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YraTaetl AT FRAT AR TR YeHT: g BT ST

IJE ghls fhg IR H 2

T FAR -0 T ST € | g U TN SR B, T R 5 310 Sitae # agd Rk & ufd gareR B €, SR 3wl e Wi @t
oTferdli, by, didell & @ed, SIare! 3R #AH1 & fd ¥ geTdR 8 & | 89 ‘Sfiaq =h’ iR el g’ oIkl sifWeafoad! o1 o g1 &1 o
3 feard € 1 89 g 3 dod 2, AR auiiodl @ 8 ofR gaTeR Sl # 4o aRRfErd ved €; 89 gareR ufedl arell Arsfbe @ S
T 2 |

9 UBR &9 B9 S I B - FATHR IERA & A1T B v, Weldhx I 398 IR H ad dxap gai 9 uRfd w&d 2

faemeff glf @ ST fawrwarel @) West wHeT & AT & fener # ord € | 98 g uar e 5 faenfRl &1 e srR SR wEed

BT AEcqol TOTHT FRVMRIT @1 3R P B F foT7 Hd ‘3728 Ue YBdHs S el S BT STIRT YT ST | fhar o wadr 2 |
3O AU e o) Hhourmell &1 sgay Agi~ae 0T faeRid o)+ d Age A |

39 59 ghls # 7T 9T Fhd 2

o IO I Hag A RIgld @1 JecRk 931 fAHRid & & forg s faenfSnll & west 9 &1 SuAT &8 $ |
o T SN H =R 3R FAFAT R PBIH B P (T BRI F77 |
o fIEmif &1 s 371 RN Heheurrall @Y 3iR aMaT B & forg ‘3w’ ueHl & G5 gIa |

T8 gfic "are 1 4 gwis 1§ NCF (2005) ik NCFTE (2009) fRieror sraeasansii @ g 2 |

I ES IR ECIR DR

Tl & TN H ARIAT TN b IR H ARG BT G 9T 2 | ST DY FFER Tl UISAHH BT U VAT 91T AT SITll 2, Sl
|He H gRee 2 IR gRumReRy f5R1 hael ATe HRb ARAT ST Febell © |

I JMMTRISTD o Fhl &, Rifh Sad AT | HRYR 2 3R 89 & GAI SHST STINT G © G UHT HIh TR Bl G
HeEoTs R FHel fAHRid axd Yed & | It 9 eddIfaas Aeotse AR aast & ‘'qd faveyor &y = #am g
HT B IFaar wed & (1977, p. 26).

31eT:, el SRt @1 Q4 A, |Hel H A AT T UTTe fawy &3 & /U H 3gHa BT TWd BT A1y, Sl Silad &
Al W Hag B 3R Ugel ¥ HIN[E 9 7aR WATIRIRS Wk & ST BT SUANT HRAT B | A T8 B g 7 arem ) &)

g;‘/' \; e & forg v
15“\’"'/' T IO PETT & IR H Ay, I et & weet 1 B st W & forg AR B # & areh
o GiG

ey fors |

2 Sitas | g a9 0T e Srearaa]

AT 39 fermerll STl o1 e # 31 arell & J1emd |re uTdd | I8 gfe S | Uh | 3R BIaT 8 TOTHRT ST B
31ferp T g e (TS BRD AGT) IR HH iR 7 9417 |

T T R fobg fafne S smaR 2 | 39+ @15 2N 91 S 78 811 9 97 W 9 g s | 99 @ WA B |
Ferr [X g X @ sanfact dies & forg, faenfrli &1 ga | dag d@i g Haediail &1 aRHIfT & & oy 78 srearae! 3

IR BT A1y | (T @1 ereataell & R H IR TITARRIT Jfe TRy gawem™ &1 FEion el § GEEar @ qairasd
# urg o Aol ¥ 1) I fafdne wrsaracll ®ell & aTeR 3iftie SUTNT TE B S 8, IR 39 BT faenfa oy srfRfed o

FThd! 2, S fIemer™ & qrex ASTHRT & SYAT BT 9197 § 39 Teal ¥ GRfIT 81 & | 3TRR &) S8 I8 IeaTdel] XehR TS hR
P Bl T & | Feardent fora 1 # fozars 1 21
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YraTael AT FIAT AR TRA YO I BT ST

R 1 9a & a@l &1 WRAIRT Sl sTaed |

&I < b g &1 uRfY &7 312l B, IHS R 1 [ ofdls | I8 I & TN F Hag U Hhod T ©; AR T BRI g ST 9T T8
gl

