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ftnrrdr grw< < wr+ort ftErordr ilFr fuFd drftrc qtTfi4 qrtrq r ftnrur k+rgcr
T{rr+rkdr wr{ t"rwtq fuHr afod,i-+ ttm wrfi <H < drrq funr+roz] effr y{s r

FrErflE{ffrd aqr mqks icdr ftEnqr Trrtr( qftr{k Tn sN qtafus ftEfir rrrq}r
aniaq arqi-qqrfir fiqr+) q r ftnr+ ftmr r k+m m arfrr+l qwT rrr€Tli rqr Bt r

ftRr+.r6-6r ism" Rrdr qnr1fa fi Eurst6r6l ftr+rE srdrfiqrcr gan arsi vge
vfrr+r w {1ftr6 ilflrfu F{+rs t-drcm F{s{flEck+ rr+r qffia r crE{k+ G6r q

aler ge kqwrt sit( ftrrrfrFrr irrflfm 10 qBn ccpt+rlr ftnr+ arM mqrfi{
ffin rM q | +fr qr{qncarfgR Etr' Rrr6 ffi fr{ {rgf,qr hmy{ qfi(rdl q I

ffi 6s1*€T <t fuHr rdFd{r qtqrfod e I im\ @ qfuT ftRrrr frrc{dT ilfrr q}
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qftre fulrrdl fr snqm rrrift qrEqfu+ rrdr qwril{T wrurfte vrga,rrrr qrmftil q r

cIErfrE rqT qFre ftrqqql ie\r6r ailffiAac Fcrt frErrrfi sqr++rFt-dr irdrfi
srqfud Rnurfir alrtlFlir rrTirrr rn rarG ts?srTsrc fi srurrr wrfi rqn qrer El I

rrffrrd ftflf,rr+] rr€ FflETFt;t srrdiqr \rgcr q+rE&q q6 qT g6q<r rfr qrd q'{. r q6rE6}
gtqT mrrf,r r q6rE qfrqa M q r Frtfr qrar+n Hcrrq Eds rrftq+r ry1 r

qrdfrqqfi ET wils qct Ecc c+r6r GTcr Hcrdq-+i kder, ffiffid alEFFt?[ir

mfrr qq srqffi qfi rvr rqrffi{fi rqa fiVer q t stgrr{ grrfril€ Eilsq trq
qqrs{ kqrq@} k{<gr erqd cqqr frrEqd\ q I T( mrfi{rt *rrrq rtrsc ftlErlr+r
wrefi ( ksFircfd em rRr qrd irqR nfupr q r qtil rrs mu.rc il{ffi ilfurdr
sarnft frnmrwr$ {&rfr fttqrrdr (Errqrr cqicr rr{6lt kq rq ri n*hrcr( g r
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Competency: Explain and analyze the historical development of numbe. concepts,
number systems, induction and axiomatic as mathematical system
development and use in classroom teaching, development of
Arithmetic system and application in everyday to commercial

henomena.

ct5 gi : c{wr ( €-qsrlgrrfrfri qfrflfd$ Efi(

1 cft{c
rr{T \r+r5qr {-E@Tr!rT-4r dcr 3rs rftr(r.Er Hfirq kqq-+<6.6 {qraTr rrft\.6r

6( I sq.@TI r (wqr*undt6l Ekdresf fu-+rq3r<r.rrd irr+ q-qq]qsnff, ed3rr"rR

Tq3{RrR Fqqr9!n6-6l Siaqr q-qt rrftT+} A r F{qqlEIk€ Aqr
qnzk+ <-rq rrfrrfr ftrer666d arq+'qfrn a* {-qervunfi-ew+fr rn aw
ftc a{nqft< rr{, ?t{fi dre{qr dcn 6Hr fussrqr q-frrlr{ qeTs 5-qrgi
e{fr{cr{t Tq \rfirsqr Hfuq frrrq1(66 9,-qd rrft\r+r 6t I

r. frcGq
r.1 rgrcqn+{i fu6'rs

{l.qwrd anvn { rlnft cf}n-qr+J k6r{ qrfi Fq-dr+i ffit q(r{it qTqr{
nft-q I q# 3flt{q atcordm qrkq rqrtrol crt{fi66 qTEn qfcr rr\r+r
(<s66-d {qsr { qrTf,6-qil Tqqr ciIr{qrsr r+t, nt m fi Ef{r .r+
s<t r cr+r rFrdi-+l qrP{sf,G-A e-{qr+l yri-+i fu+re qszr r{16r ra{-6-6

Rr€q66) El r+J s-{i-o e-ffirFdrr dtslffi qqrcqra ri.6r E-(lri {(
Ef{6rerl cria , q€ sf,rrs+ qrf,n cri-+r qicrs4r qrrrr.66 qrrcq ffi
aT qr hrn rtrdre qsa vr1 eri< radcr q-sa Eq.{n a oa1 aft-r r6r-i<r q41

6m m}<mr rr<t r sqr6r{+ r&+ vrg+r qTfrr \rca \rsa 6qrl $tqrcr
6r+{ qrd crE r sis-c{ Tir6qT [A ndrqr qP{ siq-+ c{ ri-6cr Br{ r6re
\rs?r \rsar E{n s,tor<z ffi qrPft nei r q*rtr v+ v{ rildqr Efrr,fiiqfu
l5t{rcr Cca cPr q.n qi+1 rt{ lTi s+ c{F'6 16 ri qra qr-H r sts+fir
qrtfi66-+ irq(r!fir ftr6R ta qi< oft rtr*r qrffi rr+ cTr6r crs{6r qrftr
q0rql F{€ iln-s+ rr{ r q-st H sflkfi Ear\i-+r wir-{f,G qh *-qqr+] reuRqr

Tftrt RIHUI



{Tlei llqEi 6cqr qTifi rrq+r {r(sr6-+1 rrd{ cr4r (gsel, SimcT, drfiircr

3{rftt +l rrrEr€+ qncr tk6{ r csft c-qqrrsn{r+l ksm 6qqr (*r {
TT!-6I q<q?6dl \rf g6 drrdeir ione to one correspondencet +i rriFt

{q.qrdt {s'aRw r rrdl +,rfqr q\'6} cr5€ r .rdt Ti cirqrdr6 qPq"il firsi
sN Fr{rl q.rq?fu t hfuq (q@r qRrr.65'rfrq .rffit qrra r q€ r
3IftIR, i 3rr4R, Y 3{r.IR, l. 3fl:m, c 3I"JR, 10 3ITuR (EIrrrd4 Sunfr), 11 3{r4R,

lo 3IIqR, qo qT?rR gslrflrF+1 r4rq frn]-{ qq-dr6r qrtffifr6'i fut-rq qrqqr

riE] crra r 6rfr eyrcr qfr'sr{r{ (q4qr lo 3Ir..lR Tfrrr rrq+l qrfq q$d

rf,FT tr6q miq-a6l A'fi {.6rcrdr clft{-66 srrr-qq cfr Cqt {rq, 6{
fie,.... rrt rr* qid qrl'6 r

ftrr+r Hff(fr q-q-drqr {-qE4rqr{ q-{oi q-EiiiE6 qFr s-cFqriF q\r€r aE{-d

ff cq&ilEra <-q€[r Frcffi qafr r ff F{qr66-;rl Fa-qi q* affia
q,(dsrfi criq( r ctecr 3lrarfre, grrw amfr<, smqrirql slrcflftfr { <sT

qri6 {q qftIR qq{r hftrq qsnfi-rs a,q} s+rrcr r?d kqqii{6
sqqlcqrfi-Fr iltdft6 cr+{ firqifu + rdi(cr rd ?kq t *fr cr+{
R-€rrurtrdFdr dd qfaqq a-e E6R s-<( rTt{€ I

R-Eqwn-ft-dr {-rt rri n-qqr c-{rsq rq}r fti ilficEr e-q+-{66

(Numerals), q-{qr({ri' ad dfa6r, ffiq h-qr (ginary operation) EI {u166

r#t r ki irnmqe a-arsd kr.rsrc R-q,urclnfr qH EE 1 rgmqrfiai
waq-t *+t-s Fr{ra-s i E-t r

r.t frtgqr snEri(a r+qlcultiil
fttI (EEypO 6i (q@rcsn$

m+{ EPqqqr ena\rfl Fwftq65, rrq ktn-o, crEror qtgr{sr65, H'rn,

srd { ckrcl e{ dft\rrr kqrdr qqq-rrqre tr rgrron-tr looo <{ 5rr+}

A ,rA q{r +.<qn fi(r6} s r

qq cqqrssrrfi-sr (qwr66 ( ffi q{rsi qra fl-+} k+rcr rqa lM
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I
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qul?rr{.fi Fqsrdi rr.q rq*ild or4
5t 1000 6,.Ttr+1 F{64

/
\\

t0,000 srC"fr 3irdr

\e 100,000 ffisr

fr
1,000,000 sTn-*i qfu? artrr

clffi aftsrdrd qE 6q f6 Efficq rqg|r!n+ qft cllTrfiq {-wrsqrfr
q* il r + s;RqPil 6i (Repetitiver rq.qrrqrft il , d ch Bt+, (Numerals)

fr c-66tq +frkma I Fqsr+} Er crc ho,rtror erftr s{ rrq.qrc.r rftr
qq6r <i Bffi crt *Eq r qr+ T@rtrr{ stqrEre Effirr +ffi Ak@ .

w*:
37 lllln n (sTqtd 7 *s 30)

llln

372 ilnnnn?? (o{sid2+q70+s3oo)

nnn?
' zrs rrqfficqrfror P{trrfff€ Ytr srFR E(:
. (qetr Frctur rri'qrg [q+il6c EB-(r
o r*arE4r+igsacrqEBl
o ql<rr urarkc vgnwrft * r

. d {qqr+l rrm qr6r crs{ ft v+ rqffi nn vtgl rd r

. sJq+}Hkf, E+ q-{4n-si r*rr qc-+1fu 
r

o q-g yurfftcr ermq6+1 r*rr rT\,?fr fu r

. {-dr E-dr Tq.srf,{a- fu qq4rfr 6qr
trr reqtlurrd :r

yI€cT Tqqr66 q-{rs+ a-.sm-d-6r 6rrqT 6kr.Fl #dr66"i kr, arca
qqr+1 FiH rfr.r.Fiq rqfu 3{r\r{ 5 siGFI r*rr rrftqan araei .rqrfir rEr v
+i rftr lt r to crtrsq rtfur rrq-+,r sggildr Ekrfi,r rffi lrEr x (5t*ar v
ki< sffit +1 yfrq qt 
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+m qqqrcqrdrcr rftr gi wqRqd rqs-ddt; rrd atic-firqr @ u r

tq? qsrdrEfi FEgr
I l

5

x 10

L 50

c 100

D 500

VI 1000

qgl ftciurfir frqF{6
qr E+ r-@ qfr F.6 +H E, iltd c-&F @ qd : cc=toorroo=zoo,
((( LL t+{, w t?fl qci( t +s frar<cr qrqlft-d s r

Tdtr +RI i q-e+,q<r q& rst l-@ r+,r rrH qrr< r qR : 3 = Ium +

cr* m ikq r

a-S L x c qm l, lo, r00 q-{rsi {-ffi +ffi crrq ci 5, 50, 500

qcrsi v, L, p qr* *dqq{ ffi qrfi 
r

fi) <rqrq qr, cPd-dr {fr Brft sri cTr q\.6] {-@--d stqErc qrcFfi +&6}
qrfq rq-qi qqt qffi qn ikq t

q'€:
. Cx - locrlo = ll0

VI - 5+l =6
a Ed] <-qiil+l stqrtfi srn (@'d +qr {d qqifre qlrsi (qers6 qmqr

qrn {-qH rdrgi Tqrfi{ crd {f, q@, qqt( q} q-ars fdEr<qr
mntad s r

qR:
Iv = 5-l=4
lX = l0-l=9
XL=5GlH0
I u(v)x(1 c D

{
I qrt v ( x Ere qr{ EerEq (tL sI lc Akq)
x qri L { c qrr qr* EErg:€ (xD r{I xM ika)

ftra frIrist



c qrg D { M sra qri qerrq 
r

5, 50 Er 500 q{rs+ c-qAd-f6 q-R I v, L ( D cTrt lrErgd I (95 iq vC ,is
sfF{ fi xcv ifuq t)

6 q+ q-E+< (tad crfo tr+l'tq*: ,ry1, r idqr cFrqr t000 TUIT {6s I

XXv=25 r fu =25,ooo MMM +Rr 3OOO EB, hr<I 6S vgr +a
v@-cne u-{J 6ar; +i rfrrr rH ?ka r

tr< <-gron{-+r Hs-<rre rm IFFR 6{:
o qrdqla rrq+(66-qir E+rr

r rtalfri cuTrfr

o t g <qr qers fuEr<{r 3Trurft-(

. q tqsr +e gn Prar<re;r rftr
f.i Tqnm wrqlfta rqqrcqrT'S (Multipticative system)
q-rqrFrc ffizqrqrfr s-€rrqTfr Tlr.rcr qrurft-{ q\r+} qria 

r

ffiqi/wqrfr c-{qTc!'T-fi-6r c.Eqr F-{+-f,6-6 d-d ffrarc.r @ a r

R-{@r (-q+d Fe(elr (-q6'd

I 7 -L
2 8 l\
3 9 I
4 E l0 F

5 E r00 ::E
=l

6

^

1000 -l-
qq yundrcr 6rc) nfq€ (qrftsdrd (e)Fqqr 2s81 {{ft ifqa I
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1000

5

100
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l0
I

JLt
qtrz, tooo *s 5 x loo *s 8x lo +s l) r

R.Y Tqrd{rr<fi inqrf{a rrEqrcsrr*
qi rea r?d sngr1tn r6'rirt6ltF rn gn y"fiffi sr;rqmfi oflurt{d

cgnqnft rrt+q rrqe-+qr tH trq'uik+ TSIcsn+-+l 3{ftRE'3rq qIEn

(Base) cq6l gqrfit3rrdrR Ei, dq, 3116, q{r, *f qfrt qI rqFrsIFrF} 1u rftt
gql
G.lnqrt qe€qusrr* @inary number system)

qva Effidlfu+ g<ratlr 3[Errfi ?rt'
gm r ffi 3rE+rr q(dr Tql-dr€ qqrcr rrd r ffi qri'kiE F{Tq

tr;Trg€r{,t

tr€:
Far crr vq gffiT rrd t

2 *er w( t-frcr EIe r qcia t tfi q-nrt 2 r5q1 
1

r aira rg<1 to t tfr r I gdl r

+ sizr gar rc, 2 tft qri' r z dar E* qqcP6 rnrercl EFilt I stdr
FTIga r wuiq r rrter = 2 tft = 4 lql I

cffi 2 untereit q6 sr6T { 2 srfifidhi I +fi qqg 
r

llll
qr6g qiql t-S

q+ rrrt irtEdTT rq6r rJqmri !i-{rq-d{ r sffiq qqr +h#e tIat rirlt

trfirrd frIerql



ilfi-fr iliil+r{r fr ?rqt eqrft{r tn,,ffi T-@r nfuE uri iqrgqdr e t

rfqrdr
(qqr

qFFq

(8)

$ht{r
(4)

Erfr

(2)

q.dqr

(l)
T{.qr ffi ak+t

1. I l{ffiT= I

2. I 0 im,o{ffiI=lo
3. I I l qfr, I gdr = ll
4. I 0 0 I rntqt, 0 tdT, 0 qr?r = 100

5. I 0 I I uF',rqt, 0 qfr, I wt = l0l

6. I I 0 lffi lqfr,0Etrr=ll0
7. I I II

8. I 0 0 0 = 1000

9. I 0 0 I = l00l

10. I 0 t 0 = l0l0

11. I 0 I I = l0ll

t2. I I 0 0 = ll00

13. I I 0 I = ll0l

14. I I I 0 = lll0

15. I I I I

tr qf6(=8
I rltqr =d
I t'fr -)
lGfrfi =l
ETEIT 15

trg{', llll=15
sfiT 15 frar Tqr Gst t

firrrtrE sunfr{r 325 d BT{ * il I

325=3x 102+2xl 0 
! +5 x I 0o

. M qq ffi td rr{.qr h-eTrdR sun€rqr 6, ErEi 0 ( I rrtr uq1 2

BTtdr (qad 6-{ t

qfud frreur
\9



3Tfr,

Itllz = lx23+ lx22+lx2t+lxzo
=8+4+2+l

=15 frer TqT r :

slT rrqrft{Tr 110012 +fu R,iiET erri +ia 6e
Evrr6?r qqqrs'rndF[r oia 6A rrq W qrftT

qk qrcq qf{q 
r

ffi,
ilrqtrr elrrfr+i 47 qrt fr-emrrcqr +-*rft tkq Bt :

. ZirnrrGqri
, . lTr{Iq q H-q' { 'tq qqi erd qri 

r

? m vei(n w{rs'i r@
q* ffifr 6rqT€ 6q<Rq

2

.2
.,

I

I

I

I

0

I

0

g| qje-€ qrrr rrf+t -tttotrf, qfr, rfi'rqT, ftFq & Ffr Fq.qrFiR qfu e6g r

sT+I{Ur rFlttre frd qiil l0l I I I
47.= l0lllTz
qf+( Ffr
l0l I I 7z= lx2s+Ox2a+l "23+l 

,22+lx2t+1x20

=32+0+8+4+2+l

=47

q

2l s

2lz
2

Trftrd ftEnuI
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E gtrEfR Tq.Gltrgun* (Quinary number system)

r qTErR Uqsngunftqr 0,t,2,3 ( 4 rrfr qql qrfirla rqffir lrfr{ qfo;g 
1

E{trlrFt
Notation

FTqIETR

Notation

q{tqqit

Notation

wstTrIR
Notltion

I I 9 t4
) a, l0 20

3 ) t1 2l
4 4 [2 22

5 10 l3 23

6 lt t4 24

7 t2 l5 30

8 l3

qErqlqr(qre q{rrltlir qakqr a-,"r( '

4023 s= 4x J3+0x 52+2x 5 
r+3 x 50

= (4x125)+Of l0+3
= 513

i{ffi Eqrqq?tttre EIsflzrR rdfdqr Fq<wr
278 qT{ FrcITETR qafuqr ffiqr :

il+il 278=2lo3s

iltr+1 ilFr+r 1rr u{frq r

i5')

3

0

I

2

Et 3rtP{6 fu"d tF{
2308

illln n
MCDXLIV

Tfu Fmrul



tr)

k 3rif{n ftrrur< Wg{TEIl-(

179

I10010

1032

r<qrgurrfr T fuqT

*fr sqprrro :

E') Et .rtar. Gase) 'b'tfl, 25 (qqil Et qtq rfr qtra dr Si riur 52 tqtq

Sfl q.q r b'+1 qrt qtfr *qr I

255=$tx2a5

= 2bP5 (EfT SITZII({T)

52a= 5b+2

?{E, 5b+2 = 2(2b+5)

?T, b: 8 (sIlzIR 8 ftgt r

\{qTER EM,

25s=2x8+5
-^1

52g=Jx$+2
_ 1^,

sTfr,

42=2x21 1Pffil
q) q;fa 3iluR qq-r$rqr 413 t Ttfi sqrffi 204 +1 fuR q{I-i6 ?

qrfr, edt e{r.rR = b,

aq, 413 qrt u 3TrsrR gunfiqr kc,R rrd,

413u= 4b2+lb+3

strft i zo+ qFf qt{ b BTIzIrrqT ffiT rrd

2046:2b2+0+4
qrfr, @ Arq.( 6e ri ffiiqrd
4b2+b+3 :21262+4)

or, bi3 = 8

b=5
ffirH frrcrsr 1o



3{rCIR 5 6(1 204 +1 +qI 413 66i 1

qr+:
2045=)x52+ga4

=50+4

=54
4l3s=4x52+1x5+3

= toGf5+3

= 108

108=2x54 (kdD I

E{ 3ff{t, rq.cqrcunm

6rffi ffi rrt+l qqqrq+ fiisqc ftEasi kfirq rtrr 61 tvia aiffi
{ffifi ilft eqranTR rri r s{ft T( sqqrcun++1 nrc fuE uik+ vqqrs"n-fr

r{fr r cs vsnftcr <-€T66ET€ srr Esrd cqrri irH r+q-aT+ qrfiT{ qqrq-{'a

F{qrrlrr& qft qP{q I E{rrFrE (deci) sI< arfuq rnqFqre qTqdr 6i qffi1 q{'

EE E{T lPrcrit<-+ c{qTq-{+a vivw mrgi l{o rTr rIrrc aHi-+ERr hf+d

Rarqr qm Frd r evn$ loo Er cr<trd Sqr d'qr qIk66T $nrescT ch
ft vgrrq+-ero qE$FI fuc 1 iqs +€rT qrgatrl rqtrdscT t5<el rfrr x\rd
cE?H r Bn61 , q-+ {rdrffifi rr* g<-ei rfrrr t1t Tfr t Esfr $Er( 6u cI

cRiqrfir rrfrTilf, At-Khowarizmi i'qrekaa;t Ti Fr{qii{6 rgvurrn-+t
ertfi qr€Tr rrt+'r fuq l

ftryikrqegrclntror T(ri5'R6(l
. znr qqrftfi q1 q{rcia 3rqtn.f,ci 6{. r

r q-c+J sTrdR EeT d r

o fr vqw .monft PIT?rqFrrn 3Ir.Irft" g t

. TrqsFn 3riF.fir Hflrq qlTilG E4fll
q'* H rn"r, En;Frl;l{ {ffili r qd 365 cI 3 +i dcrn' : fr, err+qn

loo fr tri 6ilr{rr 3oo A I

. {+ cfr rrsmq+-6i qrc eRrqT rr\rrr frFrfi 3t-{4,6'6-dI qilcF-66-dr frrrs?'
qtFR qB I

. E-{ EI frtr<r {& t}T+-{6qrz qi1-fir rrrflqs-dcqi e{r{qr{{-{sR k"€R {t
tqrs{ qt+-q t

Tfurt firerql



q€ fOS= 3 x lQ2+(xlQr 1 J x lQo

frq q-qr ftrrqr F+.qr{c

rt-q-6(€'o.t riTW diwr
lTr.ft"{ rrftr-d-f, $flEF-( (Bhaskar4 tr50) iRr Fet+-a ge-6-m Si sT+ dqi (P.sr
s<d qftaFl qrC-€, etqrqrz si{fui r qiqrqr" qffi-i 

I

q-* es:z r 886 *S tqiqrqrc E-ftnft<r r

73 74 742
,6537 1.2 t --------+ ,/ y ,( 3

, 886 ,6,5./7 (,8//
' 886 8 86

v++1 em tilie] ilr+] err +H af6-+1 srq q].S
. 8T 5qI-qqr 13

o 5 o-rtt q'rf.T : ffi
. 6krr ilftr frE-qr ooTtr fifE zd r

hft
'. 8( 3frgfl ll
.36]]Irfqr+d
r Ercqnft t tri-t a qqrgi

. 7{ 6frsi r an ffi r qrt r cr ffi r z+<rsi r S+ sr{i r

n-ssi, +rr$-q = Z+Zf

Eersn ilfufir
traiiil cH EiqTeTd Eiqrk{, qd : 531 erc 245 trerin,

2 2 8

3 3e 6 / /6
,531 5t3tx _> StZtl- +-z4s -2/,5 _z{g
erti s:r -245=286

o 1 R Y { q j

P6-€
qifu'+,

0 I 2 3 4 5 6 7 8 9

{ftrfi ftrerqr tl



Tqrlr rri (fu6r
r]uTq rr+ t (k6rdni Gelosia 3l9t{I Grating method rtfu€ |

yl€Ird c-(fr { *fi {rdrdr k< rrrc+srd [{lTqsir qlt{€t I

sEr61!r6r crftr zsz, +z fuEft r

qs aft-ardl

sti z:z x 47 = 10904

q.{ 3m[q-{ritrfi f f;IlrmriIrt F+qn rCfr (lnductive and Deductive logic)
qftrftq rm Frctur rr+ Etei.fl ft-qR r-afu e-1 : stFTqiraq?F (nductive

reasoning) 1 ftrrffiraf+ kqn (Deductive reasoning) r 4t gi q-66q + rrffi
hqiq t k.F'r€ lT\rdr e r ksR rdfu lsystem of logic):Fl vr+r(ril ftIfi Er{F{6

\r*1 kdffi+ffi{a 6{ r cfrq} qrc u-rq+} i qr-ia r sft togic 6r kcn
qTkg{ r 1i, * sr-dr+cr 3r.q-+1 a"i G'sR) rri affi qt'rnta <rd ar

ffE+F<ro d-d rdfto,r sqqr k+rff qi ++l qrd' r zrfr ilfi c-dkErd sr+{
rrfrrd-$rfir rrfrq-frq 9r<r+q66/rr;ilrir6Fni &+ lsst qr +&s lwcsr stt+e rr;i
qrM rq-& ild cafr + rrF,rftq H6T+l ffi qeq olr.rr qEir 

r

rr(trRrrRr sqql ild @ogic) m{ d cr.rc, Erqi rrknqi : s{Frq-{rffi+'

(Inductive) r htrq-{rffi€ (Deductive logic) ird' E'fu r Fmr<rcro il6 t{ftrcT

fr-qR rr+ sffiqr *+.5 qrerdr/ftrdrtFr, snErrsre qftB r fils{qr€
{rs//sRrdr qrfu'fr rRrfE r qfu-ftq karq r (lT{-66'rcrfrrd Tr{, qfr quffi
T*rr qkq | +{Tf{+-66-A E+ <r+r4-+i"r Er qft{-drrfl ilqR crd 3Tr{rq-{ Tdffi
9-frrr rr& r GIRTGITg m qte vil6-crr66.Fr otftjtrcT ztt aurrszgTEr+s?rr6-6r
3{IUr(ItI qga qrq'r{-6-€rzhq'q E=fl-{€i I

{r+Irfrkrfi qftrilqr ilS Gogic) rqr& frTqqrfl-fi 6$ lDeductive logic) r1fr

$E-€ | Tff+1 Tq e-i-+,R rTtr-fi-q q-{E66"ir RenTqE dfrqi Hft-rRirr

6e r firc+r rrfrrrfrq q-{r{d6-fl'* pflfo6 qrqf,r, eqq Fcd rqtscFr 3{r.n cr

t-scr :k nq afiani yqpl lproof) T+{ Pqt{€ r +-q'tr ki-c-i'r.c-fi T6fu&
H'fi{ qPt-qr qrnfu e-dTEq q-+ {trdri dnT (sa v<rr<orqre ilt r

{ftrd fiterur 1i



r6q.r ' qft T{i B, F{r A d srs{6 i ,ri v[d AvB, q{6 n +i vreqr
Eqr
FI-i eqq : (?ig!:q + q-{rfir{ tfu iFi qli6i q?a6a-<rro Gwothesis) qqi(
rAro-a sre-ar-ssiI {=ff q+€ fuqn rrfr r

i. E-63naI T{r x< v a={ rri xwv=Y,l x\JY=X
ii. qfr xqEn sgr i wi, x=x
iii.qiE x. y r z dndra rlres'n zzxt z2y.q rri zpx...,y
iv.qk xr yEi €!F66 6( x=y, ( y=xa-{qi x=yE€ l

sffi( rrffirq oqro @ rrclfdT* 5fu T+ qrft'B lTi{ E.sft qri f+
Fqqa t F{rrq.{Rq-o (Deductive) 9-qIEITEI qIft ar<fa-dt qt qli{q r qlafu6

a-ro F+urrffi qrFrff+ qrerro scrfrrd rr+ qri qr* ar<q qfr rra{T6

drfia Frrdr;a-66, qft,Trsr66 r ,qftrn fiF F<rs-{r+{+1 sqa te ;rc-q

ir
crkfir dr.6a nq qT tcar< s-6] gdrrqTz kl\r6r vrqrd vcror r{t kf€ r

I APB, fuEqrr qir6-fir

2 A 2 B, {Cfq ii ;Ir x ET rgr A ?rEI)

: q\ Ir2qre
Ar A \J B Ffifu iii cI x <zd qgr ArYqi rrEI B ITEI)

+ $ft lug=a lclfu i qI x=A ( Y=BQiqi f{qR rr<l)

s wlq sr n qrE,

A!rB=A rqlfu iva nq3r.{€r{)
qrkqir gcrflsrqrc Fflr{{riq-6 a-S caH d,rdrq {ra.66-ci TqrFril tl'i E-€fr

F{fr rni r ficr firft yI6 q-€ ,r+ qmfirt qrRr q'i efo-q r ffit<irn

{IEr6-6] vcFrqr q1qfu sff6r qrftr qr{{{6 v+ rqt *.ra awrs r
Frar<rsd qffqri l;ird drq qfisFi q-€ r {t dFrr6 connection {
Reasoning (i*ET qqqRirr qqt*rd a t

ir6 (Deductive reasoning ) cI YcM ki +d qff*-e-trfs

(Hwothesis) r (+q( qftqrqrfrs/iulE6llrc tT qft-q r rRTnn{ PEmises

ql{q r fu+ Premises 6T qrar{cr arl6-6 TEr{I ?Fr.tq rrtt ma vqrFra rrk€ r

:rc+l qrqar lTffi Premises&o m{ qi F{q,( qt{ &+ ga ri i} r

. qfrrd fuHvl



V.

qFrrErarriE ad F+.rwreq-+ <o qt aft+n-q trta a r qqirrrRtrG' r
ffii-+ <e-+rrtr ( cft-fi-ff{rr6-dr* Enift''6 ffi srfu( rrtl

cia6'-qiTE6 F{qiEr TFi qFql T+.r ftiq. I

nftrtrq FTqriEo ud : <i Ei rrqqr x ? y Er qrftr, xxy = yxx EE I

ir5-d-6r qh+rdE ecffiJ a;] r

ql ffir err]T l]iEr SgI<r vErf,{q-F6r iffi rqr{dr (q-frdr€ rrfrrfrqr

Pattem .Tr-r-E) ai 3fl'.rrct rTiafi I ir.-t!-qt?{6 l-qr;rfr qrftr BrFrfirc?F nE
i{r.rR fr 1 iTftrr{f qFrrFn+ft. ilfti eFfi-cT rrfu-drq {rqnr Er Efqrs} Gilq

EFhirr {qkd qa r +-<rft {qi ffirr-&q Eftrqr6{-4} ffi rrfa€ ? rrff4-drq

rtirqr66-4i sqM 6'{t krq t qer sf{r6-+l vqraF B{Frrq qakqre qfo€i r

qFrqfl"Fa ild sEnffi T6 sqr61!rF6i{rc Eq r atT<r R gflF{Err("-qr cr{i
ncrr 1Erf,6iE[ 3fiuraql qser F{sr+ FT6'rtd-q I A M * FTlr{{riq-6 il6
cvnfror qrftr rrtr-frc fFdr< q-E ?ql6 qs-dr{ rqrfrn rrffi qFrdrc

F{-dr< sr Wt nirrfr+} 6q k;a r 3rrq ffifl rrftT( v5r+r inrna rafu*re
fulirr nt tflrq-{6m scrfrra sqqfu $ qRra qH fr r

ci{qrird srrt

o fuirq rc-.qrcwffi ffi siiqr qfrrfr ftrqsmr qrH FTrqqn fr+fir
rrtr ir+ru iq#( I

. fr3fl?:r< ( r=rqftrR (qeflssnifr ineTqor qrfu fu'dt-{ $,rEq nqR rFidr( |

rrq{ TIqff '
o Wally 'Wallyop' Green, Mathematical Adventurcs for Teachers and StudenLs,

Ubiversity of Philipines, National lnstitutes for Science and Mathematics

Educatioh Development.

. Howard Eves, An Introductio.! to the History of Mathematics, Saunders

College Publishing

. Morgan Ward, et. al., Modem Elementary Mathernatics, Addison- Wesley

Publishing Company, Inc.

. SATA, h H Fq , rIftTil inerq laPa r

rfoR RrHvr



'n6 T{ , *qna, qetfi ftm, q<rqfr f{q, fifftrd, ilFFItfiIrI T arttr

cft{q
6r* *Fr6 fi-fiqI cfurd, qt+a frq-c, s-tI{fr fl{f,, oflq-qrq. qrs'r;irffiH ilqT

qrrr qkfr q-{+-rrfrrffiE-4ft ksq-q-qdFi qd rre (rd+1 qB r kqTffi
emm' q-arg trgr;EFrtt atq sr ttd-+, ft+q-6r orq <rq-Rtt Tr-rir'o:{€] dq, 9imrd41
qr.rn qrft E<?rscd Eear lMr 6-e r rftrra-+i etFT q-{rq-fr

q+,r$66 qR FfiT, qfu, o-t dfi qrrrnT, Efusln, qe, fi EC4T qT+

qr:q-c-s Fr+ra-ri'a'qrq-6 Grrfi r@r 6q r sfuiltIflsrr{..l'srT66d[ qTs

Ec<r .r4 trrn 6e I qR-qrarfi arfi sfuflT EP+o, t{q-c, TflT& frq, Efurr{,

{mr+ffir{ tfsfi {rcrr(ur, q$rq qrq qmr krirq-q-t<-gqqfr uq-d6rk€ wrFn66

esfr rq r{ l1-A ani a-qs-q rr+dr r

R. Rqr<q
e.1 qQrrra

ftrer+ affit re'a Euisn EacTrcI gsa gfffrul hE,er.iGi1 q-fiiT

rr${qi - d ffi rre errd Cs.c{.ff. cftercr EFq.rfterTfi vo qsi Eos

sff r+C-dr{ r , R er+1 ft-qrfirdi' ro qfterTfiqli {o% ffiui rTCs{- sr+ {q
lffi q,Fffl'il* ater I trsrs ;rrrft erqqrq q{ q"n"$flil, ffi')t'sftA
"qH fflrd-{+1 qfdqr {rs}' rr{ fu,.ilqi sft{rd s-& ifqq r k{nftn E*

f{ffiFrqT sff qfterTfr Fqqr fr6Tt r qffi fr-qrq{si sftni cterrff rv t
ffi 1{ Frort r affifr T{6} qrqr .rt tcfu{rd E-fr &qt cftqtq {fr q-$

cd fttl qrirdl qr6 errnfu e-6rsTrm r

qt cfM +fi sftT{rd h+Tfr d cP{qrurflii sfl'efr{rd+ LrEn'rffi q-i

d!ffi k{rrflunr qrirfr sr-q'q"TTsn dlrE E-or€qn, 9<6'q;i crn-sTrdT r q* :

qfiqqr tqqnftn q-g ran-+f vrT enK T Rooo q-l 1{% rsq qEd \-g ofu r+'q'

e+a rrgg i oft ro'q sr+ t{qd i
q-rcq+ft q-{ 11rr€116{^- affi+ s-ff6ppkd z6r s'fi{ vqa u,"ir+ r q+

fr.ile{fiI qq ft"'sTftti Yo% Birdt 61 I qk enarq;ir vqqr ltro qfl qq +-f,

fr-'snft (q.@r .rflI ii-{trF r q-<t q-+-rT+l q{r"ii gm +-+tn rtri irrtrg 3wn t i
siR iqo Er;mr<r +6r q-a il [& t qt{ s-6r frElll-q"r B qn' (i sflGrt x qrt
q+ r Tfrfi-{ur eqrt w trl c+ ert e-ds-{ rqhr* r

ffird RrHEr



u-ai aI{ ffi vs-.@ltffi xrr<r,
xd aoz=3606q,

rq'it * r' 4o = 360
t00

x=90088 |

il* yrft Edf+ fttr ern rrqrrfr "?rtr qrw) 3n<r++1 iez" qd qtr r gooo

s-sriiq sa Bs-+} Bn'qTfi EEft A-dr ? -

qr yrr+1 st-cqr fuqnff'i, - , # = 3699 {qr€ 6.q rrig r Eq rrtrfr ffi r

mei iairi E6rn isrdm ire.er-1un HE qrliqri, 
I

60%qq n 3600 eErfr

u-6t @ (fr r 3600 ai qoqt +fu s rl fr eq gi q-d r qfuafr sfffi-srln
40o/o6tat ( F.ser 360cft Errr i v1+i'i wr€rr TrrrrrFr rd Hffi tiR Tfi
sfffllrrrT r 3600 -+1 qner oox +t s+i,
tdi = 6Qo/o, GfEffi = lO0%o - 600/o = 40 %o

3IET,

x x 40o/o = T 3600

.'. x= {. 9000

affie si?fr dir-+'r cft s-flh rRr€-$rd 
r

cffi sqrr{urqr qv fl+qrff trqqT = r00%EB l

40%=3 60

1% = 3 60/40

100% = (360/40)x 100

= 900

tq-* EiqT s<r6orrrT, s-q-+1 sn<rff =100% 6€ r

cq(lq,
qd = 60%

ffifl= 100% -60%=40%
3irt,

4A%=3600

trfuR ftTailrr 1s



lo/o = 3600140

100% = (3600/40) x 100

= 9000

s6ti E6I FER-6r sfi65 F€Fff Ernqli +d3ircr ffirc{ emi w cfir 'Fi
errrgT{m { Fd+qil rcr.r,q q,qi-rd fi+{ri qi'q q.Trs$rfr I

r.r cft{rtrfl glrtlT qcnnr- ii I :l',.;i;
Hqtffi cwq+r sksc* i{r{6rir.: EqEIFi trti q-<qa firq-rsqA W-a

EFREr r{sr rqft i-$tI a r q{ror ertr edsEc kg\.rr .I{{65qiI Ir'+ Tftl
d& sqqr scqri qo'rffi r rceror+r ilfrr lqqfufuT q!-nrsai TqIErq

tlt r

1. qsa cteircr 50 qfl ffirfs+A 25 qil sfitri rr\-r{ ci 6td stffrd

cfrqqt
cccr€ fr 6ccr +qT,

50 4] -----olo ffifl 25 (A I

t qfrrfrcr 60 q{r F€rfir6-q'A 75% s*ti q$r{. rfi 4ft q+r E-zrrftrs

!frti r{s6{ ?

q(dri dcl oqqT +@I,

60 ik 75.,/0 d{FR ----- EBi I

i. {+ Fs-srdrqrc rrd{ITErfr sLC cteTrqT 60% s-fr"i qc6( , qft qq sfti
6-qrfi 120 q{r lTq +fu hETffi' cfrefi F(r+r iiz-t t

{{-dri tr s"rqr tql,
----- 6] 60% {{rfi 120 6A I

T{ r6R k(r+r q{"-6sqri imr acfi +q qrffi qrt ff sr+66-+1 *-crdrd6r

frrftr frqlfrffa'{ "Fa.{q iit-+r" a;r q{im 
't=i 

ql+-E I

rfrra f{rqiql



F"fq-dri' FErrqr *' fr{ rrr{r{Tr kr[ffi{ rrt r q;fy6 qFrrfi "E€" T€i, irifr
r{Frrn ErqiqE u Ei 'T ErqYqlg % {rc+ I q?r FFr frpil{ X d- sqrum+T ilrftr
fr5-{+l qrerc ffi I

% E(rdr 25t50 6q I E{TtrilTITT 0.5 qq 1 % qr tt<r 50% Eq I

s+e 50 +1 50% ilFrt 25 q6 1

il+{ffi sffi q. R +1 qrftr

60 +t 75% TqrR -:--- EEi I TftFT qrfo r qtrgril 75 ( ,e1 ,, qugql 69

ffi "6q ' GlvqrrT ? ffi a r qffi rrrrruFrff qd zci Frq arrtjtt r zrai

75% < 60 Ehl rJu1.qsq nr6ri TrA I

.Tqt( 60 +1 75% = 60 ,. :1s: = 4s
100

stt, oo w<r+1 75 Tflq{ a5 661 1

sffi s{T i t er ilftr qP{ ffl[q wr* erwrqr rqqras rrit r

qi,oo.z. ERFR 120 66 1

./qq\
,/ rzo \
?

d
60\

o/o \

11*T*



116l g o] c!-scr 60% irrir 0.6 iqqd r '+i'erg+i sfi k6rfi cfr drr6]
cFrcr( rr+l qFrA qrq rrffi r

q+(

t = l2o 
= zoo

0.6

m*& qrqr 200 F{qrftFci st-c qtsr ft\r6r G6{ r

r.R i{ftn ftqq
tF66 lT4r-6l cra 11( rrtr<r q.rrB 6ir4r+ rFTfi r qrrdTqr ft-drtr n@
frq{i(r(6}ql re{ta riqd r

ri qRurt k{ qrfcr EFT H+ (errows) i ee sr+lg+1 B l rq6r srq rrft

c?1qTlm qt fu+ra cm { at fu6r6 T"1q rrt c+ qR qfr BqEq rrriqfr r

q-S g<raq ffi c<rsl irqrt rq rd qrrgmi tiR I {<t srift fffi
qftqrursE f& * ,6 qfrcFr frErfi + rrt cd q-+ {.<t hcu-1tnor
v(rr{lrdRl 6rqiq rFiqql I

\16 iiRr qrqq-A 3/5 cFrd Ta [ 540 qd qA 3/a qFr+f { Efu qqi'?

q-{ cr+6} ea-r tr+ra vat& \'6-q<t ffi +*qr re rrd qnrc$rfr r E-{
qs s-6R M r

3/5 qrrr r{rfi F 540

l rrFr q{rd{ F 540 ,l =324
5

3/4 qrrT ffi{t T 3241(314) =t $6
q-sm gls qrrrol {aFr<r 3/4 qrq-d {q q}6rs r s+& zn'Y ce tq k+ra
crrr rFlc-d I

qcR

315 qm ir{r6r( F 540

I sTFR d 540/(3/5) = 900

qrj a I

wqqr {6q qt{ u-qe r vtcrl rE(I ra qtc {@

15 6-ffi6t { ia{FR 6 225 qB rFl i0
15 E-{rd {q = r 225 J+
r q-qr+i tq = 7 2251t5

15 6'or+1 {a = F e25l15)x l0 1x

Tfrrt frrHEr lo



3/4 qrq 4(r{( [ 900 x (3/4) = [ 600 EBI I

qffi g6R q<IT rdrel qqsrrs \ro\rfiIldr kql*qr€ q-{rg{

eln-gT{q} i rnsn qm sf,(f,r T$r+-+t sIffi vfq eln-sTrd I

affit& sq-qq kqtur+r <q*qre-s q6q+r ffi +eql +6 ilTrsST+ I

g<ri cs q-+n M'M r

to qqr qtFffi+ 15 k{cr \rsa ar<r kqioT 'rd 
q6{ q+ l0 k{cl Pdargn 6ft

qr* qlaqqR t

qt cra fu-{ q'!r fi fffirur+i fr ? 6dtn-q 'r@ r rszr qftqm q-(4I rri q-+1

qfrqm eq4 qH cftcrur u-qql rri ffi q?rqrq *Es r sti qm vrmrs
i{q- eT hrrpr+r C{ F4I eeq-fi rltr+ r

z16l,

l5 fu{cl d r$ qtreq to qrff qtra r

r kq'cr sl zE{I qrngr lo"15qr+qfu€|
to k+qr q) E6{r d{rgr (loxl5/10=l5qrft qlifira I

JI
tI
qffi trc!ileT qfrqm qqqr qi+-6 F{qc dql Tcr{qrffiE-afi {IrgIFF rfi rr<t

qq-{rs-{c'+ scd-orcqat aem-o 'r-frdt r 5{ vffi r<+<tt
Faqrrs q-gc+qPe qn d qlWq PdqT rr{qii 5+ @ {q-elrrTr sn

cd r il*i s6t-+ fur<{$R qszt e-<raor rq< 'rft u-qs-c 'Firrtil t

qPq t qrffi l/3 Q-{ qq 20 k{ {rrg qi ro qrffi 2l3 +fr qq 6fu k{
IIF-AT ?

qq crd-d si-{ Fr6ra 6ffiR qfr* qq E6R rrft fficT nqt{+,
qrfr G-d ifi
8 r/3 20

t0 213 2

(++'-6 F{qrim cct t<nrn rrtrfr :

8 qrfi-qr6 t/3 +fr s< zo tal erre r' 
r qrffi i/3 t-d qq 20,8 Pfi qrrq I

I o qr+qr€ l/3d q< (2oxsYlo F{ EIrs I

ro qrffi l t( Eq (2ox8x3/lo ki qrrg I

8 qrffi zl3 €-fr q< (20r 8)x(23)x 3/ lO k{ qrr6 I

{rfrrt Rniqr



=32k{ r

zRIiIr€ chain rule 3l-T{R frRI,
s4rfr Ffi G-d

8 l/3 20
l0 2t3 ?(x)ffi

8xpl3)x20= l0x(l/3)x1 qql I

*=8x2x2ox3 =32kc r^ l0x3
vEtn qrt, ta t ffi q-CsR q-Era nerfi i11 snrilH q;d 6-q fr ER
Brsq rr{trt rr€ s{-"rffi kq,F{H q-+rgq qrn{ BiRr6 B.qr6iT rrffi r

i.6 EF(I.I|ITI rftrfiEJ;EII rni(ull

Ef{fr& qffi frq F€nM 3TrqrFn Ercs} ffi6i T6W Ffi Fqrvq f,A
q\'+1 Frfr r anqd ffi[rqT ffii algq's,r F{(F6 res +qqr E,+qr Wa \rsEI
yri rrfr Elt-{$rrir ( + hq 1rr eram q-{ Enqfr r qfi er{r6.r{.rrq} r

. qtRr {t{c ETt ffi i
o +h tt+esq q-{ir{ Tq i[Iri 1t6 ?

. qiiFr {g 6fu dB ?

. E{aint 1trctt.<r r& 1P*ra Trgfi F rri H Ga i

. gc r qf.{rqr6r fu{cEta ++ ttf{ 1

{t sffitrsq} sf,{ frflqera ffi wii qFzr ffi T6Sr+i Fmtrur
6sfr qt+l Gu rA ER aes-q rr{rr* r

lrErr GFtir 1trd = A-r+1 erq+ -uffi cPf{r6} w{4,
q+cr1ffi1a =
affr1ffiqn =
qql q61q =
ercfu s6tt iq-6t ffilT f+{a M r+q &o e Er fu qfq arnsTrfr |

s?in +fr eftshzFr ft-rrs r{acr F{il{ur Tr{rr* r ffi srar{{ ?r+

vrry* 1 fuq srq.i-ivd :

. nirqt ETfr ?E6I aft e i
e Rental 6q 6ft B ?

rfur frrasr R?



. aiirrT Trgf, Efr q ?

. T& o,ilsl c-6g-fi olrfr k6rfu+ ?

. E?rFi +rrs +qft ftrg\'+} rtg i

. qk{rcr o.ffr k{q ?

Frfih s6fe f.ser krai TfrW sError6r cqqr iildqT .r{rc+ r rm}
g'qs,erte r{ilra 6qcr ffid tftTq+{ Fqrqn E6q-q h+ra qrnsTrfr r sf,r
uf< mregr+ r tqffi s6t+ crffi rrgf, ffi +Ttr qrfu +e
ffi qqq{ rrd qIrrsTrm 1 faq efq rrfrfr :

o qftrqrffiq'+qP{crt6 I
. qft tke ccf, rT(rg i
. ;t4irq fie r qaW offi r?e i
. Tqn ur ksq+) Gq i
o +ft r +'t fti'sqsl r?6 r

. ;qrilc fiar< rfr qP{.+l qt Etn rrg{ Frrnt\'+i r?6 i
o qa +st r?g r

vttn E+ qszt kr+] T6Sq kfire ilRmrfi] 6ilsq lffi ffi.d ffit
rrgo tr+ra qqrsTrt rsm r ffi TrW &+, B sr +{ qtq qrnrtrfr 

r

. q6F EqR nq-.r cFirdr I {Fre Eq I

o {niFT l0$r-+1 F 40Td I

. rfkrc fPrffi< crfu ck $rr+i r 2s +i ad qfoe 
r

o ae fu+rq rF'( so%ksq I

o fua fesqr wq-di 2rrdrffH" EfW {m.rq+t 3%6c krq r

Effin fuflffi srq rFirrfr ,,irr srq fiEiffif {-i rrftq,+r B-{ ?, fuqnff+
sf,( Fsg fu q-{rft E-(, q.+.q{ iFT, B{Iq EF-r, Til u@ or silft rfr ElT6
t+.{ Fdr6c6r c{ ? qrsft krq r +triq ftrrq r 3flfr yr+rs rT.{ r* gtii mcr
T{ tr$rd I

tr{n Trq fu+,m dfi fTqtur o,r4 rrd. Brr*trrfi iir-rT FRr {rv+,r wrdrqrc +,rffi
eqtd tfr ftke r+c fui rr+6 I sfr r+.rqr{ o.r rrP+q r sr,ti Wa s<ra<sr
rnry6'Rfurfr r

rfrrd frR[ur



qk{ std cerfl € 75oo 4cr$d I sft sli ErN-{ m<rfr t zsoo rr<r q& 6qrgi

qffi * T& (+.r+i 15%d r(fr qr'rfi Fd-t o-d qi g{rt ffi roc 6r M
EYfrI ?

cai, cffi srfi-s ilq-d =r 75oox 12

=t 90000

F-(fr.q a6q =r 90000 - r 75000 = { 15000

ict qi a = t l5ooox15/loo=r 2250

*t"t on*rta*n""+r elffr<ril E{ <rra zn-r cfi ftrffi r hrffi le'reqt

F+(€rr 6{ ftr6\'+T EB r 1a erffi 6-( (vAD 6lnr 1fr qc{ r:}7" 5i-6ts t

qt <rrn Po<r q(cr vAT {qiqr qM 6a r r€ : q+lrtr 
-creffii 

F

,roo *, (r.o TV 14'+6 | {I (fi.{qr vAT qft nfg(6} g;a r affit r+rft

m-{+1 cft +'r Faiivie I g{ hft-Td efuYra+I sTIuRcI krs rfr a-es-q

rrt{t I gEi+ hE s!-{+} gf,{ trord <korqre oeTrcr rq 9-4R BtiFFd

n{r+ , vo-a 6fr-(+} {316 etrd {ta I 226 qEi'l qfr 13% {qE,' qms

wi rrd rg qa avr 1e + hore t

q-61,

1ero. <?6- 4} { = F226

rgc+l qu = t xrrfr ,

YT{{{{R,
x+xx13/100={226
x=F 200

{a{.iF =e 200,13/100=t 26

s+n q-{fun Ta F 2oo( {3I.8. r 25 rd I

-."fu ,i.ffi +fi iti-6 qP{6rr6 ffi q{flrd 6ccl 3{Etr{a rr+

oqG-slfr I {qqr qg6r q,w'o v<*ft WrT66' q.lffe( fr-*rq+rs'ql 1t+r

-r"-;.-i {s lq4 sft.d 4I {,3r'6 Tca{r inftq'sr {ffic aflffi {trtr6
hEIa er-s-tc+ r q€ : gsa frFrq-{ff 'qqr4 Tv fr Tq n 17500' qtrcT

vnr +eq.d +{ r' vAT +}rB fr rv dr 1a 6ft qqi ? ds-q II.'fId I

r.rtftcH,qer<mi<
.frflt -# qs-cT nrd-6 ?qrg-.il].d I \I-6 q{r ffirt sfi+} sffi6'{
qrrrts rrryqi r cr+] rrterqr 5% @ Ei nffcq+i +Frra Ear { € 350

nM w+l <rr qt< aiqr* t

rt&rd ftrHsI
lY'



q-+1 \'+,wqr ffiti $t{r fu< qqTv1rrd r srt ufr r+q kfr + st{r
F6?a fuT ? el.t rr$r+ | qr F{T+1 sm *fi Ffirfu *Srn rrd rrrrsT
wq] r

irqfe-c qa =r 359

W =t 5"2

q if+i Tq =r 350-[350x5/loo

=T 350 - I7.5

=r 332.5

s6in qft T{srcr, Wcffi Tq r 332.s @ stn-s} rqfu( {q k6rfi
ilns3rm I T6t qe 5%B I zRr eti 6nsq wiil harger< rrtrrfr r

o-troa Aa-wffi qa-+1 sx = Efiffi Tlq

x-xx5/l0FT 332.5

95x=r 332.5/95=T 350

greT srqrqr sr *fi ffi TqiilR5rcr rrg qrqrf,d6 +furqd ffi
t-fi mc fc-q lTi ssdrt EfuyH 9TFF6 r q-S : \rsa srd+e
o,grfri TirflTr rr€ d qH d srcn q-snqrri ffi rrd rrn srn
2%iFfo{r{ qGA I

,tqr(I.

cld P6.rn. f,{d"d Tq r 80rd qi ssi r 80,zr0g=1 1.69qfoqrq qrda I

r€ sqrf,qrs sdt+ t{qrfu FiTu{ fui Trserr66 e"crurn rr+ wrc{ga {
strrrs t+qralt4rs g+' B{Frffqr qtq qrrTgtrd 

r

ilffi qt( oi:rncnri qrEn Eqrq+i ils,r+i +.fi F6Rr r+6 fl:rffidr{
. cffi d-€firq-+i qrarqr ftT{ur ?rd rri Fm ffi{d tr(rsIild vrqlTr qk€ I

qS : gs-et nri-€ +,REr{r rrc a{ r t m-tre rrsrqr fH I s=i qtq a-ror
+-riqrt-rs 6r+ce fi. r qi ara +{qrtifr sft qfrTr r 3200+rTriig r ssi rrc
sfrfr enifu o.l2% cRiB 1ri ss'fr r 1,00,00,000x0.12/fia = T 12,000 ilqfu
qnia 

r

f.t nmrfiffir{
Effie qrsl-Awmsqafr rq Til r qrsr{tfril?T cPfird'frqcT f{fiq {affi aql k+-q rer ( qTmrirnil?r qPil{rd p{qcr ?iq Tq fuFre elt pfla

qftrd ftraisr ?{



$ffiiRr 6,tr6lr rr+rft I lp-a M t 3600 rTT +<T l0% frffirt 5A ui 6fuq,

t<r ls%f,rq, ilqr 1

dr sfi ffi BTErq"T rr{'ilrrrclqts v6fft fda-q {q ftFKqts +ft kfiq {dq
+ mtH il{rfr q{sqq @ {q ( qtffrq sPflrfr{rc frq Tq f+or* q+ r
s( 5-q{il { qFET qfuercrqre frT.q qdT fi@ q+ q|t Brdiln-fi lrttrm r salt
qP66 ftflrqErc 6 eq-{+l v+tttlrt qffi qPfA 6q qq Fr6rd q{ {qE

kfiq Tq frr+rd q{ qfrql-frl--*rfr t

qk kfiq r[@[ = T 100-{ l0=T 90'tlg fiq r[G[ = T 100 Ea I

qk fim.q {G{ = r I irg fiq {il = r loo/90 EB I

qt( t{fiq {@t = t 3500 $rg 6q ![Et = t(100/90)x3600 66i 1

=F 4000 6€ I

kfiq qrr Ptr+rar,

qft rq Til T 100 $Tg fdt-q r[e[ = T 100+15=l15q65 1

qfr aq rIaT t t qq frtq {aI = ll5ilooqq 1

qft aq TFT t 4000 rrg f-ffiq {il = (115/100)xa000661 1

=T 4600

stt {E iftfr r 4600 qT t<r 15% nrm, 6q 1

Trdri w.+T fik€rqrd tqi
qffi q(qilfe,

6q {q :=1gQxfu.{ / 100+il5T %

=looxH.{ /ro9-qtffirq r
er+lrtr,

ffi q<urerc, .

kfrq {a =(loo+nFFT uloo)xau qq
=(l 0o-frftIl?T %/l 00)x5-a {ff

s6ffr fi q.rd6+1 qfdqr{ EIt sdrsq tivfr t

arfiI 3.ff6rur fi s6it ftr<er1vn ftRrtn

\rscr qqr+t qqf+.( Eqqr s% W k{ tox VAT EFrg( t<r xq qo+} s'2"

qrs"r gq r qk qe * ,o, l0% qre q{ntffl n z2oqTtfi'T 6e; rri so' ffi
srEf+fl {s ( 6q {FT k+re t

fr srq Hqdfiffit sTEFFT d Frrcao6 6ffira sffi6T tqfq tffffi'Fcq
61r6sgrfr r

ftril ftanql Rq



qffi qpr,

E = il{t€fr qaffi 5zo

vAT=qeqk+i Tqqr l0%
?tT(5'T = 6lf qeur+l SX

ffi qtur,

vAT= 3r{td.d tFTqr l0%
qFFr =l 220

g* q<q-+r qrftr Brqfod {q =r x qrqt

Brqfl+.d qFT (x)=?,

5?qTil=?

Tlqry,
66 = T xx5/100 =xJ20
qcqk+i {6zt = x-x120=n l9xt20

VAT=qflk6) Til x l0/100=T l9x/200

vAT qk+i {at = t (l 9xl20)+( I 9xl200)=209xt200

n Q09x1200) -T'q TEI:6q tiq x 5/100

3[rFtT,

209xt20Q712|/20) x fr,q Tq
3[sFtT,

2A9x-210 fi?r til {............................(i)

+ft,
ffi q<uror ffi,

. VAT = ?rqfd( Effi) l}Yo = (xx 10/100

Ya1qfua] {izt =T x+(x/10)=llx/10

ItFt3l-$IR,

vAT qk+i {q - 5q {a =t 220

srEI?IT,

I lx/10-6q qil =T 220

I lx - 106'4 {EI =r 2200.........................(ii)

vfto<or (i) ( (ii) qr€ w rrEi,

209x-210 fizt {il =0

I lx -10 fi,'It {f, :2200

Tftrt RRruI 1e



209x-210 6,4 Tq =0

23lx-210 ?i4 qa =45200
-+
-22x:46200

x=T 2100

3rEr.F,frTEr=T2100

tft, E"q qa ftror<r,

llx2l00-220F10 5rT TFI
6?TTil=T2090
lrdn Tfr girr.irt Br€ rrrrefiEo Fffinffi t ffi qrnt vqrum qh rrd'

wne-grfr I

.?.s ilElt(ur qtrq, q*r6qrq, qir(q@It 1fr t rg
6ffifr qszr +,rrrq+1 qtiFsrTr Aq, +R @TESrq-+1 Glg r saiil qrcer sETFflr
qTrg6 r lM ++,,qT r 1000 qqr rrk Tfi +rqq+1 gfirqr r 1000 ie(
qsrq!rys r z qm H Eft r6q qt( icq z rrfi Em rr'{qt r< ffii
qfr A rrk rq rfril{ ilr Brqrq qH +fr crq qfr kq rl+qr qrrrc rrg I

r=rq qt( Pca qft F{k{d Fffir+1 <t fu ( TIFI qfr frftF\r+l fu ra
wtq6l Sfu fr Ttr ro'rr qk R( r Fr+fr tffi qr+sqr rt So/ovH frqrd I

qrqr rr*rt F€ <t 5% qffi qfu r l00 rrT r qdqE r 5 eT+i fua qr r l00 rTr

lffi r5q*fuql
G{frt,
T lo0 qr I iliqB r 5 Enq ftFE[ I

c I rrT t e{qts a 5/100 aqrq F(€ I

r 1000 ITI I qm T (5/100)xr000 qrlT kq I

=T 100

qqi-(
qfdr = r l0oo,

Il.rFt = T 2T{,
(( =l 5o/o

Elffi = (5x1000x2)/t00

. = fgl.q,t * (( x 11rIT)/ I00

qfina noqrcr 1c



srftTcr {Fq{qfu r (t000+100) = tr I t00 qqT E-€ r srqi( hryE{ = qiqr +
qrq q-q q-ff B-(tE{ rrt(+ | qqcfu qrq Fr+re qr<re a-r rfiraff-a qrrs
,frqrEq rFiq* r

qR,
<{ = (looxqrq)/ ((rqqxqfql)
qi4r = 0ooxqrq)/ ffi{qx({)
lr{4 = (lO0xqIqY Glqrx(()
furyaq kqqq <lsr Fr6rA Er vtr erei +d wi? ffi HTrd'
q-R,
A=P+l
A = P+(PTR/100)
p = (Ax l00y( l00rTR)
ir6f, ci{I (P), ({q (t), <( (R), fu,ftr{ (A) irrlqK6} a I

T{ s-4R vEf+ qrEroT qrdrslt qdt6-{ ({qqfu q*rdarq ffi si 6dqT
.r@ t

aod ftqr-q-{dR qft ctd t s{ qrq furq q+ ffi sffi ryn t vr+e}e
+& qtfi m qqt-( ffi {+4} clsr qfrrfi cffi fu{s-{ Eq r {trt E{rq-6}

qrq qft qrsi 
EdT+ T<-dr* q*q-qq qfrE r q-r+] mft vtte ke-q-tsrc+r

sqR6q k{lrqi r

s+fi q#q qrq fui H r t0,0oo Ei <t c{qfu l0ol" E} <r+ 6td fuau-{

*{r ?

qH +i qrsi qr{ k6r<r,
qrq =(10000x lx l0yl00= t 1,000

ati z s{cts fuqr{ 6 u,ooo+6 t,ooo = F r2,lo0E€ r

m qqsrfii qr rftr rltr qh tersTrt r

qat4 fuqE{ (A) = P( I +tu I 00)r

=( l0OO0( l+ lO/lOO)2

=F l0,000xll/l0xlUl0
=r 12,100

q+"fq qrq I = p(l+R./t90)r-tl {t ch gFrqrq rtrm r qfl< H mislfi-{
6qql qrq ka {i 1 <{'m f qro qFT qr{rr r q}if cr4cr q#q qrq
qrrq r nrt& T{q 1 qlid I q*flffi6 qr R qtiq'1 v qffid, E.€ q+ ({ cft
3rftIr (B I

rrftrd frrwt



€:
P=t 10.000

T=2s{ =4 qdqtttfi

R = l0/2 % = 5% (qdqlFf6 sqcl q*q qrq F(i qq+t+t

A=?
qdqr{R,
A = P(l+R/100)r

= 10,000(l+5/100f

= I 0 000x2 l20x2l D0x2l l20x2l 120

=t 12155.06

Tfifu v6fn q<r sqr6{ur66 ffi e-{rs{ kt qErRr rr(rstyq} | T(trr
qrt n, p, rftr+re vrrerrrs cft rnTrtrql r

qffi Ei arf,+l qrrqqr qP{ E+fi Tdt qrq q+ ffi s{ cH s{ S EE
qi qq+t+ q{sqer if,+rfr qt{ q-ft1tr6amd qT sfrrr qfie,r r+r+r mftr

v6ti frq sflror sqil r@ t

qi Erdm ffisgr 20,0008 ruft t6sqq qfua 2o/oqq 2qffi d a-S6l

ffif,(qr6frrErfir 1

?cf,

qtdim] r+vqql GF2o,ooo
qE r< G)=zx
(If,q (D=2q{

Et ffi wrrqm 1rrF?

wqrsR,
Pr=P(l+R/100)r

=20,000x 5/50x5/50

=20,808

rqrfiR qffi q{qr 16A wffigr qft k+ra sP6E r

qqr qiml wRr@r = 20,808 - 20,000 = 808 qqr E€t I

qr qrEre qtdfofr srfiqqr, T( r rrr-c cH F{6rfr q|6,i eR qh serrrur $ff,
aqqq vr{trfr t

Effi+ BTrd qe ffi krq( {frcr r{-6} {ic 6Fd M E}sr q-{r dq
',16 1 fuqrfi'fr r 2000 qi r saii Sfr erc rFiTct qf6il A-<I +ta roc qria
Frnr ? \--,.r.

