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g Thls A TN H ©

A T BAR af1d ST &1 U Afard few &, Jifd Sarerar wedf #, g9 5l /19 & ardfde A &1 arder
Td AN & Ui Sarar f&fad 8 2 | SareRer & fog, afe &4 v A 9 e B S B B, gERT 3 A O B
# o Tl aRAfAS WA BHY STUETT ITAT DI AR BT IFA o H & B |

FAT ATAT BT AFA T & oY fhy 77 JERT T AR AN $I 8% I 8 | IIERYT & oY, Th Bl & 5
BT fashal (3 1), 31 31g9d W, 980 AcId aXid | I8 JJAM ol Fabal © [ Ui ey S fba Feri | fFabren
ST T ¥ |

A 1 T B & A BT fashan

o= o, femeff st &1 oIgA &I @1 Uik W S e <d R SHST aoly WTd SR AR FRA Bl TAN BRI
g T +ff 919 ST W AR W A TE A DI el T B | IS I nfavardl sgAEFar T8 8, S U U4
IURHROT B B, SN = T 91 D] FEGH A H 79GP b 9 I G I favawig 7L 2|

S 3PS H 37U 39 919 R &1 dfgd 1 6 TR 6 R &M &= iR TR oMl § gaad Ffedr = &
fo b SUBRYT & wU H A ST S RARATG | 57 AR # o faenfri & wer S fb 9 oru ird el
Ara ARl R B 9 IR faR-fawe & g™ 32 W w |

3T 39 Shig § RIT IURT Thd &

foenferat &1 evar o1 B TI |
o 3ud fyenfial o1 fbd UeR Fem o fh a8 T @1 $ad Udh HEl SR ATl 8], dfed ‘®s Fel SIX dlel & WU § o9
o frenffal @ \ra uftrarel @ wfde w1 @ H ugidf |

39 e | Refor &1 Hag FarE 1§ (Afde @7 78 TTHIUEETs (2005, 2009) fR1efo7 sawaede 4 2 |

1 A ST IO UfhdT & aR | |l §

Siee H SRR A6l @l 98, IR W dR W Bl 5 & I8l @1 dv8, AT SFH o $T RTa1 SATaT 31T HRd
2, 39 R M B GHI ATTD] S &1 d8cR RV U< BT € | HOlGR U3 I8 8 [P Ud 36T Srgamddl el Uh
3BT fqaR 9l 87 o1y U faenferil &l ores AgAMG] a9 & oy HIcATRd SRAT 91 a18d g  STgAN o 4 Ul
D Al e e 8, S 9ih SR R B B 9 W 87

g HRd |, faemeff o wr e AIog IR @Y B R & oY savdd Ara ufsha W) andd # R aRAr g aR
Fhd €, 371 91di P g41d b 977 fb I Uheq W SR U BRAT 2, 3R S92 T TUERN $ AR § T @ | o fafyr
ML B W Wb IR TG BT, AFAM 81 | SAIOMY, JFAM ST S9 A & wuREl 9991 &, Sl [Aead s8R, arer &1
I &3 BT AT BT €, S8 AR BT FHEE 8 Adhal § | I8 fAenfer @ Ao & fog faw ) dabdar & 5w fafy
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R BM BT 2| 99 918 H J BT g2 BT AE IR BT ofd ©, A 39 a1 B gie BR Fhd © b AFAT T B
fehar # ID! Ara We of I L, IR $H TRE Iv ORI & PR H B WA B N Fe b R H uar Feran 2

Al §9 PR, FFAM BRAT ORI a6 I T USRI & | I§ @Y IR W 4R H INEES &, Fifdh Tha I o J

dAGeCH & TN Bl AFAM el & —— FAfIY 1 TR H HEAT Y aRdfdadr & |

Tl 1 3 ama oo fAenfdl § w5 ugel I Wl H SgAN N BT PRI IR, [T S sarar wAnT B 8,
WIfe I Tfafafy S 39 ad & forg oY qrew ol {6 9 a9 FWifad STl & R # ff A I & | Ty & e
3 H AU ST FeI b I IR Sitae &1 (BT g% BT SUAN PR Y Bl ST dTell TOT131 H et TR |
fhar &1 9ol IR & T aXIb & AR TR AFAM B & IR | G |

39 gfe # orom fenfoft & e ffaftrl & ST &1 v aRA & uge osT BN & ety wy wfafafat @ o
TRE (I 37 U ) WF HRP o | Ig IR T IR BT AT 319 SHBT TART 1+ =il Fearly & 1T o, Fifh
9 37T 39 W AR ST @1 Tud] Aes Herll | W T o’ | 3mud! Rreneff & srgial & iR sie 31 Hia
fArerT, S wRier wu ¥ s R 3R U Rietid & wU # U Irgwal d1 IWIfad BT | 5d 39 JAR B, a1 ru
fenfSr & rer AR &1 ST | U8 & a8, A b Affafd fFw dRE g3 R Suw w1 A Aol | s9
AT 3rered faemefi—dfed R are e ardrerer 99 H Ags Ao |

TS 1: SIFHAA ST 3R FfSAT Bl

U+ fenfiar & fFrfoRaa g
1. W& IR & oM ey far & =i @i aifferfral & Macad quife &1 gar o |

a. 106 X 107
639
b.