Tfifafer 1 o7 Seea faenft o e & amer oy T9% J gt & Ha H ugeh faftet vl & uRfud o ¥ g iy
frenfSat @1 571 ol T Hehourail @1 Wit T & FHfd BT BRI, 7 VA1 IR THI S Uh Bfd 7 WA a9 2rfY | 98
Trfafafer faenfay & sraR &R FHar & aR | WY 999 BT 8 T AT 87 3R ‘T fdr ® b A1 8 RIT FHA K&
AIRC?’ T “FAT I&AT T FehelT 872" ST A FHI AT TR BTH BT 98 Heaqul UTeoT SYGRYT 2 | geu e §u
(2013, p. 108) s =rar i &=cl € o Ts:

STfaeht # faRiye) URifTe 9 we@yqet 7 | Sarfad & iffreier TR g9 91d & read ¥ 9 2 & f uRaaw &
SFART & O @B R AT O BT A I
39 gfie # o fenfeit & ey Al & SUANT &1 T SR & Ul 36T BT foh 3a |/ aTfafaferll e ot avE (3
3MRIF U ) T BHeeh o | I8 MR Y 9gaR BT IR 31T SHHBT T 10+ el Teadl & 1ol o iifds T 377 J1gwa IR
fram ¥ A1 smae! wag fAerfY | T T dRe A amud! fRemeff & srgval & WiaR St w1 Wt e, S wier w9 |
3mueh fRreTor 3R U Rierds & wU # MU 377wl BI WHIIIT BT | 5T 3779 IR 2, ar o fenfSat & wrer srfafaferat ar

ITANT HX | UT8 & a1, A< & Al e ave g8 oIk S99 1 91 fHell | S99 31mud! Wikae aret fJenfofal w e sfea
G drefT 3fere Aferd araraRer 999 H 7 e |

Tfafafer 1: g &1 id=d B

=9 Al & forg, faenfrli & e g § 987 @ FT AT 2| A AMUB! Herm 91 2, A1 7y 20-30 RNl @1 g A
IGHR BT W G- Bl BE Thd © | I8 TR Go SRR a9 2rfl, afe amg sro ey @ aer o ol ot
31T STE B | 39 A & <1 9T € ugen € e @ e @ W 9 MU oFE ¥ g & Al <A W
B B, 9 AR BT oIS <R & AT s IR G |
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YraTaetl AT FRAT AR TR YeHT: g BT ST

R 2 g & 981 va per |

9RT 1: < & A s USRI DT AT HRAT

we faemeff o faefl wres @1 AT R & fory o @ el § T B B2 (39 D HIAT 2, T A B g 7 &3
2) IfhT I wreg ol S=aRoT 7 oy | il femelf fcear 39 wreg &1 srarar o € | R g faemeff &1 7% avads g @
Pe b Ireq B b TR AT fobar wam o | 7fAfAfSy B1 3R spded a9 & forg ey faenfat @ g9 IR #F auq foarR
AT DI B8 Thd & [ S e DI fhed TTHR AT AT A11R_T |

faemeff sreq o1 Y AN B Aepd &, & feam T B

o U7 (Radius): faemeff &1 I5aR g & Hg § AR AU R W ATIH T BT FE |

e 1T (Arc): faemeif (S1) & o faemeft (S2) &1 % <71 & forg &E; v S1, S2 9 39 919 93 faenfrt o 5=
BT IO & fory &g |

e N (Diameter): fdemeff (S1) &1 3 S fawRd 93 faeneif (S2) &1 74 o= & forg &g | <=1 faemeff o= rer
AT Th GER DI 3R 9N &; dhfeud wU ¥, 379 Uh T & Q1 BIR UdHe B BF |

e NaT (Chord): e femeif &1 it oiR faemelf &1 A o &1 &E; < Q1T 81T Udh TR @l 3R 9gIUT a7 U AT
BT START BT |

e J@w@vS (Segment): UH femelf o1 frwdY oiR faemeff &1 = o1 &1 2, QY 3TUF BT TS TR Y SR G AT UH
TR BT STANT BT | Q1 o e ForT *IR o femeif 93 8171, O 37 &Ter 9gTa Wietl SITE &l W |

o fEvs (sector): U faemeff &1 foot ol faemeff &1 = o @1 &g, <A1 fAenedf &g # o €, =1 e € 8k
31U I W Ale O & |

e OREr (Circumference) : Ua faemeff ®1 @ Brox 3o T o wen IR A = §Y e & AU el Bl &g |
fo= faemeff wawm ‘g @1 aRfY ... Hew T |

YN 2 IeqTdell UR JATHIATIT SHTT]

AR BT T8 9T 91T 1 | W g Al 1 gavra & A ¥ IS a9 Pl 2 o H ATHAIITTH TG+ BT HIbT
AT | 39 A & SR, el &1 oiR 3R FH=d1 el g Treai & o (aar uRRafiia 8 bl © 91 781) & IR H
A & o A 39 gBR

% U gyud] URAT a1 oI a2

o (ITTERV & forQ) =g g Sfar § a1 FHA 9 STH 87
o T AT UH MR YRR a1 Thel &2
o fE 31y Usp 3R Siar 94T 8, a1 T FHH &1 A1 3R T 98l Sl WehdT 87