Tfrrfi fusiqr \



krrrq ktrm i qsql Tqt ritrrgrr+.e-d {iq r t,05,000 fH r q',ftoF

dr€r +.q+d] *e lM Ta r 68,000 qr ffi6T Fntr

ttM GB r e'tfr trt-rt il{r;r+1 Tg E& qrq r qffi stfiil Br€

+flflurrs ffiqre kqr 6qs-{.rtrfr r.safi fuq glrsrfi e(q-fi lr$rfr r

lger grrr M ffi{ {6lT r 5600 cr Hdi 1 affi 507" or ed iftn-.rqr IT(
sr$s qn 3s{qfu + trH +{ Tqi wi ofu qu rter r

ft'+d qa e):e 5600

mT ({ (R)=5%

srq (|t =3s{
a-(r+} 6n (Dr) = ?

qfir{ffi,
Dr = P(l-R/T)r

= a 5600 (l-5/100)l

= T 5600 x l9l20x 19120x l9D0

= T 4801.30

ufr qrenr vtrffi qq, mT rt il srq frr+rd vfl6flr66 ffi e'drs{
iFn'sT[* { TrrTuFT qh rr+ flreSrfr r

fr*fir il{
Frqtqk( h'qr+-qrma ffi rr{rE1+q { znrqrc ffi ?ffirEcI
qid r.Tre-+1 sftqr sRfi aqn fiiilc I

o rt FrCivr rrft\,?fr 6r$fl rrt 6fu qrfr, oft wrq cRikq ffi.rst $r orc
F€argq 6fr k{ nnre t 3ilfr ailT tAqR 4r rqfufr qr+flri dtft sffi1
qrrm {a Hat1ur rr+ fdqnffi ilrTrsTfq I

. rrfr qk{rs} tq-{ffi fr-drn nfic\r+1 rznq qiq wrsTffC I

. 100 Ere+r ker to ftrte erdc i[.n€ 6P( {Frc qrfr gq i{ emv1frq r

o it+, qrrrkd r{n-ff frs, {Eq {rqT €vrc qg terrro-fr qrq Esti Mrllr
rr{a i 3t".isrfriff Tftl-q-qrq lTffir + d I ftrff& +6-cr {rffi roc 6kA
d"fi *fir ? skkfr 1qp{rr6-cT.r€ strt tq ilnsTat(r

o B{rt[fl drrqr errrg\r+l :nTrs * * g1 t wq+ qgt / Tr.h,H. cr rr{ iH
Trn!-iil( | ft 1-6T166 6,El iFTt rftr rrqFT eq i d'tt ie qilnsTfr( r

qfrn ftwr



r<{ fi{fi
. gI krr+6T{t rrf-c t ffiqftfls, qnzrftrfi trftre ftruoI

o gr tftrsrc sffalrq, Tftn ftre{oI
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FIid
f{ftrtfuT

Competency i Understand algebra as language of Mathematics and usod it in
interf,reting everyday discourse into mathematical language.

qt"{ :

?I(I gfirEqr fcqfrm.Fr qraF{i uRrn66, EtEcfr4 ( potynomial) aqr fu{6r
ctr.€tfi{lr G, €rq aq qf qfrotEl-rr wr {rlk4 ({qrf6-drr qqtaa qerqr
qqi qfr\'-+1 a r 4r<fq-4 ffiT TqFrrd sqsrrFdri qFrftq qNrqr lr1-{r<,
g$-o<q srqEr mrqFrdrfc (tnequarions) riTr (IETt{-d v{grf6d tF uFI qrl

\rrr$qr Tqrt{r rtftqd B | fr-wrfrrd-dr{ qr(T qfr ,,Classical Algebrs"
(gfi-fiIlr4l 6a qqql qr n\'+1 T-Ecqrfi qr{ q q.rGiTq+ qrrentrG) {
"Abstact Algebra" or "Modem Algebra" (Groups, Rings ( Fields vqafr) rffr gt
P+fgqqz i+ qftq t Classicat Atgebra +\ h6rq q\r+] \ooo qftr<r qfu Edl
q-ET+-+i IIIi{q qi Abstract Algebra 3{Iqrr<T loo q{ 3r.nfu cr{ tqr cH
crhq r F{S& +q rrffi EF{6r€-qri c-€rE+ i {i Egyptian, Babylonian
Algebr4 Greek Geometric Algebr4 Diophamine Algebra, Hindu Algebr4 Arabic
Algebr4 T( i{oo ?k+r European elgebra { Modem algebra ERI HHE frrq
r +a-sr il-dfi T<fu66 r€ crfq r

fuing:
f .1 {-flfufr fu61r{6t rrtsq (Beginiq ro te8rtr slgebro)

4rqqftr< q-{orftm+l {rqr+fi{Er qftgd sq t} r * er€fufi sgr c-dfr

@eal number system) i{re kfirq qft\.41 sg+6-d q-{4'.Iftrfr (Generalized

a thmetic) A r qfri frqrrFari <rc<i++ t.g1 TdFdrn qfti ma1151 hqrfs
vts r ymd'a qqftE-d IUr66-4i qqc'{ rrris I q.qqrc!n#{T F<qa q54q{
qPr*fi q6rrr6qr q-ffHr dEr {61 F{ffi +t T{iqfr qrr fr\r+i s I

tqffri {qeT q666-4i R-e-{qri ral rqr rr@ a r

ftrd ftrervr



aqrfi+TqqI
(-1,-2,-3,...-.)

wlqtiro <-€I (N)
( r,2,3,4............)

i;rEtqt rrwl (Non-

IntegralNumbers)

1....2J 3,4 t 5,3. I 4,5<3 I 4),......|
Integer) (t)

{....-3,4-1,0, | :2,3....}

1r@T (Rational
Numbers)

a/b d 6ccl cq6r (@166
qllqr a? b {ts{ (1, b.ao

15,213, 0, 5.2727 , c.r4,...1

ffic@T 3{Ecrtd{ r
m-{crftrd <q.qr6'6-d qqrf, 1-

1,5,2/3, Jlt ,........|

sr-{r{qlttrfi FqEr ( lEtional
Numbers)

u-cg rffifti <nro-a
(<.qrf6 qw (wrf,F

t Ji,-t'7, Ji, 
",...,.... 

t

ffir.n h+ hnr< n-qwrsqT'+6r ro@ wa+< rrd r qlt Erfrn

qnrqjqfidl Eqr trlr, qtt qlrrlFrdT ( {fi-6rvr q+fi ord' (*r (working seg

qttqrffrd rt{ qrl orc 'rtrq r +qrrfckr& qlq 3lflrqfu-qd q-s,ildF+T

qrErrGne 3rf,rqc, rd | {ct a-qqfrrd \rca qrsr qft d q<t {ff'6r {<
(.r( Ec-{rE6-dr6 qfr' rrd' r qrqrrod ccl:rrcifti a'Tir qfr kq t

r.r ffiarfrq qffr6[85 :

\rszr q-dg Fqfi, qsz:r 3{r{ff6R qffi cftftfu qqE ( ffi ffi d
1un (a r ql q{rrqt{ qT-{+-fi-fi!r rrft 3Tnrrc[d rrff4drq frqr EfrrI ftt +Er'

qftfufr = p, qqrg = a, qtgri = b qr<t,

p = 2(a+b) = 2a+2b 6A I

rfua ARiqt
iY



qd 2a+2bi i Br{ kgi, eit qqi qffi ll-cl{A ftd 3$d{ (rqr{zgst e i fr
eFrE 2a+2b E-+{-+ f.FPsq-+] arzkn'.E]I +<r+1 ,TRf;crtrfiT crflt qs 641 I *
2a+2b* +q{ftrftq qflrqq+ d t

41 q$1qq6'+r p, a ( b ftT Trqt qTfr"B,{ r fuflrq qrErfiI 3nqrtrd6+1 atftt p, a {
uri Frqffrq q6{ | p, a{ b i ql<l+fi <-q,wrrcqrt k;a r fr q+lr<r rA
qlRk+, [E'qrtr6+i F{t"flIrFFail uq'qr {tfi} q;4 I il 1 er+o fr rqsi gl-a

cr{ (q.sr qcre6 r

rRrrII qiT, 3tqir,

qdrs', ryn r $TmEc qffid-d q\rfiI 66{ r qlt s*!6d r+ k€d6 TR
ds-r6 ( ), { } { tl cf{ vtri{r {fis,-d 6q t

f.t 3{fudff6E6tt rarin (Equality of expressions):

Trril GRrER) dI 3T{ ilIfrf-fi s{qk+l (Logical identity) fr r g{uter qFrqq+.

5-+G wq-€rff cP{'\ret fr ri 3{fcr crr (=) rg$( s*rr {fua t gftTIeI

3r$rqni-+.'firi 
"TqX 

gqffi frtfi d ffiq (fi-+,tor (Algebraic equation) zlT

qffi+l (Algebraic identity) EB I ffil-6t gt v-a-aw tft :

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

ii.2x+3='l
ff Stqr sr+' B, (i) rII x +i ga-{+ qr<k+, <-qqr65 rrd{r ct{ Tgrfffi
rtFI crlFr( 3Trf,d, il( (ii) rII x :F] cr;T 1 t(T cr{ {rwfr aqqr€ qrq r'd r

T€rt fun q-€ ? qft-d rqi( tir d rlff,r-ftq rt=Trt w{sk+'r (ldentitv) il, t tiil
fr1 Tff+aur fr r ul u-qftrviu qrr kqrrffEo-{rt wiqfu+r r cffi cktTrsr

rnrgr qftFBi r

R.Y (qrdf,Ffi'I ]Fr(c (Properties of equality)

a,bt cftqfra aq55 61 r{{
i. a=a(8, (Reflective ProPerty)

ii. qft a=b,E rri b=aEq (Symetricproperty)

iii. qfr a=b {b=cB t+i a=c(id, (Transitive property)

iv. qft a = b, B sri dcrn d qEr-di€ qi qt< 3lflrqq+cr qfuerFr{ rrd

qt+;e[ { rrqrd rtff,rffq qwr6} rsdrqr 6fr 56 q+T (Substitution

principl$

qgEr c'F{ F{qraf,fi rtI{ kt sqdil qr 3r{"F 3lErf, { $FqElT Eff r{qkffi
qr{66 fui {.@a <r qHrdsqT€ siT {Rft qt{€t I

rrfrrd RrHsI



fr qrff+r tffq-rs-dr€ €{Srq-qfi { rrfrd-<gr Fq rr+ 6r{fi v-frq qp13- 6t,
A qfi4i ergm P+*nffi +rq rqi qri ftra q6{ r ilt{ r?-s rr€rd
q'flilrc rr+ iur ry Piqc P6,c rqtrr rT\r+1 ri Brf 3rg u-rft E.E I q* \re..dr

vqsr kfr,
qft a= 2, ( b = 4 6 rri qftrqq+ 4b -3ad qn @q r

fr sctni rrd +u - 3a rn b ( a a) crt qf{srr{ rrft vm fa+,l-6 qfl-gq 1 ilr
Ps-{ cgft qid rr+ cFrfiI sfl{ kqrffi Ffi F#d-{ | qEi qrflffi ifiq ii. (
iv rIilIr rrq-+1 et r

f.f sr6k6 E€IGIT ( +wt&wor F.Trrrr{s (Real numbers and rules of
algebra):

crfu 6rfrA ffiq qfqq-<q,+1 qrq Frnre eltqr 6ffi-q rrg r ffirrfi fr
q{rr6-+} cffi cra rtr+t sqdftrdr tfutq I silr<r rragi frq r
qnrqqorsaTt srrsfr Tirs+ ( Tfr4i€r Eq rri tFr{ 61 r fi +rri+r ilfu +fi
qqfca 6urr6 qrqru.s q+c1 | Er€fd6 T{qr6t,'€T qrfu +fi er{ra
arzrfs zrAt geq Tk66 sffi 6u56y qnncfl .ffi11rfir +{6-5" q6-{l
qrERrtr (Fal 1gr6s :

fi Urrs *< r .1qa h'cr-rr qrftr mf Err1 r t r5orrs Ereta+'
qrwrr+rr *s r rjun Frm,qr r1fkd 6-{rn ErRt{6 gqqrdrt t* 6ie6l
ct{€ t fr ft* ryrim (Field property) 3r{+.qfttffi vgo+r merrsik + rftrcr
qr\r6r Etf{ r rqnqft6 Sr+fl *{ rIur5s (Field property) ?Er srrErrfirr llqtPfd
gn qfu+q kql E1r

srRisfi rqqrfir ilrqrfiF {urEc :

fr{ Erekr rgrr6 a,b,r crf{vt
cited,l ryqs :

e-trfi rlul (Closure property)

a+bt gin qffiq Emilk{ Tq.qr kq I

5.qfqtffq r1uT (Commutative properry)

a+b = b+aEq I

Rq'ftq W (Associative property)

(a+b)+c=a+(b+c)EBI I

q6rfl-fi rIUI (Identity property)

0+a=a+0=aEq rq-ei o*e+1 Srfirffi+, ErRk6 Tq6{I,6} |

qtm &rHUI

!



ffi< gf (lnverse property)

E+ qTRfrE (q64T a iEI qlftr qat qlzl ar<k+ rq{qr -a g€, {5i a + (a) =

0Eq lsIdEa+(-a)=06{1,Ti al -a 946r er+ior qrfrr ffi{ (inverse) Ir{qr
Elr
yn F*um yq< 

'
{tffi'Ist (Closr.,.e propeny )

au i q+ qftfrq 4r<t{fi (qsr kq r

aqPeP{r[q $r (Commutatiye prope(y)

ab=baEA I

{rqtq Tr (Associative property)

(ab)c = b(ca) {a I

Sffi{6 TT (ldentity propeny)

",1=1,.6=4 
rrai t W{ TqE, Identity lrqErn qFrA I

kqft rItIT (lnverse property)

6t qr<f{6 (qqr a Er qrftr ir+1 c4 c.gr 1 6q q-61 a,l = I 6fi r d
oa

qq-eltrTl a{ l/a Koq-+l+r qtfrr ryriE Identiry lrq.qr EBt I

rE F{+<€ / ktr{q TsI (Distributive property)

*s r lora ffi vqr56 sqqt rq}q qc( q++} W <rck+ r-qsr Edt{cr

6a r ul ryrcqm riqTq fi-4rili d 4r<'P{6 R-EgrdF41 +scr P{rur tf{q+}
(-€ r q6i, a,b,c fi-{qta qr<t<o q-qqns q-t qi
a (b-Ic) = ab + ca 6€ I

3FrqT, (b+c) a= ab + caeE I

qnrq-E-r+l qt-€fo,qq Ffi-qr rci r giala qnrqq+-as-ffi rrqn Frarqr q\

1ur wim ffra r qr+ Tfi-+-{ur qT 3r{qFrar+l rq qi qT 3{flrqq6-ol E(+6-{!T

Frqrcr ct{ fr qrfu g6tq .rftqdr to166 q+rr rrfaq | fr qrfuor e* 1ws
(+s ( r1cnt{-qr) qrq gi FEqr egrar <rct<+ cgr vd { Er<t{6'
{-{srdri e{ (Fietd) Ti rrft-q I

q;4 trEq q.qr q666-cr ff ryrre r< fffl ? + Ears { rTr[ F6'qr6r qrfrr

qt{ fi 1trTE6 
qrq E6{ ?

rftra ir8sr i\e



*{ r1or66dr 9+q
ilrf+i Mn dt, -s'-s =.27 ffi q('a ? q(+1 qflF'o-gt kffi€ ? +
qrfo 6ds-fi ffiqo *r {qrrs * c{rr6l vclsF fq-i sctfi' gq{ ?

q<T yFTr6!61 VCrArn rrd arrrdG6 1alneFE c-Ecqc'6-dt ftqrm ql-;l

ftqrd r

+5+(+3)-+8 P6q ? lEnt ?

-5 + (-3) = -S fu'{ ? s'(fr ?

+5+C3)=+2 fu-< t q'sft t
-5+ (+3) = -2 fu" ? Eg,t ?

+5 x (+3)E+15 fu-< t aqfr t
+5 x (-3)=-15 Ert I a;sfr i
-5x(-3)=+l5 fu-{ ? q'.cfr ?

ilr**rr qffq vqd qrm + i - ar* 5<r
6a re q{tdTt F{+(, cftrlncf
rrsr+l .ltqrqri f{qR Tt '?" ka
arfit+qdrtr

6fqr<E + cftrqr ig*q t rfr

rqrr{qqrl-r-=+fu-t6a
IF1FE' itT -, - = - F+-t 6< r+
ffi6rqrtl krWiwqTk{(fu-q

crn[-+] Etqta <-grrs.+i Tr+F-{cr Eq r-qet rrd ri qran veturr q-d

er Tvrdr* ydFrql arct cd r qeor erftr q{Ysrq 5.9=6qr{ crA Td r

(+7) + (-7) = O +s k'crql Frvt-c yr
+2(+7)+(-7)) =O YdEt frq
(+2)x(+7)+(+2)xGD=O rc F{i {6 TI

ao-A (€reffi P6'qr6l fir U6t( ? crfr 6rd W trt*( r

GF)

5x3 = 15

5x2 = l0
sxl -5
5x0=?
5x-l =?
5x-2 = 7

, (€)

.5x3 = ?

-5x2 ='l
-sxl = ?

-5x0 - ?

-sx-l = ?

(+2).(-1)=2

rfrrt frRivt iq



14+(+2).(-f=a qtileffi{ wr {(+2)x (+7)=14}

-14 + 14 + (+2).(-7)=-14 + O qrrEft aq
(+2).('7) = -14 F6-{ ?

q-st t m Frqrroq qP{ F{qR rFifr( |

f€R rdttq:

49=o
a

ii1! =t'0

;,i19 = t'0
rg6 rgr a( b rrr alb rai bflrt rrFT qrq), qft s6t or+1 rqer c6€ ( b =

a.cEq) |

qr€k6 TgT a n rgr b qF6 {qr# qr.r qrss} Br{ {+1 \rsar qlfitq
ErRt{6 rr€I c i[I qrfrr b = a.c qq I rfi qfanqrq{R,

9 a o+ 406) ( ?rdf E+ qtrftq Er€tr6 Tsr cW ftf 0=a.c
a
qrq E-{rd t iR c ?i cr{ 0 sI?6 ErnI sFrPIrqI a.c d lur{s.q 0 x'g\ q*{ t

il€t,

9 =oE-,
a

a(

!=t
0

0h, qfr a = 0.c 6q r iR a.0 = 0 En dql qrffr+1 sqr{il crq {t{ r stil oh
qftnr{{ Eq I

1.q rEraq @ofnomiats):

wa E6t 5a rr6vfrc ct{ ffic arffrqtrort; * 51 rrror sqrrtq Fll:
i. x,

ii. 3x2

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

{ftrtr ftrmrr i1



2x -7v 
1*a y

vi, t'-2Jt +\
(i) ifu (iv) Tq6T e-or'<w a-6rfr4 eolynomial) E-t (v) r (vi) dg+{ r srsff
H (") r (vi) qr qfi y€6 6{ I IRFFI qIft fr d TqF6r a{Frq-qrf6-n

k1+l r1trr6-dr* fiara1 rd r

(i) ifu (iv) ee-+r qffre-<-665d +s, {.rs r Tor< ffi qc-66 (
ffififrqfi sqq qrfu< ft{ q+6I 6{ { (v) ( (vi) qT frlq-<I EIi4 F6'.qr66

qfr e-{. ,'
ff ryws'+r qrqRqi frqrffEs-dG qe{M qftrrm { kfi'rs.6} E6R WIiFI
qrnci qf6€[ r

l.\t firr<5
q kqrfiryre s-( "6'St R( r giwr ffi rer{ *t{ zx ( x'? o} sltcl

615-{ T{ qrt r qftm q-6rs+ (ln 2, 1 ;'qffi Cst d-fi 8.6 A q-tr+ |

e d a-€ sr+ {q +fi I ffi Pfrfirsr ffrq} rt& fr ffit
iq-arfi {r< rr< qc<r gsr6{ol ifi qra :

ffi *s, rlor<arcfr qrgg h ?

2+2 6ft EA ? 4

2x2 Etd q-€ ? 4
qfr z=*qq qrffi rrqrqrt ret @ :

x+x Efr (A ?

x,x oft 6q t
qqiFr gt-r r< rd u

gffi rri 6r* rR + x+x=2x E€ { r,*=x'q.fi 1T+{ lsdrq a qA e< o'qtr

q*ffiiar4+$;fl r

(t{(?
3+3 rFfft EA ? 6

3,34kEq? 9

qfr r =xqq qrfq'+i <rqrcr* {st +qvrfl :

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

a,.x = ;2 = 131'z= 9 qq 7

rrfrrf, frEtsr YO



s*,
4+4= 8=2x(4)

. !,x!, = tO = (4)2

t-& qlg, qr6r crfr ? qfu{fu d qr6r rfr irt iliF rrrft TEi qPrc{ vt I +fr
ctilffi Cret ffir€re +fr ctfi{r Eftn qt+( Fq-sqre q+ qrrsr ggFn

iI'!

.x+x = g*sirar x vfr r

frqmszfr qq; t& rqC r fi ffi rfrq 6 iqre rri - .3rE irft t{

x + x + * =frafrg1 xqfrg
t r rrst + $rm | ffi 1xx= ;2 vwqft sqrrwr Fft c a r

x + x = 2xx

x+x+x=3xx

x+x+

=x2

* 1 = XxX

x

ffi r are qi arfrfr Tmfi r z* cffi z qter xfftrtu 6q 12 qffi qrfd x qtcr

t xn&cr x2{<} ite r

qFFr\r6 +t FTqT qrf,rqE 0ndices) Er fuirF66 1rs6qrrrT qrq r qrEt qq4{
rrqt " a +rirr+r m fra qrg6sz* TuI-{ rrd' urn E;6 

,, q+ qad wrSari vrar
ftra ftrlisr Y1



A r sre srf,rqfiTqfrft hqq t (qac ffi ; trnxa'= a'h E6 ri {(r+l unun

ffi +-ffi irf1t 6q{r ki q+ tqqqcr r t{r +fr s<r6{qr qti

m#q rr*:
a2=na

:-::::

a'=a.a.....,..................m *Ei a 6{" I

aLaa.....................,n 3it-ZI a 66 t

g+rt, gnx6n= (a.a........m fret aEF)x (a.a..'.....n sltal a 66)

{a.a........(m+n) *et a 65)

=a*
ilffi,
6nx6nx6b = gffixab = affi
16 wrc+r Hffr< qcr6tsr66.6} rfur rk W<r + ffi TE-{tr(t ?

qq qErr( q{gi T<*cr q'qh q\r+r *fi gcr6€I-f,{" harr$m fuq:

?F) (a')n=at.a'. a'..'..." n frgr

--**.r*r................. 
n dl€f

-lt

=a*
q.1 8m +an -- an-n, F4;Tfu am-rxan = a(m-nltn = am

q.c qufr61sr

r+i Ffi 6'HI q cT ffiq qnrqsq-+.rs,6] qE€rfi<uRrqtft RTHq rr{q+ qwr+

ti tfi orrr"r+r qnr6'5{r nrrffdFr< 3n-{fuffi dt ffi $ an ofu e
qr6r qGFT FrlA qr<qrrs EeTrqr qiq( q{ 6etra lt :

(a).

@+3b)2 -25c2

a+3b+5c

ftrd Rcrsl
Y1



o).

,l

3a4b

(c).

7x+5y-32'

.nrdtqR arm+1 fr{$q = qqrgxffqri 6e ui BTftrrrql qtdt {ts+,r qrr+1

g-tr( Gtrq qrnq +fr t+qrffi 6q rrt furq r

sffiE \r+, Et=tT f{qnffi IrFT qt - lR x2-6x-55 qRI Ttf qftrarqo-or

(Quadratic expression) qi rJur.lcug FTq,rd 3{TEIr6F t 51 qfu (Tsr rd Erqri

! trt rri rr$ rrq Er Fr {+fr r

(qqrdri €Tqrsi :

q€ : qa 5€ <qc{r 61 srcori TU5t rrd t frq<r 6q ? qegt

Ea-iEr 6q ? {ffi td rlurqq,'?r 12 sTrsi *s rrd 8 3nsi (rqEn66 6

{ 2 fl. r sfrfr rr+a rTrrrcrEqn fre sTrqr Edrstd grar q?rffi qar€ r q€
: qfu kqnft' Hrdril t<td rnren x'-6x-55 qrg ttr q r rai rJUn{ffiGTi rrtrrfrr

ts<i 1urq rr<t' ss t trdtll rrqi o BTr"{i Si c+qrroai trft rFf rfs t ft ++

Dt+
6l

(Yl

N
ct)
+
r

txr
?

ryr;T lrd trfl Eil 5€ vgr ?

t2 8

7

l3

4

I

ll

6<2
4( 3

12{ I
24 l4

l0
ll

l0
2

5

t2< 2

6( 4

8r 3

qT qr6T ? T6i gnT

rftrc ffmrur Yl



6{trtr{ ? ft gt vq.qr66 q?wq t rr < 5 C't I s+A ?rfi+1 q.frFwr rrf
qffi q<q x'-(l l-5)x-55 qsEr x2-l lx+5x-55 Fa I qq rr<66 Ei-sr qqi( + frar
trq fi 4 rr<a6 Si s5qr rd ErR : 1x2-l lx)+(5x-55) fi efr+, ggaftrr <rm'r

6qfi rtor vqqr qr qfi:ffi ertr< frEd q€ : x2-l lx trd x qrPrt nEEr
x(x-ll)q'a wi 5x-55sre,5 qrPrr nERr 5(x-ll)gq tFr+n (x2-llx)+s(x-ll)

Fa r BrE arft€rr gd rmn ifuil I znFne hft E+qr rr\r+1 rrrrh'T (x-ll) qr{
frERr (x-l l)(x+5) Eq I T{ g6 qftq rqqr @ r fr t x2-6x-55 zn, ryrrT

qug6G 6{ r

qfu fiffi +A +fi TEErmrt qrfir+f sErrflrlrr S 6T qlk tqrs{ qrn( r

q,eTr+t q<rrrT q+,q{r F{qnftt str sqn rrt w ! 3rc d q& trrft $nm 61
Brq6 gfi-qrffl Eils rr+ F+ qro'rr+ Ti W q€rs{ rri BTk ertrqfuffi
Errrfr I +n +fi vErroT fdt rri fi s65qur6c Fr a :

(i) 2x2+3x-14,

(ii) x2-4x+4,

(iii) 3a2-7a-10

fr #{ gErr<tr6s,rrr TUrq rrd qrqq{ {rqqr6c 6.rTrrr: 29,4< 30 il{. r fuq fu
qffiqr x2d 1u6q6 2{ (14)+1 ryrtsv t ffiqr 3 ( 10fr Tq-q s-.,
srq, strfrfi 14 d qrnfu t-l po g r stil Edriqt 3 qrfuq}, ffiqr 4(+ve) B
i{+fr +q5r 4 =nffi rrt t*qr l0 fr q{nfu (ve) fua B ilt+ wrg.<r z
qIFm I ET stit ffi *fr gqrr<urrs ffirs- ( rJoI?T rr<i, gtg qqEr qrg rr<i'

8ftr6fu qrqq-d \16 qiq$qr sdr6q m r ffi Bfit-A FTwli'Fr€fi fu
a* qqpfr Fa =uontr+ srq qr€t r finettr uq ffi I

tfr |rflrffi Frqkka $qrTE6-rn E$6"8r rnr( r

(iF) iltr+1 ffi qrser ffi qq +trr6r BTrsF @ B I t qr+ffi
drccrtt tf, tq-{r rqn qfifu r ere zmd qRsft ft{qem +d' Efr qrfr an
qrP6\-qr ? ssft t m rs(+1 fusq ofu g ilqr i

t
x

I x+2

rFH frRi,rr YY



(q) ilf+i kr \sa c-6sl qzr+i r] r A ro-+l qFqit sre6{ <itd{ (scl
6Fru'n 6rq qH a 1 qErim q-+.-6i S-+n gq q-t+d B r srq n-c6r qrffT

qrqwr6 6Frd+i fasq 6qr TiF''61 q.dI6t qrtrtrn 6fr f{T ?

(tT) (d6l qr6R { ilqel 6l|rc-+} (rr+i *4rE-( F{-6r.a + sqrc rrt ccf ?

r.q (ft{rq
3rq srrgi qr66F'qr e6-otorq-fir1fr+r glq {R!TI efi ++-<r
h'qro-crq-r6 sv5fi' E6{ Fft +* fuc r E+ +qr rMr rr qq@
wtEtr1rd | frq qft a-+rt dQ crt rrd-ri-e+{ rt +n 3TrSq} srdr?fu 6ercr

ftlTffi iffi (I+cE{sr (Linear equation), edqfr+rq (Quadratic equation )

al[r mrqr{frT (tnequaliries) qqn l qrsd{n EGrs{ (d qi i-t *rfl e tff
rn566-qrc lrTqr 6ri' ur<umrc sr{ter cqc. *v ve-a vtra-rs 5 ri ocr
fa;qr+-drrro rrqt +{ 6t{r i i-rt la-rrqm sdcfu u.lre ecin q1rdl - ed
6 fr qq q* kqaqr u-<re 'rt a qq i
+err+f yrtwqr qo rr+ qffi qr6 qaaqT F+ardt66-41 $ frrd-+1 erifi-a-{ 't'i
*-fi *fuo vm q{ qR:
o a-e-fi qfirrfrq Ertr66cr qnE-{ Tfi-fiq 6{ ?

5x-8=7,

4x-8,

{trd frIHII Yl



3x*2x-10,

2x+5>10,

5x;3=2x,
. qliFifrc sfrf-iur Elr{,r E(?

-4x+5=0

9t'-81=o
4*=12-3xt
5x2+4x- l F8x2

ilft 9ffi66 .r? Pq.rq cin rr+ r qfr zrrere r+firlrd) arrsfi Frq qq+]

dlTsd g+rsrc rrd anun vq{Igi r

qE Ttr{Rt+l src nr+ g€ re mftgt., 6q qft+nunrrs?ft Tqi q-t qqi'F+ i
+i Bfr cq 6krr rfr+asrd fuerur+r 6qqt r+q rftqna rftqipr66+] qranqr

fft rrrqei yq}rnr+d rfi qf<r ;rd ili"n ?

Ttrcr furfi drdrFr+ rri - A a 3Trr' Td 6q, F6{ F+ zrrere ffi
Tfrorq Effine rrTqT str{ &+ E Fd fu rrn {tr+i rq.+d rJrsqrc crq rd
cfu.q I

Frfr wq-f, .r? fH trfi qra ,n:( ftrer6 sfrldr sE$r{ r ar* qqqe+i
rrq{r $r(frcfu Frfr cr6 qars+ TTqI qrd qTrq q-st qo'qkt -
gf,tifq x2-l2x+32=0wRIT q-ri Tffi Ff, Ti'dfu6r 1rEFETTTT 6dIrE'GT qg I

qslH x2+6x+4=o qrar rri scErr{ rr{ aftar frrqsr rrd' qrrd r

rsor mfrr ++ qr<i{fi +E-dliq {EPtrd srcqrrs.flri fli sftarsr+r rq
frrord qqRrEra g6 ?rd ={rrd fuc t+' Tffirc PffinffEsqI qd Tffi
Fq E+1 qnqrfid,s] q-Ss Er6 $rn +t rtrarifi B l

s,i T<t rr+ dffr+,r6} rfr{rmr qTrq.666r wtm kq( *f vffi aq

Tf,rqrnsn q{d srm++,tgr yrt qrrlq r gl<rcr qr+1 rftrrqrc Pfff{ rrt frc
(Algorithmic s1111 1 faSrram efir qqrcrs rrG r

rrfrrffor Et6 M rre{rq q{6rttq, ffiq sr-<tl6 e-{r€t qrq qi+ccr

?mrg qW r gqfr'ft gi qTcI EF++i ESq-d fr< r miil rFi{C6r

k'qr-o-orrrs aqr rrisffi w+r tfi gcrr{ur?|r5qrg Tm-+i qmtrerc v+f,
c-RTd rr+ q,qrrr.nrcq crq q$'n* Ed to t ftrr+ sffi qFcPd Eiqrg(l
qrq q?i crffi ftrwr gr.r{ k{ fsid I rt irqrril qrq ilart qt Pq( r

F*qreq Frtro qq-w rngryrm r it asr+] F{sr+<+,I nErcrrlT qr;r+Ifr

l&n fuevr



H rdir +t rrff,rd oerrqr E[r+ q1sfr I 6qTrqr ++ qr6-dr* Frq scrrtur rq.il
rfi gt rri :

irf,sr tr+6'tur6s,rrr flf sftotgrr6 iF;r6,T EI ?

o l12a/1= Q

o 2x7-7x= 0

. x3+6x2+2x-l = 0

. 212* l==g
xt

o 1+ 3=12
x

o lx2-Jx+3 = 312

Ffirff"66-drd cPdfsqr Tqrfd ql6+ ( ffi T'i Tfr+rq qqr+i E{r+i 6errq q?

*fi qq gqr6{sr66 q* : x2=9,2x2-3x-2=0 sl fl?Ifl gffrq rrg r

zni, srrnffi T+,r<r Edr qRT ? rrqfiI ffi Ef vfr+-i"r qffrt E<rd
Frg,q' ffr crf vffi qrqrq 6q ax2+bx+c=o ai cft-qq rnr{ r arsqE mi
rrftF{uT w rrf, wtqtnra afarr6t; t+a5gn rqr rfr:
3x2-8x+5=od Eq rr<i :

(rF.) ryrdqrg Hftrqre:
3x2-Bx+5=0

or (x-l)(3x-5f0

*=1 o, ,= I
3

- (Gr) a'd gn rk :

3x2-8x+5 = 0

or, 3x2'8x = -5

r8 5
or, r- 

Jx= -t

o"*'',.1.(1)'= j.(il
( q\' 5 16 -15+16 I

or. l.r--i =--:-=-=-'1. 3) 3 9 9 9

qfnra fuwsr Y!q



4lr--=t-33
x= I orx=l

3

(tT) ({ Ytq qt( T{ 1r+6(!rd Eq :

Tdl,

ax!+bx+c = O

or, ax2+bx = -c

or, ,t82xt+48bx = 4ac
or, (2ax)2+2.2a.x.b+b2 = b2-4ac

or, (2ax+b12 = 6,[62 -Qf
or,2*+b = +^[F17i
or,za*= -a *[t'1ii

- b+,[o'-q*

t i q,f (ffi Fq .r+ (d fr r cr+i s*q T t vrE+5<+-+t s{ t+fdr+r

wrrqrd +fr SEIF{IFFT 6qqr qqs TrtT( 
1

frd-d crt 'rfrr{ r6rd? rH 6enqr 3r4-dE{ qi' q-{(t ql\r6} fr( r vrn 5i
ego'da <fr+rur ftrcTtrsr a.qqr F{q rdrrr+r Eqrforas rq-d rlt q1.$4 I

gErtr{lT :

a qca <e 60 km/hrd (qrl qfr (Uniform velocitvt i 1@ a I tcot
qlztRcr (c4-<fr (Time'distance) rffi o}tnq srt g6 rrq-qre 3 5hrs cr

qI{ It+i <tt k+r{i{- r

qaf, qqq r (ffi irtd-dl ffil-{{-Erc dtTR qrft qm' ftr}r cstl ?qTq :

Ifrrt frIHgI

x (IFI (qEEFtT) I 2 3 4 5 6

qfr tF+ {t.wr 60 120 I80 240 300 360



360

- 300
G
E 240

fu.,ao
E
E 120

F60
0

zRr+'I gfiilr(fl rnq' +H :

Dis lan ce
npeea = 

-

I tme

60=Z
x

v=6tu
x -- 3.5 hrs {<I, y 

= 
60x3.5 = 210 km 6q r

ilsqE E{+ E€ Tffrt5r ffiq sft+-€r eun+6r *.fi sqrr{or6 +rfficr
ifr rs+t BttEnctr rrFfi'k<T E€t+d Tq c'fi yrq rr? k*rrffi rrm,

nrq qficii\R r? T{tr rq.( rR I

giiTFiq:

o 2x-3y17 x+2f-8
. 3x-5y+4<)T 9x=l5y-12

. 2x+4F7\ 3x+6)l=10

Erqrt qrqrT ffi rr*q& krq fus{ +t :

o tqrF6 q{srqt ?Efcg r

o terreqSudm ffi r

r6t,

rrfrfir ft{qilr Y1

234
lt{q FTEEI)

6



. tsRl6 TqFII<R (Parallel)t( t

{t cqr6pr66-?FT 3rtrrcr gT i Taf, t&q 6ir nq?trrrr feqe qt
as] ff1q{ fqq :

rre Uq (ffi F{ rr{ rrH x { y d sd rTrq c-fl ilns{ fr, q({iTr€

{frd,(Ercr qk€{Fr{ .ret 5t rfrurtrrs ffirr[3lil-q sq+ (<q (satisfied) EtI

crq qq( lr(q lfrq *sT Tfr+,{urn S€*a c-cq krd ffir ?<€Ftlr€I

EftilcI tcr66 sffi<< qgot k{d htYn{6 + ft 5t +eT Tffi slsr

w fr r tr fuItd{ B<r 6afur r.d kr66 3Trqcqr +,IfCti{ rri sct
krE6d rtrrrl 6dT &t r g.r+ gfltrR H k* r tff+r'rr+}

Ttrr?EiFT fltqr e-dre rrq r grt lTi qlgr ((qtfr4 (frrrur+1 6fi k6rf,(I

grr *<r kr-{rc ffi<t Ts+1 6do,} 3I{ ( qf{qcr YM *{ vir<5a qd

qfuq I qtsr grfi ffiq rffi ffi? ffsA 3rtaRr[d frqsrdrc vre

iqri x ( y {effiI 6r@ rri x { v qqrfiI 5E t{{.66 rdr{rnri ffifi Rf,q

ffiild q-q r r€: r+il sEn-rq frg :

x+57.......................(i)
x-55...................,....(ii)

+5i r+r+'<"r+r 3nuRql ken{tds,qr€ urq'+}i qarTc r 3{r5n qfr +,AI M
rRr-q?F'R HE rrt t{i ff g€ sffi +qlP+r{r 6H', (i) {r 50 E.<r x=7

6q utr+ (7,0), x-3{F+1 q'scl tqE d r sffi x=0 f<r 5? 6q r e{i 1o'21'

v-wa-+1 vrar k< a] , 3rq, (7,0) ( (0,D c{q{ qri M *qrki fu?qq+} 6 I

i{sft + Tfi-61ur (iD cr (5,0) r (0,-5) x-$lr: x { y 3{er.F'I f+<rs g{ r s{t ff
gi vffi ra (e,t)qftr+{frr Mq-rerc tors{ r tq si+.€ lsnt nilffi
ffiqr cd frfr:

{Rrd frIc{ur
{o



'7

6

5

4
3

2
1

-l
-2
-3
4
-5
:6
-'l

910 11 12 13 14 15

(5,0)

qfficr \-sa frqnffn s-{fir* cm qt rt fr a *n nrtr qs'r ffi+ rro
Uq (ffi +qr k{ Re=f q4i scrq cft s fu'vr ? s{t rri B I FT !

q'sa sr+1 scrq cft q Rrffi e-fl-iq, s{n wi @ M IF-+rE r
aiscr k<+1 rftr qk qt{ kq sfu-q I q-* : rfrfitur 53x d ffie
fu-<r }qr+1 g-or+ =3 E.q I tqr s<.rc k<-arc qrq r t€T+1 E-+rq

= 
R"' 

= I r rq+n eqrm k{.qrc qE q{rg x stEt-rII Run f<r, y werrr 3 wri
Run I

Rise (G t qft Run=4 aFTt lTC Rise=I2 6€ I fi cnortrsr€ ffifi k<I

Td P{d {q Y+ kr dtt tqTq:

+ ilq frdnilsi +qTtirf,Erc Uq +sr r++,iur+1 rc rri' wurn[c frrao
qrdr cr* r rre {+1 aeTrrfi rT Rr:forc-qn qffi 6f, qksrr{ kfrr

{frrd ftRiEr

c/,0)



(Substitution method) ( EAsi frfu (Etimination method) ir{Ir 5,,{T IIun Fqk{rC
ftr+d-q rqtd d s{n snd $cil EEqg I

?.1o sfg.trifAT(G (Inequations)

fircrfldrf6,frqift crdrt"ilri qr*aft+ strqr Fr+rgi aft+r+r sqqqr Bqq-fi
Td'q ft{d-{ vtd wrqn q( r sffi uf,strqre qscrnfffir <ttcr 01 ryrro
s€ qg | fr hqr{<d qr{rrrqr EEI tk+ +fir{,r fqtq-e Fnqmorrrsar
ifi s<rrtqera g6.rd +( Ea rtr* :

o vi{ri t sfur qrf€ 1 i *zr vJ f5q*, ffi 1 looo ftq rwrrrr rrg r

vrfr fu-i qsa qrr€+1 *q r x ' ( rrJ-+1 r y q-d F+ sn+1 cH
TsII?5;IT ffi qd Cq:
2x+3y9000

. sfr R qler itsr { R Brta e-ffi +q { Ro,ooo q-<r.Eq rd qi *cr r
qffi qffi Bffi€rrdri zr<rft ?ers{ qts-q:
2s+2g < 20,000
qats=*er(g=qfr

rnqrT ntd ?urqcr 3rs'eg afer P+ I t& qit I fr, acr*+
5a q-arrm r mfr ssrc+r !Er6{srr6 hqnftEc Rq[dri qqsn 56psf 1
p-fi+] qfu-ftq qrfi r "rF6r+fr fu-q ErnE+ rrqi sron FrE C{ irr6 Tid grg
qd qrrg, gri rri I

rrkoqq{rllfffi<qrur{
qrnrsl {ft++.fl ftreTur qt mqcr +i PrE +fr sil6rlTr6 r<t( r ffi
rrrllztFror ilft osrcr ffiq rrtftqr qt r

gqrF(lr 1

qR qftrfu +t ffi& qor+1 
"ftrdr 

s+{ s{6} v*A }W ffrfr I qn

qdqPs ilffi sk qurdn vtta |Wr 6q qi qtrn oyr r s;r+} ilffi
s+r Effi dqr ?

tsiIIETET R

gt vqqrfr s++1qra rgr B vfiqr r{Fr6d trrqn ett rWr*i } Wr

Eq I qft rir rWra qq66-dt FrH sqrsi fi qi Ffr rql rgr qfr+*t
rq ts {Wi sc Eia ci d TWr qc * ?

fura fuwr {l



g<TEOT t
T$r qq.6l +fr 6ffi lqm dn-cr{ ft( r <tfi (fiqcl Bft ( too qtt

2

trrsql lcrq ffi fu rsfffd Ie-+ rr<i 3rfrqr ECrr r q{o sfe rrd q+
52

gtcr rdq aft star M t

fr qka crqrrs,'ol qetun rr4 ti qnt'-itrq ffi ctrrrdr H<r a-& vr5o
6q {+ rr{ qt ffird e}r+r qnnrqr {[t<E v{€rdrt dlrfrq qrsqT

+q ffiiftt rr?t&qftcrq qrt rfi M -
qTffrd g<n<orsre :

T6t,

EEr6i qPf+d slr = x q{ (
T{6} irffi qffi s}r =yE{ qS, c{fir{TR,

"+= 
lt*-+t....................(it' t3'

v+c=1 tx++t....................tin' 6'
ffi gmrr G) sre-
qal,

qr4Tlr6 {-qeII =lox+y, qq qrrrsr$R.

*+u-l ( l0*+r)........................(i)'7'
loy+x=(lox+y)-l 8......-..........(ii)

TR 9-firr6r ftfl1q gflflErrs firi ilg-qr,i qfrn-dlq qtqrql qa, q{ qqrs
rr<r( r sfi-rs gqfl{ qft qffi qTrkfi rrrgnrs qrni,rr r sreri Tlfi,t-ftq

srflqr +q ffifd 'rt lnqrq rRr( |

i.rr ffiq r*ts6r rftr*rg ffird PdaEI

iff-flrfrr&q q+EG TftT rrft ffim fucr"rdFi yrrraqrt qa1-sn qfu-q 1 d{sr
qrftr 6r*+g , rrt, iFre, srE{+{, +ff rdrfr srlr.i-66 s{{fi cd-6 r

dcirc 6re+g Eq.d6-{re Frq-{*edc-6T r€rro <qn crd st+.'a I

(x= 2 !=I { r}rr<r d&, y=3 Ear Sr<rqf,z=4{qsr+tr<r{&}

Tfrrc RrHvr H



tr
I

te*ffi-fiq1erEf g+rgflD

A rffi \r6tct ffi + dk ffi1G ord rqilrrrq c{B rtffi6r qrrt
aqrs.F T ffi-6r crlra zuncqiF q<rdu r fr T+616 qtiE,cr<I q& wrcr
r<rs{ FFnEt.rfu rft rffi rM gcrr{Erro T€ !F[R 6(l
qnmqsrixq;I qrszqerg
(4x-3)+(-2x+l) = ?

f
i

xz
yz

l(Yq&rd frrwl

xy



qfuqq6r6iFl TUr{
x(x+ l)=?
clfq f{qiur qft\rrr trffi{rc kflq( \rgeT ql'f€ x ( ar61 srrs x+ I qqdl
qrard Errt T{rs{ qld.q t qrqrfi Eacfu t qrqrilfif Fetre oft 6e t
ffi tqzrtrcrnsc ftqFd r

<- x+l +
(x+ l)(x+2)=?

r+rc kdKr{ \rset qrfs (x + t) ( ro1 qIEs (x + 2) tgo) qrqrfr Effi €r
qrqrf,dl *{s-f, 6fr ge i ffi rilq Rqcd t

t
f,-lE
t-;-lE

ftffiqrffiqErcilrsre (a+uf =?,a2-b2=?(a- b;z =? wktT

qrr6 Fr6ni ak6r qh qffi k6rs{ qt6q r

qfrrr;me-dte6owr
x2+ 5x + O q] grr€r+.{ur

x2

+ x+l 3 x+l

qfunftwt u

x'



x+3

------+

x2

* +x-6 ol eE$+lur *tfr

x+3

-}' 'x-2

IT
T

x2-x-6 E1 qr€r+.{sr +tfr

x'

rftr6 RIeivI {q



Y.?

-+

qffrfrarrd:
o clafus il6-d ffiIfr fuqTqr6r qrftr srftft Ffrfl-{ m-g-{r6 ilqR crtfrql

mil <mfiqc:
. sr fifi{trt{ q6:dq, EfrtRrqur svtarq, t,c-{rq qtk, crE[ks qftrn ftRNr
o The Soundess Series, An Introduction to the History of Mathematics,

. James S. language. (An interactive approach), Teaching Mathematics in
Secondary and Middle School,

o Indira Gandhi National Open University, Sch'ool of Education, Teaching
Algebra and Computing.

I
I

x+2

T
I

I
I

Y.

rtn ftrlFr ls



qQtr rk
qrff{nr

@iy Seometrical ideas in

everyday problern solving and the other disciplines

qta I : rqrtrfrF6r qrqll(xr sr{ql{f

qfr1q :

scFr+i ffi n+ ilfi'rd I E{II{4 !
?rd (Deductive Reasoning)

6qqr Frdrq ri r qftffi F++rqcr

Tre$t clt{a r qrfuffi F+ors
qfirq r sffi s4rfuPd Hs qt
i,,"^"** a-{sR +A (qt q!'$rfrs ftqiur rr<t qrfuH rtiq T1 &tu
.il'"il't& 

. 
nqr frgq{ft cIErrE rr iEc..Iq- ? 

"*^+,n 
fr5qd

#; =d" sffidt Arsq Fwra Fqfu qnrqqrtr+I iqq r ilArrt qFiqd

t-"fi-aA ,to-"+ 'trora an-oi rfirqrlq+r fuq r qrqrir qriqFir'q. sra
ffi-ri + utt+r fr+re-+r fuq r r-cfr qrfrftrd k+rs a.rdri tcf
;ft.fr" ,""rE Blrrrr+qrd k6rq r{ a'qql FrrrF{tfi 'I91 "E-€ l3R
ffi 

"Eo} 
;ftft nEret"rcr cF{ frT{r F4fu qre vfrq rt sFrrt frffi

qftqor fi I

qfrrd frIHqr
{q



ftllrRl
r.r tffim snftFt
q@qr ffi€rq46r crEaITfi Iffi wrq* ioo q{fut Element qrr+

5c-+ rrSE 1e{{f&q-t qrfuffi qrrm eqn qrt r gc-& ssq<t qqfu k+rs
q\r+r qrfuftq fi{qr66 q+qG 3fit-ft 5R-+-cI d}6r Pqq I 3i6' s{airqr
<itc\r6r qrfuPd vargsl {-drffrrq ct{ q-6r€ qrfirfrq slnffi 6qqr

rni r e-r+r TR+qr qet li rTrrrf,s fuc | 'qm?i qHifu *01 qrrcs
qqaff{ qrfufu (Phne geometry) C.r sqhr( iqq q+ adfifu a-*
qFr 6Iq qrfufr (solid geometry) qn {qt{rfi fqcr{<tF fqq r {itrg+
Fflr{rrfifi drP#.E gun-fr (Deductive logical system) 4l Ps-{r{ qt r gri c+

sraEi6-dTi qkrrsl dsT ec(eca aqrs (Postulates) rfrq trfr vcTfrr( m t

Il}red Tr-ilffq qrfufr r ats qrfuft 3r$. qF{ F{re-dFr ta-< 5q66r Ffirda

vrqqsqcr tk€rq-{ qrfukfi sqql ?.?-qil qrsq t

qrF+qr qrfuft qffi EFn qrqr;Il Space 3r{.qirf6-6i ldealization {

systematization fr t Space Science d 6qqr qlfuk6r 5{ verrs e-1, art++

(Logical) qq ({n tPtrs.F} Element sI qrranl r qlfa-o c![ {l Er* E]-(dtd6

space ir{qrr6Fd sEdlFrrdrsq {q{Fu-{ B I {Fsa$qq qrfutcfiI qrdRTfi

?rRqrd6, fi-<, tqr, qlr(q, Eqrffiq sltqtd 6f* Space intution *tI 3{rqE itrt I

fr qroTr66 i[{J qqcF{ Visualize rI* sP6'q r 6r* ritr+ space {tI Tqftra
nq\r+r qftftqfuq;r qtqrr+r qlfrr {rfufl-fr scrq 1(+1 g I azra&rs-q;t

qrffiq +-a-< F{6rq sca rrapf ve qqoa RT$rfa-{66 F{qrfrq qr{q-ficr

fffir+ qfrfu mr4PT rr;iq qts frc6r 6( t

hrrq-<rg+ grtTmcT d fi statement qffi statement 4i rrfrrrsra Fr"Elk4I

{Derived) qi d State-ent src aI+1 qqi Sbtement fuiErt{B rq* a-r tstag"

)cr SMd Tf,r{ (6 ( Circular reasoning t +1 ++m qfr 3Trd-6 r wR p arc q

Frartca rri q srz p FrfiIka r cfi fr gEmffs{ qrfuffi hitqm 6i t

1ffi F+rmre-+ rqrurfir i{rFr Definition, Postulates, Axiom (commo.

notion) ( Theorem +t tlrim rifc6l RrS r g{& 3{rE-{i Tff6 Element a} grq 1

q1 11 uta Definitions, { *a Postulates, t e}a Axioms r Yc aila

Propositions r<a rt6r 6-{ (cc qq.ri-6} crftr 3t-t{+ ts{drrQ t tkc6}
qrfufuqr nfr orfrt-rs rd t(r sffce66l rlfrrd-f,d6fr +q-{ sffi q"
rtmrn< r 1ffi qlq Eqrfrrfr ltr ilft r*rr rAoT #fi Postulate t Axiom

ftr frRisr



f6 9ft1 yRr.F' Element rIT TRc riq+1 Frq{ Rfu pasch, peano T Hilbert i
Euclidean Geometry i[,I Logical defects ffiilff fglg I David Hilbert (1862_

1943) t The Foundation of Geometry TrrriF, Swft, qr+tr ilrlree r alq
Tffigt qrFrffiq glqfud il *aT Axiom arc{t( postulste (tkgi Axiom
( postutste ats sr6 tcrl5+r &q rf gffi+r rrtrttr{Fs.+ fr gt rfr 61 r+
6 rffior 6t r q ster Brcffiflfu-c rr<r+fr (Undefined terms) qqiE
Primitives r(.fd qt I Hitberr sr TTfrftC qfufud.rr (rqP;qrd primitives

ffirflRT F<n, tet, Incidence T Congnrence r*ft r glffi qtdl postulate qr{
gi{Iftre T+ lcoo qffi qtri irqr6 yqrqr+} srg6q Non_Eucledean

Geomary d F{6I{t qt t Saccheri, Lambert Legendre, Gauss, Bolyai,
Lobachevsky q<r qffi Cfrfr-f+i qtdt postulate rqrftrd rr4 qt6ti T[
E6' Posolare o] rffi*cr r+1 Tqi qfrrftq sqGii Non-Euclidean Geometry)
d k6rfi rrd'sH Mqr 5t r

r.R silqr(qfr uarraEc
kE tcr, T{r6q qRTr qunr1.d vrqrq-frrc'gffi\,'T qrfuteqr erS rqtce ft
rr ff {rffisfi} qforur Ffl{rffiq qt{ Trfrr"r{ I sns$r<T !\oo qdqfti
qEqrrfrff(r{f5.n Frgrr{ lqrt*r \r6rffi6dr (Unity in position) d 6qqr
qfcnkd rrt6r fuq r qftli qh ftrgr{ wr+gPrad m qffi r( ren
object having position bur no magnirude) fr 6qql cfoElkd qH c6q r sdrE
A point is location in space . fi qfr.Trqr66 W g( fu.{ fu, rrffiq rqll (

mathematical ms6s1y ftrqturqr q{, z-*n, YdtqFg cP{ F+Ed sqqr kgq r

F{€qr€ qqtflilkd (Undefined) {I<?Fr 6qrII qh kf€ r kqrffi kE6}
qRun F{r6r mfu fqnrq hqrftnrac rms{ {F+,-q r H ffi mrrqqr
ilfi(.+} fu€, t€ffi <++ orrrqcr iltrgd k€ ktr d r rsfr fusr+eq r
nrffi qEqjt qfl1-+l Fqaqr qnnq EB iR FrE+1ti Brmrr &la rkqvr{ ts{
sr q:{ sl+t? r zrcqr€ TET Er TETsnfl iTrtr frkd vEm 3Tr{rr6dT Tfu
trs{ fufiooq qT ffRffi EEiln ffi qrfiR y+q qrfd r rrqqr r vq.srrrse
T€ k3 ( qlqrfil qErq ffit Eq I qrqrnnr g6+a tqrtri +ttci arJtri
kq uke r

tcrqqqrg qfrrrkd rr{ qfr Fr* rni a r Efu{r FfirffEs?n* gser dit sr
qFil iltrrgq qqrK tqrqqrd qrffi k{ uP+q 1 lqreoeald qfr ?q qI iq
<P+tc il( qffiCr Tcrrc{sr ilfu c1ft6 T$ddr sq{r |ffi qrrsqr

qen nnrsl



diqit a4H y*rr .rd r tqTs!-sd qg-ercrd qrqrc q-€ r 6fetsa ftrqF6:dr*

!'d(e +k BrK,.6] a-+tfii iqq!-s llPi-€t I tqrc!-sfrr* otccq q-+rfi ef+\rdr

ri gffE- qre Mt nnqr Ffi se6q r qcft M *-fi qm terco's E] t

W dFd{ cfr cfr T6re{ sPd-d ,{i M hfrq-o qrc 6-a | {+
frfrq-d Fq-<86 fti ftr<rs-+i @ srwr cF{ iqrfl{ cft!flfufr qffgdt

qTliq r

W ritcr, ffiqr, q?d tsl (Broken line) rrt Hfirq fufrrr& <ft+-'or

.r+ sP6-q r efr E* hfu{d F{qErs +Ei {+{<r dr& frEqq + ftr tq iil
ci d +fr-cT Hft-q-( f+566 ffi qr* frE${ i {fi ter i r <r ter qfr

hfu{ F{yrm qri-+ r M qrur qm Farq (Rayt 6} t qisTqil kri, q{qii

r+rvr, qffi r+rv qi brur+r rqIE(Er 6( r 4(Frrz s€ ({ 16 kt, tqr 1

vFf,q qE{ qqt( qTt aRqrf,G E-{ etn * n-qr6-4il qri Trrc++r efir
6rf,tr-6 qrftrfr4 qror<iffi 9+rr rr4d l

l.i itTqRqI qT{iTt(6 (General assumptions)

qrfrfr ftrerqtn rrqr ffire:qri sr.IRvr qri(ara5'6l qltqr qftt{d 
'Trc-{

3rFT{q-fi qris | {TuI(q qrqalF6 5{ rorc+r a-1 t

. Eq{ fuE iIqFG (axioms)

o ffifo (Postulates)

sq(ftE<qr€
rqrurPfir i qruR.T ffi ftE {i rrft-eq aq-qr{ ectfqa aq ,Tka t

qq{fua ?Fafir +'fi gErarlrrs tnl grER d-t I

1. dq aw (Addition axiom)

T{FR qftqrurfi arol e+ E{q{ qf{qM $E<r ft cf( {{IER qB I qd, a = b

rTq a+c=b+cEqi r ar5+1 rfr'r*16 ffi *.r m46] qrtqr qE cFi
qt6-€ r

I. icinE (Subtrqction axiom)

inFR qftqruFTre q-<r+t qP{qM Edt-iEr iq qfrclsrds cfr q<r* i qq( r

q*, a=bcq a-c=b-c(€ rmrg+i r*r1qra P+qnffi +q aq-or ertcl

lcE cr4 qtr-€ |

t. lprJl E (MultiPlication axiom)

qrr{{ cftcrurqr€ T{r{G llvr r<i rymm-e qfr T(rdr Eq( | qS, a = b q(

sc=bcEa I

Tfrrd frnflsl



' Y. qIT q (Divisiotr axioD)

E{FR qftqllrqr{ qnrR qftqFri qFr rrsi cFrs-{ qfr qqrfi qBq 1 q€, a = b
qqa/c=b/cfql
\. Rqq tq q (Urequrl subtmctior oriom)
{(r< qfurF[inE g* fufftc-fir Psqc cFrcrlr66 EcrJ?-r ffi( h.cqr Hqc
tqf6 T6€i( r!I* a=b 1c>d rTga.c< b-d E;BI I

t. (qfiqur Aq (Transitive .riom)
qfrqlq'<r drd q& r ffir<r ffi e-& cc cffir<r

ffi fi-(q&Eq rqR a<b {b<c qqa<c Eql
9. eifdl irq (Comparison axiom)
qizT qf{cM qd qftqFr+q qrr< qr rdq<r e& ar w& ga r

q. Sfil.l€ AIZ (Power root .riom)
q6aq qftqFrsr qrd qq{r Tr T(rfl Eq{ I

1. Rrqtq* ilE (Whole port ariom)

grg+ kqti cf{cpr u(6r <6.166-+1 ffiq E{r{( q-€ { Etfi <6l[<T q*
EBI
10. Efrl{cFr< dl,|t (SubstitutioD rtiom)

T+ clM {Erqr (dq {(rfi qv6} ffi {+ qffrqFre gftr{crr{ Ird qt6,-q I

11. a(Ittl llgq (Equsl rriom)
gfi cftcpr{tq {{FR q\r6T qftmlr6 iT(rfi Ea1 rw€ a=b ib=c w

c (ql
IfitfriG (Poltulstcs)

eqr"rtfir i qrfrqrq+} qlkfrc qr;q-dTqr€ @d qkq r drqfuor +fi
g<IEflIEG ?Tg 9i6R E[ I

1 gi FdqEGfir€ qst q" +fl krn *q{ sf6-€ r

f. qt rfit -rere-<a;r 
Vst rn ea irq 6a r

i. C-scr kEqra ffiffi terE{a kq <fu-q r

v q+ qh trar @ qortfi <r EAfr( qft T.sq qfr qqrcq qt6q I

1 q.s-cr k{-drc E+ qf{ krql $t qr{ (q Ear r

i. E+ oMt ada \rsa ffiEI crr 6fi r

T&ra frtusr !t



' !. qffftfir rI{
crqk€ drd qrfutd ftrorurqr TffiPsr{ qrfuPr+t qrsrc{d sronrg,6}

srdftrdr + +.d (ffi vr-sTrqmi s I mqq t1ft cfu+fi rqn qrt61(t

Y. T<* ilrfiqe
. S.M. Maskey, Modern Mathmatics, Ratna Pustak Bhandar.

. R.K. Bansal, Concise Mathematics, Selina Publishers.

o Wally 'wallypop' Grcen, Mathematical Adventures for Teachers and Students,

University of Philippines, NISMED.

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

Publishing Company Inc.

o Paw J. Kelly et. al, Geometry, Eurasia Publishing House (P) Ltd.

ffira ftrwr qi

a



qt613{NFiIT@olygons)

r. qft{q
qrffiq arr+ffi ftreTurqr q-ffid6s-+1 srrrulr €€T,i cltr€i lFi't[q, T{tq,
frqr srq {S{w{G,+i urrsn k++r qrftr ?t{m +fiqr rq}Tcl qr{i frFr;q

efi{q-fs.+,T Til666 cft q-ftq-qr iqrg{ qt+.€[ I qq qr6r[ irr{lT T€ra3 +fi
frrqk s-Sf{d'56} frrqiui, Elt6ft iTqI Frff+1ur66-+1 qrr+,l qkl qqi rrt TqEr

rtftqfi} 6 |

wql\,q

g.dR fflrcffiq e.6{-q-6i qftrnqr (q{rff g-.rsq Tr$rm 1 f,;a q1 ftaq-q1

q6 5wrn qi-+1 Tr-d-cfikfrq e-< w+fr ft q-{trw fr l{eycr 5wr+1 oert
r durro gi rir+r a-1 wi u*d e-q5w Fr+ftrc qq\-rT (Regular polvgon) fr r

rr+r furrs ftC{ {+ Frrqkt cgfs flrrfi €qrs{ furfi t

(s)

sffi \-"{r r{ra {rrqT rrq( cfr
qr olsr ffifi e-1 r a-t ft 5t

(iF') (cI)

*6ryw Fruke fl +isrcm e-{r+r .Tc( St{ r

Sm , k* ro) cI tqr qtr+t 6'{. I kr tul

frrqfuc ret-q AEi-( t

{nrt ftrHqI
qY

(q)



rmqrti ilIT
' ftrqr+'qr-girfr ffi f4ffrq rg5166 kq vrns-$rfr r

Y

ret'rq

qE rq

{

q

\9 rrRt.q

qElrq

ilfirq

E{rw

6

I

1o

q{{fuir fuwr



FuFtt rfiTtr+f ffiur :

qgzT Efffi 3ITTRTItFR 4r{ffi+} qfrT f{i H.TqT tG.Ewr.iqn rrfjt qri' r tri&qr*

e+r e-€f rT(r+1 q;r{rtrq;} EfiTdTlE 
q'ra( sliiqfu T€Tq Wtd E-<6 |

FrqFfi trfr1 GrqiqT i

gseT 3nfifltFR 4r{1q+t 6fir fu'qrq rqr tqrg$r-{ff( r€re qri r Trdr€

mil{ A<i trqqr@ qETq q=(s I

rrfrrrd frIanul

wrflFrq

R.R if',r{lET r{qrq( Tffitr{66r Grqtsr

frrro qr{H 
",=* 

rEqrgt F{tfq, rri, le5u, s[8, 3T€Tq, FrqilT rr+

k+rrSrq] t

q?i6t Gtdur :

gser 3nrrdrq'l1 q'rrrwq;r Efirdni FE.Tqr ?qrq qit rrft q-flrsi I

F@)

11

1R

.a



FrqFrd 3rsr[rdi fdqiur :

\rg-ar Trri6n qrFrffi1 6a'r ftri I EFrrllI T{q'rK Tqr6:6-6,r ft& vtr Efrne't r

rlfirrd frransr qs



r

3ItT, PB, PC, AQ, DQ, DR, CR, BS, AS ITT q<4Tdt qTi I

rsft qgrreaHd r€rq+1 qr{rn +r{rqqr q-{Kr+1 krfisi re fu+qr teEq
r€ srer1.q qqel I

*frrmre fqftrq ci-qr6rs (patterns) f{qiur rrft vqrg{ vft uto;q ,

rftra frnwl 1c



.YY
/.$ liil

3600

5400

itirHtl

Fqq
T$"iq
qqlrq

1.1 ftffinaEEffiIMmtatffiatq
ftrlr+, Er{H kqnffi T$Fi-6r Fr++tq nr+{ +.rwq Frora qrn<1wt r

ft&tud_dsm
I 800

18000

afu+rqrc nq ifuqr ffi ffiqq ?Td'wrrsT'rfr r ffi gsar

atqr rrr ilnq( vglq-fl Frftntn+t ftrrq r+ t80oqd qtr.rd Muhiple)6{ l

qeqq

F{w
s-stq
cE-{-q

ffiftraa
I x l80o

2x360o

3x540o

ffi/rd ftraiur q(,



Er{{llrq
sr${ Td Eg1-q6s,cr M Pfl5-"r6c6i irsr r H rqsr .ril FFIlr,"t

F*Tq A o

fur* r

arrrq

sElrq

ErfiFrq
n{fi

tl rg frgqw ffiq'de

I 900

2x l80o=360o

3x I 80o=540o

910

4x I 80o=720o

I 0x I 80o= I 800o

(n-2) 180"n-3 n-2

q-st kqnffi n Tcd Fnffi qt{rs-q Frsre (x cflI (IIrg I

n5w+\ Brfr+iu-d *{FE-q =(n-2)I80o

ftra frEFsr
go

l0x 18000

.'

