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(Important)

Besides the popularisation of science, the objective of
organisation of science exhibitions at different levels is also
to identify and nurture inventive/creative talent among
students. Children must be encouraged to explore every
resource to enable them to express and to handle objects.
They must be given all freedom to express their own creativity
and imagination. The role of parents, teachers, and peer
groups may be in the form of financial support and
discussions. The tendency of procuring the ready-made
exhibits/models must be ruled out. An exhibit must be
able to bring out the scientific ability of the children, whether
the model is traditional or an improvement over the
traditional model or innovative. Skills involved in
constructing the exhibit/model, the degree of neatness and
craftsmanship involved must also be taken into account
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CONSTITUTION OF INDIA

Part III (Articles 12 — 35)

(Subject to certain conditions, some exceptions
and reasonable restrictions)

guarantees these

Fundamental Rights

Right to Equality

before law and equal protection of laws;

irrespective of religion, race, caste, sex or place of birth;
of opportunity in public employment;

by abolition of untouchability and titles.

Right to Freedom

of expression, assembly, association, movement, residence and profession;

of certain protections in respect of conviction for offences;

of protection of life and personal liberty;

of free and compulsory education for children between the age of six and fourteen years;
of protection against arrest and detention in certain cases.

Right against Exploitation

for prohibition of traffic in human beings and forced labour;
for prohibition of employment of children in hazardous jobs.

Right to Freedom of Religion

freedom of conscience and free profession, practice and propagation of religion;
freedom to manage religious affairs;
freedom as to payment of taxes for promotion of any particular religion;

freedom as to attendance at religious instruction or religious worship in educational
institutions wholly maintained by the State.

Cultural and Educational Rights

for protection of interests of minorities to conserve their language, script and culture;
for minorities to establish and administer educational institutions of their choice.

Right to Constitutional Remedies

by issuance of directions or orders or writs by the Supreme Court and High
Courts for enforcement of these Fundamental Rights.
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Thell B T, WrRIH, Gfesrll e el St hoe
1 Tl T TEEE § 9gd oS 7 H Sell @ gkt
T 9 oo SoI-9gg ERH o STEM W T:
T oA ST Hehdl §1 S T8 o ¥ <o e T
T o TN HFCT Dl SR Sell IR T ATt
T o GEeT 9 TIRT O § RN oW SR
Y Tl 1 TaEdinr, IRa TWHR H o9 wfafted
FrdR W 9 T 2

sgfire & Fwf : IEfHEl 4 sTafrsel o
FUeM e 3ok e STIehdl Jae o &Y
fafay saferel 9 afenfud s IR & &
v fea 21 emfere 9 e W@ w
gfaurt qro-vgmafis, sa agEfis qen
ifaes- Tt fafemt g afeifia, Teiiwon
Foll I I R

&g 3I@ET : (Micro Generation): JEM
o Hdich! foehMEd dul I=9 Sfted W oh R0
fogd oF IRURE ‘HMUeR’ STRA 3TN ST9Aw
g1 T AERIER St wed T Tueh o €
&l QU K o fau e, awmE qen
U gRI Y[ Sl AdH FlE IcEs 9 et
foRId SSil w1 ICARA TN IS KT oA SAEA
TMEehl i FAGMG | AIEhideh daged oM o o
SR SIET H1H HR Tehdl €1 € Teh HEwaqul &1
F1 URENfd Sl SR © 9T UH Wikhfas
e ot T S favaedt 9 o @ e

o Scaed HrEififeal & sidd B ued
A, o9 TYE T % TAA, WR Sell, o W
fored G IUel 3 WrenfieRal o Wimfya &g
A B Al Soieeie o fog w1y § uehg

Sl o fafie= Jeefetl S—39eh Seured, e,
faqor qean Yee o StemId den favewur &t
STMEYAhA TEYH I o6 A¥ T FRA ol ol
S IAd FLfhal T TES a2 JAa0] W 9S4 arel
TS YA HT WL I JIH HET T

g 3u-fawa o SAdia geni/miea fFefafad

¥ Hafud 8 Wehd 8-

o RA Bq dehrieh/sd W SAfed G qehioh
S R ST e al G YehTe umel/Ai
B oF BN Uh 9o ol TH A i JOTetl;

o U TR W IR YA Hhl M
H/ER HI Grehfae &9 § 3T WH &
ERIEK

o oifd 32 SRl o fo SHRE g2 A
&Y R /ol geiE o a
ST/ e 90T Y A H g e
=1 fafem;

o 37UfdTe It oF YA 9 ¥R /A=Y
o frai/aeest &1 wal o fou fafy=
sfea u=ed;

o R FHUER THercsh/aE TEERT g
Hie’ SRVER difud 9o w1 FerEr
AR TYATT;

o HieR qrdt faga/amEtie 9 aREeE;

o UR FR qU TEeh WSO HI TarEN
S hea Y/ el o fagdieR o & fa &1
W YR U o SAelE i erE gfRe;

o g (Hybrid) SR Yehmel sTareel (qeH
U HI UL Hl SAifehd FER Had
SR ohf5d Hich 9o oh A AR
YhIITd HEAT) ;

o TRl TN W g &1 WHl do@ &
fafeear &1 eTe9™e quT g9eh SUAN oh

for <3 SU™ fasfaa &
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wh ffde oM W dued sl #t

STl I A o fow qREsH;

o Afqy/SeAieR g o W el ST H
e wo e,

o Y WM WR o T BH hl ATTHTIA;

o g SA-foagd S i ARy
3T WTEH/FT | 9T Fehter den fagm
IR TG TG/STA Tt i J9S1/AAERI
AMTH I

o ToRIA ITURA Y SO AR/ GRSt/
A0 YU HT ITANT;

o IIHM ST WHl | e Isl/AHg! ardr
el i

o SARE A SEVFESyAE/qEH ¥ el
hT BTN/ IEA;

o Y- WE/ERA o/ /gAeR we foeH
STt @R fafay gmfiEl @ s g &t
ST Tk & ufkgut Fuoie ey stifEd/eR
o fau Fam=ml Afqsheda;

o Y- He % qed wt fafay gfEr
SO for WE T 9 S Ww wEy
-SRIk WIhfaeh 19 Bl 9 fereg Scare;

o Y- AR/ Y- ey i
SHI-AfqS TH AR Ul i S
F Y-Te a9 ¥ " H A9 qen
NIKGIETURCIREREIUE

o ik Fel/ATHERE Fe @ foga i
hl IR,

o TR 1 I TEd §U SIoEgEl S — T
Je, AHE/9Y] T o STR W Sl

o AERE/SEIEIE F TAA HI dhHITAH
SR TIATY/SHAeH S8 o Yorel ST
?q dIhlicieh dehvitch;

o TN WIHT/ARY qAl (S, T S,
YeH Hdk dcl, hol Ied da S)
@aﬁf?ﬁﬁﬁ;

e FHH ANM °h 59 3¢9 (URERH dARAR

GUR T ool SIodqg § Se-THi,

Se-THIAIA U BT ;

o W G R A Fell H GIE;

o Tl Sed § AAI-SherS qe STfd=ershdl
El ‘{ﬁqw;

e WM ®H ®W b foau &/ gdidw
(Inverters)/Ys¥Ma oiedg 9l #
i tlﬁaﬁ:[;

o TRESH/ALIT/CNG T 8 Hi TE STANT
F % fau Tk IRA, Heru, gar
o foau grififesi o1 =R

o T AEA/HRAl oF TUH WY Hisa/ &
AR eYATT;

o AN T&4 S ol aEN Tfeheum
S fafay S oMl W wE HT Heh;

o SHOYH TUH o FHEHIU, HSNU qef
AYFYU &I foRafafy ¥ aER; sl

3, WME weduT o fau Sia fagme

AHa-Sd o fed, §@ A1 e o fau fage
qe YrEfTeRt o &= § gl w1 AneE e
21 R et g ot o divor o ferg iy
IR o & § Hifd ¥ e AHAE TSl i
Tt gE STevahaet ®i gfd o fau ST
foepTa, UREes qen WoR o &= H g g a9
forra o food i &1 &g off wE w©w 9
R N}, G 91 HER ok & W gd g,
faferca-foae o &Res § 3G don AaRka
I e, Tora qen drafirent i wften fafire
21 fomm @ dEifea fawm™ & @wror @
T H A aTel A ot ST denffmat
R R w9 TS § 95 T 2

g g9 o faftre fawe o Sfta fomm
1 et faaM o o= &= w1 gfent 9 foreht
Ff JhR w7 T T SAfagew afeeTett qen fagidl
+1 gugH ¥ gHa-Sfd & f&d o *E denfear
o fee IRed= qen faenm o v g9 8T 2l
7fg g9 $f o & W fo=r & a 9w fe o=
TH @M FHI IARHA I d6H o (a0 A
UTIR 1 e o TR & g § wgd 3 et

T T faam yevifai—2009-2010 o fog feenfor
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T 3TART W-98a (Genetic Manipulation )

g ® St fom faei wreres Sfei o wiawe & sreren
= faper aRfeafaal & o swen s gewar 2
TR Sidl dUl HEE 1 Sl il THH ok
FRo udr fafuat den gfeaat o fowma daa @
o1 € T8 B R U@ ey qen
drehIRmEl &1 URER fHar <1 @k S YR
fafrca-foam o &= o ot Iucfermi &1 iqem
Tt 21 Sel | = ot fafa afeeet o
fagral 1 Tmg qen 391 3fad ST & uget
Tarenfesd e Uil w1 @is | TRt S
fafecen-fa9™ (Gene Therapy) @I 3Tdq
MyfTeh STaemomeH SRt Feft Wiell qe STl
IR &1 B ST H-agel Weifient o Wil
B W g A, JeRdil, WTHdeRNeRl qe eREr
o I | wifd o T 21 STERR BR-akd
! deh-ehl 9 & S fafecn fogm &t 991 fiaen
21 7% faoror =& wur@ & g gensial o
STURYA S 1 @ qe U9 U1elf oF Sced |
faeet e #1 Gedsiel & STEM W FE UHR
o ST ATl § SR o SR IR
31 Sl o1 Teh 399 faehed €1 T UM % SYER
w1 gl ufsRa Hord: geastel ol sAfvenaoren
fagmaeti ™ & eneia 2

STeh  3TeTal, oMifvash Sia-faaM o &F |
YT TY-aSel 1 deheiloh 3R SfAIE A
o W S St gfrEl qen deRdieh faesfaa @
T & A B W E, ST A o R o wrhd
Tedl 9 & gfosenft wE w1 §9eET 81 9
YT Hl oM T AU GHF W TG IUER H
Tewaqul WeE Wi el ehdl €1 W €, Sude
bRl qen qrErSEt i A et o
Heiferd Sfia-difdesl & S=q s 9§ figen fomn
ST @ WM Sk fRM % faw etgea den afa
ST oh foehed Wl 8l Tehd 21 37d: 39 Su-forve
1 & 3e¥d T S oF fgd qe1 &l o6
fern Siferer aftsreTisti den el o AN qen 5
ek Tfedid o ufd s=ai o1 HogAgiel 9 Bl

30 3u-fawg o fdia yei/mtes fFafafaa
Yrefiferal © &9 U woal o fakre § wmed B ® Gefud 8 Hehd @

T[R9 TS Siq q 3Tk Wlhideh oH;
WiepTder g fafaerd o Jere Te STueiid
&l T YA T

TRl h1 BANRZT T ek IUAM i
AR ﬁfaﬁ;

faf\T= F=a Ol I IR, AN TeH
T 3ok W& o AT e SAfeRedTg;
TR Sa-GrEifien! Jierant, Seretonei-
ST qehieh!, Srcieh Hele, Siel Greifirent,
e S foaam, SHfes efiafan qen
S (Genomics) & SYANT ¥ JER
e sfereR 3US oA drell foReAl Rt i
®q WA FL;

HTEfTE Bdl /HETE SR TTH
TEETE ST, o gafdd (-
SEAIHE) %6 @R/ERd ©IS;

Sfyereh /T FRieRui SEerd qe hHEe
<hl =I;

TSl wEA (Sl GYer, ST, Sl
zfs) 1 M wE geeE;

anfefer wd witfeerfaent Haiwoiig So oM
o foru Ste-wEifient &1 ST,

e FrEE o foae qeiervii g 3u™;
YT T T GURA TS @ H YA g
el qY] SRS oh ICARA hl dgal I M
& fau 9 drifeet o emaafert
AAfeRt (SHfeeh SSHHATIT) =1 ST/
ATATeTRd: ®UGIRT (Genetically
Modified) @M YRl o ®ES del
Tohar/StA faferan foam &t adam feerfa
qAqT ST el foamR;

