ ffi,"-"
ffis ( Bronchusl uffi t

larynr lrcir bor,

kf,rq ftR[ur

k{ ri. lu ; qrdr {qrsh,qr - ffi
u

qrtfir66 qft ffiqrc rqrq ttfi r qqRr frt'Ffirqr Frq



qrMI qrfrfua s{mcr [dr{qr wq qfr f,{te w+t atr qr+r.rc+r qer sH
fr r qs+ TEv€ 6r+( Gm} Eq ( rrdr Sfr qrftfut Effi Eq I

hffi rd6 qn€qT {trq rnrFn atdrrc Eq( r fr +din€ qrtfrd (Aheoli)
qkq r e* *q,s fr rsq qk* qsgr rfr+rrq:n hnPrd gq r fi
iffi qrcdrffi ea rrF+q r fr rffi Errtqtfiqr Er.rT Frrq r srrodtffir
furrqr's-snr m'*ftnoras qrffi FfrFd(r+r gq{ I

.r* q6 f*zr
qqrfr in<T Er5{rgfd 6rdn il?[Ene r+{r rd r gsqq 6'.119r q1ft4, VrfitR,
qrPf,t, +ffi[ t wrarqttr( e+e fr BilEqtfrfl s+{r rrtq r err.rtffi Fnnfi q\r6r
Ttrilfr qq( Elztrdr qfffifi <lkrqT E€ r rkrrrT qqdr tffiffi qPmfi {ftqur
.r€q r Fr* r.RrrrT qqdr 6r+rsr$r+Hr5s r.rnr wF' 6Fnfl ril=q r vm ar4 Eq5qil
kqrcnr Eq I qrcrao src+a qqsfu sHqrc rrqrs qrqi arf gq I

ftqffiilrq
q,vdr rfuur Tfrqr qftilfr T{qrfr ftG r q'scr ffi qrfr ilfr 3.{qrfi{r Eersi r

srs artr ffi T{ qrftqr qd r 66 +l& T{ qffi tfr rgfrrm) gq I T{qrffi ilrkrqq an-Nrr co2 d sPdPrqr $r€ Hrk{q 6r{fu F+ q\r+n
gtvrfitilgqr
I?Ire$rIIRI a,rfur a,(FFr 6rs{r {H qffi il{ ( slqsrq+ rfe qffi Eq r

mt w+ftaq .r<f qrfi qrsq Fa srs iTrrcFT ilrfrr h r erft Eqrg{qd p+ r ta
Efls{rd r qrfr r tafrqqr rts+r erqnr il{k( q<r ta Ue ge r qrfi qr

sErr[rrT ERT qrfifux 6Fn+1 qF ?Frr (q r il5qrsfiq qlqt stfrfuT Arqr r5lf,q
t qtffi E+rsi rrkq r ffi qrfr a1 sFilfirrr grqr\rqfu qrfrng E1qrd qrrT T({
G sHrqrc Er4rf,Tt Erffiil( rffi ltrq I

BT{TrsrrT Wr qiRil 6rt E-oq rfr 6r tqrs{ (P6,,q I zRruF,r ilftr frq F{,qrarq
qt( tqs{ sfu-q I

ftqmmq

furqr N wdr y qrdrud Tfr Fti r y d g+ircr
(tqrqr qsel \rsar \.{ 6nri rrft qbi r qd'ffi
\rsa 6tr{rc ts<tgr Fffi(fi ere{ ffi gwr ffi r

ffi sruT $il-{r 6rar gqT gfr r+< \afr 6rft\'Eil
$nq Er< qi' r r+td +{qr \rgcr ff{r} qitil r rrt qffi
sr+<urqr€ 6rqr r{Bi {flEr+qB stfiffi TT{r irqR

EF-S

Y. €T
+trr9

Hr t tu ka siffi

{q kirm ftrqrnr



cq] rsr{i irftiT rtR +{-{ st+#{fr EH t6 sl+-q Iqffi qid sqrcnd Ellg( errm+-t rr<rgt *t r

R.c g?f{.!glT r ffirfurr (Stimulation and reaction)

crfr c=* ci qrP{r6e erdr mdfi r qr* q{t qi Erd rfi En mrffit rsfr
ft) cri 1tr+) qrar *rfr ri gen qm qr& rqff* rar 5*ar vt v+ mt
At crfrgre t;q1 r ffi srr4t qi fu qr{rfrs rq I Ersr imr
ErRI?rOrqI r5r5t a[t6 r+rcar qffir r ssct( qIffi ffi qtor cftrtflrd'r
*& scrrerro ET r

qmfu6 l sr(qsrdrrwrfi gi cfr{ti+ Fr* fiffi arg mrRfr, rErr cT {rgwr€
siFlr-d qrqq qi Frrgt'6 v&<ur qfuq I Efurqr crr c\rqE rrt<, rqr sI
ctt+{fr,t ffi sr€ Er qqrEt rsin-fli cpdtfir qfuq r rq r rqrrefiu gi
rssrt& s*fln ( Eldt*qr rqrfue EqI r

rrtcdr Hfuq {qrrr6 r iltrG+q ct{ FqR crnfr Fflfud \16r f{ilffflt Hrg
yqrfr qirq r srg Eunfi& p{q Er4 rr+S1:

ir) Erktr.rflr r utc+r rq r arqrp55qg si y+rc+r qaqr 1}f,fly crq r1{fi r

o rq rtrftft, erqr ?Tr {q qFr6r HI1qT tfir sr g+f,{r qjdrG ?df rrefl I

risr sr qfir inff{ rcm ?ri.dFG
ergdt (Neuron) qf+q r zrcdr Crsdr

q* dc re (Cell body) (E I nr<re
tfir ilifror #rnae futt-+r gq1 1

ffi {Er;tr Etrrrwri +qr{c

Tir5{tc ( Nerve cell or Neuron)

risr sr qfir inff{ rcm ?ri.dFG

@endrites) qt{q r \l-scr qfr Etrn

E-q, iqrdri gR{ (Axon) qftq r

+-gnzqrc q-c-{r qiqfut yfu.Ae qi
Nervefibre (axon)

arg rrnfr (Nervous System) m{ frq c.sqT #;'ilq ,

o,) ++c Hrt s'qrfr - Central Nervous System
c) ift*w vrg yonfr - peripherol Nervous System
T) {frrt{fr vrg fur0 - Autonomous Nervous Svstttn

F*r'" furgrr {\s



(16) idq 6r{runfr : rr(llNtFk qkqr tFr rsr qror orfte r*qtr
qkq (Bnin) , vtra oer ffifu{ ckq Cdrd ilc rim} Eq r qkq r
Wqril€ dtl ildr+l ffi ltvteninges)* crH Eq - crlrcrfi, \r{rq-qr€( Etr
cre( r €rFrre( effir ilsqr qElrqre( qkqftr zlk\r( G|E] Eq I q[crqrer r
<<m<nq+t +flr ei* HrEffi fts ri n'cq qqdt qtEI 6q I fi6'irGT
T<rffi T+d <rrc+) qrrqm* 6q ir< zrwr frM qrn qfu ac Eq Inrrq.{qr<

rr+I rqqqcr ffi cffi{ E{(€ t{€-6} I[q +rq E'Tfr rq rgr€ t(H"r.r{
qnne,cr r<rq rt(d r( r fut ( k6R lrflffi FIqrffi lr{'<r1 vtt il t

cltrwtt fr q!'sm F+mr{ rd (i+-q:

It) ttm (Cerebrum)

{0 ttfrfi (Cerebellun)

O td<r 3rfi€I (MeduIIe oblongata)

Er) tterl (Cerebrum)

cnnw,ol vir<r qil sue * r * ry66o rto\ qB rmor{ qrql r qftl.t k<ri
srqt r srqt 5i wfimrrerr hqrit-{ ffi(r6} E-q I il( {e cFrcl .Fn56er} {fr
1gril +ela) gq I s6'HrT6i 15tqG 6{T ffiItr{ (Corpuscallosum; rt+q t

cltrq+} EIkft q-{dr€ 6t{T
qfrrq r ffirE (cell bodies)

n sffi +t r<d (Grey

matter) rni gq r rfinw+} fufi
il6 ffi Td' (White Matter) i
qffi gq rfr ffi Bts €rt
tsrqra qtdr Eq r

ttfiffil 6Id'{6 FE-{ ?i. lC : {rfi qkq

tq, Sd {q! Fr< vrsl +rHr ttir crw'It t

1) rIr0<+I fqffr.:r q-qrrs-+i qiuW qra-rla,ilrrr{uR qrdrcr an\rT r5ttril

T6r-s{ sr P<?{rt E r qR rm, Ctr, S-c, srff, zrc+} qtvti-d-66 Tdrr{ t

t) sqgT rr{ h-qR rr{ fficEr.6 nqq k{rq, $ w(Urcr rtsa;r qa-{rC'{

Eii( cPfrrq.rt flfr t

Cerebrum

Cerebellum

Pituiary
gland

{< hdm ftGrrr

Cord



EIO tift(rtl 1gsp5"1o-;
AcAd cWi€ftR qffieq crscr rta ttrr6) ilqtd( rt+r riler+n * +
qitfic 

E-{ r rrqre Frd-6r Hq tsrrd ft{c <lEqr rqtfcrd"r ilta EqT r

ttffi Fr< ga Er+6c rGI:-
. rffis{.r<d'r
. @q qtuiffi Ift kraq rri r

. qt{t(ffit *r 1Tone) orm rri: qd ck{flZ ai <q v<r<r qi Hk{d
slrttr Rrr nd ns cMtfr qH hnfit qft k( ffitltt n+( dtrt
irnrq (q qi 6q rggr r<rfr nd, am set:<td crt +ft sffi hqmr
qtutffittarrqTtv& t

g) +{(lI rfrEI (Medulla oblongata) :

rtnf,s,d Tqrts ilqfu( Fffi qrr{ nrurrd <q gq I rwrt +gcr rrqrcr
qt+q r rqfu< tSHr r crQrPfl +{ qrir#6} +qqr rim} 616 r g5ar tt+}
P{ctrcdl A r ffi+ TEcIq, rtrrflrrqrs h,qr r cft*q kr rserf,{ rr€S r crglrt,
Frd, He ri', qr<r rr+, #, qrm rffi qrfi, Frif, qkd r+ flfr affi
cftr*c M+< +ger {6Fr{rtrdgq I

tts< @ons); t€qr r ntlM +{qr fr( rBla} Eq I asqr Hr{6F-6} Sr 6.q I

fr ar5ae itrc, iifdd{ r @r srqq rt *cqr {r<r{rtr{ d #'.ie,
fftfiC aq wnfr 6Peripheral nervous system) : Tsl[iFk ffiq RI{
Elrftnc frr6i f{fufi ffi r +et erg v{a1 r

(llEH litt (Spind nerves) : tsarqre n ut<r HIF(6 FrAa EF€R I fr
HI{I.IS rc+) r fffio {r0c6r Frlllt qqr, ir{ r cfukftqt +r<r qrnrfa
gtt ftr+EGqr crfi lrflFr 61fuffi a4 ftrqq rr.i rfcrrtelr
3raalfrt, q rur0 (Autonomour trcryous sFtem) : rrt gqrfrfl rqtfrrrql

(Gan$ia) < <rqa @eripherall eta ar5 drr< 6q1 | q(A ftfua rtr r
uF{r6wr* ERfim crt kffi 6rffl {ft rarei Er rrei r c{rgffid',rts r

qrat 6r{qr rrs} Eqr r qrE{rfir d srrq tt{ {qt( c?dErdt hqalr kfl
F?r;rGcn ad rqrr;r Eq r

klrc furrr {i



?.q iriETEtI fufl @cflex action)

{rtcit ti vrq-acr ffi{ vtqfl (Stimulus) cfd $ffi qrr+rt Tct E+
Hq Eq c"nffi-d qcrsi vrq ( HqIfrrfr cfrPtsl (Response)er{ q+rq Ft,qt

qft'q rq*'
. grrdr€ ti"elg( n-qm r€I, {'sr6l q}frcr Erdn Fr+if,<r qgr qf+q t

. fufri dr<r Erd {<6rt( drq I

. {rtctt qkfl qrgt

. argaff qrrl

. sr{rdr frdr aHrn sI cril ?m twr 5avrfl arrl

. daRlql qrff {tr fl r sqrd}cr srir ET t

. ffi ur1, arq{wv1 rsm hqr, Fm+} ryrs qrfr

firtq+fi qr$ (Reflex arc) : 3l?FrEI frqr ta grroqr gtfirA gffia s[t{r

(Impulse) r+mor En qr<r€ Frffi qtrq t kq cfs drqr66 R( F(frtr
qr+ Tq, vrro, qdk6 ql (Sensory nerve), ffiq eq runfr, qmo Hr{
(Motor nerve) r SG'Tr( wqr (Effector organ) g{ I

o gTrFF yqrn qIBt ?il qr<tr6 stfiI crK Ti {Sr, n-n <r dv 61 t

wfr: 6Fn, qter, 6r{, qr+ flft r

. ffifoq Hr{ (sensory nerve) t gfrfirA rd qrwfi gtr;{ qqd

qffi ffiq E15cunfi{q Sgvier4 rG t

. ffiq erg vunfr q<ril qks qI g:fq A, q(a qrM qre-+

Hr$rFffiqr+s I

. qriFF Hr{n ?ffi4 <rg ctrIl+dre clR ffi qm'{rwq SiqrSS !

o Efrir( qqrr trqr+ $q qr+rert 6rqi-{T{ rrt argr, qtfitqft qI qtq

E(({q I

Reflexation & reaction tire'

FrqrffiIc :

I Far {ffi (Scale) ils' f€ tcc-q-dr mff qft drfr t

1. \r6qdr el'ffi Scale (qrfr iIqR qg< rq ri t

i $ftil Ero.dr cIfu qi rrft scde ard qrt vcrs' t

F{frr{ krwrrt(o



y. ffi Scatemd Et6to r

{. srtfft r+ rFrEa Scale rmnfi rrc I

q. {q f( ScaleEk qlsm sffi rclftrd qr€16-{ rr( r

\s. Scale 6) reading note rt< I

E. ilA ffi ft ilfrEr{ qPt qqra qrngi t

q. {s di( k a,s} Reactionrr+.rft W Gg r

{(t Reflex action rlt Reaction tire qtt Etd qIGS Tfi qTtrfi .rd sFd,q r

smrq Grqml qca

. m vftPfiqI tqrt ffi akdrc+ s+fr{qrc Ei +trr< aq rrtg r

. sftfuqr srqt{ft, gt{qfr, r qfr (Accurate) Eq r

o qTi ckE,cr qi cr( 6T ttfi(ftIq r

. 1rftc6r hkq ffiq srqq rrtel r

1.1o !Sr;R fuqr

rqftilr Et6 *c \.ser frrnrrd st( SiqPq ct+i ikq r cPq{ r r{ rffi
r5c {Hrr i d r m rtrurfu ffi 3rtE'q* rqt {-q sf,rc{ rrts r {sft i Ei6
ffi wtd qrfiq qk€'6mq <rq rqrSq r qkrr ffi wrSc* r<rt
wqrsi ffi q-sfi kqT qP+q r rqfi hqr $ r+rc+r a1 r wor€ fuko
(Sexual) r wtfir+ (Asexual) qt{q r q-qqr6:cl 6rfi 3rhfrE e-fii-+1 4rtqr
qn rqi rrd r

wt"<Fm rrr< (Asexual reproduction) Aftfa.EF (Cametes) 4l Frciur r frdqq

k{r d ffi ffffi at qr{rqrd rql fr{ sf,k qi Enqrer{ qfrfq-+ rc-{-{
qf{q I q}1F{fi rqrc FfiqI tqr c=ct crr fi-{ strr{ rrq, rni t v}fi frt r rv
Frqrcr crfAk( hqrsrc crr 6]c h[rfr{ Eq r crg r v<mfi-q E{nuyrd Eqr<.dl

Eq tsflF(lr rc ftrE(rd q t

*firefrc rqrq (Fission)

(fi) tnrq (Fission) q+ ffi rrt{ d sr {A (<fu6tql hrrq-{ Et rsf,{
ffi fu-q-{ qftrq r qrsdr qffs'fi tr{ E{*crqr Hcrfi rrd qi iltrfii fd}flEr

(Binary fission) qi<-q r 3{kar, qtifu+c, $-d{r qRI qfi 6lfrq fr+rt {s
r+rc+I sqa-c gq I \rsa fr4 h[rkd qK at sR f+fu{6r Ffrk66 vq r+ o<il
r6RdI ssfirdr€ sEhflT{ (Multiple frssion) qt+q r qffrfl, qrnfrf€Eq r
q+sr{srccr rq r6rw] P4[6{ qq I

qtkdm ftrqrr



(g) qEI (Budding) : qrffr( Ac hcFrd{ hcr r€ ffi rrt(cr E(r
koq r str'gil $ ffi( q{ rrwre qffq r qfr ErEgTrTr r( yar+} swn
E€ r sfr \rdfr{ fiqPd fusr ffi q6 qrrrcr Eil @ r qf{ nks
h'mrt T{ qsa nkd sfi'<fiql itrq I ifi E{r kdfud q{ rqt dq rq r
ms{rc ffi r qrt ctdfffd ks{r d[F€ q]k ffi il* {rt<r r
vrT{rnrraF qfir+6} ci{ ikq r m r<ct ft Ar6G go ar6tf.r qEqTt

rO gqIlkq<s (Adventitiousbuds) : qt E+ [Mt ckr6) Fr-{r(Icr r{Irdt
qwmr ilqt grrdlG Frda q<rsffir smr kq{r ?r<€ rfr kt<r qril{rs qrc}cr st(
ili fut rcr ffic gq1 r qs s+nrir rwn admrrcc @ryophyllum) at*
(Kalanchoe), ftFffirar @lgsnia) alfrn gq1 r

(O cffiiltrfil irlutl-dna : q! ennt, tq5, q5-dl, +ff( qlfrffir 51rg ffi ftft4;r
qtwrdrctrorg Tqtdtkerre rfti+lfuqr ffic cq( iltk€rr<q I

(g) Elliffi{ m}t (Stem cutrings) : Etr€tni Ert( <-rr crt tql r+6 efirdrc
E]ftilr F{F-q T ;rqi fi-{ r<q r v*: gE, rf{s, ffier ilfr I

(q) firiiiT{ (Regeneration) r Et d fi{rtFa} nffi 6r qr+ qi fr r++
gar rcf *c f,;cq q+ q( lmrc+} esfidrt firiitfi er Err+tfi cftrq r Er{gr
irq{, flfr r

(o Eq* (Grafting): afv, g<ei, qlil qlft sr+r *creqr w+crc {qi k€'4r

wfiFq r zrr+r ilfrr'qser ffi Etr r+T r<rsffi kwrcr 6rtt *tsq r 5t
Elrr ilWf t Fr* {SGrd} fuq1qqq I

(il ffiT{ (Sporulation) : q( yfir(6} rdfi FrqrqT ffiq m;r(6r AT6C
{cr"J (Spores) frrcirr gq r qrgr r{stdqr ri w **o5ra ar€<ur r{ il{f
zrreft r<g I +cllf6e arelir (I{r ( qE dtfrc gO1 I gfr qrd6r r{sfuFF
q-6(, qrs6r srt qs, s{ atft wr+r r+sfrqr +drul{rc 9q6a 6q I 6ffi
lrdftor +qrg cr+fi qlBi Fd qF{ 6q I sfr frifrqr (Voucheria) rr *wj
fres{ Ffr 6q r frnu5ao amfitaq rt fuq h,qrfirq reirr st6q :

krram
fu Tf Btsi[ r{dit crdfl ild rrrfi *ilr +qr ikq | ft M er+6
6!r, +dtuJ E(t gga Ert ffi T{d+ friilrrFG rfi}fi T{qt6;q:
sr6a : ail5fo6 rr.rr kqrm ftq qrEcr6€ E-q(:

o *s rqi, arrq Eril6) fu r+, +s rq rni Ei ktqrdrt qfrTko
F{fuqrs qe+ wrtrt rr{'sF+q r

b

q? kfrrt furfllT

il



o {s Hk{rc stdr Edrcr tfd rJur ccrd rFq I F(+i \16+A sq(
TUIEF kdkd rri.rts s] Tur ffirwcr iFEFr rrgr t kfu qA sc+rfr q ro *ktusd,ffi<rfrrfrqr

cfirtdfl $Td

1. Et{6} +fi, GcqE qr qrk6+} qil6} efur rrt qsa e+dyi6} (T{r
rqn rrt aqri+r ffiqrcc{{r qfirGF} ffi61 r fr}r qrqrcffi
frftrq {qr{r6} 5gd a-ea-r rf,r q?nsT*( I

R. wtffi+-+] ffi trqr q1{6€ qet rrt rr'{qrtqr *}q e-{sSd'( r

i. Qqft6] qTfi qrK Amoeb4 Paramecium srer ff+rc ffid-6q rrt{
ffiqz@(r

qq qEqlr{fiI qfit mn frq il(di-6r'

1. Bhatia K. aad Bhatia K.N. : Dinesh objective biology, S.Dinesh and

. 
Company, 2003.

2. Agnwal, Satish : Text Book of Biology, Vikash Publing house, 2000.

3. Datta, A. C. : A text Book of Botany, Oxford University press.

ktrH fttrur
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(fiI![: Y

q<t{ ( q<tftf qfitrf,{
(Changc in Matedals)

(rsFrdr : Gffi{nwdt {trffitiil sqrkr qrq+q'r<r4 r rqrffi qfir{di' k{ (tdl
qss, Eftlq, 6fudr{T,i il{r msrTrfi Hc€q sr Ht q?6sr{ ( 4ire rt
srsrc-{fi:rr{ wftrqE cqr sqr{6rt ftfifiur rr* {wr 5w r g(m rt srftn rqft mr

Yr{Frd +d66qr srt sqtrq cg ( rmg{ qH rq6r ffio r clfrk+ +(, mE{ r
fid qk+-dq scftr ffi sq{tr ftrerq rvr kaE rsrfrFr qwtq( skd

(k6rdr ffir aFrFIFIrt?Ft mq ffi rffirEr-{ rrt qrf,F{rqrfial qrq k*rt ftnrq

rrt rru k{r{ ftnrr6} gsr{ lr+ I

qfrqq,

frcwr 6k{ 1 H at{ rq6r qkil A, qnrtR qnk cIP{h T€ (+d c+ re qfi
srEFm itqr qIfr t m qeail wqrq {Itrrdt TnqI t a<r k*rsrre gsq
qc ilcr{ri Ea r q6rk( #s r tit rrql (tfr qsa g-q.fr tqr c+ r 6fit qt( {ilr,

qnr qk{r{€ sn dtfir( r a<\ tercI, ?5rr ffisfct qkn <a 516( ilt F6-{, ** ff{r

6fu+ qrr qk{r66 161 flfr qlR Frdrfi+ rsr* qsrqrt rgfr t

6rsr sfsft ( rqtd{r frfira rqae (Materials / subsunces) vr{fr 
' 

anlqrft Eqtt,

crA, T{dqrrd, Bcrt, q6rs H, Efutr,qrrq qft r u* rfrtre i ar6 <tc, ie *tR
qq.6c qF{ {GFFFI 6rrqr qrq q1r6l 61 r ff ti {q.rc T<r4 g1 r 4 rd +fi \Etcrr

Tfl+6r Gccr T1ci E+ T<{F q+,{<r {fi T<rt fuRr$ st6r 4( t

6r* sfsft rttr+ {a{qr qrqr< vqtrrqr qrfiai qq.dF aFrq, ftrfr, 5q, rro, R€{,

dtz( srefi, sm iir+r, zFrGiI amr, q-{r, crfi, Er<r r* cfl{E€ t 61 r fr "1 
qfl+6r

qr-<r* TUI6G gq{ | frrftreqA E}fi crfrcr gq1dfi gt+1 t drfi qFircr rq{'
Etfi {trd Afl qtu+ qFr-q1aL1qedk{roH rra gq, aH'rq tt{ I

n+Fqr qq6I ff r<t{'t.G frffi 616 gseT F.tttra sr+l ecfi qfi6d-{ qF{ TflH
qrEq r qfir*tc Ei Frkfi 6r<orde.r 6Iq, sI'T qlP{ S{ r q<il crfi aft< qts {q, sTs'

tnrc( Sft crfr dq r qrfi qfii F{m fire rrgcl qr6 {q I tAfufi qts sI qft-c

fa-q rqftrfl-t qlc ?(gr fuks(qr st$ il(([ q;q 1 {trt slccr €3( ntd rrq frt
qr€ lpc qtrq r rEfurn r{rai l flEGi Et, ikrnt' Ertr, Ect, $ai, H, qk{r flfr

qY ktrH fuHur



qft RrrfuT Ei qHr * qrsoc rrrt+r 61 r Tu#+l rcrqre qr;ft il+( lnrr.Tq I
qrffidT Gq kq r zrcft qffi qrefird+drq( H, sci qk{r ffi qq grgl 1

srrcr M rqFF sr yffftilr{ fr{ ffi{{r - tr( 6qfi 1 r:qtR-6} eqfl qrft{.flr rfiqo} S r

als, a'cq qr rsts itt cq qt{ sfl{ srerfi T-qrfl Errre nq+ et6r Eql I E+ ct{
sq6l (Crdrt eqqr€ rs @hment) ri qkq I irtr€,F qflrqfi{r nr+( q1tr6

(Compormd) qqnffr( r E+ qft Tq qfufuCaBt qgt qrd r<raer{ tJa qq @ure
substance) cf{q c+ g.F qr gtrsr<I r& Eq-6F frrftrq6} cq sr Br{srqrt fuqur qr ccld
Tq (Mixture or impure substance) qfaq 1 fuaur qft scri r BrflIrt fufuror 6q-( r

ner Hfuq crn fururdrt Hk{ Hfrrrq qr{rq( q<crfi sP+.q tEt <r g*r<r r& eq
qlFc+ ec{r fu+( fr{"r rq ci rrfiqt{+ GTrn tnTr+r{ fir clFr€c r+ rf{ I F{++
furyur qI r q(mn cltffi qffi{ @hysical change) t1 c+ fiftr+.66 d t gfti
rttr{r rfiqP{+ qMc (Cnemical change)fr r

AcG!:

v.l tr{Ifdl qftr+dq (Cnanges in Materials)

Y.11 Eq! 1 <q6t+f ilfir6-(ur (Materials & their classification) :

Fr* sffi, qffd(, +* Erfir Hk{ cr+ Ttgrcrtre qrrq( tfr Hkq qnrrttG

Er* Erft?ftr6 q{6rfu6 +fim fik{ Fffi cq}r cp{ qRdr gdf rckil h
qrfr Erfr ?frr+ w{r wrfr nrsi rrdi r rrrs EFrr fiq qk6r fi r frfuq cr+
cI+€{EF crt €dt r Fo-rn arfr na rq{ cftr rdt r qrfi, ?rdr<r, qsqr, +e
flfr qrqrre€ qrqrcr rftr rrdt cri+d, qFq, qrc rck, tfrd qrft qfr tk6
FT{r siFrcr {r{cf,€5-{ I (gr, Eq{n, sqqr, 6rd, r6ilFpil {g qrfE q.( q-fi q-{r€T

y+{r ffiq r qk, 6rsr, Eilr, qdwr.-€ qft 6T* *fifi qfuq cg.trF E{ rt
s* ficr6:€ qq-rere i ei61 gq1 1

'ffif6 iliil61 \rgdr qrarrqn srqat<qT 9+{r @:<perinentpractical) ctr6r+
ffi Ffrr< ftrurrr qt{ rqtq @xperimint/practical) qr€ E+ r 1t fvn
3ffia1'ga qtfiq.l qrd qffi qrdror yr{fu6 qrtr, gfrqr, r+}q a ar+sr+}
qw r+otoq, il{mt+r qkffi{r. r ctdvtfd qfr;{ro} r+rrdRr ercreffir +
ffir6 ilrrd Rrilr cC6re rtrftr+ il6?k t ffi Tficld qfrrikd rrrdt
rrg aw+\ F{fl" hrTaurdr qrflqailr E} r

krn ftrffur q{



mi r<*cr fifu+ mrrre cq qrtrrq vfirfirdrfca] qqra a gfltdr frq r

ilffifu ct{ ffi;r+ rqgrolr+} qcrdfr Tqi F{rftq Efu, itntFroI ( fdcr slqlffrd

qFTr-q yftI66-qre s+d qtstrd r{ Ffldrt ftnwrgi-d cr.r eftrfr Trtql frfud r<H
qrm r aft"rq srqrq qFi vfur66 FdsFffi t-{6 ( Tri-ilf6 EER I Tffi
qffi ffi awrqr nr+-6l ffiir+ rryr<rtrrsqtst amtlkd fficr €i
srrtrdmt irm frr1-dr ilq sffi ild ilrrdt +SPil( qri vq+at ftf<e t'

qfr t-d'cr {q6.e-6i ilrt frrdns{ kslffi qld qftsP( qqf, Pafuq Eg.66

rgmr rr{ ffin{ ffi crc ck +q qqrsq qt6 l

qffi 6r* sftNft cEi Tqrwri Hkq Uraeqr srErafi slEFFT, q?rdFr-{ (

Elft+.or rr{'sPoq r rrar ilfu cft ffi i Uq1 Bq ilrffir r+{r rft
(({cr{ qq{d lrd {F6q I Tq.re-d (Er{rif,d qErIr;I rci e+g('-6r TErdFr€ qIER

r<rsc sl6q t

(1) *r{{r (state)

G) lif (color)

(?) Err{tdrdr (solubilitY)

(Y) GtiFnrFrd[ (combustibilitY)

U) tFu (odour)

(q) <Er+ Ii[r (frasility)

(u) crrfii-dr (Transparency)

(q) gq+ttr gr (Magnetic property ) +tft t

arff6rt. 1, frft;arq6qlqEi{q{6f €
etqr qE+

rs
kqrd{cr
crqt {S

ffi{r
cE+ {s

rqrrecr cei
{s

rqrm qEi

{q

<Fr, cr(t, tCt,

ilorfr, cries,
crtr{il,

q6', gg(,

Erfr Fffrq,

Eff, t5d

6qn, m&,

kt?r,

iFT5, ilIRI, GT, fft{, H,
F{qrrfr

kdn ftrwsr



ilfdrdrd. i: frftq<q(Fdiymtg{drm uam

6'{ {s rIlT q-r<taqzYt{r M
(1) iF vr.fun q*zqd r

frqzffit r

(g q/*{ r

lFE q/dF I

qFilqr dqzd*{ r

c-6rcl ffi2ffi{ r

Eqd arqzm*t r

ffi(qr (&(, rreqrrqto
trt t qF {g-6r Trr-d6
ffitrol rrtfrs{
ktrfi (kq

vrfirr go r

<kfrqn<rwvtoq t

tfrq t

*rr
irq I

ffir
tr*t r

dst

qrftcr Eilflfd s r

ffi<qi r

i*radrgrl r

rakqsqfr r

cqe.rltcqq fr r

rw<{a <qfr r

qgq6q qq* |

1t ate rqil r

(R) Frff

G) qfd

(Y) crft

(U ultt{

(q) Frurfr

(\e) ffi

(q SFrdI

kdmftreq -: q\e



v.u. q<llti qrrFrr (shtes of matter) :

6r* sffi ilqr qftfl?..lr ( .,d.irorqr qq6r r qr.i {+ F*furdr rge ro{
(Matter) E( I Tfl{Er Fc ++ fl ? ffisr ++ Et i ri ffi r,f**rg {rdrklft
wflB ifu fr qqmd <fr r rR kdrg1r6 fu1gt r HHa qrna'rft frri accrgffi Tt6r ffi{6 Tt*ur r 9ft,"6-6r sir*r€rr qp6+ Erftnt rqr{EE+r 

',tqret qFr+rt ercr q(rdr q1r rrfr rm gi ar qrt il q r

r+sr+) qrurrqr qsrr{E-@rt frt r+r<qr r{fr-6tor, q@ q I Tqrf+r ffia
q-+scrqr iif.{, mg t qtg g{ | ilfi Bltg'( qrqCr arrflTT ( plasna state ) qr€ Tqtffi
+* arftqmlscfi cH cri q@ crrq r

fuil{Fwr€ {q-fl Hfuq wur6ca} qqafo+ *n hqr$il+r Hfra F+qranq

'r<rcc 
qt6q I gftdfu( F*..ffi rr+r qrfrr k{ ++q I q€?riFr( #r rfiqrqr

cEA qqF Eft rnw qt6q 
r

rrFr{r d I : Bfua r<rqm cr6i <Fc
r'.t alr lsoray mt Giquid) utt 1gas1

1.

Y.

t.
q.

19.

q.

a

1o.

:f{
Frfr

gen
qRm

H z r<s'

tu&

crfi

cEtil

(s
crifu
qfu{r

k{r

ilsIzqkfi
qnr r6rsi rqlq

qrffisls,

ar+*:srfffiE?
qEiir

EITFIT

v<r+{r iruId6+ ftryft r <t+r qrurtrr k+6wr{ frq r+srqr ilftaor qM
fr rmrar+) cffirn {rg6r qr5ta} nsi+fir cHr ars{ Fd E{r* qf{ {q-d
mq ?qi ki qt< mcrc cH-{ qficfr f,t err6} q+tqr qft qffit Et rq r

Br{r.tr frrraRr rq+] r+sr qfu*lt 6q r

kdm ftrwur



alftrtr i. v : gfirT #{ Br<F{r+t ifd{rffi fu<<sr

s'.{. IIUI 6t( iTGT qtg

1. qT+ikPd dff{q+} IIETIT qFn,/Fkl":{

? quI6I qfu T{d qfurf{ TA ou= oui

i. stt {cfri qftffiFcffiizqqc et({z+q tt6i
Y. wl6l qrrfr

{rdftr
q!?Frc Shohg qffiqfr Strong qr+tq A(

\. gIFF'R qI+ qr6r(

(frk{d)

qfffi arrlFR

tirftfuTdl

qfffi {r6R

1erftftrcl

q. Difrrsion

ftRril Ur

gff{ 6q qtuffige qffc @qq

\9 3[T{ { qr€ Eq r

(frfuTd)

rts\ a-1rn gq

tqftfu{dl

ri* u-g<n gq
(qfi{ffrqo

a

HrH ftrq"r q1

/'---..'.-\ /--=\
ETfi iTGT TqIF

ildrsqr ildr$(r

F{sr$qr

ffigI



frqr*rq, tl) qffi qcer cfdlcr dlt( rrrsi r sqrd r ffi crfr At+)
cl+drt Hstg( sra) qqrr qrfr6il6) ilsr<rr rq-6l ffisrqffiqr cr6rt afu( T+ rnrsi rrt sfuq r

n) Em +{ qr}t tf,'I yr+( EH Bn r nr@ ffi qH cfr
3rrurcTr BFrf,rr qft{t-flt arr arffm qi rr<rsi rr{.sf6q r

V.ll re f dfirt,As @lements & compounds) :

vi srqlil q<r{6c qfit T-qtrtr iFlrtF @articles) futr riiar tqt I rrttr tr{trtr
6"lE@rt {1 (molecule) qtt-q r if{ v<Iffi wJ r} ssqr s5 qflfr Trr qft
6rrq rfril qq r wd crfrfi Filft {r+( qqre<t Frfr crftqr gq ilk qs6}
qTrGTr (Ffi,q I qqft fuffi {ur rFIIilil iFEIrt 1ffi+} E{r+ g-tr crrft ErdEr 1fu6
i@,
E+ ch T<tt sr r< nflrur W qft qr+qr W qd Tq qc ch iltrqre + qio}

6q rvd rrqr qqrvi g{ q-d t-{ ra rr+ fr m ffi B+ * T}qsffHfuq
iltrr6 FrfuC+r g;q-( I EFRrErcr 11i aim ilffiG 14qr qrET crqgar q1 r ft ed
11 +cr crfr6 (€ qct( ffirn vrt\ra (Natural elements) T{ r} cta {F
ftrffi 4ilfrr+.6d ddl\r6l qI qfts (ytan-made or artificial) irtr66 E( I

ffi ffig+r rcrre q"qre ifu{lsrft (Radio-active) Gr6F|il tH Fqt6wr

h,ffi Gadio-activiry) arro rlqr q\rfl il€ E{ I Er{frfi, qPffir, 6r+q,

rr{frd{, qFh, qqm, iflfi, lIir, stfr flfr rrqk+ raa sff6or6F S{ qi
iftmk{ ilfdflcr $frrq qb6rms5g6frqiltr6€ S{l
t qr I Fir r& rsae E+ frrk{d r5rrmr rmmPr+ s.ril fu+( ri Eqqr*
fitra (Compound) qPrq r qfr a*q r qks{ ft+( Er+{srE rrur5c, ar5fr*t
r qtwtra fu+( cFft, dfucc r dk{ fu+{ cr+ Tr, Er{q, ETfrfi ( qkfi
fu+( ffi qf,s1 gql r ftfoqe rSrrc raui ild F6 dH M arrffi r
qm r qIM c wrr fufr qr+ft fl:c) c+A v<rrortrr€ k{ <l+-q r mt i
Pqfuq 4fu6€ Tsrqfrr+ rk1 q6 g€ qI g*r<r {A qt6€ arr rgrmn Frfr
q+dr Eq{r
Erfr AF{6 q{6rk6 +ficr Erfrn ddc{ IF ittrrrr Bilr.Tr q6 rfrftr+ ar<r
furyrTro yftr rrk6r gdt , Tfr rmmr, dlqr, g-{, stft arf< arg rsrwr€ IF
rs* wqr cftr qftrfd fqt ti crfr, m, if{ ilk fF Affrro-r€ g1r alrdPm

6rfl, sr{r r+rs} rqfu, nmq, Et( ilfr rfrFro ffi€ fu[qar rc{r yftr rft\r+r

uo kdm ftEflq



Eq( I irFr r qlffi fuqar <t E(fift frE\rd arkaqre lrr erfuc rr{
qEl

ilfuor i. { : iriFr r qlftwr fu<rr
irFr ilFrfi

1. q+ qrd{r qrqtT (atoms)ktt
dql

l. ErnRrrrr 11i *er qr6r qqfl fl I

fu qd toq iira crqdr qrw

r+c$qr ftr
l. 3rq ${Er {qqr g-dlg{

qf&{ r

v. qfwqq, EEfrc-{, s-drc, gr qrfr

Ttri[,r g(rfl(ur Et I

1. 5€ qr 5iT<r cA Frq crgr]fdF
R<qq1

R. QrffdF qrst+l T€rqr qr6T qrgfirr

flr
i. {q vrfr ttr6@r qdc iltr6} FTcr

q-<qrctqt+,q r

Y. cr.ft, sri T{, ffi Erit, tdn
(H2So4) qrft *tr{,,'6r si:r6raT E1 r

x.lv cqfrcr +'fr suRsr dH6F{i tdilrut (Distribution of some commou

elements) :

gea-a qco-sq, qffir-e-{, sr{qu-e:d q+ agcr ftffi 65n5q cr{qI I i-fr a-srg
€tr;z Frm qrE-qtqi *'fi a-sro frftr++r eqcr qr(-qt I

<rgcs-6ffr{'ararrq r<i frfu;r aqre eitr16} r1srdcr rlm} qeSA g r

BMtrogen 7A.1

B O.ygEn m.S
o he.t gases 0.95

tr Csbdqrlde 0.03

ElotErgEs€s 0.m

Wtrrdqrt kiAft {flB-"rd qErr{qre rrdr€ i qr{rqr t{qrq'{ ftr qarr ffiqur
rrffrq+lq r

GO Ttr6 (Crust)

(tI) rlErqr€nT (Mantle)

Clr) frqrrse (Core)

kdm fttqrr q



{qrfr{6} T.€F 6rft ( t[rfrfr),

tRIr.[R q I

TrErrTrgct ( +flrr{itrrTr Hkq elErErca) ktr(Ur

(a) Uper cmst (b| Lower crust

(c) Mantle
$*

(d) Core

wcqqqrri ffi g+6I q% $il6 qrftn 6rH q r 6rf$w { qefirq{ fr+( qrfi
qild} 6q r sr*tso, ifuil, snqJk;r, frfuTrr, qrrikfi qrfr ilE qft s5rzfr
qrfr{r fufug+r 61r
6rfr t{r ffif [<f{r qr6g56qr rf,qTrf, iltkqq, ile, q<t, arff, q1r1fufi,
g{ qrfr ilFr6€ qE\r6r ryq r qrffi, at irrfr arsqr s'ilr{ rs ?qrd1.5c Erc6}
oqqr qrE\-d) q r er* <k6qrn, EilNn, qrfr qrtqfi 61r uffi ilrlrrcnff, qrqs
ffi Endqr arqr qE\r6l q r s6fdtl-c F{rfu ffiEd,rm ftr+rilr r.iFr s}d rrt6r
q1 r ar*rnu-<fiernrra srq +fr TftlGqr il{.{rqr n[ftrqdt q?rerrrTr Eil irFr
ttaqd e r

x.r-r frnrsr r ftqur E{rsi frfu(s (Maxture & separation of mixture) :

arfifr ?Fr6 trfiqr vftr rr+ n<grrn?rro Htrfi qFF fufu E+dr fi. Tn E{rffi{ Hqq fr r fu@ +fi G !Fa'c6r qffi qId qq cq{,ri E+ {we r
qT $t,tir qa s"c6 qr(re (qqr+re1 fu+( qH qr{q r q* : fu5rg, qr€Rta, +6
qrfr Hkfr rqffi nrn( qil6r egt qi qsa Frqrffir Frsr+r Gnfrr Ffi qrRqait

qrfur frfr funr\'6) fu rr Trdri vga vrfi qa qP6,q r G qrtr+l dcfir ( G
F6M {ur qq-dr ffi Tg (Substance) tri qkq r ro{-en{ Erer $IzF
eq frfirq+l srrErcrr Td rq ( qI6 rq fi< qPdlvm Tf (fu-e I Ta rq ( qF
Tq.fr{6} k{ilr EFr6r qrfrr frrEq+} ilrPr+r srftr rrt.spoq r

Frirn ftRrur



TA ( i,qrd {qcr fuf,dr

qF Tq ${qr fuqqqr€ frlqr{qT(+ T,ff6.(Ir T+ qfuq 
I

IF s[ Gure substance) flf q flmpuresubstance)
1. G crffi) cn are {q

qfuRrc+) 
r

R. q1fu6 frb{z qrT qqqr
qqqrsq iltt+i 1

i. crfr, Eil{, g-{ if{, Frfi ar€
ifu@ arqsrcr IF q\tr6r

tsilrr(lr Etr
Y. 15d rqqT cst ilfr il qltm

qa rtdt E€l

1. R sr rrq m& kq rg-re nrfuc(
qHr

1. dlfu+ Hfu<rz qqmv{ rfui r

i. ffi, f{cFft, vrraqT i1t, T{cr
<ga, afuilcrfi, qrf C+d), H{r,
ilq, flft eg-d {q-6r vErr<rreF g1

Y. q1e qtr 1 cr I qqr r& rs
qr dtffi itr+ furyur t r

(Homogeneous
mixture)

atfqrr;t q 
'

dranqs
(Collids)

ilfr: (ViIrflD
1. 1E
1. Trir
i. t(
Y. mft, qIR

fircF{ fu,ryr

A{ r ilrilfi} t'rd, q* : g+rr,ft, Frfrclfr flft |

rw r rcclr st{, qfr : <+fi r qrfi, kq-d r tffi r

alr r ffi sld, ER : krq (mqr ( {Rr), Ef( rrrcr r pd,{l

rqt{ t rqtf+) dI6t qR : 6rsl (Nz+Oz+Co2+Water vapour)

rqts r mtr, q* : slclcrft, Hrfr tq ilR r

(Heterogeneous mixture)

Pfirq ftrqrr \9i



6rmik6 q{flk6 fifiqr Hfuq yfi(fl futrq-tg vfrrrfl r vp.&r qelrq(t qR :

T{qrfi, kcr, rrrd, fdr n6 1ft1ffi frfuc{r qq* ffi qrfi{6} qlar<tr *{,
ffiqr ( s&qq rrt t r+r<qr ffi 6l r fr f ffi gr{r€6 rg16€ RW$IR

rqe rdut6 t

ilfi{,r d. s : ttwrdl I FErt (scrqEt {,frrdrdl 3IF6rGfi qrqr(rlr)

5',.(. TUr uttr lsolrrion) A<rrqr (colloids) r*;rrr (suspension)

1 *ra 10-7 cm rI(I i6rt l0-7cm iE lfr'cm tq 1(F5cm rr<r qfr

1 crGfttfl crcl{t6 qfcr<<d-+' rtr qqr<cfo ffi
1 qsr( wqqlffo qs{r{crk6 irgqr{FrPnf

Y
q[(cts{
rH gr

(H

6rftA Err) ttr6 qqakd +ficr cr.fr qr ;rqrft Hfoq qrtrf, fuqrr6Hrc mr6r

aFFrqaF qqursi arr qRa Edl r huru65q1 S* sr $f,<r {A {<6€ ei g{R

Hfuqrtdr+r ctFrft ffiT{6cq(ctsi Err rtG-d Eq I

qfr : qt{fire T(, M, $r 6qqrsi, Hqr{rc ffi eti, Ir0 *i c} qlE {q
tffirc {flqrc{ Frtrdi, crfi snrfr t ttrt cqcr qri, mlrqqr fufrrgA Eficra qri
qrfr r

ilffi *dc{ a{cr Er{il YflH qr+;rqrc qfr fuflrdrc qfl-< qq{rsi Erc {{(ts6}

q< r affii Ersr fri a?{IcI qF Hfu;r qffi fuTlrcrc qfsrt qr cllrEq {r{

6<Is( ftrgG-€ 6qI r vrqr6€+ ce{ crft{r t@ qffi q-<tc( R{c( sr(
qdl 1 ilffi ffi {rc}qr fufrxqfi srq irct6€ qltr qtw} ilfrr flEi ilf,re
dfrr<ta Eqtr
{rda ir <rrccr 1t6r q-ffqreri E(qtq( *n ctrsqt il d6+ ffitr ci dail wBC

( RBCTTF{ qF{ ql?T{qffir{{(R W@ rmn q+ qGrir qnieh} q I

rtfr sdkd frft=r ger<aecrc * ve 6q qi fu{qcr lta d{r6€ zr 3r<T{6ti

(Components)Emr€ fiffi <fA Cq il( {rt q-(qrsi H{ qi E+ ifl'$rm qP{

6q qi Ekc{ qfiqrqr qfr qfe r T+frT'i rPr 6ffiaq 1

s* ql6r6r ffi d cszr qr* kfu Yftr llt( q€rfi (t*{ r aq+i fuqqai

ffisr { r{eff{ffi hff{-< ftrxsr q-€rs-r6r ilftr kq kq HkdF q'rtrc{ qi'6-q t

{ffi nrqursrc fu,{ur6r q-{T{6F qtr(clq{6r qlFr fittrr hfrEFd vrqsrt rrsrqka rm

dqr 6&rrddrd <te qrryq-mr rtS rfr qArffflr €dr +fr ftfuts q(vfi(T(:

k$H ftru"r



ilrfqtr i c :' frfta rfiRsT ftqq qqrsi A&c
T',.{ frkdt crc qE{rs{ {t6+ fu[lr

1
ffi
(Gravity separation)

E.d} ( sr+ anorcar aMt furysr qr* 
;

cfrrfr { A(rg

I
Er(+ F&
(Hand picking)

cfoil &rqE Eil qr6rc6r als q*;
S?TrdTE EYI

I
Fffi+
(Winnowing) € srr(qrkre5vrqtmr

Y qre lseiving) qftr+qre 6t ffiT qfr: Frelsrd rr{
t @ lsedimention) qfuil qrfrE qrg.fl { crft
q ili'z Frcr+ @ecantation) qrftqrc qlqqr (+ftsre r& qqd crfi)
\9 gri (Filration) {ki} crc} {* crfrqrd

udqm (sublim4!9l)-_ qr$rqrc 6T(
I qI{FrJT @istillation) crfi-{rc r+fr
1o rryr+6'0r(Crystallization) aTtrd,dl+ffircFt,s(
11 iftqks (Centritusine) r&zq+dre q
1t +cremrsl

(Chromatography) fucr frfu('dr frftrq rec-E

11
Eq+1c Hfu

(l\,lagnetic separation )
615 qr{qEre gi[rrT

1v qPft+-<ut {Evaporation) qT+{r qEr 6t( (Residue) FF

kflr+r fuxuTqr tt+r r+rrr+qr€ E-r Hfu rr<r akfiHrc qqcrsr tP6q ksn.RI r{s
ffi ffi $5,ri qrq c6,s$i,Fr.ri.wrq I

furur+i g<ra<st ssrtq r{'sH frH qrq

1.

1.

t.

Y

qrfr r +rca Ett
qrqlk{ r qr{Er

qfufl q\r6r 1g'6F

f{crfurc T{ { crft

kdn ftETur

a



t. I vrfr*re Erg<t

s. I fid gma;r trtiqrc hilryfr

rs. lFrffflfrffirears
q. lrtrqt n@ cre

1. | 
ffin iH vrro

io. lrarra g(

11. I ",m"t 
Wl crfr

lR. I Sli[qr [lIr(\16r $E[FI sniq

qtrrt furq qqrrgi frfu r ftfuq r+rwr hl{urd lirsr nrf,rgi h,qrwrq cft
rr{zrr<rs{ qt6ia t

furgr Hfu

1. kaT{(1c
1. or* rrfr ( Tfr Tfr

i. (E{q€{
Y. q{ja Frffior qftr+

r. rco]ro r qrfi

q. frfi r qr{ar

v.t.t ftirqr8s+l wfr1 1gr" of mixtures) :

hryur mn frk< sr+rc+r ffir sIEFFI r rm rrfr q{tlffcd fi{r6r ?rlfrr qt
qrfgt il{r qtt g r frftrq r+rr+r furyq aqr *{flt61 qr;r6rt ircr ilrfldr{ Erm

?P{6 ffqrql figrd qftc\'+I qI Afu\r+I ift frqrstrffit qrqt ffiqq 'rd ncr

q'dFr wqlrfi qrs{ st+q r rrft tP++ trficr Ei rirq ilr mrqre-dr *fr
rre$ mr scq}ft cr66fi€ 0.1 s*q qt@ t

1) affil qrg6] GIrtI qr+{ mr qirqq tire qr FITur* 6qcl Eq I

t) crftm ftftc( rd qk$i-{ siar (gills) drIT qtqFna snr h'i sfifl
qnffifi-+reil qlartfr t

\9tr FrdF{ ftre{q



'. i) cragr kfrgr rt+r rsrwr{ ktcrrd cfr s}d qI furysr+ sqm fiiI
scqlrfi Hrgw{ |

y) Erfr+ fir{r .r+ sfurq} {fqfuFc ,ite zn furrr+r <qfi fir{g+r Eqt (
cEcE {rftd qPc st{ cT furori} Gqr gqq}T{r ar{q r

o rtrra ftn6a$1 EMcr Ei crdd mlqPrr cedFt.qrrs drq qr furyr+ Farql

lrlf,{ ( (EI.q EqlI
q) ErerFr, qraErrCr rqrsr (td fuFz, clwr, tsr, crfi qrftr6} fu[El-ffi

$mr{rt Aqqr gqqk Tkrq r

\e) <qrrrsi mr nfus r+ Hfua rmror foqrrFF,€l sq'dFr

qftq r

c) Erfriltfr+ fr{rr yfirrr ilsi {ffi qrrrre furcr* scfi yfrrr rtfiB t

qfr, qr,fi, ffi, Frfr r {r flrotq( Hqr, crq, crrft { ffifl frr<q< <ro t
Frfi, crfi qrre wft frrgtq< fr( qfr frrft, FreI rsrs frrqlg( nrsr€ 3ne(

c-{IE(fl Eql I

1) sr1.{,6dPR, r({(fiI qIft furyuralsrcr IIdlrFT Eqtl
v.t.\e qtkfi t rrfiqFrfi cfir<t" (Physical chaage & chemical change) :

Erfiil Er* +{6 *fiqr F{kq qw6r qk+.r6c ikrBqr E;dt , *p foffi
rIE{ { r[H +qfi ktr{ r+t rFr?f, {anl r qd crfi ilffSfl s*t ers'qfr€qn

6q, +fr+( qfu qilFl H, qfirdr g6 ffi rcrriml(€, qttr E+ ar$n n+dl
qGTFFFI qtqrrr€qr +fi EncB kqr cffi ?fuq r Ers<r qr<T q<rfi qFRidI

Eq I sFrfi qr&'( crfr {q ilfr, qlk rr<r slrr+r qfilT+{FS (+ G r+rca a",r€

1616 rErF' g1 r fr rd q! c1|66 qnc+d'mt 
E-{. c+ E+ {rnced-6 qfirdqw+it

r{et r {r€rqtffi r qlftr+ qffrrdr+r {irra} q<q Srert t 6i ffi Fr;i-dmt

rrt rqe r{'ve6-q,

ilfuir d. <, {km t <mrqfm qfrEd{ql 3rtrr

T'

(
fitf,+ cfft{d-{

(Physical change)
Tffctrd qfir+dc (Chemical change)

1 {F{rA crf,dr qffiq r Ekq srfr qm6) qfitrdq t

R qqi Tff+'r€ T+ql ftffi1qq 1

kirr< fttarr



fifr6 F{k{re qPd* r+srqr
sllrq {e6-q 1

$ft-o Afqrc (t+q m rfiqe{-+
Fqhqrc qfa** q+sr aret vqrqfl
(6q r

Y {qT( rJurcr qfGrdq qr#{ 
r am1r yrr+a qHq gq r

:

:

Tq-6r qlF-6cr qT+ qr*{ 
r

qu5Fd q-{r+actil cffi{ Tg ilqt
crdTifr s!J-6G {q(t

silr<urfir qrftr crfrqr 1-{ WI I

gqrrrordr qttr qrttm fte-{ qlar
qfifr Tt I

it{+ qf,6rlt6 +qqqr qE(ti frflrq errsr qffi qurfi Frt T dtqfr-qR
..t Frftrs tc vfirc*r qrc+ecs 

E{. tr+ E.' r<qrar ffi qffi{6r
wr*"r ki srol y+n T€rsi hcrfrrs rRrsn tto,q I

qffi;r+) Sq6rur qfitr{i-+} r-6R

1.

?

.1.

Y.

t.

\9.

q.

a

1o.

11.

11.

1i

s-drf,cr k'ql qrr1

H, rtq cfur{

vrfrrr 1l w-rg

(llm Encil qftft dt
qrqq qr+( qr(r TT

a<r<re r*a e'a

s{qrd TFTT T{rgT

ilclirrc kfir T{rg1

$En{F{re rf'frer r+v1

*q srff fqr hw-{

EEnq-{ r qtffiii-{ fu}( vrfr ra
?il'fr, G *wfrfircqis, (ffiEt
sr{ilErd aq'gr rt
qrrcqre crfi r{
tu+€ qE

{rsrqPffi qffi
Sk6 cH-{

kdrr RE[ur



v.t ctn T EtEcr{r (Solutior & Solubility)

rT qrcrqtrT 
Eqrcr rl\r+} fo( r fiqr+ r-qr1( em pqrfr r qqr5r lrsq r fufuf,

Ercd M r qmB rsrt fr ++ kq fr-d\< q-{ETd +fl c-+ qr.fr | qrrwr€
s,lar RI, <4, 15, q Frff korq< e-trqd c-tc+ r

Eq-sr qTqfu crffcr ffi€ gurr<, Rret qrrcr r$6tc sr Er{rff qrfrcl ftaRr
creq I TrJE{ r Ef,cdt ?+6rFcr vft er5g <grsa rrffit qT a,R (Tflqr€
qrftqr 

Edrgt qrn(q I T{ {ffi qftftit rrd sI R ?kq r vt qnq-( Gccr
EGF rdrst {t afi-6r Erfr t{T icmd{flTd a-< tfr lgo-ren qfr 9Tfim tqirqr6q 

r

-'C 
-fr- 1T* ti* Pr{rwrr6} 1erd k{r, or#{ra rrftgo} cr{q I kqr, 6$1

e-{ri<r F{ff r F<qr+ffi vrftn 5u6q r crt Eri 1fr6 *qnqr qk rTd-flffi svftr HfrE Gvn Hkq +{cr qfuq r +qrqr fqfua Rrcor
tqtm+re rqrfr sccrg}d qtq( I fr rq6s ct{ ffi, vr+ avr a_< 6r <qr
r srEr6€ Eqrq( {{Eq6r €q{ I

q<u-<tr q-6rt+ vB, ilc+rt, crq <tfrcr cfr 1airqT{d {q c_{xrqr6F Edrq(frft-< <nqr slo-ro (Soup) <crrq r cct iPr6 Gccr d i d aftori #;
:frrcr 

qrdB( r frkq r(r++l Tfifln-d sr drqrcr4rd qr+q *{rd.rr qt{
F'ra-crc vqa 1H $q I stqiTrf ftq{fsR vqr rrf qt+'-q 

r

tire = d-c+ + gkr
Fe-.ft Yrff = cr,ft +H

sk \'6 e-6rc+] &qq A, qrxT atc+ r qk( wr{ crrlvrPr+ sccr ftfug< qr
Cfus( Itii E-qt I frftqdr rqdl 6!r6F-dit m4rc6) qltr(qr qfr dEqrf qftcrftT
tr+ {i+-q I s sdk fu+rsra rfu + En gfu Eq p+ ri reri ans r

furror

Key Words : fus'r, dc, tq-6, EFd-(, +sqnr, rq<, .rq-q< T qd-€-qq
rilr, fu-€r r rrra s}e, +qqnr, M eri€T, qft,q, 

"ftnn 
ff (w;;

of crystallization) q{Fq, +qR +€, qfrrfu6.oT 
r

kf,ri ftMvr



'" Hka ya{Ec?r fuqltilt kc( il( sdkd cfir rr{ (P+-q I

a.d fu[Er gqz T*{ drfid qFff

1 Brfi r qrfi +Eq qrff H
1 if{ ( qrfi +Eq crfr T{

t cli +{ r crfi

Y qEtq t qr.ft

{ 5tr<tiia
q ttrrffi
I ffrfi t crrrt{

Frfua r+rr+r fururreel (e-{t.-ro qqrc frqr$K ilffi r{(+ qF{ rr+

(lo-q r

furq g(r6tul66 3FFFT66 wqq-+aod ffiefl

IFIFT

1 F{fi crfi ffi+ qrfi als + rrq

R 1-{crfr

i M
Y 6Ftr

{ ktrd

sRTIIFT

1
qffi

R T{E[{EI

r6-{rq T 4r{47

Y qfr Frtl

{ E2a\ <rm

frE: ir(q { 6t$qr?.fi q-q fuq,rrrsfi it cI?Hr (More quantity) gtmt tr+ t at
sEtl-ql (Less quantityl ffi qPdrd cfrrq t

kdn ftftrq



std, aBrfirfqs ( (+trrqrt Snrir+ crcr Rr+6F-6r Tq?6T 
qrurtrr qrrfi rr+ qfuq:

a.d. rJur fre lSolution) d-dti-q( (Colloids) r*qc ( Suspension)

1 EfuI4T l0-7 cm tl;(t og l0-7cmifu l0-scmw 10-5cm qq qtfi

? cr((ftiar cr((liiF, qdcr<<{i-6 Er qcr<E{tfi qcIC{st-.E,

i q$rd qcr{crtd-6 arc*Ecrk+

Y.R.l. qlqr, rrft:

ar* vrqc-ficEil ffir ssrrfi{ kqt scql rt c+ gq r ffi
Hfuq qnr<qr kk:q Fc+ {fi+itrr rrPr\r+1 q r frfra r+rc+r ffi
g.d-{kr6 evn rqc.rt Brqa-t rri'st{q r

EP{d c-<t++} qnrdt Brtqrrtr :

fuEr rirq rrra drq

qrflc-c-6 sccr Ckd rnrffi qnr Ec
q\rd std

Sr{rtr+ FTcr qtdw cflfi cnr r&
c\r6) *{

r*: q] h,qrwrc qk q-t.na r g fumr std frffi{ F{6ra qtdq I

T',.d st{ go qsfl Fq-ft r
w Frf,rg crft

fi qrqr ffi 1q6
Frtrg crfi

ff< qsqr F{ff r
\T6' FITR{ CIft

1 FTR

1 qr<sftiar

i FTst

Ekd r<r{ g-drsi srdrol anErctt :

q{-qw fd
(Unsaturated)

Yrfi rqq q-
(Supersatuated)

@ ilffiq:qr mfi q-A

Eftid rot g-cnsr rd
rrrr qe) uY<

@ arvawr rO <-&

Ef{d r<t4 q-rrrt rcd
sYfi

wqfal itTrt=6.rr r<r q&
qqk gq (FF[IrqI
q-{Eq+1 q-{R *d

I r*oftn* ci



, ftrdrtPro *fiqr srqlFrdr .

1.

i.
Y.

\.