225
c. 75
2. =R IARAN & QY MU AT R 7 AMARGAT & el BT JFAM MG | U IR (R, FEP TR Bl T0AET T8l P |
a. uﬁ'x:21ogﬁa‘[§x+5$ﬂc—ﬂaﬂa§ﬂmm

b. aﬁx:§€‘la‘l£x+5é¥1§azﬁreﬁﬂﬁm
c. ARAXx=105 BA5X —3X +7 P I Pl AN Y

3. o 2 4 yef¥ uReRe FRUTE BT a9 § FANT B dTell AT B oS Bl AN AN |

)
v

A 2 te TRERS aRUTS |

e 3Uh SATEeR el § ueei @1 gel B BT U JAR bR forar 81, dl S g

4. FTAY IAT S © b T U BT SIA1d <7 &b {oIQ AU+ a7 fHar? AN I BT UfHAT H MUPT RIT AT FrdT
AT UST? U39 3 H MUY T fhar SUR U8 Aok STl 3Udh fl AEETR 81 FhdT § |

g @ H faemeff faftver afel &1 JANT SR Fad € | TG T gImal @ ER FRAT A ol 7 iR 99 I
ST oI % faffe dRIdt BT [eidhT B BT B |
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g U PfRT B FErH & [oreT U "G per & [Renffal & W e 1 a1 gard 1597

T 1 R 2 BT T [ P& BI TR & AR R fGar| # <Ie 91 R S G99 F U I foran, iR a9 i
A IR 3R AR a1t far | U9 3 3R 4 & g g9 T P&l & AR R BM Y (BT, AR a8 H I SIS TR
SR B BT |

T Y Uge ye @iddre W foran, faeneff v g @1 iR 98d WaE W ToRl 9 <@ I} I, O S S UBd 39
TNE BT DI I B & o1 Hf ) Wiedried Fet fhar 1 81 — 9 had ISd SR Bl 0T HRAT ared o |

e, AT 7 HET [ T 4,20,000 BRI | H IEH YOI b IHF U1 T Al 3R I6 dal {6 6 IR 7 BT © 42 3R
A IR A $ o T IR I e Ry | el 7 R dEr fh 6 3R 7 IHE arel WM W 9, g9y vt 7€ 8,
Wb S| P b Sqa! i § b I8 10,000 | STET 81T, FIfd 106 3R 107 3fH 100 A g9 & AR 100 X 100 &,
10,000 & TRTER | THT IR MG S FEAT o |

YT 1 & ¥ 0) ¥ ST T NS il B &, Afhs To1 7 B fhar f a8 2 9 SureT iR 3 W BH BN | O 394
9% BT Td gBT 11, SAT FET b 3 IR 225 BN 675, SIRIY ¥ Afd ©, AR QI IR 225 R 450, TS A HH © | 9T
€) & forg, snfecr =1 hyan fhan fh I” 14 | SAIQT R FAIfh ®e 4 BT © 2, 3R ST ®e 5 IHAA RATGT BT 3R
9 UHR U BT GRUM 14 | SATGT 1T |

IP TP 1 Gl I8 91 Wed! [ I TEY WGET AAd ‘SHAA HH Pl AT BT SRATA @l & Yo B AT | 389
A 7 6 S IR free el & IR # Araer ada # w@rifae BT € g9 g1 98 | & Aoy et 5 g9
IS 39 IR H R <9 & forv sa=r SureT 9Hy T8l @9 BRAT ey, dfod 39 ANg b Ul BT WA HRAT A1y, dqIfh
I A ARG WIS AR W e 2|

Je S AMNIRHAT BT oTbR g5 Has AT fT7b AT T2 Yo B AT| g1 VAT 9fery o, R g9d U
WA o — WS o YO A1MRY o7 | H7 oSl R TP SquIR fba, A1 I 39 919 ¥ I H 3faTd 81 oMY b St
Hhd H I8 o1 O REI §, SUR d EH & AR IHDT AHH B2 JFA wudlgmqowa%%fqgwaﬁFrHW|

Wﬁwm%gaﬂwo.eaﬂﬂ,vﬁaﬁw1%‘,@?ww|<a€aﬁwﬁnx+5‘aﬁ7ﬁ|ﬁﬁw1{m%w
T St ST < A 2N, IR 3 Wl e o i ae e 2| O siftftn & forg R = e @
T B N A I B ST T G| wA A GgA B T, — A — Y o § R R Wb 3 o
e | S8 w'T & A ST 4 BRT 3R SdT Aaed ® fh =gad /19 9 81|

T TfIfRh @1 ofdR G T8I IR W STAD ol | H IS99 Y8BT {6 I 1 e &, 1 S ol &b

R g9 IR a7 pre # off | safery, 39 S U 98Id U3 <d) SHP] Heg dl: d7 394 ®al fb g 3 3R 0.1
&1 8 f¥Tel, 3R aRemd < | T 7 BT {6 3 &1 99 G&A1 3 9§ GT 81T, offdh 0.1 &1 89 1 9§ BICT 8FT| @9 d4
ITH 99 AT Bl 39 39 AMNARE I @I AR I I 8l IR it [y | U IR R, R I8 991, I
3O JAFAT H T YRISAT BT UgaT PR ol |

IRUTS & IR H el | aRdidd Icgaddl AT | I8 I3 BT b IRUTS &1 oH s IR Alels &1 ¢ | 41 I 9arn &
DT AFA TEN A Lo BT & — & Sb HW R & | 9l 1 b fbar {6 5 g9 a1 AIex on e diex /1
MY | olfch T8l 39 a1 UR SATGT Fi gs [ d QAT S By, Riifd IR A & dRI AR FUST ST o7 | 59 a5
TR H I SHW SIIg IAIHR B B DI Hel, AR I8 A1 b I 918 F (U= e Pl YT Hefl & 12l AT B b
fog R <& |

T 4 & HRY JAME 9t §s | SHABT G0 PR H S WA g5— YOATT H QAT oW1 6 S5 UI_F 197 &1 & | F+
grar {6 afe 9 |l 3= Sraid oot Sarst § &Y 3R 319 fIgRi & gav df S deg o), gafow §9 S99 wer fb
g Ul A U IR DI Gk H 1Y 3R g d 31 ARIBI A G2 B, AT 39 (U1 JwIr GRAbran ¥ o | 3D
9% T {B AR I G e & A1 Aier v | {9 e & & go [enfdl 9 99 ardl 7 qeama B, S
IR QRI P&l &b A1 TGl H Fhel URVM & wY H fol@r o7 | AR WS 98 URShd A8l off, < H S8 9ra &
IR ¥ IR FRAT YH B $ Sh TA IR S0 Ufddgdl 9 98 g9fad S — Ig BRAT Dls HH BMH el o
9 I I8 91d 9a18 SR IB 1 FeT b g3 T' B ondl Hl 9ga Hfod I 2