UTG | TSl JATID] d TR Ara B, S 19 et & ge | 37y SWRIth WRAl | g1 B Weardel Pl gl b 3y el I gaed
HH 2 |
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YraTael AT FIAT AR TRA YO I BT ST

w faemeff 9 g 9 A& a8 wee #E, RO 3y S ified e ared € | e faemelf a1 wg @ arg 9 %@ |1, @1 g8

b a7 oY 3R @Y I1e B 3R a8 S faeneff &1 a1 Todr 8 | v faenef &) fopar & a1, it faeneff S s 1 IR A
qrerd & 7 dis =y fqeneff adrar 2 fb wreg o1 f6a var f¥=a fbar 7|

9 B3 IR eIV J IR 3R FAM & U1 TR M 1Y |

wfafafer & aiq 4, s e I g wrea 1 gRHTeT 7ol gRqenT # fera @1 e | bR g1V Sirow # gael < g Ueb-
TR & IR BT Hed1dhd B B Bg, O 8 [l 31 areedl aRvTg <@+ 31 e 9 |

{0 AT a7 31 Ferar <7 & ol I Yo & STANT IRl
S o0
)

T A faReied ®1 dicdred & g el &7 ST W Al TR ST o |

T8 U IferaT @t BET 8, o7 31a+ Aredfad werr & fAenfefar & wrer wfafdfer 1 &1y f&ar |

I faenf¥l o1 9ol 9 Hag Af wi 9 uRfed 819 & fog IRT - aTell Ueb 38T 31T off | Sl A=Y P 980 U™
foram, aefd I vget arfregd O Fifes &7 gl 39 THR B TfAfAfd 7 @) off | #9 ugel I @ 9 A9 B AT R

& frder fau | errer fAder <7 | Ugel HY S 9Ies @1 ST AR & 9 H I IR U | Ugel I8 Tl 6B AafRerd o,
FIMP I ART Uh-gaR & fIaR] P GAG ITUR a1d 31T 781 9¢T1 I8 U | 37l 4 I8 Ugel I= Wl dhal T, 98 U Fediil &
A1 DR BT BT IPART B D1 B8l | IS ATbs IR 8T AR I (TR 98 FeR MY, 1 TS § Y /3wy &1 o |

IR 3R FAMT & IR H T IR AfAfhan smeeris e off | S99 §31 9Hd 89 |41 39 ¥l 9 Ahediall & aR H U 37T
3T A T TG Heel T B MY, S B g9 & G AR B YfAET, S be | J9d a1 I8 6 ¢p aw are faemeff
a1 WX T@e 3y W 3 Uo7 gul o | WRIdell Bl el ISR ATE G ¥ fha Jeax ol 39 ke faanfSay &1 g off uar
ST T 5 araa # Sfal 'R &1 w7t gRa&e B B, e T8 |

fOhR &9 Pell # 7T AR 39 ARTael Pl SIS R UeT | faemfdl 7 IR & qg # &M [Ha1 R uxe T B =i+ Sl qHe1
IH W TP TR I & ol Ud T eq IT AeheddT <1 775 off | fh 372 A18T bt 137 iR U’ g 1 &F 9 &F U
T YBH B BEl AT | §9 UHR, TS T8 F W A0 Avg 31 3128 & FHe &1 HIRMY &) 7 I 99 W Yol & o

T US| S g8 W GABY TS UST S GAR B @ U 3R 1T & U9 YuH US| 896 U 9 SRl | uar o 6 faway
& 49 FEdey Wfid IR e o |

JMMh FIMRTOT JIRITT &6 IR F AT

AT el & |1 YT PIg 31ATH B WR 918 I8 Al b T S &7 3IR Hal Tsds! §s | U8 FaTd $I 3R &4 <, fora#H
frenfSat @ Sfy favars T 3R 9 3 gad Y 7o 3 3R T RTaT Tqsavor e aF ragganar 8t | W o+ 9 98 ‘Repe’
foret ST 2, o) A | oy et & w9+ & ot & Ul B ST Wehd € 3R SY ARG a9 Fahd © | TR faemfRiar
B FHS ST 3T &1 8 IR 9 {B T IX U W &, A $ABT Aderd & 5 ST g aftnferd 2 o wfy 78 & | 59 W o1y
AR X, 59 AR B dTel 3ATH BT ITANT B | S 37N THDTS! 7 FB BIS—BICT dlol B, [T BB B TS |

YT,
A

S R % e
O e i @Y e 3 A1) a7 e
o YD HETT H THDI TG HAT 81?2
o fenfort A fore yeR @) ufdforar sruféra ofi? Fi?
o 3 faenfSrl &1 AHST BT U S o T 31U T Hare fhy?
o e figall WR 3BT T b MY 3R FHSHT B2
o T IAUH BRI HF BT ff TR BT e fHa1? 3R &, I 396 WS ATIDT FT HIRIT 1?7
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YraTaetl AT FRAT AR TR YeHT: g BT ST

