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qfu6r

Frnrrdt grwr r sq|q-6rt ftrHur6r qrfrr Rllf,.+ ilfrc qfrlqr4 qtP@ | FnHur k6lEqr

mr.rrftirT iqlg.I"Ikrtq frnfir EIk( rd tmrd trtrql (H r frrq ffit elt vtq t

FTqqtanrd acr qlak6 ilF6l klfircr Tsrffr qk{tr T+ sM qT€qkd nfifrr wftr
errinq Erqtrqq-fir qrqs] q r ftrH-o ftmr r F++rs m Er{t5rd qEa crrEwi srqr fr I i

ffi iqnrir crfl qffcfi Tt k+rE El-ff(uTcr ggn tqrgi qe
ufrr+r rm {tftr€ ffinftF H-6l( +-fiCmfirqqraFn+ rror ffiar r qlEtrf a-6-6r q

airur ts ffi rtk me?Rrrfi mnfta 1o qfri rcptawr ftm+ mkrdt vrgrr
ilqnrrfirg+IS i*fr qr€tTr{srt vftfurr6 ilffitr{ +{q{rFamrt ffiq t

ffi ilrit dr€c (( frIHr rsPdcr ffid s r ffi f€rdr nftrd ftIH"I Fdqq-dr qrtr tt
mmftrqcfi(gdre t

qtdrd f{nf,"rdt tt srurqc srcfi P{rrclEukq; a-fdt rnrrercr ararkt vrqrrrr umke

q r frqflanr6 il6{r rrfirrd ftllru|qr iks6r affitre Es.r{ ftnrq{r rqtq-flkilI

rcrrr rq?ae ftrr+qr qrd{q-6 rrErqT nFt Tdrgi g?Tqqrd fr Rlqrt sITfi irqR

{Rq{I EI I

rfrrd |Mt rrq Rnqtri mTfi{r \rder \r6rfiI \16 ril g{tf<r qd qre qt t cfif6}

t[|Ir ffiffl r \r6E qftq{ REqdFt s r esqB crs(crm F{cfdq sFilq rIfiS6T 6{ I

;6sqd ET qdE Trt frcc si{rdr cr{r fqqq*qa} k+<nr' qftq}qcr6r4 slEt{il6t

qrFT w mqffi qfi mr Fqffirrfi vqil qM q I Hturn ffTffi Etfrq Frq

rrrg-q Flqmqdr k{wr Fdqril cT{r frE\rdr q I 2rfi ffq.fiidr{ *rrrq e-flE-{ RIHrr6r

scsr r nrdr<st( qrc rt( qr6 iFm qlft\t6I fi r q*il m sErrt qrrfril ile{r6r
qEcrrftfu!r66F1t rrftrd fuHrrrfi ('Eq-a.tTr qqiqr qt?rd;rt kt q-q c-n E[tir t+rsK g t

rrt srq{i srdffi r6mnmr4 ffirgi Er{qr tirrc {+ Ern[.lliiiF[ cr{ ETEq I rrtrfl€

qm rqrT6rtt ( {>f,{:rd qrrGFT {slq mn.rri'(E.{ qt qwqr ifer6 ffi{IPifr k6I( +fi
mrn qff rrtq t

Roqi <rrqtq ktr
Erffifrtt{r+
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Competency : Cive definition, example and counter examples for each

concept and priirciple included in set theory, apply the concepts
and principles in solving problems and use set theory as the

basic language of mathematics.

gteq5
qt

qkq:
r-{6dr v*q qr+q ffi.$Erodt q\r+1 crtd-q riTm{ fu gSn 1rr
ft + cTffi-66 s{6rn e-d, frrfiR rri'( Efs{s rrft uti, wqrfi wfuil
Bfl=fi'curqre {q r{f,cT |trqi rrtt r trfr vrqtfu X 4 qi-{+1 rftr *'& q +'6I

sccr & g{rqrd B r rrftrafi 3Mt4 tqql Tff+} Yqtrr g-nTrSS Yr-drtrr
cafu-.qrd cla 6{ qtffi d rr= s6tfr unun rrcfi{r qqqfrr+1 rrfrrdqr€

3fi{ft?5 TFrd (Modern mathematics) { zRr 3rfifrd rrftrdiTi qctg{rrei qttra

(Traditional mathematics) lTiT q€rs+ rrt\d e r qrqfrfu T{f,dri rrfrrilfiI

sffi ffi qruRw qnqr+} 6qqr ki rfrq+1 B rrlftrtrqr r[rd ran C+

Tffrdrq sRqrrsd ftrwor fu'+r+n v.fifrI Btr\r+1 sf1lrs r@ E I s*+
qfuor{r rnrrfrq qrundt"-f,rt Te qTf+1 3fiur(ql qrql rr{ qttd\t+1 B I T{+I
ffi+rrqrc ftrmq r<i ffi tFrfi ffirI TqPffi qtrrs rfurere tct
st{i Eirt reel rr€-drE qu- q6gfr 6 q

' T{t-dl {rTk+ tr{ Group, Collection, Aggregate wft 6e r ffit
qlW qTqF-{-+ ,TFrd-6T trRqr66-d?r rrcl+q{ rrft gq frrm-+r vrftr fiuR
irqR crt qrqf,rci:-{sR rftrfr P4q{cr qdilri qqiarT rftq-+1 d t P+enrq-wrqr

qd h'IeTur+1 strq q-fi+1 eRfuff-{ flrn ki +e rlff{-fi-q rrrsr6} TTIIEII?rIII

qf+l wrrr qri Frdrrr:r{ fr rtv*fr u-tt g+r6ql rr1a-d( sT{ r t-q+fl, qr+}
ffi 15r"";6.ution of sets), Ir{rfir 9-+R, lrgf+1 uurtre+r+ 1Tgr, vq66t@;t

ffi q.qq, rq ka r r{6-4,r Frq66 { T{fl+1 q-dFr wil E(rd6?m srtqT

qqi qt{Cd a r

ffilil ftrHsI I



ftqq{q (Content):

R.l g{6i[f 3r{ T TS'fr (Meaning and notation of sets) :

eErr?TrEIFtirqffi P{Ifti-+,r rrtqM rrfrImm s'qT qzrfrqm rrfr'itr{R qrfr r
qfr,rrm ?FqrqT vqr ftrwr rrt qifr ftrMI +en er+fr+q rrf,+r ffi rt r

ftrftn-or rr+ffi rs{6" +t q{ { (qffi Elrflfi ftr+,r qrftr q+, 0151 qffi
tsr ( 116 f6r Tflrfrdr tsr ftr{ Ei|65rr kfftr65,mri 'fr + +1 fr6T ilqr ?'

vfi rgpa rrd'crnft | 3r{qlrT rrd orr6rfiqf6 5+ ++l dfu ffi Tfr"rr€

rrnrrfr{ qTqrqr qffi fr+rqr .?q rffi $M 'qH qgr" ( rrEqrff+1

tr+,mr tB+i reqrcr+i ffi ntrqqr<r+1 ut' lTtr€, rrfr qerrt t

T+ Er€r(

s{fr ( sr+tffi sfiffi qrnr( {
f+qFffi rlfiIrfrq rrqrqr ft 5€fd( gnrql-+,r6o.qrt Wrd rr<r +qt rrq
qf+qqr ? rft rm rrftn t

ffivTr( (IFr Tq rs€
saq ffi s{6qr frH 6-{. ? *fi+i qdqr fi I q<r qrrffim uafurqrc

tt qt{ ,,qrFirtT qq61" ffi g{ q6+1 vqng ( g{ffi u+ft' q{r (q'qr

61 g.fr.Ti vw.6i (qs (Member) 5q,6qr qFr€ t dmit qrnt€d q* t
,r{qmd fr+rqr qqt6r q* t rflrq 3Tf{ 3rfifu fra r +ffi (16qr qqt$r

eifi f{ffffi fr sTffir rcs rrfitq rft snnrft I Rdtrdr rr+ffi
vq,d ftrqTur rrf,6r qrftr 3Trqil qffit $[QFT, q(qr lTqtr,r, oeTrfrdrfi lT\r+'t

K6c-"Tr€ rftrHT qrsi ffit t

ffirril frranut
?



6|?ngr qrlrS;[, r{qreffi

. (trqT ffi<rqr,
o ry4 w{1a565-+t v6 onk t

q-fi aqqr Sqrt {fl\rm (Tr rlT11qt kqpffi qgi" qri fdas z1q g{6qr

+H qd ? rTA rr{ rrk{ I q$r+1 sq wITs' sTrg{ t 41 rrq} < +1 rnfr qq

+is t ) ftra <t6 qdfffq (, )qre q.qqrs{ qrrrr{ t q* :

A:{FtTg, t<l-tlT, 3liq, fiT, 3rq.(}

X=tT€, (qrm, r+', frffirsnc)
b{1,2,3,4,5\
v{ffirt {ffi w{rsi aRmrdri i qtd F{S-d (Notation of set) rTfu€t, rrfi

Frw{ g{rr( I

R.R q{qil qut{ Er qFFni artrrl{ ilPtqir (Specification of sets) :

ftiftr+r vrnffi frreTsr rrt <fror rqr€ rq qd r srfr q{i-dri qtilrt (k{,r

nrorsq ilfi fd-{wrTsR 1ft1:
e') f+qrffi tqftrq trra;r q;Fl-rf.F1 ftq{Es, gr{q66, HFffi qtrq;T

qrrr-6c ent< BlqTt kTrur rrk(( fr<er{qn qt FTI\,"[ Er{nf,( |

o e1q55Al VqA,

o q{66a1 q6,
. (lff{q.66-+1 q6,
o f{a{r€r qr€s-+} TEr I

$TqF I s{qfd s{A f{qBr{ff.+1 Fffid'qiltr{:

El"Illlq q* Capitat letters A,B,C,...... ...,X,Y,2 6T qFT

rfr{r rrtd1 < t+qreff65q1{ qfr q+ rr{ q{n€M{ r qq;-6T gEs66qr€ ql@dr

@ q6qr qd qr qtq r1it sq ffi6 rH qf+-i 6tqEI I

vq+fr( ,,q<6G" sIq Gqfi qr+i ffiq fr ar il*r Tfi t6-cn rrt T{ffi
q.qqr fr (.If6 6{ q*.{ lE-tt (F rrffi G'ft qmrFa K66qi <rq.+qt fr,

rd vq.+rrqr€ Trrfr qf{qrk( tq6 (welldefined set) uf,1q 1

rrfrrrd fimnur

E



qd-{ri{6 P4fu

@escriptive method)

q$m.{ur Fqfu.

(Listing method)

v*r FrrrroT FIttI
(Set builder rnethod)

ERTFFT qre Srrd6d
s(6

{qrrtrqT(, ftrER,
Tq{FET(, {ErER, FqIdqR,

ua'qn, qfq-{Rt

{x:x a<rd \rg71 sR 61

r)

IFHT SIIa|TII ifi ilTTgi
ffivW

1vt<v, grw, tnq, frt {x:x gar dfr
t+qrff A r)

ETIITS+

10 $r<I qilT ? Ro Y<r
qr;fl qk Tqqr6.6-dr

s(d

(12,14, 16, tgl {x:x, 10 sr<T Eil { 20

r<r qri \.szr tht
s$r A r)

arifi- rq(

q) F{flffi c-dl\r+T qT6-dc-dri q-{d-€( r<i ffi g*l-drt qtr'Ti
akor q-{fisrfi qrf* | @qqFd vqfdri \.+.'r-<T +e etr+rem q-m rr{ HP+.€
q+ ffi+1 ilfur st* r<-irTP.{ I

rrfr\r+r si-6 gt+a Hfc+rdna +€r flrfl r

p=\r6ifu <ql(rq4'r sr+if,fi Tgrd6-+1 rr{6 r

A = {a,e,i,o,u}
N =20 TrrFr 56 sqBlr55fr vqr r

v = {qic, +T', qrs, irqr}
M= {x:xqlftrft qr+.{ftri'Glai SraT qrcm d}
R = {I,v,x,L,C,D,M}

s) qFqftgrn r{ao] T(gm q-fl-si ftreTlT t+-q+tnq q-sft q-crfi. 
r

frq{ rrrr-{ r

r-{flT c+ T<-d6+i ryrfld fd-sT( vrtr srq qI q?FraRr qFrqr6 rftn
F{ftffir€ Eliilrirfi afo+r (Descriptive methed) qful 

1

strsn q+ q-csr6-drt shtaT ds { } ffrd qdPffc 1, I t qErq( {-fr fir€
rlti dffi (+fiq Hfu GistingmethoQwf6q 1

vq6-6r d \'oa r-{s+1 ffiET rJuT-+l qrurqr a-tr6} qrsr qfrq t+ffi T[6
Frqtsr Fqfu (Set builder method) qtr6 | q6i qd (:) ffi 'qffi' wiE
'Such that'sri nIqrfB I

Tfua fuHsr

TI)

Y



16l qq? AEr €.Fr66 1,2,3( 4 (1 lqqr 5 T{i A 6l F{s Et5{ lq(qd
Ilfl,rftq airrqr 6(fr q{rgi rler i rre cli{ rtfa( r q.+fun P{qnffi ffi
r*cr kr{ r F{sl{'slz r(r4r FIRI-F+1 6-((.li r r+& ts-{ft (Er6} ((qdl
E{rsi frfu{fr q-{e-d"il rftr rT+ g-ffi{ rd qr;r€rft P{i-{ r qcor qrfrr ttr
A 6I T6SE66I rrrirrrm cqir aqri{ :

A={l,2,3,4}
ql rTrq t q
@'+4, l€{1,2,3,4}
s*, ql vTqt : qft q
q*i, :e{t,2,:,+} qq'r<. :e,q
12,3,4 q{6 A 6I rr(€rfrF E1 |

T{ 5 E{6 A +i A<q AtS+ r

sfri, s e{t2,:,+}t qd( s ee.

d ch sardr rrs 6i sr dfi q+{ qr- rFi € { € t{€+} E+rr 1I+ rfta I

q<cr rd+ (irfiI {-46tq (Listing method) {I qftq-fr

gArrr r{ r rr+ (<e-66qr* e r e i qars< tn*sF F{6{ r

o srq+ +t6rcT ccdl qrcFr66-6r qTC

. qtr{<T sr+r (qqrds''d q6

. emt<il qr<r fuin rrgr;o+t q{r

. 6Fr6r llrfr qrr66-+i q{t r

t.i gqfqi qqrtrir+m (Cardinality ofa set) :

T{r A=( krd, i-sr, .G, +ft )

fr qRqla stvr$I w{r+a66-+i 6gr i t u-ctr qqr srqta r<er G 6( |

qft v+ r{ifr E4'qrfirqr R€r+l v6t u-<r+o q+

v={a,e,i,o,u}, {trql (*r v E'r F(p-d6-+1 €qqr s g r q* \-6'q-{r frIFfii
3TrFt <rqcr 17 BI]-r ftrqq qrni-66 Td6T 6-{ g{+t <<rqqr tr++T

qrq,ffi qqrar6 u qr<r eW MEI r<sd6-d TWr l7 E-€ I

qrfu+r q<r g<tillrrs"eri r@ srw w<ri<,
n(A)=4

o ff4;6

o Fa-a

e i r<q al qrrEl grfrql q-4 s+ q{rSs I

e i v<q atr+ wrar qIFrE[ qtq ri qcrd-6 r

rrfrra frTHqr



n(vFs r
n(MFlTEB I

ml n t T{s trgrqr€ wqrda r

TEr B={1,1,1,2,2,2,1} rIq=Iril?F'iTI IFIFE-IIT 7

Tq FF6{ r vqr+i rrqirerril cqarr ?nri vgr ilf{,
tFGFth-GF', rEq 1rqarr qrr fr r ufrt eqt e d rrurqrffifi-dr 2 cr{ Eq I

zrcer€ n@F2 ikq r

R.Y tt fftt (Venn diagram):

srp Er rqr+r hftrq cwtms'qr$ s{-si k{rtr6 Kffi ffie (venn

diagram) qk€ t fute qftrtrf, John venn i T( lq\eq Ett T{sqq r{d s+rr
qkFrfr gA?FT ?rrrrEne rRT F+rd qrq vfr qqfu" q-fi rr@ d r rrgrrr*
Pfir€+, cqfd-6T ffi zr*ar ffi T+rr rr?aq r (+qFrir v1r+r ffi
qrrfl$R ffi vftr rrftB qn {q r{aE,r qrftr rt{rs'R ffi r-frrr qkq 

I

irqiiT'qr6r r*o vE-s (Element)66'er{ frr+n e}{Fri rga 1TFre tTlIrcr
Tss) yffi srqrt tE-{ T Tr.rer qrrr Fr.Il\FT <ffrd 6e r

A={23,s,7,e|
B={ 1,7,9,1I }
(Tr A{ gqr{ t!furqr e+au-gen krre

1.t llfl Ir6'R (Typc.s of Sets):

fuks wnffi 'T*lo) r+rt' +1 ftrwrr ?ri'Frilir{rfi ffi frr'{$ry{R q+

rr{bt r v{u} ftrgsr rr+ Htror r{rt qtt qc {d r s{fr rr{r-drt f{qr{sR
Trffrrgr rrt frrHsT rr+ rr{fff{ |

v{tcr qa|tFr rIuFIreFE'iII (Cardinality of set) qFrq I

rtrd frtasr



rF) frfrn t wfrffn rq{ (Finite and infinite sets):

ae-or vqgori q.furur f4ftrqrc +s qrnit I

i. 30 Y<r qr;IT E6 FWrr6.5.+1 TW
ii. 5 Tqr qor rrffi Tqer66ol v{6
iii. qsa tcrcrscr vq'sr F*E-rFGe T[6
iv. +qrtrfi wq{r6d <r{r I

fr vn vq6d6-+l qfi ffirsq rql r ri qrt rt { q-at (D r (iv) rr et+r
s{66s,+,r rffis rrqsr fifua qr rr+ qd' qfu-€r r (ii) { (iii) cT rrq+r

s{6Ecsi T(s rqr rr+ rrd'sr s+ rr<t€6d q.fr ffis{ stdt{ r M+fr
q<r s5tls,qr€ aqfl: frfu( Ginire) ( qdrfua (mfinite; <qa vt+q r*
ilf,6r ffi Eilii-( I

{Iltrrqr Tf,sI lrq Tr{{T66cng rrul"Ir

q+ v{sr6 r{ftIrfr rlvi od T{ffr€ {frfrffi rAr wtr;a r

T*r {

c) <r* rq6 @mptyset):
T{ n{rfi} frrerur rrd ffi Tfsr r1rqr* q-++-or Efuqre +6 tr{ns{
qt+;et I

' . 516( q\rd'I qtFrcsn T{r,
. i q{rr<r oq gtr+r ?FHT sn&lr rqi P{qr'ffit TTr,

, . 5000 kg *fi qq6r ftnflEE sd Tr*r,

. Arnffin EIirs€G;T qirer wr+rffi g*l,

. 12 feet 3|-GII iqrftdred TT6 r

cIfu kEq"6r r{.6F64 rroFnilir (Cardinality) +ftrftft E qr n+ s{6qr 8ffi6
T(q6{.t rftcrqrfir

, zrut ftrer+-qrc rf{ar6r Effitcd rrrtrr.rTr Fdqr$-ffiErd vrer fr frc a r{s
{fq B Er FF-+} {srqrffififrI vj< 6q ri qfl5 Erq cqcfu rRiI q6flrt

.:L; Erft T{r sr rfq r{r ck€ qfi Frq{ kt qftEal I qrft T[f,dr€ O q {\
qre wnrg+ g'ffi{ B I ,

rt) qil T ili(li( tW @quivalattardcqual sets):

frrr+ c{nfr+ ffi vc(a { <rrr fr*rd u{ jm'rv++r ilftr irq
frE\r+1 sfu.qr Brwrst ?r+f{ | sf,n ffifir n*rd6+1 kqnffireer€ qs+r rrd'

qrflg I

Tfrtil frrcrur



[= rEUA A
B={H(rfr, {qT, q(t}

C={a"b,c,d}

D={c,b,d,a}

ft q16ffi+1 trrrqr ++ wrT?rdr ( 3rg+nftTT6{t g.( ? r1i sqT rlt I

hqTQfi66qrc anwr wflq''r{ffiri rid q6 A t r*r c qr qfiq (q{qr 4

(-+rm 6 R qrfi,r ((Fr6ci scFSGF', 6-( I e-* sqr c ( q{6 D sq-Fr F-s.@.r

4t4 6, rri vmAs qft ffirq Br{ I qrftr+1 gqr6(urqr sqr A ( C, A 1 p s+r(e

Equivalent) (trr ( sqr c ( D {tltR qT 1rltlq (Equal) T{ffir g-ErfiurfrG E( I

qq'qr qtltR B tTi n(A)=n(B)

ten-qf6q I {Kr vgffi6 A ( B qrt + ffi6rr T*r qt{'q I TCqr€ A-B

tq qt+,q t

qi( S€.Ttcr qffir T(Fr66 sfdi+ ( !61 oi-( rri dI 5€ T{f,dro {tltr1 6a;{ t

qlftrd vqrfilrff c { D tRFR w1 r rcer{ c=D AnErq I

q1 qfie\rq;l t erqft1q-fir q666; (Overlapping and disjoint sets):

ft qf,dc-+i ftrqTor rr<i +ft TE3r66 m5'r q-gqr qil66 d'IT {t qfr crs
qF6,r ndq.4;,r T{F6Gi tTqiur rrft sErr<or E-FI.(T tq-rs{ qr6q t qd :

6 qrt h:tq qr{r qri Tqgtai sqr, A={1,2,3,6\

8qr€ H:qlq rrr{r qt'i rcgr+i fl6, B={1,2,4,8)

3 rr<r q.fr ( 10 T<r ffi-fi ffi( Fgqr+i ffi C={5,7,9}

fi(.q66sqr A(B qrT{F5r1rEFr6Gl lt 2 E-(wil n ( c EI B1c q'rE+qr{

T(FrdG ff+ET Ai;r{I{6t Ar Bqr€ qnz\ror sqi (Overlappingsets)( A( C

qT B r C i{r{ Brqftrrq-6r q1ffi6 (Disjoint sets) r{ftT€ r fr vgrcr€ t{ Fffiqr

tglirt,

TkTT sqrK gff6(Ur6F ft[-{ qFdE I

4

8

5

7

9

rrftIrd ftRilur



,

g) rfc{rrfi CFf{ (Universal set) :

Wtrqq5fr TFf6 w:{0,1,2,3,....................} k* t ffi P+q qfrro
tl;ffit"I vrnfr :

o 'fr< trqqr66el <rIIa E,

o rrdr+r qqqraeai g{r N,

. ni aqqr66'd lrrIa s,

o ffi( qgr66"i sqr o r

3Fr, rrrtrt w T {q qw66tfr ftqqr 6-d sqq 6 ? FdqR rrd qrn* r

r€ erq q(R tsq;5€r66 ffi qf+i fra lscope) th1 snqrqr 11fdqrr6

q6qrt qfo[rkd rrfr tk€ r C q-s'a ERT s<rr<srdT tqft't ql?FqiF trqfrr

qryt TfiT66-+1 q6:dT€ rrfqrr+ (W rri rrt(q I 6rfi 6RrqT qrei

ffi SET61TT ft\r51 Bl?f€11qr A={BTrfirqR, qqird6p} E r1i A<rqr sTrS

ui qrffi+1 q{dqri rrd-qrrr e1F Td I F{+il vt qrA rql.dF 1 u{F*
f*qr66 lNt fdTrffi qdqr$ VfaTrr+ qtffr (Universal set) qtr€ I

iqrffir fti61.56d E1r .rqi' sr mar ffi Tqd rr*d4rr+ s{6 6€
Br=qfir+1 W Td 1x *ar 3rqq rfdqrw r+f6 EB r ffitqrtr ffi +l=Il-ci

qrrrTrre=F, q+ q<.ffid T{d T1r€ T{ v<rfn Er{$rr Id ffi A frfi
Bniqr rdqrr+ q{il+1 *i Mtq Eq I F{Qt gdTt6T6T qrftr rq qSFT

v<er66 enq qH rrRT66 (H {d qIEr + Tfqrr+ rrqF il r Frqdqr

W,

e

a

a

o

c

a

rTqr+r Wi. $A fr frfir€rd r{'6qri gfqrr+ sq5 (Universal set) qtrq I Td
q6?n* u t artrrq I tf, k{qT ?ut-iil Trdr€ 3Tmerqre tqiri qq"I E I

rrfirrd'f{rerur

d q='a HfY{fl T{6qI gqwqtlrr qrsq vfr q{ r+rcor vl566

q



r0 q(fuffi qt Er srq( (Subset):

ftrwo s{nfrA lrrvqp k4trs{ zrd k'qr+enr G korg r

A= {1,2,3,4,5,6,7,8,9 )
B={2,3,5,7}

{c"lr€ t{ FffiqT ierq t

lrl 689

{6i, T{t A ( T[6 B iFT t*i ffi (smr Gl+1 B ? {ff+l qqFF

f{qrffrsqrc di r @ sErrrgrqr qr B 6,r (+ (((zT6(t TW A q1 q{-rr( 
r

.Tqi( gqir B +,r vi (<ert6 qqr A 6T qfr vwr66 il{, sqir,<or qa B

qi A+t sqq6 fr r

ITrEnoR[qT wer rr{ffir r(s66t{re er+t vAt qT srs qffiG qil+,l u1 vi
HRIT vq666qT* qfdffi qq6dr sr*r{F r+t{q r trt}r+1 sildwrqr qd B $qd

fr {rdr{ vq$,-dqr ireEr a c. A4t A= B Akq { T(fl ttqt B,

qqa A+1 vrcg il Tit qtdq rg-rg+ qdqr qrft qd s{+1 srqtp 6ql
fre:
ui< vq'6 A nqi B dI srsEr ilfi qt (Ta A +1 6kqr wcr <r<FT Tqa B

+i v{s ilrqr+i 6{qdg I erqql wI6 A qqa B a1 sqqd 6.FA I

l.t (rlfi6,r GFr(G (Set operations)

s{686-+l ffiqudtrd kqffi{qr ftrmur rrqi frfirr ffiqfuT FT+IT 3flfr Eftsft .
qei T{$ Tqtloel vg.+,ffi rrt rtrrqr EIMT qtrq I tRTI r<E-664i

vAirrqrc oerr+izl-qr s{ffir ffi-qrfo q{rsi rrft k+,r€ h-qm€ncrfls qEIIrl-{ 'i
.rd qfu-€ I rr{aor f*-qr66 fuqeqvn 11:

66 fuq'ruT 10(



t

iF) gftfd{d (trntersection of sets)

ftrw-+ r{rr<t t{r664i qffi ren Rrwur rr<t rq @ s€ rfi
Effirg { frTqs-ffiR .rt trq :

qffi Fffi* Efrfra Erer66 dqi qH qFr{il +,rf4-+,r B-{. I 5+ qrffi qFfiT

Trqqr€ fr rrq qf+,wr ? s€ ffi Utqr s*eTtcr qrer66 d qt{ 6l-iqT

o,rf4.+,r ditt I TrdE rrftrtr{ qrqrrlT * rrq qt+qqr ?

gat Hft ffil-6't 5€ vqi-66 *fqr tA :

gtlI q{ Tffgt kqrffEs A:{ttrr, 6ft, qtfi, 5qr}

(trfir m wtrgri f+infii'6 B={?FgI' T(qr' qtm' Wr}
qqr A ( (-qr n girw r+g+r 3Trrtfr sls { {-ffir 5* m q-rgi rffir?ftre (-trr

c={yk{, 5qr} e.q,gq Fm[g, 1 qq q6qr{ qg A 1 B qi 9'ffifi qt{q qfr

eilEf<g t

n-1t q66{il+l qrs'r

"*..€ 
Aa BA ffir{;d r rsqr€ q6ff A qffiff g eTeft A intersection B 6l[1j

qfd*

-fl-d

I
/h,
16 -1

Trftnil fimnur
1t



T{(r€ T{a k{cr tcrd'fl,

qP(, A={ab,cd,e}
B={a,e,i,o,u} cg

AnB={a"e} EBI I

e) iifrirdr (Union of sets)

ftrfisml aqfi frrr6 ynr<i agr+ffi qr6ffir

vlIrffiq' A
FfiFftdo Rnt u-o f"sc or*

B

ffi A r B E+ qr+r r{er6s c+ 'rft sst Tqa q-{vc' <f+-q r *4
Frsfr T116 q=rcrT vrfiq r ffi ird TEr il{rg :

qE, s{rf,t
rFi F,nC

{ftrd Anivr 1R

U

Y"rfrrdr

{ilfi
vqt(
+qwr
st{c

Eft
TIT

YCI{
cffi

g|ET;IT



RT.'r6 A { B dI ({qds-qre q++i
qlrqrg lwAA r+rg-d r{{qrf A rffiq-{ B 3{dE(A union B) r+i< qhq rcqfr
Ti vElqr qf,6r ({s66 drr]ft ftr r

Eftr<r, fi-{r, v-4-<,

qkq, qqir, 6ft, nq

FTq i+qnffi q g6) {+Er sr6 CqrqMq {rti ctr r{i qqrq:

r0 R{!.6i {a6 (Comptement of a ser)

ftrero c{n<+ q{fldl Ea€'+l qt<t ftErq rr<f q*fin q-c-cr F+<Fr6 s5r
cliicrkd rrt -6 6f<rr+ vqr+i sq-s{6 frrcfur rr+er1 r {* :

ts{tT ffi iFercr Er({ qre+ ffi{nffi qr ruF{etqc, S.q, Sqr, rilfr,
sfteTr, c-6rcr)

ffi rrfrrd fuqq m r{rsi ffi q{a A={efrc, S.q, {ilff)
q'Er, {+qFr€ {*16r ({q qg+r e{ A a} s6s qqrql ffir q{6-dri
"T4 vq;" qfoq ffi q-dTq 

1

{6i, A 6i T(-d q{d 7 ={SqT, efteTr, e-6rsT}E;A I

q* .rfr v{& er+l vcrr<v vft frq :

qrn,

u={iqmqr sns+ c+afi-r6t
A= (icrftFT F6crd qd q{-a{-d6)

zri vqa a q-f<nr+ qr U si vtrqr i r Prqrfi r-q6+ sdT{66 qET U Er
T<sd6qre {+ q{6-dri qA A sr {afi qF (CompleEert of set A) rTk€ I

lq{ql ffii ci?} rFr+ v{6 n+i T.+ vqrr( e-+r-ia r

+{ Fq-{ ttr ac+i eq 16ieFsF6E ?

c=

1irrftrd frTerqr



UA

U=AwA
,la7=i

1rIIf66 A m {(o sfr (Complement of set A) lG-+t 1TTr A iE'I 1

rrdqrq-o T{i uA g<Fr666Trc ci e{i d'rqg 1r+ gTa-dri 7 t wqrret t

E) rf,TF' (Difference of sets)

qf,f6-4} s-t+41 ftreTsT rr<i ftrs-+ vnr<t
(overlapping sets; Frriu tIfr tqTq :

A={1,3,4,5}
B:{3,4,6,7}
fi E€ Tqr"n€ rt{ F{-{cr qft iqrq :

dfi-cr Efu\r+r r{f,66

6

9

3rE,

ttr*cr r{r Ad l( 5 q qffiq{nfirt nt gd TqqM u.{tr qrsrrrt
qffiBi t 6f,r5"fr mTq I

'l ? 5 d T{i" T<I B d rrq{I ?fuq{ | ({ "B cr qqtfiI A iEI ((€t66"

Tfiri + $*tB, + Bqr qfi-6r A ol gr<+rs-+1 r{iqr 314 cf(i c+f,{l

m T{dqrt e-g i q{rr€ ( A-B qr* A sftr B (A differencee B) qf{€ |

rrfifr ffTcrur

"T{t A qre {T6 B {,T qtz@ qr{ Fdrqli HTd' qrE A'$ Q qa1-5q 1 q6EI

"A r[-(i5 B" qrr cfdq r



a

q6i rfr{r (Application of set)

ffi qrdr;trq'r qERrEr qd+i Tfr{r rrnlrtrqr tT(r+1 qltd+{ I Eltt zRT

q1ffffi ff rk( rrnlrdqr qgn M15 6TITT qt{r qtq'I, ffisgfu {fi+l sM
fraqr kffir Errm t tqrcrqr H.q.Rovo d E{r6Tq qi{ qdd sTErq?T v=t

ftrerrqr ffi qtd T {rdrt qfdm unun+1 sqfl qrt{Rfr ir< t+<fr q6dr
qRffi vqrt vc* ( {qts.qfr{ft TfiIrfrq ur(uIEFr 6q{TT €r6R rrft Arq qrqk6

TfiF'I 4'eTrqre r< ilrmrsq i sqrt{'r n@ E I T{rd effi +Tf, Tfr+1

3{rrrffi6r ertr qrq il[K rrnlrr+r (qr;IT Initial qnun6611 ftTeTurefu qfe

rrnrrdrq v+renao TqTtn"rqr (fd rm{rqr @r.€ fi +rriro-cr q,T(fl ffi5(r+1

?fiilq I EFT eIrK qrq: qfr qt rrnlrftq alrezn q.tqi sTrilrtqr rrftn

,{rilErc qr+i rM ** < raaqrt il{qm fiIlri"t qfrq I

kqr"rq ild rrfrrf, fureTsr fffq'r5q'r 6-{qr q;eil 1 qr (-s'G{r+1 ilqtnq Eff-f

fr{q-6r +Pm sqqrro-en€ T{tril rff{ rrd' {El-+i rdr{r rrt 'TR:ei 
I 6rfr

f++{ffqk€ ffiIT qftilk+ ilt+1 qnrilm qT{qrrfr +fr rrnlrfrq ffisrm
(T{TEn=rrTr qTdfri g-ffi frs ftqqi E I q€ : \t+-+ FTq-q-4'r lrTrslT66,

qk{fffif (fr[elT6-6', Lowest Common Factor (L.C.M.) T Highest Common Factor

(H.C.F.) dT (qftrd T[rrFIT66, rrfitrfrq q11ft.r q+renaal qTffi f\rwqqr

qqa+1 rfrrErc ftreTqrfiri wtt srfr{ft ( eqr++rfr unfirq t

1. qfqtwt qrri :

qrgqk6 ird:iFr $eTr61a-{Ir vqa ftruoror Enftr tffiTg trgq eqr< qrtil( t

rtFrd f{rq{ur
1t



gtTT {T
(S qfur Qlqqr

Competency: Explain and analyze the historical development of number concepts,
number systems, how concepts and principles develop inductively and

deductively and use the historical development sequence in classroom
teaching as required and development of Arithmelic system and its

lication in to commercial

qr5 gt : (qqr T (qsEI lqrffi q?iqfrt e{6r{

1. qf{q
?r{I g{'r$qr (q@r cln-fr dqr 3rw rfrr fir fuff{-;r ft\Tqqt6 (crasl qft\r6r

6{ I (qeTI { rrqqrFsn-ft-+] \ffi+ e+oFrsrfr{rrd +rq cqqrvlnfr, Ffirr.rR

q-grgurrfr, q-@-3nuR q-$Mrn-fi-fl qrtqr q+ rftq+i a r frr<qtiftr6 aqr
qrak6 ir6iEl qfrr< ftnr+rs-d irq5rrfrrd dqT (qelr vurrfRrErfrft nFT dqT

+q srir{k rr+, tt{6 +fiqr I FqTr ftrerErqr rfrrr .rd wrs 5<rei
qflTsr{fr q{ qficiql fufu-q kur+qrs rqa rftg+T a-{ t

r. frE[.{q
r.1 R-qquglr{-61 fftr(
(-q.qrd qRgIT ( rr+ sffiI F++rq qr{a qqd|+l ffirRii q\r+l 3r{cF
qft-q r rrffi 3rftq ft+ERr qrfrq qqrwfiI qrkfiF6 3lr[fr q{icr c\r6r
((tr66qi FEqT ( {rT6'6-+} Fqqr cinir{rrsrT c*, dt a 4t Eo-<r .rd

(€+ | qrfr{ 4'rd€r cleffiF6ft r@r+1 nri-6i f{6r{ \.cdr (fiiEr rqfr6 (

((eIFG) 4I r+1 e{i'+t {<.66€Tr tffi errqrrqre rt{r q-{ ll.i E{r
Efudrqqr cr.q r q* : gffi inE:+ crn+T serg+ u-lr+c-s qrrgq ffi
E'qqf k6r{ ri-6srd (:gEI c\ sre6{ qd\i<r cgzr q$I r 3r+1 EIfr( q-5redr i[+1

6{in rstqrm rr<t r qq 9-6ra+ re6 v5+T <tfrt \r€-cr qsa qm mtarm arnt

ffi crt r {ftcr ccl ri-6qr qd a-drcl vP+ r'a+ w1 ,i-dqr Frr rsre rsa
q-der 6rn iniqrqre kFrdl ErPfl( rrqt r qqt q+ c{ Th6qr qffi *<rrr
qsfi cF{ q.n eifr ri{ tTi {+ c{r6 s'S !{i qr6l qrtt r gR6r qlffr{r66-+

e-qmrr ftr+n Aa qfql 4fu q-{rfi qrft-A' 11fr q-51 qrsq-4l qrftr qffcr Fq-6

crngi qt r q-sfr t-ei qrt<q +r+rr crt{€6 cft Fqr+1 ffi4Run v*rqir

tqffard ftrcrur I



Iur4r r^-qcr qTdqr q\r6r (.qfFqiI T+ cr4r (\rsa, givla, fi-awla wrp<r d
SFrFFF qqrrTr ?fuBI I qrt k+rq E-ccr r{6 { T{16r
i{<gf6-d] \rq \r+ {rrcm (One to one correspondence) +} rftrqrc rqqrqil
q+arnvn r rrd 6r{q q\,+i qrra r rrffi q+ st5iTrdr{ sffi-m T{rsi sM

, Er+{ v{q?fu + frBrq qST qrErad6 Ffr{r rf<F} qriq r q* t s{rEn, I- 3II!IR, y qEIR, X sjrEtR, q 3IrAR, 10 s ErR (EqTrrd4 cEnfrt, 11 3fluR, to
qraR, !o qTrlr csn{rrc-+} lr+rr F4ff.r cq-drfir qrffi fuflrq vq{qr
ri?i cria rar* iqrqr qH yrfrr rq{qr to qrER yqtr q(rqn qriq qqai
galr{ g6T rn-dE 6r +fi {6rcr6r qrffi mr-(q qft qfi +{, $
+{,.... qt rrfr rg qrr€ 

1

{iqra6r Hflrn eq-drcr a-wrqrii w{rgi Fs'-d-f6 cr{ s-r+o-r+ ,r\r,Fr EiEf,d
+ d-@-firrc vgT ffi qsft r ff (qqrrF6r Frqr rr+ affid
sGFq'c[ qri-d( r +sqr qErft-f,, Iqrcr iflErftd, grrcncr qrurfti r E{r
erlo rrq r[rqR q(r6r HflIn cvn+66 6r* qfttcr rB4} H.$,iF{6 {-gr
cEn$r+,r qlilitfi erdrq Er"?{U + r+.rcr rH ikg r *.fi cr+{ q€T
c!II+6{6'+ ffi qfrtrq qs s-6R rqr rfra r

(Eqr cq*+l E-{ rFqt lrqql q-{rs{ Efrrr qfri qrumF T-qaild6
(Numerals), B-qqrdG +d Rta6r, ffiC hql ifinary operation) iFT {urr6rd1 r fot qraRT( il€66-+} fu-e-a-<re rqer wrfr q.t+i E-q I €Wr
ssnffi qEzE< +{F6 fufrds fr E{ |

r.r *gFr qrqlft eqgtwftft
fru 6egypg 6t (A@r eund
9r+{ Efuqqr tfqc-ar ER€-ffi6, wor Frrrrs, c.rcr+r qigrt.srF6, 

6Eqr,
iErE r srirqr e{ dfg\.6r ftrqe+l qzrcq-qre t l-qgr yqrft looo a{ Srrd
R tr+ W rtqn rrfrqai, a r

qs Tgrcqr€r+'r rrwlE6 i ffi q{rg+ cr{ Ffid arf 6r{r rqil f{qsit
BI

rrErd hrilrsl 1e



rrEl-{rs Fqqr+1 ilq q-q@ 3lei

1 (.{R e-6R-+1 *E
l0 Ttr[-+1 q-CT

?
100 err+1 argo

tA 1000 6-ffi6\ fq-{-{r

K
r0,000 n-{t 3il-dI

\=r' 100,000 nqmisr

fr 1,000,000 3inq4 qfu-d qfu

E{IIINFTgEeqrP{dI drfu.6la.rd eq E-{ rfi ErqwTs{ qs_qlgqffir qFI q{r{mq (sq{reurrqr

q* fr r * 5{rr{Pf, (i (Repetitive) rqerc"nft fr r tt cfr u.fi (Numerals)

fr q-rocq ffik vs rvqwrd Eil {rc Fr6rtr6l qrfrr ss (qqr{r rftr
rr\-6r q+ ffi qr{ frkq rqrn (qql-{r{ eiqrqrd qiqrfu'r ffi tfuet
q€:
37 llll0 O tsTqi( 7 frs 30)

llln

372 llnnnn?? (3{qta2*e70*s3oo)

nnn?
rnr rrqqr sErrtr{r kftmrco r( tlifR 6{:
. Tqqt ffrqiur rf,'qr€ Tq+(F6 Eq{I
o rd€q-{4.-ffiiWacFTq.ql
r frgqt wrurtm e-qqT condr fr t

o q+ (grd qrt qr6l crs{ fr r+ v@--crs-a qm frqt qd t

. {q+1f{fud E+ q-{ffi Et{r rrq+1fu I

. qrs gqrftcr r*rr rqd +{ r

. {fir {qr Tq.qrdc tfi qq{l+ EE I

rtfrm ftrtrqr
1c



*n rq.qr sunfr
ffi q.€qr vq.wrrci 6tFFT ffi Ffi, 61il+i
q=Eilr+1 lq{ yfr{r * ,06 uru( qtrr rrR'T+} Era+i Fqr+1 Wr
+i rftr qt r ro Et"Tl!,"r qtrr rrqr+,l S&Tt{r 6ril+i qqr+i Fgr x E{,.tar
g-fu qffir +1 srqtr qi 

r

tT{ TEqrT snfrqT rfr.r Ei BTtttTil1-d v{'+.rffi ilf,Zfr erk+rqr ffi g r

trq rrur+rqr Tq.qr
I I

V 5

x 10

L 50

C 100

D 500

M 1000

(q.qr Frqfurfir f{qr{6
BT) t+ s-s1frildT-i qfu qffi'tffi E, ilfr vem @ q* , CC=100+100=200,

Grt LL 6tt, vvfrtt ffi fr frs futffmqr 3TTEnftT B I

qrft tqr 1 {aqrr<r {fr \rgt qqM rdrr rrH qrEF;r r q* : 3 = III rR 4
qr€ uu ifirq r

er* L x, C ErkTT l, 10, 100 ffirsi (W ffi qr{q qi 5, 50,500
qqrsi v, L, D qr{ qttrqrq't +ffi rTrFr I

qr) qrqFrril{r, sBqr {il sTt{ sri qr{ qq+1 vq.mil qiqrqre ilqFfi tffi
rTrsg r nfr rrqi'qffi qrt frket 1

S
Erkr :

CX
vI - 5+l -6
E) d vqffi qffi( ffi F{.frd fur {6fr T{.ffi wtrsi vq.qrcr€ rfl?F{r

qrtr Wici w{rst q.qrcrfr qr+rt qa 16, .Tqi-( fr qre kr<qr
sTftnftT a r

q*:
IV = 5-l=4
IX = l0-1=9
XL = 50-10:40

v
V

100+10 -'= 
l l0

rrfuil frRnsr

qt5 65

1i



r qrt v ( x ETre qH trerf€ (tt qr rc ikql
x qr€ L r c qrc ffi q-ergq (xD qT xu ifirql
c qr€ D r M qre qr* qertrB 

1

5, 50 zrT SOO qqrst rrq$crs ffi : V, L ( O qni qerFr r lgS tq VC +H
qfua r{ xcv ikq u

$ tt rrqfrfr F{rd rrrk ffi1 sr€ : 
-MI/ 

) frAqr rTmqr 1000 {un irds I

XXV=25 T ffi=25,000 rrapm tqr 3000 qq F{trTqr E$ vqqr nq
rg&rqrfu trd 6an)+1 q*{r rH ?kq t

trq rrwrrontr+r ffiqil66 znr IFFrr 6(:
o qrdfra vqffi Yftr
o EtfrtG eunft

o ile dqT Eers fuErfrqr 3Tlutkil

o q.dr rq€{r tq rrsm ffi srdrr

1f rgq-aq1 qrulft( trgT gunfi (Multiplicative system)

T(cRTTRT Frftqizqrqrft Tq.qr sunfi rI'r;rqr qtErt d -qqr+1 qr{q I

ffiqtzqrqrft Tgr qunfror vqqr r{+-rrc eq ark+Tqr @ a r

ftFefi T{frd TtfEtt Trw-il

I 7 -L
2 8 Jt
J 9 -i-
4 E l0 +
5 E r00

6 7\ r000

rrfrRT ftruur lo



zrs csndrrr Fqqrfi@r 6rd nfuq rqrfq-se aet r q-* 258t l-<t AkE I

_{1000 |

-T-
- 5 --T'l

-
8JL
,o -l-
t_

sd( 2 x l0oo +s 5 ,. l0o qts t, ro qls tt r

@=S RFRr{cT qrErfui qql swfr
d c-E+( G:+] F4rrirtqR s-GEqiGF sFr Ei gqffi sr+qr-+qr qnnft-e
Fq.qr clnfr qfuq I r+d{qr tlo1 lFqoie{.{ vqer run-dr+r qftft-o.car
3IIuR (Base) r{C6T CEnfr(qrUR <{, dq, qra, <sr, drE snktcl sr{cm6} TUr
g-fr{r 6q I

G-aun rqer furr* (Bitrary number system)

\.ga qq-6Ift-{ 3qa5qrr qqr{ rrlr ;

{qr { qflrdr& qrEdq \r+i g<rori qdcr ati r ffi w+ Hq ft{q
a--rTrq6( I

q€:
Fszr qF{ r{g gar nd r

2 qta W A-frcT ard r riqk 1 ffi q6a1 2 1q1 1

3*all-q1 f<r r tffr r g<r r

+ ola 5q1 qS, 2 +fr rrdt r Z *a m6 Wqftt rfrsicr 6r+{ I rr}qr
qrn\r6 tird( r rltqr = 2 ffi=a5q1 I

qffi z r*flr* \"E er+'q r z qr6q+i I +fi rTg6 I

llll
eIiE( *dr E-ff

q+ rt( silE:${r c\r6r Tqrf,ri F{r\rf( I s+66dT qq1 6ftfr-1 5tq1
t-i-s=t r

'11



' n-m6) drkfircr.fi rrql clndrcr 6{rt qqqr nkq rii|tgrEqdat

Tgr
gliFg
(8)

q-tfl
(4)

q-fr

(2)
Ear
(l)

<-gr ffi afror

l. I lEdr= I

I 0 r t-fi, o g.<t = to

3. 1 I t 0-fr, t gan = tt

4. I 0 0 t q'tar, o i-fi, o g-frr = loo

5. I 0 l. t qlm, o i-fr, I qal = tol

6. I I 0 t mtqr, t *tft, o gal = llo

7. I I 1

8. I 0 0 0 ................................ = 1000

9. I 0 0 I .. = 1001

10. I 0 I 0 = l0l0

11. I 0 l I = 1011

12. I t 0 0 ............................... = tl00

13. I I 0 I ................................ = lt0l

14. l 1 I o - lll0

15. I I I I .... = llll

I qriF.g =8
t mtqr =t
r t{t =z
I €FIT =l
ITEII 15

a-s{', tttt=ts
s-d.r 15 qta rsqr *f( I

<{rgfiq clnfrcr 325 d q{ + d ?