I+ ReTo7 T & fawy H faaR AT

ST 3T AUl Pel P AT U BIg AAfART Y, A1 91a | e fb w1 S @1 AR $El Teds 8g | U U DI AR A
< o faenfSrn # Bfer a7 B 3R R 3Mud! W BT &) JMaIHdT 8 | V) 9t U1 Rebe’ udl &= § 98”Id 8l
g, Ry oy faenfrll # 7o & ufd Sfa S e iR S¥ ARGS9 9@ | Ife 7 7o W a9 6 Ui € I 68
W 981 PR U €, A1 AAA B H BH B ol |
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® 3P FeT BT WEI?
o fIEnfefal & fpw yerR & ufafhar sufera off? wi?

o Tt fAenfdi & g7 wfafafdal & sy of? war o8 var faeneft o fRraw a8 forr? afe T g, @
3] T oNTar & fob S|ie @i wrT =8 foran?

o 3y faenfoat & wEsr &1 udt e & foTw S R Harer fhg?
o T U AT ff wU & B B FefAT fhar? Ife v B, @1 Smuw U fha R 9 fear?

<

e

2 AP TUMFRN & AT ATAM T DI T Bl

Ay 1 7 smoe fAenfSRl | oA oW &1 vt &R IR ol # enfie i |ra afhaneli & IR # e
Y BRI DI DB | el A 57 3T Forl © AR AU TT A faenri & foau wdie ITRI & A1er Al bl
AT &b gRT TORNT UfhIRil IR &I $fvad o= iR el & g A o & Ieed | SATT 3 811 & forg
JNH TTAR ol BRI © | I§ I WAl &1 g dxall 2, forad feneff amm dR ©R ugel IR &1 IgAN e W)
frar 78 H1 9fcd WY TS IR AdHTeM W FH dA o1d & | I8 TS 3T T IR ugel | & FHEehl 2 |

A 2: AN ST Ueb ANIGeidh & wd 4

U+ fenfiar & fFrfoRaa g
STH ¥ IS Tl W, UBel IR BT IMFAM PN (59 FdTel TR) iR T Ad IR Faret | A ([E) 3R Fd IR
(A) & g <R BT gaT S |

1. Hed 500 ¥ H fhaw fhell A1 WRIg FhaT § I AT & BEd 75 B9 ufa fbell 817

2. 3B <l 4 amEE BRraese (F) # A S €; wRa H, aoa dfedas ((C) H AT ST |  mEEl & a1 A
FHIBROT
F:(E)C+32mﬁﬁﬁiflﬁ%lHﬁqm,wﬁW%W%’,WWﬁmﬁW%?

3. a,b 3R c fFIRI a1 TH FPIT BT B

f
A= *Js(s— a)(s-b)(s-c) g AT, TEi2s=a+b+c. TS FHaE DI &1 &=t Favred, e

fFIR B TwTg 4 A 2|
59 el B U A SR Ue wcie SR fedr T g, dl S gu

FIT JATID] ST & b SMTUBT STTA 3BT AT? $H AR &b U MY T PR Fabal A? FIT Ugel SR Pl A T
A 3MIPT D IR U et H forefl TR R g e 27

PRI IR BT A AT D [JenfSRi & fy drerasd 87 a1 9 IgAM o & Ui 3Teawd 22 e =781, a1 311
3R oy faemeft S Aee HE A B7

o ISl | w1 {6 9 SR ARKTT Y A B X AR 918 3§ G Bell & F9e ARAT B & oY IR B &
IR 3MUAT AN DY [HAT| THF I8 §AF STRI D ol DI— BB BT & Tl 1 UT IR aRAfdS A BT aal
I AT | I A H A I I8 G Pl BT b SIHA B D! Ughodi a1 off | aR<Id H I8 HOlGR off, Riifds 59
q IIFA T BT UfhAT BT 9o Srep I TRE PR BT YA B o, Ol Al IR TG Bl F9F B o, ol
SiwoTd A & & o faemeff feweft oiR sreremr @ o (s, et ok emrere TS Q) |

ueT 1 & oY, I8 7 ®ET & U fdhell BT Hiad 75 B 8, FAIAY 2 fhal &I BIAT 150. U 300 P AId 4 el
BT 3R $U 450 &1 A 6 fdhell BN iR Ifd d81 Tord ¥ SAT&T TUY o, 3AfGTY A 6 fdhell | SATaT iR 7 fhall
A HH BRI |

TIRT 42T QT LT o, e aR # S HH N 910 AR B BN B BN, Sy SR A9 U 39 A IR Dl
IR &l B —— e 7 0 =Ry 981 <! gafory #7 WaR &1 a8 396 o sjgfagsa 81 9adr § &R ger
b BT ARAT A BT YA BT | AEl 3R S, Sl Th—gaR & ITA—aTel 931 off, Al o Uh—qx Bl PIeil AR
% 9IS 37U BT IBIY | H ATell TR ! 'TRIGE" Bl WIS B AR ARAT & A1 Th—qix S Fe-Idl Hd &

fore <=1 @1 mHEfd fhar | S=IF B8t f& 7 95 BT 90 A 3R 60 U B b fU SEH & 30 Ter Y| ST Par
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%szﬁ,mﬁﬁwéﬁwﬁagﬂmwwﬁ%‘%@Wseﬁmmlmﬂﬁwﬁaﬂﬁm

TER TRIBT el a1 FHT | R B8 <l DI b FHRAT DI FH H UBEAT JFAM DR Dl FIT Y91d uT | ety
HEd B {6 IgAM & @1 Ufhar &1 9ol A 9 @ 98 ded o 9& & o dfewad f$i wrerse f&ft

I FHfd 8 Ghdr B |

ge 3 39 AWl H fierawy o f& W Ak 315 W ARH IFAM B & BIg U BT A8l ge DI, Sl FSIdh ST”
AT & 7 811 R &9 39 IR # ol =t o) {3 U i o, iR 39 fred R ugd fF R 9 Blg aWR,
AT WK FAHSERI el ol & &aha Mdre & fofy faU U ®ie &1 dod fafe | o7elT Aded &1 & |