3 AT HAgoTs fadbRId BT

SATH BT FEIL aRfdd Siad & JTgdl 9 fIafid 81d1 & 9 59 sraR il sfadl wnfiet 8t €1 89 59 eraRi &
SYANT HRT g T Werd €, 7 ReR &7 81 | 7 98 €, I M ¥ fRerd € 3R S8 81 JNMHRI H I8l ST FhdT & | SETExvl
& forg, 5Tq el 3 & 12T B BT AR THel (IRTER ATT-3e1) AT fHA1 1 &, A AdR DI &1 By, I Fgfeil anfa
H HICT S Wbl 2 | FMTell a9 979 (3 3 <), MaRI & MIdR & BRI A Wl S Gl 7, 394 98ald fhy 9 8 iR
wo T {5 oA 2

R 3 el e
IMHRI H W ARG Rred # 4 <=aT S Favell | 38 A, femerd # uer i arelt Sanfidt &1 srawr sraRedf wwsm

ST B e, R Wer 3R RS Prs uRade w1 awa 781 21 81l & i § Cabri S ferefier sanfach dipeder ar
g IARIIR Ybol GeoGebra & f[AHm & T2l 39 gROT BT &R-ER URHATS & 38T 2 |

I faeTer ® SUANT |17 aTell ST | W97 &F 91T BT UR BR= P dNIh] Pl Ao & T1T 8, 319 3T ST ol S
& IR H ) AT | R anfe | (2004) St HEe 9 ®1 $99 Hag 9dNd @

femmrT 3§ Sfaed R a9 @ S uRads &1 dIerd, SR o1 a1, =&E @1 g daedsil d
WRN | e 9 g8 fAvig e 5 snfad # g @ g a9 S gH T Ay |

TfAfAfer 1 & AT 2 @) TRE, I8 TR IR FHEAT IR &9 Sfod BT, I 39 R b T T 9497 Y&dT 2 IR a1 95t
|HAT B | 3T TR ST IaTervr IRgd Fel ® & femeff snfadia womi wR «iffre wes 99 & A1 8 ST IR GHd

& SR |rr & 1o femmT 3 39 forefier snficha sfadt fAeRa o) Fad €1 7 39 $UF & IR § e vy w3 e ga
P I SHATY g TR IRIER HIT S 2 |

Tfafafr 2: SIfad $oAl & aR ¥ G B Tdh A8l S MR axid]

=9 Tffafer & forg, fenfdat & 3= A <dt 53, S 9 & o 1Ry, S s § 9 | S 39 Bl ¥ Ud BretaR
BH g1 1 Be , fTH B DI Q1 YSITd T ddTs Bl B - TER AR H, TP Ffgarg Brgat a1 (o 4 <) | 72 wfafafr
TTER HRAT I J8R BT 8, 9d 2, o orel faemeff g a1 Xd R e ge & el B < 9 |
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YraTael AT FIAT AR TRA YO I BT ST

’Student 1

Student 2 Student 3

— i _‘
R 4 vo |afgag Bya

qT 1: 3 R BT =

o dT F oS B Udme dTel TS femeff | 37 Bl (A1 s 31 feiell) F aR # {E dem B $E, T 32 uhe
g7 8 | T I HI0T IT AURNS d1s &b IR H O B8 Adbal 87 TA Yollll IT DIV H 91 FAM & 3R FaT i 82

o 39 faenfSri @1 Bryet @1 gomsil @1 Rawrar 31 w2 | fJeneif 1 @1 56 Rerfy # 8 @1 &%, sraife 9 g8 9o 21
faemeff 1 @1 arom € v W v gy faemeif 2 9 3 91 Hys &1 Redam & 52 |

o TR RN A Fre e IR O B

o faenedf 2, fse faemeif 3 @ wrfafafdy o1 siftrd = & T IMHR 77T B2 (STR: T I - 3R <1 faenmeff vas &
g 1 3= £1)

Y8 ATPR FAT a7

faremeit 1 @ fieT fem & 872 (ST 99 & F5 1)

faemeif 2 9 3 & 9ra & T B ST B gRAIT fHar? (ITR: g @l St 1)

faeneft 1 9 2 o1 faen=ff 2 9 3 & dra o T & =W B IR fHan? (IR: B 1)

YT 2 AT IR BTH HIAT

ggel faenfSat o f9-0" & w9 # AR & iR 39 9 0ol & IR # ST faR qrast dwerm & rel A1l a5 6 de.
o I P BSI Bl TS fbT TRIDI W Il S Fhahl 87
o U IR T ISA? T FHA g7 B2
o  RITY HIS WA TRNT BU= T Al &, SN 37 IR | S fAaR 91 HAh?