T /et Ferg Oei+/SIeTe®oT (GRETIT)/
FY IR TE WEH-GmE o 9SSR
TEER)  QRIE0/AEu/AReaed o fau
TATAT /T TEiel/FNTea/IeS dehiehi/
fafe=i &1 faerg;

o St o W&/ Fel i S

14

o W faa weeif@Ei—2009-2010 o oo fanfeor



o WR YA H IEHU, WA, a9 I F
?ﬂ;ﬁaﬂfﬁ!‘%ﬁw;

o T AT Y TSI H FeHSial o Hew
1 fagers;

o TS/EE g A TS @ URIl oh1 et
forerwor qen sTH gawstel 1 9fs;

o YeuSiEl St UgE ok fore 3T § fedt
AR S w1 faveyor;

o fafw ¥ma W@ fafoei | oy W@
WW;

o TYEH (GHl) ST TE qoi ()
gfg o fau watm aRfefar;

o T T W g A T A W w
Tl AR oF T B

o Haq qfH ITM & HATER/ARIEATR A

o 9 o FueH o IAAT TG T T
1 faecvo/AgRT 9 SAeavds g&d urHehl
% &NU TS 3= Uk o IUE;

o TTCTEl, Fie e SR i MR ekt
d AR w1 fafeE;

o I AYME UF SGMYF hl FEiHd H
Elﬁ?lﬁh_—ﬁ%;

o TISA o SWRA B8 HHA ANA Hi
TATET/GTNYA qehten! 1 fashm/SIa o
Yfgero w1 T falEl (e e
el T Y9d 1 At 1)

o A Y ITA M acl dEiEl, et o6 T
1 fageor den WsiHeh Siiel i 989,

o T UReHfeud STl § T ae h1 TEYH;

B R [ G i e 51 e 1 e e o e
3ehT G, TSen! STHeRrt AW (SheArSTery
T zfs) i FEfa @ | =

o SIq A IRl ok fafay WM o MRS
HIYIA/39h T,

o TEfEN o ga! o U SmEwdl (T
o Al 1 TUT T ITehT THEI0T) ; 1<

4, GeMT qT GOR Wrenfient
SIS B9 3d yHefad den sid: Hafgd gfwn o
wd &1 Tl H g gel o & | qHEelE
TR g B $9H TR SioF i uEd o &gd
QYR A1 B A, HEHSY kI TIHE qel
Tl Hedehl g Hdg fhT S Wi 9 |
wfafer 9fg & @ R 3FE ° FRel wreg
e 9 g2 € fmd gueh & erfa stew
I, AU FO Hehe H & W & Hi glaen
& ¢ B fafe= safeal qen gl g e
¥ o fodl off eifvsfesq gom &+t g=A©
oS W YEA 1 S W R S ok wk e
H e, WemEel W, T-Hel 1 SUIRT HIAT
o B T B1 GER % el @reA &1 stfufagar
J orferm qen 99 W WERd W wifd o € @)
fed 9 TUS o fawE o faw @ qen
ANST oF 3H WOM &l U I Ul g
Yeed I 1 ATIdl Sd Hewgul 2

GOl 95 Ui g o @A qe &
FE o fa S=ai @1 39 TI9Al | 3T Il
T S = AT a1 HeR Wenfient w1 FRaE
qEd ge SIS i STk i Wom fHer qen
A HRER | g8d! T &1 o TUE &
Toh| I oF Hadd, HEEH, fowewr, Sy
T YeATh I qA I F WY TH T R
wERl W % fau 3% W deififee w5
ITFA T NEl STAH T AR 2
faed &1 R IHE@ Th TSR qA |l
AN T o oF YEU d9 9EEd o fau
T e %1 emavasddr Bt @1 fAgom
Afad B HY, T qAT WY, oA, qREed
den g, fafay =i, drifrera @t @
TATRY, T ST i Icedd], fafe= R &l
i, Setary aiedd w1 gAfaal 1 |
%, fafg gded T§ U € SHeHe &5l i
wifd o S gesti o Swim wt feeR o
T T

T W faae we it —2009-2010 o forg feenfder

15



T 3Y-faug &1 SEvg U o Gt fexdl
1 GEAT q1 HUR it o e wfier Y
IE o deaeh H Ifyaa gfiadd @n o faw

gicdied e €1 gEEet hl gormH o foag
gl hl deh hid Td Al § G9eh i i, a0
fafaer Segal & forw g=m qen =R denfit o

qRT ITART ] FHSH H1 STEvIHdl T
3 3y-fowg o 3iaid yni/ded f=fafaa
Y Hafyd 8 Hehd B

TSI w TR SwWed fedt of &9 o
st ki g W TR S

TER 1 ey gfeal S@fe et
IR e (AM/FM) , HieTsel ®iF, e,
3-Tel, See 3ME o Tagid qen & o
eI el 3T FgEel i Wi W
TRAGIET;

IAAE GOR oh YdTeH @l SifueR ]&
M 1 IR

fH YN T WO / A Yo qef S
Hidl & wEfEe ¥ ge iRl o
ITEM &I 5@

g YRt oh YA W diel qen se
H1 gSfaAl, e, HfesEl qen Fell oh
sftsil ! T[UTERT I GEURA o faw =
TR o ST ol YeRid e;
THFIEA I TG, ATTAART oF FHH,
T, SUHTON, T, <aTgE qe e,
e TE el e WHiE &
Gifera erfrsheastl o =1 WRAfTRT &
U 1 fe@m;

o T W 3R STE R aege o
scureA/famtor & faw gfeaat /e
AfReIet /ety ifiehedmet o fahm™
H o WRifTeht & STE w1 ueE;
g, gt & sRad a9, o1g dun 9wl
& A M, TH, fifen v FEr-sEm
% A FEEEl o A4 UREY s M H
AT q TR Gt o ST9EN;

SAfEta 3amm o faed ¥ 3= =,
Yo, S qAl &I YWl o HIYA ql
e & yRila & & gieadl ok
fama o g deifTeRT 1 STE;
gedi wd ekl geHHeRdl dagn/
Toreqor-3feTe ST Hfha 1 Sifereh ot wa
TEHR I H HeeHiTean o Hiefeh SURT;
TH GRaR &1 fowm fSod qden =t
giehen Sfdftaa & foad foenfe=i ot
STE-TT 79T T 9 ey v
T el fq@l;

faftre smavasa a fovse, 599 @
g8 efivra ot =l o fau, Afye
SfeheuA/deeiHifen oMl o Higa/
WHARET de1 G (Packages);
TSR U1 het/FReren fer o = den
TR Uit o STFEr/STanT i e
bl

faenfad & @ de-fossd &1 drenfieny
FHAH-TANT o A STANT;

ISR A/ FAsT i 3TeRId i
ael A& oF Yfdehel ARSI
Tehald, d¢ qA JEMl i <deHl T
qalgHe i dehHich;

ST oF THT TR U 99H hl
ekl o foTT sEat Yol U9 Fared Jomet;
T TA S R TRR/AgER
e g HOR o fole, Ferar/aented 39;
T ettt Te Aehreti/ael ¥ wehdrd i
fen @ & o fau TSR yomen |
I eI UH/STEME dG hi G GEIRA
FH B A Y€ T G =dreHT Jore;
Ao Gaferd gfspanati st geretl o TR
2 Y-STE YU 1 SN, eI

16

o W faa weeif@Ei—2009-2010 o oo fanfeor



5. 2few Sfaw siic Tifora

TG kT =reh g i Fearfaal Fen wo@, swpd
g aa (feafaa =1 asiig sed 39 &4 |
I S Gehdl ) W Heifr gEeaet il qHeE g
IR fIER J&qa It 71 0 1 g7 Hewyel
T S gH dWred T fga=m & &1 &Hdr ¥eH
Tl &, feh S | 3Teid NveEes ¢ Syufaar
e Rt wiforg @t fafite ge=m @1 el
g st o stfaftea iftra fafay &= 9 =
21 T RS, fom @ Wefua "o TE Yero,
Iuufar, Wepfaen, e ik gt fawanet
W e iR e ¥ g g #1 g
&1 370 G HITThTT T €, 3t SeAd, wiferehat,
w9, SfaqH qen %9 ud yonterar qen fafme @
A B oTd gl o fame % ®9 H 7o
ok T eenia © A TR deron W emenfia @
g W R ot 7forg o 9 1 @ ?g g,
STEUUl A WA fafyl gge gl €1 T
TR Ud ufEdaa faemd o fafv= ger 9§
e HTH 1 T HLAH g1 39 Moy e,
AU, dlfcheh foa=mT, sfihgl | 1AM
T den Tl o S enther @1 i St
= foarl o orya 9 fafv= wiforder wiferar
W eIt & S 39 dehAhl hiet § TH HEwegul
AT &7l 21 399 e Heien i e, 9
ot den waroTd 1 wEEH, WAl 1 HodAih
ol 7 fashed YoM &6 H HerEdl fHerdl @

fafecar awdies | onfefws IS %
(frawy/fria w enenfa onfife =raer %1 Aled),
SRR 9 o1 e aek, T e fame
o Y& 9N W AHe B Seal g1 o @
Tford ki fafe= smeEnst &1 fowfad & 5 W
W@l B TG H T M@ K A e o
STUART | Fe SAnfafa w1 fawerwor |, iR
1 GE-Tagid | T F1 JA Thdl i J&RM
w3 B1 o ud faee o et geenst &
STIHT T4 oF SENE s Al i Haq @
TS A= s @t g1 it =

AfEfSa & ¥, gEEey &l BA wE H,
JRepeIsT qal STEERONeT &l FHeH H T
e fomm 5t wfeed s € sa stfuss @@
St for Sfwel 9&1 o6 Ta =geter au Hl

TfoTd Tt W Ud URENTHS TEd USH
Fea &1 foen ® wfom w1 orew gfwewr sHeRt
Greifirer STAfiTar 1 gfahet B 9E: SR
S H A B Bq MGG w0 G
T e
o TR YR L,
o THRIUT wa TaffeRist i o
o 3RS THT FHTN T 3¢ TRUIGE HE;
o U TAH/TREA &
o Ikl 1 YRR

SR TRIA o Add e, Th fefa &
Vo X IR W TR Il i kY v g )

feetfer : W S, SHRI S dred | Ao
1 @A T HET © Sl Gdsh Tl hl GhEHl
w§ i dva 98?1 demd 9 gSell 1 T
THA R BH G H W ASTEE T ITOM
F Hhd B BH T hE FX Tehd 8?2

Sed frafd o el wed ' wefer @
Tk T O §| o1 TsforEl w gue 9@ &6
ITAM Y A WU? @ fAu qmel T
il W e @ 3d € SR 3= g dreE
A o mefeal o @t sig <@ §1 qH: doe 9
aSferdl 1 T I T ofd € SR MU i
g % 30 T T o fradt geferal fafea €1 @
UM TS FHIIUIT i STAIROT T F Al
F T ASAA H & H SFTAM AT o
E1 SN, qrene @ 20 St s Tk A
d € qen 3% fafed @ € 3R qA: 3R e
TSfer@l o qY 3H qeE ¥ Bis <d g

A HSferdl &1 TH S AAT (SEHA 50
el oid € iR Jerur wd © T 3ol fha
il fafed €1 89 ofiee whd & & 3R
T fagamor st 2

5l Wt ¢ % 79 AW o € fF faf=a

T T faam yevifai—2009-2010 o fog feenfor
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TSfaal T T ®9 9 diE i 39 wsfedl
o Wy fod S ¥ 9 T oh IR W ot W
mefedl mefaal w1 99% SHEe %1 99
gt et €

ST TeATehd U FHE 61 g fafea=
T deIfRal 9 L R

I[N, A e S T H 5 fafed
Tefadl faerdt 2, em: 5—50, atorfq, wsferal &1

Ww%ﬂmﬁrﬁaélwﬁ%w

e &1 gt wet § dd,

. ) 1 .
USfAdl i SHEEAT i 1o T 9 = 20

3d; 9 Ut sl SHEEI = 20 x 10 = 200.