325=3r l0a+2x IOI+5x lOo

rqffi st nzrn ffi TqsI E-qIsR sun$rcr s, qd o r t qft qql z

aila rqin e.1 r

Tftn ftRrsI ttI

TiqIFI



qfr,

llllz - lx23+ lx22+l*2t+lr2o
=g+4+2+l

=15 *Et Tqr t

tfis sunfrqr lloolz taqr Frff+t qt 6fr
ilFrq?r rqsr qunftfrr +ta 6a wi qu
rrt< qrgt (frq r

ffi,

q;d ? d Tq+-dt q{rsi FqerA
qrftrq€ ffid 6qqrt 6rlr<rpr

E{rqrrr sunffi 47 qG Pa-snqrcqr ?F,'{rft nk€ ffr
. Z t qrrr rfi qli
. s{rrF6-rT itrT ( frq Erqi td qr? 

r

I
I
I
0

0

tt qr+ qr{r rrfd s(rdr[, qfr, rhtqr, i{tirlT dt {.d rgrtfi qfu qm 
r

i{(rfirwr itiFne ffi Erffi l0l I I I
47 = l0l l11z
qf+( tfr
101 I I lz : I x25+0x2a+1 xl3+ I x22+l x2t +1x20
' =32+0+8+4+2+l

47

Rt

2

2l s

2lz
2ll

ftrc Rrerur



q=t 3[[EII( q.qr gurrfr (euinary numbbr system), -!!-t, \\<srtrq, rlulrlLrst DyJtgltl,,

rlEt 3ilrlR (q.qr surrftqr 0J,2,3 ( 4 rrfr Ei-qr qr*izT (q.ffi Tfr{r ?Tfrq I

$ftrcTTETR

Notatiorr

EYTTTGi-E

Notation

WqqTEIR

Notation
1 I 9 t4
2 2 l0 20
3 5 ll 2t
4 4 t2 22

5 l0 l3 23

6 1l l4 24
7 t2 l5 30

E{TIIIFT 6qIER:qErsilqrGlre

4023 s= 4x 531Qx J2+2x 5 
r+3 x 50

=(4x125)+0+10+3

=513

EqIIITFHTE qEFITEIR 'rdffqr oqmr<ur 278 qr€ wqTErR

J

0

I

2

F[t-n 278 = 2to3s

il{+i drfr+r gu r{ilq:
s')

B's
qttr+,

Har frcH

2308"

llll n n
MCDXLIV

Trerd ftRrur RY



q)

tffi qfk€ freilqR Irq3TTEIR

179

I10010

t032

Tqqr sunfi T fuqr
. frfi v{rtzTTEs :

rD') $ enun (Base) ,b't(r, 25 ltr(il S€ qtq trft qteqr m g{ rJun 52 tqiq
f5 m I b'd rnq ftfu ilqr I
256=6tx2a5

= 2b+5 G{T gfrdf(qr)

52,0= 56*,
3ltt, 5b+2 =2(2b+5)
ET, b=g(qrEr( e t6l r

qt+r l+,
253 = fx315

(^ - 
=21

".r5x8*2
42

qt{,

4Z=Zx2t r kfr rt

q) +fu qraR ssmfrqr 413 t mfi sunffi 204 +1'+q{ qri\iu 
?

qF+, Ffr qlER = b,

irq, 413 cn€ u 3TTETR 'iwfrqr kRR rrEi,

' 4l3u= 452*'O*'
rrtrft t zo+ qrt qh b B{TETTqr ffifr rrd

! 2M5=2b2+O+4

+ft, ksq6) Aq( Eq r+ {Riqrc
4b2+b+3 = 2(2b2+4)

or, bl3 = 8
b=5
sTrErR 5 f{r 204 dr Ere{.r al3 g3i I

sn* :

rrfirrd frRiur 1{



2045=/x521914

=50+4

=54
4135=!,x52t l x5+3

:100+5+3

=108

108=2x54 (ffi) |

E{ BrtP{fi qrq.qr xurrfr
6rffi ffi rtt+l rrurqr{.6 q{qQrq frFsrst k+,rq.rtor E-t rqfu qffi
tffir( ilft IIETR grqrt qt I 3{fr znr vq.qr y"ndr+t ?Trrr Pfi B{iff+,

cq'qrsurrfr rd r r( sunfrqr ilqerr{d-dri <qT <tr+'} q6qr rfi{i q\r+tn

Tfldri EIrrTffi TEqrqvnfi qh qtrq r EYr+rrq (deci) rrq qrftH $TTrmTre

Brr\r+i fr wff+t u"4 6e <n r kquit++ vEqrfrq.eil qderrq EqmT{ R{o qr

Tqre snfr+Err F{Hr KsrqT ffi fH r ry loo rn rrrffis} Sqr dqr

Tr r TqtroTT qfr ft TEqrfi{+'er66 qr{q+l ftTq I s<t Aqr qeq+,r

qTnr6s.qr Uq+f rftrr rrq+i qEfH I BTrtt , T+ rnoffi< qre {q+1 rfr{r
ry rtr r gtt rqq c?{ qT qtdqror trfrraf, Al.Khowarizmi t Uq-ata*
ttt tffiqitr+, rqquuntror EItqT qrqr rt+.r Rrq I

fryft+ rqqrrqttr+r f{dyff66 zRI rFrR al l

o rrs nqrftqr qqr qqTsirer srq.6tt 6{ I

. Ttr+1 GTTEIR ftf fr r

. fi rqqrrqrft eilTrTl"rfi qurRn u r

o Tq.qrqr 3tiF,6,r Hftrq rrr?TEG 6q{ I

!il-R id {rt, FTr+{rt 1 qeffir r q€ 365 rTr : +} idqn 3 fr, err+qn
loo fr vi qem 3oo il r

o E+ qt{ rrqqrqc+i qrt turffqr urq+,r Hnrq srqfers+i Wqr;r66+1 drffiq
T(rfi 6q r

. 5€ at frr<T q& iriaro-qrd Eil51 quntors+i enrrqrffrg{R ffidR I't
isrs{ qPrq I

q* :OS= 3 x 102+6 xlgr +5 x l0o

rrftrd Rrarur Rq

!



Fffi q-S€ qftreqr Pfi'lras'

ffiI
€..+ilrs

o 1 1 { q \9 q I
P6E
srit{+,

0 I 2 J 4 5 6 7 8 9'

' lTR-fiq rrftrfrf, tTrq.r (Bhaskara, [50) ERT fufffc Ssoqr $ qre qtq+ (fa4,r

. e-qd I@ craq, EiqrErc qffifr t qi'qrqra stqrtr{ r

q* osrz r 886 qts\ tqtqrqre siryfu{l r

7 4273 74

5527 g5 yrl
886 8 86

cq-+1 em +ed e{r+1 srt frH qi+,fri FTI{ +e=fr
. 8r 5frqil 13

o 5 +TZr cTftr r m6'

r 6rar onftr qtsfi O4'rk qfu Z+d r

Hft
. 8{ 3frger tt
.3+1 flfurG
r arcqftr t ctr +cqrgi'
r 7r 6trei r arr efir I qr{ I qI *qi r zmrsi r \1d, 6,r{+ |

ilq{, +r16q = 7423

qarsi ilGrfir
- s-cr$Er qft eiqrqrd sffiR, sd: 531qre 2458tr$fl,

886

-3
)
z9 6

28
//a

,31 - Stztl , Sttt(-z4s - -2r.7 -zrE
s*.i str -24s=286

rrftrrd frrerur 1e



rlrrr rli attl6r

Igt{ .fi q} afrordlr{ Gelosia qqqT Grating method qfu{I I qq

{ft.qrd rS ( *fi cril4 fur cradsre {rc\rd crt{q t

3-qrF{!r6r qrFr 232 x 47 h3ll I '

affi

qfri z:z * lz = toqo+

t.t ifirFlirrEF6 t ftrrq.tGlf{i fusr{ q-eft (lnductive and Deductive logic)

rrfr'r&q arc firqilr 1I+ dm-cr F4-sR .rafr U1 : qFITFriqiF (lnductive

irssoning) { PflFFIrer+ f+qR (Deductive reasoning) I 4t d qfr + nfrrd

Frqtsr r Hors q\r6] a r kqR lrafr (svstem oflogic) ET q-TER ftIrF, srdk6

\rd{ f(arfrE6 51rv[F* nrc ar(<-+l iqrdarvfi Logic 4T Ffrr clfr6{ I

1r, q1 {rdr+qr q-c<+1 a-S (ksR) q+ <firsrfr TnT fiq a-4 sr q1-$if,{6 a-S

qsH F'{qr k6rq Ei ++l cEft r q-& ir+ {aid-qra qrfrn 
'rfrrd"-fir 

qfrrftq

TkrFFnF6/T{ri6-6-{r{ &+ ie-tqt q' +616 (q(€) {-lt+a rr;i qria* r cft trd

T6Pd + rlt'l-frq F6qdt iTfir{ai Tq qran qd r

q{q{FriI 6qql a-4 o-ogic) ari gi rrr*r qt{i rrftd : firFGlrerfi

(tnductive) ( i:flrrrJ'.fiq-cE (Deductive logic) td kflr 1 falrq{r'qEE 6+ F{kqr

E-cR rr+ fiqr dq-( qrirdr/fuarr+r 3[rsr@rz rrPafi 1 ftqtr
Tdr./ fir ert+< rr<rrq rqfirffq Pga'.< r qrqa-s rflfrrfr tF+ qfr q-dtdfi\

sftr fa;6 | +frrFdE-66-A qt <mrdr+r.r er qR-+'qm a-qR qr4 gnrfi c'dtdd+

rm,I .rd-{. r qRr{IRI <rt qir€ g<rr<trfr6-+T 3{EIraqT qT (qr5/q{qtfi-{froirr

qTqr(III \rgdr mqrdlE1qzkqq qfiE€l t

qrqrqfrqr TIFFqI fl6 (Logic) qqG f;rlrq{riri-4, trd (Dcductive logic) !r+

5F6-q I qqd {q vtrrr rrfurdm r+rg?6-d rrrm-qni ffi atr+r+t'r

ge r rrftrow qtrdrq q-<rras'ers <qrfua qrqm, eq( F€d aqf66r qEr'qr

lrtrd RrHsI
1c

1



(Erf,r $e TI'i' 6r"iiTr{ mrq (proof) 1T+( Fqffid r aprt trrrrqir+ q-affi.
kffi eit.qr ernls {6rfq f+ trrdr€ ilq \rser's<r6oF{re tt I

6erc qft q-$ B, qr A +1 sr{rw fr ,ri ctr AuB, s{6 B A sl-q6
il't4 |

il6 nrrrT : rrdstrrT qi E-{r{dr€ :k rrt qrt6i qt{+,iry{r-66 (Hypothesis) uvtq
drqd crq-fl86+1 qfr qiT-g P{sR rr* r

i. Sima trtra xr Y 6-(,ri XuY=Y,{ XuYzX
ii. qfE x q's-fi sqr d rri, x=x
iii. qft x, yr zftfiTldr q{f,fscr z2x \ z=y,flc+ z=xrry
iv. tfr xr vEt q6f,6 6( X=y,r y=xw(wi x=y6q r

ft qtfu sffiqfr rrftrrftq aq, s ftcq+i q-{rgilr€ 5k .r{ qrtde rr+{ +.Tft
qri T+ fuq-q + tflrF{r.Ffi @eductive) rqFrrfir qrftr rvtrd qa clfu€l I

qrqfu'fi n-eqr ffi qrfu'fu+ ttwrla rqrforf,.rd .rr* qr+ o,ru qfr
BrrzprqzF d-.6<T P6r;il-dc, cfrcrq66 r s-crft16 rrffi sgrffiEdt gqal |q
q-q-{ d r

crfir+l de-d nq qr fudr<flod rfr{rqrc @ Tq-sr+1 sqm T(ft kf€i r

l. A=8,@ qkfi-erdr

2. A=B, (crfu ii cI x+1 rfl arrqr
r.cTfqrrzEre
A= A u B (crfu iii cr xTZ+1 FEr ArY+1 Tgr B {rqr)
4. +ft A\rBrA (clfu i cr x=A{ Y=Blltr trqn rrcit

5.crfq3T4Ere,
Ar-.rB=A (cIfU ivd 6qerRIR)
qrffi gqrflurqre tflrc-{rar+ ild TdR rrff,rfrq ilE-66a} yqrftrd rrd +.ffi
cq-d nd r cfuqr q,Tft q.{ q-6 rr+ qr;rsrft ,nq rr{ qP+6 r rtfrrf,qr
qTa-f6-6) Tclqcr sEi{fu scm,I iTIfu B{l{{q-4, v+ vq"t *me mas r
P{aFardwdi qPrqn rrffi frq Brffrqr4 6q i ff dtq-66 connection (
Reasoning5€eta'r sffitT Tqfri( 6 |

t{rrrtTtqo ed (Deductive reasoning ) rrl trIIM e<t +.14

(Hypothesis) t dqa qft1Tlqr66/a1zrtr66ne g.{ Tt.;d t rtrer€ Pren.ises

rrfrrd Rrersr R1



, qfuq t fri Premises iF't ilctrGTT dTf#+ vtrrel 6rqq .rft qrra rqrerd rrkq r

Tga} qrertrr r1ffi premises ft+ 65-l qi M qh &r qA r1i fr r

slFrq?r6rrfr ild fuTrffi ild rri ak+nr<r Frq E 1 qqtq{nFftr6'1

fonffi +iTti€ TErfrrffi 1 qft+tfirfisc{r{ Erqfkr ffi srkd rrft
qkaerqrds'Frqilr rrd Tfr+1 rfrq rch r

rrnlrftq M65 q* : qW Tqgr x { y iF1 efiftt, x'y = yxx Eq; I

fr5ffEr crkfirdnsvtt+qrffir 6tr{ I

fi ftq{aud RIIrrr qlrqr rqi< ts<rrturrs,{r ift*i vrr+or mrqr{ rrftRrqr

Pattem qfu€l d arrarrqr rTk€ r Frrrqero rrrTor-.Fl erftr enrrrqrer+ rrd
sttEIR fr r rtflrferqr qr{1lFlrirr.F' H?ffi gtfqr rrnrrftq dgq qr aiqrd de

' 61ffi1 vqka Eei l EFffi ;rqt rrfrrrftq qffi ffi qfcq r Tflrrftq
I qftrqrro'.fr rqrsr +sft f€€ ? ErkiT Tr{66+1 <rrrTErrq BTrrrFT rftqrc rrkq 

r

emrrFTrFrr+' ild g,urrffi yJT gqTiloresEre E;E ( Atq<r nt g<rrrurarsqr qrgi

lrrTFT rJur65,m.r qftjn(qT \rs'A Frq'{ Frfirtf€ , 6 f4w'{ 1 pa,rrrrem d
sunff+r qrftr rrFlrftq F{ffi< Tq tgk Tr"Tr€ rqrfud qMqftg rrfrr-ftq

ttffi< Er Wt rrfrIrc+1 u,T krd I BrrlT ffif, rrfrrd E-€{r BTTTFrI q'ffirErc

, ffiqr rrfi Frrrr{dRT rqrtrrf, qq'qts Ti.r,"ft'rd qq I

t. - qtmil{T Tr{
o hFrq rq.wrrqTffi ffi TdrTrq rrfrl'd the{urqr vtH errrqzft kfir

rrt trftr ft<ffq r

. tdqIErR T tr=tctrrlr Tq.qr sur$r Rreryr+i' qrfrr ftr+'rg mqq, mnt rrfff( r

v. rq{ qrqfi :

o Wally 'Wallyop' Green, Mathematical Adventures for Teachers and Students, a

University of Philipines, National Institutes for Science and Mathematics

Education Development r
o . Howard Eves, An Introduction to the History of Mathematics, Saunders

College Publishing

. Morgan Ward, et. al., Modern Elementary Mathematics,.Addison- Wesley

Publishing Company, Inc.

o ' SATA* H. f{. h., rrfrld ftroror Hfu

ftrt Rrawr

a

tt



qrd T{ : rfrnmt, qftr Gtqq, q-{Iq,fr ftq, frtT(t, <mr ilmrt ( dItE[

qfirqq

6rm tft1fi trfirqT gfuYrfr, Ef6-6 FrTs, qffifr ke, +fusq, ilTtET qtffi1q iTsTr

qm Erkn Br{.+-{ftril{qnft kqq-ff{-rct qil rra rrd 6e r P+qrffi

qrd $6rg qcrftrqr ilq qr iFffi trd{E,r sreT q+rsr (Imrr+qr ilq, sfffrdih1

enqR qrft q.q-ffiai qrm rrftqdr 6;6 | qfu{rd+1 Tm{r q-ffifr erq6tTn4ffir

qq'r56Gi qd , tdq, qile, iFl ffitt ETrqtqT, 
'ffiT qtffir{, +fr{fi, qE, zF-t q-GFI

qrt qrw6s 6roracta EqFr6'6qrlr qfr$fr Eq I qMd{r d rqro-or

fie gertr rrd rnfr EE I qIT rlr&r 6rft qk{1-6 tt6?; Fr{q, q-(Iq-fr t{f,,

*ftFro, qrrr qtffirq iTr[ qTur(gt, qfiIt qlq qkTr Uvr+q{E?n qq.6rkc'

gIrslrt6 qtsft Eq rrt' lTi qrt wFnq tridr r

frqq{q
R.l sftirfr
frrro 6ffirn effi rm E{rts{ iFHrrTr gsel sErrflT Fffi3r{qR qqqiq

l1.{rrdr - E+ ffi rT( qrm+1 Wq{fr qtwrqr q( qftHrff ve q?i qol

rfiri r+alei-{ I s€ sTd, ffi ro qfteTrem {o% sfrot qq6{ wn qt
ffi qkqr trm ildr ? HsrE rrrtr ergrn rr+ errrrgrm I At qfri
,sm ffi qkqr lrfr,, r1i funrri qrffrd Te iftil€ r t+qrfffi E+

kqrel-rqr str qftHrfi Tgr Fr+,rA I qffi lM vtr qfteTrfr qv t
ffi R{ tr6TA r afisffi zm+1 qrqr .rt sk{rd Tfi &qr qtpm qfr T{i
rd P&t qtq6] qrd wrfu {6rr$rfr |

d qf.qr"r+1 +fi qtd{rd frrrr64 m qRsrumri tr( qfu{rtrfr 1un rr{rd rri
ffitt ffianr il+t er{ e.{rsq q{nt,Eq-ntd sq.fr t q* :

qstffir fa,fffit T( Y+1qfr qffi T{rg t Rooo rTr 1{% (6-{T ffi6 W ofu r+q

qqfr lTgg ? 6fu (6,q Ed wge ?

r{.wq*fi 3r€ R-q-sr66 6ffin g-ffd.(Trsfr.d zRT giF'R rq.fr rdlrm r Et
tfintr{rmr oq F+qnffi Yo% E[=[ 6-{. I qfr Ell"r+1 TIE'qr l!'o q{r qq zE^q

f{flrft , {qr V\Tr iFIM' I TkIT FFT T sril+1 giR 3r-il{rq trd' etnqry6 1 6

Trfud frRivr



gtr< lqo w{nr<r rft 6a qr r& r qft vfi ffi g rril til vtr dr€ 1rrffi
qt 1 vftfi<q qqr{ Eq .r{ qt qrt sf,qr{ rrtrd I

mi qe f{qnff' vEcrrdr€ x xrGT,

xd+o%=36oqq1

ertt *' 4o = 360
100

x=9008€t"
iq'd rrft, r6iil Br+1 sffi {Fryrfr 'TTftQT sTrd sTrqrffi 60% d qtr r f OOO

Tqt\iu Tt str+t s{rqrft ofu ilqr i
rg wr+} sflGT kilFfit, * , I = 3600 mr{ re rrtg r Tq rrdil ftrd r' t00
qq?FT ilftr s6ffr fu{ERr fuqarT{rR qq qrftrfr 

1

60%qd r. 3600 flrT

T6i @ GFq r 3600 qi TIFrr ofr r fr dt sue E+ .rd r qffi sEr6ror+{T

40%ffiT ( V.sGTr 360 qft dHr + }T\r+tn (IrFrr vrrTEn"r rrd qffi I il{ q(
sEriltorqr r 3600 +1 vtr+r 60% *d s+4,
qd' - 60%, ElEft[ = rcA% - 60% = 40 yo

ffi,
x x 40/o= t. 3600

.'. x= d. 9000

6ffie Bidt dk+,r qh rflt{ rRrqrq} I

qffi sEraturqr qq k{rff wsqr = loo% E-B I

40%o= 3 60

l%o:3 60140

100%: (360/40)x t00

= 900

s€ ffi gqT6trrrrT, sil+1 BTrErft =100% g6i 1

sQ-i,
d=60%
EfEffi= 100% - 60%:40Yo

t1Trftrd furrUT



qq,

40% = 3600

1o/o = 36OO140

100% = (3600/40) xl00
= 9000

srfi q<r eiFr.4T ln-irfi. ffi Eq{iTt fiTt+a q-{rs{ qIG Fq qfr tr*
EaTrst{q} r F+6'-41 Tcrsr{ affi RTSq|f qiq q1nqrrfr 

r

R.l yfrrrftEr ({Er. (qrqr{ rlit ilft'trtG
Fdsr+d'si crqqR qtd{nr+r vrrenf,o srrTaFT 'r4 arrq-+r ERurrsed Csa
6Rq lrrreJr rrqtt i-ttil d r qcor frr T*rirc F{Es6r cmf6-+i q{ T$t# sccr M(qr{ qfi rrffiet r!-<rf,<ur+[ erFr ffika s{ir66d T{rrar<
E1'I I

L qsa ctrsrqr SO q-fl F{qlflF6qa 25 qfl sfrd q\r6t q+ Eft gtffrd
vfrtt rq r

Ts-drt trI 6'cqr +qr,
50 4] -----% iRriR 25 EB I

t nfrrcqr 60 qir PrarffE6rrA 75% s{Fi !Tq6{ qi +fr q-{r ffi-66
sffqc6tr.
4s-drt rira 6cqr +EI,
60 d 75o/o q(FR ----- (B I

i {+ frTr .r{rc lIfr{rd+} sLc yfreTrcr 60% sf,rtrt q\rtrt , qft eqr ufi"i
hqrfi l2o q{r lTq Efu ffi ctrqr iq\-fi rhfi |

q-{frEi gtir Sqqr +Er,

----- o] 60% q(IrR t2o qE I

qq q-6R ki\rrr ywfiFqrt dr& s.rqr +q orffi6 qrd fr qr F6-+i lrqrdr{or
qtft F+safrfea 'F{Tq dfr6r" d rrrq lt;i cl6-E r

ftrtRrmrr



ffllq-{ri Pffi{r $. fi-q r+rrrqT ftHrs{ rri l cTkd rrFrcl "Ee" rrd, ildr
rnrrqr qlqtG " +1 "t ErqicE % rrd t srd qf;I Tq( r +1 sclur{fir flftr
B5w+r erws vft r

% {{r{( 25150 qA1 I (qIqqirrTr 0.5 qq 1 o7o 

",
50% qE I

rrti so +1 50% <tr+( 25 E.et I

uMcfi{ ?+1 qrftr

60 +1 75% ERFR ----- EB | ffist ilfu g qrgfi ?5 { "+1 'w-gcT 60

ffi'gq " q!-sr{T ? nfuq+i e r sIffi FIitnrrIT sd {6i Srq ffii?-q rrdi
75% ( 60 +1 rliffi Fffir+ T16i I
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6q5q rr{rr* 1

qftrir ftGrgr Y{



Effin BTNfr qfr H*ffi iqr\'( qr€{r r*.+1 Tq 6fu f}rm il* rn( frT
rfr r kqnffA r 2000 qi i sdii Sft er{ $rril BTFail +<r $fu r+q qr_iu
*qr i f€nfit Tq-+t {ar er+rq rqu wi r erM s6it tFrfi qffi T,f:.6d
F{rrT{ tqrs-$rtr I wtrff rqi M Tq r-1,05,000 flrfr r 

"4ttr,F{f,rqrqT rilfi znqa*} qilfi lM TFT r 68,000 qr kfr6r Enftr

@ rF6 r rrtfr +{ftrft qrqFils} rq qd qrq r qM s6iil Brd

ts<raflrfs fffiera 1kq< gqqq rr{rqt I sait fuq v+rsrqr ffiTs-q.r{rrfr r

w-er rn ffi tqft{ To,qr r 5600 qr ftnts 1 qqfi syo qt Er.t tqftfln ffi
srriu Ti s qdqfui fr t{fiH +E rat Ti Efu qa *or I
qfaftrt {€q e): r 56oo

ERt (( (R) = 5%

TTq G)=3q{
Frr+1 {aT (}): ?

\3w{{R,
Dr = P(l-R/T)r

= T 5600 (I-5l100)3

: t 5600 x t9l20x t9l20x t9/20

= T 4801.30

ufr qrar<r qP6ffi qet, ERI E( qT qrq ffi wr6:<or66 td{rrffi qmrFT
q.rTs-Srm ( TrTrum qft rrd' I

t. qtmfir rr{
fuftfud trqlEFqrqtm fuqnfi'ilrqr€ rRrs{il( r rqune kqnftrr{a;+1 lfifr{qT
A?ft srrr++1 qrkr stdtfi aqn .r{ilq 

r

. E( Frqiur qf{qm 6r$qr G sfr Eqrfi, 6fu sqq efup*T orq rrd. E<r +rq.
fuqrs{ Efu frT cnr6 ? urfr Eu }+ffi ar vqft16 ffi q}ft ssEfr
qFkT qe hai<ur rrd frqrftls,qTt TrnsT& I

o rre qftrrr+t ffi+i rffiqr nfuq+1 rmq qrq qrnct*q 
r

c 100 i{reiF'r Fe< to fr qra ilrnt 6fu 1fua wc EE, tsi irrnsEffq r

o ++, lrqft-o Er{nfi dq, <rEq fu{r reflq qrfr rerrret qrq E-st MroT
q,fe i ffife1 q+trqre rffi ri; fr i ffifr +6Fr rr&fr cEq'elrfr
ilq( ilqr i sffid rerrrcrTr G sm tq wngTil{ r

qUa Anrur



Y.

. qTtiIT *TqI qrngq+T a,Td6 + * 61 I en5-4 rer I rn.k.s. cr rr€ tH
ilnsTfrq r tr r+.rar +,5y a;ct rftr q\tnT 6{ ? +}r tq vrnstftC r

rr<{ msfr
. gt k{r+6q{ rrdq r srfl-f6, qrqfirfi rrftra frrergr,

. gI. Eftrgr< BITEqrq, rrfttd RreTur

o K.S. Sidhu ,Teaching of Mathematics,

. NCERT, Content cum Methodology of Teaching Mathematics for B.Ed.
Students

ffirc frrersr Y9



qt6 fi: tFr, lml?r, n.(. r rI.(.

qfrq{ :

6qrr ftretgrqr ffi q* 6ffi rrdqq rT+ trqqT<qa F{q qH qqr i\ I

Fffifir qTERTT E{rfrFrr qr< q5r-d Fffi{r6 ?Fr6 ffi rlfl,rdrfrr €qftr{
rrd rc{ r Frrcq+fr BTTarrrIr hqr66 'r{ ilr< t Frq+1 qr6:g{r zrdl (6{

fr | Bra { qc[Ir a erqR rqFua trT qq4rn ftrr-fft E{rq-d{SrT q6 3[6H

5+-+r srn rrftrfta fu-cr66 qfq qtd 
r

{q6qr-g66, s6rlqrr q!-+fi-fl6r srt <-WT6G-di {Fflq rqrrq-+fi (HcD r
agfic F{rtr{d GCM) 6r ftTeTq r{4166 {(trSrII BliT$q qi-d r qcot

qt<tfr6 +g d-m qzrS', rrsn itqr rrrq Ft-qr g+ qrsscr l:d h-qr (lnvene

rElationship) 6€ q-A q{r6i qfr cci wme rlftig t

frcrlq
r.1 Wf qst
ftrq-+ *c<i Tt <-qqr+l qtqT ftrwr ltflg=a I rr+ftr+ cq'qrd qd r
v5< k+r Wi s-g'41 s(6 {;i.B I 1"t vqqr6} vtaqr{ qlqrq(ql w
wnliE I

w=(0, l, 2, 3, ............................)

Tt c-{qT+i qArare At vr+qfrd6 Frcilr rd qt6-q t

qqsd

ut< Ei vqw b qri E'ff rr{'@r c { d d rIuns-dd 6qqr qfi rr4 sPo-q t

qd,(
b=cxd 6 lTi b qrt c 1 d *1 qqaffi 6qqr qfaflfud TFi sP6-€ | g<l-fr(trliFl

qrftr t8=2,9qr r.941 qqffi5s l8d lqftrfr 2{ 961 3rq $ qrddi66

qq{ I 2 61 3rq-q-d''d qr . 9 a1 r{E{d-d {{i q+ Wi (qqr6r sq{{6f6
({r
qk u qsa fli (qqr 6 qi ud 3IT{ffi <qor{ voi q-{rs{ sf6-€[ t

g<r6{!r6F :

Mr={0,2,4, 6,..............................}

Mr={0, 9, 4, 6, ..............................}

q+(

finr frrHqI



Ms={bxn/nFEI $ rgr A1

2 e,r qq-ddE6+l T{rdr* q}t rgr qP{q qi z +r 3rq{+Er?-+.sr T't
r{sr+} T$-drt ffit rrq.qr qfuq r dR Twrqr€ 2n t q-{r€E qtffil |

ffi( qq.qrqr{ 2n+l t q-trgq qftF€ r6+ (qsl 3sr 9E} qcTd'il Fr Et5{

. rrtr sFil+ qEqrc{ sP+,B I t+ v{srfir q-@.6F-{i frqwq 3 * 961 qt63i t1

rri d rqqr qfr s il sd qr{d 61 r

qsf T{stt,r f4fiq sreq66c :

Ert t s,tTfr :

qft n =m2B r m (rszt Ti qEeT A wi Et rgt nqr* rri rger ut+a t

flt Fq.sr4n Tqa-dri qrn;{kr.tr st qtrgq t

S= {m2lmqrsa Et qem fr1
n=m2qI *qr{ nd Tti'{s qP{6 |

{orrcrg T qrsrfi, (Factors and Dividers) :

nP< Ei rrqet u qrt qq gt Wi tlgt c t d tF] 1unwilr+i strql q6 rr{
1gP#B qi .1 6 vr* U d rrsr.rss-s qPdE r Br+1 11-<fi qk b +i t5q-qqus

qi c d irr{d' b E.B r e-sfi t"t vq.qrd} 11 tr<r qfrt s&cr r
rJq"rqtrg65 q-€1 l

qft 
"Trr 

q-qqr dl t cxd = bE rri dqrt u+i qrw+ ctrq I qFsre T{q 6€
P+ Ume.rrg r rrrw+ qqiqqr4r sr< E1 |

G { ("{ft {I(.@IT (Prime and Composite numbers):

d ct{ tti vqqr+r 5* n €nr< q6t wme!-srs E.6{ I R qta qH Tor+c!-s
,T\"fr Wr (q{qr [6 q-q.q, * rri I w<r e-e ryia'urses et Wt q-gr qgfi
e-qqr * r vi c.<-o'Tq'eIqtE t-a vg.erdr TTcs-d-di 6.rql q6- ii?i rsfu-q t

qk u \'+".r<T E$r a q-c 6 a1 qiqrq-iuits 16 qrtfi1 €{m. r-Wr EB r b 6t
qt q{iEF cF{ q-"q-ir e-q.qr 6B I

q-cqre Wt q-q.errdi sqr w ET sRBYfi{a q'q I qgi {0}, T{6 {l}, Ed

q-q.erm6?i T{6 T E{-m. r-qarr6-d[ s-tt I E{nTd' 194 qr fr+, rlftre.fl

Eratosrhenes t ca vqwr rrfrl qq!fi Sieve method gzir{T rltfiT Fqq ii-€-drg
. ---.6-

Sreve ol eratosthenes +ll{.tq I

q+ WT qqcsrdrt torrevgd rlrrn arfr' rri sffi su-€r6ioT

(Factorization) rrkq r q* : 24 +t eo-$-+rur 1x24, 2x12, 2x|x6, 2x2x2x3

6firE I es-€r'fisr 6 n+n-+r 66-{ r Trivial os'Settor ( Ed qrfrfilT r'utftttFr

cB
qldr

rfutd ftransl



gEr{torqr lx24 Trivial qu-fr#,(gl fr rfi 2x2x2,.3 56 qr$5'qq d r S+c+
FS.qr+1 qft trivial qo-frorq (q r

l.R fua
ftrq+t qftr(rfi :

qtffi .,qrr .rt' qrt cP6n Al Kasr rr+ .rtE, qq-+} q{ flr< qi d t

s€ ilrtc{ flsrcr qrr rrfdrr€ Frangere q<E, qr-dTt gftf,o Fractus rfr{T
rr+t qknar ffi Fractio, Minimum ruptus ztT Ruptus qft tr+rr rrt+i

c.tii€ r 3rq.i-fi {ra[ fraction q-4c!rq r{ 1321 cI rlftrcril Chavcert rfrrl rltfrr
fug r tsoa cr Baker t Frafft 'Ex-r+i <fil' {ilr fug r u* ts+z w
Recorde n Frq-drt ffi sqqr+r rrt + vqqr ilr m E+ F{qrd qrr

d rr;t qr+ r rq<rflr€ 1556 rn Tartaglia t r{Trqr* crfE r cga iErqo-g ffi
ffir+f ${ rt td Srq iq qri t

ilffi Fr.{ ftreToTgl Fibonanci , Abrahambar Chica , ( Rabbiber Exre t x, +,

+t -+] sftcE{ rrt qs F6 l5l8{I Grammateust +, *,-( + d x-q fuqrq t

ffi qr(ufl :

nr--+i snqr t<+ ftre-+ s-q-<+ aHrqi-drftrr qr ffir sqqq hflrq
'T{(a6d fiq rr$rqi 1 qrsal {qq1 dfr ern\r+,r furro r q"il r q-qrlT\r6r

+166 i wTI rrg Frqcr ft Td Aff Fnsi--1rii l/t ( aff q-flrrsi-drt i/t
t q-{rs{ sfuBi I sffi ffi (q.qt ( *ffi (q.€qr qH lqrr{ur+r
qrftr Fq-{ stsq r ffi ?t.r+ trc-.rcr srmrr rrffRior Fr;rar sqr*urrs:
sTr* rrFfr qrfr, o{rt[ kar qfrA-{, Cst +tIrE +ffi t'{, qw qd qr 3{r.n

qsqr mI, Bilqr ir8t rsrk t

n-rdt ft-rcrc rrrg.a Frfr+l ilnun tcq qfu-€ 
r

-. i ,' .L - ; I
l__

23456

rJsr{ drkfirfir€ qfr q-rEtq Rrq qrc6} srqr rfr'r rd'(td-€ |

vg.€4r tqr+l rrlErrtEn-e fufird k;{ { 3l-{s.[i6'Frq+] anun tct sfuB r

qffrrd frrHsI {o



LE+ a? C* Ba

!1 L11156192r0!1 12 13 lrlst6 l7 1ri,t lt lt tt lt lr 8 8 8 8 E 8 8 8 8 8 8 8 I
iiira iF{i anriicrfl mqrt{fl l6qr{c ..

TrilrT rTti1fr |

,1*1=t36

cr<trt qlq F{6rm ee w$rm r hq nfuCfir qrl

?*1=t
66

23
66

(rrrFr E{ q\rfir ftr;ild€+} ftr FirdFrfi

:
6

iliYrrc crr drfr 6r+] sm, erq+ rtcr t

sdiil Br+1w'a qrt qtc tqrsT{t, *.i=,

U6

ftrt ftTersl

ADl1.l 3!12

{1

3teyz



rrt F<{rrm ( +dqr rq.( rnrrsrfr t

z!*rl23
= z+l+t +123
= l*l*l23
=l*1*?66
=3+1

6

^5=5-
5

q.r<fifi qrft.$ qd rrt Fr*rrstfr qzrffiT qF{ qrtffi r<-f, ffi sqs65
ffi qqru<n-grdI ( gTITEIFT qft rr{'irqK,"nrfr I

x

u3

frqrsd rIuffqli Hqerwn silF(rrarn eE qr+rm , iri =,

\n

Tfuta f{rHsr
t1



q|d kfl{rd,

1a 1=13 26
ffi t{rErd,
1...=l I
- +l -=-2 36
eit 1,1=l,l=f'23326
qs g?Frirt Hrqra uRUn qFrcffi qn
e-dsq rr{rrfr r

s6i+ t+{rrffi Frq-6} rrFr ftErsTr<r qtt gffi a*r=fea ri

sEft Brd-d6d 1urtrr+ dft+r Ei

uRurF{rc {r r$+* r

o@@

(q)

qftql tfiqr,
6+2=3

rrfrrd frRnqI {r

rD)



BreFil 9 =l
2

ffi ftrrqr, 6+3=2

srerfl 9 =z
3

m k{n,
6+4=lL

2

sTqq 6 =tl42
ErM +*lqr 4 qr 6fu*a

2.

ilns-sra I

tt2 q i ri W Fqqr tqrqrc ?qrs{

Fr€ rrt {fiffifr ftq6-5o'+1 rrmcwft qH F{f,dRr ertrE-q rrtrfr t

L+2=?
4

=17s 1tilt wqt qH qFr +,mR Eq).+R t5€ wrr wffil

l14+=ll8

I

Td, 1+2 t<r * g*,'4 '2
q,f-( tt4xtt2=tl8 6,-A t

?RFre qnw ffi qrr s.6lt l*1' 42
ll

qffi*fi+v{tr+,tzrfrr
I

d vrq.rtrfr r

rrfrrd Fmrul {Y



I

s{ft i l-i=+=rt4x2nEq 
rrilri 6cTT I qqrc-{ Td r

2

s+n 6rqT I ffiT\,?T 3r{r t 6{qI l/2 4l E-au (Reciprocat) zt t TIUI qt+ta} t

q<nrcrfrft qfr sffiac f{qrffi q-{rsq ftq rr* Tr{ItIIrT qfr rrd ilng$rfr t

iTIFIFGI :

qs<ftil l00cm qrm kr +dqr fu.qrrtr r sret+ l0/l0cm +1 qqrqr k€ qfr

q{rrs{ T€ Gr{+ qt{ Brqfr+.d rrtrm I

#100@
t!4

m tel+1 \'-6 +*Tr€ (Ua) rnrrqr I $ 25cm qr 3rqf6il qqd
qqrg1 vfr r qtifr 25cm rrgd 100 qFrqT 25 3fr tTFr il r qqt'( 25llOO tTr{r 61

3Tqi( 0.25 qIIr fr I

iqtt zsnoell.zs rfr I {r"Trt qIq E{rrffiE St qiq trfi qfdq I gsar rns'

trrqr 196 frer rri rrq6r qtsa qfr # I qrt( Eflt{T, TqHr+1 ErRsn tfi
qf+.€ r

!

r/10

TrfrIil firRNUr

r/l 00

u



Tq.qr tqrErc qfr F{rffi{+i ur<sT ?{a qt+,?g 
r

g6it k{qr A, B, C, D, E T F t tqq E{rrTq?r vq.qr ffir\i6{ qft kqreflEo
{rq wFEe rqrrsrfr r

rsft e{rf,il{+t rm fupffi Fr*rrn6 ilTf,(Tfi qfturd irt' dk+,r 6$E-cT
rr{rrm I

l/4 +1 rtt 3f{rdni rrm rrffi r

4) l0 (0.2s

4 i I qr{ qrr Frdri rT\rmft v5< nffi Eqrqt1E 116 rrrqqr YIq qq r rt*
qwrqr vH vg< uQ r

ilrrm{+1 qls aqr qre .rd, E{rmrflffir qt6+,r Br{+,'F6 sfufuTler rq vfr'

E(rqr sffFiT lr{lqt r qd : 2.34r r.o frqEr 3.6 qrt 3.60 ffirs{ Td I

12.34+3.60=15.94

u*, 12 EE 3.6zqerdEr, l2qr{ 12.96q{rst rd r :

12.00-3.62=8.38 665 1

err"rril"r ark+rerc qft Eqrf,ffi+1 fre ETgk+'rs'{ qfuq 
r

.fre:

w q{ITYT

I 4 5

+3 2 J

,4 6 8

?{mr Errr+o} TW rrEi,

12.34 <qrrffi g{eter srs_.+,8 I

Treril ftrqnur {q



x .03 s{rffif,+ffi E.itrcr srqr E I

0.3702 qnma rs.+1 qrft Eqrf,trq rrq rd t

qq< v1fr oqTrqr q!-ar 4.2 kc( Enfr qrfi f(.$d I 0.7 Fer+1 wroqr F{€

v.nln f{furt k$rft Frfiqfu Fffi qqT\r+1 at\iqrc Erq<r ofr fn, rfr rrq
flrrrsrm I qrfi 6 q.fiT rTq

qqt(
4.2+0.7=6
g+rrtf rTrr1 rrqt, ' ,. '

36.24+l2q;l
t2)36.24 (3.02

36

24

24
-x
l2x3 t<r fO rrqqE EqrqrFr qr(rfiA qrrrtncrrlT qfr E nTffi Trffi fi r Z irr{ tZ

ft qr{r rqri qq+Trt 0ilftTfr ( 4Ttd {rM I

q.€ smqms ffi Effrrs-{ qrn€ vqrarq qt{ rrd qr6g$rfr r

10, 100( 1000t wrd T rmT.

ffi 10, 100, 1000 t fdfrra <{1rltt?t Fqqr-ni TH ,r{ qqrs3rfr I

q+"qnrdra qgrdrt l0 i ry6 rrd ( qr{r rrd drf-rorqr iq6r{qg rq.ffi
qi'W r+mrsSTm I

Tr{t E{t q.i5, EqTTg

/

/4

3r

,8
xl0

+10

{e

v.I E{r \r.D, E{IRT 1rTTWT

41 ,\
(
4 J 8

1 ,rfam ftRnur

\



(-zI EST qs; <qIRT (l-.txtT 6qRT{I

d J

)

6r

3 6

sffi too n qi <ur+< q-qqt-dr* TErt 4r lTr.r rrcf ilfuqffiT ?qeqq-{sR

3rg-d6 T+ t<r s-€ w$ml t

x 100

+100

w{ Laqleffi nq@II (Irrational number)

ftre-+ c+<i tdfu-q fuPtrq-+,l r-{.qr16-4} eltqT irqw{ rl{vm rq*: vrqftr+

rrqqr, {oi rq+r, Er@, q-icrtd-d vgr, u-trdcTPfl+ rqcqr r+wfis-d qtsfir

drftr sr.6td-+' Tqqr lrc Ti m qq {q-66 szrs{ "r$ rri Wi e-Wqr+1 sccfi

c-i FTq{ ftrd r qR 10 E<cr 1o a-q <{a ofu 6< rri cffi s-er qqqfu

o d 3{rs{{+-f,r.r+ r Eoi 
q-g.er +d t

qq qrtTs+] tfr-+ qftnfi orqrg, dlq, *rrnq, 3{r{rilq qrFI trkll {rc ftr{qi

cril d-{ Tt {Wqr+i fi-q'cr ci F+qr+i qwa q+ r uH a:.wrtao (Rational)

q-q.qr g-ftr-{cr 3Tr* r {qEII66 E-cf iEI {dr r-sqltlrc {rfr eqqr qrd Erargi

qrqdlffird Eag+ {q'tqrqrc 5l-q+ {-+qr qeisq kd'qr-;q-dr {ldl -flniq-+

t{€ rfr.r trft tqi-{+-6i t++rs rfr t

B{r{crfu+, rBr;nerot Fq'cqr+i 3{faqRctd cqer iurr, ne+ fn e+ q d
Brrqrc q{rs{ H qrqff ffi{fr r