3 &I Sitad H A I

AN BT TANT IS Siiae H 8% F9I {HaT ST 2 | THAING (2005) T Gea <l 2 6 F9eeRI 98 AR vy &
TARTar g & forg T &1 JENT o uredwH el H AT S 7, 3R AN By o &l H Iuanfl fduR 2

JTel TAfAfy # aruds faenfmi g e, s iR T Afd—Rarsil & wrer 1| &1 Sied gy aRdidd Siad @
AT S 8, &Fhe AR SIATH] BT ST ST WM 8 | AFA W & fofg Ul avgall ok uRged &T wramT
2T ST FaaT 2, S 31U I aiiaReT & 3gohd 8l | 39 el 9 o8 ¥ad & f$ 9 ou eMas & @R & w0
H IETERYT URd X | AfE MY 31t anmues fenfSl @ ugw $evvie O ©, A1 Y 9gd M W R AR Ry
TSN T PR AH ¢ |

Al 3: aredfdes Sitas H A STl

AT 37T =T Ferm & |y |/ A TAAIRRT $R 2 T, 39 e =il @1 wigl #§ die iR fafve wel 9 At
FARISA TR HTH G AR | Ig HAAT BN P 37adh g # 0 a1 faemedf &1, S srcfazarayde ford e arel
2 a1 3y fAfdra g ST |

30 fIenfrll @1 sra—oTdT W H A BN PI e AR I A B DI W THRT 8 PRAT © | BET Bl AR W
fRradT & oY MY BT & 9 Thel W TN forg wahd 2 |

1. RAT 3T AN A F 3 H BH R H gRF1 N T & IR H IR A qqrn T 21 [ el b 9 g% i &
oY SMU! A A & A A DI A A fhariex Ui 9 & U H U IR Ol © | T T 9 A g
BT AN T AP 8, S U Afh Gl Aedd HT SR B 8¢ 59 ~ead § T ARl DI ITAT &b QR T DHRT?
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Duronto non-stop services
on March 2010

Average speed: 76.3 km/h, 46.8 mph

Indicated on each route:~
Travel time: hour:minute
Speed: km/hmph
Weekly-sevices-in-each-direction

Bengaluru

Ernakulam

R 3 YRA # g N A |
2. AT SFABS: AU 5T H IS el F &Fhel BT JFA T & i BT ga sy (7T 4) |

o 4 SR U<w & 7|

3. SgHId AT BT A9 aXGE GG, S 59 DI FAT—ITHT HHY GRT BR Ghall © | ({8 Sarexvr o 5 # feary ™ )
T U BT el AT R BR Al €, SHDBT AN NI DY T Fhd 57
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o 5 T a¥gell & IR SarERv, 9 aRa gl @1 [T S wadn ©

A IR FHEAT BT ITIRT B §Y

AMfdrs S & forg e 2 3R 3, R |EE &1 ST wxAr (Using local resources) iR “HEHR B ST
a1 (Using groupwork) e |

fenfSRl &1 3R | o1mT ugelr U o 6 @ g6 S W Rl H S BN W1 gRAl edd ¥ s 22 a1 #
ST N H T B BRI R N B T B, IR 3 919 W AR @] didhs SYART g
FE—PE T B AR FBl T8l T | I=T I8 B Ay U6 AT — I8 59 YT HA & folg o1 a1 g
oT | HY I8 Gd AT {6 9 IR—aR & FHg a1 of, R 81 Foha 2 [P AW J8aR T G off b | 39 Elﬁﬁ
B! Tl g8 [P 98 Pa DI AT El, TEl A T S8l W TSI & |

AR & ARM 39 dR ¥ g9R 41 Sl faaay 989 g3 & I3 B BT Gad 36T dRIST a1 o 3R g9 Al
TTHT ST &1 I T & | I T4 39 91 9 98Ad U b 59 FARIT R B B4 & oI Irgd &1 UHard FHsier)
WRT TRIBT B, Wifdd TP SR BT IRdd H bls Adeld sl 81T |

U 2 H &I b AFA Pl bR d Yo H ASLH H | I FET b $9 WR BM B S oY I HB AR BRI
BT AGLIRAT © | T F9i DI b GAT T & IR S R AAISHAT 811 | 9 FEAd gU b I Vs BICT Al AFPRI ga
< ST, fORT 9 Ueed A1 Seve | WK R ehd & | Y U | HaW BIC el $1 &3hel udl fhar, wife sie der f
S I A fTel BT SFAM o H wee Merfl | T 3=y gu o vl fBar 9 s f7el @1 &% uar emgd SR
ARl & SFHE BT AFAM S | TN U AU TQ A== &1 99 Uar o @ DI @l iR R ve St
B IUANT PRb IR TG BRA BT ORI AT | g TBR & SR M | [BR BHT b A DI SISHR oxdl b I 4
B BB IST & ARAMAD SFHA & FIH TolaId 8 | T T FIRAT H AN TN F Seed & IR ¥ AR R A a5
H IBH S AT AT IFh IR H A B | T W 39 919 IR FEAd gY B STIH ST 8 UHHTS |HSIEART WRT

SREHIOT o, 3R IFET—3TT ATHR dTel 54T & T BT TR—IR JIFA 1 F J g 19 I8 © (& 9% Bl UM
B & o b AT wR e fear S =y |

R ATAT BT AT AT | B9 T F T a%g b WU H (1A Bl AT | IBi+ $HBI SR Jg qardl & I S o &
Ul @ Ud BIST d1dd 9 U UiE e wR Sd 2 (8T e A g R 9dmn) | 1 $96 918 9 99 W) 9ad O
% o BRI BT WA & forg foba= fremar == 81 | fi¥iqe, SR A= 9oR & 9, Fifd 37 @ 7 awgell &
3MPR T NAT—3TT FFATT ST T | b1 IBIT U ITRI b UeT 3 <0 T (ad, Sl U e & wd H ¥ forg
HATYSTHS o,

A o I faenfrl &) wHst BT udl oM b U MU T Farel fhu?