39 8H Tsh oR R iy fufa ) faar
# € R wWaEd ¢ fom i gR wew aRomm
el © = & Afe weles el € g9 uiaesl &
TN T qF H § S % &H FE A g
W el B § AU FHeUAd Feel el S Bl

FHA-Ff FHoaTe ok AR ok HROT
T foeRo <4 gU W aRdloe @RSl o
e Yeeel W afed @ Wi &1 UE g9 o
W B WE: GYfad e Bia € e St
feofq o fefew & S @1 =g tw wfed e €
T BH T8l =01 i hHedArsl | IH: fo=m &
g q TR TEd: $9 A UIH ok WY
S 59 W 9eal =AM =&l 5o T o, e1fere
Edfaes o o B

IZEONY, I TSferal i STHEE qrerd
T grfass ®9 § Uy ASfedl sl SHEe °
=1 3 Tl 21 T SR WROT 1 FT AR
TR TG ieh T GRUMHI a1 AEA el I8
T L § fF . e wefedl w guw
& H1 GE SATHH T A S| TEE g
ST IS H&A h1 HUd-hid HWEl FATAH
s S 2l

wforg o foenfel= &1 w9 &1 gicafed @

% fau, ¥pa @ W quifcd fore o1 © o
Tfordta fagtdl & syaT W e fAfds
H T B
74 3u-fawa og 9§ wefua = yeeimtea
B Fehd B
o IHA TE U0 o fhgial w1 fafa=
OIS foRaTeheal o & § STWAN Feq
ST T FERT AT FThglg AT i L W
ufer &1 ffted 1@ & s’ aRee/
frdt stafy o g fordlt faviw axq o6
e BT A1 98 BT oI H AW R
o THEI HI Th/ATARR HTE/SATRR/
TigaTehR g3l oh fafor o e arial
1 @ A HT Sk ATt 1 Gid ai
T uH THE E@d fem T e
o HUYY UH Hed & Ogial o SYAN 9
Tl TS = i T A Al (ST,
IR B U BIHR TR A 9 I C H I
o foru ferad anl &1 Fhd © S e
AW IR B Y WE & q= AW B ae
I B W Ve C § 9 o 91 A 2);
o TgYS BN fR &3 &1 9RAM @ &Fhd
T BT &3 1 =0 TG &A% A
FA/fRE  ga S § ffHd 3™
/BT ST/ RIS /AT STl T &R
T 3IAT 1A R
o fHdl g9 w1 Tk =AW F U FAHI
el hl FTEHY/STAA Sl AR J ohi
/TR0 IS 1 AR TG R
YA d1 & HWYHK UpS o HAdC
TN WA W VpuRes’, Waed, A
AR Afaee™ w1 fmi;
o dyafoer WAl W9 vgmuiEst w0
M i FeaEcs/gad dgatfeat
& TRSHRY o T § ST,
o fFel o5 1 SOE WY 9 ¥ I@
| gAfhfa o fagid @1 STHwEn;
o Ty &5l o &=l ol 31U ST T
STl o A & €I H K FHE;
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Aifirer ereren fagor a9 § e agel

T AEIST T STAE TG B

o IR IR SEm-vel o et
fogrg 3R erefdisigeia fie”i o1 ergwamT;

o Y HI AFAHR ¥ ¥ FAM TRE
% T HEHL AT HIA Kl TG H
sifershan &THAT aTedl AT kT el
&1 &1 fmioy afg fafvy= stem-stem
T W IHT B U] R TS G B
L IS S A 6 L i = B o |
Wﬁﬁﬂ;

o TSl WE & oh fau TAH w1 Aferhay
SN I U AT &3 F STFTeheag;
1 K] I A H IdHH oA oh STER
R SR HT SFTHM A

o feu Tu yfaeel & e foedt ffvaa safy
o Sifersh SHEE 1 STHM ST,

o AT THA A W F TEefRAl/ES
HH o MHN hT URehe A1 AN
ATH/EA R | Al B g
STIAM TR BT SfE i S
1 UieRe T

o foHdl e & wfeq g1 &1 stfAfy=aa
o TR 1 STAM AT o ferd) eregeff
F1 fdl 9] o fau damer o 9AE
T Fhdl & A1 TR/ o6l B Hehdl @
RIBEEH

o T YrNHT 1 fRdr axg o fmio H
STEATTHA-HIEFAI/STER ¥ et aaenstt
ﬁﬂw;

o Uit dem SMel H wehid WHHTT o
AT/ TG THAAE el B FuS
% feolzd Td e aH § ST,

o TR I HEE § UM 1 SN S R
aR H THT b @ IURW oF TR
Yod/fhalt TEed 1 STeRahdl 8;

o TSl &1 ST/ STRfaAl i

S 9T O S (3reony fRdt fafved

ST F g A W = H FHAqs
Blgeht AhId s q& SH(d g FR
&3 T ATRA A BT ;

o TIUT QAT HISH UehTH ¥ (U Sl STIIART/
fafs=1 oTRR Tl # Ifor o A9 9
3TH U9 el (FHERESS, W, ad
o1 3= ugred) 1 HE/hAR! i HE
RIGEEXS

o Todl wua o fau &w =1 #@E1 &=
ITAE A/ e el A B
%1 USER 1 SR B o =R AR
S T o folq, R i ciaTg ol qReher
I AN ATH/faSet o ded i
ToRameiieTar-oTafe sl STTAM /e
RR H W w1 AT A AR
O i T o A Tavae a1 i
T T STHA AT,

o wREF g ffHa frdt avg W sifaeran
Y U A o e geft gofaa w2t
o o= T ey Tenfyd e

o o A H Hftem Fa/MvEa s R
fow/=eEm | Heweryul o o | =
fagidl =1 1w,

o INIMEREA oM o dod H fred &

TIRITcTsh o Td i | Tforde fagral

TSI, |
6. g T8 @A-FE § faq@ & aeiiah
fo Td Tl o I ¥ Hig U6 WA-h1
& & § ot A WA B AN dalw o
SN o RVl ERlieh &9 ¥ T whiged 3K
T~ oh AHR-ThR URErdd gu 81 g qred
TA-gl o ScareA/fH, faenfeal st g,
A o USM, ik A SR/t faofa o fram
R freme, foeor iR wivern, sfiee fwrd
FH, Hihe TRfer T 3R fafe= Ta-s @ik
Higel | Hafyd gt YR i 3T Tfafarat 9
Geiferd 21 3reone, AH-2f o Yohe W Wik
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i o T T G 190 SR 9 § hiea-IS
M 4 faaret g/ T %k & A, 3 W

frdl @a o fau safed o Suged Srsifea
3T L oF AU, GO STERIRAIS 1 STIHH

TR T el THU < H Afh IR
A T fopehe, BTRT IR Pea o fawrtedi
SN HH | S ST o SUANT Hieh W@E
e TgeH o S ¥ 19 81 9 9 Sk B ok
W A GUR @F ¥ "eEd oot 21 g whR 9
Tyelfod o & STAM ¥ B A W 9 o
3% el & o & HA dehdten H e
RedT T T 21 oTe 9gd ¥ el § ik 3 &
o R &t T Tfdfafedl ol IR 3@
T W4 &1 FH IR ot g0 k1 W H BeE o
HTaehl g WA § AT S Sel S[d/RIER St
& e SR fesed, $ R SR e g,
-5 (Pole-vault) , ST€T 38, SIeT/=SR1/el
Tk % WU SR qU o WO 1 IRESAr i
TRl § Tl o TR hl T HaRdl qk gl
fen 21 foae 3R deheieh oh START & HROT 3TN
Y I ¥ Tl WM o Wl °§ Y e o
SUERY ol oM o ered SR fesed gente o off
Rerde eg €1 FEt TS, qeehers, Sy,
AReH Ikl (Fencing) 3R e EAEIE|
S T, MA@, A IR 95 ¥ g Tat
& fau off g 21 9d H SH-Te9H el 3R
FreEl ¥ 9 #E ft foaE iR deds 9 o
Tl @1 B foiM SR deheiteh o WA W, iRy
AT R AR Teheieh & ohoel Ueh o2 et
WA oF TS THRY Il @A o I H ST
M T 2; qe aek T Rfemm H off, il 9w
W el HI e Titary | sheel seq fe@dt @
afg Frere wife @R fparedl &1 <@ <@ 9
o H aRifwRAl B gHH W wEEar e ?)
I 3R et safe o fondlt fawi s o weel
1 RPIfET @Rt Ao o= IR fereroy/wferaror
T W | A ot U quiaan yEifo fafy 2

ONH 1 dehiiehl o1 forepr@ @i fafa= @m
Teredf w1 Uifteshdl oF A A T Sheel e W
i e T gared o @ eifug wqef o
TR F ot S T 1 9T 9% e w
o fa STeaeae 9ol 9o Terd g¢ ol die qe
iferer-faferean o faw o wgd & fou fow
mE €|

A WA-F% R wiel H ORI 7F
o IUINT HT THRHF Tec] ot T1 STHT @M i
el 1 IWAT TH GUE hT Tk SAHI-TEEHl
SRRl B1 FEl ot wEeE, S et w A
dehitehl R T wdteron gy ffrg efwer w1
Tl oNH R WAl o Gel-GHH i STk
T Y W F @R

g 3u-favg 9 defuq = yeiAea =@
Thd &

o U9 T W S g /A% HI MG H
et
Feaal/fshene2fa/2aa 2 stere =aehl/
/AR el (Hammer Throw) ek
F W H T W e S A gal a9
¥RIA/ARY/STl o U § $He! /99 T
TS el U9E T UEYH;
eI G TR dSUeTeT Sre/aueh /S
FE/Adl paAMal O sens H fRY
YR e/ fGee! TR-3@ €9 a1 9o
(Y@ =1 i) o Geror/afted sreme
g o ol 1 A STU YR I
gurA @ fog ofd ®;
g A HI GOMTRAl 1 YRR AT
St o dehe o wh o9 Wl o wE-wE
T Fer qe1 I8l FRRiA & iR fRg
YHR § FHOA Y@ W gfasiEn &t
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feafq w1 faeitor & o fow Ml o
Tl ST WS B R

FHEA ok S SYHION/ARMAN T AT
gl 99 asM SeEyagEn S "R
AR TR W 9R H1 Sfua foawor @
(T ®);

el w1 FUAT/ETEAN A h ok
fou qdeo/3u=T WRiEe, S Seirad
qgH o Ty STEM § @w S §, @6
AT X I9eh IR W T a1 3
EEIE K

Te/fafgan (Shuttle Cock) W& wew/
e o fafa= wrll 9 srem-srem i
tyAgEl THU o YRR @ THUA
Fpeadl o B ¥ fER ¥ T €
W Sy ®WY M | o€ S Ghd @,
yeffd 8 & fau s sE;
weidfa & R @l IR Wit @
TSite FEROT 9 TR S €

TR} o Felld Fe9 o foq Srfam
q1E o Bl HSd;

IE HH H WA gL Tk TRt =wa o
faarEt &1 YsEH 3T=®1 & o fau
iRt & ot fEm &1 sTEm e
fem w1 wwar 7, faeret g fafv=
A ©Ad 999 T8d M o S[dl oh
festrezd, S99 oM wid & HR IR
HAAUA HT 3ALTIA;

T YR o ATi-FMEH &l 99H o fog
T M aTe UR1ed oF IO 31
Feard, Behl i TQi/Sfedl, fohohe o
Nel/aeall; a9 IYHON JY  germe/
TR oI/ STHTS /el -ha=/4e/ <9

AR fafr= well o faerel g swm o
AT IH I 39 YRR o GISi-9THH;
o A e ot Sefiew @ed
& fau dg/fafea/iswe; da-aiee/
ATC/=aR A oF URI/EEI W9 oh
IS qAAT dhATeh; WThideh/Avaod
Th/=eTEAl, TENfE| SIS |
fom o @1 fagTal/fel, 7T ot &
START 1 g9E, fafeat Reerfen, garm
SIE TR oh YWE o WU-EY el
1 Torer, faenfeal sivesrgan dm &
YS¥M W 3T URedd i fee fawm
Ta/pg ¥ gfFfae 3 | 9gH a
gE i fafyrea faert =nfsy;

Sg F HHOT S HH T o T HElhdl o
feste o o SAf\ehed;

TH-dE TH § Teaed, STEE 2R
SHHM ohg i YiHeR! UM o foTg e
TfordtE Hiegferm - (1) iR @ S A
(S e, faferre, west =1 o1 =) 3R
TR T H It Gt o e areft =
ARt fSaM ol HASH Bt T,
(ii) Gearc/aiciacly/areheaa o T
e o eifien hrehl (S A i fefd,
I I TR, STel/2Rd/Ma o @Y i
S 3R g) W EWer w e |
g R we;

S, fopehe, Bient, Feael S TeH | T
SH Al Gl oF PRSI/ YR
e 98 FeRfa e fop weedi 1 S <,
TIRT, AP, TEfhe/HR W/ H THH
I 9gd WE-TE B gt fERer 9
FW §; el
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@ fagm - st ofic wfasy

Tl fotm T gOAT 3R e fome 21 @i fome
T ¥ T Fged w1 o 3, w9 ST
FHeqE ! foR a1 B U SEe w fomm © fowes
ferfa @i fiel S8 T, T, YHehg, AR, e qon
sThreETmet Wt wepfa, Wi, Tl sfem den gk
Guifera wferst s 3R N €| U Uk aghE o §
oo sfeer, ifvent, T s, st fomm, g-fomm,
el A G, TeoT g Gfaenar diad sy o
1 foregd T 21 SRS o STeRSt o SN W wrl o Sede
=1 fosrfad w3 & fau 9o @ie fom & oeaam 9§
TR T T B A1 SIS Sl W i o forg
TR (UNESCO) 7 a9 2009 ! @ fome &1
i = (IYA 2009) siftq femen 21