\9

EIfr+ cl\rdl craT ffiqqqT 1rtrm d,kq I

ffi rure ffi eqqr *et fuqtr
6rfl+ srl *qfrrc ftro) eqqr lilkqtr
crfrqr r6i kEcr r qrrr+(+ gFtq-6t qPtrfi <rc tf( r

rer ftrrFFcF{ ffi Gqln ilrr{q(l
futsffiffie,qnqkq r

srSrrd 6rsr {fl, 1af<t str( W *tt dflg( sr<fl |

Y.R.R. qlqqFlr (Sotubitity) :

sfu+ qnr6) +{+tr sfa+ erqr {r+ v<r{' qft+f,( r E+ 6c qnrcr T<en qi 6+
q& qrrrfl g<cq I il* ilecr ( F{s}fi cft EA ril?r r6r6t6-c6Eq I gser

Hkqe ilffiqqr d +d6cl g-e EP'd-d rrritr rErF qra.(q r Famr
tr<rq-fr q+srcr Ekd rd'BfrEq I

{+ Frfrtrd irn;E+rfi 1oo rflq q]coqr (qR *o q-{rrr qrPdi E+ qkd r<tffi
qrtt rrnrqrlilt gi6 irFFt'rrqr RR' qqlffi stqcnr sre{q r

{fdfi dqqrftnt E+ Hfusr iilrrilrfi il( RE\Er{sR rq.r rrt st{q :

stsqnr = gkd iRtfr td ffIfl x 100 (kggdi irnjrqqr)
trf,6 y<Fisn dra c,ncl

Afr EFrd rsrffi f{,{rdr $-{rtr6 Frcr t+ sfuq I qq' r<rffir qF{

drFr{r +ft rrd (l+-q I

qkn ro{
utacrrr

200c 300c 400c

mkrq *<rrs
or<rdz Gr+Efr)

mftFrq F*,e
qtcrkr{ ilE{q-{

qttffiq+<rrs
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20

5<

37.5

24

55

40
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50

52

46.0

hf,rc ftEilTq?
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rIffiE ttrfgfdC (Nnmerical Prroblems) :

rflWdt ,rc rnr riqF qtdqr qrffit qar dil rl<t l
(IIIEFT:

friEgd,

*rqqril = 50

ffi dlq = 40 rpr

ffi d|q = .r rlq (Trlb

Eftff+t dIfr = (ao-.r) rnr

tf{fsR , gfrr* Cte
aa[Trrr=ffixloo

5o: 4o-x 
x lfi)r

5(h- 40Q0 - lfi).r

or l50x = 4fiX)

' or r= 4ooo

r50

= 26.67 fFT

q}ilqr qr+d {Fr[ = 26.67 Ttq t

il qur ffilrq Fffi q6 ffifir qrfiqr Ro ffi t .rr geroar qi[< qlq

Tq ri k+d qlerqnrvo' *gq t

mnUft: 
i

RiEg6l, +-*" = giF Pd = l kg = 1000 urrr

Ekd = .rui' Fd= 0.5 kg = 5fi) TIIT

tgqrlt ='t
I

t(rr{(R qkd 5oo x loo
frilqrdt= 

-*o.xt00 
= -m- =50

Frq?ileT 200 m t qi qrnqr firffil *er qrdT 50 Eg I

kf,ri fuHUr cl



y.R.t. frqTr{rfi,I Tfrter (Solubility curve)

d w*+f *qqrir < ilqfrT+) ncrq ffi rrt urtnqr futqqfi ffi ftq
qrrr+i Tiltqr qtrq r

re Rg\rdr rF6-rrT h+$md qttrqmr Hkq irFt=r'rrn @ q r
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J)
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iTITEfiIT ( 
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C)

qM ffi RrEqfi) frrqnrdf ilqftnzfr Errati(m qfr M ratrsrdc kq
ti+,e '-

krm ftErrr

C
E
E

L?
.ts

o
on

lr
CF

E
F
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*fuqq Ftt<r5sNacl)
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qfiPfi{ Hkrrs

(NH4CD$r/l00gm Water
21.t 55 37.5 41.5 46 s0.5 55 65

qY



drscnror crteras Si P+fura qriq+r fil
rc vRke ftg aqrr ril*e r

aqmq ( o 
c)

ftrqkr ffi rrtcr (Continuous S.C)

irTq=fq ( - c)

qffid Afficmr+] qniql @isconsiuous Solubility Curve)

fr gt r+rra ffi Tntcrrc F+-r cC fur( r

E

NarSO. l0HrO

qtssrra rlt<rrtz rm Ei rrat :-

t f mrarer d Eftr.r ce+dl sls{rrr

t ilITfi'rT 1kifrt M re+c'

t Efu*{cfu+cftnflawr cettl g<ri
x ffiq EFre ccFtail cst ilrfiTcr drraqnRn ('fifl

r E-r tirc<re dc qrnq cfu{ t*rl ftwq ri r

fr-dm mqq q{

E

E
E



qftqltrdr ET{ :

1) dqrf,+) r<r< qrtt frkq rS6€ (qffi{ rrf*q ( fr rq6wr{ Tfr TS, R?fri gPfii ifiB (qr*r ( Tqrq-ir, Tqfi irrrt, irilra qirrtqr'q,n6.or
r{fr( r

il frfuq ftrwur T({rsi F!ref qTqft6il k{ ra1{ ar{"vrrqrqr rqc rr{*q r

zttt qqrmfir qfir qd{trq amrfi{t :

1. frnr+, Fd{ftr+r GEIT l, ( 10)

1. k*rt sfrrnirra Sk6r ftq qm{k+,'il6)

t. lnorganic chemistry - L M Mitra (vol. I & II ), Dimond jubilee edition-2001

Y. Junior high school science, T.U. Programme -NTV 2 Thusday 9 pM

t. Dictionary of chemistry - OUP

q. Chemistry principles & practice - Reger, Goode & Mercer, Intemational
edition

e. Pradeeps new course in chemistry - New millenium edition.
q. Chemistry in context - Grahrn Hill & HolmanrU Fourth edition.

1. Advanced chemistry - Philip, Cambridge low price edition.

10. Dictionary of science & technology - Alan Debson, Allied publication.

11. Dictionary of environmental chemistry - Oxford University press

-c k{rt ftRruT



qt[l-{ : t
rqtwnfl cerqr{c

(Laboratory Process)

(ItFrirl :- Tt{r{nqr cPrqr6F q-A Hsr{qqr c\rsr aP'{ q[6G, srgt tff6F {
sr(un6F irrrr dRFrr qq6r sqsrtr$ *{.6€ qrFqFT rrt sr+{ il{frEG, rr{tf,6,
ffiffi, eftk6 ffi rc}rr r+ 6q 1ftq{{<E} ffi ffr.r{ar vr+ rrr+r mtr
sc5tr frrHq kdE 6Ff-frfd, ffirq{sllr{, frsl{ tqrE{rq w<r chcr qr{r{
ql?ct{{Error gtc RrHur rr+ r

qfrqq:

{wFmr€ cE yftrk'rf Fffr{ i r cs+ T(Tffi .FrFre ilqr rgr6c+r ert{r vftIltrd
FT+ +{ildm rrt 6k cftqm k6rq r rwr arEFFr ilw {grr'H qidqqr ilrr.r fril.r
ec{r t srkr gqt r er*i qrq6r qi hqFftnst qtq yfr.rrcr+ cPtqrcr qrtqT

cm+rt {rd flqcr Mffi frq ( {qar<on6} k6rs rd qtrdr{ * rgrH q r }*rtro
ctdildtr ( Br{Faril rrd r* q-rffin Filfur rrt.qms} M stnr d I er* M
Rnrr+} sttq, flfrc mr 6rffi ct{ +fr E11-qr€ r{'ft6R r|id[ q r att qr€nc r
crql1lffio S+cr yftnil+ efrcr6@ atcr kfrc *e RE€r q r

v<t{E€ F+fuffir 6{: rlarEr{ r fulM r rs t dlfrro qr+r fl,* d q.lif6 ar{T
nflqtr€ T'rrF Sq( r ffi r5<wr"+ vrfrq ri ft il ftT<T r& qav(fu C
arJm {\k6GT+ Frkq( €q.{ ci ilRr ra+6o tfffiro rtr{ g-1ifunmv<r++r
rJqrs ilsm rt6r {+ Y<rffi ryr6} dhre crtrq r swr frfu,g+r vEr+6eri T<rt rga
cd Hfua ftfuFc qrfls{ ci.5q r fri *qne ${ yq}rmcrcr cr qtrr (+6 cq}r
..d +6q) or iltcr .* gfirgrr flmF ififrq I Ersr qftTt* fu0mqqn{re cfr : Eft,o}
vrfi, gqn kftrfrd qrr-q, W hrfuqe srdfr, qrm Erfr vi qftkd t fi r urt ercrr
qq+r rqrctF qf{ ilfr+iftE ++tcr g-qlnsi ft{r dt r m ft etrqr6.F Ea kdrilr
qrflfud fl i smr yfrqr amrr{ rq Er€l fu,ryr g-q<rfi qtrq r rn Eadffiora t rqrftrr *n acT frc gfd r{.q{t q r atii eftrqrrd*r.rfui rfu{r;Fd
srtcr {rt r& ss vr{ dfrrg+} q I

GTmrrwdt atarFr qEqrrilqT sqhmtrr (16 gr5fi ilftro rcrq rrq gt6q, k{qirftmq* k+rci sr-rqrr Erkfi flt( Hkq tq ilqr arqurelr-) rlc Fr+rr r6t r

Ttr* k+rwrt ff{d qrd6r mt Ta qrsdr.q} r+tg r vq}T{r qrsrfrt ilFrEF irelrrcr r

k{rq ftrror q\9



ffi EqI I iq+& frTrq kcq EIET.FT { qu{rc"Rn s<*cr yrir'{rcrr(T g.F lt{rii6'

qtqr+} etrcr qrSs r

Mil st'mmrfl hffrq eftrrc rt fffi P{tt T{r$fl | rqimrqm qfti +fi
Etrrre sr qErtrq zr-( \.dr$n qf{ts Tt rq k<qa;r g r

(6) qri kqr @iltration)

(Er) F{cI+ h,cl (Decantation)

(!D sE{qrfi hqr (Sublimation)

€) qr$fi kqr @istillation)

(s) citFfr6{urfrqr(Crysallization)

re) ttqqffs h'm (Centrituging)

(g) mry hlt (Chromatography)

turq:
t.1. 6ri fftqr (Filtration)

rtt ckfl wg-fi{nc E0r6FrS fu{unrc q'€rsi rsffld Hfu qr+ F{qr

(Filtation) i r qft q+ ilcd r{tcr drr6r IIFIRIT;II ?Fqr€;F fufirqei q qi s-6

furur q€rs{ qFI 6FFr, ETsr qt 6 v{m rkq I hrurdr{ fi qq-rsqt <rqr

nffiur+1 qrcr sFFr?T (Constituent) vtn' qre ffi+1 krr,6-{rd tstt qrq qi q-d

qfi Hn tq.'crFrGrr Fnrsr qtrq r

furyqcr rr\16r ffiqq-ro-dr Eur6F-+1 EIFFR sRrqr{ qgcr S.i {q.d rftr rt Sri
frqrcm fuFr q<qrrq r

Ern Frcrdm fu{ur q(qrsi qIEroI rfr{r ffi frEg6l g 
1

qr{{[r6 ffrrfifc :- Fn€<tc(, qr.<, rIfr, kfi, qriFr r qrffi ffiqlr, ffi
rgilfrr
frfu :- r{sq{ FFzrqTCfit wur gi rrt r ssqfu qa,dtwtE (ffi Frfir
ier\r{* r.t rflsn I

frz - Fnas<ii.n rflsi aft6l

kfiri' ftErsr



mq& sm ffi frrqr qtorifi { q6T{ g6rfu( Ei rrt +6 m+rrqr ffi
efrT+l trfrfu{ kdrgt rrd rfuar< W crfifr ffi r ffiqr€ q{F,scr kEqi' r stffi &o' iqk( qva $il k+-( {d r e+s@ qrft r sr{-{r6l hrqqr€qffi G-6) T{trfr ffi* qqrst 1{irffi dn k6!fi} k{,*r dir\r6} 6$d r

Td Tqi argrflfd Eq rR sr${r
drfi{r qrn arrrqflfu trq rcqrt
tfuq @esiduel rftzq I wT qrfror

6rrre qi FEErt Erc{re Bt( G
k{,.{ql irtrII gq q(rdr€ ki-c
(Filtrate) qP+q r qt Orol anq * *
qi fu"-E( tqlal qrqq<r qrfrsr EEr6F
rr<r q qri rrd crff ulrsre Bt( Tmqi Trgsrfl 6urdF fu-r( M
Enintril {dr 41 r nr*fr fi ourro
k- r tst-{rs Btrt I rirt sm furor
g(ttrrT vBT{ srfi |

sri Ffi'cr rr<f errrrcts+ mararft66 :_

n) fu'"e<nrcqr qm qd {tt r

(i) ffi Ts6) T6rrdr+ fury.T kkrft utfin uervgr{ r

(t) +fran Te+ k+.cnt ffi C-$d r

(Y) Mr( ffir r({r* fuerg{qd r

q<cr yrfr {a crd lqral eftr rftn fuaa, w}rrreqr yftr rfti fu-€r< ilR ti
c+ ffir qrqrtcr 6r{ Ttfl r

rqr&q w<cr fr-€( T{r€t ffi-t,r

\rycr crHr ie ar arEdt qrfi sr {q Ei frH Flqcr q_srfl qm vrRE r

ssqts rt, qtffi Fkm urte @ravel)nkq til{rflfu aqn: qfr ErilEr, qfuil
fiT*t r arffi f* rfq I il{qfi rkqrc Efrm crft rtr& r qrffi kryqtqrnii-q | *fi smrqr i qqT crfi ild qf&fi vet gq r cst Fce dfa+rqrc
srfiq fiTfr scdFr rt sr+ Fflr rk tcrw vloq r

h{H fuwq q1



r.t ftcdt fur @ccrntrtion)

irGr qdql fufuqor 3rTfitfrc il{T ir(irrrilT T+t Eqc|Fri ctffi frEcr qql 
E-{

Rt fr atrrwrt {T( ic+ rrt rrq qqr{ {d cf&{r vqsi rffi Frsrt

@ecantation)frq t

h'flt furdnr Arqq q-€rsi r<q yfut rc qrm @ q t

qrflT6 flqft66 :- Fra<rq, fr6} 1E, qqqT r qrffi fuirq qft t

fr1fu:-

T{{I r qrffi fu{lrdli k€(ql rIA flEr q']erdfdffidrtd{ nd I cfr Td ilgqr

ffi mrcr Frrq ci qrfi sIil qFlr<r cIft (rq r ssft fi{8rffi6
ittnttFr qr{Hrt r+1 frra<fi q;qlrq il( cr{cr {i qkii} ko<fi ltq tl{{rt
fr'{ri n6{ril(frtqlr g-<qlw qfuq t

re kfuam k'{ur q-{rft quFFGF Ttdsr IF Eafi rqE{ rq(r qe frfucnr

ir(nr<r r+rt iFII dRr{r 3tE-dflaffi r<d crr g<4rcrr (El?tt(€ |

r.f. qaiqrrr (Sublimetion)

d e( vaffi rarJcI ilGrqI cftlrd q'ri qt*A rqtufi wr<< ei 6q1 ffi
nqsr&r ft Tn ffi sdqrf,{ (sublimation) ce{q r qrfik{, ett, qmftcc

<t<rrc qtfr.q<r qilffi sdcrf,{ frfrdm k{qsre g-(qrgt sPoq t

fi.rfirF:-
qtfi, kd, frff. tstdl, EI+6or r+ afirt, +1t < <rgar6i furyur, ffia arq
qI T{'(, nrH acrs, ilrcd clfr qIfr t

frfu:-

r4$r{ E$ l qr$rdr lirxorttr€ qlffoor ak{fi rrd r ss@ sit aftrtrtfu

Ef{6I q,i( drql cftr td r iftrmri qtffi qtk qFR rttr rrt< ssqrfu rtd t

1,O kdm frrqur



b:Lohl\l 1'lBbJ

I tIIe DIF !*U.rr,r.E x+rh.r ?\lhU.tE )lb +e 'Ul]r !+)lD 'r,lbUe 'U(E

[,burh 's.th)$ ']*q'(resuepuo3) )h.QJ& '({sBU uorlEIIItslC) tg*t + .EtsEth

-: OgUlhlH

Its !oh>Jr, pD rharha ler,bup Es.rrrlB h.k4 1)rBrhuJ Lbhne rhrhnhhLhx

t br.Ur' trtt,x !,r,BbJ p usrr,)h 2151D.11 Fflpoelpb I*{! >lruU

rhFrbh !u)p I tr+F (uoqelpqq) .u.e.um t'luBbJ !nrr,)B .hk4 )+ ,Urnue

lhp.r9ru $h I h>e !,))p r5f\tHb.J phhlh| th h.hJlb rhtllhr r5l\tpp Fil,DFrbh r!)1)

(uoPullPqd &gd rtsErt 'r'x

t h.E rx+r" )=ho 15111, gitg loBrs bJrte $g t Enruu

Irra>=r,,r 9IA Qxnr.r I Eat) Hth6 e+IU tEtEIU BsJtb loBrs 'Bt oL bUo .Qltu

.tBH lehh) pD rnr.r>ue tr].)hh) I Ear) $g rxuup .tE {E*h l*hrt al'r}rH l?gh

: .t*{D ta)H HAlb? t plh},?rA

I frrbr,luJ >1,1 ptsnrp g15 bJr,hrr,rR rB)+? ) lrE,r (t)

I FhEAIrr! s.tn)+ Ubrt lU.Urtr-U {ll r.>Eq. (g)

r pl l,rrs $ p^8,* pEhrd{ (Z)

I E8 !u grh lhhrd{ (r)

: $grrt *hIU r.rrrg r>r,)B rnk\l r)rgthrrJ uulbFlg

'ruuS/ru(lduruJ
,rp,hta6 F,*BH ;T""7
r.nrrrlB rnr*ru !o>\o I t>Brs

Bn> r h"g) Eblb t 'hbup {h
&E P I br.nJ* rhho Ete llg
)hUbJ bJxut rr.rBb? ) h.rr"

)Eb qrrb 
Qxpru >io t EF\lpl)

uX lrU,r +J, lE . x+t;l2!hU

Frlurht?lu Qxnrr: I Eat) )f[
)"rqu lts brh6 tohBrrs! rhn!{

UeJrb to>I,)l) qn I E^rbru

\tb trtt uRlr? rurhroE,A

1 1gl,g614ruug

uJ,Dr$t

t1{ 3r'
qrtp [ulturoden3 

-r,

lger) rrutfr'.1 --r



l^Itl\l r,r&bJ

pb. 
UrrJ t6detbrb tr.ra r.bbJl]e ?t!|B B)t, ,[qZS ,:t"n ]-be ,UH ,g! t h"r.Jrr
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,-uqr6 q€ft

t:

th.r{h
) t6xBh ubarb lrrrBbJ Sh I h.aJn +L tr.rr +E +U f g! arsr.rUa tou.rr,r.E,

I h"e) Bblb + 'h|IUh &lr rrbarb

+b .EE .DA r b.E uas rh)obJ I FI, ED Uth thl I bb.b U'h !b (uolEsuepuoC)
h).bu,i .l& Ebrh6 t6urh $hl lEIr +b ?rb)lr.e.6 $Its ,aA I 8r.u ,.r,rs I Er.E

rn).bunrb +{b Uth Pl! $n I EAroh +lh {E!g u.ub t.bhh rhr'rh l}sJrb Eb)B-+6
(EAtrtr tnroUnrs) EArpu puphrel e)+-ts.tE h+rlr) 2ult lrr.uUr EuU.r r,r,E er, nrrr

I Esrr'n s.r>\ lr!!)B.er(b
9I8 r E!r$ hBrh Ebo2uDD' g (rasuepuo3) r u.?.,u s5[ pruJne ] ln
)+ PFbJ l! #E EE lolCrh PFlh lEA I Ecr) trhulrk, e)rp tohrur) )Crhr.rbUe

lts )r{ lrbsr'J BII p1B tru.rxr.E .|lr OIS"U uonelpsro) U}lh +[ r.bBrb

-:4lRl

I.qt ,4rtrrEto



qffi arrfi( Ei cCfi& fi qqr{rFrt qftrq{-o qqr{ (Crysta[ire substance)
qt{q r

ftfo< qqt{a qftFrEF ttriFrrr g=ry1 r r*: I-rd cftq qfufi, q-cffi
qflltT &6 ( wtci+Ed cfttu r€rt5tr qrf,(a EeF( r qftnrrd qrorc+I

urrrtvfl{kqrn€ r

sar qftnrft, qcltrG {rq qtrtqr fufuq( da €r.( ci ftFrff€ qffi6'<u RrfuaRr

6qqrr{ <irq r qfurytr fqrCe *{R ffi qtnftowr ktsq rnq( Frc{ri
M qfttq crqq*ftffi qftrrftg{tf (CD,stalization)ctrq r

cftrqre firsi affta{ft ilf,d gq}qqrd ss qrd <Gq r

qr.tTT6 ilTfiFG :.
tk{, q'!m, qrrt rrEr, qrrft, srr( F,, ko,{, rf,< qI ffia arq, ffi (s, iFq(
refre mfr r

Ft&:-
r{qrrr kf<rr Ev( re*?d qilq *d r<rsi r sea ilFr FrftTd cftcm crft
c*r so mD ki r ersqfi sc qrfifi aw r*e Edrdt cR r vq 6T( ft+z
Efr frqs il{ {r r{R *s rq r sr'ffi k-€( rrt( l\ffi fkflr
sqrsi r

st, ftnrt ffi scrcq rarG r qs
slfficr s-srnr cftmr€ isrr{ qrq{ il{
{rff{ ildrgt er€ r qqcTt ffi+(
cff,* Psftrt Rri < ffi em
iffi qrc( Fqr qgd qrffi {rd
+r'r&ffirffi+tqr+ET(
v*rfi qftr{ ilcrt Eq r A q&nrrwr€

k<tr<tr <rd ger rqrsi r qrt
ar< rffi qfuq ilqrr qrd sP+.q I

kdm ftrHUr

GTtg rtT

*d



uF< qm ur+rc+r qft'Trc qqrs{ g ci, ffiF{ k;$q ililE\rd ffi
F+qrf,r vm'qt{cr cfuil anit ursqrwr* r qri ffii q-fffl qftrrtF qr{H
qffi irqt Sq r c&Fr6] or+n q* qq r fuifr, ftztot qrR r<tffi qftFrdrg
qfr Aft-erc td sr*rqr yrw rr* @ dr r

=--$-i-.,**5rvrffi
dq l.-r*

sdr$t crfr

qftm rn vcrt irq ratfq 66 q vt m<r r{trr qfttt Frdril( qf6 ro4
*{fi + rrq I strer6rr fuflr q[..r 5rq r rrt qertrfi<ur (Crystallization)
Ekqrc cF{ furyq g<crs{ tt6 r

r.i. tfuqftre (Centrifuging)

rfr( qremr ffim rq-drt +T{rc zra sP{(cls{ ffi 6,E tErc'.rq qe
qtrq t * T{ eiq-6} ftrfir ffiI .rte r qR fimcr ceffi frnrrr (\rga FSdt r
{61 rrd1 cr€ ffi Eclvi fr q+ rF+f Tqcr *5 tt.q$( q( G{rq { A ffi
aatfrt qq giq r il( F{-6i ccd"fl ac nffi qe qrri qqd}A q} ffi
+{6tirqqrEq r

qr fudrff+l eftr rrft fuEM q-({rs+ Hffi tt?qfu (Centrituging) ct{q r

itgqkd ri ytirr qftiffi ttsSd qf6q r g<re kc, rrrmrc rt,,dr6c,
fllf{r ( T6dr fururdnc Ergil r sir ailfr 6qcrsf,6r iltr c} frfu gftr rftq I

ttsqF{s FqkcRr frqrr q-(crui dftor ffi Rrq\r6} q 
1

qrqrro fiqfrrG:-

tfrqq, Td-6) {..ft ( sr${r6} kryr, cffi, iqfr-F, k5,(, ?ffi rg qfr r

Gtfu:-

Tfrdt {e r ilq.qr+} |ffi h6Tcr rr&t qrfi qqrs+ r qcer€ +tq-+} rsi
rcq< fuxur rirsi r qrcireT k{cr q<rq< forsr nd r ssfr
ti.qq{cr q6 1fr@ Fr{ qPdcr grrsi r AA ffiS erg{r kidr

s-+(

1Y k{rc ftrqrT

I

1

I

I\

\
I
I

i\ : i!rli



I
I

i

Ftstc< qq gq cn T6-41 qfr dc-<r
q@ etCrer rm rrt rto-q I

tF?ctf*€ hfu H F+a a-e krrsr e r

vtfuifi r {rt qM ftr4!'cr{ FrvA{

€t?qq (F{ 6) tFEqd gcrd?I ft{ q)

tfqfue ri F.d nfr6r ,-

Cscr qflk6-41 drn-ffi qrS{r, T6-61 TiI { crft lrd r qfi ffi {cfur Eftrdl
*ft qift efr+( tRrt qcrsi r +.fi €rqqE 4{+6q rrqi qr{aT r q-+-61 Eql
qffi ik-€ r q-rt qro E{s qq+r Eq66-dI fuwrc q"qqtc-dr{ +Fqs{ft-s
frk<m {<rca sfuq r

{s ai{rem (ChroElrography)

d frE('+i drfirc Bkq (q66 q(qrsi hffi xffi qtrq I dcraflfi
Fqk{ aft+rqrz'rd cFdq tr( q-dl f* r6rc6r ffi rnrt ffi r
sirqq ?ffir +] s-+ rlfrq r

-Fr{ affi (paper ChroEatogrrphy) :_

EFr{6) y{Fr lre rfG ffi tc( nqrffi qt{q | {sar F(d yqtlr
a-e REq6] q r

m+rq-o grrff :-

fHrrtc, k6(, qrft, fiiil { rrd} qMr furq qrfr 
r

kfu:-
qccr Fw{ ffir ff-{qr qr< vrt r ad fu"d( W tr}t T& Rt() q{rgi r
qmqr lE(E srqqlsi r

tF{qv (kr 6)

frTr4 furqq



qrn f{+ td ilrfiqd h€(
tT<qr rrfi ( frfr qnr6}

fururdt {qr rA r ffiir {a
Rft r rs qszr Fr+.cqr qrfi It6
ffiffiqrffiqntrt
k{qr * kdR'< nd r

fu-r.r aqr+) gqd

st, ffi 6kq r qrer qqErE?Fq <rd r rq srfiI+T rrd Hkf, <sfl qk{r
EUTETG A<dre .r-cr.nrir (t{r tq gt+-q r qtr+r ar<q * 6} qil e<qrc qRfrfu(

nffi qrffit rrrErrrfi Hkfr r{,tt q?FFr6G .r<rrrtr rredqr +ilqt r frrfr
fi;qi re effrc qkffq qrr +rq I 'ntr€Grt 

qftrqr qq6I qfr{ aFrrzraG

qtrq{ |

fiqc affi (Column Chromatography)

g{Rrfl, fukrric ztt tqilq qnit( vqt{r rt rfti ffi fr{
(Column Chromatography) rPr€ t atcq ffi ffi rrq

rfrrr rtr Erxr+) g r

slFnFF[ grqfi :-

qrril ffi qfr, fuk6r t{, qrfr ffi r <rfr Tffit fuffi qrft I

frfu :-

affi rfrqr fuka t{ qk tarsi t @
qrfiqr rrfr r frd Tfr rrd k+,<qr nd I ffi
ffi Erd qlt( (d ( qlfuftrc{rc fu{ur
qqrsi I l/i qtcr G ffi{t+.{ rrqt Hkq
Gr+,r Tfr q-(6sT.rgirTiFn t6 tP+,q r qtrt
qfiriffialcqffiilt

qftfr{r tr{ (Project Work) :

(1) fftifcr qrffi fuI er srsd) qldra6 ,tin .m t<nrfr;fu?e( rrn< rr{il( I so'
FFifi T{rtri Hfr, sogr<or rt (tf, ilr sftr fr dkdr qrjtr<qT nft <rqfrq t

kdm fuErur
,*1q

Fffiurqr rts6r Hkf, IIIFTGIT qqt+FF frF,:zdr(, fuk+,r

-\

Tffi qlqr



(1) (crii qld sffi ?A-{ d q{rdircr fuqlId irq @q r ern ftfuq6r
qrrrr{6c qft @q r ilcri+ o-1rn ftt id-or q-{q-€F fr fu{srcr {lF{+ m
(? Fftr rt {$rsl6}(( frfr @(r

(i) fukn+( Er gqfuir criFr rt dec ffi T* flmft qr qrt ereHcr
c\rd r6c q<qrsffr( r 3ir yftr 6'(t rfrft ? frfu iq+( r srrff $Rr{ mc
qi-€Rq rt Tq!EI( |

qq alr{rrjl mqfGF .-

(l ) 'Advec€d orgaDic chemistry" B.S. Babt & Aruo BaIl.

I
\

knn ftrliq 1e



$trI{ : t
El?rr, qrftrEIfrqfiri{r

(Things aqound us)

Itanlrdr{F :- "E[qT TflIuFr zr<r6F', "3rFT, CrR ( {ur" ',Crfr',, '6Hr' ri cr566qr
!Iq6r 6k{ kcr{q6c, ilqrifl tfl6F, qsE tlr(qn66-d (fi ffid srftq il$ft,
cr.6k6, ffi{d r yrPqfufi +rrs rftr ft(, sfr ftEr"r k6E ar+fttd y*{r rrt<, srgn
rqrn anr++<vr< ft(, vfi {qr{.a-{ qaft qr<rC( s{rd f,rt, trq < qrwrr sM cft
qrskrqrs+r mry fu*rr ftreTrdl giqr;r6r mftr ftnrur r+ r

qfrqrr :.

6rS r<.rcdt qrdrdiuFn Hkq rqEF 41 r fr rqre 6\& Frdl-{ T{ il Arfr sfr{ | qr,

HqFm, Erd, ffi, ffifi{ qrft 6rg16{r qH frq( ffi++-{ rr+ fr ct vfi TE-6F

tq st+-e r ffi +tfi E{q ffi1il d& ugw q{ I q* : crfi, cra, qlt, ta Erq ert
qft 55* rgsa s r ffi Eq ziFER { +,sr w( qi iffir ar+ h r *<c fl I {q66
Hk;a rmqrqr rtsdr efi. : atq, rrfi r qts r +qrs 6tfi qffiq fi qn at& frrtc s*
alfi qi ilF{ fl r

r{t rrfrft\'t flfr qffi {qori kqr-d fr {qa,rsdt Turan qqrrc d aw vriFmr
mr orn€ {fr 6-Errn sffir qtcri *t t+aeai darur vtd rr{ ror*rr+ q<t 6}

ffi ar* ftr+ Tq6c'd 6rt'q.i rd HF{ frfiqrr{ rrd'vd'cqdr df r

ftrkd il( fl qftrRffi ti qH qrq r ild qmqrr*t rrgf qm6rt rtd ilrs}
turqcr Ftcr{ft gr wet q r ftfirq r$6cd rIor+l flqrtqr rtftool rrt Rr{rr6qt
+f,{r d{rg-{ s1 ftpffi rqF{n{nR r+{r tr{Sd I

s{i-$ kc[{<rdr qFdk6, crfi, qrril €fr, 6R'TT{ T vtTul 6F{I, TffiI rjutE6, v{Trr
(qt fir+e, sK ( qqr( iFII srtt, elrt { (flrflt Tg girr{cr q-qi ftig t

frrtrr{a':

1.1. (IsI T{TC.6'I Tq(s (Ihings around us)

Eri sFrcR Hffr< fufur+r qq.6€ s-{ r fl <<ae ifr ar( eq fi *ff uurE r

drqr, qlfi, g'(, s-drc, qtm, Frte, ol{r€ wfr qq66 [r{ g1 r u* arfc, rir(,
qks{, Egfrq-{, ilEfr"H, dfo{, *k{, $tw-<q srfr qur{ il{. | fr Tq.re-dr

rilftr+ t {rflqP{6 TJur-f6cr rvrffi k{dr66 q15q'r arfr tfr-+ fiq.{qr ilRr

kam ftmrr



,{q6d qfr Tdt cEf, q I a*e ffi6@ rttcl rrd Elk( lrt 1re 6{ril

uvd,t "t 
qrfid dq rf r qrrc ilM {$ ( ffi 51 g{sm fi

TqrFi.qkfiqgfr'rr{IHlragqT{6FlFFlllFTqftErffiEIg}<ftGfte
qi kfl.c + a*{r mlrr gq1 I 6q1 ffi ftrlT ( rftI ffit .rt56 r+
grd rr< {f,rdrtro Eq I

t.tl st! ( {qk!(lF (Mctrb erd non'metds)

6rr} cfisft.f+r rF {qrc Grfrre) il* fiqr;Tdql 5t <rtrrt krfi qficq+] e t

ifr n srt ( qrr(rc r arE t auq{rd T{6} ilP{srm e<il qftqo}

qr

c.r.q i6 qqui srE6s (Some important metals)

s,firq, imtt, q<t, qtfi, gt, qmitfic qlfr ErSrc ErmtF{6 trfi Ychr Ei qtd

rr<$ argre g1 r fi arErdr r1nr r scdfrrdr ilq r<il'rftqdr e t

qrGs Srtnil 6

l) trqFF sflrq
qrvm: llrt)

2; arE*vr<ir
r1 argr$er<
4) ETgFGEI

, srqrc alc (
q rr6rtadrco

D Er{rc

rq(
r) Er{F(dsre

9) il arEn rn
{C(( n€nft

10) ErG {qfir sfrkr rt mur

r<rfi t

ll) RrfrEF melleable 1 ductile (;f( I

l) qErErc als, rrq < qte kt r*qrqt
qTrq( |

{qrE* Yrdi r s<i ilTrr a,tl gq

{Er{rtdE{fri1rGq I

qtr{€ T{q EreRl

qEr(EF ilq ( Frgqor Eqrr6 g.q{r

qurqrFi zr€ (lusture)EIT I

qEr(rc alr kgfic lelectronegative)
gq(r
qrfltraG qdq rfires rirft-{l
{sr$d Err{Wr ctdffrqr rt
vrfr Erf{rrs cqrdfll

Frffi mgr<okrrn ilq{'qqftnrql
rrt-rtr

1l) RrfirG melleablet ductile$ir1t

2)

3)

4)

s)

6)

7)

8)

e)

l0)

k{r< fttelor
qq



tqr+ffi : zEt 3

tFIFT.il WI{G :

$til+, rJuraF :

(l) TFGTFT qir ?tqQq1'q fui rg'.a ar{ fr r

(2) Trdr Hftre qqs /.gg (f, I

(3) rmrrr aftq tsooofr. qr trrfi€i r aftq 25000t qr s+q r

(4) ITrrTreI ilrr=rrrrn t Tqfrq Tq 61 t 7700 t rr<r.Hfr l6qrq q1qfrq
Fql

trsrqFr+ T'r6c :

(1) t5-{rrdr€ EI?{rITI ilfffrr scTrrr Emliig t1q I

3Fe+ 2O2 + Fe3Oa

(2) s-drftni qrfid qrsd'{r. tsEt ilrr=filrfl yFdPrqT _rrcdEr scTrrT rffiiis
< a6frw rq r

3Fe+4H2O A > Fe3Oa+4Hz

(3) $'Fil'rr { Tam,(dr€ wq dn=ilrqr ildr$<r $rrrr nf,Eriig rq I

Fe+S A >' FeS

(4) vvrrdr€ dftrftr irffS<r *ffi<rrg Fq r

'' 2Fe + 3C82-A+ 2FeCl.3

(5) s.qrr{r€ qrf arqr (moist air) rrT it}< <rer kqr qrrq 
r

4Fe + 3O2+ 3H2O 2Fe2O33H2O

100 kinr tnrur

tm K L M N o
Ed?il{ Tqqr 2 8 t4 2 x



wFdt sqfifrrdr (User of lron) :

wrd yftr Frqfuftn aqr€qr qkq r

(l) kfu{ rfir+i 4s, qqc r irrt6l6 EFrrFr I

(2) frcn ilr arcrfcqn rqrsa r

(3) kssr({rd r

(4) wq @r rrre< r

(5) S{, f6, c(, rrr, tq flft qrrtr€ {{rcn r

arrr (Copper)

(fr: Cu

qr<qtuk+ rcFqr : 29

qr<qrqfm qr<: $.57

@{kqm:

qr*lft: lqI 2
rnrrl 1ur6 :

rtftrc 1ur6 ,

(l) 6ft5arr&rdar6*r
(2) {Td ftfttrz qrrol 8.95 Eq I

(3) fr trc r frtgqd {ltr6 fr r

(4) ql to$o+. qT qltr;q ( 2500t qr irEtiBI I

rrttlftt, ryr6 .

(l) rrcrdrt qffirr irdrer qf6+ qktrfir{E ( @ F[lnrgrRrFe
Tqt
2C!+O, A , 2CuO

rqeffifrrts)
4Cu+Oz A ,2Cu2O

* (qlRFFtrntig)

(2) ilcrqr€ ffi{r rrrg<r iqrrg rq r

Cu+g2, A 
' C"C8,

kdn ftm{qr 101

tn K L M N o
sq?fr{6} rgr ) 8 l8 I I



(3) inqrdr€ Fffi(dlr irdrsfl ilrfl lrailiis Erq I

2Cu+S A , Cu2S

(4) arqm !i(, qffi t Qffi wrultrre stgor€ kqrrt rr{ I

Cu +2AgNO3 + Cu(NO3)+249.

3Cu + 2AuCt3 -+ 3CuCt3 + 2Au

ilrqrfri eqfrfirf,r :

arqr Frrarr1.ffc+r 6r{'qT rftr lftq t

(1) kgffd il-( ( srq smtfrrc {ilrsq

(2) ffisras FIIB?T

(3) hfrrd Er( q* : frflfr, 6+c qrfr qinFr I

(4) Rrffirro EFililit

(5) hftr< rmrqtr+ qqr{-6s < fuT trqr6 ffi rtrer r

(rT) =rtfi lsitver)

rEe-fr : Ag .

qr(ITrurk.f (wr : 47

qrctruri{if, qR ; 107.88

Eilfiim kqrs :

t{ K L M N o

ffitrgr 2 8 l8 l8 I

qril<ft: I
dffi6r {ur(6 :

{tfffi13ur65 
'

(l) + z(ftR tdr <s6) qr( fr t

(2) Trdr Hfuq EtEr lo.s Eq I

(3) fr tm ( kgGEt Srmo il t

(4) Ttrd Tnilt ( sEri kE arqr, 9600 t. ( 19550 t fi r

101 kf,F{ ftnrur



rT{rcf{5 Wr{c ,-

(l) {sn crff r Ercrfir cfdhcr rt{ I

(2) {sn tqYfifir eidkn rt tqrrs r{rfi t

2Ag + Cl2 '------------> 2AeCl

(3) Tri Ffi(ttr gtdtdcr rt karworrg qirfi t

2Ag +S ------------+ Ag2S

atffi s{qfFrdl ,

F<qftkr aqqr slffi Tq}|I ft-q t

(l) Tffiq fsr+r, fom 1T5qrr{Gn 1

(2) kTG[{ (el€ctopletipg) trd I

(3) t{rqr iq strrs{ 
'

(n) ktr(nll?E r rq rra$ Irsrtra vetre rtrer r

(, +clqrd (phorogEphy) qr ki{( *cIFa& FTqI +ifo[cl rftr rr{ |

i.lf. rxt AlElgi raEfttF (SorDG importrlt EoD-uetd!) :

[Ir] ifd-6 +q-{cr frk< qEr$G rq}|T cr*{ Eq{ r ifr qElgF@} rilflr#r
cyrrT cI Fr* Frcr rrfr vqlrr rdt r {ff,-c-{, nrEillrn, ri'Eq a+{, s}t6(g,
dft{, nk{, alclt { ER qFicTt qsqra E{ r editf,s* +fr aaqd a< mi
qfrq r

FO *rik 16.tr'oo,
qG: C

w(|I fu6 titEl : 6

qr<rrqke m : 12

ffi{k{rt: ,

n-q K L M

l+qrfdlrwr 2 4

qr+* : 4

I ktr'T ftIqsr 10i



stffi*t'
rtrol aqqr Erdi rilq, dl6er, vmr6e, fu, ffi flfrG$cr r+frcr clEe qi
fitra+) eccr t* *e{d spft 1 frrfiFF-dt lrfrrcr cr< Ei v<T4rcqr qrEg | 6rd,
ifd, ctt6r, Frfi, r{.+tq, ks, t{, cri+{ flffir 6rdT qr{q r er{crcwn gn

cft aEr+{ qrrq | 6rffi CRFwri hE {EFr s*(I tr{.
(F+-q I

(l) (e *kr rqrc
\z) E-FiiiiT rr-Fi Erq?rgrFrfini[g

(3) 5fi-a 131qqrn

(4) tiiFd+r r<t4 r rqPr+ ute
(5) Erflflfird frFr+.6€ (Organic conipounds) trrrffi-q, ar+mga, tr{,

*fr ilfrr
Trfifrr !!sr{c :

rtfrm'gr6e ,

(l) A 6rdt so} als r qqna{i-fi r<r{ * r il{ fi<r q+ crccti'+ 6q I

@ Hnrq qtr|ftar (A[otropic)a;r{r+} kftrs qa'e, rrei kq r v<i
P+q m<+wa gq r

(3) srr+{ Frg-q+} Tsrffi fr I irt rr6r{e q+ Frg-q+} g.srd6 fr r

tsrqfm {ur(c '
(l) ffi qkd{ 6{ rNI-6} ErErqr qr<r 6rdn ++rrfiTriie qq I

zc+o2 A > zco
rqiq arfl (qPtrq-fl q\r+} ar$fi arft qran orfrsr{qtrEg rqtg

Tqt
6 + Oz ---------+ Co2t

(2) 6c F{qrsft{ a-g+1 rmrrs < arffi ildr-S<t 6r{T q}iqmrre'r
Er( {q I

PbO+C -------------) Pb+COt

(3) atffi qrfi-+l qrs,dlr rrr$* arfrrftnsmr{s { arffrtr{ rqte
Erq I

c + Hzo co1 + tt2t

10Y kdn 
I



rr{ilfti sqdFrdr :

+rerqrt kq 6r{reqt yfrrr qfrq r

(l) fi<rsre rrFn ( YFr(6G qrnfi (P6-q I

(2) umiz-qri @saBt Gccr EE+{cr sftr qkq I

(3) Hkq fi4l.r6 frftrft.G EFilrFrqr sqlr qkq I

(4) qrer rqfu (H2 + Co)T{rs{ yq}q qftq r

(5) diE{r rd-r6} svqr s+{r qfrq r

roT (Sulphur)

q-S' s
qrGIMt{iF, rqE{r : 16

qrcIMk.F, qR: 32

ror+t frr6e 
'

qffi iltr6) eccr qmrge kft( Ei H qfurqr qrrq 1 *ffi FT-<t A
rffirre, r€+c, vm,re flR qlfrmreqr cr{q I il* rm< eE{fiIfs, seq-(
qE{trrfs,Er{frd{FFEs {rft qiTcr qft rqr qrrq 

r

rq<61 rrqrqf{fi Wr(F'',

(l) qrdrt Eltrrqr EilEiT na6T 3'tiiqfir5e rqtg rq r

S + 02 
---+ 

SO2 t
(2) Erffrim ffi gtT(t6}m$rqr rFJil EETtr{ rm.rw rqt( Tq r

Hi+s + HzSf

(3) Fffi1t crfiE] sm{ir stdtfir rt ErFfrf{ EF6r{e r ne6-( snFFRniiB
Tq?fr Tq

3S+2H2q € 2HzSt+SOrt

rrlrffi:

ksm ftrarr 101

kqrs:
MT K L M

FilqTf{}rgr 2 8 6



(4) ffirr<rt qr(f{r rdrgqr Er(+t Tenrrs rq I

2Na+ S+ Na2S

Zn+ S + ZnS

2Cu+ S+ Cu2S

(trT6i rrqqlfrrf,r :

Tffic+I vfir hH 6r+66qr qftq :

(l) {-{r{, il€, artrsEtrdrrfs qIft T{rg-{

Q) nf,E<tlEErftnrit, reqfiqnrc, Et[frd{rfirEl' qIft fifrrif, q?flrlif I

(3) qffi mrsr r

(4) 5-6nr{ {rI ffi Gmgicide)Tdrsil I

q.R. ffi, Erttq - llilltT (Aoid, Base, Salts):

6rm ?tr6 frfir ffi olw, tr( { il{srrffiil lrf,G[ ?tt ilrenr Oqqr rgr$qr
qr5<f,6r gdt r wd f6 $rx{i w5rd6 treErdqt'qlrt Gase) sftr qqrd EFq I

rqrk6 tqr sri gt ffi6o qF{ E+ t Et Gq?il Hr< E1 r sffi 6rfi, {qq1,

6r{rfi qrdt r qqrt qiTrfdl, r4d kfdt r fi tiqr ffrarftrr fr{.t, qurf,s E-tr('t
rrt + Erfril sE[ qm, ilrdrtqr rfir ri' uri g qfr rqur il r arfi& Tfir rri'
ffidns qft r<ur+r Fqrn dff{ga Eq{ r ffi{r Yftr qi' Et, q( ffi 5
qrfr Hrc6r s<rrturrq E-{ r

{frr ttr6 +d{qr Tfrr rTil' T(gqdf{fr ffi, ffiR ( q{rilrflt 6rfr fu f,ri Et
T6t q r fi qA EPdqq svfrtft 61 ti +dq{ ErEr, qlr< t crqrrtEi ?[iit irtTt

6Pr+rt+ vft gq1 | s[Ft, HR ( ffiur6] ffi{r gErf,OT { 1uIEG m? rqc rd
rt+.q t

6',.n ffi ETR iFM

1. qrq qfuqr 6.tr( r rr{ frf,r, rd qql r
Effi ( {q Frr<fit

(€r( I

R.

gpt: {rfiITr H*qrritt
frrq-( r

m' qr+qr or qrdrt

Rtq-( I

gtrl qTft{f -ve ( *ve
qrqt{qr qffq1 r

t.
ffiffitrfr
qdt r

<rfrffiffi
qrft r

Ptrdmrqr iles EER I

Y
Hrd{r sfdPrqr rrt(
ErEUT ffirdBR r

{RfiT sfrf{qr qtt
erqur d{r$tr{ r

qq ail-( sftfaqmre fr
{q( |

10q kflH ftrHUr



{.
tRfr :- HCt +NaOH
--+ NaCS+I{2O .

NaOH+ HCl. -+ NaCl +
HrO

NaOH + HCt, -+ NaCt
+H2O

q.
kfr6ts-6) pH. crt,
qRiI ?F',rt EE I

Frfrred pHrrFr 7

r<rmfuEq r

kffiI pHrrr.r z

FI
\9.

NTR HCT, H,SO6

HCOOH, CHsCOOII
HNOr etc.

r* xou,uglour;,
NII4 OH, ca(OH)2 erc

q€ Nact, xcc,
MgCt2, CaSOa, Na2CO3

etc

3rE6€ ct{ 5trfi(aE-q(:
?6',.

t
Ir$IftF 3rlq

(Organic acid or carbonic acid)

qcrElflfu.E {R
(Inorganic acid or mineral acids)

1. fu+rs+{r{qrercr Eqtt ft+rc qrfi{rc ercr Eq( I

ffi M{qr ilr qil{rc
Yrqrlfuq I

Er+re rftmcrcr rqn qftg( r

t. Ar+re qrftrr a,{ &i S{r+ 6r+(
(weak) BrEr crtr.7{{ r q{*:

CH3COOH<+ CH3COO -+ H*

HCI <-+ tf a 6l ffi6 qrftqr
q&* ion cr <h.q{ r s*i a'er
rrEt (Strong acids) clftqt I

frrrcwr€ cF{ qrfuFr qF r ilTe qrsr<rr {fia-<ur rkq I qrft{r EA
stREFrg w6rfr qP{q tq+ - K2o+H2o-+2KoH+H2

Na2O + I{2O -+ 2NaOH + H2

ns6 q+dr wffi-ftr'C S(tffi, qrr( r ilpr?FrTqEC qEqril ir{r Eiir or:
{R, erR r a-qrfi} (-fi{r?rr6 qarm fuq srt ck .r+ (F6-q I k} ryr6F-4}
3ftnQII 3rEr, Hr( { iFtq cffrr.r !r+ (kq r

{qa€ ffi EIr( EF{UI

1. €Er (!rFT)

r. ffi+)
cPdPt-qr

i. crftqr EFr
Y

{.

qffi
fl.}me rrt
crfi.
ifEq

TT
<r+*g ++
qdt
oHkq

ffirr<ftfra.agrEEr
cftrd-{ &{ tr6{q EqO

frrcqrqt{ r q{rqhfl qBq I

k{H frreTur 10e



srF[, qT( ( il4ur6F?il iilrt { q.rd € {dRr( qft ilH Er6F,iT et6q :

6,.

{
3rr(t erR EI?ruI

1

i
t
Y

dt<+{ ilF*iffiFs (NaoH)

frdrfu{q ar+rmrrs (KoH)

dffi<rEe (NaCD

ffi{q iq}e (K}Io3)

qrfu gft(fuT gffroTd $rffi+, qtr{tril q-qur (qftrfr BIFT { elrGil-e {fr rtq
rfr Ev<'qf6q r

rq arfta-+rqr BrR, Hr< ( ftrurr*r=tft rrqt6 t€\r+.r 6{ I fifi'rt_<6c frrcnK q<,

erR ( wrsrtGF'r TUT-6[ Efi {qrsT qt+,q 
r

ffi, qm, fifr k-f,( tT(, <rfr

errt, aft, rrfr k-Ts iT( , ftd
tr4{, 1Frd, nnqiqnftFT, ts: qfit{dt frt r

B[F[, qrl(, lTffqtf.fi rffi*ur, q?tut

q.R.i BrFT (Acid) :

qrfirr qt( 6e*fi qr+{ Er ffi{ GD frn trsrrrk+ qEFffi wq (Acid)

qf{q t

vfrrnrrcn ( <rffrlTtr+ qforuraoqr ERFR [m{r rr{r6i 3l-Fr6s :

1. ' arrNfr+ qq HC0

1. r"5tra erw H2SOa

i. ;ntt6+ erw HNOr

Y. q,fut.6 {q cHrcooH

{. erank+ wq (cooH)2 qlk

Hflrq utq rfl{Es t furqr gi rwrg {s 16r< w(:

,joc+i'i_$
Hgrq fuwr



T.TT clls q{r{ 3rFt Iri

1

R

Y

{
q

\9

q

Erqfr

srqtfi

Iffigr
(fi
rm
nftR

frg1qrfr,,+Her

stuH
rqlft-6 {g (snqwr.r)

{r&€ {R
qEfi{-d irR

vnl6+ r<
ilrkcE q<
Treik+ wq
qfuFcm qq
ardPra grq

{frrfus {q
ar{frnitfud {R

cHr.cooH.c(oD.cooHct{2.cooH

cH2.cooH.c(oH).cooH.cHr.cooH

cH!. cHoH. cooH

( CHoHCOOH ),

cH3cooH

HzCOr

(cooH),

HCI

fr<-r-q ffit-+nre vrq ei ardPmq v{r (cooH) wqrdt 316r.116 rq'TrFc6'

Ercr (Orgianic acids) qt{q r w*: w<fro, gk+ ww r

qrfi-dq +<.drc crq En qm{rfr 6r+{ il(r+r {Fr6Fn{ qcrqffa+ qq qI ct{q
srrr (Mineral acid)tft€l r qr*: {rqfu6, Arf*{dfu+ qET r

$,gr r frrfrt idEi{ (Strong & Weak acid):

vfu* r q& qrrrn aufrw 3n+{ (H) ftfr gr< 6GT r< q1 wi oq fri 6{dR.'" 
srFr 6r r uFrwwq6q{qq1{iyr{nPcdsrFr {({ 3rFrfl I

Hzso4 <=' '* 
* t oo\-o 

n*=.
H2CO3 <+ 2fI +CO,
(cooHh <=.coo_+2rf )_*C.. "**HCooH Fgcoo-*tfJ

q.1.1 c{t((6 (Bases) :

{R-d{r yftfrqr rt rcq r qrfi qqrsi flr(+r qRrrfs6F-dr{ eTrt r{P{q r qrfiqr

T"-i sn 6Fil€ {ffirff qt{q-{ qs"n qrffqr Hydroxyl ion (o}D ftlq{ r

crft{r Te HrC6g : Na2o, K2o, BaO, CaO etc.

eg ; Na2O+ H2O --> 2NaOH(aq)

qrftqf qTA $ -Cf,F : CuO, Cu2O, ZnO, HgO, Fe:Or, SnO, SnO2, FeO, pbo2, pbo4

etc. "E

k{rt ftrurr lol



Hft (wfiTfr) rl rElqr ,

sffi r {A carcr a6$kfi fiqt{ (oHl F<a Hr<-dG iFEn srR < +q ki TT*(
srR ET I

EIR

NH.{OH <- Nno. *oH- -l

Mg(OH), <- Mg* +XOH-J 
irrqslR

q.1.1 eeu (Salt):

srqcr q\r6) aqimrqr{ qrgi Wi qr qiftrooqqr ffid rrt ci dftran€.e-flr
qf6q ; qqurF {r+nekrqr ireeT Eq(( axq 1 gffi hrr+rq yfth.qnra rq{ r

qqft k+66 #q F+furor Eq{r
1 ireg (Neural) tll (Normal) EFM : NaCt, KCt, I(2SOa, KNO3, NaNO3 etc.

f qEfrc (acidic) a-<ur , ktae ft ffi gq1 I

i. CuSOa, FeC ta, ZnCl2, SnCt2 etc. 
-- 

qFftqI afq Tirg+ E{ri r

ii. NaHSOl, NaHzPOl etc.-..-r H. q\r6)i r

i Hrtq @asic) a-<ur : Prftro vft ffi g-q r

i. Na2CO3 
----q1ftqr 

HR t1;Iliflrrt |

ii. CuCQ, Cu(OH)r,ZnCq,3?^(OHh +Hr( (Orf) drr cq-6ri I

+& E<rrfr itrn rrFFriiRrwfrq q-trEq dqr pH- {rt:
T{r{ PH

EIIIIRM qE 1.7

Er{rfr Tr 2.2

FIITI 3.0

knR 2.9

Erq1ile tq 3.0

r+fr (wine) 3.5

dmter rt 4.1

Erfr 66 5.0

T{r{ PH
fusrs 6.0

(g 6.9

Tdqrfi 7.0

T|kr 7.4

vTr+) crft 8.5

Er5{ ffi 9.2

cr+tTIcr 8.5

Wqi irsr 1 1.5

,' llo F{-drr ftrrfllr



frkq {q-at6g+i qqftrsli qra-6rt @ drk6r ck kc {f5-q:

{.(_ (itifi 3TFI EIR {Eqt
1

I

Y

ffi ke{q qy(

rra kJ{€ tTr
h-nqRi-{
fuq6d qtq

Irfr
(rfr

{-fr
ffi

iree[

EEI

q+ irt Efuq rq.6.F-4) dS{ r qrtqr{ frram 6r{rc-+} r6rq-drn Eflr {rnlFr
st6'q r

l.l.Y {Ffr6-{q I sqtlT (Neukaliz{tiotr 8rd use):

<kt ata-<qEFd sr( tvrflrfr anr, <ti*kcr6r ql-sr6€qr r6rsi T q!-sR!r
rftna r r<+ arE{rr yidh{r rfr Efr k{i .rt +s a.g qnriqt 

1

ftil
-__!

t
-!___l
23

-1
4

!_l
56

-)ffi
8 9 10 1l t2 t3 14

ireFt
6eu)
(PHfr)

{.9. Eq{€ ff&rF6l (g cffFffi {gfri G
I
I
i
Y

{
q

\9

q

ttrdq-srd {(
{'5icrff
liffi
alanirar

E{cT*
6Frfr crff
qnT (Saliva)

k{rl Grine)

T',.(. JFfi-6'{q gtrfr{r

1

I
i

eg'

NaOH+HC8 -----> NaCC+H2O

HC8+Mg(OH)2 -----> MgCSr+HrO
I{rSOr+ CaO ------) CaSOa + H2O

cE-{ rh,cr
ffizt+rs{rsqsr(
qrdr+) vtqq < vqm ftqr;T

k{rt ftfirq
111



q.1.{ 3rFT CTf( T EFilrr.F',t ij'Irqlfrrfrr:

T',.{. 3t'Ft em qzrq

1

1

tdcr Gcs) qrin qrillFt wt.{ sirs{ <ti-S< flacl) sr<cr { {rtkf,r€
q5a155 6i r

qq r ryrr+) cfrttFT ?r{'T iFltrr{ ilq yqtT q+ TqriTt-i (triF, (Indicator) qtrq I

rfiqBrt <r& r<r {r I6q( Er rrfr 1-drrfi} Effire firllrT ++q r oer{
(stnength) rlq ffi PH- furt a pH- rk cP{q r

f.f.q 3IFIHr(d rtlSiur im frTec( ffi cd|t (lcia base test & litmus paper use):

dltrfr.c srq ?tr sR E{ Tf,r ilrgrT, cPdF{rq lr{ dqr E€[q{ qrqT Fqkf, T{rqtffi
cq-6e e+r rrkqt r Erffi q-{6 (Indicator) qt{€ r

({s rq.wl qks-f{.

stFI EIl-(

1.

1.

t.

keqs oFrq sI s}q

furfi 3{tq

Phenolopthalein

{rfr

sdrfi
q{rfr{

ffi
c*d

lqr*
kFrq erd+r &ir{ [-d-f6dl Sq(-d-d lttq-{rc r6Fz.( tc-cqr fusr€ fr-cx{. nq-(

Targia qf;F,q 
1

s.t cffi (Water)

qrfi cEzr er+d] iltc rsr{ d r sr+{ 6rfir crtr(il crffi rs qri-6r fug r m
qrq crfr ila frfi m f{ rsrs argfrrr r qlffitr{' ffi EH *frrn
(Compound) fr qe{ ffi cflT e"Irqfl q1 r vrffi qo1qr H2O A qi qv+1

qsfu6 tTr< 18 a.m.u. 6q I

crfi-fir ffia frk+ qqsrr6 aI( ffld, qfufl sr {cE), irrcr lqrfil r rqt( tErsl
grftqr cr{q I Tdqr rqIR qrdrql qrfr qG +rflrn ffi qke'rr+q sr\r+l fr
q-A errqr f{ r-d *'{ l q{ cft crffkfl d ct{ frTtl-{ r *at+e<t yftqr eiq
q+i-{ r aM s{urwr }i il fi qrFffidr rrtrtr 7o%, crqrcr 80% il{r 6ftfr
qFFrkr{Tr 90 - 95% qrfi (i+} gq r crfi \EF 3Rrir drd6 cEr{ qqr+n q-f,iil

wffi aIfr rtt<cr E+ qft-d {rfi4Frd yfrfrqras skfretr (sq|-d{ C{ [€ |

19? ftff{ ftErur



!.i.1 figI { T(+I qrff (Hard and Soft water)

vtftqr frFq t6fuc-6r Ed-flft-d a'qr qqqqsfi-d {g-ds ftfu\( rH ilq r

qgd-{sfi-d qqq-q-6sqr€ qfuitr{r sri Hkanr q€rs-{ st+-q fi g-"rflftd
qlfl-drc qEqls{ rTi ilft {ffi *{ r qrtrcr fufu\r+r qrkqq r

qFifuq{r+r 
E-d-{sfrq qqur66e ET-d geid drlr rjqcr t srtr( ilrEft.q r sffir

e-{sr6Ffr qt-ffi sqtftraT qft qzrckq{ 
r

flrkq-q { qFinra-lr+1 g-d-{rft-d qqqrrs E+( rH cffi qrqcrff (Hard
water) ufoq r fi eqrr66-+1 scffit rrqi {fr qTftqr sr{in qftdCr &iq R{ r

o'gmfrqT faq qqur66 E7al 1

. qrftffi{trs-+e [CaSoa]

. qlfusqqd<r{e lCaCtz)

. erkqtrErs+r++E tCa(HCorrI

. q.rrifumne*a [Mgsoa]

. qrrifumlntrfg, tMgCtzI

. qr{Aftq{flii.Fr{+e Mg6cor)zl
Frcd,crfi, qkt5ffi crfi, ffi crfr, Effidr qrft, ffi crfi iflfr 6sr
qrfi-+r s<rr<qrF g{ r

wtfu sdq qRq+r q-sur66qrc Tfi aqr ff5-{+ ttd*dlt s-q F{n ffi;rrr crfi
qtrq r qsH crfi, Fgfu-ds crft'flft rxf,if1 siil6tq Et I

q.i.l. EEiIItfi'I ftfrr glypqs of hardness)

qfi{r {tair aermf{rsrcfi Eqt| . j

(l) qtvrfi in-srT{ (Temporary Hardness) :

r{rPffi{ r qrilM flE+rd+c ilflrrG E+( G6} qrfrai ailqq-drt
mrrfr aetrr qftrq r q+rrfr+crr{ 

"qrsi craut-re hqr{sR fl:
. qtkm qradfu tca (Hcq)2I

. 3q1r|fuqq qri-6rft2 Mg(Hcos)21
qTffi qsrfi a-srrfir€ rk*dr raq( Trc tnftfi q-<ir stoq r

ltl.'-k*rt ftrqtr



(2) srfr aer{ @erdranent hardness)

f,rkm r qrrifurFfifir r*e qr *<rrs rq"r6F E+( rHr crfifr]
aBrqTqrt lqrfr 6-flF{ qt{q I qrfrqr gIfi E,errr "qrG rq"r6F hE
T(t
o qfi<qTd(Es lCaCl.2l

o s1fuqlr(efrz [caso4]
. qttifuqr{fr<6s tMgctzl
. ElFiftitq*e MgSOrl

T(r6r(6t 6,srT{qrt qfq*ftr Ferrt (t*r r

qrftr} wtvt Ersf afrrr (Removrl of hardness of weter) :

sr* <r areffi vdg* 6slrt cq6) ffi qt{ Efui Hfu qqflg( nmqr {tfir
Hrk{c r qrrifuqrdr qtrflfrq qsqqri ar5dflftd rqcr r<*( ft {Sdr€ qt+
Frqrdm q.<qcts str'crfi T<r trq I crffi srsrfr 1rr1fi 5etq{ Wr* HU r*q
rt rerfq r

3rFclfr iF,e.IT{ fergi Fcft (Removal of temporary hardncss of water) :

tsdqr il{ frE\-dr S{ Hk6F cftr rt crffi qgffi 61T{ Earfq I

(D qffi a-crK qr scr+( @y boiling):- qsrfi aerqa cC6) qffi rrr$<r vfi
crftqr E}< rH Fflkrrq r qFifuqr-+r rsurs {Tdflt-d 6r{td
ilqurqr Gqr<fud gq1 r ft Br{-d-flftd allarrror{+ar€ ffi a-<r qrff ym
rfuq r rs{r{ {rtrqFrd qddm Frqr$R qr'rftq r

arkrrqrradi-e ffi > <rffita + qrfi + Er*rgrEtrfirfs

Ca(HCO3h(aC| A, C"CO3(s) + H2O(8)+ Co2(C)

qniM+a ffi >rqrriMfu+ crfr+o+rsEqffi
Mg(HCOr)z(aq) A , MgCO3(s) + H2O(t)+ COz(g)

(ii) T{crfttrq sftt{qr rttg( @y rsing lime water)

qsnfi aerrt q\rd qtffi T{crfi{r nffir${r f,rkrr r qrrifuqr-+r IF-{rk
a-4ur6F {.Erdrflftd'ardi-e rq0rqr sskq r etr, wyrrn-c r+m(

eri m6* q-€rq( cffi rrqq firf,q rrrer{ rrqrqPrd qrfi frr{Effi qir
rIffFg I

tlY kfrr{ ftETUr



Tflk{T ErF{r{fu + 1lqrfi > +rrk{FT Erd+c + qrfi.