o O O O

AT 3: “fHel g B FA AT $g TR A DIV I &, 39 ORI B BT 31l ST

Pefl &b aTeR B el B frdl g B FHE Siard b R T I g4 § fhdl faRed Wy # <, ®ifS I8 a1e
@ # g% T |

o el & M- & g # =t R D He b 59 HUF H1 77 21ed B Tl 2 | I8 I dA AT g, IR 9
B PG &7 S8 ITS feart fb 9 91%F &) Bl BT STINT B AT fhad) 3R b & BIRT B Thal © |

o fenfSai & 39 9= % Gera AR {5 T TR BT BN 31f¥e uga A B Fahd E |
o TG ARl & IR H R FHeT B U I HI |
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YraTaetl AT FRAT AR TR YeHT: g BT ST

‘30 ST R FATEA] BT SUATT B §U
Oq'o

MY T 2, WY G’ BT SUART HRAT § 39 IR § IR Ug Fha § |

39 Iffafd & forg &9 #e9 3 1Y | g & U deT & WU H gamwrer M 1 far | aaifes wR u dfe ael & forg var
I o1 B off, ¥ faenfSal o diw Wl | dic 391 iR a1 g @1 9 31 A B &, O | Q1 9 ofars aren off
AR TE AT olars @l | R =2 9+ A # IfAfAfe &1 vt 1 Fves S99 arelt 9 fafed &< &1 dal 147 | 3 S
3 YeT0T &b AIE g B W) BT |

R IS T8 3 A B B Bs IR daall 797 (9 T 3T Fdrgdl &1 off) 3R S=iv fhr agl fafafey & | #9 wfafafsr &
T 2 3 U Y8 A Ugal T8 B ol (ol foram wiifes 21 o 6 390 & 1 e g @ SR 31 9¢ | fhv o aa F
AT 2 | U qgIfl, I8 ST o1, Filfd I 9 U= 81, 91 9 W A4 gdb 811 - Sl a%d § Y §a ddb ol N |

AT 2 & forg #9 Ugel 32 -9 & g # BT & B Fel, R 931 o7 {5 81 TRl # B S TR 7=t # #ee
BN | I8 ORI BT BAT GR&HS T, oifhd Soi SHBT TATH 6T | $61 A & ART 3 & fofg /el I ot |
FHU AT g9 @1 FAM Sa $g IR FHH B0 FAN & B ARTGel DI FHsT & folg, AR ST 98 91T g &1 Wifis
I W FRAT 98d AR o, P 394 iR &1 a8 9am # #a< el {6 I8 ugal F1 fhar o, §e U R w
B AT ST FhT IR 9 fy 7T B I 310+ IreaTdell BT el T |

g AN AS-9TT S | I Aah I8 fold oM & 918, {6 =2 Fa1 <=7 o1 3R R FHE B o FA1sl & d1% g9 Herl H arud
Y | JEf SR, I SN GBI AT 39 IR R =@t o fory 98 7Y MR SaaT 31ef a1 ¥ | g2fd 59 =l # ugel Bl o gt ard
o GART 37TE, el HETT B dTex §s AT 3R ST PTH I8 AU R IR JSPR UISAYRID] g JRITH-GRADISN b d1el BT
o, I 419 B HLI DI T HIAT AR D T | S9! R B A & U 91T & HU H H 374 TR IO & oy o
TfIfafdr drem @1 @1 o 9 iy 1 % =i &= g6 o |

O s R
R o RETREY R R @ ARG SRR o FE?
o 3g+ faenfort &1 TasT BT udr <= P 7T U T Farel fhu?

o T fH Y WY 31U VAT T fob BXely &A1 arfeu?

4 sorfac Bfd faaRid & & ol W 39w U= 9411

T 2 7 B TS 2 garh & o femerh senfach faenfSnl & wesrsm W &1 &b H Al 37 Aol 2 | sl asarsy
q FarT {6 IBIT el P 918X d <) AIG] §s a1l P 19 DI B! DI g9l b ARIH H DA GG (AT | TSI Bl IUIIT IReh
SR Yew 9 faeferat &1 % uRads &l IR-gR ST &R P b IS¢ feAnT § Bfadt 99 oIl & | I ofadt 59
e # ugel TRFIRT SaTfaciia HesTs &l fIaRid v & fory anaeas & | 39 919 A 3ravd Y& Wt Agcaqul 8 fob e o
faRor fag S R wEE B E T |

faenfrn o1 fe) Snfia Bfa A Sravd wR™ &7 U 3resT TRidT S T8 YB & f w1 9% gu o € |
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YraTael AT FIAT AR TRA YO I BT ST

Tfafafer 3: e/ U gl

TE FHT Aot AR TSN # HTH H dTel faenfS, SHF a1 D1 arell T Sl @ gt A1 faar-famet, 39 arg &R
ThH/SS & B, 3Mfe & o FRIR B |

faenfSrai @1 fort 5 B <= IR SHS IR H HHIIT Ue YB+ Bl Be |

O T U B T B
® X Bl by AT E?
o figP @me?
e 317 OTP |HASIYT Fl 57
o @It TR?
o Y@ ty@t W HY HEfd 87