T forH =1 erdid o <@ TR 1 400 o o
o Teffedl 7 JeAieEhy 1 Sl R, 9 9mE
RIS 1 U | Teliferdl & Tee SeliEn ¥ w'iis
q =1%o el o fa@r fXu &2 aFe 3 9 & =%
1 T A B =itk 39 9 § 3= Ul derdl
BT o Tel et o foIu e qar BT @it formm o
aferey ot IR Wl Sl HeH I YR Uh AR
<FAM A WA T h 1 A g AR 5 g a9
T B @Y & e wRor siake W e we w5
foeR sifuenifers ardfas e ST @1 21 ot Jofieh
o <1 <9eh! o1 THY & 2010 H THW BH S @I 1 36
Fafe A1 STeaEA YR qen TUeTH e g TR
S @l Rl el W@l ok Oeiehld § TRl
Fieelieh e aUTeEd ¥ B SE 7Y U A, uien
R ® TR, YR oF selis, s oAl (Brown Dwarfs ),
FER (Quasar) U JAWCOREHE TS F IR |
SIS @ISl URUTH W 81 Tehd €1 37Tl 50 o |
T fom o S @St 8RS8 JFe e gHem b
T et Tehdl 21 Wil T a1 fersr avrehTst o fomedt
@ R W I wE R

2 | faam =1 kv oM W Mt e Bq faenfEe

o Foal & TS Y&tk oM oF faQ qen SR
1 faema 3R Scgehal ¥ STaciid i
AeafavaTg YaT FL;

o I% WA oA o T H AL Y HLH ok
SIHT G 6T,

o TRl % fou &1 &M o fd 4 fowfaa

EaSIH

o THl I W feeRl, @il Sifehl, @t
g-for o @l fomm =t 311 wmaed i
SRR Wt e o Ty s & ;

o S=Hl I WA fo=M oF 3122 | gHR Sier
T TUTE § gUR Hi GHEAe W 9l 9
TEH o YIIE TS hiaMl;

o T faRM &1 SHER T TEaHI

yrfad  ferameheng

o AN UF YT HEHH 1 A forad
SR-AF SRR o WY G ST TS
Ted o g WER foem fafma &1 e
Wﬁ;

o UM W o =t wifa o fava wriersi
1 e W afEe=i;

o T fou ¥ Hatya gaal | fhew, Sfed aen
e FRiH, TES I, W SIS ol STEsH;

o Hag fawai W s, ar-foarg gfaenfrasd
Wﬁaﬂm;

o I=d g WA faaM o ofdia den gfasy 9
Hafya fomal | g e

HETIqot

1. TSt 1 TS YSEHT o ST i farert
o g gae/Am™ o 99y fhan sy

2. I hi ST o STaciieh qel Giea fusi
F Tg9M & foiu Scfed i & 329 9 U
stfafte forarered o1 ST e ST Hehd 21



S

o weRifEl o STEISH W1 3299 BHR 2% o
forvin ot W S e famfad W
qifer 3= o, Tenfient 3R SoSt i S
TRt IR W SR & feeeiEl &5
TR AT ST Goh| 9 33T i Wi a=dl o
GoricHd 3R SHEYU STd W ST T YEE,
foRM-fhed o YuR 9 TaM=R U9 9= FmiE
T T FHE! T TR I Y STHN SR
Tigel 1 W Heh i S Tehdl €| 3HH 3R
TIAM R e HriTsTeh - 2Teieh Feeet faeent
TTOT &35l o FHE ST aTel FHEst s Fehi
Bl Tehall B
3 gl el IR ekl w TR
oA BRI HiEH § WEEd Fd € iR Fw
T T A fee PR AT % iR
H 2|y fomm i el s o forg
I SUeTed Ul © A SFETER | SEehdl
S el 21 foem wewtEl @l s A
& Sevg Wit W 3W YN €
o a1 e # famm iR drifiet & fag
T S A SR 3 A W o
ygid 3T hE;
o Al § AR SR GrEifieR ufqwist Wi
TedM HET a1 3= Wicdsd &
o TR ufaw & fow 3w W A T U
Il
o o=l A fomm, WEifeR SR wES W
Y& Hadll sl SRR < ;

3| Ta wia fagm w=eii—2009-2010 IS & &g fawntsr

o TEWHl o Sfud STEM SR yHEdES
TNt 2q Sfea gaem 1 eTavashas
1 FHAM;

o T=Al H AU &I Ed I @l oA,
GoHIcHs G i WicdTied e IR qeel
31 WAl Al WA IS Sl W
TR ek ok TSIl (Psychomotor)
IR TEWH IVl Bl =d HE;

o ToRIEeRY U &= o T ween FHar
gfteehior R Suge Wenfifwar 1 fomma
3R e ufifeerfadl o wafuq whiga
SR Tl sl Wiedga we;

o gfawfiEl o difges $AMSH, Sa-wme
3R Hiedwehdl = HE;

o SFEINU § AN ! @R T 3R
W o G- fom o famm
IR UrEfeRT w1 g o aR H Smfa
I h{Hl;

o fomm, dRIfE @R wEeM & HER =g
IR deheiten forehfdd sl

Reforal % fora amd
ol o fau T Wi fogm 98eii—2009-2010
Tg a=d o fau 378 SEREEE T UL
TR TREH—2010 =1 g foma ‘formm, draifirent
e TN’ BT T w: Su-fawe g

1. Soerg aRada—HRoT qar gRumm;

2. %‘ﬁﬁw;

3. TME e & fau sa-fomm;

4. GO 9O HER G




5. %ﬁﬁFWSﬁ'{"TﬁW,

6. Shiel a1 Wergps H o™ Td dehHieh|

¥ 2009-10 H f5fel TR ¥ T wg foam
TeRifE o YRRl o URelN e wied! i S ok
fau feenfdw ot gfea fer o1 @ 2

@) I W foam et | 9t foemerat

T T wfaftea @ 37 e
e U= fogm usei-2010 o
qfferd s 7 Jodioh o fag I
Jferen e SR wiver uRug W
Y sEia |

) gfafseat &t #@im3 o= fau ==

[T, ST Werdl U, ufectsr 3R
e, hefiferen, fae, §-set o femmerm
(ot &1, arg O, A, S, dm
& 9, IRa-Tassd do gfer™, oem
Thed, hara fod gfew @@, gfew
af]) et weud, wefd fo=nm =fey,
qeeedt fomn #fey, Tergw, TRTferet,
AR foren o, fom @] onf ¥ ug
W@ o 90 @4 % U §| afss wmenedi
(At 3R S=a "t W) § U
® wedl ] aiFdl & ST HWehdl 2l
FIIT T/hs IE 39 TWHN § Fag
et T Wl famm yes % Hasen
oI S
FH9 I8 GHvEa w foh Fefafaa geenst
& foenfefai @t wfafeal Tddsma.
I SAUEIG 7 HT S¢:
o T oo™ 9e;
o T fommem gfufa;
o U] Hell faumT o e fawme;
o WATHE. W Hag Ufeersh Tpel (A
fommer™) ; qan
o & fRreror el o Uit Sgeeeia
o)
I HiTed fogm u=wif=l &1 o791 gk
A @F Hd © 991 ST Wit

TER-YER a1 S =nfeel a9 200910
&1 fel @ I59 @R a& faar geeitaar
8q wovil & wigeh #t a9+ & faw
feenfa3sT 4t faeneat 4 /9w Sqctsy
FT 1T/ A F9a 7 qt 39 fgentsen
1 AR T e | ot e
T 3R geh o9 TER-YER T
S| S7eh] Halg TA/ohs e weeh 3R
=g gfaemt @weat a7 g
Jg-aEe(2) W off fe s sw WA
oA e s fe feenfesn &1 T
(W) wa fedt e st § giaes o
&0 § Jfsd w A Thal H A1 S
TOY yeull 91 Hied & faw™ & fou [u
foami &1 o =1 Tehm| 37 9l e
H1 TAELE.ARIA. ®T d9-493e
www.ncert.nic.in W ¥ <@ S Fehel B

(i) 9 HESTR SUHHE, IAW AR 3T

TR-TRT SISl 1 off 9 o ok forg
At feran ST " €@ S o3 e
(STl 3 o yeeifar senfed &1 St
?) ¥ wEd 7 oW oweeitEl A uw
TSl gRI U=fRid ysen | firareRl qen
T S IR
fore sTer e '@ geh|
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wfafedt @t SeiH, Geaieh 3T ardtemT

1. 9% Tsa/ehs Infaa woe gr1 fre/es wia

fom weet emefea Y oS W@ @
T wWia foam uee o gfasfiar 2g
faft= gromi @ gfafteai i sifow w9 9
T FH o fou BHeE G@fafa w1 e
fopan <)

. SHEE gfafa # g eEuEd /ua.eTE .
o wfaffer iR e =@ s g
i IMHer fRan Sul GiEfa 1 98 @
qqul e W@ S Afsul UE wA
gishan oE ST ey yeet &1 S o
T W IE W f S F ghaed
ferer s for ge9f sraftepa iR SifaHl
arel Tet gl ueet 3u| w9 § ufiEheor 3K
YA T % AT B arfeul

. IWF BHe gfffq steren fuEenl o
Tereh e TSI T Hodlh Toar ol
o MRS o STIR Il Iuge furaehi
& U gN Yo Su-fawa H yeieh o
(I=Tm, "MeAHE qon 37) 9 i 39
YR 1 = feRan S

. Y% SU-faw o sfqia uRel eIk wiedl
H =FMA dfaredl w9 g (TA
W o™ T § TERid & 3Y) oA
TR W S wfEu sed wesimEiEd W@
M, BE(A) IR Aricys few(H) w5
I4, fommem w1 AW, URY Gedl dfrw
e (Sheel & ARl § €l Wehdl §) ST
WU 39 g R 9 Giadrht s o9

fererl W oft foafa feran STQ) =1 1w
yfa gt &1 sig=nfe Ruid o @i
TAHISRI. i 7T STHEING i ST

IE gl THLARD. o THRE CF=a
o fou SaRee Tew T fome weeiE
4 weffa fee w9 o wewl ® gt
o FIFEY TAR HI W WHA S| T®
TIHZARE. gu uid o @R fea SW
ael FT3eh FREH € q1 W et
ToE® T fom weeE | oM A weft
e s, Rl iR s foafa
fran S ®1 39T UH Fla 37eFe, o
sRfag arf, 7 feoet 110 016 T 9 &1
ST Gl gl

. USIHT FETE B oF TvE A Wld

fagm usefdt &iv ww-feadta msd

#1 sl fOid ue wE o ey

LA & Uftd &1 S THH

fr=afafe wgl =t e fHan Sme-

(i) 9eeiHt &t i SR Tem

(i) FuEd R gL J9T -V

(iii) HeWE Y9 o STIER UfaurT foremer
1 g, i frnte aen fore
1 T q gew IR Afeen gfaenfE
o IR § gorh-geih Jrad il TEIHE
T AT O oTed T SR vl feraer
F "o ot 3ud SR B =ifeu

(iv) T wWig foqm weel # wsivi
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(v)

weull SR Afeet w1 ge, s
ST WIE (4) H e e
T 2l Ye Su-favE o
TR UREN i FE@ @1 ot g
w9 9 Ioo@ fhar )

YR i g=A foRioaiet qen o=
FHFHAT T ST S S,
fher-3i, T et R 3R 7=
SR/ STENTiTeR HTe w1 e |

(vii)

TedieR (fRu MU AMEEl & STER)
#E o forg forigei @1 Ul

eal o T 3761 AR e
T forg™ W_eH—2010 | 9T ©F
?g foeR & & foau =afa weel
% T R e (Yo Sufand o
T yeRi/Hied) | 39 B HRNI
Higed i Gel o feIg Jo Gt

(vi) gset o u=fdfa wsem/dieal &1

e <4 o fou SWfs ®He 1 ST
o i TARES FH H FIA1 TH F8ar T&H A
e
e
T IV
Hi Y T BH o IYEI Ueh HIE o il T wd WS
SR
=%
T W faam yeeitar—2009-10
fom wa wfvra foren fawm
T Sifereh erEeH IR wiver afteg, o swfag @nt, 7€ fkeelt 110 016
eltthed @ 011-26561742
R[]
aa'ﬂ'lgz : www.ncert.nic.in

: sciencencert@yahoo.co.uk

26

o W faa weeif@Ei—2009-2010 o oo fanfeor

(viii) WETHT H STNIeR i STTHIG Al




W9l oF Yedilehe e HIUSS

THHE M. g =4l & fau Samids T8%
T o gt ufa ad stEife w5 S ©
Sod qaadt ad # smita ™ wla foae
w9 =afa wfafed ot waffa fean sma
T TR T N ShE wfEd WS o WR o
Oeieh i ©q TH&T IHSS oFIT TW@H & %Y
o qen fafy=1 uSifaal 9w gfqaioon o SR
R YR H oAk w ok fau T OERe
g S ® € (YT T Hewdl o Ufavid S
# g E)-

1. =i i 3T YoHITRdl Ua sheamrierd

1 FHEY (20 Hfaw);

2. Yeui/mfea d Hifaedl T TaMER
(15 gfaRma) ;

3. ot gre/fagidsurm (15 gfae)

4. TRl I/ FH Fe/ReT S
(15 9faem) ;

5. HESH/EeE g o fau SyaAifiay
Siferer we TR (15 faee);

6. Toaerll (w8 ara) , gamm, fehrsa
gt (10 9fawmd) ;

7.  TEHU-TREHT o U] i AR,

guia (10 gfa9rd) |

T ot gema o wmar @ fF oA wfafeat =
T e o e S S (1) Hreates W) qen
(ii) 3=a HreAHe TR ITPF G T HHRE!
% YR W Y SU-favg W i wfafear
FAT T S Hehdl B 3R IR SR TEE
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INTRODUCTION

All children are naturally motivated to learn
and are capable of learning. They are natural
learners and knowledge is the outcome of their
own activity.