2



aft n 1-w Frafua e-gg< A si s+ A"T16 +trtR EBil I eft Filkd EETq-d

Fri-+tq a= ":?"rto"E-q r

n

Rrq-6 qfiSi{+ \!a Frqfufr sBt-q-+1 ti r.ca 5*r*F< qqrs+ irns$A r

qst qqr+<l qH qrtsfiaM qrq ofr ga t Sq w* r

q-6i,

a+B=180"

B =180"-,
= 180'- d

= 1g60 - Ii?; 1g9o
n

3600

ll

q+a Frqfud sgru-d srtdffilr :6o0 q-e r

n

g<IE(!I 1

qf( qgzr qfl-q-+1 Frffiurrc+t drq.n-e rezoo s qn d {6Td6T Tqr6's,'6}

vqan ofu 5.e t
{6i,
qTi't selq-di Tqr66-d (qqr n B r

(n-2)1800=16200

.'. n = ll
TqTFOT R

qPq q-ser Ffiflrd q-ffc-+i nria1q 1350 B 1Ii d q-ffq-+i 5cms-+i a-gr
ofr eqt
q-dt,

rftra RrHvI ,q



sEtq-d Fq-;fi-dFr = r35o

Tfi-d-+f slftt6Jul = lSoo - l35o -450
rggq-6i T$-6i vgT = 3600 = e

450

t. qGrt*qr fl{
<E5e ftreur+r ilfu q-ca ?r+rc rtq< ran vr{a}q t

Y. (<{ grqfr{r

. sr. f6",-rq6rg ra-d-q r qr+fs, qrafrro qfrrfr ftIeTq, tS SIFI stFrrrrr r

. S,M. Maskey, Modem Mathmatics, Ratna Pustak Bhandar.

a R.K. Bansal, Concise Mathematics, Selina Publishers.

o qwffr€n ftTm k+m +< , rrfrta oftrero Htftr+ns lcr td, F{ cr.h,
. SEDP, Four week lnservic€ Teacher Training Package (Lower Secondary and

Secondary)

r frflr+ qffifu F.:6rq +<, .rfrra ftrqq cftrlr4 FriftrfiI

. Wally 'wallypop' Green, Mathematical Adventures for Teachers and Students,

Univenity of Philippines, NISMED

. IGNOU, Tcaching ofMarhematics,

. Morgan Ward et.al, Modem Elementary Mathematics, Addison'Wesley

Publishing Company Inc.

. Paw J. Kelly et. al, Geometry, Eurasia Publishing House (P) Ltd.

rrfftfurvr ul



qt6 t : fltirt.

qft{q
qrfuft RreTsrff F{'rr6o,+i arofl fr+ rd-dTi qrfu€ r?k+ *+mr wmr
Trrrrn"I irrrFra ?rftril+r mrfr *{qr H\q r htw+r ryms-a rftr cr+q rrq
?fu &tr\rsi cr$a I cTETkfi cqr ffi+ il6-+) qftrd vrqffi-rm cfr
Fryq FqIA{T rfufd g I rRr qrdfi Ftrt-q-+1 r{ft+.tur, t{{-d-+'r 

"Jur66 
( ffir

rftwr, F*yar+1 cfifrfr r #*.aq $Er+lqr qqi rrM g r

F<crlq
i.t f*gmf arftfiTur

ftrerfi sr{+{ B5ffq-dft cr6 ftreiuT 
.rr+q-16E r hrgw+} vRrnvr, r1-w, +}ur,

rfttiP+an ertqr Efds-d $q r s6fil fu-qrffi c5r p<rrrw

wiqfr r TqI dql M ilq 5,,GE rE-{iF v\r6r ETqrdFR iFFrrFFr E6.rrc fuqiur
rt;i efisTrm I tfl oqr qiur+r BTrurcrr Hr5+fr mw-q.1ur rrt flffa-tur rrd
qrrrgTrm tP+qrffi t+<eryen s-{ftfi'rsr rrt r

<eerd HTq
sctfrr( HTq
frsrqr{ Pr.{q

+]ur+r qrqr{qr

Tc-+i!fr h"rm

Ti-+ffi PrSq

srftr+.+1r,ft Fflfq
t4vrffi Fil++g e?ilq vrft p{nrm fufuT+r Frrq?6 rc{h rrt r

T{16r aNTsr(qr

tlerd ftrqqr si



ckaFr (Median) { gEng (Altitude) .F,I E[ltcr gqs-f, lrq I q+ Tqr+1 ftxt{'s r
d yqr+i ffifr {ftiP+q N tqr * qP.T6T d t

CBDCB
q<S+ ii5{cr kq*a qtia+rrs 66{{ fr q+ qnt+qrrrfr 6tr1 r d cft

FiIffiT 
"fu4IEF 

sffifi d k<qrt Centroid '{hE r Centroid i
qk+,rds.fini s"l z:t +1 q-{crffir F{qrffi rriB I

BDC
fryfiI {+ rt{t{{src s€-+t ffird Surrr fuf+<-+i Tq+]$ i sqre fr r

S.{+ h,tr* kac{tdr ssl-rtrs Etr( { ft q+ qq@ gqt r ti qPq

Fifr+r rqrtrs sffifi 6i ra-qtni orthocentre qt{:6 I

{frrd fuHqI
9Y

-



R.R frq-trfir rlor(6

. hftr+r Fqffi ftt g$rr+tu 6a r

o hrgu-+l Vea 1gr @r"iil +i qrtdffiur sccq q-trcq diilcr
Frffi +rrwflriq tr{tr{ EB I

. Hlrnr+1 {+ 5-{fcr Tqr+1 +rrwq ffi 5wrr<r q& q-q r

. lh[ii-6] q* ffi {q.q r1-qr mfr EM mTq Tqrr<r cr* Eq r

. scPfqr( tarf'r+r 3flurasr alu6s q6a1 661 1

e 11qtn6 F{.1-q-+r ti qiura'6 600 EBr( |

i.i frrf,d{l tA qur66d rtlHur
ftTer+ Er{irn +,rrrq Y{fiq( frt-q-+,l r1u6{t cfteT"r .Fi ErtTrsT{qi r w5t vft
ftr@rm r

1 Fflfsi-+r Frffi drs g{ cr+iur 6a r

h'5-q ABC +rk Fr6rA r ka-ql ?uriqu-1en q-flifr qri r emrqT FdTir+r

ft-{mt durfl6 Cat ftEn tcrcr fuE-6;-{ r q-rqre h'ria-6r nrffi w-c g*
(ffi1ur C€ ri'qt s-crftrd q-€ r

t{"rq-+T zh1.rr66 +lk Fr6T'+{

t€rsi HPdFq r qsm qrftt

i ,tr', c

+s Es qc-+tr Cq tr+ W
+iurrs +,r-{ Fr+id t q.sa

ftrc frIinur \9t



*r*r qt,r F{C( fe-{cr fur{$r{qn

(c)B

A

DB D C

riq}-dF.{

5'f,I AB = AC rTC.fr qcftErq tflt-f,dd PqE s r C G 6r'ifl q+ rrft T(qIg-(T

ADJ-BC 6q I

A +A , C-+E EITE AC+ AB

A +A, D+DETTE AD-} AD

st&, zgep = tc^D
Bft e +nc, AB-+AC ( BD-) Dc

stt, zasp = tACD
ZABC= t ACD

frrr6{
. Tcfuqr{ t{rfrd rftqk{Erc qrur.qr Fsir+l (qn qft{T}qmd Emr rrd r

o qqffqr( Fa5'r+t vrrx gcrfr wan Wq q-<tc+,l +lvrre q<r+t Eq( t

i. sr*q A5u-6r riurr6d cfteTol

:gger wrsr( Fr{-r6F( EFrrt!il-sl EfiT ffi t krqr tqrE\rfr$R rqrrdt vri r

lrftrd ftGrsI \9(

A



--t'

3rdfri5-{ D

tinf,G AB = BC= CA qq+1 P{l!w+1 sfl{t4-t B qr€ C cT ci Tft r{4rd?T AD

J- BC ( A qr€ C III. c+ rrft r€rsfi BE J- AC 6q I a ABC qr€ AD cI

T(qrqfl A+A,B +C AC +AB, ZABC=ZACB qq I s+{rft AABC
cn€ eecr r(qrsfl A +c, AB +BC ZBAC= IBCA 6q I A qrt S Cr C+

qt q1lrg zABC= zBtcAtqrs{ {P6B r

frTq{
vr*r{ F-{.1-lr+,r <*+1sr66 <tFrt E6(l

D --+'

,-Lr ' .' ' -'r----' -'---- -'-'-I "t""L'

r&rd ftIwr \9\9

.A



x. h5-r+r dur+l qtffrcr qt+,r e-++ kE +}urfir lffl-{rc rq-(ftqr r+6{ |

t. F{Tor+l qhorrs rcfr'ErFft E61 r

r, mlsr+r s{d666 TqfrBrrft E;6{ r

A,g c'g ? c

R.{ fftfrrat cF&ft c *{sa
tfl1-q-+1 cftfuft t k+q-f, (Er-€rrrr qfr uqq-q lTq r

Ffl5w+l **.Fq = l/2 BTnrR x FrG 6-6 r q-ai sqrs qtann ffif, {i{fuqerc

A,D

l,r

A

o

-Q -+

qrm sq+l ilqdt Sft fi $E-q r hrwqr g-flG lfqTqrt qfr BTruR c,+i
#{EEq kfiia cfu-€ r

{trd RrHsI

c0

--J.

[ \c
c0

--iD



ft <-<a E5u-+r \qTtr6 e, b, c q vi d ta5uol
qftffi =s+6+e
fr""6-q = vGG-"Xs-rrc-4
Edl s =o+b+c Eqr2'
uh h1.r er<r6 Fd{q B ? \rscr [tTr a B {i
qftftft =3a <
ft{Fq = ({3/4) I E-€
ftrer-o srqH asq 6t< I q-Egq( H1vd 6rfi-q Frtre $ Tcrftrd
rRrg$rq) I

ts\{ftl +{s-q Fr6,rA q{ d Ht 6,rsre Ecrftrd 'rd 
qfu-q I Erqi6l Fficr

Tcnr;iR 
"-sf{qri 

kftliqr or}r eo-qi Bt-q q-{rg\r+1 E I

aAsC?6]+{s-{=1uxh
a

h{qr6R orrTu-di gfiTilTt Fficr ?crcq{$R 6It{ i{rqrfir cfturn rrfr

HTq-+1 ++6-dr Fr6rd W ccrftrfr rrd sto,-q r qsqre qft
l-

AABC EFI fr?l6-f, - 1 t x I rA qi A{r rqfunr2'
Eqt. E

rrfrrd ftIHqI



furm qrqila+ ksnffi ft5w+r M Hfirq qrtfiI TTsr66 6tT

rr+ qfist[fr I

1. E{rrG 17 cm,8cm ( 15 cm q\r{i Ffi[-q-+1 q.er<I qril WrcT fuffi
gqrg rdrflrrs(fr( I (?.06cm)

q. qfifrfr 15 sm lTgfil srslE ffl[-dd $-{s,q EFtd 6€ ? (10.825 sq cm)

t. sqrE 29 66 qgfr cret6 tflfqd *{tn-{ +ft q.€ ? (230.9 sq cm )

' y. {!IT 5 cm ( gIIER 6 cm qg+] ffiifir{ F{'{cr+} *{s.q wmqrgldrq t (

l2 sq cm)

{. qg-aT gr+1q h{w6r TT+1ur ffirg+ \GTr66 5x cm { 3x ( I cm B-( t t
Fd{w6} e{t,q 60 cm2 B {i fi 5-qrbsd (qrE Tdr-fins1iiq t (15 cm

( 8 cm)

l. qfirqtfficrd:
6) Fqq cra ftrqar+1 ffi \'sa fuqTEr clgfi ilqR crt ffit-n kerr+qqr ctelqr

rr{il( q) tmnffi +rrrq r(qlg( F*y+r ryrrs cftsul rFi ilns-{fr( |

rrqra P+snffi k€rgcr qtfi} rxrq fltcr sffi qffi(( frqR vr{ilqr

Y. r<{sl{fr:
o gr. k{r*6IE( rrdq r ql{rr6, qlak6 qffT d ftreTur, te Strq giEt{t?T I

o crafu+'fuqTr H6rs +a,rftrd sfrr{fi f{tftrdrds (cl.h, hcl.fr},

. SEDP, Four week Inservice Teacher Training Package (Lower secondary and

Secondary)

o iftro qq{Ito. F{+rg +-{, rlftrd ftreNI cfrrer+ F{tftr+r

rftrd fttaur
qO



qt5 V : frtnTI grrrrilr (Similarity) T grtqqtr (Congruency)

qftrqq

(Iurokrrr 6rft+ E{+1 Er-+fl B5.q.ffi+ 6rc@ ffi rfr FnC.rffi sTr6,R v+ (
s* REr dt r ft 3flirrrf,6 q16q B{FFr.fr6 E-{ r ?ftrilcq, rr+} m-qrr+r

5g166 (a Y+ r(fficr afugi( \.e qfl qlfrrfi+i sA t F1q;$Tq' ffig.dfir
qtaElrFqrFd srtGrdr I rr{r6-.RrrcFr qq-6rta6 gilr{orf,G 51 I wrfufu frrerorsr

1TT6Tfrr { 3rT6trdr+t y*q CerR CHrCr ITCA} qI{q I rRr qrEqr F*r{+}
{T6c-dr, ({-gl-61 { crEcTr{irg TIIaraEr rtrr4rrfl q-si rftE t

r.1 fr{dMEI grTGTilI

fuq-+ qrS?-{fr ffi Fratsko Ft',qr+trrqr6 rmsTrfr r

6cm T 9cm Arq q\rfi rt*a terq.€86 furI r 6-rfiT: AB ( DE qrqr+1!r rR I

ABi DEftkr %-qyr: A( Dcr 60'+i dq kq r s€ qft B( Ecr 75oq) dur
fus rdt qiurawrr 81666 rr{r : cr FrrT r6ftfl-6q 

1

iF-;t'iF?T .3IFF116'6 SrR q?ir i

I

F

dur e er€ D rTr r AB qr* oe qr r
qrfir(fir B( i i fr T{r{( qrr6r 6{ ?

B il-t E qr {-&r r + fi EA htffiF sfi
F

rtfvr? ftrflur q1



qfr egr oerqr Ac( DF 6I irErriide qtIT{ c\r+1 qq*a-iMt
ftrq-6 qr{H Fiffig sltrrdra rrft Hffrq 9-6rc6l Fir5u-66 ffi qrsq

F+5wd aror ftry* t

sfr qr+rcor d {r-d-frq ffi crsq F+{ qe{q r ts& qron < sfi
rl{dr d (ffifrq ffi {{6q k{

qfr Ei h{-!c64l q-qrrft 6i'r66 qrFR 6t { q-grPd [dr65 rqEqrflqr d-{

v+ ir g< 
-n5wrs 

"=.o 
qa( r alurrs q<r*t q< wr oarffir+ krrs

qs6q 6a-q*r t e{' r 3{rqmqr <i d"r65 <rrfi E6{ ( ff kT66 qqsc

fr+1t
crFq-6r Ei ffT{rs ABc { DEF cI

tA.= tD, tB = lE 1 76= 2P6q 1 sffi
AB - BC = AC w r cqi( na:ec:ec = DE:EF:DF w{ |

DE EF DF

++AABc-aDEF6{l
rqrfr EqI { Fq{fd siur
grsq Fa{ccl qrr+r qiq-+r cqq Tqr66-ql-i e-q-rfr r1-uTI qF{q t

c€ a-c+r gt <rsr t+5uz't+n ( A ABc - A DEF )

zO = zL 6( {+.fr 6}q-6r llry lfqr66 PR ( KM (q{ft TqrfrG Eq. I

alirrt ereq Fr{r.Fr {qEqrdqr qq+r TqrEFsT

.Ftr $ka r qR a eec - a oEF qr oR = Pn,

LM KM

6]urF6 q{ |

cqq ffi rqrid

cgcr zR ( zM Fqqfr

rfrrd fuHqI
ql

R



ftTqE Er{H F+snffi frfrqerr+r qor hgrrs Fqq( Tq.rtd Tqr r
fift durr6 rrrmrEi qqm rr<rsTrfr |

saf+ffi
r gt wr++)ur+r h'5-ftc rrr6c Et['( I (AAA postutate)

. Et h5{cr Cs C6 +}urrs er* fi. { fr qnsros rqrsi 5utrls
g{r{cmcr w( qn fr P{1-{r6 mr6rT Eq{ t(sAs postulate)

. fiftTlt ffi fqr66 Tqrtcnm vqfl hrfr66 nq6q Eq{ I (sss
Postulate)

ri qrr Yftnerm ctwor rRrq rA r

ftrr+ sr{H T{6q ir€Tdt6Fr fltcT cft 6f,t5q rffisTrq}.t

ff{q Frrfl<lwmi' 6qqr grrGqtrl

qrfq TqrflEr{+} sqqr qfr qtfl{rkfr rr+ rrtd qr{;B | tsqr6(EriFr

qrftr ili-+1 k*cr a ABC qr€ ffit O qre gt 1-.rt P{<R rrqi A ArBrCr

eideufficrfrta)
erfriaABc-AArBrcr Bl

d ffi d tcfuq-d trm k\R ksn qr rqfiT{ rrqf vr< 6n m qtrffi
kn{rr sr6q EB r

ftgr+i msmnn rfrr
ti5w+1 v+srer fuF{-q ezcT rfrrr E-€ | sqrE{urirr qrfu Et r sqrrsq*
rrrrelr <plrErrirrrr qrftr F{'t-q-+i TTFrdr+1 yfrr rFi etfiq r

t. ffifu'et ydrll rrft $ t wrrce+ft TrrerrF(fi wnan ?Ri hftr+1
Hrcc-drdl F€affi+1 y+rr 6€ I

rrfrrd fr[wr EQ



ffi+.i rftr rft d E€-+i sqrg rf,rflTrst ct u ri En*srsrc 6q+]

N t+ r sfr tqr ffi iqr rd-qt cT ffi ftr5+t c'rc ffie
rri r qft Ektq-{-{rc trr+} ft-ccqsn Eft cft <rQ t tq+1 sqrE, (ft r
friqrt T{r\r+} m-+luT h.rrs i ffiftRqr qqqrf{, ar$ r ffi iqri
{fl\r+1 ffi+iq h5w rEa.r Eq(re.t& tq+l gqrg r ffifu ftffiq+}
ffi rlvn r ffiftarq} 6r-A S-d { td'ffi Br{qrfr ffifl qa r n-<rft

t<r sqrg q-6r rrwr tc+1 Gecqal $ k+'rd tt+,e qt rc+l Srffiq-+1 (ft
qr6r qgIII rq+} gqrg q65qq1gq qtF-€[ 

1

l.qrdRur {lr+ffi qcfd{r( rflrq-+i €qkrqiz r+rl rrt
gqr5€lffift trrrert TTnEII?T r=i sfu-q I

r. BrqH rfr{r ?rft vr6Tdr+} kar<ar5en gqrrsq-+fr grtqr sqran r*
ni+q r

lE

ill,dov IsiEut

Y @yqt{rffiT{Fc-dr+t
(t+-€t I

fuar<r{qR gErf{ffift qrqr vqr.rn ?r;i

qY{frr6 RIqEt



?.1 hrtrfri rrtFTdI

nF| wror< { ;TFr?Fr gi qrffi figw onqPd qfta r q.sa

FrSd si?tr P*[-scrfu qqqr$<t Fdm fu-"q-d-{ tri fr E* F{t-wG 3rt6c 66{ I

qw F+5v <rt qr-6q 6.q{ il{ riil rrrsq h{,'r66 3r{6c dL{t I T{r6q
Fil{c-rr tra T.nrG Tcr{cfficr E6{ T+ ergov Fe5ra ffi tcrrs +trq(

6q{ I \rsa Firfr+T ni lfqr { q+ dsrrt" 3rs{ h5ffir dtrtd \qr (
qrrfi s-{.,T+ fr 5€ |1rf"156 3r{6q E-tr{ r qn* crc r s*

srrrrcoT Et F{"'rqqr E.rrds-dr{ \'scrcrfu sr+1 swtg{ Ps-flrffi 3r-t6c

Fn5+fr unw kr uftrq,
ilf,+1 kffisqr

AB=DE,B9=rr,AC=DE 7 ZA=ZD, tB=ZE, ZC=ZF w{qi
Aenc 

= 
Aoer 661 r

+i
1. q-{6c f{{-{66 \.semrfq 3r-+1 qw"iil (Coincide) I

1 ar1.6c t*{q-66cr qqqt-iEr fuffi nTA'\-qr66-dr€ Tq.rrtd Tqrd6 ( t6ffi
ftrd enlurrsad F{.rtd dur66 qFrq 

I

t. ar{Frt Tqr+,I Tqc Eiurd6 q-q.rttd E}sr66 C( rri qtrq( dsrfi sqq
5-was vqrtdrrdracEtr

y 3q6q F{Wol Fq{ft qrrr66 qfr w6v i 6rq r

'r'!.

ftrn ftrHEr q{



a

lr{Fc ft'Ed{r rtF€
1. Crcr Frtffi#r dTqr ( 65gm ffi dEr q+1 F{{-{6r Ei^"qqr r s{In qtfr1

ffirr rqqr BrirrT qim fiFrt r{ rri ft Eg Fr{-{6c ar1sc 6q{ r (Td.t
qqi-( snss{q fua aqr

CH P{rcI PQ = Kt- , ZQ= ZL t QR = LM t1q APQR 
= 

A KLM [€
f. qga h{.s-{.r gtdw r Fn-ncl qia] TqI 3r+1 ftIFrd,I 3i'+iur t ssqr ffi
tqrdtr rqvr q"r.Tqnm qrrdr Bn l{i ft 5* h{q.66 qTGc 6€tr. I (+}.\+1
qsi'(esasm.fua mqt

(H P+{qr ZQ= lL, QR=LM 1 ZR= lu urq ARqn=aKLMq.q

i. \c'a F+5-d+l #tqta Vwt 3ta1 Ffl1-{fir ft-{mcr r1-qrdrl T-qrt 3rflt 3l-ilr

Ttr+r 6{. rri ft d P{{-{66 3r.{6c 66{ r (t T T BIqi( sss Pftrr< t

v.gser vr+}q hr{Er+i +,d { gszt Tr[r 3r+1 (ftfrq F*{q-6i +ot t Swrdtr

fiTsT qq.T sFrq flrfl 6{,ri ft 56 h{-q-66', 3r.f,6q',(A{ I ((.6.t 3rqi(

RHsfuEr< )

{. Wzt hrfr+1 qger t-'n, eq'wr cie} \rsdr o}q r sc+1 sqe +},r q-+t

F*rtc-+1 \tscr t-dr, swl qiel Crsa +tsr t M{-6} qqq +1tr€tr fiq{t
srirqqiFT {rr+{ Ef{ Ti fr S{ F{tI-{66 3r{GT Etr( r (\.8}.+1. ilf( snn
fuarat r

R

rrfrrd ftTEFI



Tqr ( dqrr6-6r 3FFrrttFT irc kw (ft-dr rd ilnt sry6c Frrf'rsqdt t
osc qr fffi kunffi rftnerfi qftqoT Rrs'T sP+.€t I wrffiq
srqr6 rqrffla rRi P+{-r6i 3qFrdr+1 r*q nr< rilTrcr Ea I

R.t qrtqri<€ mE
fur+ arqH ffi qan nqm) I r*+ rqmrt TrsiR etqtrfr r

fis'tq<c[ F++cr F{Eqq-$R HFr;a qr+rco vc.6isr F*t-qE6 ka vrqru}
rfr ti Fa5rea srrErR, ErEr r o,!i66qr q+{r rri66 kq cqrEtrtr r

Tr+iEr HL{+l srruR, Frer r +oiqr E++,r rti66d 6tdl rr+ qtt rq
kg$q.srtd ilif+rcl r{vms-1rm rffi zRT IFErt mkor qi r

cltrqrd qftrrrcr +q qrrrgTr+ |

crrqrilrg ilril'd rqm at dr+rErc cftsT'r rd, qtdrq | ftrer+ qrsig+ ilfi
P<gq+'r hftr< f4ftrf,6 r+rr rt F+qnffEtqrii crgqrril.s srr+1 TcrEr€qdft

tmqr kTr* r

t frwffi F+aerEtrr+t F{{-qr+,R { T.riq,R <-filEs +,r€ Trn€ krqr
tenwTffi frdrqR eef-{ rrd TrnsTrrfr r

tqr qIETGII

qffi
Eri t sc2r

rqqr Effi
<ri lnc2t

ottqT Eid
rri r AB2t

ql?]T{qr Effi fli 1(q{r
EH {ffi qtrwfi

(BC2 + AC2)

(D I I 2
,)

(iD 4 I 5 5

(iii) 9 I IO l0
(iv) l6 I t7 t7

4rf;T IIIKT

rfrrd ftTtiqr

I
I

lrlt
tk



F6q qfrrflf, lTlqr (1100 eor i qnqr.il.{ qr.a rqlftrfr rr{ ffi @
ffiq frfu rfrrr rtfi Pqc t

n-q k*n ?qrH$q.{REr srt*aT srqi'sr

P{civr fii ornslr* r

{tt-d frTarqr



d

P

h

ffiF{ETq-{sr.+1 Mffi |

fli nsco+i *rqq=+h1u.6sdr 0zs-.q +ni peRS +i +{sq
3tsrff (a+ !;2=4 x ll2 ab+ c2

WFIT a2+2ab+b2 =2ab+c2
iltA a2 +b2 = c2

Errrq r<{KR qft qrEqrttq (lEd qnr+} afftErErc qrqr+{-{gr rTd qifiq 
r

c3,IIftrd ftIerql

s



A

F

l)
A

#

y. TrRiq hfffii rqlrqrc crgsr"i-c€ srq4) rqM

ftrro qrgH vrdrq F{5q as6 fu-qrrfr q+rfl Zc=90o( ADTBCB I

{fur frnnu

/ b

b

c,o

l)

i qrgqr{irG q[tr+1 fu{rffifi rqrur

b c



ts-- c --}l

sat+ ffi ce @ grfr a? lri qrns-{'rd 
r

AABC -AACH

!="-,
cb
.'. b2 = ........ (i)

AABC -ABCH

s=!
ca

:. a2 = ........ (ii)

:l::::t 
**

fqqrffi * +62 = c2 Fr6It I

{. YIr*q tft+ rqrq (Classical Greek Proofl

rfrrd RnFqI 11

Hx



q* T,tqr{ giu}a wrrt AxYw i BZyw cI eM a I AxYw d dli$?
r ACNM E) +{s-fi '{rr{r q-a r mM Bzyw 4} *{.rfi { Bcpe + *48-q
<rrt 6-q r qft lnzx +i &{crq q{FR ACNM d +{m'd r BCPQ El
*it6ll-diqtrme(Br

qffrqti-{ f:
. 3cm,4cm,5cm qFGET Tqr66 qq6r ft\rq k<+( r 6cm,8cm, locm qrFFT

1Iqr65 qq6r q-d htq kqdr( r fI td1Iqr6Er +lurrs crE+( r
<rqd-q r rft B{q-6'6 T{6c 6+1 rff avr{ a-qft ?qrc{ Fq-6-q ?

o 4cm, scm qFGFr Tqrf6 1 qsA a1q a5" r+\r+i q-sa P45frqn sa {fi-q I

6cm, 7.5cm r qga +iEI 45" +1 3r+1 FiTrd,' rqfl rFi*q r fr t+{-rrs{fq
<rqrnq r dt P{{q66TT +ffir qrq @q r ftd r m h[q-666r
M 5-cras+r fi{crd rtT qfff irq Ei (qrd Tqr6c4r qcrd
sdr Trns-T+( r rqr{ qqrfr fr Et fr\rd6 qf6c Eq{ Tft +qrsc
(r{E-€ 7

r qrfulr ftrq'rqr Frlfs+i q-.{Fcar-d rq}q qqarqr q'szr +q FqR r-tfr( r

. qrgqrri-a{T qrs n{reT'r+l flfrr qs?r Ps-+ri q}W aqn qrf*q 
r

sIr,I qriqttr6l gga qrrr Bl r ql Erar
yftrqr fH r gifr'ffi Brnl* tooo qd'cH + Frqlvr r e+or ilfrr dd
qRel Sffi qtsrqra

34-5 vsdm Fa1q y+.r rr?or fqc r qfr rqqqr +ftitFrq-q-66n +q-{

clE'qFt{{ P{c-d-6c q+.r qt+r fqq r F!rf66-A *ng* too ifu too q++1

fi-qqr m rnar+1 Mq rmq s-qa ft+r itq r vrEvni-ru {rEr+1 q+q

Fr* qrr+ a | lET qgTiFT qrFr ffi.id, qrfue{, ?qtaE-{€ i{re( +T{ dl-{qr

qrccrrira€ srE-+i rd.r 6e r 3{-dT-itTfu6 qqqlT (lnational Number) a1

qrtqEFraa qi{ crEcFiItq qrq+1 drrren Q|4) M rqriqFrta€ gTEliFI Yoo

q<r r8r rqrvrf6 c'flrqri-sr kc I qfqfl rqr'rFs d-fr g<r6{vr qr+ E( |

qfrra ffrarrr e,l



rT6 ri< : rffi

ftqq:
6r* ?ei-6 +fiqr eqt'T .r{ $ +q666r 11 6-61 3{r6R qr<qrt Er q-{tq
qr6r(cr crfdt r q€ Frfii Etn4t6rqr cfrrr rr+ 4rffi sr A-fi1 qr8, ss{,
{-fir qra, TFfi, qvrfr sk+T s re{ {{(-f{"'6r qr6R qnqt a-{ r ffim
F+-<nrrs sqnr<< 6{ r *k4 {q-66-6} Fd-6-4T qr6R s+q qt Fqir<
ffisq-+r !-$iq66-d qnlTr k{ {h€ r qr qr6qT {rrirq qffq, TcHr<{
qtiq, ili, 3nqn, mrqr( q-$tq, q-qmai qr?qr qqi qt q'qrq nM e r

frqqaq;
r.e q(tqfiI wr(G
P*rei-6 sr{ta q$iq qr6 ftrem qft-tSq r izit F{aa}eqr €q qo-s r+q qfr

HFrq F{t{sdr rrSftn66 firC{ |aspftf6qrt ?c1-s"flrfr I kotffi qP{

T{rs{ F{{lrfr | q${-{+i qft{rsr stm Bqsq Irtqd i sR3lta (cq
tqrqrs66-{ra. atR-6} {< Bfletd-dr€ T{r-iq qffiq r qqf"r+r ffi<
${F+<EG @ cw turqo-srcqni ffi xtr-fl r wit kunftas-rri eqrcr
+qilnit r hflrr tatl.art frflra F+f{rfl qEriqrs E-{r-d{ qrnstrfr r

16) IIIfdtEI rq{'q (Trapezium)

{fr qf{ d yqr66 qcnr<( qqot r qtff d 5o166 qqnrrfi nargqET

<fq-dG (r-qq rgr"fq !rt{B I rrrtrq qqtfr+I <<r<r<{ qq6r Tqrrs'drg
s{pdR qket qi qqr<r<t nr\r+r Tsrfl6-.Tr* 

q6 qfoq r qrcrs erre-{ qqd
qT q q-{tqqr{ (qFFIr( <trllrE{ T$.ia (lsosceles rrapezium) rTff€ |

cr{fii-+i qats-q ni-€ tcrdlri ft4 tqr lTk€i I catqr 3TPcrr.drr Frlrn<R

EB I rrlrFrT<r{ 1fl-<ri rr<< q$iqqil sqrE qt+ei r qq(q
q-Strdr ekE-q 3ilur.6] trr r sqridi Tr{s-f,+t 3{Rn E-€ |

lrfata ftnrqt 1i

D



O mm1";q rarrfiit (paraltelogram)

s{c Tcr66 TrrFrl<R pp1 qEiweri (ql;Trffi rgfq |IP{€ r

gIIFII<rt qT$TECI

. Trctc 5iilrr6 (l{FtrRr( Etrtl

. TqcTqr66'{(rfiEg{r

. TEllGr dgrflo rtr+( il.tr( r B

o {lF+t (Cosecutive) 6}urr6 cEfs
g6{ I

r kmoias qrgt riqtanftra 6q{ r

o r*o k+oii vqmrmr q-{.ffi Srgsv
F*rf'm h.TIw{ rFi6 r

. gftfur ffi sqril-ffi e-E{qni qRslra

q11tR &rq-{ $iqsr t*yrs'm f+.n-w B

.rfg r

. lrqrff<( q-$fcrs} +{s-f, {o{t qEIR ( grn5d rJsr-{sq 6A I

rT) sl[qrfi (Rectangle)

cszr ft}gr rf,+lur qq+] TqlrTrf,( Tsffi qrqR qfTfrI r

3{ETrd gger q-d rrql?Irfrr stniq fr q'fffi

r ffirs t1ttE1 Eq-{t
o s-&.F +}ur rr+1sr E;e( r

o kooira trcm sqP*nftar 6q{r
o fr1t6-q irtrfi (EIrg { fu rJsr{sq 6€ t

cB

ffira ftrgsr r,Y

A



q) sT{rt qa{q (Rhombus)

qwq l5qr6c rrr*t rrc's] Trilqt<R qgtq + sr*r6 T{tq fr r

crcI6TStq \rser rd rrrrFn<R a-ffi n wctr
o cttqrr6{fltrtEqtl
. hiFui6c'q{s( Trr+1q crt{ Tctfl[rk{ Eq{ r

. rt6 P++tit TqF.tl-d qfr+orqqr{ rrlcrrrqa rrd,
o *rqq rtr+t ffi ,Jur-{5il+i 3fiqr EB I

E) {tf (Square)

sri Ss-dr q-d qqm<r qEtq fr Enrqr

o q+ rrqr66 qtFR E;6(l
o qii5fr dsl gc-Slur E€ I

o ffirs q{rfi gq-{
. fuinufro q(sr sr+]q clt( $qh[rkd Eqtr
o y*o Mt Tqt€( ffi rqfurrwq rr{A r

o *rs-f, ffi Tti-6] B11aT srqrfl Tqr+] ili E€ I

{ftrd ftnlsr 1r



yrF6 {qFIrfr{
sqtq

3IFTTd veaq
q-(tq

flf

Eilqrs< qcft"Trtdd E6(t
F{6+rs r{r<i q;r( r 1i

ffi--ffiq-ro-qri sqfa,r-d{
qt6-{

ffi clqa qq-d rrft Freaer{ I
./

ffi<E rtsc Pr$dqr

cfqa( r

{

ffiqn errd{ H{-{cr atqul ./ ./ .t

ffisR Bri6T h\-qqr siq6l ./

(RirT:

1. foffr< hfura qqrqr;il{ q$iqf6"4r P{6lifrq4ft lEI-66

tt. Eft<ffi sffiir TqT, tol T (qfrPd tqr(E?a

ryr(6

11

<tnre ({rfl {'fir{6 {r{{ frlsc6 Eqlin<R qqrE6 wfrft
tccs

{IIFII<R
q-dg

1 qtcl ffifr
tqr66 ir(r{{

r otcl ffi(
durrs qrr+r

r qtsl Hrd
{qrF6 (IrFn<R

*{

dT{r(
qdq

Y 1lqr66 iRFR , 631 frrtra
olqrs c<rqt

1 +sr ffirfr
T6ri6 Eql(r<{

a Bltcr

TqfuPd

tcr66

qIFTET

q-(tq
rlr Aq I +er ffid

t-qrf6 qcFlrfr{

Y 3{tdT T{+}sr 1 utcr ffird
TqrflF qCFtrfr{

v qta
qcfuft

tqrr6

Y 5qr66 d{r{(

4Fnd
-1 

dET ffid
t-!IIE6ffi{{

v qta rr+iq I *cI frrct-d

{qrrs nqrqr<r
f irlcr

(cftfr
tqI6-G

ftr{ RIFII



r.1 {Sfn6t qfiftfd ( *aEa

1.q-ffi *{6n
TSffiCSEIHT*k+ltclffirfr lfttfuqts-{z fufqq+l Eq @

M.cr futq\-fir ce-es-d *qq-d
D.

B qi, T(tq-4] Sds-q

EqI A

=1ria+oi,
2

qfr Et 
"<{s-+r 

gt t+++* r.s.{ {EI rs s.[.{rq-{ rr\-fl E-{ lri =r{clqsil
dr*s-d anr{{ ffi rgrqs-ir+] fitrr EB I

c

f.i. Etu mrwr afiw5e
s) 3riqliT

qP< qrqm+l qqrg r *erg 6-q{r:
qftfqfr=20fb)
*{s-q=t"b
ffi eqe =iC'+ b2)

q)Ed
qffi\qraeqi
qftfuffi = 4a

*lqq = a2

ffiqqn=./Za
q1 sq6161 rg{<
+a$tl=qrERxg=trg

l{ b 61T+
d

d

qftrn frErqr

b

a

I



ro (T{I( qqtq
qftfrfu =4a
&{E( = V2 xffi rlqmsq

j

(5cTrr2 = (d1/2)2 + (d2l2)2 qEi d' { d2Fr6ti66 E.( I

g) sr{E <'tq
*{sq = l/2x(a+b)h t6i a { b qrcrp6{"- q-{.rrt h gqrt i r

1.1. rfrrii lr(qrg{ r w}< q{n6sa 4H6q Frfire qi6l fl{t+{,wr
rl sqr<rrq rafr

orrre Ert{ rrqnrf,( q-{fq Er+,rA r k{cl ?qrCart{r< wtFIlER T$$rdri'

Tfi'r crft crq qfi,fir6 qrqrtr{I n{firgi I rruqre (.q.si *{5q = b x h (.€
vi qn rrqr;fr+rlr rr<rg{ (t{-q I

L

o rrq< q(tq
Tcqq Er$ir+1 *{q-f,6r qlftr Et.TtcI 3r{6c r{qq r$iq(r$ rrrrFilER

TSfffi t-qsrr Er wt wmq r$"iqr+R +rlrqfi] qrT q,rt{ a-e k+n
ffi rrft sqrqrfi{ s-(.rtqcr sqr<t rrft s.q.q. o} d-{q,q = L (a + b) h

E'q rA q{r ffcrdrfi1q rtrsq qt4-€i 
r

A

"'/ E

{frn ftIQiEr 3,q

)E a

+
-)c

6

(.



lI) (rdfE <Eq
qc-qr€ q-{liq-+1 *{E6irdT ilftr rr-qr€ rgf* err+rror +rw 6qr <roi r

vr-+E Tg{:d-dl Mqr 6rti kdqr tqrqq-R rrft kersi 6rrtr9+ 1 rtrqrc
crqQ T$$r+i +{EEq = t lffi lur<t5q) 6€ 5n E{T ffiql+6{q rRrg-i

2

st6-€i l

A
.---"-*

d
el T(tf5f frtEa

rc!q+1 8THT+,r qrftr ffifl terc * rrft M, { FrErtrs-rr orqr errsi r gt
fu vzy +er h1-q ilqR rrfr Hrcr ffi.rft fuqrC{ 3{rffi e-{rE{ qrrgi r

m-qrc q(iitr+1 *{s-q = t rcwrs+1 drrr x F{+,!t (-€ q-i Srdt

fiq]"fi-fi{ur trre? qt+,B r

rftil frRnqt (,j,

ilqi

lla

b

\. >}:
at A

I



t.

Y.

qftqtrr rr{ :

e-qfq crd ftrqTsr+r efir q.rcr FfidTE +W trqlr qr;i*( r

r<r{ slcfi :

. R.K. Bansal, Concise Mathematics, Selina Publishers.

. gt. frfl T616.( ct-dn r qrslr66, crafrrs rrlura ftrervr, {S gnur r+rvra

. S.M. Maskey, Modem Mathmatics, Ratna Pustak Bhandar.

o firaftr+ ftrm Fq-ors +-q ,.rftra qftTqr+ FT{trsr-66 (cr.h, fr.cl.H),
. SEDP, Four Week Inservice Teacher Training Package (Lower Secondary and

Secondary) |
. *fF+ q-flrk ft"firs dE, Tfurd ftrer"., cftrF+ ftTtn{r-fir

1 Wally 'wallypop' Green, Mathematical Adventures for Teachers and Students,

University of Philippines, NISMED.

. IGNOU, Teachirg of Mathematics,

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

Publishing Company Inc.

o Paw J. Kelly et. al, Geometry, Eurasia Publishing House (P) Ltd.
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qr6E:.f(,kqwf<rftfr

1. cfGq '
?tiE +fiqr ilffi fdr6R T<.66qi' y*rr cyrkT qrflsr rridt I qffi
frqrrqr y+q qn ffifu FqK Sfdr Fqr s+ ltmn FTqr E-6{ r qrfudrc
sIr6raf6qa q-tr+rq qi< qTa c?.€Wt en+-n fr r Tqr3Trqrcr ,+.r fti $
F+r66 {ff6R cTE6{ r {tr qd+ kqqqT r cqfrfu qft qrfufu Rrerorqr E+{rqr
qriid{ r {( cr6rTr Ttr, kt$T r qqfufuq qrqrq uRsTr 6,'sft Ffi qt6-€ q-+
qEqqr qqi Tr{ g-q[cl rftqqit a r

Ec€Gq ,

1.1 {fl (Circle)

ftrer+ eqH Td cr5 fYreTsr .rt q16=a r e6in +{, Tr, Prsr 3{rP( 4q-r6
s-fu .rft {dr6R e-{ir66-6r qrtc[ 6drq rRrs"+r'il r- riRiq uqrci \.sa {fr
Tt Redt q-r.+r HFrq rTFrrF qd +q, cftfu, qrq, q*qm, f,rsr, qnq.s,
&ro, qrc FgIfooI qRcI B-dq-{qn qrarqra qir{q rr?rrTtr{ir r

f{fl{i66?ni csa kftqfr ftiqrq ki qsa {t rqq erT-sTr"il r d {t-er{
#{r& +rir kfl-fi qrrre$r* r sceni oTrfl e-{ii qflrci qqrs-fr+ r r{4r\r{
qkr efisi telqri t lrhq rri eifir 6dF{ qq r vait t'ft v+, vt cr
E{4rc{ q}a errrc--{rd I rsft s+6r Trr+r qrrrfls-+r qrtqr E-ds-q r{rgTrd r

ftre-+ 4IH P6rqrfr'-"6-qri Frrq-+] {dr6R qar Foq( lrmrtqr TFi F{fuq
ft3rd r

E) rgrq{ qszr fi-dr firsi,
q) frqr &fi qtn A rft fi-+rm qq ei .rfr +ft r{4rs+ ( di+,
rrr dffift{6ritH qrrs.flrfr r

Tfrrn fflnvl 101



:,
1. +qr+1 ilqtr+ #{< rrB qrq,

r. +{rqil ua kq r ftr+1 +aF+< ffi iqr fiqrqr (q EBi I

sai+ frsrffi Bft Csa Tf,Irr,rt EfiT kt ara-q rrfr r fr gr,e( <rmr
Tflrs{ qrns-fld r qft cftfir+} C kq fuq( d qnr+r tsrs ffi rrt
S*tfi cEms{ arns1rm I q-s'ft qffi tin1-q e-d t+-q-q fr rri ettqr 6qsq
rtr Fr+s hfi-a qrnr1rrfr r

Fr*"'s : 1tni6l +1ur vc+1w 6q r

s-6i't Pd{rrffi qst qrrcr e++,r qfdirfirrrrs r fi +}urrs
;rnq errnsTrql r (re qltrfl en+r q'ftfl,rqirur6Er+] vEr+r afi qftFasiflT r
+*q-+lqqi q.qq iq i"ns1}Fir r

fqfrc :

1. Wt qrqqr sililft( ctfrr+}ur66 q{Frr Eqt I

1 qstqrrcr flurfrdffiqqftfrr+.Iq-+1*erEq r
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frqw llocus)
ftrerfi Ergire \rsel Erfif, tdrfrfr {fi tJerdt TH, F6.drcr er* *ta
eiP.I\r+] qfr qt qt+1, 3flirT{rff T{r sqe qH, k{ rrelr+t6rql r<ciq rrtrq} r

ft P*rrtx+l qkr so'r'e q.€ qtut rtt+ vr+o} qrfr qsrcr ffi, qe,

T{r, q€ri qrd tc{fu re* crq { gssr rTq kriwr yr{E-t r ml qe, ffi,
ffi 1 qqr+l fg{ffi ffi war.:.t qt6-€ r qe, Gqr& r qfri ccrq+1 cq
IrrRllI (Plane)ril r<g rTi r6n qqIq6} qc afifi'm (Space)m a-41 I

T6i T+ qq?-G'q* tr+{ qs Pck{fr a rri E'Tqr sait r"rq-d rnrsTrd r fr
qq-66qzt qfrn e-{r\.+1 qq qrr ftfl-ff rr\r+1 f{rfiriffi r

Tflft Ft=i Ei urv kqrrfi BTrcrrrff qnrqrd qra-'f,TE ft faq qq qft"a r

fuer+ ergH frflr-q sfiawrilF sR s-Sr+] qf+f E+n Eqr\r+l qq, srr#q
Tqt qiil cq?n-+i cfttmr {fur FFg+ e?ng+1 qq, E+ P{ft-{d eqrg r kfl's-r
sffiir E:{rEqEEn EnTq+} qq, +-{q-+,Rqr

qH +qr {+ rrrfrrs-+1 arcort e{rqd qc ailfr

tqrd r qt E cc q1 { qn drrr{T+ Ertcr g-qqq rRrs'Trfr r

ftTrfi qrgH tfirrfrEb?r* ggrn nn-* tqrqu-s ne fua ern'vym I A ( B

hqsre s"rn, 6cm, 7cm, 8cm, locm, +i $cT {f+,r Pq-56GEn ffi qilr ilrrrv{
t{t{H P<1rrt,6 q'+ k;rrlx iilqar 6'Ri H'e e<g ? cil q{rEil h3rfr r

rerd frr!ilr 90i
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V
fr H1r tqrqo-s nefi-q +-d qqar lH 6e ? 6FF6-q rRTitTlrd I

qrftr+] effi-{qrd qga qrrn-+l zFrr{ efifuf, (E I

Au kgrs-+re qcEtqT ci kqatq1 |+<q'q Fq]

qqp.f66 6qi' 1

frrq-+ qr$rn {€ il?n-+i ffid-fi vqrurfiI EA{r qft uqtne rivfr t

sEiA frqTffi q-s-fl-drur ABc bq Errrrs$rm r +M fti+ rs-{r qri'

qiTrs-"rdm r +1q-q u"d-+-+r Fe-$'serc drT6r qrfl(q-cr cq fuq Fr{ngflrfr |

fr cqro-qi E$ rrt{ Hqa..i'fd-+,rc'T Frisn ki".rd't

M : 6]ur+r qd+ ti-<ao zRI-.FI qtll.lre q-q-{tff ci6'{ t

qq mEm] ffim rclsr EIt qh 6qs-il rRrgilrfr I
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(Iqfrft (Symetry) :

ftra-+ qr{H Fs-qr+d6qri F{1"iI ls-i q-{rsr ilTrsTrfr r ga-ftfr +<n
t-tr <rq flt-strfr r ka +-d ikq rr+-a rnrsT{+ I

srii q-sa iEFrq qzqTqr qzqq-d lnrr Fil{ ci .Tt MA qrdqrft 
5-d-dr+1 3nsr

r{rrr {,{rgq mTrs-tqa I Errrq dlET E.dr ftr{ s;+ A.CS-q rRTgtlr* r q-ff

trqiir-drq 6r{q rr+{ qft rFi irqrqlrd r

Tfrfr qfltrr fu+m rrc<r T{r k{ iH }qtqri Tqfuft ier lline of symetry;
qt{€ |

s6i+ F€rffi Hflrq GTq-6T crar6 srqt rrd r t+ trd-< Tqfufu &r W
T'r'fd q-igrsq ean-sfl{d I

lER frffrq qrffi4 ffimftft|q .rf,rqmgq Ff$f,fr 1

1. tcr@-s Csa sqftfu tqT

t 6iq c-scr qq&Fd tqr

Tfrfi ffrHur 10r



i qxfd-{tE ?TEq Wa mftft tqr

Y. Tq-{rg eit-{ i +a scftfr
tqrfrG

{ Itl{rlTqr< lrlrqq
{st"

C-cEr (cfufr tqT

q. -'rqn q-da rcfufr tql

s. rqqlq q(tq t qla rqfrPd

q. qlqli[ i 3Tlcr dcfuft
tqr6s

ftrt F{IHqt
10i

,'_]:+:-_ \



C. stf Y *a qcftid

tqlF6

\
.1

10. rtr q-nffi (cftft
?gr re

'v

t. Arq mftft (Point symetry) :

Ei qrffiq m-{ffi q+ foqqre 1990 cfan'cur r{r+<r rRFa qFrF6

qqffifrq 0nvariant) rEq l{+ * i{r{ffi kt (cfuPd q\r+1 irr6F qfrB I

1< Fc-q-<ra cfrt-csI rrr{q I er frEar€ crfuM +a (cenrer of symerry)
qt{€i I

s<rrrsrol qrftr pod i t l8o'qcr$qr Trr+ qirerFrr rMFkT <ffi tkq r

qqql foq qrfufr e r

ftrq-o sKH q-Eilfr slicrffor Hflrq 3TH-<r6 { ftr< qiF€ ors'r6 F{q{

tcr {cfuft r F*q veftft w+r 3rF.6F, qq6r6 trirT 6qrcn k3r+ 1

qftfr{ar lr{ :

{t, Fc-{cq r sqfufu fuq.rd qrftI 9-*cr+i Ca' qro q}a ir+rE +$d ilqR
widqr
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Y. rr<{ilqfi 3 '

o er FdtrEarg( qrdq r qrftfrs, qrak6 rrfqa flcreTur, tS Srq r+nm r

. S.M. Maskey, Modern Mathmatics, Ratna Pustak Bhandar.

. R.K. Bansal, Concise Mathematics, Selina Publishers.

crlnftrfi plqTr fr-+rs' AB , Trftiil sftrerfi frff{r+,rfl{a (riT.h, F.( qr k),
. SEDP, Four Week Inservice Teacher Training Package (Lower Secondary and

Secondary)

. ffq* s-+rfu ft-+rq *q, rrftm ftrryor sftrero htisrfiT
I Wally 'wallypop' Green, Mathematical Adventuies for Teachers and Students,

University of Philippines, NISMED.

D IGNOU, Teaching of Mathenratics,

. Vlorgan Ward et.al, Moderr. Eiementary Mathematics, Addison-Wesley
Publishing Company lnc.

. . Paw J. Kelly et. al, Geometry, Eurasia Publishing House (P) Ltd.
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tn?r mr : iliit(ir, ercfrq T *q 3<TE

qfrq{ :

rrftra t+qa {i-fs+i rdFT ET 6rfit{6-s{sr6Fd sclw{ qr fi-aq kca ct-* AI

lre {rcn-dri rrqa sltfi q{ ksqrqq-a q} tt+(.q ch q.Ea i r r{+
Pdsr6rsqr fqdqr.[6 ffi F{6r€ rrrrfg r ffi+ a-rcr * k'rrra<.+]
sdiilr+ 'rrftra g+ aer a)" c.i qft 5fu rr4zi r Frqfua z qirqkt qrffrfrq
Bndr.66-n iqwrf4-{ E+ frfuq-d 6rJ T{r 1I+ vtdqTqr{ at-ns{ qP{q I

{+ qP{ 6G sr r<-dri ffi q-6rq-{rn {ri 6qqr ika r qS , ;lcrfrd

i-fir, {+ sr6{+} qrq qfa r s(er (r+ EqrrT 4i6- qfrt-fl-i qq rS qr 6rg-dl

TA-ci Tiqir qPq t{Pr-q r mi qr4R !-€ E-q a-t ol fir1 r

rqEsdrqzqrfrq6rq 3{rk q{rs{r qrcoi qrrq tn ffi aEa <r aq wi
vft qra crs-{ ts-dft gr+1 t.arcm h* c+6-€ r qrir {6I!T 90" w *qt reil
rri !-dt F-flri sltuR qr+{ 90'cft+1 qi+i qrctd 3nq ftr€ qtnfu qe-e r +A
qfr vn rffi hf{ Fern {<-q q-+ rr+ +ft B-dfr '{d"i qr.rrrq B{ra{q-+ ffi
durgr e-q v* 6a r

Rm-<q:
1.1 E{iIA?t :

Fcrero F+6{ Frq-(d rrftTd f,seTurqr +AT rij'fi fiFffiI rm.r trt(-q r C-6 k{
tfr sEfd om 3ri+4-{ ql r + ki r#A cr6 yI6 rFi err{
qqsi, lqrir I

sai& oerd siTTmcr \r6-q-{r ffi 3r<q+ r ff frrflffi sra*
+rrrq+} C€"r qrq (sfaq 30cmx20cm) I q:6 qfi q6.I Fctr* rqffiqr q+

frsnltds cflt s-q-6 ?fuq I Rq +{r c-+6di oerrcr E-{ tr6{H F6'qr6-dlc

ari ffi qri-+rft kgrfr: 'ftr* qr+n {d T{cr +€I F{i q-{r€-d, c{r+ rrm
l+a e-{rs{ +lr{qd ? ffi gcfl.i q,EE Pi-{qli r,, E+fr{-fti oerrqr q-&

qr<rq-+ atrar aqr ffi eqr wft {t d-qr c-A 6r{ qri Edi+

Mrs-qr* 1o,/1o wr+1 qgqr +qf{* r q-+r<r qk+ cHI r{ffiri
6qr6i rrElrlrcr +r{d rt{ trq+{-{ rnrctr* r

t.
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F+6r+e qFr* Hqrd-flri +rwd qrc-d Tf,+i C6 ilsqr n+r os+i atr<
vfttm 5gqT q+-n +d elrsTrdt r sc+) ritt ,rtnl f6+a qft qii+ trt{q} I

6r fuqq-gcn dtto r

ffit6rff lrq-+6-{ rr+ k{rff'-d6-dri pqq q+rq} : ,* rrtrn k{ qq r qa.Sr

E-q iil ?' qftr+qr qd \r6-d{r irflfffr frqsr1.qR kr dt6 :

r-r-r---l
hft q*n*n rr-l r!vr} "q-d-qG k{qr Bft q-+1 Ffi cT c-+ ci sti-q}
iqr t" q'q-qt+-{ rri Ernffi."'qfa-dm F+{' qi q-{rr P<q < fu-i rrff
Sftlqd cr-q'cr "A Ffi frm lfe tqrqr err+l s < ni +grffrG q6 irFRrqr

Sfe'.-o si., ,ri e-ir tqq r rfr ts-rqr Brd ft{*a Hr u< e-d rqr+r
ffi T{:F* r fir F{qrffi qF{ qTffi k+{nnsrqr

m
kq rrnd?T qql qFr+i Frf,rcr nH r 3r+1 H{ Bi{ c6a+1 {f<( nq
ilnqqq) r

q{r giFR-dr kTF6 crq: fin frqrfu I sr 1 *a ffi-q iln4 qr-qrq+ srTqT
$-+is-iqdr i 6HrqT q{tdfr+ qsa iFrc ftTrA "fuqr qrffi G{t6+ qdr
qR qezr cErcr ifl'ren T(r rT{ r' i{qqfu sati am hqr+ercfi qrrr kq6r
frErffi qa qTrqr {Emrr-rr qrfrr 5cmx3cm 6r qrd 6rlrd6r (-r,66
e<q( czrq rrql r s+i 3ryqffi q5a1q1 ct{ ?qq r uffit orrrq-+r T,t-qrz cfr
qr{I qri qnrg-$rfr r
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ftre-+ rffift q+-{rfl-6r Scmx3cm +r Tt qrom-r+ rq.q-+r cnrd iFmE?FI

(rrnrilEI( T€ qre tok qo siraD TqrftT r5-Tqr q1qffi qrqrqr

zi's eqrs-Trd tF{qrffi F{ffir-{sr+i m.+fr rqrt cri r

E-i 3ilrFra4rd TqwrfiF.{ T

sf"-crqrt tt'ts-{ a ?rqfuq Oessellation br Tiling) Th€ r

nfic\r+1 qftqrcRiTr qim ilrs1rd I 6snqr er+1 Eqrftrftq qrorrrs rqrqr€
Template qFr€t ?<ruTrm r fr qr+rcqre fiEqral t++ffi qr; qh
furs3r* r
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c-+rc-i+A F{F }++(i-dc cqd qrd ?crc{ qr.6 qflre{ erns3rq} I

6'd B ? ffici 6fr+zr ffq-i-61 d+. s ? s* M t+e-s{ o'd Ffi6} fr ?

s{qP6
qfr{rqT crk nfuqol qf€rqRi.r <tq ilre"flrd r vein ffitceri {{rcr
PflTq-{ rFiq& r

f+ntc-d ffi6s-cr* qrftil Errrdal qr"rq, Ft{q, <f, eer<5<, raue5t,
qrqq\-q 1 (calq\-d6l Template k (!T Ir{ llri Frqfu( :t+{4 rRGTr4] I

re6 T{rErc goqo.q-iTqri rqa sft 'nrvgir r rai crr5s, F+5c, <f r
<rs-E[<-erc rtftg+] qr* ]+n-fi TA { qcc<'.trq, rrrq<S-q (

vrarq5fire tt+cq qq+i ifuq{ r gdfi rflfutFI Template 6F cftT qfr q-i

Frqk( tRs-{ eqn qri rfrar4 qP{ k$rm , *1q 766sasq6 ftmtoko

src,i-fs cF{ qq qqq-q-+i <rftr F<1 rfi t

tttr{ ,

+.rw wrffia i[r.6ed-66 rq+eri zrqfi qffi6 ) irr rrd{ ( 6 6r+ tr'I
dqr rri) <fa6rqr{ Zi+q-{ qPi-q rt++m rrEi'rpWi rrrttnT qird s* srf,al

3rr-6Ffr6 (zrlrd) n qt" alfu\ror E-6( rsrFr r&+ o-<t qqn €FIiFr

,e1ftsi Irrlr'r tr+n iq-Jt Rrrflr nt+r 6q-1 | at+rt rTEi zra-cf56l

+qcr sTfi 6rd 61&{ t efrl vP+ fi< r 5<g+ qr+n-+} zrce-qre e+ir{

1 @tygon) rrirr rrft sA-6I

eiffi Frqflr( 2tnfi (Regular tesselation) nt+et r q€ : (Irqr{

hrs, Ei r

t.