(l-q EYT \1+' ESTT{I gqHr 6qRHT
) 1 5

; 5

rrfrrrd ftcnur {c



qrftr+t fffiq'r fu1ggal (Eqr iqrqr I g5'1-g El-ETrg ( I qr6rg frgr{d} Tffi
ffi qrqfr (qqr iqrqr 6r{l Pctr A qr€ 6q Frtr{re q{rsi t{"i srf,6\

g-fi 161fr ;6-r{il ffi fuqqr€ 6,+ nrqfr EFrrn"t T(PEi { s{r"Tr€ 3tq 
-rTqrff,s

(gr rrfr FTw,q'Frofrfr t

5-i sqeT6re.dri 3iqqkrm 6qqr qir- rrd <t+;g Ti ss{r€ 3Tr.{qrk6

sqen6ationat numbeg qffi I a/b qr1qk6 (qqr fr wdi b* O 61rd I qfr gt

wgrdei 6qfi tq qftFt{ Ti scer€ 3mT{qrffl+, tqqr (

Irational number) qtrq I q* : ^!i;6 enk r

T{ft Er€t{€ F-s'qr (Real number), ?FttqFr6 (rq@rt, qqrfffi gq@tr'

BraqqTfd"6 q6z11, Trrt{.a;, TIiTs-5qt, @tfl6 TE'LtqT-dnt ffi+1 t{ F{rErc

Et"fllt"t qt6B t

sri,{cnfl6 ?rE<gr

qr€iT+, (r.el

G*"**(ryrTri5,rd€ 7f.{-.Hr

wi rwr

T{ttq rqrr.rd6' GICF)

errfin kffffi oeTrfriarErffr +{qr tr6 tq eiler Cq{n+,r gfirr{n q+, arifqT

11.cTrm I gm'wlT t+qnffi tlt sizr+\ sqr ffirs{ q-Tns3rm r tqWf rd'
ffi zlz effi (qr +{rs{ qrnqqt r s€ 3/3 frtr+t vqt sTl\rr

f{Spil il( s fr4 3/3 oi;tr+] q6 Tfi t qter qffr a6n1 3Tqiq 3 t 16 qr€ t{:qtq

rrr{r qrCH r sd 4/4 frar+1 qd qqrsq ililr${A I T<r T&F" H:q}q tTrrr

qrrm ilr 5/5 Bffi gqr fla1\ffl h:r}q r1Fr qrt{ r qs r+Tr+i friqr6cnq ffl
sffi EHrrTr q'ft qc<fifr {(T trFR 6q$?r rrdrfr t

16 ff{ H:tq r{Fr qri vq'qrds E-dEil il{, 3Tr4Trfr o,ffiqT ilw qrns-$ffi 
1

16qr{ H:tq r+m'qri (qqr6c t,2,4,8( 16E(l

ertt tO+1 rrur+ergfo (Factors) 1,2,4,31 16r1fr 1

rIurrerg-do ff,+rm qrnt$rm I 17 6T rjsmqrs.66 1 ( 17 rla il r tq-tfr tZ

ar{qt-f,.5 sryr

{1



lET Ed lfqqr (Prime number) fr $ft gqtrq rrtrqt I qrfr 016 T6 <Iq.qr66
cq wnssntr r

sdifr E+ TE.eTr+1 ra erd-mTur (Prime factorisation) rr+ fdq dM reqiT
q,Smr I

lF2x2x2x2x2 Jff)x)xfxJ
Tfi FFrr+I sErrilrtc rrt{sfrqfu sr+1 dksT vfr'lqo lr{rrfr |

ett 16 d rE qtfr+-<or qfi 2x2x2xt { 36 fr ra erft+tur rrqt 2'2,,3x3 EB
s6it hqargqrc€r sEraorqT ErdFFq \fuqT I

ftrer+' ERr<t q.H.fr qRuTr ffi kcfika hrrr+qrq qqm I 12 ( l8 6]
q.(. FrfiraET qrfrr 12 qfr'E r l8 1r+Tg qsrrsr gu€rf,o (BrsrqT qr< Sql
t*qrffi ttrrft dr E+ srffi 2 \nFri, 3 qEFT{, 4 g6'r{, 5 giF,g, 6

\r.F't{, 7 g+,E ErEnSFl e;rffi qT+qrdr qrq ffrn-Fnrfr r 1r qat Efur*
fim qrq qfu't f+t +oq-{ wi qu RIT ilTtll=t k1rq ffi &w mq
q|ai qqrqr 5fr mv 6 g+rg rrqqil t-{r k+rffi qtn rrng I qqqrE t2 T 18

+1 q.q. o osft rrfr Ti 5qr H€ rrril 1

qfqffiil BTrd qqfm qirsi 6-rrfi BTFHr +fr ffieffi iimK'zfr e r wrfr tg

freT rqrs 1 2a *er fr{r t6fua. r dr rqvrs rrw( Tts-.qrqT qrW qka rrn

v{fr qfiqr EFf,drrqT qrfi m g r

I2V
)'-

rrnrrd fi+rerur

i-



l8 6r lsr{€-d-gF6 = 1,2, 3, 6,9, 18

' 24 4T rIsFrEIrgEF =1,2,3,4,6,8,12,24
$r rlqFftI!'e =1, 2, 3,6

sfrfr t s r 24 d qi.rt-<r qit <mr {url-qos o q.61 r

Brqi( q ( =6E-q r

. sR t.d E€r4rvr <tr+rqre q t. Fr6r<I,
l8=2x3x3

. 24=2x2\2x3

erd qm i#.rsre,
t2) r8(1

12

6) r2(2

t2

c.s. = slrsr 'yiET $di lur{s-q =2x3d tr€ r

r.e.a 5ivta {srFF (61 I

6) Pqg\-6r F{srd6-6r qr t kigfi <-Eqmseri ffiq qFr qrrs 
1

EI) @ qqqrd e+ qr,Er qrq-+-66 qq+r cP{ qrtr+-i;t"- 6{ t

Fffi{ri qr'il r<qr +qm6r qrft qq. +} v.itq qq re-<r<"ror mtr 3qr{
56

qE c T(qr A-dri-6l eIft 24 ( 56 Fl c.q. qck 8 + i{{r ( F{ fi<ri m 'r{
T<6 I

)1, )4!9 a

-=-=- 
6114 |

56 56+8 7 '
Erfr tf,qrc q.q :

\1ftI ftnrqr



4{2d c,s.

rq'f,c {qlq{d GCM)
3T 4d nTT. k6ra?Fr qIFr ftrarfi ec<n firqftffa-c P*zn+qrq rrrs1cfr | 3

WIii ( 4 g+r5+r w$-rs Er q$i qc ffi ftTrfr I

St sr$ +trfi T+q,otfr 3 gr,rEcl srd' s c+,r€ Arqt qr+ r + gor*n Er+1 +

c'+,rg EN qri r d sPt.qr gt qtrfi qlTqf,qfr qrft {rd r Ei q(rfi qqr 12

q+E Eq rsti:( 4d q.s. l2Tfr I

ffi snc+ tsq61eq-fl 6$161 fiHr qrffi f{inul Tdol iiltr
+fr Fr6rr6s fuk(rsr+r qrfi-Fs 4 wm gqkf, qg qh +tr+t qiq< 5rg r 0

qqr sqkf, cq qft T(r{r eiEn Tre wi v{A E&cr Efuqtdr nrdrg ffi
g-{?

T6t,

4 6T qqT+fld Qvlultiples) 4, 8, 12, 16. 20,24 ....................... ET I

6 EFr qq-{d'6-6 (Multiples) 6, 12, 18, 24 .......1............... Et t

mi +r o+r <Fr,T qq-{d{ro 12, 24.............. 8( I

tqli a< u61 q+{<r srfr qF6"r qqa-$ =12661 I

t[.€.=126;6 t

oqft +r od srmr Brr{d A d? 'r6i 0il* ftrdq t+-t t+ oqA $ vwn+1'
qq-ddi 6r r

e* ca e'€rfilul aftarErd qq. k+,rdEr,

4=2x2
Hx3
416iFT tlW rJur;rers =2

qf$1 1q-aqvs =2x3

FT.(T.

qtrt( ftsrql
=2x2x3=12q.ql

q1



s* qm FqRrErc,

214.6

2,3
q.q. =2x2x3 = 12 EB I

rt srsrrs ffi qa1-gq ffi mrnrrq ci{ rri.ilngtv{n r

e.t.tr g{frar rur6G EEF(:
F) FcsCr+r rq.qrr6+i Er.T. fr TWr6s.+] srn-+d ga rq) ffi q-qqr66-+1 r&m {ffi'r errs-d q.s.d qft srr{d 6q I

sRr+rFr tn lTqfir FffirG-+} tile Eag-+r flfti q.s.+i yftr f;A I qd : 3/4 {
t/6 d +rrrq Frfirtror qrft ar 6 +1 q.(. wr vrrrq v*e r

i'rdrdriqre q.q. '

ErRf{6 ftr+qr qq irurt f,.q. +} rftr oai y*rr Eg r

tzm qrfr 1 grn =ftgrf+1 E-{-+1 T+cr +i qrrfir ilriu,R
,1 q'++r<T E+ Effi qqrs EFfr 6tmr r

[ =6
ger V-<rrtor it r

qide (E-qnr uF-dr+

zRI Ir{Tqr I m xl m +1 ilf Brt qEi so siur qltfq Ti 2mx2m +i wi z+
*a qrfrq I ir( 3 m ,3 m +1 Tri-t E-fr+i Ui ar qf+iq (E-*T Trrk6-{) | ffr 4
m x 4 m 6,r r{iE6 ficTiu-{ r qal +m x 4m o,r ilti-6R qT{Fr6-6 o *a qifr.q-{ 

rg* S m x 5 m,6 m x 6 m +r EqiE'R qrdil-flG BtzTSql1 |

qirlfrrd Rrersr



qEi q& {<I qfr a-ri + m x 4 m 6r qqiEri (t Effi \rsa TITT 4m) l2mx8m

4r qrrRlEl rT S 4m 6q I

gffi q.s 6r qrft {+ q'Fr qrnlFl (qEB I

3mx2m +1 qrq-<ron qrffi 63 4{i-6r{ *isq arqc-+ r{i saq-<r srn

H (qri Fr6rq.A-( I

?313

q-rt frEi +l-m,.zm +l o qta cr{'q T{qr 6mtom'Dl qrNln qP4-q I

g* I2m,l2m41 qd qft q{rci{ qt+.q I 3r€ P{ ? {6t q+'{<r qrc} a+fi] lIqI

6mi 3m'zm +1 qs. qE3 |

+q { EzrS n rgt;t { lTrq g+-qFrccl ffil< Pfi-qr6{"- (-61 rrft cqrs-{

ec<6r+ f+qqTqR h'qr+-<rqrs r.+r* I '
20t 201125
-16 -125

,01 125 76

ec<fraqroH'
q-erctrdt r t+srft s

q1 qrrarsq T* r s qrrdrcl I +k 5i-6] E] I

012345
w qriql qdfu s-e1 qi + qt qrrqrql ltrq | 3IqR 5 qrc

I E€rf(r 4 6€ I

st+ firts a-a-1 vts 1+1ga q+ q-dfu Eq {ers (-) Cq I

stft qYs r rcrs g+qFRrcr sa Hr e-t r sffi <ffq}fl tzr6r r(6 5

*& nqr to qta fer+r qal q-€ I qqi( 5''2=10ela

sd ro erc :y2 3ItEr6T tcr+r Earr-G g{d q-{iiEr 5 qta qq r qqt( to'z=s

6Al
* *o ry.o ( qrrr cfr qo-flq{qr ret t+'+r 61r4r ftf'e sqqrs-.{'Id t

rrfird Arlrqr

2

2

2



Y.

frd
64T{i T{qr d rri o++1 miTr td r

* vot d rriqu' us Cq ? T,t nEqr r sQd T{-qn-cr E{ {-m EB ? a-t
ftr;{aT + s'r+ cr$prd'?
M + qr-g;{rrfr 

?

qtt qif TWr { rr+Or E+Trqr xr+fa-+ vq.qr{T qm art vq.qr ES g-q r

'm ffrq t vqfc+ Fqerd sstrfr s-{fi q\r51+ rrqt q-fr r vrffi Eea.r .rdHcr
Ttrtrfr+ Csa tqr +gcr @rc"fr gT 20cm qrft M i s] krcr C6q{r
F+qnfu.\rser flt kq vrn-q*fr ( srq rr{Tfr, sfi+i *rwq opa *qr I
P{qnfr+ 400cm2 ri trqrm l<g r sti rffi *eq-{ ar rf k+Ta sfr+1
\rfiqr{rdtt tutr + qf{crwi rEn.rffi 

r

s€ g6i+ ffi.+{qr m-grfi r q-rrtfiR 6qqr rrr arrsTrfr r sai qqr
52 fuEnff fug r ls lrqr Errion orql qt r I s-{r sFr cqrfl r sffi saii
qFr.rcrfir nqrm I rrate rrqrrt Tfr t+' fr Tqio.Rcr wnts rfrcr EtrdrqT
fuorffrs u1 I ffi 7T{r q R w{r.n, ftq r qqi-qqqrc aqr *grgqr
7/? sTr w( qtt wqrw F<q r arlt 49 +1 T+{q z fr B{qi-( ]ZT= z 6q r

s€ z o] s-rt +s 61 qqi-( zr=+s EA I

q-S s<rawrrs ltte ftvr$"66qrc cH Po-S[* r rrt aqr +iqr wn qrqcqr
vd ffqT (lnverse relationship) (ftI rf,r Aqqne fiil[q].1

cfrrqttrfl iTd :

. q?i, T{iW, q.Tr., q.s., Wiq-{.wr ftrerur+T qrftr ksrs qt-eq aqn vr.f-arq r

ra{ rrsfr:
. Bt ftrrf,ar5( radq r 114166, vtqk6 rrfrrd ftrsor - rrPorr ftrerur - er

ET{r€I-E gqlarq

o K.S. Sidhu ,Teaching of mathematics

o NCERT Publication, Content - cum - Methodology of Teaching Mathematics
for B.Ed. Students, New Delhi.

ftr( frEirr q{



Conrpdcncy : Undortand algobra as larigu4eof mathematics anci used it in

interpreting everyday discourse into mathematical language.

q6E ifr{
ffird ftRnur

qfirqq :

ffi6 qIEqTdQl effi A{ il Yi fr ffirfr qd 51rfr q6;6'l kil-dq

rr+1 RrmrqT Ts+1 rftr qt \ffi qh qrfr qrq rrgffi 6 I rrnIrfr M
gq.i qr{T,il-@i lo% T<r q-& rnrr ffi m rrid qrrq r ffira
frf,+r f4qqflq66-Ei( ftre{ur k6r{qr \rsa hftlqil frqr Ei, BqrE Trt' Hfu t

Algorithm) q| trmq qq sqqr qi, qTqrftT effi qil q-5-€ 15-t q6r

pqJqcrre 1Tq6r +r<q kqrffi q+,TE+, SE,.silfu e{rr-r€ +fr nf,{+1

qr<Rrcfff qtrt 5t: ffrtT rrd' Ttrd-{ I T<r gr5{TT ffiq qFrqq+, q( ( stEllf

{tQt6{o-, 3Tnr4-qq;+1 sFT dqr ffiq qfirqsq+rc-+r sTruTt1d rfiqrd6

(Algebraic expression, Variables and Constants value of expressions and basic

operations on algebraic expression) (l-tferf,I qdf rfffi g t

Hqr<q:
R.l frtr{Ttrrfr ffi [r(s$t (Begining to learn algebra)

ffi1-6 erq6Tftit-de] qrqrafrry<ur qfi\r+] 6q d r fr qr6kr sq5ar Tdft

(Real number system) qre f{6l-{ Tft\r+1 @d 3rs-+lTftrd (Generalized

iitr,r.ti.l fr r qti ffi 4r<k6 c{rqr rdrd{r rrftt eTruRT( rfi-qr66

fretTIuTli'T(Eftrd{u1..-.6aiq+ffi(rrter(q{qrgqrtrfrre(3lErq?T
q,Pf,fi+r q+,rfi6Tl t-i.$fr+1 t<t qti qtdl +ff Eqrr{H qrr rrftg+1 a t

t{firfi vq'w qe6641 (q+l-{r€ mi wqa rrfrr5+1 E I

ffirrd frTarul
qq



vtqfd-6 Fgr 0D
1r2,3A......,-.-..\

${eII (Non-

Integral Numbersr

L...a3,4t s,3.t 4,s(3/4),...... )1....-3,-2,-t,o,t 2,3....\

Numbers)
Brsg r+frfri E{rcirq
Fq.qr66 lTqtF,l (qsr66

t J-2,-'Jl, Ji, 
",........ 

I

Numbers)
afb+] tccr rT\rd,r (-9166

q$qr a( bs+s{ E{, il( b*0
{5, 213, 0, 5.27 27, c.t 4,...1

Erk[rtrfi FWqr q[cri,lE r
3r-{qcrrd-6 qqrd {-

t,s,2t3, Jl," "...-..\

ffi fo* AFrro rrqqr s'nfi-fir rar$rEG-+i qtr{fl rrd I qIA arftfr
qfrqry+-dr qrr rfr, ert ere'c'r;rdT r sfrotq v*cr EErd' ffi (working set)

qtrrrrfud rt{ cr* orq rrR-€i r ffi rnq qfrrqM Rq$'il66q,r

qrarqqre 3rftrqtr trd r trc4 ffirt wa qnrr qP{ il qrfr d-+rr+r a-q

qT(s--{l-t6-dr€ qfi'Td'( {Tsr66d q{{r cH kq t

q.R irdT ( slilET (Variable.s and Constants)

ftrefi'rr{ s}fti +srcr ffird vardt 61 r sq-A a ffiaq+i Erfi-€cr +'fi

rqqrfi qa.fu tG r t*qrffi frt F+, fr erm-sff Efu{ta q+'irrs 6t ?

kqraffi a slleT q6'fu 6{T+ E{r qf,Ic lq'F '{=tr hwffi dqrc'r T+t-.l

rlET ilrrg r rrffi a +\ cr{ frd'cr +6 qanq r {6i a i qra tft=rc

{-q.qr+1sfut{kis Tlid 6-<t q-dlg t

ir19ffird frrcrsr

.. -, '.. l.-,. lt L



tqfr mryrqq FdqFffi Ei Tg'T1 qf} ? \rrcr qqnm ffi {qqn{rt b {
r+T rr{6fr F{fffr {rqurdr€.c rn=r tr{rq I Brh Ef,dr-{r f<qrffi qa1
ffirc' r=r q.rrq { ffi rrgr ErffiqT aH irrTg r fr
siltrtlrgo-rtr q b ( c d q1-.1 ffi5q6 qgJffi{ qqd irumil ffirerfrr
rqsq rft r

frrffi Tfifr \'ga <rqEqr tsrqT ilffr frr{q'r r+d x Frfr vrnq r

-5-4-3-2-l O 
',:; ,5

x

rgnerq AqtEqd x d qr< $qq*'r+r sffi q rfi ffi fu
Trfls{ryfr r mi x Elfr{ trer qr+re qqd iErr kar{trea Erdrq I

s<i qgsr wddfrr Fil+t qp[ qqrq r ffi y { z an qn-rs ta
nFrlg I

rsf y 61 v trer ? z iFI e fra lr|;r6c qqe gr Mao<ftu E.d(Fq qg I

v{e {rqqfta<r qgzr rfi-fu =r!"{ut s + 2 < I firg iffiqT zit I z fr ruFr

TilCsrrr 8ftr6fr qq *5ffiur iM'uwi:r wrtt qt r

ftfr+, €+i qrfu tffiqor 4 b, c, ( :q 1, z 16r frI;I6e,rrr -.[ qa+ B ? kq ?

rai E+ q(r<t War qrr rrFr < ain Wr<r r& ryr'rr-e+f sftTFrkfr 
"rt6T 

q
qi <qqqr 6dr6q rmit g{t TT ? Br-rilfr ffi-{m kq r ilffi q"Er rrffi
ffi e < gwmri s t rqr* 11 4im *+ffi P{+.rA E{ Afi Ttrd arqr
rrqqqt *rtmr 1rtrg I zRr lr?Ft'cEFT ffif ( r+tr+r+fr Eyr[6c dks sqqr qft
frtt
trqti: {re1qft1il, Effi qrqFtrfiq (Gegeralizarion) E} r ft $q 6
Fr{q, t6-qr , rr-stfr t Fmts qq qf{ ffi f,Rmnir arefi qr ffiqur rrftq r

ffi€ qltr atarrnreqr vr< qi <rqeililra ffid ftaqftraqr ure g< smrq
(Crencral) rfiiil* krErg rFt rIffi sffiFr *H r finrrfuafi ers sffi.qr, qrsr;E

I 2 v v v v 7
8 9 l0 n t2 t3 14

15 z z z l9 20 2t

rlftrrd f,dlnsr tc



1{rar{ur qr{i6-6TFi iilc eq-r€ I ir€t ftrqo'i E+rr d ffi
rl{ercr fl-qrrfrl-trqr B{8-(6} g+.r qfra ri ar<sr Fq ufr er*wr+ 6a r

r.t d-fiRrfrq qfuq-<rcI qd-<nfrmi rml
\rsa fiE kqt, \rsa qrq-or+n qffir trfuft, erqr€ r qlgrf4l ffi <t
rjorr E-q r * rerreri' <r@'fi-+rur ffi wznAa qft'req h.lr F+rr ni? nET,
qftfrfr = p, qq6 =afrs6 = 6 qpy,

P = 2(a+b) = 2a+2b qB I

rr€,1 2a+2b d i q{ kq, e} 3r{ 3{ffi q-{r5i ki qfdq vqFz\rst a r d
qr-r 2a+2b $d-{+ hffs1-+} *ra-<r+n a-q+} cftfrtd-{r ilfrr (eT q-€ I {
2a+zb i frcrqftq-frq qflrqqfi * |

* qkq-qo-sr p, a ( b qq {Efr crftB( r Hfu--1 aFqrt qrqrefrr+r qIFr p, a (
b e+ nr;{Frm Eq-{ r p, a I b A srRt{fi {-WTrFdr{ Pil€I r q} qr6.q-<r {&
qrRP{6 {gra6-6} gFlrrd-4r4} oqqr i?lD} qB I ( I {T{ i I znr& \rsa
qr?r (qqr lriT3b I

qnrqqfi 6q A q(cr qnT, 3{qq, qts,
ECrS, tln r qrrre <flqt<a q\r6r 6E( I

6isEG O, { ) ? cfr scltu qftq6} qq I

tftfrq qkq<6, ffENr

ff* cqr{-d rr+ k+.66 q€t

{-fltfrrdrq qfrrar;q'{ qga rr@tf6 6qqr E-a qscI qe, irqq r rfuitq
h-qr66 Eirs, qars, Turq, crrT {cr}rr rtf(r6T (;g{ r ffirfrq qfuq€lE.+i
fi{un tr{qfr qRre(sq-6 ffi hqr4-dTc Rr€Eqd r csqfu {nk6
qiE (Verbsl satement) EI qnrrrT ffiq qftfqrirfi RE qr{6T iltr
frnr< ftrfuq-+T scrErtrro frq( fu-qr+,ilrcrta rRrsn st6iq I +qqftrf,{r{
ardErffafi (Pafirqre ( tffE frr{sr ffiir sqP{-( qt{ ftrqq .r+ (+
rn kom ut $ ge
ftIqro q-q-{e ffi{fu( gcltr{lFra wfl6q rRrg

ffi'{r f irtfl +.rfr r tfutr r qta +rfr 6{ I Tq-dr( rrta-frc qlsr{r a{|+
+6 sP+-q

0n.D!!
2 *ra 3 qla

qga qH (@rtrfi rn H rgna < arqa q-qei \.6T<r {& rcqrtro
qr+rs H r$-c qr qm66'dr{ Tq <r{fr qt{q r

rfurAtusr i1



{qtfr2+3.mEr6r+6€
(rsa 6Iq-A ctq { l0 ( \rszr 6-fi6} qte r s {d qi to q}a 6-frq i l0

qtcr Eqx-d +q i6k ? 6; * ala erft r v *a Edq+i *d+T cft
qrqr++lq Ail t
r fiffi qlc I to < t o-<q+] :irq t t
2 6T+6] qtfi F zx tc < z q-qrol *e t 2,. s

g Erffi q}{ t 3x lo ( 3 6-q{+} *q t l*t
s orffi *s t 5x lo { 5 .F-ifid +qt 5x8

l0 EIifr-6I +q F tOx l0 { l0 o-sr{+ *q t tox t
x +rffi ctfi t x x lO 1 y a'or+l *q o Yx 8

+i x 6+ { y 6nrrri6J frq F lor+8Y

rrii qga iIFF:R-ITI a fra q6i.d f6I < qd'qroqcr qh a qifi s-R'€
Qor a€-r -oft *+r qoi-a qq 'r* rr{'erlq r

a+a=25

F{qr{ffi grcr ts+ .nrC r

o <r5<rt r< erffi tt f-ca {-gr ir* t

o ssqr sqqB ({rfr qrs+ Eii {{sr drF.i I

. qqqr Bft q qtqt t

. er6nr€ 2 i Cr.r d+ I

o qsqr qts+ +H {qqr Ezrsi I

qA ffi 3iR 5 arga\ 6q gc-i q<rc I iqrqfu T{qr+1 rr€rcl qsR x

n+( fr d+ E<cr +6}qrs{ qrlq I rRFm qH m-< +-st 5 ar$d r+ trr
qe q* r

{ffi +q qt,r€E qffrqq6'6r {n{ s<6errs rfr wti+ rqa rrt+m r v€
q.sa qrqr6l qftfuPd qrqri r +trf6] drr+i *qt Eq t

lo r 5 ,{c q* 28 c-qr*

20+ a d sRqT 1TEI q6{ t il*n ftre-6n 2! qI a q-iFri qFrcT 1 2 lrT

qrrrqr rra& (6 {616r {0r+61 6cqr lH qRUrT qq'{d qFd qgrq6 d-q I

{trd RIHSI
\9



Tr-n€ qft ffiq qFrqqo-or 6qff kqrrffEsqr€ tqr
P = 2 (l + b) rci I { b 3lr{rilm.r 6..q{r' ii-qrg r *srg Et I

qiTft t B{rffi+t *{q,ilqri ffiq qFrqqfi,-rr 5qqr AnKr

A=lb 6q
ffiq BTfrdmffi+] ar<urT ki wq dft-+,r66 vfr Eq rffi{ r q€ +fr G
qrfr ( *fr q.r+,qrq p--;rre telsi r rct+ ERII11 ;TTrl-iF.r Fs@TEccTl-t a,b,c

qrt( Fq+ilfr wTI\,"t rrnvi ( yrq rr+ q€ : a ?TTtr.F'I q-{&ffi Efofrcr 61 ? b

;TTq+,r EFfuTta g{. ? fi ffi fifrq cqqT +sft G ? qtrtT eril+1 vtr(
dq r t6 wnsi I

q€,

+fr \-gt qFrisT Trtl.rR, sTFkIIiFR (qT qqr{qn Tq6T EFrq+l gfirdod
kfir;r vq6 eqrdt trft{ Grl-{Tt tq qrrrcq qtrq ar* :

3x

x (y + z\=xy *xz
wIIiFR TEr66m v{fur qt( x3, x2y, xyz urfr qh trrtg{ qt+,q t

Trftrc Rnnsr q

2x



R.y ffirftrrfiq rftFril sftrera ffiq qfrrffidt qts, qerg { Wrt
fimur
ffifq Tfr66 rfrrr rrft ffin ftTeTumrt mrr+arft qiKI?T Trfuqt I {ff.R
qTftr +.rtdd , ffi, itffi, qtg r

Fq5nrq srgerg qtra66ctre

(x= 2 {ftr ?TT {}f<f +6r, y = 3 EEI qT ftr<r {fi, z:4 FI qT'fu<f q€t)

tr
I

(T+ rff6rs.+,r +srs 1 gorg 6-{.l )

a qffi \r6rqfg ffi + drea Br+1qE 
-srfr rq,q{ns{ rfu rfr}qEor qrrril

qqrer.D'r ffi+r qFrfr asTrerr+'ffir$6 | fi q€fffi q+,r<r d *gt*t
ffirlr{ wrrq ffi r t vffi rqhrw+m sqrr(u[66 ?rqlr.F[( 6{ I

xz

I

f

rrftnd firerur \\

yz
'xy

*



Ir
I

(x+l)(x+2)=?
r+f6 kqr\r \rsA sEiB (x + l) I q-61 srfg (x + 2) q(r+i qrqrd qffi t
qrcrilsn trisq +fr 6e : teor{rars-ars rirq fqcd I

<- x+l > <- x+l >

qffiEts/,EdrE
(4x-3)+G2x+l)=?

= r----llr--t I
qffi ( :x'1 + 2x - I ) - ( 2x, - x + 3 ; = 2 q<r qFrqq+-ro-+) gcffi
arqr qh fr ffir&q rffi qrwrqrd kq sP6-q r

qfuqqoreolTq-r
x (x+ I) = ?

cIfr Frcilr nft\r€r Tfi-fcq+qrc fq-qq'( \-ccr qrie x I r+i srig x + I qa-qi
qrqra o'str a-qrsa cf6-q r 3nqrfi q"rqfB + 3{rqrdqn *{tE-q iEi{ trq ?

ffirsart *qzwmqrcc ft(rd r

E
--->

t
x

.,
<- x+l

rlfqfi ftrHsr ei



* ffiq qflrs+1 (6FRIF{rc @+a)a=t,*-*=?(a- b)'z=? q<

qrr6 F{6rdi afr+r qft qtr+ ftr6Tc{ sfu-€ t

r.f qffr{fi6(c-61 rFrifi (Equolity of erpressiotrs) :.

TIr (q(Frc dI 3I{ ilt+6 F+qnriEI (Logical identitv) A | (ima qnrq5'r6

g+q+ q-{srcr cF{ qe d ri 3{4qI qri (=) (q+-d rdrq rkq t ds}el
qRrq-q6-d{r€ q{r4fr {-qnFn fi}cr d kqr4 (rft6,(r,I (Algebraic equation) qI

F*sfuiFT (Algebraic identitv) 6q r a-e-6r d gqr6([r tfr :

i. 3x+5 = (2x+3F(x+2)

ii. 2x+3 =7
ff 6i<r wc+ B, (i) cr x 6] E-.rg+ ErRt{6 (qsr66 <r&cT vF< cgnr+
qr{ iRFf{ 3ng-4 ( (ii) qr x o} qr< r t<I cr{ d{Frfr aqqr€ qrq 116 t

E€i F{'{ E-q ? qkd qci( li) d rltlr&4 rtrs {ffifi Gdentitv) A, ( (ii)

d (fi-+<or al rd rqffi qn ffi F+(kfir r qdr6{q-6} qfansr

rnrgq qt6'€[ t

wr,firfi Wr(G Croperties of equality)

a, b { c fr;r*A aq51a q1 vi
i. a=aEa, (Reflective ProPertY)

ii. qt( a= b,B qi b = a6€ (Symetric property)

iii. qfr a=b Tb=cB ci a=c(q, (Transitive prcperty)

'r. 
oA 

" = b, 6 qi drcA 6+ q6qrt qi vh uke-<-owr ctdsrq-{ rrd

qt6'€ r qcEre rlffIr€rq qrfl-A Rq-<rqr d q-c+ qi-q (substitution

principle)

* qrt-+r' nqrro-q* qffrqqo r cfi'a,'r rq rri +rqcr r*q qfiRtor 6d r

dr q{rd q-fla ffi 6rc rrsi crr t+q qs{ | ilq{ re+ {Tsr6}

".ro- "+ 
# t{ fno* P4n rdm qq+] rA <{ 6fi-t wtt 6a r o* s-ca

crsrM,
qfr a- 2, t b =aB qi qFrqq+ +u -:a+i qr+ Fr4r<6tq I

* (crqr< rrd'+b - 3aqt b1 a+i qrq qfdsfirq-{ rrfr gt-< fuora qqrg;g t ({

m-o o"t .t-a T+ {ri-+1 3nr FEmffEFt t{4 t-*l-t I q-61 qlH Fraq ii r

iv r*rr qqd a t

ffiftr ffExqt
\9Y



f.q ErRP{fi (q.ql T ffir6rr ftqg(c (Reat nu.b"* and Rules of
algebra)
qrfh Fffifr ffiq qftrarsq+-+1 qrc Fr+,re Ertqr Erms,.q rrg r ftFrftrtrqr fr
q{86-+i c-ffi cri q-mn sqztftrdr ifutq r rTir<r rr€T,t frc a
qnrqqors-qr€ qneft firsi r (ft+lq Fq rri.Er{ 6{ r 4 ordor F:ftr +fr
sn-1fsa dur66 qr?rrr.F' rfqt r sr<h6 TrqqrfiF+r {rftr *.& sqffra
nqre qri sdq rrta€ 1 ffi 6q+'1 silEr(cr "ftwrftrtrfir trre, qq(r
s[rqRqiI (eiel rgur6s :

4t Urrs vle r $rl Ft-qr+r qTftr qrrr Eq( r ff ryrrs qr<t{+, Fgsr
. csnfrcr *s r $pq PfiqiqT tnfh( 6{r+ sr<ft+, vgrqr€ *r 6iela; wfue r' fi *{ r{ur66 @ield properry) 3t-{,orrftrdqr yl€-+l 6eTrf,6ifu + r*rm .{rrf6r

{A( r srqryft16 3n+cr *{ !rur66 (Field property) +T qrqr{ff (qrprd En
qtrdrq r+qr a r

srifieffi rqqrfir 3trqr(skr lrrr{c :

#{ qr<t+s (q.€{rr6 a, b, { c6{ trt
wror gr6s :

aaffi y (Closure property)

a+bt go 3{Pfftq ErRk€ (qqr k;d I

rqfEtfiq Tlut (Commutative property)

a+b=b+a6€ |

C$+ g (Associative property)

(a+b)+c=a+(b+c)86 |

Wri{fi TT (Identity property)

0+a=a+0=aq-€ rmi Otrs+1 fr+rer+ qr(ilkfi Fqqr il |

ffid r1ur (Inverse property)

t+ sr<k+. ${@II a:F'r ilftr 3r+1 qwcr ErRk6, sq.en -a 6q, r6t a + (-a) =
O6< t ffia+(-a)=OS€ Ti ar -aV.F'l sr+iiFr qrftr trTtir (Inverse)vqen

E{r
Wrd fuqrfiI rlqr(6' .

q-qfr TEr (Closure property)

abt g+ 3rkfr{ qrRF{+, Tqqr k€ |

. fr-qt{Pfiq gI (Commutative property)

rlftrd Rrsiur



ab=ba6€ |

rqfu Er (Associbtive property)

(ab)c=b(ca)6€ |

qfir€tr $f (Identity property)

lxl=txa=qztfrt I ilt YrErfi Identity Ir{ql ctrq t

ffira tur (Inverse property) t

E+ E-<P{+' q'qett a+r qrtr qd w rqqt f EE, vdf or!=t Eq I Aaa
sFr€trIIT a { l/a $6'ar+t+r ffi t** Identity TqsII Eq( I

T( kd'{s, /kf{sr Ur (Distributiveproperty)

fr r {q-q Frqtilg TqiE'raccr E+rr qc{ effi rrur qr<t{+' T€r rdPdcr

6g I d rJ-urr5{rt r5um ffi Ei sr€fr6 rqqr6sA qtsqT F{flq qR'qqi

Fr
zrai, au,cfrrrfrsr Er€P{fi sWrrs gc rr+

a(b-fc)=ab+caEBt I

3ffql, (b-fc) a= ab + caEea I

qnffitrrydI er$o,rur Ffiqr mi ( T€-qter qffrqqorsffi rJuH Fr"qrcr q}

rJor rftr q@ r mt T++lq qr srmr{f,r+1 re rri, qr qfirqqfior

vt'rfr+rur F*-qrfi qt{ fi qrfu stq'rtftq-€r rJurrs 9+rI qt@ , 4 qtfu+r q+

TJurFG Gils ( ?Tqr{ hqr I crq qt rgt r{6cl Erkrt{fi v-ssr rd {
qrRtf,#, TEqti{ri *r 6ieta;ua rft-a t

qq E-+qq Tqsr r{Ffs,cT ft ryrrc rr^. q.a{ ? + EerE r rrm En'qrot mftt
qft fi Tlvrr6 crq E6t ?

e{ 11o166+1 Yfr.r
ffirg-+) P€nffA frt, -3,.-9 = -27 laq rr\r{ I qq-s} w4l.n qmt ftr+ra t *
crk 6dTsq ri('sr tr{ tq-66 fr qrnd TqTarc ftq Eq{ ?

?r€r Er{t6d {CIqF{ rFi a?riq?F ( aqreFF r{grr6.a tfiqrcr qrq

ftqqd r

+5 + (+l) = ag fuq t a;trft ?

-5 + (-3) = -8 F6-q I iF',s"tr ?

, +5 + (-3) = +2 fu-q' I q;-{t I

-5+ (+3) = -2 t+-c t EF{ft 1.

qfurd frTerrr uql



+5 x r+3): +15 ftrt i +-s'ft t
+s x (-3) = -15 kr t +R.ft i
-s x (-3) = +ls ra;c t s-(-ft t

a-o-+1 wgrrste-e-+}lffi Bi-dr t{-frqr qrfr Erd $r rr{frq r

rfr
e-qt+r,t{"+f+r - x -: = + ffi qq rl
q?FF ttt - x - = - t+t q-< ri ut
fuqT{tnr qrftr kf, Tq-i rqql tfr{ st+-q

crffi S€+cr FE,qtE6?i rIuriq,.ffir tc swr (ld }re 1rrsr sqEnf, rrd'

d-* .fme T+rrcr eret qd r qs+t ilftr rdsrrq a.o = o qr6 qrt rd r

(+7)+(-7)=0 +s tfiqrqr ffi( 1rr
+2{(+7)+(-7)}=0 q{r+ft aq
(+2) x (+7) + (+2) x CD = 0 q-< tq-*rr 1ur
14+(+2).(-7)=0 etreTrr{ 1ur {(+2) x (+7)= 14}

-14 + 14 + (12).(-7)= -14 +0 +rr+fr aq
(+2).G7)= -14 e+T ?

. Tsft i ert h'qra6qr qfr kaR q-fA-( |

(iF')

5x3 = 15

5x2 = l0
5xl =5'
5x0 = ?

5x-1 = ?

5x-2 = ?

'.mqr+i-qrt.f<r
FB Ti q.rTqr€ ffit, 

"ft-qrqr
{-Wfi+i Effi ii-qR rrft "i' Frr
ar-irr @q r

-5x3 = ?

-5x2 = ?

-5xl = ?

-5x0 = ?

-5x-1 = ?

(+2).(-7)=?

qfrrc ftIErqI 93



f+<r< qtiqr

19=oa-

n9=z'0

,rt9 = z'0
t5€ u-qqr ar brrT alb (a t bmt,Tr.r wrat, qfr ildi sr+1 vq(qi cEBi ( b=
a.cgq) I

qr€F{+ Tgr a t e-q.qr b f,ri €rS r+m vra+t qtf cd q3a Brkftq

EITRTt{fi Trq.w c +1 qrftr U = a.c 6€ I q-€t qfo,flsis{Tqri,

9 A q{ alc d r zrt d 3{ffiIq qr€ids rqqr c *qcii s-6i 0 =a.c
a
'*r< ffi r irr cd qlq 6qrFfi srq iFrerrcr a.cd 1ur<.no 06{-s+{ |

il{{,
9 =,il*,
o

iR
a ='l
0

0[ {ft a = 0.c 6;il I iR a.0 = 0 Ei Br qIffi srilTdT xr< fti' r sti OE

qhfrqe Eq r

q.s TErfu @olynomiats):
ffimcr {6qffi q1r .r{qfu urmq+"$E-{ft kq'q-r6 r qtreq=q+ qrt
qrA q{t ge rrffin qt{ ffiqsrtreqq-+-rs * q1 r a-e-+l s<rrror tfr:
i. x,

ii. 3x2

iii.2x-l
iv. 3x2+2x-5

2x -7
3x+ y

ui. "'-zJi+)

rftkr A[wr ,E 
I



(i)ifu.(iv) rrq-fi v<ra{q {ETft{ eotynoDiat) E{ { (v) i (vD aEq I T.€fi
H 1"; r 1v1 qr qft r<a-s B-{ I T{rfir qrfrT fr d s1r+r qFre=ro-rsn
fr\r6r Turd6l{r€ +-rre1 rC r

(D ifu (iv) (qdrr atfu<=q6.F6-6] *s, EErs r 1un kqrrs.i qq-f,6. r
{q-d-+qfi rq*r +qrfo< qt{ s+6r E-{ nl (v) I (vi) er frq-<r Er?-6 p*-4r6
cHBtr
ft r1orrcar flrncrT Erurff-66-orr{ q1r+rr61 qftErqr r ffio} erER qqlnrr
oqrg< <t+-q r

l.q EtdrEt
q Fdqnrrqre E( Fdt fu( r 3io-<r ffi T{r{ tt( 2xl x, o} qtqr
qes-c rr+ tnt r qftra rdrEi rr& 1 1 x2 qffi cst AE{ E-a€ E} c-trq} I

fr ft 6{fr sr6 qg d- ? ffi Fq-{rsr kd r tn fi fqrnffi
kargr nr< rr4 cnt s<rr<q kl qrit :

ffi+g r TErr n nqt qrfs H ?