Children learn through interactions with
the environment around, nature, things and
people-both through actions and through
languages. They construct knowledge by
connecting new ideas to their existing ideas
based on materials/activities presented to
them. The structuring and restructuring of
ideas are essential features as children
progress in learning. They actively engage with
the world around them, exploring, responding,
inventing, working things out, and
interpreting. In order to stimulate creativity
and inventiveness in science, National
Curriculum Framework (NCF) - 2005
emphasises on activities, experiments,
technological modules etc. NCF - 2005 also
encourages implementation of various
curricular activities (even if these are not
part of the examination) through a massive
expansion of non-formal channels such as
organisation of science exhibition at the
national level for school students, with
feeder events at school/block/tehsil/
district/region/state levels. The objective
must be to search and nurture inventive /
creative talent among students. NCF-2005
further envisages the upgradation of
current activity in this regard by many
orders of magnitude, through co-ordination
of state and central agencies, NGOs, teacher
associations etc., financial support and
mobilisation of experts in the country. Such
a movement should gradually spread to
every corner of India and even across South
Asia, unleashing a wave of creativity and
scientific temper among young students and
their teachers.

1 | GUIDELINES FOR THE PREPARATION OF ExHiBITS AND MODELS

Science is a powerful way of investigating
and understanding the world. Therefore, the
teaching of science must enable children to
examine and analyse their everyday
experiences. Every resource must be explored
to enable children to express themselves and
to handle objects. Concerns and issues
pertaining to the environment should be given
importance on all possible occasions through
a wide range of activities involving outdoor
project works. Some of the information and
understanding, flowing from such activities
and projects could contribute to the
elaboration of a publicly accessible database,
which would in turn become a valuable
educational resource. Well-planned student
projects may lead to knowledge generation.
Such projects may then get a place for display
in various science exhibitions.

The National Council of Educational
Research and Training (NCERT), New Delhi
organises Jawaharlal Nehru National Science
Exhibition for Children (JNNSEC) every year
for popularising science amongst children,
teachers and public in general. This exhibition
is a culmination of various exhibitions
organised in the previous year by the States,
UTs and other organisations at district, zonal,
regional and finally at the state level. Selected
schools from all States and Union Territories,
the Kendriya Vidyalaya Sangathan, the
Navodaya Vidyalaya Samiti, Department of
Atomic Energy Central Schools, CBSE affiliated
public (independent) Schools and
Demonstration Multipurpose Schools of
Regional Institutes of Education participate in
this national level exhibition. Like in the past
several years such exhibitions are to be
organised from district to state level during the
year — 2009-10 too. These would form the first
phase of preparation for the 37% Jawaharlal



Nehru National Science Exhibition for Children
to be organised in November 2010. To create a
caring community in a well developed society,
the main theme for the State Level Science
Exhibitions for Children (SLSEC)-2009-10
would be ‘Science, Technology and Society ’.

We confront many crucial issues as a

rapidly progressing society, which are directly
or indirectly related to science and technology.
Among these issues, there are a number of
daily and real life situations. There are various
problems related to climate change, global
warming, resource depletion, pollution,
health, nutrition and environment. Children
need to be aware of such situations, issues
and problems that the society is facing. It is
aimed to empower them to apply their
scientific and technological knowledge and
their mathematical understanding to solve
them in order to sustain well being of people
of modern society. They should understand
how human societies unlimited use of natural
resources affects the quality of life and
ecosystem. Children need to be encouraged
to appreciate and participate in the
responsible use of science and technology for
the benefit of the society. They should also
have a scientific vision about different issues
and the ability to acquire and process
information about scientific and technological
developments and their long term
implications on society.

The main objectives of the exhibitions are:

e to provide a forum for children to
pursue their natural curiosity and
inventiveness to quench their thirst for
creativity;

e tomake children feel that science is all
around us and we can gain knowledge
as well as solve many problems also by
relating the learning process to the
physical and social environment;

e tolay emphasis on the development of
science and technology as a major
instrument for achieving goals of
self-reliance and socio-economic and
socio-ecological development;

e to highlight the role of science and
technology for producing good quality

and environmental friendly materials
for the use of society;

e toencourage children to visualise future
of the nation and help them become
sensitive and responsible citizens;

e to analyse how science and technology
have developed and is affected by many
diverse individuals, cultures and
societies;

e todevelop critical thinking about global
issues to maintain healthy and
sustainable societies;

e to appreciate the role of science and
technology in meeting the challenges of
climate change, opening new avenues in
the area of agriculture, fertiliser, food
processing, biotechnology, green energy,
information and communication
technology, astronomy, games and
sports etc.;

e to apply mathematics to visualise and
solve problems pertaining to everyday
life etc.

It is envisaged that students and teachers
would try to analyse all aspects of human
endeavor with a view to identify where and
how the new researches and developments
in science and technology can bring and
sustain progress of society leading to
improvement in the quality of life.
The organisation of science exhibitions would
also provide opportunities to all participating
students, teachers and visitors to get
acquainted with different kind of equipments,
devices and techniques. This exercise would
enable the students and teachers to generate
scientific ideas for addressing various
problems of the society.

In order to facilitate the preparation of
exhibits and models for display and the
organisation of State Level Science Exhibitions
during 2009-10, six sub-themes have been
identified. These are:

Climate Change-Causes and Consequences;
Green Energy;

Biology in Human Welfare;

Information and Communication Technology;
Mathematics and Everyday Life;

Science and Technology in Games and Sports.

oot N~
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The importance of each sub-theme in the
context of the main theme and a number of
ideas for development of exhibits are given
below. However, these ideas are only
suggestive. Participants are free to develop
exhibits based on other related ideas of their

choice.

THEME : SCIENCE, TECHNOLOGY AND SOCIETY
1. Climate Change—Causes and
Consequences

Climate change is emerging as perhaps the
greatest environmental challenge of the 215t
century. Climate change refers to any
significant change in measures of climate (such
as temperature, precipitation or wind) lasting
for decades or even longer. These changes may
result from change in earth’s orbit around the
sun, change in intensity of sun rays, change
in ocean circulation, and various activities of
human (like excessive burning of fossil fuels,
deforestation, urbanisation, desertification etc.)
that change the atmospheric composition.
Climate is always changing, but scientists
are concerned that global warming caused by
human activities has overtaken natural
fluctuations in climate and that this is having
serious consequences for people and the planet
earth. It can upset the delicate ecological
balance of the earth and its living organisms.
Data of tree growth, tropical air temperature
and carbon dioxide emission collected over 16
years indicate that a warming climate may
cause the tropical forests to give off more carbon
dioxide than they take up. Climate change
affects all - plants, people and animals. Human
health can be affected directly or indirectly by
climate change, through extreme periods of
heat and cold, storm and smog episodes and
climate sensitive diseases such as malaria,
yellow fever and dengue. Melting of glaciers,
sea level rise, exposure to climate disaster due
to erratic weather patterns, food insecurity,
water stress, declining health, collapsing
ecosystem are various consequences of climate
change. Many species are on the verge of being
extinct. Loss of key predator or key species may

affect the life cycle of other organisms in the
food chain. Even small change in climate may
cause fundamental disruptions in habitat.

Floods, droughts, famines and social
conflicts resulting from climate change also
threaten the developmental goal. Our lives and
livelihood are destroyed when we are deprived
of land, food, water, forest, natural resources,
and energy. About 700 million people of India
depending directly on climate sensitive sectors,
such as agriculture, forest and fisheries for
their livelihood will face the brunt of the
consequences of climate change. Good thing is
that change has been gradual so far. Therefore,
the effects of climate change have the potential
to be manageable. In this scenario, we need
sustainability literacy for all, to better
understand the world in which we live and face
the future with hope and confidence.

The objective of this sub-theme is to foster
awareness about the causes and consequences
of climate change on a sustainable society and
to help children become environmentally and
socially responsible global citizens. Children
should be sensitised that many activities of our
daily life can have an effect on our immediate
surroundings and on places as far as
Antarctica, because climatic change issues are
not confined to the boundary of any one
country.

The exhibits/models in this sub-theme
may pertain to:

e studies of impact of climate change on

agriculture;

e energy footprint and methods to reduce
greenhouse gases;

e conditions of drought, flood, famine,
and effective measures required to
combat them;

e reclamation of riverbanks and flood
affected areas for the rehabilitation of
landless people;

e activities that add/reduce carbon
dioxide in atmosphere/demonstrate
balancing of carbon cycle;

e effect of climate change on carbon cycle
and water cycle;

e estimating one’s carbon footprint on
the globe;
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e measure to control air/water pollution/
various methods of air/water
purification/effect of pollution on living
beings;

e human susceptibility to infectious
diseases through malnutrition due to
climate stress and ways to controlling
them/studies of the impact of global
warming on human health (spread of
epidemic like dengue, malaria, yellow
fever etc.);

e adoption of living beings to increased
temperature for their survival;

e designs and development of automatic
weather-recording devices;

e use of ecofriendly and innovative
devices that may help in combating
climate change;

e estimation of school’s green house
gases emission and ways to mitigate
their impact on school climate;

e controlling water-borne infection
related diseases;

e managing/recycling solid wastes;

e innovative designs/methods of waste
water recycling/reclamation/using
recycled water in industries /homes;

e desalination technology to remove salt
and other minerals from water;

e dripper clogging removal in waste
water irrigation;

e ground water recharging using water
of impaired quality;

e innovative technologies/designs of
sanitation/hygiene related issues;

e desertification of soil and its remedy;

e innovative designs for enhancing
efficiencies of existing lighting system/
automobiles/machines/stoves/
chulhas;

e innovative designs/technologies of
environmental friendly electricity
generation;

e devices for the assessment of wind
energy/solar insulation;

e innovative methods to reduce ozone
pollution;

e mathematical modelling and computer
simulation of climate dynamics/

prediction of weather phenomena
based on a number of predictors;

e mathematical modelling to show
spread of forest fire depending on the
types of trees, weather and nature of
the ground surface; etc.

2. Green Energy

The term ‘green energy’ is used for those energy
sources which are considered to be environment
friendly. This term is synonymous with the
widely accepted term ‘renewable energy’.
Renewable energy sources can be renewed,
regenerated or replenished over a short period
of time through natural processes. These energy
sources, therefore, are perennial. These are
perceived to produce less pollutents and result
in lower environmental pollution and carbon
emission. It has already been shown in India and
in many other countries that it is possible to
reduce the energy consumption without
compromising with the quality of required
energy services. The most logical way to reduce
energy consumption is to use available energy
in the most efficient manner and to minimise
energy wastage. It is a well documented fact that
the carbon emission per unit of electricity
produced from renewable energy technologies
and energy efficient cogeneration based power
plants are significantly lower than the fossil fuel
power plants.

Ever increasing greenhouse gas emission
into the atmosphere and related climate change
is now recognised to be one of the major
challenges for mankind. In order to minimise
the perils of climate change, it is therefore
necessary to urgently take up measures to
reduce carbon footprint. Energy production
and its uses contribute much towards carbon
emission. Therefore, increasing the use of
green energy and enhancing energy efficiency
of existing technologies, carbon emission can
be mitigated.

Though India has a large reserve of fossil
fuels but because of its growing demand of
energy, the country is now a net importer of
energy. Currently the installed power
generating capacity in the country
is over 146,000 MW; the majority of which
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(around 70 per cent) comes from burning of
coal, gas and oil. Large hydroplants contribute
14 per cent and nuclear energy around 4 per
cent. The contribution of renewable energy
technologies in installed power generating
capacity in the country is around 9 per cent
with contributions from wind, small
hydroplants and biomass. Prima-facie, use of
renewable energy may appear costlier than the
conventional energy, but keeping in mind its
benefits, which include assured availability of
power and a much lower contribution towards
global warming, it is worthwhile that India has
evolved an action plan to make judicious use
of renewable energy resources. Some of the
renewable sources of energy in India are
described below.