® T IMUPI T S ] fhell T ey HAT B? b fdgail W amuet o fF Smue iR eI
BIIT?
o T AU BN Ml WU H M B FAOIR fBAre afe v 2, A1 s v fhw a1 fear?
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TR ST | e STAE

A :
IT YT AFHAM T W TAT 39 91 W & <l 2 o el @Rl & qomg w1ty feari w® e $fed & & forg
39 3REPIV BT ITIANT S IR Fdd & AR TP ACId 3ifhdh Pl ZATd T U1 a1 BT 8Iar 2 | SgAM o 4

fenfSrl @1 g8 wHsM 7 weg fAid A&l © 6 I 97 3R a1 IR W@ © IR T w0 H IS o W U BR Fhd g,
I IR IO H ITH PIS gH g o1, A S Udl ael oIl 2|

Tfafafel # SrgAr v $ foy s faeR Wi g1 § Ry g8 ford @1 fRe o P wHY Bl S dTell U

IR ATTel fopar 21 el | S99 I8 N UdT I & 6 ey fiaes &M A1 7 dad ARl o |e § 488 < €,
gfeds STH A B W AR < BT U SR Al 811 &, 9 I8 aradifde a9 Sl & iR 39 91 H ATE bR

A 81 S & |

AT
AT 1: NCF/NCFTE 18107 31raegahary

a8 gfie NCF (2005) @2m NCFTE (2009) @ fr=1 Rieror sawaardrali 31 SiredT & dei S STaeadhdrsli & IRT &l 3
JAMUDHT A& B

o RSRT o1 SH% et # Aftey uforl & v ¥ < T 5 RIw 99 W =4 a1 F w9 H: R 54 i & feg
SD! AR BT ARANST AT ST A, ‘IS DI’ Ugiordl A RIeTor &1 gR o 51 G fhar o 9 |

. Er@wﬁﬁﬁﬁwﬁﬁaﬁaﬁw%wﬁﬁwmﬁ%@aﬁwﬁwwaﬁm%wﬁ

|

o fyEnfeial &1 O & S & IO SHGT A ST R & forw wwel |

o TG @I N WY A9 & U H < # el 7 Aee W, e IR # T 919 &, Nad g1 dare &, e o
H el N, IR R arer fAdaer arf o |

o el TM B WHERG FM ¥ AR ¥Whot & dER & oiad o oIS |

HETE 2: I FHEAl BT SUINT HRd §Y

JEITIT & folQ hael UIGAYRTD] BT &1 81 — dfod e RIefor Famel BT IUANT fHar 1 Febam © | Ife o fafis
T (3fe, sram, wel, Ty, W1€) FT SUANT B el AIBT B ULH G &, @1 o fenfiar & A & faf
TRAD] BT AMHAT BN | 3MMTd e e I T ST & RNTBT STANT MY FHelT H R FAdhd 8, AR R 1mads
faenfei=t &1 Rierr—ufear o1 G9F fid Fod 8| BIS W Tohd Y AT )T A AN I U W & Reqor FeE B
I B Ahdl © | g7 AR B M ST UG HRb, UISIHH IR ud el & Siew & e ey 9919 S
=l

JAMYPI Y STaTd] TATARYT H U AART el ST a9y g & vl # g §; el s JbR & UTdhiads Gare
el | 39X 3MUd! W eI & Wi |y Siier, SHG Agd & Uaf¥d &, fenfhy & 37 gafarer @ weRar
3R fafdear @1 <@ & o wreafed o)+, 3R G9ad: qad Fecaqel U A, [Genial & R § q\1y gfiesior — I,
et & AR IR qrER LT BY TAM B 3R B A H FErIdr fidt Faddt 2|

YT BT BT AfTBITD T SSTHT

ST 310 BRY DY JATANT 3MHYDb 999 & o HfS Hgad H_d & | 99 UITaRoT & IR # Araer ff Agayef & w8t ey

3o faenfefal @1 RIférd & &1 orlen Rd B | M@ del AR Tt B UGS DI b MHYP S8 a4 & folg g I

Fo A IR Ahd & SABT MUD (TRl IR FHRIAS Y9TT BT | AU Dell HI A IR ATBYD g4 b g g a8
EB PR Fhd & — IR b [Ty, 37

o WRF UGN IR gRABRI I UReR 91 Wbl &

o TanM vy & Wafdd ¥y iR Rreupfod! o wad &

o U el & M B gl IR wHhd 8

o el ®1 ISP TN @A IR T Rrervr—ufhar o1 IRT F F oy e § yef¥ia DSl #1938t |

MUY Pl H I AT BT START HRAT

Ife 3 oI & 4 a1 uRATON WR BH B V@ B, O 3T a9 & ATIIRAT A7 SR B Hell | SIHEAT B Adhd § 8IR
Ie IS GHS ] g Fhd & [ J Y~ HE § T BT STANT HY BRd § | ddbfoud &U A, Il MY ol [Ivg &
AT MBI IR BRI T fATT TR HH R 2 €, A1 7 g AR B Tl # ol Fabd & arfdp 9 fa—f
PRI, fETgl, RFERTRN IR TH-dl B THST b | AR DI AT AT I a9 STARAT BT & o1 Netfored wedf
& 1T G T Y Alh DI WL BT 2 IR AWRIGAT B AL U] Alolg el @ |
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3MMIE U ¥hel TG # ARy Sucter 8 dad 8 o ([A1gaT a7 Tl R fenfiat grr eruw Rrevr & Hay #
affdfad far S Adar € 1ar 9 I9d A1 AEDHR TR Ahd ©; Sarexy & fofy, H™ # SRAT @ S dTell A
HT U M & Y, a1 Tt & HeE A1 qaA R Aaq Gael Refodi &1 9 wva gedr © |

e GITaROT BT SYANT HRAT

MY HefT & IR U 3d W SUAe &, STl TART 17 3+ uTel # &) |ahd © | 39 U<, Adbfsdl, uiel, e,
TRl AT AHS! SN G B YHIT B Fhd § (AT MU el | USHHIT B B hg Fhd ©) | 3 FERE] B e’
aﬁﬁiﬁmﬁhmwqudulﬂmmvﬁ%‘WWWﬁmwwiﬂmﬂmeﬁW%
fog avgu U B |t € oI aeffawer 9 et wfafafy, a1 woita an it o | 99 @ v AR a7 g o
WﬁmﬁwﬁméﬁmqmﬂﬂEﬂ%ﬁmmﬁW% g8 W&l Pl g, oI
DI oI B AT ATAT & FHAT DI TOET HRA & H1d IiRT dxep e & Aawes # g o1 Fadl ¢ |