-d 

ar girr<T sA itanrd qlffil qr6Pd e*{r rrt Eifir eR-n-fifrri

nff kqftr( ?+i(< (semi-resular tessellation) qffra r qR : qrfH qre

;t i cr {4 r qeTqd q}q+i ttnca t

@i 3Ifrrqflra tt+qt Gnegular

tessellation) qe'ra rc-R: sr8 c !r
fr zffiFq-ro-+r ql(crqr rr{llqr

ftrd fftqll 11R
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'r{ ++i-{ r t++<l r-+ vH qg6o 3rT6t<rd.6qr rrqu F+ge, rd r
fu4kd qc{-q qrd 6{. I T-d, r+Iq qq{q 3{rlq qtEkdrs }+d-{-{ ?r+
qt++{ | }++{R rrd sqq E;r6r qrftr zrq-.r+r F+{r6-cr q-i dum6 +<r
iqo'61 rfu rq* nrqq h5qqr r+4 frq 1o'q| t<r i +cr q-rrrs k<r
iqo" E-q qi Trhn y $ra +-qr r Frqfua {ct-qcr i qta t-{166 nr<r iqoo
5e r a-< krrkr q-q5-wr r&+ nq-mur loqo Ei d?r qtd rrqwrqr zrqfi
harq fi trfi ito" 61w*+ r a*i qrqra t+iT-i qt {erq aF I

ei-imrdi 9r6R :

tR-m tq-.rqr Frqfrr, 3ttlflrqkd r i{ffi( rrfr drq r+n-+r 6a1 r q+
e-fir.+r furfu{ qffiq qqtd-ds-qe qi }i-A-€-{-dri Frqfue tttm qft-s 

r

e-+rt T* qT *c<r e& r+rror t{qkd Eqrffiq BrT6td?c-iTe qi
RcTdtt qdtrqka t++c-{ rf+a r qftqfua 

6n t}+m rtr{-w
sr q$ijrqra dr, cr6 i{irqfq-n i+rl vfiB r

e{rrfud efim

iq :+ts'{

zro-e I
s iilcr Fqq-Ere qftq+1

zrc-q E
Y airdr qdqrs 

E+ tt+s-{

!t ?++fi

zr4q o
i #er rcE-fisrc Ei

i++Ei
fiTqfra wdqGrqfua 3{ftuft-d

I i-Y-q-Y ufir<fi-a *65-w

i'-Y
i'-Y-i-Y Demi-regular

Venex-l

i-Y-i-1Q
Ve(ex-2

i-l1-11_!
Y-q'

i-1lr
Y-t-t I Curved shape

I ZRrl{rd

{frrd ftrlirr '11i

6)



^1

il-v-i-v Z*tm
a*@

1-111 tt+({

*'ai

i-Y-q-Y tt+{ttr

.l{
zrrq LJ

i"-q tt*m

Y-q-11ttilffT

11Y
{&rd ftrHsI



ttt qGrq0rd Ailttn

Demi-regular ttttrq

, Curve shape qrd 6i etilfr{
R.l c+ir qIE
TffiA lm fr d,il fr€ k{rpffi 6'frr+t6r6'} Frcng, dsrg T E=ng

f{+,rfi qrn€l1rrfr I 6'eTr+tar+1 irtrtrg r0m, *drg 5m T Ftrtri 3m r?g I g6,q{r

kqrrffi znrffiqr rm ffi T{Tr f,{q r

rrfrrd ftRrur 11{

h,fr{rc Ei 2tilffi

qFrqkd rsfiwre 6i zfrils{



?+*rqE qi fqqrrffi d-il6r rarrrffn sTF{Td orftqT (Eng locm, +gr{
5cm ( sTrs 3cm +1 arffiqr ftr-{srcil kr rqrs{ 

"fqrel1rr* 
( $Fr

\+ffi "ffi 19,, cn{ t0cm fr1 k{ ffirt\rm ilq17' I kqrsffi &+'drr sil{
ffi q+il{ I B{h rrffrfr fr ErRk+, +ffi wfr sq * r qqqr ir++, $nrrt6

l:100 fr Br1qrilqr FrE\r+l a r f+,il[i 196 r1ffi !00cm tl < tooocm qr{

locm a1 6qfi erm rrqi srfr k{ qrcdk+, Tqd 10:1000 3Twn l:100 qrrr

6ql
Tffi ffidt{6 ffi rrrfr sqqT r$n r"t + d,a qfs il $rft qTrm r saiil
nqfrrd orrrn F{qreffi M rfitr+} d,e qrs rrf, +,14 furfr r

vi Tqd ffi d.q qss Kd rffiqrrfr r qrger r[ffir fuelrefiE6fr im=lcm

gfirg E[r<r Frt ES qn ,rq+it lcm:20m gare fuW gge rltfif Gts I Et
1.269 rriftFr trf,r t++mfft qTd eqftffir 6rilg I s€ ei-fi q6q lm:tcrn
qrt( I eflfr dq sss qrrqr+1 qilg I qffiqT rieri Tqn rl? + " +
qr#rsqr qft €q qfs qd'qf@ I qs e5ffi em rffifr qsft R, g+rg

qfrqr qefr qh Eq il{ rA flqrfirt qrq d rrft tqqrqr k* gte q'e r

?rqqtd {n-6diil ilm ftEqfir q-{86 M ErRt{6, ErEIrg kfl"q qrilTSTdI

20cm

25crrr

rrFord RrHUI 11q



I
1.25cm

I

2.25cm,

l:500

s-6i+ ksTffi sTrEgfr k*rs e-nrs{ eqri r ane+1 qrRt{6 EqE
k+rec flrqtr{n t

rr&rd ftreiEl



R.r ffiq
?nro rffii F+Etfirseri +fi *ffi{r F{rtrrfr r rat qr< futrr q{cri Er€r
qrk dfr slfu\r+i 1+6 rfr *fus ffi 6rScr qr{.tril M $qrETr+ I

ct ffi Fffi{rt TrH *{so sfircR TrrER cqfi wrvgrt r
Flar6nsrr66 qcfr* r

r gtrifr T*rq Eft M ffdr ? qfulrfs{ qfu Etcr i
. vf,difu qft|qrcsq qaft E.fr fet t
qat sfiAfu g{ Tq 90o, qflsumq t80o qq rri r vrGfu qft1qqs 9go

s r rt T;ffift fu sfi?fu qt\=rrsq 270" Eq qA dqr M-ro qr<

ilrR qqir{ r t*qnffi T{ft ars6cf( ffircfr s6ft Er#r G e,.ct ffl{s ?

rfi Fr{ r{rrfr rffi rtr(-84 sfbTul-qffrqc ( siR Ti q-fls'm
sER rqrrfi'q+ft ffit?k qffi dq 270" 6a' rF<ffm i
c{:T rt 'Frc sf,t ffi qraR crffi Etdr,,rr( ?' FilFrfii ffi
srdrfr P& sfi ks F6 Tqdq gn cFfr qtc sfiTa'+ rf<r sirft Ffin

isrdu r Brril{rqr 6qri qarq E<qr, TTrcr qrfi q6rq q<r Ec ar$qr r oarfur
qfu TA qr6r crgq irqrs (compass) d r*tr r4rt r Fofii s'qmqr
grqTfu rffi g6 6a r *fisr5+n fiqil] Tftrq qfrl.arEgl ri qsls,

furd r

iwqts s6t+ str{ { T{fr{nd +qcr sil{-T4 kw 6a ri sRqr P{trfr |

elfr EfbTUr-Tt, qfirur-qFtqc, sil-qfrrirr+1 PflII q{{rst Er4 kwffi
fqrm r.EiR-rtlEiqi 6P( M ildI Tfi Frq rFiyd r fuqnm qk+Cil

45" sq grr tEq r ql'6 ffi ftqtd fficr fir+I'd 6rd ft furm r

rrfud fdusr 118



q<qte rffin qi
Fn'4r6-drq qrrs-Sq) |

ffi1 F{rft} ftmf€ft qff q.rrsi crt F{q

A FlFrrlr qsEI e$ r a rw<m rdt ((A qffi M r n cre s E] EIII
ftqft 6ft frfi rfr rffin yr< r{rq} m Fllrffi eBo} qfr ffi r

sdfr rqt-i imr tnrr ir (fu Tri M cft qrq{Ts c{ rR gq'fiq rr{E} r

sdi Tfqr A qre sf,t frnr KqrEi rrt c'ser tfi ot{rrq} i rq* I tfr g
rq qfr tu ut{ qq} r ftltftrccr* ZNAB rfiq alrrs{rl} W osf fu* I

qM c r{ {ri +(qT€{ Edttt ir{ q\.6} Frfr r qrilt +n q€,6i T<rt
o8d td rri.6r cf" cifltfu{qQt
rcffir s cra A irEr, B rrr tr{ srt krrr +i{ ci E;a r grt ftm aNt fr
a[!rt r m, T6fr6hT NrBAt B qr. eo] ffidtr gi at wsc rrtlq] r

qrfr ZNt BA=lsf-80%lof
rr6n zNIBA=360o-100o

=26c.
Effi Bde Cear qftfstd qtrt
50okm {fcl B lqt{(rc s<*, B sra

<rd F<nftuPr r 1ft ofr rtm r

fcqr{ro-fif ss 6qr6} kq q{rsi ErTrs-{lra r s6ii fuftHq rlftl]r1qfr r

ffi A qru B rrs+l Eft o.ct rrd FA Hft-{d rr';t rr$rt r sqqB
fu s6fn lkm qr* lcm g{ErE idqcr Er+cr furnftqP< +d <ta-S Ei rrrg-l
qql r sqsfr se T1i-dr ffi P+qq-tsn hr qarc 

r

xr{3zl FEC-q-6Fr A qre 6d E] krlrqr
I I0o q-{rt 40okm zrdT :Td ci c rre e

ftn fusor 111



\

c qrd gf,fr kqn cut Hr c qre A d F<{nftqfr { ec o} eErl iTq
a1n-c$rfr r Ac tcr6] qqE km 6] ircfi lfqnffi siR Fr6r+ t

qffrql'*<r td :

kflffi Frqtqfufr ET{rF @qr !fr +r{rserc sffi ffr+rtcl cH
9'{r{frrg qc'fi qi {r{ qr{ qr{Erq r

o 3{rctr rr+<R sr sntd q{ qrs r g{rdl rrc+i PqSr< qrr+1 d"{ $E.{r
TRI

o M er5& d{rsi {t-6} Hfr;{ qrrrsa d-q 9i{t rR I

. Hfir< +65-drs+i rqtq rrt ttfrcq (qR rr< t

rdmqfr:
o K.S. Sidhu, Teaching of Mathematics, Sterling Publishe6 Pvt. ltd, New Delhi

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

Students, New Delhi

o sr. AiI{6r$ T6!iq r qr{rr{", qrafu6 qfrr< ftrqor

. 6ftT€r( gcIEIrq , qfora ftreTor

{frr( imrsr 11o



20 B l2C 18 A

* h{!l k{ ATr qEF s-n} gft hft d-drcl FeB,{srql ffi {o +fu qI

gr+ r t* hgw+) cRfufr ro +.fu. q+ $fr sirq-fi rrt'fql t

ffii Er< (rr.it '+ T+ rE5-lr+} qftfttd k6rta qBfq-qr* ffi 116

qfqrs+ cC ? q-+1 air6r+ qt< <rq sd ?' Md rf,rel Mrtr+ q5u-+t

1vrr6 ffi iltr iltr61 *qa-{ + cffrfrft ga ri a-<m frs t s.t+
frErfiFc+} szs q{rqi q6 firt r+6 {{rdt* sFrfro} T(tq, qtq-ur (
rqgcre kcrrrrt Ti cftfrfu Frfl-6 q-'rs-fr+ r r*o tgrcr( lt-ild
q6 614 r(('d rRrEIqfr I qqfri qrq-d, +i, <qq--q{q, Tcq-Efq-d qftfutd

Fr6re qr geET rfi ltdqrfi rrtd I

rq-a-or qiriqr< = I qqTE+i +gE=irq-.'t-GrfETErll
(fficftfrFd=YitEIrE

qftfufr = { (qr(

rr!-q.1u-d.qftflrd=q(Eri
edt €i q1r.ari cs-cr\rsa {f, ki sc+i qftfrft rqftfur hora iln-r{qqi I

M+ Ta-dri $-{cT <rA TrT sa s-61 Ssrq r cfttrfii sH qrc& qm

{d qqc-frq} r tt c5& qr-qrd <tcer tlzrs q(+1 earq r iq'sqfu ceffr

hq E{TeE'rAfrTr'f;
qaldi qftfir _ rl
Br+i 6qrt e
q{Iqm, Ttr$I vftftr 1c;= 7 'qr{

=2,' x qtlqnr

t.r *{!Fq
o fr8tr51 a}{q-a : ffi TErqI 6cm' 8cm I locm t-qrFF c\r6r

F+{qr€ai Fq-d-<ur q-t qti s{+1 +{s-( Fd-61-.4 ilr€-f[+ t ffin h['{+r

tr
o
O

{frrd frInq 1ll



\r{r{ iIR
iIFT

: Understand and apply mathematics in physical world's met c measurem
related problems.

qfrqq :

*td6 {srcr qftn Ft{ Tqoi qffi{ qq-+l rrrr<r qft-€ | at6[qr a{rq{d6

6<6G FPd ilc-6l qTPfq-{ r oee ffr Prqt qqi' r ofr arJ ar€i I qrft ?t+o
q"-{drr rqfta-d rqr6 cTrdq sqF{< r?ET 6q1 I afrqq r<-66..6} nrq
q{ic-{r + Frorfr st+-€ q+ {+d( (a-di rftrdRr {r6s { TGr 6B I ssc*
Erd-+l crak6 qfrra qrSct'qfi qqri{r qrq(qqfr cra.66-+1 qEt gq.nc rri
qq+1 qft-a I

qfr <-rce-<r dftrr+r qrffic armra6'6-{i cEE Eqr qftftft qgor Tdr-fF+}
qrrdm Fr6re awT Fq-q, l-frv +g{q { Br+1 +4m-fi Fr6rA {i-6i
sfucrfifir qr& Trsrr6'+1 rqttnc fqtqq rri Hta+T zr6t wcs-q qi-dr r €*
fq.q, Fr<tks, +(fl, fi-dr r fi-ffi raroi frrrq r qrq-d-ffiq-Jdr qrrF+i
sftcr<c dqr ilffErd T{sr66-6} sqrtrn rr{ dfa6r66 T6l rq< lftia r

Sfu+ <-sra+r srcGq* futq, FRrks m+rc6r rq.6c q-+ren oft qfrqrvr+r

?rr{.f6 BTr{Tq-6 cB rdr crdr qrgc ?| f,+l fri.F-q dqT i{siit eTr|frr aqr ffi
atd g{-r qrril{ Frryte-a r

f{trc-{ft! :

t.t cftfi{ft ,

fue-fi M o,qrqr {qTq d?Tr Tfsr qftfufr rqftftl v*r+fr ftreTor ,'t
6ggd r vaii olTrcr srd iErlrd{r r(3zrrtra HTd s---qr"+q l=q{q, qqfq r
q-t-+r srt 1 Er.r erc] Fi-q at-qqqei M r gri+ d, c-TCr6-.+ qt.frfr
ffi Tsar F*crrqrc t{qt{qr rrwl rrq+} Pqfr r

6 r+ irwffi ?FeTr+6rd smfu qrrFn Aar.r-T{+ r q'd-q-nqri d-d
(qr€ RTre.flrfr r q-+{G F{Tq S-+nfu srq artr;-STfr i a-++] kftrflR
h5tr ffilr od qrrs< qlnstqfr 

r

{fua fuHsr 1n



+{s,-d nrfi,ra {.{ vftr Yrft +{s,d Fr6re qd rTlg*d var< 4.Ecm ( 3II?[R

lOcm Ftrq} I

FTrrtrfl ertrEq =:3IT?Irt Tqtin trtrilExiif+ItroT !=Ti'ii'2
F*rffi+i *{q-€ = 1 x t Qx{.g=lzfsrn2'2
ffi+ frftTt{r TqrrtEI {rrfi} r6rq-dr+ qt{ Pfl[-q-+1 fttq-f, F{6rfi qH
stt sffE(lr{tdl( P+asr5*n cte cltrm : 6c, 8cm { locm 5qT66 vf+i m,5rA

ffifttc (r)=6+8+10=12c.
2

* F*r1-{+i d=r,# =.,6i" - ")G:r)G - ") 
q6i a,b t c Fngror Tqrd6 fl I

= 14{ir-tox-ir:IxiZa
= ^ln*2r416
=24cm2

s6t+ + W rdT rrft F+urfr 3fliri izi F*rfqre,'+l qm

qrnsTqqi r * aryr+i Hqrff rhr+ A qrd sfdcrfr
Fn+fii m r+n q-$trd rlftkflrfr |

fr q* .rtr<-+ Heron Greek 6fu 1oo k.q. fu{ sfucrfi .rt+T fUC r sfrfr 4
qaqr{ Heron's Psrmuls qft rrt{€i 1

AABCE'I WI66 a, b { c 6{ I ADTBC, AD = h ( gp = x ffi | q{ql.fi{R

CD=a-x(B I

AABD sre, h2 = c2 - x2

{ A ADC qre, h2=b2-(a-x)2=b2'az +2ax-x2

gq41, s2-x2=!2-12+2ax-12

41q41, s2 =!2-a2+2ax

H et{s-{ FrdFrfr
qti rrc rt r a-q

{frrt Rnrut
1Re



3TsrqT, *= 
q.' - ur',o* o'

iift, h2=c2-x2

, ( 
"'-b2 +a2'\'

=a'-l 
--..-- 

l

(2o)

o,.(ry),,"-(#),
\ry){ '-',)

-((o+rY -o'Y o' -(r-rF )-l., \z, )

-(a+c+b[a+c-b) (e +a-"Xa -a+c)

L,
ffiH frraror

1?Y



Esq-F6 ffin h[.q-d e{s-{ Fr+,re 3r+1 ats+l cft qs e-EER s-qd rrtrrd:
A

AB=8cm, BC=Sc, ( <ABC=30" {rq rr\rfiT hW ag6 r+6 qf,eari ggcr\rrcl
qiflq-qi t AB, BC ?nTI <ABC ;rrcr ilrs-{trq} I

d qio-srdrc fi{-{+1 eiw-{ Pr+,rfr hE qie1 rftr.r!vd :

=Lx ABx BC x Sin30'
a

leBC=1x8x5x122
= l0cm2

ql qr+1rftr qt frqFft 3il+-drii

Fr+ra ilngqrfr r

g6 Er"tt f{flrft+ d qr+t sfucrr{flt
qr6i sfdcrfi q-tw]:

171 eta Pr{-€6 s{rgfr k* il(+1 +{s-n

yrc ri r ffi frrEffi qs r+R irrr

R',qcfu ?i-+1

qffic'I'sr+1

AABc6r,*nqc =lqrgn (BC;xsq6 (AD)EB I

2

qr< anso cri ei Er |r{

sineBD=lDEq t

AB'
qqal, AD=AB. SinABD (A I

s{fr, aegc +i &aw=l,scxABxsinABC rqrftrd fii.rfr r

ffi' +qra+ c{-{ ri F6 zc 6} iTrftr qh cfi qe qr;q Eq fu I

A

{frR Rrciql i1{



i+qrfi rm.sa.t ftr EiA F6 zc e] qrFr Bc ( Ac aqr zA d ffi 69 1 46
i q-ilq+r +nrd trq M Eiqd r

d {q66e e-{r\.6r d'rait rrc qr6r qqcr

W rqlT rr;i st+;€ :

n=l "es,.sc,sins2

=l 'sc,cr,sinc2

=1,,,,g,a6,g;nA
1

q) Tffi qtiq-f, :

F{r+fiil PqF+ra P{i @ qrzEs icrsT{dt I fr rr{tq6r crc
r qft{Nl aqt 5<rrs ffia a-"rs-q qt FE*ccr f{€R rrtrr+ |

A
\7

. trnariR Tqfsr6T f{iDdF6 Eaq{ cqlarmtdro Ean{ r

. Tqr{r<{ s-{tEdTi hF!i& qqftqrq{ rEi r

. qr{T6T k6!iF6 q{I{{ EBq I

o +ior F++{rs q-.s{ Tqrfin qi fi{ +ji.lrrs.er{ 45' g+ qfr Tcircrq-{
rdnr

. sq5q sr{-q-cFr k6d66n fl++}sr6-dri vqPdcm{ rrd r

dr{qP6 s6t+ Frrrqr6r 
"-$!s66 

c-{rsi q(6 614 F({'rA r FqErm 3n-

3trd qrcr rfr 6rqm r Ecr+] rrrrq-ar&.qlfu Edc qft\rdr si q-€q-66

mR ri r Rr{frft fr q-Siq-6r &{lF-q Fr-6ra + $iqd ? wfr y{{ <rerd r

q+ qm frqFffi !-Sfq-dT,i Mi H\lT e-{rt e+6r Petq-66d +{q-f,ait
{r'r i t E{tq6} *rtn-< 5e qi irS Ec I hqr{t6<a-dr{ s{r+ F{Rr6r {i

o

ftrn frrwt ltt



ei?-r-fr kfirfr d'Trqlr* r fi qariqrs-fr drrq-fi Fr+Te W cH
sfrqi"q iT'+ ilnsflrd r

ftqfu Mri +rtr'-r6r Tf,6-6 e-{rs{ Trn-sT.r+ r arert <i rnrrqr qf$
s+iF qrrrdTr€ *:wre qrr+t qi rrt cze qnrcr Eiq{ firT!-{rr* r r&+ rrm

1?e

re{q-+i A"$q=lM iq-qas-d tmr

.l,] I'
TrrirE{ qili-{+1 e-ave=}wrt -qr..rrrrod q}rn

b

rrIFIr<R sg@ fr1q-q=qqrg xgqrg

qr.rfr=qEErgx+€Ig

E{=6Pq|.€i

fr RF T{rF =-Ft?Fq66?FI IIql.IIhT
2

qFr66sr{
FFrl-s-{Td r

11. Etr+t Fdq,t .



o&Frcfi g'tr( r ft t* rrFr-ni fr.}t nqr

3Tr6rf.lil flg I qrqr qtilf,+1 \,-+ E-rrdn$ err'n rrt 3r+1 ilsqr -fr-{fi

6;6 |

qfr czc +i wrfl lq/lq qT dh4.<r qdt rnqqr qisEr e-fffr enq-il+] sq ftrq t

.rqi( 1rr ar+i frTWfl slrllt<rqr e<t.r€ r qr+l TEtlg ar r #srg r gtr'rq+,I

6tr{ l e-tt m 3{rffiq'} *{5q /-rxr = rr2 g, .lri ild ftErm r e.sqts

fdqrrff'€,qwr€ wr+ q*qrs wrpr Arrotal fr{.F-q k4,rfi il{ns$rd I

R.? ffi66f dHEd r sttEl'iFT :

ftw t ft;qft1g 3

ffifr f+qrffi T[dqr tralilir ( ktr T[dq]ri kcq ( Ftrfu's

qtrq6frEr r ksq 1 ft511fu6'1 lTrrdcqi g.6r[, 3TrdT(66, cITUR T qtFi

r+rr fr€fr r{r{r6s 3T?rtr{.rd' qrn+"m{t r fi EE fs rq-6641 ISTF ftIlrl"r

qffi r+Fr+1 q"a 3ilUr.fil

trKr ffi Right prisrnqt{;6; r s€ ffi {ilt k{rc (q ilftr* r1i

BTrurl.al frffi fiq qFrqr rq rd rq sd Fr<rffrcer€ Right pyramid qffi q6

ffisq riftr& t

3rr.rTrffi 3TFq dqT ffii=trtr(E 3TTETlT6rei frqY qrrr frETqT 3nq<fl?FR Eq-{ I

3rTrff(fir lrufr666,r qfrd'P{-<qrc ffi qs fuqft5s1 HWF{,R 6q( I

ni$rtkisrr ObliqucPlrardd kisu

rrfut frreruT
lic



Erft T6t Rightprismvrt kq r Fnrke crt Td $rfi s6t+ wrsq l;lwfr r

qruRE6d ftr t ffit qFrqr E+6r srm66-+1 frT + lM Fd-f+1 f+Ei{
il r er€ srtqR r ils qFrqr Et6r hfftGd ftr ffi Tdr+1 &{s,q

6q I fr-drqr qrcn'+l vWr re1-{+1 qfdrd Fgr+ q-{rga qi
Fmkecr Tqtr5q @ rgt firn6] TS5-q+1 Wr+1 TWr& rcr$s r

qS rqE-qr+R hrqr qfq!fur amIRTEiF Etr{ qi rql-+n Fnrfuscr snqlzr
{cf{crE h'[-{6'6 Eq{rfr sqsq II? M'Fr+rqrfr r

(fI

-,+-\(i:\

ET!
I la:'.r!it rltt

54tan

ffisa Wrtc
r Vertcx i Base q;B 1

. Bas€ frk;r qr+rrmr sETffF E{Ttr{ I

o ffi6 r€r[-q ease vq6r Fmfrsrc Frqka flnrftrs EFtr{ r

r FnrMI qrsnr qft Tqr6l E eft * rgrqr Fit.firc ql?gT{

venex qid Eq l
o fiilfufr frrflfuccr vt rle,v htEr|G ft\I verrex Tqa l

. qrqrfiDT qrs66q-$R nRfirsdr rnr Eq{t
&qorWrts

. aJIER r ifiqRel &6 Mfd crfr q+ qrrr (Top) qT6:c 6q{ r tr Ef
TIKIIT gqFIl<lT E;r{ I

. srIER qfr yf+1 B Etd i TESFII qr.nf,r+rt vrr] fie] 6.e r

rerd frrsur 111

Trknluk Sqeto." Ptn,{r'1/l!.nl
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. 3nqR E$rq 94R4T qqrIqn Effi q1(€6 I

. Base ( Top Filkd q-$rnn qffi kq Frqfufi knc fr I

. Frqkfr fucq A+ qi 3{r4rei66 qrr6tl (€( |

. qrarsl rFIqTqR kf{dt crq (Ikq t

cuboid d qrq-ea F'r+ra eqrg, drsE r sqri+} {!n qR-q t

3rqt(
rqiFT =FIEfl E\qiEiEx gEiE

=ffiq6,qtc6t,grlrg'
=qlur(dr ++6-frxEqrg

il++ ffi qrq-<-< ss+l slrurr+i tr{qtq r ssrid T!Fs-{ E-€ I qfurt

Fr<rffrcsi qrqil{ e? s{rar r sful gqri q\rdt ffi qrq-f,{qi qstffi (-€

{fr qTt s-qFq ?FlrA I

t<<(frS:
qP( kqfir qrnrrrs effi q( 

"rrdd 
rI-{c6-ii- rqcqr <ar€? -Tqqr fiftrdI trqr

!T\'+l kq. q;Td! Ei q'r C6 | an Tdr+R qran rrqdl fuertni nq-fl i{t{+I t

e{rTfr frnfugqi 3[tlrr6r qrq-si cqsr {6re rKcI qrrR 1f,rfiR qqdil

Fr<rfus 6a r qq TflFFK qIuR qq+i Fnrkc-eri {rfi qPr-q 1rA qli 6ds-q

qt qcqfu Rrrfrn aia-{r+1 qr Ffrrdr Mr qr6i qt F{q Fralrqrq

r_iqd:
g6 qFIr 3rFkrFFR +rrrq ?qd s(+1 a"s-{ vqrs r ffir rgrqs'( il6
q-Arn] r <F< $ffi n-<r< G fr tri drsrg Tdr6R <4, 5a 5+i rftfu

6a r mfrn ia-tr+i

q:6 qEfiFI =Errrfr6i +{s{
=Tn-+1 qftfu'rqrg

=2zrh tr6l 3I*qRI r( gqr* hi qqrs\r6] e t

U
*{F{

q&rt frIHvr
1io



rqffi St *rq-or r ea' orr+i ffi ftr d ffit
T(r{rdEd **mu 6a r tffi Tfi wfrr+1 &rqq zrt E€ T6t 3TfarRr r {
sqil Fng te r

<t$rd 1rr rerF) +{sq qn rrrd *rc,q r qraR+i fr+} ffi +q
(q!
trcl cuboia 6I H''q( sv qq6)t +fi;Tr+] 3rnkrT qft qTart+l M
wrei rjorr qk FrorfuB qsl( zlh Eq r

ic-€ qtffi qrq?ri frfrS EITER tr{r uffi sqrsqr €o,r ffi qF Rr6Tt

Eq r qqr( !*'n aa,r

*q ffift *r rq + T+rr rrk rnrd q-cl-{e wr qrre cFdcrfi ti-t'f,fr r
ilffiq{ft srrrtrG qiilIFr qrTrgT[ci

rtm:
rimr+1 srPafr rrrrr Erfi r+a i ga rgt azl6q rrdi rM 3{#qrrrrt rt
il{r6q.F,l B ler€ qrq-et iz''6;B r

5

r.v rle aq6s+i rrE F+ne ilfl ErEkrir :

o,) +f,{rd f{r rird-+1 *+q-f, = nqnrdfu srr{kt?Frt dH s< ,;

ffif,i qrT+1 qrs r Erid Tsilrfr qqri q{r+{ iTEr sH ssrg cqn dt
q; aq{r.b1 stTrlTr;r = rrqnr-<ftq cTrzkTliFR 6i€ s-< ,;

tu-ai r+q-+1 qrs r +rid Tqr+i qrarc 6RFR ilqr g*o) e-*r'sqFr 6e
r-, rirfr6't s{IqiFr = gqrrrflirq snftrir'R Erq qrK , r" t2

-.\

{tua ffi Itl



(q6t T<-d qr{ ? qd4] TcTs] aErt q{r{{ nqr E+d sqri qqr{ 6t)

s) trfirfi] rr 6d *+q-q = {cnr<fu

ro-al a-q+t qRr r Effi -qrdr EqTt <<re-( r E+61 Eqrg qqr< Br(l

er Ttr+i qftftI = q# cfifufu ,1"4
(!ftii Tr+i -qrq r affi q-qr q(rdR d{
et{qiRr€r.fr qrrFn(6 :

ffin Fnrq+i t+qnrqr qH cm!il d-{qrd Fr.Fre <fa6r P{qq:.fiR

lRIlT{i :

3Tr{f,r6R Frrrf,+1 +{tF-q P{firfr eflsflrfr r {s+1 Frd 4ffi I t fu
ffi ftF-fl'n (fuacE B{Ed) 6H qrnsTrm I d 3Trqlf,fi} qqE, drcri aqr

*a.nq F{€r6 ETrsT'T* r it 6Fr'-{qi FF{RTdi +{qq Fr6r6 qrkt 3nmEra

nrft i{rm lr*, qrdi i{{ qrkft qrqirqra Frfi 3{rq-c4} +{rq Ergrq c{ 1td
qfi frqrrlkng sati se w-{rrfr r affit Fr{t 3Ir{ 4l <rE6 r fu-i-Rr+1

+-erE frqqr +-{ft ffi friq;e Frdrd A (T {r(q-{ft hErfr Eqa<r€

Eqs-q rRrg-+rm r qrfl qrt sffi A-{qrc q{q{ 6rA rr\16r qrffi
+{q'q Fr+re HM qtft qh ?Frrrqqr qrffi 3n6R +sF6{^- ork dqre
p'*r51 EarTi,rt{di I

ffi+ ffir{5-qrii \'\rei er{ {rqrrd :

lomx8m d 3ll.{drfiR frfiqr 2mx2m 6T qTn65 4q oPAUta (m ar*[q-a

q-qt ?

qFrd frrHuI 1it



s6i+ ffiil.{rE qrfrcr i qqrEtfi clq+at (rn {d FdqR q'iqfr r * qir
rrsi T{r qto arg r fu'l I kqrffi gin Feg fu Tr ara Fo'+ri qtsrscl

2m i 8m qG, q€ qqrfqr 2m + lgm qr{ Hq qm eTr4 ri c-aT$. frq r

+Po q-rr qrftqqr{ fft rr{l{q+} Er.rqr 6qT{ti 5"4=29 3{ta ri warq P< t

rq+n ffi &{s- =20x4m2 = 80m2 g I rr{ r6R Mr {{ ctdqt-fi zr{tl

wivfi r

ffi +{sq =Cscr {trrqit +{"rn,@I vgl
3nF{t, A=axN E-€ I

qld 3TftrrGI s6i+ k{rffi c€t(d qr.r r = sP( ffit mr<q,fcd (qqr

6a rff rnfrm 'r4 erre{trq} t

q* 
'rft oqrolar+i qr<Fd+ irqrE, *crg r s-qE aq qq( T(1 (f,6-+i +{rfr

Fr+re +r4 q*lkl 6qttr mrsttrd I

t. cftrlfr{I drd :

or ffif6g\'4r orfrs ffirs'qr-i 'Fi fr-$iq r fr Erd66-dre sffi rtftrd

frfirrqr o-<) yqr4 q-+, efuifi ffiR r(A-q I

o qT-efld qa+1 E+ +M *{s-q, 3{rra 3rlft Fr4T'q, ( fut qIfrI 6ft c-i
qIffir ? srtqF rR I

I 6rr1qo1 qsar {fr sr6'(rcl Affir{R 6i e'gr66 6fu3i-a qzrgqq t qr+(

iqr
. sFrlroI +f,{r, kq, Fmfuc, +er6r r{{rfrF sr iF- |

sr qrtafua ilf,d ffi aqT 3{rq-ci-frq{ft crd frreTq'd qrfrt gq*fi Leaming

module ?rqR qrtA-( |

v. r<d srqfr[q
. K.S. Sidhu, Teaching of Mathematics , Sterling Publishers P1,t. Ltd., New

Delhi

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

Studen! , New Delhi

. gr €rGr6r({ T6!iq-, cTqfu+ lftra frrqm

. er. gftlnlr< sqrgqrq ,qftrd ftrepr

1iiTfrr< t{IHqI



glllr qt{

fiqr{lEltfFr

Appriciate and use descriptive statistics in drawing information
representation of the information, interpretation, and drawin g

and understand probability concepts and some theorems.

qftrq:
qrr4 mqdr+1 yl6{r{ ffit qa1 flfd cTe+q t Es
(Hebrews) iirn lfi'Rfd (Pharachs) q<r gr4-q qq(rfir wr(t-{Eqr {
?rn rqffi Tq-av 169|rrrlT+ ilqrq6{n€-+i rft rlld qrffi rqr+{ ftI{rql

lvoo k.fu. fi $Tgurc+,r qTfT qffi aqr{fi Tq6il{ rRal 3lftriq qrfq 
r

m qfr qr+{+,rtr+r dqr{6q qfrn-crt r<F6 qrkff, a-r{'qfu ( qkq qq-+1

irgn vi'qftr54} g[ t

Aqf{.5 (Statistics) {I( ilPa{ ffqr+1 'status' iTcIT fCrtdqit Yrq 'statista'q-e

3fiqai ik€ r qc+] q{ (r@r (rqrqi- (Political static) lri C€ r rtr4 T{r+}

qr.qqr {tr+1 vfrq 6q REEniTrrfi'[ ilftr hfrrq,+Td-65cT qq+1 lTk€ t rrftrd

ftTerr+1 fticm snqP<-+ {rrm m fu"fl-qri fr{fl rg tr={ril{ arcrenafl ql-d

fffr'-d rrrd arferFra, fr-rm, qfu, T'iPqf,rq, qiilPc-frl-{, (q'rqfin€,
TrTr'rtrTr(4, 3q-sclri'3Trt( Et6 f-rrfi'Tq]'{TsT EI{Iii( qlfuqd B I q(A q-crq?r6l

dT+r qi+-srd{" srq rrft ffi qr{ft'+acl frefi F{rfrqoltFr sIrcIrGT frqfqT

5r{ vfrft'T rrca t ttrra-rn qr+} Fffi6 Eq-('e 3Iaq-{-+} F{,licr c.ft'

ilqrq{El 3{En.qr rrI]T frsqqT yi q-ufa-a fu'+]-fr{Ir c-dET]i q}rff{ qi.+J A t

+'ft Effi klat+qmq ilFqr crt 3lilq-{ rlfti aiqrq6QTrs{q,5 aeT qrgt

k{rq'qil--+i qtffirli TftTd fM qrezrr-rqr yrqfko a-a?fu i vqTiu rlft\di'

E Irl(r gfir{fl nrqrqrnrear<ria !qw'qq.4-m{, kqtsoT, Fqflffi Fmkc-6T

TFE-66, TarcF, CP.T{-[, nR, kRn Gange) t irBlrakil lTi-aet fu'qIlar€6i6 r fr
frqqq<rad ftrergl (ffid rqt qftq-+r er{.t

ffinc ftergt liY



qr6 I{tF! tIIfue

rewcq:
r.1 iltrrc[fi Fqttffi ( atffit<ut
ftre-o rffi q1q1 fuilrffi mqrE+ rq.+,qi'{rq* Hqq{<d ftre{ur

rr++r qrftr effi +rdr-nir& {ft{+,.rtx s{tc'rd crng r wR : fdrn qi" qq'ql

ennl kqrsmra qr.crT.S. str q+ wry*rra-+] Trqefi, irerr q irr
frqtffi qffi-6 TteTrcr rftr+cr gTR qH crqr@,, aerror lffi
ilmror oFsr+1 rqr, Ffimffi rqE qrk r F+qnffi 6+E rrtc'} qft{Eqr s{r-

qrfr dffi aqrw+1 FCfi-fi cH rrd ErnC rrfr zrqrn M qffi qrd
+,enfi qTfrf,{il{} rtrn t.fu.qr. fuarym rq+er rrt :

ll8 t2o tzo 122 . 123 t2o t2t t2l t2o
I 19 l2t 122 t20 tzt I 18 119 120 122

t20 I 19 l2l l2t t20 t2t t22 t21 I 19

122 tzt 123

srE, ft;ffiarriqrn yffi rg+ar lH arfiq+.fiti mtm qrtr hq ftfufi qra
qir
rF) s+rr<r e-e kqrfi EFfr eqrr+r Grt i
s) q*)r<T EA sqre EFfu GB t

r) yffi qq 6ffi sqrs rqfi{.{ rrtf{ t

q) 1to t.fu. ssrg qn +fu qiT it6( t

v,H rq+-o-r rrH qmfitEra ff gq?rf,6?n !ftR rlrs"T a +Pac e r qfr T{q
ang rrtt $qre -Tk{ r erd qq + rqi ql|qfir sq-€6t ffi+r qmort-rs
qftr+ crs-i'{t€qqr d ? ftre-+.i c{+, sffi +ffi sqrsilii Br+1 trffi ++t
rr&fir fi kqTq{ neqr qRTr rwr6-+i str{ Ffi uffa-* 6< atfi, emr yrfriqrfr

qt{trv d qlfHm +-ffi d frqr t &t ffis d t rfi nH"qrqni sdr\'cfu
3rfr Ffiftr{sc-dt drtd-+l +{rfi r rrfr atffir q!'a +6I (column) HT

sqrf.rtli {TA{ 3r+1 +tarqT 'Tltre-qrd s-qrg sqraYr e sfu i (qqr ?.rd-{

tert r f\rer+ rM nffFnfl-€ uqar< Fdt dri{+,rcr *fi gm rrft

F{mr"d-ffi+i drPr+r ffini vqc ft:

{frrd ftrliut 1e{



sqrE t *.qr kqrn i{6 Er(qI(-.'] (t)

ll8 ll 2

I r9 I 4

t20 t1+t I I 8

t2l f1-lr I lr I
9

122 Fttl 5

123 tl 2

qqT 30

ftrq-+ rffi cf\ +h6r er?r6g qHqrc I fuqTtli?sii fr q+ cwflFd 6rid+T

?.k gc< w<rn frq r {TRit sffi eq+,-tr{ rR-+T qr{+ da4-{6dri ct{

ilttl-+rcr rrffi6 6[Fsrz qrs{ c+ qn-+rft cRr+ qre{ €t+fre r+ {drl{
oq n1 I q<1fu 6e{rm vqrnn rM dqrqrdTt arfu+r errgi {rq c+

mqtd qft {d I

ftrer6 1ffi HqTffi qs-nff qffi qrgfi qRrITcs <q{cl Ffi{ur rI?

q{rql Efrrr q\.al Raad (vowels: a,e.i,o,u) 6F rd6qi r{ql rrffi Trft n-q

e.nq r ffies-+r qRr:tdr q1ic'.i Shiffi fr-dn k€ Fm'r rt aTtq-+r

qrq q+ qffr <*ffi fr-dT< k6 Y+rI ilrt (qet qrr s&c rti r ftrH-€

(ffi fr E+ q-6rr4i <Iffi frqql (fir rrd eqrc k{rq Fq-€q+d c\r+l

drtd-fl c-flCqr aqrq{ (q6'fii Er{ q& ffi 6i r r'+ro trft tQ qn

qH qqairn t+€ {it"-+1 hqgr{{R-d ark+r e-{rsq finq t

€{ 4d (vowels) Frff{ k;a (Tally bars) qI(EIRiT

(Frequency)

a t-l-.H l-l'.1.1 I I
12

e t-Fu lt+l li+l t5

I l't+] | lr 8

o r-FN l-t+l I ll l3

u rH-.t I I
7

qtrfl 55
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. lyrerfi (irri go-m{r ksrfut 3rqres fu saert qrwr s& sffi
q-qqB'rr qr+q!il +k frqn Pir€ EqrtT rrft ark6r hqilr rFi ernq t

. Rrcil-{ rffi kflffi T*r{rfr Fqqr qg?r grfq (dice) rIIk{ FE4 sra
qrrd e-AE Te+ +"+ cd ffi 6rc-dr€ dlfu6rcr ?qrsq qrnq r ftrqr{ F{€qr
qrroi-cr nsiqri al& A {Fi-d qfi , $P.?, rrq qPqiil lrfr lri FTq{'

e"rcfsq r

o q-sft rqrqr-qr{ a-rfr+rqT s<a r<i fiEql qri-+rfr s+ seiF qlr6r crs{
qfa-q I rr<il fuEtrfrrt sr{qradr atf6f+t (Frequency table) qfa6i I

drftorrr fu-dm t{6 ctFI tr<i dqr{6 (q{-d{ r rr+ rFi ffi !r{
sqc+1 q+a d, q-qt€I( d t .rffi d Rierm{r q{ (i qa I

r.i rq-fr6-rqrcr sdil qqfiI arfutr aqr uF5-{rs €-firfil ffi lseetring
information from tables and Graphs used iD litemture/display):

d cfr {ftiacr srq q.rcr q{{ aqrq€dr{ arfu'+r aqr .Jrsql T& r<-d rr<t

q+ Fd+cr Dt qrr+rftrs i{d1i Hffi qri srq .Fi tP+-e t q1 tlo *
nqrEfi Gaw data) ?{re rqHs r r3r qaq qr{ qri-6rt-{6 sffi crs{
et+ta r sfi oln aerqp-qrd mfu+r r aqrqrsrffir.qil rnqql {ns-q-ffi
sd q-{qr wfi. 6}r cri rr+6 r crq a-qrFiTt qrdrie r qt + T{q qtE+

.rtr rqrr{r<i ffiaqn vrim rrft-B r e* r-ar<r e& aqrw-d'o-4rq Er{I
qsi cfr +clt{i (Graphs) wtt sqqrfr qrfu€ r rnnr' ffir \'6iT<I ErA

9?Fr.6r dl t rh{d ftr.m qEffi6 +€i sftdEff {rfri a rt

ark+r aqr rrTq-+l FftT I T{F{rc a]q q+ qq-{r+i trt rri-fr'{+il irRslr4l

ftrsTor rrci frTer+ rM oeir+r Fsrrfi'dsqil qqqft.{r qrarqT+ +ai fu-dn Fq€

sdFr qti r{qir{fir+i eliqor eqn qt :

ffick{r ft-flc Pe-{ 4RET' I

nYrrq t-j-u t1+.1 t2

ns rF-H I ll 8

3',rrlrd I-t=r-l r
6

lt 2

qqr 72

rfrrt frrHsI lie



arfuor aqn rrft'rqa qffi drtrfir-fi Enurer Frqkkc cs-<'rsd wqTs'

Pcq qrrg r

. TFNr<r re Mrs q"++1 ciril E" fr i

. qrrsrftil oq F{EI6FG rffi qkfl Eq fr I
o iaqrqrflF6T qq r{q,r oi.t e i
o *rqr rr<r irqr Etd td{I'fr qA s++l ftc ?

o *rm r<I qFnjrcl {,ft cPd{rd M rdi $++l iqq ?

ftrr+ W **+r rrqreq* qff,{ srnqn qrto srq qffirsd q'{rq, qrfr

rt "sfu{rd'ilftrfire rqe rrrMfr d rq-+d qqrr qIF r sqcfu s{n {+
qft ilznwfir€ Tfi e-fircn mqfi-+.lur+,r iTrtr a|ir.rr<I qA sq5tr t{kqre

drk+,r ( rrTrs'ilr< {r.i'rte TA FTq,{ tnN rffi't {(t cqIt clRi ilk6r
qr rrsEsEne qfimq at W-fiE6 vm rrd sP6=a q+ {(r qh 5n, tfrqq t

ta : Hftrq F+f€r.FT r:1rr (Graphs) alkr wd qraqr =rqi TfrSr+1 g r

r.e frfua FfifrrmI urc-,(G-{f Frcisr t ,Tffitr{ut (Drawing and interpretation

of bar pictures, pie diagrams, liie graptrs, histograms and giving inf, rrmation

from the collected data)3

aEqrq+-dr€ ilffimrcT i{r* vc(d rrd sA cTfu{'n R-sqTt qd* qrli qr{-€B t

sff{,Rlrn q* me-+w q+n qRil'fitriTr Tr,-ffi p, a iqTfu'{cr sqtEq-drt

rya.r<i 3flq{qin ('s-{r6ri HR.Fi r qrqr+fi'tur rrd qfid-* E-q I Hqrq+,-en{

+srt+rcr ?lgfiiil aqtsr+l q-mtffr$R t5-{uF'$-riF'afrfl qI gqrq65 i}Ttlil\rq

qk,€i I dqqqrg drfo-+Tqr rIffi rrrf,d HFq'qTqR ftasr.ffirc+r Egi

nqrfuzcr sq,d rfr lfre rqsfiT qAcT T6i ffi< e-uf ftta:
o Fe-{tqfqi (Picto graph)

. Rrgrr ffia Gar graph)

o Etfi+a @ie chart)'

. lqTk{ (Line graph)

o ffi Trs (Histograph)

o sfqil ElrcraTrrfrr trfr' (Ogive)

q.i.1 RnT ffi*a (Bar graph):

frrqa rtqra ffirrT iqrk{-+1 ftreTET rt ({{qr q+!FTI s-ft alcrti CE

ElcTRrtrT rH qfr ffi aql{4-dtri P;r<wgen rqa .lt r

{ftTd ftruur lic



ER

3illiTSR

*sqR
qrriFIt(

TIqR
F{F6Err

tl-{'qr(
{rt{qR

erffi rq*t
Y

{
\9

1o

\9

1t

qrfi frc r$q 
% 

frf6 {5 ffi

st< rgqrqtr-drt ffiq*qr rqt rrffio frrer+ rffi kqnffi T{fiI
sffi6G rt:
o lqrqr Ks+1 v-qr{+ * qqrq+t a t

o krcr Sfufur Rtr{-+i (ft rtr*r a i
o @ dqw-drt qcfr ffi++qr fuq tqrgq+} fidr ?

. Tttqi<I +'c q-fr ffi T\r+] ER Eq il ?

. qqffir {A qft fq?ft r{(rd,} ER t{ A ?

fr r r* SrqaFiFI 3nuT(qr EliFEq rrfrsaHfu hqr{tr6.qni Td ffir
(craph) ori + qf{q t ri qrt rrt r qffir \rrwfl M't q-rqr€ RFT

+cr k{ (Bar graph) lTP{6 T+ qqrs fcg r d rrqr€ krEffir @ S{re
'<pr iqTk{" Ti rlfcp} fr ri eir ftrqro Fffi+ 3TT Hq qersfuc r mt
s{+ Td kr e-flcqr ffi tn,rfl E€ ? ,r+ srr rri kH Etrrs rarsP<q :

qfrn fu+rsr 1t1,

4

I
a

I
0

Etv
6



. ltTkT dqrqr iqFrfirft) er{ RET +qr P{TcT rqa r<i gl"-< r Emr nd
sF{* Ts r

. qFr6,t6'6-6{rt B{qEui dffo,r& uwr< TETsn st{-* c+g r

o q-qr qc.;Rzrqri crFRrfr ch zR-qrc qr{r crq rrd (fl6 r

o M qr+(o, tkq r

. kr*rr ffi{ Ercrftr ln'or+1 +grg {(r{t mtrfg r qqrrrt qrilsrH
rqwr rani6 r

ffi "ffi Cq r{.q at c-{Erd ?" rrq ,ro qt crq dwF-urt
Rc{ +elk{qr ?ers-{ qrfic r srt "Ffr u-u \r#\rfiirsr aqrqr dir wq
*ert'rdqT telEi srrqrT rid ch lTi r

\-fiT<r r& srrrs{r {qfua ilqq.fir6-dri wcr telP*rqr r*trr rrd sfuB r

TRr \r+T<r eA qir€T/drqr{+-qr{ c-e RoT ffiffiqr rqa lffi
ffi +6<-ET ffir (Muttiple bar graph) qtrq r qR} +q<nr iwlrz
rfl-Sfl cft R'Frdr rfl-srE q<rq* qqr€ q-qrEn TrSc{r q-ffii Tft Frcivr rftE r

f.i.R ft{f,rs' (Picto graph) :

q+ c.ft ffir{"Fifl-? Pqrar-a qo, ftqcr i;a-{r.c-+ sqqr +{fr tfq'q r q-d
qir€mfl @ qi+-srmT eftrr gr-t, UrtgIT Errrgr sI qIRT qqqr+r silErqr

cTqrfrF{q rrri sf'qnil q€ r qft sIR s{ftFgrfirt krar BTr"rRfi r<-( {Tm rri
iq-trdrt tq-{fls- sI iqlfu? (Picto graph) qt{G 1 qrq dqrqF-drt arriTi 1

qffi-fttTr ?ers{ qfrFi rrq-+li rnq-fu{qr r€-+1 g'dFr .rqiq qr*rqr rr\.d
qrsq I T{qr Eq ETr rqd fii tiIM A, e{-ff€ frft E<-+1 Fq-{n
qq'r5€t rqR:
qli wE-n rrqfu+ frgTf,{6l 6mr( fu{rffi fu{rEr

fi'aifl t+enff rqan
6en-1 7??7779^
.FerT-1 ?????
?Fe{t-1 PP??

rr{lra frEisr lYo



i6,ETI MrC.qr
iDeII-Y P???
iFeII-{ ???

, X =5wqrftqnfr
fr F{rErc ** qe-trrs qr6T rrrcFr qe+.€i t

. iFeTr geFqr rqr<r R 11 u-r konff 61 r

. 6efi qrqfi sErr;Er 6-q 1{ q-fl kqrfr d( |

o aic\ E'enqr !r<r qrfYFfr iEenqr kqrff {-q.cqr u-Et uq+i 6 1

. :F',qnqr koffi rr{qr Ek{r 1{ trqr r {frfl i1 qa1 61 ffi r

T€ q-+,n-dl srq frqre+-fliC qfu fuq.nrqr r<d rr?i (t+-q I q-d rrffi'Ere

s<dm{sr qr{ { zrs er++1 qa-*ra r (r<flie cFi ?ts€ I rrr-cT sfrrrqr

F{+6 sTre-\rqf+1 qrtc'( *tegrc. r iR rnE6-fi s-+rrcT ilr5i k{ qr

rqe-d srT6. m+ne1 n+v-fe r

k{rffi ftTetur rr+ trrq'rn frrerfi rhri (rga ffi
k{qrs-Erc s-q-d yrft arcer€ era+q rFi ilTrsi { {d Trs"Ere srq rd (H
{frr<r rfr W-{-dri ffic rFi srtTrli rrt6-( r q-<rft kerer+ 6q.rft qt
qffi s-qd rr{ ata+rdTrii * rq'qi+-a r ri qttfi *rqq rr+6{ r trd
rrrwor fltqr F{flfrn W qm+rft fiq qffi qc qrztr<FFT mftr ffirsqt
tt{dr ffiq ggEPim dqr{firs rg+ea rft kflIFrqI +€rs{ ilrr} (
3rr4{qisirl3r{trR gm r{ ilngt rrd qlr+1 urrun (rftirr Te qtd llTdr
{TTE 6 |

{&re ftItiut 1Yl



r.i.i f{€lflIll (Histogram) :

aqrqdsrtq cr66] ftrHlr rr+ 6ccr \r6'd{r Hqrftfr r+{rq]-{ kd.qrc rTffi
q-d rrm- d ? * +-(fr FqR rrtaa ? rri svc qi r sa P+emffi fu-*rm

+cr$r6r qrft s{n T€-+1 cfrqq ( a-qR cri fft-firor qtqr rqs-e rri r rrfr
+-qqr qr.qrfdr4l ka?!r (Frequency distribution) gT froft fifi (Class interval)
qr{ ard BTrq.fldnr @ rrnm + Mqrc fr qe Frqq Fr+rM
(un$-dTt :fufr q<rqr qfi qft\rdl qiremlr 3rr{ +] qIar{TqE qRqradT

q'{r* ffiir*cT qo qi qfrq r qqqr ifr q<r< s-cFs-GF wqd 3r+{wcr

n q6q;1 qlgrirn sro qtwrSa r qco] qrq (Frequency) +{sirfil iTruRcr

qt, qfrq I qTkr dunqrrll a!ft 3rf,{ s-r6s-46 q\r+1 3r+{qrqr c-qq<r qft-qr

€€qr{ Tqrn rfii ffiqrc aarq vfu | {d nqrqr &!fr {<rcr{ qclq

Tq-{tt k€rfiq q-alga qfa qftn'q m {sfr T{r\rdrcr *?tFir6l ifisr(qr

srqrdr r<d 'r{q{ 
qq+Tn H 3{ffia-{ ?ffi gq ra-q{ ftft sr<Rart

{qrn q{r5(aqfu qri Ir{r+} Frqtor q?t qrofo r qe qB 1 qrqrqfir
trdrJrq {rrg{ hq q{qrr6 qcirct rfu :

. x-srersT &lhff { ( y-3{Fqr s(d6} qrqr( ?ere1 rfu r

. x-r[qrlT ffier<<e-{qradr qten c\-6r qrq-scr dfuC6r er<errma-5<rr+}
gql-g trqEl

. y-qer qFA vft siqEre sI6 .Ftq{E, iR x-as {i vP+ vr5o eFqz q]r

'rd sfu;a r

q-sqr i{rqrfiT sqr{66 ffiirf,aqi qrrqrrtniq wr1vrcrw.6a1 r a-fr <&

&fir'<rt-s q{rq( in6ra4r qgqt slrq{fi gqrfiF Bpftq-{ad qrqradRirr

{cEqTTcr Ed{ r qq sr+srqr r&4 iTra.fr+1 gqri ss ilfr q-<rr+l

qretr r{'q {<re-( {qt I A!fi3rdi?i s-r+ i qrqil+t -irsE q-€ r F(
+!frir<aq;r qrirR (srr) q{ER qlqqqr qrrdor +sri ffi q;ir.6l 3{roR (
qr.sHr q-fcTccr qr+rqir gqrg Mrq rL€ r zr<ror ftr rAY<r qrn

trIq<aqrt rr<!t ar<{ qr+( ERqr.dr kiRsr+I srq srqrrard gqri frut@I
q'iq,ig r m s-as q\r+1 *!fur<radri rrcrt &!ft q(rqT ctasih qfr Hqrc
a-rrn vrtcr rr* ?k{fir cr& qtrd q-q r

faii frttwt lYl



freiurq cc'ff i-6 s-<r6€r tt ,

6)

E

E

E
ts

50 100 tro 200 2r0

tt{6 qr<rfi (i+qiqr)
G[r

ftrgr6'f6"d sk tsticlt firu-o rqwr
25-30 8

30-35 !0

35-40 3

40-45 2

45-50 5

ftrl frIIFqI 1Yi



25 30 35 40 45 50

srq qtfigr+i ,&ofurtrr llq (origin) Ez {{ q'|ri ftqqie {{ v\r+} 3ffisrcr

trd orftF-sr+] ftrdrrrc e-{rgfr 6-rrqr qqzFi qtq-6 x-sIeTiTr{ qtt+ Greak)

terq rfo r

ftrer+ z.isr& a'scid 3r+1 emrrccl ffific 6N?Irc;r ilTrq I

q.i.v @a (Line-gaph)

T+eT-{+,I @ slt ffi* (Graphs) {T ar6' r5d g'{Tfi'ffi r

aqT-{+-6sr* ffiwg{R qq qre-+1 rn$'sr{ffi 6e ri ftuiioT rlfrq I

ef,drq ilqEd.firri q-et IIFF-qrcY<I tqEIrtE' (Line-graph) qre q6 vqr{firft

aqrrfr atn .rd qfo-€ t iTFl=6'q, sqi, tTPcr+T Rqfrrd kflnq',

fdPfi ifiP( qrsqre e-<.f, rl'-i.tr<r Mq"uRT rrd'Tfi qW r q-& WrqrErrfi

d W' st& q<r qtc-sr ffiq+.-{ri iqt'q-rcr qtn rrt rrfuq t sfffrur+l

ffi \r6s{r ffi qfi kiqffi drqsrd} kfiq teltffifi tqrg\r+1 B I

E:00PM

vrl-rt

r<) teTheqn ftrcrq rri'TIrryr s'r+ rnfu rqc rlffqd W{d ffi
sffi66 lT+ rFi6{ r

6AM 12:00 4:00PM

{frril Rniqr 1YY



. drFFc Fid igT{+1 S-a€qr <rq-.i1 ?

. q.;Fr<I 0t r rflr-qr $lT irFlin-q \.qi qqq 6{ A ?

. g6 L{ (RY sqaT) qr <rcfi-q +lasq 5rd r

. arqirqqt Fg{I: qER 3{r\'6} B ? iflfq I

+A q€r svq-rsrfi s-qs-( ?Rrccl6 Mrsqr Wr r{+ fic-+1 kor<.6gor
qrq zrd FE-i-+1 qrq r y*rred r-i-c pt Hvrrff-rcqr sr6T'i tt.4ri \'-+i
q-ttrs r'fu I |qfufiqatr q-nt qe rrr4qfu f{-+t'iiTrg H qiTiFr srr
qvrrsor eftr qrd F{qrdqd knr-r+l dFrFq, 4{,.fr Bils-d qst, Ersr6i 'rtd,Trjqr frT{E-6Ei qrfl{-+ wq({ qIft dqr€-dG ffi4 q{rt qfi. rr{ qqrg{
sf€q, qr+ rr<t tqqnffi qm6rft+6ccr iqfq-c-qrt qlht onwr
fdqr+RTs6Fdr{ qft M'q-*rTr qm 

'rfr ii +6r qri?-di- r w* : uqq(
aqircfrql Ri{+ TIrqqrt kqrda grr vitd vqTqri Fqqrff rfi{r+ iGlfu?
d{R crfr tqrs-{ F6( |

1.t.r .Ffr" eie-charupie-diagam):
ftre-6 rffi d q-sa ftrqril {< sr kd+1 frfli-< *rn t€E-{ Tn ki rftr
q{ rrlie-( r lnn qnM r*q .r<t cr. awrqn+} q< i@t tfoerum(
iio' rirr (d-{r rrfr ilqrqirar 9-&fi fiwr (ttems) rsqr{ cftlqfud rr+ siFrds
Hor<a't r ccr ft<r 1qpl 61x-er{ ilPd{r qr qifi q{ qfr rr+6{ r ftrei-+
rc{r+ yia-6 F+nn crq rr+ aM rrc ci TrcT a-q-+} qa yqtq r{6( :

ffi Eflsi qi'!T-:tkwr zqo kwrt,:oo"
qt'ri4-cr arq-f6sit W qmd q-tcrfrql

lsflrq qg.sfi frqMo rrt T{cr eq( rfr\.+l F{rdr{ STqrF sr T{k{
(Pie-chart) qtrq r f€ er $iq-<i e& eqrg+] Ce-+r rr;i qqerg qpd{rdqr

icTts-t cig I ers Tn-+i Hu-qirq ito'Ei i(rsin Tqli fu ito'
qri-{ +ffrlrEtR giAT qrs+} +rq q-m flii Atror.i +6nrgn qFr {.rrs-t
ciiB t l,EqrFi{G mF ((q Fsfuq-i q-qrg-{fi qrFr eqrCa,-drt sfu{ITcr
er{d.riTfu rqqffl qrfu 1tT ff,drt loos=11oo a i%=i.t" rrft F{fira
qPo-a 

r

TM iiffi
\16 F{r qtffi qtt{€ qd tc-{ror ,

qfuftT tnivr

EErr<"r P<q I

lY{



fi{6
qTETFTT

RTeTrcT

E{q{
{rndr
qKIFIKT

q{
T looo
T looo
T l{oo
{ YOOO

I looo

3nErrt*r qik EflPqr

T( (qrq+-dr€ fdFf,fir qo, mi,
qqr qd _r li,{oot_
r+tn qqr ed
[. 13500=360"

/ roo \"r. l=l 

-l
I l3s0o/

3r6t,

qrdrqr q\r+l u+= (ffi , r ooo)' = ru.r'

ftrerqr qqd *=(#|o,, roou)' = tr't

* *=(;*xrsoo)'=.er r

s{ncr qq6} *(li*-rooo)' =,oo.r'

,nrTFrren * *=(;*, rooo)' = ao'

rq m qr{rfi{ gfluR qrft Til{lri fti Fr+t@ ffi+r
6qrt qIftEi 

1

lYqftr< ft(wl



Erid F{flrr

ir*
lz frrtr'tswwi

E(t'*
E

zrsr+n ftrer-+'ri{rn qf,ffi s<rrrq kt fueTEr rrffi kqr{trsqrt qH 3{r-

qrql rsr Ei s{d kfiur, y*qr lTqsn qfuq r qrffi tm, \r{k{qr sIrE;A

rrfri +rr+r drtT s{q-+} sfsEris, \rscT kii-q-nqr vrtgfr re rger
flft aqrq+-dni a.dk{qT nfr rqc m r

R.i.q qkf, Er{ETtaI il-fi' (Comuiative frequency curve or Ogive):

h"qnft6{-drri qTR eqrEr-dr-dr qW rqdror"r rri ft'frtl atr+rtr.n k{qrs,
Ttrrns', KET ffia < tffki?i ertqr 3r.afi mgtdqts sfi-rcqr* d qc

k;rnn e t6 Tft Tn.n a,'F{n g+'q{r t{sTrft'fr ffi+, dqrg.6-dl{ rns'cl

,q-er+lvr r+ d dft-+.r #+t w ? rrfr cr< rrt r tq-scfu tfr cr< d"4tg+ari
rns-qr g-<r+fiflr.r.i q+1 qsdr flft+T cft'E q-+ (IPrqd el.r{=IF{frr qn (ogive)

d qrtqT F+qr-+sn efffr r

qi( {+ T,ft-+-d ilqtq+-+-r fftaran (ctass-intewal) eni ffi 3Tercr q{ri d
&oft3rfrr+1 stsq-d ERHffiqr'€ 6rsi qeffir vq+-c-t rrft rr<-i sn-q ffiqI
fu<T (Freehand-drawing) IIIkI qi e-r iumni qkd Er{qT(6I {fr
(Cumutative frequency curve or ogive) rTt{€ I dt qq; vfiffi }gpns. 111n"

graph) dt I v?+tr qi+-sr qr dfiqn qk'd EIrrETTftIT fu+Tff ffi drP€r+r

qcTiiil tree{Pcrd dP{fuqtt d srftT rlri qP+-q I

rF') $r<I zF-q HFa lless than method) t
q) r<r q& fuPa lMore than method) I

crq <qrqtrsr€ fr Er rqn qrfor qTftT fiIs+ qtqd qr(qr{f,I erfta-+r+1

ft-qiq q{ BTrirrrfi ft frtrdTii Wqrsi rfr;a I qkfr u-4d'xqcr
rut qt-+r 3rurqr Erfi 6qR qlfti fuPa-qd'r<r 6q frP,r" tTfu€l r m fuF.rErc

rl{trd frrarur 9Ys



(fi crkrfir Err' .dttETIA TrfE sffi rrC.+l Tq and-g r Er* qkd
EREraflRr{ eEi a-rcr 116 qfr4,r Bnur(Irr il-fi a'qn qrtG frtrqr* ,rr<r c&
Hh' qPrq I znt Hbqre EH {fi'qrfts{rd ffi dird? rrq+} q=(g I rrTkr

f,qper* qtqd Ersarcfl TflTr qqa rrct F+aor6en wi.rle r

. uF6-sr tdd6d qerqr HqrqaEF) ffi3ffiadrt r ardt s{Fcr ErrtEn<tr

(Frequency) tld t

I fiqqn'qr€ 6.q{I' ffiT lldzptot{r*zEr k€ ./ ffirg+ I

o kt ilrrg(r+] ErEr'tqrt rqvr: FrrA dqt wn r

o rq, gk6 qr(Er(ar iTfi iFrR EB I

q-sa ilEqrqr,qr{ qkd qrrqrcfl Et=F'irrrR vtk Fll r

d Cscr F+sr-Frqr mm q ail qftln lM cterfi'frqFft+ srq rtfr
sTqrEF ( ffi T.gEn k{tur fuEqttrR B:
elqrw F+wft rq€qr
0-20 l0
20-40 15

60-80 l0
80-100 5

qq ilqrg..6-drg !1r<I slT fuRr" erc ETr(GIr(flI arfuzr qqrio:
eTqrg M n-qqT

20 $IqI zFrI l0
49 qqr iFrI 25

60 $r<t ?Fc 45

80 1I<I 6'{T 55

100 }I<r 6c 60

u'fi aarq.+-dTt fufu'qrz qrrgnrff ark+r rqn q<i,

cFdrq4 frsrff rgqr
oqr 0Y<T q& 60

20qT 20 LrF.r qa 50

40 sr 40 sirr -.ra 35

60 sr 60 w<r e-& l5

80 qI 80 cr-iT Ei& 5

rtrdr ffiaior lYc



,rE, fi E+ aqr{+--dri qkfr qrarrfrr {fi-cr sr1-d rrcf, tE* kftrflzr
rkr rr<qrfill 116' (Ogive)

qfritrr rrd :

o aqrr+] Pq-{ffi{cr P{rrd qffi'qr W.Cq.ft. cftHr sfrot Ir+ a-r6rir664i
fr-{or t-q6q{ rr{-drq t ERIqrc rtTRI dcqr{-l.qr{ F{Trns, <pr ffir,
ftr€tqrc, grk* r dqz rqn cFi*( r

o 3{rd t+qFrrrm BTtu1r{rfr srgq, etfi, <fue r qq-qrk+I k{nffi
dEqr{fi (r{mq-{ rl-tfr( dqq6,, g+{rrd, iE'elrrrf,, Err6r{I, 3ilft war(cl
Fq cfu r q-st rqra-t rlR:\r+l dqr-{Td 311urqql E-{ dqr{dE'ftI qlftr E-{
urs' fir€T sc{fi Cd, Y-*4 dqr{6qrd +qlk{fi rqe rr;iilq r mt
s<< rrM ffiqrsra *er<r (-{iT66 crq rr{ qffi;Bi t . *s66 iq,'d
yfrrrff ars{ sfoB , irt qP< s+q rFi*sr r

r<{ <rcfi:
. Asthanq B.N. Elements of statistics, pan | & 2.