Solar Energy: This tremendous potential
of energy can be harnessed using a variety of
devices. With recent developments, solar
energy systems are easily available for
industrial and domestic use (heating) with the
added advantage of minimum maintenance.
Most of the developed countries are switching
over to solar energy as one of the prime
renewable energy sources. The current
architectural designs make provision for
photovoltaic cells and necessary flow of heat
while making building plans.

Wind Energy: It is one of the most efficient
alternative energy sources. Globally, use of
wind energy is growing at the rate of 30 per
cent annually. There has been a good deal of
development in wind turbine technology over
the last decade with many new companies
joining the concern. Wind turbines have
become larger. Their efficiencies and
availabilities have improved. The concept of
wind farm has become very popular. Efforts
are being made to combine it with solar energy
to provide a total self sustainability to the
project. The cost of production of wind energy
will reduce with increase in its usage. This is
indicated by a boom in wind turbine market.
India now ranks as a “wind superpower”
having a net potential of about 45,000 MW
only from 13 identified states.

Hydroelectric Power: India has a huge
hydropower potential, out of which around

20 per cent has been realised so far. The new
hydro projects are facing serious resistance
from environmentalists. Resettlement of the
displaced people with their lands is one of the
major issues. The dislocation of human
settlements causes physical and psychological
stress.

Biomass Energy: It can play an important
role in reducing India’s dependence on fossil
fuels (primarily coal) by making use of
thermo-chemical conversion technologies. In
addition, the increased utilisation of biomass-
based fuels will be instrumental in
safeguarding the environment, sustainable
development, health improvement in rural
areas and creating new job opportunities.
Biomass energy could also aid in modernising
the agricultural economy. A large amount of
energy is expended in the cultivation and
processing of crops like sugarcane, food
grains, vegetables and fruits which can be
recovered by utilising energy-rich residues for
energy production. The integration of
biomass-fuelled gasifiers and coal-fired
energy generation would lower investment.
Electrification of villages using biogas is one
of the most prestigious programme of the
Government of India.

Waste-to-energy: These are the efforts of
entrepreneurs to provide environment friendly
management and disposal of wastes, as well
as the generation of clean electric power from
a variety of wastes. Waste-to-energy facilities
produce clean, renewable energy through

thermo-chemical, biochemical and
physicochemical methods.
Micro-generation: The traditional

“mega-power” production of electricity is
insufficient today because of exponential
industrial growth and high living standards.
Micro-generation is also called “micro-power”.
It is the generation of zero or low-carbon
electrical power by individuals, small
businesses and communities to meet their own
needs and can act as a catalyst for cultural
changes in consumer attitude. It is both a
serious form of clean energy production and
also a cultural movement that is gaining
momentum worldwide.
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Micro-generation technologies include
small wind turbines, biomass gasifiers, solar
power, micro-hydro, or a combination of these
technologies. Hand held solar and wind-power
recharging devices for personal electronics, as
well as advanced photovoltaic cells, biomass
and wind-turbine systems for domestic and
industrial power generation are result of
technological advances.

The main purpose of this sub-theme is to
make children feel the need to study and
analyse various aspects of green energy — its
generation, transmission, distribution and
management besides realising its cost
effectiveness and positive impact on the
environment and society.

The exhibits/models in this sub-theme
may pertain to:

e green roof technologies/roof
mounted solar technologies such as
solar water heater, solar lighting
system/heating system of a building
by solar heater;

e devices to make breeze funneling
towards your home /natural cooling of
the house;

e designs of insulated bricks for very
cold/hot places/methods of heat
retention in materials/heat control in
the design of house;

e green bricks using waste materials/
different innovative materials for
furniture/construction/road laying;

e innovative designs of solar cooker/solar
distiller/solar dryer for food processing/
solar heated houses;

e solar thermal electricity/community
solar project;

e innovative designs for installation of
solar tower/ mounting solar panels for
electrification in buildings;

e hybrid solar lighting (solar illumination
by routing daylight into the interior
part of the building by reflecting a
focused beam of sunlight through
optical fiber cables);

e studies of variation in sunshine
intensity at a given place for developing
indigenous method of its usage;

projects for measuring availability of
solar/ wind energy in a given area;
wind turbines for domestic use with
vertical/horizontal axis;

designs of low noise wind farm;
innovative/indigenous designs of
domestic hydroelectric generator/wind/
water mill for grinding grains/ drawing
water from the well and to generate
electricity;

use of tidal waves/ocean currents/
salinity gradient for generating
electricity;

wave energy from oscillating water
column/ocean thermal energy;

tidal barrage generator/conversion/
production of energy from tornadoes/
floods/cyclones;

innovative designs of geothermal
house/green building/environment
building which harvest energy, water
and various materials/self sufficient,
sustainable village/office/home designs;
various ways of harnessing geothermal
energy such as energy from hot
springs/electricity generated from
naturally occurring geological heat
sources;

geothermal desalinisation/geothermal
power/geothermal heating — controlling
heating and cooling of a building using
underground heat by vertical/
horizontal loops;

production of electrical energy from
mechanical energy/nuclear resources;
energy from biomass such as
seaweeds, human/animal wastes,
keeping in view environmental
concerns;

improvised designs of biogas/biomass
plant/improvised technologies for
effective usage of biofuels;

fuel farming/bio diesel from plant oils
(obtained from canola, palm oil, micro
algae oil, waste vegetable oil etc);

low cost liquid fuel (bio-ethanol,
bio-methanol from cellulose biomass
by improving conversion techniques);
impact of bio-energy on food security;
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e role of mnanotechnology and
superconductivity in harnessing
energy;

e innovations in batteries/inverters/
photovoltaic cells to reduce cost;

e usage of technology for production,
storage, transport for using hydrogen/
methane/CNG as fuel;

e designs/models of fuel-efficient
automobiles/machines;

e innovative designs of internal
combustion engine which can function
on various biofuels;

e innovations in mechanism of
extraction, storage and processing of
fossil fuels; etc.

3. Biology in Human Welfare

The contribution of the advancement in the
field of Science and Technology for the benefit,
comfort and welfare of mankind is
unquestionable. Right from revolution in the
field of agricultural production to feed ever
increasing population, industrial development
for fulfilling the growing needs of human
society, fast development in the field of
transport and communication due to which
no place on the earth is far from the reach,
rapid strides in the area of information and
communication technology, advancement in
the field of medical science to space
exploration, the role of Science and
Technology is remarkable. It is the scientific
and technological development that has
transformed the primitive cave dweller human
being into a modern technology dependent
society.

In the remarkable development of the
human society, the role of Biological Sciences
is in no way less important than any other
area of Science. The understanding of
biological phenomena and principles have led
to the innovations and development of a
number of technologies for the benefit of
mankind. If we consider the field of agriculture,
we have gone far from the era of developing
high yielding varieties of crops for increasing
the agricultural productivity. The genetic
manipulation technologies have enabled us to

develop crops which are resistant to specific
pest or grow in adverse conditions.
The understanding of the biology of pests and
crops has evolved appropriate methodologies
and devices in which the use of harmful
chemical insecticides and pesticides can be
avoided. Similarly, in medical sciences, there
is an endless list of achievements. Starting from
the discovery of the first antibiotic i.e. penicillin
to the most modern cutting edge concept of
gene therapy, the understanding of the
principle of various phenomena occurring in
the living organisms and its appropriate
application forms the basis for all such
discoveries and inventions. Advancement in
genetic manipulation technique have brought
revolution in the production of a number of
drugs, vaccines, antibodies and hormones.
It is the genetic manipulation techniques,
which has provided the pathway for the gene
therapy. The story does not stop here.
Knowledge of the fundamentals of
microorganisms has enormous contributions
in the production of food and beverages. The
production of biogas from a large variety of
biodegradable wastes using microorganism is
an excellent alternative to conventional energy
resources. The entire sewage treatment
mechanism is fundamentally based on the
characteristic features of the microorganisms.

Besides these, the tools and techniques
developed or being developed in the area of
molecular biology such as genetic
manipulation techniques and genome
mapping programmes have the potentialities
of predicting the occurrence of diseases well
in advance. This may be of great help in either
avoiding the disease or even planning for an
appropriate and timely treatment. Also, these
techniques and programmes mentioned above
coupled with the advanced areas of biophysics
dealing with nanotechnology can provide an
alternative for tailor-made and targeted
treatment programme for curing a disease.

Thus, the main objective of this sub-theme
is to sensitise children about the overall
implications and contributions of the
biological phenomena and living organisms for
the benefit and welfare of mankind.
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The exhibits/models in this sub-theme
may pertain to:

ecological study of plants and animals;
restoration of degraded areas and
habitat of natural biodiversity;
innovative methods of harvesting and
using plankton;

schemes/designs to help reduce
production cost and conservation of
various raw materials;

conventional biotechnological practices
e.g. breeding techniques, tissue
culture/applications of biotechnology,
microbiology, genetic engineering and
genomics to agriculture for improved
and high yielding varieties;

organic farming/organic fertilisers
versus chemical fertilisers/ biodynamic
liquid manure/green manure;
global/local environmental changes
and crop selection;

planning and managing energy crops
(Salix, Poplar, Jatropha, Jojoba etc.);
use of biotechnology for economically
and ecologically sustainable biofuels;
environment friendly measures of pest
control;

applications of biotechnology and
genetic engineering in improving
animal breeds and animal products
that are used as food/advantages and
disadvantages of genetically modified
(GM) food/present status of gene
therapy and its future scope;
innovative/inexpensive /improved/
indigenous technologies/methods of
irrigation/harvesting/storage/
processing/preservation/conservation/
transport of agricultural products and
food materials;

growing plants/fruits without seeds;
analysis of food items for their content
like sugar, protein, fat etc.;

analysis of milk and milk products to
find out the role of micro-organism;
comparative analysis of fresh food/left
over food and rotten food and growing
of micro-organism;

e analysis of sewage/industrial affluents
to identify micro-organism;

e sugar levels in plant sap at different
times/dates;

e best conditions for mushroom
production and growth of ferns;

e cultivating biofuel as windbreaks at
agricultural land;

e sustainable land use practices/
ecologically sustainable farming
methods;

e analysis of soil samples for their
components/depletion of essential
micronutrients in the soil and its
control measures;

e desilting and renovation of ponds,
tanks and reservoirs;

e innovative/improvised technologies to
manage water shortages and water
surpluses;

e development of low cost technologies for
producing potable water/local method
of purification of water (impact study
as well);

e water-borne diseases, analysis of water
samples and identification of
pathogens;

e demonstration of blood pressure
through self designed kit;

¢ identification and collection of locally
available medicinal plants known and
tested in the control of diseases (cut/
burn/pain etc);

e diagnostic tools for diseases in animals
and plants;

e awareness on indicators of diabetes
(collection of urine sample and
testing); etc.

4. Information and Communication
Technology

We live in a highly globalised and
interconnected world today. There has been a
global expansion of electronic information in
recent times. This has greatly helped in
improving upon the quality of life. Today,
computers are being increasingly connected
with each other through local area as well as
global networks. Millions of computers in this
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world are connected to the Internet, facilitating
the accessibility to information within a very
short time, say a few seconds. Information of
every conceivable topic of human interest is
being put up on the internet by individuals and
institutions. Use of fax, mobile phone, e-mail,
have become a common day affair in all walks
of life. The convergence of multiple
communication systems have revolutionised
learning and knowledge sharing. The ability
to access and manage these information and
knowledge repositories is important in the
development of both the individual as well as
the society.

To live and work in information rich
technological society, children should be
exposed to experiences that encourage them
to value the ever increasing capacity of
information and communication technology
and to appreciate its role in human affairs.
They need to adapt/adopt new technologies to
collect, process, analyse, synthesise, evaluate
and share knowledge with others. The task of
management of information and its processing
for development oriented information and
inclusive society requires a fairly good amount
of skill. These skillful persons can be
responsible for the use of processed information
in the progress of different areas of agriculture,
health and nutrition, energy, transport and
communication, various industries,
technological aids, clean environment,
availability of potable water, different kinds of
materials, meeting the challenges of climate
change, financial management and many
more.

The objective of this sub-theme is
promoting innovations in knowledge networks
involving information and communication
technology in all segments of the society.
Children need to reason and communicate to
solve problems and to understand effective use
of information and communication technology
for a variety of purposes.