Pefl H qTER | aGU s I Fhell 8— olfh ared] A Al AT Pl Pl fIRAR 81 AP © | A AR W F1 {enfeiar
P T T - SR 31fd® AT | <@ & oy e e S8 8IKl © | 519 379 WRg= & foIU 319+ Pefl &l qr8v
o 9 =, @1 9 fA=ferRad wfafafey &1 wR 9ad &

FRAT BT FFAF BRAT AR IT /AT

g T b g R &R g =g g & wAE g0 W e @
o & A9 I R wmoRdl @ dars Rers o]

AMETHR 3R AIeTT AT BH=AT

AR Ul BT E@IST BRAT

HEe @ gfg MR aut @ FARE &= |

qIER, SdT R aRafdmarsil 9o S9d W@ & WAl IR IMIRT BIaT &, qAT IS 31 FeHl # 31fdrd R 81 |ebar
gl

e D d18R & B H Thel S URAR Pl BIS AMAS 81 @I, S A U8l YD Thel & AU DI AN ol
(Y, T RO G @112Y, G BT Sird Bl =a1ey iR el o1 faw T -+ =12y | 399 Ugel & oy
qIER WY, D! IR 3MuS faenffal &1 I8 a1d W wU 4 udr el 9oy & fod deg § SIeant urd @7 ST |

AT BT et DRl

TS I 3T HIG[ET FATEA] Bl U (el & oy el fftd Sugth a1 8 S A d BR AP © | I IR Bic
¥ B §Hhd © fdhg IT AR ol Fhd ¢, ﬁaﬁwﬁwaﬁ:m%&wﬁwm%wﬁﬁaﬁ%ﬁsﬁwwﬁmmm
TITH BR W8 T | SIERY & oIy, 31T I IR AN % A 98dl 9ahd € e I O I | AERd §, A1 T § @i &
forT @) 95t T €, A1 FEF § ANIREG ©U W 3MeM 9 B AT B Fhd 2 | 3 ARE A MY AAREl B Afdw
FATTER 3R ST FefT IR 31! Rrervr—ufehar & Iug a1 Fahd 2 |

A HUE B & oY e FEdfiEl & Wi B a; SEeEl B ISR a3 iR SR aford e & forw sud
B 3MMUD FHE FHIA Afh B TG | T FEhH & T FIfid, Tafh SR & U Hegdferdl a9 a7 HelT & deX &
e @ IR &R & DIeral 81 Adhd & | 379 - dell # 5 FreAl & ST 9Rd & =2 U HEdhiial & areT
AT BR Fhd © P AU Fhel b T el H b TR RIero1 Tafervr §9T H AU [ HSTIAl B b |

HATE 3: AHEDR BT SUART DHRAT

TEDHR (S JaRerd, |ftd, e sRIFT 2 S el & 81 Gl 31 Ue M ded @ urd & forg e &
IRA F oY McAfRd ol B | ¥ BIC 9Hg ARfud Tfafafery & wreem | fdd afta R e wrdy @ | e @
AfhaT B ggrar <d € |

TE H BRI B &A™

e § BRI PIAT UG (TRl BT A, Hae R PR, FHSH AR TR BT SMeH-—TaE $_ iR o o & oy dransa
HRE G & T GRA B BT 98 & JHTE qbT 81 Aebell © | 3AMueh femefl gusi @ Rar W dad € 3R SR ARg off wepd &
g T BT TP IIRh AN Tithd Tl 2 |

HEbrl ¥ el o1 wHel # 951 € bt el Bl ©; $H WK IR D A1 A S AT P W BH PRAT AR
SEH AN AT WA BIAT © | IMYD! 59 I DI Jdx T A1 BR1 {6 MY A+ & oy FHEHR BT SN Fi
IR T2 & R AT BN fF I AT <, St # & A fenfiR & w9 o1 gegd R BRf AR & SHUR a9adr o
AT RN 2| 39 IRE WEHR B GRARTT 3R J>ASgel 841 9178y |

FHERRI D1 FRST B=AT

MY FHEDHRI BT STANT Hd IR DY P I8 39 910 R IR S {6 e & 3fd dd 319 diF Al AR al gfsha
Q& HRAT AT € | FHEHI B T AL & AR, 37T A1 IAS 41 # AT B Favd 7, Afdh ! gafa F97 &1
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TR ST | e STAE

ST BRAT BT | JAMYDT SH B & dR H Sl MY 30 [Jenfoal | qx1 dvamn ared € R el B §Iied a1 &
Hafad Td F IR ¥ \reT 86 |

e R1ed & wU A, Y GHERETd R Fahd ©§ 6 TEer 9% 8 e o0 9 & IR # ggdl ¥ Ao a9 8

Arfed TS & Feg SR smfera aRems

Tffafdy & fou smdfed a9u, Rraw e o ufafear ar are s wfye 2

TIE B Y A ([ g, e g # fehan faenefl, @qel & foy ")

el B DA GST BN (A & (A Tl o1 Y1, snmawad 9y, AR, Rers - sir Ruie &)

BIs W1 e B fHar iR RerE fovar S (@fthrd smdemi & AR dhel | T Ygam- &l &1 %)
el @ AR o) ey B R |

TEHRI & B

g B Sl AT 37U el P QT =T Pl PEd € 98 39 W R BIAT B P oy S 1 R ArEd © | WEan

H 9N PR, I UH—qAx BT G, A0 faRT BT FHSIH IR AN TSI F B PR oI DIerel ARl | JoIrf, I9h
fou 7w Jeg & O fav MY UeT 2§ SHS IR H §B e | Sl & o Saexvl # frefaiad mfte 8 dad §

o TRfISHIOL: faemell Wl H B PP Y PEAT & (Y URG(APRUT TAR PR Fhd © | Ig qd TG diedl HH Bl & ofd
TP FHE b U A9 BT AT AT Ug] BT &, b S8 b & AN Pl P aR G- D1 Ioi U gax BI a1 oAl
%%Qﬁﬁa%mmﬂiﬁmﬁﬁwwwﬁrfsmmwaﬁm AT F IR H BIH! T G IR 3D
m&mqmﬁwwwmamﬁam %’é R ford | faemelt AuEsl o1 SUANT oo
TIABHROT B AT T AR UF TR S BT FT bl Bl & ol o W%lmﬁﬁﬁﬁv{%ﬁmﬁa‘éw