Ca(HCO3)2 16q1 +C4orlz(ad 
--+ 

2CaCO3(s)+ 2H2O(t)
qFifurc <t!-drdfu + Tflrfi ---+ srkq{ arq1ta + qrrifuq{ + qrft

6r{+c
Mg(HCO3)2 (aq) + Ca(OrD2(aq)----+ CaCO3 (s) + MgCO3 (s) +2H2O(t)

ertfr t3rrc Eersf fEfu @emoval of permanent herdnms ofwater):
rn4 rsrrr qq6) crftcr rtdr Rm{ftd ffilrdri {Tdflftd q-flrqr r<*( 6ET*" rcrsn
fuq gtc'i d C.s frfu qqqrg-{ (f6q r

(i) Wq+ +dr cftr ft( @y using washing soda) _

sffi 5glqi c\r6l qIffi E',nEi *$ (Sodium carbonate) cr fficr gi6 5g1
crft{r q\r6} flrk{c ( qFifuiFrtrr E3-flfrd refr-e r eqt<r{e ffi"r6F
sTdirft( +rdte rqurqr {(fuq I sfi. ErfrA-d Hsqqrt q,n{ qrffi c-(c
firgq tqv frfr-qe {rsrqh6 qiaru fflqqsR iH.(fuq I

{a) qrk{q + dBrq ____-__+ pTrkrlr + dfurc
dtrrs Er-{fu 6rm+c d<rts

CaCl2 @il + Naz COr (aq) _____-_+ CaCO3 (s) + 2NaCt (aq)
(Er) qFifu+q + dk+c --------+ qrifurrq + dfuqc

fil<rqs 6rfr+e 6ritr. sftrfs
MgCCz (aq) + Na2 CO3 (aq) ---+ MgCO3 (s) + 2NaCt (ai)

(rD f,rkT{ + frT{ 
-+ 

ilkTc + frfuc{
rd.e 6r+A-c 6t-qi+c rrs,z

CaSOa (aq) +NazCOl (aq) + CaCO3 (s) + NaSOq (aq)
(q) qrifu{q + dB{q ---+ qFifu{q + dkrq

FdE erd+c 6rd+.c ret-c
MgSOa (aq) + Na2 CO3 (ad 

--+ MgCO3 (s) + Na2SOa (aq)

(ii) rqldc Hfu (Permurit process) :

TqPrc lTi6} itfg{q fdqr{c (Sodium zeolite) d r m-qil qurs{ Na2 A{.2 Si2

Os. .1 H2O qq I &{rqrEz qrrfl{ Z n w{rsi IliIFT{ q r (Z=At2 Si2 Os. .i

kdm ftErur 11{



H2o). \rscr ari wrrrcl Tr*fi IId sfiifr dkTq F*qr{e {Ifuq t oel
qFffi die.rq futrdrfdqr 16r$(I {I(rqk6 cPdtrqr T€ ryfist( aclkq{ r
qrrifuTc ffiflE" qq 1ffi Trt E:+A I qrqe€ ffi frq Fri-qrd Hs crd

sP4-q l

sfi' ytrqrqr Ei Trffqt;r6 ffi kqr$R ?crs{ (trq t

(?F) {rk{c + dkrc + stkqq + dlfurl.T

iFpr frrmdr{c frr+dr{c GF{![

Ca* + NazZ t' CaZ + 2Na+

(e) qFiftr{c + dfurc ----+ rqFifu{q + sJfS,rc

iFM ffiiTrfd ffidr5c GFM

Mg* + Na2Z --------+ MgZ + 2Na*

t6[{{I(€ :-

(1) a-srcrfiqr qrk{q { qFAftffiq

q6r ctM T(l{ cr{i ETri T{n

6rmlrffiarsan€sMcr4S r

(2) fua1 (Beer) stcrfirlr +-slqlfi6]

rfr{r qftq r $t*( cffi

(3) E'srcrfi Frs{cr slffi 6q I
T({{FERq

lF'-grcrf.6.r im,5er6s ,

(1) TsFFrcsI crficr EIn {<r at Tr{{ qqir Eq I

(2) e=rcrffi rlilrrt drdftr6 ffi qr{ EfifS t

(3) 6,srqrfi+ it a.ril {qr arcr qfud Ei r ffi Eq t

q.t.l crfi61 qFE (Importance of water) :

q'+ fit{d cqftro-d $tt+r q6 rcewi q-fftr+1 Fqrr crfr r?d gq t qr}
fuBrq slrtt.6 strqtE6 q=mFFII Eddr{r rr{ilfiJ fit srtc6} ilqflT k( {r6qr
si( c6a$ [fu-dr +q r nfr vrtrn qfr frFffi Cfu( qs'+dF q'R E@a,

91q fr"sn frBTUr



ifu{, qk{, k+r< ag qrk crft* rttarqEne Hfuq rnrrcr S.i .rts t 6rfr Yrt<rl
qr{e} qrdr oc qd qi kffr< Fdfur+r tnrelrro q* : 6kTfr 6i, wme 6i,
@r< gi *tfr iurrte r

frk( crrft+r erftr ftqrqrtrfi qrffi wmnmmd {ffi] Tffi{rt qs {A Frq
qrd r qrffi catT (gcdftrm) re-dr* F{r4 Sraoor srtqr<ql qrcqr trd stdq t

{RtGI [{ttfir e<fir< qG6qr(6 mrsq rd -

frkd yr!ffir yrtqr sftrrri ffid {ntfod strqraF q* , ck€{, fiqul, crq{,

frt+mn, flftr+) r-qrffiqr qrffi ftEtui tk+r Eq rstt q+ cl"ftf$ crfi R
rr{q'{ r frkd aMt ffiqrqm cF{ crff lnr<r 3r?r€in} Sq{r (H E.q I cR

{rttqr qrffi qErt 6q qt lTi frFrq Erq rrrenfrs Aqrc{-dl I w{ri 6rpr
frE-d Tqrtd E{ (q ril*+ ti sr'!ffir qrFr crff {fl* rratd q r

aTftcrdni Gtrqr rft( rd -

Hffnq r+rc+r kq-qrr6 r wrrrccF crftcr {H ets{ Fq( r eets{r, tg, 6qq,
qc-{nfr qIfr crfrcl ctti kosr66 fl r s* crqt, fu+tclql, rid, M'sr 3{rft

frT66 qrfrqr crr stq rqfl r ?.{+i qrfi Errq( kt,<r r q-{r€rcatro} ffi
il(rtqr;T 61 r

R{{r€ r1 -

ffi rrm ffiq effrelm <rfrSrr srq { sFIrfiI kc mr{ &r( | il+e EFqfrr
qqiw qrdrqr crfi fi1tt r{'F\ffi qErs+il d r trf,t ffi q+qr kdrt efr
vf,rfi{rIE rr{'qrfi q-frr{(trfi Tq fr t

rcftq(var<< r{ -
qtffi vftrqrc ret+S( s€crfi rr{'qf6.q r rrt ssrPcc rqPqg( rffi t
r$urG-d {rH fd rt r qm{qrftr+} qilri irql qtfft+ k+rscr Efu trd rdfrq-(
ssr({ .rt scfr'ft S | ilti wdt{g( sf,rfi rrt qlfftfi sqr+{ lrd qrffqi rfrq
c6€Tti S I

(q(frT 1(r$['r{ -

qrfrdr d-rdF q*, qtfl, fre-t, il{, rfiaqr, 11T< snfr m-fi1f,6 C<C{r+r stilrG

E( r {Rt crd$r+ fu+l scft{R.rd c4et sffir Ftdr( qi rnnffi +qq t

q( kqrrr+i rrH.sr, $tdr+dr qrfr s.nr rr+ Er4-66qr tq qrffi vfrq ft-q t

s+n * ws* qt_sgi 4961

kdn frrHEr ll\e
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S.l.v Efd|ll qFffi sql.r (Use of watcrin Natnre) :

rddqr crfld rftr ffit *ra srfr fuq( Hki ff{r-qil orrreqr qt{
qfoq tqrffi ytc yfrrreilrt F{E {qr6Gqr sde qfts6} S r

(a) crfi fi-{6sn fr"cc'cr cm{r rtr{ r

(b) ffi qrfl q-trgq rrd yftr rtfi |

(c) clGTf,n T6rg{, g{n 6{, G1qr ysrgq iFrr arGrr6'tii rrn Er+qr qrffi
tr{e t

(d) wfuqv-erc< rr+ Trfi) eftr rttq I

(e) Rfsrg rrd crfi+ rftr qfrq r

(0 s+q?lecrHfuq arqfl rrt{r qftq r

G) +dtreTr Etq{ Fqsrs{ sq}r ?rftq r

(h) qqrrcrr mftr emErmd err:cr r+{r qPaq r

O E<wfr r<ss6or qrFr ftr6l sftr ffiq r

C) q-{cnlair gqqr rftr Eq 1

(K) IIFFFIIiFFIT sil{r TKq I

(l) r+(q{a qrfrr eftr qF.q r vfr : frS ta r

(m) +ril Fflrs{qr qF{ qrfi rftr qkq I

q.t.{ qrfi rqwt @ollutionn of water)

crfi cFfi qrPd flnrd qq frftr< mkc yrftre-+r qrFr qtd q5sgi trcr{ iit r

{r+} qqqi< ffi aw Tulcr {rsi ArrA rr+ tsfuq re-qr aqr rn+qr frRqFm rrfimir+ err< qio) q r ffirfrq kqraqrrc + crffi rlurw ar mui
rtc 6rc6 E1 I

Fskq sril{<q|{€c mn rqaffi crfi ytrurdrg qr,fr rq{rn cfo\kd rH
qr{q I lrf,fcl vrffi gd-m ilcr IlUrffi({I qrgi Ers{r€ i vrfi qvw q-q sq1fi
frqr r qrqrq t1-d) ffis{r+i crfi-dr *f6ecr F{kq rrttqF+ urr ina rqrs
fuknn crffi Turkrtqr qrgi ardrt vrfi rqrw qft-q r qff* rrr{{ flqr 3rnT

6 qttffi srqqr cftrw qrr qrte r q<r, ffi, drqr, rcn, qr{r wkcr
thlt( q'rfrr+, kflftrrs ffi{ rrdf+, Tavn g{n qi fiiA, q.rmq'E T{rnit qrffi
uto l-1ke FqIq
vrfi qw msi frfua 6Ks ir€ fl I qscA yW o=r6F ven uergur
rr(I\rfir q{ qfl-d s*q il{ qf{qd q I

YdFr
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qrfi r$umr fil{G iil rf,FF6ir-drf,6 :

l. gfrrr, eilftr<qmr, ft{q, B-c ailkqrc FR+6r ircT irqrfu [

i. qrP{ff ilr srq wr+raot hr+{ rt+l ffiqrq Gffi_Tr) I

t. rat &r+1 aq r

y. gtn t<r, wt qtrm vur rrci, 1.ard<r sfrrr Ei qfr Eqr ffi;a r

{. td{rt{r ym{r qRrdr <rsrqfuo rq r

q. qqiil+r adrqr qrfi+ Trrrg( *rri qrdt, erq.{r qTfr I

\e. qfufl iln qrfrqr ttfuq-d rffit tq r

q. Efr\r+r r ;rtPa\'6r Til fuEr r wr+c+) qrt( r

1. +s, qrffkr, Hfov, \,F€mfr ffi 6sor q?rur6C I

10. Ek{rfrqr qrr6r F6<rdc qr't rfur qptq+r Frii_fli{r+ fiqkre r

11. ffi Em +<r5ae qifr , q,kfl, qr{Rr, qneft{r ilil arq rfde fuG
qil, ilmt, gor ffi,

nfi rgwol cRreG :-

qrP{ff d,{r arq ilfuil $!'r.F6r erFr uergvw ffir+ 6rk6rc+, B r wwra tfr
3r(rC6F zRrI?rR fl |

(rtr) qFH ErRzrfi qtt aw( :- q-dr(qur+ -,ft-d Filtarqr rrFft( arr< @ r r,fie
qrfi ffi tqr, m,rgrrgrfl, EEsrrg, qrJ, T6r qt aflfr irrr6F ilrr<g r m*
qrdmqd tjrrao q* 

' gd, urv<tc<r, ffi wrer qwr qfr r{fu qrfi+
rqttr+) 6RurA qrri Eq r qrfu sffid ffi or<q qrPrrs) qrts+d qtt
T4q I

(GI) ftfirqr r Enr{cn qit Brr1 :- ffi ufr ra1-aqreilt vft rE66 qrfr +ff
'lrd Hkq trr qrq sq I q5ffi6, ile ilEr ryq qs1qfo6 rfl{e,e ffi M
qi, krqT qh ffiq r qtr S{ q*{ r nrytt ilcfutqT qfr (rfirqPfd r(l{* {{i
s1ke qrfi q$r rg'qr q*r{ I

(tT) nEftfi T€cdtqr qt BI(( ,- dfll, tgt, dFr, Brrft ffi vrfi rgp6 {+ qi fr
fuw) g<(frrqr v$ rm Bnsq r sr{fu6 fu .rr{Fr rrgr qrftfi +ildcqr{
ss, nq6r vrt,kffir sF{d Eqrril darur r{ 6ry1-as,ro qq r

kilH ftnrr 11i



,

(e) qrfift{frrfi sunfiqr qat sr(( ,- qffi{fo5' sunm Tqre Et FTftrTd ffirf,6r
{nm ( frr+{ ffiFsfr{+} ffirwsra ilqr r<tfiltcffff€ BFIdq I ildr{rurfr

rrqt Ttrfl spffir qRrenr {s€T Eq iln kqqr t w{rdcdni qPffirt o'fr T€

ftrqlil qrftffir+ runfr + eqrP{il 6e r il* qkfir re nffi qft Hrs{r
sFrS qcq rqti qftftrk+ sqrfiqr ffiq.r{ sng-q t

(g) (tzn ( qFrddi r{qurtT i6'l'T6' :- stff( qrfi qk{qr wrilt qftrfr rlt qkq sgkd

gq r rqqftTfr dq ( stfi( qrtr{rd frIFi 5{fq EISr$urdI Ytq ?Frcfiil€ fr I

erit qq e$qil qrt ( qnffi+l qvur vft ftrwrde t

rdr$q Ftlraql Trt glttT(6 
'

qfis$rr6l FTT'"ur rr+6r qrftr {r+} ffi qfrqrt rrt fi Crrrs-qrc vrft+r frdqr

Tffi i?F1qrfl?r ffi(qr{ qfrf{ur ,rt € t Frqgqrrr6F qT{rq( w{r{tgr iFrt rRNIir

sP+q I

(a) s*rr mr ffiF[RrilrTrqre Frffi sTs mn rcq qtffiqr qrtror drdqr tffi t

(q) qrnT6} rd{r.Tr€'qftqr frrrdr Ti'ffir ffiqrfr qrffi Cril Effi ffiil T{rf, t

(!T) 6t{ dfffi{r stdl cq{rfr +relrm rri m qrft+r fr66qr qnrsrsi I

(q) ffi{r {R{rqfrr qq 1m fifoe qrnqr vfir qt t

(o qrtr6r rirdrl qttvrfi 16rgt, {In Et, Tqrqr (trT T+ qrfr 614 r{ri' t

(q) qt6r frdrtr{r{( t k(Erdr {rt( qrffi fc Et sff6} qkd qsrd t

(q) <tffiqk+ ri.rfr rfid ffi rr{rqk6 HkdRr 5a ft< qra Y5rsil t

($ Frsi qrfrqr dlftil, frgq qrft rq{ Frsrcri t

(rfi1 to4u5ffi ttffi qrFr qrfi wre ilT qIfiFr ftEcruf+l Tqrqw C{qra ffi t

(il r6t kd{r sPdd 6q{ril ardr q+smt r+ qrfr I

q.t.q. qrffi 31q|fr6wr (Ionization of water)

{fdqrftqr 3ret<r eq'{Tl={rfi H* r Ofi- 3il'qIf,66 qr5q I qEr znrtr *fr frqr nrrfir

qR6 $rs ftffirrq ilq H+ t orf d qrir 3rsk6 ql=il:Er Ek ge I qrffi e{uJ

(Hzo) EFrq( a5frwt qrqtq (H*) r arr$kc aTrqt{ (oHf Fi ffi qrffi
qrqlft+aur rlfrq r +rqrt rc f{Eq'q-$R sft6-qumr ffirsr qt+-q I

lRo frf,H fuHq



HzO H* + oH-_-
fr Fqr\rd crftcr fu( rsr6 ?rG arrsrr r qkfi rqtfi rrrsr (l+q r {s
cffi qrffi Hg@q (electrolysis of water) qP{q I q( ffi nce gq}rcrc

htr{fiR qq qrist+q r

3I-A{.r.F', ilrEft(<{ ,

(1) qffi dnrq Q)

(3) Erdq (Tr5r5o (4)

(5) 6 Volt aarfi (6)

(7) crfi (8)

(9) rdr€

frflr '-
F+rm qffi +f,{qr€ flur crt 6rd r

ssqB {r+l tqcr G( a'd wel{ rri rvo'
adfi eq Ei ,rt Sid-cr 6r+fl6r (s6-F q-eFr

tFQ ilild-61 Tqcr Erqr ntqt rrt m cli r

ettr{fi {F6'r crfr trd srqr +fr dcr flq-rfr
mqPmqke flffirsi r Pfi{r iqrEC wfr Tt
rtfrn qf@ &g1EG f&rtcr 6r+{ GTrtu
AqqTsi r giata or+ Gqr ilrqr+I ilR qffi

6Y q|ftw< sr+ qqa;r qrfrfl mfuftn r

3ltlfrfi?l :-

dqlillrRnrt

r*t a-S

S*qlerQ.€c
flR

mq$rqrkE

TFET(g,.

tffi

cftqd
qfurrif Cfar

qdrq*

tidg

cr'ffiffia

+6+rcFS t rrggfrr+ sfrffi $ircroq 6ESr-{ rqk (qrqtEq0 t qfurdi qtn t

c'+sqD i<fr(( frt clft(r+l *q-{cr qqr E{ qrq r qrffi frrg(ll@ f-dr Ei
e.frrcFr+ cfrtrcr66 F+q 6{ r

4H2O (l) 
-=+ 

4H+ (aq) + 4orf (aq)

f,rfrBqT:-

H* qffi @{ kq { ireer rq I

4H++4t+ 4Ho

kf,H ftm{ur 1?1



*fur affi v(rw6rF fqtir{ rrt< *-er 4T {iliJe I

d---------_-xlo"

@m:-
ffi- ffir E*{f{ kq r rac OHTq I

40IF.- ,+OH + 4€-

qru*rOn{i&mdl{qrf*frzr rffi wg ( qsa qkd{ qT {q I

40[I-_+ Z*l.p +02

R{f ffi ffi**< ets qqr+s clflrdI }q5{cr < qkfr{ rqt( anode qrfrr6}

fu*mlmrgqr
ftff:
emrffiqr{lmfrT{rqra rrd crfi qPdq( arrgw r qPmq< rqfu rq I

gdffirffirtluur,
anffir }qrqr{ qlCt dfi{r+ srflr< Fffirt( ERr(H s-drffi affid'ii tqq-6i
tq iRr*5qtq{eq{dl* gddl cEi qi( slk( qrSS r fr ffi "crfl ffi {€ rflE
'cc" at{ qt{ Fm,q r +rt stn ffi ..rfr* fr rFr gfu gq r

Cffi tq+qr€ qtts{ Fffiri.t qftnH q-drffi +iffi sm tq{qr EsrS{ qtfr

r&qn*rqmrffis@ r{trtstr qtg qltrfiE} rqst6q r

t.v. fiIr (Air)

i[?r 4FAii-{, qfmr<, arfc-sEqRr{s, Hh.c rqkfiF, crffi fls' wfr
crdr€-fi hr{q E} | Tgtirt+ Enrqr {tr6r 6urEF, Tfir+urre, fi wrfr rqrg
ce{ ftft\r+r E-q( l ErsI 6r* ilft ErFrFnrq?F Tq fr r 6r4rPfir E+ qft frqdr
qkg sqE *q r rsrtr[Erf,+r qrftr ffi qltrfr{ qrffg ci g;FHI

ffiqrror ilfrr hurqr* or{qsrfifrrrs srtrq r fi gt rlfr ar<nre i srq Eq I

qrrfr{ kqrfirq?rd mi 6rdr6} TrrRK T'rrtr: q* rEGm} q r s*rrqre Frst
frstq qte, qrt, q.m, ats aqr ilH Etil+fl, F{rt firit u,r* rqf( { {qi,
qtrqfr il6ql gi Sa-t+i qrq sflfr qq r$ur+r T{q ftrpr66 fl r <r1 rqrsrn
rrqi qrfi rqr erq frk{ srffit Frqqr rnft( {s( qri'q\rdrn q-rqrt <t+qrq aqr
hl=?ur {-+ qrq{q-d ifuB I {tr cr&tr 5pqrd fir+d, {6Ei, fl{r{tot, +trsr BRr<

aqr fu+;aur+r scrqf6-6) ertqr rql'rfoq I

ftrdn ftrqrr 
I
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q.Y.l U{6I iHFre (Compositi,oa of air)

rrqr Hkfi Ffrffir rqfirrs, {qt r*, qrffi qrs'qrft fu+( EH qq r wrrr++)
ErErGr EFTFTT (td frfuq rqrr6s-6} sPf{rd ir{d ilrkfrqr k+r+} q r

a.g. rqf{ snqiFr lgPtqrfl

l.

2.

5.

4.

5.

Trrtrffi

qktr{

ftk{ rqtfi

ef;q rqtr

78.10

20.90

0.03

0.9s

0.02

q.x.q Er<r+t 116€ T sqftr flmportance and use of Air)

6rm tfu6 frT{qr arEr *er* srmfr Tq d r iffikfl 6rfi ffi,Frtar<r qd
qfq rdnt I zRtIIt qq+,r frfuq q?FFrffi ffiil gntfl qrft rsr+rra q( I v+
frkd srffi FTrsrrErs Frqmr qPffid{ ffiE E+{ r ilrRr, tfrq, {Qtfi, +{f,r
qft qrd;r6r qrfrr qft qFtrfi qrPrq r ffi at++snrflr{s t ilTfrtri,g+
qrfrq r s*t 6Fr srem srft{ft { rrcaTt v<r{ 6 ,

6r4rd affi tqra qri afi frr6s rq @ q I

(1) ffi GrHr FnBir ar+f,€rtqrurrs rqts qrkq r

(2) s+ k€ar ( q?flT€6qr{ ltrRrn*Tnr rr{'qlMs qrkq r

(3) Fa?r qteT qft qPsw+nrk t qrPrq r

(4) ffi qrP6i qrtgtqr 6r4mrt ,sTqr Eq I

(5) <rg uut 6rqmt Fr+ftiq r

q.Y.l q r{qur (Air Pollution)

fl'{quedq 6TnqT Hfir-q TFrGF'r Hqrfi rrrtff66 (Soz, No, No2, Co, Cor, {f,
{fr, q<rft, (f-fl qrf( rt16} Trrcilrwr rrc ure1ur{ <t1 r$ur {kq I

e1&m Er5il 6rm '{rftrtr hFrq P6kf,6r Hreq v{renf,s arsq I srq ffi{€4r
mr wqrr€Gqr€ qH qrgqqqt q?FRreq?F ertn S=qrdq I

11tfrHH ftmq



il{y*rq r{rgi frkfi 6r(6 irFnF W( I qr6} qnr rd qr{ qFrfr Ertf,6rc6
g I {frr +& 6r(6 irFrF€ ird tflrd 16qqr frrEqif} q r

(l) EdTirffrrre ilr Er+flsErNRma

(2) qEt{6lrRrEs, ir{g$rfir{s, qrfiFi-f,sr{nfirfs ilrt( I

(3) sffirslii{frIiiE, nFs',qriflrRrEs, (qr#qks 3rlfr I

(4) qdr{at
(5) 'iifiir{66
(6) qi-{ ml( r

i.V.V ilqlFilIsFfi't if,r(gr(G (Causes of air pollution) :

lrgr1rurdr srrsr fuftfr T(t ri.ffi q r lffi rrt <qr6vuro) rcsr r&
qt& Tfu rqr{r(vdr gtr+i rge iFrorffi ilf, @ q r

(i) rmqr Enr$qird cnr rq :- sqlT, ffifirenr, rsrt Tnt, q<rq$ {art qffi
ilfrHrc co, Co2, So2, No2, No, qar ErP{firco rctrre F{e-q1 E{ Erdrqr

fufuq r rsi mi rrqrqr ErPr6rc6 qrdr qq{ G eq rqru gq r ,

(r) rr<rn Eil ffi{ :- Erim ilfi mqrdtc F{FT qrar, qtd{ Tdrfrr,Eftr qtns<t

ftrfrr@rc qrf fus-e r Erfi qaf+) qrfl qlqq€Eqr rqt qrq qfr sqr(wr 6q r

(i) arclfr {* ffi:- Errrr r$q rri'r+T yW iFrGFEr Cd} t r Eft F+qranrrae

fii, sra Frcf"r rnt, S<rtr E(, gc aft re+rft Fmrt q1 imrsr Frfuq r sfr
Et Tdrfr r<r $rre qfr te${r, crcl sErq( rnrcr Frfirrkq I EET i6rcm,
fu+€ sfir, 6qI fiqrgi Erftr ilFfirc qf{ {d lmkr rrE{FTr frw-q r er*qr
n{k{Trs rffit srgm {o} nTffi qqs(lw gq I

(y) EIcIqr S'i-{ fuk{ :- Fdftrq F6fur6r qiffiff{rc Efir Frs-q r rr+l sffi
qqrfl{ ffi $t6k+il, ssq 1 qreH qfiG?t trrtdCait slil(, TA F6{r<qr

ffi sB(, ae, qqqrfr ffi'-{ qfitqf} rcqi mk<re d-{ qrgq ( Efi
$t'a+ <rgr$Er r16eq t

(r) Etqrcr rilFr F{.erIEc ffi :- erqHr hfff,fi F+furfir tr6r F6.crrFF 6q( EJr

t'ft E{t6-{rc sr qq stilEre qrSrtrwft fuzrrFc fuffi qfr sqr{{q gq I

lRY FrilH frrHq



q.Y.f E[{r{qo(.[t 3tlllt @fiects of air pollution) :

qr{yT{unrr ftffrar qn-<El*rrt frrH tSIEc-dl qrar<tl qIqI \icq t

(1) srrt E*m :- EFlrrr {'m, {ll qIft ftffrirn il5crs{ ET qr(({t6 {q I d(A
*i dfrt, T(, F6, iffiq(, EqnidaFr qIAdI <tild ilflHr E{c iE T$fr
({rt Edffi Et nq I

(q) ffi{ ild frcrrf :- sq]r qffd dffi<] +td't qr$rffiqr
qrq r zr(t 4qlrrd{cI rKr6} R}t'Rtt 6rffi trfi-(6{r ri|6} mffi
qkd{cr q-GT lr*Grtn} Gyqr irrrr.rd r qft qtqn il6la} k{Rr & qtq (
(+src qrsi v(IM F6,oT Scr at qnTql ilqsq I Etr'{(+dfi ffi rRi

qrffd f,rq(, qrdl T(i srgl, qferf} ffisr, Yffi dITfic IE qRI 3r{r(dF

W1r
(i) ftflI[ vqr :- Srn qqkr qrnqr Et ffic F{f,+} qffi+ rr<i

Er+flgr{{fiE€ tffi ganrt {€ qrq I <r{cr€6lcr ar+rErqrmrrc rqftr6}

il6 Tq qrq I str'(Ftni'ffi qK.d} nq $[+S{ 6n Sw sJlrFt tl-ftt I dr

I+{rc rrr+f{ qq{ s*6} iilrr ct sir rrsrd m( qrt cr*{ r sco} vtr s-m

rm Sftt u,*q r cftrTrrrs6T'S$1 166r srtcrsfra rrrm fi En qrq I

rs arrrqr€ i EftflIt wn qt{q r

6ftilT6 s{r<fr rct 1*cr a-fr rrff Eq, Erd W qftqq( sr& qr$s , ffi{+T
f,iG sk r&q vrrre Eq(r

(y) {rfint :- gffi <r$rrficr So2, Co2, No qtfr rffi qrrr qqt cr<I+ sfi
rqtme qrffir r qkqrt{rr sPdP+qr rrt Frfuq F6fur6l qq ri rt qft r(q t

fr rqtsrerc qii6l qq er{qr fuftrc{ qffi crfrfr qkfln qreq r q+

effi rsqqi qF{q r

{sqqi+ Td cr& q+q 6rq r s+fiIfu rqq r ct<{6} snr, rrgt, qc+} qnr

wfqlqr€ ffig rq{qt *{6s-6}qrfiF{rt qss fiIE&lq I

({) {r{{ Frrsrql qi qr< :- kcr{ rqfu, {ii, {'d, kfi 3fifr craq {rft(qr st{r rrni+

frfaa srs rrrretlrG ar$g r sffi arqt, qtffi ;srq, tq+] arqt,
qffi ftr6e, Hqffid t{r6F qtfq rtc srtta rrsr g{. I Eqe-$ur+ ?t<i

qrffi+l rtrtk+ ft r k+rrm crr Tg{qnko k+rfi{r sit qm qrd t

(s) kqer t rtr+crqqr ci'df( :- {r{cil,{[l cc+} df{r kssr il{r r<r+rrs stt
ffi6{ r qq rrtr+rc+ Tfl{FF ffi rrtcT r+{r rrd trs k+red 1B r k+rt
rr*{T 6{ crd*{ rfir+.e, *cI Blk6I +rter{rqffi F{€r ffikt6} ar<q rfi fr t

k{H ftEflq 1lr



!.Y.i EIIIIEiF|uI frq-aur Ti gqEr{F :-

Eqr$oHrc Fi 6r{ qrt EPf{ q r RRriFrwr 4rgr$Er6r t+qrq r fuF1ur rrt
F{wre sqi vqsr66Tr€ E-c rr{Fd. I qqe]il{Errdr€ ira ecr rfiqrc d mrcfFr*
+q rt ftq gqrq qq{rg{ atd?q r

(1) ffic Fs-{A qA {q sRTurcfi-d {ftri-d rdFrqr yrqftr+rr Ri r

@ s+{r66 Tffi Frsrd frrs ( 116-() qra zrar errrrt-rq qi r

(3) vsrt ilE{ ilir mFFrqqFIFITE ffi {ql dqr At{q;rcc' rqftr+1 qr*r aq T+
E1 fuqqu1 Ti sfr'fu rt{r rri r

(4) EezFr(crFIr 1ffiqrs FFt tA hc;rlT rr+ yHfu yft{r ri.r
(5) hgfrq €-<tt sra-{f,S sfi{r ?r+ r

(6) Erc rrEl dcl srlcr FfiE(r qrffi (mask) rdf{r rri. r

(7) fuqirsq (fi qnmrrft 6,q Tt r

(8) als ilr il(fi driir<tqr6) gkf, qfiqrr{ rri r

(9) ssEA P+-{m 1 frqlftrs &rqr *Trtqur ri r

qffc*wta4:-

(t) qrd E( qr lailrdrq qff(cft cEi Ekrqr Es-+dT iltrfF s-qffi{ rr{*q r fi rsrs
ar-{ sr qqrg * E-t z Tor Tfrsrur Tt Tfi6rur r1{di( |

(2) acr{-Sl E( sr kqrFrq sfircft G6r 6Frqr qfsdrcr crft-+r drirsrc qrfi t-qffi{
r-tdq r uq{-d rtu Tt fr crfr 6sr sr rtt # e.t fqqrs$+( r Sft vrg
sftr rt +nfi Et fiqrfi e'crq{ Eq cr+ 6-9rr{ q\r6} qrfi fr e e} qfr
q-{qrq+( I

(3) dqri6) F{erqq qT qr qfu}6} qt argn efi-d qrffir *d nk6 vqiirq r rfr vrfi
rfii E<rd trror66 {arc6(tr66t+d), ermre qffi qrdr<urqr qia} qc< r
str r$q frq;rur rri wr{r6s +fr rrt Wa Frfrd aqn qr{ilq 

r

(4) ilqrld E( qI kqm{ qffi sftr sr {q t+ sqrflrrd +ir +s6 vr1-&q r

str' rird+ art sqy{sur r(I\r+} q srF{re EkrrirRrr sr( ifuqfir f{. ? sfi.
std-drc q\t6} Er{r(rur F{Ir'"sr r+ a" qffi ? f,+ y{'f,6} qrarqr qqrn Tt
aszr ftctt mn qr{-i( r

1lq Frdrc ftRfiEr



Sd]!i: E

inir T {rfu'
(Motion atrd Etrerry)

(rf,rrir : frnro'rd crft6 f{drf6r sr{ r {Ifu61 E.e{ BfrEl{f,+, sI(I qrr$Fr

vlr(qrr[dfi rtf66GdI q* r<n lrft qld H{{{q6} EFT ( frc $R cl-t frkn
+il6F edFr rt w5t, ftnwqkag {urfiid yfr{r .8, Wrt+ aflrfitdr qrrerrT{ {
ffi TiqrE( rrt k{rt [M ssrmr erFr funrur rr* r

ct€q
Erfr+ tff,+ +d{qr yfr{rfl ilrE-rei frfuq rq-rcr€ e+ o d GTqr ilq rrt+r d r

EFir{frR tm ftrt 95665 sr+ cft tr{ I dsrtr( \r*rficdf qrrdl q-dfu qr<rg{ (.st
ilc vqrff qrtrgt crff(r6] q r

'qe'trqqr€ 6rftn frkq Fqqfl T* qt\.6r fi I mflt{6 +fi{r sfifl€ Eftrq qr6}
oqcr ftci rft,qd q | il( kflr+ff ds ll'{r+ d prcT A q-+ tfu-q r w 1i rqer*
rrt <r rS hli fr E{ qq6i qffCnflqrc sfiq E-{ Ffig I ft rqdir+i ild{h-cr
T$r ilEf +e-+) rgm ft< r Hffr< t*frqaror BrrErerr EtEr sra ffir+r fl r

{qr6F qI r kttr+srm fl qT il srir aFrFrrrTr 1 qqlrl q-( yftr Tt srficr Er k(qr
qrfi sfu-q I ilteirr+r marwr 1i sqfl-€ qrq qr k( + B fi< qqa6.q I sf{ckd
Tq5d <i-+qr rvrt qFc{t{ rrH q+*qr qrfl { ElFr qk*il TqiSr il{srtn€ kr r+rqrqr
eT qftrq

efr Ert kr*r *H rf,dB qrc qfus r qrqfir€ q,.ffi qprs{r ilfuq, . * #
Eq r{fi ftr< qqcr ilc r +ilffi EaqEclftE Eq I qqi(+{s-d {& c\16} 6rJcr qlc
ET 6.q r Feqiq ac qgrfi qrq qqq r Ers] tt{6 *{iqT qrsfr Fdfufi r+rcqre sq+q
T{GSr q r irt E-+<m src rdrq( qri€<r bc} cr* fiffiS r rTr+6r,

srEaa, rtr&cr &6 qrr6] arfl {+ qftq rira} ko fuFr\r+i arJqr 6rdsr kTC6F
Eft rn*rcr gq qfi+ rrd Fr+,ckfi afu{ crdtn r ertf,fo+ en6 ( fuqzqr
<rri+rr$rtwrtqkq r

iluroT zrq6F Erfr fi-{fl+r qfrra +{166 E( I ft Tfi aqrg Bt drc drfl s6rs{ rq
suror r;rdr rge Hrdr d r qftrr&.Rt E+ qfr ra6) Er{$Tfl toos Eq n*{ r

irnEGI input + s{ur ken+d 614 rFtqid tsr rae 1oo% 6r{HqiTr t€rs{ r-*{ | fr
r cfr Hcqqq-+r iltcr Erfr Ts qr6r?qr qqi ridf r

kdn krgvr tRs



e{r{lr{q

9.1. ;IFI (Measuraent)

E+ rq*} c1Fr6 qfurrr + irre+} trv * r qi {q+} Hftril qftqm qr6r qrs{
qr{rqi e{fu i qr+ 6r{ fr r +q+} <rq frfrr< P+fur<rd k{ qerq I {ft qq

ilqt{ frfirfi Tg-d frfqa qftqrr Hk{d qqqre ilq qficq r ift ilrer+r qgrq}

q6EF( EIER r er* Fffi{qr 1tfl *fi scrf([r itt - 6rsTdr{ kcr(cr ilke,
raqr€kit rrmr, ircr wtffi krr flftrr ilkq rkki {q-6} &+ qrn qnr

qrsrar iltr ilc k{q r G r+rco} ilqA qdr{+ atre{6 6r+cr $i-fr firsTdr
gttfPr6 q{6rk6 +dffir ilfrr vtt cooTdr ars{6r mt rfr cftrilq qtin r(il
rr{q t

ccs, sI { MKs cqrfi - ?q6} vqtwrt tftfuaqr, fu'eqr€ qrrqr ( (IErfrr€

++;wr iltri eqrffi ccs riqr& qt{q r i{$t i qq6rq k{rcr, nrrsqr€

HqIIrcr r vrrqr€ tt-srr qr+ yUIlffi MKsyqrfr qfuq | ffi{6 6r+66Tr

ilqqr {(r(t[ft qrd,crfl qr€|i $ra;t req( rrt 11 ltno cI Fr{qr qqdr

a-{rFr+.6c"il ffi qltr6} \rdr{cr ffidB yqrfr strsi ftTric r+ rrq cwftor
qor{drt sr yun+ cFrq r sr q+trrr{trt qn* qftsp6-+r mrda ww<r5c

q6666 @undamental Units) *( t ffiq frftr+ qIIrfiI q6r{6€ { i ourcSc

\r6r{6FCr qlurkc n-rqeq GEr6G (Derived units) $( r mi *fi qrErc[r r (FreI

q6lE6F6r Eltcr rsi'@ S t

3IfSRt(d BiF'I{66 (Fundamental units)

1 fuir , s,rtr6] if{( nt{s fuf,( {i afir r4kd q-;il(qc indq Fflr{I{I

@ qrbfi r Eftfu{c Erf{ra qffi rqd rJ-q M tkw itrEmrqr

ffirFd t Frrt ctrq 1 dsrtqfo5r {q Frrt e fr+ qur<cr fiTciq qftq I

1ftdfic : str'ffidF ilqdrfi PdHFrcI @ qlld{q EFeTq E-S6i ilr+1

[W 1 ffiqrc qt{q I ffiar qq Fairqrc ft.s ft+ aao} frusfrr q<r+<

Eql

1 ttug : \r+ Cr4 Mr cq,Yoo 11rr€EJ f evg lrErc-dr{ t i-}re qt{q 
r

r d{ k{ , (4 ti arJd tvnffqr crndR d trr+ qrsi ffi q-{ffi 1 std

Pfi qt{q I

lRe krm ftETrr
I



sresnfrfir t0 ro< qq;rE(s

SRr6 qftqrur q6ri6] irq tirr{ fiElafd q6r{

kg rn'r''

kg ms'2

kgn.''

m2

m3

kg.''
kg s1-1.':

Cycles'r

a*r& {qrq r+ l
o. YoYg

Yi{1o.oo

o.oo1{ql

eq.qo

o. iliq
o.oll+l

l'orti
i{.ilY{
f .io\e3

o.'sqYq

o.01\9Y{

o.ooiloR

o. ioYq
o.lc'lc

i.\eE{i
o. oi{i

Yq

T.{

@erived units)

r$r
J

N

ard'zvtfu

Tdt

+t€q
k{q-d

3ITIKFT

E{d
qFI

Pdlrc kfi cftri+;g tsn/s

Ttifufi m'

E{krt m3

ffiurc sPd E{tra( kgln,

qIFEit Pa

qqld E{ Hz

Afi q{rtrwri qffrad-{ r+ nk+r rsr+r< (tor q( r

fur€ cfirrfr{ qi' l
qrF-g

c6e
q-6s

qeHr(
ifiznrc(

tfttu&
Enfuz

EifuR
qffirt
qlkfqrg
M
sI{{
fuE

fuz u t*<
rqrcr tqiffil
?,III

tmqH?ri r

t€(
{rfft-e

Trfcrff
qrit, +.fu.

Eq
fuz

E{furt
E{FFz

rtM !

E(ffir(
tf€T{ i

TITI

kd(
qlff, / qrer

ke(
qt(

ksn ftrw.r 1ql



rFt

i€(
Fdcrr(
qr€I

FT
krqrc
Hnr.(
krr
kfi
{IFfr

miiT

qFr€

g6E

qre

k{
fufrfrrd(

$B<r

cTF

fue

III{(
Hkf(
kz

o.oollot

?.Yqo
\ey{.\e

o.oYlqr9

1{.Yo

l.loYq
o.qnY

i. ?coc

o.oooqRlY

1.qoil

{lqo.o
qrrf,{ - {qil ffi 6rffi qrrn qt{q rEq.o} qrqrf,+} qtar<ql qfr { rrri
Tft rFd+ g-(qrs{ qt6-q r fl-q wrtfu{ <q+} qrutn Fr{rd{ P.,ftq qrro r

sqftr qfrq , 66 ftsFrc m+rr+r +<.+) w{tr{ irEn{, qtsE, sqE
.rtr trakq qt qfiTck( flartl +q-d s{r.ril{ fr Eqt fuF{rnrd .ri'rrs
cflffi srrf,<frr 6<-tr rrt< Frflkq r W* afu+r qrtrq qft qlqili-dl €r.Ee
qfi€ E{fu.( d r qqrg+r Flilf€ rJUr{ rt Frqfrrqpfr E{rn qrq-d-d-d \r6E-drt

6sq 96r{ lit{q r

F{qfud qr6R {gdl {g'6['6] qIffi{ :

qr€rfrriFR cRf6l qrq-fi=qEE xircr{ xEqE

Frqkd +d{r+R +qdr qrril{ =,#tr
c6t r = qd-qrs

h=ssE
fuxkd ril-dr+rr +q+1 wrrc< = +

q6t R=rMr qdqffi

s 1r idFrqfrd Brrfirct {ffifri 3tr[il{

qrqmr k+rqq+ rydr€ il"i qfe tffier ffrP+<o cr q$6] crftrn Ssrsi rstr
sqe keTrq-{ lid n.r{ qflffi qrrrfi qfr ss wfiil{ t Eq.d qrqa-t $q r

crftfi g-d-d$-d slftrqftrd oTr+rc+'r e-q-6] qril{ gifi T< r-qd rrqq Eqrg( il.;I
sfuq I

t
grtE

J

llo kdn'furilT



e.1.q CGS, FPS, MKS and SI lqlrfr

rqr*{krqr ffi qIT6r qalEG Er$fi$It rEcFttit r (ql'ffiT qIdT {ft sffi
qr;qi nra \t6tr€F'dr e{6rs Tftq I frqA +fr gttltfrrG trflrfrt q( |

. ccs cfiEt - {EII"G ttzFre(, for<rt rnc ( (m{rt ffiirm il+
qrqrtTr gsr{dF q(rd eqrffi cGSqqrfr qftrq I

' FPS sqrfr - sqE, ftre ( Fmfit qltlrQtr qFEr€ T!r{r' Te, qrs< r
tfr.B q\rd flc qqrftr€ *Pscqrfr qtrq I

. MKSwlrfr -ffiT{, furet F{rr6I fl[Rl[t q6rffi6 rffi: ftre<, ffific
r ttse qq6) ilc sqrftr{ urssunfr qf+q t

. SI mrfr - cqn, frrc, FdrrfiI mqflt irFF6':rt, iilt, r+m r kgqor
qrEr{tr CEIEEG vq,rt{T rrt Frciq qftq6} ilr6} rddtr4 rltr+drt SI

cqrfr ctf,q I ffir6 614 sffi rr* < 955q61 qtiil( T+ @ 11 rrro
qI dsR'r(6r ffi6EG rr.vcr +dr ri fi(fr-d w& nttr6} g6r€ iFrillrT

frtE(tdt cull* i SI (System de intemational; r"rrfr fr | qtq(R (tr{E,

ftrg, rqq, irFFEq, iilq, 'r?FtsT ( Fq{qsrt tqcr: kf,(, ffific, tA€,
+furq, E-fi, sFiqrlr'krtqargcrilcftrEq r

s.11 tuk ( ilGIqfud qq-{i qfErrq (Area of regular and irregular object)

Frftfr ffi Elror grs Ei.ffi at 5g{r rga} Y+.r qfofl\.+r dl r |ffi
qfr qr6rc6) sk, ffir+tdr, atfrr ffi crfr qnfi qr set rtrE\r+r qrro

ilfrlcri 6rft+ tf,ffi ffi *rtneqit anarrr qffi rn rr{df r Eq+}

(6qIcI{6} $m rt ftrffi +{s( kdrfi stoq t mt {<+ arffi rcrer€ sq
{q-e +{5q qtrq 1 srglt frffi qrrrr Gectande)ffi *{E( Fr6r€r ilfi+}

fiqmrrrc qqE t qtEE Tqq rrPtq r strrt Frr5{r6rc4j +{ril k6r€r nrra
qluT( T sqEA 1JglTs.fid qrur rrfirq I (rtFrEt rstq qr6rcdr ril66] trrs-d =;
srilii (rrrrFtrrt ETEEGd firs() gq r Frqfue qr+rwl 6+qF{ Tq+1 {-rfdr

*{E( k6r<r 1e g{wumrs (EITri r +srr k{q r cwd flun fuq{

fiilr+q-+} Fe6-dI &{m,q vi-d F{6rfr qF+q r tM *{5d A=4trRz

R-riffir61 qfqs} Eq I

ffit (ilr61 fr"sq I = Zffi(r + h) (r = 6r+n urr+l qd'qrs, I = rqE)

qfrrqkd qrorcdr rrroi d"sfi k{r6r ffit qhqT qr{rs{ v*u t rryt mcr€
Pfirum rt FrqFrc qr+rr+r qFIRIt;tI stFrqr fing{rd r vsrq Frqfua qrorc+r

krm frrsrur 1tl



grrrG"il wqr F{q.fi t sm'Tq.6} *{qq gt ende I rRnfl qffiil Eil?DrGn

rqrrr rilf,d *{tril k6r€r sfu ilt \r6E tr{Eirqr r{E\r+1 qF6tT(qr rrqr r+rt
6r+6] rftrdf\roE *{sr+,r q.rr66 T Tr raP6\r6r <-rracA +rmqqrc vqn
sfu{rR'6rr-sr +drre rp-a rpft k*,a HFrg r fr aftarqrc *{w ru'i Trt
qrqqr HH[flr qrgi vrqr+qr l-rq I

s.i.v Brr{td t ftug (Volume and Mass)

E+ qP{ Tqfr 3iffi ffi ilff6} ETrqiril qirq r rqfr srpk1q rrurrr rrqi d
Tq-dr€ ft qrqkod 5.r*r iftEtr{q I vrTriltrftq *s anrcqr qrqifi T,qrA
qr+il+1 wurcd *{q-d x erso} srilii I q+n vqrrtrtq 6tfi Bnftrdr *{sq: EfEilE[ x qtsr{ x FnS qq r u+rt + iltr{r6R *{ Tg.q} srFkFT = rrzhgq t

\rgcr fiiil Trg-+i BTr+il{ = +
(R = qfqr) Tqqr r+<trfrc rffi qrrrerE ilff Tqd Frrs srPrq I Tq+)
fr.cmr€ Tqrcdr E.dg+ Flr+f,r qtr qrqr qfr \'e E€ r rTrqrqilqr re+1 qFrtr{

G tET ftrs qfr At gi q(r+t+ @' r+cq qfr H* k( fe | *q+f yfr qr
girrq qr{ril{qr Gqn fu'scffi s$+1 wra qfuq r qfr Fqrs (m), eil-{il{ (v) r rra
(d) qq (d = T) gq r wrrw{ kg *-' q6,{rn qrke r v,ffir fu's frtil it qre
qqilr Eq.+} qrkrrT 6q Eq qi 6T rFter q\r6r rq.+l qrrril{ r& 6q r s* vqm
qEkrf, ftt<r qte rfi vq+,r rq+1 furs qfr r& gq i11 qrs i5lT sr\r6r qrg.d
frrsqfrartgqr

e.l dnt (f,'orce)

E+ rydri arfii qr EEfui ffi i qq tre r Et gi*er rqr6c+q ir{r{
tsffi{ f<r ar qFRrrrT aFdEr s+6 fiqqr rq+} rtm Hnr Er qrq r rqrs+q
ti qt{ r6rcd mn rf<r rqaGTr qq qH rsm dtt , qrca fun w+srqr rffi
TE-dr€ qtrqT EII\FT qqil qrtrqr rH rq.dr€ frn r+enqr Eilirr Er rrftro) funqHr rd e.r+{r rfti etrqr qe rl r qqi Tq+i Rsfr qft{dT rr{,in€ {k6r
efui gq r +ci aa.Hr lrTrcrf,F vtH q r i

G+}Tq.dri qq vrnsqr vtr.Tq vtqqr Ensfl vq I

Tnil lrqi tP+q r

lil k{H ftre{ur



fuT q'{Rr6f qt (objccr rr rcsr)

{+ cf{ {qi 3rq* qft'qffro} r<-6} qt-*cl s6 qffia qiE} +{ qi ilrf,rt k(
q.rsr6l q< qit-q r qq Ffi furt r+rqrqr Gcl q rfi yrq rrEi.flfrrt {q rq},r
il[qfl+ {q kr rrsnqr rto] q qr+ Fffirkf sir( qr\rT (rFrq I il( {t[qr E+qh rq wrtr ftq( ffismr rimi frrc I Er€ si6.tqcr ilf6r *m.(6 rtta
qflfiqr Ga;r+ erro) qftqrcrir+ Tfi lrar cg( Tq k{ q?refifi rr{ SH il r

ffi kr qrmnqr dml fu-drqfl $Frd{qrd vrtt q r \at ffi
rtfufrr rH {ir (upthrust force) rfr sri* q r A 5ie} r{frrd qft{rn Tqi
FtrffiI qfl?T rlq g{ S'+ { Frdrq k( rrsrm @ r qft ffi Fcrrfrdl qn
Ffir+fi qiEI rJt-dr+ftr rf,d 6r<lr+ q) qrdqr qr€ r $qr cq r

illit-3li[FmE[ (! (Objecr ar motion)

flE) qffilal rqd $-{rfl rq& sn qffi{ rio} S qi sror* qre rre{rd
{q cPrq I rqcrfu qriffi ffiF€df rakd ffitrrfl€ ei urg cci wrq qci
q[ srq or+sm qrJ'S | {qrclft qrt6r frFF m1fuc r*vru rqqr6} ffisltrq
T( qrcqr qrdq r {qrc{r qrH rq (lrfiFtqD ili fdqFrcr flft+<vr rrffc\r6} q r

. gEr#.FI {qqT ffid gi ro (conact force)

. ZIiaIal qqfqf ffiC gi re lForces resulting from action at a distance)

itrl (Contact forces) :- fffr mf grF{fft ariilffiqffi lt6r {q6C
q1fu+ eyqr ilqficr qlagd) sr frfuq+) glrtq r {ffi} i,iirrgFrr frictionar forces,
tensiohal forces" normal forces, spring forceq air resisrance forces ( applied forces
ee c+flr

EfrT sq (Frictionat forces) :- $ rram {q qRr qr 
=ltrqr 

sr9i +a qqi *
qffi) ffid ?nt.el giq< qi <e Frictionar forces fr (The ftictionar force is the
force entered by a surface as an object moves across it or makes an effort to move
acrossit.)tFrictionat forcei rqd 

=m k€ a;T4.r€S r qft qrEA ffi M
vaEqr rqEq6] s Ti {tr+i 

'kr6{rr 
Ff{ltr6} srildr E€} frmflFfr stq qlt (IflEr

6q I s{Er E{*cr redqd {m6 3rFRFrr rrrPg<t verd sfrqc rarfr s}fri o,fr
"dftq6J) al anurqrc g-f,r;il 6.q I ,

llEkdm frETrr



rtrfiq rc (Tensionet force):- g€ il qi an, *ftert n;EIEg6} EFrFIrqr Erfi

Tqqr sf,rq rd{r{ il{ffiq rq qftFa r t qe ero$ fttftril qq ( (rcd E+Asqr

<?lor rq-6@rt d(rr( qrdrql ilfrrGffil @ | (The tensional force is the force which

is transmitted through string, rope or wire when it is pulled tightly by forces acting

from each end )

r{''( {q (Normat force) :- E+ +qttfu €{iql (6SI {6T rqcr gffq c\rd
BIIEIR EllI t Normal force 6] t (The normal force is the support force entered upon an

object which is in contact with another stable object.)

fuqI ffi (Spring force) r- d a--ert\t6l sI ErqEqal ffi {sl {qcT q{nsi
qE'c[f{ spring force slti-q I (The spring force is the force entered by a compressed or

stretched spring upon any object which is attaohed to it.) {q rqn fuqqqr€ il+tgi
sr qEqrgi rfu, ilssr( wa {f, qtn|Rid 6q q(re q$dri r{kd m k(
sFremrrt6r{(t{rtg t

6<r+t w+tu ittr (Air resistance forci) r fr qgEr mc F6ftrt-6l u{u1 qq fr 5
{q ar+r+\ qIaFmI qqfi €{r rqcT ffid d rr*q r qq dffi q* i
qcn rtd sq-+} qrffir€ B{-{tE 5-qE(H 6q rilrtr q-+srqr {ffi} cfocm qt
wn Ei Eqrn Air resistance force qr€ .ronr qfiqtdl cr$fi r

tltl (Appliert force) r E+ rg sI qft6'+ Er61 (<clft rfir ri Tdt-ff€

Appliedforce qft-q r trcl{Ifu.F} ffi 6541 6ffi Et[ Appliedforce 6] I

er6r6i Eqcr ffid q< (Action-rt-o-Distanceforce) :- tll[ vFl=I Td'P{,crcl
q6rr{ Tq.6F q1fta sccr a6rqncr ffi fl cdIECd ar+enqr qft d
rqcr€ (tr< sr tr+Eil Etr-{ Ei GltrcTt€ Action-at-a-distance 1r.. qf6J t

rJ(-dr6trr qe, Hgfiq qq,Errfrr ro qftr<ri-e c+q-(r

T€am{q ircT (cmvitrtional force) - E+ cfr S€ {qFGd {qqr ffTrsdl 6r{Tre

qd ffi qr6{ur ri, crflillt Gravitational forcp qtrq r mfr tt cC drct{ (4 t
Tffi {q{r $F{rdqq rq fuqqn s I E+ Tqqr€ Y*crc cIfu sr<I

$Erdqurdf Hrd+ rm Yffi Ftr€|Tr q€S I

ffiu am @lectric forcc) r qEI+} +<qr <i6r tr&{6F 1 ntmm efrc+r

@ frfi Hgfrc qr+'fuI Tf, 6] Fe I zntqte F{Fi sq-dr€

Electicity force rt+q t

1w+tu r< (Magnetic force) r 5f+ta lwoaF gc{.i6 Stcr rmr qfr?ffi
qr+ftr qT Hq rr+ s* qe egq rqrdBt Eq weor{ Magnetic forceqt{q t

1iY krn ftreTuT



T(61 ilq r \EFT{ ,- rcqr{ st unit rII Nefion qr ilkq r fr qga ilffi;( (r6E

d r \'+ ffi Frg-s{d q6 kr< cPti+-s-6} ((i qr{cr vt{r sffq rrd

qr.fFriF, Erdrdr€ N qt{iq I

ftug 1 6o :- rrTErr(ukf.r etfficr fttc r fu wt q{'fl ftTq6} ffi r

arftn a<r-vw qrd fro-s ffi r * o o6 H r?q fi.reT r+fi6] q4 furg+)

Fc{il ffi qt(rd qc nlcfr dffi qr6 f6firq6} qq t * r furg rqri Tqqr
Br-d{t{fi-d q-<tfi qrdr fr Ti Efu-q r Fto-sd Csa {q q-{fticr fr 1 fr qrsq-d-6}

rfr.r qil+d qrET{ erqg"rqr rffi g Frfr gr{srqr rrF€{ d"qq r fu qs-cr

mrgqr {r&< ftr{qd Frrs+l sccr t H qcr q( ilcf{ fu rJr€{d-+} Fcqr

ilci cfq r1i fir-wrfu qrH r1taq-q i rq-s eqdr fre fr r furs { M q{

5fi ir€rfl qT +-rs tfr r

l) fr's ti cfr {Sqr {mffifid r(lfd q|-{r dt q-{ t{ Tqqrfu erid r$E-q-d

frqfrr
R) q<rfr &ss wrig+ s"qrq rrq fi Erdq-ivR rJt,er+{r sr+ trr swl +(

ct{ cffcs-d-{ S ure r

mq-+] qfiE frqr{sT( rt+} qrfq 
r

SI FPS CGS

fu"g P+-mfic qNI"iT TT+T

+{ T-{ Innr€ stfi

\e.l t|f f rFt (Speed and velocity)

ti rq 6td frfr u<rrwm rflH g f,fi {drgi scalar quantity ad Aq qft''q I

qq sFrerFrr Ciil Ei Tq+ P{ftTd vqrqr ftkqf, (t cr<qid E-q r vfr\.6tq

sr+qr rqn qr< nidr (t + i,r fr r vftq+E IFFFII q(r+< (t cr{d qi scn
*q r sfr\r+E n{Frrrr rhrr (t crcd qi ils{d qscm +{r qt+q r sq qq

t<t urait qttrfl +{r ftq v$-oorqrc h6rt{q r

drrdt{r= ffi
aq+) r+vr cffi <cdrt qfu qtrq r ,ir qva vector quantity * r $ q5
wtd gt!r'i-+l iqrqre qflfu q-qi r tft q-qPs c#( sfi srrm Srq qt vtra;I

,rtd 'o' E{ grq r F+arri cn qH qrd gtqrfi-d qserqri Efu cfr cfirq-dq

kflq ftr?{q 9i{



rREl etr r .rkqr€ irilrn sr6t gc6l eTFFnc qtrtii vrrrFTr qg.cr F{ft|T( k{nfft
fuFnfuil Hqd I Tq.6) rTftrflt {ffe<r srfr qR qH (ffi ffid rcray{ r

3r.ttil T$+f kq{rrr{ (Displacement) qq@ crr rrtd q q=r qP6'q r rrftrqr€ kqn
Flfttqd qg+t +{r qP{ T+ rrrtq r (velocity is speed with a direction) Tq qldr
qirerFTr rt<r Frfi6} *rd rft fuq vftawrqrc fficq r

*re .rPr = kFnF w6l (t
It|nT

nqrEor'- qffiil. ftEr6 4 fu. E4 2 fu. qtm, + fu. qft|qq ( 2 h. gtr(dd qrfl
W 24 +a€ iltq rn ss6l qtrd trr t qtce rrPd 6Fd *qr i

4m

2m 2m

4m

T6f qtrd +rr =ff mls

=! m/s
2+

= 0.5 m/s

il( ftrqro qq{T Ensr !F rtlsfu vi6} W keflTd = 0 m

RRI?FI(oT rTfr = 0 m/s qq I

s.t.1 ftqfuil rrfr luniform Vetocity)

aur qqftrqft (ts6r Hfu ll=ncFr rs66E1 qrfr Erfii r$r{ .rt* E<r c( r t{d
qnr rd gun rrfu 6q gq I rrrnr H.rqq6 + qd qr;q ( -* +U. gqrffiq t E& iilrg I vqrt strilf,F vft gwr rrft aq Eq I Hfoqe v+r
qrrrtqFq Frfiaoer rrfu vqm (s( r wq fi fl$r6s tfi dkq +ft ffi
rft aq rr+'qt r s*& TqrF qr6} Frftrqf, q?rerqr sffiq vqm rrft gq r rdr
{firrdr€ ffid rk 6unirorm velocity) qPrg r ERIER rrrrrT sr<Rrtrril r<r.r< rt
vn r{ rqm rrPc arqq {rq il r

qrfi,

Eq+1 rrfu = v
qq+ qrflt+i 5t = d

rqn qrcr+ qrrqr6) Q-rP[ = 1

w lpl ,,v,.
I tl

1tq kilH ftEroT ,l



Sec.

d6 I Sec.

lOm. C l5m D

EB Mrr qtcqr,acceleration ERtrR 0 Eq I

s i.l iltfrrfi Tfr (Relative velociry)

t+
A

B

$d cIfuil scr6(ur }t I

AErG I +&EqT Eft l0mrrR qtai q r

B Erd I td€qr flqfr( 15 m rrR qidr q r

B ErG AA srqlrdrqr t t&,<qr. 5 ker qR rrH s r sili g +t qfa ts m/s qg
ilrqt{ A Erc6l gfi{rqT q(A qtc 5 m/s qn qfr qlccai * r

\e.i.l r+{ (Acceleration)

qrtlql It& sqn Etd cfr \r6E rrr.rqr Er11tR $ vn rrffi G fu rE1q' gq;rg
v.r{nn s-cF 1fr crcrd rrfucr cfr qH-{ qrsi rr$ r rril qqsrci snqri 1s,rsnrqfuftrdrn sffi qr<ur {flfu Ht rqft qffi <-dr€ c+.r cfuq rr(i-qfucr
qg fiRTlfi r*rr t rq+ qRrfl qS Uqrrrrfi c+{r Eq r

er.m$+ qtt@ +q+1 vmn rmnrtrttr t,'r+ $ cR rr{q r qd rrft cfr
cft{da Cq r cst rrtd cffi rcqra yirr+} n* o,\.+} t1 I k( Bmsrs}
sq{rc rrffid q+eryrm +qiil rtrer+ yi{ (fiq r ?rPflfr{ q-+tqnre krq-+qrcr +qkr uqreriF rtrr 5q r vilrcnt a rftqr€ v { vrlqulrt t qr<r, si{r+1
qeeflsrsr-{{R

qR $ rfr u qg r qkq qfu u W rfr qFGrdT = v_u gq I q-s \r6E vwqr
citr{-{ q\rdl rfr

I Sec. I
d6

Sec. ,_
@o

I
d6

tqrh+) k+qr Aifu Csq+i ar+sr ffir rrftr+) il rt

F<-6-a p*,
1l\e



cfr E+ ftfu{d srterc 5t rr$rc ffiil ffid( qrtdr qq ffiEs-dr ft q-ffi
mirrilcr 25 m/s (i firfr r Foa * {t.6I I nffi fr stfr{d 1ft zs m srlatn

d frfr r <f< 3* arrae qst RflIrfl 10 m/s a\ rk{r t tfr'-ssq FBm} qc

kffi qflrftr.r qPc to m/s cq ilct{ \r+r6iffit flSfrm rtd '0'6i Rm} t

P6-{ fr 4 d 6rc+} f{cr {+ 1t vn r\rdr En r

\e.v qrrot rffi Gwr6s

Tq6F ftr< qr srdr $ ffisrqr q ufr q+srcr rffi r.1Pr6r E-q(l{g-fcdr
qTinmrcrm skd ffif,6 rrt qrfqro grtfr <mw+* FfiT66dr cPdcrfi rtdr

a1 rfr Frrrrwr{ qH{r sdc rrftqdt q t

qffi e{qq -

Et qt{ T< lffiq r+q{rqr q ci {ffi{ r+qmr i 1ft61 rmrm q vi k(
qftqrqr i ftrf,{ dqs, wRrE{ enrrfl qq eq rqtrr Et{ r

Tfi+i cffi Fflrrdr€ t-<i, ftr<rr++qrqr fft rE5lq sll6't qn q'TIK srq

srqg{rcr ilIq6} t ffi fr r m 1ffit Eq-dr{ slPdt qq vfrrr qqr6} q?k{r

ti-d F+,{ tftq 5i-+i il t t so rcql qrffi qfu qq q-{r*+ q<t qPflfr(

q+srql G:+] T{rS cft Rrt q-+eqrm sffi fr I q;rq*r ftrcr qr{tr}-+l

lr{r$qTt qrfiI rrk(fi q5 qtlo} fl?rwrrifi ci frnn il ffit q{'ur c(n r<i

rg$ Pqa er+s{rcr qr\ra;I E} t

ffiFrqc-
qt vft rqtcr es< qi qt{r sfiqT q-df{r vcr{crft r ss +q.+l iro-cd{r

garrlvrfr 6e t

qk at T{ cfr{r lId E<t (t cr(q+ (( qfiG-ffi (( cf{ {d wq r froc d&

qqqr Frff6) vilr cf{ at {t urq t

d s<qr q-.nffi eq F, q-q+i ftG m t c+{t a 6 trt efta-qr, ftu-g q6-{Hr I?.dI

q+qrcr ct{r q-qdT ffi-Fcrfr Cq I

viq (a) cc {fr (F) ------(i)

qqql ilTE\rd q( ful Gdr ar+qrqT soidr c+{r Frrsdlr qtarrffi 6a t

-q
etrf(a) cc -d- .......'.'... ( ii )

kf,H krcTur



fficror i( ii kflrrril rtrr(a) < r

F cc ma= F = kma .............. 1iii), lterr< tftr il)

I kg fus q\rdt {q-dri I m/s2 9t{ gcr.i{ rrt qlri ffi-dr{ I N rlfirq I

I = lxlxk .'.k= I

k El {r{ {rftrF-er dii) rc(r,

F= I ma

F= ma

ffiFFrq'-
q-+{ hqrqr qH+ ce{ 6RriR irt ffid cP(h.cr Eq I frfi} rfr{r t<t qPre ce{

EkcI dqtcl {g.66-6i +qqr s<F{qr gytU r vkit Tqn erfi Eqqr rq rqtq
TEi ffi Tq+ Efd sffi s-{ sttft | srer srdiurflr+ qcrs sqke rf<r r++
Prqrqr d<rE( il( Hyt-d ce#rqr rfiH Eq r iffifi ffi6r s.{w}ar 6{'r
ilqffiI dlkr C+ 6{,Ir ERII51 qrdrql sqgq-t I

\e.\ rf n(I { T€AfdF&tfd ( Gravity and gravitation )

v+rfr{r Fs<t 6rfi ffi qrad {6S( rred r yffi Fil6-qrd qrfu wtr+\r+} sK
+ft y4fi + qH Eq r (sil €fi r.ffi sc qri.G qr+rqrk( GEFd-aa

Iffi rd-dFr{ t s<s r {krr <flnrrr Ec-{r6c-6} qrst 6nur fi I*+1 Tr'-€ {fr I

1rftn qrd T<rror {q;6s-dd qrd i}<ed <r+{'u1 q1 {d{r{ + r$eeq'qt{q r

{ff 6r$r+ fucr t+t ro*re Trftil ffiR qwff-d r{G-+r {( I $€{n r
sdf FTcr ftci rrt drqft fi Stcr frfr Frq-dr6e 41 r ato Fru-<i

ir+1 Frrwr{ ftfu{d ffin qrTfu( qr+ffi-d qF{H Se r ftrsaeffi qrrfr
qr+tur {fi{r{ $Rrdtrr s-fr qt{q r Azqanr cftqtf{d.rt,ar+ftreq-afi lM
h{f,i q<6, rt6T E+ cP{ 5&fet {q-66-{q qrri qrrff sIFrtrmq fi
gt sq-6F-+i Frrs+] rrurqtneClr wqcrfr {'Rrfl-66-dl +<-fi-{+1 (Hr flHTr

E{dfiqT$rfr gq' r rffia'sqm'qvqr€ kE{Tcr qo rftq r

^ ^ MrnF = b'--
Rz

F = d Tq-trq sil;{ qt qq (qeqff)

h'frm ftETrr 1i1



M { m (*rr}a {qEF6i ftre G.vr.qo

R- f${q-6} 1fr rfuamt

c qq< rftr A qro} rrrr 6.67 x lo'ttNm'?fl<gz Eq I

{6s qrt c ft rqrcffi crqc rqrcd fras ilr ffi6Fffi (t q|fir
cft wri{d {fu |

lIG 3r{( G si g6E,

q-ar+} Twr6M [M h{qqfi(, ln (M ftrs6€ R WrE z16r r&rr
fi Fltg6c4rq strq Ei cd r = c#

e __ F xLr^

F qr{ qficr R in€ k{<tr r Frr-sqr{ Kg w k< e = N *h.
...c=Nm2kg'E€ |

Twr6{q rdril rrd + sr{r{,rsffit€ Ycffi qftT( rlk€{ T(il ffi q r qrff

Iffi Ef,acr m,t, tt +rrqr6 I# Tf,acr (Fr nq t Uqr+ffi qr<
?ErflT ErT I

qft fffi ftre Ira, rq6 frrs m, I4 r qtrft{+} <t n qC, r.Iffir6{q {d

r =T (c TF qr< i ) ... ... ... ... (i)
ql e-{fr rr<t eq 14ifi Cscr Hft1qf, silrfi qI+ftil Eq t

+ft, F=mxa
CMmnut = -F-

_ Ittna=GxnT,u

t rilr gw r{il rEt gt ria il r

a=Gx#
q6I 6 = 6.67 x lo-rrNmz /kgz (Gio\itahonal constant)

M= 6 x 102{ kg (mass of the earth)

R = 6.4x706 m ( radius ofearth)

1Yo : kilq ftrqsr



6.57x10-1rx5x1o2{e=ffi=9.8m/sz
wcr6tr(dqr rqqri lr{t gf ril rft 6o I

G - gra.vimion in*ant = 6.67 x l0-aLNm2kg-?