The exhibits/models in this sub-theme
may pertain to:

e demonstrating how the information in

any of the areas mentioned above can
be accessed;

demonstrating the principle and
functioning of modern devices of
communication, such as television and
radio (AM/FM), mobile phone, fax, e-mail,
internet etc., and accessing and
downloading information from them;
designs for making existing operation
of communication more efficient;
showing the use of information
technology for preservation and
conservation of soil/water management
and mapping of water resources;
showing applications of information
technology for improving upon the
quality of seeds of fruits, vegetables and
flowers and breeds of plants and
animals by the use of biotechnology;
showing the use of information
technology for developing improved
designs of machineries for textiles,
engineering goods, machines, tools,
chemicals, drugs and pharmaceuticals,
plastics and ecofriendly materials;
demonstrating the use of information
technology in developing improved
designs/indigenous designs/devices,
which may be used on a small scale for
production/manufacturing of utility
items of daily use;

applications of information and
communication technology in making
innovative designs of weaving, pottery,
metal and leather wares, dyeing,
printing and other crafts practiced in
cottage industry;

use of information technology for
developing devices to demonstrate the
control and measurement of noise, air,
water and soil pollution due to rampant
industrial development;

efficient use of multimedia in making
the teaching-learning process more
interesting and effective/in enhancing
creativity of children and teachers;
developing software with testing
mechanism inbuilt in them which may
help individual students to learn at
their own pace;
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e developing innovative designs/models
of multimedia equipments/materials
and packages for the children with
special needs, especially with visual
and audio impairment;

e exploring uses/applications of
information and communication
technology in generating employment/
eradicating illiteracy;

e technologies of emerging web designs/
effective use of bookmark sharing;

e projects against attack aimed on
information services/cyber security.

e technologies in forecasting and warning
of cyclones, floods and storms;

e Dbetter information and public address
systems in the event of disaster to
prevent chaos and confusion;

e improvised/improved devices for
effective communication between
various emergency services—-medical,
police, military and  other
administrative bodies/committees;

e information management from ships
and oceans buoys — use of radars in
cyclone detection/information
management and early warning system
for flash floods;

e use of geo-stationary satellites in
providing information pertaining to
meteorological processes; etc

5. Mathematics and Everyday Life

The fascinating world of mathematics provides
us with an unlimited scope to perceive
problems pertaining to three situations
visualised in the form of concrete, abstraction
and intuition. The important segment of
mathematics - the ability to reason and think
clearly is extremely useful in our everyday life.
Proofs and deductions are the hallmark of
mathematics. Much more than arithmetic and
geometry, mathematics today is a diverse
discipline. It also deals with data,
measurements and observations from science,
mathematical models of natural phenomenon
including human behaviour and social

systems. Its domain is not molecules or cells
but numbers, chance, forms, pattern and
order, algorithms and change. As a science of
abstract objects, mathematics relies on logic
rather than on observation as its standard of
truth, yet employs observation, simulation, and
even experimentation as means of discovering
truth. Mathematics offers distinctive mode of
thoughts which are versatile and powerful,
including mathematical modelling,
optimisation, logical analysis, inference from
data and use of symbols. Experience with
mathematical modes of thought builds
mathematical power — a capacity of mind of
increasing value in this technological age that
enables one to read critically, to identify
fallacies, to detect bias, to assess risk, and to
suggest alternatives.

From medical technology to economic
planning (input/output models of economic
behaviour), from genetics to geology,
mathematics has made an indelible imprint on
every part of modern science, even as science
itself has stimulated for growth of many
branches of mathematics. Applications of one
part of mathematics to another — of geometry
to analysis, of probability to number theory —
provide renewed evidence of the fundamental
unity of mathematics. Despite frequent
connections among problems in science and
mathematics, the constant discovery of new
alliances retains a surprising degree of
unpredictability. Whether planned or
unplanned, the intimacy between science and
mathematics in problem solving, understanding
theories and concepts has rarely been greater
than it is now, in this last quarter of twentieth
century.

Mathematics gives an exactness in thinking
and provides a quantitative approach.
The special role of mathematics in education
is a consequence of its universal applicability.
In general, to solve practical problems we follow
the following steps:

e define variables;

e write equations or inequalities;

e collect data and organise into tables;

e make graphs/illustrations;

e calculate probabilities.
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With the above fragrance of mathematics,
let us observe a situation and examine, how
mathematics is involved in it.

Situation: Suppose our problem is to
estimate the number of fish/fishes in a
pond. It is not possible to capture each of
those fish/fishes and count them. We may
capture a sample from the pond and
estimate the total number of fish/fishes in
it. How can we do this?

For the above situation, let us first take a
sample of fishes. Now, how do we estimate the
entire population? We would have to then mark
the sampled fishes, allow them to mix with the
remaining ones in the pond, again draw a
sample from the pond, and see how many of
the previously marked ones are present in the
new sample. Then, using ratio and proportion,
we can come up with an estimate of the total
population. For instance, let us take a sample
of 20 fishes from the pond and mark them, and
then release them in the same pond, so as to
mix with the remaining fishes.

We then take another sample (say 50),
from the mixed population and see how many
are marked. So, we collect data and analyse it.

One major assumption we are making is
that the marked fishes mix uniformly with the
remaining fishes, and the sample we take is a
good representative of the entire population.

The simplified mathematical problem
developed above is then solved using various
mathematical techniques.

For instance, suppose in the second sample

5 1
50" "¢ 10"
of the population is marked. If this is typical
of the whole population, then

5 marked fishes are present. So,

1
10 th of the population = 20

So, the whole population = 20 x 10 = 200.

Now, we go back to the original situation
and see if the results of the mathematical work
make sense. If not so, we use the model until
new information becomes available or
assumptions change.

Sometimes, because of the simplification of
assumptions we make, we may loose essential

aspects of the real problem while giving its
mathematical description. In such cases, the
solution could very often be off the mark, and
not make sense in the real situation. If this
happens, we reconsider the assumptions in
first step and revise them to be more realistic,
possibly by including some factors which were
not considered earlier.

For instance, the number may not be the
actual number of fishes in the pond. We next
see whether this is a good estimate of the
population by repeating the above steps a few
more times, and taking the mean of the results
obtained. This would give a closer estimate of
the population.

To encourage and stimulate students'
interest in Mathematics, some of the
mathematical principles being transacted at
school stages with their applications have been
indicated below.

The exhibits/models in this sub-themes
may pertain to:

e principles of sequence and series in
several spheres of human activities viz,
calculating the amount of money over
certain period of time under given rate of
simple interest or compound interest/
finding depreciated or increased value of
a certain commodity over a period of time;

e determining expenditures needed for
manufacturing water tank/rectangular
box/cylindrical/cone shaped objects of
a certain material provided cost of
material per square/cube/unit are given;

e using principles of permutations and
combinations to count the number of
arrangements and selections,
(for example, determining how many
routes are there from City A to City C
via City B provided there are five routes
from City A to City B and seven routes
from City B to City C);

e determining perimeter, area of a region
bounded by polygons/the
circumference and area of a circular
region/surface area and volume of
cube/cuboid/cylinder/cone/sphere/
hemisphere of solid when two basic
solids are joined together;

Guidelines for State Level Science Exhibitions-2009-10

51



construction of sphere by revolving circle
about its diameter/right circular
cylinder by revolving rectangle/right
circular cone by revolving right angled
triangle/construction of conics,
parabola, ellipse and hyperbola by
cutting double napped cones by planes;

analytical tools such as conics used in
designing parabolic reflectors in
automobile head lights/suspension of
cable bridges/loud speakers in radio;
principles of symmetry for indirect
measurement for the height of certain
object;

finding the ratio of area of triangular
regions in terms of ratio of their
corresponding sides;

determining ratio of quantities of
substances in the formation of
compounds or mixtures;

application of semi-elliptic springs and
elliptic shaped gears in engineering and
industry;

constructing an open water tank of
maximum capacity by cutting squares
of same size at each corner of the sheet
and folding up the sides by using given
rectangular sheet of metal/finding
when the reservoir will overflow by
knowing the depth of water at various
instants of time;

designs of parking area for maximum
utilisation of space;

predicting the changes in value of a
particular stock by knowing its present
value through financial institutes;

predicting the population of species
over certain period of time under given
constraints;

estimating/calculating size of
windows/doors/rooms in our school
and home/ estimating number of
plants lying in a particular flower bed/
calculating height of a building/tree;

estimating the degree of uncertainty
regarding the happening of a given
phenomenon such as a candidate

appearing for an interview for a post
may be selected or may not be selected/
it may or may not rain today;
applications of linear programming in
solving problems pertaining to
manufacturing of goods/transport/diet
issues;

study of rotational symmetry in plants
and animals/role of repeated
symmetrical patterns in making fabric
designs, wallpaper etc.;

applications of mathematics in
decorating home e.g., how many rolls
of wallpaper/number of tiles are
needed to cover the wall;

use of triangles/making geometrical
designs on a table cover (for example,
in a circular table of certain radius, a
design is formed leaving an equilateral
triangle in the middle and finding the
area of the design);

using mathematics in cooking and
nutrition/estimating number of
calories and quantity of nutrients
(carbohydrates, proteins, fats, minerals
etc.) in a sample portion of various food
items;

estimating quantity of seeds needed
for a crop/estimating crop yields in a
particular field without cutting or
weighing/estimating/calculating
length of wire needed to fence our
field/estimating life span of an electric
bulb/estimating the volume of blood
inside the body of a person/estimating
amount of water needed to fill a
swimming pool;

establishing a mathematical relation by
considering all possible parameters to
have maximum profit in producing
certain items by a factory;

helping to decide/determine premium
on insurance policies/to make
important decisions in business;
finding instantaneous velocity of a
piston in a cylinder of an automobile
engine; etc.
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6. Science and Technology in Games and
Sports

Games and sports too have benefited from the
advancements in the field of science and
technology. Today, the form and format of
practically all games and sporting events have
undergone a variety of changes due to
application of technology. These changes
pertain to production/fabrication of play
materials, safety of sports personnel, playing
grounds, rules and regulations for umpiring
and/or judgments, coaching and training,
recording data, maintaining records and
similar other activities related to various games
and sports. For example, replacement of
natural guts for threading of lawn tennis
rackets by synthetic fibre and subsequently
with carbon fibre has tremendously affected
the speed with which the ball is now served,
stroked or spun by a player. Protection gears
used by cricket, hockey, football and soccer
players in the field have helped them to raise
the standard of the game without fear of
personal injuries. Similarly, use of synthetic
turf in many field games has brought about
sea changes in the basic techniques of playing
the games. Umpiring decisions and judgments
in many games are now taken on the basis of
action replays of the recordings. The materials
and designs of shoes/spikes used by athletes
in field events like short and long distance
races, high jump and long jump, pole vault,
hurdle races, javelin/discus/shot-put throws
and accuracy in time measuring techniques
have raised the level of competition to new
heights. The basic equipment used in some of
these field events too has undergone changes
in their material, design etc. as a result of
application of science and technology. Same
is true about gymnastics, boxing, wrestling,
weight lifting and fencing as also water sports
like swimming, diving, rowing and many other
games. In fact, none of the recognised sports
and games events have remained untouched

by the impact of science and technology.
Application of science and technology,
especially information technology and
telecommunication, has revolutionised the joy
of watching a game live at the click of a button,
even in the stadium where giant screens not
only bring alive every move of the game but
also help in assimilating intricacies of the play
through closeups and action replays.
Utilisation of the recordings of performance of
a team or an individual in a particular event is
now a well established method for planning
and execution of training/coaching.

The knowledge of nutritional values of
various food items and also evolution of
techniques to estimate nutritional requirements
for developing proper stamina in a person for
a given sports have not only facilitated in taking
proper care of health requirements but have
also led to the enhancement of the level of
competition. So much so, that now there are
specialised branches of study in medicine for
sports nutrition, physiotherapy and injuries.

Unfortunately, there is a negative aspect of
application of scientific knowledge in sports
and games. Use of capacity enhancing drugs
is one of the most familiar examples of this
menace. Here too, the solutions are being
provided by new biomedical techniques and
clinical tests for detecting the use of banned
drugs and other materials for sporting gears.