P o IS FHET H¥l B2 FIT I U Ard UrY? SE D! Jaii b IR H FHST B HedIfhd B H AMUSH! AGq
° B BI?

o T fal +fl FHT 3D VAT T o SRTT AT ARy ?
o 5 figall W amue! T o STuehY iR FHIHT BNTT?

faremfSrn @1 3res we ypH & forg Artee <A1 Ua Uil adiia B, Rt od &g fawdl # SuART o) wad € | 98 vy & 9R
# faenfri &) w1 &1 qedtdm B H MU 7a F oy g e daia © | 5ia faeneff st v & o, r oma st @
AT Ul BT ASAT-TGeA Db Yh-GEX b Ul b SR ol BT TITH TR DI B8 Adhd ¢ | fhR IR Bl Jedidd & foy amid
T ¢ | 519 faenedf 59 yeR @1 Tfafafey wed €, O wer # g R 9 S BE *2 2, S G Aeaqul € - A femeff gu am
TE o W2, A AMUBT ST WA FHRAT BT | 31Tl UTs #, fAenferdi &1 R At & A & &= & &g, R 9 @b
T DI AGE IR D |

SIRSINIE

39 g ¥, faRiva gail R dfad S et w ==t &1 75 | 3 3R o oy # SIfed T8! €, dfd s §e Sifed
SeTfOTs MSFEAT & IR H A= & foIU BT 737 § | Ugel MU fIenfdl & U8 B8 & IR § A= ®l Hal 137 o fb 7 5

AT R T2 B, I uRAIT &t & forg T g<if a1 wrearaet! o SUANT 9, 7 f FHael Tehs qe a8 o | o femeff -
I P IT I FEUISAT SaRT fhT ST I B1H BT GRIATRIT HRe & oI - T TreaTaell BT SUART B &, J Iea] Bl A=
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SURIRT BT g7 o & 3R TS G U 2 | 37 O T BT AR 3rrsfear A, S foenfeat &1 99 wreei & SuanT 7 1feid o+
TR I 8 7 A ITE X H 7eg B |

9 gfIT BT AN Ayl AerfOre g ¥ srvar iR AT &7 SUANT | I8 YB T o a1 A € 9 7 yRafd 81 1 g,
faenfer @1 e wecagel TR STHSTRAT IR bfad HRAT € | 9 Wd Hae AT HR U & g AMHER JFAT o1 Febdl & -
U B Sl S faamRl & ST S99 Hikg=1, TR =07 9 sraRfra dewf § S # faenfdml o Aes axar & |

-

e .
TN E E
- A a 21N
! )
;

S g g ST g ST RbU g i R ggar o s R @1 uer # A o o | 9 Q) fsal o
© 34 T Al TR Y, fT7 31T STeg &1 UG dTel &, STal ATS-agd FHRIST & A1 I ARSI BT ST
faaT T \eperT 2 |

BRICE]
T 1 TIHIUh/TUhETs fR1eT0T STaegahdrd

a8 gfic NCF (2005) @=rm NCFTE (2009) @1 =1 fR1efo1 sraearesdiail | SirsdT 2 doT S Aaedddrsi bl QT d-
SIECa)

S BT,

o TRt &1 SH% AT # Wity ufovrft & wu # < T RI% o9 U R aTel & wu H; 514 o & 1w S et
BT MR B & forg; e ugfral & Reror &1 g8 of oI & forg |

o fRreror 1 Sl Srgvdl & 31ef @I T b WY H 3R A 0T B faeRcAs Rierr o1 FRAR faer ufshar & wu H < |

o fenfelai &1 TG W ST & IO SFRT 31 ST R & forg wweiq |

o faERial &Y R @Y felt it A & U A o < Rrad IR F 7 91 BN, b gRT a1 &, A s & et B,
oo e fAeTdr &1 B |
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HATE 2 R AT BT SYANT B §Y
I & foI el UTSagRID! &1 & 7Tal — dfcdh 3idh 1T FHTEH] BT SUANT fhaT ST Favell & | 3MUd e U HaTes
U] & FTTdT ST 319 PelT § R Thd 8, IR T 3 enfeiat @ Rieror-ufhar o w9el= e Jodr 81 s

JTAUTT G R U & fTeT Hvad: M9 191 HelT § TN &R b &, a7 o= faenfeiat & Rieror & weradr e dodr
2| BIE N Thel I AT SRT A ART | 319+ X9 & 01 AR Bl Soud B ST & | §9 AHRIGT B I &1 | e