M - mass of moon = 7.4 x 1O22 kg

R- radins of moon =774Ox7O3m

s=c* (rql=#=r.63m/sz
e.t ttgtr€ < nftn5ttr ftr (Centripetel & Centrifrrgal Forcc)

gclfi sacr wra rqr$<r qr rrffit kfir EH tflrn Er* !|rftt rrr$ sr
wrw t@ ffid frflrPd( tBr +q tcd +{rqr ffi t-q.r<qr nw+}
etfrr &fm 6oal dhdt r gtrst qrc}qr qrefi €fl {st ffi d ffid
r+rca sfthqrr6 +FSt{d *t < tPffirrq T{ftr (qftfld W( I tftiqrrdr rd
rsrkrk{ ryirtual) * | fr Erffi{qr rq T{rfir( src}cr E<r str{ q\r+} {{frfqr
(nertia)rr:{ d , t* Cscr rg-dr€ *t+ ali< 1tr+n qrc}qr qrdrqr arS<r q+rffi
vfi {q T{r6R qqqr<r tllfu( sHkt cr{ ffi Tdrdlr€ Centrifirgal force qt+q r

rgri 1[tmr< wrs) tEft( qdl,r qffif Eq I rm rcrr€ Centripetal force
qF'rq r rfr g+ rara T( qtrd{ qi q<rqrsq tt T{rdr< wFtr qrtfrfi sr6{Fq r

kd{r tqrcd+ grar aq Tiniilr cqfl qrqqr

ilr$<r Sir+rrfi ftr6s qrid ikq I

C€ilripetal T{il {q5drt ffir trq sjfrrGd
q rli Centrifirgal force n TErdr€ Irtr qrFlra

aB< sBqcrfi AfrrQla} q r tr ffiqr€ F =+
* qr<re ilq frra <l+q r rd rcH Tf,r+rt
q'rd qfqrtr, m <qd frre r v cH qq-d
qtcftr

2 kc 6) qscl qfdri I fue qrcl Ett& clr( 20nls * rrPflr

EcE\rA q ci il6t qrid Centriperal forcerfu gq I
{q-d} frrE m=2kg{rr+n qq-+} q*qre r= I fu.

Tflr[r( qqaT

Centrifugal

kdm ftrqrr 1Yl



ry+l qtd v =20 m/s

ttrtarrn*.=Y
= 

2'2ox2o
\

= 3ggYffii cn sg.dri +<ffi qr+ftr qffi q r

u. u. i[tg @ressure)

6iltr r .r<1 +e (Light and Heavy Objects) : ?Ertrr c w rqi Si-q-{r HqFfiFF

rtnt( rt AffiT fuq r aHqr \r6-firn dn - 1 H iFqrq { 1 H qerrqi

Eq ,r+ €q ? g{6I ilfri w{q, FtC - t Fdr rEcmq r r{{ ffi Fryrrfit qird

c-fr s-fi frg r F+-t ri rrrqr $ftq qqrq trefr r q-dqr Sard TEwr g+

srwft66-d frre scr{ q6 kfr qq-+rfr g+ d<rq( 6(q-A F6cPd{r gt r i nvffi
B=r-qT qffi ftq.{ fr q ?

crMt srttn qlftvrcqr{ rg+r < rrd Tq-dr frqcr *'fi ersscr Gd q-51 q;q,
aqori m5a { rE"f qff qqtg-{ $ilrc-6 ffi+{ TFq r qqtc flqftrd FTcr
rrsmr rrt rg+r r .rd rfi 6qqre-r (fu-q I qErE srrrkFrqr {q^ {t$d fr.s {fr
E-q sfi Tq r.61 qrFrq r qmn€ q-+t< qfr qfirq I E{€ = # , g.{ q-6}
q{€ {A q, Fr$flr€ tr€t r gr rq+l qra ac q RT{r€ E@r qt{q I

il{nnkrrr rre q<rffi q{ay<r E+ *( rqd qr€ 6T q qi gm {q d-re

q-fl+fl sdq rqfr qt-sd Tcl4 q-A.r{e r 6[6T qg-+} qT6F illd Efug< rt+r

da-t r Erffi *,fi q'q rfrrr rrt ra-aqr qfic+dq arsr efu-q r rr€f qE-+T

w5rg +fuq( ri6T Eql | (rlner dfr r+{r fi nrffi E"q (futo qr cfiT+q
qrgn st*{ r

s.s.l Ed < s{i fuqI (Sinking & floating)

d qge{sfrq s(dr{ irw q-dqr rfufri A qi ilEf ilcddr sEd-qrq qlfufil(

errc-s r Sft Tfrn qq-{rt u6 e-on d-qtr( ilFrGd gq uqia rS+ d-d

flrqw] q-dn a-ctfi Tr< dqg r a-ce tr<rfcT gfi qE srq-+r ffi ezd-qm =
qq'dr +d qy{-e r qft s*qTqy<T sq-dr dr'd {A rr* rfi a-q e-rt r*t <

Eq r qiftro Fqm e;rt qffi Eq-dl a-Ti #d str'{q m-cqr nqr Asrto
d-{dd ffir (sE{qrc) T{rqr E-{Td r stn +q-d fus = frnqrk( irwd frE-s

gv'd t

k{H ftHq1Y?



qfE {q-61 qr{r{
Fmnkr mr+I qr+m = vL

rq+) q65

a-cq-6] q{€
Tq+1 fto-s

v5'R5 = vt''Qt

Qr vl,
or %t-=r

_o
- \6

= gr,

= ircrdt ftrc ft€fifudl

(clfr)

qfr E<.d qra r a-c+dt q{il61 3r{crd' r qg qft r < 1, si6' aq g1-q I I $1

Br{crfr fr{srl+ sfi {q.d 3rr{il{ qrffi Ff,dtl{ rk srq r(qtn qi
cft 6rcr {q s:Frfir qIFr ilc{6} rt-<r aq Er€+1 arq E1tr+s I Tq-+1 (qti mr
il<-dki rt( cft s{i'qmn qH sm qq r rre-6} E{€ ffifi ET fr t qqi-c r=
1fl*r
sqd Frrrn rcr rqr{qr sfi F* Tq{r sq-d #{ T{rc-td s{i'{fl qrt+} Eq r

qq.t TiFTqT gr{ ffi s-qn ilGT s(I{qT qld dr{ Tiffir lJqr\16l E.q{ | hq ftl
tmi qr ilftrt ilri snT r1q flr+( Qlo} 6q r

s.s.R fr(, rre t rqirt 1ur5s (Properties of solid, liquid and gas)

6ts cErffi Bnd frftE-d qr6r< gq I ki6T sT6s Sorrscr atsq( ri+r Eq{ r

BTTdF-ffq qrG Interamolecular force At qC-+} t<r rv+r EurdF Efu\( €a
Eq1 < qq"A qrd Fc Er<or rd qffi A r a-rq rsrta;T uugg akq( a5a sfi-51

fmr r e*+ ffi q<rffi qrd frk{d Bil?FrcEFR €tt r m ilcc+r quJr6

q+.{+fuT frPsK G-6r 6;f{ r irrf, Tflfu qd qrorrdr qtdrqr nd 
"6qr+n-d q<q r rqtrdT qqF'6:qq gi htramolecular force qffifr +qsin gq t

s+n ct-d ftftr-rr sn6R v-or fir ( qT66 ilfuc( cP{ €{ vdFq rsit ctrd
ftkqe qrqm cft &r l g.{ qf$ { q-i qtskr <rd 6 + svA qrl-in il r

ffi qk'fi qrdrqT qi{t sfu€t I n-t aTs r rcq rflddl and s{Fril{ Eq r

s.\e.1 fr(,ir{Fi 1 rqir+l 3Irffiftl ?flg (Measurement of volume of solid, liquid, gas)

sqi ffi ffi Fqs6] qr+crq qft-q r rqivd Hfu+r Brr+il{ il(i qq-drn

qvqr{ qsI{r q'{ E-&{ q r iR E+ qierqr {rtr sm' qtsr+} qr{ir{ 6ft q rq
st6?q r ilrq qqr{id B{rffi{ qrg{6r iflftr rr* qi-sTd6 f{qiuT rrkrdr q{ I looo

icflrd fuHur 1Yl



E*.fu. :1 fue Ei rqdil dr{srcd afircc {fi<i srq}lnre ilrcd
qEil{ Frf,kq 1 sq5q6ftq n( qrrrd qrrrr kaa cuilf +fif r sqr{6l
ill kfiA I rfi' dv{qd arnrin = GrErg x ireE x ssrE r qGTqfud qr6ra
rqdlrrct k+ra vt, {g-<r{ crftfl Esr(q I crftcr EsrSfl wr qqe ffid
qH qrffi qril{ istr {g-d arrcri r

r'.s.y q(irdl T{fri qIT{ (Measure of fonce of rrgutrr objects)

Enltt{€ +fiqr 6t6 zrFr6€ nsFrT lrd ddrd vq}r rr{T€s r qser {il qrt qtfi
ErqI {rffi q{rr{t ci {€ qrd6d Tq r{<w( - {Ffr crt tra r*t r fuq
e srd qrt ffi s+ t{ r qrt srrr qr qtfl yqm il qd trtil il( wt{r{
Eag( qmqr qgq 6frq r cs.i cft t rre qrd q1 +cn e+ cqdt Md qfr+t{
lrf rqrd r ufr <r ilA yqrct {q-d kld qH-r tr{'st6q r

qq{r qqE\r6} rqo} rrurt rr{ cfd-dr ara-d <rcrwfr a'di hfi (m-{trq

6*q I d aqrr erH rilr qq aqrr rftr cl56} rfif{r scr{qrff ( R'(6}
furgfir qaqr{crfr E-q r

qe F=ma{? Efr.r rt qIT{ rr{ qt6-q t

sqqrg Newton q+rg mke r +qert qFFII EIIIFT

ilrEi qrlrft rqt+rer€ q-d ct'rq t

qlq qffi ?nkFr{r d6T i fr | yfdq+rE tr{s,qcr qp1 <em{ slq qfuq r iq*A
qtr{r crfrrfii Tq ffd qqd T{r ilrq( 6qfr qrckr E€Src-<r Td ilis} f6{
c@t ifdr erttc( f€.E<r ftil cq6} u-gr< Ttq r F+c aqr I

'o.\e.t Er{A @ensity)

6rrfr?tffi tr+rqr vftr q{cai f{k{ {gaer€.r€t r tg+r vft 4qqr$d t qd
iFrarriir sqrq rr€t q, 6qr(T<I aqsr rr€t q wrfr r ffi qn-tr+) sttcr
qrrvn rdi6} W cft Tq.d frrs { q[Tfl{6} 3[IER kC( 16] 1* 51ar rfi
qqqri6{ I qq-€ trqri vfu wt q6E wrcqqr rH fi$il nrrffr€ qta qtrq r

q-c-€ TA tq'?il {q .r€ t +c q\tdl {q q-dr qq t qfr sq+} fure =m

grd s{t{rfi =v

( lr{€ =dW
, m _-4=-q.qt

ffifrd q+E ffi{rc aftu-{ flrrt tgmrE( t

2.5 mr qrqfrq q(rdr qrrer rffi ftu-s 7.skgs, q1 95 4q6l qa-a afr fui I

qI ftq-t imgrqr arg{

1YY kdn ftErur



!c[ TSA fuq m = 7.5kg

elEffit ? = 2.5m3

q{fr d =?
.rn0l=-

o

-azs

= 3 kgm-3

\e.q wqlitq IIa (Simplc machine) :-

icr+ +fiqr qEci pqftE qlfu+ +ntewr* sffif.r qr Ba rtfi Tqq rr*
wftr r+ TqaFilr€ qrror qq qfrrq r arrft& rrttr srurtor r.€€ilrt sftr
qG6r dt r qr+) ttftrd iilrn rq;T Tqrs} y+{r, rrrceE cr.fi sPdftfir fu-fi
r rcqr€ ffid ffid( or{ rrrat ffi frT, qrtrtqr FT EET Eftr qfti
ffi qrf{ gtErtq qqifi lltilrtttrF g1 r frfu< F*r+r ilqrur ra6@} qftsq {
rffiErtfi eq sot{ ffi+S r

\e.c.l fufi €utteys)

$ qirr+n crqr il q-ffi qE) *-qqr r{E\r6} qmqre e. Eflt( q-$si flir
+qrqq6) t ilr6i ftr{r r{E\'6} Erd{r +t+ At( d lr€l qfdrt qr5qr€
slft(rd ffi(r{ ff+ {i@ qi uwr{ H cFfiS r rrr<fu< frrqift6r sff(ur
ilFfir f{s'ft +$ r<i ( Ei tr€m eq +qfoffi cftr rrt erqr€ s-{rffi
t+{r df rrnffict ffi srt{rcrcr{rrqre crfi fr6-H Erfr (afrtt+1 6y,

rilErefir.nffiS€ ffira Egt
. aFttr H Gixed pu[ey) T

T{ kft (Movable pultey)

ffidfufi @ired putley):- f{rclrc cFft k+ ssqr
{kqm} fuff qrq ffi * r qqqr€ qfoq5 g11161(

ilnf,<t crffi Erk{ ffi( F<mFm il qftffidI qrfttm
dal 6q | {wr qq6gr} q}e r $6tt d<r+t Eq (
S+i TtlT( qft vn lfit
ilt*Tdfficrqfrq1qrd=l Egr

III

kdm RErq 1Y{



r<ffi Gttovelle pultey)r ffi E+ F{k{d
qlEr(cr qit( ffi crfu qr Ercl qrci ffd +s
gtd ti 'rfr Fqn\rd fu{ad rq kft ct{q r

Estd ilt+ ffir( +s rde r qstt+ ffi rqr
gEtqr (<r cr< mi I csd rnd w{crd i 6.q I

+ Estt

fiT ( srqq H {Tfi w{r r+{r 6 arffi ffi r tfirfr qrd sfrE-q r qR}

ffi sTf,dTrt {ft, H qfaq r {5t, HqT qq+} ffi rqer t sfl6} rIfu

3r{qrd gq I

e.c.l crflr r frfe ( Wheel & ArIe)

qreqr r ffit qlfrv+) ( vr+r gr$<r Hs cf{ Ee < Fteqr s;gr6q+} ffi
vte <t qn rr* rrt T{G\r+} (Gt trEt t qrflI r frl'e il r 6r* qrffi qRrqr q.ffi
qtRrcB crsqr qd qm {rH t+6r q1 r ff{ffi6} crsqrfi, Te +fi vdr{r rr\'+}

H qtf{ qrcin 1ffuET sffrel E( r afu$ Gd rtr ctfi qrfr 6rfr \rdr tA
y+rr qkFs r ft qe c.nc( cft qrrsre at +d rrt et+,q t

e.q.l Qnt lWedge) :

(.a;rfu( Erfi5q) er Rrd uqrd, sr6Jk( ETrffi qr{r q\r6} a s-(tE;Efr cr{rcr E$tt
fln$<r qrFd qFrn 6rd'rr{'Fd fi{ffi *d qF{-q r rqiri 65 argifu
fuc( qger q-fri il.drt ar<r arfi+ifto sqqr ffi vfrrr rrFRi+r dr r

u.<.x ugi (rir( (Inctined plane)

rd rraqra crnrifr Ftracl d ffi +dE k'i s-r6tr{r q-E} vtt( ftqor
m-rrs rCt [d6 g{ I EaEqqI srqm rqrd, qra}, rqrqr smt r<t qqi
raE6F+I sftT qRlqrd} 6q r rmit T{.ri mt EdrJ Fr,G tt *e sarsq st+q r

{q+ rc6n qffilr +d ft ffi aitur snrts ilPd i 6r4qr $rfr Eq t

s.c.{ q if.6 (Lever)

\E'a ilr* ra-a qcd ftfu{f, 6r$cr q-Ei k{ rH 5q r qfiIfu( {6T ilrrc-€ r
srdtil( +s sar+q qi RTffi siilf,d qtc-q t sffi q- , 3llcl-trT (t['cl':6-q) t
M qeer{{gr sfr{€#{r+rc6l EERI

1. cffi E:qlr+l sf,tdo :- frs t EdrH 4-dcr sctq rti s*f,fi cH Eqi+]

vrtc+ 6 r ffi vfrq-crc Ed ridt *ta'A* TqrG ErM td* e] r

frrfi-f,€ cH cqiat stirro gt t

I
I

{Ttr fofi

lYl k{rc ftreTrr



i, ilm ilqi-d E-+ir6 :- trinrq ( E+f+i *qqr +s r6i sfrr6 ffi iffi
--.'- €, , .r= w<i :arrrrcT. rtrdmwr {<tG T(+l v<r6<oT E(r

1 ffi d'6r 9#16 : trir6'q { *sE} +d{r E+a rai sd}d6 d <-qirfr

sf,}f,+, E( r Fscr, crg<r re !ftiirft;I silIFoI C{ I

rs.c.q qEI (Screw)

af(( rf6r qq$ rf,66r qfi cc ts d r (ilrdt sqe€a qE+ sfr6
grrst cr<ri 1ft & cr-S r ftr< <t {eT Tq varirrr y+rr r\16} qr+, q, H+er,
{ci'flf{ tq+r sar<ur E( r

s.q.e (TqT{uI ra{€di ft r"<rn, crkfi ||6l61ffi T Er{S[TdI

(Velocity ratio, mechanical advantsge & Elfrciency of Simple machines)

flFqr5. sCil ( Mechanicat sdvantage) :- rIIAT(l,r ll--{dl rqt{r .rt 6rd rrtTd qqqT

ffi srdrw r+'r rHt * q 
"dfr 

(magnifu) 6{rRS, ifi t qrFr+ qrEqr

eI rqtk+ srfi = -iffi (€ tqfic-{r qH zooN +} rq arnq< 60oN d
fusttiawzt ftnrc+icftr r+ viiltr+lqrk+ mrwr aft *qr r

qrk+ s,r<r (Mechanical adventage)= += ffi= :
{6t iln{6} Est&r<r ftr 1un *sfl'€ ssrfi <t+-q I qqit Em,ti. i ryn r<tr{
qq+i q I

ffi qvn ( Velocity mrio):- IIruRM r;rcr Estt+ cr€ri (t r ffi qn Ti.
(fldt r{qrffir€ ft qrrcutrq r

rrftqvmg€*ocityRatio)(va= ffi = ffi
I

ffi qn ricl 1ft &)

s.c.q a4qrlil l Efliciency) il€ (t
vrrc orffi gc+m +tc En rar|E.a or4 gr rH q i{tttr€ + T.T+i orftTrdr
qtq-q r arffi yFd{rd{r qm rrfoq I Edrecr Ei 6r{qG qrrrc +r4 r qtqcr

g+ arftrt wcrkfr Er{'qP{q I 5 m il* qH r#t sftroo} yfrrr rr<i rsoN
E) Efttt+ 4s0 N 6J qte ssra rH r qft g.Ftd (ft + fu. qc st, {.Ts} i. MA,
ii. VR, iii. Efficiency'ofr ildr ? "

ffi qn qipl tft (e)

kdm fuEr"r 1Y\e



rttvirca-dt qtetli 5m,E*61tt (e)=4k. q\t&ndrs (t G)= r fu.

Load (L) = 450 N, effort (E) = 150 N qq

MA =!! -- ! = 3150 E

e4VR=7=T=4

ar4erqaT (Efficiency) =Y* =f x 100 = 75o/o

Efr T-T+1 Erftrmr 100% E?T v*q r En{rf,+,r4 HR{< Fqqr q{: Ei €ET ffi r\rdr
ilt

\e.(, ftT{, {Iflffi T ilq?t' ( Work, energF and power):-

u.i,.1 mrd (Work):- 6rfi tk6 frfiqr frftrq +,r+re rrfic<t+r gqT r efu+, ftfiqr Qe,
vt, urffi, arqtcrrsar tfrr+ vsqrfi Ei, .ngn ril-tr Pqi qrk ffi
o,14 $rfr lFrcrrr q I kf,r+qr qildr yrftr rrt E+ Tq{r qtE[ sFlrr rrft-q rrt cH
Frfldr€ 6,d qf{q I qzFEHr qfu'ffi q vt smn{ 614 qH q'qft'-q r fr{,
rtnt Trsr ilfrd+r q-{, {$+1 Ek{n Trdri ilrftflH q qt fi ffi arA
qPrg r il( Tret rra ftT, \c'a qe'iqilr{ s+q iR srdr{ ftTr\,iT ;rr{ q61

ffi o,14 rrid qTf*{ I E+ {drt rrid a,14 gtiilcr (lerfiFrn hfu rrfu r

1. qcd qrdr ( Magnitude of force)

1. +qA TdT e'{rErqm k{rmr qR rlid qt 1 Oistance through which the body

moves, in the direction of force)

q+A d qigqr ffiq6] qtr ( rqfr Tq Gnffi fuflrfu< qrcrH (ffi
rJunq,,ildr€ + ss6) 6d qPrq I

Er{=Tfrx(ft
qft r N Erfi ilnq( I . (t qR rrf qP+.q qi iqiri qcT w gflrq gq I

W=FxS

=Nm

= J ar*6\ q-6rg E{ fr t fr qrver *,il( qfurq il r

lN q6T il{rq( ln,, (t qR rrd q\r+} ffi I J qfuq I

1Yc kilH fulwr



a4 gmtt {q+ $ qR,rt vtq cP{C drcF{ yecrqrFn crq neM qfiqrqr qft
614 qffi gq I qveT qftE+ 5 fu.qr. 6) Tq-dr( rqrfrr-C?Bt a t uun 1ft vn
rt6l ii&S qF{ str* Tq vflftr<rqr Er{ ria} 6q, frmri :-
1. cq-6) ffi qinmcd ilqrrdm) Eq { ftrfiEgs} qr6r< qfrrt{ rtq r

r. dF+lt6) ctn+{t{r riE (arr rr{ T{n +s.rtr{e r

r. yrfrtrr frfua qrq+r rr{rlfu+ yftft,qrre gtr€q r

m E<ril * Hs cr{q qt r+6 cHicr 6r{.wr+{r \rA Sq ri Er ss
6q r s*+ ak+qr orfsqrrt q(i6) crP{q vq qGr+ Eg-d rfir, .rer, vr+n,
rrficFrd EFrFre, iFraT, <e fifr cfrrf{ rr{.rq<q r

$anq ftqqfr tr ' - d {q-qtt l# s66;qre ffi vcrdqr rItaw fuEe 6r{.
cqaBt rlF{q r cr<}, &rs m cq6} <q.{r€ rr fua crfu van\r6} q qi, Msdri ttfu
v6rJqr E+ ar{ w= Fxh

W=mxgxhzGt 1gy rJ€F{ rhr
q(ur F{q ad lForce agSinst friction):-
rq ilq6) Md( Tq.6) qnr nFFr mf g+ 614 w= F x s Eq I ir< qt( Tq-d
slir qq6) ffi rq ffiqd qr{ 6 Aurqr q-f, ilH S q+ il6t gi +r4 w=r
xs rr{ {tt r

q'd ggs{rcr +q+i srd cqfr( qriq}
;int =Fcos0

.'. Tr4 = p.o.9 x S (q I

srf,dr k{n

rer e qqnl rq*l *r+1fr,rr. *Hffi",,-*; - ffiq6r u i{rrrcr {E6r qrEFFr rii{II r {fi gqFr q(r6l tffi ilr il rrri tfuq r

{(+t qrd-6} kuttrr qq Sci {f, y+{r qq+I S qi M6t ar{q\"6} &{ I

W =Fcos0xS
'.' = 900

=Fcos90oxS

= F. O. S (... Cos90o=0)

=oll

s.(,.e ilttd ( power) :-

arf sqq rqi qvn (frftr d rqq n*t til( r++, Tg-reil 614 rrqq qEi

d q e* vc{ iFnS{( | E+ +fl Er4 ffi qr frt wrqr vqq rrf tt+.q qt
d +fl ilfr 6r{'rrd ftrfr qr et (f,q cnnT srrrq r qeer sffrfr ss qrfus r tft

P+f,rc ftte{q lYq

Td-61



rli{s dt s6rd qra H.q< qrn cn qM rrfirt ffi sra T{r.rd qi r},ff
crFffiff{ ilfr + srA qn rrd q& ffiq qrrq r mt qM qlFrssq 16 vrn{ q
qltq r or{ Td Fd rcdr€ srq{ qt+q 

r

. ol4wqd = '::::- grqdait qr+rt qre fr r

mcE+qri w* qdqr qt' T* sfuq

srqE{ = 6Fi = *Irq'q t

P =Fxv

srqd=T(xrrfr

q'rqe EftE-q F+ Csa yrfuflrfr ca-6] +r{ rri elrrdr qsi sffq rri qe r qftrqr

r< rtS r

\e.q.l vfm lEnergyy :-
qdt qffi qql qodrfqE q-ffi{r qrq (*{, qszl r{F6 qrfttri qrF} ftls
ircrr qr Elr<.TA Frr-s-dr {qqrt \16 ET-$Erd orm-drgqT ff{'sKS r frer sI srq
rrqrt sm-{6r EFq-rd6+ et.qrt qqa tqm t.rg 1 fi s} e1-aqqrqr or* 6'r e-H
qr rfi+.d rfi sq q@s-{ {t+,q r q;r4 Frrq rI-{ TfiA-d r+srcr Erfri yrifi'

ilr1r+} T<dt r alt rr4 r{ F* ert-drdr{ o6 rfte r q-rqr{ Ts q-fiEqT

ilFrq r fr qtq qsa F+fi cftcm r] r $ q+ rfli-{ r+ (ffi srfu mrqr r?E}
Yrffi rr{ s-H 6r+t{r ffiq< Eq I

vfmn r+rt ( Types of energy) :-

arA rrt n+.furgm< flfu Hftrq rfic+r fl, a4g llaq fifiqr sqdr{r rr? qrq'6r

Hfuq n+rra ylfrh-rsqA rat efiail qsi qtrc'd e r

qlf;rfi {Ifu (Mechanical energy)

qdr uamrivr< ssqr frtrd GdI yrft. qrk6 srfu * r * qrv'Tt 5t rorc+r
q-{ t ffi (Potential energy) T rrfd{fh (Kinetic energr)

_ FxS
t

-S= rx T

l{o ktrH ftre{uT



ftqtonfu ( Porentiat energr)

Tqn fld er+sra cftEncq-{ff( ttfu v.dqq ria} 6q I T+fr ET<r il{E\rd
6(, sErr F{r{qr BrqqEqd +i rq qrRTr {rfu (P-Td rt6} 6q r fr skr nfu
+ Rcld nfu e) r ffi Fr+rt qr+< rrgrqr rfr{ rrd rqrscr qenqt6} qrfrqr

fr{ffit, q < :it ffi {q sIfuqI Fclnfi lrt ffi Ff6r-n @ Erfrn
a-gr* lt* qn fr r

Rcftlrk, 1w ftrnrr+T T{r

1t e{F{d sqwqr rd Ewrt frrffia, frl
E = ftre (m) x rJ€er rlrr 6; x vart gr;

E= mgh

E+ s<-dr{ sr{r$re ERrrEiT enrqt sirq Ei slt6, ilsfr sqr{qr Ffik Ei cq6Tn
e-& ssrqr rH rqqr EA fur<vrtt, ftkr q-q r

q(dr{ d-ftr${r sqcr FGd rtfu

fi(dri ilqrdil esqr dr+rfd sr qrqrfdr qrori ssqr F{fr-d {rM
ffio, qftq 1 a+cert ir;atf,fl, M rr<r il fu<r, u-gera ft< Eritnrfi
dF6rEq-d arfiqrqr t vtPfi Hkd rH gq qrH qe srm qrH
irEFrE i{r gEqE (x) ke qr( 1t) ftr wrlvrfr Qm} 5q r

F spring = 11 x;g

qsr Rrd E+,dr ffi qrrsr rrid gq I qR ks ilqi sr EEqi qgq qi
ffit fr;+66] furffitr q-trCftT &c r ilqi sr EFqn qIfu q\'sr fu-flr Eirffi frqEvR ft'+ra sfu-q r

1.Espnng=tk xx'

k =*e a{t{-(

xz: qrqrrdr fiT ( (<kd w+s{rqr r?la} q1cl-dcr )

qfdfltftfi (Kinetic energy)

ildrscr fur< er+srqr rH qrffi qsms rrft ffircrfi ffiqT Tffn fug.([efr
reitrt gq$ Fdq-€flm s(qr{ Ir+ q-d.r G, rrffie q+srcr <Hr q.scr q€n
q+l srfr qqqr€ a-a6-{ ftC( qrdcT an-s{ T{fr rrtq r zr$+ rffid q-fiqid sqn

fr-dr{ f\Erur 1{1



614 rrf v€ ( T6t qrfu FrPrc q ri E{qr€ rk .rtq r qr6r ffisr6} aro'rfr
Tqqr F{Pd-d ffi qm{rfu qP{q r qrErrr E{r{r;€r E{fr ffi i6r6rTr B11g{
rq I Tffi{ q?rerfi rH q(dr€ ffiT fr{nqr ilrH r{il ftrr q?femr
alnffi rrffi FqErt Eq I

qrfi , frrs q\r+f Tg u d .rP{qr E+
rrrarrrrr sfu .rd r G) Tfr6) arwrn (sl u

(t qrctfsPq ffi6 Tq ilP+,q I s (ft rrt m
r<irfuwilar{w=FxS
ftt 6r4rrd so, Eqil qffi yfrrr qq6l q r

.'. K.E. = W

K.E.=Fx S........... (D

qrfr,

EEIr u rrfuqT fr6) vtr ilq.o} silr firyT qR .r€ S tt qrfl<t rft vg<
(r9 = o) gql ;

qrfrdl vfouw1tm,

0 =tf,z +Z(-a)s

oro=u2+las
t' 

, -u2or az = + ... ... (,,) ( uurrro ffi Ttrr qtd t*e rrd uZs

il( TdFr+i qrdrd ffi frqrlq1gn

F =mxa
f
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Trilqefi nft' (Chemicaf cnergr )

fietr} Frrcr {y&sq Frcrcr ffi 1[{rqPf6 nfucr FctE( rrft qrqr(I*qr
qtsTd rio) Eq I mfi'stqil{fu, nqr rd er!flEd qril crq{ r crs(, 6t{f,r,
tAfu{c ccd, qt{d*u-{ ilkcr sfd trsrqkr ufu gq r t crffi GTrtr( Tt
frkq tr4 rr{ qt+-e r srft i Er* +d{cr rftr r{rai F*g{rFt,, ilr{rPt,,
affit., r6rrmrP6, tqaqvm, crcTr"rk+ rttfi qrf< 41 r Hfua +crwre ft
{rt.n-6wr€'\'+, Fcqre qd'eqcr emt-< rrt Er+Fqr{.F+ st+-q I

vfmr md6e T t;ttrnR (Source and conversion of energr) :

ttfuqrt c r tsHq r-{ st6-q re kqrs r qt mqr{ Cfic=nra il#FTcr
FvtnrtrtF{ r+ *+-q r qrqr{ vfu Fq4s} ktrf, (principte of conservation of
enerry) qf4q r rerscr ffifl G|a1 qffi qmqr arg(r qfficr ccrfi(
gq r eM rit sre sIH Eq'iT{ E{rdil f4T( {It6,-cr GTt=il( rr{.rfc rr{-e r

Fqtf,q +rdcqrd ffi qrd orFne qd'orrqr scFtr( rr+ {fu-q r

+tfer t neffrm reri (CoaI and petroleum ):-
rtH stf,dsqEt drfir r t{rFd{c r<r{ cft cE€T"i fr Et r +tflr HE(
vaTrfi rlt \Ea yTq std * r ilT{rfuT} ffi rqqrs+d dfirqF€ r+rr rTftt
fiqr+) q I t{rtd{q q-{qqrs qc{rtr qre faru fuq( q-{r.rdrsi Fd-.( r Hfuq
Efqf,ro vqrsq r+ r'rffi crw g-€ r pygff ( rqis sdgqy r rd cq ilrcP{kffi sr6<r sarq qqd r{rurfr aq,E-sl ?r{S r afurrp e"{r4, ER ilrt,qqqqt qRT Bmcrst krqqr {fl+} F{ft-{d car+ Td qrd E{nnil iFrr r*{r ET
3TFrffi6 q I

{td'vrfu 1aot. no*""r.-
fr4 Iffi IFFRI, irFT, Eg-({rPfi s-f,rfi rrf sq*{r ?rfcq r fr q-+6{uftq qlfi6 i
r qrqr€ it ersre rfr{r rrt se+.q | {H f+.<uroqr€ @ cpmcm \,+tt-d rft
cFfr gcrd r d srEr* hT( eqtf,{ qcrq( ffi Fr6ra {t6,q I photovoltaic

td-6e"it wfrq 6 frgq ser<r r{ cF{ {to-q r rr+} rffi tifuc r<r{qBrsM Eclsi, Rr+fl cqi {rffi ftr6} eccr Erf Ti qC Trcp{ rrpt, !flRrt
frtrrcr r( r{vi r photovoltaic iqs} sf,nfi rrd Tf{t r+ffn r Hqr{ Y<t{
frwtr{ E{a-* rtr6r {quTEG E(l
w(F{q!( (Hydro electricity) : -
qinrqm GTrtt GrE] crffi srd{rffi fuqEEqt{il gcrq( Hg-( ssr+r rr{.qh-q r

Erq) t{rqr $ffi".€ rfu,*t rge $6rd eqqr kfir rrftrd eqr6 v*nfir G;6}
qr

tfirt ftttrlr 9{i



rqfuqil( (Natural gas):-

rrqPforqm qiilr<r (qr rA rrr il r mrrn{ ikrr!F[, ktrrr{ r Frg( sfira rri
T+{r rrd qtd.q r fr rq Ei?r;nr<T Trd ( g<ftrc q r

qkrt vrfu' 6Nuclear power) :-

hr{{r tsFTrfi rgF6r vtftr-+r ffi 17% fr{ qPffi( qrffi ffi q r

Sfrrrq qrrn5r€ gfir$<r qPffiT( qrfu' sfirc{ rrd TP+'q r armfuqn < ffiea
rffit Frqfq'qI q) qrffi (sr+{r rgdal q r

u.t.Y ilqrd ( Power) :-

qfi'6qq rrd Tg* v{Tdlr $ vwa rr*q r il( rf+, {<e 614 nEq=r rrqi E+
t E* vq{ ilrndq I ti +dr 6I{'k& Er ft IFFrrr (ET< rr{ qP6,q ri E+ +fl
sfr 6r{ rrd ffi Er at tnrr qrcT trfi(g I qrsa qffi ssq qrfrrg ( fut {rt{s
frt s+rd Er& Pf,gt qrt qt qffi qrFrrrt kc) qrcl E<r .d qi tfi ffi
ilFd + qrA qR rr{'TA sqq qpq'r mt qM qlFrsftr r& (rq* q qP{q r ETf

rr{'r+i rcTr€ srq{ qtrq I

ffqrd = 4 il$ffi g6E qre * I
wr{t

fiqrffi or$ qrqr qt rrt qi+,q

.6T4w
gfrTET = ffi- =;

P = Fxv

grd'= qq x qfu

?RFrre $Fg fo qrga yrffi T-T+1 6r+{fi errilr rfi+ tsFrf, tt qe ( rrfdqr

!r(q{ql

qFcqlcr{r 6,14

1. dqrffi sTff{qr eqtFrqr arEq+r rqrFnq, t qwrfrrr+ ?tTtFFt \rrrfi} qfr iln
rrtfu I qyqrfrr+ ilTdr aRuril lrci qrt{frrs -e't qqriqr rt rqt ffiqw

FxS

t

=Fxl"t

1{Y ksm furerr



Tr{lil( I sTrqr?tFr qrrffi Effi rqrftr+ Trrfr ksrr{ rr++,r firftr \rser kflrT
fulrd +q q+ qk6r qq qrf*( 

r

R. mg rfrrffir qrFr r+r rPt\'{r rrq T.?EFqr€ qqPdil qftaTqr arfr wrq srhr
rTlll;r Hfrq i rqr&fr qirrdrql Ek qT 1 eiler vC{ FTdrFGrr€ cftqrd" TQ
qw{A srrt{fr rnsr qga or{qtrn (Action plan) trrrc rrtfu I

l. ?[tt (Pressure) rTrd ry1q{ rRlrn gqfr{ft d qvcr iRr{, srrrfi frl{irr rrfr Trd
srffi, frqivr frfu t qftrqqr gn rrd vH mflT{R{Bd?ir qr6, {flq( 6r+{rrdrqr

4esil+r qrfrr tfi.rffrs r

v. ar4, qrfu 1 qrs#r qrd qamrir rr<rErffiq ilqrf,+r FfiFftrcqG Efu srqt#
@ rrr r.rrs{ Ttil ri ilqr€ t rtfq i qrd qrr ilTrlFr+ ffir q'gcr

ar{t<fu-q{ rqrc qtfrs r

sFt Brarrmfil ffi qd{ trq srqfrEs ,

1. Henderson, Tom: The physics classroom,2OO4

2. http://www.infoplease.com/ioalA0001658 htnl

3. http://www.physics.nist.gov/ccuu/index.html?/

4. Energy t1pes, file: iii En;rgf o/o20 types-l htn

5. 2004T"hephysics classroom and mathsoft engineering and education. lnc.

i ftirm fuHur 1{{



\riilli < :

iIFt, lFFt{t T Aft ( Heat, tight and round )

mrrr6r : 6rfr T€(-6] SPf6 q{sr Rq rrt mq, y+m r Etrdr ffi[r E?f{ ili-6r
1 qr(ull FT€ il1q6r s{srlrr6 F{cTtrq q'irc Tt qrSu'+r, crtPf,.F, ffi{fi (
crfrko M rqt{r rrft qFfr f,rq r frrfi€ TtrStR crt t-6rd+ funqqk+rE
<urfift, sc5fi 6wr+tdr aFTenFr r M 1icrg:-{ rrt k{rt lM sqr+ort frErur
rrt r

cfrqq

irFr, r+Rr r rsft Erfr ft+r{rr cqq fifu\rdr fus{6F g{ qtrf,li msr ilAk{tFqrfr
Srfl, qtcr ( Err6I ccat ffi qk€ ccr crr{ tl6q I + fl+ {rfu-6r Bra sv
Elr
irrrT r !16r{r Sffi 1e *( (4 A I irFr ( rF sT qqr qi 14qr ffi mfl cfr T{.
sR{ r F{fu< r+rwr rq-6o<r€ Cgt +<rerc uflt$ 6p Rqrdr qlscr sm q<.6d T6ur

Ti ilIq E{6sr6 E;q r ilT r irnrfiq rteil srr Etr E] I \rcgr ar<q i rri q+J qrt r

qr{r€ sGsrs 916.€r ydFr rt qrq (P6q r

r+rr+r qPtt +f,6G at qq nqft $ + T€-d s$q +d fr r qfur arrfrw um mfu+
orqr P6ft{q rqrsqr qft'drfr t{ +fi fuEgcri rq Eq T{ !r+r{16r Grmr Ydfl wrEgrq r

S-{rc yffi 1{ o,irs Hftr<a} ?n-{r rrK rr* crqqffi rivr<qr r6nrqr{ c
fuf,6 1o t*€ qTr<q r qfdrc gfrq qr$qt tr<r6} +fi {n qr+dT, qrmf{ r *nri
6q t qffi r+m kg(Tsfr irtracd frqlr fr, qr+i Hrfr 4{rcn 6r* qtcril k
v@ ry+rtrdd ?w6r ilftr Erm qtercr qqd ffi cfr ffirr arr rr{ wt gq r

qtcrd +{ R@ qrsqr furT qr qrffi qiai fir+& +{ {rd( Trdr* e6 cr+
st6q r

aqt{ o-Ewdr<t sicq En srfu fr T{ ftkc cTq{6r s-trIrdrn qn g6 drfErc {d
ardqr F{rtr<<ut G r io ?fu looooHz (q6} {ri 6{P{ Erm 6rt+ 6qrgi qC ilqi{
95 fqqql srcl sr qiit Efr cfr sffq fq, qfi{r€ Erfr 5q-sa ffift | rnw +rri{r{
ET{r qrff{rfi{ Tt sfr + qr+rr+ qi * aft ttfu sc{r, ( qfirt qqd eo-sqr
q-frG{f,6} rtraT irfi gq-qrcd qturT q"{ Fq qi qmrr6'frr{r<r At c\.6} crgcr tr{r
Firyrsi irrflr qq vrg r *m gfl\dl, 6T{r qffi qrft qgr cr{Prd t rfr<q raftA
ffi flk crq rrd F5ft1 rr+q I

qrfu EAq qft\r{r Hvr+q5ger{ q{6|t+ ffiq +k ftrwr qg + q1qqi} 6rs} flft-€
q\'o} E{rn sftdk( F{r{lq-+r qlt{r f,I{, frc, Pqfu r ctqfu6r Eltcr rs q'6r{cr rd

FffirtfuHqt{q



qfirfrd q, wqt c( (nilii qmn rri sftftrffir€ irrr, rFFT{r ( Esh ftrfi'dr.r{ Ei r ti
STqr (6frrr lTiq r

frcr{q
q.1 mq Geat)

ilsaqr +e r.Sc. rRr .tir \rrfi frslqrqr r6rs{ tE rriE} fuq r \rd ffi Err E}

ffi Rfi cc6i E-fl+ c qk ffi vQ I r qrqrqr€ r+ k( crt @ Tfirr{r+ |

tt qre ftdfr grn Ci r T6rG 61*r{ q I tt E<r fsrft $Trag r ssqts Csrn
rdri T1v+ qrfi f kJfi TFrs{ qF{ rqC, ftdm 6r$<r r ffi t qrrg a r

k6rt cr$ gq r H mrq q+( t+ kd* 1asi +d{r q-fl\d fu( r 5<rer{ lt
qtdyrt qt kdm 1arer arrt ffi ilrq ? $r+ Tarrql Hm sr{c!-s{ drtr
artraq Eal+l Eq I qascc trt( ilt{ qFrrqr lRrFr qrmr-e g+6r qq1 r d
Eredre qrfi {rffi nrfi qrrrqr yt{r .rd r qh Frs} qrrq r ktrr qnm q\r6t
qr6c E+6r {tT{ | ilt+ {dfd{-{ crfi c+ r kfr qni vqr+fl {tt r }t
S{rn tscr {+qqcl dq\dt Fr* qi *ffif r.Sc. rrtdr tuq r ar+ark+ krr+n
cr<r +t 5<r. it wrB cqdr vrq ti r tt k*rta;r ffiffi ilr-r+ Tdrd)q{aftd n1rar wrnfu {'sr H r r+sqfi ffiT qc.Fr Hfu*r Frqn+-<rqa,s : . -s

fuftr t{ qril r qrcrfr q6 +qr rftr r{rn rgg r +fiS crg rnrs{ r ffi
trorfi rd?r q-{6S t h1q E-rc+tirm;r+g*f d vrrqm cr{ tT.,_t(I vq
src r rfr imffiqfi Et crq rn qn6rt Er* qrqr+i vr* rgm * r ar* qt
il{r$<t s+-ff+ iffiffi T<16 ?nd qqrer Tqrd a} rnft re+rq{ mz+fi 116
g;I: iltrcT ilttsT[\ED:t frzit r ssiqr yr r+g{Ea+ tFzftri n&{ qi lrffi
rrqqr 6(t qA *drcr r arH arqr rs-dr Et q(rdril crfu qrq r d EFdTr k*
rrcr qrdq qfr 4tdT dr+,T trn qr{6re+ tn +iI Tdrdrt n* Crqd(fr EIrm
rqr{ r egqfq ++ ffi at+ ffi ffi?ft6 irmd.{r q}t( t{ qril 

r

arr+6mr rrfiA ffi6r{ Prqroqrqqr P*ffi !ffif tp{6 ffi.q drt(
ii mntk+ ffiq vqa F{rFrd rrw( frnrur rr{.qri r

q.1.1 rt T iTffiTftt qrwfi

iIlT r ilFfi'rris) EIT(III ERnTFFFI qIfu ffi ++ FIET h,qrm.rqrc rrwq
wgtn ari r

fuqr+qtq 1 : dH krcr e qi-*qr r kr< qrff r
10 t.ff. FTr{ q il( dr* e cr 1 lc.r crfi (
tx tfr. ssr€ s r

(E) €T( (c) qY+( crft tn qrrqrd tn
qffirr< q'rq q-q-++-{ ffi *a,r-{-frqr

k'frrl fttuur 1{s



furn+arq q

(a) 10 rrq q<rqc+1 q-f,rq:+,} futrrcr€ loooc vq ffirgi r

(q) voo uffi q-drqa] qrdmri xoog sq mrrgi r

(rT) $ilrr+1 t6qr ( qrdmr€ G argqr ilk <ttn { (N=rrr ffia rril. r

?@ ffi -',rnnlrflnfT-il
400 gm 410 gm

tu) s-drffi1 fu-drdr ilq{rfu'k+rqilq I

1nrwfu : trrs x kftrq iITq Enor qrfu' x ilrr-d;ql

m,qrr+1 hftre ilrr{Ifu (S) = 470 Jtkg'c gq r

(s) s-mrqqil qrdr+1 ilrr{rfu frr+r"gfrq r

(q) rEqrq t F+er \'+€Tr{qr dlk @ dFrilq k6rq+q r

(q) q,qrf,+1 i4-{r ( qrdrq* ilq=rrr Erwr EA lte i
(q) s-mrT+} fuor r qrilr 6,-{qr ilq=fTr q& rtq i
(rr') fr ilqffi at rrq qh arq ft 6t r@ ?

ffi) h-{rffi ffi q-rdrdlr frCqB fuilr ( qrdrd Ei+1 (FFrq rEfr ( o.'{+1

dFrtrr qqfr i

t+qr+Trq I ( R d srTurcrT .nft ( illrd qil'qrrqrqr *fi vrr+ar wq @q r

itFt ilFFfiq

tl r<dqr (H q5d6-dr ?ft qffiI
\r+tfr Fq

i) (Fr=['q qqt ar<ur fr
t) inq r<tffi furs, HfYrs irFnnor

qrfu'r flTqrqqr rr{T{g I

Y) rrq qrfrt qr Eq \r+tiiqr
qrflrq 

r

1) rffi Frfr qr 61-ffi mr

R) fr ilrrd qr< fr r

t) ilqfiq BFltEI ilTd stfr r Ftrffi
sil?rern r< q{q 

r

Y) drq"rq oC qt oF qr oR qr K F+ilqr
ffiqr

1{c k$rm ftRTUr



acr{qr{cErsq+Watr

":. ft+clfu' {ncur r+ rrrErq ?r{rq rnrcr \rdr ERor* orffiH yffifr rrdE
q-<rffirEq 

r

+ rqd riko w+rqr cfir+dq E-<r sm, Tqqr ilffiq qfor+{ Tgi rrt ilc{rfu'
cq Er fu-m sfu'q | fri mqrffi wdffi ilrqflfo (Latent heat energy)
qfr-q l

'r vtfu-d Fcnror ifqr arc kcr{ g'q r rct strq q\rd mqr€ rq+cfi
rrQ q'dFr rf ?rflH ,(r+} Err+ dTwr€ F{q atffi yrfu. (Lowest grade
energy) qtrq r q*i i-q k+n f,Tc-dd yrfu.dr qfuq Fq rq rqg I

,s. Erqr6) aFr (pressure) e-(m lTi rce r<r{ vq<r ci qrq.sfu+ +q{ v+{
(qFkfi {Eil 6frr{ Cq) ili+ Ird ilq qqdA eqi rrq-+q 6rdr+} qrrd
1&di e'qq r

+ 10 { qrtff qr<r \rgdMqrf,T TfrCr in{n {Ar r6ir it rrqrh F1g;q r

* -2730Ccr r(Iffl qC{T BTrId-F zro-<ftm ar+srcr EqT 1

+ iTFrrlFtzF q-;a tqqtfueT) rr+a 6= X wfrsR rlt6r fuC q-+

t<t qrq''ffi+dnT frkr ka<ftnffir rTrf,+ rrftrrn vde q r

c.l.R ilrc+i 3r(r(

qE ++ +<r ffi nq-d Erw rarq vi effisr qnit r ilfuc+frffi k+qr
s-de ryrgcrra ftrreqrcEo qt( sfi+i M +q ilnq+] &( |

t+) ilrcir{wrnHarqfiq
eiq l@ irFF[+T .........,..
M:

rel nmsgnnH qrffi v-q6

ilalqqfidr qfm irqr€ :

M.

FI) ildrwrrTrk+r +<qd 3men

d-flScffi q<tn-d Er+gr :

tr'
l----{

fiE-dr

d
HflT ftrqvr

M:

t{1



L" "J

T{

d

+.+--}+
++.++
++.+-+

(u) ilf,rs1.firk+I ( rqrfu?il qrffi Fffir :

frq{ .

(B) iIFT pgrnfur ( r4B Sirffirqr qrqr6}

qHr :...............

ft'q,{:

m ffiq ilq<r ( ildlq{r rqrtqrfrfue{ (Cl
qr 3lTq6l qfir{dT : .......,......

FTq,{' .

(B) Tq+ trfr En ffi ildr$<r nv trg wnB
( TqrHI qq+t{ yrfu

(qamz5, g6-r6c drffi 3T811GD..........

frqt{ :

(q) ilrq c(r+l r ilT\r+1 Hq{rrn q1qq;l

tEtF: .......

frEF{:

q.1.t ilrrfri vlc t rmr
,ffi fuf,r ?rrd<fi dfi, 6.r rrat] crqflFn€ dtqqd r kqFffi rdrgi ilfi
ffi qr ffi ffi vr5m Erilr+or kdqr.(fd rrfr qrqilr ++ET t<r q6q{r
nr{fr ilrr6} fro r rm{r6r qrtqr ftrepr qqt fuE{ rk+r errnrqor fuq r

(tns

1qo kilH ftmnur

(wr



ilr6l std

(4
EIIM

atf,dr

ffiTfr
futr qrs

cFrqiv

1-arwfu
qrqk+, rqf
qt+6 vqi'

ilrr6) yftr

T;TI EFIITFT,

rtrr,

frg-tserer,

iatrr{reqt qft grn didr crfr Er-d +A cF{ ilcri+r qrfrr drem} { r wqurt
rqry*s(t r

c.t. nltrfrl onrt @ffect of heat)

qafi q+gr+r sftcr rst mt als, mm r rqrsol rrrrrcFm rrrdklr{n ,Ennn,
{fiqr*} Tqt B{rq'* qEfr r &r, mm r rqrco} $ir6"' E,.*r erftr fi-d atg r

qr"-crd g'fff,<ur 6tt dH q!-wr qFH qmr rq ffi rfufr 6q. r

+iIt{'66S+ @ qrffi+ sH qrffi B14rsrfl-i y{g6r cffi 3|-{g'r $r+
rt6T g{ r kqrff inrT BrETfi rri rrn funNq wa-<trqr r=i Tfl+sr E€-6r
snqta qrsmq+) Tst rrEi is E-q r qqrfr er+m cH-{.rt ilrc-d q6awi
1fu+rgq r

6ts ffi a-ceffi un

ffi ililf,<t sffrcft ilro i 6-q ri *.t r a1c*er trc T{fu ildrdqr E}rerc
\++A rfiRqT cFrrfr{ Eq c+ F{sreT T{: E}ril vftum gq r

6Ys ra{'irfl-e{r {f,d m+rmr qE Ei q\.dr+ fr kr6} k{r drH a-dr aqrg qt{
ffiR{rtir( qA-( fis-4qqr ql+ 6rS dfuqa;t Eql rilezrtrn rndrd} ET-dft si6}
qrtrrqr qidFr6] F<$ gHTTi rd Eqrr6] @ a-ilK aFngi qH, +f,ficr

Fr*m ruRrrr
1qt



drnq+} ffi ilSildr +nr ffi qt{+il ildr$qr qtd+fir qffi En Ersr q\
w$r4 E( r

il(q rtrffi qr+ sn6r &t r rce ffi ilfrrg1 qPde C qgcr qfeHr <rzqr{ r

RRFFTrur rte qfl{' nrd1rr<r qtsfr qf$ ilr€q ( il(fi T<tffi srrrtrd S€qr qtd
wR] ikq | ?nkwqr 6sqqoffi qErflil q&n T{€ sffi qqr{ rrH qtffi srrkt'r

effi Enn {d @ fr r qtffI sn{kFr Frftr.'qircrqr G lr$sffiq rn=T d-Gr

r(Itrl qFrar fi Ei ll(rdrn +fi wmqB rcerqnf+1 q'r{il{ g{+1 irr{f,flirqr at
tfqq r stt re qEtffi qmrrfi qqqil 4rRf{6 (Real) Tfu = ffi T(r'ffi
ffirkrk+ (Apparent) 1ts t vfi Tflt rrHI qiffi Effi ftr $ri gffi r

ats r il(m qqlffi <tfrqr ilriil sRr( rtrRl'qT dt 6q r ilqA rqrq"il snfiFr

ildr$q r rqrrd Bnffi{ tr Br{qrilqr rqq r+ t<t fiE' rqrs rH qi* r eRFrT

kqqm 6nrdT c{rq (Pressure) rII v< v{q t

c.l. ilr+l fqRur (Transmission of heat)::

ilTd wr<Urfl qlt{r qqrr{ rr(r$(t ETfrr T(a ffi t+sr rq-{d6dr siR frq
ilrrqq\d M r Tffi+rcrrqr rrg< Hftrfr 5r+.66d Erarqr ffi t*r e.lrrred
arfit q+Ts wqrs'fr1\'6r frff r

rff{6 -
(+) qffi 616+1 qrs<r qftr+ irInFT qt+,e m qr{H Asqr rrffi sqrrdr sr$

ildt q(r+i 6RUr+ 11lilBq a6-t Eq, l*q i
(q) ffi wd[ffiI ffir{q m mffi +{r swr€ lrrrrrn 6rffi} a+fr'rm{r

Trfiq r fuq t

(T) r'fiqmqr ttzts{ Tffi qc+r q+dr6:s ttu+tr{ ilfiffi atdy<r Rrre gq t

ioq t ,iP-:

(q) ilffiI qrfu 6re <rqr ffi Trt ilrfr EFq il( Ttr+} Tfr (qrqo qffi EfiHftdI
qrqqr sk& rqrsq qt+,e t kq i

(s) 1{ 6ts ffik& ara rq+1 q+qr sfirfr" flrr { r+rqr k{rmqq Sqr a,rt
qr{Ire ?