. Gupta. S.P., An Easy approach of statistics.

. Gupta. S.P., Fundamental of statistics.

o Saxen4 H.C. Elementary of statistics.

rfrrd frnnql 1Yq



qIE d,qE[f,, qfutl, fr, frkrrtqqq{ffit frkrr(

qkq:
um, qrt ?rfi ETfirEn(irr F{ilrur€r rnqE6 Bnkqre ar-fi nqrq+ iF.{ft +ftg( qr

kaft-r 'Tq( tior 6-1 q-Q q'rr+1 sq qr-{fiTfr crq rrH,Tftd I qfiilil cr*
dqrq+e,r wq rrgWi Hq-crro,'or Ertcr qrftFrft sr< rr{ otrcrg .rfu r

s++ <car{+Esfirt Trfr ( qW aqri $IIET qrftr rnq', qrj r affi+
ilrqr-{iF,-fir qq fr{T[I-dr66 ( 

"rRkfi 
6q qrfiT qrg{+I qrftT npTqfid6.6i +qqr

Eott tr{+r ilft cc cffi slsrr6t srFHqiF c6g5 r g+& zRr rIr&IT rTaFF,

ck$r, tfd, i+{6r< Gange;, BTr<?aS s-(ffi k<n (lnter quartile range) T
frfr66+1 rtq-+,r iliqr q-qi TtG B[ r

ftqq{q
1.1 rtEFF'(Mean)

iF) +e cEfs+1 ftreroT .ri'srqqr q+fir ffiTfi66-dr* Bn-Bild ffi
*rqrg +* rrr ilq iln( r nr+( ffi qqrrsri tsq flnK dt€qr
s+q-ird qr.T fuq r nc zrs* sTrA

15, 15, t4, 16,16,14,18, 15, 16, r8

rsqf.l ceqr c{.q +r} :

o ftr#rs'nH qEr+J;rc-+i sftfrP{€ rr+ crdr qq.qt + Ecrqg ?

. <ffi stdt{ftr€ rrt ffid q.q.qr EFITft il.id f{r ?

q-a] e-gsr '+{-d" ftrfiri-r anrra r q'aql m-+ri q-qrs. furc r iqrqb
q+sqTqr-i +€( k+rfi rri r hqq{-src ffi:
*Ra (Average) =

l5+15+14+16+16+14+18+15+16+18

_ t57

l0
*ra qq+= ts.z

T6i, qA ft-qrftI6-di +(IFmrd q-qrrqre ;iHfiP"re r'r st-s-4-dE

. TcrIiS (Arithmeric mean) 4I ,1Tk( BrE-_d (Average) '.{k;d r C cit Arqlq.6+j
znrft ftTfi fufir<T + qr-reT -ihdr , '.1fr eqr rr+ kER qf fi.r( r

rrfrta fulrqr

l0

l{o



fdqr{f+l ffi cqrrsl cqs Fr+ltq-S rrft q-q q* dqr-{.fr6-+i ch
qurs kfirfr qftFBt r Tfr 95aqr rt+,q qt q:qrq- qrq rrqqfu gtit +fr
sEIEilrtF fu$ c.ao Frmrd 3Dqrq rrd ern( r

fqqnffi crql ilqrq6-f,{ (+fini !ir}r qk+cr (r{qr w{ tqffi t qnr

rffi *{d qr cq+'Frg-q rr+ tTq,t hffi qrrdrt 
E-f,+i sqff ari6 rrd

6qlriEugcavfrr
rr+ i= -- , ERtrtT x- z1rllifia' qqp 51 1N'

dqr{.fi
ar hqnffi qFrsr4 rF,ril+1 Wiq€ 50 qI k{\r+] Brffi-6 cfteT|-qr crq
rrhn ar{+, kqar{sn e:
clqfrw : 20 25 30 35 40

Mvq.qr : s lo t2 8 5

t dsqr{€+1 q-{q.qfudrq qtrEn k+ra hqntr-rs qimqrfi qH cr6r crccfu
+fr * drqrq+-+} qmq+-drt x { P+mff c-E'qrqTi g m.ir keergr< mfter
aa1-9" ern(;

x f fx
20 5 t00
25 l0 250
30 t2 360

35 8 1An

40 5 200

k{pffi (q.qT6)=4g Ifx=l 190

q(q
I q-q s-ftd'6t eTRrq+' {

irsTrfi q-{qTA rTrrr q?cr

3{"T}rE

kqrfr sq.wrd r$T-{srfl mtr qrq61 +tsein€ qqT
q-{+rrff,rftc qq+ M eflq r r(ft qura tmri r

rrt tqlr: Trft*5 avflq.o+i ctrfi (Meanlkr #'fl ftrmqk+rEqr m:rcr
qrfa r zm6r qrfo Hqnffi llqrre *q-(, ffi crqrqd futr
,q<r rsa gETF{sTErsqre it qqr{ ffi qre (i-d6+1 rdT Fsdqr
frrfrErffmrg eqrqort 6;a rqqrqrd ; t q-{rsi rrfrq.r

Trftr( flrerqr 9{1



I190
40

:.i=2s.75

vrnq{ B{-{6rTft[-ftq qw+ trord srrqm rr+ ilTrq t

kqrffi d ch rrnrfFT (q-sr scrarr Yri'flLfrr+l ftrcrq qftcfrqts't'
+-6r qrftr y+rr 6at ? zngrd A q.rffi qq ? ,ri Eitq'r EqEIt6-'{ rrEi {& i'e{ql
qr.i r fuarscr $i-d d tt\ u-1ra q\r';re +n fH q-sr qtrfrq {RU[-+]

ftrersr+r a-qqr srr+1 gqdlftrdT r q-qrfiml fltqr 6-dq-( r+ { frlTftlt-dr{
ffiEP<i rrrfu r wftr+} sil6-{urm q-q.FTt'rfu ftnE koriqfu F+qnffi qIK

rrH frs-d-sq-ekrwr q-+ir qr E-(qr ? {+ \Ed-q-fl h=n'fti sTqr{+, 6c
FqrC rri E,eTr+i srqkr qft' ae m-d 3{rt( E{r+1 qr{firft qrs{ qPd--6 r

it) rq*rrnrfrq qra-fi+ ftreTsr+T x'rrcT ++ 5t: rt @ 3r+1 duTlqs F(rr

rrrrqr rfttrF iF.'(rft Frfira fqr i lri nq qt:
iE'qTr q iFI Eqrffi glq rrtfi vr<rg+ kar.;ren e-t:

nq[rqfi F+sF@ rC€qr

0- l0 4

l0-20 6

20-30 l0
30-40 20

40-50 6

50-60 4

V{cT f i EIrtrqT{CIT (Frequency), x f qq (rqen (Variable) t N'' l] ' - -

+ qftunqq} {5(EII (Number of items) Eir€ qqrfU t

ftrd fuerql 1{l

.rrkIl qTFr.FT 3{-q g-fff,{qE6



t erWere Fqqnftrsrilr* qE6 kfira qrn( rti sffi qrqrfirdlt +re
lrd ilrnd? F{ffir$r.+i arPr+r rtrt qas k+rfr ilrflq:
flqrg (+ohfitrr) T{arTl-rT (m) er(trnadr (f) fxm

0- 10 5 4 20
l0-20 I5 6 90
20-30 ,< l0 2s0
3040 35 20 700
40-50 45 6 270
50-60 55 4 220

N=G0=s0 Ifin=1550
srq,

rqrqm qa-6 Frsra,

- Ir-
- -- -tJ

.t/

_ 1550

50

.'.i=31
REq-+i Ttfr-F aqTq+qrc q6i s*t-c qM frArqrc r{+qtrfrq qaa Frora
sP#:Ei | il{ qilr{ilr qqqrds rrq+l Hqr-s,.rqr r* dI fiksrqTz wr+ lT+r<r
tilqrq (carculation) rrd rnfr EE r c-ftil f,qqsqrd q.o+ tr+rd q-+1 atc6r qfr
e r rsqr{ *a dfo6,r (Shortcut method) efr qfTq I q( aft+rqE rrErf
ftor<r ft'a irqqmr{ mn+ qfr tffird rrfuq r ccsrt 'a,t r;rrgi qftq r

T€-drt iFfu"d r{a.F (Assumed mean) ut+q r +fu+ r,z-+ei ymrr rrd r++
qatqE 'm,qra +fud r"aFF e s-cr${ qlg+i w-+-dlii d + qqrfq I Ers
AFa6;qrC rr4li6.rl-flI 11r6gq fuH.qr r*rr rrR-A:

I**=a+A_i

ffi, a=qfu6 qq6,

Ifd=sT6 (d) ( STiiE{rrdr (D d rrqqE6Fr+1 frrrtfi-{
N=errET{flii +q *q r

3irl,

tA d q{ T+rr qk qrt{+ frqq+-+l rrq+ lkom ernC i zrs6r qrftr

Frqqtmr rr+ qrrtC : ci-fr, EEfa"d qur+' (a)=,15

qFn twr 1{t



yrqrq.€

1ffi3F6q1

rft;rlil?f (m) qr{qr.f,r (f) d=m-a fxd

0-10 5 4 5-35=-30 -r20

l0-20 l5 6 l5-35=-20 -120

20-30 )5 10 25-35=-10 -100

3040 35 20 35-35:0 0

40-50 45 6 45-35:+10 +60

50-60 55 4 55-35=+20 +80

N=50 ffd=-200

r[a[iF'ltlfrlcl ({
lra

x=a+L'/J
N

-200=3)*
50

=35-4
.'..r = J I

qd q]r+1 flfier ilE| .tg.4.+i 
qaq' ftr+raqr ffi Trriffi (class-interv'd) qrt

wTAaT rnR qfr ftr+ia'ffi-q I {Kl rrft wr+ frrflEr qr h<er.+un 6ei :

I rd'
*= g)r+xi

N
qqlTf 6t=d/i, i=qqi<r Eq t

qTnr+ ilqr.e."Eqrt Tq dkmwrd ftmar:.run TffiF' k+'rfr' {fl\,=T qt+.;E r ld
zrfr+i ftreror rr{ Ki q'Tft rri'triq t

HRr{..6

1ffiFR)
q?Trilq (m) Er(trir((Tr (0 d:m-a d=d/c fd

0-10 5 4 -30 -3 -12

t0-20 l5 6 -20 a -12

20-30 25 l0 -10 -1 -10

3040 35 20 0 0 0

40-50 45 6 +10 +l +6

50-60 55 4 +20 +2 +8

N=50 lfd'=-20

rtt46 (a)=3T6f 6fuTd wr6' (a)=

€rftn€ RTtnuI 1{Y



TtTfffi (i)=lo
ffi,

\a'
X=d*Lxi

N

=35+-2orto
50

=35-4
.'.x=31
zr<rft er*Fqtrrft{ qta+d f\reror rrqi *oftqTsR rETFsrF' (r+i yqtrr rrft
Fr+,rA ilk+'r ffi qfrB I qct qr€r+1 ffiErc rrarr'k+,r€r rh qprrql
{€t dk+rflz ffi T (GT dt +,1 66q 6rnsi rrct h'qreffEs .-91 sq at
rrH ertrrq tfr rrkfr q r

r.q ffirfir (Median)

EF') 3rwTnrrfu qaFF' (Mean) +1 qrto) ftreryr k+,E T{rk
qfu q+,qTr kqrfi-n qP"T6T (Median) rIffi +,d fr it (R ? fr qh q&r+iile

d t rk Fqr fi | s{+1 ffi qrr;il qFi +n +fr f+entrrsqni aTrcTrd

*q ,ffi ilnK m*qr fu+ .rq r kqr*ffi *q P+.Jr. qr krcr.{sR fH :

35, 42, 41, 38, 40, 42, 45, 37, 44

ffq ilqrqfiEflii qrfrtfu E-drcir rirrqr flqqniqr,

35, 37, 38, 40, 41, 42, 42, 44, 45

q?i, ilqrqrfr fio +qqr qffi q14 = 41

fry)et vq + qftnET gq, Fda *t f+)eil rE=s q} qE al qftr+r fr r(2 ) ' - \2)
qfr sor<or ffi qPoqsr rrffi fr rtg 6 z qffi orsiel ffi rFi rrn( r

(N) : 9 E, W, qP[6i PTI?T EIT FTTttfrT,

qr E-frefu srfr rrrn kf,Tqrr Trc<r frm'ftrrqr qH,
qTTqrg ffi qftr+r (Median) lTh'q r er+1 rr<r qftr+T ilrrr{.+.+i

fre'a +t<q rrm fr, qs& ftqrw\Trg Eo, 5{ q{rq rTr{rrn tqrrrsrq rrrig r

(odd) Tgqr F4( (czrr{.m-+i fiqqr qf qr{

ffrrrrm Eei, Tfr Fr+.rm qf+e[ | il( ilQqrqfrtnF crqr er+ffi gq.qr Eil{

1{{rftrd frIerqt

cr) gr< fleq'r{s-4T vq.qr



(even) xgsl * rrt I ri c{t rfi r<* CgicT ilq+i g<Errr t<C( qk+r trtr
qrngi qqRI rri qTrg r

ffi *q : 35, 36, 36, 3!, i!0, 41, 43, 4s 6, I

{61,

&6 4t<fl ciim aqrsd cr< weT crr +{ r q+il Er+rqrqr {-qqr ra6r
gf*tar trr 3E( 40d rq+rrff,rfrc r'a+ i ufu+r 6q r

il++. ck6r - 38 + 4o - 78 - ,,'22
qfu qffi qfl-{ ruT tnnc( cfr ck+l FftFra qtdBl | + dqrqficr
rrffi irr[r l{q€fl N)=8 g r erq qffi er;t qifl ErrIN<I,

lv+l - 8+l - 9 
=4.s fi cE r1'.r)

qq-fif{R qffi rqrc, *fr ( qt+ Tf+} fr"qqr qie r

aviq re 1 ag fr 4mqr EB 1

F{++ ch6T 38*'o 
= 19* ,2-

ctq TIT :

20, 22, 20, 21, 24, t 8, 22, 20, 21, t 9, 21, 20, t 9, 23, 25

fr ilTmr g-drrsqr€ qrcarTqR E-q{r: iliqllr kcq< trer qq-sfii ilr+i Tflr
{-qq troi i
qq yrq-+i gm i c?fidEr E.;a r asarqaffi] drqcr c.+ (50%) Br{dE;{ + qta-6,7

d r qffi pm q'irT ilnsT sffdir+q"66d qq.qrr{r t qft BTrsr qfu€ rr*
rr{ q"ffi mq hflK {rq c-d r qft sr+frFr6s-+1 Fg.gr +i B qt
+rq-sr Timar qTc-66qr€ qtk qrdr vrft rrFr+1 en;T yirT wnsi rrfuq I

cP(zI-dF'r sl?rr€6 (Positional) 3ft{a A r qq-qrt rIunaT6 (Qualitative) nqrwcr
qfr rftr,r{ qftFB I

q) aq 46 srqr HEFffi dR (fr€qr) ffi u I T(r+l qkfir 6fr
rYqr.t qqm rit:
frq 6us)

aqr{4.cr 39 #{ r s+n m cffi srqE-fi cr{ fr r csft Fr+@ qm

qfu-r qrq;rfl qft sffig r

qftn fu+rq

r00 rso t40 t20 130 160

1{1



i{zFft d. : 3 2 16 l0 14 I

T{ dqrso-dr* if(Er E-qqr fuqrqr nqr :

atq f{qFfr R-qqr (D qkfi Er(ql( r (c.f.)

100 3 3

t20 t0 l3

130 4

t40 I6 43

150 2 45

160 I 46

N=46

af.T,

ck6r = l'*t)nl *.\2)
-f46+l) Bit q".

lrl

=23.5 qt qE,

qkd qrqradr 6{ (column) d q-s-d}€-d-{rc, z:.s q1 r< tlo ai r

qk6r =l3oEq I

{qfr ctssd ffi ckfir Fr{re ft-€ |

g) r,ltqa aqrs (Grouped data) Er F'rc<< &!fr (continuous series) +i
qk+r:
<rftq( aqr{6cr ckfir P{6ra-6I qlftr cd,qqq qksr c-+ rqlra} qPfqr

qfa€ rsrff-.€-d a'qrqoqr qPa+r c+ e{r.t {dr r< (a I q-trqrc qA[6I c+2'
rqrl-+] qtt.flq rrffi Sa: Er<Ps-6 ckfi Fr6ra rreaq I

g<rr<ur+r ftI:
ireTr (, Er 50 qrr h{rffi qftrf, Fdq{qr qr< rrtqir gT<rqr Fs-{ruT F<g\.d

a r qs+f qk+r oft rter t
gTqrr€: 10-20 20-30 3040 40-50 50-60 60-70

F*erfi s.: + 6 l0 15 8 7

411{rt qkd i{1qEna61 ff6lcr {r6qr,

r&rt ftrtisl 1{e



qTqIgZF' fuwff rq.er 19 qiqfr Trcqrrdr'(c.r.)
r 0-20 4 4

20-30 6 l0
30-40 t0 20

40-50 t5 35

50-60 8 43

60-70 7 50

Tdt 3{TUr(CT gTqrq..F' 3rqr( cIfifl Yfrr Et-flIFt

trqr fqEmff tr{.eqr N=50qr6 Bttar lia rf,r'ilnsr {fu-q

e6sy = 
N31 *
2

=19fi *
2

=25 fr c(
qqi( sos-{r tdqrfr-+ er< rli'+1 Brq+qi* qrm?fu q-ffi a.c'fi fu"qrq rr<r 25

* t+qrff'A erq rH q-qfi i m aqrq+-+i *"a-+r 6a r qrfH Hrfuq,rqrc
qtq$ F{Erffi stcfri-E+ 'ao-50' +o tfu so En fr-qqr q66 rrlT lT"q

st+-€l I qq 3rzr€rrrrt cftr+rdr qftF{ ]T'+ qr+i Tfrq ,T-{ c--6 | {d Br+qTrcr

qkfl Fr+rd qi ft-a'aryrnr 6a:
'/y-
--c.|.cftu-+l=L+2 'xr

"f
T6i,

L=qkmr ffi -irdl {rcr (Lowerlimit)

N= qrtqrrai-+1 zirrTsq

c.f.= r+nq-+r qlipr<r q+ ffi w111-g4T qi-qA qrCranrar

trq.ftTfir riruffi qrrqrcar

i= qParor *ot+l ffisF<r (Ciass-interval)

ore qfH dqg,+qTz d qr rum qk qtdq-+T Fr+,r<r,

N__c-| .

cPt46r= L+2 " *i
"f

rrfrra ftTHur 1{c



50

--20= 40+ 2 x10
t5

= 40+ 25-?'0 xrc
l5

= +o+19
l5

= 40 + 3.33

43.33
ilfiQt auTrq+'ql zrsft + qftnrfir ffi rTkq r ffi Tfr+1 ftrryur rrt
6-rrrTi rkTr -+ft 9il6{qEc41 rqffi6 3T}"rRr+T ilrftr rs rRrRT 3r?relr (
ilqrq+.6-6 t<i rrd ftr+,n lrrr++rft fi frqrr rrke r

fra: qin ilnsr urE'qre r rlr6'Ere rilfis, qiTr
-dfr+T { T€ Tq?ft qq qrrortr+r ffi ilqq'.r qntrsqfrft knn-q

Ttr+tr6-+i qrdrr t+q qftF-a I

R.? tt (Mode)

E'i ftrsurfiT fr-{fi +t ffrqr r qf}rsrd ertqr ftrersrtfraTw}
srrl v+rTq .T$rtg to ltrtooel +1 eRqI 6'qs-q ildTq r q+ Tq{qr sffi
sfrq rrt Tdr+1 qq( fid fr*qr rcq w r zrcrrrT 11 wrrft ft.a.qrffir qrrtrFr
gtr rftr rri?fr qrtt :

4, 4, 5,5, 6, 6, 5,5,1, 5 ,7
Brq atru'<r at Fa1ilt H-d gfrra +i-rsq tq ai I ffi rrfr r fr ilqrq4 (

(++rt qE wfrifu QS aq,n kTT(R (rer :

{4,4,4\ {5,5,5,5,5}
tlm wm qiE qr+

i7l
Ed rr+ !F vr+

qt+q 
r

qft @ eqlqs Efr+F 6q.rTr .E .Ti, Tflr<r T& qrrqrflr q\r+i

fu fta iuooal class) rTftT€l I

61 s-ry<r e& vqqi q+,Y<I Te y\r+1 qt Tqtq qqrqit WWr-tT
BTqffi[rkf, (Undefined) EB r qd ffirelrql fta f+rorlns,r qrfrr onreqe{ frfrr
(Indirecr method) +i rrfrtT ftirq r zrsft {Io kar<r,

{6,6}

qfrm frnnur i{1

qEi Tilr;Er q& srqlq qq?t EE'+1 {r{s =5 qtt hr 6taoa.) 5 6q I

(Mode)



q) rTEliF ( qk6r FffifA irqrtr froftW.;rgR q.riFST+' gffi qftr*rT

,r{ qis* tffi Fr+rfr sft *uftergun wGFIETr qtrqr err;n{ qt 6q t

"fr,K 
eotrqr Gdt irfi+f ilqlq'd'm fu qtfu *qr I ilt r

sT<r{.€ : l0 12 15 20 25 35 45 50 60

F{qrff' vqory. :.4 6 lo 14 20 19 lo 6 3

qflre.fr AF,hf T( @rqr+i te wr ilmli?F, qrFr (ffi<r qffi rtt ftEqq€

t{6lrd ilfrd,r (Grouping table) first qtg 
r

{qdrrd 6rf"rdr (Grouping table):

qffi (6( (Column) rIT M qrrgrrrfiT Tn{'f+1

a r ffi GD qr qIFEra g$*cr qrrrt{rffiT Errt( 3n\r4l TEqrdT-t @ a t

ffi (iil) ql qffifr 4 qr{ sr}r 5{5d*ar qrrqrmr ffi tr\r+] E I +pfr 0V)

", 
*Joeftu"i 6qf,rflffi qtlr r{q rrft\r+1 E i qi+ (6GIT qffi 6rc:t

mfn.fa r fut ryD Tr1ln qf6-dI $eTt4 E}CR ffi{offi fr}q 11fugo}

E I T<rft irqn ffi ark+r+-r gTTEITrqT qr{ tfr krrfr 3T+. E,ft5-{r€ Tf E-{rfr

gt: f+rfrur ilf-rrr (Analysis table) ffirq vie r

1qorrftrd F{rargl

-lxrtLrFF'IIREI I

qr<n{i[, (x)
qr€rGTr (0

I II III IV v VI

l0 4
)10

120t2 6
)16

)30l5 10
|24

\420 t4
134

)5325 20
)3e

\4e35 l9
\2e

r5 l0
)16 )le )3s50 6

)e
60 3



Hqq ififrfi (Aoslylb trbtc)
Size ofthe items

a, +A rFfi] +d 25

Eql
<Ie : kriqq mtq-a a-qn vrct vqlrn arkor qr e-crroqr mrr<r at
qr(Err{ q;ragTfir qrft rfr{r qyd erTqTdr+} Twrqi ft*a qft-q r

rr) ka(T( *!ft (continuous series) rIT q\r6] dqr-{6+1 t-fr ti-4srasr qIFr
q-ff<r qP6{r qTril.rc (By inspection) qr s*rr drkfi { fu{-&qq dlfufiTqit

Frqtq ri ?rfaq I tdrrr66 Tfliiqr crftT qft-sd ffi aqrWcr r{R qft\r+r

ilftr+r+} qR rrtr drk+r oqr< qrka r zrsft <rkoror qrgrqr tr-d arTITI
(Class iDrerval) qirl irrns{-+qPd tm F++ra-+r vft qr ratrr .Tfr k6ra sfls-€
I Fr.fl( +!tqr trf, k6r<r cfr{r rrf{i {i lfqq{qR 6 :

tr 1ys6";=1* l-'fo ,,1l _ I _ I.JI JO J1

4TIITT,

L= tlfr q+ q{F} ild +qT (Lower limir)

fb=t-d q+ fliq<I qftrd rridr qrcqrrar

n=+d c+ {ir+1 qTrqTGT

fr= t-d qi TdY<T qfud <i+i qrrqrrdr

ftrn frtetsr ri1



qT.FFT EE1T { : 200-

300

300-

400

400-

500

500-

600

600-

700

700:

800

800-

900

900-

1000

iFT

IrqqT:

7 9 t4 l7 20 8 5 J

(r{frrfrzRt

3Tq (TiTIiT

ft{tuuT trr

fu qfi fltcT cii I

qE, t-fr ffrord q* rd-rr ffii,

rqdrd ilrftr+,l

cFdrq'6' (x)
Er{IET(T (O

I II ill IV VI

200-300 1
)16

)30300400 9 j23
)40400-500 14

i31 )st500-600 t7
\)7

)4s600-700 20
)28 r11

' 

JJ700-800 8
)13

)16800-900 5
)8

900-1000 3

qlal(ql

Size ofthe iternsColumn

No: 200-

300

300-

400

400-

500

500-

600

600-

700

700-

800

800-

900

900-

1000

I I

II 1 I

iII I I

IV I I I

I 1 I

VI 1 I I

Total I J 5 4 I

ffia{iffir'566-666'fr1

rtfrrd ftrHsI 1qR

qq r( lrqftfi rrqd @r{+src trd H6ra-+l qrtr'c'cdr sqrror tt:



fta (Mode)= L+ f'- fo *i2f,-fr-f,
= 500+

17 -14 * tOO
2xl7 -14-20

= 5oo+ 3oo

34-34
=500

ta rrr iltrli"rirl qrftr rlrq,-+i Ffrirr k{ qH qrrq I qr$qre ta argqF
rFisr qTnT @ drqr{.+-6r 3IEIT6TI ffifirq (Histogram) 6.+r Brt*ril .dS+

FBi | (TT+,r ilftr qq r<{ qrqift *frr tfdrqr rr

3Tkn Tqi rrftgor sfrfrd66' (rla[.r', rrk+,r r tal +i ftrErur+i gFq qtffi
kfla qrd rlrt Frffi Fr6rt{qtr1 ffi Fft tFr6 ft{fl+r sErflurrsGng
ftqti ffi, qprrT( rrftqr6r .+rremq?fr sqT6. *sd Blrt{ rftr rrt.ffi
k6m rRrq al r qrmr ffi kqnffi Effi tfuo qrarr<fq qqpdrfr

e-fiRr ilqrqFE6 kK .r.orm rrffsi T tr ilqrq+-6r ffi qa 3ilsd sr5tr'
6q rrtt 6fr2 rri't ffiq+1 sTtffifir Blrcrrrff Fts+ti FtflE wnsi qftq r

1.Y F+ar( (Range) :

E+ qf{ ffqtqr.+1 kilturqT r(r+i v*rr<r q-fr (t argest) r1q r qhr<r qrfr
(Smallest) rr+1 wrfidtii kRR (Range) rrf{q r rci @ ilqr{.+-+i +ffirf,c
q;fu g rrk tq-i{ r ur€ ' iqrfior Frqrrft tn,,liqrtr66e} qrk+, rqE €q r(
FFr(+ BR:
3500, 4100, 4900,7500, 9500, I0500, 12000, 15000

zRrrfi 3TP.rfi'ilq illFr, r 150001{rrr illFr r 3599ffi q<R (siGF',) 15000-

3500:11500 qq r s+t Ts ilznqr+1 tdrwR qli us00 qq r rsqr€ qr€r
6TTTTT TT6[,

kKR (R)=L-S 6q I

{6i,
L= qqq<T E-fr vq r
s= {qq-<r grfr .n 6q r

trH ffir{+.+i kRR trf,r q{nsil qt{ ilqrqa,+1 trflf,<r Em +ti<c+i sq
ftqr r vqlr<r rrfr qffi qr ffirail srfr( ffi rrkq r

qfrrd frrcrsl 11t



q-€:
$qr{s 0-r0 l0:20 20-30 3040 40-50

kqrfi s 2 5 l0 l8 J

, qilr<r qiir rrriffit '40-50'T qrrfffi '616' 6 r ilei+ k€R
(R) = q+r<r qm Triilc+1 va ftqr qftr<r srfr af< ifin =s0-

F50qq 1

l.f Tif{trrol f*ar{ 6nter quartile range):

tfr ffi q-{{ffi ffi arwn kr+r ilfu P'rq s<rr<ur ki rrtq:
rFHr straia 11 qqr |ffi {tr+\ mv R.*.qr) rs ron qr{fr t

zo, 22, 20, 21, 24, t5, 22, 20, 2t,t9, 2r, 20, t9. 23, 25

sffi( g.{nt.6r rri{€ni aevr: kcrq( trEI ck6r +qqr Tfu qi *
ck6w< tfror crqfiI q-drrocA 4l-acr Eq fr ( {hr<r rlflrot qr+t

Wrfiacd +qcr Eq rd I ffi + qPfi6 ? rA rrt fi wr,eqr{
irnPs r6rsi rr<q r fi t q€ rq ffi wftcrc cffi qq{trt t

, ffi T{4rvrdt qn Fr+ra ernccffie + T{ffi F{Rn Fr6rd ffir+
df[6rd.+fr lrd irnEi rr<i Tf+1 artgn qrfi d{rn f{6m 6i qH lrgm
qidqr

IIIIFTqNI=T (Qr) { (Q}) Tf,r q.ns{

r q(6T qrft er ( Qr P{fira qfu-Td t cts( &!frqr hEr1.{R

o. = 
il*l dt cE

4

p, = 
3(N+l) fi c(, Tficr N&otcr.ur rerod rgr d r

4_
gS flffqf, (qrqF qI Frcf,{ *uft (Continous series) TIt Qr { Q3 YflI ilngi,
Qr=N/z fr tltr t Qr=31174 * trs rtr Qr ( Qr c+ &oftFil{ (Class interval) vtr
fin€ qr<t{+, Q'( Q3frET qr+1 rfrrl rrt ftrord rrkq:

il
= - 

c.J.
q=1a 4 ,- xi

vi ga
qffra r

(e3)r qtfd qdqi$ (Qr)frtrcn s<{qB Tflsrftt TTRIr( (lnter

quartile range) qFrq r q1qi{rd FcRR qlilrff{ lt*'+qqtsftq ken (Semi

interquartile range) wwar v-qqfqfu Ffqal (Quartile deviation) rlt+q t

rtrd frnlsr lqY



rRrltt,

L=er c+ ffi3rtrt+l er6* +qr (Lower limit)

c.f.=Qr trt toftEr<trqr cIffi *!furffi+1 qkfr Er(qrcfl
Fe' c+ *dr q-(16l sr€Rrir
i=rhirer<GtT qrfiR

il€,
3il

o.=L+ 4 xi
.t

RTqT,

L=erd acft frcr (Lowerlimit)

c.f.=erc+ &ofreTiir€<t qrffi *Efuffi.d qtqd Errqrtdr

FQI tFT {W q<fCiF[ iiiGii?iii
i=,idFrtr(Eif ilr"ER

q+ qP{ aurg+.Erc q+ 16rr+ Qr{ Q3qflT oqrrrffi Tq*ntq fu-{dr gQR)

rrt rrr ornsi'Qr-Qrifrflkq r q<rqri rnq,'d qtwrerc ct{ tsrg{ qP6B t

w*:
100 e6

E
E ts,.s
Dr

E
E so"
F
E zs',,
.F

rekr ftIqst 1q{



: zrat @ rIFrqT sITtIrcTI ftq Mqr gr{ qP6-q :

. Qr trffi ffirg'+1 ErETT Enc6rRar.F) zs%dr vrd qn fr r 3rtr N/4 *
qr< fr r cqiTr€ ffim Tg{Hr vh r66q ,

o q, wffi Eil qnrrr.drd 50% A qqd qra il r qqiq 2N/4=ND * qn
fr r rstr sTrvt qrt qk6, (Medium) t fi r {qi( qk+,r ffi trdwr * r

. e3 Tffi qil qrrqrrar+1 zsoz q<d qrq il r qqiE 3N/4 * qrq Et r qcert
rTrffi T{*Hr qH rrP{q I

ccft qr< mqr{tri Qr T Qr wr qrnsdqfu 6,uflE6+f qgi*r Ef,r 
"-{rs,"erer', rrft Fr6rd Tft61 r zrs+] sil6{q6r qrftr nSa qrffi mmq-.6 kqr

T{qi{r+1 k<R (tnter-quartite range) fr+rft Fit r

d q-ser trrn{Tr rrfr1-6 kwqT ffi qrw rlH srcilr{.+, fuqqvn e:
grcrr{.€ kqrrft T-#-.qr

5-15 8

15-25 t2
25-35 ls
35-45 9

45-55 6

q( as{rqr+1 qEqf{fu kRR qf,r {in€:ts'r ?nftr qt6qr qPad T{qtvt (er) {
ffi T{qtqT (er) fttT q{rru1 qt6 | qr+l qrftr F4sqq srq ilqrqrqr€ qFsEril

qr(qRiilr erkorqr qfrlrdT rffi r

srqr{4, (Marks) t+fffi Tr{.qr (f) ql-qfr qrr+Ercilr (c.f.)

5-15 8 8

t5-25 r2 20

25-35 l5 35

35-45 9 4
45-55 6 50

lrErTt 50Irq.qT[ N)=
Qr =N/4 fr q(

=5014:12.5 fi qE r

Q1 '15-25'+1 qqiirrrT -r*g'r

srq, W rqt{r rrd,

: lqqqfrra fiEiur



/V-r-c.J.
8=t+T,i

5o -s
=15+ 4 xlO

l2

=15+12'5-8rlot2
= l5 + 3.75

Qr=18.75
eft,

Qr=3N/4 fr c(
=(3x50y4 fr c(
=37.5 fr q-e

qld Q: "3545'+t arf5qrtr{fi .r+s 
1

3rE,

g* rftr rcf,
3N 

-r.r.
A=L+_!=__xi

ffirri frItFsI

a

3x5.0

--J)
=35+ 4 xlO

9

37.5 -35
= 35 + -'-- -- xl0

9

=35 +2.78

Qr=37.78

+i(,
T(qffi fuRrt (tnter quartile range) k+T ail,
IQR =QrQr

=37.78-18.75

IQR=19.(t3 (€ t

1qe



!. qmfiIrr{:
. qrEt 

Tdr-si d WeI 6'e{r4r ffi H Tdl-+i ilq sffi i
*it qtr flTrs{Etq r q-sft 3[qdr 6r4l-{6-{rc qtr+,, qk+'r, tra, F+<<n r
rEdiw+i k<n mr flrs-{dtq I

. arlT€el ftqrqrqre (r+i E'( c(Cf,fr. qfteTrqr sqfivt Et kqrffi
qftrd kq{cr sr< qio} fl-dRq-dr€ kfrt *EH alqr{+rlr rfr sr+i
qftrrcr ck+,l, qfifi, fl-fr, kcn r q-Sft{td P+<rq .rfiI qrrrsTdt( I rrsft

IrnT ilIrgg;FT crrd6 6r* frre[gTes.FT{ Aniar oroq a-ffi ffi s+rrcT

areq qfu(r{r ? (+ ilqR qr{fr( { (+{r s*q qft\'-dr qT.mri rftrd
prqTur+1 cq{qr rfrwr argi qqr€ rrtilq r {rqrc + afur 3{rA z cfu

ftq{ffirsTfr{ t

r qi w-er +eTr+,r kqrffi 3=Ir€ cflI Frrrni iq{-qri kffi &ftcr tr6
RRrqre rrEFF, chor, reiTlr r ktan rtlr qrrq-&( I

Y. r;c{ (It{fi:
. Asthana, B.N., Elements of statistics, parr I &2.

. Gupta, S.P., An Easy approach of statistics'
' o Gupt4 S'P', Fundamental of statistics.

. Saxenq H.C., Elementary of statistics.

ftrt ftrwr ltc



qElh: qlfilm

qftraq :

m Fdqq qtafuo aE-6] qFr{r{ qFra cr{Tfi-qfl Tqri{r nft\'61 B I ql kyc
Fqvrfi'-66qri q-s-6r r{f6-+1 qttqrqr aqr fuFrq qrur+r

qRqrd-6 qirgi Eqrql lrfr€q r+q rr?q qraTqE Eq I ?R{ irrrrT ricrqdr4r
qRrRsr cft-qq dql zr{FFr +g r rlErr f{dra-+1 srurol Frcrr6 rr+ qi SI"F-{

'rft+6 r

r. frwqtt :

t.! (qt.[firl {lsro[t qRw
qftn fuq-+ ffi erq-{d qftn qenqr A'fi 

" +& qmm y+q rr{-(-€ |

qrq-6] qrdqr s-rtn ffi s sErcr fa"qrwr rr{rrm r r+o eqrer*
C6CFqtar6r (.n t€-fir, +;R (Spinner), En, dRI, ri'A ka-rq .r{rr& r crr
rr{rt 'fr srcrrr66 +4r crFr E{ i rFst €-c d t qrfr, r iff cqqqE
r++ Tr1rn qoqoiim $-.6 qmfr+} e+{r eti rqa rrd orni1r+ rrR Fo

cHr rT6n \rsdr t€-fir srrqi + Bil.ia ? Aqi v{.fr FtcR T< Ecri(I +
qres qtu t+ q-+ e+q ft{ ct{ iqq r s€ d R=rli rffi r dt v6n
aRr6l qd qFrine qrsar m< fir-fr r A ql-ia qt{ ti qi r* si qfrqlr
(Experimen0 iDI s<l-6(trT qc rfi lEii sE qrffi r *fr or{ IH qr {+
q.{sr+} {s-+fi Ttr crq qffi H qf{n Er{-{Fi vftwtr qfa6 ; 1q;,

dra-t Ecrsi, ff6r s.ra qffi or4, rer qrtrcrri es esn e< q.{ v{ rri
qcc, sr ffii 3rqq-{qr {rH scq-+i H tr+ E+ Er{ qfreT'roT g<rror

Et r { fr TiqT Frr-dr cft a r fta Eqrd, i(fir wrd Attqrc< <toi
6a1 r m rnffi qs vqn c{ ri rrlrr Br-{f,}6-{ w€r Aftqrsr rqftEi cr+
6a r Bft vaii qrfo+r qfrqumr atc-qrrs *-* E6{ ? {ft r&o r{rqrt srl
rriqdt r qkqr6-6 q+'d{r ffi +gcr nqrc-${m r qR , qsa nror
sErd 5ima qraEA \rsa cr& cfu-q1 r .rdd .n-d Head qq Fi Csa ntilqr
d r cs cftqlr+] {+1 +rqr rail fr r !r+.F +{cr rfcqr qrf'S ga c-fr
ffiqmr
s{cP6 gdfn cr{qTe-6ai ,,Trnardr qrr H qrTg{cfr < rq-al qq6r F<r6

' (Terms) ffia rrd cqr{ sr r'Ifr 6ccr dr$qr nE qqrgT{d I

T&rt frrHut 1\1



guerfRft(:
R.l qtqki5, cftqf,r (Random experiment)

?.R qfiPrc (Outcome)

R.i qrnc {qrq qftunc (Equally likely ourcome)

R.v {qreq qffFIrIt (Possible outcome)

e.r qil e}{ (Sample space)

R.t q-eil (Event)

?.,g cRfuIfi', q-e?IT (Elementary outcome)

l.tr (r$lrafdl dq (Probability scale)

1.1 qr(eqfirfi FrQue qfn (Mutually exclusive events)

1.1o 3FTlfrrtr EFII (Independent event)

R il qflfYfr EIFII (Dependent event)

1.11 Td kr (Treediagram)

l.li frs ka[< (Addition law)

R.ly rptrT kar< (vuttiplication law)

{r qrftr+I ftEs-+f qrqr rri 5-{m t-{rftil hqsrtqrc+T v*rr r$rfr t sait

s *t cercr rrd rffi q-sar +& r q. 1 ?fu i' q (Er M r+1 q'sa

fiA FdT{qi rfi d rfr&qri +qqr srr+'rfr r cH rk& qR qfr mi cre

qed teTd r ati qq cfteTsr+1 qftsnc {fr 3fliia lIfi t6-cr{ rd'st6;Bi I

s+fr m cfteT"rqri riffi q+ crdrcr lrd fir[E\'+1 e<T cfreT'rfd'i rd qra

qlli hkffi rqql $rq qfu;a r cteTur Er qqd"E-{T* + d cffrwTfr1 fu-crft

rr{. sfui qrfl-or cteTsr sr ffiffi qqqrft cftHur (Baised experiment)

qftrq I iq.* 3rd fia s.rrd qdi+ Eqr rr{lrq} "{fi qt{qrc aTr}d rft rf,
qt6-€i r" r< kqr{t q-m+ sfr kq r il++ {R} cteT"rqr€ qqttr+ cfteTur

(Random experiement) qfrrq rrft qTqr r6[m r qteflr qr 3wfitfiq rrd E+

hk+c qtronrqrt ffi qrq qnia ra rqH rrq{T q<t cftHuT EI

3l-q+6-f,fl1i qqsa-4 rfta+r (Random experiment) qi{€ r 3r+1 r*rrrscr cft
qqiq+ ffieTuror qrr'frf,s m:d iltcB rft gese rt;ir* t

#t'q=at fqffiI ssFitlqi t * cffi rft crc r(rrfr r kqFfft HeadqI Tail

cd t+ W'a ct@ qi 1 gti rat Ctszl sfrElrq (outcome) Head ETTFIT 3161

qftsnq Tail E-€ I E{ €{r'4 qfrunq (Possible outcome) fr wr+r qftqrrro

rftrd ftrarsr
1so



qrsi cqwfl rrnn a6EI <r E+6 cftqrq rlrsi dqr+<r vitt q< r at& d
l[qr{ dqrq cftqrc (Equally likely outcome) i rrfi e-d{tF-e q;iq* r

R+ TFH qipnffi-e.+i q{fdTt +icr tH, T) nqrrd r cst qftFrqr Fr@+

q} qffi eareri rq<r *i (sample space) ttra rtr+ t ca-qr*

s={H,T) +qr* r c<qts r&o qfdirt qrqrd rffi aat fi-r eliet +a
qqrs1r* r qqrq-dr i5;r *r F{kirc { qt{ft-ft q+ er+ ctt E6{ I €rr{
nrd cfrqorqT qi a1lr &r s=(1, 2, 3, 4, 5,6) Hk{d r{i (Finite set) E} I

ffin rrFl-d-6) qarq-+m q+qi {q{+i ifi+ Ti cfreTurd rT{+4 3lP{ft-q-d

(rnfinite) T{a q-a r rr+} qTtr*a <'qR crtt 1fu IFi 6-(tI qtfqql ? Adrfrt
n-{ tFiEm 'cfrslrd s-€r (Eveno q+6i * r} i
vEi* qsa l€-ffi sqrtrqi tq6'ir<r FdqFfliri +{q qffi q[6 n€-rts-{

qql {-< {n, T} fuq} l qdl lsqfitrs (subsers) cft nergt ,r,it, {+ {tt},
{T}, (H, T} < o fuq I qtelur+} Tfirdr{6l r+6 sTqrdni tq-c cfrqora}
qefl (event) qt{d {4I a-"rr< r"ival , *q6 s6-cri i qrq qqd} d-{{ (
d-ffi tre<r rqqr Fr6ra er-s.fl{ri I er<Fa-d qTr+ qi qfu

s6t+ ql Tqi.+i srqr v{sr ffrdrd dM q;iq+ t srq(r+i
{-gr frEra n(s)=2' r*q ,Fiqfr, q-6f vqcqfloi qq.er * rqrm vqrdl

1r(€r (gr (n) 4l ErtqR z" 6e r rR : i TqrrrTr .qftqd ffi sqq6
rq.er zr=8 uta 6e r r6i frfi SA ctieTlr+l {.c-{r+{ + +fi{ter nft{r6-6'-€I

3lYrf,{ ( I

q-rnm Hq cqfd-+T q-q{ rr+ ffi 6ccl PEtflrfir+ (ietta {.lcr F{crc-{

.r,lrrd : t+l 9Rftr6 4I qFlrq Ea:{r (Elementary or simple Event), GI) 3l-trqiT

r Ftftqa qr'rn-r 
r

. gr{q $IIiRr c, r{r.i E-{r,

. ared ffisre \rga dr{ t-€r cm6l 1{ qrsi,

. giula Frmrer* EdcI Er€r (H, H, H) 3lrsi r

* qdk6r {kqr6{ 3rrs+ .rfr fr +{eiZ cfteT"r6.€'+} q+ qP{ rT{r *d qfr{rkfr

6< eft-1 r sfakd nFrqrt-f<re cqriqT lT\rfi Erfirl-F qfr q+rn I red ff
drl e-fi6wrr6 mrcrr qenltr€ 61 r <rfr tqi u-trsi q9155 fr qsn6a

Efira{ (( |

{frr( ftar{r 1q



qfr {R A q-.r $+ Tqrq qft-qrffi vqr+{r q\rfi} qrcT Brsi-( q{ar*r t
sqA{T rrq+t e-cm ftftffi rrql Ehrd , 6 q-{rrd Sfu.nrsq ffi
gErfilT s<d rr{rgi ;Frq rRrg-Trtl{i r aqr{ qh T{r{ft t{ER rr{il( |

qfr tramqr qseT crr s<g rckffl B qi rq-d qzrr"nt sRhr+, EF{r
(Elementary event) qft6i r mtrd {H} qr H cr+ qh G t16q g qnrd 

r

qgZrcI{ qftw (Outcomer rrg+1 q?l-nT ynfurfi qr<i f] | ?trkFrrfl qerfl

cPd-qr6{-{" E+sr F{rrr q.t I

sRt-EFT T hk+e qacr6{ qi{ fr Efirf,€+ rrqr}'.{r ri.?r ilirw (Outcome):Fl
qrqrqr HEiror E-€ rrf, anun Frq sqrr<trrtttrc fri $]ftrs rtrt r ftrf|r+r
ffin Srrqarqn qRrliqr ?rq s-4'R ftTrd:
ktrr g.n,r+ cta{om H 3{rg+ Tqrardr Fiqi H qRuTrc qtsi rrqeIr ( qETr

qlffi r{e{r Fr{n rrt +} er1q6 -51 
,

iltt,
P(H)-rr(H/n(S)=H d v$t zqqt qfturrc TEWI

=l12

Frqqts s6in Fffiq rrft\iFr {qrdq-dr k{ra q6 E,[4 frTrq]r
sgnt Bfiqrd mq{ rqe r q* : 52 cfu ilrscr y irrsi
dqrq{r h+ra, + d rq.q qrrdrer fq-trri q-fiqr rfr rt q}Er g€ rnryflA,

P(4)=48} ftFIT/EFITT tTffi TgT
=4152=tlt36€, I

saii s{q flc1ct qi sar+l sftrEr-dc {qrarf,T +ta eqr€ i nn$ qrcq
qr[rqf,I are Eq-s€i r

{s c{'id firadFr vrftr wfn ftrcrttrrtr+i acqe fivm I

kffir slrr+ cfterurcr p(u1=1pa sri n11;=1-p(Lt)=t-tn=tzge rrutn 1i
Efir A d qrrrqf,r * g ri ssd E +, Tfir A qi dqrqar l-x6q 1

,I.tT_(

P(AFrt rI{ P(7)=l-P(A) E6l 7 lTfufr A +1 Tro fr r

E+ Ea{r+1 tqrarflT 0 T I d fi-{cr r+ !Tq,?Frn rm-dri Tfi'ilqr Eqrsi qh
ftFf E I dqrq?Tr w{rgi +'ildTt srrr.qil d-fr erobability scale) rrfr61 I

TfoR frra{ur lrel



s6it hH {ilr6 A@ or€ ffi fursTwn r qflTre{frr F+rrcr

+-ffi Td kq-fffi r< "-FnsTrfr t

. fr& TsFiil 5 3[si (sil(: li6 )

. 52 cfu dnF{rc qg"a ars ctft frtar qrfl+1 \rm, erei t

o foqirr ssTsi HYei r

o rd, ffi r vffi rE*r rrq+1 +{tcl mir ci' r

r ;r. I ?fu 6 nrr ffi rfa TsrSEr;t 7c+ I

o gdft U+ dft crsi t

o *q*a trfir qir66 rrqdi ftt{rqrd wzr cnT FE-<r trd c+ I

o MATHEMATICS fi e qrsi r

. ALGEBRA qel(qr ffi gseT srer{ rtrqr e T+ r

TTfi'Te-{t.r6 q€ r+n+r s?ir6ror6-s Aqrffi cfr {irs{ wns+rq} r

fufrn qr.frk+ ffi+ qan z ft q6qrr6-d fre kdrfi, TgiF cntunc-66

k6rfi{ tplPfi, qarfYa aqr q-trf}ra qeqrf,o cqr srclffd Ee-{rrs+} Tqrt
kar< eft'oeTrcr P+q t*qroanns rrrg{trfr r

wiil a:sa rrt& Tsru-grqi t ffi d"Trm trsrr rqat &r i 6a t

ffi sr-r t+qq-tqr t{C,

s={ I,2,3,4,5,6}

m-+r qi fi-ftircl rfirf,s'e-{rsr etrrsr{fr rffi Ts e-fi( {flq I

A={1,2}, s={3,a}, c={l,s}
qk s)'i-& sr<r I q-qd rri ar cq-cm l{-d r (t B q-S r*fr Pat fu t"
gsa rkqT al, m rqr A( cEII B r d{ rrrld B cr + Tfr-qr &f , qi qa;il A.
{ s&rT B ed qrsi<-d M+ E'enra"- r<dr r BIsi( q.st qfteTql,rl Eft{tcr
qqftrapr (Disjoint) Eeqr6{i 3{qiE akn+1 scrt.frr qifu\r+r [fil-6t''dri'
qRrgko ftQa-a qr<rrc rr<d r

.rai ,ena=o, mi er Bqr.sk+, ffia6 qsq ETtr( l^c=(U*oqq I

s*fr nr ccrrflfrfi Frfrr+ q-frr66 frsn1 t

ilffifu s6t+ src SEIrtTTrF iqqrfu rqrs{ Trng-firfr r eqcfu tff
gfffllr6{-+1 iFel[qr Brd$'q.r.irfr r

sER qr.sk+, ffi+ Elztrasd qts ftmtr+l q{ sfucrfr rr{ F[f,+1

TdrrdTt zF(T IFF'R gqrfrrd'fi"ft{m r qrfh t sffFGI3rTsR,

rtfdra frRisr 1\rl



s={ 13,3,4,5,6),
A={1,2},

B={3,4}, {
c={ t,5)
T6l,

n(S)=6, n(A)=2, n(8f2, n(Cf2 ffi t

P(AnC)=1, n(AvCl3
P(AuC) =P(A)+P(C)-P(Anc)

22r=-+_--666
J

6

=f*,2'
T{ kdrfrqr{ dqrem+} +q Pf,-drd qP+q r q+dri Sft qr<qfrs h+rfi
q?qrE6A(Bqrerd-fl,
P(AuB) =P(A)+I(B)-P(AnB)

220=-+---666
=t

6

2_=- 5.r1 I3'
sti a r B crc€fw Fri?-o rrcr66 cq p(A v BFn(AFn(B) Ea I

c+ir{6c u6 y$o Pqqnftqrii Tsrelrrs mrw qtn* scrgrf, cH rd
ffiIrSrfr |

rgm rftwur : qsa Ti cftHlrffi gt sr gir< rfi rrsrqr cfrErq \'6.15r€{r
fulTrfrd rrffB rrt ffi Trail qi'ra r d5r vftrur+r ;rT{r*{ qffi[rfud

?r+ Er{ qbfi qa r u-rort fufiror ffi s-flEoTr{qre re r{rrs+i iq* r

R.l Tr frr (Tree diagram):

ffir& qFa ffi r trmrqir cftH"r rr$rm r cf6fr ria rlsrsTrm r ilrrqfu
tq-ffir s$r{tffi t fi 5t rftmum cftunq'f6 kdq( E}a] qttonc qs4 r5tr'
qteflT+) qftqrq 61 r

q-fldTt Td krqr r{ rrER r<d Trd qrnsT[q] I

rr&rd RrErur 1\eY



(qd cf{qrq

H
T
H
T
H
T
l{
T
H
T
H
T

dr* qfrn P(fir { cts rirA Tsre<r ri Iq ka qs r6R rr@ r

Tqoi cRlnc

rrffil
lr{r sP+.i qri ffisEqf{Td qftfllr+l

krufi-&

E
&,

I a 3 4 5 6

H H] H3 H,{ H5 H6
T TI T2 T3 T4 T5 T6

1e{ftta F{Inlrr



q-di T{.niT ffiqTsrfr{ k'#r wr* (xr) ( ,'ilfi qqr* (x, B( I fi ,+3ltdr

cfteTur+T +lttq'q-{ rlurq'sq (Cartesian product) n q-+1 q'J-cr cfteTql qarfr r

cr+ d x erg, X=XrxXz={(xr,xz)/xreXi, xzeXr} I dTsi TTil fu aqffi
Eian 5q r wtffi sErdrorqra qIilk{ s-={lH, tr,2H,2T,3H,3T' 4H,4T,

sH, sr,6H;6T) qB I

T€ .rft u-t vh r.am qteTq66+I gErrtq firgi r qrqr66+1 hqiur rr+ t
ql{rardT Fr6rA +Ff FflTaffi k{'(r+1 M r aqri cfr T€r 3r.zlRi6{

kciur rrtr fr-"il-{ rFifr{ t

f.f wflk{ $ndependent) dqf trtlk( (Dependent) TIFII :

ffi { +a &n, i fi-dr fiiit ( ? sira (l-cl twit{q qe-rs \rsa mtqnr

nqrfi r qra rt;irnfl aifr 1* ga q-f, nERr ffi q+ rilTrqdr +k AE1 ?

kf,rfii Qilo sr-ft sfi F(q ftn++i i 3Tla ffi 1qq1 qeld (qql 10 3ta

il1 r hft fr qe rfi'tfircr crfit-.i<t hft ffi'T+ qqrd{dr i/lo + e''a rri ffi
ci' drrrqflr t/1o ( {.rtr s+ 1/1o EB | {KI Er.fl66-cl qgeT trfrrql srt

qt+1 il r srq?tt, gseT EfiI EqiT 3tdi qzqr+1 e'lrrq-dmE q+ lrs-i tti-i sTn

ekT qzqrF-{ri Erflftffi T.{r 1Tr{q r

+ *'qrqrc gsa siT Fm-€r +rd q+ qqra-dr tzlo (G r qk ri f,id +q Bft

$l"firqr {s-+igi d T+ ffi +e-d e:tsr wm st+ ffi q-r+ qfu frfr
a-<-+1 v-s.wr sq* s+e ffi qr+ qk ffi qe q{ c,Tre+-il lzt 5a t wi
qH Ec-irn ffi Ee-{rdr6 affi{ rrS r s*e qe'er Efir {-rfl rdi E-{rqE

rw mi rri s<ar rfir66-drE iliqq q-enr l{fi{a t

q-g rcnrfi s-afiqTt anc-fiqr gffil{oGr4 qq 116T{ ?-qrs n'dtn

Wa rrir, qrff ffi { tttila nrn qe rrcdr rl1'firslz gsa r{ Fffi 1qn

$tdrqr s,frifi fr t{i 3r+1 q-r+ ilrft qs'ar aq FIE-Er d m{r4-dr65qrg

dTfm+lTI TqlFF'R tqrgffifr ;

r+npr q+ +rgr affi q] qfterq-d qcr

M firds r rccit 1u k+n rst @ M t

rrfrrd frRrsI
luE



sTrnrd q-aqr+1 !-fffrrr zrs't srrld rF-istzil I .+fuft q+{TeTu rc qva;rq
ilr-+fiJi A fi $d qamr ilftr Et clrrqdcsqr€ fuergen-+r .rrft+rcr

kcTsgm r

atdtr zr<r FfiR tqrsgrd l

T$r +r

R
B
W1

W2

R
B
W;
W2

'I[ue 
f{twl 1\e\9



B
Wr
W2

B

Wr

{T{r &r

qffi qe+ 3{Rr+i cffi6 qt a-e rrrfi R} qrt 5{ lrtficl
rfiTRr, {d{ qrgi F+fi q?rrd qkqrcl q'-{6 ct6l qrsd r {qri q} q-{qF6r

Ea{rF{ qlfkd (( 5i I

d6i, sr{IPrd qr{rd 3''{srcT,

qftrfr qq {rd qrsi {.fl
R={RR, RB, Rwr, RWz)

ffic-fiffi a[rs+ Eeqr

Q={RB, BB, WrB, WzB}

;;fld qf.'Tmq-tm, twqr nfoqrft 1r srta B-{1+rqa qffi c-z-r rrd}

qrEi y stcr { EtdI ra{ f,rd qrs+ nftrqrd{ Y *a 6{
sa,
P(R)=4/161 P(BF4/16

drtforsFe,

P(R { B):P(R^ B)

-vt6
--(t t 4)x (t I 4) =(4t t 6)x (4 t t 6)

qfqa ftraqr lrsc



=P(R)XP(B)

il++, qe< Siiilcl qFlrfrF A { B 3nlfX-e e-( qi
P(A ( B)=P(A^ B)=P(A)'P(B) (-€ I

il* fiff( Ea{rFF6} q+{qrm,

ffi {q 1Td Bns+ EerT R=[RB, Rw,, Rwr]

ffi q-q ffi <e qrgi Eair B={RB, wrB, wzB}

q6i,

P(R( BFI/12 (F6-{ F6, qtrn R( +d +d fi\rdr Ea{T i{{r *rcr \rsa qr{

a)
q-q, ffiq(qq tfi
P(R( 8)+3/12"3/12 (qki R ilrg{, ( +stql +d iiri,+iF} qiFT3Frq renqfrI

T!r;T rqi)
=ll16
fP(R)xP(B)

vlr+, <f< 5f+a u-ar A { B ctfud 6{ {+
P(A i BFP(A.\ B)+P(A)XP(B)

a-< q-(r<r{ oqrqcr rWr+} IH k{cr {{ r6R tergi qtd''q t

Pr (R)= l/4

Pr(B)=l/4

{frrt ftlaqt



ste qf+ nd r qfu ft* +q fi-€i dqrqdr
=P(R ( B)
=ll4xll3
=UtZ("@,r

E. cmfir ur{ :

Frqtck{ +,r{' EqTffftitrt rr{ qrnq+C r sfrtr-d +TifgE{Rrrfir 3ilurrqr
errrrardT ftreromT r+rTrirrs srffi q.fu+fi ilqR vr{ilq r

. \rsa kmr roo df& stF,rd {qrqcr affi wC I

. gsa ffi 69gtraq Tsrst ( rdfi;i msrt m[r+dr66+q + sq-fl rrfr ?

lqo{ftrd ftrwr



qfit E

0tttlsrftftr

: Understand tigonometric concepts, simple identities and us€ of
conc€pts and priciples.

qfrar :

Frfufrffi gtqiffir cl?cr f{6r{ ffi * 1T+ d *'q-( rr<+} rrca qk+
Gql<rq6ne rlqdi ikq r snji {rnr4!n !&gqrqrz Sine tunction 3r(stfi
sr{rfr{ i{q+l Ef drscr tPe€ r qtsfr qfti Sin ar* qr x +} cqERonare k(
rrftrd-r66+ tErst rt6r fuq r qr&{E+ {oo E.T4 kr tcr-qffi ilfufir
Elfdd'6r fuq r 'qT' n<dr{ '$-ar" qq-{r '+{" {+{ cqr<ror rrfei r gr-+{
qttdq-{ ffir$q 9tr66'c-{re anEr cmrcr Gqrtrr qqt ffi q{ qqflr r-{
'+{r' ili '+{' q+( i@lwr* r qq-6} q{ E-d qlffi qt&er qqrsi
rtr+l Ect qn r qfr qffi qlfcr qlsrqr {rq &qI 'sinus ffi q11 ,

'Sinus'd q{' q-d "cr', 'sl1rdr srfr.{rc cd c-fir+R qFT', qq<t r{t.
ar+n' r q-<fr H Frdqffian h6rs siDc dq sqP{lrT q@ ikq r rre
0rohftH qET{6} errEr rrtrqm kfui nIqEoqI qrErftd cg{ qfr.B r

Et [(6] sf,id qlPdq kili (Asronomy) r +drcr s-i hTqr6d qqqiqra
qqsl crrq r ldt nm*ufu, idtdq knr Wfr clfu\.{r ri-drrF6} N6ted
sphercs) frqqr rilal qrq-<m lraft( cq( Rrtr6 qr qarra} Mt wr
wfrrd r Er*t Fr+kffic $nr{f,6 Td6T ffiq sqtrrr Frfr r alq x

n k+ ffi qqr{.2sini qrkd r ffiqffiq $nt;t Tangcnt < corangpnt
2

6l k6rs Pqft:;r B-srr6r <S6c-n q-{rgi wqi'6} qqE qrt qEmi rTi i'Tqr
cq'+i qt{q6i 6 1 q6ri 600 Ef Rr( fuflfos6} ssrE qnT nrrrgq dtno}
(tdri ,+rqr ang6l qrr€ r q* 6rqqT tan crt Eqlq rfird r rftam r
qiffi Pr+lqftffi ffi ilqrgdq {qtiq( rH qrrcrr Ctftfi
Ift-dffiI ctft qt{ Tqr{rdlt Ed r S€sant i Cosccant tFEn lt qt {rdr4fu{
Ttrqrfrrsi f{6rd qt6} iltr6rcr d*rqq r+.r rH qE\rd F[fr |

{rq gFIfr ffi, T49cc Trigonomery rlei Trigonomeria' {r<d Yq}qrc
qlq6l q-drEb r Trigonomeria t6i rnka q4 "fr{iir6.6} rrq" i r rr{ 1r1{

ftr Rniur



D

Rfr *rffifuq} ffigEt{ lBartholomeo pitiscus) ERr q-6Rrr rlftqqi q€fiqr

Trigonom€tria flq6] rftr q\'+1 ftrfr r ffiffi k+rs nr+ffq q-drfd<r

qP{ Tffi Iffi q\r+i qTE;a I qfuffi qlqiffi ffiqftffi rm,r {d P{srq,

frfu+ es-dn, qEf<-*r*, orf< P4fiql vdFT ga t iM Pfliur+r ?e-r'(.6qr
qird] Ydq qrlq r

ffi gqdfrrdrqi q-deEnt $" PEEEq n-r+1 vr6.{fi'{cr qqraYr rtM
B tfr'reqr ffiftrqrt EPq-r.rimn fuM r a-< qfr& qs-+) sqmftrdr
qrErlr tYnrfa drfuc65 (Polltechnical trades related trainings) ct q+ 3Tr{firi5

M qfl{fl4 rrftrfir qt{ T(qri 6rd frq\'6} g r 4q qoriql frme-+-ro-ert

qr*rq.6 ci Hqffiq s6 1yfr6a1 r<(-d rrf{q-d g r gq
ffiqfufla-+r cr{crcrfrG qq4{ rrim&-oras-+r qrftr d srEREr rrn cA a F(

ct{ fuqlqq rfir F{ur{'f{"-'{r ilfrr * Er{+1 (+fr{ Eq x-cqr 6-{t r 6fusq
tti q-+ ftrdr<cT qTqrft( !Tq{ ?r€ \r+'r{.r} a-+ql rtf<iF] B l {q g+ri-dd

Pqffrq gq-(6r6qr f+qrin qfr B-ds-q q@t g t

ftcr{q :

1.1 ffiqfrR fufitl f,tffr 3{rEr{qf, drd :

Fr* qEq-fi'Fn qr{q-6-cdr \.6-ff ffi 3rqftr6R ri+ clT 'lid qq qh
qTdKqr cT{q'6-q rrqffi licq qrq P{fir(T frqr ?Fffr+tar+J fuqq k+rgqr
q+-{ 6cqr +,rfrdrd'Mffi rrit6r qrrai r ffiufuft frrelu'r<i rrqer

sondr, Fdn, Frqt*i-c q.dftr, rJrs nq-d trrrs eqrq-< i.q {Tq-fi{q
P{qiirurfufr-qrt (l{tr rEftr-fr rq( Eftrc6t qr+{ | Ttr66Fd sinx crg qsel

snFrqrT 6qqr Fe$ urqfi rrid 6 d{ qfi oe{r+tdr iSsTorqr q{r6d r-rrrr At
qr< ffi, i{rfu:i F€+r-sqT 6q'firn ki r+sr ?er c+ rrtor a-{ r ffiqft
rrsft kff i+qrfi'-6+'n Er<i{fi F+ql (Reat number) dl 1uns, hivrrq+ q-dPd,

ilF6', ( SrFr4T firuRlr6.6 r qEFSW FSdr<66 qrtrEid flCd
ftq-6e.+l td+rq kqrfiqr qw ffi fdmr{ rnru-trd I T{ kirsrfqi(.Fl

frarffi6-+] cd".r qre ,It{ (Ii{qT Trlrarq r+ .Tqqr fi qfb gaq qft\-6r

srs?rr(gr6-6qil rrffi frrr lTi wtt f<< r

sT<tf,{ q-gr sqr'€r6r {"116, Hisn-$ c-dfd-+I eftql 9{r< qst Tq

5k6r+1 3{-q ql-ersqr qfq nfaq+6r B-{ I nlw6} qt?cr vtt +ai rrq$ er( m

T&rt flIHsI 1cR



vfr +fi erurqr qr166 {r kqrfr4 ilrcr qft scdFfr < P+vrfi'rt-+r ftr qrq

tnQ qrn m1 Ffrr-fft ca cqrnn 'rM r dq:ft s-dr-+i qrr qft q@ e r

t.l ffi{ (craph) :

ffi qmq S?f,6 fr-drr, srcrtc-6 kf,l{, srftrjq{ns, irri{n€ qqr{d sA
F+qrqr rf,rFffi Tqir { Fqad ffi r r1ffi airqt, ffiqsrfi eIfu r
rm.r rftTd qr<-q r a-e+] tsvaer qt *ritrr.{r \r6€rn ffi ilq-+qcr ?tq\r6l

cir+ffi@er
T{ Fq-{fr ydFq-+i q?rn i Fri-em asrq qqd sqqfu r fui-.{q q& err*q
F{(iil{ <+ i swfu EF $ rrto} tETE\r+i B r * Fq-+i ('sa qrfr drffi
Irlrq I drrfi-qqltcr qn q-(f,{<-dr6l 3Fr{qr tqiFrs€ raq-<r rrtr{r ac(r+t
BI

Temp

Time
rrm- Fc-* r ffisq rri fi{ q,-d-r-st ai{ErorFirc r<rqrd r qrqrqfr s-qr-qr{

y=f(x) t rr6q r zrdi d+.r qnrF6 x i y rhi ffit rqq @ in q]

\rser x d qFri br+1 (ver xFr y qt qrflf,r qE\-6 T-{:}el
ctr\r6i if{sr r 4{r{ x +r qr{fi6-.{rt *" r y Er crlf6qr{ t+<n fRange)
qfaq I 5|q y qrfrr qEr y d 'qn qn E-(I s-d-{-qri ffi++ am qo rr<t

tqrfui fut{q+l vre-*qr fuf-,-+ 6rsl iqrr6+ rr+d ffi c6 Erdqr
qrt Erqa1 r qff rdft-qe S{ qe-rs ffi sEriT slrr dza}gq ki qfr

rkq r q f<$Ifl s-e-r-66qT'i qrsqrfrcT RIEErC { fu.r6r &{ r ksn v{a
qfiqft'c rrirt{ :

1 \t6rt /(I)=.,6=, (ki 1)

t. t6lFI /(r) = 2r r 3 , (H{ l)

4
3

2
I

1234 56?8910

{tra frEisr 1cl



[-3.3]
gilf,rrr 1 { I +r q.il{6sq1 rjq?cqri +'st qrqr ni t + aar-ao, t ai q-irq

s-&f,-{ s-ir{ (Decteasing function) t gEr6(UI ? +} s-ffi qftR 56q (lncreasing

tunction) fr t ff 5E xrt-rscrt F+qnfrEtqr avft Smrv+ I

krqr sq.{ ffi srq} qr+6r ffi t{Rr+i crc ffiir?fu tr Eq EI ?nr+1

sdei
k{cr iffi clnq-d r.4k Tftr{ srfl+tsError kq, lTt ffi e-{Fr+ Tfrfl
t6tFf I

sJurT{ { qEITqffi rftrcr Ere{cd r

{Tt tqffiErd s.il{4n (cftft r terfurnr* T{' qeuRsn ch
rac1t qrfrr;a | ft snuRlniTri qi{ ffiqftrfrq n-fii-d k6rE aln frreqcr

vftr rdqd I

r.tffisqftfttrrnirFir;
qrqa )"o'd ffi? kaat( t q\ W+rcr Etfirter rcfufu IErrF ffi ?