2+2 iDfd qq ? 4

2x28fr€q?4
uft z=r W rtfo61 qqenrt u-et *q rd :

x+x oft 6q z

x'x oft Cq I
qc+] w-r qq vd t
v'$ r* rri <nt x+x=2x 6a I x,x-(2 Eq lrtr kdr.s-{ r cA rt E(fr
Etr ffi 6rfr+ grri I

qt{d?
3+j+fuEqi o

3x36fr (q ? 9
qfu 3 = x cg rflffi qlsrff€ q-{tt nq rq} ,

x+x =2x=2x(3)=6EB ?

axy = x2= 13yz- 9 qq I
s*,
4+4 = I = 2x(4)
a,a = 16 = 1nf

rrfurfi f{rlrer



nrq,r6s-+1 cq, T& e-flC r fi k;6r66-6\ rd-rr qia ffi tfi - "3rq tft ?-{

it"!

x+x

x + x + * =ftftfuT x!I* I

fr a trft + $r-dl | ffi xx1=12 paGwl sfl-rwr tt c a r

x + * = 2xx

:1Y -x + x + x J^^

x+x+ + X =XxX

x

=x2

ffi t ere lTi 6rftn {.nd r z*rrt+} zei-dT xgffia a-t x2lTffi qrfr x3itdr

i xrr&cr x2q'ffi6 t

qfir\.m i-t q-{ql sTdrqs (lndices) 6'r k{Irf,G lrsriqrrlT 3{rq I 3flE+ qanf,

rrd 'affi{afiT m BTIcr qo-g65-+1 TITH q-d a' q6' rri ce41 qrElnt qrr a t

3tE qr?rqfiq'q-rfi faaq 1 f,raFF q* : a',an = am+n E;A ri ttlq artsn

tqqr,ffi o'sft 3TdTlt uqqT i, q'+ t{$qqr q' t<t +-fi s+aq mt

+fi Frq' qra qr* ? s{fuTfu a qra lTfr il{ 3r'r.lTrft Er{-{ qt6qq rn r *fr
ctrffi \'sa rfiT{srd +fr ck{r 6iql lri*t srqrc G qrq-+T [ff{r

= gf*ter xvfr t

Trfrrrd ftrerur
qO



i=a.a
a3=a.aa

a':a.a........................m fr?r a EG, I

an=a.a.......................n afut a Ec t

F{tt, a'ra^= (a.6........m *ar a F6)x (a.a........n *er a 6G)

=(a.a........(m+n) frrer a EG)
_^l't+n
-d

FT+Irft,

6tx6nxgb = a**ab = am+r$b

rd r+,rc+r knqq 3-ff6Ts66a1 erfrrT rriT fu_iil fr ffi E$F<BFT ( ?

qtr q1q-rfr rrffsi F<+qT s"irT t1qrsT ffi s66u1-61s fuqer-+qR iqq :

S') (a')n=a'.a'. um.....,.-.. n sifgf

-^Er+m+rrl+........-........ 
n qfeT

-d
_^mn:a

q) at=.an= at'n, ffi4; a'-n*an = a('*h = a'
R.t (frfiwr
ftrr+'Tffift (fi?FTur ftreror q-tqfu trfi{ft Fr€+1 rfir Ert gtrr-fi qqt
s6ie Hlr-{+1 sqr{rqrd ftrqfu'fifiT tsqrfr{r66 furfr r

/i

4 + A =7 4*2= tr
qH dqei qrqfri rg eirdT rJqrro-drr qflER E"rdr* qffiat +fr *er rrqr
qEqqi ? ffi dqqr qkm qs6 y eim r frft q *er rrqr qiqrflm rc<r

rffurd frrenrr c1I



qrufr( Tfu *a rI=qr rqqqf ? fifr fdnr;{ sErflor66 fti-{ ilrsi rfr{rflz
TIFR ffi yftrcqeft zrroTT sq qr$r+ 

r

ss.rP6 s6tfr rtr{-+,i Tfr{rqrc rft+.ruT rq rr{ ctGnrErt gfffi'q q-{rffi 
1

q€:
2x+l=5
rtr{-+i \'+,rttr( X eilzr rIdqr66 r er+tffr(

wa rrqr /tqrd,r 5g*cr qfr lrdr ilflEqr€ vqiffiqr qrcmrfr 
r

r&€ qfiFrr sffimar rqr B-{. vft rrm rrtrm r rqpi E+kwe q<rf,{

(q.qrqr rI'qr66 kqr'ffi frdR( REff Erfls$Hdr r swn{ +Sqr Grrfr |

2x+l-l-5-I
2x= 4

qifi rt+,r rJ.qror t+,r ( rJqr?RFqT-t g€ wr+< q6qr eiBt dk qrc W q+,

vW FEF Er{nsTHt r s*rqr6 +iqr tqrrfr |

2x4
-=-42
x=2

Trfrrrd RRruT cR



T{I FDrGEI 3rq fufrrq *rrrg"a r<f, rtft mrg+i clErrqrc mfi-orq rc rrt
dkdr+r fltql HE wffi r

sffi $q-*cr re rftq .rt( cp{ {frsrr+t rfi rr+ dfr6r rtrFrr $Ffi-T
rr;irrfr r

x+6= ll

fr r-s66d nftrerz
EE1 I

sdiil qfrrs s+{r
e$at eqrg ffi r

xcm

TIt{

hETaffi *ry flnun sqcrcr cfrfufr

qh vfi-+'r"r+i rrtun ktrm r fi vErrsqd qffi

ffi ffirr 6RFR 6 r qffi qffi qqrg 60 cm , +*+i 45 cm r ffi x
cm r{g x +t qrc 4'fu atqr I q-r+i srr+; erfu sER k{reffi ilfi-dG
s-drg{ kt'rm I {qqrd sfi-+-flT dtr(( x +1 q-rre-rnsq furd r

l-
60 cm

(45 cm

seR*fisn rftre-qaft Brer sffr{0r66 vfr rqr rrft r+qnffi Fft6<,rm}
trRon frTrt r q* qrr+r qrrfir 

EisTtcr fifi66-+i -irqrfflt 6-rrrr: 3x-2 T 2x+4
+i sqqr qim'rrd qtfia qi x+t crc afu atqr t

(3x-2) cm

(2x+4) cm

<_-<_ 6

rrftrd ftIcrur

L



g6in f{q oqrqTt qF,rfrq qrqrcl frT sf,{ k{rfi qrn-s{F* | "tft rsccl
rrq{ fi'ft}6r rec ffi ffi 1<6}tr s-d<r \.6+4r dfi r *a F+ry cr( t

w 5ffi sf-6 qA k€Ec +e$ q-qiiqr qqt tt *a fr-qe {f6{ qi
\-6f6rcT Efrmcr P+qe ri-s-t t"
Miz-s,i P+qrusn H rrq :

q6+6rcr Eft kq-e a qrar arrc6] ?r<rer{ x qrfr |

+{qi6T F{qe fsttfiri lx
{ qtcr P{q-e qrg.Fr& 3x-5
qfe t{{q'c r<r tR fra cq+i 3x-5 =22
q{qrc \r6a6rqT q\+1 F{q-c x +
geli cqr6rr4r hftrq 4qr66 e-flq{ sffi 6Fcr Ir<-d qtr n-ffi
mrun Eq crtrfr r

q{qfu hfra qflko r{sr66 Fqqr ffi T++-{Er ?rir* Ed r+
qn-s-{rr* r

t.lo (frs'{qiEl rTrk{ drrqr t ftr<i sqqn
qrffi qfr{rF-{I RTqur rr+ 6-cqr Ai ?iq frff g{r6{urf,€ {n( { ffi
cqrErn6r ilft oenqr ffiq q-<tf+-qr qi r

gsTr{q I
qR q{'qfu it ffir qerqif il? 6} cn si-6} vfa }Un f!:rit r qn

cffi ilffi uqr EEr6] siFGn lIqr 6a wi aH aur r srd qr€r+]
6

s+{Effid*qr ? '
gqrd{lr R

d r-@rn q++1 \'sa (WI s qfir q-sr6-41 *qrq A rwr+ ]Tn
Eq r qk Rl FgrrT fi€F6.+] Pnd sqrs+ i qi d qqi vgt rk'H
sq1 13 aqD.i E'c Eq qi air rgr qt n t

rrfrrd ffIHsI EY

I



g<r6(tl i
r{rr q\r+1 *.fi 6ffi lqnr at-tr{ fr( r sffr r+qqT q.ft r ioo qt(

2

vr-+} ].rm drrer* f?\ r qr$r,F] ls=f mi racr qrirr r r,{o eifr r(d qi52
(€m rdq +fr stqr ffi I

4 crfu+r {rsr66-o} <qtrn rrd Er rrff{-frq ffi varqar Fdrr re sr5a
(q, ,r+ Er< qt ffirt *-{6T imrgqr cnftr6 v{q6r€ rr6a-frq qr€qr
+q ffiifto rrt +n cft srq qr& rfi M -
qrffi gqrf{vrqra ;

q-6t,

C*r+i qt6H glt = x qq. r
Ei-6) rrM qt6H s+{ =yEd cs, crqaqqR,

v+= f (*-4t....................rir' 13'
I

y+4=- (x+4)....................(ii)

ffi s<rrrq rlt qz-
q'di,

ql-ff{6 rrq@It =lox+y, qq yqffEqR,
I

x+v= - (l 0x+v).......................-f i)-7
loy+x=(l Ox+y)-l 8...................(iD

c* r+rr+r k$rq vErfr{st6-6 q-{r{ gs-ffi' q&-frq rnqrcr qm qi qEqlq

w( r u-fi-cs RTFrE cft zrcr rtrkfi vrenfro e;ns{ r scer€ ltfi,rfr{
Er+rqr tq ffifd ifi qqrq rRr( r

1.11 qqCrrriTr(G Gnequations)

tdq qsqr+m ,

vqwr sr {<66 q* q{r+r qrfrrt I Elrr 4r qnr vft qa1 r sqrf,oroT qrfrr

FEqr tcrcr Erqffi tsT qrfuMt v(qr qrqffi tsr n-qfuo trqwr
r<r qH& qfr {-d q-s r <rq6l irk qr{d r<r qk+ qfr {A 1.a I Ts
giER-6T sEr6.(trrf6 d qn-gt r qftrfrq c-s.€6 >, s < -qi > y+i l{q+t Ea

{Fdril ftrerur



q-sa F{ilrr{ q-sft i<gg+1 g r

ar rdr rqd sr m*t ifirsi rrffrrftq qrfl-dri i sfficr"rfrr rrlq-€ r qft srdrg
g.r cI? qqEl qfi EI qd?'-6 r+{T q\t+1 sRrril?rdr E qi d tfrq ErsqFril

E(4l

sP+.€ '

20sxE0, y>5
kcr src qftenqr r,ftrfl Hq{qr qrq rr{ r v+i rIftRrqI z rqr sIK rHI
f6t r.ni ffi srq rrid rqF-drt qsfr qm.r{ <t66 '

;z92
argrrqrdr q* cRffifl rrr vd r w* : +rd'rr r. so B r qfr qszt +rffi qa'
r. u cii uri c +1ft66 mffirsq fu.'q qq z qcqr{ src-rtFkttfi q-st qm
qi(q:
0srs4,til6i n t E,rffi vgr wr$e t

rIIfu F'(gqdFr aRFTFliIr66 q+ €q {fiIt"Rlrr6 Et r

\rfi rrqrft l6q lrfrttTdifri (€
Ftr5erc qrc ar(cr{drflii qargq qt4-€i 

1

crfu kEC+i rtr{Frc riw\d
sRrrrFrfl 3x+6>x+10 fr r Ere (it(r€{z 6/6 tirgT 16rI ft6RT qh a-rq-+1 a@,n

vft ge r +ft Eakrqrc x *a rrqt qg+1 qirqr fnzm qF{ sfu t 66rE

qfrrd Rfcrsl qq

gt{ Ro ?tu vo qs+l, B.Ed. gfrlut { ;E<iff x qri?5t ttTHuT r$r-4 rT\r+t \r€
rnvr( nrrs qriagor e r



rffil lFr++ xd qrq R +a "rqnr<T Ta fird r qfi i m fimFrdr+1 Fr
Ar
qcr(
rf.{t, 3x+6>x+I0

3t{RI,3x-x>10-6

Etq-.IT, 2x>4
q{l?{I, x>2
qrH sErrurErc Hq gq t+ rrfi srtrcFrdrcr qh vfroprn q€ EkT+ sfi
vgr *q{ qr qzrsT Er EFII?Er.F vEE{rn dfu{ rJurr er qFr Ir{ rd I rt' uqrero Fqcqrn gafu< rJur{ sr qFr rrsi {€{rrdrd ka *<ftrq r

CIH Bil!6e+T ammcl firqFftnfi.I gms<r* rrtr-ftq rnqrfi Cgt arm r{
ni6.€t I

qi-Riffi e@r abr c6r Hria
tr,t qfr a>b, B ti a+c>b+cqq I

q) qfr a>b, q ( cX)B rri aebcEq I

rI) cft a>b, B ( c<0 B qri ac<bc E;6 r fuq I
S) qfr Db, B i c>0B wi ateUc6q I

e) qfr a>b, B T c<0 B qi a/c<b/c EE r 
,ftrq 

?

SE Et|$ <tITtI sRrqFIil:f,,r flt6,
cml x { y*i qfeqrrrF 61 I Brs x r y ai lFrqr fti ilq F<{\rsr cA {i qft
Til ET{€:

qg fOfC+} Trichotomyfuirt tkq r

gflE{uliFT tnffi Srror+a-+r ffi sTr$raqrt TrffErsr FrtrTE T fu
iflur{'{r q{ Tft-B I qrn} e,qrs y ttr ( +srE x tfi. e rri rc+r

fnwla vq'a1q ffi Brrdmcir rftFrsT rft-€ |

y=x,

y>x'

f** q\9



(_!( _)

x$I<r y {e rT\r+} qqt( y>xl{q+} ffi potrait 3IEEr(+1 F"F--(TrE qt{q I

T
v

.L
<-:(-lr

x { y e-trtn rT\r+} sTsi?I y=x lTq+1 ftF-dltl-{r{ square 3IFFra+1 ioare qfura t

,I
w

.L +-x-*
x rlEil y EIe H\r+1 eTstf, y.x q\r+1 t+iTrq-flIt Landscape tsrr6lr+} fd-drq

qf{q 
r

fi Pf,fifrt q?rer66 f=x, y>x ( y.* qi rns' k<r +{qr ffi rrFs-f,s III<I

Ed(r
mt V=x qs'a d s{.q-fi tfrq rrftfiiur a} wi px { y<x 3l-GFktt E-{ | x ( v

qrt 4r€ti-+ (r{@Ir @eal number) crit y:x Trft6-{ur+\ Trq, fuqr g{ffi
F{{.{rc qri tqT crkT E;6 $ri y>x r y<x uET 1IFE66 a-sr dqq ?

6

-5

4
3
,
I

o t2J4-s

tlfrn( Rtllur



Btrt y:x 11fte5Tuf+1 qFfiq1 BTTEI1GIT rfq qtF6; xy T{kfq-rTT q+ Tfqof

kE66cTrt qqfuift (Location) zFt 3I[EI[(+TT ftq rTr{rqr ilftE.(Ur rrd rrt+A r

zF') 5x frqr tqrfi qt,

€) 5x fiEr tenr<r dq'qi,
rI) 5x {ruT knr<r qtfu qi t

x-Frtnrqr t v-ftrftnrqt Rrdr( qi T+ fu866 5x frur iqrqr .rt6( rri fr
rr<r qrfq qt ni li+{roa1 yHt'qTr{.6 ES (.q rfr ffi y>xi wTrffii I

q6t y>x qsar g{ TdTo. ffiq ersqrffir fr r q<r+1 urn' k<r qsa rq.qr
ffihrTilq (Half plane) IIIkT 6q I

FrM 5x frur knr<r dir qt q+ kEasd xfrrtrrrqorr<r yfiilt{TrE+ fffr
Eq r m ffi ycx t.wrrtra"r y.* t w{rsi vqnnT trd qtiqrff{ fr r

(ffigr{ qrfufuT gger glkrrqT ffi vrq ffi rrrcrqr€ I qFrqr

qfs-g I Tradsr, rr<funr<r qrk+1 srdqErcFf, ffitknr<r ilffi1 Bt*ffi?rfi |

qqt 5t' TqTtr' rr<tT t-fiq BRrrIFrdT (Two variable linear inequality) t
qrffi{r€ i mrrq-r rrft Asr$s r

qrk+,r rEr;EI66 )Fx, y>x ( y.* qr{ x,y qr{fffi rfqett, Ektr( TWr frr\(
ffi kRfq ( qrfu ffi rlrsdrr E.ffir rTffrq 1 fr qa5 qrst EB, ile
.rtfrqt

Tfuil frRnur c1



y:mx+c lrkTT Tl-ft6-€rfr ftutqr w{l-i6 tR y<mx*c { y>mx+c i 1t-rktrT

w{t-iB I qtftr6} gEr61TrrTr x,y qrkrkcF' (q'qr qwt y<x il yr* ri-Kr 5€
Td5f,t 3r$qmfrrfr *{ tr{rdg Ti Br+1 gqtntT r+* r y<x il yr* n qrrst
dz rtr nFIM"r v{*rq l,:x +1 qrw furt qf,g r are rrgdq y>x t s{rsn fr{
( ysxt qqrsft ffiq + nffiil rler i
y=x tqrqr rt d qh f{€ y<x Er y>x i ffirs'i *tqr q+r{ rR yzx 4T ysx t
qf,rei ffi q< 3ftftrsilm (closed half plane) qt{q S ,.* zrT y>x i
fl{rst ffi gqr Bftffftrq (open haif prane) qt{q r qwn€ qrTrs{ kaRd
tur lnroken line) rfrrr rr{ qfir 6 I

Brqqmfrrt w{rsi e1'{ wqi-( BRrqrflflqTt *nq d kEroqt uqa i vo.
6m (Solution) v{F fr I

g{ rrgo ffrq srsqrf,ffcmqr$ qFrrq 6qrr rq ersRt fra qkg 
r

D ar*by<c,
ii) by>c,

iii) ax+by3,
iv) ax+byZc.

3r$qr?rdl ul]u" qai a,b,x ( , ryRf+o Fq.qr66 ({, a T b d \r#ma Tq 6{
sRq r

@ qiftr va*rq 3x+5515 +1 rnq' nil€il+r ilrftr st.tar k{.+l FTi{nEsEls
qrar cTg g16 r vtr* qin flTRI?t qfu.i d f{qGrF lrifir 3x+5515 i x eTaT ( y
sTerdn{ +,qt kg66 c{ I

.Tqf(

a) x+0

. lxQ+Jx5l5
5515
y=3

Trftril firqrur 1o

Ir



;
3
)
I

123.4-5

sTqi( 3x+5y15 il y errcr€ (0J)qT Er<g I

50
3x+5x0=15

3x=15

x=5

sTqi-( 3x+551i't x 3Teffir€ (5,0) rTf Er@ |

c) orE ktr (0,3) ( ftn (s,o) ili frq| ( qs+t iI{ 3x+5y:15 rfi I st6

kffq {iq+ qh rrd' qfrq t 3x+5515 +tT 3x ff{ 6wfr ffi r 5515
- sre y +1 rn Frord_gq 13 6€ r q.qiTrc (0,3) h-t qqT qrr6 I e-trrt

3x+5515 qT 5y irr€ dtt( r+1 fcn (5,0) qiil ilflrFr ert+q t

b)

\
4
3
Z

1

o l tz34-s

Trfrr-d fuHur



. ftfta2b Ftrsi

a

a

qfta% Etrs+

b3 Eilsi

o a[q (a-b)3 qr{ qifr rE€[

Q. a3 + b3 6t qrCt+.(qr

ffi GFIEI, qtsE r wnii qt a t.ft. a arqi-( qrqiFr a3E r o tfr.ka trrrE
f+ilTr ?qrg(rr{ffi q,r€r r6i qfr * E* tr;ilaq I rRrril qfr rr a3 qr guur
qrtr qq b3 qtr E-6'r6E furr& qiil ar;ilqr sqrg (a+b) qqd r qrarc+t frruq
a2- ab + b2 qgfr q?flirr qq !-qR qq I

a-b

rrfrkr Rransr q1



a'b

sdyq.q (+ qrreor qrcTtdr r,firf,F (+ Etrsi I

5-EftI qrr-+ ( qsar ffiFrR za'r frwqil

3,li){ftm ftcilur

a

b



(a+b)3

R. (a - b)3 +t FffR
kqrfr Erffi1 ErE[rE, +gE T SIrg q+ a t.tr. e uuiq BIT.RFT a' B I a trE b

t.fr. fu€ irn€ k{qr tqrg$r{qR EFr6r qEi qtn' s{rd <a-r FG-d{ r zrcqr {fr
qq a3 qre qr6'r66 Fcrit qi<r Br<qr Wa E-rnr (a-b)3qifr l_6q I

rrftrrd frRnqI c,Y



a2b atiEr effi Gd
$TTIT

. 3{ft aU2 fr.

{trc ftrarur 1tI



12345
qffi +k+, 6qqi ftn tqrfr x qqT r y {el!Tr{ +,rd'f{56q r1q qf+,Bi I

qrnrd SETarTFTI 3x+5515 ffi xy g€ mtcmrqqr qild a r

3ttt 3x+5y>15 i qn effi !i-{r-iB vi qu rf,r Er{ffit?rFT erftr rry<r
<fiild dkrr v(rrq f{tr-(0,0) fr erg+rgf,rqr vksnr{ r1-{ fr r qs+t q;rwr A
ilqr r uk 3x+5y>15 Brg+ilrril+T qrftr ftG\t{ { Associated tqr g(.rq hEqr
qiq ri m ktr fu a ffi qrFrd ffi to a cd rrkrtt-n r{rd I Tst
v{rrq l{€d i{itrtqs, P€{{,i sRrqrf,ffiTt qrq r{q,str+1 rrlrrrn?T ** lqrrq
k€ \,fr( q4 ftrqqr er+Ifut qd 

r

q€ : q6i, x=0, y:011161 3xGr5x0>15

rqtn 3x+sy>15 t scrrq f{E qq,tfi+i mroll wffi w{r${ udn r

uufq s(rrq @ ffi5al 1qrfffil ffi qqrfi 
r

qft s=g ,T\rai firr1?ril r1q3r s{rq fra {rqr rttetur rd qf6t{ f+,q f€
a:r+b50 gilrq kq 1o,ol qre ETrq) r qdl qqeTrrfl ero q+ qr6r rrq6] kq+}
qrq Brr+n?knfi gtile{rw rrft srfirfldrn Erdrci f* rm nFII\t?T qFfiB t

gElrruliF'r qrftr x-2yS0 fd{ qf+.q I Bre zRrfi mfrr x-2r-0 qil fqq H r

12345

rftrr Rcrtlr 11

'\4

?

I
3x+51-15



v

-5

4
3
l
1

1234-_i

fti x-2y{frm kr v<rrc H'q 1o,o;erc ura r

x-2ys0 i w{rs} fi{ vflT Frqnrrfl qrftr E+ cr6r rrqd Fq-{ cFil (2J) fu* r

qtqumr qrftr ftiil srg qfr <qs fogq11

x-2y<0 lII {IRT
2-Zx3<0

4<0!r{ irFr B I

x'2y=0
.(23)

12345

v

5
4
3
2
1

il+e kE G,3)fu( rt fi-{ + BRFrFrdr x-2y:!0t wcrsi +{ * r

r.tR +q{ftsftq r+,E6d rftrfle ft[rrfrrd frrsrqr
qt q-{r6R r( era Er qr{f sr q-q E+ qk+ +r€ sH qq) vri 6rtr
ffiffiq q+ars Mq ?r{ rfuB r fr ffiq R-+,EF y+q rrft 1a+b;3.
(a - b)3d h<n, a3 - b3, a3 + b3 +1 cr$fi.{"r frreTur rrt qt{-€ r

1. (a+b)3 sn f{€ilR
qqrg, *grg T vsrs {+ a+b t.fi. rr\r6i Eriqri F**qr furg$r$R Tr€r
unrcta prro crq 6tr{ r q-ri ft sr6 q-fi.r66-+i BlrqirtA +rrw{
a3+3a2b+3ab2+b3 + fuq.rfr t1ffi 3rpfi ia+b)3 ;1 r

qfrR Rniur 1i

.(23)



r&rd ffcilsl

qi r tqd rr<t q}fil.sqr€ a + b FI 5rg l)

a
a

1c

-fiErrreFrotffieqffr{ffiqFr
a

+b+ 6i qft rq+rq( nd '



. ei-E fr ffit?FR Tq-+i Ftl-E a + b ( 3flUnd fr{Se *- ab+Uz rrg+tfr,3lnrilrT
' 

(a + b)(a2- ab+ b2 ) Tfr.

Y. a3 - b3 dt qGtflur
E;rdI EIEITE, +gE t Ftr€ q+ u t.ft. g .T,IR 3lrxril{ a3 6 | q{ q-e b t.fr.
kr wnt F{Tqr tqrsqor-{qR +,r€r r6i qh 3T16 {fiT Fc-s{ I zrcl-fi qfr qq a3

qre W71 qrfr q{ 5r ftffi q6r66 qtq1 3rffiqr clETrg (a-b) wgal 1

snqr(+1 f{EEq * + ab15z qgft1 wTIts'R T€q rqR gq I

q{qsrq keri E-( a3 Ere fftr q{ b3 6zrgi t (q<rft Eetril a3 - b3 qi+1 (ffi[t

t

Trfrrd frRnsr
q(,



o {E qffrGd a3 - b3 +} qrfu+rtgor <frrf,s tE.{*er qrciT r qEr ner I qr{

ftT€r+{ rTrfsqr Frdrq't <rcfr r lqfr .rqf fr +1 wTrg a - b qq Trg u

a
" ,aa 1

StI-g = a-b

sTrEIRd fr+6q = &2

fq" R

FtIg = a-b

qrura+1 fi{sq = ab

Y.

. Brq fr q"mFR qtqd' FIrE a - b T qrqrm fr{sq
qr{kFi (a. b)( a2+ ab+ b2 ) crfr t

qftqtf,{r u{ :

{qqftrr ftTHUror qTFT srfrfr trrorg tgtrfs ilqn qrtfr( r

T€* gtffiqc :

. gr. ffrr+drg( qt+{, Efr;rRrqsr gttTaTq, tc{rq +Rq; qra{fu@ rrflrra ftrwr

o . The Soundess Series, An Introduction to the History of Mathematics,

.. James S. language. (An interactive approach), Teaching Mathematics in

Secondary and Middle School,

. lndira Gandhi Nationil Open University, .School of Education, Teaching

Algebra and Computing,

Maskey, S.M. lntroduction to Modem mathematics, vol-2, Ratna Pustak

Bhandar, Bhotahity, Kathmandu -1997 .

Mathematics Education Forum, Vol-I, Issue 6, Council for Mathematics

Education, Kathmandu.

a
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qnK ilrt
drfrft

Competency 4 : Explai'! the basic foundation of geometry as a system and apply

geometrical ideas in everyday problem solving and the discipline ot
sclences

qr5 1 : qrftfdfir qrqr(qd q,Ir(qr(G

1. qfo4q :

fuqsr tooo Effi Trw rffi qrTrq( qi-& tlol Wr{rdd qrq 6rfcT
qrfui{fr g-fr{r !r\rd crrq r qrrirq qrfrfu ( 6t{ qrfrfr d qrf{ gqd-4r r
qbae:;er+mr vooo q{'qki i frErq rr!F} qrfuq r sffi qftfo crv,
3rsiiiE-{ <vr 3r{rl-{cr snuriril fH r g{kro-o} uqrfufr q+qrir6 6qqr qrt
Rrfr tc,% rrC{ rffi cfr qrfrkd rfr{T gqr< qnrqT rti rvpwr uffi
cqrfuffi rM sCfr ct{ Td=n-cc-6 t [H t ceometry sr< qfr rfi6
qr{rs,c i 3TrC+1 fr {c+i lni (;B Tdt tqfi-q, d crc r ,ffi nr{+} ffi
.r+ qrffi +rtor+ rrdf qrfufu+i 6q Fqtrnaq-+qre t.q$ +pzrk6 E-4 yrfr r

rqrq.mr ffi rFi ernrrm r nn14 loo t'{tfu too ffi A-{qr 1ffEE66+

hrrrqrrr+ d$ rDeductive Reasoning) ol qIEIIrqrc qfrffi 1a rrt,r.l+]
sqqr k4rq rr? r qrftrffi k6rsqr Thales, P)'thagorus, Euclid 4i trrfi{ h+
c-f,€Ti cTf{-€ | qlfui +i t++rr+r rrqr k<6r^-dI mrqr{ qf{ c-d-d$
qrtrq r rffi qrfuid Hs 'rfr rftr r qrccl 3nEltrd [H t qr+-{ qn€
sutvasufa FrctWR +ft dqt qs-srfrF Frct r .rsi qrftk+] Ytq r*t iRq
'Tft crgqr.iia( (TEr flrfi Tfrqq;'qt srEr66 n r(c -rIR r crFrffi P4:{-{6}

+iq-q i *nq <$qi *:isq tr6ra frfrr cflq'Gr fuq r qm qniqz'+

Bnrffi 3rrq-ff{ Fr+ra <tr+r cnrflnqor fuq r qrqd qrEqr{i-as {'zzr
qcrFTd rri' Tqi frPaor Fr+ra-+r flN r rcft qftM F{fir€ +-c-flii H
qrffiq ununrs qrrrq-{qre kfirq q{ 4,.qqr Frrrs{fu( .rq+} crfq r q+fr
fd{rc{ il€-+i qrftfr ftreTsrqr qP{ PflFrt frta c,q rfr.r ilrtt qrtrqc fat"rnG
cfu fft i-wE ct qq r P+qrefhe-a qTtmaFqTt qrfufr fue{urqr E*.r
l;tqia r vqrfuft ftrerrql qr<trfi qqtF+i sffi {& qtq Frtqrie I qR

\r6rfcr qfuttr+r i{ftmra qR!Tr66, h-.rq, {{riq, Tdsq-ift +{Tl-a?.,
Eqtqrffs {r Ery6rft-6 qlrlqr66 (qrfur ft\rfir E{ r

rrtrd ftrHsr 1cl



ftR!
r.1 {ftt$[{ qlfffi
qar€Tdqr F+rqP{sr-fi6l vlalc-dF dfisn srng{ loo E{fu{ Element irqiE

g€6qr6( fffi{ iqlfrf 6J r[IuR irqR clt I ET& sflY<I rrrflfu kdr{
qq+r qrffiq flrrlr65 {fu ur5+ 5<aw q}26r n4q I iJi6 SRiFqt

vitwr qrftt( gFIEfi rrfl<IRET vft u-+qq qf*ftq qun{r6r 6qql

tErit r sa-6T y<'rrcr qqr lt sIFr66 fuq q+q* qH?fu +61 qrr(q
qqndq qtfrtd (Plane geometry) tr {qea-d P{qq-{<.66 fkc 'Ti i-A?fu +fi
qFI 6ts qh?d (Solid -g6ometry) ttr qqPqa frcrq<66 IUC t {Pfigfr' F{.rrFIrrFF id-+ c{rd1 (Dcductive logical system) dI Fi-6rs qt r gqi s+
qTEl-rF,-qrg qfiqrsr dr{T Rq{fuE aq65 (Postulatcs) s-frtr rrt Eqlftrd rft t

tkg+] sc-d-frq qrfrfr r ats qrfuPd 3{+ qf{ kr{6I Saq t-{-+'+r kqr+n
qr€5.ffi grwq-< qftta-fi sqqI riel crEq t

qr<{qr qfrfr c+qi 6r* srqril Space q-fl{-qEG+i ldcalization (

syg.rr-ization r] r spece Scicnce E] sq qrfttc-+r 5t vn-a-r w1 tnBo t

Logical ) q$ qq $tr<6\ Ele'rltat qT qriqt r dttf{ cH ({r 6rfr qrRlka

se..l q{rs-f6-6} <qtsi{ a I lkitl\r{ qtfqtr4l qrEr{[d

ER!ni6, F{{, tgr, qrca, qffre4 qr.{ft Er* space intution drl qr4E iF{ I

fr ar<qrro w$ q arvt< Visualize rl-d qt+-q r Etii q1fuo spa* dq

Tqt{fr nq\rrr cttffi dqri+r ilftr nfu{nfr gqrq rr\r4T B I

qrffiq q-trql t{=rF qga q-6€Trt qsr q\r+in frreTlt{$G

"r+sRq qr{q-fi'{fi zrffii-+ wrftfr <r}n -4-+ ets P<q4r 6t t

FFFFITeFF currdlqr Ei qft starement sfEd Srarcment dr q+{rqrc Fr+Itd-q

(derived) \i q] Statement sre q-+1 Tqi Statement k+-f,d6 r qt et lstaget

rr 5ffi afra a-d (circular reasoning) +1 3r+<qr cfr ernia r q* p qre q

Fr6rk;6 qi q qrc p fr6lfa-a r c& i tfficq qrfrt<rdr hiqtn r] r

1ffi F+rr<m-o tlqpr+r mtr Definiticn, Postulates, Axiom (Common

notion) 1 Theorem El tlftr rlti6r Pqq r cc-A +ftrit 9tr6 Eliment d qm 1

qr 11 qta Definitions, { +a Postulates, r. +a Axioms I Yc fr't
propositions r<( qtrr s{ (3Erq-rr6r erftr qq src'fr dd-q t t $fis+1
onfttaqr *.& r?-+l q.rt sffi+r rrlffi *qr qtiqfg qrr q{r

e'qrC r 1ffi qrq cclftld tr+-'fi qrftr YdFr riafr *6T Postulate 1 Axiom EG

Tfftrd RrErsI 101



s{d 5ffis Element cI sdq rftqd fuCq t qfu Pasch, Peano { Hilbert i
Euclidean Geometry tF'T Logical deftcts E6-6[rt EZT\ I David Hilbert (1862-

1943) t The Foundation of Geometry rTrrr6 sffiF qr6< qq(fi t 6t{

tffiCil qftPmtq rqFrfr R1 *aI Axiom 3T{tc[ Postulste {1ffi Axiom

( postulste frq qt+' i"q-+r fuS qn sffi+l rtBT d-f,fls+ fi gi sfi el rA
ry ffi+r dQ { q ma slqft[rkd q<r+fr (Undefined terms) ol{t(

primitives g-{(.fl qt I Hilbert +r rrr<-fiq qfttcnfu q-qP{rd primitives

,<Irld t{€ tqr, Incidence ( Congruence qdB-( | {ks+i qi'fi Postutate qr€

rqrftrd rr+ looo qffi qffi 3lqfi rqnr+l tnegsq Non-Eucledean

Geometry d F{6I{ r+* t Saccheri, Lambert, Legendre, Gauss, Bolyai,

Lobachevsky trkTr rrfrkffi66-A tkEdt 9itit postulate rqftrd 1r{' sF++{ E-{

gi6 postulate +1 g-d1ltcmr 3r+1 Tqt qffiq Cqrfr (Non-Euclidean Geometry)

d kfirg'rd'qt6t Frq,dqT 5n t

rc FE, ftrwr r t rrq€
k{
FqE tcr, rTRIET wRTI flarct( {qrqfirc IFF&\,-{ tqrfutclTr Fr* wka e=t

iR fi qr€668] qftqm kqreffi qft qlftrq( I rrqq<I 11oo <{ vtde

qrgqFi@ @ vr+m qokf,fi'fl (Unity in positiop) d 6qql

fiyrkd lt+,T fus r qH cf{ @ err+cffi iR qftqrurfd{r+1 {E (An

object having position but no magnitude) d Frrql qt{qlkd lid qr5q t slqtE

A point is location in space . fi t{Ti 81. ftFT t+, rrffT ftq ?r5r

(mathematical model) Frqiq-fl v4, q<fi, qffi ch lE<+r sqqr kfq t

ft--5<( wtnmko (Undefined) flqEEI s$rtl ch k-ffr r F+{rffi kE-d
aren k;r+r ilfu fqFrfi ft-qlftiTrrffi rrasq qtd-;a r Mt ffi qFrqcr

il{rrg+1 Fs-€, lirffi effi +rrrwql mTr\r+1 k-€ t{q d r q-e'ft fuqrd,(c t
ffi e+A fin\r+1F{€qr 3{rqrc 68 alffir q+ qrmc &{ r@ tsi

ET qn qt4?q rq-{-er* t{q Er RErsil6T qrfrr itft-+ T-@(dt 3{Iqf,-6il.rfu

es{ kei6-drc EI kqt6} e+n ftffii qr+R Tfrrr qddi lTqsI { Tqqrffqna

Er* Faa i M rqe'r?nl E;ei t.qrqreri s{*cr tqr65 eltci arffi
frE qt{q ; @ wflr,=rfl qrfrr 3fffi soi{rerfir qil 3Tu-.fG T{iFr

fir€i I

I
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terqrg
k,qosqri qfu|nfu( .r{ cfr k+ rn-fr e r E{-q-{r hqrffi aggr *ft qr

arrrl ilqrsq e"rKr{ tgtq!-s+1 ilnon kc st+.q r @ qfu ?cq m ie'
qPs'+{ iR qffiiq Tmrs{fir qrftr *Fil+, q-{.frd-+,r 6Tqr k{r+T{t 6rltrqT
+lid afu r*rr r-d r

qrscrqn 3Trqrc Eq I d+a fraroar{ til.il +k BTrq+1 afu
tercs-s qf{q r

tqr
tqlq!-sfir€;FPcffiq qarcq sfucfir 1r+ 6{sq-sra M qRqr F6{ <P5q ,

Tsft M *fi rnq tercrg 6 r W dfa.{ qid qft qarsc qP+-q rr+

tqrqrs+l trftqa mc 6E I d t{ks-d kff6 ffi fla565a} @
strqr qh W cfofiftR qM qrrq 

r

W E-fii<r, ffiqr, qZEf iqr (Broken line) rrft fqfuq fuftT-il Ttftfi{q
r{ {fue r d $ t{ft-q-d Fa-<66 N Hilr<r ffi frEcE + fiuT i-ui'il
,ri ti fi*a ffts-d f+{?rs N qrm t+<qq t arn tqr il r qr iqr d
hfte-cr frsTrqr q*{ 

r

A

F+.{"r

fu16} sTIt11 sTrrl f6{ul lmyy 6}

totq-+r sErrtq eq r eE t+tq
ffiEFrr€ |

r qtqrfi] tr6, qffi q-6rqT, {ffi n+nr s+
rqri s<rrc kq a 

'Tq-+l 
{ B k{ qffq\-6i

zr{qrE Fr€ EB Pfi k{, ter,r srerrr qftq erqt( u1t erwrrs qet+ ff
flqf6-+1 qq $ffi-i-+1 qrftr +rflkfi qrnrfrq Bil?-TvFq-€G-d e-frrr rrtdtr |

Trtrrd ftIsilrI 10Y
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1.i figr(ql qrq-dr{G (General assumptions)

qtftf{ RTqqr+r a'qqr F{qnffi qrErGt rlreRfl-t'-6.Fr qftqr cftt{d firs1
qltr{Tfi .rtg I 1nuR]4 rTIq?Ir6i6 5{ n+rra 11 t

. ET{t{E ?tuf66 (Axioms)

- . ffid€r6 (posrulates)
' sq-cfuE a!r{c

T{FrtfiT i srurtur ffi F{E Ei rlffiq (q-dr€ sr{f{E aq qfrr;Bi r

sqt{Eeqor*'6l qqr6R6{l
r. frq aur (Addition axiom).

. iRttR qtrqrurqr r+1 qA {(r{( qt{qlgr iilE<I +{r qH r{rfl 6q tff€, a=b
qg a+c=b+cf6 rr<rE+1 E+rrSrc ffi riirr ffi6r E[ltqr H€ q+

qr6g r

i. tq(lq (Subtraction axiom)

Er€, a=b{\ a-c=b-cE€ I iffi{d $fuqrs ffi dtr m+r qttcr

: sq cr{ qfu.€i I

,' l. {ut( ilq (Muhiplication axiop)

e{r{( qfrqlvlqr* r<r+til rrsn mi lIuIcs,G qfr {(rm Etr{ I q€, a=brr\
ac=bcE€ |

Y. rtFI a![ (Division axiom)

{{rq< qfirqTurqr€ Tftrt qftqrsra crq rr<i qrrrsr cF{ Eftr( 6q( t qd, a = b

rI( a/c=b/c(q I

, t. f{qc tq flut'1go*rrt Subtraction axiom)

q<iq< qftqlsrErg s* P6t{ff-+l Fqqq qfrrnurrs rrdrdsr ffi( rrff fuqq

tw-\6 rcqltq€ a=b (c>d sl\ a-c< b-d EF6 |

: i. vq;[,cur EI (Transitive axiom) :

frq qfursws qd qtffinil ffi TA ( +rjrrr<r ffi {A rrC ctddhr-<r

. td lE,€ff qB tq€ a<b rb<c $Iq a < c (ftI I

\e. (tfi ilUf (Comparison axiom)

. gel qtGIvI 3r+1 qlMrr IRFR zII dr<r rA 4r rA EE I

1 ftm ftrmt 10{



q. EIfilFI ttEt (Po*"r root axiom)

tRIq( qfrFTTUTsT qKT 3TTfl W q(ItR EBT( I

R. ftrq[q*, ilaa (Whole partaxiom)

g.flG @ qkqrur s{iFT grr66zfr ftrrdtr q<ttrr gq r at+ 6nrr<r q-m

@l 
R

10. trfrRcrilrf, iTwI (5u6.titution axiom)

ti qlM vgrqr s{dq trtttn ,rq'+1 Br€ o"+ qtrqr"rfr rr{'(F6-q

t. *(l-*tt ileEI (Bou"l axiom) ' :

gff qlMq {flq-( rrq+.r qftqrurtt {<ttr 6q{ r qR a: b ( b = c rI(

a- c (El
*{Filds (Postulates)

rqrurtfir + qrf{BTrq+'r qrffiq ffid qftTq I m.+k+,r +fr
sEr6(qr6i6 Tq rsR 6{ I

t. g€ @ qst qre ftnW qtq{ qf+-q I

1. E+ qfr @ q'st q51 qt{ frtr m'
t. \ger f4-$rc amffi tqr66 Rrq et€B t

v S qh ftn W \rortfi Er EarftR qfr TGrq qh @rs{ qfuei r \

{. gszr fqaqrc E+ qf{ iqrqT q'st qrt (q 6q I

q, {+ eM wf+, qsdr ftriqr qrr EB I

l.Y frlur

Rrro 11qffi -rq(m ftreror eYft Fr+ rr* Eq I sft o- pqrrffi elur fid4,
ftrwur rr+6{ | Eqn{TI ffi (E{-erqT gqwq r+q I E+ gt cre tqrds qser

qftqh-{qr tfufi {m qri s-ce + +i"r fr Ti ftrw,{ ftr+rffi r

r{s'zr Tf,+l +?f, Effi fuq goo0 6q ( H 3000 il 4000 &{ rri qtiqr qh

6;qFFq ,1q r EqTrf{ s00 q{k( affift1rrrst qffr T11r6R Erfr{r Tffi
qkeffir, qf, 6rw f{rIqrq rr{t r qdn 5ffi qfr6''qr rr{' :oo iqH ilrst fiT' .
sffi Frq,{'fH r ffitt q+, fffqr Uaq g.m qfur-{r rri +iutrq qTrmr*

to qp6 q+, Ttrqr 3600 Et qlq+1 t{+rq rrft\'+1 il r arq BTrqa Tfrfr qffi
qkfr-qr rr{' fOS kq' qrri {rT Tf,rfirt qh qH effil+1 rffi{qr{ qft 36so q1

eiutq ilq zrrq-s &rrqcfr qrfq r er+1' 6rur 365 +hr<r 360 +I +& ry6a

crrgr6 qt{il 360il€ Pq {fr {haTqq+, (ffi qrsq I

rrftrd frrqnur 10q



+1ET-6r 3i=Frril6 {qT, qft{ ft aw +1ur+'r rfiq'pr+r gttsr BFTFIT W r dsr6,
.ttd-fi srr6{ur6wrr qitqr qfr 6ms'q r+q r kqrff (fu s6rga qrq.trft {ilrsi
f4nr;{ znlur66 rseiq rr{ ilrr5m r qft *ft, ktr't, e'gr Esrt{qrc fiIttrr qt€i

qRqr qh qqi rrg r .vffi E*qr 1 qqr, R ErEr, ........1R qqr Eq

Eq r+,Ta+'r +iTr6F Er<-6{ T+ Eltqr rftnarr+ 6-rtqr gfrErq ug t +loror

nl+r"qer<eT Tq qq{rfr{"- rfltq rrRq r

fqpffi 95, 96, m4 lrron irmqzil q-fii-6c k{"r rrt ffiffnt T€q(
150 41 q-tEqT +iur66 fTqiq .r{ lfrqqrfi sTl\i?t) wngfr t

f€rrffi +i"r k< aqr @ +tur qrq qft ftsaEfr | q<rqT +M
+.;rqm rri qg'er A- fqrrffi ffi ( Wr ftn kr kq( E+
hk{d +j!T ftrqilT-or qrftr t+E-ffi fu€ qrnsi, qiur k\r< +,fd ffi a} er-+qn

rril r

R.t wm[ltr( rqrre
ftrer{' Er{il rr{rr"rt<R knlqftft qr6 ftrHUr li6( | ts-{i f{flrffi'sis(,
tq, fuf,lq, "nrft, +rffi, ihtdr.F, fu-{ffi6o sr+frct{ rrd ilnq r ffia
t+-rnrro' +rrr 6{. Fd vrnq,r swl ffifr frrq-,rrrs+1 k{ +,IftqT +ti'
ilng I

Trftnil ftRnur 10\e
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3Tft HtrfrH f6{Rrfs w{rgi riq W q-Errc"r sfig I qltnrgr qqNiil
ft vre turto sTt4'qTT qr rortryqrt rri Ter+l (ErrrqT 35q,hr{ rgrg I Tq1
q?Frt Trn=TrER M qfonqr (Ercrqr uqwqeG BTfu T6rq I E+ftR qfu
Y(trsq @rq qfr q+, s{FRrqT qrtftfr f€ cqroqr qt6r frt1.r tqrdGi +
Tqrtrfi tqr66 6{ Ti M ffi | +rdr+r+ vkr+ql {ij6r telr
'{iTII"IIRR 6r mfu r

c:_fo
Tsft \'st TftrrqT qk Eafrt qfr eqrg qft'Tarfui ft w +tfur qfr
E+ qfu qiT-fu{ r rc gffitrrfr Fqrqr+r kmtwl qfrqrqr q*,FF,R qh tfi
qP6q r q'st Tqaqrn qr{6{ ti +i"r qq{rq6r frfltqr66 i rqrfi-tri tqrffi

I qFr t{rffi're+ vft ryr+ Stmr trq{ | ?RF{re Hq 6q p+ R:fl-qrffi
w er+t rorca qft qRqrkd qt' qftF€ r rsil"r sftqT G6T g{mzr tqr6
TqFn<R krdi6 Et I <nrFnrt tqT-fiFvrE ll v{.frilqr Enriq I

err+1 fu?qr fuEqrfir tq.r6F TqFTr..R w. fu ++{. qa v*rftrrTr Erdiltq ,tg 
r

qnfu UrqT furE\r+r tqr6 ffiro iqqiiq, Fn r ft tErilG qfr e.qmr{rr -t u.t r

T,nqrtrr tqrE6'sfr rflTrqr Er ffif, fHrimi qiq ilq q-+u1 
|

Airs A I m T+nfl<R tqr66,ilr€ sregr +i T+fffi qiq, qrf,. dqr Hq.r
srnrkT nq-ffi Eqrfuffi BT?rr+rqr rfr qmq (Hr qlEq r q.;t $ftlnmT
<ts6r Ei ffi ffi 6r€r q+ 4l enqe1 sqt-,iq,r fr g{ tqrfs
vril=rl<R 6{fiffi{ qr rdnq ri Eu qir{R r qft nr+rw< +1q, uq<r+1ur aqr
firnftr frffiur+T qf<.,iTql r*rerqT qft E[qlEq $R r

iEIFI1ERfu155gqfr H{fu irur66'
ftrer€ qr{H P{qrfrFoqrt srq qrfr, qt grer hft=ra kEqz m pq*,
ffit t+ rrga ftilteRiTr qrTr?TrRR Ei qtr Eiil+cT ftntqras fl"E.q et6\rqr i

tlfut frRnur .,

B

A



s+ frqr,fiffiqT qgdT qrt rri qqTq,. o{rfr r q\ W.'-Er F{trr,,q|a 11 r

TfdTE qH vrilqrcr gq{fu?E trur ( First parallel postulate.) qt{q 
r

.P

qk q-s"dT nr<l-+-n gg vrrtr;a< iqr66-qrt +,r€r {+ q"{rfr+irt-6{"- {<r+i q;il{ I

Wur dffit Eg *tmturoconi +,r€r qil+,r qfr wr+t 6-{. rri fr
ftarkrae qqrqmr Eq{ r fr ffi T+{r"TT<R HqqftTra aur il r

E

Emr t'8 gq 
-qfra ilercc F , ''" ,.' ' :: "' i

1. vqFilRR g{mdr ierroqet gsilqri qh Tr.gq:@q qh 3r+tfrr Ffr
qq6qr+i r1Fr qh T+1FI1qR t 66i | ,,,, ,

R. glrr"1ER g€efrcr tsrrrezt \-s?r+i d W q?ffi d "*.in 
sqmffi( i

t. w qFRrqT sTtcqr+r S€ta tsr E+ ffi kRiTr,Gqe,E+, rrrtT;tTRr( &+( |

Y. t€rfr +,r€r ger-{ I

{. ftr tsrfr Ery{ I

q. Eftqr 6qr I

.APQB

B

{ftrril ftnnur

A.:



lTqFltnr( ter€r {Erf€
1. €+cr tqr66 (qrfl<n u1 qi ft iqT66-dr€ dq-6fr 6r{Tr {+) dqirduiasy{rfl E6{ {tI) 951q1 durf,F T{16rr Eqt (rr) w.mrftr{E. rrrrrre
Frft+tnao vftar+ 6q1
R. Tcrqrtrr *ET 1qI66qa d Cs_cr tqr sr$ ftr* qsur Sar tqrqr {q a
ci qtfr t€rrs qF{ d tcmr vH g651 I '
I vqnFil( dlat€ftcqa Ei Vcar i€r Br+1 fr* C'szr ffiniq rrqFrt<rt
B si sf& tcr6 qfr dtcrdr wrFl<rt (6( I

lrlrFilil{ttlrfe{fr+ft fuer+eo
1. \rgcr frfi temr'"Tq cC6r terf6 .r.srt <nrFrt<r Eq{ |

' 1. \rgt tgRftr rqr{rf,r cq6r tcrf,G Ir{FR vrr;n<t qg1 I

f. E-{*cr t{n-drg'E+ ffi 6r<n t+) sqtr dq r{rit qg cer \r+.rtr( dur
qtrE( qc Fr) t-rnrkr fu++iur6c cftTas cq fr tcrrs vlrFriErt @-.1 I

f. qfidmr rt
F{qrfiq ilf,+1 Eqrfufr ftrssrqr gHIqq qrfuk+r qrEl?l[ir sr<!n6.6,s]
sriftrdr + o,+il Gd crsT{q-d B ? frrisc qft cRT+fi asR cFtdq r

.6. (€t' sf|rfi[c
o a. fr<rrar5r rtdc r vr{65, qrafre' rrfvrd ftrsrlT, tS S<lr

SliST{rq I

o , S.M. Maskey, Modem Marhmaticg Ratna pustal; Bhandar.