(fl At ilrd} mr Et H Ei ardqr Ert+r fr6r66 girila (Doubte) 6ff{. r $fur
ffi +qqr arqr qftq+l gq r *+,rfi) qlqrds Sffi *cr il{rq q+ 6Rur i il i
fi r q* qri vffies+r qrtqr sr<rffi{r rr+ il qi il.n{ 6rm fu?{ur *fi t knffi
ffi (k6rqr *fi qT o fiSd t6 I

1q1 k{n funrur



cIil qc+ Trr il d,
iir€ {q-6cqr s5dis {rfi Tgftfi drq fwr k{src {6T k{m (+ effi
g164 (Conduction) rft1q ,

drg TdcI wqrdri ye{qrqre rrTr irlc ysr<ur Eq I

dlq qqr*cr rrrdl ftr{rc crq {Ififfii *u5ra +kr Eil cr€-( r <u5+} 5q-ffi
FrfrrecI trq{rFrt, 1fu Eq I fifi'ilrsvrfu, nk+,qr rts6r BH w"5re {t u-<
wuSrgr rs r

s}rqre rR ilrclftrT6!r rrt rgrtur ri'crrr r<tffi iFrFrern qrq'4q r ilTflfu'
skt t B rsnur rri qofiw€ gqrq-o qP{q qi;mi.qr 6q rffi 6qrd6
ctrq r

v<I+d Csa cFrsre ard qFrqr i q rff<ur €<r st, qil+{r +"5ro mfi r{"( qi
qd ffi dqrFr (Convection) rrPrq I irGr { Tlnfi rfl'tTr ilrc-6} sffor Eil
w$td flfi Fnilffar.r{ci Eq I irq y(rpr Ei a,wr ildr qfFG Hetr( r
kei vgro erdfur mrfi r

drqil qflffi qrrf,{ T(i { E{€ q{i @ E{r+ q<qr ifu+fi (Ventilation),
rersi Gteatinglaql ffi (Cooling)rundt (wdrT+'6 Er{ rfuFfr gq I

kqrcrald urd ysnrr 
E+ rffi HPo<q (RadiationyrF+e r

(,lqra vm drcfifu, tse< mcr qnfr srar nq Ei ilFnrPfi Hf+.{rr6r gError g(
c-6nrd Tfdcr rrur( Ftr;t I

q.y. IrF['qtnl ;IFI (Measurement of Temperafure)
ssrFnprnrr i wIM rrfi E( f,A sPt, qrq r{r{ E{ kd $ffi S r

crFrffi) {rt( Er qrdr+<uFil mrtc fr q rft crq m{ qrqui e d
frElftffi<r qfr sr qA g{ artfircd ge r rrffi irFEErr, r+<ur Er sfrrnrmr+}
ilrrc ffi U rfi 15 qfi P6nrr6} irFllFliERrr fr qi q6k{ ( gft,{rd6} qy
qrera q-qfuqr q+r<r at r frt qrk +ft errrc Frql c-+ {tcr cr6r vrq vft

.ffiqcn ilfl s-+gltrror qf{trEFsr ilFr cfr sfu* q€'t Cq r fuit g'e .rk {t si q-€rwr qFrrrffirrG 
T<t T{ qa+ qcifueac frqiq lt6r

q1 r vft<kc irrrrlr rtrEr qst qcfk* qFisq sH crrcdt frc T{ qHq-+r

ffirftF+rqrFr kffirri s,t( tfuE-{rq I

q.v.l rdrnmil ccffu{t (Laboratoly Themometer)
rftrffi{r qr Erff{oFF} arrtq ilq ffiEq6} qqtk ( EtEil Effi 6q r +Hr
c-dkd +l\r-+r+fr gq rr+) Ffucr crt a q-otrc @ 6q Ec ilrtmq.qffi
G ge I Ek cqdl arq-nq ffi Tfrrn qg+i ffi Frqirur rrd r urcrqflr
yrt{Hnilcr rfir rfti qqifold 00c i& t000c vry+} irrr:Err flqg I

irFFsrt illqt {TrnnkFr[ qcifrrdl.{-dr€ crfifl {rt( {rq ]Iird{ q I

I',EONTrcRYTHEESC'ER

k{H ftErur 1qt



o.r., 66ffrta ccifu{t (Clinical Thermometer) 3 rIr+.Fl qrg Srn(
lrtrrn ilcrq G ccdr s sr fu Tff qlq arfr q<cqr{rfr srffi fr r

srffi drrfi{d+ Tra rq+,-{ {€ c\'+] Eqrn 6ri Trdil sr{e( (

qrfizsfi,ll 6st m (fltdl qwq t qr{ftr+ sr{R66t ffir trffi
irFrrq irreT yqt{r rftt erqikr<tlr€ ffi{ffi Tqtka( st nfiFq qrd
e-{rrc qrtrffd {rffiI trqrP{d drrrrdit slur(crfi F+qiq qM ge
| (rqrf,r q?rpnrTr qrFfir+l yrffi mmq gg.loF Ei T sRIFIre[ ffigrqT

szh {<t 6q r 1100F r<r Efr dlTt,c r{i qsil E{r+ fi qcifutr(

qP{ mfi fEM c+ ?rt Frciur ft\rd Eia t rq qrfffia} W sr andcr
q1 qrike< rrfu-q crir ilr+( triq a-qg tvrt g frtw nt( 5rq Frt

fr crFnr+) qiffi mqfiq qlftq rW Er +lfiqre miFrrt Rn-+iHfu*
qrffi q-+srqr qic{+{ qqr*( r {rtti ilffiq srtakd (Accurate)

mq sffi( fr qftqyrcn E-€6] qffi st'& qffi <t@ gq
T{ 6rSqre crt tld+ rq mf, v*c r

qrffi ilrrfiq Eft e rn +.<t #fl qAnE qqiFr&qd qftFt(
srRFIq-+l st&{<r rq ffi {t.:t g{: r+1 Ye?[ ilrrfiq qrq r+{r rffi t

c.y.i srfuFilq ;rrcr rrifrr< (Maximum and Minimum Themometer)

d orf+i tv qrarfirr+] qfoarc t qrtr atrat atc g
TrTr iFrrrFr+I qIFT 4 qciftrd( qt scftft t <ffi q t

f+rqr tqKr{fr rtrnr qET AT B iIrTI <Ie Tr T t sffi
m qqfu<fl {ratrfi r crit @ g;4 | <q T('rqI
*s Efis},rre I< r (fu\r6l 6q{ |

irrFrrr qrq-irl qItI Tq+.6i rarcrn <Feffi ad
gffi Mr M' <sqr cqdr crM Paft qi rt tkq t

qir irFriilr dq{ cnq qFr B ItI c\rd f"Elw sP'{g qsn

rr<t fvf qrrr cq61 crt ire sd c+ M'dl cft s€ r

qrirdt EfrE+at qtq re Or cIfu 0)wq t t aFrFIrfi I'

Efisffi@ ermrl qfuailq Eq rqq ilrfic Er({
qrq F{ B cr qq6} arolw qErq ( <s M cr qq6}

crt r EFs+e( I wtfu q€ vr& qmt ilqac tcrfr t

qrt Efrs+rt I r I'+ Et Rne) tv qraffrf,f] qfumq r
;TrilT ilTfiC Tflr EFrriFr qP.5-q r 3rd frrr+l ilqaq qr6r

qrsfr6r qrfrr tffi 5r: te r{ri gq r

qrffi

lqY ksn ftErur



q.Y.v. qqtfufitr *qqs (Scates of Thermometer)

tfr,zts stffirc thm
2_r2-__---_-_

t qqtfu(a r+ril ffas I

qrrnnkr.fi qr( rFFt'aiFT cffi6 qqifuerfi TdFr ffi-q{ r ttde Er tkTs, srrdrtrc,
tfurt 1 ar<'ffiro irFFErr qlri yfr{ia qrftr yt{r rfid qq ilqft r+f,{qr TTr
fr RIfu at qrg4n r qrffi srti r qfr arffirqr€ qruR qrt( Rrffi fr FrEiTr
rfirqail gq r tfrde, qii6re, ettr{ T Trt Sil qrffi suri t wfr r ffir+r
qrsF6 fr-rr{T: 100, 180, 100 ( g0 'flTTr Hqrtr{ rrPq6,r EB{ r t+ m tqrir I\4t cr
qrm s<e Sut ter e q'ra q( qfr orraq rqr{ 6q I

--..c- M C-O F-32 K-273 R-0qqld. -=-=-=-=_' L 100-0 212-32 373-273 80-0

"' 1oo 1Bo 1oo 80 "'"' "'\^,'

ffio,'or (D rfir ffi qrrel frqr qrH ilv;rqqr€ oratr s.dqr ffi+ qHr rr+

{t+-q I

virr(<ur 1 : tF,efs { Htrarrc ffinfr \rgt qg ffi ilqfiT Er fr ?

qrfi, eo irFt=r'Trrr d ffi qst ils tqrfi qtqm (i) qre,

c F-32

-=-100 180

c F-32Uf -=-59
e e42Uf -=-59

1q{kf,rt fuENr

_0_ ______



Or '90 = 50 - L60

Or 0 = -40o

:. - 4oo irTrr=FrrrT * qqifrrrc+} rilrfr qst qg tqr$q r

Try t : qrFrs6) {rftcd qFlrq iIFl=6rI 6fu frrt Eq ?

qftrffA qrftdr qFnq irrr,srr 9s.4h Eq r gu, drrfiTqr€ nfum #qr
FqItrWT TRt,

12 = 
K-27s

180 100

F-32 K-273t,r 
-=

95
9A.+-32 K-273 r ror T=T [-.F=98.40]

Or +92- 160 = 9K -2457

Or 9K =2789

Or K = 309.8

.'. qrfirfid qrffi qrnnr drq?nrr 309.81< 6e r

acr{ilri {rfl qq+ T<r n il,

. tfmqs ( strarE-eil Trrrrr: t742 \ t72O q nfruils < qtrerge ffi g€qrd

qt+r g1 r

. TErrfur qg6r quIFGaBt qfuqnTdr+ rr+l tnrtq hai(lr .rtg T{ 0 KtIT {fq Eq

c.{ frfinq ilFrqru ufu t Specilic heat)

Tffi rrlrurwT rri'{rPt, qrr+} rtr+sr r< q& t Et rcrf+r av5aeAra qr6'{ur

nFfi at q r Rm .r<{Tr ilFr=rrt & rr+ Ert erq{Ifu-6} wm v{e r rq ilq Er

*cI qlrqr ilIqfirr r({ qffi ril{-rr quJac.fq q\r6} qrr{ur tIffi k€qr 6,r{

.rt fr r s*& rff{tr€ zrrr+} arqqr<ur rrt rrer qilqt fu:rqm irTrF[rT qergiT in

1qq kf,H fuHq



rtirEFtifi mfu s<+s<a ils{fud arFnFr?Errr v{q ri Er 5ura.ra ilfrr t+
mMtfuror S +a Ftcrwtq r<rs{ sc{ffi ai I

- qqfuE(
sri A-d

crfi

fiu}cr kficr 100/l@ gn qritq r crfr {r&( q+ qr+R r tr{f,rdt fir-cR
ildlg( l/R fuie-+] q<r<qr f+ rcqmdA iilcET f{q ilkdrcr @qr

Gwntttrq t :

(1T)

fogpq ftrqrlT

100/loopftt:g qqfi qrr, aFrr r r6qTqr* qarqr€ Cgcr k6(cr rr&r g{l*
( ilrTT:f, Cle T+ r

#{mcT k{trcr loo kfu. crfi (rk r&6cr gger \rg-cr rq e&( ffi
qqr& ilYfic qte rri'r

incr, Eyr r sqrc r+6r k6<rwA 1-f,qrfF{r arqac (+r<r r& r E+qr
q+{qr 6c 6q rrr vrnsi r

vm futa
arac fcl Ftq{

crfr qriilf,
1

Y

q

E

1o

1qu

Gnqrrilq t : \



FD fiffitFrq{ffi:

sftakd Fnqrwrq r<K'qH Frqqmfulrdr rrf,fi ffi rqr ft( :-
q;fqfiE FrrS (t gm zil 1 kg) q\r6l rffffi loc ilrqaq qiSnFT zrT qUIIfiT stFrflFF

qn' ilr6l qfr[,rprcn€ ffi Tg.6] Hftrq ttFrurrrut errdr (Specific heat capacity)
qi{q r

CGS 9+191 rlrrdr€ CaUgo c \rr6qr Trkq rri SI q61iqr J/kg"c qflii{r qfirq 
r

qa{r+} Hftrtg irTrruroT HTf,r HrzFqTF' Eq r +fi Tq.tcEil Hfttq irFrEror errflr

@qr*+l,qr
Tq Hftrq ilrEroT rrt-flr (ykgoc)

qrt 138

ke (reaa) t40

iITIIT 380

r6Eil'rt 470

rqRI 670

qrsdr / qra 800

6Vr 840

qqn{Fflq 910

ETqT 993

ETCE 2,r00

qRrFFil ildT 2,200

crft 4,200

ilqriqr{ sn6r rrqfr E(r il il
. wj56-q] qrqk+ 3n6{ur qrfu at lT\16} rfff'+} Hft|Tg irFftlrflT errrdr qft TA

Eqr
. ffirs drTEnwT errfrr at q(rdr r<t{aBt drl=rr H qEi ( ffi q<i Eq r

r qnr;nf,<r qrffir kftrq ilqErlflr errf,r at qqr+.r+ qffi ilfrqT qrfr H
ard r ffi frr€t rr$ r wffi Td frftrs rJurn rrd qtdr P6-{rffir At qre

<r dt.rfi fir r

lQc kflH ftrerur



q.q. IFEIII T Oni pight and shadow)

rri qqrE iqtf+( t6'fc kar+l qq qr.F{.(. cr nrfr qqiqmqr qffi rrfr tcrq
ffi rrfidt crf,rcr Erfi qrfi crngq qs Prqdi I Erql qrffi crd rrfi cicl
6-{rfr Hdik qrfr oqrsc Fq<r t6H q'frR frqrg{ qd r qfu c,il( fH.q<r

Ersrt furffi r z{ qrre ffir {?F26ffr{ {fupmergency lamp) o} sffi{ i fr\r{ r

ilfu{ r rfrdrqraq r ffi +{rca rfr{r qft*d rT6Ts:6} 6rg ffi qrA HET
qsrq +tsr Ed I hr5fr qfu r *f qfu Er* ffi +t<rf,<r <rkr+r E<r fuC r

TmqI sflqr$] +{r wi( qr+rqr sfuq( m<r ffi rm effi at {fiEr
gd r qqr{ + md qi rrd qi 6R cfr iqr*q?firri <iqft fl*s fuq h
k+ql ffirq qrq qrcq r q a qR fr T+{ rtfu s*v ,rftqor rq-dwr€
romr+r stfr rrt c+ Cs rdtir* a'<r ri fr qi q{trr€ rge *d crAci gq tt+-c
F6 qfa} leTrottd st+ci wq *r6F kg#dl wrrfu T{ffi sqm Eq( | F{rqr
qnwi fr Tq66 y6mr6r vtr q1 u-rn r+rqr kq r

H r+m Ri qRiI qri qft 6tdr{ {q-6F n+rvmr qrdrr fcr Ga-61 r q4 r
dRrfFtIT ar5frw rcm ilfiirR Gqfl FdPffiqr cft"ril €-(I g?E'Frr tsFrEr (drte r

6tdrq ErSrFqr€ sEr irFr6q(q ilfld qi r6RT f<i r?q-( r hgfi-d Td{cr
ftrf+} zffi+-c sr{.qre e?firsT qrsi Eror rfi rtq | ffi qfu rfi sr *{ qfu,

d qrc rfi sr r{fi-+rcft{ sfu, Eq rfi sr dd, TFfi Grcr r-A A qi qFil,

tt r6mr Ei cS qfr g-{ffi fr fu frFil t[ (Luminiousbodies)srFtfrGq r td
r+m fr+ qd ifuq ilrqfr q{d lr+rur ft zfta\d r qr* r6m cq\d 6rqn
s-flTlfid qfffi Tq (NonJuminious body) ctf+Gg r arrm, fuars, E$r, gff,
nt{, Er !flkcr r6rur qqtsE[ iifui q\'6i Eqr+ frrffi ct{ T<{rS ilrficr
nqc+Gq r

?<q r qftFil Tq-+r qrt{r ftrwur rrd'Erm {d frta ( qiffi {rq+} a{ Tdq( f{R
1qtffi Tq6r *ftc t<rq( q-{ 6kt rq 61 6rffi gq+ts{ firsscqa;r fr* r

T{ Tq sctr{ E{ v}-4 s61 Tq6F6i k? tqC( @ r raqr r+6
Holfldr€ q/q +dr kw r qRi< Tq-6r nrrrrc ne mnqvqdr M r il+ Tqr
w* fq r+ karfi q}H Ersr Tq6} ftrrlr frfr ilfue( e ffi Fffi 1$a}
fogt rc qtd+ 1*q F+ dk6r a ert rqrg+r iltr fr sfu qfr(r+l rtS r

Eq-6€'dl Hcrd{ rrd gnER T{rsi il ti #{ qFrqr Faqrd{ rrd'

fuftiS r ricqq qtr6G tv* ssr ftrrn, crfr, reqk{ frq, erEr, murztfr
wlfu-+) qr cts) qk+ilr rorr Wt En} \rdr q1rn qRI cKarWIi crq{t-d
(Transparent) r< ct GS r aftcc v6rrT E+ cTgrw( qiftr+ {rr r+m Efr

kfrrq ftrwrr 1q1



rqari qcrEicz<wt, rr rq}.r r{'s{mrft qq6} rtq r aFrqm tr <r cF{ <r
q'fi ilndqr ftFn$<tr-<r +fi r-+rsr B+ Gg r fuaa< tc(, rqf{ qrk+zftffir,
tqzqEtq iltrgdt Er{rq flksre {ftr6 Fqrtt qt.:t r+rn Ei qqdr+ fr Tqa.offit
qdTr<{i6 T\[ (Trurstucent body) cffi++q | fr {SilaFqra i.& r+rqr Bi'r *fr
eH c\rd g{rn ePq"a} r+rrd qvrmr r$+i smt Ti Ge r qdcr<{t6

rqm fidtr6Rr6) ffi AfrB+, +fi tsi r$tr{+fl { ffiIiik}es q-n E(I
rftr*66"*YA Ggl
*r* raEqr qidl r+rro} *fr {rT ct{ frF( om cft+ {€ +€Sd qC cfr qfrHt
qrE[ctfi.E# crdr+r {qawrt ircrursi'd (opaque)ffi r ta,6gn, ar6
6rd, krs qrfr flfdr {g.6c {crc+6 alfrr c+ rt*tr fr TqFG } kfrrdr qffi
roT{rqr€ td r flfr qrqf T{rsi r}q r E<rFr€ Hk< Eqrrn Hki flfrn
,rl.<+* cs ilrqP{ rorm} gnw}ormkt#t qnrn e+nr{rrtq+Gq I

$ r+rr+r Egi'.ta rW{ tr+ ilflc( r+m Bi, ffi r qftr6 Bi gr tc g1
qqcrs{ ilffsi Ersr rltot ftrwrr rt'+fr+ Tdr{ gq wr* qia} q r il*+ Ekr
v+rvr+l qrarcr SI g<qrw rct'€ qt qfrrd arrq r

r+m fuqr Erekr Eqs r+ affi Tns{c+ t?q r 6r* td cscr qrar trq
+cE ccd 5t mw wFr+-+} 6rd crfl fuEI vtt( kflrcr ztffi stffi, q1i{,
frq r qrtqerrrdt kr i-+ qT[m l r+Rrdr (qkd Hfuq karErfir
sftrre+.redt k{ H'6rfr qft qrqan Rrdt r q6ffi 

"Eqqr{ 
srqil qrt( +ft fr

F{f,tls t't q-tqq} | <rE{t cErdrc 6ffi cP{ fr k{6c tfug{ I @ s-df+
q-d wr Effr rr<re$rq) r ffia qst rqrldr ard+ffi *qqr wrt sqr<tr
qm qrtr dtqta a*+S \rorcE k{qr AqtqErfr H{ qr+( rrd w+Iqtrcrc

At r{rrm r arft& qrffi ffi ftrqr sHI Ffi r e<qB ffi qscr

6r€dtl*qftrdrdmt5+:iris{rctn kor
it yqrs rd qF{ sfi'ffi
qrqr qffi tfurc 1 6 effis
td ilffi Si qftFEr F{q{
w I 1tEr gdfu6r
F+rwtrqra ti qieri[ TffiI
tu(rtnqffi(.S4S+
rffi Fffi{ r+ru fusr qrjmr
qrr Eqe r qrqtfr Era}qr r+RT

frqt< r em@ $t r-drg

srqrffi srrcr gsa T*e cfr

(
ETIIT

1\eo

qrg<ratt< qnfdf frilI

kdm frrqrr



qrer(G

+ffifr
srffi#

f<{|I\tdr Rrfr r r6,Hr+i kfl qraqr qH P*qi rJurdr€ Rectilinear propagation of
light qt{q r qfi kar<a BIIETcIT q;r { q4 .16"r ffirq-q I fffiil{ ilrf,<r fr
rorrdr rfr .Sq-qrg qrqn qrfi qqrqail 6q vi E<r T€n @Tr+1 3r@rqr Fmfr€
iFnrRr ( rr6uT-+1 qn qfr tersTrq6} M r

uaur+l E<t tr$r<r qfufr rsr{r6} me qqrccqi-+ (opaque) Tq r rffi vqqa
E<r Tqq+ rte r affi 6td'qr t{ d qrt( ss6} 3r{nffi \rser qd ner tsffi

ffi qrqi Frdrqr ct+i M r rqr* rrwe qrrfr srqrccqi-+ Tq.+i srrrrr<

qfr {m ifi r+qr iltr+1 Gn?FR sfr + {m AH r?q r stn +q-en{ ra,mr+1
' ffi qt{6qr ffi-<r qft ffiI srr?Fn {.m Ei rtq r r6mr6l *a rarqr ilff

{fu\'zil Tqrr<r wfr t<r rqi'qr tu{ r l+w qrqt {ffiq rri vtn' Tqrr-<r

r€Hr+1 *d {-m dEr m qq-+i ilsqr iiq{ r zrff l+c{ qrqt ffiir€g I

q.s. rfiRr.hi tr(rq?fn (Reflection of light)

qqr Bt( ilt a,r€ 6rm T{Iqri + rhtn qilq dfr ffi a'+<rqr et( ilt 6,rH
Affiq 6{G fr + rrtqi rfi qrqrfr ftnr g<r G.{r$qdr Rrfr r tt arwrfr Eq

E-+1 fr T.t E<r+1 tq 3nqrn dPdfr\r+1 qq tt 6rs tt+i Frfr t'aer q tt snwr

T{rd ilrfr krerc rqr€ rqEk$ffi r @ rre {il Ei 1tq | ftrqrrrTr qH q+

r+rqr Bt( qfr{ r q* sq, ftnqn qq nqfr sx qfr r6rur -Fail+ qlzqqPil(

kf,H ftRffur 1q



t

sP+q 1 RHn6) rffi qrrrrT lMr nw orrrqqB sirrkrarn ffr y+mr
qt6H rtarqfu( q.fq r it Frd r qlks wn55 qirEqre 80 - 90% triDHr
qr6*+ rrrarrrr q,P,Fe qi qrd q?r'Fr mnri ( R( vri gq r Ei rrd|qr vt6}
r+m qB** rIIErfrr sffin r+,r{rd rJurdr{ T<rqf{ @eflection) qtrq r qtri
rowr6) et e,fu{ril T<r+f,{ q+ q\rd Wfi rra rrta qadr * I VrA rr?ilr
rfi{dq, qt q\rd f{rn ilfr a<r ilsft ws6R t-+, Er+rrewr€ qTs,JE * wr
vqrft ErE{6c aneq{ -{, +{q qr .rcoqr qfterq 6 qr+6r R
*Er erie kts{ wrfr (ffi q\r6} q r

r+rur $ (rkrr t H Hira{r qrqfq Fdk{f, fr{rfi BilEr€rT qa{H I s6r{r6}
qrrqffi Frm Ea fr ?aqrwrq vqrt{r E{ sq I

.rO Fft q,

. 4t5 sircr fu.ctq \roqrfu er+1 qt( rrd r

. gE&qr qilr trB( W/\'6 fue Enfr

terf{* rrt rrd r

. qrret qErA ga As{r +d{ er+( rr* r

. qEq6I {d ilrdrc tr rfr ?* r i;I
no ltiilHitrr +{ Tfi ffi irnrrrr qsar qr€q Rrt'rrt( ard qr{q rqrei r

. elliq qlM kq t +{ rfi <rH aqr qfqr qgdt qrgqaBt qa kgqr
6'rr{T:_ o,P ( Q kq ilngi r

ktr pr o d{n e{o vtqi I

qrqq ( ffi Farq( kt orn €rEr oNfufr r

. ZPC)N ( zQoN ilq r

. + FdTd FTq{ +A r

Frq,{ :

\16 Eq +crs qgdI kdqrtTlliq
,.////

a

a

kilrt ftTwrr



mrffi qer rqt1<rrA,
. rfi{r* dil{re E} TTilrr eirrrr qtd Prrr cr* pol qd ilqPf,( F+.<or

Qncident nayl rfuq r

. $ rmra Eedqd bflr cfr: o P qd r<r<ftil furq mcnectea nayl
qt{q r

. qlckd ffi qE{tr T{r\16} ffi {rcFff 6}ur (Angle of Incident)
qfuq r lTfr.zpoN=i

. q(r.ttk b(!r& tE$r r{r(16} ffi q(rqftfil dlT (Anghof Reflection)

f{q I qrfr: ZQoN=r

. qrckd 6q 1q6<Fdr E}ur ce6+ qft qnq< 5r4 mr mvkc fu,or, Tflsff,d

Fo<q r m c.st Tilrcr cd I rirrcr6] w Tordrt T(Irf,{6} FFrq qPrq I

r6nrd) r<rr{-{ gi gr vrea rfi{r6} {rqtril F+.oI 6d vern ffi q r+
(.4rq rrfi{,f Ei Gq r eEnqd srrf{ ri'rdE Brd, F{d, ffi ( mrr El

ci qrcfud h<"rt:€ q(rt qrwr r{ T(rsef( FFITTGF Fa{Frt wt fr{ncr cl'fl
rf*t r w r+rc+) c(r{ffi FTqkd r(ITf{ (Regular Reflectim) cGi+ Itq t

V{rqrc r<rr+{ gi cfu{t{qfuil {fuie r

r+Rrdrt T<rrt{ rt * ffid ( q* qqqr .q* nrfi, tqiT, Fftrq, $.qlfr1
Trqe+d FfiqEF qftq( cTi rlq{ r cs r+rc+} qffi qFfcftrd rrq-t{
(rregular or Difrse Reflection) cldE) €S r qfirqkc qrtTt{ t<r qft cffiffi
Frrrq-{H qr.(Ei Gq t g.e. zi= Zr\

dcrffl-€ cr{ xg+ 1-tr r EI,

. et qfr r<t{'re qftTqkf, y<rrdT+r ar<rrn ikqt r

. qFTckd r<r++{ fl\'+} W {g.6G t{ r$6i rrt sfld ilfi ?* qiH
rq+ngiftq r

. qftqnmrmrfr{ il\r6} qs q<far tt rq+rm,iH firq} r

tqFrqkr r<r+dcl

k{H ftrqrr 1ul



q.q. rfdrt,R f{rqr Tq+l BilEft flmages on circularmirror)

Eq+i sn{fr qrwk6 refu r<r *k& srfr r EFat {-m Ttr€ H q+ gq r

qrd.fttqr€ Trt] {-d T{rsil ir'rrr Fqffir Tfl6 q\rd kqril rfirgi q\q1 
ETrn

irtPr+asi rrdroR W qftfrT{r rrt r fi V{rre Frqtur rrd. qfr r eqpfl at
rE-?'$62 1t'rs ft r W ffi q\r$1 M rilqr6R Tg-dr€ qrk( Er fr1-16
k€vcd qrftffi qrnq( zr<r V{r66 qfu+ T{rs{ yfui r}q I

to;ftr Vn) l+fts gqTy

ri-dr6R W rnil srfl ftr6s 6rk 6+q arn F+ffi tqr rrrq qfr (te r

a;Ar r +;,tm (rind ar€rT TETg{ qntT qr a'tq G{rt qffi Ei tq IqErT Er
6$r+i fr-rr{T: qrfr r ilmqH qr{rn 6FhT r a;tm FTrd qrd arq rrt'rt{{. r

3FT<F{re qrqEr q?rHr6, h(ur6F F+T r +t* vflqr ErRrf,d, ( w{rkrP{6, Fq{Tr
tz f<r rtsrt r

ril-dr+R V{rn qrm ( 6i qrqftr qqrsq ri E<r tqrs{ arft +en c qr rEFr Erfr
rJd ftr+rqd ilk6r qrw{ r <r} qreil r q;irr r atru S+ qril V{r fuq(
qr{q5sq,qr qfrr\d rrft amr qzrerfl Tqdc {rd ss+1 refr terc-$rr{-6i
furit r qq+i qrefti ?igPq rrftn tffifuq+i teIH? dt( rJr-dr-i kr\r6r fufr r

EeTrd ilflfi Erfr t FTs{"qT Sf+l Frfi qi EF}q qrrrqr ry{r€ fi+fiq (ffi
ereqft qt rrft rrEI T<T qrffi MdqT Ti BT56F qr6k6 ( Tnrs\rd qffiq 

r

ry"Td qft z16r, Errm qr+Id ilftr* qnrrTr Hrfr iffiil rte r fr Fffq E+ ffi Vtrqr
unlgildu r m a;*m (qmr qH qr{fu wqr<k+ r ur$ d rte r

ilqriili qr6r wg+ 1.rr r A,

. FF+q wr aat* \r{rqr ffifiq qft 6ocal lenth) = I qafiTdr qf-qm

(Radius) gq I

. q:6r?rR V{rqr Vrr?fu Eq+} (ft (u), reft (v) ( ffiaur <ft fO d vqq
111-=-r-EBrf u tr'-'

lsY F{frH ftRfur



zr=rr?FR Vflqr Tq-+1 qr6& ( q$dr BflErd w{qrf,dr€ Frqfr6-wr

(Magnification)

ErT M- 
qr+Fqr6R
rqrftrrtr(

Fttr W $Errcd V{r qi{ qt{q I

6-d$,rr W Ert 6r€ tffiq frrltiT qEqi6itd o EFT6I?[, frffi
F(fr€( T{rsil q<iI 6r{qr rfir qf(q 

r

c.(, rfiI{r+i 3[rel-f,{ @efraction of tight)

trf,ffnffi lr+,wrd 3rr+f{ T6T-sgr<r qke kE kznarq u<rffirfr :-

: Wa ffi qrftqT <rB( fur q51 arfr qGA rtq ri W

fuqrtcTrq R : qqrc{fi wr+} mm n?kn rft qrsa (16 ctqfd E{r+, rrd r qrfi

arfi 5t: Ffr Eqr66tri or+qt+q qi' 
r

fuqr+qq i : tfr 6rrm{r€ rcr ora+} ilffi tr&( srdr fiqqr at++} wn
trd ssd qffi t<r T{nsi r wrE+} \rdtr6E rn{FTr qi' {rt q+ kEqr Grq

nt< to ifu qo kfrfu{ qi'Tt qmftrc fur til T{rsn r err+frr dur r{rsi
tqrqr gimcr nm rnBa ffi wr*ft] qffi sIFIine tt Fffiqr q* +e*+f
trf,ac$T q's-t terqr qt rrft qs T&tdr k{ Trqi I wr+qr€ Faq( qr<Pdc Aur

61<crqt(p)nfiffiM,Adr

r6m'ft rrrarrr qffi{ trd T16} rrtrqr qMq Ei q\r+,ril Efitr.e rn qa qlk+r

Ffrraqrrreqrc g6 rP+eq r

k{rt ftmnur 1s{



rfiffit lrr<dftrftqq

o qrq?ra F6,(ar, qrqtfrd fu'<q r vq Wt rrrqr rd r

r qrqfutr r qrdfttd E]urd r{crd ftr< (.a r

Srl , = fr= ffic F+fi
sin r eremT romrqi tr (c)=ffiffiEtst

Wt qr<fur<r<f,{

kr wm ffi Frrrn eqt\r{m hqrfirc.rt tft r

lFFnT ftrr rllErrqrd k({ Tlqctd( ct(t qtcffiEr r(rdlEltr<r c-A qqd} ffi{{rcr
qki* qrumqr qt+q rr6r{rd fr 1rtqri $.qrfiffrd q<r+dc (Total intemd

reflection) qtrq r v+rcr qBt* qrETqI qtdi F<r Ttr+)urn Fd'f{ rd, q-< ra{ft€
srG[srd, Eq r

c-<t{ Er(I6' crfi {drr{' qmfu{ ffi{ drft{ Aq rtIT{T clFrr+ ftr
q(r+lul

rMt
60 49 48 44 43 43 42 35 24

luq kf,rq ftrqrr



tks ifrfiqr Wf il<fc, rrr.rfrrihi erilrr :

ff{fi-+} cstMg ilrr\lir} rre
qrfu.d r+rvr-drt $Fyqr
s-+ftis r *ar aqr ercqrd

E1qr5} gi6F{r wrfu5-dl

EH-r<cr qfsB d r+nr
sfdq( srEw'G qrfGml
qrH Ertrc6) q.Tqrcr Ed (
gri Tr{fi qq€I cr6r qrfq 

r

ctr< dqr ER-d) g-{g+ k{nqrc
qC arct{ }rqr5rqre ilCd
!r6Hr6) F6,(!IFF Irfr qrk+cr
dPq(EtEfiA qfiqrcr E-+q r

rgf
wfrft*,

wrrc il(r* rsnr A F{frtd( s-frf, crfu ilsr{rilcr tcrqT 90 Fsfrd qrqfud

E}ur crt( r+nr rrsqrcrr q#q r

mrrafr

6qril6) tH rttm 1E6nc r6rur qEr&T Etmr<r {t
cq r'ft n6rrr Tt eccr rfi+f{ gq I qfua sr*r<rr
r+rvr Et sqqr q<r+dc gq I rqm <s cfu sr+ qfr
rorqr ilftr+ qrdrqr q-{qiiT 6q I ,i, girfa qrflg1
€r€€d clfrsift te irqr arFilrfi qq6] qrg qFd+ t+
sq{ t clFrss} il|;il irfl tan ranr \rdsn {d
nffi r€}rdc @ndoscope) r ffi F.*El0
@ndoscopy) f+q r

8ffi

Tril qrk6

fifiifircr rffi q61 qrffi ffiI
rorcr s-6his I

->

y+rcr rfr

qkfi q,rfir+l vsqn *{qr Trf,Wt +{ff{ q r tffir erfl*fl cft.r E+
arrert qkfi srfitt k{vtfuil rtd.r6t crtrrd} qmrdri y6wr6} qi;s (pulses)
d avcr Cq T{rfirc roT srrtrq rerrq r

tffirt Rrwrr
1\e\e

<rd qHqP{Wan rrd



m qFd n dqr{il{ qrfl qq+ T<t tI t

o r[rprr[ qFFt{ Tqt qfirn Tur w6} Erwril nEI?t IIIEI'Ir €d Tq.dr€ fucd
qrErqEne H Erct++r<r ar $un rtal qm E.q t

. e?FfrtT qs:cr rdqrd r+H'qr qtil qtrd rft In!ffi{ ge r rtrunra$v IroRrd
irrf, ErETrq qHr E+ q\-+1 g{r+ r6mr4} iltf+ qrd frqtT (Directiori) qffiq
.rdt

. Fqisffi ffi& FTrn r{rf* r{qwqr r6wr.Tr€ ilErqrs+ qqd Earn

*rfli'frr Er4 rr<i n?T6F ftqrdr ilftr {trdri rftr qkq r

. ffiqr ftre,i'qrqqr qls{.6 ftr+ra qrq srfl{zr 6q r wk+e qrr*cqre ilr(
e?rrlr Tdr€ M-6r dlv66 qr{'qP+,q t

. sEqqdt ffirfl +tffi sq ( P=2.42) t qqr+}ur q{ (24.4) tTqd d-(r Tfr+1

rkrarrT qt r+rqr (t+ T,tsr{r stdi w6l S{rfr m at qn+,fr E.q I

c.lo ffi ftErfr (Wave theory)

il<y rH E+ qfr rllarrnrr lrf+,r zF'rt

@articles) a ftqFm sqqr FTftF{fr Tffi+1

ffiRIGTITT d k{r{ @isturbance) fr ri
E<r rdr€ qrar ffir r <nrqqtrfr 66951 attrr

ftffiur rr{rr<r qtail q'ser ffi Frf,rqr etf(
rn,.{+,r{ rrfr t ilcf-dT q$r iqrs-$ffi r

tqqnffi qtqffir ilsqT efr ffi fffr \rger 6Sr qsrfr sct s(Ta q\riil

ilrr61 rgn Aeqrm r ffi qga ffi Fdrq( frS qPail+r

Ei:frqr qsqr * q'G' B F+flrft6rc-6r fiqsr ffi rmrgrdr r qfft sol anqr 6rfr

rmrrrer+ 6r4qrc iarfrilof,d rrq6r Rrfi i anr+tdrlTt rrPt\d *rsEFEre 6rfi fuq
fTq+{r g1+r Frfi r

rrrEr{ (Medium) qr 6ur6:6-6} rdr6 Ei k{Irdr srrErcrr il$ r{tffi (Tranwerse)

1 ffi<.e+e (Longitudinal; i6 ft r+rc+r 6q( | ircf seFt tqr E+.qfr
rilErrrrT rts+r +urrq irrf lFn6 Ei fr'{rrdE v< gi rt rcqt ffibrate) xi
sd il<tr{r€ E<T* qfrq r i

lec

etqor a,ETaFA Frqirr rnal Erqv{ rcrl

kdm ftnr"t



*t r-q\-€rqi ffi ilr?, tqft+) q1ftfl sfiq qC6) ilts { rfiHr+} T<f ?ra{*
ilrr il rstr'il<trcqd r+m hS(Tq+tc il<r qcd E{rn fun clq{ cft rqr6
g{ q€ ci *t r qrfrqr s1Tq c\r6} T(f qrp{€ qC6} E.fln rqrorfl qrftr
qlqr6) q{'(fr r{e r il(fcr vfu<r crfu gi6} qr{Rd *.e lCrest) 1 sftpq1 6q(H qFrdrt {a' (rough) qt{q I Efq}cT *e cr FE-+T+} <tqrt mq qrqrs
(Wave length) vfaq 1

il(ffl quJ ilr{r 6vr66+1 kdd-{
6grr<r ckdrtF} qs{crdr{ srrER rn<r
ss{rd *€ a qrvwd ffi
$sq-s (Amptitude) qt{q I kdqr
Pe ilcr+1 \'ftR-{-s il r q{rqrt fuer
\r.Frfir qrfuq r

vtr;T En il(iF6) (l-gFiri vr1fr lFrequency; rrp+e I WEr ir(f sf,rFT
Ei ffi{dr€ vrrq q-qfu (Time period) qtrg r qrtfu r vrrq qqfufid T?nT. f ( ri rqrs'q qi rd r ++€ fu crG q6rg g1 r rwfr go t+-.sqr qr< qip)
$qri {16} rrtc qfuq 

r

qci(, rtf+lqfr(v) = '

V=L
T

a'rv cqE (1.)

q11 rrt ilffi ilTc(T)

V - f x)\ (i) ,- T

F++.or (i) qri ilqEn F+iF<q (Wave eguation) vpaq 1

q.fi ,aufra (Spccrrum). liir rFrTrfiq+ \rscr kFqr qf+l r+,rvr qrt sssrd frk\rdr
h<urawri \rs.r tfr q<irir i.qs$nit r,s6t rdpfr Mr r repft ?Er rqri qrq
fffr t<r vsM rrgdr * ffi vst,qT-qrfr r

fic crfi src crfi glfi-6] kt
E1t w+ k{til er$
ffi 16r\16] q++ qrs{

F+-ilri rrrq-frm+ @ {cil$ Forq r qrqqrfr q\r6} +drcr ilftgEHr{rtH ifoftait s'T r {f, s€ nrm r qnn+6rqr rft\r+) qilHiqrtnz cB t+
ffi y6r{rdri'q+ rtqc rfusl Er crfi Er6 Brtfl m frkq srcfra rccr

<F--+

kdn fuHq lel



ffidd €ffiS I d ffr{ter <E q\rdl ettrF6} irtf, ilE{r€ rnrirrrrtr d qC cf{
qrErq ffiI rcm (Vaccum) rn frrffi iq scn gtrig t fr mc <sl rft'
Gqqr€ EliTe (Spectrum) cf+q] rtS r r<] qdre rq+r ilfu $'6I ffi Efte

+to +l qrqfufr Atr r{rs{qn riq 
'

frFra ts-qt rcr+t <qrg

<rfr - 6.6 x 1o-7 m

qtd - 5.s x 1o-? m

ffi- 4.7x10-7m

6.1 x l0-? m

5.5 x l0-7 m

4.1 x 10-7 m

(trfl -

Eftfr-

M-
qrfr il<f (qni qg6r t{r dA r a;q (<f crqr( qq6r il<f,r€dr trr q-c

Ei c\rdr or+ r" = f x d) ({{ rlIEFFIre v-+t{r6r F6€r66 H(i',qr+q'ra ilrcr

re qqdr Eqrn r6wr ffi<q <i Gg t

fu Esmq ilcfl @lectro-maqetrc weq
q(cr{ sI ffi{fi 3rI\16} {Iffi qffi rRt FqT( 1wfrt mfae rs<
gq{ I qr+ Tn dI ci hg( Eqfrq mf qadr mq ( Eq64 k{cr c\rd

6art 6oirnouance) a) ctonc A r qHr r+rr kgq EqAq ilT A I kgq

Tsfrc rff66 A6{ilr c-{Pf,6r Eq'tq-e Ea Prffir iltf qqr$Tl rtq+ qqd

g<ril sm frftrq rqrqr Ffird{ qreI 5q rFcg(Eq+t{ il<la'e-dt

tI qd-"n€ Pig-( Tqec q!t{e (Electro-magnetic Spectnunl rt+e t

qrq dq @etector)

tHrattdT, f,r<t+]
srqR, qtart

thickness) o] ilc

tn1.onq.s,qtffi'6 nra,iffir(l{,
qtdilrt Fqffi

x-nay rrd, arqf16
(Astonomy), Ffiwdr
firrc rtwrr,
arqr+l gq-qR

qtffi-otua,
mffirrqrs,
Hrc< rgrq-ft]
qE[E
Fluorescence

lo4- 1o-t2q-tr t

1co
kdm ftnlrrr



T(|M
F+,Tr

lot- loj q4, crHsfu,
E&lq€ qrd

{wrrs} qEFE
q;tffi-+ Fra,
Effq6 FsiE(,
glil s€
(Tanning)

tq
(F+.i
IIiFFTI

0.4x10{ -
0.75x10-r5

(4, at ildI
qkT, Eatqd
Bl+r<, qtirnfo-+
fu-ff

t{, dffi, wtr
qm{r<Fr, r6t{r
ftaqur, qrffisr

ffitte l0-3 - 10 
-6 BR mil <q,

d
qrqr, ffiir+
B?rr(

tH
ir(f 1o{- loj

Frg-( c?tcc,
tH aqr
?Fdkqq
qr<fua<, ilRr,
il(ITq

iffi qF({{

r--qr, tfut, ttdnrin,
tffir, rrcR, s{i-d
ftqr, qnr 16rg{
(Micro wave)

Pffd gritq r<f6t {uJEF :

. (ffi hq( EE-ec ilwF qrc{d qfc+r 6q I qTqqifiIr+) ard (Free

space)w trffi rtft fi{ ilq ffikf( ckRe;e Eq r

. fg(E qff< ilrrdl T{.r$ crv q'Err6} citr qPtc{x}.v{-o<q sqfr{ft Eq t

. sr5tr q-{srrT {ffi Fdrd Tq-dq il<F66t T<r<-d-{, errr&{, fur,trd 1

r.rmtq qwr rg166 terdq-{r

. aS( {qeq a-rfre frqr<rtq @olarize) ffi{ I

. v} frrg-( Tq-+tq il<v-rtil qni qffifs"{ qciil trq+ e<-dri +ff qHFr frm
Irql

q.1q ft( r qr+t rftr
+q rtrrq erry ffi r sqr qrffi EAEI Eq I frqr EH ilsqr SH ffi
a-;ffi 1trd{r g}6r AwT E.#l ffi o-req +< qt{q ri qa rqr{ qra

Frdr r rnr+dt rq( ki ftr6r Eltcr rdtqc+ €q r stiil gtrr<r ckfr

Hrcfr+r qq rrt 6}dr ffirt vr$rfi r d ffi oTanit qE,sr$Ere r6rur+]

F+.flra€ Etdrcr Bid ffi | IFFr{r6I fututrc ffigdt qrctql s6ft ggcr o.'q-ffi

ilq rtd sfSI il{k( arrm-+} 5tr rrdt reflc( ielg{qm r sscB qscl 6'dq

kf,H fuHq 161

\



ft$qr sifi' q?rHEF] F6<or r(H rrq fursrm r MsqB \'gEI ffi flTkq
6atfr { 6+T iltr+r .rfifu ErFrq qfur trer rr+i qrqfr 6*, 6d r afr
$rr arq rfr 1<r terrgrfr r

dqr$G ,r€r wG Trr il d,

. {w+rq,ffi qh romrqr€ qqrqmiq 
1

. qftg6q +ilirc ,Tqr+1 F+TUr eTRfu r

. i+rt Ir.FI'{tzF't ffi +kd Er Htrtr Tt erffirqr€ ffi srsd (power of
lens) qP{€r r turd srd +fr6<or ga qffirgqrfr [. = i] Eq r rndri
gr{rq( (Dioptre) af6'r{qr Trkq r

. Tq+1 srr+.ffi ilErE qr wTr{ ( Tq+i Erqr{ qr sqr$+} w{mr l^ = *= ;] *€
ffi (Magnification) rrfaq 

1

. FsEIre BTr.+fr ( Tq-+1 $ mr EF ffi ffi5-{q (fun d ,rra qrgr tsr rf,r
dqrirqqi+=q,[r1 =;-;]

. HTErr(uT ar Ed ffi rfiRr (Magnifiing glass) T<il aq a q6i
qq-dri tq r +ft+tur (ffi +qqT qfuq 

r

C C

lcR kilrt fuRffur



mRt{6 qr{ft ryirtual image) qr{ Ricr sdrt rffiq I zraT rH $ rq<rs
ofl\rfir erilqrur ffi a-tffi ilffir qrt< sm 

"E-dr 
qr{fu Td.{r s-ff{.

qt€-q t ffifu arqM ft i s-5' M #o<ur qt @ocal length)i r

qart air6rqr tq< qric sr+( TH f,qs qrd;I {si Etr 9-+'Rr+} Foorqr crd
r+rqr fufl r,6*, @ qi mtiq*5k?rd'{fuq I

ffirftr

f,Fm, tkwlq, RIr{s *+{r<, ffis ++€(, cr{-+HX qsr qIFC sTq{ur66qT
e-+fr +{ sfr{r rfrq rqrqrqr E+r M ci{ e+{r qfuq tirsr sriqmr cft o-+tr
*< gq r qlqrqr rH gm ffi ffiir arq rrd rr<r.6 qT qrfu6+ sitr) s;-.+c
qr a.-ttr trq qffiqr rFA( yqlq rrffi Tn qr dcr$ilri.cr6r #e r

c.1i EEft (Sound) : t aqt t+ Hqtq{ril EEF{6r iltqT ftnr"rk+rf+r Frcrffirc
vqffi r{q+q r cr€Sfforr afrm} sltqr at W ftq'+} lTC ilrqft Ml-sr
eil{rd6 rctar{ lr+ r urqvft qrqt Mr nFT Et,R ncr6r ilrtr ilrt rr{cn
qq'dr+ +n nt (ffi6r qrftr q) ffic rqn lir) € r

rcP{ S6 T6rcd vfu d Et 6muru sarq Eq r afi vsq €-{-dr qrfrr t+ cp{
crEmcr ltdr Br5roqr Fffifiil qrs{qd rffirc vg6r sg66+ ftftTd {rfu +}t
HCi rqd Fdr+ Et{-dr€ <tk{ rtfu, (Mechanical energy) vf4q I Fsrt Ei
T\r66-{rc EF{ frE-q r ars} st&cr cg6} Vocal chord rrT +.sqq qqG qHM

ks-q t fi-dR, qrEk{, Hrtcfr qrf{6r incrr ?D'EIET ttr aft fttq'd fr r qrsa

ffi }+clnfu rr&( e+ qtt Tq+ Fr* so M ffi-er <r qtrs sder{
crerrErrtr Mq( Eqfrrd qTsrq rr+ qfu-q I qEftqT sqftEr qnftffr fra-ro q1 r

atf,+r d(re qr*ta'{ ffic rit a r

Efu6rdire

1.

?

Y.

d-dr Wqd
EIIIRI

Gi+r iFrf,<t / g{nqi

rq< e-w-Scr

\9

a

1o.

ft-dn ftre{Er lcl



1! ff,{rc sf,ItT qq6} Efr Hnr;T TIIEtrt tu}s, rrq iIT rqm) {t 6rm +,rf,6} rd'
ve 5ffi sir' (fir qkw,qr frrtsi 6rq Eq r wq 6rna] r<tqra (fir
qkq,qr grrq @ qrr 6rfi E{k {.<d r ar+o} rdqr E+ q<rfi qgqr qr

arnr5.fifr .rftqlqr qfiwwtrrq qr4md (fir Sr{ flqI s6li=T En qqrdril am rgfti
Ei'(rT wre[rfrF qrdq'( r rqft rlqqr qrcrtr<m lri, rfrcrEi-{ qt' ffq'{nc) iTcTr

grqrc+I Sqqr qfr rm{r rrkq I crqktR rdKr+l {r{q qT qrdil 6r* qkq,qr
. qfrrqfrril grsr <t+r q.fr66 (Disorder Neurone) qr€ firqkfr T{r& Ti lr{q

T<n srt?F'Trqre tffii EEFrfr qntftcqr wffr iilH ffi qrfr'6rq r{e t

q.q.1 taFftf IRIrt @ropagation of sound) : Sdt ffi fimrqr {Wrq{ AFsffiEr

Fffiqr ier\r6) qfr W tH tt+,q r $ ar*r ftrr+1 Erw at +*+ t Et arftr
71.dr qq+t Akq | fusqr arc+I arq{ qnt q6adqr 5fr t rfi} 66i{r qfrr}

rrf{ 6rrd qurqi{re sEfr rsror t<t qP{ f6 
"rt 

rrt arqrdr {"Ire t* t qf&
wnfu qf6r g,tr{ r

(ks{r sfl=r qq6} ilct)

rqfr rtrq tET E+ qlErrrqT <ts+r aur s1 wuTGF \16 6rdTr qftq{ qi {61

Erd{r saq1 r tf Eai ( qrffi aqCt Efr wnfu qEt qrq I {tal-rlir't 6ur ilTt

quI66 €r|q\r6r Er$qr qrq at gq fi EH 6rdqr 6q E.q I aF{ InIrwT t(r {st
qrfrl\rd ( Effi ffi Compressions and Rarefactions rtPrg t 5€iiler ffi
qr Effi ffi ffi ffi r<f iltr{E qf{e r Rr<er+ffiqr <ffi 6ur

(particles) il sqcq Sq{r qR rrfo} ffi str' il<l7.6l qfrFirc1.s (Amplitude)

qf{q I

ilcf GIEfE

rfr rcf gflET r{ rsr< t<t Eq qIE{FErC eqh q-drir{ s{R qq tsffi TIIErrrqT

rts+r a"r ffir q66 qt{ qfrrqfq 3lffiq (To and fro) atecql t

ar,rfi fr{tT
? ? ? ? 

"> 
ilf,+itffn

1cY kilH fuHur



t4FTg'flrlT (Transmission) +r erffr fr<drer rd ftr ffi :

. std (Source) : ae-<5o <q <ri afr s r{{ rrd I

. clqq (Mediun) crfrq (*s, irGT i tcr{) wtkre qP+ rsn Eq r

. crrd; (Receiver): 6r{ aqr qrfiistn qtrfr aft rr"r rrd r

q111 af{+l {ft (Velociry ofsound): efatqr erff A-dTq ffi tart qrJcr

esl r Erfr TrJqr \rffi<t otftr.n qc+r qIF{s frC r qrg-{ FE-{ {ts ftlq r qd
knd {-tr fr EE{r6n-!ft 6ri srffi Sqrtcr Ersir kt fuq r ffin cr qq 6t{(rdr
(rfdr{ qrd €rq elqr r{!rd r qfrfr r q $tE{rqr qrr-dri qlqrcr rfi r qrffi
TSrrrq fu{ wi r{i( +n Trkfl} ffi ksr {ft r +flrdn Erq <rs{r Hqr
qK E1Fqir r Er{ctrft E+q-{r sftEsfr 6(rs{ c'a} .+firdr sE lrir Enn qrs{
qt' r m selt rrd g{t('{ r Erii {qt ssrd +€r c't{ ETff Efifu] r Er*
qr4rq Er{d 6r{{r TEI{sC d;TiIA Ergn ffit qrsM gfiq E.d r Ers} rlr4rq
q-qt r qrs{r6} m4r*+} rrnB at aCt 

"Cni 
6Rrr+ Edl+ rgi qR} qFd 

r

<.fir lst6] < er* qrqrd+qqr Erfti Raq fuqrg{ E++ 1 q-dqr Er* ffi rq(
EE-gG ffi I srqard.Sr si6 Ee:tt rqrt qrq m-*-ff (q-fl qr6<tq fu-ffi {
Ffrqrqarrs) qrsrqr aFr6i rrtd rfrr rrg{ (H Gq I qrft e-qiI& Ergwr
dffisqq=1,
{qt <rs<rrr AP&I ftkf+} aft ar* omrq irqyr{ inffi Fqq = t,

Erstr FsiE} qram 6rft(q arig< effi sqq 1 = 1, -s,

<rsa Ht+t r er* sfugol 6ri6i (ft = d

d
ErrriFT qra (r] = -

Etr6) rrtd = m lio] <ft

1ft vn rd arH vra

Fcq r (t vr5o a-qlr+ crq (d ci rrqrqr aFr6} rrld 332 mis Sq {+
Frs*qr Erff gr{ r€t I qrq4rd6} Ea w*r 5f+a cts-6r CEfrcr qFil B.(rg{
frq-sR w ffrardt (tcr s+( +<r Er'il < sEr k{r et<r r<r at r€ qF{M

$i r fretcr +S +d qt<r crft{ft qtr olrfi ffi es+ q€r cp{ qfurft
rn qfti r vrffi {k +'<rS{r 3en vrff vR qc6r+ rrflq ofa Et {or q-rcr

rfi-ds'* FEErT ETE(6qI I

fuln+ ttnrq 1<{



rrtt(lq'
--5- 

-
. 10 - lt P{.( qrfi Brdrsi qrdfiqr qrfi qk -HI.

irr+t F{Eqr tffi qneni qrfrsod tdftrr
rrd ildrst r

o ffi qrffi Hkq rr|dqqr nt< msil I

. Y{iFt6T M irtfr :

q[q qlqq (vaccum) qT rfit{rqi (Iiil il(tr6} ir(f EIETE 7.7 xtoam( rrfr 3 x 108 m/s

qq rf,rro) Ftx,rP{fr F'ttr +fu gq ? m+ iltf6} ftFrF€T E"elru = 1.5)

ffit,

rtil ilttr+) irrf ilErrq (rr) = 7.7 xloam

r6Rr6) rrfr (c) = 3 x 108 m/s , .

trAt rcr+l ftr,rPrfl T-ttr 0r) = 1.5

rqRrrTI rfr{rdFl ilqf irEn€ (I) = ?

, <rd 1116) ilr = lrerTr r6rur6] t{r
furP{d{ Fi;m

3xtoom/s
=- 1.5

= 2 x L08m/s

rrd ir<tr+} qqq (fr) = 
t/1",

=$pz=3.gx101a7.7xLO-t

il$ qqH rh[ft Eltttt (constan| <trq I

6qV irEt|ii = +rt
qrtk

GIRTTIT ircf El't={lE = C il(fdl rtmFII Ei t{r

@
2xloamls +'

=-3.8x101.H2

rfftTdT ircf, qEtr{ = 5.2x10-7 m

lcl k{rt ftRnur



q.it.t EIGFEI TtT.rf,{ (Reflection of sound)

qr6{r* AiTr<rc [rrdFilr {rg<r il+( Tffi fu,-{r<nT ffi r-i rJ ftrfr r arft
rc Erflt qn'Ttql sM a,ret rerfr qfu cH Erflt c+( 6u$ql +fi Hrr

G e\ qrsrc qffA ilR Et+rd r qrfiil +ffi enqrq *fi ssrqr q'Sd gir
rrfr <v qqti irt qF[i[ u*{o} rr*a r] Er{Er€ cr6r fu\r{ I Erfqrt6} <ts tt
krrrqr ra q$q r 6rft+ *ffi i{rsrq c6(rcr rrg( dP6q( ETnfrt sPdqr6} rtq r

Trt E+ *a-src gfrq q\r+i tdP{ e+ ats ( ircr rkTtTtr APq( *d c\r6] Fryrtqr

s?di frqrqd cffi (Echo) cfft* <ts r cfuqffi t hrnanrr+l qrgrtcr

afrr+t +r qfq rsr q{rEi gP+i 6 I

Etr+ vn rt+T (tEftr+Iil= i -'- ',- '= " -"
(t qt( rtr[ (Fiifjl|' fiq

Eftri vn ttiol (t ffik c<r*ffi (ffi aim q.q I atr+ sfi'(t cR rr{.
qrt+} vm qnT cmrgrtrr ilFr g€m qliqrza<rJqr r gtr qrcrq EftF$ srJ(rd}
rrro) rrrqre hmrqrd r

cM{ rri rra @eflecting surfaces) nt +cr 6{ ( *dqrc st, rrrsq+} <t
t5 nreanall 6c S q+ s}firc Frd E{e{qT efuft fufuq( gt, rqi{ qr*
vrrrq gFriq t rrft vrc) {rrFRrq tPr$r cfd{ ytc [kdr
g'q r rrt afrr+} dlnqT cftrEqft q\r+) qnrd frfu( qr* rrrr(q R6 E{t{
gFr{or€ rJ-qrr{rt @everberation) ct{q I I-qrrcm+ qrftd r siREfr4
ElfuTdwri 6uifu{ eils'q il( qPsfr, tfu<r< Er, kicr E{ qrfflr qt( r
cffi?it irrsrq garrfir fufuq( qnEi t(r Eh ltra (Sound absorbser)

@6qt
rt
a

i!
I ftrd( qrfr ( 5 +.fu. cfu qrg
cq6) 2 *cI ffikf,6r crEq Fili{r
ictgq* rrft rert rri r

cEc A frr( rre( qrEq S qr€

Tdrg{r Tt i[-.T stqrslTqt ErsE}

3rFnEr n€ 1 wq tkq Ydr

firsi r

. sIFIIEI T'ET ( ITg ffi ART ZAON T ZBON 6 fofr5q-dt trq"E Titt
eqrei r

. q{rdt t5rcr Erd, irrrsr sr ftFrq <rtr vo Ffiqrfirc ft}qrsi r

. ffiFTq{'Gl

ktrH ftrerur 1qe



q.11.y qtSftt, frrFrrf,r f *mr @requency, pitch and-lntensity) :

ur.aft 6requency): arlttrd arorr Tfirirr Erqr sftrrd ilfut gqqr qrtgdl
krfirq rdr€ qrt Eil ctd q r sfrnerq& y/t qir srffi asrffi
flrrE +dqt qr*qrfr totto t$-s Ert rdqrs{ il{rqq+ r erft em F6rdt rrd
vrii stdfrF-.sqr 6fd tre wi ere rarcg ct( Bfirq Fffrq rr{ qrqffr r

qFr ETT EFIIii

G-fif)
s-qq (S)

sfilt+?s Erq

rarrqfu grz;

dkdr

t{rt
rtfr
IFFT

#+r

10

t2

9

il
l0

l0

t0

l0

l0

l0

t.2

0.9

l.l
I

ilsqts \'6 t+..sqr ERrq6} Er(-d rgrfir€ qqfu
qffirr$r

tt<gaEtrsqr(n)
" cFrifr(Ir{(o

€ffint tfifl rr&( rrft Tqn nr+r

Ealq( ffi 4qfu tFiTI cFIIiFt

ilrrs-{q+ r &m} rncrtrra crrtEflrr

rio} sfi'hqrfirrqrc rrfi ilrqE T{fr
{t qqfu tr<e c-n ftqtqr St6r fufi r

& qffi trcmfo 55ur irf strq Er[ r cfril*;s wq En il(fe T{grilrt
qr{ir ct{q I

aGrdf frrdr (Intensrf of round) : rtdil+B d{trffi +fira kC( qri rtH
cmqr€ Effrd frrcr 0r'ten.ity) qPrq r #*cr aftrd gqcr (Irutus) A
qIET<cI ilFrq r *rer it {qe E{frr* wdr cf{ it Eq r aftra frr-dT (
sqdrdr{ Trrlr, qre cfd ermra( (*h')< tfudir (d)cfi{cr crfuq r ffi
tcmr 6q* 0 cr a1, afrra;t *c (I c source of sormd), ffi (t 0 " -1)
{ qiFT (Iae)cr w dq t

@re4uency) qhq qt{

1trq kdm ftrglr



qGr6f frsgtil @irch of the sound) :

frrerdr EGrdI rm gr rl qri Et{ frwrzHz{k* om gwzrgzffi qqur$q r

fr{ttdl {qfucr r< vtg r Efuir irr{fu FT qgqr Awrdr at 6q r gtr+} <t*rrqM r T6r{ffi cf+cr ffiiAFcA qfrr+l frFrdT r& 6q r ftrnmrt u-g+<
tr4 ftq 61 ilq qi (P*{ r

Ecq ftp761

. ts- qr{k Gz) >

0.1 I 10 100 1000 10,000 1,00,000 10,00,000

Subsonic / htasonic Human hearing Ultrasonic

A+rr<re rca gi r<g

qt4r

q+<t

. Hfuq q-{rd€6E} Hffrq qqg+ srF n[ rFr (q{ ir< trrqr<ukrfi q-{r+C6..6n

w* qr<rq g< roltut qrqrq F{firfr 6s6a r;fl sq1 1

Tsr

EIil

kf,rc ftrHrr 1cl



c.1l.f. E{ft il(Fnl wirfe (Spectrum of sound wave)

wrlH aurer ffi aqfrr++*ftrc fiqqr{rfi Fqqrw rrftq r

q.fl.t ErGrfrt grTril @ffect of sound)

5qtr6l r{r{6r srtcr 6Fffi qrffi t qr+6r E(r6F Tq ilrRcB cwgfi-a6,{r

rqr iTi<g+r F{rr+q-6r srtcr qrq} 8trt6fr rtdr t<T Tfl€ qF6+ wd qrrq rqmit
FqfftrR tftrfr, f,r+e rqrs{ crs1vd ri r qln} qffir Yftr rrd {s-dr

ufrr+n rr1 rr{ T6n c\'6rn qwrt qrar Tfr trfr E4f{ sf,re{ rr* & Tn sli'cr

Er* crtr ffi qqdr firfr r srtu'E{'rn rftr qla} srscl atq grqr(6} clqq

f{ r€ I qlid{{r6-il!r<r {fr cqcr !r{5!r 6q I r(kd qrqrqil sncaqr {il 1rlr({r

iqrsq ri Frs+cr Erfr Sffi frrdl r {tftr+ nkc frrsr qftrqdl sm qorr$I
q+c<fi qfirnrd ar#qd mnrrqqlfur+r fiqtcr +etc srrq rrcrr5qqrsl fufr t

cr€5tr6cr qca HcT{q ( gqtFq r(E\r6r ts6F mqaq m Ek6l sqr{d
qftcr Eror friliq rr+ Grffi qfr qffir q\r6l nrfr r