PN, YrShY 3R 3ue ety & Sfraw & e deer 910 o 8 |

JAMYT U Forara] gafaver § U T el St fafder ueR & fawal § ok 2; sue] &8 UhR & Wpiae dam A el |
SHY JMMUPD] RIFR FHR & AT Hae Sire, b Aeed Pl TfId H, faefii o1 391 varfaror &1 ggrar &R fafderar
P @ P o7 AaTfEd B, 3R A9aT: e Aoyl w3, el & Rieror § R giesor — ar), Whe & Wi iR
e} BT B 37U &) 3R B B H Fergar e Fad) & |

YT HeTT BT ATBITD AT IS

ST SO ERY B JARIHT MBS T o oY BT Hewd ded & | 39 TafaRvT & IR # e ff Agcayel & et o sy
it @1 Rrférd &= &1 el B & | ATIDH! BelT R Thot B UGS I U ATHYD S8 a1 & fofg 3T I HB I IR
[l & IADT ATUS AT IR AGRIHS TG BT | U PefT Bl A< R ATHYD 1 &b [oTU AT 98 BB BR D &

— 3T} & foru, s

R af3rprali SR GRS I UReR a1 Febd &

o fawg 9 Haftra ey &R Rrergfod! a1 wad €

310 fqenfRial & P Pl yedd R Had §

el ®1 SgH Y I R 8 Rreror-ufhar &1 IRT A & forg werm # wef¥ia Dl o aee |
U1 el H AT IRV BT SUPIT PHRAT

Jfe 3y 7T F 9 1 aRETo WR BH BRI E, O 3T IR &b ATUIRAT AT ST} BT PBelT § T PR Aol © IR S I8
AHST Bl B8 D & 16 d U B F O BT ST B DR & | dbfeud Y 3, I AT HaT favy & fara uRurfey
MR BRI S fIT IR HTH IR 32 8, A 1Y 7] SR B ¥t § gl Favd € arfs I fa-fe s, fas,
IRERTA 3R Th-iTb] bl THT T | AfAAT DT ATHIIT BT dd Fad SUAN BIaT & o7 7o ofedt & AT AHg &% U
IRp Bl T BT & SR AHRISHAT BY AT JUETY Ao Bl 2 |

MY UTH el G H fAeive Suaed 81 9ad § oI (JATSAT AT s@HTadal) o= faenfii grr e Rieror & wder #
ufaffee foram S Tddr & s1erar 9SG A1 FEThR BR Thd 8, ST P U, UHhH H SRHeT B ST daTell ARl &T
TAT ST & Y, A1 wehet & HeE A1 ael wR A ddell Rerfor w1 S e gear B

BIS) QTR BT ST BHRAT

YD PeTT & dTER U Ih AT SUTTT &, FTHDT TRINT 319 319+ UTet | R Hobdl © | 19 Ui, Hehfsal, dier, Biei, TRl

AT AHS! ST TG DT THIAT B Fhdl & (TT 3T BT | TR B DI B8 Fhdl ) | $7 FARIA Pl IS AT | Fefl §
wfRIER TS IR U S Gad & ST daf urel # faar S |ahdT © | 3991 = i a1 JANT 371fe v & forg 9y ura &1

et & O aeffereer o wdfdra wiafafd, ar woita a1 foffa avqy | a1 @1 g arfr a7 s Sy S ff e |

IUAE B FH & Ol MU I TYETI & ol IifIes 81 Aehal & — S8 W&l B Yga, o1 Bl gl B I I &
FHAT B T BRA F B FRIRT B e & Faresi # a8l S FHar © |

PelT H ATER W TN TS Sl Al o- offh a1e<l I A1 37udh] Hell o1 fawdR 81 Fahd ¢ | 39 dR 1R 91 faenfeiai & forg
FT-fthee 3R 31fer ST & <& & foTv arex 31feieds STTg Bl © | 519 319 g+ & oy 31U+l defl &Y aTex of oI &, a1
fereforRaa wrfafafery & &x Jad 2

RAT BT AFAF HIAT AR S AT

I T b B W R fag b= favg & w4 @) WR BT ©

o9 & O Tl R WwRoEdl 31 darg Rers a=er

TGP R FToT JTANTT T

AR Y7ell B ot B

et 2 gy SR At ) PR e

ITER, G FAeT07 Irecfaemarsil T S99k & Al IR SMETRA BT 8, TAT ATIS 3 HeH! 7 1fdres o] 81 Al 2

IfE S ITER & BT H Thel &b URER DI BISAT ATHA 81 dl, ST A U8 AYD] Fho! & JEIRATIS Bl AFANT o= A1,
FHI AR F A11RY, GRET DI Sird e A1fe &R faenft o s e S3e A1fey | 399 Uget o 3119 aTex Sy, e
IR TP fenfia & I8 919 We ®9 W yar B4 a1 f fhd Fdy # SHeRt U @ S |
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ATl BT el DRl

a1E A1 MY AT FARET B 3 fenfiat & forg wEl aiffie STYw T 2 S S IR 9ad © | 3 uRad BIC | 8
[ & fhg 7 iR a1 |ad 2, faRy dR uR afE oy Reror o1 werr & Y et & forg wifires a9 &1 v R IR E |
TR & folg, 3179 A IR AN & M 98al ¥avd & Ife I AR I 3 Haferd 8, 91 T4 3 it & folfT &l 98dt |ahd T,