. R.K. Bansal, Concise Mathematics. Selina publishers.

o qraks fuHl F{+rg t-< , rrftrd cfu?fl-fi futftrflE. rcr h, fu qr.ful,

. SEDP, Four Week Inservice Teacher Tmining package (Lor.rrer
Secondary and Secondary) ;

. ifer+'qf,{rfm. F{srq +q, rrFrd ftrsur si{TFs htftT+,r

. Wally 'wallypop, Green, Mathematical Advcntures for Teachers and. Students, University of Fhilippines, NISMED.
o IGNOU, Teaching of Mathernatics,

o Morgan Ward et.al, Modem Elerrentary Mathematics, Addison-Wesley

o Paw J. Kelly et. al, Geometry. Eurasia publishing House (p) Ltd.

Tftrd f{THEr



qrd t r Til[nr(c @olygons)

qfffl
qrffiq 3Tr.drffi ftnrwr e-6ywro-+1 urtw rtdTi qlir€ lg\q, Tqtq,

nqr 3rar s$fq-66+i unun k+or qrftr tti-6 frfirqr sftrqr cqrfr frfrrq aq
Tq-f6-+T Varro qfr vfrrrqr ensq nPd-€i | ?Is qrsrll aFrq q-flr\R +-fr

ffic a-S[w6sd f{qisr, srirft qq1 ff5ffiu155ri} qIq-+,T Eltqr qqi'rrt rqmr

rrfr\r+1 a r

Frrrlq
T6F(6,fir Er(gII

frrr+ sr{ffi ffi +fi krtr6 tct r6fq d i6 Etr{ €qrs{

ffiA Pd{rffi'{T E-f1-'r{i qftvtqT sqnrqr rtm,e r{rrd , 66 qT drflr<I

{e Tqrfr qir+} vrq vqrffiq r< urqfu + Tgtq A r{([qcr 5tr+1 ee'n

t qirsrrs s+ TrrEi q rt ru-d r65v Frafut q(r{-i{ (Regular polvgon) fr t

e,.r+r lqa-rs e(s t+ Frqflr( e-ffiq 6 srft q'nva furmr

rgg-q ffid 6t eirwm r<rdr qgt 5dq I EM tqr crr qom qK qfr

fr , kr G[) qr $il rr{FR E1 t ks tvt q1 frur r{nr c1 I tn t Et
frpira rgg< ttg+1r

qfrrm RrHqI



ftrro qr{H r"qntrF.iilt fuftqq E-srr66.kq vrrrcrrm r

V{rdf Fe_.err

I tnfq

r€lI-q

qqTq

HRTq

tsrE\rdT

Tfirq

EflTq

i

T$tq

\9

rIftrd frRiur
111

1



1R

ftrwo qrgf iFr{M T41rK fqr1q, T{i,
kflv$rt I

affi 6pio, .

W-er eTr.rilrfiR 4,rr]!r+1 Crrdri furqr tqrgq€ rft qqapgi 
1

E

ffiil rqru.rdf Frqfur :

wa qFfr Bnqdr+n 6r{rr+1 gfir ftri k{qr terEqilsrR rri& qri r rrtrdr{
4t{ q& q\r{i orrrdd gaTdrr{ 6rh srfrqE rq-[q Wid qqei I

- -"'-i
:. 1tr'. '. )'\\-)

r. .)t-- - \ '/
I .'\.r'

iilrIt
Ll

ffi qerg-rtl f{rTtor .

war qr{rf,rsR 6rrrf+1 trfi.r fus' fufqr rqTdt qri r qlrdrt
dft i=i fr{qr ffifr qq1fq q-ffir I

\r+rffirq11

xfrm ftTersr ?1i

I

a



FrqPfd 3relg.r{f Frqtur '

qs'er ilriER 6rrrs+1 pl ftrn I EFrrrq T€r\R Tclr66-d,r 
qtr rtr wnsi r

rrfrrd nmrsr 11Y



3rE, PB, PC, AQ, DQ, DR, C& BS, AS cT q<qnjt qri 
r

qst c-flr*recfu r{qr\'+1
q* slq-rrq rftt r

urrrfr +rq-qqr q-{rq+1 ffi

'!

nq fuaqr ?cTEq

r*rrqrd fuflrq ciqr66 (patterns) Frrfur rrft sqrg{ cfr qt4-q I

Trftrc Rrersr 11{



FwFm qgom Fr* aqr ilfrtlqiur6stl ilq
ftTmfi qr{H ffi e-e4tror frrffiFr qrq-r ftrs-q ft-+ria e-rn-s-$q} r

ftnffior+1 tqqq
1800

3600

5400

TSfq
Frtq
s-stq
TqSq

1800"

Hrtronrc crq cfufir ffi Frrequr r{ vrnqrm r fuqrffi \rga
ailq vtrqqrq( sefr+r ffrffiur+l frr.nq q+ t8goirT Brr{d Muttiple)ffit

ftrffiftnr-q
I x l80o

2x360o

3x540o

iFFr
FiTT

retq
TIENITT

qfu( frnnsr t1s



{gfq-66Tr M Pilfqi6-m **r':'ffi
ffi qqqr Faqq vqqr

rq.GTr qilr wnd=T

Frffiur+1 *{rq,q

HEq
I 9000

2 2x I 80o=360o

3x l80o=540o

4x I 80o=720o

I 0x I 80o= I 800o

(n-2)180"

4

t

!
l0
n-2

11u

ilffifq 9

qcft P{ffffi nTsr+t fuffi t{r5q |a66i ({ qilr Errg I

nTq+'r ffi ftr[5q =(n-2)t80o

n[s

rrfrrd fiflHur

A



qk n 5e trufua rf5w A qn {+"+1urr6 ERIER 66{ r rrtt trrkd q-S1-r+1

ftrffiq e='-2rlg0oE€ |

n

ftrr+'"qr{H \rser Frqkfr. T$f{+i"d fcer Tflqrfd( qEIITFT rerd r

Tffi vi#fi Effi qrirffi qrq zpft EB ? fiqq6 |'

q6t,

9+3=13go

B =180o-d

=180o-O

=1800 -n-2xl80o "

n

_ 3600

n

stft FrqFffi T$5-rdr qrfttdur 36o0 qq r.n
v<rfis 1

qi< Wr qg[Erii fuffiu66fr ftrsq rcz1o tr r1i rfr ErEftr6T 11e6cd

Tqqr oia 6q i
q6r,

qr+f TSf{+1 Wracel vgr n E I

(n - 2) l80o : 16200

.'.n=11
vilfiilr R

qk Wa Frqkfr E$fr+1 Fr{I+tur 1350 E Tq' rqT qq yq+i TqT66EAr rgr
?Fk 6q ?

rr6i,

rrfrrd ftmrol 11c



TC1.r+1 Frffiur = l35o

T$fr+,i erPtffiq: l80o- t35o =450
T$g.r+t Ttr+i qqqr = 3600 = 8

.450

' l. qfuffir qrrd

. T{Tq ftrmuror erftr q'sa Pfiort frg-d rqn qrtilq 
r

y. ffiTrqrn(G
. sr. Prararsr 16+{ 1q1ft55, qrc4k6 rrfrrd R[qNr, ts srq rsnm r

o S.M. Maskey, Modern Mathmatics, Ratna pustak Bhandar.

. R.K. Bansal, Concise Mathematics, Selina publishers.

o qrE4ftr6 ftrwr knrs di< , rrftre sftrel6 hiftr+ras (gT.h, H.qr.frl,
o SEDP, Four Week Inservice Teacher Training Package (Lower Secondary and

Secondary)

o fifk+, !il-{qTfu k+,rq frq, qftril f{reTur sftrFo F{tfrr6,[
. Wally'wallypop'Green, Mathematical Adventures for Teachers and Students,

University of Phi lippines, NISMED.

. IGNOU, Teaching of Mathematics,

o Morgan Ward et.al, Modem Elementary Mathematics, Addison-Wesley
Publishing Company Inc.

Paw J. Kelly et. al, Geometry, Eurasia pubrishing House (p) Ltd.

11 R,
Trfqil f{rcnur



qra 1 : ftq5i[c

qr€q
qifufu ftreTorqi rr,rrffi+1 qRUrT t++ q5so6 qrfrr€ r ttr+ ft{il6r vrr€r
sqTErFT nl-rTrrrfi rrforil+.r r{nf,q fi{qr rfiIq r tarrr+r Trrd6-+} r*rr srft{ {Tq
?fu &Tr\t+1 rTrf*u r qraTk+ 6q1 ffi5 il6-+i rrftrd qrqq-rffir qh
ff,iIq Trqr+{r tR\r+i B I qs rT16r[ fil1.r+1 rrftqrtur, H1q6.r rJur6r6 ( furs]
qftqiq, filfr+i qlrfuFd ( fr{sq $q-frrqT rqi'rrftq+i e r

F{qr+q
i.q F*rydr+f ilflt-{ur
ftrr+' EFgffi f*{qrw+t qra Rrqur rrk{Etr r Farfr+1 sRqTcn, 5{r, +iur,
qt{lrt, qrfi+M Ertqr sq$q rg r saiil r*qnffi s{6 h'rm{
rr+Et I qql'dqT ffi qlq src5sT61Tqr6T Frwr$n Errllrsr qfirdlrF filiur
rrd wmfrt I Tqr -crqr +luror BTluil-tur Hrfs+1 qrrnfit-ur rrft T{fiu-rur rr+
qlnvTnt r kqrffi furter{sn r{flq-{ur rrt I

rqr6r qrErcn
qtrqr6 frsq
sqkqr{ Pqq
f{qr*q f"{q
dowr qTErcrT

Tr+1oft h,Iq
qil+}ft hq
srftro+iut Fr{ur

ffi ftilffi€
r+{r rrt hfrq
f6ftsr6r h5.r6lx rffi q1 , t

[>
Scalste

Acule Angled
Triangles

rrfuil frRrqr 110



t \,

ckrr (Median) T F,,.
qi Tqr+i ffid qt{fttr

(Altitude) Er sitff sfisq rTg r $ 5wr+i qat{€ {
N ter i cftrrnr d r

DCg CB
T{g+ H5scr Fa-c!fur cltr4rF6 Eq( ( ff v+ <r@ Eq-{ | d cfr.
F{Es6r ck6rr6 sffifi E+ hfdr* centroid -F,q i crntjia i
cfh+cs.qrt q* z:l +) r1crilqr frrrm{ ?rfu |

HT{cr ti {fldfrVqrz ss6i ffid ywrn fuffi Frq.+i (ft i wn fr rq$ Frg.m ff,ilircr !.qrr66 6-u1( fi q+ vtftarnff 6a1r q+
ch Hrfr+.r Eqrftis sPfiA.fi Ei icr€ orthocentre rlftq r

Tfrril frrQrsr
1Rl

A



1.1 f{Etrdl Wr{c
. F{5-{+,r ffrffi frr gfcr+t"r 6a t

. Fqwfr1 \'s'zt Tw @r$il qi qrPrffiur sr<fu rtrcq Stei-a
frffi trrt6-dr€tr qfffi EBi I

o hgu-+1 E+ S€+a r5-dr+1 +rrsa M r1-dlw<r +& 6q t

o hgcr+l {m +M s{q TGn ff+ +M Tqc 5flr1<r qrq} 6q t

. refrqq hyw+t srun-+r 6]v555 q6a1 qq1 t

o 
. 
Tqtn( ti\-{iE,r r+ 6}slt6 600 Ed( I

1.1 raSmr 6Er Wr(Fft',I tr(ra,rqr

ftTero qr{eqil 6rq-q r{qrg{ Fal-u-+r lorrs ctwol 'rd FrtTrsTrfr r er5e vft

fr{ tqrstnn'r
1 trsii-+,l Srfr+1urd6q] tils 5{ rr+iu 6e t

h5c enc +ttr Fr+,rA { Fffiqr ?qrwr{ffr q-<{rJ? qri r srqtn h5;rot

tf,{ mt fiurds \re ffuT icr{r fu<rt r {rrqrc Pa\-{+,I ffrffi qte

d rr+lst 6e wi qa wrftra 6e t

Dlz.ul
ir,6. c I

fi5s+r +lu-ds e.It{ trfira-r qh Rrffi qts fd ffi+}ur 6€ rri W
ters{ qt{.q I qsq'1 ffi fr,{-{fir fd-{mt dq66 6-ra{ ft-+rd r q-sa

ffit
1 {qif,qr{ ta5ur+r ryrac+1 rtuur

ffirft ffrersr
lRi



gg?ircr Tqrr<.l
qCqrst "rt'i r

q{ICR qqsl raTqrfr{ +rIIlrzF'I <fir rdic{ l{{ql sGTEcq-{-sr{

A

q-{tr+q

Tw AB = AC rrqd rqPffi( ffl1uqr{ P+q e

ADIBC EE I

A -+A, C.+B STE AC-+ AB

A -+A, D-+DqTE AD+ AD

sti, zseo= z cao
B'R g -+ec, AB-+Ac { BD+ DC

s*i, zngo=zeco
ZABC= t ACD

tflTri
trctfrdTe tqv+1 rt{ffi*z 3Tr.rrql nilffi TE{S $+drror€ qltrt rrd t

vrfrsr{ fir1-qai {tr+{ t5wi ona't ?ut-tiq +fla,irr oturrs qrr< Eq{ t

a

a

B 
.P 

C

{ c G 6rdcr c+ rrft c({nsd

qftn ftnpr 9il



i q{Er6 F{tff+-r rJur66-+l cfte1ul

(rsar qTEr( h.{q-+'R tFrrm+l Efi.r F{i r furqr ?crE$rtffi c{qr* qri r

-------+

-.}

BC
q-d++-{ ' D

Tqr66 AB = BC= CA qq+1 fflf"[-+i {ttP4E B qr* C :TI ct rrft Tflr$(I AD

J. BC T A qT€ C CT C+ TTT YflTgEI BE J- AC 6q I A ABC qT{ 
. 
AD CI

q<qrsir A+A,B +CAC+AB, 4ABC= z ACB Ta r mtrrt AneC

er{ spqT T€rsEr A +c, AB +BC ZBAC = zBCA EB I A ert s m c+

rrt qEgrs zABc= I BACA ?srs"T {t6Ei t

inq{
sreq Fi1-trol Tatfror66 qiw{ Eu1l
x. F*gcror dur+l udrrql qt+.r qrm F+q Elur+I 5orera <r-<t*r rc61 t

fim fifF{ qii-n

qfsm tm<st llY

I

.lo
I



r. h-1w+r cfrlr+rrs rqffi Eqt t

q +1ur+T qf+-f,o vqftr<tlrfi Eq{. t

R.t fel1-r+i qRfuh ( fi-{sq
f*{-q-+i cftfufd { frrsa rrsrart qft 6qsq rTg t'
fil1-{€i *im-d = u2 3tttlR x stnl 6€ I rr6i rqrg rr;Tr& ffia qft{t{<qrc

qmn qrr+i irE{6} Efr $i $fi,q | fu{-qcl t{-(+ tirqrdri qh sflEr( crii
dTErfl kfira st+-q I

A

.L
R
{ftrd

A A

ft!ilr

.->

tc '---------r c0

.-->

. -.:___----_-loa.

A,O

A

C

1t{

R



qft cszr fr5o-or 1-wrrs a, b, c d(Ti <i F{5u-+i

cRfuPd =a+b+c
fr{s-fi = 1CG_rxr_rX",
!i-6i , =a*b+c EBI2'
qP{ ffi1-q rqsr( B\q E t gszr u-'fl aE rli
cftfufu = 3a (
8-{sq =(h/qa2 Cq
ftrm+ qr{H +rrrs rrtrn<rq( Ffl[q-dr e?s-{ Fr+T-A {T q-qrftrd q-fis{

vdr
H1wd A-{r.q FildFrd W g€ aP.+,rirc trclftrd rrd qt+-€ |

rrrrFrl<R q$rrdr€ k.F,oiqr EFrt{ Ertr+r Hrrq m{E[\rd B I

AABC si *eqq = I U, h,)

ir5-qr+R +l-tl-rqn

qa-dri Fq-{cr ter6qsr1-sR ottr qrqram qftlrd rrft tflq-{+1

W vclfua Tr{ qtd?B tr€i{re cfr

A,ABC s] **ra = I u,.rr 6q tre qr rtrftrt q-e r

2

Erqffi kfir

Farrm Fr{rd

fuu-+ qrgiqfr Mro,qri F*gu-or M hftrq em6r STreIIEG 6ir
rr{ qqrrtnir l

rrfrrrd ftrHuI

L



1 Tqrr6 lT cm, 8cm { 15 cm rTC+i H.r{q-+I re.rt-<r qr* r1-srqr fu@
ts=rg rf,rtrrngTe( I (7.06cm)

f.cftfuft 15 66 qg4J rc-qrE filI.s+1 *-{cro q;ft E.q ? 00.825 sq cm)

l.!=rrE 20 cm lTf+l vrsrE PiIs-+1 +{"8-{ ofu 6-e ? (230.9 sq cm )

Y t-sr S cm { 3{r.rrR 6 cm qq+i qqtfr{r( HlI-{+] e}{s-q ftTirqrs{Et( I 02 sq

cm)

{.gga Tr+iq H5"r+I lIralu qrrgi Tqr6.6 5x cm ( 3x ( I cm 6'{. I +
f{r1-f+} A-{sE 60 cm2 B.rri tr {Er6stn qq6 trdrdrnsTfC I o5 cm { 8

crn )

qffitnrr{:
o,) f_{1-q qra ftrqur+r qrftr Wa frruur *Ea ilqR crft 3Trs+ kqm{cr cfte{ur
q-ffrq ct F"qnffi Err{rq rE{rq( h5e-+r rlurro cfreflr rd ffirsfff( |

q-rqre ffi k66q ffi qqra eftq1 s'sg-{rtr sftr+fi ilaR vr{frq r

Y. Filf mTfr:
. . ET. tflrq-drs{ qrdc r rr+f,6, mEk+' rrftm Pnqur, Xe 51Iq siFr'{r;T I

. S.M. Maskey, Modem Mathmatics, Ralna pustak Bhandar.

. R.K. Bansal, Concise Mathematics, Selina Publishers.

o qrqfuo ftrmr ti-firq +<,rrFrf, sftrrfi htftrqrrf,F Er.k, h.cr.H),
. SEDP, Four Week Inservice Teacher Training package (Lower Secondary and

Secondary)

. fifer+ qivtfu F{+,rs +<, qftra Rre{ur sftrerfi ffrtftr+r
o Wally 'wallypop' Green, IMathematical Adventures for Teachers and Students,

University of Philippines, NISMED.

flftrd ftrapr 1l\e



qfi' y : HE trI {lrtsrrdf (Similarity) { qrlGrllT[ (Congruercy)

cfr{c
sruRq<rql 6rff q.dl sr.ilqr S5-qr&a EIqQi td r fr f6-qr&+i mon sl (
E€ te6T iiif | ft ql6rr66 3r{5c aIFFr.66 6{ I zf$+fi, E +1 \r{r(6l
T6166 Fe ''ri qkfrm {ffsq-dr qe qrT crP{(+1 sfi { $-'+s-'6 {riicFl

stffi {t6qdr { (IriitRniFr q{6rk+, gErf{urfrG 61 r qfuk ftrwvrcr

qrrsrrrr { 3r-r6cdrdf T*rr E{r€ qr+r$ q\r+] qIEB I q{ cr6qr t{Tdst
q{6T , (T6q-dr ( qiiqrril({ sIErfiI gqqqT qqi nfaq t

frcu.*q
q.t ft1a-+l sq<Tdr

RTu-6 sr$T& i+qrffi kqfrfu( tfi'4rcdrri6 rrirc-{td I

6cm { 9cm iFI qq6r +Ita tercFrgr6 kq t *-qqr: AB I DE <rqr6{ur rR I

AB{ DE ki 6"ccr A ( DcI 60" 6J +'r'r t6q r g* rrfr e r eqr 75'd 4}ur

kq rfr Flurfr6'4r Er{rF Fq{T j c ( F qr flft46{ |

E (E'1 qEFr(fr6 gIqT !{q ? F

+iq eert D cr I AB qr{ DEcT 1

3IFEra6r g1 ? + ff q{r{{ rrqfir BR ?

B € Ecr nq r * fI d Er1q66 s€l

qfrr ftHrrr
llq



qft ns { DE(qT AC{ DF *"* T<r=R .+q+1 .rq + qn fH i
ftrwm qr-(Hi nilffig rfr{rqrd knr< *Frrfl t*r[-tr6 AGri? sroq hrI-r+i
Enflr k$rfr |

sfi arr+nor S *ffi ffi sr6q ke qtrq r gfr sTI-iFR t sfi

qP( Et f*.1-{root Fqrfd ?Frsrffi r# 6{ ( TEqtd Tqr66 Tril.rtqmqr q
rri fr Et Hr1-rds T{1o-.T fqt r +turas rtFR srgt rfl=r EqtkdTq krffi
tr{Is.T E{ (fr r qri < BnrrttrrTr v+ etur66 ERrrr-( E6q il( tr fffiffi Trrs.T

qkq r

qrftr+r E€ fr.1-{d6 ABc r DEF qr

lA= ZD , tB = lE < lC = ZF E-{ r er*.rt
AB = BC - AC 61 r ffi AB:BC:AG = DE:EF:DF 6( rDE EF DF
FrtnaABc-ADEFw{t
reft Wr rq.{Tfr 6fur

Tq6rr HT{qr {flr1q dqqr qq TflE{tqrt Trq{th 5wr ufte r

qd Ttr+T g* sraq HrEq66'qT ( a ABC - a DEF )

Z.O = lL6g-r1{ tr dluTEFr nEfq Tqr66 pR ( KM qq'rfd Tqr66 fl I

111rrfrrd F{re{sr

F,



sfut (rlr6q Ptr,Inrd,r sqr{qrilqr lTqfi,, wr65-6,r Tqq q'rrrd

+1ur r1p6 r q* AABC -ADEF "r I = + r+gqr ZR < ZMr{..ftLM KM

+iurffi fl I

ftrro Er{ffi kqnffi kFr;{ EIIIFFT Br{Gq tr,I-'r66 P<K rqlrtd Tqr r
dqH oturffi qrr-Fngi otr"IRT rmsTrfr I

ffiiilt*ffffi
. gi wrr+iwor h[q66 v{6q 6tr( I (AAA Postulate)

o g€ HrI.ffir \-r \-+, +ixrrfo q<ttr r{ ( ft zhlurf,G q{refr \.in66
{qr{tTlHqr rl wi fr tflr{dRF Trr6q 6tr{ I (sAS Postulate)

. fHmt drrk Tqrrtx qqEqrilqr rrq+,r f"-rqERF rrrrorr Etr{ I (sss

Postulate)

ri qil Ffrrrrtr€ qftHor rRrsq rfr I

ftT{+, 4r(H rr+[s.r {$[.trfo-rr qttqr qft wr.n"o rrmrilrfr |

grfq F{rfl(tur+t 6trfl ({tstl-(tl

qrSq eTI"TIltr(6r 6qfi qt{ qfa[rkf, lTil' rriai qr5q I gqrftultFT

qrftr ildr+1 Fffi{r A ABC e6g 6<l'+q o qre g€ 1m f{€R rrd A ArBrcr

effiartffiqrfrtel
sttAABC-AArBrcr El

1toffinil frrensr



o+ Fs?-flii ti rrftqc qrfr Fcrcr h<n sr e-q-fi rr<i'cr< En fqr qk&-+i

kflfrr rrr6c 6€ l

@ urswr+t rftr
tarf"r+f srtaq-ar frft-q *TqT r*rr gq r gEl-arqzFl qft 6ft r gqrrcqqfr

srsr (qftrnqT qrftr Pfl{-q-dt Tssq-fl:n l-qt{r rr+ qtfi-€l r

t. ffika q-*rr rrft <ft t qnsq+ft Trr€tr66 qcnrn lrqi frTtr+i

Tfoq:drEn rqEEr(+T s-{irrr E€ r

Mffi-.{ e-+rr rrft d 6q-+1 s-{-g ctrdrn-st c{ e rr+ lkcme rq+}
qfrdri ii r sfr ier qq-drirrrt ffi |qr 1$vt m ffi @ qrc ffie
.rt r BIh Ekt+qqz tq+1 a;rccr+} gft ch qlq r Eq+1 ssrs, (t r
EkW E-{Rr+1 Tq.dlur hrrq t ffift'-.qr 6rs} { ffi tert
q-f,Tq-+1 *-rrmur Hry w-r-w q;a-{ I s+i €+l lqr{ 1ffifu irmq+}
gffi qvrtr t ffifrzr+1 ursi $-< { ffi' ffi 3r1cm ffifl 6< r a-rft

6q ssrg qT6I r{gqT riq+1 *r-rq+1 $ fi-+t-m vPoq qi 6q+} qffiq-+1 (ft
qr6r qgff ts+] gqrg qf,rirqrs{ (P.F,€[ r

i.Hurq Tc-+m qcfffiE tfi{-q-dl s-rdrrqrc sqeqar+1 ffi TfrrI rrft

gqrrcErftft IrIr€IT (llr[uliI rrd sfu-q t

o.
i. wqffr rft{ rtt TrrsTdrd fsar<qTsft vqrggr+tft tr{rell trr[uFr rii
qf{-€ r

rrnrrd ftIHsr 1i1



rhEow lcrrfr}

R.i frt!ffif r{strdr
qrst arron r IFFFI S€ qrffiq 3Tl-+;firro-er€ erEw ryft qff6q 1 qga

F{tq q-+1 hf'FTrfu qqqrf<r P5ffi fuE-u.{ "ri fr gt Fa.5-"re.F w1sc gq( r

rgw t*5u s+ Trr6q Etr{ ilr t& rrsq Fr5-{6l; ei--{6c dq I srl-6'tt

F{t-"r+,T +Trtd TqrF6 ffirtcrf,ql EE=i qi u--+ss Fr-+w+r drft rrqras qtr*t

Etr{ | gsa fi5t+r v* Tqr ( (+ qir-,Es q-+1 F+-q-cET rirr?d WI t
+)urd6iq ffi{r 31-t r{i tr EE fr-ffifs 3F-{Gc q;E-{ I {trER. crc t g€
srr?Fr.fi Et tflIq-+r Ea.r66-dTt fs-crcrfY sr+I cFrgt kcTffi iltsc
t+ryw+) rr<w F(i'sfu-q I

n-r+r Fq-+arqr

cB

qtn fdrrur ltR

v \1r+1 yfrrr rft trq-6Tfrrd tsar<s1tR 11ss1 sqwt rrd

qt+-€ |

I

F



AB=DE,BC=EF,AC=DE < lA=ZD, ZB=ZE, lC=ZF EI-{tri

MBC = ADEF q6T I

c'td;

R. 3r.{5c h$i-d-6-cr qqql.iil P5#, ka Tql6cqr€ drlfu lrqr66 r P'q+

H +ffi ffi d!r66 lTi{.q I

i. fl"n ,:rqrdF,r qE.q durffi drrtd d"r66 81. rri qtrdr( drl4,r (q.q

T-dr66 iirrPd Tqrf,G fl l.

y 3r{6{ tflI-q-fir drrid rnrrrs qH arSsv t 641 r

1. \rsal H\q-6r g+{-qr ( dRrcl qt+i dvr
. zbluRirT rr+r Wcq q!-rl ERIt1-1 Bn Ti ft

3TeIi( sAS sqq. fuzq dPat

q-+1 fr.1-q-€r gi5w r srqr qH
d fir1-{d6 a-1{6c (6{ I (tal1

M

dffi tq-fir PQ:KL ,lQ= ZL t QR= LM qg APQR=A

L

KLM6€

l. lFzl tr,Iq-+,r gffiur { FRrqT qi+t TqI q-+t fflIw+r gi+iur r ssqr qH

fsRirT 6-c\T qtrrr Btefq {tt=K 6'( rr+ dI 5€ tr{-{fls 3r{6'c Eqt I (d.{.+i.

3{qt( nsnq+c. fu'tn arql

M

R

{fttt Rcisr lii

t.'rrtS n't*- C'-szrcrfu n6 qqqt-iil {q f6-tr kc6{ (coincide)l

R



t. qver H fffiI kflma gvr er+1 I{{qET fu-ftta T-dRiTr E'qqT sTq-rr qirrr
qilqr trl vi tr g{ H1trr6 Br-{t"q Eq-{. r (T {.T. eruiE sss fuar< I
y.aiser v{dq H\Tm +ni' r \'ga Tqr sr+1 rrAq hTqd zrsi r TsEirr

.fi'q{r srEt-{T 3rq-rT T(IER E-t qi fr c Ff{qE6 3r$aq (q-t I (H6',.T.. ,TqiE

nHs Mr< l'
t. qszr Ht-q+i ggcr {EIT, ERrrrT qH qrsa +}q r. ?Ttr+1 REq +t"r r+1
HTWfr Wl {ETT, il{r+Il qthl Wa +tur r FTfr+1 Tc{q +iqdrr T'-rr{r: Brn[{T

gFFT Errfl wt qi fr Et HTqEF BTT6T 6rr{ r rg.+1.+1. orviq sea Psqr<t

w ( durrwFr qnrr qnr{r qrq kqr drtr+r rd qrng Br{6q r"yrcw* fi
duI ztT ffi q*{nnrfi qfterur rRI\,=T Trt+B r sqrffiq
rtrar66 rq/irrd rrd Frr[-q+1 Br{6rdr+i rfrrr sffH qErrqr EB I

qfttfi rr{ :

. 3cm, 4cm, 5cm ?tTrl-6't Tqr66 TqtF.r rdIq Rif=il{ I 6cm, gcm, l0cm TIT€I

Tqrfs rr'f6, sr+1 H.Iq fuE{-e r tr h{-q666T alu66 ma-frq r
Eiq.frt r fi tar1wre v+r6rr Eqt rfi ilqrg EEqt iqrs{ qlq-gq ?

o 4cm, 5cm irct-.F'r TqrilG { ggzr 4Ju1 45" rr$fr qga rflrffi] Tqqr q=i6rq 
r

6cm, 7.5cm T gger qiur 45" +1 sr+1 frrfd+I r=Hr rtfu. I fr t*rqarfrq
qi{trq < fi hyrroor ft1urr64} ;nq ilcrffq r qH r ffr hrr66-sT
trfr wnro-+r q1qrf, .rf,r flrqdq. r qkFr er< gt Tqrd rqTr6-+r Brlqrd
qf,r qrnr{ft. r aqr{ 6ffi fr gE r",I-f6in (Irwr EB( Tfr tq'rs{
rrtUsq ?.

. qrfufu ftreTumr Filrr+t Br-il6qin+1 rfrrr sqarqr qga t'q'aqn q;!ilq 
r

rrfrrrd frRilur liY



t.

rta rt< : Affi

qfrqq ,

Frfr+ ?P.r6 q-ficl r*rr .r+ $ aqa-s-+r qirFiFr i{r{R qRqrt qr q(tq
B{r6r{qr qrffi I T€ Frfti 6,err6t6rcr T+.r Ti 4,rffi sr ffi cr&, Fsi,
(fir cra, y<-a, o'<r< Sfk-{T Eiqrfr T<E6-6r BflrER qncr} 6{ r ffilfr
fu-qRr66 (qmrfi{ 6{ I *fu6 T<-dG-+1 Fffi+l BnfiR qfrrr qer P4Frq
e+fsq-dT s-$tq?6-+i flrnn k{ qfu-€ r ?Rr srsrrr qrqq qqtq, cqr<r<r
q+iq, <rl,, qrqrt, crqq qg{q, {q.qrqi s'tcr trql'rr{ yqrq rM g 

r

Rqqqq:
r.r iqtE6,r wr(c
frrr+ aqia rqtq cr6 frreTur r+fl{;u r saii ffi€qr r+< qru-s r+rr rrft
FdFra Ffiftf,+r q-{tq66 cnrcl F<-{rfi-ds-ff{ +crs1v+ I ftqrfi.66qd ch
q-qrc{ P{flf,d I q$@ qftqwr qit<r 6ls-{ rr$rdl I qRstar Frd
iqrco-s66-qrs nM e< qTEffi qeiq qP{-€ r rS{-q-fir ffird
rfi{fr-EEs dqt rc< M qP{B rwii ffi q1rcr
qlerfr r faflrq T{rdG Fqftl:q t{tsr6r T$fq-f.x' q-{rs{ irqrsTr* |

mt graq q{tq (Trapezium)

d qf{ Eg 1-qrf,o scmrd{ q\rdr r qf+1 Eg {qr6'6 ccmrfr{ T}T\r+T
q11!q-(G r{dq !-qrtu qFi-€ I rrqirEr qn+d6r <lTFTt<R qq{r Trrri-oeri
3ruR qftB qi sq-<r<t Tl{\r4r Tsr6F{ri cr( qfoB I qr(F6 qfliR rT\r+l

vree qqffi qrlFltll-E grr:dE{ qTliq (sosceles trapezium) qfTA I

cT<?F-dr qEqt4-E lil(ti W cq tGT r{t{Bt r qateT BnEraS'.r Tqr{rfi
(E r$IFIr<R ffi <ffi cqqq ErS@ gq1g qir-B | qqqq
q-$@ *{s-q qrrr.+i +q r e-erg+} Ivrcse+l qraT (-€ r

r&ta frrerur 1i{



€) (Crdrfr{ ird*I (Parallelogram)

{qq r.I-qrF6 (clrrfr( rTq+] Tslq-dr€ Tcrflfii qst-q qkd I

eqrT<{ qstqqr

. T{q Tqrf6 {ITFTI<R (tsr( |

. T{q lrqrfrF {{r{{ (B-{ |

. (qq Elur65 q{r{{ Eq{ I

. d+iFI (cosecutive) +lurE6 qftTa6

€-tl
. k4f6c c(s( {cfu{rtft q.dt I

. r+6 lqi6+A rqrnr<( q$trdrt

5ia-6v eale<r frvro-< 'r+u t

o gi-+ta ffi wrtr<< qqttqrt
qrrqtal irfifi #+.ne qqrl h[-c-66cr a

Esrq-q rrfu r

. (rrTiT<r{ q-$$i-dr d-is-d q{F[t 3IIIIR r gqrS+i r.rqnq-( 6ia I

rr) 3TEnil (Rectanglc)

ouz[ 61 sr+}ur q\r+l qcrdrffi +E$rari emn tha t

3nqrd cga {kit Tqr4rfr{ q{fq fr ((c'I

. F{fiol'66 q{r+( eET I

o rdir dq qr+fq Eq( t

o Mr-o q{s{ qqfuqrfc-fr (q( t

o tEtr-q q<r+< qqrg ( +grid rIur<$-fr 6a I

CB

rrfcrd Rraivr 1i!



q) arrqq Tdfq (Rhombus)

3lr+q Tqra-6 <tr<r q\r6] qqnr;ilr r€q t ar+q qEqq 6 ,

<veE e-qt-q \rser {R Tcr{rfr{ q-Sfq A qfir
. s+ Tqrr6 qrrd{ EBR I

. iq-6!iF6 T.sR nq-+1ur clt{ erfuqft6 q* ,

o r&+ Mt qqf+rr qftqiM sqftrrm-{ trd r

o frrc6'q Ttr{{ lm gnm-e-d wrur 6a r

g) Erf (Squ8r€)

a{ gca rr+fr qqHr<{ T(fq a q{rcr
o <ri Tcr66 d(r{( Eqt r

o q-+fi EluT q{+1q <B r

. t{6+ftr q{rE{ Eql I

. F{+tl66 s.sR T{+}q crt( Tce*flpdd Ea{ |

o r*+ ffii <qt*ra ffi sqhTrq-{ lrfu r. ++Eq ffi +ffi qrw qq-+r Wr6] iltEts |

FI-(IW:

qn rrr{{ tat-qqr srE-fi
qRr{6rfqwr

ftta ftqrqr 1ls



q-sftrs e(rfi 5qr66 {{r{( q;IUT66 (TIFII<R

\-qr65

Tciqfd tcr66

1 ql-sr t4ctR
F}!ra6 q{r{{

I +cr P{ctr(

\-qr66
(IIFIT<r{

frq
TqFn<r(
q-{{q

1 qlsr t{qit(
Tqr65 q(Fr{

(q-cr( q-stq Y {qr66
{{FT(

1 qtsT kcfr-d

shr66 ffifl
r drcl ffird
lI.qrrs
qTIFIIEr{

1 qla qfiqrd

tcr66

t otcr ffifr
tqr65
(IIFTI<r{

-{c-{q q-qltq

, 431 krtm
.l1.ql-fr6

Tqr<r<r

Y 3teT qqfuft

tqrf,G
qf Y {-drF6

{(ItR

Y ql-cT (qiFM

qFIKT R +cr ffird
{-qrfrF {(Fr{

Y 3nzr smilsr I qtsr ffi
{-qr66
il TFfi<R

1 qta (qfiH
tqrr6

r HSr< F+fsc-fiI

rItT6'6

s-{tc-6r \-qr, 41trT, sqrnr<{ tql r (cfufu tqr€qd

i.1 rlItffi\ qRfrft t etd6<

1. 16@ *ara
ffi 0". t<+of { t M,m Mrd rtttrgo-qre futqqsir (q k<s-+}

Bqi
a-affir fctF-fi = ! x fffli x F+adqr fufqqar qqr6-dr qtqs-q (a I

2

D

rtrd frrqrqr
1t<



qft g€ s-Sfq-+,r S* fa-+.ia. T.sR Ft-trr E-€ ffiFclTrm{
&rmq +<r-+c ffi rlq-i$-dEfr 3{Trrt Eei I

!TS+,r d{ rli q-{tqdr

C

r. frtq rtrcmT Etfi6s
iF) sII.Ikt
qfr BTrqril+1 irEng r derq +--c{T' t r u a rri
qftfrfu=20+u)
fr1qq = 1r 6
tq-affi eqrs = {1P + n,;
q) fli'
iltdr{naeri
qftffi =43
*{q--e = a2

ffi e-qrg =r/Za
rrt rqlrTrffi q(tq
*{q.q =sITrIR x wn'Ei

qr (Iffir( Tsfq
qftftfu =4s
*{S-q=172yffirIs1-4m,q
(rql)2 = (dr/2)2 + (d2/2)2 q6l dr T drr{s.!i66 E1 I

gy {Tdq a.qtq
*{sq - U2x(a+b) h qai a { b 3flrll(f,6 E-( rri h s-qE a. r

1. mm r{[lgt r fir& qfrqsqt et"qir ffi qd+i mql+fi(ul
rfi') (Illi[rtr{ qfr{q

b
d

I

Trftrd ftre{ur 1i1



?FrqlT +rk vqr;nf,( q'StET Fr+,rA r F+rqr kr$rT€R T+{I=TI<R re$ildT*
gfiT qrft srq Earfir€ 3lrqkrql ffi I Tsqre q.q.Eh1 frTsq = b x h gq

ri ryr qrqrtro'<ur rRN,"r qt+,E t

GI) vrFrEI q{q
vftrq q.S$r+] fr{srrr $ftr d.f4 o1-{sq rrtr{lq re$ilflE Tqlil<R
q-q1"i3{qT frrqqr( Er qgt TqITET Tq1"fEIT4R q;rrg+1 ffi-r z6k re Ffiqr

ffi rrt vqrqrtr{ qqltrrqr cqt<R rrft q.q.q. qn *{sq = 
+ 

(u + b) h

Eq ri qu vmr{rowr IRF?T qtra t

I

\r<-'-;"-s't

n1 vrGrra retq
rrrErE q-$"iq+,r fr*qr+r vrftr rr*rq Tfr$iq 3{r6rcdT 6rrllT orfl wngi t

Trerq Kr@ f{filiqr ark fr*qr tq-rt5r* rrft fu"ns{ T{rrsi I ?Rlqre

TTqrE q.EttErqil f{sq = } 
f{60i6r rrur{5q) Eq lTd' qu urur{ro<ut rRlitq

eirq r

A

qfurd f{rq{ur lYo

DA E
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I
qT

ED Tf,Swfrt #rqq
Tgtqi+i *{sq+,r Enftr k{qr eqrq S rrft M, r Fr*rto-ril +rfl {rnsi r rr
ta vzv frer hq rqn rrft k{qr ffi Tft pflgt 3Trqa snsr vrngi r

zr{ttre TS@ *{sq = ! tqqaszfr trp x ftr6oi 6e ri q1rdr

{rqrfr+-rq rRlriq qftEB I

--.+

qffifir rr{ :

TE1iq wa ftTeTqiFT ffi qser ffr+r-{ tsd 6qR qr{+q 
r

Y. rq{ <rqfr :

. R.K. Bansal, Concise Mathematics, Selina Publishers.

. sr frrer6r5( TfidT { Tnftts, qFAk+, rrtrra ftrqur, ifi gtror FFFIr?T

o S.M. Maskey, Modern Mathmatics, Ratna Pustak Bhandar.

. rTrtzfu+ ftren k+rq frq , rrftra qftreffi hiflr+,r66 (qr.h h.qr.ful,

. SEDP, Four Week Inservice Teacher Training Package (Lower Seiondary and

Secondary)

. frf|r+ wrqTfu'P{+,r€ frq, rrfurf, ftruur sftTffi+'fTtAr+r

. Wally'wallypop' Green, Mathematical Adventures for Teachers and Students,' 
University of Philippines, NISMED.

o IGNOU, Teaching of Mathematics,

. Morgan Ward et.al, Modern Elementary Mathematics, Addisop ',iesley
Publishing Company Inc.

. Paw J. Kelly et. al, Geometry, Eurasia Publishing House (P) Ltd.