EFrsqret Srdrfirsl sa afr rflur ( cHfuif (tIrgr

icrdcT cP{ aft r<q"rqrc qrnk6 Frsr M'cr+f} qtr+ gcg-dtsrffi
Trr( T+61 qft qrrr Fmr ? m Ergqrgt qet *r{I {f,k6 vgrcr rJR6r ffirt
IIrFr6F-qre lrFrq lEq Eqfrrd EroIil ITIi{16 ffisT ffil qrf,6rt icr(
rrtrfr{ k{rt imr qPqfu sin sfrErc drcI€) qrc fitfdl q6 BIEr{FFIra YaT ilH
gr

rr{ lool frtrqGfu looR dt +q.qtsq t{r€sre arcqrdt ilr(cltrfT r s'i6cq

daFr+r Hfuq srrroqt qaffi qftq6] fuft r st'3lEryilsl

T(FEI g?TR qrffu 6trz) *d rftr
EnET dtrf
sr vE *tr6

20 T<T iF'IT T6q q-{Ir{rjr

crnffin Sq
Fd

20-
20,000

FrdR, qrgfu{, irn
ka, ctffifid, Et,
rqfl, qr{fi qIft

. I(TiT IFIIE rrdI(FT{

o {€;EFI

wqrmtr6 20,000 rr<T

Tfr
qift ft-<, rfr, ila flfrail rkw

ttiil iFInFr, {rftc+r nq-fr

3rv-6s-dr ffisr trirl Gr{riFI

(Ultra sound), er{(qFl

| ,.o kdm frErur



rsfu+ aftcrrt qRqror srrrcrr 5<+rF6, ffirr(, w{fr, r<rwrritvre
+6, P{,$Tfi, EIffi r dtr< rtsdr W( I q{F{r Erfir.r} qrdr qo iftrqfitr<r TA
qE\rd Frm I sfr r{Frrcq* r*r<r sq afirdr qrfl strffrsocr vrg\rd nrc} rqffi qEaq aH qrdr crr{ qftg+r etFrtFrrr +{rmr, rrc+<a, ftt+,
qe}crqr, srfidr Ald, wre[, Tq, Scir+ r fftERr rt6r ftq r qwr EFr6]
crar \eo ifu{q?fu qo tkErtr qRrdr fufr I ir,rT rrrt srm Te grrreqr EFr6}
qrer w lfu+q<r 6c cr(gfi} ftrq] | krE it( ?fu{ffr<r {6
tqft {rFrrd snq &r cri cP{ Efrc{ ffid r6t *T6Fqr \eo ikq-w<r
6c Eqft rr{ci qrqfrr qr{q r

si[' BTEI.r{fl atr qlr{ ffifr+r q{Fr{r TfuflCdr R{ tfu t\ s+dr afuFGTr
qrqk6 rmsror qltcr qEmf,+d q@ fufr | gifi arEzFFrr[ gf,sEt{ clr{
ffr\r+r iqmqr rai s,s cifirfr, tarraft cn" qftqs) sr;rqr <ai ic cpflrd
qrt{rdFqr qrqk+ vrsras qE\rd nrfr I gifi.s+Hrrfl rqrrt rrftq+r crp{Gc
frfi+{qt rA vrqifu *fi iqrrqr r*in\r6r fuq r Frfr skrfu-d r"q EP{ qlr{
rrft\ror srrcr rcM qs yPdtt-dcT il{rq cEr$(, qo cld{rilcr kffi ircr ts-(Ikrdr,
{q yfu{rdqr qrd (TF{r nrrrEFrrn srerr r \1 cft{rdcr k<r gq-w ?ko
Frqr+qrrqr qtv{ {sq qfir Ftrsl $rrFIIdF cri\r+] ftrd I rr;[ Rooo rrT

clqr.sfi rfir\rd qqq?rqr cfr eaft lrqrqTtr ve-arn qR ttt{rtFTr lfr+
F{qTo-drc, T{ trfi ls-{fffl vrsr, km g{fl Er6r+a 116g €-1-6r sr+ nemrs1
Erkrl qqsr6F qE\r] ffi qi ilRi a{ffi q-a qErqT Ff<r il{ngt r qqrgi
*c+ds y+{r rio} qrE\r6} nr+ r

qM Pdrril{r fqfuq t{r6FTr rfr(r+} at{r(qrrgsfi ErE{q-ffi frftq Rnq
Ir.rRrIdF 

"tq6] 
B I drklr rFrRrTEFrI,f{uRrtfi r5a, ardwramr rrg, F+<r rc+q,

r6rJr, T{ iTqr riF-qEm yunfr.Tl ({sr, ag6} Ed mr qkn, q-sEs ski,
qrcfufi il{r crfi(qd Ersr, qt{ errrf,rcr Effi ?kS6r flt ai{r$lrTtF sI{cr
Tei qM rfr{rc qtq(r+r rrqrd eRI66-+} Tflr ltfu. TH rid qrrg6} ftrfr I

krrc+r *ttrqlurrwfr qEr{FF{ra orsqr$ srtr+rfur rrt +fir Eft y$urair

fo{Fd iffidQq qrrf,Grrar r& qn\rd e ci 5rtrc-sfi, a.rffi w{+1 +rdGcr
Ef{ r$ur6} cgr q-fr{I5iE rqisrm rtm} q r

Trt Erdqr€rt srtr{tkflA aFrr$urd ftctdcn€ q-q +n6cqr qft(r+} att rlwr
r qrFT ttrprffEr4 qarmd M tcrd{r Fqt{q Hnq FrRrraF
ffi C{cd f,A T<r sFd+ rgm rr* ntoq r

kdnftrrr 111



arafiet srtrffi) rdqn nfu ffi Tqqftrd rg6, amk6 rgmr gqi r<r0
qIlFIrG, s(r{r TsrtdIF{FF ( ffi+f,{rd 6,fr + aF{ rqrm} rrurrr vfu1 r

mrd qgrr+r ilnr iltc srfiti EaFrdt rtqqrs ffi, @r rcrffi
crqfuftr ffi, qlw ssrt flffirwrt skd q.rsrrf,ol ilt
u36n smqr6F) skil (ER q@ rrrmm rreErJft ilncr iqrc+r rq vot
*d6cql E.IP{ s$um w( qrfi rdq I GFIII : 8ft6( daq, k|i +q.qlilr

t{r€)

dMfi scr cfr <qrfrd

s{flildt srq qrt 6 fom qt{ TT0 gfq, mi+ at f" ers < rrtqri E-{ r<
rr{ r kka rrrtko Fmrfirc, Rrqnt, n[qR, ar.GR nqr qr.Frrtas i qfirf{
qftkq r srrarrril drfrr r{ffi trs} T$ rfr, rrrc, rcrffErs vhqr,

qfut rrr qrftqr qftFr+{qfrq r

gar$qi rqffi Grwrr ftfu< drtrc q* : Frr<r, qqtr, qrtf{ flfrt-+}

fiErprd qrtr AEi ffi6) qnrqr d qr$e r clffi t* RiITFr+l 6r{ i c+

Gltd <rH{ EflFrdt 6r{ fl r arqcd ftEr aq rrf, ffi dlsfd} ct'flqri cft
r{rffi Earifuq r

F{ffi {Tcr qElrc rr{ r+1 sr<r 6 I 6{ mffi qrqm rrf m <rrtt m
rq,mm =na R rcr rcltr{rate qerrt rrfti Fnfrr+ffiqr qP{ T{ffi E+|r

qkq r fi6rs6) rrftcn ild P*ra r{rt( 61 vfr : 5g+} rqor Er6} qd,

rrrild qar qt qd, sre t'at $ qd wft t qk+ erffitnw rtsn
qrifrq frrscr qt{ r{fd gq I sfiEF+} qdR ra cP{ fl+
Fffi rqftd (q r

riq s?g qrqFr+ ?effi +{f,a qIfu r@ +rQ sqq}r rri qt< I sror mfrr

6<16l E&cI goura q?rs ilrI f,d{ dttqT qr{T ki t rfuffi fte qgrr
qttrrdt sIHt rrtr mn M {f,6} krq sq< 6q I qfr *cr frrqrtrd?T (qkd
tn ** E'<arerc q ci Frd qfu{r r{,frilil n* arc rd t

ffi'4'rq{frT q6r6rcdt ilc{t{rt qM il r rqrfrd qMd aoftrrd akfl Etfi rt
qv* qW r* qP{ $[r+6rt firsq I GIqr< : ![fi is, kilrq +€flqr,

t{r€)

1\1 kilrq ftETq



qfictfiI fiI{

,rfi td c r'

firrdo qrcrtrtvado qrcrtr

. Er-tr Erfrd'tT( qr qflkaeF) gf+Ia wv Wa ard'qr tsi rrt s-{rsi r

. qil tg+s1 \re.cr tqcr $-r+) cErcr qnn ffin.=.'q ffi F6rrdr+ srfr
qrt Gitrhsls;T{ct 1

. ilfr qtr6l Tscr ?ks ffi e;r rrt q* qffi gfisi r

. Hffi il.rrq6) <rdri E+ Tqfu( q-6tq( qrdd Fr€ qqqssr srfr <ildr€
rri<r ffi t

frr+drd

frrrfrq aqmnr

rtt t{t q q'

. slc qft) qr{ Erfri Grt qn€qr qrq vtk
, E<qrsi I

. df{F wrwrqanq}qrgctdcrfr
sEre t

. {rrwffitr(qrstdFrfi
d< q+ ( {m aanai r

o 6JtraErffir{crffikqlg(F{m
{et ranui r

. rirffirrtrqinq

k{rt ftrwlr. 1St
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$d1-{ : j

flTrP{flT Tffia
@lectricity and nep.etism)

(rflrrirr : ERTF4T( T 1F6il61 &dqr EfttT qrt+t,. qr(qr FIs rlgtFr r wsr{r6
frrqcEq qfu rrt F{rftq, yrqPr6, trrrPro { crftkfi Etdfiffi+} yftr rt srn} rrt r
ffi gw { gER rrt Varg+ tnrqfu+rg <urffir rqn rt krt P{nrrdr verr6}
mfrr arroM sq{ir qEtqtrt 1ffi qqr|-{rrt ftrrur rr{'r

cfir{c

kg(r ltrT6 gaqG Ch{ rcrqnri il {i ilqtro M ffi qtd C6 y6rti
6q Eq I Fdg( r gw+,qr irqrt nfu q r EAa} qkftc s,r'" r Wqfur<r qdqrrs{r

gq f,fi rtr {qrvi *dtE qar atre{firt Efrrqt+ EHct{ tt &r I

wftg(sfirficr gq+,+i r1c {k6r dro} Eg tSqdq EqsR TdFd, r<tg6r Eqfrq
Tq-6F ffi srrd, lfr+, Erks(, intrt flflrqr 5r+ r*rr rrftrq+l gq r uccr€
gqr* r<rer, EIrfl qifl\Fr, qrfl rergr, td, +c( qqrg{, Tmgi, vrff ar<, ftrgfra
ifirflrre (qe(, F{crflfi, flfur ifo{, fuq, qJq{, kR ffiy sq61 r{ fu(
qmm{ Td t ktrrr r yP{Ht k6rg qmdr Mffiq s-qr€t qil* €€Wi [k6r
hcr\r6r kg-(r 

=qoa 
ilt{r w g.aifln qqt rrftfu r

frrW
q.1. 1q+lic { wffia fi[ (Mapetic and non-magnetic substances) :

flqrer s.rrll ?si qilffi 5{ vrrrr kfiT{ rr{ (t+q r fr q<d6F sf,-dd

Eqd rrtl-{+ srd{ur rrd G[* : $qrc, Frk r +tsrei art gq6 *
(Magrretic substances) qt{iS qi 3ra-d rtw sqqr qr6{rr ffi qqFc 1wfr ;

6rd, qrk+, Pocrq, wq, fusr+fic wfr) qr€ q5qeq ?-(C Non-magnetic

substances) qt+q t

qr6il tilir61 Tq-dwr€ t+ Ekqitur m''(fi q I s-{6r r1qr t* Eq-{€ Eqfrc
Eqt wtd {+ rclwr€ Esd t* ( d 6d ffi qrfttia} 6q I s'<a rft
cri d E+ Eq-dri qH qr< erfr rrqrr rrir qtcr+ iql vi $ 3q6 rli6
sqrc qrfi qffi sr Htr6 efrH wftr ilrt arqrgf, (*it r SnrB c1Pil+.{rrg

k{rq ftErur



( ((rEFrqn€T fi+r rmr &q r s{i vq.r rilffi Tq+t{ qtqrqrc H' frq
$rFrrfl hrrwq qt r

. ft rfftrs irrdr€ Eqfr{ *{qr rqr Eqr#{ H ffi( k{nqT
a;q*<zvrqrq Fyrn Eqe{ rJq6c ffi Eil Hq Ei tr<n{aoqrt

Diamagrretic Yilf qirg I ztktt qqrr{rFqr ilkt Eqe{ Hf qqr<qr

Magnetic moment {far gq I IIFII, kg, fu1v, qtfr, til, rqm, Trfu, qrfi,

Efu{q, BTFI{ BTrfr qqrffi rdf rgur ffift r

. gtPrt Ts+{ *rd sqfu{kqr rqfi{ ffi fr{rrtr( ar*rzqrqrq crqr
TErfiq yr ffi ffi Pararnagnetic rqr{ q|fg r paramagnetic

qffi qrP6t *t+1 qqr{qr qft rrr;r qrdrfi qq qft Magnetic moment
ffi w6rfr rw trofroart Eq+{ ffir rcr urffqqqqr qroff-il

Eifi, t ryIfu{rlT, qFtfrfi, trilt&nr, Erqt'ttf, ?ilfu.Fr, Brimnrt, Btr@rfr,

ildffirfi, Rare Earttr ffir6F tI Tfqr q+q-{ |

. 1wfia ffirr <ntq6r riltaoqr rE( qnrqr Eqfr{ Turdt Pr6rs gq vt
F{kIr rKI{E6qr€ Ferrom4gretic rrfl{ qPrg I tF[1q, Frfu, qilE|Ed t
qffif (Ahico) dt furr wft Fenomagnetic qffi sffroras H. I

ilqr$ili qqr qq+ T<r r A,

o Diamagnrlip rqqrfl{ qq6} qrq rdrrdr€ ffid Efi Eq+.+} qrfu rrqr
sif irGT Tfl{ +qrr E+( AisPr( eftq qi Eq+,+qa;f $ rar$<r vo,
ilte Tfl{ frqqr v{g I Paramagnetic v<r{qr {t Faqrfinq tr#nf,<t fr+,
sdA qftrrTrq ksq r

. Diamagnetic q<nffi rJurqr ilrrfirdr EH E+ sTo, qEr r fr vqffi
Curie dt P{rrq qlr{ nt?r{ Tfir{sR frft|T( irFr.fi'rnr*T ildrs{rfr Tq6A
oilffi EEil+t{ rJur qs r1d I

. Paramagnetic ( Ferromagnetic Tqt{E6,il Curie d fuqq tnGFtt .rft r

ilrrfirr+t Tffi fr qqffi Tqdq rJurqr qtc{f,{ BTrSq r

q.R. Eq6,t[,r, ntl-( Clypes of Magnet)

EFrr?re { qFrrc|ifsR Tqi[,-6F Hfuq e?rrcil Eqt I il{r4elr$rR sr6fr6 Ts+
qq1 Efur 5qqr qilctr rqs qrq{ r sr{k6 TTfir€ tirs rel=r qprq r qfur
Sqqr Eil+,r Eqm,.6G qfr Pemanent ( Temporary Eq-{ I hfrq rrfr Hgqa} yfr{r
trt qflq-+r Tq+,FG {s{rfr iR ltfu'{rrfr Eq{ I

!:

I 1qq kilrt furwur



ErriFrc[r Enurefi cft Iffir frfoc 16r<+r Eq( r

bar magnet

tdr qlT.E-dr 9r[rc6G)

kr t a+I ae 5wa i rsrfu rs FF{re arriliffi T( #*d 5rrfiq 6,Tq
(Magnetic keeper) tTI @ q r kr b r c ifi EE|rF'FF gM +gr qrfrcdt
(Horseshoe)Tq6 ckq I d gro+I wr+rrr ffi k<cr qrfq r

Frr a +I Tqfir-€ loudspeaker Tq6 cfuq I zre 3w6qr srt q-{dri EfrT!fr
qri cffiErc R( Radiat f{ Frcirr rio} g-q r sffi or+1 g+rn Enrrft 6rdrtrtt q-qn ntdl E-q r kr e qr @ g+o+r rrt r Efrrtft S+ f+eo "*(Curve) *mrr+r Eq{ I ?Rr r+r<a trwr{ Moving Coil MeterTqa qfrq r

TE{.fri Rlaflsr (fcst of Mapet)

d < 1w,o t qr Art r'fr 6qrrrr+r mtr vtr, rG 11req .5nr,rc kerds sr
terdt{ ilrar qrsr<cr q(qlqJ qi 6q r 1Erdc Tur6F d +Wnwrt tq+qfq r d T< Tq6 fi a etrc rfi 6qnvr+r ilftr F{q dk+Trc srqtft 6l
trq( I

ffifr+i qr ildaFd qFil ttn:r, qrff{ cr ik*l i qla-( T-dq-dr6 lfqcr$<t
r*+ rr+ sr<fuq frclrcr E+( d rq rq ci dil Effi il r qfr sr< <frrsr
k{rnr s,ft dt{ qi vfi'q< Eq6 *fi | '

ior5egrc
mag,Gt

5ci1.f:n
keeoer

hooden
spacer

ktrrq frreTsr 1qe

iou6sEaater'
jnaenet



j.Y.

qct t-qqtC( <rHr qq;al Et E4EF Tffiqrc qr6f+( cq ri vr. rrg gw+
Flr{ Tq+{ Tq E} r ir< Sra qq qr6tr? { q-61 {q fr+FFd q+ qi d rS
5r+ 5) rq qt6q r

qfuq r{'F{E\rd T<tnt tficr rr$ \'gcr Eq+1q rg rm} 6 gg 1+{cr
eri r qft s5 rqd gt *s+ TErfrc Tqqr* wqdul rp1 a-( +qfl rrt{ qi ill
Ttn"r r+ frrEai+} TS Eril6 i Tq qP+.q, {qqr irfi qg Yrq fr5< I

EFdEr Isr($ @roperties of Magnetic)

5<oor Ht rJqrdc Eq{ r fui .ior+r qrur<ql {{qr{ 5c-+1< rq<re q(crg-{
sH ( Hftrq cftfi-sr qrffr rfr{r qffcq I Eq+-6} wd Ame Tq q'G 6RUre

Trfl-i kg-( s-f,rri?fu scqntq6] +rcr sr+rr qkq r r<t\r{r tqfrq Eq.6F

+q F6ftr 5-{rsil il rrd srqrq sr+{r i a} ryrffifu t rgql qpr 6
qftF-*d {fidr€ fflII wt qqrsi sr5fi, slffifir sccr frr\r6} 'Tliiq I 

qmrnrilql

TE-6ili{E{urrsffi-q r

. a6fi4ft EFirn d}< ErErrS{ Eq€ sBqft sircftq k{Ilfi E+( Tq r

{rd r{q 6RUr + A vi y6q. cfr 1rildq ltffi k6rq qqd qr{q 
r

y*+} Tq-frc Cq'6F Erft+ wtfr qrq-6} sr-t r <M E$r<r w-& kfl:cr

Ei q\r6rn ffir gc-6r +qqr qrc{q Ei TE-+-+) kftre Tur+} quRcr {*
q\16I fr t

. EEFFTFT 
qwrT Sf,6] Aqqr Brr+{ur T sq6 qqt5r ftqqr Mq Eq 1

. 1q66] ilecr qrodur qtfu at r *qql 6c
E-q l frs fi{r{T qq6l qlqt{6 Tq6-6F frqr
ttfu rrqq ge r $'sw gtrt r qftr"r gt
g{66 Fca qSd Eqr+ Eq6,+ {( *} TI
terSq r

. Tqffirt vft qar ltt qFrqtr+r fi,im f*rE qqfls{ st*{ r Tq+kr
Bnqk6 TE-fiaF vm <ftwr Mr( q,ft E++r Eqt I Tqfir€ 6{qr&r
qrqh+ cqm gerw rt*t l 6{+fr 1rTffi* qtd sr* grr rrt vft rwr
fi$ra g{6F arqt <rq( r

q.r. EriFrfirsi PcfE @reparation of Magnet)

gc-ft qas-or qpfo6 gq5'5q futr (Ctrain)ffirK qts6r gql r sm fuffi
+t( fi qrgrP{6 Ewafir€ mqrfr qI F{rft cr{r e"-f,t 116 st6"A ilfr ffirGfr

Tq6 Tq r gea,m{ Tqd + rrrt< q-tr\r+r Eq5'66 Hg.t 
=q+ 

{ Es+dr
es{r 1IE\-6r 3rft rqqr sicrkd Eq+tc qrfu-6r qrEr(cr ei+r gworcr

i+-- ----r- - -;- - --+-l

Si+ -+ --) +iN
l=+- - --+- - =+---=ri

l1c Pdir{ fuepr



srfr fqt r F+gq+} srrrdrn et+r EqfirF {srfr qC nqtt srlM Eq{ r

TE-d Eqe{ Tg-dr€ 40 - 50 rr+ \ut k{rcr ilnf,R rrrk T{\"+r fur
T{rsi Tq+-+} ffid qp sir Tqfiqr sflEr Eq I

kd 3n{d@,

il.niil{ qr{r wq+ trr a d,

. frlqi EHr sErdG Hq( Yg4al Trq-ffc er+i k{nqr cirt sm ftToT c+ qt rrH Grrgr11 si6 Tq Trr6cr cftErd gq r

. ktrir) qknqr€ ildrq( yEA?i TR-+lq +{cr mrc+Tur Ryttefi cn rrt rqr
sifi'srilr Sworr vitum gq r

. F{rfi Tq6 Fnsr+r ilft silq Etfi ffi T+{r $trd I

1.S. frqKftt Tta lSources of electricity)

fulfq+i ffi €tr rqi rmfir 16r.6] ErtqT ltr qaq {tr r mrrq_6q1 6gFGk< lStatic; I Errr (Cunent) rrt f€ cFrqr eryrw qecg , **o eilffigqd sccr{ s{urqrc qftq | il fu + Rv-<frgqd s}d f,{ (F+-q r

ftr$qg.( INtRr qnrql vecrfi lrt rrtcr Electroporus inn Van de gra.ff generator
nrklT gtr6wrfF et{r r{qd. l

qRrPqgq+) gdrr{ rr{ Hkq r+rrar trro @aniel, Leclanche, Dry, Standard,
Cadmium, Latimar), \rak6 arrfr (Atomic batrery), stA +d Ghoto cell),
erSr* 6prrrr"o) er ilrtr< (Generator) ant{fri rftr qftq r M ydf,r #
Direct current (d.c.) varat rF€ qi S?rta aqr gr{il+d y+{T ffi
Attemating (a-c.) +l giqrfi qfuq r tqqr srqrqfrqr EFneq?F.{ Trndffi fi+cr*rro gq-1r g*fra q*eqr€ rasftrrnr VsI$ a@ ge, s+*foil

{s tt rtrff+ S.B 
=Aafi.+} 

!Hr6 ttr *dcr frg(Hrct fd, +*"
{* crrrtr P4T( Eicrlm ?r{ rffia; aiL aqr e1-5ilq}qrc 61 il* Ag(
sf,rrfi trt st+,q r +itd(, srfirct{rc frg( vfirfi rr{ Tqoat-qreTi {\;'
Cq I lq+qrt +c rrPdcr Ettg( fr sqz cr+d H*(silti-{ rf.e i

kdn ftRfi
111



(,.9.

sU tdrrn Black body @ E-q r stA tdcl r+tn qifrfu* kg( vflrfi
6q r nte) Mr rgr ( srErrcFr Brrlncrr ?Rr<re frt qr et Hgt ctqa r{
++,q I slz} tf,cl rfr4 yIffi Ecqtr rrfr€ r q<r td6o vchr .rt sraror

f,rqd<fu ffi Ee, crfi ildrsi, qnr r6rsi qIfr 6m rftq t

R{i k{( (Static Electricity)

Tilfq ridr r<*r5rc ffit, a6- ( q6{n q+6I Eq( | qFlret q{srrl
qrcr5tcqr @{ ( qffi FSr l-<rfi gq r qfr qga qflffi {d{'{r rlH
qi crsa rcl{qr €6r ffi{d|F r6fcr d"{rg r<r{<re EfrfrrdIF (t{ q-+iqr

iirq Fnm ffirqqr cFffi r<r c-A q\tqil 6iln {orflro q+s-ffqEq
ci ffi{ F<i Er N rofqr mrer+ sI+ sfi< E*q I qFE Ei rfl{+ kg(
rqn 1l?( q1 ft =rdre G 6rJcr Rr< lstaticl qc( sftIEq( r qrdE6 rdrd
qr{6,d \t* Srdcr qffi erd6r qilfili Eqrtrfi (Insulator) qPriq qi qIffi
m6 Ei qflffi gq66 (Qoniluctc) qef,q I Eslfficr gsq q\rdl qr+6F

g+ attdra ct( {+1 Er$qr $r+ qriql 1 qI,+Ec rgt fit qli effi
Discharge qFrq r q<t{cr ser;i qg6r qr+6c krFrqr Et( Hgq gfir<{ rrs1

qrdrt ftrGr$( (Static electricityl vkq t

qtffi {ffi ffi sI g(f{ qt ?FrrI (@r Eqm{r rrqlr aqrffI q\rcd

E@€F so'affiqr rft r st, frftnfrqri geml our qr fffr ar{rfrdr gtrcl

*g{r ilm qi qtril str rq-dwd sk* qrqtil( qr+ftr nd I

aqroqr <.reol Effir EFrdfi] qxr+1 qftr+ ffi<r crr ret vtr'Efitqrt qrqfu(

qlEtur lrd r ra @ afrffifi Frrrtrdr E-dr ffi{ v*c r sfi'rm]rErc + E(T

T{ st+-q $ zr{ vqdl T<t{t qrs{l qffi ftk{d (frffi qrm} rqrq qllal

6q I d ffiz G-dr rq-r@I€ fil srd q9+} TSn qrqftrt qr6{sr qI k6'fuI

rr4 rq r str frr-ff€ ftrg-fiq fri @lectric fielQ qfaq I RER Erg(dr hgftq fi
SqAq q* qq ilqt{ Mq M tr{ tcrdc (Field lines) qk q'(6 6q{ I fi
Se tqr66 r<trr+ qrtqre EIki Fr*-6I 1zrnf,Frfi k* rim gq1 1

Roo kdn ftRrrr

atrdrr Efii
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(a-{rff6 qr+) (zqrdra qr4)

sr4 crl-6r rqEGEi fufu *{cr qi crm 1t*r q=rqvrA (nversly
proportional) gq I

amrqlm qq6l at qla ffirr+] 6REr& oFrfisl E-rrcr cg6r ffi qek
& { Er.rd6} frqqr mrer+ qr$ vaq 6q r ffic qr+GlF6r frqfl qr+ftr

Eirg+f gtrnEFrtr6)g*raiffit qr+ftrrr{ I *fiT{q'fi Emrffit@ift1t
orrr*dr grmr rd1 ( Eftr+ T Er{rd1it g-dmr EftfrrfF vqn F,T{r kror
qqcfu v{rt qr+re Hlr Ei qqr{1} 95 61q-q6} g51 gr: vfuqqr ve r

d'{tcr cqr+ac qrrwr rrrqn q*cr ffircro qrt ssa Sq cn E+qT Tqrtr+
srq strq fq r E+{rfc €dr€ qqr+c+} teilfl rrrqlr fiF rsfi aunero qr$
gdrq E.q qi rqrs rs-dr{ ffrd6 rsd{r lrrq(r qnrflrfi qrd garq E.q r gffi
wrkffir€ tPr<s<tr rrqr qrkoqr rrrero sl{ strq Eiq qi +fi
ffi tqts Cfu|s rscr rrrqqrsirErrkfirrqrfiF qr$ sFrT Eq I

t{flft ilrlgo} recFr, Qfu€( il{r 1116} Tn +g-6r qar<r ffio qrem arsi
evt fu'ar rCi rrt6l rgf,d tFfrqr€ *e r tsflft arc rd t $n6ed lrffi{r
s{ur &T $rrcr sr$ sara c\r6] 5;q | lFn EFr<T qrrr qgdt srt Discharge (i
tI(Er+ qd sIIqM irql M ffi gq rTqFGEr +qm at sr* g-trq g{dr€
Tq-rF gwr aasrqr Hlrs 1

acridr{ crd uq* q'o r fr,
. ?rdrd EIFII<Tq (Discharge);r{rt-+rtrq ffiql{(G ar$cr qfu(FBJ r

. qrfld stur t<r srffiqr sr+ sem gq r rrrt ssrrt q\r6r sr+66 T<{rf
v<i Sftc( ftffi<F{f( gq1 r wfu qrfr E ?rr q(ErE qkfir ilf6(r k{q
gq{l

. ffi qd.(r ffii6I ilrrilc 30,00OoCvEr trq I

I ffi6fr5] tFri'+ h-i ?nn qerr66 +m-.Hr rdrd fts.fqgqd yftr rfuq I

o edtrr€ rrrqa qr{ sf,r;{ Eq rn qn ffi fidf ffir*ql yf,T rrr\rrr

kdn ftrHUr ?01



I

. k(ftg(fr FrTfrc fiTft+r qf6g @lecuonic componeut) frttrd q t

. tkM qEiqr {ffi} cN qr.Erd GmntrrF.rfl slRt\.dr E@
6rflr+ 26,ooo(q6) ffiq sfifr rq6l E-q r

o inif,f{Ftf irlr< qgftr crftrd e<cr E+ {g( ilt[{ rq+r qrfrr Earthing

'(sd t

q.q. nEnr(UI gr{ t< lSinpte dry cell)

F{fqoi +fa' FTTII Voltaic cell,

Daniel cell, Leclanche cell, Cadmium

cell, Latimar cell T Atomic battery d
sffrql Dry cell lr{t crdrcr Y+.r IliA
q6q 1 qs6l Yts mrdr c+6} t +

- q6ns.r (ffi s r E.{C+ ffiF{r
(Position) rtr qft nq stdq t

EEffit ilfrt qr+or frg& qiid gq vrfr aqrem 5+dr arc rrio} Eq rffi
frq rrr{rm 614r r=art rrrd drfr ffiq( @ 6q r rci q-{r.Ts q{fi1 6rc
rrd r arfc G ( k? fut fidcr ffidn-c rtk!|+} 6q r kg ffi frrrcE
qrdftfi Filtrqs, Erair Efr r kg ffi haTq ftgdt 6q r ordr rgw{
Fd[ crdrdlr rq+ ?rft @ Sq | tsm, tsa} qm 6qffi1 ffi? qFftq

Ertrfirf,s, srfR ( ufirs( qs'iftrdl fuwr rrfuqa} gA t ffi rfl{ EIfr(
qrg{qrc ttra drFr +{, rc6zr (w wtkd qrRd s-< rfrC6} gq r Mt
ttircft-+t qr{rfi trH ffn Hfrdrc ffi qiftqr rqts <tfr( qrq r

clEr Er{M arrTdT 1.5 ffi g.q !F ffir yffit ffi u-$ vrq r Mr
emfqiilir{ ctcr at*er ffi *fr{T (Series)wer{ rffi r +(d qrflfud ffitE
(Intemal resistarce) Ererfi 6'rt (0.1 O) (q I

Ertil{ frk{ wr+r<qr Er;rg.FI 6q1 I ffiq rrt gr{+( r+qrEe, tleFffi st6e,

HT(q"4, ErPqs( i-c {rftqr yftr rrftq I

rnrqr irG[ srtr+1 yftr ilrqfirt cfr r+rr rr+ $i-* q\rdt A I teqT {fu\rdr
ql{Itrq gr$rfiI{sn g*a{rr Golar.ization) (fire rte m ftffi vrn T,i svrr

?ol FHH ftrrrrr

\

I



yja i-(i q\r+l gqrn fr T'k6 Fcm'kgn ,rqdl Eirn F{rfrq F{qr (Locat action)

eI ar<urft qrfr vq{sq rdr{r r{r0 ntqi €'r€qt EEftra} on1 a.+ET: u-qt vre r

q.q. ffi (Connection of cells)

qrs{qEilFr-{ffi frFrff€ kffrq a5t q-gr{.ri'sP4q I dsFr Til Erfiq.{ff( {{F{re

crq En ffi qrdr qft s'r+r'r+ Cq r Erg+ wt tt-g drcP{ tn N
+,r{ErqT€ s{6-+-(ur qt{q r qrqrqfir ic-66-drt *gfrfi'c (Series), (r+TFTI<R

(Parallel) aw *uft+q (Iqrcr.T( (Series parallel) qI frteq r

q.q.f ffiJ6,c wsr< (Series connection)

(a) (c)

fq-dqr ffi rrt qszt ffi rc {flirr q-d tddl {q ge n'fu'6 eccr il@r
q'ern'6q-{r{ ffixq wsH qt{q I qq ran-dr wsn xqcl t"l-sil (qqr qfr qdi
1.5 qlczA s-(t emf (E) Ear qri qqdr q{rn EM slqrq} 8fu6 Fccr qq
q+( qtfrEre dG Hg(+I qrdr krd s-Esri+ e-@ ure r

qft ftff ftlr;r 6-rrrrT Erlrt ffinu R { {Err ilts\.6r M trqctr 'n,qq fi6.
qftwqBt wrql w+iu R+nr E.€ (r = M srr<fu+, q+iul q-<] qqenql ts6
ffiqq-qz Er+ Fsq-d I: ,'E.,,. (nr* R)

M 3n<kd sr+ira +q (0.1 o) ilq I qrkt q-{ta (R) +l Ei-frqr qrflfu+

qqffi q6;q cri fr rr 1i.e. m =o) r fi-
ftT(cftcqcr qC kq.( sfi'cftqwfi nfr\r+r M rgrdt u-1vrom e-Q vrq r

qrfudt k{cr Wercri tfr fr3ai H"{ (a) d rr<r 3 s{t r tq ilH ke (c) d
+te r r+rr i-q< E.q r

kfm ftrqTrr Rol



(,.(,.1. (ItlrnEI( srg? (Parallel Connection)

(d) (e) (0

H-d{r k,qq-R rtr q+ M n+rro ge-or{ \'6rk{ ( zrn*r+ g+eG u-+Ik<frtqd q-sra arqrt qqmffi {6Fr (paraltel connection) ctd-q i qs. s_+,rcdrq-sl;rfi tdd emf (E) E&{ r qfr k1;q rrftcq{n n *cT t-fr dr€ q-mir qqr snfrL6
q-dta r(j.i*i*i.. ..."=o) gq rqft srt6t q-<-nq R ,{q vin q|qvq+1 q-Eqr

u-dE' (r * n) er w"a r q-et q+srcr st, qirwrqre E-c frgd I = *fu ur<na

rynq I qftt q-{ilu-+i <idr,{T rrrq E€ r sti I = * ge, srqfu vm.qftqq_fle
sri i+g(qsa t'f,-qrd {G q<rdfr Cq I

InIFr<< q-emcr frgqfr qrer c-q-d qC-dr C{ri fur O r f rn qri 6te!il qrdrqr
s-c+, Tqi ,{C+l Eiln s-qrd crirfi ra.c+ q-tq r irt q-qFntr( q-sn f{S+} hgE
ct{o,*r sqrffi qrdr rqe qfr oHd at a-rvq strc-q qqir *qro prt trsET
etrc6-qt r

(,.10 fl4g(cftcq @lectric Circuit)
hT( PfEi mA gr Frg-gdr drd., drs r gqrco ilcd rca-src qi<q e{qd frTqvf{qE
(Electric circuit) rfaq ,.".4 .o qqcr $H-m66 trq{ sq{ of q-* oS" fr_qt
{'+d-{ | sild-{ qqtd'srd' eqr6 E{fir qrftr q< qr}dt w€cd riu r sA-+-g+-is itqi
qrdr q< Er q-dl,Ti 6T{ H rr{ r @ra;r qrhqr< gtr<r cft.i ei+a-66 p6}d,
6r("rt Ptrfl g.rrm Eq ri crqdr Frfr r gm qrq-d, si-_trA--+i qrhsm.rr+r
slt{d qC ilct{ ia-qd- {G tflTr+r qi<tr c-trr6rrril crqdrq( + FflE11 Tff\r+1 q I

vrqrq gge-{, dR ( {@dI mm.rfr @<w t+qiur ?rd st6q r

10Y
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taqqvftcc ftrciur rt tqrsf,or ilrFr ilr.+] (grm ffi ffrfi ctd r alrfid (mr
(fi 1-{+i vt(, 6Frft, +<t, E-{R, gdfl qrftffiG cft rftr rrt Ht+-q r ffi
trEFrr sft'Eqrs yftr rnf FiT(c-{r6 6-q ci 6r hurffi icrs{ ffikc
rqrqrtt kr<, m{e EfuPs sris qqi( +€ 6r€fi qrEi qr-qr r*rr rrd qtdq r

kg-( P€-Ci frfui sqflvrEF rrrqFil;tR (parallel) afu+ wen (Series)
inrt rrtlFnErt rfu+ q-gm rrf sf+q r

frg( cPtcqqr ffirt Ckcr qf6n

fak+ v+rr<ra-< qenl

qfr Srrqr: TrtFIliR (
5ffl-o,Frql q-gm rrffi r fug( itqi srcr{n qs6 q;i qsaqq-6 q* i-fi sq+a"r6g;+r
t-{+<-r6 her1sR fi{r

rLl----1- '---7- --l----.t- 4t-+ttr-
{rir6} iR iafuq+1 * fifa<+1 an hft-{d q-{tq

------.-- q1 -----.r-.-

{< ks
---l H H --

qE
€-

qd

+n+
Ckdr

--@-
qGT

--m- --l-
kcr flqrkeR

Elg @
qrqm''<r-( +fi

c,.1r

cnwqr€ F+e

fu*f,{ffi @lectromagnet)

q-qn-at drean arcr+] ilrc6) Ai*zr s76T q-{qr e-tBr" Tq-dq <q s-* n-crrt
ilq ErdI rri s-m ge-da qw srqrff qq+'cr cftnrd qq r krm r yfrkeiT *{qr
dI h{ffiT<t frFtd' 3r€flfi Te-+-fr Ut 6i' rre' {r6q I ilgskfi-(, tfuEil"{, tc

h-flq ftreilr



fu{ Bnfi il@,

1.lR

H, ZtdFrq{ Ei-krT ts!?F<ura6{Tr rnr e?FTGFT Tq+,-6F rfir qpqr+T qqq r zRT

Tq+.+i rg Rrcr rrffi fifi rquSvrca il?FR ( ttfu' q\rfr qfl-s{ Tq
frt

m,qi+dT q-d Fm kg€q{

krq{qT ffi+rE t*qraorror firqkqrqr Hq.€q-6 qfr qfuil rrt Frqirr rrfi

Mae-qrE t€rsq qP+.q r arfr q< kqrdrq ffir 6r+fi{6Fqr vm{r rrFG kg-(
vrA @ ard, qrser sflfiq dr r Fagqqftqq +< fir Tqfrq rq Eq+,qr
qfruril d t qon fcr vtn, kg.€q6-fr Bn'm TEAq gr turst rsfr q\rd U{rn
E{n qr8qr ffi6{qr ffi q\'+1 g{rn qra Tffi slrz{rtr kgfrq 916 grarq qg

sq 1fuq em qtsq s{rfc6q I

E+T+.Erc @ narin (Electricity from Magnetism)

tr-{. t820 rrT mdZsi kq.ftqfra (Electric field) i
TqfrqeH (Magnetic field) fuqfur G .rA E<r rwt'rc
qk tqrffi ffi AaTfr+ qr*Fil ffi kqr{rqT

grdr rqt kqR d.q r nfu' {arr+1 roai-<eqgR
Michael Faraday

(r79r - 1867)

@

ircr$ili qrfl qq+ Ttr il il,
. hq( ( Tqo-trqqT tTfttv( (Erq gq rrfr gr t*r<r vBn

wr rrnei qfu- tfi{s affi'-6 ilq'Ftfts+q sidk g1 r

kg( r Eq+ffiqT trq'a' 6-e' wi gr v+il E lcRo qr

\'ger ilq rfiTftrfr 6 qr{6rt ffiq6r fuq r Hans Christian Orsted
Aug. 14, 1777-March9, 1851.

. qT 1823 qr Briston William Sturgeon t aqr"r+Tffi ;FGr tmmtt Tfr{r rrt
tr4ffiq h-(gq+ fuqiur rrt+,r kq rq. l8z9q;r frts' ffifr ilrffi rr< ydrq

trt qrfutnft f4qqrE6 ftqirr qt+r frq t

Roq kf,rt ftmpr

\
I



rrt<Wffiffirqrewffikqrrn
q-sa Eqt PrqR wd r ttk, v<Hq-d kdrffi{sr
frr{ft{8rin 3rafiq tr{ FTdsI rdq-q ci TE-frq*i+ qt{

Pc1-qar<r s.tv-q rrffi rn q<t si-d krFrqr +fr qrd t

s{-+l ffir{rcr qr\r6} Tqt ffi F{ 1831 qr fi'n $rqfdl ff{ rfliq rttt
?qr{ftc r Tq-ffifir Teq'-fic Fturs-cr€ 6r{i Tt t@Iffi (R rqreri
nre-<qr iiri( rar$sr str'qrqrnffi hT€Rr rqr6 q\r6l icrdq r T{ {{crdcr
m< rwrfr sifi inrqr kg-( cft ufi orlvrcm rd qrq | {ffi Fq:t(rrml crdr

e-qi 1<t TE-+,d lrfuqr qft rr c+s r5rfit qqtqr@r{ Erd trt gllqqlffi
m rar$<r fi6 irrrfi e.m.f. rr€ Hg-€r<t T6i sffi Fcg-( EE-fr{ Effrfi
@lectro mapetic induction) qffrq r qrea rtr vrnC6\ t giqrfilsErd kdr{
cPqffi fdcr *f6fr flk ct r srfirfr fi iita( c* kdrdcr qulfrd 6r{'r+
sq?FruraF g1wrfr wt+gq 6Uydro electricity) rer({ Irt 5w 1k+r to{q t

Tffi wcrkd qqd Hg€mdr P{fi (rc6}

ffir+] furcr rt c{s r Fficr icr\q* rrt
crqt Erd-+l TA ffi rrrd qrrdr Fflr r
+( qH Eqfr{ Tn fsr6l ?flrr (S"
rEi T{ crm ffi hT( s-f,{ kfi v.{ifi
rdr
(rcdT qrfi+l k{n cfi6d-{.rq qi kT({6i kfir cft cFc{F{ trq I qqfiq fdcr
stqe{ E+ kg(Frao} erfi {+f,<r cBn €Frd rtr crnqd E-dTt s{-+1 rrt$6-fl"q1

6 pflTff€ CM <rqt 6rd'dl frqq Gleming rielt hand ruIe) qt{q r

{Rl tr{ c,

o sf$fr$ W 6ErH Bn+r<qr fi-qi r

. vfi €q{trfi€ to .rfl qfr rcriie il(a Ai' t

. r<d quffir qqrdr f{rid qrffidl rq-o-i rerC(
rqt"qrfr lf-(qr ffi r

. T{rtq er< iH emri qszT fr's v-eo gttei
t Fr+r"i +r{ qr<qR idrj{rgi r

. Efi 6't4 T-d rqr-"'flfrfu"rtqT o<it qm ifu'q
FtqsffitTs{ G I

fffiH ftHlT 10s



mr{en{ qrdr cg+ t-tr r d,

. ffi ffi++ c15fi s<rit q t83t cT q6r crnC6} f4gq1qfrc
Rrdra qmd ffir6 frtq, mn r( l830cr t qil flrl\r+r &rq r m srfr qrml

qfuqrc+r <ttqr 6r4ra nqn rt rg r{r<r cBil v,rCil v-t, q<r+} wa-art

SFrqr tr1 sq-d fiEI F{ril ffin qial t rar< wffi iq kt clqf,( t s6'
qeqrqre (+f, rysr eTtn r{ 1832 cr ssccr({6} kar< (Theory of self

inductance) qil iln{ IrtFlftrd qt I q( 3IIfrEFF( Efirkr lnductance 6I q6rE (Unio

mt Henry<rrroor rrt gf,dr€ vcr6r ilftr (IqtFrd llfi(fr t

. atqizrr *lffi aqt rmqqk<
qrfiq S;tr}i ftrg{+l f{qr rqtq (t ron,

elecfode, cathode, anode sKI IrqEF Tffi
cr$cfq qtsr foc g{ wtq ch sft"+ rr6F[iFI (rv
q'frrT rrftG r

q.lf fuKti sr(Ft r q(fti cfrI (Effect of current and its use)

rH rt cF<( rcfr tt sffi Er6I qificr -fl\'+1 t-r+l ffi gor< ftfrNFE
rA u-{ar< vrq( fi r tt sffiil nr+1 rtr\r+l futqr at Fctrrc rrt qrd cft
err{ r rfir cfr effi (:wr€ st'fr +-crs} rt {+1 M fuftPci Em fuc{ r

qffi r qrqri # vtora qt4{EIfi +fr wqcfu e slrfii qt&cr m-t {.m t-rd
Rrfi ernc( F$ crfr r ar@ e sP6fi (qr ct{ Fq{ qrfr | q6k{ 6rfi dqrtcl

ffi( rrd rrc.nr ftrd r til H'H +flfi-+r qffiqrc tft t.{61 k41 rca Wicn
rtfirfi+ T+( qrfr r qsrcz rr} sffin ffi TcKEBtqr +trrR ck k<t qkt t Vr+}
k;fi F<rS<t vrd r1ar< r qqarcrr d ctrtt{ nqr(r6l ?Er c 4ffi qt I +fi
ftnqfr qtrfiil FrfrI ilIiEl (6s gd t s+fr r rffifr ir6{r t mmrd @'t t

qtr€ qi qt( qft qrdrcr ?Tgg r

\rsa Er$r r+t qrf+i wrq trrgi * cF{.qr fi{fr Atqr d rq-d r<i'E{ sqcr
nqr flns{ qaq Er-drt flttr<rn r nrt r{qt ErE-dri qfrs{r {rA ftfi fl{+i
ffidrrc {qq+ Gq I

qrEG EftAr+l q, Fra( frfrq+i, F+qr<rft tffiql hirqd), {rg{ Ea< Hfftqrd Q
lI.+ ?rfr +{ r drr k*m cadr cra r fi srrfi firSfl Ert ffi qfr tt qlcrn

qfft \1696{ k+ qt .rt Taqql I tt fficr fi sraq-ro *qri q E+{

Roc lq-flT ftETrr



qR.d fuq T( qdrT q{T rrd Fd+ t{r t fufr r c qrftfu qrfiilr€ Er<n qrtr qrfr r

c il B.Sc. clq rriEl crq fi H-sfi r qrfi rfls-{ qi.h r G 011 snfr }t cl{ i
ttq, * r Effi r6rsi Tqrcdr cP{ a iq * fr | sflEd W<r+ r q{6rkr
rm l€ yfrrner+ ar{ rri q+m {lrg@ qg qrq +t t rrcc gi e fu\'{ rqtt qrq rqr{ sur rr{ rq qrH q r{rt ci g:e t<r F*a{l-5gv( crir( r Erfrnqtt qcrg Frg-ftc srq{ftr€ a* fi-q-{fir qffrf, ir{r qffi{r 1tf{, M{
ft{-roiTri q{'ilsgqR ri furilr+} Erfrqr qqn q I

fr ildrsi vrrfi (Heating e4uipments) E::F crffc qrfltffffiRr glaq ffiiq q\rd
ar{sil fu',rret e-flq*} S ET 9000 C Fq+l irFr[.q-fl cH ar ffi srrl-a1-a1

&t q+o.r qr6T flg ilcft iltrd q4-6rfc6 qH sffi qr6r q r

"+tarw qrurrc r e-€ gt 61 r <iu q-trr<T qfri t Ur 6qrE|cqdt qq .
(tf,d6c qeit h r aia cft t-ffir E+ tsr cft Ec q-+ En, T{r rur{ y+
EIEd t crfi +t fr + qH c+sq qredr qa qrt< t +6rcr EQi+1 q( a I

T{rd m rtecr W..r6 ( qf,ak+ gi wrarc sfrrfr W ilqt{ +tt Tqr ilFttra
q\r6r+ qe-6rfr6 M at +rq riEI q I <T{rsdcr 40w cr{ frT( cc-( W
drcfr ffiq ltftner{ n+rvr qrfuqT qft{dq r+ F{il cad v<r a-+1* *a s ,qd( 30% fuWfu r+rqrflfu.qr vpom gq r kgq urr r sqrm g*+]
EkdlqErc wr{<r gi qC ilcfr qrdrrc qafl +fi {A fts6} q,q{Tftr q{q
Te ffiffi mr 0t wc rrcp{ qf,drfu+ qw <ffi B I eimrk+ wr <fuil qG
Erorn tw Br-frr \,fuFr& Mfirw a-rdr fuft nqc cF{ d.ff<tr Fqril Tqt
TSrF+1 qIfrsR sT6R &q( Tq r q.*frrfr qfiAa6 Tr5.{ kartrcr f,<r arirarcrT
At*s E<rtrg"{ rffi rqi qtr fri cH qPcil qtr fr rnrmr r6H qfu.re
qrdqr q+gC qq1 I ar* Hqmq-rcqr qh qwr yftnnflm frqr',ftEs {Fdffi q.*oT

6q1 1 qtq st{ r rrt{r qfi rt'fi s{ cfu+ H ryrrqsfl l.sc. rqi Mt
fucrqq'il{nrd $ €<rd qrPqqr qt{r fug qil+r g<rilurre E( r

frqq+) swra Eq+-drs gq I 5w+tr {ftFcr ct{ kgE srqrqc rrt rfu q rAWM imr, rFFrqT, Eq-#q {rfltncr cftqil rrd rfo,q ri +ark6 ffilR qsr
qil EFiqlilt qiqr tc6Ri rarr ffir+ ffi ffiil 6rft+ q-q-{R F{+ qd. r

fufd T6'q-dr+ E+ qft cqdqr* fuafi fi sF6q rTflt Him qi fr shqrEr
q-qqrar *'nffi Tffi ar+fiq qcr\rdr t-{ Eflcrfti$t re-qr< Rq rrqft.qtt r
stsrrs d qrcr+) q+srq q-ft ffi 1t tq6r 6}dr{r

hT( { Tq+.+} Brfirsqq+} ar<q vfi @a r gq6q sr+.<urrs Bnfrw,R
rrfi(r+r 6{ | qFFi qsq-frMr€ rqt s-sE Aq, tEft, tFdfuq-{, ilfuqrrifuq, tffi{,

k{H frRfur Rol



6lq-a(, BFc, srtEr{ qrft vrrnr clfiTs+} frT{ tt&cI qrT{ ckdf{
s1ffirq t

q,.fv qtml 3tlufe{.6, Rffifi (Molecular theory of magnetism)

5qr q{dr€ 3rAift{r Magnet qi+q r rrdr fl!, Magnetite (Fe:Oa) qnrtno}

Magnesia vi Erdm {+r<r ctsil +qr qf6} qt{q r Hfrqr ffi++'rs B.c. 2000

ifu + TE-+,d rlurt{r citFrd kq ct{-q I er+{ Frq, ffi€c tqo+} am fuc

ri E<r q+{cr sdc qr+} vrrq I fi{mt{ ffifir se qYfl qlkd fltqr
t<cr strq rft\rqrc TE-+.d rre Fft.ffi nN'q $qr Rrc +dr q-A

E<t vt{& rScrt rr{'<to-q r drccr lwo-+r ertm q{iqr<'ffi c{ 1068

k( ffi rria] qrre r qmd Fcl;rf,q rr<5<t @ siffi{, Er$r-€lq+1 qqfi,
Bli{I(, {-iIr{I6 sgrsi (Launching) 6r*qr Eq6 Cva sFrq {q{r qtd} q I

gE-6-dr-{'fr ssr{{q t-qrgi 6r+cr Frdd, rrq, qr+Et{, ffi, tq{, q(niir ErkII

q6T{ eTIfu66F-6} at cPtryc qia} q I

TEf,+ft" Wa q-frq vRn 5e qs+t stnure trd m qffqft sfl ( <frrq frfl|tr(

sft qq r qEfr Eqac-dr€ qroftT ilqI Fr6{uI rrs rTqao} ffifad ffirfl.d}

iltqT ffi r( 186i qr nkrFr rrio] r fcrErR 1996 qI if,arrg qio\ kami ss

Fqfi qrefi rriE] cr5q r sr*+ gqdq rqrs erf,-* qrqr (Tiny) Ts6-{6t
qidr E;B( r Ir*F ( TE-+tq v<t*6r w1wu5 vft EEd + 6q( I fi wer* qnr

fiqfd+ Tq{F-dr \rtrrd FT + Iffi A ri sffi qrqfl Gqi q t Tqfq
r<ttqr qrrrfa-o Eq+.66 \rfircficr {< i-{ (chain) qr efr\r+I E-q1 qi EE-6qI
qrqtffi Tq6,r6 s61 1 <fffu k{nfd( s.+( <i-or 6q1 r lwaa} qqr{EEI qltcl

rqr rccr€ i+t rsfsdr p4q qffi I stfi'katirdr{ ilfi s*c qF(r6I &16@

Skrrd,

=qaqri 
g* sr

crql

Ylt1unt
tq+lq +g

fqfrq rq-66qr€ 5w+m vPturt rr<i qs-dr 

=q+tq 
Ur ac{r, Td qrq ( qga

nf< m*r cm6Tq+c nfu St' +fit r +rqf+o 1q+,d +{ Eqtr firsi
xrcr Eil\rst ffirrrl Ems orw<r vtfu Eqo-dt r1ut q{qi qq6r+ {m q\rdr

E{1r€ |

dy<r {A qr{rc[ q-rr crqi r+6 ffi w w'a Tt fq'6

-+-+l-++l-> ->
S-+ -)l-+ --+l-+ -+N

-)+l-++l-)+

-+ -+ -+ -+
-+ -+ -> -+
-+ -+ -+ -+

Rl0 k{ri frrHEr



a

I

q5r=qore
groor 5*i-a q-d6wr€ ff cft q.<qrcc (ft+{ r

TE-+lc sccR-rd arrr 1r+d Tqfrc rq-+} fiurkd Eq-+-+i ffi 5-erqrffi( q< aqtm wr+ffr rr{ r

-+ -+s- --) N

=qdcrf,rfiTTeq {qart wrfr 1r+n cftq-d rd iilq irs.q Eq I storko EqdF-6} i{
qQ amr drr irflq rqd Ensq;
tqffr€ Rirq Gqqr dT* IrH qrf,r {16} qrq} T&r+tq ryr arvr, le {t' qr€ I Eq*{ TlFn mr *rs1 rH qrqrPro 

=qad S<: fu mrs{ a} r

Eq-o-6l lfr6{ 1uT is qfine +.ns{f, erfrr gq56 3rfra a+w Magnetic
Keepersrll ltqrd I

t
t

++++
J

J<-(-?<-
. lEiFn{ ildr$fi qrqk6 Eq-d.6} +{ q-{g r qr+ qrd Eqfrq {ur qq trd I

sFIrckFII Esfir{ 6900C - gTgo g nq6} ilrnrrrrr ilfiSfi {gfr ilrw} Eq-+t{
Ur nq.rd r 5<6a r5lr ns E+ + nqflTilr€ q't Fr{ (Curie point) qi{q T{Tfl{'F€ stosTa qq r

. Srwr€ qffdqr T vnqr+ G{qr qrRr cffi} qr+il {urcr Er( qFrT6r 6l-flT
qrrk+, Ifr+,6id5t Eq+{*rrqrqE} r

. Sqar{ sqrf,A qrfu trqr {rd gfu rrwr wrr6} q.+ nt ffi 6q r

qfl{ cFrfi qrulko TF€IF sc-r gi ( frt{F6} q1urk6 Tq665di IFEAq
ltfu'qrnrcr Neutralizecq6}+ rrd {d rq6} E{ tr{S r

qffcqltr{r il4 ,-

--) -+

s-+ --) N-+ -+

Yq6 -+
+++-)

S+ + -) +N
-+-++-+

-) -+
S.+ + N

-++

+ Ery+tq{q

kdn fulrq
?11

a



1. . ffi @scl g6 r iN-61 ilscr F<s firC( Tqrqrsi r

. qtr(kqqr* kalqr ffi Tt ${fura ffirrdrn Sfdrgcr s}sl crt
sq3i I

. E(rtq drcdr{ Erii-dcr l0 - 15 s:+r ik arrr qqrgi r qrgq trqrc
Erflr< Fr+rnr kdqr tcr(.{fr rrt it< rqr*e'ilcd $fs ffir qFrqr kdcr
q* dffi6 4- 5 t.fu. qfr qrtt-r Frsre I

. EI-{e-6] gtfscr arIEFnr qft qt rtrle gd;i t

. 66qqr* Pficr tclqd* ffi qq( fiqq-d WFs{r g*flq t.{ft(
{rd I ffrrfi;I ffi ffi qi qnraBl ffid qr{rm r{rtn rH 6gS r

. :FrE(ai fi Crcr E[s EE6 II€t I

. qr{t q}k vftfu W qi' r anrert
\'6*A Erdn Ecrgi r

. zffihqrwlr6\ FIq{G I

Wv gc

tq-( kc
grc k{

1.
o gdr qs qqffirg Ym+i Tqfrq g< H rt t*nn ntt t

. 3w6-6) ttfu Er6+g r&< ar$f$ a-qim ore, f,et qr F+ar+ftlrB( zts
qi'r

. Eqrrr.* Em EE-f,rfu qt{ 6rfrd ffi Efirsi r $qFr6l q-tr{rc q'A-dr

ffiterfF Hs cli l

. m''.nrrrrl q*n c-{rcdl qr6rc** ki artcr E}i r

. 6e Tq66] g.{ siag qfir+} Ft,q-wm ilfrqrsi r

It? k{rc ftEflor

ar<+] arw

I

I

I
I
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gl-{ : 1o

wfr{, qrdr, qrfi r *fic
(Land, Air, Water and Weather)

(BFtrfiT : ftnr+fd qfu{, 6rEr, crfr r ffi'{r qqFa-( H$r+} vrsr{r6 ( arerE
qq6r tcrE6 cksrn rt qnFEEr irrn q-d<Pt,qr nt ffi Hqq-{q-6r qrtcr ilrt ( ffi
Wt vi rr.+tco r ffi+ fr66 yfr{r rrt vrgm ffi66 wFfrFd C6f,A qnrq;t6r
ar{slcq r kfl{ AqET qt k{H ftnflrdr g(cr{-6r qrftr ftErrr 1r{ r

cfrqq

yEfl w+6] ttt srrq-4 st TitrA r g4 *H qrts't qtqB qrr t *{6@r'ErFr
vtqffi qmsq qa vd r54fir qficq+r fiF ftrrwr +{6d vqrr{r q{ ifu\dl
q r arfr e$+l qnrsrr+l qrfia* Effi crar g{rd t TA qH et srccfi t ffi
ffi egn r cra {+ rrfr r affi qtfiin r EEffi ri+*,rsrc qrfi {q} qt{ crd
+{6c vf,tf, qCo} crqdr fu q r vs{d BTIRFFIr feflo] ctfic q.ndR
qftr+t{ €t rrfr r arcr fl* ffi Erflre Tqi vPr 9451 ctcccr qqHr rrk<r
at cff.sdq rsGdr q r ilfr qrfi qrd E( Efr Td T{d? df r s{fr T(? \rd} lM
irrr=Frr { fr+rila mM 6R!ri l4qr qio} ilr6} ffi( rrfw q(fr !,llnTcr6iF
g(r

Wq t qrcrtfr*ar qdT6F P{rqq + Erfr Fffarrr<r srt6c6r q1 m sr&, cfrt,
qrq-qfi vsr cr{tf,+rdca;t vgtB rewqrrtmFccrqrrEffiI*fr rffiem
rffi q irwrt fu{."ur rr+ Hc rflrdr.r ilsErft #ttvt at H Er}+}.q r {f,
\rdqfl fi r c* Hclr+qEnFa) fltcr 6rfr sEt q+d I

frqq
1o.1. qrfr (The Earth)

gd Csa sflTq* i r qsfl E+( Erfr vryt croft t ras,6 {<lfttffir trrs{
rid r Frffi qr+rm qi t* ff{-{6e cri, crsi, TR, $Er, T+GT{ qrf{6r

vrrtfi {fi v.rtrq q( r afril qv( ilqrtti PffiR cfl{6€ ,stfl r<I{EF q*qr

srdf r T( 1frqr Efu r5qr vi rrrtq, r*-qrfi { ztrf,r+wr irrdrq q, if{
3rer r6rrr &r r rff t crq-{ qrtd r (q't crfi T{sffi dqrrc n r t 14rr eir<r
qft ac frl r rr* kqrwrrqrd qftr+Pd df,tr-fi{ qqqr Fftrs gq r nfr r

RlY F{sm frrfiq



yffi t{Hri rr+ +Tfi{ TEI t6 ?