7 HET H ARG U I 316 92 P ATMHA B Adhd © | I TR I 3MY AR BT 1ferds FAM 3R ru=il FefT 3R !
Rreror-uforar & Sugh a1 Fahdl € |

ATEE HUH B & foTU 310 FEdHal & 1T BT BN, AT DY AEBRIT B iR 372 Igdferd & & forg s §ra &
JMMIPT &g KA fh fAel TG | U FEdhH! & U A, Tafdh X & T Hagdferdl a1 I7 Hell & arex & AT o
RN XA P Dot B Ahd 2 | 3T U BEM H SIf HATEA] Dl STANT DR & S8 U Ah AT &b AT AT B Fbal
2 1 oo e & |t el § U TR 1T qataRer g9 # oY ah! WERIdT 8 Wb |

IR e

¢ A newly developed maths portal by the Karnataka government:

http://karnatakaeducation.org.in/lKOER/en/index.php/Portal:Mathematics

Class X maths study material: http://www.zietmysore.org/stud mats/X/maths.pdf

National Centre for Excellence in the Teaching of Mathematics: https://www.ncetm.org.uk/

National STEM Centre: http://www.nationalstemcentre.org.uk/

OpenlLearn: http://www.open.edu/openlearn/

BBC Bitesize: http://www.bbc.co.uk/bitesize/

Khan Academy’'s math section: https://www.khanacademy.org/math

NRICH: http://nrich.maths.org/frontpage

Mathcelebration: http://www.mathcelebration.com/

Art of Problem Solving’s resources page: http://www.artofproblemsolving.com/Resources/index.php

Teachnology: http://www.teach-nology.com/worksheets/math/

Maths is Fun: http://www.mathsisfun.com/

National Council of Educational Research and Training’s textbooks for teaching mathematics

and for teacher training of mathematics: http://www.ncert.nic.in/ncerts/textbook/textbook.htm

e LMT-01 Learning Mathematics, Block 1 (‘Approaches to Learning’) Block 2
(‘Encouraging Learning in the Classroom’), Block 6 (‘Thinking Mathematically’):
http://www.ignou4ublog.com/2013/06/ignou-Imt-01-study-materialbooks.html

e Learning Curve and At Right Angles, periodicals about mathematics and its teaching:
http://azimpremijifoundation.org/Foundation_Publications

e Central Board of Secondary Education’s books and support material (also including the
Teachers Manual for Formative Assessment — Mathematics (Class X)) — select ‘CBSE
publications’, then ‘Books and support material’: http://cbse.nic.in/welcome.htm
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Tl vl 1 AR iR e BiYd &1 Bredr, I8 JMdl fhufed HH=~ U eRM-RRUdAS S agHd
(http://creativecommons.org/licenses/by-sa/3.0/) & sidid Sucter B8 TS & | <rd &1 T8 AT A1fIdbIr 86 &1
2 TIT 39 URIASTHT & foIU oTg<™d & 3favfa & SUAT &1 TS =, 721 3961 Creative Commons aTswi @ IS aaT el
2| SAPT1 31 T ¢ b 39 AUl BT SUANT 3Fgd{oid wd A $Haa TESS-India uRAS=T & Wik faar S dabdr § ofR fohedt
W 915 & OER wvaxoif # 7127 | 396 TESS-India, OU ik UKAID & &1 Suan +ff 2fiet 2|

9 gfie # Al B G KT B Dl AFAT B forg R Wil BT Fasiargul MR:

o= 1: |wwR (Figure 1: adapted from)
http://upload.wikimedia.org/wikipedia/commons/thumb/4/4f/Circle_slices.svg/
500px-Circle_slices.svg.png.

o= 2: © area (Figure 2: © unknown)

7 3: wm™r (Figure 3: courtesy of) http://www.thehindu.com/todays-paper/tp-national/tp-
karnataka/the-road-doubled-up-as-their-canvas/article699822.ecehttp://www.thehindu.com/todays-
paper/tp-national/tp-karnataka/the-road-doubled-up-as-their-canvas/article699822.ece

o7 4: |wvr (Figure 4: adapted from)
https://commons.wikimedia.org/wiki/File:Thales%27 Theorem Tangents.svg.

PIIRTSE P WA W YD R BT & T fobar 1 2 | Ife foxft a1 o= o aresar o faar 7 8, O gl STawR
eI € ThTIh] B I HARRATT B § 8 BT |

Afs (Afea Reew Ffed): YRR & S FedTud Rietd!, TRATeaD, earudi iR faenfil & ufd smR udbe fdar sar
2 R SaareHt # & sivoe gafidt & <rer & fasan |
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