1Y1Tr&ril frRnur
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{IIEE: {tr(I{|IFtfr

cftrc,
?tf,+, S-{ilcr Erffi qFr+'R T<-f,6a} rfrrr yvr< qF{rqT rrddt I qPrqFrsi

furrqr yfrq rri ffifu Fdq( (4-+i t{i srydr+R 6qcr Eq( r qrffiq
qr+,rr6sr& ftr+n qtq fs-cT @Ef 3Tr6R d I Tqrcrurqr fi.r .rfri tf
Pqrro ftr+r< crr€F( r Tf, T* tqqq { Tcfok qfr qrfuft ftrryurqr rd'+rcr
qni6( r q( qrarlt qlt r wfoPr+r {rqrq rmvn +'{ft ki qP+-€ q-i <rEFtrrrr

Tqi.rri.yqwr yrftr{A 6 ;

ftqq<!:
1.1 tfil (Cinie)

t\rr+ srSH Tf, crd ftreNI d fEg= r wft Q'e, T{r, p-sr qrf( T<dG
rftr ?rft Tirr+rt Tq.f6-+T eftqr tsfiqril rmg-E"dm r ffir +qrr& \rs'zr AS
Tf, kfr aror t<ffr< qr.rrs q* +-<, qRfu, qrr, etfqm, fi-sr, Tf,qrs, fr{,
qrc Tdfifti6,r qltqr Bqs-trd rrrEFFne qkTq rravnqd r

td{rffi \rszt ftkqd ftiar-s H qszr rtfuzr mrwrm rfr ltr"rni
+frt EFI}( tq-+ra ernssr* r sqqr{ qrur sqrt c-{qrs-{ eiTrst'+rm I y(qr$
Ai<r tH W + qtn-q sT+ qrtm g-qs-q rrg r sati fr-ft u+, vs qr

T(qrg( dfr qrng-cw+ rqq"tr E++T Tf,+,r 1Trtrfr6-6r qtqT EIils-q rRTg.qrrfr I

ftrr+ sr{H Fwnffi errm+1 gdT+,R Ea.r futl F<<v-gffi rrd F{trH

furfrr
EF) qEIg1 \rg'a ifrdr sqrci,
c)frsr ff+ qu Et rrft fr-{rfl (q d,rfr hft qrqrg+ t ffi,
ql * ffi fur+{ n-q il{n€-{Tril I

rrfrnd frrlnur 9Yl



1. ffi qq*-6 ffi{E lTqr qr€,
R. frEr+i qq f+E ( Ttrd ffitr EH tqr fnrqr ErEt EB I

s6iil f{qrffi tft qsa Tflr+R qa, kr qaTs$rt r d 6rert alRrqr

vrqrs{ ilr-lr$rm r qft qRffi E+ fr( ftrq( * qrtr+'I fsffi ffi rrft

EtFrr q+rrg{ iltTrf,Srm r qrft qffi Fr-rlq EFld FrT.q fr Tn qlkr 6tr6tT
rrft Frqts k+,r6il tltn-gilrfr I

Frqls : Ttmi+1 +1sr vlrdur EB t

s6iil fr'-qreffi qe qrrqr qt+,r qftftr+iurffi k< wrrs-grm r fr +iums

mq rcrfr r Wt qrqfi Eild,r qffi rrq4r 6q1 qffiplu1 1

ffirur+1 sErtr tq erngTrfr r

ffie:
1. qst srrqr qmnRr qftffiqro rtFn 6q{ r

R. gut'qrqqr BrrurftT ffirqisr qPfrr+M frq( EB I

lYiqfud ftRnsr

-)



q.? v{fi{fn (Symetry):

ftrer+' qrgH kqrrftrorTri srft+i kr rrrgq ffis-$rm r grffi dmqr
{m uq qrrrcsrm r kr +d ifuq 6mrrq rnrssrfr 

r

sffi qser Errq rEqrK r{qr\r+t rrr{rkr q+ rrft MA qrq qrft gaffi erw *
lTr{T ErFngH wrrgsrm | .F,rllr frCr 6Til fur *+ g'$E',q rnrssrq} r qfi
lfiqr+qrq +rdT rrt( qfr rr{ qrnsilrfr 

r

qst amn kTqr r@r Trt kr ffi W r{fufu ter ltine 6f symetry;
rrt+ei r

s6iil kqreffi knrq qrtFr qkr6s Er{$rfr r tqr lrtr sqfufu tqr r+q

il\r+f q€rs{ qrrrctrfr 
r

s6fil hFrm qrffiq kflffiqn vqftrfu kr rcr qqEl"r f(I'rfrt

1. krqrs \rsar vqfr{fr tqT

R. +iur wa sqfufr kr

Srat vtffi lqT

v. vrqr( rfi[E 1 *er vqfutd tqr66'

Trfrrd frRnur 1YY
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llftrd ftrarsr

{, gIIFIITIE

(IrdR qgfq
\rsa scfufr tsI

q. qqfi f$a rqfufr tqr

s. qr-qr€qTtq f 3rta (cfrtn tsrfr6

q qETiT r qler vqfufr tsGi6

c. {rt u stI.I (. qI( (qI6G,

10. Tn
(--.
i\. q{fir:fr Tcfufu

tcr6

1Y{



r. frd wF{F{ (Point symetry) :

E+ qrffiq qr;rffi E+ foqqrg 1gg0 qfaficlr rnii<r {srFT qFrd6
qcfE+ftc (iivariant) 16€ tTi + e{r6re F4-€ (cfuld rTq+i 3{rdfd qP{€ 

r

{-{ k<qrc cR-l6'c!r rRraq I Eq kqqr6 {cfrffi +< (cenrer of symerry)
qP{q I

sffiol-+} qrftT Pod er€ 180'qqr&r T(I+ cr{qrqr qqr{d rffi ifuq r

T(cr k< scfufr 6 |

P{q-o qr$Ee q-q+S s"tcrqr+T ?qfrr< qqrrrs { Fr< aRP{+ lrqrds frs{
tqr crfued { Fc-< Tcfuld qq6r irera66, irq{'f6 c-i 6r6gq k5rfr 1

t. qfi(tfir { :

{f,, k<cc ( rrfrft frrerr+1 ilftr rdu+i S+ C6 ir}ar e{-firE +Eq iqrt
vr{fiq r

x. (fl{ fiqfi:
o er. frir{6r$ Tr+{ r qrrfi-F6, clEfufi qfrrc frrqq, {& 5rm ronn r

. S.M. Maskey, Modem Mathmatics, Ratna Pustak Bhandar.

o R.K. Bansal, Concise Mathematics, Selina Publishers.

. clafufi fuen f{€Iq +<,ftr( yfuerfi fr{ftr+rro (cr fu, h.qr.H),

. SEDP, Four Week Inservice Teacher Training Package (Lower Secondary and

Secondary)

o ifF+ qqqtfu' F4-6rq +<, qftm ftrer"r eftrH-fi fr{ftl{r
. wally'wallypop' Green, Mathematical Adventues lor Teachers and Students,

University of Philippines, NISMED.

. IGNOU, Teaching ofMathematics,

. Morgan Ward et.al, Modem Elementary Mathematics, Addison-Wesley

Publishin g Company lnc.

. Paw J. Kelly et. al, Geometry, Eurasia Publishing House (P) Ltd.

qtrd ftrerql lYi



qrrr qt{
Rr{r{r<sr, ttim, FqF{ qr eH Erq

Competency: Explain and demonstrate ideas and examples from physical world to
mathematical world about tmnsformation, use tesselation in ui.r.$oom
teaching as content iLself and rccreational Iearning, teach scale drawing
and bearing with concrete examples.

Ilt6 qrtr : Fflirir(g]
1. qft<r :

rrrld' ttoo EfufF& sFidrF?Fq-c $ qqEi qrfrfd k+r{6r 6.ccr
gr<r<<ur qfufr (Transformational geometry) IIalr-<I Tqi frur 6] | llccT T+qfr uqrfirfrq qr+ffi \.fire r+1.qr q-rq Gransform) sP4-q I tffiq-{qrftft lrepror qrfrr qP{ srrl<{q-+i uRsII scq]ft srefi qq+i B I {Ftr&{nqftk+r fuFrq ftrsuror qrftr y{E-e{, F{rqrq-{, cft-fi..csr, aqr
ffi rt{r rr4 gi6-g r qrqflr+ a-r+i qPdf.iF rrFt-r+i cqrfi.ccT
gFTrm(vr Ilqri{r rtftq+} e r {{ g6rfqr Jsometric FqF[rfr{l[3lnf{ffr tr{r{+{,
F+grrq r cft-fqur aqr Non-isometric e,rrtr<rq Erd-rra p{Rrt-fiERrle-ifr

deTr fr ftw-{qas Ftrc{sr rr+ dft-firrs 9<( rTftTdr 6{ I

r. frcq-{q
t1 eIFfl<Rq (Trarcformation) d <{'
kqnffi "F-d{6} 

qnw q-fiHr qqT sr{rfiErdri rfinFr Gunction) iTr

fufiFT (Mapping) 6r GqqT qfunk( rFi rqri qftrd q* r \'fi-srnr FdqT{?+

{fft +}, $tFr iA-B cT A sr r+6 ({s+} B cr eftF{q q\-(*
HFn<RtrFIT qfr qszl q{ d+r Ft4 l{<F6.+i +,qrffi yftffET (.€, &6, d
vr ? +i d ,ri qsrs'R r srw+qr e16p61q qffi (ET+ fuqra (one_one

mapping)i d rqsfr q-fi ( FqFtt<r<tT vffi 61 rqP< <+nrfr{ur T+ F{q
A qr{ ir6I fr-q efrt+er A' {rr hqr{ rtB !{i Mtd F4FrT<R,,i (lnvers..

transformation) T'r fr k< A I qG A riq kq6 .rfu r m-cl f qr€ (x)=, i c-{rqq* rqrqr<tsr T qr{ T(x)=rqr x-xr t qfr q -gi qd{ a I

ffiH Rnirr



TqFfl<rflF5r gEr6or66EFr r6r+Fn qft i+flffiq gfitn"iT qq I cT65A

ffi'eftF{E Bqrmrqr ?wqF+-q r arfr& 3Tr$iT qtdeqq -{ vra-e (<r

cfu rr{d r ffirst {sr rrci kg'qr 3r{6T{ t{ qarrftE{ r rrftn C'+ T<-drt

\rfi 6r*{re mtr Br+1 6rSqT {td rrtd r rM qr qs(d q's'zr Frqrcr At+
ctH qfr er r< 4t u-6a11 $ft ffiffi rrt g+'qFmrc srd err;rfi Srrg t

steqrstt f'st iift,rerc q-ffi frffrq qlE-"r+} ffi 6qR rrt€i I

IqFil<r(qrFl qlr q''fl1alil dfrfirffi 61 : rrr+tt (Reflection), k€fiqi
(Translation), qfafqur (Rotation) t ffi+urzg-q+qc @nlargemenUreduction)l

ffi g€ sqrr{qr rtr+d'ftrl E{ rri qffi sErr<oras fi-q{r: P{stl.q, ckfi-qsT (

ffi+-<urzrq{r++r fl I 8ff6-q-qre FTq,{ frrrrM-sr<ratur q+fr

qtrftq qr6@ qH" E1 r

e.?. qF{C'fBfi flsometric)T a1wr5*afF (Non-isometric)tzIItflEr€I :

-*aqqr ftu1{i-A trt ,,* errrrmur Tqi qffiq qr6ftG6l ffi Gosition),

qrdR (shape), { lFI (Size) q+ qt 4-d-{ il€ ?' +i 3ffi e{T+1 g{r ffi66
ffi wsffiE Fr+r-e ft-qR rrt r rnf\ kg\-+,r s{r6rol-65-qtt E+"6+cr ftck,

siliER i qrq qffiq 6;ai ( ffiqT fiH q-e s{il+1 grturrcr gesa-dTrt flnfu
qar( t

qffi qn E<fd i{std qra qffG-t{ EB I 3IFrR ( qlq 3A rrq I

ft qt Isometric SFn<rtoFFI vsl6(sr66 61 r urrs'i[+ IqT{rfiordr€ q-{Gc

(Congruent) elFnEr{sr qP{ lTF;rE t zrg sr+rtul $Tl"il<r€rr{T 3il4ftr+1 {+ d
k1E6tr{6i 1t r uear (qt+:-d (corresponding) Et tf,€r{i

+"a * er+t 6q I a{si( 3{r{t'rifFF eFlt<f{urrTl $ {A qqfrGida

(Invariant) 6qrTr rtrfr | q{Tdn', gFII<Rur { ct{5qq snEmifa{ (qH|<-{!I

E(r
*rm-a ot+ tqtilcl sffr{olcT Tq-+1 rffi ffi} rFI (Size)qft qffi1-q Eq 1

fr Non-isomAric eIFIT<Rsr6t vqlE-{Er d I qR !r6ra+1 HFII<ITuITII 3rr.4Ff{r

Et Ei kqrs.fr{d Eft Er+1 etdfuq+r q-rqtfl( (Conesponding) (t
k6rs+qd (Au-<T EA Er e-A 6'€ mr*< &ql r qfr { qfrke +{q

IrIrGT qr{ Eqt r qlt Non-isometric sl?[rfrTurfld sqsq (Similarity)

rEFr,-r"' qt{ qP{q I IsomehicerriT6pq-rrT fur (engle) rri qcffif( Tf€ t

sfti ilc (size) cfrEffrd' qg qft 3{rdFR (Shape) s€ r-6q I F+Rrt+rET {
T{TiFEFT Non-isometric gFn<rOI fl I

ffirc RrHsI 1Yc



Tf) r(lzl.fi @eflection)
P{qrrffi vqtrq Eirrqrc ?ftri qfrP{E d mt diTMIt ?H {s, q(,

r6re-+1 ffi sfdHrE +.qil enFU ri sqemt BdFEtt rrG r s-ffi
it6r r<r+drnqtft 3r$rf,66 s-{rq r q<rqdT+t sfttfotst, rtrrdr+1 3TH,

qidffi FR"q lrlErerrTr qft WqqTEG tTg I

kffffi +rftqr \c"a fdl[-d ABC k€{ ffi r r<r*ffi grer m nsEt

qrnq r fr qq m qI V{T (rcfl ABC d sfdlqq o-d tftilq tt ilnq t fr
BTTErrqT qkt{rE Frrrdqr nilq Trnq r fr sfukq ABC RrA rl"t (qqqr
6ff6r[ rr<r( (m.Cp Rrt< cp ilr{ cp=pcr Ei rrt {dIffl ffi c +i sfuHq c Tf,r

qTr(B, Mffi Br{ Ar gtrr finl"T Trf+.€ | fi g[qwq-6cq,r qIEITGTT r<rrdr+r

ktviTr66 qFqo'd rrd wnq I '
r<r+dffir ffiar(s :

1. rcft { q(6} skkq rfi{ffi oTe{ (E{r) qre T{tR $qT T{gr'( I qrftr+l

k{q, cP=clP, AQ=ArQ, BR=BIR E t

R. silefr ( ffitrd sfrftrq qoersH sd tffs-€1 rt er{sq F6-( I

IABC=aArBrcrEq t

t. Wtd 1 stfrf{qdEr qrqftffi (Corresponding) k{ro ffi iqrdro rtr+ffi
q{qr i[q E6{. r qrt}r+l k{qr m l. AAr, m l-CCr ( m l- BBr B t

v. rnr+ffi oTffirn qiol frEas+1 ePdf{q sff fq I P +t qfdf{q r i ge r

T( giFrc6r fq-{ffi qqfrlTdfiq (hvariants) (6q{ I

{. qft R il m qr 6i Tfi{dq w{-ia { R(x)=xt (x +1 sfuHrE x' aJ) rri r.-'(X

')=x Eq ffidt rfff,dq' rrqi xr +1 eftrt{E x E"€) I

rrftrd ftransr 1YC,



T<r{d.T6r fi fuilverrcrq,r BrTurGTr ffi
Tq ftrETd F+rt-d PeR cr{ r<rrdrTd srsr m rrr
tr<rrdq rrt a'rn( r

E. qt(t,wr @otation)
P+qnffiq|M qrrrTr qrrqtcgqrg I

v* : ti ffE tffi, sm ErTr@, EIli rrqt

rfr€6G EiEil, Erffi V6 EH, fctqr ?ril+} qffi P

Treg Effi si qftmqurrr sErfilr55 E{ I

ff,rffi qszT hrq ABC kq qrn( r ers
P*rfdilr€ ffid€ 6 qft 90o (qqrerr6') rTT Erilqr
gPdP{q ArBrcr o:ut rtn finsi ,q+ Tereqr
ffi'66 frE 6qsq rfr I

ffi aABC +i k A ( o fr3 r o qii iiry rnfi Ao trtqrff fuq( \rgiar

F fuE I nr $r+1 qPrtrfi Br+i kq Ar tA +1 qhkq) vtn r{ng r crai

<AOAr=90o laqratrqrknqr) EB r rff gffi?TrErc arq Pq-€66 B ( C zFr

fat{q66 Br T cr wr wnt I AABC Frr{ 90o (a"Trrr+') qktrwr .ni wq d
skkq AIBrcrfrfr r

qtsrqnr+r hfrsrdrito qtt 6"eqq qg 
r

qFrfirrrr*,r P*ilrar{s :

1. Wtd < qftTfqq BrT6q q;tf{ r q€r : aABC=aArBrcrE I

R. qffi trrkrcrrfi Gl+] EqrFrfrq qr+rc qfc+,qur+T +"i-{rc \ut
f6{nqr Efr* dftr6, fdRTrq'q (Angular displacement) rrEA r

Tfrm Rnnur 1{o



I qr.+fr { ,ftftq-+r E-g6c lirqi M eqnt+ q& ci.rcor4il ffii-{
qq{ qrfi I

Y. qft-{-qsr+i Fe-q i{cffiAtq onvariant) E-iI I

{. s-+4il ($6} ifincr rT\.d qft5qurqrt EqrFEfi { q# qr+1 ffid
frcncr qqqil cffi u-trs+qfanqor q1{a r

S. qrkfrq Brr{frqit qfarqq qft cfrt{q qrrT qrni,? qffi hE
qiM dq i Fq{n qrro q-fu r

qR-ficq4r ff Hs-dr66rEr qrqraqr kqr{t66'i Hfrq qrffiq qrd.hd6 (

aTq iqT, PiTq, qa+et iTrt fuE\r+i qffh'qor+i P{g, Ehr r frcnfir qrErrcr
qf.fi-cq qt qtdi{q66 trirr qrrrg I

g. F*qq-< (Irautrtion)
+n |q-dqr q\r{+ \.sa ffi a-++r C6 6rg-{E q-+1 6rffi Sqr€-{ Errrq I

\rs.r €6ilt{ ffi{ q-+1 ErJcr Tqrsr mn( r F{ql{rs-<tq P+rqrq-+o}

ntir4rqr gqs-,ir+] Wqrd rl I Fr{fn tft-s' ffe-{qT qrqmro \16 6r+{re q-+1

6rdcT 5-{T+d, + q+ F{wTq E-{ r ffi qtd F{srq-fir 3n r<nrws
e'-<-d qi I f{FcTcr ?rqi e-qzm+@ rqi ?rqfr qm qqrsr +A W qrsf{6
qd q+ st?cl aern (o (t r F<{Ir 4r{fffi q+ ffi ffna1ffi 1

ffi q.q.r H1u kq qan{ rfi hf{qrd i ++ Erqi r r +* crfu

.f:

Rr<i gftP{q E-<ir qrRr (B rin 6rqTs{ P<( |

qfuta RrHqr 1{1



Ts Fficr i q6rg Erqt ( 1 q+r{flfr{fu{ F{sTc-{ rrqi qftrfdq A"B"c" qrcil

qq+l 6 r m srtrctqqr€ f1) r+grc{ rkt tqqld F{<qrr{ 6*+q) i
(2/

qirri qftq I

fuqrrmt ffimrtc ert F{q EFFI cg :

iFl ur.+ta r q?dP{q 3r{6c 5c( I

11) F{€{rq{+ (Ilffim (t6I F k{ilr€ vtt+ 56 ( i'fi kTrcr

emn<rq rrtet t

rD t+qrrror qlftr Ffin r qktqzilc @ircction and Magniture) d wtra

(fu1
qfr aesc ar€ +€( , ai Fffr ( ;lFrsfi ksrr{ rqf sfttffi argtgr wq

uqrfi) 6 qi

AAr=BBr=CCr=i irfi AArllBB'l1cc' qq'
it. fr6R (Enlargement)

rst tttgqre Fr6ttd\r+,l (\.e qfu-+rt wGFIE-GF' ql'iFlirT stdr66

kqFft66-drt W r siitrtr qfficr Enlarge { pt6utg fr"EI
kd/3{F(/Text EG r(st-{ qt r ffi mun F<q-or uttt aqwq-+} {{3{r(
rrt r qH, kr, 3T{CfG

oir tcl Ed qr 6td T{r
Trfr {d {irdrc ffi
crfr (Scale factor)

(trrftircT B[fiStr rRTq I

fmnffi qS-a f*".Tq 
o

ABC nf,q arn( r rq-sqrt

{+kt6qrzffi1t

{frrd Rcnsl



k€R rr{ v{nq I (o d wEteft ffin+ Fqq<l r

A'

-

fi fr{frt wremil ArBr=2AB, Brcr=2BC T Arcr=2Ac B, A'BrllAB, B'crllBc
I atc';;nc g r fr furrs.+i sITEIrttil k{+1 qrq, t+<rc+T Tur66qti gi'fir6' rrg I

frRrm F<frsiilr6' :

1. hkTrqr qr6td r qfrkq vrr6q 6q{ I

R. ffi ilftr ffi *q r ffi rrm Er€t Eq r qft ffi *q
o r qrfr r g rri qgqri [o,K] t wqrffil 1

i. ffi qrq] K>l B vn er+far<r etdP$q trdr Eq r wr+fr r sftfuq
*-f,qrd \'gt ffinqr Tfu{ |

v. lffi o<R<l B'rri sfukq sTr+trr<r vrfr 6a r ryft { sftrfuq
&iffic qst ffinqr qtrt 

r

{. ffi qrfr K<0 E rri BTr6.td r qftf{q +rflz k rtd rflTrqT qriut 
r

qtdtdq vd linverted) qq 1

q. ffi qrm K=l B rrt Brr+fd r qfuf+q q'st gA qffini gori{€ f{<rR
(Identity enlargemeng uFfA t

fi qr< f+,kr€r ftreTuiqr€nd kqratr66iTr€ prqfukc drtr+r r+
eqr( r

E:----

Tftrd finHur lrt



Y.

,Eai" rri t{r F+q r '{1o' rri txl F{€ iln<t I

qficqlsnr {,T{

eilil<r€r ftreTurdT drftT k+,rg fs-q eqn qrtilq t

rqf <rqfrr{G :

o er.ffffiars( Tildil ( qrffi, Hak+, qtrrc ftrmur

. S. M. Maskey, Modern Mathematics, Vol II

. Florenda L. Gallos, et.al, High School Mathematics, SMEMDP

o S6Op, Four Week lnservice Mathematics Teacher Training Package

. NISMED, Practical Work in High School Mathematiis

,

a

1{YTrfrrd ftHUr

I

t.



'lre d , Ct+qa, fuerqim €.F g<<{q

qfrqq:
rrftrd frqq q-"-d6"n s-*q m +r-.qfr"fi vrqrfr6-6} $qEn;T z{T furg Pqq.r q;1 d
q-A m€nqr{ q-.r< qrt{il Tt h\q-q-qsd ,n tt+{-{ qft (,szr d r qri
kqr{t66cT Fsf-{r.qa;- d-{qi fr-+TT rras-u r t+qmtqko ir6qr fr frqqTqd
e'+{r+ 'rrfrrfr qo +iTr d' !r+ ch yk rrrier r t+rftrazqtrqfu-{ qrffiq
sTrmR-dc-fr cqqrr+q d ftft=ra ani Wr r+ sffi tti<-{ !Tf{E I

d ct{ ord sr rsdrd ftr++1 ffirqdrn ffi 5qfl ifuq r ir* : ffi
q-trr, d n-rc+1 rqrq enfr rrq-eft qr;il 6qqr qtn. rrfu1vr€ tu-( {q il Erfi
g-c qssr rTk1 qt{'q r q6i 3Tr+r{ ed 6a m v* fi+1 r

a-q'rt qgr-qzqrft qorq sTrfr Tdrs-<t sm+'i q-6Tq t-{ Fffrafi qR-g sr qr{rd
rft qra qrsq Efr-ft rr{dSl {6l-ffir te'+ c+il€ r qr+ q6rs 90" qr *EI r+
!fi strft S-c-qit 3rrrrn srtr 90" cEai €+i erffi sfl'E H BrrTrfu qaet r +fi
qft cT( qffi hft ftfl *ut d rri hft ct-ft Tq-46r oflcrcqr qrqrTo ffi
+itroqvn q-a ci qq r

6rq Prq^qrpftE f,-6ql skkd crn'tsT qft\r+r eq r ad arfr fr
t{qq-66 ftrqq qt d.firfls flt 6d.F-m ri iir r

ftua<q:
l.i ttiffi
frre-+ rc]6-{ yrq: we} 'r&,? ftTsrorq.r +ffi-ft {Frtffi sAT rrf{.€ | qfi lfiT
++ sffi ir'eil Br++dE-{ rt r t k{ s6in aftTTssarftft vra v]t rrd en5
w\r+) fH r

sai* +err+l q--flm{ql q-+-q-ir P+flr{-ffii srqqt r ft ffi qrd
6,r{rs+} ggeT 3IFrfr 14ftq 36smx29sm) { q.'6' rq E6T kt[fr | qffir q*
PqETfir{i *ni rqo ?flaq r us +dr c-+;ffie EFefl:cr il{ rrrffi tnqroarq
sr? Bt& qm+rfr P<-${ft 'M m''frfr q-di T+qr +fr Hr ffirdte, s"n+ {r*
k* qnrsq+ .Ffrri r ffi sq-{r€ {rtrq M r" rffit +mqr tr6,

Enziq-.r.F'frfr@T ar{T ffi Tr(d qrt qfr ildr rri arq y. s6iil,
kqrfir<d-dtii lo/1o q'{r+t s{fl{r siqFdr r ffirrrftfi c-R cf6.i, T{dff6
E.eTr+t yrsrrETqr qfu{d'rrt( q-q-{t+T rmrfiqq} |

1

rrfflf, ftnrsr 1{d



.rfrrt-ftn qH rdqntror€ Errrr+1 Brr+il Tf,+] q6 asqr ilt< sc+1 r<q'(
qfteqr riqr r6il dld qqrirfirm r ssd {t qd s{*a qrt o.rd r1qr1fr 

1' r< trffir5sR +lts r

T{t6{frfr Brflfrr{ rrt ffi qfi rr{rrm . ,6 q}rr H" Hq r r+qt6T

6q ildr !" qffisy erd'qEv{r f{ffit Frffr1vR ka qifu :m
i;ft rrffifr yrq rrftrfr 'qqffi k{qT qfr 3rd fua vq rrfr Ti qfti-fr

*er i rri f€rffi "qfu6\ firx' rri w+m t<q r fuT Tft'ffi TrFrrTT 'fr Fffi trqr \r.rt krqT Eiqn E ( (+ +€rrrc g+' 3TrRFrT

frfgq+r r{" vi sr< tqq r fr ffiqT srr frqfrer kr qq er+t vqffir
ffirTrfrr

grc fuqnfiEl"-Gfl'{ qt{ qrffi k{ ftar rqqT kq qrfi.iil {+1 tTrlr+}
qftrrt r rd tq{ qrft ffiGfr tfil( ts qrnsilrfr r

q( FFr-(+T kfl66 srq: qfr P*qnffi I Er I stdr H'q'ff *-o16 pil?rqT

sqff,$rm ( irqTrqr {ffifr lgaT Erq ft'Trqm "kqr qrffi qPdn rrffi
ar€ qga qFn{TT qhrqt Tfl rR t" Fq(qfu sait aeTr t{rqr+-qr$qr wr fur(+r

ffi vt cqrur ffifrqor qrfrr 5cm"3cm iir ilrm) 6rrrq?Fr gr.166

kq( .rdr-s-$rfi I qtfr qrqrfr qrqTrTr qt{ terq r rriirTt .FFrlriFT q{'drc qft
qrqr r{ q{ns$ffi 

r

rrFil frRnur 1{q



fuer+, qrirGiri \+{T1+,1 5cmx3cm +r d cq-r+.s-a€ 6qr1+,r cffitr irrqvtEr
IrrrFrT-r{ rct-rd6Er r€ qrs r4ftq 10 *at rtSrkT 6qcr qlqffi qralqr
zie trniryf+ rffi Wfa eqR qri 

r

I

nfisq-+} qfrrTmnirr stq irqr€ErTt I iF.etrfi 3r+t qrftrfrq
Template r{trq) tqrs-Ttrfr ( fr B{rsr.Ere i{Eq6}
tersgr* |

m+ros rq(qr{
a+fttr{ srj cF{

E-t qr+rcqrd qqqE-+q r 6rd crft rtrnn+c rra-( q-tr68 sr
ffi tti-cq Er aqkq (Tesseilation or, Tiling) rrfuqi 

1

qftrd ftterqr l{\e



T+d{ftn fuq tti-c+rs q\r+1 qt tqrCr1 .6rrF q{4rs{ errrst wfr r

Mrs,-+r sfi Ttqfu s6in hfr vtq-flo T+i-fr "cH qfuf e+ qJ-a ts.-i

+'d q i q'r*cr {.futa ffi e-+E ir ? iq'R M t+ilffi +:d F+r+} fi t

Mn qH tHrm crierz qi-ei, e t fft qe[q ( T{t+1 ffi P{f,{rc
qid E r ffi .... F{rqrs Eiin e rrft sfi iEq t

1. =qt Frqftrd qrFr€iq q1+fft 116gp1ry polygon) q?iFT qt Etrr
ita-q"r,{r* Frqfu"d Zt-+{H (Regular tesselation) lTfr€ r q-€ : R.lrdTq

tt5u, a-,t r

1 EEffi-ffiffiEqrfrffi 3fletd e-4hT'rrft qiqr ztfrq<qrt
qd trqfird tRsc (semi-regular tessellation) rrffi 1 q-€ : rrfq+1 qrj

{ i cIrtir qEIq!il@tR€-< t

ffi-3{Iqtilqre E+4T R+sT6Tni sTftrqFffi 2ffim (lrregutar

tessellation){trq r -"r€ : qri i t r

lIqffr |

cfursr cfk nfu\r+T qtoTrqR+q Eiq ffiTrsTrdr r -fiti kqrPffi ({dqr

Arrrq-< qfim r

ffiq-fr ffi er-d 4,rrrq-4T qx"{q, Hw, +,i, err.e -re, scs€trq,

rr{(H{.q ( rrrTqEl1qfiI Template t+mq q{ *g psko Zrn'+{-{ TRrsTrd I

y&fi q6-Era v-*(a vt< trfis:"flzi} r qai q+r.rrq, hW, s,i r
Trcqq{-drqrc q@ qrl titt{ tr{n ?R ffiq-rqr-dq, Trqw.fr[ {
Tcqg{qt{ra ffis-{ tT\.+1 tfu\r{ 1 sdia qrfqor Template e-s s-'irrr rfr 3{d

hqfu( 2+}s-{ dqR cli rrffirti cft fttrfr t lEiA ilHiffl-'r-R'pr-di Tq-+r

srmfrrla qH qq qaq-.rei erftr k1 rdi t

?tdF;T:
u-gsvwrtrfra BTr.4tfr66 ffitren€ erqe qft-€i ) ERI qqtrq rra wi tSgt

(qR rr+) (ffi ?qY+{'q qtra r?th:rvc q<i q.q:i wrra e<ra s€ cr.rsT

qtrd frrHsI l{c I



B{r+:f d6 €mfi) n qr+ arP+\r+r EB( qr6r r&4 q-{r grIFI qrttiFr
sEts-dFi qrrr{ Frrqr fsst k{nqu at+r Eq1 I }qt+s{ trqi el{{66-fir
ffqcr qrfi 6ni At&{ r ck{ cfr fi< r $-q+ qrorr+i zrq-+qre *ilc+
rr+ si+i? r *is-c rr+ sH qrfrrdtc ailqtd-d!6qT rrSv F{5w, +t r
Frqfq-d qs-,rq cr+ fl | Td, r<Iq sRTq 3rTfu fi-4ft-{rc }++fi{ rFi
qi+?+ r tilite: .rd ccl-e E-i-+1 erET zrrq-fl fu--<asqr +i sirords mq<r
1qo" E{ .FiB r q€ rq+r{ Fr1-qqT ,-d+. EIur ro" 6{ f{r s fcr rqres lrar
qqo'q-e rri +,fqr v *a Ecr r fiqfud qe{qqr I q}a q-rrrs fq-<t iqo"
(iI r iR hqitrfi vqrrqqT 9-++ fiq.4i{iisr 1oq' Ei E-<T 

qpd Tqqrqr znr{
kfic qft 6r+ i1o" 6t r-*t r vtt rrqz tsti-fi r+ ecr-< #q r

ti*F;r61 qrE'R :

t$ti-m 4<-crrr fqftra, qtjtrqk< r qFrqfq-e trfr dla a-firrfir q61 I G
ntrrcEl Frqftra vdtrdtq i{r4Pr66-qrc d i++s;rffi Frqfuf, Z,{i+q-{ qfrB 

I

iltrI <{ Er fu<r qdt c+rr€r Frqfq-n lqrf{dl.q B{r4Ff6-qtz En
2fi-c;rqri q{tfiFn }rt+s-{ cfuE r BrFrqfrd qT+&GFqTr gi tria-<a r

F+.re ar 
=-E{e-*ra eh ar€ qFrqfra tqt+fi qFra I

16) Frqfufr Sfi€-{

ii zit+€n r zflir5a I

Z,sii-s{
F{qfrrd oftfuiffiE- qtrqfrd

i-Y-E-Y qf{qfud qE'Tq

?'-Y

i'-Y-i-Y Demi-regular
Vertex-l

i-Y-i-11
Vertex-2

i-11-11

i-q-i-t

qr i-it'
Y-q-11 Cuwed shape

rfurd Frerqr 1{r,



aqir l\
i, +a PiTq-{rc qft\r+1

q) irdGrqFrc illte<

a* E
v 3rtdr a{iErd q+ tfi-ilfi{

zm-e Q
i m"dr s-e{{{rd qi

ir-v-l-v 2tilrt
zr+e @

Y-q-li ttA-fi

1'-q tttsc

D*:1
zrqq L)

t-ltr ttlsr

v-cr ttt(fl i-s-i-q tt+({
-a

.r* (J

t-Y-r(-Y et+ffi

frrsnur
lqoqfrrd



r) qftqfu( eihi(d

Demi-regular tt ff{ FdTfirc Ei h+s{

qffiltud@-Effi

curve@
cIrI 3IErffi6I I

ql lrqt6.frfr ,rn *1 d-e fui t{f,r{trGqrt ssTr+tdr+1 vqa, *gE r sqE
fro.rq firrs3rd I +,sr+6r+i eeri l0m, *cE s. r sEfl=i 3m rFg r q6q{r
Hqrffi orfficr lm +tar+1 T{ilr errq I

Tfrrd frrcrgr tqi



Mqqfu T& Herffi d'-q-em rrrq-+rn BIrcnd +rftqr "rsrr{ t0cm, qtsrg

5cm { s?rg lcm +J orffifi +&l-$R-+1 kr e-{rs{ errs-flq} ( q{{

riwt 'F+t lom il{ l0cm tb1 fq-{ e-{rt\r+} *qfl" r Hqreffi 6r+liq st-t
k{ qd-d-( r art{ E-Srd m qr<fdfi +M {rfr 6c d I qsr q-4+' trmf,r;

l:100 +1 qqrilcT ffiEq-+] a r tnmri 196 qffi l00cm i . 1666e6 vrt
t0cm:bl 6wII q6' rrd {rfr fu-{ qrRt{fr s-q+1 to,tooo qqEr l'100 tTrfl

6ql
{fifr Er<k'fi ffi srfr 6qrn sr{-( ,Tt + d-d 9{s 6I Tft vTrfr t wiil
(Errfi 6ccr frETffi kqrdq-+1 ?r4$d d.-{ gfe rri *'l-4 foErfr t

s+ T{d  iTrfrrt dq qs-s trqd I \rsdr q6-+,r kffffi lm=lcm

q{I{ Br<t h4 {d q-n lT\rd,rn lcm = 20m q;+rt fuSi EEs rlt+1 rt-a, gc

1.266 rrrffi qfi Mn sTrd s<Pd-cr qtnq r sR sifi RT6fr lm=lcm

cr+( + 3Trwft d-f, qrs {flq+1 {drq I qffiqr rffi rm rli A {q{+
\.{rfcr qfr d,e qrs nd sF4-€ I qq qr{'}i 3T{ q-{t6-.$-fr q-sft ftq, \rsIE

qt{cT T{n vi< 6a a1 q+ (qrcqr€ q5q q}'rtr tqqr hr ge< 6e t

msqPg c-ffiR dq irE\r+'r rc5r.65 M qr<ti-+, qqrE hona qrrs-{rrm

g6til ffi qrTqfr ka-rs e-{rs{ e-rtr€ r sc+\ qrRF{+, Frqrg

k6ra qrfr$.iwn r

qtrrd ftlailI 111



rt)

fr--.6

ftrer+ q{tfiriii AeT+fG-dEi Afi +fi{c, ffTrdI r q-6i qR Pffn q<qrt
qTB-{ erti qiftFr+1 ti-d r fr g$rs riPcq6} 6r$cr q,ET{r ffi

1.25cm

I

2.25cm

1:100
l:500

r q+ fr--ff{M qrH *atn,q sffir Tf,r+rr i6-Tcr srqrs{Td i
t+ar1tn vr+es rr$rfr r

. str{enq f+cra +tt ffi il{r ? EfiTEIsri +,P.d dqr ?

. sirGfu qkqrRrq ofu k{ft *qr t

{+fr e-fieftq' $ wt 90o, <fHq<-rr 180" 6q rrt r sa-Gfu qftqtrfiq 900

6 | a-t {+6'tfril sffi EflGk 270" qq r{ d-<r kfl$rs qrq
ilrR rrq"+1 | ftqTffi qqfr Bnrff{ft s-{Ktqt6 sdin trffi $ +.sft tt-{6 ?

rrfr rm r{rrm r k'qFffi str(-E{ Eikq-qkqc ( sirr rr+ qqr.6 ftrwh
BEin !{ar* 'nr+fr srrGfrs'qftqs'qr++1 4lq 27go 64" r HFn t

1Sirrffrd ftIsrsl



A
srn qt 'P6{ s(tl ffi 3IIEIR q1m ilf,r, 1R ?.n ffi}6{Srft ffi
lq|qrfr ftt sr< i(q' fr Aqdq ffiA ErfdA qf{ qffi{46 Gil ts-trft ifin
ig1*i6 r Bf 6Tfifi aqr€ qarq tsqiT, Fq-ffiT qrft qarq q<r qq ?ffiiqr ( EFdrk(

qfu r1fr $Iril srs{ +-q1-q (Compass) +} gt{r r,ift r t+il{t s-qffiqt

ffi-q4-6 ffi gq6 gq | frfuF.{sR B{rd tmrq qnerswr Ti q-<rs'

ftBrq] |

swf6 saifr sr< t q4knr+1 4rqqr sw-f4 km Ee rri tnrqr ftqtrfi' I

etfr <tlTor-E{, qfbrur-qRllm, s61-qffi ffln q'{Trsi urq iqq1effi
kSrfi sf(-strq4+1 sft frrft 6tf,T Tft vrq rrisfr I kE'raffi qk+dtr

45" r1fr str( Fq I qffi kqrrro-+1 feTfu ffiq ffi Er{ qh t<+rft
sqqfu rfrf.Srfr q+ ermelz n=6 srr+) ffitqfr qil ifiirst qR Frq

hqr+em rmtrflrfr I

A FrFrqT qrga il{& { B H6rqr erqi qE& ffiqdr f\zil r A e1E s +1 tfln

fu{fr EFf-d ildr rrft qffirfr sq? TFi"-{E) m f{qTffi AB +i 1fr trorfr t

sEi'A sH q6 qr6!+r (ft+.r qr+ M qft en+qq6' qi et 6qrrq rrlwir t

s6ra Tfqr A qre sflt ftffin qflrsi qt q'ser i@r +Yftrq} ? ET* A tfu B

Tq tr iqr qiF".ir+Tr r |aqrffi ZNeg ?nr{ srn€Evfr E'4 80'M t

ffi qrq rlri Efr glqqffi sfr{r rr{1K'+1 ltTfr r r{r-rE frq qs.4+1 qilit 90"

,ffi'dt +,r qh TdrfurqT I

iqffi B qre A qTq, B qr qfr grt k{n drdqfi gqi I stft km BNI qft'

Er"+rrfr I BIG{, T6fre1q NrBA t e Ere e +1 knierfo Ei eR Eilfiq 6ffi t

+nfu ZNtsA=l 800-800=1 000

Erc ZNlBA=360o-100o

=260o

{rfvta ftrErqr ltY

-,



ertqir G?ii qvar qftM q-Trdl 'q-sar qr$rarr A Era 60" d F<vncr

500kn <tqi B enairq sqfr, B qre I10" s-{r€ 40okn an sld qi c sra n
{E{+1 klttftqjh r Efr ofr d-cr t

kqr{F6-dni ss aqr+i Fqe q+rg{ flTc-{rrqr { s6r+ kftsisr rfrrrgrfr r

ffi A srz B (qdl $ 6st {rd q-+ F{ft-rc rrd' qa-( r q{qPs

s+{ri sdrn lkm nrrE lcm q+rg Fdqqr Erftqr ffi +H' qffrm qi qffit
rr* r tqqqfu si <6a tranffi i{Hi{TqR ke qqrq I

N'

c sre sfit FsI]T cNr R +r c sre A +i A"tf*eo . 46 6} qqfl qrq
' ilTI! -c-flT+ r AC tqr6t (qrg rm d cr.m ffi giR ffr-firi r

qffrqtq-dr rrd :

frqpfffi or4rs ft6a}q r fr artro-qre sffi fq-6riqT qto}

FTr{qrl {it{ cftr+fi ilqr< cr{-+{. r

o qrn] cr+<R qr <tffi E( qrs r E6iA Er+r Hflrq crrr+l tfr'q EEW rR

. k{t orE-i T{rs+ E +i tqFrq cr.r66-dI +-d EEqr rR r

I qflrq afgq-F6-+i rfrq rrfr tti-m aqn m r

c;rt' <rcfr :

. K.S. Sidhu , Teaching ofMathematics , Sterling Publishers F/t. ltd, New Delhi

. NCERT, Conterlt-cum Methodology of Teaching Mathematics for B.Ed.

Students, New Delhi

o er. 6rr+ar5< qtdq r ffift.?i-, qTqfufi rlftrd ftIeIlT

. Et{g-ff( srfiErq , qftrd ftreT.r

V.