1o.r.1 q45l snfiTt

Td Ekq lFdrorc q I Tcdt*q +r qk Ee+) ( q-+{ +d afu g+51 u ,

{cEri*c trrfl qrs lRr$(q.i Hfur< S+q +{cr Errs lRqy kfrfoer q r

14ilr€ +F ci #rE yo EEIr< Hkc( ilr+ +ft qhq I Iq *d Hka
r6rwl qgtTn EH 6tfi fru-s iffi tkq m *ts r rr+) Ertrt crtrfr crs 6t(
il( Rr* fl?r ilr+( TrH fisrfi q I 1dqtt crrfr Ersr+i a_en ar}( rH evrcrd argwee rft-q I

T*{i
q-{qrhd tsft . v.\ rrq q{
rra-e+) qqr F+5r[ : {oi,wo,ooo qriffifug1

elnIqug: lYq,yoo,oooSriHfuC(
qtr€rg: 1q1,1o6,ooo+rtfrdfira

frq: i xlo pfrrrq

IrG( E{€ : {.e trT{ z raifufug1
1o.1.RTcftFr fo* rta

yffin{ qR Trw qqcrfi qfuE 
1

1. Erl6t an?ror ET sr r€ (Crust) _ { tfu fo Fo.fu. erfiil
1. qErqr€T (Manrle) -

i. rtBt *r (Outercore) -
Y. M +( (nner core) -

iooo F+.fu. erd
noo f6.fu. qr+*

lioo F+.fu. qnail

TF{ (CrusQ: fr 1fu 6r-k rH sir<r qrm r* d r qgro} qomdtarv* ri r Ffr crd+ S I TT16) Ffucr r Hkrtsq r vfuq qt-€qr 1eFqnnkamq srd s | fiFrr \eos qFr q? qgFFne qffi g 1 rel r& carqrkk+r r qqfufl c6q{ r

qqcueFr (Mantle): qr6) Erfufu<I fufi qm F{* cfrldt q r T6i {trd rrfrilrt affisro) T6rt S T+ 6n urvrlg k{$tc si F++t arqrqrd wa gq r fiilq qEr{qr€ qrrqr qft.'q t$ilrr T uqrnfuqq fuftr+e ra cr{rfi cr{q rTwr{
T<r+} Ef,r# i+ mrdr g+m rrf qf6q 

1

k{H ftrgsr
?1{



.--.---

itGlrfit( (Outer core) : qEElligq|r<I kd drE] ilrdr{ slfrt +( qtri6 | ?r6t

6fir{ l Frk Yrffi 3r.ts[lTr cr6q I

ftffrYt (Inner core) : t vircr M ra dl I {Ef wd rEsrr& Frlk < qGnc

+{ rsk6 qlq Grt irRI C(digto t rrct 5t( q<rqrqr Ga} rltm q t qEl'd

(tq6T ioooo irfr#fu xoooo frfu|6s qqd q{m q I

10.1.1 lrtfg, glrasl l tqF(

T*o} F<rt-61 aftq \eos crtr crft+ arHl s I lt++ crH qr'Hrt qrrtrtrt

t"o".""1 +rg r qtfr los qFrrr trElit, irrsa, iFr rrsfi 1 ft6a 61 1 5ag+

6r${r ce{ F6-d'} ffiFr 6sr qgtr.* Eidt 6q r rrtrt srE|I qgm (Bedrock)

qfrq I qftqks\ qk{tr<r qtfu sH {c'rfir€ r6rs qlt{q I ioo nre(c-<I

qrffi T6r< r loo Fra<q<r w crffi €rd (Hrll) qft1qJ t rail qrcFFrGFI

q1grFrFqqKT{-
(6,) frg{R ({rE (Fold Mountain) : yfi rcarr q1ilnfr6 kqrreqa rtrrd srd cft

96 fr I imw( rfirc+I srefr r<rrf,+l E+ qr{Er€ <rqt{rd SePf<erc rqn RcI fr

E{rilFT s€.r€ rtre rq r rd T6lgqr{ cYsfi Yfls qF{q r ctg<r( rlElit Er<I

d q* qIfu @ ci ei crr w qfuq r qIfu s{i crtrdrt qc-{ft (Atrticline) t
rq sffri qmdrt qftraed (Svncline) qt{q r ffi fuqmq (6rs qflr+n-6} rdrs

elr

(q) Es rtrs @lock Mountain) : $ (rtr6{r std''il( rr+t ta <m (Fault) ser<

{t d cFr re afirq qi d cm crfu s€ r rrt ri q6rrqr{ kS c-6rs

qtre r fiftrc+r fr+ varsal +qqFFTI frlrc qrfi dq I

(rr) qrfl{6 r(Gi (Vocanic rock; : wrorla ffic t{T Frffi qr{r qqr r* r}+}

tr61.adTr€ qqr{6 q6rs qt{q I

((rgqre 5r5{I

. it sqii qg6r Yars+r 4lrdG silqft Hil 6r+( mkq Eq rflf,e t

qfraFcdt qr+ftI A;a {<q t

. q6r$ fidql Tffit ilr E-d EaR rdF{T( sg({rrrfl sflr({ rrfr q,rqr kq'

sl6?q r

nc6lsIiIrqTEr{lqrffqH(E-qr'rffqRffit-rsEar-{q{.{6qr6{vr
r* qfuq 

'. qilg* Ererdl EIa A}-( crfi vrfi'u-5 qrdr{wT frrfu 1

iiq
Pq.dr{ fuHq



. y6r& ct{rcr asrcrffit Hffi mt iko ftfrrdr Eq I Bfua rorc+r
q-&5t6o r qrrea) Afr ffi qrt*d q-6rs{ qt6q r

iftr€ HHEilr E+{fi R cfta rfls( ( rd ( rq **r:g E;q( 1 qrr+ qfr
q{e+ qr6{q 116 r

. it dkcT,i d-d6F tfr ( ?fus rd. qp{ y{-r6d€ aroffn gq1 1

sqst't (Valley) : qftsft T6Ts qq( ffi krn Wrrrsrt sys6r qt{q r

Erdcr€T, irRr, crg, g+d qrfr gtrer?f,iFr giiFaT E{ |

t<n euin) : Fgr fliTr<re ioo fudrrr<r zFr tsltiFfi <H rqq< Wrreri fqm
qt{q r ffi ra{ Bz zrc+r firrcT ETI

&ilild crA cffi, cft crcl g{rn 8 ssrct fr* eqe r sftfr ru€ ffi
rq+) qr€R qF{q r

. tqmqr qmrqm 
CHEr 6q r <rel trtr( Ei Wr+ rqr+i s=ffi Eq I

ffi w{+fi rre r $crrgo gq r at& Err+r tti{s6€ qqrr{ ilG (
sq-elimfi sfittrtd r{'clrqrfue Eqtr

b.rYqftTr rd
1+61 s+{ *q v.t crs s{ cc} I Iffi qk q(& F{qq( W1-qn cfoad-{E6
src I IEfi dail cP{ srm rt{ r kH orvd r+sr qfr} *r < qfu*+t r+rqr
*fu rfu r qftn t4qr qrrqrr rartrre \,fu{r, Ttc, qfu-6r, rf,rqifu+r
<nnqarettor, aQPwr r C€rE6r rt r t ffi T6rsFr-(Fd {qr(ra q1 1

il( *q lv a,t-e Effi fr s+ rert{rrc *te\'(( \'$t qril+{r qr${I qH
fufr tqfrfi si qSt rtrsm m 1r{kf,6r q.rdr€ f€F{r qrt CBa
qlifuqr r Brd +.g{rqcr.€ c* r fr ct{ Trr{r: ktr fr gBo frfuq mmfur+}
s,{ fud $r* fr rgrtrrrF q6r6iqr6 16r i*fdt qq r Rr+6F?r *qqr rdrqFrcr€
qir
qf6il cF{ fr qrrgr {c'r-s6€ k( +f,{ r krrft rarwr qi6t r d qvre r r+T

Wrs-+} $refi c+fl tuirFoiil qrFr crrfrq sqriltfl ffi Rrdrfrq $16] ild
Ee rrd ffi vSAl r rst + Ei|A r{ {lrfu F6w ts.f,Fd rqd ffi 1 *ft
qiftor r $c, qBr+rtrq Ea q€k6 TarfiFrtd F{rcr sfi&rr itftr\EFl qrfr

ksm RrHEr Tle



k<r (Gracture) q r d kr itdil qikrr, ttq t ffi wr< rR<
q#rd<re aar *qr-& r

rrt t Ttroqr qrrqrr k<r qt( qrrqrr {qrsdleqr kurP{d 11 I fr W-sdr'€
ffid (Megaplate) q|rq r S qfu qCfu ts +,ts q{ wnk(q,rat E* tr{
fuqr{ r q e frfr ffi P{kd qfw qklFret i r Iftil Eeftrg qarm rrqi qr6r

ge F+ ss sr<fuqr Eil { rFGrrrT fu0rd fufr, tnTc qqr qr{il{ qgr.r6} Frqfur {fr r

ts o,tffr tv atrs Effi Hfufi qirrcfl qiqgr€c Filft'r qq qi @
qrrqrr r*c VgqrrE Frqfur qq I qgn E(i, ifui, Hkfi rrirrcil T+il6c rn
TT flErtrq qrt q r qrdr$t ffic qq( qP{ q+6 T+r6c Frqt"r tg r qrryqr€
qt{ r+ffile frqtor qg r

ft {+ 1<16} FrqR lr<t 14 qk( r qffiq q r

1o.1. irEFI ( qret (Rock and soil)

rrdwtrr qtfrqr G rs, 6tfr ilft ffi rcr e riirt TEFr<Ta qffi gq r qcn

rrqr fttzi ce, vrfi qgqr fSA qor qrft qfr qsm t gt r Hnrfi e?FFGf,r C{IGlr
t* qgm t g1 r arffir EFrcrT TrPur[rq t Hfuq eirrcfl 6rfr q.{n
qrffit r fi qft qgm + g{ I (sr Frq rd { q( dGtFt rr{ Tfr{r lm ter, Frfi t
qrfu qft qgm t g{ r

1o.R.1 irElirfl rt'l.( (fypes of rock)

qFrq r<t{qrd EH rEfuqr qrgt frfi r ?rer Eq-"ni qsn qFrq r egrrter€ ftH
fr{ nufur Hqrr{ r+ gPoq r

(a) qi qgm (Sedimentary rock)

(q) qffitd qEFT (Metamorpohic rock)

FD qr{iq qAT (Ipeous rock)

(rF) vt agn : e={e?[ {t qffi qrf,dr{ qt qgn qfrq t qq r+rc+} qgnr<r fr
TgH T(IT Eq I

gr-g dr, F*+r (conglomerate), r{6r(rt (Mud stone), te lSnae;, ur{rdt,
e{t{qqrn, nrc aft q} qgr{frr s(rrQT E( I

{lc ksm frErrr



vi v6r {q qEHTqr rtc r{Ml E.q tct qgmqr +{rtftq tfcq rffi
a,tdt sffi EPdErs rdrfr r Hfo;r rorc+r €fuc td r +ffi r<r< cp{ c}
<6rm i Eq I Ercr, rfr, nrrm vtft+ Erqiqrcl.or wrz}, {qqr 1 ar< qErr k{Ggr
q+6r &( TqFF r ctdr fr*q r rficFrtft'il rfr, en cr str6r Ffucr sr {qr
ilt( W:t ar qd r {fft qtfr tcrftq+r rG 1P{fucor qilftilt r*rq Rft qrq r
irtirnrrrr oer c+{gn rq r c} qm ri sffrqr rs< ffi gq rcrt r*, am
cIvtrf, Ntm a rqrrt+rq} qrtlAn qn{rrvMa€cTl#rdrcrfu
s& qrrs m4 r ret qi cErt ldut krr( qErri Wq on Fr*rr hqrcrc
rrql

(l) cffiftr qEr< . qi qErr ( qFi{ qErt I# M qrrnr rnkr qtqr fur+} ilq r
Tfrt clq& 15c qfurt{ qC( rH qfrili ffi rEr{ f+e t qt qErir<r
qffir qErt a<r Sq r kr, Rz, crf(, Fltdga, fu€ wtfr qffid qErr EtI
gfr <rg r(rE (T16 Crust) ErCtrgqI k(r ffi ( F{Gil( rrffi qqsrcr
e;1 rm ft sEr{E€+f ir?d {ilfr ffi gg rvd cr<&{ sca,rfiq ft,qf,{il f{tr(m; t riairci tF,q"-'Ek I q(qr{r g16r qAqtrF qEFrlBtFrr (ti[r
ar& r wH cErr6) vqfiT qrdr( r, ilc ( cfirt clq* rRi fr qgrf,d} wqffi{qtqffiftqErlaq smftGqcft{t{tqrr+efi qffi{& r qdq}
sErt qrE{€}firc qffiil qEq crft T<q ci fr B+ cErt ilrk{r Erd+ssl" t
qilt Eiflr

(rr) qFi[ qEri flgeouc rock) r 1ffi H qnr rs< en] q r rffior qr<66
il+( yr#t q+e{rqr w( r 4 rcs v6t T+di rilfsrB( qrJqr +drq( cr.nq sET
rq r qFiq vgn +ft F{E g€ r,im hlrfuil r{ I

(i0 qmr.'gA qrr (Volcanicrock)

1qD 5.afud rlrr @lutonicrock)

EErclTfr qgn ; qrqrtQ qElr ffid tqr ffi ercr +drg( EH qErtdr€
qm1d qgn qkq r sfr : +sr€ 1ffisfurr, gfu6 qrP{ | wtqrt+q qgmcr

S{, qt&, rrcr, ftlr qsr qrfr rrr(dr qrsi (Ores)vft v6q r

ffia aEr< : 1ffi rtErrlriitrrfl G|-E;I Ecrrcrn <rkt q€.am foC61 6alq
errti+r get r +-r*< ard Wq efta frffi +q 1 qrrqr <rk( p{w-{ rcrt
Fqtr q5rf,+l vs'rdn F{Rft +{Tq( qH rfi-dr{ ffiq <grt qft..q r krilt

k{FT ftrtrqr ?11



ffi<r ffio<ur gq r elii qf,qr Hfuq r+rc+r h,trqas qrrqt r tr+o)
Fffi qr{rqr st drcft f4cr {rr ffi-{ qff6d-{ fcr fi vflq srirt qrJ'6{ r {d
q-Ert{r fi(, Frdq, qrfrr+, qEnnrftTr r(til trg( qft qrfi T€q r

lo.R.l irgF{ an filn (Formation of rock)

q-gmi fc-(tr( Fq cftr{+{ rrfairq{ r y{r{r rgrd?rrc cqi TEr{ e-A 6{ F{Gil(

sftrt-q r i{is e-6lc6r sretro d-m-6cn qgm Filiur rr+ 614 qft€q r frq qET{

qa-er{ qsrq-r rrft r

lo.R.lilEFI al{<r fqi f

vgm knT qffi qrrrqr rfr t-< q-6rr+I 
=gm 

fr q(tts{ rd qR , qt, qFiq qr

ar{afad l-tn rqqr+r iltr a-gra-d {nrd flexnre)tffis ( qvqr qqd] clir*r<t{
cr6r crqrd I

ek{ r tts{ qH-{ Ti

ftqqq. kt\r+r qErc

i?o k{H ftrn"r



ilqrtq qgl?r6'r u rFFrrFFr T{td Frqlr{ffi ql
c<tmr rrrq {fr{fir ilir udt rft;qi s<rw

efi aq qC+) dtrd
(Coarse grained texture)

et{frdr flr6F t{eilqrd qt+}

EBt I 6!r6F {* giln {r{til
qieri tH sf6-q r

qd( r

qnrn] :Fqqre {i-+}

@ine grained texture)

qrftffi T{dffir tq r(fui
mfr Frg{ qr ErrEre qH qr{Ir({k sf iffcz

tuPrd ?FqEF (Mixed
grain textue)

ffi{I dr6rc6r aqre frrft qH
cgcr

qtrditc
6tffid F{A c-+d

(Glassy texture)
cP{q hrw rq\rd} : rrdfs 6fs qn+Ftr{

q"T{ {ntd (Layered

texture)

gs? rr<m R( Gdt Frw :

qEHfu? aqEFBt rr vqHrfr( qd
qq6}

*e, nr€ (Schist)

s1-Bfrq

qr+e e-+c (Banded

texnue)

Hfq 11616r ffi vqr5}
FTrTr (6i r (+ 6r$cr \rfiffin
F{ror r{+

he (Gneiss)

farmq : <a fuzrn kt\rdr Hfun r+rcdr qErtretrr sq-n-6 TrEF qt+( ti r

T(t{rd qEr{6G qter*& eqqr kr rce r*q r sErr6} qrRk6 qkqr{ rrd Hc
itrr+rffqtmE€anqffiRErEq I

qgmrwr ak* fuffic eFr{r crrq rqrm} <e rrfr sr q+ gq r atrvd, &t
r 1pfrr6 R 5u15.q cq-dl Hd,gq r qffi, qr5i1efi-{ qr situffi ts 6k+
gq r vrrfr qRErl+ rrrr cs+) rrr+r il r erqldr{c qE+r ar* $q r

ceilftzqtF+r vrc<lt+ qq r ter qtrrrre tacrc6} E-{ gqq I frfrqr r qrkrrq
ERI?r{ III':IFTT qqdl +ffiI( {tr( +t E'q I

ki flft* qa1 Trqi qfuq f,rtrrrc fr r s?rror+FilFT qrEq €Td r crfu *
f,nailiEqre qtd qq r qrd r +ffirc{rc flrfiiliiz (Fq+ qEq I artrliir6}
E-€rr{ frq cH gq r q6frqT fuar erfffifr+ lrIil nd qi flr€r{eTr rqrfi6r

mt+rrO v6'-1 r rrrfrff}k+ {q ncEgcr E6 (inegar) Er 6r{r#6} ((r {rEr
cP{ 6q ril( s,tfir <;{ u fu+ffiq inr;rtr€ |

kdm'ftET"r ?Rl



lo.R.Y irgrir{E'l fulr{ (Weathering of rocks) :

y+dr argu-c<, stc ( qq ffirfrGrc qET{ gftd r H cP{ar Fr.tr(
rEwq ri 6.t qEH qr-sre cfi cr6r cr{(r{fi r

qlkt, fuqri : rnFtre qgmd sr{q ci{ild-{ E;S il( qfrfir qffc+fu &c r qscT

faq 6prp55 frqr{ g{ (q-{ I

. itFF6q qftqdi , mFf.q tr((I =6 ffi ( irFrfiq E€r CEsi 6q r a'cft
6Pri Ed, Eftt qEsi etrqr atrr6 tcl qErq E(S r

. FGr, {<rrr{ T tp ' Vgm+1 F{C qtdr qr{r sr ridiler qgFrfir

ffqrn wr ct( cts ifu tqr sErc Vcn r rrfr gq r

. lHr{fti a6 ; qgrrgft gdv<r16r* man rJcEqd (5Q 6q I

. crfi : qqir6] qrftn qEr++l qturcd qrerdd errd qErt wfr r ge 6q r

qfift Trn$qr qsmd \'6qrwcr eP6q( <EiE€ r ftet (q r

TrfiqF{fi fu46 1gtri-t."l weathering) : r5nIFt qkFrqtq fa-q-{ € kqT
qr.e r sfr ftftrq qgrf,scT qt{ rrfiqFr+ q-<rt-ftr ftF{cr gq r

. 3rGK3t( : ftFr+fl +6I qt{d66-dr ilqr+} qffiq sfti{cl Eq r
cf.siiq Sq r

' qgmcT q\rdr crfi wq+ tr kqrE 6q t

. qrd{c'<ur : arqr6} ffir ct{ yfrhqr rrd r qEmdr€ +.T{iR
qrd 

r

. BrFr , qqi+] qr+fl Fqfuq qrd qq r arfrtr+ qeiln 1c E-qrrd qrficT

T{-6qn-6r Tq,r66 qclg6} Eq I iilfr qt'q $nr, irq.<r r

frkd fuqE (Mixed weathering) : m-qrq, qr{*-{ ( Fd?lIuFFt ct{ Tfln-dri
ffi q4r1,

1o.1.1 rrel lSoit;
q* r qffrfr Er{ilEr qar66, d r Etrs fuil( cr& qqg 1 qrdrqr qrfi, ersT,

qfrqqflt, qmtftqr wfr rld qq 1

a\lz[I : i tfu o.oi fuftrtrg( a1ffi6l g{155;

qk{r qIT{r (fu.2) : o.o1 ifu .oo1 frqfue{ 6rys q\r6r 6urd6

frte crd d : o.oo! fufrkaq<r iFIT amr qq-6l 6urd6

<rvrcfr'n sq'n erqqT r qfirir ErqFr fuk+-t qmrE-g ftkfl) il qn d fufu'+-{

sFRn{e { qqfutffc fr?[q il r

ktrrc ftETrreRl



qc( ' itd6 q<l{'EEq( q1f,s {qS I Tr& crffi orfr r qffi wfu rgrr
q\r6] crclcr tfi,nfr sc-q r qfr verrt r(e[ r u-ri crc)6] Trdd F{q nffrdrt
EEd t

. {fft qrc}qr vr56r qrgfl { vnr +.ur66qrt ftflq( Frsi (Crumb) qar$q q-d
qrffi Ercrn vsrs{ r+{ r qrft} cft aq mngg r

. Etfs c\r+] qrdlcr crfi qq crd+{ r cffi r#t qffi lr+q r

. q1{sn +fr vrffi *}< nqq r qrfi rqi +f,rcr cfr q.riqr ksm TFq
1wr fr{ { ht{r66 r{ qr*qr

. <cv+ cFfi Ftquttc t*< nqg r qffrnfr? qrq-{re tq I

elM : sr&qr Hftrq r+rc+r ct{q cEr{re 6q{ I mk{q, ffi{q,
mkq, qFik{q, iFR, Bn.{T qrfr q+6 EF{6r as[6.F rt+r gq1 | g-dFrdr
q<rfc TA t(rdr cre rn] Sq ,

crffi ir( : rtre)fft srqrft fft-rcr i+rrqc T{.{fu.q r

(6) vefr cr& eop soil) (c) nrfi crA (Subsoil)

w0 qrei : qrgr mfu q6 k rrq rffi crffi rilfr q6 rfue r t crc)
qk 6r& rsdr r qffi Eq I TffcT n+rr++r rq-6F ggf,(, crfi ( Frdr {rr0
qlqq I znrcT +ffi rrd q& sqrs @ I errr: wft kt-{r+r wrrs qfr fr *
cr&cl +fu\'sr Eq{ r HBrq r+rc+r *<res fi-{6F, EqEtftqr, nqrrv urR vfr
q-fi cr&n €q(r
M crdl (Sub soit) : refi qrcly<t ilqfu( G:d ffi ffrftrr} (Sub soil)
qfuq rfr qft r"ar as+) q-€ tqv{r <f,s6} rr+r {tt I z&rrn Etttr r {q fr{F6
cri+{ r d crc} 6q sqru 6€ I {il w6r rnqn qk{ r vrft rqarr rrd Rrfi
qr&trcr qFg r

frqmmq ' t+ a-$61 qrrnqr end c+( *-fiErci r ftrftrrrirqr hrdr tqrs{
+6q I

cre6l ffif€c , <alerEvn tradrffi ffi qn q-fir*r Fflrdfi.ri.sr6-q I

(O Filq crci ( Loam soil ) : afts {o% qffl, lo% s+ r Ro% gw fr+( EH qrA
mc cra * r fr crlr qfr.iqmc+i * r qft ftfu..r wgm Eq r lr$qr
ersr r crft sf"s-d rai, stqr ri qrfs TT Ee r qq-frd.rr{.rH gq r

k{rt enrEr ??i



(c) TqlE crd (Sandy soil): c(fi d r eg{s-6l qrn it tc E;q r {si ffi 1 6qrr

frt< nq rts r {d crc} Er<rn sfu+ EsrSS { cr{t cft qrn$S r cqrrfo{ T{
r qrffir skd ar+qr rrdr+ A-ffi qffi lr4 sf+,-q r

m d qrai (Clay soil): rtn <rgar r e5{s6] qrdl qt fr (q,r rd qrc\ nffr*

Eq I crfi $cH Ed { crft Td ffi qq1 qq( {A t eqqtf, rr+ rnq} 6q r arsr

r crfi I{Eq-( <rd srm i[II Eq I {d qrc}qr sqlg 6'q Eq I

(s) qdq ffi (Acid soit): qrfi cfir(6{ ur$cr 6rql b{ icrccfu qr€ffi ik6
T{ffi ffi-{ rr{ {-+{ r qr& qdq qq rrd qreqr fr€{r6€ qC+{ r sqrs'
il(qr

lo.Q.i rrd dtAur (Soil conservation)

cF{-s 1' cfufr} crA r;{ ioo s{'qrrS r qre} ar* qEG$i 9r{k6 nqqr a} r

crA rrg} q\rcr Eft sflils-{ {(g r cq(Srdr{ Eri cr.r{g silr({ Td (fuq I

ffia t{rqr srf,kd sf,rfi E+ qq++ sTqrq Frdr$ rffie swq gq1 1 qfr
ssfr{ft crA 6rfr t{rsrc q{+ 6k{ qrt qTGr E{ ?rfr+ c"nc( s-{nddr cr$qr

1vS r md t{Hq rr{'f{q wrr6c ri'qf6-q r

. TA-{rd Ei 6an irfi trqt qrqt ilc{qn rti, @kcdr nrq,

. 116r qaft qwrc( A-fi rrt,

. 1wrtq-t rrft qrEtn 6anru cr+,

. ,lErrtPc+ Tf,+1 Yqt{r rt crffi.i"r sar+,

. rrgrqkd qq r fe{rg6 q}qkan r+{r a,{ ?ri',

. qrd r{Trr Eq-qrc +qrgi r qrffz.+-dt srfr{r 6'{.'1 a qt-d gkil qflqrr{
qt qrk r

b.i. cEt (Land slide)

qiRR srFM, qrc, q*qk( cl6t qG erA {< q-{, Tft Tn r qniqrt flnsi qid
ffirsR {-q qe-q r {trfr vfrt wq wzt Tgf{ fr r q-r+r qq 4.RUr6€ {strfir
tr{r

. ffi qfu+in qrq qEre q\rfl+ s-<rilq Fm* qH { | {6i q.i;rffi
i-q e-& q-q * qdt 6rF sqar qfr q r

RlY k{rt ftRTET

I

I



. qErsdF qirq-( ifiFr qi qEr{Erd i+dr T{. | {Rr rEFr sie k{i ( ffit(
qfi-6q1 6q1 1

. {sRPfi ci crftn crA r<t r gq* e-<rEqr6} fir,*raor qritil( c+ Ift-dsrt
qqti qR qrq r

. rqrrd tfiT T{ r6rs6o qrqn C{ril crftfr sf} rrr$s r

. rrkrnrnr k6rr6r qrFr, trofrg( 11r Frqiq qrft k{rt Frqiur+r or{i qEre

fin, crA 6nfr qrfr 614 rrd qM rqtc ffiiR Eq r

. dq ffi sf{il aFrtqFFT r(<r crfi qrTrqrfr ffi Fcr crc} 6r(s r

. rrEr qafu qc-{ri +fr il{rqt+ qrft} crA flnSS { qftt crq r

cftri tfi frq ecrr6s rrd sfto t

. 1mrtclr rt il-qrn eier r<nrn vri,

' . rer q-efu qr{rt +fr.r+,

. qrffi F{ftTd ilJqr qrq kq aq frr6rr6} gF{d qasl n{,

. f€Pr{.r c€ic6c Hvr rri r

' 
1o.Y. {Iff (Water)

acd+ \16 kil{rc cr{ F6+{ ilrs$rfr qi arvqr rsoo rrrr vrfi gq r qtl ioo
rrr rn':r crg qq ri qu C<r Br+& qrr{ v€ r efr aftd srrrr*reqr qfr
Eftq q6 F+ilqr+rcr troo trTrr qPd crfi 1sffi 1oo fiq qfu {r+ {F T<t{ E-q I

{s6} q4 + d qi vqlt iltc-d rq-66d srt<cr so ?fu cos vrfi gq r vrfi
qs{qEf,T,to-<orq{d 

r

to.y.l qrfithl *it (Source of water)

ltrfrqr crffi rge *c qffi q5s6n r v5r * g{ I g4ql rq6r F{,i crffi
qs.R% qEl rtE) Eq I

qfuilgi{ r qfu{qr Grq, Tfr, mu-t, furrffi alfr) o.qitc

1++r q{ds { rranirfl rtdr trifi GTqr R.1{%

sr{crs{cr qrt { qrE{+} ffiq} qqqr o.o11g,

fus54 Pss, ?1{



fi uo[i qrffi aftq lg 
'Tl=r 

gq vrfi 6q I qcr.Ffiqre rn=T Frq ffi gs5a
qq r rarurrrol qrfi{r rrrw r{ fufuqail Eq r + sq qfifr{ r ffi < mrqfui
sqftrriqrfi*wqrfiilr

lo.v.R sqdfrrtr (Use)

fuE 614{r qrffi sqfir gq r

1. fus{a ilft,
?. qtqqqt{ qrfi r+ ( TF.T r{,

l. {rt<tr ttnFm{, fuerftrr, (ft[r(r[, FmT qrfr qft{fi rrf,

Y. frqfi TqI{ qk{fi < ftqrr{ Ir{,

t. +ffi r Rfqgor qrFr Hfur qtnftr+ qqrtrc vf,r<t rr+,

q. Hfuq qtrmro qqrfrc v<rrt rr*,

s. mmnE rr+6r qrfu,

q. q+(qil6r qrfrr,

q. qrfrqrd rdfrqT( sFnfiT rrftq,

10. qrfiqr (d ( ({T qrdrrkr rr=trGfi{ rrd tP+,q wfr Eqn, qrftwu qrfr r

lo.Y.l ilfr{fi (\ilater cycle)

qrffi rgq +d rrarqFrc t il r rtrffrr<al qrft (ffi qrrn ilrilt qFElTr qftqd r€
6Flrm fukq I g{ il ilrnnT iIFr?FrrrT qft qrfi qTfi Erutr6er Eq ( fl?rFn
frrke r arqri ffi qroftT Tt qF++<ur rr<rdq I arimrr qrfi Atq 6vn Gdr
g=q w* <m, EIIE6[, tPft, ltil, Eqi, qkqT, F6-d, Wrt Bnfr

iiln (vapour) : vrffi ilE' rsfrf,, rrqfr{ rqrs il r stt Effi-dri tq rHm r

ilil qrftqrc qrfi' Frgikftr+ tnrfl $TK Erer<r rT-nFT irGT 6!r6srn qR m E.q r

fr aurcs srenr rgdr qq+rfr arrril ift-q1 r fi aqren€ + 6rfi qrw+t 6TqT

td.r+df , 6 qrft+I lr-srfl 6ur66 6FnqT ffiq 5r: kanq( qrq wk qrh-{r
qftsre E-q r

f+,qw{rq : furqre ffi 6 ilrr<r{ qT qrffi ffi tg{qr <rqilq r +fr
T{qqE 6rr+t IITEITT qrft+r irur66 q'qr qq6} tHf,q I EF{rqT Eio-.truT 6q rn
Ea rr& ka .r{e r

k{H fulrurRRq



lo.x.v ttri (Fog)

qrd ckiT i{anefi wnrt eHr m-e I EEnq-.Fr etcrcr qF a-dr cfr Ekt ilHr
qr{q I T6116I @(r6Fqr cft' qfu+ tP6t qFS r er4T, qe-4lursre FEK
(Saturate) ir{sffiS tfr't e1rq r rr<rfi q156] qrffi qr6 s-s5a q1ft51 EEEIT6'?11

cfturd 6q I fr (-(rfl osrrs qrfil .rt arsrcr Tftsg( qffi qqlqrc{ri tktf
rtkq I qrS +dr ck{ sfS ftffi,r eti qffi arqrdr ilTtc q€t 

r

mq-+q q?sH fiiftr+ qrffrr {(q I sIs'+ff Fd aH-dit el{drlrr afr qr$q r sfi,
srs'ffi qrftfiT s-ff{r ?Fur6trtn cfturd E-q r Eftrtr r<g r

10.v.{ {fr( (Dew)

k6rt Er <rc+l sq{qr lftr qd r &t.{r qlffiT Cq66Tr crfi-+r mcrirs tfuT
rfl-t fr t Eer<} ilricts Er tkt il-1wfltg qrft+r wer< (-qr;rr ?Eor66 6ErF{r

Frqirl E-q1 r fr au15G rrkrrrr 6FFr crqfr 6{fl frq r nt aurre ffi
lffieqqr?fu-q r

tPft ilH +dr Hlqcl arfr aqRqT qrft6r Eur6F wEm t\rd tkq r sftil cfr
s*rrfrq?(q r

lo.v.l (t[l.ttl (Frost)

qnr{61 drril{ at s?sfu arql qfn {s( F+m 6e qrr* Ht 6tEr qffi ilffi}
(q-d+ trd ilqrfi {A-6r (ff{r rFrrFF wt< ffi+'<q gq r ukrrc { lffi
qEcrf,Gql qqr gq I rct qvrt rd r gvm6l 6ur6F cloFrdr f.rcr ikq r

lo.V.s .lliltT (cloud)

EFlIm ftr4rEr{] cl?r d& q\rqB tsE irFr'ilrqT qt{ ilSftffi qrf,dr {A gq r um}
6r{r Ir{R (Sah"trate) 

"fr tr 
*q I Td EHraBt atrac qfrr6Pd ffi ilsrcT 1tdl

6 qTq. qrfrdl (t-(Tr;rT ?FrriFrrl eEkq r srriFxlrqr {(il F{.qr cqcts ERE-dr Fc
fuq 1 +rt <t-(q {q gi-ci-cr ffipTr qm{€rfi Eq r

l. 6r4rcr qrs-+1 ql=rr {(I,
1. 6rql fufuI I

wrqrc qH srrfiIfr'sr H ersr nffi srr( {q I irFFFq qisfu fr erfi
rmiq r erfficr qq6r qrfr+r aurro a-qri *tr smcT cfurd rr€ Frerf,g r

kf,H ftrHUr lls



F{qqrs{fl 16dr rrrqre qtd rtft rrfr ilfr i rrqarT +,.c Eq I }t sqrsrr
ri-+1 Hr rmt sr<fi qilv{ qFftr rrd r qd krs qncqr mrer hwrs
ffiL t rwr qFFr 10 PAkrar<r wfr gq r sr<m at lrfrc+r T{ r B,fr rme1fqnrre-qt qti sqi'nftq r

?rrq.r€ (Cunules) : d arart qkil sFfr sd r ffi ifui qr<q * r qI6[{l*r
q-drdt ?kq t tsftrq m+rcd Cq r fr Bt erd Eq I Tffi sirf,Ere \16 F6.fu.
?fu qre F+.ft. rr+ Sftq6] 6q ruri sranr< crfi cF{ m 6fri F6s tnrgEg b+(qrfi qd'rq I qnq Hitm qr6nr rd erffi+ Gt}.+i Eq r

erfr (Strarus):5ffiq) qna ikd S{ p6.fu. A (ftm q<n srft Tq r * qrcq
loo ?fu {oo fuzr,rq srfiil (q I Er.[ crEr rH +{r *il qrcq ry I fr qrq
&t Eq,ret E{H qasPq ffif qrfi qd r

ktr lcirrus): * it sqrgfi 1o Hfuerrr<r crfu Tq r etqao fu qtt
tkS r * Enffi 3rflir vr-cfr.6q r qf r vmr+) lffi ?4fi [#{ r rsi ffi
qrg{ Hm rqirc mq I

fcq( (Nimbus): fr ercr orfr r qfl 6q r rci fugfrc qiff i-<r rfu r fr it
rqrscT Eq r at srd 6q rzrr+1 utkft qr{r tr Hke<rr<r qrfu Eq rqri
q-q) qst T<rf,S r rri ws et F6Rrrr6r qrfi Tnr$g I

trdqrr( , rir 6rd r r4rel(q * r t sTr$r$qft fuq r Aiarsq q6-{rfin qrt
cr{e rEPdffif Bd cF{ cd r* erdm ffrfu cts Hfuarq trq r

[il-di q5t : iflnn+flr r€iasva} ifui sre{ f1 1 fuqlfq iR veT-Evq 6rS
ftri erfi dr * r

Brei cg-r<( , ri cfr qr& q.q-{ffifr ?fu.q r qr+rffd cd Fis F+.fu.1 ifu Bt
srrr{fiq fu E-g r zir,qr<q mrcrr qfrrrq r sn6r{I i rikr q${d iGrfi r

T{fr 3flffi',trr qIE" Fqifi rris r

3r€I qr< , * cft qmrtr6] rrE[ $rnqrg g€qqFRrET +krqrd g-q r crfi r
Er<'n6r 6qEF n{fuC( sio} 6q I arfr F6r ir< ilrrdm crfi qd. I * errd+ k(
rnrdr ' rrtq r

ftr@tt : stiRn tFrrt? qH aqmot ffit tkq r qca qErrrfrr u) rrw
qfaq r * qridr 3trirnrfi rcrt* gq r

Qlq frrrr ftnnr

I
I



Fsqrmq : Pqfuq a{eFqr skrkr er<qr€ ikqt r fuFr$srt ifui il6r6o
srEm{ trt crfu stnkd q-ff{r kq I st+( ?t rrqi+ qrrdr{r r+n qR qr+rft
crREq I

ro.v'c Eqt @ain) : qr.Fr srerir rgrn qrft+r Edr6|Fu{re E+d Eq r fr a'rrcre it q<r
qqqts \r+q-6idt at qk6 Eq r +q6.G q6r6tftr zkq { crfid *cr qF{ 6rsr{
qrq v#r T efi ltd rqart sqi 6'q I Fr<r qFqr.qr EnE6r ffif crt+r frcr ri a'.{
ilrf,n qrft rrq r qrfi q? qTq r

lo.v.c, Eg (Snow): d ER-qFTT itTe?ffi 60 t v<r +q EeI I sr<{ {* H arqrftr
fufuq r erqqfi qqfir qr+6r ourrs Frfr T€ s+( psgd dq I Er.tr qar sir
heqc, {F at ffi Stdq( FfrEq t* ve r qaq arqril qrq q(m $d r
Prd rd r Rd qsr ffiil ild-+1 FrEr il-ft rTfr qi {t*{ EsH Fc kq 3{qiil crff
vdr

io.y.to 3rkfl (Sleer) : crff rqi fl?Er{rEre d qrsnan Fr6Tqrt qfu{r qfirq r qi
wmr rH'< rer *rca) il{rq<} g-;4 r qsiai crfid *cr ffi 6r<rqi raqC(
l5qi'q+( qfuqr {q r

{tukar fiIail): r*il rsrc6} qftrcr sn{s qcr fr r * qgfr_ft.qs qr(fiqr rq I

kfr+ rrqi $cr qr$r Faw rq r iltr irq I qtr fu* Erqr6l Et€rn Tfi{rt
qrfuftft 6errff r crfu qi-fi crfrfir dt6C{ r<s6} il6 ufuq r q* rq r wt dt
r€e ildcrfr & tm ilnT 6rq { qq I q} {fr qC( qmil EFTr*iI {q I qlrqr
q* T<tEI q':Trr Eq r ftrccr qF F+iltlFmqtir vft gq I qR fffi is y vt
gan $n tsfiTr r* Ed qkfl (Hail stone) + ilt( v+-6) Tq { srt q,Et f,t
srscm rqt qftq) qi zmrt rr#dr knre mr<r$ qq r qF{q ril ter q6 H
rnr(q6l qk{r qiE} Fr* r

1o.v.11 q.I rqwr (Warer polturion) : ?o1{/1Q qrqftrd} Eit + cfrf,E( Er5crCt
m5< Pf€t ffirr( rrrit r er& @ sqsr6F ri?rc r ErrH-fr Tffi H crfr
qtg( qrfr fti'qia 

"-dE 
qTa q r m wrvsPa ftft crfrfi{r€ errrffi qrfr* arc

g-{ il ct wetq q-{ cfu k{ firrq r r<it Fo-r q* a I ri d vi qmrfrqT aqffituiffiqr

Fqirl-{ P{nrrr Rtq



oraqrd wsfirqr qlc {sk6 6qn fi vgfr q lwrc< ffi anur
{ sqr{F<r{qr A-{ fdir .r<i al qrnqqr gH mt E.4ffi le-{m, stdd ffir
+-fi, fiffiq M qqrq ( qltffi66rr ffir 6ffn rn.i * e} r

3r{q : ffi c-$!R rrd q-frq T{Hfr { qTrt6F+1 qrs qq q4i+1 qRTq1x-qiI qrff{{or

dP{-{ tt\td q IBIt6crpcfl tr.r66 +iqt q-qr6r{r e-q{} rffi scftr lrt fu{
st6t srEqT vqrq qft r sd rtftm crft eM-{r Hkd qfr scfinT rr{ qH
q\ri r qfft yq1urn qi6 giFrC.Fr ?tzFRFq?F erg CH q r

srtul : 6r* etrcT cIfr r$Er fl-6r {q Er(grdF frq3{'{sR q-{ I

(6) a( ftEr{-drt d* TAqr ffi Tiit + Tffi qTft r(kc ei+1 il rrr<, qqr< r
ffi ae t.r+mfi ffi'srs ( sr+6 Frrc+r stfl fuftiqd 5q r rd crfi +S
q-ftqr nrure1 &q r

(GI) (6cq-drc6r Er(EG{rc qqr rfti v;tit< rq55 c-frfu-{r(qr wffi rnit swr Tq
Fcfu'{ G Tffi crfi c(kd qH q I

(Tr) il{fri RTk6 1qlfu6,6q Eq-ffifr ?Ri cft e-(cqcr qfr \16} q I

(Er) s*{r 6rt€r{r ( q-skmrqre Frw+ {Iflqfu'+ c(r+{6 cTfr fi+ Tftcr fusr$Trfr
c'ftfl q\'6r wdrq r{flft 1 srlt-dsdr fi+ +k6 csr*f,r€ ffiH rri ferS r

q€ t<r qilfi T<r4 cft cEt6i qS+) E] r

(e) Tft fu-dT<rT +rrcr6s Er{t, 1q-( o'r{i ( ilff+l sH( ft}+ c-ftqr nnls{rn cft
rqrur eid dr r

tfi-{Fr : rqvw t"a Frq wrrro Brwrs{ qf6-q r

(6) qrt{q-66cr +f,{r qrqrsi I rrt &T ri Eu €rrEr q irt q6r6rtqT sil+{ qi
Ermrdr€ rter sr mi-d il-qkfi rrf, Fr*c r $+( r ftrftrilrt qTH €tr q{6rc{r
qft s-dr-d r

(€) rr< qqrc4] aq ftorflcfi.Mcr qqr r1-t st{fr gIqRcts fr6;i so'r qrftri
ql{ Tftqr nffirsn rr{cdq r

ffi) g*{r, +.Kcrtr r q+krrnFTre Ffisi sH( ffi fuFe( rrt< qn c-ftqr srfr crgi
+rq-fi q{sr rrtrdq r

(q) qrffi effi qrq qtS sr skd q+srrq rrtq-tq r

(s) {frcT qildR q'I?q rqrgi +sr ar+ff qq'sr rr{T{q r

Rlo F4-dm frrnrur



to.{. {tsq (Weather)

ftnr+ 66 ffiepcr ckc cHq rd Eit" Erc6 ilrrrd 1k+r &H 6;q I
Gbc*+cr
d qtt arga EFTI, irTrrrrr, err, <st, er<e qrHr frffi *ffi qtrq r +Bn *
Eq b{cr qffi{ T{cf,q qi 6B+ vrfr cs{sET vfirt.+} *sc r{€q r

c 6r6cr$ vkq-+rqrfr q\r6til q-6f6i ?fr({Elt *fi qrr q r ivrr+r {c cr{r6Gd
+fi{ Eti eft qrar,fu r ake r oraqrsqr erq ilrffi tor rt,5tn vrfi
qfirtt+] q.q r ffi rgm ffirr r+ cfr ft* il=E] Cq r q-erqff+ ffi+o
rtT;r { gv6{ur6F-6} rrcA qtrr+ oyrt &+ H rrt .rt qi+,g r cr6r ilrtr
qr r ffir tu-ro 1-vrm cqtift r qtsq rmmftir+l aqar runffi rcm
fuqt r ml +s'rdr* wrt vti *.fr mrrq irrr;e (Factors)iltqr fdue qftq 

r

1o.t.1 4[ r uml frnr gind and its direction)

arsqrsrt sTs+rqr qw< qr*qrT r Ser clfirFcqr ffi scq qMtr({ra EI4rqq r +{, +{nq ( efuai+.fi +E cftnrsq cf{ qfuqxrfuc{rc Etttr rq I {il{ilrqfu+ft qrsn qd r mt dt srr+r ilfrr qfr sqi rnr$S I vrrFkr t rrsT qr$
*rsrd T<m, crl+,6m, qrkr6\ Erftrf,( *{ qtt{qr€ir+( qr+s r qrsdt
u5r<re rai ErdI+ crfr qlffi g'q r ersrcr crfr srs6) Gycr r6i c\r*i i61
(mH I m cftrrfi Ersr rc[fuffc{rs qr-si c\.dr+ rsqr qFft €tt r re tEr Sq I

nrfrt crs'srfr #ct twr +sc f,€ +6 Ed rrtdr Erfre rtr{ ri# e+*d ,

at ft{ rrlrfr ersr r6i tqlfi-+} *cD iqr crd cr$ u5rd arrr qEgrs I

Tffi sqq (qqtfio qr $qr+ qrR, srrqq, fir r rHi qrftTffiq qta Erfrn
{4trtarc rrql T6i lH rtrm qt+r fi r * arsr r1q qftqr T6q r +tr& rfr s+(
dil$6) GT hq m qftH CT R{ r t rrfi Er* M nF{6 rq{rrqeit crfr{rc
ilsi t<t ERF{r rffiRr vrfi g'q r cs.i cr+ srr+ffq qrfi qd.r f+qrc crfr g}e
qrvi qq6l+ Tdfr( TA crfi ci.r qnF{qfu( crft 6c c+ Eq I rrr cr5ri +mft
<rg vPr r<dt r

Trt Erfr + Brdt FTsqqr Sr{ Tfiiif qi rPd Er4r6} +d qrfr Enn
d arg+ M yqrq qr{q 

r

Mrccrc ffii rrsr ffi gq I sr(k..rc q?dr H E.ur ilrd E.or$r kart
gt-'fr sr<fr-Tq r cs+ ct{ Hfrrs qct'rRrrm Fq I

qra qPd{rqr ila€td( {fi-il€( qa nis} affi qrar q r qq${fu( qr*{r qiq-fi
F** gq r rrfiqr {fid mfr gq I qtrf,+} Hftrs nqaror nftn qrffi r<r it

Fq-f,H ftrqrrr



5s 117. rruir) rrr Ei qq{r+ Ttr cq6} A I qft-{rd} H arsr rd?r ilrr{ elr6}
<rq+r Fr* Er€ crq r qi{ Erqr{I cvqit qrrFe qfrd cr kq r@iA ffi
srrTin+{ 11 Hr 6q reriri qM erfl EQril ile r aki ftrfr 6q r

ftqm<tq ' ilqrf& cft qtqq+ a+6) cM qET{ rrt 6rqr+} ffi{r gnr rri
tu'z

1o.{.? i tFFq (Temperature)

qi arga fm{cr ilrrrcd it qi rm rrtg r nqrq qMq qr* Ei r arcfrq
qacfs Tff d e<r e E{'Hftft q I y++i sftFrr+l ilsrcr ":ft mvrr wqd vi
Efrt errS rsfri cr$ qtsqqr ffi6r{ @t vrti ri*q r

Elrt,,T+ srTqn frm r rfiF{r{ qft qc< rr{q r w'd ?1 xt{ (+{ \r) @ qf
sr-<rqur Eq r qf wt riledk( (i v(+t+ qfuqqrs qff m,q I Rt gil (q(R s

'ril cq + frql {€ qrq I qfffiqrsrr} Er<r drtr rqpr ri wtfu s{S r Fcl
arenil srT ar G rgrffi ffir qflfiPr( +aq r r{ft Er.Til EA crfr +H
6q r crfu s*q rfiq-€) *R{t Eci qfr+l e'ftsq t r

Er$r$rrTr arq:rq st( qFr erffi {q ir@ r air& q-sbi' urrifrEq vw uqa}
qrFrcrqr r< +tqre qrc.r effi TW ilrcPi lrr€ qr<q *< g: rr4q r aki el(fi
qfi ruq( qrq r ilcsr ffi ct{ Er<fi r<tg( qrq I

lo.t.l flqfufi wrrrr lRclative hurridity)

qmrq d-qr rtrEi ilSfrrd sTrffi ET{rfl Te-4rEE} qan r{?e r1fu I qrtr{qr
qqtGt il{rfr qqqrq IrE:dT Td rd errfl ilrrfmr{gR n<o ff6 r ilrtc m
ar<rfr q:<rarm y5q fi wrrr 1tr Sq ci ilrrii{ ffi 6nls} d wfircr 6fr
qr$q r flqftrfi 3iltdr6r FrR q.{ sftr rt qrr qfuq r

fc a) niftr+ anfm = x loo

Et hfrrd (FFE?rm rrcrfr TElr rd'r* frrrffol qfr cfu{rd qFrErq Erqnr q *
t * ilTqiqqr Ernnro qrfdr il r mrm ilqftr+ {t*dr f,rrfiTq-,FR qHr g<q r

mt rrsrqol qrrrqFn qfr cffirgq r

srtfrro qr*dr rqo} ci ilqrfl qqd qtr.rFt rrrFr (Condensaticn) 6i vrqril qt{

r(q I qci-d erqq Er+ TsqrT{T T(q r qr{fi et qrfi} (Der,se) vgr vrfr vi
rqrrn r& Eeq r rcrfi qiFr arraq vfr rgEr 65G r

fcqr arerfi qq6l qdflqfil qrrr

fc cr 6mrfr rrsr rrd'cai qirsrqr* qr{r

?i? k{rq funET



flifrrr qr*fl q?lrtfq Frcrn TFsr T+ r*{<r iErr qirqrEr Fg I q(+ rr<i ar<r gwr
Eq r EEn vtr gEr qfr cffi qi (qr{fl rct( i 6c Eq I ilnr, qM, Tft,
qla-{r€ Erq-6<vr ffi ge r twr frrqfl {rm crfi H Tltsi qqa,re fu,
srdr S+( E@ r wd E{r gwr Erdm<r qq-{rqTtr EHrA qrc or 6q r nr*i
Enrqr lrfiflrr+} crn uS qqrqE qrnkc-(qr crH Fil6 rq rnd r

lo.{.y *fir.6i sf,d{ri (Forecasting weather)

M cPaq{r!ft r+ Er4 sr+ vta q r qr<}kac+} cft.+ *sc qfrqqFft
rftq r

6qrnF*( @arometer) : * crfi e erqr6] src ilq r.a fr r qrcrc qtfiq
cPdqfl',ft q+ 6r{qr wc qfr S.eg r

ro qrtk&fl crH ril6 ffi rq m-+ ci ilil+ qrft cn Tqt.d r& I srEk6
qrtfrr r(t qccts Ersr6) vrv rqt cnq r qr+ Tqi crH sra ffi re qtfrq r

(e) qFtker(cr vriId s65 wf tm rq1 x+ wil aryrcfrr qrrr 3{E{FFF stqil Fq+a.
rrte I Ei aJd srgqu-fifrq sFr ErirFFF s&FS qffsft+} erEr sarpm A-r qt{qr
q5-q;qsi Ei mm lr qfr ffi srei sqfu rr{S r

0D q,thfircr qrffi wnr k( rd qi +sc fum rrq q+ TT+i rge rrdq r

ftrrdr qqm rr{.aqritffi cra cfit<ril{ rtt( $i.fi F,rq rrao cp{ sy+,ft
ESt('

(3I) irTqrrFr?F qlEr : zIfi d A-U6i atc.fiT frrd{ ?qE-{Eq I

tw) wnf<rq ftrf+rq rd^rc-fi . Tr+ C ar&r iv srafira qfu.+-dc aTc-fic
a;ft'Tg* ( qilrc arraq.Eid v* rri E<rMq r

($ BE+d qtilf€r ; T{trrrE E+ ad6i fiSk6 qr'{il mftq r urw $i*.erq'mft"fi fq I \rsa gfir FrErtrr ra trfuqd tv.fl tr$fr,.e< r rdrqr tffiqqrft qa qifril FcqrrfiAai da weo qdftr< r fr f€ qfrffra(qT 
En

rrr+c'Fr;ildr'-6r qrurqr rrfufir et( iltfrro BntaT ilfuq r

(f) qf+e}fori : q[A Fr+r6] rPd rrfuq r

(s) *<r +o : rtri Erqr qF6) fr{n eqd.d r{q r

hrrmmt tii



grT6, sTfilTltGEI rfifr E+ 6ri+i *ffi orl 36a+rt h-t ree .rtS rrfl-+1 il+
qS ilqn rnnr { tr ffiqfl sn-6wrqr ?T6r qrffi6} kfu cf{ p{r6r cr-sfld r qrrilfl

tt sur S F6, * qrffin arffi q fo i7' 4r;I, tr, E g,, 12, vng qr<q q F+, r

il* flffid 16r< Eq q qrk q++1 wur<wr Ei 6ri6} *fiq qtt qfrGq-slfi rr{'

++-q I

to.{.{ EIIIFIITgTI (Atmosphere)

Iffi qPtcft rqrit kilffrrt qrd ET4rdl ildA 6ra;61 q r il{ tfr+l sic ckd
q& ffiT €m(r+r q1 rr<r+) hcrfirc, eiqarr ftrrfl, q6q, {+e qrksr qrurrcr

aqrdr€ F{q rrrFcr hcIT{ qft\r6l W( I

({') fr1r1qoi51 (froposphere): yffi ftr6qre lq Hfu4 $qq +fttqr+} arqter€

qe{q t (q,i sr{cu€-rd 1{ gFd{rd 6Ftr trs irdrrl ffi t<r Tdi

rrqr6} E{a qd q r q'q rrcr cPd Hfu'I( wrE ffi arqrd rrrfi'q s.r't E}

ffi E(? rqr+l 1q r ritrrqd qrgTri hcrfirc; s* Erem, ssi, 6t Tdrs

n6, @ qsri, qr<q r{i, qkfl, (grt, tft't, Fcd qft s* qt racr gq-( r

{rfiffi+ rrt at Prqrfirrrs F{r{c6Fr sersi T{r6F s{i, +{-{ ssrsi, s*tr
or(cr{r {f,rsi, Eil qfr wR qfr qfr ?rEcI Ytq r

(q) n+krlq $,i!Er (Stratosphere) : * ra 1q tfu ro Fildfrrcrq qrffi q r q-6r41

6rztt rlrEr rrq t n-d n-6qr ilTeiq cfr k( t 6q r qlkiT ir6fi illrl':6c -!({o

t. ifu -s{" t. vq wq I ffi ram ffH W gq r rri $-{rc ffii frwrq

TtM.F+.or *'e r 5a51 rffirrq qrsn ft{ t

(!0 rtErrNiFI (Mesosphere) : Yeffi ffi-rqra 1o kitffif< qo kdfue{-trElr6]

(frfi ridr 6r4r+i dF{r€'rtET{rstr qfaq I as a-rql qIfuffi $lFtqr mqirrr

E+rsr: rrt( qrq | -1o1't. (q srq r arfl at vrc<) 5q r

(q) irFFrI,iI( (fhermosphere) I qo r+.dfire{tf<r ffi u1o fu-dffi a-fqr€

ilftq c!-s{ ct{q r {6i itFI':6rI Trr{T: e-d orq 4ftq loooo tftdegq 5q r

il( 6TEr srelET vrctit gq r qr a<ra) o.o1 qfuffflql?l 6lEI {6i gq I

(s) qrgcr$( @xosphere):Tffi s66q56 slo kifua<qlfrcdl Erqrdr€ qr({cu-g-d

qpq tmi arr$w t frfum qrfrrfiI Fvtn rtFI qrq I

RIY k{H RIeTsr



lo.t.t (aT+i <<te (Composition of air).

"-wf 
v',ft r q-d€{frd cTq Gn rr+ r ftr+6cq} qlffi rr qrq* 6rdr * | 6rdr

{E-fi$T, qPwq-{, EdTstgqqflEls im llntr6F rfirq+} furrq a} r

ir{frtr{ (Nitrogen) : EFnqr rtd ilEtfi rqrsqre qEF q-{qcr cftorfr E-q r fr
Frcrcr w qqt +rt Eq ( o.'*r ilftr Hs'- r+rc+r qnffi rce
rd-*t r ft cr*cr r en+ kt,Errs+i q-<rqr qrrq 1 fi il-<}g ilflr
ErtHFc+ fuC( slFc{ Frqiur rrG r F+t-sr6r rqd varm fi + mft-fir hrf< rrq r

wkr< lorygen) : wut < qigFr66ril FrRrrFrRr Farrqrc r,fu g-mrt rr{qlMvrfr.rEq 
I

iltrsr$ffir{g (Carbondioxide) , +qHpfirst 6,r{i-grFrrRr{g rqrrdl vrrt{r
rft n+rmiriqq Frqtsrc r{fu qmr qrEREr i@a Frqitr rr4ft r q*src
wgt cruft r riffi srfri crErfl{ ftrclrr G r

fiErq (Water vapour) : aFnrrT d rd-{rqn .'ci + *sq qF*d-i_6r Hfir;n
Prqrfirc 6;fft I ErErqr rcqrq tt * rri et<e Ed qkfl, H, $rir, ddtflfr &{,

1o.X.s !r(WI @ollution)

arsrfi srt-fi urftfr q<r{6F qrts v,,ft r q-{sfu6r Hkd q-rrd?ft ( Ertdrsrc.F
F<t{-dF qft it 6q-1 r scr s-q+ sqqrur rRr$.q r

entrr, arccrfl r qr$se ffi fucr{ rqrms, fusr (ead), urg crq.qrft+ frfrr+,
qrfrn 4rErNur rr<r$g r ft fuclg qnrf,Frrr sEfiBrEqRTrs, 6tdisrg3{+stEs,

<rEqtqwr{s irrfr T+q-{ | {qqr}fi *s ourrsqr fd, +r+, A-s
3Trfr rFq1 1 qq-qre qffi r€ +S gsr<r { znirFnurrr qfi qr{g r tttffifi il,ffi, Fr*Frcr, M.(inkt{r6sqrr<q r

r{Trr 6q rrd Era-+il{r +qrq r{S I imf+rt<rFffirc Fre} qqtflt fuzc< rrk cra
q+sr g-tqfu r rn-S qtdlmr{s-d qEqmatd trrr{Rrrrrqr qtq rm€

Ekrer€ f6 q{f,{rcr nqriu r

qffif,{r +,rd

n) avrf,d vgcr+m qEi qgri-6€ rq.+qr rrt< ftrfi-rrEil slftflrr rt W.dr Rock kit dr
1mr mn rffrq r

kfrH ftrEEr 1t{



(R) ilrtil $ ftRn rdffi arkq ftl.rGd ffifuqr takqr t qkro qr6rff6] ffift+.{
rrt qr+rgqr ?fut qlr.rd srEr{rir rt iltrd ilrfr6r r{drq r

qrerfr
?mr

Iffi qir6ne

Erc{d il k{ 6P6t ifudl
il qreqil e
rqe( trd ?

1.

i.
t

Y.

{.