Wqrs1-6t(r

cr+r s *{6} sTfltd B { xr ( x2 gIffiTr 5 6 ss5s q1 tri
. r6iFr 4 &'{ S d ilftr {6tiR 6.A, ft (xr)<(x2).

. r5'iFr f, fr{ s+1 ilfrr {ffr Eq, qft (xrP(xz).

. $iFr e M S 6i qrftr Fft{ 6rA, qt( (xrF(x2).

{ftrd RGNI lqY



fr q,-q-q e-6ttr{ et r}al qr fqr r F+c I
fr teltfi y-eftrET Trrfuft B irqr( trsrtq{ qH qrqir (Treetqr{ y-qFcr
c(qrqqr 5* rm T(r{( rrq uke r

qrkl ck$fiT{ ?rd snst t{RR et{ (Range) d TH q,gt an€-6 r lrd 3r+sr
Ei qTf,drt +{s'q-q (Even tunction) rrFra r qtffiFrqrE 3rsi (+ iqrP{r66
schfd Eq-{ i or<q fr-qn rr.iilq r

qfr {i FBIT m -x cITfir ilft k6n ffi rrFT {unss a -(x) 6€qt rs F+fgqznl weq kr*r q-6H il r ffit qn-cq (odd function) o} lettirr
ttff{td &{ r +risr F{qR rr{dqr
.Fqr yo'+i fu y-sar+1 (0,4) hfcr fllcrf( wfutd r{rsi qt qri
oct rrrsn qFoq r

ilqEEr s.r{6szr} Msx q-{rq*(T tcrfqm rqnrfisr+i Fffq fuoriTfr( |

. y--x24
t 1-x2+4
. 5(x-4)2
o 5-(x+4)2

o $'iFI H(x) qr{ C qsrsflfu r re *qn, ftrqd s,T{ y=(x) qrt
5(xlrc, T 5(x)* EaF{ rd r

. Effit v=(x) mt C \'?FE Erqi sr qrql +qrq, ffi wm r(x) iIIt F(x_
c) I 5(x+c) STrg-{ qm I

{frrd fuwr lc{



t.y frntt,Ifuffq 6ird (Trigonometric functiotr):

Fr-dqfudtq sqnqri qfo{rkd rrrsi <i+a aR-+r rq-+<qr 6{ I qdrg T{cI
qrurfr< s-e-{ i {44}sr Rifqcr qmrfm q-e-< r qffi eFqfirqPlqr Fc-dEcI

qt{ q{+}ur h5qqr qrulfad s-m nt t g-qa-<rtt u I n-r qq 6ftqq {qt

r*rrcr Flurcr qrslfad q-fi rfur &{ r qaf {4sqq q+rs Til+l qrurrcr

Fr-o}urkfrq q-f,{flr{ qfu{rnrf, nt q t

AO,0)

kffi qd'qr{ q+E ilc q\r+} 1t-<r€ <rmron frim{o q-dFdm {fus+} 6 |

ii;o} i"i*itr G,y) qri P{+1qfudr+ s-cc-rs cftqrkf, .r'i E*rr qft-a I

q-$r{ffi ol q*dqm d r qal I +i fr+{n{+ (1,0) a r artr{ x'ztl=t

"tt*.rt 
**o et6-a r M t sr€t{6' q-EqI (Real numbet) iFT GItI t

{+rq-4rc& Rkrq qqt rtrq q-+enqr q-{rgi a M q'rgiF srqtel 'rq I

HTqt o<0<2tt qil efir firsi gszr {qrq s-{6Tsr +qr{q+i a rqai a +lq

q-{rsi q+ M le{H q''4i( q* d q6ri qfidl \rscr P{<cr odai e r

fi 3r{qrETi p(t) A T'lrsd
tu* , Eo #fto' "€, 

dr r cc+i 5org 1rdr E-'s41 nrq-{r{ q-dr\r+} g (

p1tli qQ tqr6r r <-+r< 5+1 r<rf<+ k<qri q{rg-6 r.

ff, o"zT ur<m eFr i r p(x,v), tt qqar lTEl (corcspond) qflit

{ddr \rca F{< n qi
. sin t=y

. tuncy[v+o)

r&ra ftErqI



"o."" =!6, + o)
v

.""1=11r*o)
x

cot e' (y * O)
v

qFrF6 q6rg Tf6r
s-d-fi6-drt afrl s-a-< (Circular tunction) 9f+ tt+q r

Pmlqffiq q-e-r6c

sinFy { cosFx FI *{ (Domain) ( F{((R +r o.anSe) T{ ilBr( ?

q-ci t ch srRi{fi cwr (R) ( x,y E+ qfr qrRP{a s:grrc 61 r F{ti
, e n, r, / e X qFtt rEnFt sint < clst i6T *e r fu<n &r 5i arce+o R-grrs

E(r
iR tan T sec $iFFFI qlfrr s+ qrRt{fi (g'lEG *i g< r*l-1 r

6g,11=2,s61=1 qI rrWI x6tgr {+n ffl, xa} crt o E-fi*{ Fdq ? il+&xt
t +i qn c-q+ \1619 iff,fir k{FG (0,1) ( (0,-l) la-g, frmqr€ tan ( sec qifiGi

+{cr Fd-{ qP6?-{ r qqt( tan r sec srFrEsiFT * (; - ""), vai n ai rgr
fr r erifi'dI gi sr<ta-6 n@ Ftrq r

q* rrt, cot r cosec t6EriiFr ffi cfo[rfud rrftt( I tn zr qrt€6r q+ ErRk6
TqelrtrF cot{ coscc sq;I.F} *t qala'cfr it
{t Ces-6Iqr p(x,y) \rflE fd-+i k{ d r a-e{ 1x1<t, lcostl<l; lcosec(> l, {
ls€ctl> I q r 4'€fr ? !f,s fi ffi'frq q-dri-d6-a] FFirR &* oftr+ft ga-1
ffi qirqrq rrFd r

sin 1 cos qnrir+1 k€R *{ t-l,tl I cos { s€c 6} F{RR +{ -l ( sr{r {+
Er<fs-fi eqqrrs t r c] {<r 6d <* qr<i{6 F€rr6 r#{ |

gErf,flI : 1
ftcq+i cm6r Bnurgr Hqflr&q q.fif,F+i aR fo6r{6}(:
6) F0

q) F'
4

{frri frIrlur 1qe



,f
)

IFIIUFI :

ftcg+r t or qrrr6& *-rqtgr orqq rr+ \r6E Td-+I hn€6-dT* fi6T F{?E6'tIr .

iqrE\rol 6 |

ra qfr r=0q qi p@ Hi{n-{6 (1,0)Ea r aci( x-l 1ro.
qq, ffiqtrfrq sim66ql x1 ya fr qntr6ITEI,

sint=y
cosFx
tsnFy/x
or, sinH or, cos(Fl, t8nF0/l=0
sinFo, cos0=1, trnFo

"o"op 
I =! 1rftfrva)y0

secFl/x, seao=l/l=1, seco=l

"on=i=lrqftlrqrty0
sr qk =1a qi T{i Enrci E]ur ifac-{ qql 1(+s') i rifefi q

4 -' 4'

' 61 dor {<rg-<r qH q<qlwili Sa SiqFr 
"Fn-gB 

I iR{, p 6l Hi{r@
4

g+ elTc-1 ('€ qck p 6i ftt{rw (xr) E-€ I t frtr p \rdE fd-d \rsa fd{
qft fr r e<{,
x'+l=l
x2*xtl
2x2=l

qfan fuerst



J2

a-<t, p+1 ft{wgr{{n,
sinFy, cost=x, tant=Z

.rl I'4J2

xl
4 v-

t/-
it I tt ./ -l'>or-cos--=- ot.tar-=',:-4 J2 4 V*/ \!Z

or, secF.E or, cosl=l

"orL= 
Ji

4

qr qiz r = i g m, 2TqiT TffJi EItrroI rie'ri ltg : (90) Ea I Trr.22'
q-asrq1 p1s1fi B1 @ ftim-g 1o,t)6a r q-st p +1 HiflrW x{, ( y=l

E-€ I

3ti{,

qftcrcrit-tsR

sinr=y cost=x tant=y/x

sin r l2=l cos n l2=0 rant l2=ll0=@

sinr l2=l costrl2=O tan r, /2=,h
(({,
cosec r l2=l sectD=l/o=q costr l2=0

t.{ qrqRrrd (r+€Fffir:

i. cosect= I /s int

ii. secFl/cost
iii. cotFl/tant
iv. tanFsinrcost
v. cotFcost/sint
vi, sin2t+cos2t=l

vii. I +tan2t=sec2t

viii. I +cot2Fcoseczt

ffira fuHsr



{t fik6r q+ Tffi ffisrftntq q,il{66+1 qfu|Trsrdr srErGr gqrtrd

'rtrtC t

giIIFflT :

sin2t+cos2t= t

rfr p(x,y)g+1'g T16] \rsat F{t d cn,

x2+f=1 6;6 I

ffiqffiq sr+d qftcrcrq{R
sint-y and cosr+
ff crqr€ x2+l=l st cf'd<qrq rrst,

sin2t+cos2e I

rcrftrd rfr r

f .f ftnturftfrq se<66f ftfiq (The vrrirtions of trigonometric function):

krcr q+,rg Tt ier=ft+t a t Hftrq sreft'o TqqT66 tr, tz, tr, t< trt tttftt p(r;,

p(h), p(t3), ltay lffi t.cqlsr T<r qrf{. r fi p(t) qI Hffrq k5as (x,v)

rtrt r ior qra-6{^- qftqiiq & qiEr Huffirqrf,-{ra-rl qrrql +-ffi qH"
fr urct ri qn t ffiq.nq-{qr ?fu+ ffi caft fr r tsqrd,aqirT

erftr t ei qrt 0 ?fu I w qd qi<r sincy, cost=x a1 qrt o-vt Tds ? Ti
qil fr ffi Fffi{ur qafu fr r grq rs Brcr€ iltt-ol q-cr* ifr r

{6f,

sint=y o) 3iqm rrd t i o tfu /o wor crt ftffl y t qrg qr+6'G k{
(€ ? sdr+1 ffiqq rrtrd I

110
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{fuil frIHsI



t
0

E/
/4

v
0

IJ'
p(x'v)

@jt6

Ed qri vq+a rrd r

o<ts2z.d ilftr FcEqpl g :

5A: \.6r{ Srdn*

(-) E-i qser

ffi+1 dlftr6rqr sint{ costifl qr{66.+1 ktrol,
t 0 z14 r12 3tt14 tn 5z14 3.tt 12 7 tt /4 2tt
sint 0 /r, I t/_

/ .J2
0 '/a -l '/^ 0

cost I t/_
/Jz

0 _t/
/Jz

-t - t/_/Jz
0 t/_ I

qr(jtr(ql t qfl 2n EIZ 4,t , P(x,Y

frfirq kqr6 +6}qq'< ?s rrt qrq ilqr ?.

rarq, *ifi cm6c fuS( ctqur rFi*( r qq t ai 4H 2tr i& la k( TG
qrq Tq p(y"y)i IF" q6rE lror vft kEE6qrt R-@" rr+drq { sint? cosr
irr rrFrEs-fi sifr €6c tfrftt qrq qqh oik 2t @ {alf{ qrftG sinr{

rrfr iilRrtr Tqr rr{frq:
t p(x,y) sint=y cost:x

0.-- tt D (1,0)+(0,1) 0-'- I l-0
z l2-> tr (0,1)-(1,0)
tr-3212
3 r l2-2 tt

: (-) fir.6tt 6rT qgel ql?rqre

ftn fuHur 111



cosr + k+, hi crq-rF Bt{ +61ftqr qrd? rdl r t FGq 4z { 6a kt t oi
cr{ dd qf{ qft Er{c q-q I

({T,
sin(t+2 t nFsint

cos(t+2zn)=cost (q I

sin I cos sirjr6} qr;rqT ifgi +Afti lr{ffi 3{rsk+ @eriodicitv) qkq {
ff s-d-r-dr€ qmftro q-,ira Oeriodic function) qt*q t sin 1 cos $nFFfl qltl

period 2z I E{dl q* [0, 2a] a] wa-a *litl[ sine 1 cosine d qn i qrf,g,

l2tt,4xldt +rqr qft dA qr+rs qrs?{ t

sine I cosine $tFriST tt kTfr6 f&q
sin s"Ff :

qIM Wr65.cr ftft< k<r6-qr{'qrdaqr {icq+1 g r {1 FdEEF t' sintsl

(t, cost) d T-{frg[fr haltur qHB I 2z ff s-trfir Period qg6r+ 2z q+rfd

ffinqcl tclF{a-d €6tT E}dftqd B I

3rq,

. Secant ( Cosecant s-ffi4t n{rft qft ffidri'G srrs{d-( ( Period qi cr{

6fr A c'fl qlrrs-td-( I

. Tangent ( cotangent $-fiTd qfr iqlfu{ kr{*( 1 Period cftqlfufi IFiEt( I

. k{qr tgrEg{} Sine I Cosine FiFt66-d "<a}t-<' r "q&<-r' ssq6r qltql

wF-n lr{-dt( ( hq'{ Fr+r{rtq t

rtn t{crql 1qt

cos tEiF( :



. rr* qq ffitryftrftq tn-fi{6c-:fr ,,+&r<, r ,Eftr(" 
Tur eltcr

fun-6r ki-rszir ernner w{Fr+ 6qs.q rfi trq{ ftWI*C r

o (ir'f{ Tfl-dri cfr{rfi are Rd6r rqrdrt rflnr( rr{-*( r

o sint(-tF-sint(Note: sin(-t)=-5-sint.how?)
. cos(-t)=cost

. tan(-t)=-tant

l.t ryIrf,rfi t lf,,I rnft (? (Formula for Negatives)

ilqrt+

sin(-t)=-sint

cos(-t)=cost

tanGo=-tant

TIIM:
fu{qT qca \rrrs Tf, @ s I tqrT+} fdcrd s-e E+ iff|-qr F{t Atfu
5t-+1 n Er5vEE arffi A rsR zrft ilq+] t?1-1 s-S g+ frqTrd ffi(
kq qTq arffi e I q6{ p+l hirnen (x,y)r ed Hi$r{6 (x,_y)qt rd rffirfrq s-eq-+] qftrrrsr:rfsR

SinFy:...................(i)

or, Sin(-t_=-5-sint............"..........(i i)
Fld, cost=x.................(i)

cos(t)=x=cost

Likewise,

tan(-t)=-ylx=-(y/x)=-16p1

ftH ftrarsr 11!



Gmrraw I
atfu cot lrtr|=tltG td c['{ 5-{$ tEI ch (il Eg{ Tfi rqrftrd ?r{fiq t

& cosec(-ttsosect
b. sec(-tFsect

c. co(-tF{ott
krffirc r
Tangent s-rr ffi< pdd) strT fi Tfr 9qlftrd 'rtotC r 

q] qqr{e qr s.t{dl

ffi{ qR + {frr$a ?

t.s aisrfl qrsr(qr G{iiqFrfrq 6T{

ffiq sffi{;l ft{ (Domain)4r€ft-6 rr{ET (Real numberiafuS+'q q-sa}

.z* *.-a qd k6 w#d qftqrwr qfG rdtd rffi 5ffr+M rdatd
qrt q , Hdrqft,i*i rd' sq Aurqr flul?'6 e r qsft H dur sFlr-re

lkrt ilqqr H qim t

durrtd ffiq q,T{6} qftfiqr : qft p dq ttBrq crc q\r+l 6}q E}

ci *6 a o\ ffiq re'i tqr<P{fi rqsr+i ff{ A I

rf,{, qfr t er€fu+, (qsr A ffi ifuq-{ ilc il rri' sind=sint' cosd=ost'

6,rp=1611 enft vg.tl i

; qrura flftr ffifrrrs-{66-+1 qr{dc EA M qefrc Rqt{cr fr

iqlqT *|Et d qr4' hBi q-6rq-dra rdlfe{.d llfrql q€ B ?dtur T{rsiiqI4I

G *",r;*{k6l?oa1 P+< at r 
'garm rctu q@ $ e

rri

=Jfrt @,
t ar+encr Q(a,b) \'6ni Td-+i fq-< 5 wtft #< r qs q?remfi r +1 crc t [6EI

s-(iD 6{ff6 |

qft a atr firsi Ed tqTcr

d(o,pPt 6{re r ret,
Sin d =sinFy
cos d =cosFx

{+ k{ P(x,y) wi P k{ \rfiE ft-cr c+

11Y
ffirc frttflst



,sst + kq p r e Erc x-qqnfl 65s ppr r qq' ka] qi T+ A" t aoPPl

r aoee'(TGqEq{r
Tq{,
' d(P',P) _d(g',O) Eal
d(o,P') d@,a '

, 
EFTET,

l4 = ltllr
ml ur yai rrqsrffiF cr< s* \+ sr+ 1ffirffifi sr uqn+r+r q+ t<r,

5{/r,3rur+ sind:y=b/rtGr qt6B t

Tffi +,

cos0=alr,

tan 0 =sin 0 I cos 0=(b/r/(a/r)=!/1 (q I

sfff fr{*dr Mtiffiq q,GFrf,(t a fr s,.ffraFiFT ffio (Reciprocal)€-( r fi
+o*a cf{rrrkd rcqfu eiff fnutdr cfuflkd qEEr6{ |

Q.E 3qcrf,fri strqr e{diqr8rftq 5-fid6
qrffi gf,sqqrd Br{crir+i srqr ffiq q,-f,i?rrF--{r€ qhTIfufr.rd qfu.€ |

crfr qt +1sr a qru-frr+R HiflqT csn-ffiI Rftq fu{fuqr eH dq e r k{
e(qb), a dur r{rsi tsrfi c{' v<rrq k€.rqr ilffi F{5 fr t qfr

alo,qPrJlllf 5,
rri,
sin d=b/r

rrfurd frra{ur

cose d=r/b (b * 0)

11{



cos e =alr
tan A =b/a (a + 0)

sec d =r/a (a * 0)

cot A =a/b (b + 0)

1. fr qrfu+r s.tr{Fe \r6rE qEEr fiff{cr qf€rkd qftqqTffroi
ffiqrftntq $c|-q 6{ ti {rd E(I ftcd EFTq,q.6 ftrrd.P{6rq-frCr
1 kt e(-ts,8) El ftqftrn cfunkd E+ rrft Hurffic qcrffiG
@q r rnfrr+l qr r*rrcr arst*( I r

1. 0q7f ffi qnrgr Hqffiq rEiFrFs qf,r firc{ffC r rcIM
qrrftrmWlatq) I

{tcrfr+I ctrrlT.A ok+} Hqffiq $T{6s,-dri qfuErqr T+cr \rsa hftc
q?rer6r drftr rr+lq Fr.rt-rdr'* q+wr qrsn ql6re r d qc artr*fi ilqr r

qatiIuc.c-6T ffiqffiq sqffi€d rrr.rdlr* TT+tr Fnfr+r fqrf,car ilr6)
r{qrdcI +E cPrq r qlfu6} *r6imr cfrqNr qf{C6r

sina=b/r, cos'=alr qr{ TT+1sr Ht-m} gurfo yfu Tfr o.st tq qt+-q I
eqsq rlr r

krql rq tH Tf+,q r ,=J7lF ta, uir.s t asrrER ( riptcr *+r w1 r

ilta,

s;18=6q76uf,

cosd=qmRzoti,
tan0+rqlqlER E€F( I

m fr{*er r1cril nrfrEo + nrvtrc 61 r Rr;mrt o'tt nfuSqr ?

qtrqtw tr{:
qr#6 mml ffiqtrfu Rmilrd] drftr kdr€ +g-dr{ rqn cFifrqr

rrtn frrHUr 1lq



qfil rr(
uu

CompctencJ : UtrdeBtrtrd s€t theory o! b.!ic hrguo8e of mrthenraics.

1 qfr<r :

T(r+i yctq qr-+q ffi tFsr dt q\"e qrt+el r qr+q Eftrrr+i Wir glr

tfu i qltffifG s*rcr re, ftr+n q{ r sfqs tItl eri, c-ir{( qIHl
srFErrqqra qq {T!qI ftqi .T{E r s& q{qifu + * rr<+1 rtr *'fi t tfr
6Tqr & qKr6i 6 r rlfrkrql drq=flft'6 6tTqI 4q-4) rftr s-<r5il crffqt4]
qqtrrrqrc qr{ qa vrffi d I qfrrdqr q*r+i aRqT dqri{r cqcffi qfrrd-dlii

qqltE rftl-( (Modern mathemstics) r II{ .q{fltg6} qfrrced r<qrro qftro

(Traditional mathematics) q+{ q(qrsi qfirgo} g r qrq*ft ({.-dri .rfrrd-6r

{+ {ft fM qrur{Ti ERqI oqqr H qfiqqn B r rlftRrcr qf+} c+{r dfr
rtirt-fta qRqr664i Fcrqqis+r5qr F<c-dr 3TR'rfr or{1r< r@ B r +a
irnrqrr rrt'rfrq qrun-rs-qni {e ({161 ittursT qrelr rr{ q@ e t rg+i
vr*rrqrc ftrqTur .'-d ftrqldt66+1 ?t.rd ffi.r (qia-d {{IF6 s+rrqre k{
qH (qr+ q-g+i F6-d-{ri qrr czrG e r

lTEl-d $le-dF o{ Group, Collection, Aggregate 3{It E-q I Fduff,Irkrafi
qfrrrqri qTSFr-6 rrFrf,+r un!nr6-{q cqm}q-{ qt gtq Rrenor erFr sErR

. rR qI+ qrq qtqR rrfrrd F4qrcr qTf,qT* (cGrr qf{gd d r ksrd{w(cr
qd F{rerur+i s?rq qe+} sRfurm aFr P<i +fi qfrrfrq q!rqr+} sqrumcr'qr+i 

rct{r rd r.6mrr rt=i i r qfri q< q6qcr r1rd <t r e-q*n, cg+r
srf{ (sp€cification of sets), 1trftr6T 9-6R, {trfti rrur{r€{ Irq.ErTr, ll{trfF+1
*qo] cqq, i-l ke r vqra F+'qns t q{r+} s'+'r q-<r Errr64r sttcr
qqi ffigd s r

f. Rllr{f,I (Content):

1.1 qf6i 3T{ T ({+a (Nteaning snd notstiotr ofsets) :

yartrqrq'+ sftTfiri fufk+r vmM qfrrfth] 6fi irs-drfi{ rr+ hqn qrd r
qftr +1 irclrfi qqr ftrrur rt?qit& Rftr€r+] +elr 3ltr+6-r rr+6l qIftI T+ |

{frrd F{Rrsl 11e



fuftrfi <'rqsfrqr+ "FTE' +1 q{ r r@ qRqT ftT6r erftr \.6+6r qffi
fu1 1qr++{r rqrnr+r n-sr M SiPdr+T ffi "2fr * d i-+r d-qr l
qtcn rr+ .rE{ r BrTqF ri cqrrrffis Se +6r *+( ffi qceG
qff,rfrq qmrqr qffi +6rrn 136r qH $M 'Fffi s{a' r rflra+i
+6rcl r*fr rccrq-+i t H "rgrrd 16' qiTq rfr TdTs{ |

q* F{Cr€
( gffrr f,rrf{ r

frqrfiirs<ri rfia-&q qrqrr{r t gtft< efrgtrds-dT{ qErd r<, 6{fr ri
qfu\'{r t ,,.fr q{'{ qfrt I

(ffi-sf.I\.6r Mao-ctri +zTEn q{6 r B-M sW rq qtdq I e-(l ts-{+

ffi vqm EH 6{ ? *ffi <Erm h ? q-<I emrs-+J c-6m.rqr. E+ cfr
"d6rcT qqfl' qfu-eri ss q1l-6] s<e r rqaet "tnfr" qqr e.gr E(
a-{-dri {-{a-dt ({eI (Member) TWr qfiB { ffii qqrfssit qS ( q-Sl(dr
+6rci r+6r r* r rqere B{P{ qffi€ *a r i'ffi TtrrqT rqtfi qidi

ftqrffi fr c*r+r rcs !rft+{ q-fr remrr( I frrfk+r c-dirffi T{ae}
ftreq rr*or eft B{rd stsft qqor, Errgr qg6t, oqr+6rcr c(6r +<-d'6-qri

s-ftrcT arv+ qdk( r

ffi z16r qF (trEI E<rFGrF6 firsi cqrr<, kqTffi
hq-rr$rafir F{r earC :

. qrqr66-+1 T*r,
o vr5{effi eqr,

o &tilrmaa-d r{e,
o qT{r kqrffiTTr,
. qrqrgEr F{r{(F6-d q5 wft r

rrfrrE frIarsl



zrfr rqqr 1qrn a-rrq6} T{6 "RrqT Fdqrrffi TW, qd PdC{ T€ Ttrcr
+H q?i ? rre rq-q fi-{ | src-.tii r€ qqr6 qrgr I E} 1T*r ? d rad se
qq-{ I q{qfu s{i hq3r{qr@} FIq{ qnrft :

T6Trfl{r& tFIIiFI '(It Capital letrers A,8,C,......-..,X,Y,z d qri
rfrq rBt r ffi qft q* 

'r4 Earsl61 | T{iEr rcsro-cni ra'fi-dr
+tE { } Rra {rdt 3Tdt{fic ( , ) sre q{qrsn qqr{ r q€ :

A={srs, v<qT, qfq, s'{r, q-qF}

1=1as, Eqrd, 86, +..{rf6q}
z=|t,23,a,s\
({F-dTt q-€t s-{rsi Hffi + e$ai a-Sa (Notation of ser) ctr-q, Tft
M$r{tr
t.t q{fr quii EI Eq6f,r{ qff.ri ft6l (SpecificatioD of sets) :

FqfBra cr<qffi F{reT,r 'ri irta+r rqr€ m qd r s+t sTrtn{ Erffrt Htt6r
FF6rg{ aq t<s$i-"ffR rrtq :

E) P{srffi fufuq r{16r +-{F6r kfi'f6, s1-6s65r, frfyq qq61

Erlr66 iflfr frIqr{ P{fr{sr rrft-{ 1 fuqq4qR s rFr Eirg{ Tri( r

. 3r{r6q'l T[6,

. q-{F6-+1 qgr,

. q+{<66-d (Tr,
o heqr+r cmd6-d T{d I

q) ffi e-fl\r6r s{r6'6-drii q-{+€{ rrci F4qrffi RTrqri Eq-fll{
<frfi mqqro qrrfr r sqqt6 T{6:dri q-6!r<r q-A dfa+rdRT qtr rrd cto''q
q-+ ilq-+] drlf,5r firi rqE rfr( |

(qi q-{fii<T q+ cF{ r<< q{6qr Yd sr qfu qq fusr{ r+ ct6i E$-d I

rq6k( 'TqE't;' FTE 6qrrT qr+i <-<< i qr Etf{ qfr F+-drt 'rd TsH
tgcr d T{r 6r rr*r r eirn eqr qH {rst qifflk( {q6-s-+1 (@-o-{ A,
rd vqr+<( nrfr cftqlk( s{6 (wett{efined seo cfra r

+iqrs+ frfu
@escriptive method)

(+o'rur hfu
(Listing method)

rqr frefur Htu
(Set builder method)

6<IFEr {rfr qr(6Fdit (crf qR, +rrER, {x:x (sA eR a l}

rftrd ftnlgr 11S



irr{6 F{rrdsR, {E.{R, f{fusR,

{IfiqR, {hqR)
iFqT qrSrtT afr il-gi
kqrft66-+} T(6

{sftc, grq, P{r+, rf{t (x:x \rca aQ ifrng+

ffial 11

10 q<r {i { 10 1I<I

qm fr( q-@r6€di

q6

{ t2, 14, 15, lt} 1x:x, l0r<t qd r zo

r<t qrr *< c-qqt

frr)
qi6 drPtr+r e-<fr 'tffis v{n

. rqrqr qt T<rs.{i 1q-{r* frrqr rrfr rr< cI crfiEm qffrqo trfti

Fqffi qd-{rarrfi df{.rf (Descriptive method) qfrq I

. r*rcr Ee ccsro-qrB cdrfi olq { } ftrr qdt+rrc t , I n Wrq{ (+ c-{ri

{d <ft-6T-qri {.+6r"r Hfu Gisting method) rTkq I

o eqr+r q* wa e-{er+} <rlEI 1ur+l sIrurer qe-fi} qret rfti hfl{qr't qd
t{qiq Hfu (set builder method) r{he r ctt c<l 1:; ffi 'wfuil' ffi
'such that'F+ q{rdB I

rftq+T st-fr d+a aft+rqrc +H qrrt{ I

p = q6?fu q{rsq6l qr6j 6 ({qr65-dl q6 t

A = (a,e,i,o,u)

N = ZO qqot ta {-{'qrrc'+} s{r t

v = (3{fu, +{r, qrs, qEr}

M = (x:x slTlfut crf€flri ,161 u3-sl qrcTr 611

R = (t,v,x,L,c,D,M)
qt rmrffi qr+i v<sfrr q{rgi ftrgll hqwerq cqfr qnr-fl t

q?i s6r AEI rr<errs !,2,3 { 4 (1 I ir@ 5 qqr e dl r<s ir< rqrm*

rrftrfrq a-Crrcl o'€tI Tfisi Et{r ? q'i vrl rrft-( r 9+Pm ffi ffi
r+r< Pcr< r ksT!fi-qrd ql|-fi rqrs-f6,'+1 +er rrt r ri-S g+e rW+i r<s<t
q-{rsi hft-{d s-(4mn srirrr qi q-Erdr 1A qlrqrt Er{ r qr+t vftr q{a

A Or ((€rF6ril rd?irrrcr {$r +6'E{.

a=( 1,2,3,4)

* (Ercr I e
{frr{ RtwI



sti, I e'{r,z,g,+}
Fr€, t {Erqr 3 qF{ q
stfr, re U,2,3,41qqh gee
1,2,3,4Tffr AEr vGrF6 E( I

rR5T{rAdtr<sfrgqr
ert&, s e lt21,4\t qql(s ee
qi ci{ T{ffii vEs fr qr *fi rr+{ qm.rrd e r E m rftr rr{ qftq I

iliri5t (Listing method) rIIqm v{ r qqi vtRs?rix<rt e r e i qqrs" Hftrc Fftn I

o qd olam qq6r qrcr6Td TTr
. q{Trrftir sFIr TEBIEfiF+l (trr
. q{rrrqr snr frrfrr rwrrGrd T{r
. ERIIiFT iliT qR6isi5} MF I

l.t EWdt qur{rf,tl (Cordieallty a ret) :
q1r A=( &rrd, *n, qrt, *fr I
+ qr€)-l E{qIqEr wrrtr{F+} vlr ril r rs.rr E[e11 srcqt4 gqg6F Bt rqfr vt q-{fift cuicrcrqr tr{re,6} qr vrrda rrn
V={a,c,i,o,u}, tnrcr TTr V 6r vt'Trr6sil TWr 5 g r E€ q6qfl furs+alrq] r<rqqr 17 qta frrwor qrrftrG <rfur 11 grd r<rgrcT il#r
vrrfrroi+i Tqa-dr* uqr<r srlr Mtrr r<+1166] T€r l7 Fa r
crk6r r€r gflF{lrreqrt T@ 6vcr rnqrsqr,
n(AF4
n(Y)=5 {
n(MFITEB I

mt n t crs r@rqrt rqrdu r

T{6 B={1,1,1,2,2,2,1} TTOFTTflTDiII
7rrET T{tE{ r vqr+}

E}F{,tki Ttqm.d

o ka etrrsti qrmrqmrv{,iiqrtr+d,
r fo6 6 t v<s Atg< qrrqr T6rqr qft rri wqrdts,

lllr.lrf,IiE(Tl (Cardinatityofsetfffi

{&r ftraur

IISI TEFDiI T{Fcr Fqelr

l01

qqr6'ql



tfir5r5-{iE', T(FI Tqqr crd fr r il+fi T{6 e d 1[ul?rr'{fi-dT 2 Cr1 Eq I

q-(in€ n(sFz ifu-€ t

R.Y ta fui (Venn diagram):

q6 Er s{r6l Effra rq-a-rsqri Sqrsi t{dr'Tfi 'q<ffi 
ffiqr (venn

it"*rl c+q r f{frT rlfrrilf, John venn i T1 1q'{ rr rr+$rq rs6} rfrrr

ffi "id 
<rq-sre q-q Fs-{+1 ilc qh rffiqr rft {I@ a r sqfqr{

furr*" "<ft", 
ffi r<r ffl-ffiail Tfr{r ffirq t (+qc.s s6-+r mftr

irFkrFF'R ffi rfir qfrq rri q-q {r{n6r qlffr fi{r6,n *-r+} r*q q?rq t

qqi( T{i6,r E&d, T{s (Element)rsot* An*n mrd r<6 Tft-q l{fr {i

fer+n ** W qTtrml +tr+< 6{ qia I q{rcr r{dl rffi il-rer€'trq r

rrq{ qil rrrrsq qfid-fr q€ t

A=12,3,5,7,9\

B={ t,7,9,1I }
qqr A{ eqr€ ffificr Frqert'sn tcrr@

?.1 (I[(.6,1 g?fiI( (TYPes of sets):

ftrfF+r rrc{ffi "g{f,+1 rfir(" +} frruq rri ffiqrcr rc Fgsr{sr 1T+

ffi ' 
*d Ars"r 'r+ afrrfir rrfrr€ qrt rc qd r s+i T{ttrr€ P{Hq-{€R

Tfi6-{ur rrfr B1qa1 q{ fiff1 t

q) frffrd T ffiffra q6 (Finite and Infinitesets):

rc+r sE:fir€ ffi{ilr frt*q-e i'q mlrf{l
i. 30rr<T (TI"IT [6 ssqlE6dr aF
ii. 5 q-<r {tFrft rgres-+i ear

iii. \rser rrq'6,l k{F6+} q6
iv. iqrq?fi 3rq{'66-dr F{i I

{frrd ftHsI
10R



fi ti <q6-d6+1 q.* E-{rc{ wd I rri crn TIft{ Tdi (i) ( (iv) qr e+47

TTrf,F-fi {-{{q rqwr *fu ar .rffi .rd sf6.q r (ii) 1 (iii) qt rTq6r

rArrc+i r<< Fgr rrtr .r4 sr <& T(qfi6-61 q-4r mrc+ (ffir I g+i
rer cqrrs<ri x-q{r: fffufr (Finite) ( 3rfrfu( (lnfinire) rr{[6 r{i{E, lr+

o-+1 Frq{' {arfl r

rqgm r?-+t q+ ((e-66qr6 rrsr{r

q1a r vi r-ce-e-s ir<ffi e-1ri ed c6ani <-frl+< <q6 qP{€ 
r

q) qr* IIIE (Empty set) :

qq r*r6i ftrerlT rnf ftqFft6-6-ffi a-trfl v{rer* q+6<oT Hfusrd i6 ilns{
st+-€t I

o gqr qg6f crffrfi+1 qd,
o i +iq<r ?q s+GFr +qr qrrqr y6i ffi s*r,
o 5ooo kg ate qqr6r ftrsm'f6''+i sTr,

. iqtiT+r 6riRrErr6r cef,{r yqrq.F+d q[6,

. 12 feet qrdll ffi C{f r

qrftT F<Egrr {Ti.6GT} rrsEr.{+ (cardinality) iEtrcsft 6 a q+ {*rqr 4ffi
r<s 6{ ? r4t cY{ q+ r

cqt ftrcr+-arc qe(.+l ys-ir6-dt q-qmqr MEcqre q-(q + +{ qr €<s
sfq E sr (g:ol rTur+rs6- rfq 6-€ rt-A qirFs srqr q\cP6 q-d qqa-dTt

qr+ q(6 sT vg< vqr ut+a q+ erq{ kq qt6-€ r srfr q*rqrt C 4T ( }
qra c-argi Tqda a r

|I) €rkfdr { fiEFr I{rR (Eguivalent rnd equal sets):

ftrr+ crrr;ari P+flftrs-ffi vr.eq i q{re? Frir-sl qti Tmrcq-or qrfu n-q

@ yflt..qT 3{q-{Ts+ rr+f( r s{A (d6l rTrE6 fltcr t+qnffi qqfi
qri mnq r

A= (flffl\Q )

B={ffi, T{r, T{r}
C={ab,c,d)
D={c,b,d,a}

ftrt f{rHvl 10i



fi Tgl-66-+1 {-dqr d Tril"rff { Brsqr-{drf6 g1 ? rri yfi rt I

kqnff66ere 3TRrfir EcTq-66qr6 (++ T{r A ( vTr c qr rEisr vq.qr 4

TFITJT E iR TIIEET V( T66 T6-GFIEGF't[ I gR V{d C{ S{T D<r(g TgT
+A e rr+ (<e166 cft Tqrq 11 r witr+} !-fff,{orrr rr*r Ar c, A { DrrqEet
Equivalent) T{6 1 ggr c { D ERFR i{T Trir;T @qual) V*iOt !-il6(Tr6ti. q1 I

E) qfuls.r < arafur(rrr (rlf€6' (Overlapping and disjoing sets):

fr T{666-+1 f\r'erur rqi +fr qrsf6 qlY,I ygfi TrS!66 dcT d qh v6e
qrsT qlT\r+T vqf,6-6 F{ciur rrfr gerftq slxq Acrs{ qfqt€ rq'R'
6 qr* h+q w{ q'i r-Eqtdr q{4, A={1,2,3,6}

8 qr€ |;xyrs rTrrr qri T-qwr€i rr{d, B={1,2,4,8}

3 ffir {fr ( l0 y<T er-+ ffi{ t-4qr+i qa c={s,7,9}

ff r*rrsqr A(B irt rIT$fi'I ffii€IEa l{ 2 d{rri n < C ztr B( c or qi vft
T(€166 sIsT €Fr( t ml n t, 

"rq 
qnz\r.Fr vg5 (Overlapping sets)( A ( C

irr B ( c er{ qflftrr\r+r wgr @isjoint sers) qftrBi t ft v{6'or€ rtq kTqr

rrRTr rmr<r gil61!rr6 Pcc st.F-q t

g) €*art{5, (( (Universal set):

1tlrrqurd vqr w={0,1,2,3,....................} fuqrt (
qqrEr vmfr:
o frr rqerrrs-d c1r p,

o rr<t+r rrqq[E6-+1 T{6 N,

f+qrff'fia-drt t{q qE66

(r{f6F A T B qr !T(i6r 1r{tlr66Et (rqczlt 6rrFr{ E rli n(A)=(B)
iq qP+q r zn<rT rqrr6 A r B qr{ iiq qP+q r zn<rT rqrr6 A r B qr{ i rrrsq m6 xFra r qrqr{ n-e
irq qt+-q I

qt( E*qtcT Tftr-+r e-(stre sftrfr r sff E-1 Ti fr gi rq666 vtFR f6t I

qrfH sErr{urcr ct Dq{-fi 61 r uwr€ c=oafuq r

tqrsfl,

3

6

5

7

9

{frH frrarul ?oY



. fli T{.qrr6-+,} qa S,

. kfrr t-qsia6-+i TWr or
q-q rr{a w( 3rq s{t-6Fdr fr-{qr o-d ncrdl tr I ksrr qri vrnfr r

q* sr-q IRrRT gErflq-66 ffi6 T{r+1 *{ (Scope) srTErGII T+qTffi
v(fdFi cifl{rkd rri rrtqrd csa GrRr giirrruFrr hkt Blral-trs q\r6r

vqof q-ce-rsa qf,{rt FAqrr+ rq6 T+ rrkq I Erft aqFqr 3{re+

fur6s-+1 s-fiflq fuS+,I sFreITrII A={arrffiqR, T{q-effiR} e qi ffirqr sng+

s+ Errffi+1 {Tl-dr€ q?i-qrq-+, qr ll-dr r sti Tr+ ern rqfr6 { srfffir
h-qras q-ar$rua+ Wt h{rrq r{ftrri q-fqrqo, vqr (Universal seg qt{a I

nqr+fi Fntqrfi"-+1 E{r q-di u1 *a ftil*n66-+1 raa rf<rv-+ T{r Eq I

q-qf6] E{r rrd 1v w}a qErc (+qrqfi qd 6q I vrtqrr+ qqr rrdrfr
qilTr€iFr (+ Tq-66+i s[6 ilr€ E.{ r<lfur grqq r+ qTFKr+1 il *fi
q{rqr r+qrr+, T{r+i et{ t{rfilr 6q r s{t goqqfir qrfrr rq rrrf+r

rqrr66 Fr sfu.+ ffiiEr66 ltd €d c{r i s*qrtr+ vqr fr r Flq{'cr

o qffi qqrrq
TTa-f,F ffir

o go wq.+t st6r (9rf,6+1 qmr{

o gr6k.E, rqqlE66] qttrq-{

. iFertlqrqaiF+qnflrs
o q+f, kar6r qPrqr fu?r+rrs
i) (q(ffi qE qr sq(lI( (Subscr):

frrro ynr;nft sq{r*r P{r6rs{ rd hqr+erc rtt Pr+rq r

A= 11,2,3,4,s,6,7,8,9 |
B=(2,3,s,71

Trdrt +{ Frrcr tcrc r

$lriT,

qgzr Frn=kr T*rqr Biqlfi-frIll?r 3rrcT v.FI (q rfircfir T{866
srq6r 6( qi d FTFF{d r{ildr* r+qlr6 gI[6 (Universal seo ci*'B r rR]
T(f,dr€ ut rqrmt r t{ k{rTr ffi'Er rcdri qFrtrEre ?clgt mFT B I

{&r frtttlt 10{



E

@
q6l, T{F A ( srli B Er fi-dqr ffi qq+r r?:6} E ? 4{16} q{rs'
frqr6'66-{re *} r ftrE\-+i sqrerlrcr c{a s 6r (e <r<s66 6q1r aw r*a-1 r

ffi cq6 s 6r se aqsr6 T{6 A or qh c-re-rs E-d sg+,Rq r{a B

c{redsq-cqrdr
sftmuwql qszT q{r6r c<Frroqra e-ol e1r m 116 qtrla sn6r 6-{ qi
(<T T{fl66qtt qft-.ffi T{rqi sqxaa lrfi-q r qdV+} t.<rr-<srcr qi BqE
A d $rs[6 r] r qrqr{ R-{+trcT +qr BcAqr A)B ifuervqovqae,
qar a d !.r€[6 11 qk cf6fr r qq* rq+n vrfi vqr ss-+i tsvfi(t

E€I
ile,
at rqr a raa B E] vl-{r{6 d-rq qi etr l +i oFq'qr q-sa r<q rt16 B
oi r<e avq'an qTra6 r r;qqr 116r n cT: g ri 3!-s15 Ea r

t.t iIIR f<" t 6q(i6l Sf,rtc (venD dirgram and Set operation)

T{i66:rr e6'qu<ir-( fuqm{cr frrfrlr rr<i *ihe {rq,ffi sqrTr qrd qffi{
cTgi {T.se a-q's-dt <-q6-d-{ r?r lrftrcl qrcq qtrq I q<r {<6o-+}
Ed+{F{rc oqrfir6rqr qra h-aras q-{rsi rrt lc+r{ ffi-qrfi-qrrts (qrq-{
rr* cfu-fi r vqr+r i*qrrs t+aarler 11 :

{fui frEFqr lot



t6,) gffiT{ (Intersection of sets):

ftrer+ cfl<i qf6c-+i yftrffi aRETr &reTsr

e-{c r iqrcr$TR q* qg,
rr<i e-q ftEq+] ar€ k{

qH kflcr gtefur ma-as Br"i qH rnrrqr EFrE\rrr 61 | g+ erffi mrrl
lTrrmr€ + rffi qia\rdr ? s* ffi ftrrcr g&Ttcr qrerro d qfr 6r\icr
EIft$EI #;r{ r q-seri qftr-ftq qrqrfl * ra et+q.fir I

v{n frR aler S€ v$as etd.qT fr :

FrTlr rFT yflrsi k{rfiFs A={Trc, Eft, ot*, S*t
{Hin r-q r{rsn F€nftrs B={qurr, trqcT, ctfi, Tqrl
T{6 A { v6 n gt+r qq61 qqi6 rurs { q<rmr gi m rwt h.sTfi-ffi {Er
C={cPfi, Sqr} q-crsq wng, ( Trr g*l-drt stir A{ ga1 sffifi qt{et q-ff
qencftc 

r

rltrd ftrErsr los



A T B (a s{fr65..F,r sI}5.I 1r(€rf,GtlTii rlr{qA65 A { B iFI Sfirq({qr A T B tE g{6-66:F.r HF5-[ 11(({trG.'Qtrs cr,

krq r rrceri,{ n.Bt wtrr€ r q-sqr€ Td<t n sffifi B (A nB) cftrq I

T(-dri'T[6 Pfiqr ?qrg'Er,

qF(, A={a,b,c,d,e)
g={4e,i,o,u} rrg

AnB={a,e} (€ |

g) tifrnrifi (Union of Sets)

ftrq{uror a**r Aro-* syrm+ EeTrfitdrErt 3{r6q{r F€rEtdF F*i aq Fcsc qR

rTTr ffiq: A

ffi A ( B S+ T{16r rcerrtr c+ trt cst qr ir?il\FT <fo-q I q+

sd (qr +fl\fiq irq rffi

sJfrrqr
{rfr
eqTE

+qmr

fi[r frtHUr
loc

Eft
(rrt
rcl(
ctfl
ffi{f



q-{d] s{a rrrg:

{E c{nf,+ Tfd-d vdrfiit q{ TdrC ( Erqrft-d6.t q-{ruf+f F*l-firi qffii
rr{ qrng 

r

cftcr+{ rrft qd T{i c-{rg :

tD rq6di TfiF, (Complement of a set):

ftrq-+ c{n<rn Trila-+i Er+ql qtq.r ftrqur .l-d qaq-fr $rgr r+qrTsE r{6
cftqrfrd rrfr qfr T4qN-6 vqr+i wqd frqfur rrdq{ r tr€ :

vftd{r ffi E'encr r({ qr-sn frarffi rqa pplvkr, gw, yqr, yift,
rfuwr, r+rwy

ffi rrftra kqq r-{ qrrsi kqnff-66-+} vqr a=1rfuv, g.q, {ilft1
Brq, e+qmfi T{tz6T riilg rTq+.r Tr e +i rcer qq\rfir t{qrfi..66.d TErdri
,1to' Trt6, rTi{q rfr edq I

q-at, n+1lfr s(6 7=tS.cr, vfum, rorvr;q6 r

Tfr rft s-q-fr {+1 sErriq qtc pcg 
:

c=

sJftTqr, $-fi, e-+(,
+qrsT, ctfl,

,1=q, Brqa-dT, Eft,
ilT

q*lE6A{B+tT(qF6qre
qqird ,a u a t q-;Trt{ | qrqr{ A vq}q-{ g Brqr( (A union B) Ti-i qkq 

r

qrft E+ T{f,cT T{i6T TreI6-F +diq fct r

YJftrf,r, {ffr, s'ct{,
#dmr,

qfrq, 3rq-ir, aft, rq

?rftrd frroiur

c=



crfr,
U={iqrdqr qrsi q{-c-fi65}

A={iqrdfir Fdqr-d s-d cd'-+'-d6}

mi vqa e r4-qrq-+ qr u uhl sr{qa d r Frqrfi T{6i q{rd-rs sqr u +r

*gai*a e-i q{rert T{a A 6r Trfi q6 (Complement of set A) rrt+q t

k+n ffiqf cH $Frn sgr n+\ Xr+ ctrcrt s-{r$d t

i-{ k{ At (f,-6l qqilrs ia tfu-q t

U=AvA
ta7=i

E) q{66fri trTE 1PiU"..n"e of sets)

T[ffi6d s.r6-+1 i{reTsl rrq{' ftru-+

(overlapping ses) htfut rrft tqrC :

A={ 1,3,4,5}

B={3,4,6,7}

fr Et qf,dri 'Yq to*m ofrB'

crrr<i gfuila qkq6r q6-f,6

3l-q,

rfrrd ftE[sl

uA

@entof setA)qt6] "gt 
oT

vfqrrfi q{r u4l (rer66-Erc qi s'{6 a} rq.tT Tr+ cTrar{ 7 t q-{r5€ t

{lo

6

9



k{qr v{6 Ad lr 5 n qiqil qgrdrg A{ B+1 cq+: ?qd o-st qrqr rt-i
sf6-< I Bqq-c .nrg r

"l { 5 A {![6' Tq1 g ril qqRr ?fuq{ I a? 'B qr ict4r A 4T ltiiFrflF'

F;iln + {flm-a ? + B qr qqtfiT e or rcsrs-+} T{frcr 3 ( + r*{ I ql-R r

* qfdr* A-B + qrrlq r A-B qr€ A r6tiF' B (A diffeiencee B) ct{q I

'{{6 A qre q{i B rirr sflzq6l qFr Eclg+i q{6" qr{ n-s i q-{rEq, { cjBEr

'A SliF B" rrk qfuq I

q(ni qifir (Application of set)

sqrEd {rdr+6r ea-ee <qr+i r+q nftmqr qqr4f qrerin I q{ q{
yrdr#r q?utfl rrfrmqr rF+ qtrqrfao 6qqr Fi{r qrm, sqqflg Tq-d vffil
*{cr k6R drrdl | +qrqqr k.d lovo +i <crfi-(q ct{ q{rd 3nzFFI eEr
RrqTrqr crr rM 1 qrqri qea( ilRrrr+i sqql cIM r r< ffi c{t-+}
aR"rqri iqtt rrq r q(gq{itrft rrFr&q aRunor sqqr +fi{ qft are crqfu+

dFfi oerFtra sq fErernrq i qcralT rrft\-+i B | {.tFr+i rffi +{q {€-dr
q'aq-q-fi frr IIIT tqg{ qfrra-+r cqr{r Initial trRsn666} frIcT"I?fu qft-q

qffiq ffisrrs qqrur+qr si-a qdFrcr ari ff oda-scl ((fidr arEgd
ifu-a r rrq 3Trq{ crq: q€l q+ qf,r-ftq ?rRqr6F4iI qrsr qtor 3TrurGI rlft-r

qre-qrc qg+i yqH d-r r rreari er.rrn qqsgq qt+-Bt I

F{qqq ffi-6} rrfrra ftrqq k4ra6r a.ccr +ur r w rg.er+} Frq?fu Ef+-4

h{rr6r Ef6{ Fr€rrrsiTni FaqiTr r<Fr .r+ q(f,+} v+q q+ ffi-€ | 6rCI

Frqqrak+ aqr qrrfu+ ilf,+i .rn4-d-+1 cr{rfi-{+ frEr rtfir-frq rrqr+]
sqrar<qr q*rqit rm.rfir{ +c @t a r q* : tftr+ kqq-6l q{sr66,

cfu{r 6r ffi{{Irfit, Lowest common factor (L.C.M.) { Highest common factor

(H.c.F.) drr qqftrfr TrrFlrds, rlftr-&q Yfliq-4 crsre-t^ 3IIkd frreTolqr

T{r+i ydFmrc ftreT"rdri Eflt gq'ti.rfr { FTr++rft qrt{€i I

qf(tq-{I 6rd :

. qrwk€ irtirr irertr€'$ q6 Rra{or+} qrFT ftr+ri +-E{ 4R qrtd-( |

T&rd ftrFdI 111



gflr 3[r5

iE{

rpetency: Interprete vector as r system and apply it in provilg the plan
geometric properties,

ift?{ ,

qak6 rrftrd F{rsr+} rd?n-{ Fdc{cr q-€( vqfuH frqqq-qE6.qr{ qqrav
qfrr@ e r +€{ qfuft qllrfr !frftr+ kf,t'r+l rratmrrr qrFr 3{fr 3nE{rr6

3 A11T TTr{ cIFTAI I qlEfu6 KM q{T qfr(+qb+} 3E qEFFTiFI fi.ETIT

frEI6-{+ vftn-.r+ F+*n (Apptied science), ?ftTd, SPrs Fmn ffi rrqcr
rrqt +€a{r* g€a cn6, rnqr qq{ nffi{ w.6q-rrT q?Frl C+q Trtrrr{ rd r

ffi q-cgRsrnri qry dffi T6ri, fn-61 yq}.r {rst Tti .rt ,{an-n
qrqfu+ Tfrqr g.{F+ qrltrfrr rr+1 qqu-rrqr F+qrffi ss-iT r lif{qfr yrq

q-€ r qq q6r6/tgrErc q-E( qrftPd' ftrsq-fr+rreri lqmfifr qrfliFr iE{

Eq i F{strrfl nw-eqas rqr+{r rr+ rii qticr \'cdr gcrc yrqr EnalE I

qq @ rfrqq {oi-dr ,k{ d@ 6 r F{qq-d<dFdr{ qt+6 q+{
firio-rsqr q-{ff-+''rur rft lq* l@ e r

r. faqqEq 
'

t.t rita6l qr{qr

6d dw{cr v\r6T Htrq e-$EK66 c{c. s-.nrfrFdrg (qqrfliE 6ccl q-fi
qt trrq qffi .rd t ret qftrdqri "A science of quantification'' lgifEdr+-<gr+)

F+*nr ri qftgd g r 6q n' qftra-dr* utc ci$ srn qfortfud rd fir*r r

rrFl-r+l qftqm rrqt +Eflfd rrfrra dr<=rqre $ .riqd r rr* gr+l r qq-d

sffil-+r ftro-s-€1eT{ qr*-dra, 6q+irnn, d ecft-q-d Pflnqr rrffid rr{H
sr qcr ftw (tsr q'{rqr66 q-€ ti FqrdTi ffi rd-d u*lccr1, u-arw

fs.ft, fftrFd \16 Ertrqrc ar41 6rJm c*w qfq qrar q-qftk qffiG-dG

sr€dF5(Er/cP.qr!ft+,{q (Qunarification) rr{ rd r r{+}2.rfi fut sqqr 1o
q[q, ?o qrq, f ffi, f ffi qRr cfu{rvri qar{q 1 qfrqFrqrt Ti'a: f*
r+nqr Tlftfiq rd qfu-a:

. qs-ari oft AO, {rn, cri, ffi, &, dt, wft qa rq,
qfrH ffnrst rlt



. ir+1t Efr q*;mfi, dtzdt errn-c qa ffi< vreei< ra r

ffi qr+r< qqrE, +gE, qffffi+l +{s-q, qlt{sEir yrtaqr +rq-q q\ftir
q5q, +fr qrfuqEi q6 tr+ cftqlcr (Qr-rantiry) <rg Fi'd{ citclEr (Scalar

quantity) rTF.r€ I rrRTr cftqrrrqrt ofr Eilznrd, &tz,rlt, qFit,,ffi q<r

Turfii qlq d-q (qqlql ifua r at ?|qrlddrc 4r6qret{ra qrqn qri, t't-r
ggEr entrrc r+l eqcr qri, q-{-6-+i rik+ Frflqr qrq qrt c-<T cfiaqltrr&

+F< 5dz<r*, HzH ryr irq er d-dqr{ cqemrr q6 .r{or mt q-+ ai
?M Br-+i arffi F+eqrrq Ffifl cfl{ F<a r a-q{ +€{ qfrcFr+ crdr ( kfi
S e-cnih r

*€{ sq+} ksrq-{ ( q

displacernent of an object)

I (A vector is a directed line segment)

{ Pffr) qirqi qfrtm A r (A vecror lsa

i

*€.ffi E{rg+ Htr< nf{qi?6/it€fr6 6{ :

Zd,i,oqfu r

7rn ffi Tq( A k{qi r zrcd e l+tcr B !r+ q-{riig r srq {< htr
A sE kq B qr hsrq-{ qd r kenq-.r+f qrn ,tr terq.s+i trq qnEr qar*
lri 3t{ P{q r i-erqi q-qRqfu qR q{r tRi Tqr Gsit) { zrs+i (Head), Brqk

sr(q kq (lnirial f,oint) { qP<c P{t (Terminal poino htrq< rr{ qEi t

*-c< r *st <+ ern cftqprd'6'+f csa q-+ {flt ilR 6qr+t6rcr
frqrcftfo-drt TEF Pfiqroqrq rRrin iTr {rqr:q Fq .nrc< cft Efr.r .Fi

st6-{ r } q.+ P<s{ d-d( { +s{ cfr{'r a'rff-6'<or rFi qtr€T { P6-{ (6
srtrq-rnrrr q{qr tfuiit onq 3-$c rFi q16l r qrt kqr+66 qu.qdr* qfr
qr-qrq] (.s q-{rg" q.rlllr qfu.q ;

{trd firHsr ni



r.r i'{at ( f.r<':

k{qr fq-{ p dt d-q frirTrqF (4,5) B r c} k< P qr{ H qir{a r t
ffi E{( I (cq(c e{<; ( ErgE] P cI cd I qi i-€{qri f(qPd +€{
(Position vecror) qt{aa r ffi i-qr htsTr{+ +ffi qfr nffic r rger*

s@ w (column form) qT ierd "* f :l ,

(51

l.i tE( I tqrqEg :

k{cr tqrq's AB qr* i-€{ 73 a i-m 17 sre vqrrq r aft qi aq ffi
A srE kfr B qI F*e{IT{ !T\r4l a qi krc"c l, d qA Ergtq{+} qrq <

A srs B fu{ frm Hicr rr+s r

{61 k< A 6l fr?m-EF (3,4) { B Fl (7,7) B r * q+smt +{rt /, qr{ F.sfr

E{rsi ?