N!

rrtrd ftrcrur lqr



qlFrt E
illtl (Metric Measur ement)

petency: UDderstand &nd apply mothematics in physicalworld's metric
measurement related Problems.

qfrqc :

*fu6 i{sr-{cT qfti EfE Tqm} cP{srt q(d fiTenr rrtrq | +6rqr slr+rao

T<.66 6Pd nrc-6r srft6{ ? sF( (t Prqt rei l +fr ard ae r qrft ?t++

ffiq q+stqfr T{(-dtx qFrd'.t (Efrrd rt*r Ear{ r +fuqq r<.f6-d};nc

Wtq-{r t ti-+rfi efu-q 1ri qffi mv k+ra $-dr edFrdRT {6q < T(q

(q l i{$ qA 6r(+i qrEfu{ rrFrfr vrqq-fficr rcr}sT qlqrE-{fr qr566-61

q'si a-qs-e,:ri q(d tft-€ I

qi vreewr dftcfi qlffrdtq qr+rras-dt qqrs (sJ qftfirf r+r+r 5arrs-+)
qrqdm Fr+rA aqr F*{q, qd{q, q-{Tq r fr+1 *rsc ffrfir$ qr+i
gftqrnqr sr& qqr rt fharol 'ri dtafir {6i tl:cs-{{ 'r+d r sR
fu6q, nrrfus, +({r, ril-fl r rilffi rrrdt fr'{s-d aqr qrq-a-+cwt CfiFd
gfrqrqn nqr aRq+ii crqrrs'd qqrqn rri atr+res ad rqa fti-e t

frtf,o risrcdr q<66q4 frvc, fruks i{FFrr6r qr(f,6 e-n-rGi +fu qftqFlar

ar{.66 q[4{{fi cd r+ qr6r qrs{ str6-+1 &awe' eqr s(+] Eiqf,r (qr ffi
Erd Tqa aru-o-t Frqtir;a t

Pqq{q:
r.1 cP{ftfa

tcrwo ffrr*ff Eelrqr q{r1sr aqr Trd qftfuft rqftfulce-+lt Fnwn 'ri 659;afr r

gtti oqrqr qrd q;r.rq-+r qecR.s-cr hsq, a-q{v, s-<t1u, q-q{q r Fr{{
qrfr 1 k.{ ar* S'q eru1lTqd fH r saiiq d qRfrG-d 

-qftfrrfd tl-6r&

Ks-cr hqr6''flq He-q-tqR rRrs{ qqqn fbsit t

5{ v<r ffi o,qrotdr6} qrnfu qr{rqr +-drsTctr 1 qo-tr<rcr{ rfr-c

(crfr flrs$rq}. I qdqr€ hro dq qfk {rq crrreET.il 1 ild-+1 Fq-iq-{qR

H1-s rffi n6 qcv{ crTrsTrfr t

ffirt frrsrsr ltq



t h{q kq ATn'iE s-+l Eff tft €.dqr P+t,cT.fl ffi ro tfq qr

y.+ r d FirI"rd dil\Pd {o t.k q* rfr aos-q rFiard 
r

ffii sfi tr{rr+ '+ qA qeEq-dr cftfuP( P{6rfi {S{-q-dr* ffi rro
EETS+ cti ? {+1 (ffi qfr crq vd ?'.sr+1 sfl{cl F{qqffi {${-.r+r

Tqr6G ffi il+{ iq€dt +.'r"F{ + cftfufu 6e ri warn Fqq r srti
frrqr'ff'66+1 e/e qrr4] s{i ffiG rS€ T{flqri 6Frq-+} ir$fq, cETq {
vq{qf6 fq-fior .r{ q-€ cftfutd Fr6rd Rr[-s1!Idt r q-&+ IrTlqr{ m-3TrFi

e-6 +r4 rqr rRrsgr+ | qgqh i{rm, r,i, vnra1u, Tcr-q5q-+i qtfttd
lffi (+ gtrs-c ni sFdcrc-{ rrfid r

3{rrrf,q;T qftiqiq = I qq6+l irerg=prqqrg+tirgrgr

tr

6) frtqt1
H5uicoi

@-R q+ saEqT,i qsaqsdr qr Fd qmn qftftrPd rqRfur trr+ra qanqmir I

frErqi+ 1t-ffi Eifrcr re $r cqr s-q] qrrq r cftffi qftfr qrcn qFr

.r+ qrn-€Tq+ r(+ v6n w-Bnd qt{fi ll/'e qqft1 eErq rsscfu.gFii
t+q E< sq tnftiq-gfr:

Ed-fr qfttu it
Tt-+1 qr< e
qT-aT{R, ftr-+i qftfu (cF, x qRT

=22 x sId-qRI

rt+tq :

iltqiqftftft=yqETrg

qftfuft = { qqri

aqsqq-dqfttm=qvqrr

qfqq-d : fuqT{F6-drt v{6qT 6cm, 8cm T locm {qr66 qq6r

F{d-@r q{ qi qe+} +{s-{ frqTF q"n-sTr* r ffi& P+E-qdr

ftl ArHqr 1qe

20 B 12C l8



fasE Fr6re qi r+rr ft f{t6-{ Fr{re q-61 H\-q-6} s l 4 8cm { sIEm

tocm fu41 I

ilf-{6l EFF6'{ = 3n?Ir. T{TFEr eqr€,iTTqET gqrE

Prc-fr6) f{rF-d = I . 1g,4.3=24srn'

ffi+ +i!fucr {-qre.6d {rc-fi ffirq-frr+ qi{ fir[-q-+] fiis.q k6ra stfri
qlt g<r6(l,r€fi-d hq3riqT{ 9e cr{qfr : 6c, 8cm ( tocm TqrfrG q\rdr HTq-+1

qdqfiftft (sF 9jiJJg =t2".

q} F{tq.6} e{sq =i6-rX"-DX"-c)sFl a'b r c h{i{-"Fl tqr66 ((l

=Jt Ar=tfir+xr6
= ^112,2, 4,6
44crn2

vrtfr + g* wlq rrtr M 3TIii& i/t htqro,'+t crq H fiiw{ F{6rfi

iln-sfld I ,11 5q61 ffi (+{ri + {f,+i cfdcrfi qt cr{ rti t (q

ffi qq vd6R rqlftrd rrftk rdl t

rit qi rrftr(i Heron Greek i oftq 1oo k{. k{ gftcrfi rrt+r firq r s*n *
(.dqr{ Hemn's Formuu qft qt+et r

AABC 6I Tql-6F a, b ( c 6{ I AD rBC, AD = h { gO = x qrqt I qffi$IR

CD =.a-x (q I

AABD rl[d, h2= c2- x2

i AADC sra, h2=b2{a-x)tb1a2+2ax-x2

4q , g2-)(t62-62+24(-t'

qqq1, 62 =62-9!2*

IITI ffTqiql



c2 -b2 +a2
3[slzlT, x=

2a

Bt, h'=c'-x'

. ( ,' -b'+ a'\'
=c- -,- ll2o)
. ( t'-b2 +r').. ( r'-bz +a'\:(c*l-' ( 2a )"'-l * ))
( 2or + c' - b' + o'\( 2o" - c2 + b2 - a2\
(2al\za)

_( (o * r)' - b' ')(r' - (o - r)' )-[2"]lr,)
_(a + c + b\a + c - b) (t + a - c\t - o + c)

2a 2a
Trr+r,

aA!*s=]s,

_( 
" ^( 

o + b + c- 2b)) (a + b + c - 2c\a + b + c - 2a)-['"[ 2" )) 2,

_( zs(z.s - zn)\( Qs - 2c\2s - zo)')-1. 2, )\ z" )
_ 2s.2G - rD 

.2(s - c).Z(s - a)

2a 2a

_ 2s( s - b).2(s - c).2(s - a)

a2

= 
4r(, - 4(r:!X":4

a'

;"fu=
0

ft1i.q+1 fr{.Eq = I xeTrcr6+1 FIa11ExFqtE'92

r 2@

='o

Tfuil Fgrarur lqq



s€qt6 fttr+fifr t+t-{irr+1 ft{sq Frfi-fr Br+1 at{+'r qh qq e?Frr Kd rfftf,fr :

Ec
AB:gcm, BC:5c, T <ABC=39. TIq r1qr5.r tfi1-q ag6 yfra' Trrl6q-r€ \rrcr\rgzr

trTrm ( AB, BC <rfi <ABC qTcr ilTrilTrfr I

fr qt+erqre frTd+i f{sq k+,rm f{H qr+1. erfr{r rr$rfr :

=L, ABx BC x,Sin30'
2

AABC=1"8r5r122
=l0cm2

m qf,m rfr{r rrft l+qrrff' BTtiffir{ tzt frer H1-d66 stlsi"T t{ sfr+i fisq
Fr+Tfr irflrravfr |

gqr q{r f{qrtfit m qr+1 qffi ffifl rlt I ilq ftlzrfri T{llltFR str qr+1

'srdqrfi qiwrir :

A

BDC

AABC +1 fr-{s-{ =!qnm @Qxqq6 (AD) gq I

2

qk aeeo qr+ Fi' il rri'

sinABD= 
/D @ t

AB'
gF{zlT, AD=AB. SinABD qq 1

s+fr, aABC fr1 *rqq=l *gc*eexSinABC rqrnlrf, rl+rm
2

kqr'fi +er{fr e{r'rtt fu zc+1 qrfrr qfr'Tfr qr qrq 6€ fu

Trftnd frRtuI 1so



k{rrfi r}ad silr ftE 6rfr t6 tcfr qrftr ec r AC iln zA 6} ?nftr AB { AC
i r+q?Er qiurm qrq ksqzfr drqd r

et q6ffi *;rt66r :

fffifr hffrq k{ nrfu\-fr qri66 iqTsrrm r fr refwor ;nq
1qftrnq,.dqr Tqrars kqrrtrfis.dtr trilFq.fi q*qqr f+RR rrtrfr |

o A
[7

C

a

a

O

t'qFIt<R Tqttq+T frlnoiro r(sR 661-( |

wil"r6R Tg-,fqq'ri fo5u,i,il $qP6rrq{ rrd r

BnrrilFT k6'rt-d{r Trrrt-( E6;{ I

T{-+,r k6uf66 q(er Tqfti-o $16 qft{ ffi 4s" d Tt vqPfirm{
rpf11

sq{q Er$FrsT ffi qftf+isrdsflri vqtdlrm{ rrd r

MffiE g6iil 6rrrw6.r q$tw66 Eqrsi mq6 6rf kTrzil r ffi on-

BTrH] T[6qr rfr z6r6s r rqc+i 'qtrrilt qrk sdq qft\r+r q+ refr66
ilqR fi r ftn+ftfr fr Er$fr+r fi{E6q k+,rm + rFtqd ? $rfr sffi uq$;fr i

q-+ Grm kqnffi Bf"rdrt ffi,A Parfq i{r€ qt+,r fn[q6cdt i 4qq6
*q + m {S-ffi dTsq 6e ri ild frq r t+qrffi q6n -,r;q-or v+

&-{sq k+,rfi t{$qp.r d Tqrffit il{Trf+r ffi ?TTq sn6r qq{Tr t
q{ trftr rrd qt{B :

6= I x4gxBCxSinB
2

: I ,BC*CAxSinC
2

= 
I x4px[CxSinA
2

ftrc frrenur q\eq



k{q-fi k6ra qrrs-"rdm 1ft qqr$a-ro-+l d-iq.o firfl'R q{ qft
. stdqrfi rt etrrs1tr* t

hqtfu ftrr+fr !Fr6G e-{rs{ qrlTs.-{rtr t Ea-orE EE qrnTr Eiff

re€ qFrfir{ #<Ere qtr+t qi rrfr e zc rrrrrqr Eiga r q-afi qrrr

Tgtildr Azq?=lP{-+d tilqts+1 *{rt

sr{q qE'tlrd t*q-d=13-qlE
.2

sfiqrrtGd *q)

h

TcTil<( ;r{tq-+i *rtn-q=qErg x gqri

ilq(=(qrg,+gE

ffi=qETEi

qTTq qfiq =: FltFliEF?Fi lEiEEq'
2

qFr65

qnrd frrqsr 1s1

f-



3rrzFR-6r (qt1 I dr {+ }rrrrdri qt3r rrqr

o'1116+1 Ce r ql€qr Blftilr+1 \.+' <x-rflii qnn rrft 3t-d Agcr qtqqr

EBI

qft czc ei {grcT 1q/11 Er fti-<I dff rnrrqr stq{r sc& q€f,-6i s{ kq r

3{rri( T{T e-dfi'} *it6-fi 3lrfiilqr {Ekq I q(Ei.qEiE zr < *grg r gEFr{.Ft

q;6-1 r rrtfr d sIr+frs] fr{sq zgr = xl @ rri ilS furfr t sffiP6'
g*'5 t+<ryr€ q-ro qtfqrs wq'+r atrc-+1 fiiq,q P.rs'rfi trrns-srfr I

a-f{+l dE5ifr { 3TTxrff( :

fuqrkrfue:
Fir-4-rf+ kffffi <Tatrt eiq{rrm { sit+ T{i-drt k;c ( nnrks
qfi\.ffila Eiq$im tMac t EI{rks-sr !qT{T66d Er6-q, sITEI-r65, omrn r sft{

rrm drei qr{r66 qErq=T {r{ flIq:rt ( + g€ 6t( {q.rcst r6-GF EkllS?t

crfIIITfiTd I

ilrnrrG er1'sv aw. $Itr;nitR trt qurrrs 3TF{rff+',R Eq( r

aftnfir Tqr666r {ft{ Fq-{Erc ffi ltFr nmkscr frEqr+r< cqtt

Ri$t Pdsa Oblige ppaid Pnso

rd ffi RightprismqftB lH-e Fmks4n fi{ fs-{src cq arfrr4r sit

qlufr+1 &fi 4rq qrrrqr cq q-d lTi gRI nrtrksErTi Right pyramid uft?" +rft

wqq( Irtrd t

,trd ffmnol



Erfr T6i Rightprismvr* &q t ffis qr+ q-dr srft s6it er-qm-q r-trfr r

qrqrcf6ifil +{r ( Asd lTFrqi E+6,I frrr + ffi sfr6-+l f{5q
d r s€ qrilR r Ats rnrrqr Et+'r h{-'r66ai +t FrcrM q.l-r+l *rq-f,

6e r fucwr qrq?rd rqqr cE.'q-ridr 5-dr+i R-qgri qil-id qi
Brflfuecr {qPfiF Fflyw+1 e-qen 3flqr.+i {${q+1 r1-qr+i e-4et q-trie t

qS qqS'rrrn ksrc, cfs+cr slrqrilrs Eq{ cri qqieR ffisq qrrd-cr

qcPfr{E hird6 E-.tr1 rrfi'sqsq rtt Hqd'ft"+re1.+* r

Cuboid stFkfliFrt fu'-dq fr !r+ eli +eTrcl k{r'ffiq E-iTtF-il rr{rg 
-rffifr I

(Et 
:

,-/'t'\ -.'f-\
t=-i4 L".lt
t__l) rr---L)
l+ntrdondt I lerngrnd

Pi'tt,t lt lrn

***-,A hA
Triotvttt!a'

rlwdc

. Vertex ( Base 6q5 1 ,

o Base F{frra fl+rcT q6r[q!6 E{ Fftr{ |

o ffia qe{q Base qqr6r F]-{rdrgFF ft1qfuf, Fmks'86{ 1

o FrcM qrqn qfr Tqrdr B rqfu i F.sq'rqr F{{wd6 ilts\(
y.r6* qffi gq r

o Frqfua Fnrfuscr t& qoq Fd5.rfs filfuK vertex q<6 t

.. strqrc{r crffiF3r{{IR nT{rks{r qrrr Eq'{. I

Gtq6t Wrtq
o g ER t ilEr{+i &6 ffid qr|c q+ rnrr (Top) 3r56c ffi ( fr f{

TqfrT wnn<r( E6{ |

qftrrtr Rnror 1eY



. BrTrrR qtd Tsrm E FTfu t v-s.qrqr 3{rqrd'rfin rrilrfr iial ge r

. srTErR fuffrq T16r(6'r r$[-dA qffi ET$rg I

. Base ( Top trqfuf, eB[qn Efrfr fucq ffid kt 61 ,

. ffid ksq m tr* enqrcrs' %T6q gtm I

c BTrEIra+] qrwr.{<rrt lM qrq <tfuBi r

r<F
Cuboid d eTrrffi k+.rfi Erctrrg, +sE { rqrr+1 Wr rrk€ |

.Tqi(
sTrrkrr =qrqErfrgExwTr{

=(Gt-cffE*frgTglxrqrg

-BIra11i+] fret6qxwffg
Fftil kr+1 sn-{ttFl Frs+1 qTEIRoI kflEq ( rqrtr+i rJsmsq gei | iltrrft
finrM sTrzkFT s+ iluR ( Eftr+ qq6 qqqn ffi oTrrilil+1 qffi 6q
Ti qrt 6q$q rr$rfr r

itrdTTffi:
qft ktr+'r sftnc66 Effi {fifim rI-qr66+i Tq.qT qardt rrqqr Brqffi wr
q\r+1 kq q<4, E{ Tr 6q I elq Trr+,R ilzIR sr(I"fr ffi aq{r rrFrq I

sm' Fmffi 3rTEnGFr rs[-r+i Tq.qr rdrdt TlWr BTTETR mrzrr< Wd
nrrks EB I ss Tf,ltrti qTErR ur\-+1 Fffi trft trt{qi ri ER ertrE'q
.r{ .T,Trfu ftir+fril tfi{r6} Tfi' ntrffi1 fr{wrft1 q.fl+i qtt i{q i*'qr+qrq
tr$rfr:
qfr qrqT qrrrfliuR irr{ttt tqr* str+1 filtrq q-r=Trg r ffi $rtrq Ee{

r uk gtftrtd -erETE ffi A tri +sE Tf,iq,R sB, E{ ff,dr qfrP.r

6erutfrffi

eT- vtr6:+1 ry =gmEltfi frrEFq

=Til+1 qRftrxvErg

=Zrrh Er6i BTdqrg r( wni trt qqrgqd a r

Trfird fualur 1sx,

U



qffi d **q-f, t qn ue-r+1 ftr-iq) ffi
T(rs-€+i **m-"r 6e r d-ffi {fi Fil6-+1 *ilEir ,r rl ilq s-di BnlqRr r {
6{+ eq6 16,
*ffi gtr T€+1 fr{q-fr qt- q(6+1 k*s'q'r 3{ErRdr Td-+1 **.nmi frq
6ql
tcm cuboid d ftEd sv r+\r+,ri +q-{r+1 slFrfr{ qft qrun6} dlrqlqr6
rqr{+ lrurr qt< tr+rtr;A qqt( zln qq r

s€ +ffi qr+cq frfr+.sfiErR rrrn sfu+ sqrflT {F+,r nFHr+} \16

6qrffi !*'ntat
qstr HIEnfl![ 6RT SE-{. T.II{T rr(( zRmT 6i=iFiz iIq-I {a66- jiT<il'i<i. ii1-rr-EiT (

lFlrTES EtlT\,"I ilTrgTf* |

rtqt :

rM Ertdfr qrrl E+- Ffr6 + E-€ rE;T 4ar2Cq lq6t tor+i qffi rt
q-{Eqsr B I RrRT ql-Tf,n. -n'-EEi I

J

d( Eq6s6f ffi{ ct{nil dqt sTtttirt

+) tfi{-+1 Tn Ftrd-+l *?tE-iT = v{F{rf,fu qrq.a.firt &q qK ,4'4

ftffiE

(q6i Ts+1 qrs r q-ffi \qr+i ffiT{ Etttrr irw frd s-<n vrTra g'{

q) +ffird gr{!fif = TqrnFiltrq 3{r+.IFFR tr{ {< ,;

.\.<

ffi6i Tq-+1 qrt 1Tffi r1qr+i ffir€ qflq-( (fi qh eEr{ Tcrt 61

T) IIIiIFFI slTIkFT = {qffl<fil4 q-izRi?ER 6iIi qE x 
-'12

qff,rd luq



(q6i {<qit qra { affi Tqrdr Erqri q{r{r dqr ++i gq6 qqr{ Bi{)

q) frff+1 Tfrf,+1 *aq-q = vqnr<fu wro-c-+r< atq e-q ,]
6

(E6i Tq-+l q:s < Eri* Tsrd c€r€ +rr*{ wr g++1 qtng qqr;t BR)

3r Tf,+i qftt4 = srfui qftftffi x z'4
(w6l Trd qrs { Effi Tw err* 61
f{rE-ffiq.fr qEERG :

ffie 6Frjr+i F+-{Rrcr EH qFr+i +{Enq ffi dfa6r HF{iqR
rRrs-gr* :

3{FrdrsR Emdsl +{E6-d Pr-6ra qrngtrd t o{+} FiI{ sfsft f t fu.
+sEail fs-{m (W qr[d) ++ q.Trc-{tlm I d qr{ +t cqrt, *srg nqr
et s-q k6ra aqrs-Srd I r e'Frv-+i ffi +{EF-q fo+ra qrPrft qrl-cErd

Fq-fi arna rd, T{-+i Br{ qrFtfr fia6qrc ffi qmd-+l +{EF.q szret c{ <i6
trfr Fa-qr{tfl{ gati qe qr{rrfr r q*rrt Fn:it qrqf,or rrFrFl; r F+-{Rr+i
+€TE frSqT 6str ffi +{q'{ Ffire A strqq+ft M R4fqri
Bqs-q rRrsTrfr I T€iFr sr$ s+qrd +{qre c-({{( 6r&rrq6r srcr66.dl
d-dq'q Fr+re aft+mr arft cft iFFrqqr qrffi 3rr4R +srg-fs' 6r}t A"F6
f++r-a cqrv1ydl r

ftr+"tfrffi \qacr{rrqra:
10mx8m ai qrq on *ocr 2rr,,<2m 61 6.nrs uq iFfuqta d.n mq{{€
qql' r

s6l+ qrrqta t cqr{Prr qlq+cr trr rrd frqR rrrtrrfr r B q-*
.ref T{ +6 crB ? fu-{ t frqnftrsi !-trr kc p4 Xr arg ftn+ri qtsr{qr
2m + 8m irrt, q* vrqrgqr 2m i lom qr* Hq qFr qrr6, ri q-{rs. ftq r

{fit ftrxsr 1t!..e



6fu gfiT sTt6\rdr{ qfi rr+rqd} vq-{qr ftqrfft 5x4=20 sirar r* r*q' ftq r

F[tn ffi fflEq =20x4m2 = 80m2 6 I zRfiliFR ftt-{ftn q{ qtdcrfr T{ft
,r{,rd r

ffi *{EEq =qqzr @ tr.ne*ffi sqql
3ItI-qI, A=axN EB I

qt+r qrqrrqr srl+ ffi qffi B{rril{ -ft ffi qr{ff{xted (qql

6q lrfr Tcrftrd Tr{ drrssr+ I

qffi +,eTreH 4r<f{6 cqrE, drcrg r Gsrg rtTcr fini Err ril6+1 *{q,q
iil+re qr{'TrIilrd r6-cqr rRrsTrq} r

l. qffir{I wf :

ol rqt<gq+r +rd-es ffi T{ frtrf( r ft ;arffla-qrc sftrsd rrftrd

fuEriqr 6d wrq TS, sHfi rqn rr{il(r
o qr-sfld Er+1 E+ 6r+1 q]iq,q, qrra grfr hore, t *6fir {rftr EFfd q{

arcfi ? 3rtqrq rr( |

. irr{rd.F} qddr {iiI EronqT +tr{FFR d eEr6t; EFPdqtdr qasqr{ ? Tr+{

ire r

. E'FFFFT ttrfl, k6c, Bnrfus, {tSr+T TT{r6c Eilrfi' I

q) crqfufi il6d k{s,q ffir 3TrffiffiE4ft qr6 frreTur+t qIffT grfrtft leaming
' module rlR vr{-ffq t

v. Fd ilcfi(c
o K.S. Sidhu, Teaching of Mathematics , Sterling Publishers hrt. Ltd', New

. NCERT, Content-cum-Methodology of Teaching Mathematics for B'Ed'

Student, New Delhi

. sr. f,rflqar{( Ff,+{, qranrfi.rftre ftwq

. gT. Efts(Ir( slrar.I, Tftra fueNr

t

qffrril Rnnst lsc



g.6,r{ fliI
frwrqfln€

, Appriciate and use descriptive statistics in drawing information

qftqrr :

qrd-q qlTf,rd '[€.4rd drRifr il4rq6.{ns+i sq T\r+} qrhq I iE{
(Hebrews) iItII r6.Rr6 (Pharachs) qrar qrfi-{ TI}zkIltF'I qrtT$65-n qffiqcqr {
ur rtrTk+l rrgl;Tr (Census)qd 6qq5ryped rftr rH qTFB r qr4-q fuffir
lvoo fu fu q1 rTkff.nrfir qrftr qfrTai auns-+, q-q+ili qH 3{ffr+q q5€i t

ilr qh sr+{sTT+T 3{ft{nc-+T +was clt{'s, ffir'ffqfu { qfu{ Tqr+}

q-+q6 rri rr@ g5 
r

d"qrqF (statisrics) rr< qrft-{ qTsr41 'status'deTl ScrFdq-{ qr< 'statistar ErE

efl\rdr tfu-€ r qc+f qci tl.,.I 1i=lTnr{ (Political static) lI+ Cfr I il{{ TsdI
qr(Erq'r q(si vqtrr (rq IIE[iEt=rfiI qlftr fuitTq s'r4-66rTr 1Tq-+1 lTFr€ t rlftTd

Rrerr+i qiiqm aqt<-+ {rrm * ffi +q-fr rrq (EITIFI q{erfi qT?

fikd r*rfr aHerTq"T, f{flrc, Efu, fikalq, q-nfuf,H, dqr{+'Yne{,

s"cllreTr€, s-i-sRrTn 3ili( 6tfi fa-qr T'+{rqT qrg{ qTfrqqi a I tr(i.i 3IErffi6I

*-r+r qiq'-sFf6 srw T|t nrffi s<-effirr aqr ffiqur#r e{ftn(cr hEFdqT

$-n F6qtq rriB I TIftTilqT q-{+l e-ffi6 E-c-(+ qtnq-iEi q<+c'r ct{
aca.rs-a-+,l sTTen(qr rIH ftq{qT IIi catd-dr F{4T-€-qT FdcTJi frrrffi qH e t

+-fr qffi M*flqq a-6rrT {rr q-6:5r5q rrfti ffiq+"inrrdr€ iliT B{rq{

fr-{rqq il6-+1 3rFrfl?i rrftT-d tM qrq[*i-q-qT qraTfufi ilaefu + {qriqT rlftqd

-- E I ftT \r+',Hm tqrqFqTrffir<lid ilqrc--+ (q'fiq-4', hsn\'"r, frflrq r'5fuc4,r

TTr6-f6, qqfi', q'ftn-fir, kd, t+<n Gange) r T-srTrqfrrs+trsr frqq-e-q66 t ft
' tqqcn-qrs-A ftruq aFmrci-< r<a.rftq+r 6tt

(frr-d frIerur 9sq



qrd gfi: tqIPfi

R. frvrcrq:
mxrqfi irqfiq( < mftr+tr<ur
ftrers dqrfr sTrrr{T t+qretr66qrt ruqTw vwrrsqe.n rdqqrc+1 ftrerur
rtor qrtr ffi +-dT-ffi.qfrri-666 u-+d rr{ wrK i cr* : krrd qr-q q(.q.r
g{rlFil frqFprrErc aF qq.fr. gfui rrff ErtBErrdidqi ng-.eTr, rFGrT q Er
Frffffi BTeiqrftio qftqTrqr rr&rdqr stq rrtqi glwr 

_g..F, .F-eil.Fl kqrrffi
TqT\r+.r +T sr+1 r{rr, t+qrcffi sqrg 3rTft | kqrQfttrs,d' B,irc ftfr qfrrimqr sn-
qTd dffi mmqu+1 Fq.+eq qH rr+ q{nrq I qfi 5qq1 f{qr'ft qffi oTFH}

6q1-iFT 11rffi sq6 t.fu.rTr. hwergW v.s.enil{ rrt :

118 120 120 122 123 120 121 rzt 120
I 19 t2t 122 120 121 118 I tq 20 n2
120 I 19 tzt 121 120 121 122 rzt I 19

122 tzt 123

erq, fltet+' rtqrq qt+rfr F-s'+ffir rH dqisf,rr$ BilulR qr]q fTrafufun yrq
qtr
s') silr<r qA f{qT'fi +fr rqrr+r rFs{ i
q) Til{<r q& rqrg +h ts I
rr) sP{qt qq' mftrurqr+} lqrs (swrq rTrq ?

q) llo t.fu. vqrs Ei zFftr .-a;fl rr?j1 r

gfrqt T-g.fiqq qH orrorfrqre {i gq.i5.rfi tsffi iiLTq d 6i6{ 6 ( qdi T{q
mrg $rt( qqrA ,Th r r S wq + rrqi HiilTq,r .,;r-q-ffi ql,.rrro,i qrf,orfrfin
qffi tnirq st+qqr f, ? ftreT+t rri, sm tffi sqrffiE s,r+1 dffi td{
1rGqr qT fr-*K( tAqT TKr sqrffi-{i' srr fua qtcrm} 6u arcr, urn qTtfffi+
tTh{. I q ( qTftifi EFffi fuA *er I e{ @s H' ? l]-fi qffi sErqqh
3rfr f{-ffir$6q+1 ilrfu-or ffirfr r r+fr arftr+r+l q^Er em6r (eolumn) rrl

" gqrtrqr{ udt Br+1 fttdrqr eM sqrg rqr+qr B EqftT t <r-s5<i rrtr
ilqrfl r flrers rM fu 'cremrc i<t nrfr+rm +'-ft gtrR rrft
f;Fqqsra+1 drkEFT qmt q-q-fr rrt :

.lco I
Trtqil f{rs{ur



ssrE ,+ * cr kqr+ f{€ sraqradr (t)

8 I 2

119 It 4

120 l1+t I I 8

't21 lH-t Iil I
9

t)1 n+] 5

t23 ll 2

qqr 30

(IAiFI 9r{iIF6 aET-q\

?k 6r< v-arw t<q r vrt sffi qs-.fi-fi rt+r {-r-{+ aer$-cr{ cP{

ilkfrrqr {rffi qrsre crs{ q+ qrtffi eF + crg{ qffi6 rri {6W
ct{ qt I iq-{cfu 6enqr rEfr'dn qff\.+i dqT<q-dT{ aftr+r e-{rq{ rrq c+
Erqk qft' qe] r

ftrer+ rM fd{rffi qs..A+ cffi qoq6 qRitTqi egrn F+eor rti
qqqr T+{r q$+T gaa0i (Vowels: a,e,i,o,u) 66 rffi {-*qr .rffi .ft nq
c.nq r ffiro+r qRsilfi {*rqd giarern korr F{€ r+.r rrt arPq-6r

erK rri qiel dffi fu-dm fq-€ F+{r rrrt Fqer rn s*c rri r P{rffi
rm fI g+ e-+RE] ilfuFr+1 ftqqr ffifl TFi ilni k{rq ffia qc6}

ilF"r+r ffi *i<r ilqr{+ Fq+-+< +r4 +& t+rcrkl qi r q6\'6 rrft fuQ qrn
qH q\r{rn h-€'qi-d-+} FnH3I{.{ra6} ofa-or e-{Is{ qiTrq 

r

gl qoi' (Vorvels) ftrmr{ fu-€ (Tatiy bars) qrGTladr

(Frequency)

a rHJ n+]t I
t2

e l-f+-t tt+t t]+t l5

I l'l+.t II 8

c r$-r l-1+] | | r3

u rFF.l I I
7

qrfl

{ftril frr:lur

I



. Rrr6 (tqr+ \r6-irqr fTqrfu BrfiPs dr{r{ scert i{rEr s+ fiffi
q-qqtfir crffi ma-r fu-dm F{€ rdFr {rft <rk+r hqivr rFi qrrc 

r

o P*rr+ rM kqFffi TTirrf, FccI gs?r grTrT @ice) qrfuq qra
rrfr cqr{ r*6 qz6 # rd Pcft srdr{ ilf"l6rqr tcrs{ qrnq I ffqrq
fuaqr qRqlcr ?rsiqri FrMd + q,ffrfr rflil , dd, .rq sftFiI lri T+
Ht+{ qarfiq 

r

o csft qrEa'cri (ft-firqr tr<-d rqi atfrd qTTfirft G trzE qr6r qrsn

rftF-a r {€r dlrdfir-dr{ qRsan-adr ffr4r (Frequency rable) qfuq I

erk+rqr kqr{ F{€ r,ir.r iRi dqTF-4 ir{6d{ r rrdI tFi ffi<n qt
cqqol r+r gi qqtsa qi r rrffi Ei TE{r{ir q{ d q< |

r.i rF(-fffiq[n gqtr q\rdl arfu+l aq nrtrilE Ffirfil ffi (seekiDg

informatiotr from tables and graphs used ill lit€rature/display):

.6-+ cP{ $r{-+cT crq (q{r s+{ alqr{+qri erkor aqr .rrrw rldT sr+6a r<i

s+ 
"F-{r+.cr 

At er++rtrrs uff affi qr* cr< Tr{ sfu-a r oi qh +{r
aqrqq Gaw data) qrc T{dfrs r <r& qaal qqn qr'r6rt-6F eFr+ crgq
qt6t{ r il6t Ek ilqr$rqri altcfl r aqrg+3r{qr.d .JrFcT {rfr{{-tcfu
od qqsr se: elt qli rrfu r crH aqweG qr+f-+ r qtr+ $Eq qf6i
rrfr rqiT .r{cEi ffi nirq rrft-E r E€ q4'rr<I qfl ilqr{fif6 4rqqr

go-<r tr<t vft ffqr (craphg qrt 3q4r,fT qlfd-€ r rqt tsrfur \rar,I<r {&
FFr.sr 6t l &!-dI frqd {qicfu d-e fi+{'cl rrf$r 6 r)

arkor <qr rrE+1 g'fr.r I qqqrz crq A qq-{r+=l rnrfi rrn-s-qr& al{lral
ftrqq trst furfi rM oerr+r F{qpff6?^-q;i q'a-qfFqT qr. fi'.ti ic-dri k€
s*rr qt F{qqTqr.dt aftr+r aqn qt
Eqckflr fu'qr;t ts-€ qrarq-FdT

i{nq F1-+..1 ti+l t2

iq r-fl-l I I I
8

3{FTr6 ti+.I I
6

qrT I 2

qqTr 12

rttrd ftrHqr lcl



_ 
otk+i mcR ct rq< rri-vfu Ert{6r+r ifi{r{qr FrHpdfud crc-66-6} qsrF
k< errg r

. qiN-<T {& F€rsfi-66 q++1 q?frr E'.+ fr r

. ffiq<T +q F€rdl66 q+d qft-rr e-q d z

. F{qrffi qtr vqE{r Ffr B ?

o *+qr rr<r tawr +h ffqrff e6r q-+6r tkq z

o $aqr r<r qrqracr Efr stdcrd fdqnfr q-& q+fir &q ?

ftrerfi tc{ri tr*+r yr;rrsqd irfdq cffi+} qrt6 irq qri-6Fqi qErs. 3nfr
(( 'ctd{rd, arffi rqa rrrH im srT+1 q-dm. inqr r s{,qfu T{+ tiqfr <qrw-sri (fr 9r+ra+ tr<-ft-€roror qrftr \r6.q-<r {6I gq{fi p4p.rqrc

arkcEl r vm rr+ tTq{.q<rg r ffit rqfr T{R qrfti ilk6r
qT vrs-F6-qra qa{rq At WHr66 crq rFi st.rq sri W ch 1-{ ffiqq I

;irz F{Frq F+t+r+r rnq. (craphO qrtqr ,r+i qraqr qql. rM g r

r.i f{fir< ldfdqtT qrr{6l1 ffir { qq-d-61ur (Drawing and interpr€trtior
of bar pictures, pie diagrams, line graphs, histograms atrd givitrg inforrmation
frdm the collected dats):
aqr{+-d,i fu+rcr {ri rqd Td qA qtFrgi ilT{r{ e-r$ a-g,Fq U*oa ,

sr+r<qn G rr-troqr q+i qffitrq B1.ffi ke a +erft-{cr 
"*lq",irqd rr<t 3{rd{q-{ {q-{r66 cr< rr* r ercr++.{Errd tffir ge r dqrqt-qr{

nE fqrqT +eniEr a-erga-dt ,Epd!rf{T{ q.r+s.T€ <ft-fir Er l.trFrr6 BrrFflilq
qfuq r aqrEE;er{ iltq-{rcr (rfuqAcP6 il.F+i E6q3r1rR ftq3EsTr6r dffi+cr q"qd rr{ trR-q r wa-fir qtqr q-di t{qd qqi rrftfu :

o fficrkr Gicto graph)

o qElT frqTfu{ (Bar graph)

. Tfi Hi (Pie chan)

. tcr FiIi (Line graph)

o fud 'rm (Histograph)

o qkfi qT qr.fl q6 (ogive)

Li.l RtErT iql;fua @ar graph):
fuq-+ rffi RrEr +qfur+i ftreTq rrt Tffiqr q6-q-{r q+ qarfrA C+'
6qlsq nffi qfr k+t6i aq-@,-dfii F+qq-fsn c-<d ri r

qfrtr ftRrgr



ctR

3{r5ft{R

*q-qR
TrTqqR

gqR
f+d-{R

Yrfi-4R

YrP{qR

uffi c.ser
Y

{
i9

1o
q

1R

I
)

I
0

8

6

4
3rrfd {tc kfr t3r

qrR dqrq5-dn{ nqrP+*qr rqc rrftR-ffio ftrer-+ rhr& E"{T?ffi ilfr+T

C[;r66 TIt:

o F+tcr Hq41 s-qr{+ + qrr\r+1 6 ?

o fq-t'TT E{3ltcr REr+1 (t {(rfi e t

o @ ilmw-"rr{ q-q'ft ffi-rrfi fuq @ +{T ?

. qrtsl-<T 6q qfr Mr rra,+1 EI{ {q fr ?

. IGnr<I {& qft ffi qq-+1 qR E-{ d ?

fi ( {€ qffi6-{a-€T 3ftIrrql gfiEFq {ffi6 fi-qT'Qffi Td ffiT
(Graph) qr€ + qft-€ 1 l1fr qfi rrt r qffiql q'+.sir tdsl{tn q-ceTt <nq

+qr k{ (Bar graph) r+frq rri q-drs' ftC r d qq-mr€ RIrrIT ffi q{rn

'wci ffia'lT-e rrft\'+i a\ ri {'(r +crEftq r qrt s{+ qR} k* +q'IqqT

ffi qrfi E-€ ? ,ri srt rtt hH qrrrs e-+Ekq:

T{{r{ $I
qR

qfrrr( frnrur
lcY



o er< ilunqfi ffiril{Tft) ut <rer frqr hTqr erq.fl rrci 3m ( (:q{r rrt
qfiilGil qd I

. ffi erfuri dffi Tfr"nt Bnrsq (ffi tr*s 
r

. rqil ;rwnzrqri qrfrg.i qfr qrqre q-fir srq rr{ rt;Kg I

. Fqi sTrir{E ?kq r

. mr ffiq ffi-iEr Rtrr+1 +sE Tflrr'( E{qdR T qqr{fr qrrorffi
(rq.qr *rTsg | -

trcr tefffifrr dmer Et vqn flS-{E r ftrer+.rm Tffi
rdqreffi ,ffi tq rq,r Brt qa.6 ?" rri qrq .rt srR ilqrs.fiqrf
wcr ffirqr fur€H vrffg I q,t sd Brer \r+\rd'*er mznqr dir wer
nr-eTFffiTTr k{rgi Brrzrnr rd qft rri r

tr=r<r 
q& enq€qr .H-qftrd dqq.+r66qr{ <rnr te'rk{qr rqf, l{ erde r

tRTr aFFrr<r Er& qi+erzmmq+qri qst wq fuT ftrfir r*sd qM'
ffi T{krET ffir (Multiple bar graph) rrFr€ I wil TS6r$T ffix
frilf,fl vh wq-41 +etE {flrR q{Tt vEEEn Tqqr il{r€n rrtr ft.qilT rrfoa 

r

TT

R.i.R tfl{fim (picto graph) :

e{ qh Hqqr.qr* Pf,rdRT arm qftWr Eq-{rfffi 6rrrn ft{< ?fuq r qm}
qlreTrqT hSgqi 3ti+-tr+'r qltfr 1\T, qRqT frs{ qT qTR WrTr€r srTrnGT
qtmft+rur rrd qfurql Ets I qft erq B{ifisrqrt kf,+l BTTErGT rqfr qffi vt
e1rmrg Hrfir6 qr ftm ffi? @icto graph) rTfTq r Trikr d"qlq"fir€ qW r
qfti"trdrr fui-s{ qftEi T\r+rfr urqfu*qr rffii. eEirr q-qi< qr=nfi rrqdr
qrSB I znr+r Eqil sg-d r;i Af"rq'm fr, ssqr{ dfi Kd ffi w{rgqi I

Et.,d:

rrfurd F{rEnur 1c{



,firq€frcrqFr+,lMftrm(ffie€€I
iFefl Fa-qrff FqcqT

4',erT-1 P???P?,P
zFeTr-1 i9i9i9i99-

,\ ,\,\,1.,(
iF'en-i ????
6eTI-Y qa,a,9

,\,\ ,,(,\
iFetl-t 9-9-E-,..,\ /..

: I=sq-{rM
4 fur*re ffi cq-drEs qr6l qtr,=r qtd-€[ t

. e'eTr qfi-ff rclr"Er R 11 qq founft 6t-r

. qretT qiqcr {Frq-<r zErT 11 qa ftqtfr a-1 r

o rd o,eTrr{r $r<T qrffi oeTrqr t+qrfr vqqr [Et qT+,] E r

. zFHTrtr F+flrfi'qq.qr +kqT f r qm r efrqr i{ srfi d{ 3flft r

cR q-firrsT Brq dqrq+_cG ch fuffisxT s-<'d rrd qt+-q I q-<il rn'nqre

rg-ft-rwr [ro { *q ertr+1 qq-fie 1 qT{ qr<fti+ tt*q r qrs-ql sfr'mr

ffiEqEil q-{+d qr+ (,6rs+1 EriqT dE-6-{ I tR llFh-qT wftTqr arEi k-{ qr

(.q+'d sqTm. 3Tr+T.+1 ntw{u t

t+qreffi Fffirrqqi ftrqq rri crrqr iher+ ricri \-sdr ffi
k{.Irq-Erd sq-d rrft e'sed .l*u-fi rr+ crTrsi t qd rnq-qra.gTH rr{ qH
Eftr<r {fi q.s-{q'r€ ffid rr{ ilTrsi ltd1 r qrft h-*nqo 6$-'rn {+
qffi s-<( iTi atcErflr{ * rqqt+.'q ? Ti Eltrrr 6(q-{ rr{E-{ | {d
qTs-fir Eltfi k{rft& Ti qrd-#rff'qrR rlffii qs 3{qr(r+T *fu kqr{'66cT

tffrfi fr+mftr swftrd'au{rq.E-ds Fq+-m{ rrfr kaqr6'qT ters{ inrsi r
3rrq{q4-dFr{{R gm .rd ilngi qqt q-g+1 ernvn {r*{itr E-d rlt+1 g;r+1

qiT$r.t B I

rrfrrd ftErur lcq



f.i.f. Erctrrc (Histogram) :

il{4r{+.tTrs qra-+1 ftruq rrt a-cfi \.+-ffir kqrfrt rilr-dl-{ fr€lTTq qi+1
+-d urq d i * +-sft a-qn qftei i vi qffi qt r sm f€nffi i{flrn
ffi qitT s{fr T{fi} qkqq r <-qr qr* dfa+.r+T Er?qr g-dEn-fl 'lt r zrfi
fiT+Ir Er(qr(f,r+1 F{ wt lFrequency disrribution) qr ffi sIilt (Class interval)
qr$ drd on{ra6RT foTEq+i qrs i ffifiq d rri M. tr+rftrm
drsrqqr€ M er<fqr'qm' rr@ q=remfl B1-4il+] qp4.{q-qrd GIT1a111fiI

q-{r€ ffiq-{qT qm r'+ qfuB r firqr 40ft Erar rF-cFr6-GF vq+i Br+srqr
3n"-f,dr +erfir s-6 q{enu-U r rq-g+i {r;r (Frequency) ffi qrllrrqr
qm rfu€ | qrra ilrrrgiErtr *oft r<i q-GF'q-(+, rr\r+1 3i-{errqr r+r<r qlffir
seiTr{ Fq'rc s-{r€ ffiqlq q-{r€-{ siu r q-d aqrqr &ft er<cqr* vqr{
q-q-fii ffiqrq q-{rsq qh {t+-q a-t csft e-fl\rorqr *fltiFFr sfluFcltT

qr{E[rf,I v-qa .r{ ci tT\-+'rfr ffi 3{fdEEF6{ Affi q-e r a-c4 &ft
st-frRrii ccr{ sqrE{+,'{fu qr" ffi+1 frqilr rrd Bnm'{-6' ( se tk;a r

Ilrrlrekrqr ffiflq e-{rs{ t{q Rqrrs qcnrgl q{E :

. x-3IqTrtT *!fter<r { y-3ltmr ggqir eKrEradr fure1 rfu r

. x-qHrrT *ofteraner+sn-A *eE q\I-4.r 3Trq-gqr frfu\.{,r qrrqrccrq-tqra+i
g=rl-s Tq+r 3ir{ffi6:6 fu-R V-fO I

o y-eTqr qftd ch eIqEra 'a]T r=iwie, ff( x-sreT {i vfr s1a-m errqErc 116
qt' cfuq,

t(qr snq-rfir gqrsf,s &ft3rtr+i ErcrqradRtrr r+n.-r.vr+rn ilq{- I qfr q+

*oftq<rrs {ntn sflqri.dFr rqcr 3{r+tr+r s-qrff6 +,furtr{+1
TC'rtcrf,cT qB( I Ir€ qzr€{rfi 9-+6 3TF4ir+} g={r€ erq +oft q<(+1
ErEradRi'T {{r{{ Eq{ r ffiErqr+t q-r+ t snq-d-+1 +gE EB I il{
ffiercr+t s{r6R (r6-{fi) firE{ qrrg{r arrq-d-+1 +grg 8!ft orfrrai 3rrirR {
Brr{ffi 3r1cmcr' BTr+il+i tsqrg Fflitur rrfuu r q-sar qrftr {ftr<t {rn
ffiBr_dafl-€ v<f 3rtr{ qri-r errqrdr frn-trr+T qq qrrqrfrrd gqrg tdTrtrgr
,T=tT{-6 t il(. q-t+ rTq-dr ffisrdcdr€ sqn ffi sffirqr qffiq {rtr ffi'fla
6qR qrtm n* tk-i-+.r w* ffia-d 6< r

qfrr( frnrur 1q \s
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25 30 35.40 4.5 50

crq 3{i4-sr+} *oftsrir rfv (Origin) qrc gd T,r{ fr{Erd q.€ qq+1 36€ncr
ild sTiEEsr+1 ffi{im qqrs+ 6-{qT s[.q-+} {FqE, x-3Te]-fir€ qi+{ @reak)
furs1 cte I

ftrq-+ ttrni ggcfu ir+1 qs-dr rqrq+.+1 s{r.rrrqr Hqrq Er{rs"r qrnq r

i.i.y dfi (Line-graph):
qlqrq-€r dq-.s+.ilrt C-st qrn tqlfl+r i3raphs) rIT arifi' .rd' e1+m. frt r

dqrq4.r6-+i q-fiFffr$R ry qr6r+1 um gr{.tr il€ Tn fuil?ur rrft-€ |

+ftqa ilqwilri srnl Ilrnqres<r lqrqrs" (Line-graph) are e-fr r,{r+6rt
aqrn qm' rT'd qf+.a I irnrfi-s, 4si, trkrirr qqt*r-d kdrnr,
Tf,Ps"r iift qrsErd qr{-d;rtr<r iqrhTdRr rrd {e 3TW r c& {q-+-qrrs
d ry s$i q-wr ret'd-+l dqrqFdri Mf,{qr qtn rrt qfr6 I gqra-{urfir

flftr q.fi-{tr tfiTffi a:+, kn'rTftcfr ilTfi'T+} t++flr terk{cl tqr$q+} B[ |

39

38
E
$r
E

36

0

8AM 12:00 4;00PM t:00PM t2:00PM 4AII 8:001r'.,
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cdffi fuqq qi qrr{qr s{n qrfu F<( rrf{qqir @? ffi
M iiq-6r rr-i-r6 qt rrfet r

. qfi-g oA vqrA q-r+'qr ilft-€' t

. Tqq<[ it r rflrqr tn{ drcrq q\'+i scq tn A ?