)
&
O I KIfABRY W AqT?
O
O
©)

FIT IR fCTHROT GERFT of1?
FIT IO W H g dr?
FIT IRITSROT =1 FoI Arae] R ForqR {har?

o  HAW BT T HRAT [qemeil B THar 1 AT BT 2RIAT DT & BRI &b (oY TRl H BT B © | 394 faa H
TRINT RAT, IO H FERATAT Pl 8 BRAT, IUSH # AT BTl AT BiAaT BT [I2elvor 1, A7 SiIgr d JEmT &7 fJgeryor
FRAT A B | 2

o A Rreupfr a1 SR BT Ford SxALfaemil & Fer, Ted & ofw, @i & o, fHd e &1 ¥\em & oy
Ared, Al ge R FHER RUIT AT TSR BT AR T4 AT (AT FTROT B FH $ oy UReR Bl ISR &1 &
fou |l # &M axd 2| Y 99 & Ry H faaees a1 fearh Faen a9 & foly S9ei &1 dfe M @ oY 39 aR
% 980 B I FHI fF ST UE § 97 TAT B, R THY AT B IUYh WR W WG A H MU 7SS fHerd |

o IfRT Hr FgHrd e e SH AT T Wl arel il B fhell Sugw M W AddR M B BT EER TS
FRAT T | Sod IUATY aTell B BT DY T G & AR A o e AHvar 2, Safds 8 vty arel faenfiar o wem
B IO FHE | U YBHT I1F I T Fhal g, AR T U FEufed | A |

o T faEmfl el 9 W AR a0 € 3R to fTpy R uged 2| $9d oY udhl 3R 9 &1l IR &1 Sevd U 9ol ©
arfes gHfad &1 5 et & ow ffe Aeed ® TR o= & forg gafa oM 2, ofes sl ==t a1 are—fare 1
ST BRAT MY AR T, Q1 b Y T8 AP 8 Hbell © |

FHRI BT FIST BRAT
AR AT NS & FHE 3NSe B & A Ig MMUd] Fell & MBR, NAH UAfaRvr 3R WeifaR, TAT MU Bell &) Gerel iR

IY b RN R R BT | 1eel U 9 998 § & Ud DI U gax A e, [991 Reary aradia a7 3R WE &
R # ANTEE HRAT A11RY |

o T¥ PN & oy el &1 ¥ R & Tl # fiiorg o, SereRer & forg, oy Wl @1 fiEan, sf ar ffda serar &
AR fPMIRTT &R FHd € | ST el TIP! I AT BN AR FHIET I (& TS Fefl & forg wareas & a1 2 |

o U 91T HI Ao I F WE & AR P MY KT YHBIY S (ISR & fofg, ASq o dTell, Fawhi, TgH HIUR a1
SYGRUT FHT FUEH), AR 6 TH D W T |

THERR BT TG BT

e AHEHR B TEfd R & forg oy feeafg iR fem fFiRa &= wad €1 919 oy Iger & fafa w9
JUANT HR &, a9 [Tl &1 uar g« SImar & b 39 R gred 2 3R 9 S A UG | 3Ry H Sl 3R Hel |
FIAHR & B & o™i DI UgaA & o0 MUS! Hefl & 1T BT HAT TS 18T [IaR BIaT & | MU @i Sl
=12y % 38T Figerl adafa o1 Brdr 7 &R |va &1 a1 ‘sl @ v & 991 9ad 7 o vef¥a far o den g
ISRV & folg, ‘T AR & oI =, Goar, ‘UP O DI WAl BRAT, U AR H 31 B SSHET IS |

AEHR & IR H W HiRgd fgae o Fedqul 2 o <iddls R Wew & foy forar i o1 Havar 2 | smual:
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IR ST W ArE JIgHE I

o IO AT & IFAR I fIenfRal @1 I Al o &R R e B RTH 9 & BN | U 3179 W derl U
Il B fde b B T © TRl 9 BM BN AT HE BeiteR A7 e & 9 $1 geH $ IR H IR TR IR
JHd 2 |

o BRI P IR H I WT B IR IV dls W oY Al A7 H & w9 H g =anfdv | o ¥ bR | e et
DI U GO DI IFART TITH DN |

I F AR, IR A FAR < 3R Sifd [ T 59 IR & o= % © | I 7 s 9 [Fafea 81 8 € a1 oesd =
g ol STel SToxd 8l g8l Helle Jar &N |

MY BRI & ARTH TRl Pl GG 18 Fdhd © | 99 3T FHEHR™ & IR H AL Aeqd BT ol a9 al ddhih
JATSTHTS ST Wahell & — I g1 Hell DI FafEd B 9T W AR IR SN BT 8

o IUNT WE: UG TR B AT 3T HI <, O RIgd S A & T a¥ih W MY Her A7 fdt Aed & forg
fhvaR fAHRIT 1| T IUGeh T & d18, TR B GHiad dY dlfd 8% A1 g A 9 el 9 oY Us ‘faRme 9
| R I 0 oM < forad o faRivell & S @1 ol B et 81 o e e & 5w avE & iR )
BT 0T HRAT € AT Aeh b A P IR BRA Bl (0 BT |

o T AR P H FB T A Al TR FT T AT MASA B, AV FH R 916, W T 9 A 9 WIE B Th g
Ao & Pe | I TRl I AHRT b gl DI gATl PR Gl © AR (B I0F 3 FHg PI Glod dR Fhd © | $9 a8 9,
e UP SN ¥ A 9 © |