+€( 7, qri x a{qrcl Ei 77 +i sfttdE{i-+1 rIFI < Y qF.Ir q+ ftt*e-t-o;t

qfle lrnrrs I ff d qrq trer ,ea er oiqr66 ({ r 
"ui 

ier ;} qd (i)i
q-{r6a r dI tsPd tr€{ *rt, rnurq tst (ordinary vector) i t

Tfrrd ftIHqI llY



frf,fir td'qrm-qrrf,{- kqreflE6?rt rrtrsc qt+E r

P{Tqr fu;g\r6r t€€G-drt i-€( afir (Vector components) ihi

t€< (Column vector) EII @q t

3IIUr(qI <TBT

(2\ 
- 

(-2\
sErrtuT : ,ea = [r] 0R = 

[_ l)
1.y t€t Trnilrar(ol (Transfer of vector)

dcniil ffi g6 HFFITa 3rd rqiTqr F[ra-fr(s qI tt W ffi ilq r
ffi +rqc rd q-+i d k<src W rr{ qt+-q r clm hTqr @
tfi 7, qrg +€{ cDd frt DErd {T ffi srqrtrsT rrd'qt+-€ I

k{ff @ i-€r 7, +1 {t( B Ere tt€( cD qTt W ,rd B sre 4 gme

<rqi r 2q6Ti ardr fuE{r {frr ct qft tm qflTt qti t

. krqr @ +€( oPilri F{t MErs vIt ffi @q r

rr&rd RnEUI 11t



. @qri xtf,ffrs vy rrft wrrr<ur rrr!*e. r

fr clk+,r +8r6s-drt en"rRRUr mi rezn {iEq rJsrrtr +rrq cTq ? Ertsr
{iird +qFir(:
. .+ ii€T+t crc r ft{n ce E-q r

. + +€Tfi) Tqr r rtr+r PqE ct{ cst 6q ?

o i tetd Ten r qfrrsr E cf{ qH''{ Eq z

gtr TqFFIra qd smqr snnrrur
ilc r Fffr \'e 6i rrt sr+1 ti-$rc W TtsTrd.rt r ffi H{ftrd rr{'
kgnr<rr!*r
. iFen+t6[qr ftreTErf] rqtwr+r qrftr

Worksheet rqn cr{il( | snqRr.Fr

ft+ror rrsrrs cft TqrtYr flTd I

t.t f+enql ftftc ,

ffi P+ftrc ert qEffi{ tFisrfu +c?to1 iFI (Magnitude) { Ffln (Direction)

eft H€ 6{Td r

Pficr +€i 7, d rqrrrs (Component) x Component 4 T Y

Component 5 B I qrEqFft{r+1 rqrdur F*rfcr masq{n - +} vqrg

a1nep./4 3 ={6+2s =J4t
qcf-(

ldt=ln

tert errqr<nur+1 wrr+r mftr
iflftI q-{rgi Worksheet T{r qr(dP{.F

qfuil ff[t[El Rlq



+€t ,48 +i qFI (Magritude) r;irn ,4, d Componenr E6 x. r y +i a'rioi
drqsa-+i a-ri{e 6-q r

lflt= .p;l , *< y 7i an components (t r

cfH k{qr +€{ 7; +1 Fc{n Eft dfi.{ri qf,rs{ qfucdT r

1 i-et ,lr t x-BT!f,dq s-e {Ii k{IrrTr eirqd E-firE lrrrgt ffi ta!
r1qmq iml ,4, 6r iffi q-{E{ qit-fi 

r

f i-et ea i @ Bearingi qfr frqn q-{rcr qt{-ia r+€{ 77 +i u"*ing
[qri snr kmiq +€{ 7} n e-{rsi 6}ur 6} r

cf\ 1 ( I qr {frrEqrr{qR Fq{qr fr{gd +€{ l.B ei Fc{n E{ft a6 rr4

et6gqr r

Z e *-qe-sq q-{rqqir drurflTi a qr<r

6, o = z o,, = 1n -'(]) t'Pesn oir""tion; uarre r

qtflqdr krq +€{

" = *"f+l6-* i (ran iF] drks1arz o 61 orq @E\3/-
a +i 'flc crdl rftr$cfu f q-fsR-+] P{fi ftsiTr rrd So" src a o} qrc
q-eGer mE+ dFidr rrs.+ N irfr firsq rdrurari q-rrca | {!ir i,ryn ir-fir{6r()
q?fi-drE rrr+1 3ruRcr drl i6fs{qr qrfi-ryrrT rft-€ :

1. IfdI i€t (Null vector):

{eI nFI (Magnitule) rlgd +€(qr{ q< q€{ qP{A tnFr (Mag'irude) yFq 
Eq

ffi qsl (components) i5kfift <I vqi ?

F+sT( 'rt-d-( r q* eftr lcomponents) s5q nqg€q ffi c (Magnitude)

vJ< gt r*t r io'et l
10:00 {i SEzr qs €sr{ nqr q i:3osq qfr s}ft qr qr B I + q-flqrqr{

+€{cT q-{iiEr 6.gt n* , [l) a , qft 6] qi {(4l irc (Macnitude) iEfu
10,

Eldr ?

- 
/3\

,4.8 =l ld qrl
\.41 '

{ftR Erqlr tl\e



f. g6r{ trffi (Unit vector):

q6,r{ (l) rm lMagnitude) d tg(f,rg qfi-E ri-€{ qfT€i | ffi qlq

(Magnitude) (+rg 6 d-er+r 3T{16-6 (Components; +ffi qgd ?

0,1 ?rT I ( o 3iYr66 tTqql qrT t€Tih1 qm (Magnitude) I E;I FE lm-st r) t

ffi6 3t-q 3i{T (components) r{qqT cTc gq;,g 6{rFB EI {-dn t qtfi-6 Trc d
+€.r6dr rcrrtu @qr
1. vq]a iif< (Equal vector)3

iH Fficr t€r U { CD +i eftrdo iComponents) { k{TI (Direition) v*r<

a-1 r uR AB , CD r F +r 3ierf,€ vqr{ e-1 a-t P<m qn:+ 6{l

i-€r AB 6 cqrc*m6{m ,la E7 scm t€r AE;r{r

y. A-nffi f{rt EI gei f{rt (Negative vector):

El 3i{rf,s xeiYr4tyel.llT 26, gR CD 4,r x eftT -4( v3iaT -z a r a-qei

E+ +€r+T 3n1E5'$r sqqr.Ffi qr< ERIti-{ 6-( I Tq q?r€rql fr g& tre-tw <rv

errd{ 6tr{ m knr ffid 6q r q-s'f co, 186} ffid 4 -AE 

' eD nt

ffi( +€( 61 r * tm B/, +€( ,la a r +€r Df ' tt€r 
'Ed 

ffid
t". e*., "o**tao 

5k l-til( r qrc cfr srFII"t ( F{flr cft srffira rrqqi fr

f€ +err. qffrfiiEFT ffia Eq (6{. ?

qfti<i I

rr&rd ftliur llq



Wzr rr€{rrkr iFr lrrrFr rTWr il( l'<m ffie qg+r

ffid +qrt g1 r @ ri€{Bi {rrdtr ;rtrr nrrFr wqd aa frTn sd E+
wrq.tg* <r F<q,zfr +€rcr + qkrf+i +€( Td usTrilrfi.+€{ 6q I

r|€{ 7} en ffid aTqh d r

{. lrlIFT (Like) ( srccF (Unlike) ter :

P+{qr +€{ 7E \ eD d qrq q.r6'6,ili kRTr cst e r fr Et rt€G6,
mlt< (Like) +€{ C1 r e-r *srt EF< ftfr 1rq cft srtqrt r Ffln qfr
ffia a rft g{ i-erzs enrcn +ftR E-{i

q) grffirt +€r r iflFrt il[lior +€rftq aqft m-ra.rfgq I
T) dfr ari fum Si sffi ffi EiPr<-{rc dri rdfr Fr{ftrd

-t€r{ir6-dG 6Rr +€{ qtrq I s}ft (q.f,{cr EH sr+sr r Ei g+, ftFn

rr+

5n
11c,

(ilq vqr{/3r{rqri F 6{ T€), lTqsT +€T66qEi scri.+€( i
k{n ffid qq,?Fr +€.f6 ersff+ +fi flr

TftR ftqgl

iF') (qr{ q-€{ ( T{16r( tr-{fi TFTffi ?



rj

arH w<tqrert sqn, T{rEt, qI 3r'{rq[T a<r t-errs E-{ 6{q.irqre {{tcr
Sr5ff( I

Er) {+ qffi'{T 5t w<r mftrrrsfr u-+k qqrgGl+} +qrcr sftr qc+1

TdFo.e hftId ri +€{EG qt ffir+r +€crc E{?

i.q l?R(Fdt qtg mr qerg 
'

r+yr {s{q} oi c6 arSErd 10 6Eq <rqffi Fffir rrd r c orc F{fl clfuPrt

.rq} q+ S€-+1 1qrcqre u'aft olq zrdr TrdI +.tr ?

ql srremrt Pfi{r qP{ krg\rd e r F{rqI rirn eerr*qre BsF{qT 5t(, q-dl

ifu cqr SH @r e r +€t a-{+il rfttT rnR T{firi'w.tr-Sfi,

Z=77+rcnk*a t

trC{ {r rrq1 iq€?k+1 Tr tsrcrtr{q Asre cfr Sid d t al eqre crIT

fuar rrreaq AEIre BqT { BerE CcT rrqd smsr fr t

qai,

.ft=78+ac d BI{ 7E =n+aCil r+et7E
*gt (Resultant vector; vfr ut+€ t

-k=78+Ee t ffir Etr cn qcrSa t ,{C iFI qFT N'lFE{ IB 1

7 +,1 qq+] ftrq-dil{q t

S{sircr Wr *lrs-d-+l sqqr rfr W q{rsi P{qq + q€'66+1 +s
i r q-s-{rt ffi Pr{q fum (Traingle law of vecior) qftr;g t

Eftfrcr ffi dr-q<r qsET !ffi as+1 Gl+l Fc-<qrc +q] tr€{+1 5-q{ {r
iTt, PiTrdr M eq qftnil tnrr+l gr ffifis ffi ffi qf<-{ Pq-{sq'

drsi iqrcT q.a ffi qqrsi rHT-ffiI d|q el666-cr td-t ffir iizrqqTt i
t€Gil r{ll-q ifiq qfrr€ rq-tl k+cr

f,ri lB ( sc +t +ilqr

rtrd fttwl lRo

I

f
'_-_->--)?

B



i+i=Z
qq dlH r+1kr tfr r

T6i t€r Zr Eqn ffi +,gft H ?

i=i-6,ori+(-D; 6e t tua r

k{cr l€qr+l +€ltisE* t{r kfdm ?ers-{ rrns.rfiq r

qftrd frtwr 111



I

i. a7 b,

ii. ;< a,

lu. D( e,

i'v. j< i,

". ir i,
u. J( r,
,ii. j< z,

viii. e( j
qte : T{ilq-s} f4frFT 6r$cr rtrr dffi efl?il<roT +r ffi ftmq
Fr6rq rd r qfH k{fi ; ( i' h+ zrdr r{ I fr 5i+1 ftrw( qt{t
ftrore ? FflIq Fffc osfr rfrrl T+ I
q+sqq qq-t€l-firi trcr snrfr{sr rrfr PrSq Ffiq a-rnst qqfr.lltrd t

t€{ j er€ i cr FTrf<r ffi qF<'q kd (Terminal poin$ ere i rot

{fl6g-+1 B{TEIrltt) m-qri vfo qt frr* q{rsi tt rrffil
rs cifiqmr* i++qr irergq'qr e :

rrfrrd RIHsr R?R



cr& S rf,sm +firaGd $yrr6ol qt{ +*
,=[1)'r=(',)

sErdor+r *t' ;. 7 = (i).. [_, =,

q6t k{cr i r /+1 crrqr W 
[1) 

u **",
*+, ;.7 = (i).( 

,,)= 
[1) 

ro.sft ,,

1.u *ra qfrcrq t rt-fi q|M flurffiH

Psrcr ft'{s* qRr{erfirt qfu-n:qr 3rq-ilrur ,,+sT srftr 6rg hkq( fii qqrq-{r
hrcrfit o tfu q-{rEffi qtm Ats\< *-qefur ffi.!-sr k e, e r c qr rntr
fttffi) qqeraT€ tsTErFd g r o ?fu I rq+i .r+flii +€i Z, escpg ch a
tfu e Tq ,, s?fu cnq qft ; n + qrr{.+i a r otfu cvq+l kentm

qPilrfr 'rt€(

I

I

J

TrfuH frrqrsl

+Ct sqrr{urfi qaqrsrs lffi wcrdr+-{q ?rft fuqq eqrsTd-( I

;

A

I

I

J



qr| i+Z+i qqt< lo n qqrd-e r q-tl : dm qfrqFI r i *m qfrqrq ti t

3; + tr€i i + +<'1"n ri qt kq t

ffi ffi ryr< rrct *r<+ vfr<ror d.-fl sr +€t * E-a'F+< I

cIffi smrrql 3; * q{rs+ et{-dri kfi 6'(tr ffi ? '3; d qt ;
ffi k{ TrII c 6t r i fr{rr6} ffid fr{Ir cg+} +€{ ri i r q-cqr*

kfiT Har 67 *e< rl t

ertr{r 5*mcr s(rorqrc dfir qtrcmd t+ffsre +€r < ffi r3ur<s-cn

qarEi +€{cI q-c+ qt ikfr t

ffi++dqrt?ffiffiqm
T+ er.qr qfr{rkfi q-q z

o qfE i-s< i r r , crt d rqqarqq kq-qra (o 'ni +.d k{ {<r ?

. i-gt i r ,1 ; dcnr<( ea ? fu< ?

qdrqc q* ht{q ialr

;--('\ , t;={1\ ilt frrcl gcr{nq r {* cc <rqr6'6-qr{ ch Y<d

\31 \r,/
rr-tfr( r qrcr+fi<tT tr{-6}q t

ilk-{6-dlq qfr(aqfu i r ,l i scr{rfi f{r6} 6r(trI s}q6}q I

1.c S ffi €6-fi Wtd (Scrlar prodrct of two vectors):

qsq fr u-ro] ilq *€{ ; +i lll TIr r km Z d u6 qqn a ffi{

6arlft,r uqrs+ a qi a tt<mr / aqrerfi qqcr i dsdFflrI

6a rafr 1,t1a'<nro a ci i iB F<m < aqreco c\'cl i d sel frm (€

rfrkr Rmll
11i



Fm +€.+1 qrr+1 lupaq,,q fr 1

5€ t4r66+1 rs,il( rJur+n,q rr{rn qrsa ffi sr5J r}s1q, frsFqi s}ilffi{ r
.-r ^:--s. 

-:- 
- 

-\

fu{qr t€( b1=D { o}.=Z AFr€ oq e 6}urilflqr+1 stG d b7 qr

friffi{ aF qrd t€{ A7 = i +} irTrff +qr,

lbFl =l^dl,qat t rretr-qrrrq frq il r .........................(i)

orq Sm ,a d qm k+l<t,
TT+1ur HEq aoBtB qt,

FFI=lor l*'e
s[s[ElT,

^ldl=loa l*'a
r-r Fl

^ 
=fl 

"os 
d, i.r. l![ cos d ...................... "(ii )loAl l,l

Tfrilr ryrqs-d+i vfn+rmar1mr,

=^ldl

oA.oB =loAlloBtl

;t=l;1.\dl

,J =lo 
f,f 

'o'r

il=l;l.lal.*'a.

(z qi qrt sftrerrqq rrEfl

,);l4

l4l
F

rfu fmnur 1?{



qai stfrcr ffi +fi'ql se rJ'r;rsa aszr t€( ( d tffrqr ffi
mffidq,i ilq-+1 rJqTqi-d rnr il , q1 $trt qttqrur il r qs turffi'ffirc 5€mcr

ffi olq q\n Tqt\tq qf+;B r qffiq 6qrrr Tfim 3Td'sq qr{ E+

tdr arufird g r (rgfi H rtr+t qfl6Tfc+, fifl{or 6T66dr .nW (Frftr

ffi\r+i qd.qH ?kq t

t€{66d g.a rIUT-{so qT dm rJurffi-ildr€ erd'6Tqr qftqrfufr rrEf,

;=lZl.lal.*ra tRilq rfr i qRrnqrd 6qqr ftrq( srq qryt 6wr6cai

rflfrm rrt qr qfonkfr rli' qfr rlf(-€ r q\ qfr qrq rrfiT ftq rdtd + fr r rct

6tffi qfi qfoncnfir€ fd6n rrfr'6rti rrffi r

fr:sqalqPs Simer t€.ro ffiur tr+rftrq r

;i
cosd = 

FiFi'
q6t a, t€r ;( ,+t tr{+1 +1q il t

zlat cosdi ki qrt t€( ilS{, Gqt qftqrur i il rrt qIRr+1 Tq+rqT ;.8
qft a I s{q 3TrSs ;.b dt +fu Ei fr i oqt fr+rd t

T6t terqr{ qo,rs t€( ( ffi {qq t M 6qril qt' qd' TmqT

qrffi WreII rrrlTtll"r rr{ <trq ,

t€( ;=f ') ** i= *r*yj d 6qn tq qP+-€ r +st ?

l.yl

tI

. ftril ftHqr ?1q



ftr{cr +s( ;=[1']. r* ffi x-qer { y-3rerlr ffitr{ 1i1z{'fir$fl
l'5'/

. (l) * qfr x qerqr qr€rs +€{ i r y rrrr p6 rtg1

+€{tr6:trrri a-$r[ ;rTqiT oi rsi t lrn'iia i

:.i = ai + s t- lPa5w Frrrorgvnr

dr€, qf( +* ;=f'l e r+, i=,i+yj +q sP+-€,
\Y)

xi+yj s.mr nfu\'+] ffi se TuT-{s-il Fr6re dk+,r:

cr+t,

i=*i+y'i < 6=r,i*y,i al
I - -\/ . -\

ab =lxi + yi)\xri + y,j)

= ,*ri: * r.yrjj + xr.y.-|i + y.yrjj
= x.\ + l.!

i,' = lillil."o' o' = l.l.l = I

i- i = L1l il.cos 90" = 1.1.0 = 0' rl
s*,
l.l=l
ji =o
3lrl,

ilq qfu-€i t

;*(:)'

(:)

0

rP+rT tr

_;i
cosd =;=i= =

l,lPl

rrftrd ftIHqr RR9



R.l GIIrir $ (section formula)

cft tErcu-s AB qr* F{tr p t in<kfi tstrrll m:n o} r-1vrem F{qrtsr( rrd qi

ftctd +€r 7=ii@ wt
mt, Z r D kt at BiFT fi-rrqT: furfu i'ecro Et r

ITIIM :

tcrcrs 7, ET k{ AiTFi ftcft rtg( a7=i r F*t Bqr* ir6l f€{td +€(
oE=6 t vqrqt r ffi* Aa fi* qrfiko cqff FfiTrw{ rr+ e @ ftvPc

+€( op=, i trcrfr r

ftt,
AP m -.:.=- tl I

PBn
qtrEl, n77=mF,
ilf(, +€i 7F < FE sqn ter g1r ffirs cst T.q tcrqr c+ Ffirrcr

u{. r srt nTF = ^FE 
d niF = ^FE 

g, $rA 5k qft rrd r

3rE,
,- 

-\ 
,- 

-lnlor -o,t1= mles - sP1

@+n1dF =m1o-E\+n(d)
'== ^58*rfroP=-

m+n

= n6+ni
;. P =- m+n

rqrfrrd Yfr r

{ftrd ftrqur ?RC



$qr{ : qfE icrq-s ,{B qri P{€ P { qra 6'qqr m:n d 3rtqkrql kqllFl
.'d ,r{+ k< p Er eerfr +€{ +fr 6a *<r I
rta : sla sqqr fr'!{rfrr rrqi' m:n i {snar4 3rtcRcr ffi r F+-t I

l.1o *{E( wIftft (vector geometry) :

ar6-& war+ r 3nfiT{ rRrEqr\r4} qffiq-{ qrfufrE d C6 rli,rfrq rdPd

(Marhematical syst€m) cl-<d r qq qrfufoSf q-dffi +-dlg{ ttqr kq
e-6EdI ifluRqT q} q-dfr Et+t qri€ 

r

. i{qftqlfud qqra+(F (Undefined terms) : q<} fr-! ter, q{ q 3lrft,

kfr6s{rt ceoTm tFi frqr fli qf{qrfod rr+ cfu+{ I { Rrffi
mrR kq{ 3r{ 3rryRq-F6 qfonkt qft-ai t

o am- fuA du(6/ffi6jd-{5 (Axiom/Postulate) : 5{ita ffi g€?l ((q
tqr Pfit-{"r fti, Fd-cr fr{q66iTr B-qrffiFI I Fn +iur q.{rgi 5{ qqqtd

rIcrEs qqrFlnFr ffi{r 6{ lri fr d EIq-d6 3E6C E-fi{ I ({Ei.\ dq)
ffi .qqq-55 q.{ { fr sqarFl"dri scrfrrd rF+ si{tr { Frfi-ds ifl+
sq iTEr66 61 r 4t r q6r ifiq aqfrG-fii qnrn qrt< 3rq rEr4IE6

vqlftrfr rrfa€ |

o qftqNr{G G).Iinitions) : kffrq qfrtnfud q?Iur{qr65 1 gqa155 r*
fflfs+1 cfoTm, sqnriR iqr66rti' qfutTrql, T{sq, rlsv enfr t

. cr{frt (convention) : 4isrdrg q-{rg{ Z F{+d q+q q?aq I fu.{ > (f{+d

q+rr rrf+{ ? ffffi-a l+<.{6 A,Br cqr k{ B, Fd-{ ar c+1 4rqql qii

rr+' s{rsi <A B c> +kB I d{ (A,B,c) nfu+{ t6{ r fr r ccr $
. rnerdr66 rrFTd (crd+ ffi€r $166 6-1 r rrerS qqqTqrqdr qfra 

1

nftra ccer rnqr qfr rT\r+ri T€t q({frF gsr€I 6{ { q*dt 3{rEr(cl

ilfrrdqir rrsrqTi em rrfir€mrs Tra+. r TFrfr (iii qrq-6 (Universal) E I

. 6?rir(6 (Propositions) : gr.4 5 {116l g<]-F{ErFs q( I Srfi66 rqrftrd

rrq6r firrras 61 r rrfirfr-+ rdtdFr4 3Tgqrfrrd qidf Eq( I

ftrffi rclfrrd rr+ +Fi rIff,rffi q;d I

6rfri qEi qrffTftq rdtd-6r qltqr qqi' Ir+ | f-€{ qfuft qft cs?r {S
.raft d r ft qrftI 6q5q qft\r6r iltrdF +€{ qfrfuqr qft qrret r qcr<r
qfu q-€a6r e]iqf rlft\r4r 6ds-{F6cl \'sa qftr-frq q-afum qfri eors
+€{fi ct{ d{. rri {t se B I t€.dr{ ffiftfr, rrtrdrq qfuh, *q (

{&rd f{Rrsl 1



drc qrqfu-+t qrfuPd qrt{cr rft1 6 fi rrftnr+r rqlfua rrd qr

oq-+F rqrft56.rt ++q r q) rrtrrffi{d-ffi 1;qa; fr |

i-sror enamfc 8166 ( Tq-fldsd sdrrrErc rffiftq qrfuftmr ETrqE6T)
ycrEr rr+ +ld'T6t Ttrq I Ts{rt i qmr;{frqr ri-€r qrfofu rri rrM e rfr
t€r*} E*rrqre Trrdffiq iqrfuflilfir qqEmrrnd;o ( qqqttilr{ Bla'fi rr+

tga rrffiq crdfr i d r

A qff,rftq tr€fdcT Frq qr€rr,F r <rqryar-qr* qraRTn qriarft cr+r
Trilfrq qrfuk+r Fcfirq e,wr6r6-drg rcrftra rrfrq r

e *er+] qftqtqr, r+,R,

o *€E6-6Jtqqq,
. EkRir M rJun ( f{ nrrrsrfrqen se rJur+ci{,

r qsig qx rPryrqr qt) 
r

rlst wTfufuqr rtrq W ffi q-.tr$i TkB I tqrs] qfuTNr rffiftq
qrfutccr fuC E€ 6ia r rrr,rdm qrfufrq rtrrcr66 +€Gfr rmrrqrs uffft
yqrftrd rrfaq ri qr dfi vErarorarqr rftr qtr Ft r

s(rflq I : tm Z t E qr* sqm-<R s-{tffir lrETq Ts{r6c (A jacentsides)

il<t q{rgqfr1 g rr+ M,r6q,r r}fi raq-66 k+'r{fr( |

II-ITIEFT:

Pffifi +€i oE < ft g{ P++oias 61r.
FrTq Fffcr1.rTR,

lqE'<, oE=d+78
6=Z+i
v€.rt,
ft =78 *ft =78 + <-dt =E + t-it =6 -i
:.ft=6-;

??orftF ftraul



ifiIr((ur I :

€T4IE s-(Itiq (Rhombus) :E't

t€( frfuErc r+rftn rF!*q r

ITqETFI :

tdo'46{"- irr+'}ul d +qmd

t

ABcDtrreTg r$F A rzRr+l tdrrstnt ffi qcr* 
r

AB=A,AD=i,

7e<TPkootrsETr
7=78+ftl..BC=ADl

=i+i
s*,
BD=AD-AB=i-;
316{,

fr 1fr ffia1B6rfrr
T.m=lecllfrl.*'e
wrdfl,
/- -\t- -\
\a + b)lt - a)= (a + b)(b - alcosd
qqET,

b' -o- =52 -oz

qffrfrfifl TT{:
o crEqftrfi rrcr +€{ ftruq-+r qrftr Fs6rE *W aqR w{*qr

rftil ftrusr itl



qtII {t
qratR

: Use matrices in representirg the verbal discourse and solviDg

equatiotrs.

1. qfrq{ :

qrlrrqfi: q?qP{4rr6 eFrfr qr 3{q) qeRcT dt Fdrqq-6r c-f€wt {{{166 T(f,

qii6 | frq*qT oPew Fffiqrir6 nq66 q6{ qi iFtdcq ffirn rq<
rftq+r Ht4u E-{.6{r6I mq {+qa (+{166 vh 641 r qR iqrq so
qRiE, \afttffq <r, ffi aqrqr, HBrq fufqqfir Ffirw66 qrftail

qrr4rfr + ?q{r+ qril <rk+rrr rq'GarF6,dI g+rrqrc At

{flr (fir66 fufrfi clt{ rqiT rIf{94r qrs€it | 4r<l?rII[ 4s rfiRd hnrdRr

"}v* 
ntaf q-{ars-d qlarrq etfl{€ Eiqi 6e r aR : fuflrq qarc+l

qffiirdrs-d &fi66"+1 sTRIq+ qfr e''+n rrci ilq er i+onffi crdfq-rds

aqn rrEi e-ri qt{ qdrq rrqd hfu qrt{w i el r q-sft a'cAcca frurrrs,

++-f6qT 6i tqf{.r Ern-{rrt.6 owra qt+r a'qn rr<t sr q-c+rsrt qi arn-sr@r

f{r(F6 (4r{ ,Fletq r ff rtT rEFir6-qr FmrI 
'Tqqn 

frflJ elqo d r cqt ?t{6

trd{cr ilt( i wftq 6Tcr q+rr rr{€i qET c+i \.gzt gq-+-{Emr 6qqr {H a
"qrfiw" r srit a qrtf* + rd?rflz rrftr-frq crsn-s rq rFi {ifr sfun

ga r r*:c{r+-torrc4l ro t

frcra<,
r.l qIE* Rrcrgt

qrP{fiqn Mc+ F[Hslts+rr ff t{qrftdsETi €finT q{icr h{rc-{ rrt

*'fr qe qt++ras rStrtr rq vftr eftki r tfiftrr'rm ter-o-qr{ eri6 sq
q{466, $r{n ql-4ltt6, F+*rr+rs 3nffi 6qtqr', {qz, q.r<r qqrf,+1 F4frr'

cqrqr arffi gmirq, qffT €rq qr{uRqrds+l g"trr 3[td (€r {T166rII

gdr6s-+1 'rqr.T iia-+ trt qq q-4ra6r qFrIft +ecg-rr rriqid qrngi r 3{fr Tdfl

.Fi irqrsi fu ff {{{166 Pq-fir€4 taPrdRr sr<d '@t qq sFftiI * 6P5{

i qoit fr''cI t

rlfrrfr f{Igst



-

? r Ertriwlrl a-fa, aftr+trrsr ( EFnl alriI(
FrraPqkfr hqrfi'dTq-6-{-6r qrarqra qft<md cfte r mffiror.r+}
kq nfu;g r

fuqr+'drc r
ffi rt+ s{fir+ \.saqsa qr++ad Ttn q-rrsq vrngi rE*:

-'.-Qgms
Subject ----.-

First Term Second Term Final Term

Mathematics 20 60
English l5 t8 50
Science l6 t7 59
Nepali l8 14 58

Matrix qT qqtl Hint I Matrix
T{r
qr q<a mngi r !r* :

kqm<m r t
Csfl ffi Er+{qr qrrnBRoT kc. vo 6t6, lt }-dr r vx ffi ffic\6( I ErR rilrqn-+r Fcr ro o)+., i{ +-dr r r{ ++ m 

"S 
i o*

rlqTre 
lrga l,ratrix ilqR rr{ eIIrst sc5ar En l?6 |

{f,: frqr{t+r ?ffid.r *c cA nqr
r?_S r F-6ne Matrix c"ni-r qrlr$t giTifi. 

E+

frqmanq : i
Hka eqrcr q\rfl rxqtsrfir Cuttings qrC grqr {q_{rr6 (qf6'grr6) ilt .rft Matrix qr q<a oqrgq qH {}6 I '

cle : qfqqi hqr+'elc r qr ?4R q\d Mstrix qra {fir [6ur rr+ f{_+,rsn +frcrr +a {fu-€ rq*:
o yqq ffi+ d*, qkc) rfrmr qa F<q{qr cflI<r Ec q_@ crB rr\r{i

4?
o Mgths qi cl<rqtrsre ffi kyq.r Enr 6.( q\r+i cIFq ?

qtR frrFr



. qt(q qfrer$ ffi ql<r{€ qf6n4T qlT+l eTqrq[-6} (il{rcl rqld Ei
6(qrqqdefuT{]B?

. Row I Column El ifqriF,'{q (qI Tqr{ cFr66 (Positional vslues) (Row {

column)d qTsr{qr lrfi qqrgi rrd qfu'qu qIfr t

. Row 1 column d (qgr4l 3nal-.dl Matrix +l qr+r< qrqdFEr{ Er <{ir5R

6a r a.ri-on q1fr6qt pqvi 1 column zFl (qqr r(rfl qE I qeFII

qrB€ 3lr{dr6R qA I

. qfr qrtlRai Row 1 Column Qi (rqql Sqcr: m ( n rr( 4sfi 5'q mxn i
II;IIEEI I

f.r q(qtrfir q6r((€: i.ltEr( qlqfi ( ErFKSl er<tq (Transpose of

matrir)
Frqfrkc Fn'qr+-qlq-6'€'6l qrgrrrsrg qIEtr+T rr46rrri eli s€ qr4 qe4-q I

fuqrd-fiq , 1

(r6k{ ksR rrfi fu qrtsirr+r Element FF qgt ffi-(cr (+s} sr 6rS) €-fl'

}l,l;;'s;; *'i- *, rc-*: Yrqr, Sa F++"iar EremenrEG (3t

; ;."* fi f?T, qtq fu+liirl Element Fs-qItiF r{ar Element EG (4 {{
s'' - \ ' ' ' ' ET c{Fr( Er sTa tcl ;ni< u-<r qttEs''6}
d'EI, 

qrtl€-4i Row I Column i6l lr(d

qtqr E"q$ Fq-qR rrt {6rr1d rera1rfr dfcT €re<r< {<rrs fuQ ori t

*i A Aet- fuftr.or ErqRqT ktq<FFT 3{EITGI qre{fi-6r r6Rt6'dj

ilqr4-(trI qfr q? qrt t

fufir€rc:, *,-"" .d qrP{fi q-flsi r u-c<n 5i Frq r6'rG tq sffi( r {€

l+ sl - - lz' t'l
'=fas t'.1,,,' 

o=lr' 
n'1,,,

rai rr n $uta
6{ I q( FFR-{[

qrr*r sntrm q'rmt +-+ erro
qq-{rgr <t6-€ t

kqrs-flc : I
anFmqr tl(r6r Row { Column iFI Element trFfir{ t{{ftrd qtq Hfrr (Guiaed

' Row arT Element E6'qrt qtFd Column qT {
discovety method) Bif{T fr.$m (qlEdT

{frrd ftIiisl
iiY



ffi Row or Element EGiTr* ffi Column cT { q€ qh ilr*f *<r eF{ qrt
r<i q6*o i Transpose of matrix d r+ 4a ffi Rkcr6qrq-{re
9ie-1 r

. Ftr-qFEqFT 1 Bt-{qra+i TeFrcT qrsrfad fr.rta;t ens-eu1{n F{{Brd +s
frfu arral rr* 6a r

. h-miFirrq I cI <{ Ia{ @ erN rqf qrPf+mr q*ffi aro

Hffrq h.qrro.ira iql qref{d q-{rs{ eqri iRFr< qrt{fiEsqrc Etements

+] qn qst fiTfu t.i ys+sDr ftr'c (fu-q r

o gs-a o?++r (Ei q-*r+tt s-{r€ rr{rf,r* 90o ctockwise direction cI Ecr* i+ |

3x2

9f cT lFrqqfu '

2x3
T{Ift Row t Column 6I (qqr {lrcrqre (Exchange) E€ FB Pfm (+ T(i}dr
qcf{+eTq qt qr{A{ srt g+trGirr Element Er6 E-drfi-dr t+fi 6( {+ E{rcr
q-crc qt6r cC {(qr€ qrmr crftr Fq}sur6r oqcl fr{* qtrlfu c({ qf6-q r

r.t wrffi ilc, a-er6 T {qrt
Frqlqfufr Pfi,qrardrq-6r'+] crurrdre qm ni-s, EarE r ry6a] 6pu6 yg

qrd sffi-q I

Grqr*-er : t
qrqffiil ils Frqrti fuqr*-er , crfr \.sa +dcT { ofta rrd, i *a il.fr r q

*a qrer 6{rs* 3r+1 .i-dcr r +errn€, ltfrrv*aerqT6{rfrE+
'ts6r rni, *S r ersrilf o=zt qi ri-cw vrfi wqql u- 4i .trgrr &+
EPd + irEi, *ff r qrqr+r q,rfrT 6ffi +E rq-frr cK+1 Tql ri-a qrrct rd r

rftrd Rralvr



. zRFEr qrfu qidn 5t[+ s{+fl ri6qr q\rfir tlri, +€r ( qftIrdcrit (gr tlqlsi
qrt{rfs r+ga <fuq t

qQrA Sri rfta tel ffi T<rn fi5 (s)

( qr* qfr ilrcT tlr* +fr EITEII )

536214
. 3fE, A+B=

( Tr* +fr EIr<r ) = ( rn€ +fr qrsr )

5+2 3+l 6+4 7 4 l0

{ftr: ?Rr sEForEre 5fttra q(r66 Fq E;fi. I

o qqt qqrgi rilscr ryr{+,drcr{{n{+i fia ryrrcr rtn€, t& t qrqror iTIftr

qiFrqfirl oqc,rt +ffi Ei [+ (
o rn{o} sqm q€Ct, Sffi rgr S{rli't r qrera} Tqqr srcRfir t

frq1rd q+ v+T vefi Marsn qEsI.r+ 6{t
qq r *sft frai qfa*d rqiqq5srrq;t Element s* ' 5i qrt5qr qrqr,

qffi Row( d column qr lH 6ffft qrer+l FgI 5+{rc d'iqt qi:o} \'st
rqmd !ils E] r

.15 qffi qh frfi tqrr+1 elementdi{ frkc qlq I ETRIqI' qftinc ffi{
6e w€.' qH e{Iffi { fEr rn€ t ffi qr@ v *a erqr +M
ci rt .n€+v srqr) q qter * ri I

qstd rfi 1 qtel Trt rq Fre a6 j *er qrgl i r

Gaqrfiqlq : R

srftrfi qao'ffi F*at6clc : qlfq?ST tr* qF-cr rfraqT q\r6l Tq-66+i

vqsr qrtfmcr ?qTdt r

A=('nt +fr y )

10 4 7

crfr, qt6ffi ffi'fir Etqtcr rrifis ffi qq, wzr +fi +Pst rr+ ( t qtaT

erqr6F Eitt srg r rcd qF{ qrt{R qcd etr r

, B= ( rnt +fr i{rei )

2t3
srq, q-qr r<6o rtaqr 6td rffi6l 11 rft qI6T qrs1 Td ilfi M Esrs'

EEqliETtFt 61i I

A-B = ( qrt *fr qrsl ) - ( rn$ Sfr ercr )
ffinr fdwr



10472t3

=(.nt tfrqr<r)
t0-2 4-t 7-3

e-n = ( tn'* {fr srcr I
834

ta:
. IrqfoR Element EF Gqrffr{qr(fil +} dc cq q* qers. fhqr qh

TEfu( Elementsftq t g;a.r

r <rft1mrool de r ETs' E+ fir.qriRs.+I qrftr g+ qIP{fiEGct row r
Column o1 v{eII (Ordcr of the matries) iRrT{ $t wfu ur{rrq 6 I sreFTI :

+E+Frqtrcrrdqffi{ r

o rfiffror lntFFraF+i ardr t,3 r{q 6rqh fi *c r qzr!fi?t krro src

g-{q$ rS( rr gtqr r<rfi Tg{q rrd cfuq I

fuqrcmq: I (tn,)

drestErilurQlw+tryn:
ffi fuEq6} qrEffidri frq ro +t{ tfr
. ( iF,I'n|' +qq qiqe t
A 341

.A+A+A

( ffi +cq EFrw )+

341
( q,rql o-rrc qkfr )+

341
( fift oqq qkq )

341

rn = ( ^ffi iriilc itffi )

3+3+3 4+4+4 l+l+l

qftRr n[6!I lle



( o,rfr q-drc SFrfr )3A= 9123
T{ Frqr;rqrq+1 gqq-{ ErfirEffi Fmnffi Frs{ F{qFrsrrs} 6r urie r

qi rrgr+ rsmfil Ealffi 1ur{ qt YH ic-s?5t WEI qE( (row) o} $
slsrngnl EGcIIi y< wf tl t '

Erqrtilc : I €)
qrffi qrtlffi+ t .r{ Tffi : aa kggfiT fr{qtar drt{+,rd6-ff$ arqT4-s

3Tqr4 q-fiq r qat ffia clM crtffi vtqr.Td qcfr r fi
qs g€ rrfd{rd,r mftr @ g I

mkot:1

TTdrrd 3trfiR,

ffit Wrd qRqrtqr qrm r qrf,6i srfir{qr{fii ctff6 q{'qf qffil
Fr+rtqq6rdr6 qt{gcl6rt qfiE+{ rrt TA frs ffi(.fi F+q* 6
R+ v{s rnrEq f+,q r

qfrftr frrHEr

tlTilltt A{nc n€

cli[ 45 50

i



PIFI
q7'R

16fi ir21
=l urr ,ro 

I

ltzs no)

'i,.e 
: crfu etEC+r fi*a eG-ercqr qH qt{m 3'2 r itifi qrE{ 2x2

a'fr+r a'1 r {fi qf6-qi <rffi cotumn d R.q.qr tr* qrm row (irFr)

+i rrwrftr q<r+< qq6r+ t qffc-d rlqTi cqq !rq6l t1 r <-eai . FsErffi
fr qr we crd6r vrft gn 6r<e-d r1on rrd eaq{ i+ {q
rgrq rqE &-{ ilq-qit q{ crfq qn S sffi i qm onrga }?m qd

sfu'q r

*a : <1qo-6t rire, qero' r Tr+6r qrfrr tttq k*\.6r sqrr{or66 q-* :

Mrslfq g{qfrffi FrRr gf 'rfu6c 
qrrsrrs qrrrgn imga qftFra 1 qfr

g+i6 + e-{I\rsr qqrur< rrdor iltr qfr fl-qgr6 (6rilq dql
H?cr;r66 Ffi qfu-q r

o smd hqr+crq-6r BrTuRqT q<uFra sccr (+fr Vq-rcfr-q sr.rrg iilE
sl6-q r

. qs gER-+r eltsffilrEr* rr.rts ffit6,-*l qqqfa{rGr qc rt{T E(rr6,'{re
cr[g( Ens c-rfr csa cffiqil orffi scqr qfr k{ 1lr6-q r

1.y wtffi frfrErfl Ffifi'(rEGrit mfluir (sotving equatioN by matrir
Eethod)

{d y-6rro} td-fii'f{r qriT ffqq$RqT Effi qrs{c6'dr cts r

(ttrla 1

qlqtrfir Eq-et{,rsr :

tcrll{ro-drt q-+rd rEF&-+l e e" 
"ft i.l = f'l qqrTr x=a r rb E-q r iNqt(,

I./J LDJ

x=a I r-b qI* ['l= l:l** <to-q qq r M*rrt, 2x+y=3 r 4x-351 art rfr' Ly) Ltl
qffmfltlcrtenfo'qrq€:
lzr+vl l:l
Ln -irl=L,l (,,

frfi ftuvl til



ftf ffir qli{trcr q\r6r x { y ET TIrq6-66 (coefficiens) <r€ err ttqr

qsa qrlafi qnr{ Fq.*rqr* qfi.-6 (va!'iables) d qP{€ ['l* tm-t*
u./

Torq rt t rq*:
fz tlf'l _lzt+yl
Ln rl Lrl -[+, ry] ,,,

srq, Tfrfi-(lr rrEr{ (D ( (ii) sE,

ti l]tt [?]*
frn6{ : qtw f "*'lo,* eEsn{ir qc'i li ll I'lr* r cti, *'fr'''' lar 3rJ L+ :l Lvl-

<tfamrs Arq( ffi 1orlq"c rrd am-g< qt+-et t

$rrr : I
qffi ffitr€ @ctermitraot of mrtrit)
3r*1 1,.1 qq+t qEtr M=[a],,,dr ffie rqrn rra dt qf{cl'{ c-*

q<rf,g r ilqt Det(M)=a (€ I qEl Det(M) i qrtstr tt't a ffie qi
$n;q 1qfr+qfr fuaffiq ffie-6 rn 6q t

s€: qrft-w *J' t1 qgcr r{dr ffi# qfr{rkd rrtr<i +' L" d J,,,

C-scr t{k{d qrJI fr q-(Gb} qftqTlT +q( (Major) EFFFIiFFT c<€r (Element) zD}

rynsa-<t u-aA< ftf{6-€ | qR : det(M) = ad'bc

ita :

r *-fi 2x2 q-9r-6r qlE€s F<gt ffi ffi+e F++re aIEIr€ rrnlT r

<lo-q t

o frz1ff<eqr <tr{ (Row) < {fu'(Columr)iF} r.1er <l6i qft T{rdR E-q I

yi rd'dt : i
qG*si frrq-rtd (Itrverse of I Maarir):

E+ Si+cr qt{* A r B frq1, qal

,=[: :].,=[-" ;]*

{frrt ftrqsr lYo



\rfic-fl6 ft TUffiqT t4rq futrd I

T6l,

l-z rll s -r'l lte -ts -6+51
"=Lt tllt ,.1=loo-oo -rs*rol
l-r ol

=Lo ,l
I s -:liz :] I re -rs zt-zq1

'n=l-t ,llt tj=L',0+ro -15+16l

= l, o'l

Lo rl

6s{, as=sa=rr4}, sdr rdentityqrEm ol= ji i]a r

cts , E+ 5{+er er@ rJurq (q?-$ cffid rrd q€ : AB { BA)

Ere ldentiq'=qrElq fus-fr tri fi E.* qrQm-dls (A ( B) qr{ \16 irfiio}
ffid qrP{R Trftrq I

qft n d qrffw rrq rc+\ fficqffi qqrs{ Tsf, a'r t w<rrq r

Yt*n r( , Y
ffidq&ffi ffi frtu:

d cs-cr qrtrffi tu#, 
" =l: -:1L6 8l

qffizro:
Efi-lcw M +1 1e F++of (Major diagonal) +r g* veere'd src qft-qd-{ rr* 

1

s€, 18 -4'l' 
L6 z)

ffi qrq:

=irEm u +1 F6rq.dE ffi 1y1n61 diagonal) +r g{ rrvau+t k'€ cfrlT+{

.rfr rq€ , * =l' oi

L- 6 8.1

tsJ q{q :

qtf* U ol Determinant kE;rfi r crd : ;M;=6s1(M)=2x8-{6x(-4)}=;+0.

{frrd ftraqr ?Yl



Brs, cfrd { q}di q(lTE6qra qH prtryqt ffi q{0r+1'E,rdqrc frrffi
crr+ qm rrfr | Tsft sffi Tqi qrtltm{ri Ni wtr$cr,

r la +l rIs +l

'=iril-u z)=al-a z)

dlq) qtur:

rrlqr{ Nt r Nqrt Mt r5u6 rrft tlt r

or*, r',ni=l.2 -ol,r[t o]'" "". L6 8I4oL-6 2.1

lz -+1 rls +l
=L; 

' l'*[-u ,l
=t18 4l|.8 +l
=I6L-e z)l-e zl

_ t lta+z+ s-8 I
ml+t-+e 24+16)

r [+o ol
=_t I

+o I o 4o.l

-fr ol

Lo rl

*+.rt. Nr,a=ai 
8 qllz -c1

+opo zlfo a ]

=ft o'l, 
(rdentity matrix)

L0 rl
MN=NM=Iqgft,ri Nrr hrqfi 31616r ffi{qlfIffi E1 |

fre: t}.fi'Eli{trrs R't ffi ffidqrirff Fr+ra vrnsq qi+,-€ r

sftdkd q*errcr srf,erf,66-d enqrc {rft+Tr F{gfrqPd M66
or4 rrft FcEqr+I (ft'firTf<o= ETtsfi hftrqrc rq q''i src Ei-sq rtr*:
qrfftr frFrEre r.-r tri*(:
3x+2Y=5

3x-Y=3

urir, {"rrqarasd qrtm tn1,Tf,6s,61e1ffi 1;11rqcrod qlffi 61t
ffiF<Eq+r fraer{qnisqPd"at

{Frd AIHEI



[; :1;;r=;'1
qqia,

Ax=B

ilfr*,
x=A.r8....-....-.......(i)
qai a-r,esi ffid (inverse)qrEw fr r

u-ai lapr1-1p,2=-tt*o
qfr hFqTqqr s+n-tur w &r rl I-l -21
o''=i7[L-o , .]

r l-t -21
n''=-rrL-+ l l
Tftotul (i) {T x, A-' r B +} crr ykqnra rr<i,

J;1=-[-l il[i]
_ t f-s-01- -rr[-zo*ej

- r [-rrl-trl-trl
= ['l

L'l
ilTfir€r, (x,i)<l,r)Eq I

rrfrrd ftTNr lYi



qFrmqET etrd :

e. trtrs] qfiqa iltu+T rqd ?fffq:
Team Games Played Games Won Ganres Draw Games Lost

RCT 6 2 I 3

Police club 6 I 3 2

Marsyandi ciub 6 4 2 0

Jawalakhel club 6 3 2 I

E,qt q iEII r[?Idf"{ I

R. kq, rlFT(, Trrft Ttrflffi, F+etirar qt+trrc qrt{m ftrerur+r qrftr + qt'st

rmrr + qi+;u yi t<rm qrer ffi qser ie lerticte) <t-eR qrfilq t

rrfinil frnnsl RYY



rtft,lit ir(
(rrq T lFFt

Ctimpetency : Explain and illustrate relations and functions and therr typss and use

the concepts tu teach the secondary students.

cft{c
(rciEr ( q-ffid qr(qnr<r Brrnfu firqtgr { q5rtfufi
d{rf6{ r qH r tdt s(s6l 6rqr fiq hui{q rr5+r dro q-qet-dr€ aq drsr
q-{qr{-r sqqr HfuE r gi vqrrem qPrm srcei (qs qffi r ffi (Er+}
ve-qr a* (?is6'r 6rqr rtfir ti h-r-qtsT F{qrr6-+l eq:<ri frr gt
Tqarsei rtqft qPrd r +sid) mT:frrrrt r-rurqs-{ qftB I E* Tqa-66-+i

zrrdfrrn'r]umwil+t srfiEr + + gi vqrds-ffi n+q-cr il I qsEI qa-+t
e-d-6 {qe-dd q-+1 sTr+i d ssercri ffigtirr {+ kqq{R +sr Frdr6

eirqir Tq-qM qrdri wcq rrt+q r q-cft ffiq q-+Tr+i Tqel-f,r€ * q,q-{

qfaq 1 trs<t-g s-€ q-q F+, a-{qtgr, ortfu?Tq Lrur-{se, rr*ru r se.{ \'?F cfu
3r-+1 rTt a"crt: k6Tq 6i unurre.6r
s-d-i-mr{ Input t Ouput:hl Mapping lirdr( Rulel fr 5'qqr qf{ ctc[rkd .tft\t+1

qr{q l qftrtr+I 6t6 *TcT slr;r+1 vfrrT lTqel E_{f r rlftrftq qrrsr (qftrr{fiT

iltr cftr rre{+ qr66 rq* : qftfrft, &eqq, anqffi, qrq 3Trkfir qrfr"r
s-ffr$r giirfturd'-6 E-{ r cr.nffrfi ilFd qfdfufi Tffi qrqq-fi'rrcr ffird
T( V+r{3i<I(rkT frTqtgr, srdfuT{ rJoms-fr, Ts+I, $8"I, tffiFr.FT }EFR crklr

Eqrdr<-fs { fr hqq-{q ftreflr 'r{ aPr+rrs.r<a rrftcmr 6{ r

ftqmq
R.l {rsE (Relation)

e.1.1 {,rqlfl (Ordered pairs)

ftTqq' qr€re+ qftrfr ftIqlr ,Tt +fi q-dr€ T{qd I qst k{ c s6i+ +encr ci{r
rrt r sat& rror Fqrire'ftqnfr66 q+n A-cA ar-icr zi'qtrfr r

{&rd ftftrul 1Y{



. ill-drfq (Ea ui u r

. 4Ertm (rga gmii a r

o [rr+(q (va] rFrr U r

r #omtr fraa q-di-r! g r

Fq-{cT Acr{q+1 fi-sqr frr w-cr rftrr-frq qrgr qR : ftffirA u-fr e-ag{
qqrqqt lr6i yRi41 6qql qfu.cft-{r r s€cts +<r+1 xqcn nE q",TEq+f

t+ re,&, ftrenr i-q qf;rd o.nqr si t-rro rrq r {'+ Pqqrffi qt Fq?-66-6}

S-fiw-;ren qfu-frq qrs errg r

frrerfi cmrs.n qsa 6Etl g{rs-igrd r ERItEirI fr"{ Ettr66 q I +& F{+r€,

qrffi +flsl ( ord ftkq r il, q'rffi { iFrdr uttl iffirs{ qr{taa

swr66 1, R { i sdiiT rri rrt+r E-{ r sr{t-{+ eA4 ffi qsa qr€fu€q

g

ftta fdarql lYq



qrfu ( \rsz[ ;F-d.f5ffi 61 r

crqrEn aM ctfqr t {Sqri cfu tr+i +€ rftT rt er+r a-+rtrr
{qt4ff, 5,T*gr i{rgq ernsTrd I '

iE) ffiir qrfu B (.................)
q) ffir od e 1...................r

T) P(ffiT =qrdz B (..................)
q) k+rsdq;rdar.....................1
s) ffirr qrfu B (..........:.......)
q) F(ffirr qd a t....................,.t
srn Srft ffi-+,r ,rq-frsr ftq1 qraa t'q errtq r

iF) (1,B), (2,B), (3"8)
q) (B,r), (8,2), (8,3)
(iF') ( rq) cr lrg6r a'r+era"- P6rT w{+ E-{ Ti t(r vfr a-owe rr(rsTfrq I

ctflisr +q qrrr-sTTrTi 1 s-d1-55-ti ftffi qftrnsrdr* qrE-+ M qftrnqr ffif,
ftgqznr {q Eiq enqAr I

qtsl r-s-€{r (ab) qsfi qR ctq a cm r b sFfr Tf,s d rfi xq hai?ur
rT\r+1 E rri q-q-drt 6-$ritsr Fqsr lIt{€ | hfu€ qrfuffi
at x-ftturqfi rbt y-frftnq+ kq rm-rfrsl Fqtqrcr fr-r+1 cE-€ E-€ I

gqrdflr6'r qrftr rrftr6'4 q-dr Erfl
5x+8534 rIT x=2 { y=3 f6 afl Fel 66 r sti q.eT Erry 5x13534 qrt *-il
Engt aga a-q-qrgr (2,3) fr I zRrrrT 5-q gd wt qftFTrq-{ rrci qqtf, x=3 (
52 {rRI qrfl 3RrEI 6q r qti (3,2) i 5x+8y:34 qr{ Fil TiTdt{ I q-{t

6qrrl ril=t {rEiT (rsrql, qgl) EB I

&rer, q$r < lqfr, icrfir) $] 3rei s& 6-e foa F+ gn vq6m sfr rrsr6.F
a-tt
m e<er* 6-c-+sTor 6-qqr {rET rftiqr, s-&t g€ I Tfidr€ a-rsteT qt{q r

q'ai rftrer, s-gl) ( (s-fi, ftrqTr +1 or{ vfr frr, s-rm E-€ |

Tfrra ftErqr lYs



+sr rqqmr aqd crs 3nf rrq *+ A ;n'milet FESI E-€ r qk aqrtet
(x,y)=(ab)E rri {6t x:a( y=b F I

'rr+srdTri'Tst cft'cfonkd qffqal q15 |

(a,b)={ {a}, {a,b} }
qqrd (cu) \'sdr sqr fr wc+t ({Fr65 {a} { {4b} EI-{ I

f.r.f afdftr* rll,trFFt (CsrtBian product)

frrra crrrq.+ ffi f€+a vqfrt; A={1,2} 1 s={3,a} k3+it t uH a

Erd 'rffi r?i'€t r B src td q-cs fuqr strsd qfr 6.triilsr66?i q*r
qqrgr ilrig l Fm q*!'fir€ AxB t ll"Trsq qafls1trd r mrft t T{i B src

qffi r sEa A Ere tfr T{s frrK q-i rrqtffioqil sqr vft mrsr
qrrc-{f( ( s{fl't BxA i Er;ngq qrnrsrd I q-ct F<ftt< rrrlE AxB iIqI
g,4 <r€ +ltfufi rJEIcq,.c qP{€, !r+ {<t 6il6-qqre vg q-{qc} r wri
AqrQlftls-drg ETZfsq{ torts.q-+] qfu+rqr aqr 6,retsq{ rIurqs,.il+1 qftrrNr aql

+Ttfurm tIor<Eq rflI EFnsi Hfuq ilP.+r66 rqa rr{ w} t

5t"+er vq6 A( Br(rd{6 Adi r<ffiT€ qH qrs ( T*r Bd Tffiutii
ffi vrs+r 6ccr 16+ rqoi *rffir ql-cTt a { B 4} ErrIfufi

{"ffiEfir€ q-{+d'cl AxB (qql(AE'{T B) ft w{r{q { T( e-+R ikB I

A,B={(x,y/x e A, y eB}

arttvqq 1oms-f,dlt q"nr+ ffilorf,o tnT qiFR 61 :

iF) ilk.F,rErc

s) nqt{Tqrd
?t) kdrm F{f,qrc

s) 6s k{ (tree diagram) {re
gsrdorfir ffi
P={1,2} (
q=1au,cy fusil r

q{, P,qfrflrq dfr+rqrc mil qrlrgr qfu-€i r

iF) ATk#rdTe

a

P

a b c

I (l,a) (l,b) ( I,c)

) (2,a) (2,b) (2,c)

ffirte f{relul lYq



pxQ={(l,a), (1,b), (1,c), (2,a), (2,b), (2,c)}

P

0
a b c

I (a,1) (b,l) (c,l)
2 (+2) (b,2) (c,2)

P,Q={(ql), (a2), O,l), (b,2), (c,l), (c,2)}
q) tqri+rqIa

pxed +eifu{

Tree diagram ttlZ

a
a -> ( l,a)

r-lb*> (r,b)
c --> ( l;c)

I a --> (2,a)
2- lu-, rz,uy

c ---> (2,c)

cat I r€e dtaglam

:
P

I

abc
a

QxPo] telk{

4,\
tr,r

Q'P

P"Q
{IftH RIHSI lYq

P

aa
aa
aa



1.1.i (EI;[d6.I qFc{q

Fvrerfi ltffqn g*wa vq666

A={icr<, rrrce, trq} r
n=prstr€t, FqdI, trtl.s) fur+) t kqnff-65-drii + q6+i +rZffrT{ rluns-f,

AxBP;r.FrF,T ilrflsT{m 1 ffi znr virR dTk+rrr trG-r tqrq t

qh go'Erltr{rr rJqrise

B

oraqr.c-r ffi nfis
icm
qr(it

+{

dqm, ffit
trrrce, ffit
,q6, ffit

riqm, ffiwer
trrrra, ffist
(+f,, aEftre)

AxB cgel gq-fi*r tcrnl R) rraT FFIllFr

ffi s{n kr r s} d Tqfud {rqurft w{rcir( r ffi Ts r6R +A I

n=1rivm, +re,*re11, rrnm, ffit, r*c, ffi{Et}
T6t srq6 * * qr Anne Em ry {rq+r f{"i6 q.n E{rqI B[t(q-6T Tg I

€[GrET{re FIq{EG Frfifas t

qtl Tqq R t 'd {r@rft fr" ri qq+r r*rq*}'e r sqqtnt r*rt
cPtqrnrfr qd'st+,a t

cft n t a 56 r{i-rs 6t rri orEtcr< rJqffiq AxB +1 scqr t sq'a R'

fr r qqia REAxB
qrffi g-EE{urcr,

R={(x,y)/xtr} n-qgrft vd} $r+{ qt{ rtrfi sftF-q t

Tqffiri ffirg+ ffi-dr66 zRr qiFrr.FI BR:

ft) ati*+ram
q) ffi++anr
T) iqr<r+rartr
E) T{i-dRI

s) s"i-{ frffitr
O) EIFFT-IERT

A icrq $TR?T fri'
B Er-dcr$ ffi AEf{e

rrfrrd ffrerul 1{o



+crPficRr

ntrqr

B frnfr

rydcrn

iqrfi rl1({l {ll
A

FffirckTcm

A

q) rrffi qFdRr
p=1dvm,6rdcreb, rqrra, ffi1, r*q, aEtdsr)

s) q!t{ rqqiT rqr Frrivl ftkanr
nmr+, qmrd sra sEr6turr6 qh frs r

A=11,2),al
B={ I,5,7,9}

ffi 11qq R={(x,y/52x+l} qr* hnrq dffi
FTTTIq I A

x I ,)
3 4

{Ord frrHUr

tr)

B

I
)
3

4

I
5

7
9



I 5 7 9

9
E

7
4
5
4
3
2
I

1234
R={(l,t), (2,s), (3,7), (4,e)}

R.1.y Errurn} frr (Domain)( ftkrR fri @ange)
pr6q qrcr€ sqfdl *e r k<n *-16r fltqI Eirsq+r qIfu etfu iil

sqrrrsrf,Tf mtr vr$rm t

A=ticlc, qr(fr, +{}(
B=tErdcrCt, ffi, ffirst d rrrra R={(x,y/xdr aqEr;ft y tl} m rqr lrr
qg6r T(€rF{i {iqm, cr(d, +{} t Tq{6} &r r vqr B qr qgi[T Tqelr6

lorenrCt, H, AEf,'rs) n sqfr+1 k€R *r r{rdw{ |

T{cr* qfr p={6y/x 6} rrqqrft y A }YAR ffirFm qi X={xeA} qFt *{ (
Y={yeB} qlt kRR e{ qf{q I '

dt trqr Ar BEFJ rqrdrt Ri firEfr c+ n+r Er+$sl qH'w<s Psc(

qffi g{r Aqrt Rd *e r xrffi ffi s<s hq( sH wqr eint n

d P{RR +r qfrrq r kqnfrro (qr6} *r r k<n *r vcrrtursfrfi qrgl
rr{ ssc"cg t

1R tfttr (Fuoction)

1.1.1 q665I E(un
ftrr+ qrsr$t +tm 5t$rer vqts
A={-1,0,1} I
s=1r,0) ilqrm r ffi sR T{rcr fumwt rrt q6 q{rn
qi' .rt I qre B rTI qfuIfre qt|zn ild6r rrtrt;tltt f{qiur rrfr

qqrEq qrrrgTrcl r

gea sr{
kdrn kr

r&Rt ftqvl 1!(R



(Eru
f,='ol nf fr' t

p'ol rtqr il' r

fr'r<rffiqrTrfi6'1
i='f<r qiir itt <n.r( e' r

ffi rrt6 ffi qrd T{1614 ftIquT qr&qr rqr r{ ilre1*fr I

Rr={(l,l), (O0), (-l,l)}

Rz={(l,l), (0,0))

A

&={(l,l), (-l,l), (0,1), Gl,0)}

A

Rr{(1,0), (l,l), (O0)}

/,1
-l-

\07

('\
-l

to/
fttr ft(wt 1{i



iwqt6 kfir{ k<or qlur(cr fi vdqrsa +{4r Frq-il aqT v{rrfir qft,

6$rc irt Frq{ Fi-6rd qrns-Srfr r

E) Tqra Rr + Trrr A Er r+6 T(g-dri q{r B s} qsa cT4 T(s+q lilsr
Fm\"+) a r

rr) TgFE R: i <qa a Er E6*er vreeri vlt B 6r Tt-qla $-r+s-.+
s{gfq +gr Frqr!I-6} E rir( T{F Aal gsel T{€I -t o} q*r gw qt<

*<r
rT) Qqd Rr i vla e Er $*a r<oed cat B qI q6 qI \16''{<I {&

srsd'q *gr Frflq+l e r

q1 sqq fu i T*r A 6r {q r"qart q{ir B qr $Ef,<r {& q(sftr ilgr
fuEr\rdr E I

qrffq-+r <qqrsqr Rr rrFr r6iFr fr a oa A- qi s-e-d-+) vftvrer * 5+ca
c-A sn ftra-fi n-c@ t<mftas.*l etm< r{rm r Esr{-d{ {rt s-{r+dr
qftqlql +a ffits-fqq] r qft qIE+ M qtwqr$q <fq a"ns$ra I

qk qF6'6 A r B qr$ v5r 6tfi q+ q1d A 6r e'&r rr.€rfir{ T{6 B d E+
\rsEr cr{ €€l+q d Hftqa hqc{{{R +eI Frfli qiai xrffi
cqred s-tr< qt{q l qqi? F[(x,y)/xeA, y€B] cg f gsar $-i1-{ d t c[t A

sra BcI cfrcrfufr s-dfir{ f:A-B r qqi( ,{--l-+8+A !!FT B I

qrfu+) s-qrflErqr i, s-e-a d r f1:A-B ar* zrqt cft''Elk( Trd qt+-q t

F{(x,yyx6A, yeB I 5x2) Tqfr Fais r+rr+i qqq i si'q 6l r wui< q+
qh {q-q+l qH q6qr r+6 r<s6} ffi s$d q+ Trsd,r re-q
tTqql g{ Tqirqrt s-q{ qft-€t I

qqr B oi {c€T Y +{r v6r e +} v<<I x 6i hETr q\r+} s-q-q-ed (x) i
qqrg-q r

i[qi( y=(x) d qdI{ a t

s-d+rfir€ \ga Ta (Mechine) 6T G$qt cfr k{ qt4-€ t

Tfur frrHqI l{Y



x ( Input)

y= (x) ( Out put)

d Cwcr (-WTqr* ITRr (tnput) rEf e-ai T-gr ougut ki qq (vachine) t
q'qr 6i r

scr6rlr6r qrfrr 5(xtr<'ivr{ ffra <f6q r

2 ( Input)

Rrn-+ srr@ ffi f,6r kfirt
wqre{ qlrgdtrfr 

I

4 ( Out put)

k{ ++cr t*t q-+g tner

B

( Processing)
f(x) = x2



t{qqtrd fttwl



cqtt frr f3E-fi E{, are fu+tl
ftrm qrsr$ Etvter qrro
A-{t2,3Al (

' B={1,4,e,16p5} fr(t Wer $iFr f qrt r{t qfuflkf, trd qqrsilrfi F6} {|t
t I qq rqarqr( 1615r afir+rrst kqnffi ann'rrd qqre{qq} I

iF)

qI .kqn F{{cr<r

!) ilrtronrd
s) rffirar<t
ol v1r Fretur ftfuanr
q) T{ro,ilr RlrtErrr

frrqnffi lM rr'furerc rsr+n qo qt r

tn) arqtgrdRr
F{1,}), (2,4), (3,e), (4,1O}
ql k{rc kTcrfi

A

/t,\2_
3-\'7

4r\
-{, 9

*, 16 
)

\,'/

mfr*rem
x ) 3 4

I 4 9 l6

B

q)

fttc frnillr - lte

I



v

:'

9

4
3
2
I

tcr t{rcrfi

ir) str Frcilr F{fuaRr

ts{(x,y/xeA, Y€8, Y=x2}
q) nfr6.iur (qfl Em

(xft'?wrcr Y-12

1.1.1 wcd *e (Domain), <4*e (Co{omain), lfttk (mage), {{
@re-image) ( Qrar< *e (nanee)

ftrr+ qrqrs trtFt f:A--Bin€ ilf,+i ffi{r qarc-frq} r

rfdk

mFFr 110€641 3r{ sfff{r{t66 F'i? qr{f,fr t

tha;T f:A.-*Bcr f+1 &1 A6] Y+ f+l (6&{ nfr ra,u{ cfiTTft m,n{ oi6[

f+ sfdP{q 6< ti m,n { o 6fl:tT: 4b,c 6I cftkw q.{ I Tdi p d X{ stdt{q

*o, u* qqoi q-ffircdi eftP{ffiRn+]grF qqi( {m,n,o} t rd kIffi &1

tlt
Tgfr, qt( f:A--B Wa qffi Ei rri n' qr{ t+}
qFrq r

ft{ qt{q { B qr€ fE} T6ftd

l2Ja

4,\
+trr">

{&rd frIcrsl
1{q



qft cftrq f:A-'B rrr a d crs x qr{ g +1 gcra y CrT +er irqrEqr+} e ri
(xFy6q I ysrqiE(x)ord xqn yfukq r xert yot fa cFdt{q qFrq | (

qsld n d qfr qfr vrs+l q+.{<r ce sfufuq fi< rt A fr-T g6ir<t {&
s<.rq:6-rF+1 Cst ctdPdq 6a qft r*eg r e+r qi <-ffi-+1 E4 yfree'q qq-{ cft
lFE) I

$rFr f:A.-+B rn A irr squi ffite?ltd gfuffi TTf,dri q<c f 6l
?+<m *r qffi 1 g6) fuRR ffi (A)i rrrEq rhran *t Ct q-a*rs]
glRr{a 6a I

ftTHE qrq+ ffi
A={_1,0,12} r
B={0,1,2j,a} vr
f:A-*B t
(x)-r<2 w f 6l *d, {6+{ kRR ftr z +1 cfuktq r I A T* rftfuq A+

Ea{Tf,I mnsq k1rrir r

R.R.t fuff{ tF(r{6f Gqqt (Mrpping as function)

qrorT gtlt;ErrT ffiq 66qc $twql r

fr tficr foq @oins) ro ( fusr tcl x=4 il-s Frfirc (Mapping) rr<i' crq
sfrt{E (mages) ir{" tqrEq+} B I inRFrrII kdri tTffi Input ( Ouput rr\rdl
gitel qa (Machine) qd 6 I f5t6s Inpurs E-( 

qi stdt{E?-6 Output C( r

Inpu! Output

Mapping

0ll'2 1 4 5 6

fttafr(qrqt R{1



ffi qrorrrT Input 7 Output d 6trm ftE-qF6-d TEr TqEtrrc sfr k{,
qt+;a r T€ r+,rd *ergc sM Fq-<Pra-+i g€srta rrmrfi vqsr
W rftr tr{ ++-q rrgr M qlzt d-dcl Input< srd +(qr output

fiqP+-( rrft qrqffi frqn rd rrt6-q r

'0123456789t0 1r t2 13 l.r rS16 1718192021 22232425 INruT

+-----------)
qffi FffirIr teTEqr{} ken q:g IIiFT( B I

0--0
l-l
2"-+4

3..-9

x--x2

Input d-6FIrE qri s+ qrult+aiTlit rerEq rqq &{, F{ffi ffid tqr

@roken line)rrtt lfrq r

q'st se+qG ffi rqqr qfuflfud .r{ sftFA nRrrlr Input ( Outpur iF]

6qqr (qEII 66q I rrffi gErflqrlT ftE\r+1 fu'flrlT x-x2lFeI .n:q-{ d t

frrr+ vtqr$ rr+r kras Fqgt ffi ft krffi tarul k€t n wirsn
t5.iFrr6 il6 VrrlIrgrfr r

rfrrt fuwr lqo

2i i 5 61 8910 tt U 13 14 t3 1-6 l7 18l9?o2t?!,232.4. OUIPUT



-

t.Y rtrflil frRrtr

BA

ftrffi qrff€ 6rd-+dlT ild6r kf,r< k{ro tqru1rffi | kqnfiErqr{
ffi TrrFt-il ilfi s,r6E{"- BSrEn qrnsTrfr I

iF')

/,1> f,,
+4
:.6

rtfrrd Rrnrur lq1



s)

A B

tFir-{ f A r*r A ET Fff+1 5* TurI En tIft vTI B qI *cr F]qr\rd e t

1II[r AiFT t[-{iFt6'T{ Trffi61 srfu r1a nrr rFGFF'riF gftIP{q B riq++

f gar mtFT fr rva&e sdt (<e{ Tgr { f+1 k€R ffi vcs v€t
{rFr( 6 rqtii q\ qo wEi qtrc fr r

(I) tntFr g{r q6"{<I T& ((el65ifi qIftT aFt stdtdE-{ a r stfr fr eEqrfi

qqq'fr r rrr+t sa*{ t kwn frr+r rrro TgI rtFR g r st& fr
T6q6 {Tr sqc 6r I

rA
0-
2_

\'7

g,
f,,
+0

\,

T)

ftrt Rrqqr lq?