(t) ilTrfd Fgcrmr Ere qR qri ar<q qt6qm rt fu<r+<ur+r v.IFT6€ *qtirq t

ilqrtdr Hffi k{or rqr rrt ar4'qni{rqr Sm,r+sPril qfisc .r{*q r

zFT Brarrrdfil Fnfir r6{mrq ilqfiN
(1) Alexaner M. and Gretchen : Physical science, Scott foresman and Coin; USA

(1) Robert F. and at all : Earth Science, Addison Wesley publishing company,

USA.
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gr[rE 11

3l-€iftH ftAl;t (Space science)

(feFrflI : o1qftqT ffil Qt{qr BnEilt a,id{ qrf6r, sfglg rTg6r ( rqsr{r6
Hr€q r+d rrfr srfiq *c snrr , ffi5'( srHk+, fil6F srfr{r rrt gi6 f{cr
qrffi m ( frq qfrqE rrft vr5tn ftnprkaE Trrfifr qwr€ g6rd+ aflrdrdr
q?rqltq{ ( Hqrfi lFr{fi rrt fu{Fr ftmil* siqrrfir qrftr RTqrrr .r+ r

qftqq

mrnrqft qrr ( qt rmffitr
v.K,* Ffrk mlimrrrT *mtr
Erft+ ffi &i ffi, qysqql qfr & i
(1q iltr tqrrr 5eFt il rq qrfu t t

ar<dt rrc ltqrr<*q qfit rv< r

Er{fitft ry< ((ikq{rcg I

fr.w*) {t ffis 1A* *rr
trrr { *rmtrgrq d sffi imrffi n

Ekffirfrftq16U#Tffi{r
Ewr+{ur rtfuil lrqry{fi rgu q{iFn I

q-cet {t il{nts q{ Efrfrr q+ fr
kqkd rft fuq( qil qffi gt fi rr

yFrfr ffi q r+ mq rrnfu Trkql

ffi q ri ql;rf,r qa-vrkc qftt r

m fr4'qree qare Hi $fi Afi<il
qq( r+ kdrd qr+ yqruT fug< rr

ffi gq qrfi{r Fd qtir qrffii
+fiff qrer qt( 

T<r T<q rre Rr-r r

gEE[ Sft "q ilrt qffi rtrfr
Tqfl T$ q1trq frffi r6fd qrn& rr

ftirIT gq Ifuffi d qr,* GrqT

qtrrqr q(q, tl-((q q?r d qIff qqrqT I

fr{rq fulrur 1ts



T€6 Fdfu twdt a* T6d rrftfr
d<q r< T+r r qrft Tqr$ qfrt rr

Tffi ufift qfrrTr qd Frt Tfi zk'q
Tfufivfr r<air $Tm qrqqre At+-q I

ffi6r k{ ifu'-q Tm ffi qt(

$+r tcq Ffr qtra $fua;e gil< rr

Ffr ffi fffiqrc rqil A+qr
qrr(q rr6Tr BitdlET tfi, ifuB ?tcr r

Tffi <rfr q{ < wr fi{qr Tftrfr
qrq( qt rrilr rq qrr{q qrt rr

q(frF qrq GnH +el rtq qrft t
srfrt re ffi qA r*fi tfi t r

q*qr Ei srdt te qrftff ffi
qB-e <e k"+n q* Sfrdr ffi n

- vfr+mq 3Tffi

11.1 $fr T Tffit Trfr @arth and its revolution) :

tl'rt rTrftrs 6{rttr6rtr{Tr qt< \1+, arfr{rc {6T Erffr yrq, F4rsil6m qtH d qi
qtrn yfr qfi(qft qt(fi,qr rd grq r s* rrt y*qr rt( 6rfr F{ctr( (ffi qPcrqr

Gd r fr t 1rmf qrfr+, rrft qr iffi Trrur fr r 1r+ F6ffi Ti A qn f*qr qt(
arfiin FrGiR r<fiard qnr .rtdt r fr qll frfr Irfi qrfi qft rWr g$rfr qr

v(g Effi wffifr ffid q r qlsqr€ Trffi tkd rrfu qr qqftqtrqur qt{q I

Tsn rrd Brr?r'F{r?n in<rd:6, v<, qf qrfr {Rrsi r gqrtri rtg r arfr q4ftR q,fT

err<r qf sfiiq< ffiil fr{rrPr( q*r errEr d'qfidq I

Wffir m tfu6 1 qrNE rrPrn TRi 6rfi qt6 e?Frc6r qfcqd-f,re q\r6\ ( qrn66
q?d tw1 | Tfrqrdfr qrfrt ffi+ +ft(i, fffr, [Ftqr, rrarrti'kTr rseT t&t s$rn

\r+rtf,( q rrt ?Eq{r Et qftqdT, vffi tqrsrcr, Bnfr rseT nifu+ wrq qft qtqq 
r

fr P+,q t ort T{-fi. Ti Fdilrsr e ftrfr t r q* rqkrcrqre riliiEr var{ vrrwqr

Hftr;q ffi wflhq?T,rfi fu vrqr qrt'arr{ qfr T{(Ffir 61 r arfti rfi W
Hs6Tfr anefl T{'v}qr BrfrFrR fifi a,r4qr frrffi{ Er(q I

tf{o Trfr (Axial rotation) : 1S61 srt gq ( qtrsr qq ffi 6lil?t6 tqrdr{
stet (Axis) qPre I rrfi qardr€ {-ft qrt( 14 wrwn ffiil q I fr g+ rrfr

kdm ftRffur1lc



a-Nf E{' qtrAefu qPd+sq n{ilrT q I q+ Trfuilt vr{ nrq o,r+{r sqdr{r rrd
qfifr r<r ffi ffiT6) qrq kn vtoq r

Iffi srt g{ ( etroft qe N rrft I# qirrqre qqffi aniqP{'s tqrffi
re ffiT{r rr+ Ti fi sit+, W krffi( tsr yfi qt6q r tqntr( tqr
Tf,rar< (q I qst ier& sir<frnur qrsrTr +{r at @ 6r?m} ge r ffifr
Frffi rrd tflTffi tsr oo tfu lqoo vq E€ r gfr qrd Bffiqr E il q{ ft
t{nd( tqrre r,+ftr qn rrtq-{ n tqntr( @ frar gr .sr(q r Tdil qrqil
qerlTr gms?6, qrd' rt qrer {( Frte y iA€ rTrr{Fn=T qkil Eq I rm ffi
\'6 ftscd kr *rq r ss wqfufi Iq ffiil qq5q1 1o qfu T+ st nq I rRFFrwr

E+ 6r$d tflrr< tqrqrc q{' fur r{ffffiq gT: *fi t{rr<<<rc q4 mur rd
Iffi qffi qqffir qq 1o ETrtq r 1o epql qlrqr gq i nr+e {q t}€ cnrq r

qff M q{ E+ Erf+} tflfficErc 5r: frur.r+ qrG r{ftnt 1 +{'frrq qP{q r

Tfrd {qfu fr+ tv qrer Eq r f *{ kri5} q(yoo ers6} \16,Grrs T{q sffi( 1

ti< gq r

I#t tk6 rrftr+} 6r<orn kq r rnr Eq I

ffi g* *scr ;# ffi'fo#; "q dt --"'at'

Frrd rrfr arfr Hs{q vr} Td fr sqra s* Er 
F4

+raqretf'd utfu t rffi( ? (\elu.{ fuzt l
{rtr-fi Tfr (Orbital' revolution) :

+sd FFmer{gR yufrn qfr qffi
qft.rft ffifr ?Fsrril qfimqr rrtq r so,
ffifd+ard g€ftr ffi4-Td6 (Foci)

d q'serqr qA €e r utt 1fr{rc
q{ 6t6i qtff ( 6Be ?n6r gq I

qftr<r qfu6 (qftBkfi Perihelion) rrr

€<r q+-{rc qt lY a,ts uq ETrcr

HFra( { q+r<r aGT ( qEtafuffiqr I

Gild <t tr atirs T qre i+frffra(

Eql

kf,H ftRnq

*Agr
fiF
w
N-/

Rt3



qfd qkrqr rri'krkcrqr y"fr '6' FrFntr Gqr q4-{u iit{6 qq ilrqP{ rffirrt q3 qffi ffid fu{rrPil( qrffi q r uilfr strt rMqr Rr Eidr fio Errer
to ftfu (TdI ( <kt ffifr nt qret Ro Frtarrrroll gq I qf EftNTrfi 1q+rter
Tropic of capricom) rtr E"q I firt rfrildTr qrq qq+ q{q r qrr+1 krfl
(Intensitv) 6q Fq r srt ftrdqr urd zg (q r tr6t kt *mr+ $ sflafu
qwrgtsqd w& ( <m qH q$'Brknsiafu vrq ar ktrr< n
li Rfi t*rr<r eta) Rr-r gq r

ur$ uE 6Sd f{ inoT fl:
1) qrq qrG vq{ Aa 6il qfu{ nra.ndtr r

t) qrr t<il vqt erq { rtmlr 5* ar rrTEr gq 1

g4 r q4ffi (Sil T+d imra.f,{r Fqld R sqn qilq r

o* g+ 'T' rqT;rql dqr s{rft rffiw r{ qkfl gq r ret<r k{ fifi ( qFr
fuEr q{q Pfi F6 q$ Erc{ur (q r Ef, 11 a k{ fir<r qrq} frfi Gqrfi{r rt
qrer {y futmsr+} k{ H w6} o r (+r-<r dr& rre (1o quaT q frfuvqifr)
Eqr

r4 'q' FTFFTT (n qr{TD €fi qf Tqartqmr sq r t+a si qrrrqr kn r rr(
TqiR ffiffi g;q r vri<r r it qfi q at il-* gq r ertr T* ,q" Frrrltr ittffi Rfi qfr k < rre qtrqt Sq r

k{ *il tn* t afdil *A ft+i ts wtur t# wr ma} ier6} TdEt{ \q.{o
a) 61ryqr aFq fr r qsi .rd $'afri vfirqrT r ** qftFnr{ Eq r

rdrTrffi rrd : {r{, Er, NFr ( futq( {Fr{rqr Ei qmil r wftffi qqq

ffia rt {+r<r il'ril, *a < qmrffit kr +kffin .r{e qr6r qNH (ftrq r

rr+r qrFr tM rsr<ur ERr{e r

.....--o-
li.R Tqqrdt t-<r @hases of the moon) , y'' i

Iffi 4F$rft Tfrrn+ qfrfi{r
Tfln+i GFqril qr{r 6ftfr 1rfrfu(
6Pail ffiil ffi q-di
Tqqr+1 qr?Fr< ffi<t qfiFdT

ikq r Frq Fqa qErqq rrtt r qenrrd \.. i" 
=srhT W,fi { q4 furr qrt r{q I "---O----'

lYo
fuH"r

lr{H



E+ Rq S{ r Yffi *qqr Tfl{r r+ qrgil Mo r{1qqT g I T<qrA sqrfr rqrc
mHl qm l*d t+tq rq] r * kc rqcr {{rq Eq r * Errcr€ dlft (New
moon day) vt4q 1

T<{I+ 6kq p ktcl lffit q-6} ffi liqoo cftficr qil ksn rni t krqr
+ke ft' rrfu qr€q I fr k{ qf qwr$<r qqfl qM futfirerc 11'qfo gq 1

Trdt qflrqrft F6'{Rr cl" wqrd tr{ dfuqr qrsrG} (Crescent) qqcl ikq r

swB e+6 kc 11'd M q<qr rrfu qrfi I Frcr6) sqrdr cFr cp{ T(t
qrq I qetr+] k{ {f,r, 1d r q4+q l,o' a} o}ur rfu r r<rr+} ararw
wmd q(dr lfuq r s* qq1ffi 1qo" cfrr,{r rd Mr5 rrr tr€J r qqcr * qFr

sfl* tke tt Rrqr€ $'tfl ct{q I

qIfrifu fFttcrnq+) arsfu rIfiw ( $mfu dffrrrqait Brqfu EErcH E.{ I

qqqr6] qrqnn{r sE wqrq} gn cq arqt{ I+qrc Aki gqr* ers Efid r{
<rq t ?H r<crd qr6rt frnfti r<Ffiq r

sff,frit?r : fifie ffrtcmq 6t6 k{ Hls' q q} Tf,cr 6Ef ikq r ad ikq r

ilqiim{ qt( H rdf rrssrc*+ ttr cr6r 6q Frv{'H r

racm (Synodic month): W dffrifu alzrT dtfrrqr+l Fmliqkfl€ qfiFrqr(
qFrq rEftq il,i RFr6lgowmmEq I

qtrfrr( (Sidereal month) : qilIT+ Y+6i cPtqft \rrr trqr cfiaqr rrt ilrA
ffi \16 irdqrfi cftq r qs6) {dfu ls k{ s qrer yi Frfu rr t}e t*q
tsk{)Eqr
mt rrr vqr rq Fo, rqqrs r iffiqrsa) ffifu ftF{ s'<o q* z rs srr6} Eil(
qrEr qrrFr 6q furr+l qqfi Ttl r

crdt qt qrt+61 frr-{ yd p, r q<qr Mr
FrFrrII q r ?qr(cB qcqr+ Y4 lqo"
qftrqr mt M2 srtfi arggr4l 1 y, 1P
Y, rr+) rqfu \r+, ieT:rqrg (1\e k{ te .,

rrEeT Yi ft{+d 11 n+€) A I ir( ?r(
ffifucr !4 E1 EnE E2 erFilfl aflEsrq I

ffi ydi Ry srafl qrqi Hffir 1'
qd r h,I, erFmr q;iqr qESrfl qIfr €ft{ |

ffi go*, mftr q-<rr u3rn u6gq v{ r

k{H krc{"r 1Y1



11.t

H itri' fr qi qqITI Mz rrt grfl *P( fifr {ql r eprk qqrr1r ( q!ffiqrf,d
qqfu T<r*( En fuil r Frqrdr€ M, tfu M3 e-ct Srn 1 Rm r qrer. o FTAz {1
t+€ (aftq R F{n t qreT) qrq I Fr++ Tqqrqa sHfu reffi{rmr<r ? kf, {
qra qfr arfr gq r

Tflr{ur (Lunar eclipse) i ,

Tqqr+t qr* rarqr fu r qffi 16r{r& qFffi} ifuK'+l fr r y+A EFcqft gA
;nq{r EPdffi fftttTr+i trf, Iffi nEm qnnrTr y+{r rtq ( q<i ir6ur qrr(q I

wffi kce erqmr rrrTr Qa am qfrraulil?+{ Era ?<qr +fi goqrfr 6q (q
at q* $,ffir rtiT qqqr Tffi kcq qrqrqr r{q r

il*+ T${ffi tril (ttqnit qffi 1161 T<i{r qk {fi g.qq1 ?p.q I Eq16r
qur +{ (Cone) qid gq r qwr{ +tr{ 6r€r qT oqi*r or.i rri q;rr+n tPeq I

+{ qtd 6qr Tffi qfirr qlqrfr e?sq fq} m r

wfr{rc qfu T( rrfr qrrd wrt qrqr+1 *{nil ( arm fffr & qErrTr ffi r

-@
Fffi ffi-tmr 6r?d

il( Eil ar$drc rfrB Irffi qrqT rTR rrtq ect Tfrqr+1 6{rffi<r erqft} qrs
fr{rJun E.m gq r * ef<rqr€ fuErc qR rrd TfrrTrdri it vq{ ilr<g r qtil
eTrff Tfrfaurdr wqfu q+qrar vo Frtanq+] Effrq I Iffi qrqr+1 *a qq(
qqfi vn {-<r qrfr ildhtrq crrRr r6vr qrr<q r m irqrc ilerqrfu rqr qrcrqi

qrrs rarrdr Br4h Eir& il qrsrm qrr qfr g{ q?q I

Ifr+} +{ qidt qrqr

RYR kdm ftmnur



11.V

frft Tfiqr+1 6afi yfi oerftr {.{" 6tur sn€ 6rad gq r +gfr rni TT4er6}
qftfrr+i C ff{ o' q qt E+ lr{ {.{o w E-€ I qqqr q<qr Bnqir 6endr
HFrq FTFTqT (f,fl oo tfu {.{" TEr6} a}ur rqreq v{i Tfr r Effir rra q<qri
w{cTr 6fr ffi aur qtrsq il+qr rrilr qrG w fuf-r.re , E* $tmai rro
rr6ur qrrtn, aBi eBrrg rr6rrr qrr(q r +prt qqrfi rr6ur qrr(q I q*FeT (
rtr+eT orft\rdT kEqr r<rTr trcf qqs6 rfttTr firsi +iw .q< M ,FrK (4,yfi r ?<qr qst rcf, tqrqr r{ sTrdq r fr tqr qrq} sm+} e.rrs qrfr6"r
qrr(q I qq?FeT r yfr Elr +rPat ht t<rgr rr<r 3rk qrRrEra Farn qin Eir&
B14ffi qrmrj'qr qrgl1r q11 qfr qrnT Fq I

q4ftq (Solar Eclipse) :

qtrrr fiffi frq'qr{q r fr kr yfi r (ffi ft{qr qqrn qiq r rqqrEi.qrqr
ysqr rd'r wn qrqr qH a.iErc H qffi Tffit aP6r{e r vrtue"r tpeq r

-T.qqr+1 vqrr B[rqr qH ar$qrc H.qrrrs q*{j-flr tkq r

P+ce qrqr qH arsEre H' qril-s qtrflr ike r GruRr (ffir t{r (ffi
er6 * Tqqrn 6r+ aTqfr qffi Fflf,{rc rqrt ffikcrrq s{t drfr sqrd
rqret Trd {fr' ara rri Ttrrft s*q r er+n m tqr rraur qrtr
ffi efrKr+) q4 EM( sqtil qkil r+r{al
gO tkft Brenr Grrm { $<t rraq tfuq r

qtd Etuqft ttui rwrcil ffi gg
qtrq fr qrrrs qffi tqrqn AH tT\r6rfr

atfr+fr+<A qEr{rq?r rr{' qrrrs $rflr rffiTi
!T\r+t il I

TfrftT ( 1g+6eT {.{" d +1urqr 6,,ffin efffi k{ Tfrqre oo tfu {.{" rrr+i
dur qqrsil irmq I TfiFeT T qrfrseT 4d1 qffi ht rfur fi fi<qr (F<r qi

k{H ftmnur
1Ytr



sqr( qtr6q qIIs r fifid k{ T<rrfr y!fiftr
rqranrsfutaT EEI r

Tirsl *!r *d r€l TEtr&

Trft

uq;il..

l.

q<-a qtr tffd qq+ril qqqr y4{Fc aer tqtftkrrcD c\r+} +dr

dr-6!r crrfr qi ffiqr& (T{ qrfi yfur 55 qrnB * qfurq r Bfmd EH
g"dt (apex) r<t q( ktq SIqr i Eq r cd F{rq Srqr ffi rf{rc kt d-d}
Focrr qr* Ak{ cC( fuflqFrqr 16!r tlF(q r qe} mqcr€ Tf,{ [6!r (Anular.

eclipse) utrq r qd T{q rasr ftrr* qrrq r

efi( UtrtErA rcfr *cl q{-d 5t+cr {GIEG BLr qftnfr awr rflnd fir.T

Wcrd +{t6,( rFr Eq l ffi ar<rr rfiqr6} qrqrd qtc R Eq r t *q iooo
Hk& ytfircr gq r fr ffi qE{ wcr+ ffi m arger€ il{rn Bt qR

rrh r qrt wre qtmrr d cE rSrra q ftfuTdil T& ffi&(q ?q qR{ r

lrraer cF{ qrrfi qtralrd rrsqad 6} r

ql{qfrerr

at cfdffi gr * ertrws ffiqr ac r+trr qte wE ?tt rqr* ir<tq
dt r ss*qr tr€H Eid rfi Frq{ ( qffi + ES GTrn fui r 16T ET
qfdfur clt{rr€ Iffi k' crt( $, c, am (++ IEffi cft{cr rrid a-<* r

Er+{ qffiq ffi( +q( (Johmnes Keplcr) * R naqccH wrs r qtd
flc Fqeaqr fti{}cr k{{ rqa rt r ft irq{Ee +qt* F{w ilri qfu-t ct{
rke cqr fr fumcrcirtt{:
tt m qffi rrdrt ih crft qftrcr rrt6{ r fr T6 r wrFA EH
frf a*+n q{ r ft{ atrar ard S€{A Ssdr nrfuqr q{ {Fq I r6n qfr*
ckr{r r+ awr afrt fffi qRmrm e€nihilim) cr r *+ zrdr Siefrr{
(Apehilion)w ilQ t

lYY
ftIHlI

frxrt



$ r w ffi isR (qm srqm rcr(
ffi qrq I gqlr(lT: girefi[6 AqrC B
rx yi trq{ r cqr€ D(q SG rm r{T(
fl ci ABs * *rw ( cDs * *rw
ramEEI r qt6] nk6 grtrrrd redr€(
q{src rdr t<t T16} lfurft a gq r

3. vr* wfi E+ vrr* mt r qfttr lrd lHwt (cube)wr{qrtr6 Eq I

P = Ka3 vrt p cilt arcr Ee srrt, s rr++ qt ( Trd <t r r qH qq{

tftr g1t

Flt+ rrd Er qfrr qfr Eiq Fred rrftr qft *er{m a Eaq r

{t{qk<rr : qtflrrrd {tr* cftrcr ri (Tt rE, rrrrE, 5t*dm, ftrWE qr&'

nT*( qd u$-driql{qft{r< t'rq r q1ffiqr@ffiftda66rs61r

q4 , C* s+r<r Efr ft'e i r {rd ftr€ 1.1!x1op H{r{ qct( y# f,<I

t.tldot $tri re Eer r s+ rf,6@l frrs +q<I qH o.oo11 cre $a | (ft61

q1q'1.166oq Hk{r q4ld q<r 1o1 {qr r& O t kgrd+ I4T<r $ 1r
qr{r TqT qfr g< <r€ r

{A Fft-6} 61q5q 1'oooo s ri M atraq l.t 6irs Bfi nk{tmq ccd}

qFrtq rffirt q-firFdFfirdm{etrr drq{rifr{T\rdfliFr r{rftt I

{r (Merury): qffi vfranr ri TFqA ${rc s*f,<r ffi m fi r qH
ak€ dffi+ ft w crt ffi iH qF*a I q{e ck6 0fttkr{ qt Gd *tr
{scr t.t Tr <& rqn c{S t {s rEcr wrqIfi'8rE+ ffi qtfr( qErrd il6n

6rH Eq rt qFqr qrfrk{r qfdqk6 cq{e rtqk+ eiffic6{ri $rm
qP{ qftk{ r slil qq{r{f, iccd €cI k{ qPil Tff 1x1oo t ) r rre qPc Grfr

1-1qo" il.) E4[ I qtl crft cP{ +{ r $ ffi qk€ {d gsf,{ fu r

tI+ (venus):qf r *mr rfr ararnr ffi qH rq rfr t il r r5rr rq6)

sr<tril qffi trs% rfisr q(r{+{ r,rd r (tm $ {6IscB qFrqqk ar qf v<rr1

wrrfu T{fudt E{Fmtrw q'sa qH mr qd ikq r q} T€ qt{ I4 q*
<grt{rd sid q I ftt qrTrrstrq <sr{ Fd {<t 1oo TW q I sqcrs{cr CO2

r qrffi qrR rn4 R arq rtcq rd r dlqfir rsk+ (vqv" *.1 5rq r qkfir
qrffi *qrd ( alFr€qqr 6Strnra) d qtQR lrqt +€G crft{ | {t ra mR

k{rq Rrqrr



gIeI Axis cr T+qrc cfuq{iil( gE qs Fr IEfr cfucrqrc f.lftn gq r +l-+}
ErgcrsficT iq% qfr CO2 q\r6}t qffi arv it rqffi{.rd r sfrt fr rfr wq r

rqre (Mars) : qtr('Tr{ 6Pdffi BII?Fmfl t6 (trq r t qt r qfa Irfr il(I
qn] ikq , 41 g{ gmr ysffir frr@ cC qt{ +€6 Aq I T6fdr Ff6d
*se armq xi' tq I Ergcrsf,dt rqn g+6] 11oo Gtrg e r qrffi qErE,

qgq <tTcr-sn ?rfi + fr{F6 rgt-+} +r<nr sH fr r t cfr fffi sETfirc
qto} q r zrr+] ro-rqr eo% rrcr c-& qFr{r +ftfirffirfs q\r+rn + T6 rrfr
ina\r6) n I Tn rr6rrr qrr {ilr Erdrgd-6'6 Eq{ I yd, q.-qqq, t1-fi { EE T6?s-dr€
&ffiam m (Tenestrial Planet) qfaq r Frfrro ftrl1rrr-<r kr ffi M ra
ct{ qhq r fr rrrs qrmrc <t+r 6{ I rqt6 f6sld, {rh, srtur ( ?rcq
rrE'Ewr€ frffrrm ra (Jovian planet) qkq | frr+66ilr{ qr({ m qft cP{q r

ffi qkdiv qFr rqrrqre Effir q tA [6?6d guft+] qrr<mr u-as qq g 1

rqrsEre qH (a ff rrrr qft ilTre-6] qks crys An r

g6elft (Jupiter): t (fu<r tm w * I qer rF6Fa] ireTr furw<T Trr+) frEs
R.t 1or qd q r crqr{ 6P6ffi qrrtmfl snd ilmqR tq st6q r {fl+}
frrs y++] rr<T EftE ile 1w r& q r qrq.tr{+r Bgrdfr fd looo *sr r<r+<

5m q t TdHffi qfu+i{T qrr rrg$rrt r p6fuqqsre Ei6} q T.-o'} S6i rft
@scape velocity) *t cg+}i arrfrw ve,-r c#r I qfi+ qdsrc kisqr {fr tttit,
frqq r {s rEfu? R ilrfr C{€ r rsqr qr{qEsfrq qrcm yEffi qq1 1o lfu p
ilrc Trn rA q\16] r{cn S r rsk+ rer{+ ffi anq arriw EfirTd
frern r rfu{rt efft rr{ eegfu Ssra.6 Tq r qd ffi{qr f6et{cr lv,ooo F+.fu.
d qtrqrs&e trtq rrs{r€ ffir6 rr$f,{ qt{q I

rft lSaturn): qrei qfud ta qt6i fr stfr T6 i r t mfrqr urrs) sq+
ilRrsd ikq rq'c$t qfu, ErTcEs{ t HPaq, Taeffi{r kt q rul16} RqdT
ra i rr+) simft *.fi Hk.r qrd E<m r qgrfin E-{rqrd f,}6r ffiflre
61 t fr e-mr5q yE{-qra ikql r ttfrro} e-fiEil-e \nooo F6.fu. ?fu qyoooo

F6.fu. 6l <tcr S( r qr+1 atraq - f,icoC q\rdn TR-d flq. qrft{ r qlt{dt
qR'yffi qq1 6ftq + Tunil Cd s r y*+1 r<r qfi6] fu.s 6fr{ q{ gon q
qfr'q r

wtttl (Uranus) : fr rrd qrs q# rqr +ftq y .Jon q-fr qq ilqt{ (+drd
ra rrg+1 fioirt qrqn qffi ?e rtdtr r fr Trd qH (Axis) r 6e[ (orbit)

qd r q-d F+ f+a qeT qrst owdq qq.t" +]urcr Fr+sil q r * rrr
vft u-qffi Frdt mo-r+l irFtifiq - ilo' +.) q r (tsrd ildr q\r+rfr qdt c\r6] i r

RYq kf,rt ftRflur



zRI TErcT 1{% Er{EI"i-{, qo% Efuqq ( ?t% tFi[rq ( fufufrrfi] qgFri{re c+6} q I

{$fi cft vrt{fl q* srffir En I ErdT+r q-rmre qfofr 6rfr t<r ta qk q r

irtul (Neptune): zltrd Errm T, r<r Eftq qrqw qd U r er5rrscm fua-r
qq6rn qvn rror atc* rsrfl F.*dT rrtg r m 3rcEr+] ffid q-$+] F{-ff qm rrdq r c( 116+l ffiq qrrrqr q-Er-{-+l 6k S qt qfu-6r{r $Ir{r 6cFI r{rg { irrq?nc
en-+} tdT qte-( sr€ i'c fi.qy q'* cftr E{+fuftZr1 q r zrcd ver-*i ilrqfiq qft
ac t-ttt"t.l q r'

zrII @luto) : zt-rr 116 Ai qrE* ffi{f, +rm cicfir T+ W6r.n + $ vw rwra
EqIFra cf qrsS I q+i T{urqrc Efuq{ rr\rd srr6 d fu $rn krrq 16 oO *
rrq 1 qq-+1 +eT T{Er+1 +rrr<r cIfu cH fr f€ u-rrs qrctrqr Wi s.qIa-{r
*r r rr+t r<rrqr fuM qtssrd 6rffi dt ffi r-rroh, s , ;+t tsol
tfu qr+ 1q3i Fq * m mur+) oerflri Td flq] qs qd lyq qffi y{: ilR
gi-q t siftqfu€adl Br-fl@ +fir (?ooq) t {c-dr€ ?rd-6} EqiErc Ez6st6(rd q I

5fi @arth): qf+re dr m M ermm q{-e r fr crl \rd 116 A qti frfu<
91616r r{sP( { gTEft66-6} gaftr r k+rg qqqi q I rRFFr irr<ur F{rfldr-{sR fl:
(iF) t6qr rvr< qrff q r r(16] R/l q!-s crfti BiFrriEl q I

re) qf-{z il r 4r{qE$(sl a-fu vrgm. (nr{frqr, ql+rfi, EraTsrFrffirFs
Bnfr) q I

0D drcfi'q qii fi-4 g-dr-Sfr t*t.c tr.tl q I _q1.q"t. tfu tqot. (q r

(EI) Hffrq r+rc+r v-gm, qP{q r crdmrd m Hvr q(rd q r

(s) q'qr{, Er+{iTtfi-s{ Tfi, {r{frqr rfi ailft+ v{e-r.q@ q r

wr( (Sateilite) : rrdl qftqft ciafiqr q+ qr+nfrq furg6:6-dr{ s$r-6 qp{q 
I

Iffi gqrr6 q<m (Moon) il rrt q;q rlEEF-6] cft qr-wr* ffit-6-66 q-{ r ft
srr6-6ct rr6d cPcrcr q<iqt (4-d( qt{ cfarcT rrd g161 r vqr6a rraqr at eyrE
wta) 6q r q'd lqqr qRyrrcr rc rr6ur inr$ s-fir+1 hFrq +-qrrs ek{
qrfr r d rrrd \'senr-<r q-fr er[F6F 6q1 r v*,
Troltrr srm+)rrqmr lurr+)<rr
l"qt 1 T{III (Moon)

R Fsdl-g (Deimos) T rtrv pnobos)

lq {tcr, rcri{fs, flrrcr fr g* gnmr q.dr 61 |

lc zr{dFr ul\o t+.fu. aqrg EE.r<r Eti

r{{rd'

T6sft
{rfi

kfli ftraTur ?Y\e



artq lt; ZIEcIfrtlIr criunial rirr(I 66
irtlr q Bl,5fi crribn)
rtrt I cRtr (Charon)

Rr{q (AstcroiO : tnF r {6std ffir frqqT tt looo {<I T& (-ff{r
nrrsrd (ffi cftrcr rk6q( | fr frrs {ilcr coo h.fu. qrfi qga { qFIIqI

l.s F6.k H r.r Fo.fu. qrfi qgfi q r fr flretre srq qftkil lnf,(a fl I

gi ftrs +{qr ct{ Tqqrd frrs r<r a EF | frlrrJ q6'5S a qfurc f.e
AU (yl.\rl atc Hfrm) rdr vts r hn5re d fuffi, a*t t ar(qre {+a
flr
irF6I (Mctcor): mq roreffit q* rJ qft qr€dql fd ec{r sr0 +{ r

ilEt ffia ritrGfi (-(Frr ftrsrq gq{r urqr€ W<E€ (Meteoro0frq t

fr gqrg* 14e TRffi{ rd qr6{ r f# twrdqr q(ri c*lr vrrq ct
f4?m eq r srd rrft T(t ct<r qR} ffisr qrJs F€ anrfir qtlr f,€ ilttdc(

dfr qrq 1 g+<re H'anr qt6} v* Afu* rf,rr.5l kr qrf,{rfi lfrq t

scert sa (Meteor) qFrq r t SEE6F rIEFI!€ir Sqtirst ilcrfr6} ffi
iltr rdg < vanr+) tA afq I ilafitl€ srrrt rnlril i<rga <r<r irdr Eq{ I

m *ffi nt Wt qfr E;et;( I arw e-a gi Fqqr ql++,or qr rrd Sa;t
rG(q E|TEWI r sccd sor frre (Meteorite)qPtr€ t

lrfrrtl (Comets): snE[{F{t d6ffi d S* cqdr sqtd cq ekq t fr
fqo* C( r m ti 5ffi 5q( (ac r fi frrrere qrt ftd-fr+rcr (trt
qmfi rrftttsor gq1 r qt+) nGr6 qr$<r 5q( fkq I rra} ggcr zrsd E;q I

zrgffi Hq r* qt*iro {<l; { &( ft!-s+ qH gaq r {r+} ffi r<qa
arrc, fm r rlnftq qrct ErHt Eq qrdr€ afi (Coma) qfuq t qrd Sqqr

<tlcrs Fdffr{( il* qt{ 6q r kfir< rar(6r rqrrdre Eid 5q( d qffi
nte w+q r fuc b ft{ Tdrsn {rdt* vstdq { 5eF {q r strn qft qtft}

nFr6 qrql Sq( iltd t crfr r cH gq r qttra at rdr Stqh 5€t aadq t

rr+I Sqt Hfrq qre ( Smf, alGFIre qH 6;4 I <rs rrt coz, co, N2,

NI{4*, c}I4 qrft qrs c{rqr qEq6I 41 r rra} zrgo} r<q'r qEFFne'qH q I

qrwrt q'clt{qr, crfi r fl{tfl+r crs qntfir fufugt avd Effi E-q t qH ak+
qrcfl r$.Erfr€{ur qt Er3-d} *t iker 5qr s(|Ifu gq r

fl.q ilrrtrrr[llf, (Constethtion) : rr I{t afliFl{r ssr qC6} aqr kt Afr qkl il(GC
ftril( Hfrq rg < nuffi qr+rr Effi t6 (P+-q r rsft rua Fqkrm {rfi(

I
1Yq ksm ftftflr



rtsl maasd rq.-er€ ar<renm qtrq r IE+d S* fiil,t{re rt cil
irRrrFgqrFF cc qteT t6 (t@ r qi* : *<rrr, Tw{,ft, ilfu+ frqr, Rrrifi
ftnr ilfrt

n.u rtfuweq @ordiac): I4dt rrtw q4 k< r+srqr S il( yE+ Eid T<crf
ilrFRFrr qf qiol ikq I qffi q{ HEi Erf,Fro sreter{ rl+tni d,f<1Jr +"
r.fu€ t arFrgr+) j{o qrsqr( qarr tt q}fl ilmcrfiEq ffit nrtr1 *i F",q+6r E1 r frt anrqrevqd tftrcrfi r<+t r qfr , ic, Ec, fu1-{, ?+d, fu6,
@r, !trdr, fkro, rt 16{, Erc r kr r qf* Ttftr Et€"iH, c._ q,gcr ffirqrt T{'q | (4 if{ ffirtr q Mffi} ffid c'rsfl ci 11p1qr* I|ft qr6Hrcr tq
st+q r qril +{rte ctr{Hrq{.+c <tftrcr rrq, t*er zr-qr, Wr, iftr6 rttqmd
tH qftr€ r <rro) lt d gqr nftr rdi{r ccrs* mfud {rfi;l *, o.ES.q, i*qffir $ 1v{r, rtrRcr fu5t, ,*reurq 6+c qftrqr qfucrq r

[rtr Ifrre kt $ fl ,-*-16oh..{frmr q r Rftil 1+{rc }qt '/ -'
{+d ffid sqR.rr Gd
rftrdle RE, @r, itrdr qrfr
aftrq r fA {il qr<r Ei qF{
qrfr{r6} 1s[frrrr d qC qd
tkq I

Sst dmcrs{cr Gd drr6F qh Erfr+ t&rt* qtrdfir qk6 r \rgt Tr6crirrtt tr qa ardftr itrqn*d(tqr61r 1fr{EqftEfraru*..E}
zra 61 I fr q+ cst reecr t{ +{fl{ r

nc !.er (Ncbula): ufu qrqr ffir cCd +er ?furffi ?rrt qrffa g-{,q{il ifut
trttr 1qvrt +1ar frq I \qr sm{cr frfuq qrtrre, tff,ra ar6F r {q
frrsFc nr+( rfun gq I i5-dr nt hrnq g;cr r uU q.€qr<r aml .fqr Wrgq{ r {sqr d !p.qrcrwr 6r$fi, Bfum, a6frqq, qff,_d{, cqr" N1]}
cILilfr g1*n gera ry wrr, ffi6, 56a, <r.lfw, ** 

",ft 
S{rrrmr q{r gfl'q anr€ Afi rqtf{re qtf, gq{. I arwr ts *< r crfrt mr

Ft I Er{, ftfu* qtETFFr Tq +1qr (6-q T} Ce, gzO NHr, CIIrilkf, T(R fu ur& Tftr I qfq! +Sr *t kile gq{ r csfu{ dRrFr
rft 691 I ir{irErrw qr0r +sfi iEqr I fr furt ffi wrcr (@ffia dnrq* {qd arqrr sfrre} qrffirm} ikq r ftt +Gn +g1'E1 |

kdnftrqq lYt



Iqft{, orfffifi {rdnr.r{tl Hq tF qPoq r qr+rrFr{nqr iH tct slrc+r

frrc qwr iH <I t* t1gt gt t

fi.c, il(l5fi (Galaxy) : rrallirrfi qdt m<rrS kt( \tst Tqr rflq{r Eq( I

arrrrGdt Aft r5-qrfli mr5< tPq I irrarr€qt mil il<q-qdcd (gI lorr

GrE] q-{cE qftq 1 qrcr{r lrqfi, \r.+tsl, cfrrr(-87 (Messier 8f wtft t

dr(r5-*r66 qrdrcdf ftr{Ir{n f{ r6r(i[I fl: sF(iI?[R, i[,qrfi qr6R (gIr{dr) T

qt{qfu( iilzfrt I

6rft t*fcrg-{ ( F)
qr6nrrqlrl dmr{cr dt r qe

ilRqddrt {'-Sn s{t<rn Aq
cfrild.ldrt+chfim<r5<
qem aiitT 61 r vcrr<ura wftr

\r'Erfsr rqrffi Erm

qr6[sT.re[s.rd Rl FIIq risRl
qd il6r q r s* fuqrtftmI
A6 (H rqrdffi q a-t-s to
qrtr tlirHrqq ztal g I

<n -n-< vft sil* +q Efrcft cffmqr rrin.{o} E-q r c{t qfttfi n+ rrn qH
c*=t- e. I \r$dr dru5-q t u-d m<r.r<fiq vit gar+tw e-< 5q r ett
ilqq66 vfr rqrwr (q1 ( \r+lffit{r€ qkrcr rFRtsdr qq{ I f,r<t1-{cl

irRr66, rqRr { Td 6q I

iirfiT{r{r<n ar{lTfi @ilky way galary) : ar* *{'qrs{ tts6J ar(rlqqd
3{r6mFr{fi artrg< rrffi r q(6} +<Erc io Eqrt (t{r *4'{0s{
<taF}qr

fr m<rgr +qrrrrcr fi{r6T( q qi ffid'( crdfrft trcd q-6 3{FFrt (Spiral shape)

q r qsd qrs 6ftE 1 dT<I 10 rqn r+rsrad q r asai fure q.v x 1111 *dfto-c

ffifi q r q-rfl okq 1{o qc{ rr<rro rH q-+qrq rkq r

erdt-q ETfdEft{ qEfl{t qsT q\r+1 {T oTr+l$cr H' ffirr qrccar prrs crtn

iH qg.fl1^ s{-{ Tfi +-qrqra Eftrrr qftEqft"( +@ snHr qrit wd ifuq t

{r i 3{rsrcFrSn il{1-d AI l il{i siicB H' qromrfl iRai v* arrrs
3n6Hrq-{n E( r {q dro 5q6r dr(r6F Ff zffi r{f, fu'E

r{-s r

kdn ftrqtrrR{o



q'*i?t nlitt$sd (Ardrorrcdr grhry): qEnr.r{rTtcFc (iq.<r iffi 6lrfi
qmrrd ilrqF eil+a fl I fr 54qre lqt q,if-dr irRr r!-€qqr qi cc6\i
qe-d nrr wildr rt@ t r qt.f,rt qfuq-t n cF{ cftrq r q} qrfltnr{'rgre tt
iflq r6r[q+.r] 1ftm q r qro] qrs I Etr€ \ro rcrt rf,{Fl{ q r rro} irrs v x
lon et{ fur g r

{A ffirl |HhxB (Ltr$ Megrlrnlc cloud) : q(-drt qtd|.6.tfi LMC qFr

qPrq r d ilrqf ilflrrrendl nir<r nk6 g r rrd (t r ilc qo f,qR
rcnrc{ S r t nnr5< amnqrtr mfr{i qrr6} 5v& clffi q I LMc
qtrqfuil dr+rd m5< rl r qre) qrs lt tltrt Frrrr qt qrr g r q] qqkr
lrrd nrag< qfrrq r rri rrflFr{rmrt cftfir qftriq r rsqr v q{ qtrt

ftr. rrrrt ilrftcr qdt a1cr{ rftq r

$.t il<rtcrlffi
lFrrs* rEfi {!i,} qa se Eq'rn (l mns Mrr gi ararrqil tra cffi
ur{lrt i r} r *trt'cqr uf;td{ qqR qnrqr qrfq I nmrcqr qi{ Errfrfi i
aHn qrrqr qni ra rl r rnrrc vilfr qft 5a mrftrerte (Big Bang)qtt
*li qm rrqr{ r

fr rgrre rqt mrly<rw cq6r ft!-{ cet Frftr ftq r lrf,h+ ffi
qctftG et nrnl Et r it ilrdt nfutr HEr<q I crcruJrG ghq( yt+{ r rB{
Sq r rvt qr++rar qqg qrt+6) rftq qfu at M F6 16rrr cf{ stz} ilqn
qr+trq r qc'* dftrq r fr rryt 16rr{ t erq} r {crtt{t6 frrfi r q} alf,} fr.{
q* nrql r q} q?e it nrfr rcl Fo qqrffi wrnrmta qg( artrf, frr reiln Sfrfi
qrdt r qtrQ qrd arr ranmta rr{ lrql r rtqruie tdt ('qB tllrFr r iFFE'rr

E€ crdcl r trrtfuqftsd ftEr< qnem+] mtrrdnrq-d] kdr<rt ilflftt g r

wlffie li x iorr c{ nq qtl qt finE cq6} q-{qw rrftr-q r a-t qtffrer}cd

k<5< t qkq aq qt rft v{q I dro5ae qa-6t{rc zrPci rq qit qrO

xq+ Etril cnfrrstu F gq r

nrdtTdcfr(OrigirofStrr): Ttql!-€qr cq6l qfd hcrr6l sr(( ir(qr rqr(,

gctu awrq t fiq ftrcFG E€Rr A rd6c Vd ffi qr+ftr nt Wr ftq
r{r5i r ilqqB iftffir {G ft!-srG rr it qnm {rs{"r rd qri r qst
qroffit Tqqr q{r6t*r dftkr mr s-ek E-q r frre qtil {* tt Tc\ ilrdt

Eil{hryr
it

t{1



ilq-fiq cF{ draqsr( s-R.rd I ilqrEq rqtw qffi qffinqR qt-fi ctdh,ql

$ rrfr ( s"-qrfr il<rqr qfttrd rri r mn ilc-fiq yqtq a.€ {trJto}il
rracr qftor'fr qm q* $'sfr, {fr, fd, qnq ilf( ,rEFn c\r6} ilrc qft'fro-ero

anr{qr Afuq( t{ .rq-{i r * <rq qr} 6rw q r q lqc,i cI (+r( r ilff c, fr!-s

Trsfrcr &Fd-<r qg-a it tn wr.r q(r+} tffi ffi Frm r so Fru-st

I4qr e$-dl qq wr( trr1,t s-{sf{ r crt frc qwd fi-qr t

aRr+1 qEr (Death of the star) : (+drtlFm {q ilrqFFrll 3lhn n*q qFr (Core)

qr ql} qit{Ffi qu-t rt nq vefr qEG-dl s t slkt qFrql Cd Er{frc-{

F!-sA E-{rfir€ ffiq qFrql qkr vtdffi rrd sdcfu gi qrcft tr{-q-q qt<

rffi Eq r q-q +qfi El'ffrq-{ {qr< gq n-* qk+< rfthqr tf+-q r q{cB

ilrr r sTc g.arq E{ ir< Eq { **q qFr gFfi qIRq r qsft Hl ilTfiq
cifi qrdq, m fr mq slts( s-Elt 6t q*{ | T(FFrwt +a qnEqt qtqr ilcf6\

on-r'c r qq-e qt( frftrqc-dr* qq-{.& Er+{ qkfi Tn rfu.qr $ Eq ci
srl6t {Fr F.rt qft-q r rd anrqr€ Red Giant qn'q t rrfr q4 qts ilcs q{qB

t ar+srqT 5r< ur+) er{cl-sq +fuq{ Yff gi-( 6rft Ttrr rrrq snrfiE[ I

wcB + Cdq ill il{E} frwqr rt cd r #t,st{ftrsq-<r aq ma-d +<{r P6ft{c

qf{ sffi +tffi q.d{ qd qtfri ilqt+c r qq?T snl r*t r qrP6t qrr

ffi q-<ftfrqr itftt qrq qi ffi whiteDwarf qI cftom E-q r

frq ft{ftu-sr-<r {A-6\ ilrail qrfd +qqr 5T{I: fuu-€lr{ffi Er+{qrc Frq.c, +{rc
qlwq-c, qft ftfuo-qqrc 'ncIFRrq s{ns{ trm| I $src-d nk{fi qis<r k(
il r aft $ sqt sf,rc{ f{ s-&n r ffiq qFT #{ qldil qF{q < <tkt qFrqlff

grt fur (SuperNova)lffi srkq rqFqqo} 4ffi6] qFr gfrt erw vftrrc

Cq r * qrrr6] fuu.s T{t{ rcrfl-d srvi cP{ qrq rrEi Tt a-qq qi Black hole

qr cftqd Sdq t

qffi mn ffirc qc( stfi r<r{ Mr( * ekq r * cfrt tc *fi EsqE

nfu-q Biqi( qrtst aqrq r t<-qrd qrffim qqn q<rq< qqcB tkq t cs
BFreTrqr il<t mi r i-fr ikq iqfrfr Ts-dr€ n-fr r{FI (white dwarD qP'rq r 1.v

qt{frusrrq-+} em 8-d qrqfl qftrrd gq r +fr ffiqI qq.rl qfl+ft} E{€ 1ol

Fofrrm / E{kr< Eq | +d qrr6} fuu-s qk {fi {m ilft t r5a re <-q{ Tt
e-e strcq ( iu-tr6\ qtrqrs +c 6q I td-srrdt q-+snr Et v@m qu-t

1{1 hdm ftrwq



cfdPrqr dn I * qPr}+ alrl-fr ilrd rrq I fi f+ffift Wg ) qr* q{Nts is\S<
+r+.rrcr cPtrrd 6q I . ,.

Ir{i e'r( (Neutron star): l.y trftreqqr 6fr enr<r qkTt q-q_{ yftprcr
ttdgcB qEzFrrecrcT Gqn lr(MFri +<tfi ,ilfrq r fl qsFld_6 eftK at s_{rq
s-efr 6q I znr{n qier 10ri 66qrq / T{fud1Tq E-q I qft dt rqEqr {.1T*+a H-c (rverse beta decay) Eq I {s F+qrfl ctcrr r @r iltc(( 1.f{ rttr+ e-q I TrtTuJA qPnrfi + Eqnr< w( Tfr crrd qrscr ftw 6q rrd er+sr+t dRFTr€ a-6t€R qfuq qflqr oox {o, 10% cteh r 1o%, E+st{<l& rrq r 4:{ €rc+i qrs 1o tfu fo t+trr< qH E-q | {6f6} \rfir-qr q_<tt

tdqr t {4 rt {qirr Eq I

rGrR @utsar): tkc} mf ysr<q qi.Tdi€Rili rtrR qP{q I ilrqr yFn qlffi n'c+m-r+ 6q rt*qr yfu ++< io rer Eq I

11.11 {rd br @tack hote) :

dmctrrr nfu trorvr, drr) serrrr d r1q ar<ur q+qi n-ctr rqa) as6,
6r{9rqr qv p6k{o, cfturil E il r m<rrsa *q rrnrqr *rffi H-il6c-r<r at
irFr r qFr q\r+i sr<ur+ Erkt ffir+i d_frcr +flT arrfrqr rxnff fic rfun frfurr.& ai-+, B{Fmdr, frl-{, kk6{ { i{r5rt vrkr 6ffi vfturc 6q r dnrd6_dir*-< rnrrqr Btrq qcd qa-fi vfu.r-sR F{ *rur-a u* *at -* 5",*,drrr6a) fr!+e E-q r ftt *dl\rer<r {ilr dm66 ffic qCvlq si+1 G_6r c_{{
fi-{ rft"& +<Ffi qtr{q r t qifti a*.g tn qrr+} r<.r+n ch ta r*c rwE s6 €lftq+} ftu.s4} irt'-qm (Schwarzschild radus) (Rs.) = Zc1yc2 (M _
Mass of black hole) Eq, ilq t qtrqrr+t rdEqrc lrf.rfl qft Bqfi s*{ 1sgqts str sE n?fui qcT er* k( (Bhck hote) qfaq r + Raqrc q-.6i.rPc lEscape vetocity) *Te 

-rft 
{<r+t Eq , ,*rug+r $ srfr B.vi m e-grrcdr 90% Tflt tRr 1 6qq ioz..*+ cH euo (fu-q r .-q+i t

flflru-srTr tfuhr-<T n?H dv{ qi {-* q | +rd $ srqid H qrcr+_wr Fq{mf6 aaftq to rarcr cft Erfr-( *,rt *q*i Errn-sr6 E<.eR{ r q$i ord.qftq+) il !fi {$+} fudrscr CET Eqas-qd;eff{o qi. arqrr wrtrc rrno 
,ffi sr ffi qqsr+ bq n fd qffi fr td yF{ nra-dF 615x 6-rqT qfturd

{fl k+6o-d snsR irfld e-€ r $ ilTr Bt Erfr krcr cftuTi.. ,{c fufr_dsEnarfqrs ar*r: : Hirrt r 3 tFzfua g-q | 6rd kia] Erkft trqTf Event

t{'rm ftrurr



horizon qfu r Event horizon Fra-6] qrtqr tt cH WiT qrPrft dsrrsr qrg+

;Fd-d rr\rd Eqrn + q-f,+i qrsrEFTuT Event horizon qftqd 6] I

mr$ar{unoqr*t(Iaflt

Object Mass
Schwarzschil

d Radius (Rs)

Density

Kg./m3

Small

Mountain
lor2kg t.5xl0-rsm l0^

The Earth 6x lo'z"kg 9mm l0'u

The Sun
2xl0'ukg=

lmo
3km lore

Entire

Galaxy
lorrM"

0.03 light
yrs.

lo-3

Schwarzschild radius

ke i'. Y kr ?i. {

q] Frril 6rfr b( {i etrqr tF +fr sffi drel Ffi t

Fret. 1 Fs-{ ;t. ?

ilrtl qEIi fiqqr

. qffil $c{+ s-d-6qrc qq{* o}urm r6mr we6fr (kd 1)

. Erqi 6c g( cqcE ffid (ilrqrE seo-< qri-d s-{rtr6r fu<urac erfr$ 5{: Bi
tuf ffi1r f?{ R)

. irr(r Schwarzschild Radius ol effigrfi qrflI<r ql6t 5r$ id.wl6c (Vertical

rays) rTre E-(a-{'sq{ | (hq i)
. iIRI Schwarzschild radius) 6] kt{cr qirqfu gq-qre r6rcr EaQq Eir€ gscB

t iffic tk{ vl

. Efir Erfue iEvent horizon) +i flciur EFa ( sifi {<.d * fucs Singularity cI

vfrore qe Ga-r rt

?{Y iqHrc ftIelgr

arcll ttSt



6rm Br H tR{ R sFmFn{ quR c-flg( m<rrs qFrGd tn tffi qarm
qcrSe r 6rd] ffi cfimcr rri.rnrre-qre Eft ffi qEr{ ;qiffi ilrq r Ftr va{
atifr kqr€ +{ qtd+ cbcr d Msfu? qq r rrt qfor.qr rni Fft r<rd.fr qrfM
q'ntsrq r q-d \rnrt{T€ yffi+i sfd( gffi T{ (rfii.tffiFrn il}d q r cs
rfir(6} ifurt il(f r \rfit 6rdi Bffi r<pa:'qrqre qrF+ srqq Ef Trrd q\rsr+
fua$r qRil€ ccrftre qqrd) tltrq r gfr66ar er1vn mm rcr+fift+] +<qr ros Moftreq(rqnErdhrer

Erfr br{r flt{r mBr( eq-{ €ffi re qfu s.r+ q tqrtd,V6l{{{r( 6liil P4r er*fuE ffi) 6rm fu r rrg& Event horizon qk+ Ei ar.61p*,* rnt q-fift cp{ +fr
HF'rur &s 

"-+ 
ffi rcrfrrd qt6r s-(rqfr * r-*r Erm k q F{td *M

Ht+<ur drgq, 
"r&T E+ r+sr+r or* ffi r rnqrea<ur (Gamarays)i {}gq r

)
c{rt} 6r& ffi q-m +drm et

fi.ll r( T ilRrqi Brfif{T

cftn-*r qrt{fi-F irRT ( irRr c'-eq ffid-6-{ Tt H&a rs.F*i srFr{Fr ( lrerFr
w6] qr6T q-dt re-R nft rnrrs ak r*dr r+rq srqr.r.ra,q*, mffi (ftwi*T rqt sFfi rtsq I f+trq TE{ TEr sr+} r5cnqr qR( q-1-gqr t fr{
am c& qr{fr+rt BT+( ,ri) rs r g-d ErS I cBt crt{Em ifl-rdru {rlil qrirrrnqr
ifui qqqB E* {k€ wqr+} wrtr rr€t r q{t 

",td 
kr' rca-fl *t{tr.c ch

artrrs {Eciro.{ ft(tPi-6 *fiqr sqdr{r rr€t r kffiir q{6rt(s ftrm fufr r

C{ il s+ am6s Erfri kq F*+ r m *.fi ytc ilRr{TEsq r ar<rr6 mt scq},t
* gq r rri drr-qr€qati qrrrmfi s* rBrrg-ilrch F-fi-{E hnm dm c!_strflG
Hfuq an-ro Gtfirdsl m.cre ?kq.r tft anras sqrsi ( wmrst sw qft

\c+< $1fr qtcrq I qm g1si Errt Ertur I4Ar qffi sffi( 6er qrur rr{ * |
ydsTe td qr6mr +{r+R ikq r hid ?fu+ q,Er i rrccr tfui o*.*;..rt

hsm ftrqur



kdrefl Ti ilqnrr< qrotrr {q r {rdr{ <rte lCelestial sphare) qfuq r

dffi**rrfi si6'6rf,t{6 q{frqa;t kf,rcr rqli 6rmr6, TE ( (4 fu+r q1
ti( ffiir qfoq t ei il<rrITEEI rmr ffi *ar tqtr+r frrQ-a qr{rqr qlo} il<r
t iltr rT!-str frr-flr ?fui qEFmfl q{ql r (+d} Eftrcft S+ cPtt.{r qsi qdftrr+}

irrirTqrrTr qi il{rq 1+{rc fri qGt+ TR} c\r+} ft r 14+ ly qrcrqr qtd
qerqr gfiEerT gq r nr*i (qli qr+Rftq fro-grF RY s!-srcr qtn qmt t*+}
qffi qrorrrqrgmikq I

t}rr<r cftd sqaft 6qqr<e t'"----. -----r-+\
(Ursa major), a,qq (Cassiopi$ *,,'*qc ;t

(fficdrffffis{ri rdRT d

qrfir{rnikrrqtr ffidft+

ew{fr t o,mr+ qqamqrq Effi S{e dfr cntacr rr{q r q<{m fr Efd} +{
k€cr rt qq+ttr sftft F{F{ qE t?+} ekq t gmnr gffi qrdrd frEr qto}t

Rff qffi{rrffi ?kq r BFF iIRI r ilr<t c":sffirfr ssrsir orRrsir+{ r{d
E<r (Ra& sqrdqr 6'(qq qmr$q rsfrarqq g(r$qr ffi{fr r<rfi r

fiqat : qq rEtrdr€ crq cec{Rfu {rfirr[ t6 sfu-q I 5c qlfirqr nfu ro s+

vffSs ci Errr{Pm sftE ( Ti + sfffq r m ffic< ftdfr tr Ei i
sff{trq r s*t tq +*r r qftE s qi ilqEil6} 6r+d} t{rffi( tercr qrgsrs r
gt<cnrEc qr.w{Icr qrilr$s I (rc+} c qi gr<qffi 3tt?[xtFII yftrs+dl

Eq r * gffgEr gf,q4 EflzFRFIrg s<r$q t loql qtnt 3rfir( Ro lrt <tlt c {i
qr6wr H'ffir @ Frfr r sfr tfl ivn<csrc qffrq{ ( qIF d,Qa} ErdEr.

stred( ffi{fr irRFTUsEr tM r scrsi { {Rrst rtrq q-6r$ Tfd qcd 
E-{r+

r6r€d ar+( q-ra r{ (€l r sn6HFrT s{iir6-{ rrt qrfi* rm mr qqrgi rt ts
*qr t

g+rru @ole star) : Firf,ec dmcrgdrd) zrs6lcr (ffi d*et m<rrS ffi
tqmrc frEI fi (ffi d'c-<r aPts ql-d.J"Ir <tcr cser qt qrt+} rnr iffi q t

d i C4 rm dr r s qrdr6] irqtrqr {w{ft ITRI rrr$T sllirlrrfi 900 gq 6q

q{dru qH r6HI aPd lrq r t5rffo c ssrss q q<er$q I Ss-drd fd fFIilPca

Fdfr Md( iqllia r icl-d {cEqktsrc lco qqTt\rql r{q r il++ iqrffrc H'

{f,drc fukq-4rc 1co sqrfiI (Declaination) cr {dq r q+re 5{dr(I ffi m

ffir qatsra ?t ct{ qPd+ t6 (fu-} Eq I

?{q Frf,r{ ftErur



ltm (Cruiopb) : * r$ft amm TIqrfi(d 6) 1 sqaffi smqre
q.{dRI irt( for0a vr<qr dd gq I q} druqrfi cn cfrfltfi rffis rfl$
aflifiitfi tH @ | qrcrrrr * 66pr* c] qt{ E<rsi mqlfir+Gr+ sf&
Eq I k{ fu q* irorelfrr Gq} I{qr. ffid( * urq r Iffi er rqlT
mnltf t[fo n {R} cqd t r qser nptr1uBtt erv 5r 51-der 1fuq6 fr il fric6
sfi rqfir H qtd qftcr effi E;e[ I il( *.rfd at ffi g<,.[6& qR] ffi
*t r rd €<r cscnrd rlr rryt ar<rre fi[ nft r qc& rrci'cser imr ( {d
arcfrqqn (t T{ cftrr+{ Wa tkt r

rmTil (Gior), m # 
"*tt 

mft t* 
..-"--"t'*(

ryd ilm rrtr rI I t ara qcvart ---'-----9...-

*rdrr irdi hrilgt r ffia qftFr '*;
er<ne<rtikfqaifr{amffi _.-..-'ifrq -------.-?

Enrql o-.---"'
qI nra crscqr ffia qkr 6rrEF Tfficr Aff{qt q6t q+f, E.q( qi
ilr& qRffi Err{r qd crqta nrwc tt{r tg rcfd f,r<rtF ir{il ffi
ikr r t anrcrccqrt ilds[ra mtr qfrR t q r ffila ilRr6G ilq[r6]
wrcr ttor 61 r fr ffierftr ffi rt rd srnr ffiar m<rrs qh Trt at{r
tH sirq t fr vsrcr frfitrdr{ 6rd5er6i a,r<fl rqftr\r+r ilc{rro} ffi{r
nXgd a r d am qr< qrfiflffrfi {ffi ?k{ {€ ltq r flfuficr t rtfu
i/t E+r( ikq r aPffi {<fu( +g-6r c {qtfi i fr rnr sqrsq r {Rrttr tirS
ifuEi r cE[ qtsqrqr q Tilil( t zrsa;tqrfu q& r

$ trft (Taures) : t anr curd ot<g[c{t Ga} # .-.-"""'

w<qMn u$* wrr 'v'{r6FI+} dRr rrr€ir Tr r'---- _---r
nfrr fr r * tm crrg{ 6ti{$$r<r nks qfi qrcr .."r--o---
qfits sff€q r

ilIFrc tdt (Canis major) : fr +ftq enwr+rr+]

ilr6wu-ger fr r t ir(rrp-€q 6li[$r+i ffi
Pflrqr req r srT:FrqrrrT iH 

"*foqrt 
*Aq-*r -T------...*oqH dRr k<g q+ f,rqrqqr.rfu r arr i

tr kieqfr @ q) anr sErJq r q-rqr {iq{q rtfu\r+r i \,

iIRT ?FRII (Star maps) ?t{ r-&6 qk{r qr+Rrfi ''--------------i
{4-d-6-{ r+ qtcr {€ vft aro(aq r enrrF kq
rd6q r

karc frErEr 1{e



k{rr frreroT1{c

Ctnld

u

tart



Srpt!mbrr
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-. FaairE

brv xp

NurEmbEr i{rtr

' O h.r- \
,/ .r.\\. tE . \
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11.11

sriitG i6.{: ddfr rril6} q ik 1 rifui qranrrn ii r q|qir a,i TEr q {i
trt{ mr qrscrrF ( imrt-F ikfr 6 rri'r qfr t+ rddri[.{ lrd rcq1 srsr(

Ro rlt qr+rflcr qr<q fuq{ r nfu c si fiT6 rrfu <ftrr qr+nrcr ?fuqail RrA r

r6Griafr+T'

+qldr rtrswd i'66r€ tq < kq qftrrt q4q I

g: * qffi srara qfu6 g-{rn $d+r scrsi r arffi-si.eS r qffi r+rtri rrct

fr r-6f,r€ ?6 tk vtS r fffr 116 cq-6r+ qt{ nrfr qH ifut{ r 2ffi H.
qffi rtrlrn lrd qtcml afrft cs gq r rri rrt q+ * ra q-{.ir6il !rt€+{ r

rF[: lFETrdn€ {tffi 6p1 @vening star) ct{ cF{q r t *t {4iR cB
qftrqqtfi qrfirvrfi qftd flru qfr ikq I *+ qi kar qmil gtrrnE t6
3niilm qftd ilm q* ikq I r[f r rf,rqB rflr<r qtd qt lfr rE i
tlt
qrEH r{ri rt { TIfrr H F{& , cr+tn r+6 qefircr d4]cr rftr Erso
friEqdl gg r ffir ErsmqT Eta.ilrfiq nfucrrd, q{ raqr ( rEEGd f,rr.T

Rrtg6) Eq r rrmrT if.T <rfucr $ tsrt\r6} q * ft q*fit s{si r {6rs+
r,r{q r qqr 1r +Er +frcr li rtftrrc ar{T: fuflq( @I Eq r }c, Ic, fu'f{,
r-*e, RiE, an, iFT, 1kr+, rr, T+,(, qu{ ( k{ rtftrd rrn: 1 iE 1i (q6}
r$ffiI\rdEq t

frE\r6) Elseqr f ri. 6] (lftr c{o cr q{ r rE r?-6} q r qf {kn+s Ic nftr qfr
3r€r$e I Fq+ qiq6r ffir6F h{-{-i, a-fs-y, Rte-r, 6qr-tr { itrr-rr, ckqc
fuft-q-qrc ?i-fir: ioo gy fru1 5q6 crt qrflrrcr qildr E;fl r e*il $ (ftr
rmrer 1ffir 16( vElqd Eq r qfu{6qb6r {tfrrac Et6 g@ ffi

1q{
1Ir

1\o k{rt ftrgq



E<tsn rrtS I Ffi ?6 Eti gffi gger rftr srr€+ r Wa nftr rersi rr
"fu€q 

I

flT6 nftT silqd ftqra'G ra< nftr sqrh r str.ra.< <rftrqr i rErqm
ffi e"*+ nerq6) q r tqrd &6 S sraqB s6<<tftr ( rrqrrina qrqEH

qrqlrq trem rE qr+rrr+}?rtrfr<crd+(6r c+(t@ r

rtf{ra fu <rftrcr e I t fu5-{ <lffi ffi} sqrsi r milrsi
r{e r 1aefc a-+c rtftrtr c{S r t o,+e rnn#l scrsi r {€rE+ T+s r

nrt Er.* tt( e+6 $ak{qr g nftr < w *i qm$ ( ** qor& Ti
IIIEI rnim crd €s r rr* ilEr<rr E} qfr nc{ d ra qr frr qree qt m-{cr
S rfrkfis rr+ eh I

. sF kqa ilftr rFd rdd ct{ qrfl qri,rr qoO q r qd Tqrlr ur oiffir
ifri-q. qtikq; ftnfuq.rtc; Rq(rfu r

. T6{qFd rE rJ5qElr<r iFr r Tq ar(Ed cl*m r& qad mrq r ennfr
rdQd r

. ntrsr Tffitdrr<r a qnd m rq qnd eru6Fd* tkq r am mudr
grtr rci Ts+ttr6 qqcr rdifq r

r r6FF gt H vrmr qf arrwncT if{ rrdkrc F€ T{S *fi rrffi
qruqgm ft|qtr

. ila fr F6 *f{ ct+-{ T{ iflc En mrnn gga w mi ifuqd E} ilrd
qmqrfln dm6c E;rEr rfir q, qr< c*al rrt rrd r *firt Arqqfi id+
iIRrf,FIre 16 $'cF t&cr lte I dmFd cffi6r {q dRr6FF} Ef*cr EI-J
*ffrrtr r

{trt furd(.rr+fi rri qqm, fr{B+f, r vrr.rorsftqfiR frmn 16 **
rruts apgl sq{qr rF+st€q r

.ilRr-6c t{ r1qr v$r ( Tcrrd 6+c rt qt{ sfu+ cq.t q r {qH6G
vrri& ra t rrq) etcrr srrrr rrk{d as qft sfi * r srt +{cr q-& (
gci-+l rlwr gq I r1ruri rnt qrfi{r anre ike I iltr ( rF se iR.r r

re<Fr( at Tft6F re cg6r+ rtil6} rq{qr rffi simrid rrct ilRrrF y€
qifui fq r aril& fuqgraer arrfus1p gq r

k{H ftErq ?ti



. +r, +{nc ( +6Fd( s(lqn T{ qrfirr Eftrd] G sq ta <qH Eq I qqR,

srg< r rdltm rnr TiGt qtFrwq t sti qranr ar'rtr+rfi ilfir gqil'gc{
frrr t

. qfrq, afu6 r frR {ran rrrtraa o1fu q+r<r gcsil'rc{ t} t qctd

qrfin Er5qrrdd 5<l t r1tw q€r+( qrfi{r EEr qqd 6q r mre r?t

qr*t r cr€) rft ek (t< t

r gtr, rftt ( Er{n qe{ arranr rr<tfid tft At+ rcq Et r er<r qffi qm
iIEq ir(<{tt+IR:tEr{rAqa}t{r qffiqclkq r 116 <ffim EE'tilr}
tfi anfin 51 qR{ r Rc.rt 5( { we crd} €+ €Er it *t g<r r$cr
{F qr+} Eq I

r {rirnn ir*fi T{ grrrin<sr€ zrdr gGr rJd q+g rq$e r (jkq {rd
a-d, qarca 7qu, r{ qr& Ed A{t<rc rff Tdr*n r+d-a r{ rt
<r* gq r

. g{+{ qn-{ftrrd rcc kqcT {rt qlffi qiffi il<rre qft tq st6q t

. irm ( ftEd TRr Er{fr, tffi€, {Sd{ flfr srdrrrd r<t ffiq t

qffrtfir t,I'(

1. qrtnr <Ifrrafircrd {t{T +Itit?r ,
1o qrdr ctr+( ilalrt=s-d sr$ ilsi Tt r$d rdrdrn kenr t ffi r <rfrt

qmrcr zfti t

(g) qrdrd st6 ffi trs qTdm rrtr iltrd rP{6 sqqft, flffifucr r
rdt rM{r iki m<rqr{dT T{rgi t

m qrdtqri ESdt gEEI s€l f<nrcT Eqlq( {td qrf,{T gm q5{r rqe 'ri t

R. ro alrrtFo} c-fir tt f,Ifuq\0{qr' g-{ilKr r qw{ft ffirqu-sild} r+sr d{-fr( t

(e) IlftrqreErdafiIfr@qt

(rrt ffirartm{rsiHfu@qt
(o ffirco.e-6r6r tr qla <r<rc!-fi6F E{ E{ +qr Afuq( I fi <r<rcrsd6€

Fri qrER t 61r @qt

1q1
kdm Rtrflrr



i. GF) R +cr a=tw *< tt tfu. r rr t.fu. trfto<ur (t cq+) @q r ril<
tam ird Tt *d ?o *.fu. qr* qrd+€ f/TCd fi+cr tc< t\rs-cr {fqr
cArr$ Tflc(Zci+{-*qr

rql red tq-c+} kr ffir( *q rem Tt is+ ffi rl-d<cr ztqalq r

0D n-{6{ fuils{r ci'rrt \'gdr nvtcr {d trc< g(rq*q r

(q) i*o,<ur <t f tfu. cq6) +q qffid( crt( ffirr€r {qiirfiT rr{il( |

co ilr{t {ftir6-{ qt{r mared fltcr Er*fidrcr Wsc rtftq r

rN ilqqirfir qfir ra dtq flqfi(F :
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