. q6 k{ 6Y qrcr) qr arq-+q okcq grd t

. d[q6-qq[ 6.q{r: tER 3ng+t 6 I urft r

{fr q61 eqq55qr d{r-q Rrqqfu F{qr6'-66qr W+{ rqi ffi F{+r€ EIEr
sr+ Td Fq-r+1 {r€ r E+rr{r* r+r pl Mrs'er qW F<-+Tg c\dr
a-gm rfu rffi qsfr esa {sc}qfu ffi Fcri q-+rfi qq

qqrq-6r qrfu BTrd IM kr:rcd arr+q, sffi *{rd qd, Fr4r+1 qft,
qr$cr ftrsFcEFi arftt+ q-q{r 3Trft dqrErdr€ tqriq-{ q{r{ qm tr{ flns{
qr6-€, qsa q<i ffi qr{6rfr66ccr tqrkri{ri $* srFr
kqroqrqcsqri 'qf{ tqPr-{cr ari6' .rt t+ +6r crJa'( r .qR , qrEqr{

amqfrn rtt++ nrFrqT) F{qrdq grr vrH (Fq-qr{ Fi-qrfi lr6r{re krPs-{
lrqR qrt ?crs{ RB( r'

f .i.{ Tnfu{ @ie+hart/Pid-diagram):
fqrer+ rffi d q-ca trqri a-rtr ar F*cra fqftra !rr.r ?€rs-{ {d Fq-i e+rr
,T+ tr+il-{ r d<n frfqrd r*q r<i vm ilqr{4-dl {q r@r qffrrrr(
iqo" trq gtrm rrtt aqrq+-+r r+6 FfRr (ttems) rs'e6 cedftftr€ T+ durfrF
ftor<e-{ r . E{iT Frwr trrr.n a€rdrt etd{t-dqr qo .ri cft ritf-t r ftrq-o
(M 9-d6 ffi crq q{ ffit. qc qqrsq a-e-d ql ra}rr qiial:

fr s ri r+r.ri alc = -l:il-- x 16,o0' Eq qft{Ilr

110

q!-srTr Fqqrkfi rfr Arrrr qa irf(-dr ffi {frqls Er atfur pie-ctrart)

qt+a r ft a 6$r<r e6t aqqd-d $-{ rr.i qr-drt vtwrcn ?erc1 rfu r

FTs fd-+l ffiq 1io'(i T+ri qli <rft ' tqo" qrq-{ mA3r$R
9-+4 c-# +'r'wfl'qrrd rrqr* r{t&i{.-{ffR rrrrr orrrrsl qie r q-t-qmqri

fl6 (rq fufu{ft q{rgri-6r qrfrr ewqfdrii ctd{rfrqr f<H rpffi I aa61

ertr 1rr 5t-<ri iool=1qoo aT t%=i !" rrft Fr+ra qfirq 
r

rrqr ee-SI gqrftvr kq r

rrtnF ffrFr
1



qzF wrT qTfrTff+] qrtg6 q{ fufiq :

{No, qd
GIIITTTTT T iOOO

ftreTmr T Rooo
qrgd r l{oo
Trrl-+Ir { Yooo
zIkTr.IkT T looo

. zR[ ilqTq+qri EilfffiqT q6- rrEt,

, EtEr[ GI{ =T 11,!.oot-

sQi lrqr cd
' 

T.13500=360o

. (360\'
.. l=l 

-l
I I 3s00,

ffi,

qrqTrTr qq+1 q{': ( xo 
x 1000) = 26.7"' (l3soo --- )

ftrwrqr qg+1 qd: ( too ,2ooo) = 53.3"
\13500 )

o**=(#hx35oo) =e3.3.

g{nqr rrs+1 q{=t#hx4ooo) = 106.7"

. qkTrqkrrn rtg+1 q{= ( zao 
x 3000) = 80"\13500 )

. ctE, fr WqFqri B{ruR rTrfr Trq'rt qai ffiqrf+1 ffi€r qrdrcrr ei}r Tdh"
6ap1 ffi;6 |

1qlftia'Rrgur



q{ail fr{tur

Iqq
Z Rrm

Bqtqrt
tr $niqr
E

Tfl*FR ftrerd'rhlt fdffi sqrrer Fe€ ftrwor rrffi trcrnffi qh BTr-

oTrffi qcqr Ei qdd k{<ur; y*qT wqr+i fr r qrffi rtrrT, g5f64qr .n5n
qfti +rr+r ?nftr rrr+t qf€mts, qFzr Mq{qr sffi qKr+i qT (qqr
qrft mqrq+qr€ fdFffiqr n6 vqa rrt r

R.t.q (FAt {f(cilRil El=E' (Comulative frequenry curre or ogive):

P€Fffi srq qW rq-ffiwr rril' hfftr ft6r66qat
kar1Tr6-, TtrqF5, wnr ffi r }qTf{ror Ertqr BTarq"T rRr5ff+qE g-ffi
fr w Frf,rqn E F+, urfr gr51 fr-rrrTT WT{r fd€rnft ffi+' ffiq.+.-an€

urret sqft+:rur rrt E+ (k+,r fu r< ? rrfi qq=T rR r treqfu til yrq

ilzn{.+--dri qT$"qT s'K-€r+,tuT rri' Br+i \BzT (k+.r qH e r+ qtq( srrsTrraT

trfi (ogivel +r etkr kqerTqR qargFqg 
r

qi( tt rif+.c'ilrTr{.+-+1 *otr er<t (Ctass-inrerval) qr{ ffi sTtrqr wqrt d
qofurffi+i qtqf, ard orerqr (q.6.il{ rrt 6mfr FkFr 61TrrT

fu-<r (Freehand-drawing) qrq Ei *fi' W qkfr qrtIETTraI 6tifi'

(Cumulative frequency curve or ogive) qtrq I fr q+' gqtR+1 t€Mrt5' (Line

graph) il I r++, sli+sr er &0H qkd qrct{rrfrT frorft ffi iltf+I
ntr\ffl nrnkkd Sifrftr+rtn E+ rm{r rrd qF6E 

r

4') rT<I z5-q lEtf Gess than method) (
q) tI<t {fr fufh (More than method) I

srq ilzTrqfrqre fr qr" ilnr qFi6r Fnftr fl{rsi qkf, qr(qRdr ilt{+,rm,r

Frqfur rrt smrnqr fi hfrrdni qrqr€.i qftq I (kd qlrqr(.drdTt wqd aqql
1rd q++T oilff(fl qfi- ilqR qrPG fuftrf,ri uq<[ Err lqfrr' rTffq I Tq hftrqre

Trnrrd frranur 111



ilqR crfuFfr *6 Eqqra qrfr ltfifi rr(r+i Ti 3ndg r dr+ Hkd
ErraRarqTt e-(d x-rrqr 116 qt+l qrrm{r {ff rqn qrfti frffi "r<r e&
frfu' qPi-q r rs Hftrere qH {fi qrftqrc ilfi tri Tq+i Erqg I yrq
frqtw.-dE qhd Ercqrcdr q:F'cr e-q( mi F+mrEen rrfrfe r

. UFE-qI +ffi seTcr drqrwd *ufurfr{qri. { 6rd 3reTcr ErrrErrrf,r

(Frequency) rrd t

aqFer6 6rlrm uFrqr rreizptotrr{zql FqA { vrng+ r

o ffi [Waqn: ara&ffiqri r

o qe, qkf, qr(EnkII Erfi ilqR EB I

qraT dqrEFilrt qkfr qrtqRf,T irfi ir.rR cltr tft r

d fcar kqrflrqr irq : c d rrftrd h$r+] cftHrcr p{ilrff+ srw rH
cr<r{+, 1ffi rqqr-+i p++rq p4qq* u.
nqrqfi M.rqqr
0-20 l0
20-4,0 15

4G60 20 '

6G.80 l0
8G100 5

w rqrg+-frr{ &rEI 6q P<Pa, qre srGn(?IT rrk+r qrrd<r:
grqrs' i+qrfi F{@T

2C 1T<I iF',rI l0

40 $r<r E-q ?(

60.sr<I iErI 45

39 qqr EF{ 55

IOO tr<T ?ETI 60

rrftra RrHor 11t



qfr mqr{+.fir€ fuftr" qre qrqr.il arkfl aqR rr-d,

gTKr{.+ F+qrff swT
6a1 gr1q1 e-fr 60

26a1 29qq1 qfi 50

40sr 40T<T {ft 3s

66q1 69lr<I q€I l5

36 qT 39 r<r tra 5

3rE,
___J
Enrgrrrfl *fi"cr F<-d.rci, tq+ hkqrcr

qfqf, qr.qr(ilr qfi (Ogive)

cfrtfrtr{Trd 3

o <-{ri+1 tq-{rffiqr furrd qi{q+qr c-rTcq.ff. cftetT sfrd tTf Brf,tr{rdc+1

kfiq e-qr-ffi ,I-td-( r ({ffire qrR dr4Tqd-dri FqrqFE, RRT iqlfu{,
ffi.nq, frk* r dq-r eqn vr{-frqr

r BTrd kqrcmi sran{(f, f,rflq, *ft, qfud t q{qrk+T M'dGaiT
6qrq6 Tq6-61.{ qt''tr( ilqr{6, si-1rrd, iFenrrd, ErT€qrfl, 3Trfr 3ilErtcr

Rr{ ctd r qsft t-qrtr< qftq+1 aurqs-+,r BTr.rr<cr E-{ (qr{+-+,r ffi qt
n6h' FrTir"r sr56' q-€, r++ aqrq+-dr€ ffi+i-cr vrga .r{-d-q r mt
sqd rrfrNr+l qqTkrErd d-+<r qq-{rr6'crq rd qf+-€ I t q-cqr€ ffi
q-*ffir ilrs{ qf6-q r fr ch s-dq rr{-d'( r

qtrd frIsnul lqY

0 20 40 50 80 100



v. sq{ srqfr :

. Asthana, B.N. Elements of statistics, part | &2.
o Gupta. S.P., An Easy approach of statistics.

o Gupta. S.P., Fundamentalof statistics.

Saxen4 H.C. Elementary of statistics.
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.vo'T{
{ar, l&16r, fr, f{Rr<(sq{i{r6f f{Rr<

qft(sq:

um, q.rt iTqI Elrrtrfrrf,t fffi{qr-fl trsEo tTr#r€ arft aqrq+' E.{t +fucr Er

ffiT q'c( trr 11 r]-A E-{riil'sq q-a+rft crq Trd s<-d rrt qR cr{

alqr{{-6r rq qfqd h*s-{rf,6-6,r qlixT qri4,rt crq rrd mfu-cTE Tfu t

s+e aqrges-sr{ rfi r 3{W z:qrrn q.r-{fir qrftr rns'' qrj < atffi+
iTulrqiF-4'r qq kfrtl-drf,G < qrek+ 6'tT EII6I qrg{fir ilftr <qrE+FG-fi fi-qcr

Errr rrd+r i{rftr qq'rffi srErzlrT gnqfIFF rts r e.+a qq qr6ql rIEr.F,

ck+l, trd, k<R Sange), s[rfrftfi q{qi{-+1 t+<r< (lnter quahile range)

Rrffi e+{r+,r qtcr q-d rlfri e t

filT{q
R.1 cE[fi (Mean)

E) +e .iEr+,dl ftreTor rri c+qqr q+triT kqrffE6'dr€ qr-3Trd ffi
qqrs t.fi. sI ?ITtrl trrTrq | flk Fr+rffi ffiTEmd teq crnc( fr*qr

qffi qrq H ril!'TRl 3{rfr

15, 15, 14, 16, 16, 14, 18' 15' 16, l8

csqE trta-+r sE frt] : '

o ffi6s {+{i Wr+i qrq-dr srilfdftI-€ 'ri sa E-stqt + (-ffi@ ?

. qffi sPdt{tra q+ E-d e--ser +-tt qrs-* aret i

rd vqqr -qt{H' Fr.rTtt anf,g r q'+qqT erdrt qqrs ks{ | s{qk
Ta-qqrqrri *ffi F{fira rri t fa-qq-{sR Frfirfr:

l5+15+14+16+16+14+18+ l5+16+18qlffi\Average)=-

157

l0
qt{fi rEr= 15.7

rrfiftT fusnsl 1lq



s-6f q,+ taqaffi ixilrfi|-+1 q'qE-flt stdt{k€ Tt 3{-€-drt u-qrtrtr
qEq.5 (Arithmetic mean) qr *sa.:[qF (Average),{r{q r t+ cP{ dr4q6'+}

qst qta-o ft"+Tdil + wrr<r ffqr ? TA ren ?Tt hqR rr* erTr('r

P{qr'{tfir tarcTq;r {HrE-+1 q:Tfi Frfiri'w*:rrfr erq r* awrq+,65zfi cH

cta-fi ir+rfi ef+-qt I rri sffiqr sfuA q+ \,FTrt6'qTq .TCcPg il€ dfi
s-fl6{sr66 fuq{ cta-fi FrfirA B{qrs rd einq t

frqreffi fiq a'qrqq-66 qfu +k qfr3Tta (qqr 6( eR i qm

,rffi6 *{-d qT rIEzlzF HrS-q T+ frq,d'.tIffi q-rqri'W+r sqql qffi rrEi'

ra-+ i= Il, u-<rr x- +qtrfi-6 Br{4 e€ q-q tn sq rpii r

N

Tt+1 3r-€'fuqir{.qR 5:
cr<r{4. : 20 25 30 35 40

F+qnff'Fqqr: 5 10 t2 8 5

m aqrg€-+1 st-{+tffrfrq fta-6 f{fira F{qrff'ts qermrcl qH qrat qrqtrfu

te tr awrqs-+1 ,Tqtq+-dTt x t kfifi qqeTilr€ rqrt{ haq-{sR drkfl
T{rs{ qrlrq:

x f fx

20 5 t00

25 l0 250

30 t2 360

35 8 280

40 5 200

frqTffi TqqrN)=4o f,ft=1190
(l(ct etl+lq

fdrqrfi e--s,qr+1 rlq{E-d tit{ 3{K'+1 frrF5-qTt qErlr

q-{4rrtrfrq qa+ Frwi e(K ( {sft qtn-s frfirfr t

qq rfrdGd ;rqrqF {
t+qri? TErfi,e rrrrr rrtcr

,fr'-qfl: aft+:( ilqq4-+] qqq (Mean) 61 stq'FiEI F.rerErfu-fir{{r (rd-il

qnfui rq{fir iTrftr kffffi sqrr+1 +{"d, ffi rmr$-{i elmfi (Rr
qq-(( sff6wr6{aqre at ,{.qq rrffi crT q-r66d qtrl kfl\iil ftrelqkfiE

T{ri-firft 6;6 I qT[+-dlt-i n eilsi rrk€,

rfrnt fimrq- 11(

I



- I*
N

I190
40

T6f qrrlr f it EII(EII(il (Frequency), x Tfr (WI (Variable) { N
qf€lnrd tr@t (Number of items) ert wfldB r

?T€I EIIiI-'FT 3Tq gqIe(ETtrG

ilfiCr( irgqftrftq qwo tr+rd qrqrq qd qrnq r

t{qlffi qt cP{ Ilt'rfu wrerT TqnrFT rri'(M ftrerur rrfflTffi .*,
++,r qrftr ydr EB ? zRFne * m.rro 6€ ? T+ qrtqr 6dsq rrd T€r v*<utt
qr.+ r Rrsr+n qFrd Ei tt erga'qa:+,rn +n qMlzr<r rrnr-drq flRun+1

fuqsrfir rrqr ss+1 gqmftrdr 1 gfrrr+I qrtqr zrqsq rr{ r fuqn{M
iilski rr{q I qrfue;| silr(lrrfl fr{.F{ft,r-€rq cE+ firmr+qfu lTqr?ff-fia-i crR
qH *s( swFer-ffir r<fr qr qSm i C qo5tq-{r f{ilrfi'A erqrqs 6c
ilrC si *u,,6 grf,Par qfr rq crd, 3ilP( qfi-+1 qm+rft qrsq qPrB 

r

q) q{.+.rnreq cE+.+ ftTeTur+1 TqqT ffi T{: ilqfr\rd iT+1 dqrs_s Fcg(

zRrrtT rTEliF 4.gt Frfire frer i ri c{T ri :

tF'eII q iFr ffi qrq rrtaEr sTwrw hffir11lR B{:
sTqrw kqrffivqgr
0-10 4

1G.20 6

20-30 l0-
30-40 20

40-50 6

5G60 4

d mqrq+-qrs ffi rrq+ Fr+m ernq r ti sffi erqrimft orr
rr{ T.rre fuftrt.{rc+1 aTftr+r q-{riqarfi Fr6TF{ qrflq :

:.i = 2s.7s

qfrrd frRnur 11c
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gT<rW (itrfrq-m{) qEFIr" (m) er(qr(dr (0 fxm
0- 10 5 4 20
r0-20 15 6 90
20-30 l0 250
30-40 35 20 700
40-50 45 6 270
50-60 55 4 220

N=CD=50 :ftn=1550
3IiT,

qa-o fu+ra,

- tf-

1550

50

..x=31
ftE\.+i T,ftq< dryrq;E{rs qd EAc l@ fcfrFrz q-qlffi qw+ h+ra
qf+-q r m {qr{qr (qq166 q\r6r d1anq6qr sA {I <ia+rqrc qaE fu6rar
kvm lCatcutation) rrd rni ga r r<r nqrwsre qF6 Fr{re fid dff6r qft
B I Tq-drg sla dpa6r (shortcut method) ct{ qi{{I I ,rg Rksrqrz cq6
kor<r \-ca T.grc( Fa-+ cr4l taqrq rrt{Ei I qTdr{ 'a,i q-rrsi qkq r

Ts-dH Et{d rrEtiF (Assumed mean) qt{q r ak+ rffi y+q rqi 9-&6
qzqk< 'm' sre i5kd saFF a trar*fl qRr6i s-a+-dri d i q-{Ifei r q-q

ait+Fne qaFF cirT qqrs{ fuq q1 yfrq rrftq ;

- I*
'-u+-i-;

qEi, 4=Effia qqfi,

Ifd=slq' (o r sr{Err(dr (D d IIlrTEq-d] +.rs-q
N= qr(qr.dr+i qq +q I

3liT,

*i dt q.* y+.r rrk qfq+ arqr$-+1 pq6 Fr-6ra E"nq r q{r6r erfrr
hqq-1<R rFi ctn( : qr+, Effid car+ (a)=35
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9TKr{.F'

(*oful<f()

qmqH (m) srGr.dT (0 d=m-a fd

0- l0 5 4 '5-35=-30 - 120

10-20 l5 6 15-35=-20 -120

20-30 25 r0 25-35=- 10 -100

3040 35 20 35-35=0 0

40-50 45 6 45-35=+ l0 +60

50-60 55 4 55-35=+20 +80

N=50 )fd=-200

qt}l-6',ti-filEI qT rtlrq risT,

- \rax=a+4f

= rr * -'oo
50

=35-4
:.i =11
q.(1} qril?,1 q-rfiq( Mrqq'-+i qw+ fu+ra+r qrftr Trli<( (class-interval) {rt
wTi{r lia qfr fq-{rcT qtrq r {d'rfr crr6 Ft-rral q{, hqsr.fiIr 6€ :

- trd'x=a+?xi
zffiqr d'--d/i, i=rqlffit Eq t

qrfq+ mqrq.6qr€ qs <k+rqrd i;ma-5tn qETm P{+ra qrneq qt+,q r +ft

rrc+l ftrqTor rrt{Ei {qtI tr+ .r+g 
'

sTqrw
(&ohdrfro

q?rqr{ (m) qr(Erfdr (f) d=n-a d=d/c fd

0-10 5 4 -30 -3 -t2

10-20 t5 6 -20 -12

20-30 25 l0 -10 -l -10

3040 35 20 0 0 0

40-50 45 6 +10 +l +6

50-60 4 +20 +2 +8

N=50 !fd'=-20

rl&rd RIHgI 

-

?oo



T6f, 6kfr qffifi (aF35

Tqftr( (i)=lo

W,

Lfa'
X= d*-)(l t/

-')i=35+ -Ixl0
50

=35-4
.'.x=31
rstr srq.+rrFrfrq qq+,+1 ftrwur rrqt *ofur{sR s'GFr6-GD qi.+1 rfrrr rrft
firorA dk+,r fts+,rsi qftq r \rst qffi+1 &uf{rc sat-fr'tr+,.-q fi \1+'r<r
qfi Grk+rdnc ffi { rr(q (k+,r eirq qrngi ,rd fdilrffrtx .r& gte Ei
lH erSqq ti lffi q r

q.r qflml (Median)

iF') argF'qnrfr qirfi (Mean) EEr e|t+1 ftrqTqkrE Ffi?Tr6,firr+1 Tq,ndqfu

qfiq{r ffiA qk+,r (Median) qffir 6d fr ( <R ? fr qfr qq+,cr€ fr I
rrtr sqq fr | e;r+1 ffi,{n< qrd +n +ff ffi qrcnd +n
$Fr finK +Cqr fce.rq r ffi *e h.ur. q1 faqwS<r< fYfr :

35,42,41, 38, 40,42,45,37, M
lnq ffirqfriTr{ qrfrefu qfr+1 6-rrrlT fuqrf,El,

35, 37, 38, 40, 41, 42, 42, 44, 45

zrAI, aqrqr'+1 &6 fiqqT qffi qrq = 41

(.c.cdn (N) = 9 E, W, qffir ex6 gtil Et-rlrdqt,

fry)eil TE t qP46r (q, iqtt *T f+)sft.rE=s fi q( +t qfHsr fr r

I z ) is-' \ 2 )
qft sqrtloT ffiA qflur+T rrffi + €g a t rrr+J 3T?io.r ffi rFt wn( t

qr EdTifu qrfr xqqr fffirqr rrer 6ro frqqr q?dr

qT-ffiE ftrffi qfiurT (Median) lTtrq r er+i qr<fi rr<t qPrrfir

ilqq'+'+i qger +trq r+m fr, wrfr aqrq+'-dm 61+, 5E qttR qr{Fql hrrtr{
Tl-(A I

Trftrrd F{reilr R01



q) srq aqrqr+1 vq.qr ffi( (odd) ygrTr q{ ffiEt +i ftqqT qt qH
rTprrilir E61, Tft k51d{ g|5.61 | ilr ilrryrq56-C irr+TT Brzrfrqrrf6ei Vq.Wr fr<
(Even) qgr + rri i ri serT rrt q<\ q'€'a ild+] sEr61ur kqr qET6 yfrr

qrrr€fr qlqrg lrd'ilnq I

ffi dtf : 35, 36,36,3g,40, 41,43,45 6 |

T6r,

frr fr{qr qipi inqr{'+-+] rilrT gger T{ +{ r qd B&reTrfi +{qr qt6r
g&Ttdr qrt 38 T 40 +i erq.+rTflrftq rT?zr+' t qft{-+.r q-q r

gtt, qftzrrr =]!i19 =4=3g22
qiiiTr€ qffi eilT qilr qrnK vh qpa* k+,rm qt+.q r q\ mqrqrqr
{fltr+.ilfiFe1 lrgn vqqr (N)=8 E I qq qftror+1 RTt;r qf,r EFTRrqI,

N+l-8+l-2-+.s fiqEr222.\
Tger5ff( qffir erm, *qr t qr+ T@n {r'rqr qdg 

r

.Tqf( 38 r 40 +1 ftqqr EB r

qtt qfrr{6r ry=3e66 |

2

zF'HT I EFT. 15 !i"IT g.flrd qrq (t.
glnqt:
20, 22, 20, 21, 24, 18, 22, 20, 21, 19, 21, 20, 19, 23, 25

ft qrrfrr g-dT66qri'ilter.{sR E"rrQT: qrsrn kdK( rrc<r zn;rerfH ilT+1 Ef,r
ftdqT vei i
qs rr++1 sr< i qRr+,r q-q r ilqr.s.+,'+l frqq'r qt' (sos) 3ffitr+.{ i qP.afir

il r qft[+'r+1 gFI wn q-rn\,'r q?rdt+T66d Tq'qrqr 1 ffi emn rrkq r rfr
rr{'ffi alT ftffirK q rd rqft ar+ffi Tq.qr trr s Ti
fi{+,r dmar qm66"n€ frk eTr$r qrt erffm eTH qil ilnsi ftq I

qftEr6,r Ffl"Trarrfi' @ositional) 3frffd il r qcen-* Lrunis+, (Qualitative) ilqrq.6:qr
qH rftr q=i qftna 

r

Rol It

*e : +fttorff qrft ftrflftrq+1 qRr+,r kgg+1 ilqr{.€qr
t drqrErqr 39 *{ r nrlt fr qftr+r+1 BTB-,+,'q qrt il r

qm qt+a qrt TS{ qH vrq r

Trfrrd frTeTUr



rT) nnT 46 q"rT ffi *e rfrt-ecrr @ s r q<+} ck6T Fft
#o t "r,qq n1t

drq ouO : loo t5o t4o t2o l3o 160

F{aTft { 1 2 t6 lo t4 I

{€ aaqR6'qr{ qq<r 6qqr fuerg* ner :

aTm li-{Fft F{qr (f) qkfr er{qradr (c.f.)

100 3

120 l0 t3

130 t4 27

140 t6 43

50 2 45

160 I 46

N=46

3FT,

cftx-nr =l,'*')rt *.\2 )

_f46+r) ift q?
lrl

=23,5 *r(,
qkd qr.qr(dr {f,{ (Cotumn) ai sr{:+4rGTre, zr.s * q-< t:o d r

qk+r =130q-q r

qsfr qtssd fu?r+i qk{r FrfirA rrft-€r I

st Tlff-q( nrqr{iE (Grouped data) SI k(<( &fr (Continuous series) d
qk6r:
afi-aa avrqm cftz-{r F{6raET qrftr c4*rc ck6r ct sff+l qftqn

rret-q I Trfr'+-d nqrwcr qh6r v+ en { * .r< EB r q{rqre cnq-+r c{2'
r.{r;r+i qft-qr{ qffi 5<: qr<t{fi qk6r Frfle rrft-q I

gqr6<qqr tr :

o'eTr R, 61 50 qrTr F{flfi'-66+ rrfrra F{q{qT qrq rrd qmrqr ft-.* Po{g*l

a r qa+1 qkor Efr A-qr ?

y1q5q5: 10-20 20-30 3040 40-50 50-60 60-70
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glqrs M(qr(f) qkfl qr{qradr (c.t)
l0-20 4 4

20-30 6 t0
3G40 l0 20

40-50 l5 35

5G'60 8 43

6U70 7 50

q6i qrEr(cr 6rfi .*qqr

P+erfrd:a 6 lo 15 8 7

{gqri qt€-{ qrGlradr iTrkorqr rEr,

{-@r+i gTRrE5 3rqi-E qkOr Vm qrngr
qqr ffi c-wr n=so qrt qm rk c-nr if.ngn rf6-€,

qk+r =Iq} vq
2

=!9fr *.1

=25 qt t[q

qqtq soqqr Mt crq rtai qg'dr* <rnifu {ffi rqql fuqIK Tcr 25

* ffin srE ttH e-{Fp t q-g aqrs-dr qka 6e rrrM m?tr+r+z
qffi ffi gTRn@ '40-50'srtid{cl 40 ifu 50 i6} *qqr q+g qrr q-i
qt6a I qr q?rerqr qk5r6l +6i rd {rd v+q rl'i cig r qd q'<qrfl

ckfiT Fffire W if,Eq{qR (q:
lV'
--c.1.qkfiT = z +2-----x i

T
{df,

r= qk6l 'ioftd ir6.i frm Gower limit)

N= qr<qrrm+l *qs-q

".L= 
qfuqr $ofr{<I \16 fufr lr{ntgdl qkd qr{qrrfi

e qftqfir ffi errqrr
i= qk+r &ufr6J iEftfi t (Class-interval)

cq ttffq-d nqrqqrElz * W ydm {rR qFa+r k+r*r,

{fufi frIHsr 10Y



L_^,
qlEqE't = L+_!_xi

"f
:: -20

= 49 a-2--,.19' l5
,)\-rn

= 40 +::-__:: x l0
" 15

<n
= 40+:

l5
= 40 + 3.33

43.33
r,fi'qfl alqrs.cr qgfr i qk6r Fr+ra qtrq I f+qr{kr{ rr+t Fnqq qi
6.cTn {kr +fr rcrd(trr66,-+i r<Pdcflg qErsfir qrfrr {€ rs< q{e{T r
nqr{{'66 Ff+ rrcf Rr4rE yqrfirfr q+ kr|-4rs qfa€ I

: qh+r rtr nrrlriFl qFr-qt-e qft qP6'q r qr$-Ere q-frr qrn-gi

atr+r r crcq+ft ,Tq qm6rtt-6r qrft aqrqr{nercrq-4ft frfirq Tc+-6F+i
s64r.r k{ qftrBi I

r.i 1t (Mode)

iE) ftreToror 6{cr }& q'a+ r qPq+ror sltqr frrqqfrorr+i
arrr TrrTRr qCcE t-d (M;de) si sltqr fidqfi ?qrq r q* r<*qr sffi
cm{r rr{ {ilr6} (q{ *A d€qr fu* .K r qcqr t r crqri t{EsrtsR srfdfir
{ r rftr rt+l vrd :

4, 4, 5, 5, 6, 6, 5, 5, 4, 5,7
qqr, qinr<T At T{rqr{ ke Sdr+1 qrsq{{d?ffirr+t*nqr€S(
qq-{r) qr{ qr+ifu E-d r"cm hqrg{ {rqr :

{4,4,4} {5,5, s,5,5}
ff-+ cr6 c'iq trr6

{6,6) {7\

qri, q-flRl qA r+q q\r+] 5tr+i erco =5 s++ fl-fr (mode) s E-q I

awrqr-+i c-W-d-{cr F-+r<t q& dtdffXr+t rgr 4r crfir{ t-< tMoael l
tTftq r

qf( @ aqs-a flftq-d 6ccr 6 rrt,
Eqta-ceni t-a (Modal class) qtqa 

r

g{ rr+ (fi q-ro

I
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<r-( (rrrttiT {e ffifti rre-gr \r+''d<r Ee rr\,-q,l EII <rrnq qq-d 3{TeTrqr tR
slcPt{rfud (Undefined) qe r u-d qzrPffi t'c k+re-+r eftr qs-flel Hftr

(lndirectmethod)d Ffmrr krq r qq'ft nq fo+r<r,

=3x -2 xrItI'.5' I

EI) rIEtiF { ckmr Frfird r,qcr *Eftr{qR r6-GF'tE(iF'cffir sl?llfcl=I

rr{ A q€ fu k+,rfi vfr {'ftu-Een q-GErfi-GF sPfiqT qqnTq qi Eq r :
qftrgd &Eftqr Grfr a'"r+1 dqrq+-+i fl-d Efu *m t trl r

sTqr{rF : 10 12 15 20 25 35 45 50 60

ffivqm:+ 6 10 t4 20 19 lo 6 3

cFffi tlH r{ dqr@EF} tfi TflI iltr€T+'I erftr (fl{<I qH a-e ffi
qTftrr( HTkiF'r (Grouping table) enrq siB t

TIr6.rd (frfu'fl (Grouping table):

(Column)

g r ffi 0D qr s3cqrc €{${tdr clrcslrrf,T oi}t qrqal H--sqrdlri nffagal 6; 1

M GIt) qT qH 4 qr€ Br31 ErEsm"cl qrrElrrf,T fr'k rrtc\'+1 a r ** (tv)
qr sI{?M ffir{ffi +ir qc rR\qi E r qi+ {6(cI cffi sel
ffia r +cT OI) qrrcr cfrqr g€rircT drtt +rif,r{ffi tiirk {tc\'+1

e rq-sft trqn qrM arP++r+r arrdrqr qrt trd h+rm sr$ Effi ci Eqrn

gt: ffiwr 6fu6'r lenalysis table) sr{rsl cdE r

qftra ft[Hsl

nqrs
(x)

qrrqrar (f)

I II III IV V]

10 4
)10

)20t2 6
)16

)30I5 l0
\24

j4420 14
\34

)s325 20
)3e

\4e
35 I9

\2e
45 l0

)16 tto )3550 6
)e

60 J

q(I nI6{ (Column) {I eraEtrtdl

Roq



ksur il|il+,r (Anatysis table)
Size of the items

6;A I

qtd : frT+qlT erftr+r rqn wd vqarrd ilftr+r qr Er6-a66.rTr q-qrr-<r i*
sraGrrfff cFfl!=rfir qrFT T+.r rTq+t Er(ERild q-{.qr+1 ftfrg rrft:€ 

1q) ftrtri *fr (Continuous series) rfi q\r+1 dEqrw?fr tc Fr+r-a+r qrFr

lr+r<t qfFqr BrTrs-qrc (By inspection) qr TTlTr( mksr ( ffiqur arF.roreir
ftcilr rt rrft-q r drPqr6rd€ Tfl*iil crfq ctr€T ffi dqrwcr ilqR rtft\,?Fr

arteq;r+1 w* rrft tnk+r rqn qrftd r q-sft drk+.r+r sntrrcr t-d {rri<{
(Class interval) qm ern{rffi fu t+Ora+r vrFr q* E+rr Tft ft-srd
sPar€ Ikfi +oftqr trd k+rar y+tT.rlG g* FtrarrtqR e:
tra1Y66s1=1* -f'-fo ri

2-f,- fo- f,
ZRTII,

L=t-d ct Tffi ?rd frqr (Lower limit)
f.=t-d ct T{irF{r qffi q-ri6l qrqndr
n=t-d c+ +ffi qrrqrrer

fr=ta fr ilhj-<r cffi q'ffi eRqrrdr
i=crliffi{

qford ftrerur 10s



qq, q( *!fcl qv6l dqrE€dra t-d kfirfr6r qrftr \.ser sErr{lT t+ |

qIq?E{

Tfiq { .

200-

300

300-

400

400-

s00

500-

600

600-

700

700-

800

800-

900

900-

1000

iF{

srdr666)

Ir@r:

,1 9 l4 t7 20 8 5

qrfl\rElrrlT {{r.rd
d*rq( mtd4r

slRrr€
(x)

ErqR-dT (f)

I II III IV VI

200-300 7
) r6

)30300400 9
\23

)40400-500 t4
)31

)5 t500-600 t7
)31

)45600-700 20
)28

)33700-800 8
)13

) l6800-900 5
)8

900-1000 3

qlrnacl q;ITSET3rd, q{irrd
ffiqqdrk6r

Column

No:

Size ofthe items

200-
300

300-

400

400-

500

500-

600

600-

700

700-

800

800-

900

900-

1000

I I

II I I

III I I

IV I I I

I I 1

VI I I I

Total I 3 5 4 I
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N_ _ c.l .

O. = L+ 4 xi
.f

to 
-a

=15+ 4 xlO
12

=15+12'5-8rto
t2

=15 +3.75

Q1=18.75

tt{,
Qj=3N/4 3ff tr(

=(3x50)/4 3fr T(
=37.5 3ft qE

qti Qr "35-45'+) Eri-sqrnrcqr q-d-g 
r

rq,
qr roni ref,

3N

-_c.|.Q. = t,a-!-l-yif

3x5.0

--J5
=35+ 4 xlO

9

37.5-35 _.
= 35 + x l0

9

=35 +2.78

Q:=37.78

+ft,
ir{qftr6} k(dn (lnter quartite rang{"') kFrFiT,
IQR =Qr-Qr

=37.78-18.75

IQR=19.03 E?d I
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t. cGtfrtrir sI{ 3

?F) fiEn ccrsi Ei Cwa ;aeTr+r ffirffi H Efrr+1 flq s+r6'5'qrt

t *ft q-rr qrng1+( r qst 3TIC-+1 aulr{4-412 qqm, qfbr+l, t-er, F{€R {
T{{ffi P+<n wr ilTq+(r

"i 
flqr6+1 frqrdq-qrc .Rr+1 E{ \q.cfifr qfteTrql ffia{r Ei Fc-qrffi

rrfrrfl F{q{qr qrq rrH ,Iqrqo-dr{ ftc<< ffi d'Eqrqq''cr {16 s{+1 \--
.-' Brt rrql qk6r, qa+', tm, k<n t q{4rtr+1 F+en'rtr errs-5rtq t q-{ft

qil qrI{gsT qrq-rs arfr nruqk+r< +if+r ;r'+m fr-f,qT ffi e-+rrcT

EnrFI sf6,qqr I q* eqri qriarC t {+qr s-dq qft\roF,r. e(rdd rfttT
ftTsl++r sctqT q+aqr arsi glq'rq 'rtffq r qrrsE * n'ftrqr qra lqE

firq,',i qcrs-{6r{ r

rT) frqrffi tti a:sa $emFrt s-qE cf,I q-n€ se_dd f{-.<R qoft{I

rrd srsrc .qqfi, qkrr, qdm i.i{€R q-m arnsTtr{l

Y. r<rf qrqfi :

. Asthana, B.N. Elements of statistics, part | & 2'

. Gupta. S.P., An Easy approach ofstatistiss'

. Gupta. S.P., Fundamental ofstatistics'

. Saxenq H'C. Elementary of statistics'

I
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€r{qfr 1

Euclid's Element contains twenty-three definitions, fivepostulates. five axioms
and forty-ei ght propositions.

Definitions
l. A/oirl is that which has no paris.
2. Ali etslet,. h r ithout breadth
3. The extremities of3line are points.
4. A straighl line is h liue which Iies evenly rvith the point on itself.
5. A $utoce is that which has only length and breadth.
6. The extremities ofa surface are lines.
7 . A plane su{ace is a surface which lies evenly with the straighi iin€s on itself.
8. A plahe ongle is the inolination to one another of two lines in a plane if the

Iines meetand do not lie in a straight line.
9. When the lines containing the angle are straight lines, the angle is called a

reclilineat angla
10. When a straight line erected on a straight line makes the Mjacent angles equal

to one another, each ofthe equal angles is called a, ght angle, dIJ.d the straight
line standing on the othet is called & perpendic./d/ to that on which it stands.

ll. An obluse ongle is an angle greater than a right angle.
12. An acute angle is an angle less than a right angle.
13. A boundary is lhat which is an ext emity ofaDlthing,
14. A. ligure is that which is contained by any boundary or boundaries.
15. A cr'rcle is a plane figure contained by one line such that all the straight lines

falling upon it from one particular point among those lying within the
figure are equal.

l5 The particular point (of Definition l5) is called the cezrer oflhe circle.
17 . A diahelet of a circle is any straight line drawn through the center and

terminated in both directions by the circumference of the circle. Such a
straight line also bisects the circle.

18. A set ticircre is the figure contained by a diameter and the circumference cut
off by it. The center of the semicircle is the same ;s that of the circle.lg.
Rectilinear ftgures are those which are contained by st.aight lines,
lrilateral figttres being those conlained by threE, quadtilaleral those
contained by four, and mullilateral those contained by more than four straight
lines.

20. Of the trilateral figures, an equilateral triangle is one which has its three
sides equal, an isosceles triangle has two of its sides eqtJal, utd e scolene
rrr'4rgle has its three sides unequal.

rTfvrd f{rtrqr tl{



21. Furthermore, ofthe trilateral figures, a ght-angled triangle is one which has

a right angle, an obluse angled triangle has an obtuse angle, and an acute-
angled triangle has its three angles acute.

22. Of the quadrilateral figures, a square is one which is both equilateral and

right-angled, an oblong is right-angled but not equilateral, a rhombus is

. eQuilateral but not right-angled, and a rhomboid has its opposite sides and
' angles equal to. one another but is neither equilateral nor right-angled.

Quadrifaterals other than these are called lrapezia
23. Parallel straight lines are smight lines which, being in the same plane and

being produced indefinitely in both direction, do not meet one another in
either direction. .

The postutates
I . A straight line can be drawn from any point to any point.
2. A finite straight line can be produced continuously in a straight line.
3. A circle may be described with any center and distance.
4, All right angles are equal to one another.
5. If a.straight line falling on two straight lines makes the interior angles on the

same side together less than two right angles, the two straight lines, if
produced indefinitely, meet on that side on which the angles are together less

than two right angles.

The Axioms or Common Notions:
1. Things which are eQual to the same thing are also equal to one another.

2. Ifequals be added to equals, the wholes are equal.

3. Ifequals be subtracted from equals, the remainders are equal.

4. Things which coincide with one another are equal to one another.

5. The whole is greater than the part,

The Propositions
l. On a given finite siraight line to construct an equilateral triangle.
2. To place at a given point (as an extremity) a straight line equal to a given

straight line.
3. Given two unequal straight lines, to cut off from the greater a straight line

equal to the [ess.

4. If two triangles have the two sides equal to two sides respectively and have the

angles contained by the equal straight linds equal, they will also have equal to

the base equal to the base, the triangle will [e equal to the triangle, and, the

remaining angtes will'be equal to the remaining angles respectively, namely

those which the equal sides subtend.
5. In isosceles triangles the angles at the base are equal to one another, and if the

equal straight lines'be produced further, the angles under the bases will be

equal to one an_other.
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6. lf in a triangle two angles be equal to one another, the sides which subtend rhe
equal angles will also be equal to one another.

7. Given two straight lines constructed on a staight line (ftom its extremities) and
meeting in a point, there cannot be consmtcled on the same srraight line (from
ils extremities), and on the same sides of it, two other straight lin;s meeting in
another point and equal to the former respectively, namelteach to that which
has the same exrremity with it.

8. If two trianlles have the two sides equal to two sides respectively, and have
also the base equal to the base, they will also have the angles equal which is
contained by the equal straight lines.

9. To bisect a giyen rectilinear angle.
10. To bisect a given finite shaight line.
I I - To draw a straight line at right angles to a given srraighr line fictn a given point

on it.
12. To a given infinite straight line, fiom a given poinr which is not on it, to draw aL perpendicular straight line.
13. If I straight line set up on a strEight line mirke angles it will make either two

right angles or angles equal to two right angles.
I4. If with.any straight line, and at a poinl o; it. rwo sraight lines not lying on rhe

same side make the adjacent angles equal to two righi angles, the rwoitraight
Iines will be in a srraight lihe with one anothet.

15. If two straight lines cut one another, they.make the vertical a[gles equal to one
anot'ier.

16. In any triangle, ifone ofthe sides be produced the exterior angle is greater thah
either ofthe interior and opposite angles.

17. ln ary triangle two angles taken together in any manner are less than two right
angles.

| 8. ln any liiangle the greater side subtends the greaterangle,
19, In any triangle the greater angle is subtended tiy the geater side.
20. ln anli.triangle two sides taken together in any .ann", are greater than the

remaining one,
21. [fon one ofthe sides ofa [iangle, from its exhemities, there b€ constructed

two straight lines meeting within the triangle, the straight lines so construded
will be less than the remaining rwo sides of the triangte, but i,r'ill contain a
greater angle.

22. Out of three straight lines, which are equal to thrbe given straight lines, to
consrruct a triangle; thus it is hecessary that two of the straight lines taken

- - together in any manner should be grearer than the remaining one.
23. On a given straight line and at a point on it to construci a rectilinear angle

equal ro a given rectilinear angle.
24. If rwo triangle have the two sides e4ual to two sides respectively, but have the

one of the angles contained by the equal srraight Iines greater than the other,
they will also have fie base greater than the base.

{fuH frrrRlrr lle
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25. If two triangles have the two sides equal to two sides respectively, but have the

base $eater than the base, they will also have the one ofthe angles contained

by the eqiral straight lines greater than the other.

26. If.two triangles have the two angles equal to two angles respectively, and one
' side equal to one side, namely, either the side adjoining the equal angle, or that

subtending one of the equal angles, they will also have the remaining sides

. equal to'the remainlng sides and the remaining ahgle equal to the remaining

angle.
27. Ifa straight line falling on two straight lines make the altemate angles equal to

one another, the straight lines will be parallel to one another.

28. If a straight liie falling on two straight lines make the exterior angle equal to

the interior and opposite angle on the same side or the interior angles on the

same side equal to two right angles, the straight lines will be parallel to one

another.
29. A stiaight line falling on parallel straight liries makes the alternate angles equal

to one another, the exterior angle equal to the interior and opposite angle, and

the interior angles on the same side equal to two right angles.

30. Straight lines parallel to the same straight line are also parallel to one another.

31. Throqgh-a given point to draw a straight line parallel to a given straight line.

32. In any triangle, if one of the sides be produced, the exterior angle is equal to

the two interior and opposite angle, and the three interior angle of the triangle

are equal to two right angles.

33. The straight tines joining equal an parailel straight.linds (at the extremities

which are) in the same directions (respectivety) are themselves also equal and

paratlel.
34. in parallelogrammic areas the opiosite sides and angles are equal to one

another, and the diameter bisects the areas.

35. Paralle.lograms which are on the same baie and in the same parillels are equal

to one 
'another.

36. Parallelograms which are on the same base and in the same parallels are equal

to one another.
37. Triangles which are on the same base and in the same paraliels are equal to otre

another.
3g. Triangles which are on the same bases and in the same parallels are equal to

'one another' 
ame side are also in the39. Equal triangles whiih aie on the;a te base and on the ii

same parallels.
40. Equaf triangles which are on equal bases and on the same side are also in the

same pamllels. -

4I. If a fiarallelogftim have the same base with a triangle and be in the same

parallels, the parallelogram is double ofthe triangle.

42. Tq construgt, in a given rectilinear angle, a parallelogam equal to a triangle'

{tta ftHUr 11<



43' In any parallelogram_the complements of the paratletograms about the diameter
arc equal to one another.

44.To a given straight line to appry, in a given rectilinear angle, a parillelogram
equal to a given triangle.

45. To construct, in a giveft rectirinear angte, a parailerogram equat to a given
rectilinear figure.

19 9" a given straight line to describe a square.
47 ' ln a right-angled triangles the square on the side subtending the right angle is
. - :gyol to the squares on the sides cont ining the right angle.
48. lf in.a triangle the square on one of ttre iio". G .quu"l to the squares on the

remaining two sides. of'the triangle, the angte contained by the ,"tnuimng t*o
sides of thc triangle is right.

(Source : lldcrn llorhentotics, Vol. l, S. M. Maskefl
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