,t6nFT h qT F6*{ B 6i lr(q Irqsr, k6R +{-{r T(q r-qsN-<r E&
qqfi h 3q!i S"d{ i I ?Rp1T A iFT FGESfiE Riitl-iFT i ftr B Cr

s-{r65-{rF gidkET q\rdFr+ d \14;(1q; wg:t S-ct tl r

5'qrT m rrT C-6s<r qtt R?R-fiFnn Ertr \re qfrkq g r <6ffi (({q
FE€4r fl<R H vq-q FSIE<I q& B I q++ + qE\r6 qTi s-{r
dt

fue-a sre@ FqrT,ftdsEffi F<&rq lapqq4T rEiFrF6 (hqn efien1 ftq{ En
frf(qol rniFr ti vit q{qrs{ ern-s-f{fr |

f.\ (5fr Str{ (Composite futrction)

ftre-6 q<qn ild frEq!r$r.{,r d+a s-i-{-dr hr f+qrffi tqre$r* r

fi6f:
t. lr!I{ s-qc :

qft q"dq tl-s 6] F{6R *r < T6*T6} Tiitr rgr {(r{( B qi f qrt
<qf we-r rt'ra r

q. w{qf wa-a :

qft ne*n oI va&m) T€s q.gT F{RR ffi xqq sqsrc-q1 afi g
qctd F{€r{ fr{ rFffi <refu+ w<6 w ci fqr* qri wo-l rtiq r

l $E1tF i6n117 :

qft s-fi te-e qr A zFr EtiFs,tiF ((g6r qrftr B cr r5-{.iE5-r6 gfrfrq gi

rI{ fqli CEqo $Ti qr{q r qrEgi5 $nFr EE !16116l E-€| |

o \roq.+ sqot we-q I

o qwgo arTti mn r

v. qgq6 s-fq :

qk ee-s cr e 6r Eiistq-<r rtr s"sr6'dl ctatdq qlt B I (qqtd, B iEI

q3zr q!s+] qt sT gir<r rA $ sftP{q B) qi fqF{ rqq6 $-f,{ qt{€ 
r

cglr6 tn-e< vfr 5€ rorc+) 6a r

. q1qr{ {r{ri tE-6fi r

o <6ga wli s-o'l r

{efi ftrqqr lqi



/r)
3-

\,

f 4n\
+5
t u-'/

BA

mt f:^l-'Bn zm{ 4ftr frcT FrdKdt s rr(f,I* (2F4+ rqrwt rsffi
g:B-c t 4 il* 6 611 fcr frrdrpi g r {r<rt (4F6 +H foq r fr tt
cffi nr<rgcl,

6-g(4Fgfl2)
*i;* fr gd itT6'5T{ fr ltrr& rilq q++& 6dq +sr ffia t

gfwr+er* k{t{ F{fire rstr r<rsq qfu?s t

g 4u\
I

t'0,/
/r).t-
\, t'7

.{frre ftEnsI
lflY



rIfr f:A-B ( g:B*C B
(gof):A-C ar€ refr qftrflfud rrfaB r

(gof)x=g((x))
3FFII

cF-s((x))
qrert s-e-r f r g 6r T$E s.'iri qt{q I

itiGDr $nFrf6 F<r< r5o s-o-<
qt (*)='
g(xFr(+2 r{q

g{x) 6ftT Erg ?

fg(x) 6ft Eq ?

s6in riTfi !6iFGET qaT gff6otE6 cP{ kt{fi ant.rqr{ crcmcT ffi{s
ic qrdr +tn;rFe q6r{cT irS rrfaq I qrft 32oF qq-{r oo qr nrrg I dFti6-s r
ffi S+{6rra{rc +afr+rcr q<a+r ft f,+i E-fi f E} y+q qtaq r

ttF: (, - 32)

tqm -zz:"c qqr<r Eq irFr6'q t < qT-qG +dfi-d gdrscr oK i s-{rEq I

n.frrrqre *-efi-rqr q-<aor efir aq-d q-ec gd rS.rr rrka r

g(tyt+213
q-q $t{6rFc (F) qr{ lis. +dft{ (K) g6r6qr. qrErsr ftr f,d qM T[s.
(Arrow graph) qqfl *qrf Glow diagraml grqh Ir+ qfu-il 

r

T
111 11

l2 50 1?7

1) o 27

t (519\(t- (

:(t -32)+273

rftra frralr

5/9)(t - 32) +



* qF(rd s-ffi + fi sd n5fr'E-tr{ i I

qqi(,

pf = i { , - 32) +273 s-ffi vqm rm q-.{Frrcqrg oeir<ql T(a qi5:?i r

l.r.l frtrttd $ilil orvcr!€ fuDctior)

ftrn-6 crer$ d+er.r-<r-rs frc{ &d 1 F{<R ** Ee-<r rr{ aqregr+ t

(x)--('z+t, ft{ A={1,2,3,4}, t{<R ftr-B={2,5,10,17}

s(xFG=, +i 8={2,5,10,17), F{Rr{ fi B={1,2'3,4}

f{ g qTE ;6-sirgT ali6' ,rci

ts(r,2), (2,5), (3,10), (4,17))

r((2,t), (5,2), (t0,3), (lz,+))

{{qrc f? S 
qrt fr r Fr<n *r crEr€re qfr qA-6I 5-q-{fr6 6t ri qa ee

qa r ml rr 9\16 fiid-6l ftRA-d s'ir{ (-( I

61 goqq s-q-1 qt+a
qrniiq r

qch,

eA-B ol Hctrd q'cq-qr{ f r'g-n i q?n'-{q t

f,d 3-aT6{qqr giIt6-fr

B

ts(-r,l), ( l,l ), (-2,4), (2,4))

fiEt fi I *r qrarqrc rrfr f
r qfe rdr ffira s-rq g a wi reer{ Ffi

Arwr lqqfikr



f dI fi ( F{<R +{ srer{ra (qq h q-{r$qr

BA

F{(r,-r), (l,l), (4,-2), (4,2)}

h s-fi Ei q#c r T{qrc sE q-€ fu T+ qft 5-q-r-6} h{td
5-({ tn-6r <rftr k{q6} snFr gfqlE vugt s-dr{ 61vfu r r<w sa-r+}
ffira slq it +qq rqa qrr (T[r€r I

ffia q-ffi caT qrrrs+ <ft-6r
qtft@gqrrorqrq-fi

fftFl(, -32) + +t{6rr qr* frq-cqr q-Eig c+ Ttr+i fffid q'-tr{+" 9'
tk{rffirt $t{6gccr e-i-{.r+s r stt q-fi{6} d srj

Multiply by I -----------) f(g,----fffi-t
qr{ ffid ftmcl ffiqr,

t'r.l*--..]ffil
qql
qqR

f t(rF2r + 12 ?,8 I"5
fuer+ vr<@ Frsr{rr6-nri
(xi(x-3)2+4 iFl ffia q-m qiII iFIIi,i qr{{{r r<+{ trtlrq} r

dqrt6{re :

f(x)=(xj)'z+4 qr{ qq}qrtcT 1T€T,

rfrrn RrHsr lqe



x f '(*)

qci-(

f'1xpfiT+3
x{ yqreRlre rtk :

flxF(x-3)2+a
qcf-(

y=(x-3)2+4

xT y(IZRITE Tt trc Tsi,

*=1y_3;2+4

3T{rfl,

v='Jl-tr+t
stin,
f'1xP fiJ+3
ffia qc<sl rm :

E+ cP{ $ir+i+1 rrr sq sr{d ffi{ wfr-fl+1 y=xcr d Tffrffi sfut{q

Eql
qct-(

frrrr qrgr@ ffi 5qq qvl=x2a1 t ir o] ffira qwq

1(c{ffr6 ftrnur



f'1x;=./r1 dt rnq;' \.gt qTqcr k< vrmryrm T 5x tGIFnf, (x) qr€

qqr+d-{ rrqf +-d ?fu-q id ffirsfld r

i.e t'fr vra ffirrfrq qftfd(c iTcr ffiurftfm tn-ir;r66 :

ftTeizo, qrrrq+ kqnffi *fr tqFrq erdrfir ffia Br$rdq-qm66 +q'
k$rfrr ft ffi+r ernnrfi q.rft+.{ur qd erns-$rd r fr

rns kq ilrqrrfr ; gffi td+r Hftrq qrfi'or

3lffrqqfi6] 3TrErRcr tfrq r5-Fr;r (Linear function), g.6.fffi+ s-6Fr (ldentiry

function), 3t=tET IE-EFI (Constant function), Tffiq r5'nFI (Quadratic function),
q-{srfrq t5-fir (Cubic function) s} uRutFFr trlErarrfi fqq-d rr$rqt r

Efufur {fl+iM \-rcrdr€ rs-s-{r+iur 
"qr+{ 

qTEtRTr Hurffiq 3r{cril66'

tqcttrs-$rtr r

qd:
ABstna=7,

-BCcos, = AC,
.AB

tan 0t =-
BC

fr r.Ererrarr e ai l-dfi crt (0"sos360) 6] qrftr sine, cose, tane ?i r{rt
qsel qrt il€ sI \16"rr<r e-& 6e T+ qrrcl fds-q rRrqrrt I

(xpmx+c T{Gtr+t dt$tq tfitl?fdB tfrq q-6ffi qf{€i I qlt c=0 T m=l
(xFx) qqqr scqr€ \'ffifi wq-q qP{q r qft m{ (3rqtfr (x)=c)
scqr{ irqe s-6a lTiilB 

1

(x)=af+bx+cFna-rr+1 ffiq th-trqqrg Tffiq sq{ qfrBi I

f(x)=sx3+[x2+o(+ds6q+] ffiq sqn-{ri Ef,r#q qq{ qk€ r

qfrrd frransr ?qq



ffi
f(e)=sine'

f(e)=ose,
(e)=ane, dt ffi{ k< mirs-grm r ft ffitr k<r qr+F6G Effi
?fir+ trmr + iH qtt+.€ rn q<r BFTIETT rrffsT{m r q* ; ffi, $lff,
qtsr, qrr+fror rffFtx qrfr r

t. qftf-r{T rrf :

1: (efsine, (e)=oso, (e)=ane fr ffit (qfr qrf,r+1 rlFF qrtqr {m G'q
ftrqo H ftrflrqr Ttrgcrs{-rt{ &ftr+, nrrrtror 6qrrT v+{r rrd+r qrfut r

q. tfr, Tffirq < qqqrfrq qq;rd \r+,wdzr giilrtulEc +6 ilqrk{
kctftq I *sffi'q,6t-{fl6d ffid-tmm Frffi ffi'{ nrtilq r

t. sqza { $'cFT ftr$rt r.F,r qrftr kiF,r€ +EGI-6G il{R qr{61( I

x. rq{ wrfift :
' o SMP I l-16, yellow series, Cambridge University, 1987.

. A.H. Smith etal, Fundamental concepts of Analysis, prentice Hall of India prrt.

Itd New Delhi, 1987.

. gr.fimErg.( q6dq, q!q{ qrtr66, rItEIkr rrnT fr frtwr, rfrsffro $[uGtt<,

?trtdlil-fi,

qfrn fimnst Rl.9o



qFr{ qqrr

RFIITF{UT

Competency: Undcrstand transformation es motion geometry and functions
relation and teach meaningfully for the seconday students.

qffrr{q :

req* tloo Effin Efuda:ffi{".sl-c g{ q\r+1 qrfoftr+1 Frd,Rr6I E?rqI

etr;It<Rsl sryftft 6pn5l6rmational geometry) s+d<r rqt frur fr r sscr E+
ch Eqlftrftq qr+jM q6Erc qqhT E(Et (Transform) stiE?B r {k$r{
qrfttd frrfiurfl qrftr qP{ Hriiril{qd ar{un sq+ltr qrkd r1\r+} e rgffirr
rwfuP++r F4ff[q ERun66d ftreTsr+] qrftr r{rs-+{, Fdsrrq, cfu5.!rq, ffir
ffi vfrrr rT'd qfo-q l crufq-r ilf,+1 qPdttr qfi,rrd qr{rfi'{qr

Ig{r{l.<{q ffirt{r rlftgd B l ?r{ g.5rfiI lsometric iEqr-;rr<(urar<rt-a q(Fr+{,

fu€{rTrT ( qkfi'qqr ?I{II Non-isomeEl" (qrqr((glEr.+tref ffi
aqr fr fqqmqa.s ftrerr r+ dt+l-dc rqc ufoor 11 r

fr{tt{q
e.1. Fll;tf;ai(gT (Iransformationl *i u{
fqrrrffi wcq+1 qr<gn rr6TH fi enr<ruur* t6tFt (Function) tII

kcrt (Mapping) rqqT qtfi{rfu-f, rrii c-dnt sffa-d rrd r q+IFII ffit r-drt
*t, tnirq f:A--B rrr 6 61 ytr+, r(ss] B qr gfui{q rr\-s* F{rirq{Erqr
qfr f'er vrktrrirr 6r+ FrErszfr +Grr+.+ skfdrq Eq, &+ d vt ? +n A
ri qfls' ft( r ar:w+rr r*ITrTrftrvl qiqir lp\rs fu(rq (one-one mapping) t
fr r nrt FqiT ( FrFri<Rlrr gffi fl.rqft FmflErrq rt kE Aqr{ f,61

kq tlftf+ql A' *rI kf,r{ rFiB qi ffio grqrag (Inversetransformation)

T' t kq At qri A drr fuilra rrig r s<q r qrt (xF-y n q-{rs s€
Tfl-{r<(gl Tvr{ T(xFrriIT x-*xrn qft q-{rgi qiFI B !

qqFn1r1urfi tsqlfiq6ci5r (rEiEFTI qh ffiq E[Fr(5-fr ES I qlBTA

ffi qtdt*q +qrf,rf,cl ffiq r rrfr& 3nc* cPdPdE ki gcro (m
e+rr rtd | tr*r6n {fl rrd keqr q-{6R H eqrgrrt r aftA q+ Tq-dd'

rrftrfrfuwt

t.



co 6rf{re mt{ r+1 6rJqr nd .r{-d r ri'dro} qT q-sr+l csa fu-ficT +tr+
siH cff rar er< qi q-{r+{r stt <f+i rrft qran qrq-{rc {+1 elFrcr t.{g I

qffi qst iit 'rqrc {iilsr+ F4fr;r qr$+1 sta eqn rr{a r

FqFFRqiEI qR qftIra{f, <frorrs 11 : (r{lir+l (Reflection), fuFqrr{

(Translation), cfafi'csT (Rotation) { P{Rrt1-6q/(qEfi
(Enlargemenvreduction) r vPrd 5{ g<rdl.trT q(r{+{6r q{ !T+ qffr gqr6{trIF{r

Tcfl: F{gFra, cft-i-qsr r ffi+-tqzrqr-qq-fl fl I rqsq.Erc hq{
Fr+rM-sr<r<rq rrffi qrffiq m+$ras-d vired< fr t

l.t. qrfmif{fi Osometric) 1 lr;F{r{diq6 (Non-isometricrRriri ,r :

qfi-fi{r t{ql{'+ ct '* sr{rfr{ul rl-<t qffr&q qrqftG'64i ftqk Oosition),
qr6R (Shape), { qrT (Size) q+ qffi{ C€ ?' ++ sfi er{6} sr< kqrfi-r6

ffi 6fi6-qsre Fr4re kqR trl r qrfu tcg\r6r EfirorfrF cd {+{+qT
ftqfr, qr+'n ( ;IrT qft{+{ 6e r ffw fi q.t erd-+1 qrarcr 6dq-fir{
qrnfu q6( r

qH qn s+rom-l"-qr sqdt fu{fd crc cfts-+{ Ea I ifliER ( iFT vfr (fra I

fr rt+ tsometric qt;rt<roErr vEt6{ur6s fl r 3{rlstiti6 snr<<srdri {$q
(Congruent) qrqr<q qft qFlq I q( v+rcd qrtr<<qfi qreffi {+ 5t
kqa6 ffi 1fr < vro eftt{qdr {qt€-( (corresponding) gt ll-5ao

ffi $ s-{rdr (€ r qcta qrt*it{€ elFfl<r(lrrlT 5fr (& scffid-d

(lnvariant) 6tcT rrA r q{ra'dT, qFlrfrtut ( qfrr-csT qlERfrE6 sr{r<Rq

E-t I

cfH qt+ (alkq) sErrrorqr q<+f hqHr <rfr q (sir") qh cF$+{ (-€ r

d Non-isometric g<rd(Ur El I T{ r6R-+l ernr<rurcr. qr4ld+I

o+ gi @' 5ft iq-s-+] qidtqqfi {qflfl-d (conesponding) (t
f@ (frq-<T u-A sI {& fa (<<r<{ &{) I 3lrqfr ( qftkq +{q

lFrGlr rrFT qa1 r et& Non-isometric FrFrr<(lrdr* qqsc (similaritv)

qr<r;ensr qfr qPra I Isometric gFIT<REFTT +]q (end") q+ 3IcFrsftld afq r

+fr c (size) qff.4t+( qc cfr qr6R (shape) vR G-€ I kGIIt-iFtlT r
(qq'q{ Non-isomertic gFIT<Rq 6( |

q) tf(r{+{ (Reflection)

ffi Tc-ffi Eqrsrc AH ftt{q q+ ffi il{rsm ?ffsi te, E{,

qirr+1 ftrqrd-+1 cfui{q e<ft tkq {+ -<rq+FTr BirF( m( I sfi-rs&

{frH frrHsI lsl



te+r q{n-+ffiq+ irgr{66 $+rq I sm-+{d qfr?Eq, {flqiiT6} Brq,

sftt{q+} Gr6q qqru-qr qft 6iFEnTr6 qq 
I

Mrcm* orrtqr \rsa HW ABc fuq qrr( qfi m k€t
qqlq r d aT6 m w (q ll€ir ABc sn ctdt{q 6.kiI ikq ?-d <q( r rfr
qrqRqr qftfuq 6Frdqr fuq E"r( I {t.skfuq ABc H ri ce-aqr
Sir$q T{rq (rnrCp k}r cp ar{ c5pc'6i rrtt {6rf{r F{q c+t efufurq cq
qFq4 ilffi B!{ Ar[iI qlng{ qtfi-q r t gqs-qfs-+} qrgRcr F{r{+{6r
ffiq-drFs $q( rrd q-rn( r

v<rrf,+fi ffiq-dr(€ :

1. qr{ft r q{mi cPdPdq q{iqiiT+1 qs e{T) sre T(r{( <tqr rte-{ r cIffi
fgflI cp=p'p, aq=4rq, BR=B'RB r

r. qr4Jd r ET6] yfukq V6rr6f+1 Ed ifuqt m qT6c (q{ I

aABc=aArBrcrEig I

f. qePd r qftttqfir rrstfufr (Coresponding) t+tr6 ffi tqlr6 c{rs-ffir
qfrqT qq qRt( | crkdt k{fi m 1AAI, m tCCr r m _L BBr B I

v. Rrftir-+i qscr qt{r t'ga6.a *m v& rya r r +} sftfuq p fr qq I
qrT 9i6Ria Fi-{r{" qcftqPe+c 

0nvarianrs) tE?tr{ I

{. qft R i m rr 6i rneth q"rts i R(xFxr (x a} cfufuq xr ri) ri Rrgx.

'Fx E€ tt-€) c{r++{ rrsl' xrE} sfnfuq x Eql r

rrtr{ ftI{ll tsi



Trrq'd-{6r fi ffiqarrs-+r erflRqr frqnffi
il( F<gc+1 ffi rqn qrt q-tr*ir+l qqr m qI

q-rrqdq rr+ Erlrq r

t.l ((r{d'ilm FrtIIIqfifrt rt{r
ffiTr rrtq-d"r6r ffio gqrq'rsar eltqr 6ffiq qq] r rqi-{fue oFF[ t

qrq'qqo Yfr{r qk Pqfirq cfiffiq fl!ffi E+ F{k{d qrqre ctr{d-{ rrd

crq Et qtdt{E sFq+ft qfiI iltnFr qfu€i I x-3tw, v-oTet, 5tmx i<r'

r{nx+c t<r ar ax+by+c=0 lqrqr* qu crt( wtffiq ql-+re

TflTdn rFi sfua I

fr+ f+qrrffi rq @ Paric eec 6] eidt{rq Frq qr4r{ff qf,r ilIrsq

k(r
1. xwr<r* qrr{ffi qfi cr+{ I

ii. y wenrr€ trrr{ffiI qq crt( I

iii. 1,=r temr* v{rrdr+} qH cr+tl

iv. y--xvr* lrw ur+t t

d,fi-6"il ABC El sftff4q 41916r sffi( qn t+furqra qf,r ilnq I e+

qt{ kt (x,y) tn{ x'Erq-ql, y-3tcl-Ett, v=-x tqrcr wr{fr tr<i ctdi{EiF}

Ht{nqr de gq ri gr qmrfrfi'{uI qt r

ftril fuHqr 1l9Y



t6,) x-StqFfi qr(firdT :

AABc nn€ x-3[arqr qmdq rrd qfutdq ArBrcr ffi qq+1 B

R\e{rrFrd ftlnst



qn.6fr ,r ['i : E{il f{e{rrcF^ sftfrEfrf ffi{nqfi
A(2,6) A',(2,-6)
B(1,3) B'(1,-3)
c(3,4) c(3,-4)

R(x,y) R'(x,-y)
*e : x-Brrqr

x-Fr?qn{+, *sfi l?et I

y-Ffiwrqm'+fu6 q11 qqfr{q 
r

q) y-stFtTt qdltfdq :

ABC iTr{ y eGrril T<rdd1 r1d s|dfuq ArBtCrsrq *,qfr e r

qfuf**nrqr

AQ,6)

B(1,3)

c(3,4)

R(x,y)

R\eq
rlfrrd f{Rpr



x-F{tcTrW -rk6 crr q-qkq 
r

y-frtqTrqr---)qfr {ffii r

rT) f=x r11 rfff.fdT :

ABCqr€ y=< terrr qlr+{ trqi sftka A'BrCr qr< rrg+1 Bi 1

6qcx creh{ 5a r ka

qfrzffi Crt{nE6 cerftffif e{ftflqfi
A(2,6) A'(62)
B(r,3) B'(3,1)
c(3,4) c(4,3)

R(x,y) R'(y,x)
: yq. ltl lRFrftr rtqt x trriflI@ T y

Gtdt{ r

{fur frtasr ?\e\'



E) y=.x{I T{rcrf,{ :

ABcqr* r-x tcrqr FrFr+{ rnt qfutrq ArBrcr srq q\rd B r

qftzffiFttutf rfrffi CdfirSt
A(2,6) A'(-6,-2)

B(1,3)

c(3,4) c(4,3)

R(qb) R'cc-b)

1 : y-xrIJ qllftrn rFit xFrii{Tfs' t Yl. y-x
qfteckq r

+eR:
(,-b( "q::Y;'t,'-ry)w'y. frffii (Rorarion)

ffi qfimqlrcrTd qrqr r{rqEo gqrc r q* : tt k( +ffi' qffr

Efi1'+l, qrl rr<t rf{66 E+d, Erffi {* EH, ktql 116} cfirqft T{tr{ E*+}
s+ qf6c"r6l sfltm[ro ttr

qftRr

rqm sretr 6q ( k€

,Tx



fuqrffi \rssr r4Td ABc fuq *rq , ue hrgu-er{ aEr{E o qfir soo r

qqrf,rir') rIT qqrgr gPdt{q ArBrcr +rrft qtn il{n€rt vi rrqerqr ffiEc
frq gqqq vfr r

ffi aABc d F*E A T o fr3 r o qrt +q rnfi +o qfqrs ftrq( \-ccr

ft H r m atr+t qftfuqr Br+t F{tr At (A d sftfuE) rriil qrng r wat
<AoAr=90o lqcnffi+tfimqr), 6€ r zrfr sP+-qrflz {q k€66 B ( c tFr

sfrkrtlts Br T cr Tflr qrr{ } aABc er{ 90" (Fner?F') qfrfirwr .rqt srq Ei
sfttqlq ArBrcrH r

qi\rilrq.Fr hfiYdIEG ETR 6F6q qg 
1

qftF6qsrfirfrirrflEc: ,:::.t1.).t,:...,.

t. ilq.fu r sfui{q q5GE, .ES{ r cr*. ,* AABC 
= 

ailnlcl e, I , ,..

1. qfimTTil TrRFrrn tt6r tqrfufr{ qr6$rqFt qlM *T{rc gEt
?ffiIqT Bfri} dfr,r+, kF{rrq (Angular displacemeno rrfg r

e. and& 1 sfrfuqor k$ls ffi M qqrde qt qftfiqq?fr +qtr€
w( qr;a I

Y. q|l6qffi kq uvffifra (nvariant)(B I

{. E&il ql?t ft{nqr xfo} ftrqqqd aqrer.r ( Efi+t qr+i ffi(
P6{IIqT wg6] ffi Fmqqilrfirryqq qt{q r

q. qfufiq qrqffi qftfiqur rrt sPdt{q vil GFIF,q qft6q!r6} fu5,
qft?rrur+f fiur r knr wre qfu r

ffitrftwt tgq



qkil{uror ff kfrvnrrs-+r BilerrqT kqreffi fuft{;q qrffirq er+fr6s 1

s(fr kt, filfq, qgtql qTt @ qftm fr+i frt;g, dur t krn+T 3TTErGr

. qkrqsr rtr qfukqdiF trflT wIIg I

Y.l qfrfisTqT nrtltrqrtt Ffrtt:
FTt{nq.+ gfr{r rrfr 90o { Ttr6T Multiple wd : 180o, 270o Esrf( +iur65qr

qrffiq q1-a@ qfo6quror qfuf{qars qtilfrdTr ftIT qrTI\,?T qt+q t

qrffiq qr6j@ 90o qfrt-qsrqri **Trg qft=-qur qt{e[ qt 180o, 27Oo <

3600 qftr+-quIflli 
=Fq{r: sfti qfrilT"r, ffiqrg qk+-rrur T Trr qkilTur qfrT€l 

1

tq f+qnffi aABC qT{ ftrffiTrur(qr silFI f{EErc qkfr'qur rrt sfrfuq
ArBrcrqil qqpg{ kq r

i. 9oo tril-cq6' fu{nqr qkildq ;

ii. go" Eunffim' fflfrqr qkfrqq t

iii. tgo" rdl?{+, fr{trqT qRrqur 
1

iv.zToo cr"Tl'irrr'ifinqr qfr+.qur t

v. 27oo EqH-Fr6' PflFrqr qftfiqur '1

fi qrqrrqr qk*rsr rr<t qfdffi Frt{nq.{, Tf,r Fr{nsi (ft-rr q|.q|mfi(Ur

rr{ vqg I

iF) drqE qFrsqq (190)

qdTffifiTflT'TIrIT :

aeBC qr{ aqffi+t({nqr 90o qftrqur .rqi sftt{q ArBrCr qffi A r

rttr frtwl lqo



urqftzffi Frt{r{6 rftM Pitm6
A(4,3) A'(-3,4)
B(2,1) B'(-1,2)
c(4,1) c(-1,4)

R(x,y) R'Gy,x).
qire{fi fll@'{rxfrtnr$dkr
rcfuq r

rns+fqvrFcr dfqrE qPafiq"rd qfuHq ( aqreqir pfincr ffiqE qfrficur+t
sfrke sft 6.4 r

EsrtFqc Gflrqr :

ABcqr{ Eqrf,ro kcnfl 90" cfta,qur rrfr\r+1 B T gfrt$E{ ArBrcrqH B r

lq1ftn fuwr



e-<kq t

uqr.rrfi ftmqT +4rg qffi qftfdq

qkfi'qurd qfukq sfr 6€ I

qTftB-{ t

( 'd-{[arr6

yFr@ F{€

ftcTrcT ffiql'g

fti er grwrtn-+} i-qr qvnrr+" iq{rqf :oo" EI fr fr} Multiple cr cftfi'csr Ei

rrfe r

(I) q6 qft6ru (180")

qriqkrqsr EFII-fII?F iII qqr.r'g IF{+ f<rTrcr l{c cfr g-fr qfrfr-H 9rq E€ t

AnBc6] 3Id cfafi-cqqrc vrq gtdHq MrB'c'6 |

fi ?ql



wrqftzffi FrilTrqf cfdM Frtrrr{fi
A(4,3) A'(-3,-4)

B(2,1) B'Gl,-2)

c(4,1) cGl,4)

R(x,v) R'(-ytx)
(trq (R eEfuq r

t. F{fqIT{ (Trrnslation)

++ tfficr qq+] \rsa ffi tr*t{ Cat 6r€.-crc ar+1 arScl Sqrs{ flfi( t

Kscr tlffi ffi( 3r+1 ar$cr sr{rs{ crn( r hqnftEoriTI

TEq"Ern gdwil+1 gtirrc rtl r rfti ?ftm dr+;rqr qrqr+66 q+, 6re6ne 1161

Er$cr 5-qrt6, ft q+ F{F{I.n 6{ I kqrfrasi qtq F{srr{6r g} ccrror66

rqr rrt r P+srq'q rrci rqzwrqH rqi Fscfu vtrr ErrlMt ** qt sIFnFr'F

t6 'sq qticr reqc t'a Sfr r F<m slliiltzlzr'q+ FTq{'frrotfufr t

ffi q"s'a h[.q kq ilnq , 6 pa5wri r t.fr. qrql { 1 t*. crfu

ilEi cfuP{q +d crq Ea rf,r ernsq H r

q&rd Rrwr



d-------->-

--3co-
t

T{ Frrqr r g{rE Erct r R qfirrqrfufu( F{srE qlt sftkq A.B,,c" srRT

qqd B I rs ernnrturdrf [,1) ms,* rrk rqqi( k<qrr{ +,q}+el il2)
q{rsi rfitE r

Hrcnm m? F{q EirEiT rTg I

iF) arqfrr r qfrTfqq r{6c E-q{ Iq) |M grmirm {tr6r r+6 kEqI* s++ fu r vfr lonrin
rrrqr<rq r{Bi r

T) F{Ffiq{+T qrftr ffiI r qfuiqzcrq (Direction and Magniture) d wre
rfur
qh aesc q6 +m i d fu{n ( rrFrtr F{str{ rrci sftP{q ArBrct srR

J
P

tr qr=ggr=6gr=p aw ae'1;BB,1cC'

!

Eqr

IEY{frkrfrwr

vq+1a qi



R.t *<r rqqrfir sqcl F{€{I{d{i rq.fitwt :

tn ffi fi{ k{66 P(-2,4), Q(4,2) r R(2,3) w+t qca Fr-'Tq

ilrQf+T +rq-"rff fuq crflq r s{ ti{-q PaR qrg Y qisrg trqi t R g+rt ilfr

t+qmq rr+ qrTrq t

u-ai r, q t R kqa:s,-drc + g+rg Erqi { 2 g6rg ilfi P', Q' 1 pt foq.rs t?+rrt t

mmii +* *r [ir) i 
q-irr€ r rcer€ t{srr{ to. sr P{€rrrr+}

asiri€ qi{€ r

fftqrr< t€r qftzfrr<+t ftirt<t cRTffi edrTtqt

:,)
P(-2,4) Pt(2,2)

4\
-2)

Q(4,2) Q'(0,0)

(i,)
R(2,3) Rr(6,t)

a

b

T(x'v) Tr(x+a,y+b)

APeR6l cfrkq AI"QrRr{s s6I crq rrfr r

ffird Rr6rI l6{



k€rrr{ +* f+) t qrffi fus{Fn rrct ai x qafu( Fner6 qq qrqfr(tb)
r aqrero qC qrqltfi Efu F{s{rrt rr+ Ti il{r\ia qi b t y ww fu<,
uqrfirfiqq mfufu{ r rEurriqir q rufut Efu ksqTT{ rr* TA wcrfi r

qcir h+rrrwr6 [Ti])* Gitrrr cotumn +€rtr{r wcrsi rk€ r[nfr/(cl
q. Ean( @nlargement)

sst iifureg fuFrfdq'€r rq€ qlhqo .r{irrfi-Gr rftFrur qt+66
Mrscr{ ?ffq r e'{rrft +tdmrt{ Enlarge ( Reduce rrRq+r
ftr*.,qfr{zText rc r<dq qt r h<rco} anon Fqr+r vrftr aestr+} gr-wra
qt r trt&, fur, srr.as +fc gn ffr sT Etd if{r {ri $r+ ETrqrc kmr6i
lIlql (Scale factor) IrEqErqT e-{sq rRTq r

Hqn4ffi'IEcr kTq ABc kq ern( r tqsert q+ kf o qre q& r t
k<rt rrd ilnq r (o El rqM{ ffi Rrfrrl r

qftkr ftEwr lci

.{



fr +i!ffi q?rencT ArBr=2AB, BtCr=2BC { ArCr=2AC B, ArBrllAB, BrCrllBC( AICTIIAC g r * ffi 3flE11q1 Fp&il crc, h6Fr6r .y1-56;{t Bq.Ffiqgt

ftftr(t,l Hmr(q :

1. k<rrcr ar+fe r cfrtq-q rf,6c 6q-{ r

r. b*Rei qrftr hRR6) *q r ffi qrfr r6fr Eq r cf{ ffi aE
o r ilc] x s qi ETqr* to,Kl i E{rrq I

i. ffi qrt K>l u vi wr+fm<r gftt{q qil 5a r urfi ( ekkq
tBfr wt p<mcr r+g1r

Y. F+mrd o<R<t 6 T+ cPdfuq qrdfdwfi rrn 6a r ur+.fr r cHfuq
+T<tz wt frvtrcr r+g(l

{. fM qni K<0 u xi wrqfr ( sftt+rq +R.qia ftfr fcnmr ct6{ r

rfufuq361 finverted)6q 1

q. M ilql K=1e ti vrqfr r yftftq wt Eq qwrt corss h€R
(identity enlargemenQ ufug 1

r,.9 ftarfrt<um fr{nrerd sftr
Tqi{+-( EFrnr Fnstq{) rfrrr rrfa ffi+rr+r cfrfuq rrirr rqriFT qfu.q I
+n ffi \.sa flri-{h EFIlrcr A(32), B(_3,4), c(5,6)fr\.{ ffi ass
Trt qrnq I sflrq frE (o,o) qr$ k€F.dr +q cr+( F{RrGft qr*- r Fqq(
h<nqd vrn( r

{ftrr Rrapt le\9



ffimt +-< ffi7@frisT'q+' ffiftirTrqn
)

-gErr{ 
k< to,ol A(3,2) Ar(6,4)

) srrr{t{< (0.0) B(-3,4) Br({,8)

) sqrr{ Er< 1o,o; c(s,6) e-tro,tzl

K -e<rr{Grt to,ol E(x,y) E-Gx,t<y)

rr *< (u,u) t<t E(x,y) E'(k(x-aFq

fdRR rrEt AABC +1 qftt4rq 4rrra1 fiq .rfr 1

bFb) Ea I

ff qn F+firq+r elFfl<roT Rrwurwqn ffi
ilrt( |

Frqt{fu( mfusr f,{'

1. qqf.{d+q tcr
1. urqtd ( gfdt{ErfiT rert?d Tqr66 rtIFIt<R

v. rr.+tc ( sftkrr+r cEqfr dlrre <r+t

r. qr-6& r stdFq r{6q

rr&rd fttsul
lqq

q. qr{td r Ykfuiq r{6q



+c : ,,88, rri r{r tqa r "fir, *q 1y1 fu6 qrnut i

i. qfrrfq<r w{
rqFil<r<q ftrqor+r ilFr krr€ *gq ilR wffrq r

v. mof qrrftts :

o er+rm6r$ qrdc r srftrt, qrak+ ?rfrrd ftrerur

. S. M. Maskey, Modem Mathematics, Vol II
o Fiorenda L. Gallos, et.al, High School Mathematics, SMEMDP

, . SEDp, Four Week Inservice Mathematics Teacher Training package

. NISMED, Practical Work in High School Mathema:ics

ffiH traqr 1q1



ComDetencv : Understafld linQr proFamming concept and use it in solving problems

h ilf;. ru* of systei of linear inequality and gmphical methods of

solving given Problem)

qnnt rllt
t*{ qtfiT

qffrqq :

ynf<6 q*cl lsq {rfir q+dl Cga dr+rc rT{r (Mathematical nnodel) i
5{ terq Ginear) r{tir6}
SiFI (Linear function) gT

q{sr66-qr teq ffi rmq E-{
gqrqr{fir iflftr

*"to-" . {tr+.{trr (cla{r c\r+l q-scr rrfrerq r{nl (Mathematicsl model) dl

m, ttn-* r ?t<+ {r+ror hftE qfiI?c+ TqeIrrG TqIuFFFT eltl t&4

# G,r"", o.* ming) 6] eqtq C€ rifra ATto} 'ly trl-*:'fu
*fror,r. *H,*i qRstr RT qr+rq6 (-'s lqlafufi il€-d] qtdttfi qftrfr+1

-aq"aa" t*" ffr4-el qi{ cqitq rtq6} a I T{ qfliicT i$q csqrq-dl6}

r t, te* fficffdr+i vts, t&q dg{rqil qf.qq, U4 ffi vftrdrc

e'fu6 +fi{T ffisFrsd (rnsFr (krt e{rr6 <qI+cI qff(r+] g I

ftir<<:
t.r tdq qcqrddl :

iwr " "<r- 
st q<r+{.cdtq I Fr aT eFIT rft 661 1 sqrrroraT qlfrr

"i* 
t*rt'*to*i (tn rr&tirr+}) rqqr srqiffi (sr a-qfu@}} (@r

*. te6 ct{ Ed m r <r5+} iri< qrr+i r<r qffi qft {fr (q t 4{

*; ;"-d $ qrrst i {fr'rfrq q.{+-€6 >, <, < sI > t+{ qg6} {&

* ta ,t* a qr+r c-{rs+ firfrq Effiqrt i 3rfirrdr qf{q I qe{ qnr€

* tra **i qq qT 
"ltrfio 

gqlq q\rd 3rccFrf,I B qi d t64 qfirrfl

Eql
gscl kf,Iq.{ oqt frgg+i B I

@r qdz.lRft,qlfllqqaw
,tfttd ftru6 qfuqal s I

qfrfi frEilt



b\traElg DldI

z<x 'lts-bb

,<xz '.ltsb.b

901<x-xE 'lEhb

0l+x<9+x['ibhlr
>Fb

I e.Ul t6rDr'rhD]! Dh +
4tl t FrEE 1gE rb.hrhoT' qF t lth tqx eBr.l I ErgElrlg t +lA qh rrp,{
rlltur l(hhh ru^L p15 x prb)uJEl 

+h I E E J$A Er.r,ro !ol"r>u q5 r*,r{ rbol
rauc9/9 :rs>uJEl Eh IP0l+x<g+x€ tDElElIlr trrJhBrLh arr[,rru EhBbJ 4lb

tR,.hJr r.ArLr^ pDlDllI.uD $h arsLrru

DI [luurxnrs rrpt ruBu q[ p';

1!p ogruurr.nh tr19f +D a,erpurhpb r<uhBil \fh
I rBf.rtrra rmbu !,ahr,a g u ,pU.ErEO

: E .Ult
(Aha 

u})h rhrpt thl)re ttllah a h&D b,r,J h{l)t?uepJ(b \isbttb h +b pb }t }
til. $U'r,t r?ah llh I E 06 tg rlph : pr^ I pli )i thHq*F gg rpil.hrlb

.28
: B.(DJA +I 'aha l)Itlu Frn,rln t.lalrr r\rx prr.bJ lgh tlq

fsr,ur r\ll( ,lbre z rxurdr, Er.s I Lgh Dlh thh,bbJ ptctr lhl]u]h f,'Is .u
E?f 'oErx)z

: R.(bJl)

14+ UDh rhrh hu)rtr] tb tc EArLr^ 4 [ lruur+I.n ] + x Er]!)tA 4lb

a.



\

trt

I E*.qr* rrurJ r.rr)rE € tlBrlod ?l!!blp.bJ tthrtxar ur^re lshrl 8! tr l}.t,x

ItB.Ulr ln)o[rb !(}r)l+rlle t*iblDoJ P]e.b+D l?UeLut

r+,rrrr Elr E Is+x Brsua I ls't r Erl,.a l+lh lsJurr Elr lhlrhrrt !tsB.ErE

lPBlsl*a I EErE ln)(b$b tlb)14.l|, €'\nqblD.lrJ t,r.r,nt+ulf, ltllb lthla)9lbA

I E*.q4 nr, r.J fuoloqclrl ?lt.|hrb+h thll.hK Eh
X>r(

5<<I

'EI
I Bbl}Lq }r)D

Hh & qaE, r6hB5J lrD Ptr rr.lpTr {€ ,( rx u€ l}E oernrhUh PE,i rx Utt*
!il[ trbrpL .bro hup! s.[EE ]t E't

I R.E c/q>qB {!l E 0>c t g 'qcu qJh €
I EiIc/q<./B +}i E0< I E 

rq<B 
{b Lb,

' I R.E rq>rB E}[ EO>r ; S 'g<e !p (U

I te,q cg<rB tti E 04 I E 'q<4 {h, (E

I B.a c+q<r+B tli E 'q<B {h tE
.UlE l3Et Iq's E&D .t,bJDlrb

I R.eJ})

Flr IEXE UDh lhlhlh rrUrtrr Frnogrnl |(blDlrlhDre lh)lhllO l.b l,!t}lbta t'brdlh
f E.qPE .iL.Eg ttrlDr.rh})ts PL lrlll, U r.r"T. >uJkB etrntsD oH.rttn*,

)P, lSllD +.lr.th lts Lhl )DJEI Etr,+bn ,tr:rr.a lts LFi?h lE LIU lhabs

tgA $oEB S.ts rhr^).t.uu ql.h rhrpr.rhllh Ut9 q E E ,ih.r 2ttslolgtlA t.ururh

raltlt] Dru'

t,(
J
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v

I

T
v
.L

<-x+
x? y q6q1 ITg6l qqid y=xlTqd ffi Squares[iFRd Pffire qfrrq r

-X€x tr<t y EA iTqd qqte ycx qqdl Pr-ff{crg hndscape ilrfirr+} F+-ffq

qt+q r

fi Fdftffi iFretlro y=q y>x T ycxol urr k<I +Gn+'r+ rm'EG slq Ea( |

mt y=x fser Et Tdf5if' tfr4 lT{f.[.or il rri y>x 1 y<x 3rfiIFril Et r x ( y
qlt Er<kr rqsr Gcal numbcr) qrt< rx sffaordl urs' kqr g(rq
fuqsre cri tcr grq d'€ rTi y>x{ y<xi[I rr5?r"- 6{"r lYdr( ? .

ar.r }or( qffi urqe) qnrtqr FT qfuq xy vrrrrrtr c{ T{li
FF$cqrt wfu{fr @ocation)t5} qlgr<qr fr{ qFrqr {tflo.or rr{'qfuq t

ol y=rfrET tcrcr ci,
el 5xfrur tcrr<I ilfi c+,

rI) 1erfrar tsrr<I cfr c{ t

x-Frtnr€ r y-ftturg rflT{ Ei <t kq6c rar frar tcrqr c{E( q+ t
r<r qrfu qi T+ kErod yfrrtcTr$ {il fq rt ffi pxt venr€ r

6
5
4
3
z
I

012345 6;

rrfur fttFUr R1t



ffi y>x \"sa St qtr{o't&4 sRrrn"rdT i r rc+} rrm- k<t \rsa rqsr
q?iIrtrfrq (Half plane) STRT (€ |

qffir nr ftr tq|rqr ilfi c+ (+ ftr<r66} xhtwfiTqr yP{t1rrq6 qrn

E€ r A Hcl'{ y.x t rqr{q t ycx i qqrsi (Ttrf, irw) qdT{ilq fr r

qffirc qffi{fl wel Ttrirrrrfi ffi rrc H rcd'it-dr* I qr{rcr

et'q6 r vrrtcr, Tadknr<r cfd qd<f,frfi, ec+1 qdsrre 
r

Tgfr Et TqiF' vre Wq qrrcr+dr (Two variable linear inequality) i
*-ffifidr€i fmrrq rrt ffie r

qrk+r lrqqrt ],-x, y>x T ycx Qr* x,y vrqko vwr, EPf,lR rqqr kC(
qrs'kq-6\( vtfu ftfi4q+l flqdrl q.{fl r{iltt* sr+ vruq E€, +c,Tt
6qsq rr{fr(r

.{frRr ffiI llY



y=mx+c ir€IT {friE'{!rt su?cr lll{rdg n-( y<mx+c r y>mx+c t T{ q
lrnrgBl I qIffi gqrdilrrTr x,y qr<t<+ vqm qgqT y<x qT y>x lr€lT E{
qqTfi 3rscn-dre +{ q-{re6 vi E<r+i a-*n-< qd r y<x Er px t warvi
*a qat irqrgc {tqqq y=x E} tnw kC Tfu | qE r{Et( y>x t q{rs+ *4
t ysxt wrwt ffie * Fq-q Etqr I

y=x tqrcr c+ E+ qP{ Ff,< y<x i{T y>x i q-{rs+ *{fl qtq-{ n-t yx qr }5l( t
T{rE+ ffi ir< aftlsrtrf, (Closed hatf plane) qtr€t ri y<x <r px t
ffirgi +rdFi q-dr q*ffif,q (open hatf plane) qHq r ccqr{ q-{rgn Hfu(
t€T @roken line; lzilrr qi qa-c a r

qsqn-drfr c-{rsi *a qqtq qcqnEreri crq E+ kEr{-d v6 fr v6-
aRmrniIFF) EiI (Solution) qF A I

S{ q-q5tr, ifrq ersqt{nrfrF-qG Trqfq 6cqr q{T r+ri d qft-q r

i) ax+by<c,

ii) by>c,

iiD ax+bysc,

iv) ax+by>c.

!16l sb,xr y srRt{6 T$IEF E.t ar bg? qr++a {q 6+ rr*r r

3x+5y=15 E] rJrs kqEr qrfu dfizr BT$T fri{n$E"€ qr6r qq 516 I qfu+
qill irrT]'Bi sfu,i d F{-t6F q+.Fr 3x+5y=t5 t x BrE i y elH-€rt 6r<i kE-F€

Etr
qqf-(

s) x+0

3x0+5xy=15

5Y=15

v=3
qq'K rx+S)-15 i y airad 1O,r1rr orqe r

llfrrfrmvr l1{



123.1 -s

b)

l1+JxQ=l5
3rF15

x=5
qqt( 3x+srt5 + x qrqr{ (5,0) cI 6r(s I

q{ Frq (oi) ( F{E (59qr{ ffi { smi :Irrr 3x+Sel5 frri t so'

frf,rr Ffi+ qfr q-{ qff,*6 t 3x+55t5 {t 3x crt rrrdt dQ r srts
ils yal 1IFT Fr6re T< v=3gq lrnFlre (oJ)F{t trf,I iIFB rsffi
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r{g* 1

Euclid's Element contains twenty-threc definitions, five postulates, five axioms
and forty-ei ght propositions.

DGfiDitiotrr
l. Apoia, is that which has no parts.

2. A /irc is length without breadth.

3. The cxtsemities ofa line ere poinl!.
4. A nruighl line is 6line which lies evenly with the point on itself.

5. A sulf4ce is fiat which has only lenglh snd breodth.

6. The extremides of a surface 6re lines.

7. A plane s*loceis a surfacc which Iies evenly wilh the strEight lincs on itself.
8, A pttne angle is1d.c inclination to one another oftwo lines in a plane ifthe lines

mcetand do not lic in a sfaight line.
9. When the lines con':aining the angle sle straight lines, the angle is cslled a rccliliiear

adEk
10. When I stsEight line erccted on a straight line makes the adjacent angles equal to one

another, each of the equal Engle s is calle.d 6 ighl arrgle, 8nd the straight line

st nding on the other is called & perperrdicult to that on which it stands.

An obluse angle is $ n gle $ester lhan o ,ight rngle.
An acuta angL is a\ gnglc l.ss thaD I right angle.

A bo@ttn ! islhsl.wh,ich is an extrcmity of anything.
A. figure islh,I.which is conrrined by any boundlry or boundaries.

A circla is a planc figure contain.d by one line such th81 lllthc stssight lines falling
upon it ftom one particular point among thos. lying within lhe figurE 8re equal.

The particular point (ofDefinition l5) is called the cezra ofthe circle.
A dlnmehr of a ciricle is ary staight line dEwn through the crnter 8nd tcrminated in

both dirEctions by tho oircumferclc. ofthc circle. Such a staight line also biselts
the circle.
A serrr'crrCs is the figurE contained by a dismeter and the circumference cut off by it.

Thc center ofthc scrnicircle i8 the somc as that ofth. aitrale.lg. Redllit eot

ligtr6 nre those whioh arE conhined by sFaight lincs, ,t r4rrrol figures being
thosc contained by tfuee, qudrilalqal tSrose c,ontained by four, and nulrildeml
those containcd by morr thm foul staight lines.

20. Ofthe tilat.ral fig\es,8 eqailareral tlangle is one which has its thl1r€ sidcs r4ual,
ar isosc€les tiangla has two of its sides cqu$l, and n scalene trtnngle hs$ iE tlflr
sidos uneqlral.

2t. Futhernorr, of the trilateral figutps,8 rwlangled triangle is one which h8s a right
angl., an orrnr" &rgle.d triangle hai an obtuse rngle, orlds,n ocul.angLd fiiorrgL h6
its thEa angles acutc.

22. Ofihe quadrilatcral figurcs, 8 sqr.at€ is orc which is bo$ equilatlral and right-
anglo4 an orrorg is right-angled but not e4uilrtersl, I t rorn r,s is cquilatoral but not
right-angled, and a r,oDrroiy' h&s its opposite sidas 8nd sngles equ8l to one anoth€r

11.
12.
13.

14.
15.

15.
11.

18.
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but is neither equilateral nor right-ahgled. Quafuilate.als other than these are called
lropezirl

23. Paru el snaigitlines arc straight lines v,,hich, being in the same plane and being
produced indefinitely in both direction, do not fteet one Bnother in either direction.

The poliulrtes
1. A staight line can be dra*n frorn any point to any point.
2. A finite st-aight tine can be produced continuously in a st aight line.
3. A circle mEy be descdbed with any c,cntlr and distanc..
4. All right angles arc oqual to one another.
5. Ifa straight line falling on two strsight liDes makes the intedor angles on the saIlle side

together less than two right angleq rhe two straight lines, ifproduced indefmitely,
mee( on that side on which the rngles are tog€ther leer than two right angles.

The Arioms or CoEmotr NotioD!:
l. Things which arE equal to the same thing are Elso equal to one 8nother.
2. If equals be added to equals, the wholes are equal.
3. If equals be subracGd from equals, lhe rcmainders are equal.
4. Things which coincide with one dnothcr are equal to one anothet.
5. The whole is gleatcr rhen the part

The Proposltiors
l, G}a given finite straight line to constuct an equilateral tsiangle.
2. To place st a given point (6s an extremity) a straight line equal to a given straight

line.
3. Given two unequal straight lires, to cut off from lhe geater I stsaight line equal to

the less.
4. lf two triangles have the two sides equsl to two sidcs resppctively and have the

angles oontained by the cqual straight lines equal, they will also hsvc equal to th6
base e4ual to the b8se, the fiangle will be e4usl to the hianglc, and the remaining
angles will be equsl to the remaining angles respectively, narnely those which the
equal sides subtcnd.

22. 1n isosceles triangles the angles at the base are equal to one arother, and if the equal
straight lines be produced further, the angles under the bases will be cqual to oDe
another.

23. If in a riangle fwo angles be equal to one arother, the sides which subrend the equal
angles willalso be equalto one anothe

24. Gilen two sraight lines constructed on a sfaighr iinc (from its extsemities) ard
meeting in I point, there cannot be constructed on the same straight line (fiom fu
extremities), and on the same sides of it, two other straight lines meeting in aDother
point and equal ro the former respectively, namely each to that which has the same
extrernity with it.

E, If two fiaDgles have the two sides equal to two sides respectively, and have also tlie
base equal to the base, thcy will also hove the angles equal which is contained by thc
e4ual straight lines.

9. To bisect e Biven rectilinear angle.
10. To bisect a given finire $6ight linc.
I l. To draw 8 sEaight line 8t right angles to I given strsight line ftom I given point oD it.
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l2.To t given infinite straight line, from a given point which is not on it, to draw a

perpendicular strai ght line.
13. If a straight line set up on a straight line make angles it will make either nvo right

angles or angles equal to two right angles.

14. lf with any straight line, and at a point on it, two straight lines not lying on the same

side make the adjacent angles equal to two right angles, the two straight lines will be

in a straight line with one another.
15. If two straight lines cut one another, they make the vertical angles equal to one

another.
16. In any triangle, if one of the sides be produced the exterior angle is greater than either

ofthe interior and opposite angles.

17. In any triangle two angles taken together in any manner are less than two right angles.

18. In any triangle the greater side subtends the grcater angle'

19. In any riangle the grcater angle is subtended by the geater side-

20.1n any fiangle t'wo sides taken together in any manner are greater than the remaining

one.
21. If on one of the sides of a triangle, from its extremities, there be constructed two

straight lines meeting within the triangle, the straight lines so constructed will be less

than the remaining two sides ofthe triangle, but will contain a greater angle.

22. Out of three straight lines, which are equal to three given straight lines, to construct a

triangle; thus it is necessary that two ofthe straight lines taken together in any manner

should be greater than the remaining one.

23. Ot a given straight line and at a point on it to construct a rectilineal angle equal to a

given rectilinear angle.
z+. if two triangle have the rwo sides equal to two sides respectively, but have the one of

the angles Contained by the equal straight lines greater than the other, they will also

have the base greater than the base.

25. If two triangles have the two sides equal to two sides respectively, but have the base

. geater than the base, they will also have the one ofthe angles contained by the equal

straight lines grcater than the other.

26. If two triangles have the two angles e ual to two angles respectively, and one side

equal to onJside, rran:eiy, either the side arijoining the equal a;rgle, or that subtending

one of the equal angles; they witl also have the remaining sides equal to the remaining

sides and the remaining angle equal to the remaining angle'

27. If a straight line falling on two straight lines make the altemate angles equal to one

another, the straight lines will be parallel to one another'

2g. If a straight tine falling on two straight lines make the exterior angle equal to the

interior aid opposite angle on the same side or the interior angles on the same side

equal to two right angles, the straight lir,es will be parallel to one another'

29. A straight line falling on parallel straight tines makes the altemate angles equal to one

another: the exterior angle equal to the interior and opposite angle, and the interior

angles on the sanre side equal to two right angles'

30. sraight tines parallel to the same straight line are also parallel to one another.

31. Thrcugh a given point to draw a straight line parallel to a given straight line'
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32. In any triangle, if one of the sicies be produced- the exterior angie is equal to the twr:
interior and opposite angle, and the three interior angie of the triangle are equal to two
right angles.

33. The straight lines joining equal and paraliel straight lines (at the extremities which are)
in the same direc:ions (respectively) are thernselves also equal and parallel

34. In parallelogrammic areas the opposite sides and angles are equal to one another, and
the diameter bisects the areas.

35. Parallelograms which are on the same base and
another.

36. Parallelograms which are on the same base and
another.

37. Triangles which are on the same base and in
another.

38. Triangles which are on the sarne bases and in

in the same parallels arc equal to one

in the same parallels are equal to one

the same parallels are equal to one

the same parallels are equal to one
another.

39. Equal triangles which are on the same base and on the same side are also in the same
parallels.

40. Equal triangles which are on equal bases and on the same side are also in the same
parallels.

41. If a parallelogram have the same base with a triangle and be in the same parallels, the
parallelogram is double of the triangle.

42. ^lo construct, in a given rectilinear angle, a parallelogram equal to a triangle.
43. In any parallelogram the complements of the parallelograms about the diameter are

equal to one another.
44. To a'given straight line to apply, in a given rectilinear angle, a parallelogram equal to

a given triangle.
45. To construct, in a giveft rectilinear angle, a parallelogram equal to a given rectilinear

figure.
46. On a given straight line to describe a square.
47.ln a right-angled triangles the square on the side subtending the right angle is equal to

the squares on the sides containing the right angle.
48. If in a triangle the square on one of the sides be equal to the squares on the iernainirrg

two sides of the triangle, the angle contained by the remaining fvo sides of the triangli
is right' 
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