BT P 3T H, 39 919 DI AR I91¢ b R AT AT 2 3R 3MYBT T9R AT dTell TAdheadl ol Fel B | AT I ol
B WE DI AR G Fhd 8, T Hael S Ud AT &1 el 9 IB Fad @ [oIddh IR APl 7T 2 6 s =R § |
faenmiRial o RAféT @1 Aiera W 3R ST 3 F9e1 & BM W UAlhAT o7 BT Yiearsd &, fo79H I8 ugar=-1 =1iey
5 o oreeht AR & o 7 B, Fr fcreRy o &R 9 o iR fawfua fhar o wavar 2|

A 3T Ul FeT H FHEHT DI (U AR § a1 W MIDT HH—FHH 3HST RIS HfST a1 Favar & s B
foemet:

o Afhy e & ufthar &1 ufoRy axa € &R IwH ol wEr B
o B BN o B
o R IFqdafa (inter personal) HIRIE AT AT & MG & HROT T T od 2 |

H guTdT g9 & forg, Rieror & gk Bl 8e 9 IR 8Y 3R arudh (el 1 fdha sredl ave | ufafkhar
@ (@ afl A ge?) SRt aTdl W faaR B & srerrar, SuRh w1 figell W fauR weer Ayl BT § | g
& B, A, FAI—AROR T TRl 1 T H B {1 TR R f[9R 3 iR Aageydes S9! AT 491y |

oMY F G & 6 Rl 4 g B ufha B &R 9 € e @) Sudafer R AeRAS gqTdl § geh 81 STRes
T8l &, ST 37U &R AT H SHHI SUANT B & o7y 91 7187 © | 3MY =8 ol FHEPRI BT SYANT U [ dPhiId P
WY H PR Fhd §, SaTexvl & oy vy uRqdd & 419 ofaRTel AT el H =4l PI BT YO PR &b AT b 0 H B
AP © | SHBT SUANT fda1e Pl B HRT AT P&l H AFHd AR RIeror AR iR FHRAT BT 8 PR b AN Yo
& a1 fawdt @ wlien we & forg o fer o Fadr 2 |

IrfafR<h e

e A newly developed maths portal by the Karnataka government:
http://karnatakaeducation.org.in/KOER/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/

Openlearn: 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
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TR ST | e STAE

e LMT-01 Learning Mathematics, Block 1 (‘Approaches to Learning’) Block 2 (‘Encouraging Learning in the
Classroom’), Block 5 (‘Exploring Numbers’), 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://azimpremjifoundation.org/Foundation Publications

e Central Board of Secondary Education’s books and support material (also including the Teachers Manual for
Formative Assessment — Mathematics (Class 1X)) — select ‘CBSE publications’, then ‘Books and support
material’: http://cbse.nic.in/welcome.htm

NECIACEC DD RS C)

Freudenthal, H. (1991) Revisiting Mathematics Education: China Lectures. Dordrecht: Kluwer.

Mason, J., Burton, L. and Stacey, K. (2010) Thinking Mathematically, 2nd edn. Harlow: Pearson Education.

National Council of Educational Research and Training (2005) National Curriculum Framework (NCF).
New Delhi: NCERT.

National Council of Educational Research and Training (2009) National Curriculum Framework for
Teacher Education (NCFTE). New Delhi: NCERT.

Van Hiele, P. (1986) Structure and Insight: A Theory of Mathematics Education. Orlando, FL: Academic
Press.

Watson, A., Jones, K. and Pratt, D. (2013) Key ldeas in Teaching Mathematics. Oxford: Oxford University
Press..

IR CARR])

T vl B AEOERN &R I HUd BT Bl I8 AHUT fhufed dH~ UCRF—IRRUATSS dedd & aiid
Syaer axTs s = (http://creativecommons.org/licenses/by-sa/3.0/) | <= & 78 ARl AifeTd™T 86 @1 © a1 59
IRASHT & U A9 & faid & ST &I s 7, 927 39a1 Creative Commons s i @lg a<l dsf & |
@1 31t I' B % 39 Al &1 ST IMgafod w9 ¥ dad TESS-India gRSHT & v far o1 d&dar 2 8iR
fdy ft a5 % OER Wt # 7127 | 398 TESS-India, OU 3k UKAID & &7 SudiT +ff onfid 2 |

9 gHie H§ ARl @1 g 9gd SR Bl AT & foy e Rl &1 Hsiargel R

= 1 (Figure 1): © Thamizhpparithi Maari
http://commons.wikimedia.org/wiki/File:A road side fruit juice stall.jpg a® wrs<1 Creative Commons
Attribution-Share Alike 3.0 Unported «is&d® & 3iaid SsHagaT & |.

= 2 (Figure 2): © z==mR (author): http://upload.wikimedia.org/wikipedia/commons/2/24/Cot-
rope,traditional_-Tamil_Nadu52.JPG

7= 3 (Figure 3): © Harvardton,
http://commons.wikimedia.org/wiki/File:Indian Railways Duronto map.qif — I8 wrsa Creative Commons
Attribution-Share Alike 3.0 Unported <iig&dd & 3idia aTgHagar 2 |

o 4 (Figure 4): http://d-maps.com/carte.php?num_car=32397&lang=en ©D-maps.com 3UICS ATGHA & el
' gl

= 5 (Figure 5): firama: © drinking glass: © Derek Jenson (Tysto),
http://upload.wikimedia.org/wikipedia/commons — ag wigal Creative Commons Attribution-Share Alike 3.0
Unported @Ts¥¥ & 3idid emsHageT &; dreel: © MarlonBSB:
http://commons.wikimedia.org/wiki/File:Balde.PNG — @iE wrsar Creative Commons Attribution-Share Alike
3.0 Unported @s¥¥ & 3idia aTsHaaT 3; UMl &1 <& http://www.hrp.co; ghatam: © Sven Petersen,
http://commons.wikimedia.org/wiki/File:Ghatam.jpg?uselang=en-gb — a8 wrsar Creative Commons
Attribution-Share Alike 3.0 Unported ars&dd & 3icia AgHayal @ |

PIURIST & @I A YD B BT &% A B 1 8| JfS fH &Y oo § e’ & fear T 8, a1 ugel

AR AT &) URTIDI BT AMATID FaRATT B § 8Y 81T |
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