The exhibits/models in this sub-theme
may pertain to:

e determining the speed of a ball/object

moving at high speed;

e demonstrating action of forces applied
as well as friction due to ground
surface/air/water, on motion/trajectory
of ball in football/cricket/tennis/table
tennis or in discus/javelin/hammer
throw events;

e demonstrating how athletes/players
take advantage of streamlining/
conservation of momentum (linear as

Guidelines for State Level Science Exhibitions-2009-10
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well as angular)/laws of motion in
enhancing their performance during
sprint/hurdle race/swimming/high
jump/long jump/diving etc;
demonstrating function of time
measuring devices that can correctly
measure fractions of seconds and how
these are synchronised with camera to
decide position of competitors at
finishing line;

innovative devices/machines for
physical exercises/reducing or
enhancing weight/ facilitating proper
distribution of body weight;

testing to detect use/misuse of drugs/
study of anabolic steroids (used for
stamina building) and their physiological
and side effects;

computer simulations to demonstrate
as to how a ball/shuttle cock gets
deflected when it strikes at different
parts of a bat/racket with different
speeds and/or with modes of spinning/
a corner Kick in a game of football can
be converted directly into goal;

demonstrating how live telecast of
sports and games events is done;

scale models of diving board for
optimising performance of divers;

studies on design/spacing/shape of
spikes of shoes worn by sports persons
in different sporting events to focus on
how basic laws of mechanics are made
use of in enhancing their performance
in a given event;

case studies on materials used for
manufacturing/fabricating various
items like football, hockey balls/sticks/
cricket balls /bats; protection gears like
helmets/anklets/gloves/arm-guards/
wrist-guards/pads/goggles and similar

items used by sports persons in
different events; balls/shuttle cocks/
rackets for playing lawn tennis/table
tennis/badminton; material used for
fabricating pole-vault/javelin/ discus/
time measuring devices and
techniques/ use of natural/artificial
turf/mats and the like. The case
studies should highlight the
application of basic principles/laws of
science, impact due to use of new
materials, impact of technology like
video recording, telecasting besides
impact on the quality of game/level of
performance of individual players and/
or teams as a result of changes
introduced in a particular game/sports
event.

innovative designs of bicycle to
overcome air resistance;

designs to demonstrate role of gravity,
buoyancy and centre of mass in
moving surfboard;

mathematical modelling for (i) indoor
(say carrom, billiards, chess or any
other) and outdoor games to work out
correct moves and/or predict winning
combinations, (ii) to show the trajectory
of a football/volleyball/basket ball
taking contingence of as many factors
(such as ground conditions, speed of
air, size and mass of ball, impulse of
force, height and distance of net/
basket/goalpost) as are possible to
handle;

computer simulations/programmes to
play field games like tennis, cricket,
hockey, football or to show how the
ranking in a racing event (athletics/
swimming/boat race/cycling/car race/
horse race) is done in the case of a close
finish; etc.
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AsTRONOMY — PAST AND FUTURE

Astronomy is the oldest and the most
fascinating science. Astronomy is fun for
children as it stretches their imagination. This
is the science of the universe which includes
the study of nature, motion, laws, history and
the possible future of celestial bodies like the
sun, planets, comets, stars, constellation and
galaxies. It is a versatile subject covering a
wide range of subjects such as history,
physics, chemistry, biology, geology, art and
culture, environment and learning for leisure.
In order to nurture people’s enthusiasm for
the wonder of universe and communicate the
joys and benefits of astronomy, UNESCO has
declared 2009 as the International Year of
Astronomy (IYA).

It is interesting to look through the history
of Astronomy. Human began to understand the
universe 400 years ago with the invention of
telescope by Galileo. How might have been the
craters on the moon looked when observed
through Galileo’s first telescope? Man would
have watched the cycle of the sun because that
cycle told them when crops would be ready for
harvesting. The probable next step towards the
future of astronomy is yet another
Chandrayaan and visit to the planet Mars.
With technology advancing rapidly, the idea of
conquering the space is being more and more
realistic. Hubble Telescope’s two decades
mission ends in 2010. It studies the universe
at optical and ultraviolet wavelengths. The next
generation telescope will scan the sky in
infrared wavelength. It may bring us exciting
discoveries about new stars, orbiting planets,
early universe, brown dwarfs, quasars and
interstellar matters. What happens to
Astronomy in the next 50 years may change
the human civilisation forever. The future of
Astronomy is brighter than any star in the sky.

2 | GUIDELINES FOR ORGANISING SEMINAR ON
POPULARISATION OF SCIENCE

GoALs

e To give confidence to children to be
keen observers and look into the sky
in wonder and curiosity;

e To provide them opportunities to derive
joy in learning about astronomy;

e Todevelop interest in learning science
behind the stars;

e To encourage children in knowing
about astrophysics, astrobiology,
astrogeology and other branches of
astronomy;

e To provide children, opportunities for
debates on the possibilities of
improvement in the quality of our life
from the study of astronomy;

e To bring astronomy to general public.

SUGGESTED ACTIVITIES

e Organisation of lecture and
demonstration programme that provides
opportunity for an interaction of eminent
scientists with general public and
students.

e Discussion on the role of astronomers
of the past in the advancement of
astronomical sciences of the present.

e Screening of films, video and radio
programmes, slide shows, publications
etc. on the issues pertaining to astronomy.

e Organisation of drama, debate etc., on
related issues.

e Presentation by children on topics related
with past and future of astronomy; etc.

e The seminar should be organised
during the days of exhibition in
morning/evening hours.

e Sky watching and identifying various
celestial objects may be encouraged as
an additional activity



3 | GUIDELINES FOR ORGANISING THE STATE LEVEL ScIENCE EXHIBITIONS

FOR CHILDREN-2009-2010

OBJECTIVES

The purpose of science exhibitions is to
develop scientific attitude in the young
generation of our country to make them realise
the interdependence of science, technology
and society and the responsibility of the
scientists of tomorrow. These objectives may
be achieved by presenting the exhibits as an
exciting experience of creativity of children,
innovations through improvisations of science
kits, and various devices and models for
providing solutions to many present and
future socio-economic problems particularly
those confronted in the rural areas, using
available materials and local resources.

The exhibition will help children and
teachers to learn from each other experiences
and motivate them to design and develop
something new and novel. It will also provide
a medium for popularising science and
increasing awareness among the public
towards it. The objectives of organising
science exhibitions may briefly be put as
follows:

e stimulating interest in science and
technology and inculcating scientific
spirit in younger generation;

e exploring and encouraging scientific
and technological talent among
children;

e inculcating in them a sense of pride in
their talent;

the
relationship between science and

e making children realise
technology and society;

e understanding the need for proper
management for the optimum
utilisation of resources and prevailing
technologies;

e providing exploratory experiences,
encouraging creative thinking and
promoting psychomotor and
manipulative skills among children
through self devised exhibits or models
or simple apparatus;

e encouraging problem solving approach
and developing the appropriate
technologies, especially for rural areas
and integrating scientific ideas with daily
life situations;

e inculcating intellectual honesty, team
spirit and aesthetic sense among the
participants;

e popularising science among masses
and creating an awareness regarding
the role of science and technology in
socio-economic and sustainable
growth of the country;

e developing appropriate techniques for
communication of science, technology

and its management.

CALL FOR ENTRIES

The main theme for the State Level Science
Exhibitions—2009-2010 and for the 37th



Jawaharlal Nehru National Science Exhibition
for Children — 2010 would be 'Science,
Technology and Society'. The identified six
sub-themes are:

1. Climate Change—Causes
Consequences;

and

2. Green Energy;

w

Biology in Human Welfare;

4. Information and Communication
Technology;

5. Mathematics and Everyday Life;
6. Science and Technology in Games and
Sports.

In order to facilitate the preparation of
exhibits and models for display in district to state
level science exhibitions during 2009-2010,
Guidelines for the Preparation of Exhibits and
Models are also being communicated.

(i) Children from all schools [including
government, government-aided, public
and private, catholic, mission, armed-
forces (Army, Air Force, Navy, Sainik,
BSF, ITBP, Assam-Rifles, CRPF, Police
etc.), DAV management, Maharshi Vidya
Mandir, Saraswati Vidya Mandir,
Navyug, Municipality, Bhartiya Vidya
Bhavan, Science Clubs etc.] are eligible
to participate in State Level Science
Exhibitions. Preference may be given for
students in senior classes (i.e. in
secondary and higher secondary stages).

Note for all State Level Science Exhibitions
coordinators belonging to state/UT
governments:

It may please be ensured that entries from
the following organisations are not forwarded
to NCERT:

¢ Kendriya Vidyalaya Sangathan;
e Navodaya Vidyalaya Samiti;

¢ Department of Atomic Energy Central
Schools;
e CBSE affiliated Public Schools
(independent schools); and
e Demonstration Multipurpose Schools
of Regional Institutes of Education.
The above mentioned organisations
conduct their own science exhibitions
separately. They would send their selected
entries for consideration for participation in
JNNSEC—2010 to the NCERT directly.

(i) Wide publicity should be given for
inviting entries. Guidelines for the
Preparation of Exhibits and Models for
display in district to state level science
exhibitions during 2009-2010 should
be provided to all schools. These
guidelines may also be translated in
local languages, if possible, and be given
wide publicity. This may also be given
on the Internet website(s) of the
respective states/union territories and
other participating organisations. It is
also envisaged that guidelines be printed
in local language(s), Hindi, and English
in the form of a booklet for their
dissemination among all the schools for
generating the ideas for developing the
exhibits and models. These guidelines
can also be viewed on NCERT website
(www.ncert.nic.in ).

(iij) Public
Industries, and other Non-government

Sector Undertakings,
Organisations working in the areas
(where these science exhibitions are
organised) may also be invited to
participate as the exhibits displayed by
them would be of instructional value for
the children and teachers.

Guidelines for State Level Science Exhibitions-2009-10
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SCREENING, EVALUATION AND MONITORING OF ENTRIES

A screening committee should be set
up to finalise the selection of entries
from the various institutions for
participation in the State Level Science
Exhibition for Children in case
Districts/Regional Level Science
Exhibitions are not being organised by
the state/UT.

The Screening Committee may consist
of representatives of SISE/SIE and
some selected representative
institution(s). All records about the
meeting of the committee should be
maintained. The selection procedure
adopted should lay more emphasis on
the quality of the exhibits rather than
quantity. It should be ensured that the
exhibits are not crude and hazardous
and have good finish and are
presentable.

The above mentioned Screening
Committee or a separate panel of
judges should evaluate the exhibits
according to the criteria of evaluation
attached herewith. Best three exhibits
in each sub-theme from each category,
viz., higher secondary and others must
also be selected by the said panel of
judges.

A separate list of the selected entries of
the exhibits and models under each
sub-theme (to be displayed in the state
level science exhibition) must be
prepared. This must contain the name
of the exhibit/model, names of the
student(s) and guiding teacher(s),
name of the school and a brief
information about the exhibit (may be

in two sentences only). This list may
also be distributed among all
participating children and teachers.
A copy of this list should be forwarded
to NCERT together with the formal
report of the exhibition.

Such a list may be prepared in
accordance with the NCERT un-priced
publication on “List of Exhibits”, to be
displayed in Jawaharlal Nehru National
Science Exhibition for Children. It is
published every year and distributed
to all participating children, teachers,
and visitors during the JNNSEC.
A copy of this may be obtained from
the Head, Department of Education
in Science and Mathematics,
National Council of Educational
Research and Training, Sri Aurobindo
Marg, New Delhi 110 016.

A formal report of the State Level
Science Exhibition and Seminar on
Popularisation of Science should reach
NCERT within one month after the
conclusion of the exhibition. It should
include the following;:

(i) Dates and venue of exhibition.

(i) Proformas I -V duly filled up.

(iii) List of schools participating and the
number of students/teachers
participating as per the proforma
attached. Break-up of the male and
female participants should also be
given. It should also reflect on the
number of rural and urban schools,
that participated in the exhibition.

(iv) List of entries of the exhibits and
models being displayed in the state
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level science exhibition, as explained
in paragraph (4) above. Number of
exhibits displayed under each
sub-theme should also be
mentioned separately.

(v) Highlights of the exhibition

including other activities such as
lectures, film shows, book exhibition
etc. and participation of other
scientific/industrial organisations.

exhibition (in accordance with the
Criteria for Evaluation of Exhibits).

(vi)) List of selected exhibits being sent

for consideration for display in
JNNSEC - 2010 bearing the name
of student, teacher, school, etc. and
their write ups for consideration for
participation in JNNSEC - 2010.
(A proforma for information about
the exhibit/model is also attached

(vi) Panel of judges for evaluating the
exhibits/models displayed in the

for this purpose).
(viii) Number of visitors to the exhibition.

The Report
and
Proformas I-V
Should strictly follow the above format and be forwarded
within one month

after the conclusion of the exhibition to :

Dr Shashi Prabha

Co-ordinator

STATE LEVEL SCIENCE EXHIBITIONS FOR CHILDREN—2009-2010

Department of Education in Science and Mathematics
National Council of Educational Research and Training
Sri Aurobindo Marg, New Delhi 110 016

Telefax: 011-26561742
e-mail: sciencencert@ yahoo.co.uk

Website: www.ncert.nic.in
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CRITERIA FOR EVALUATION OF EXHIBITS

The Jawaharlal Nehru National Science
Exhibition for Children, organised every year
by the NCERT, receives entries for consideration
for participation from States/UTs selected from
the State Level Science Exhibitions held in the
preceding year. In order to keep a uniform
criteria for evaluating the exhibits in all
States/UTs and on the basis of the feedback
received from different agencies, the following
criteria for judging the exhibits is suggested
(the percentage given in bracket are suggestive
weightages):
1. Involvement of children’s own creativity
and imagination (20 per cent);
2. Originality and innovations in the
exhibit/model (15 per cent);
3.  Scientific thought/ principle/ approach
(15 per cent);

4. Technical skill, workmanship and

craftsmanship (15 per cent);

5.  Utility/educational value for layman,

children, etc.; (15 per cent)

6. Economic (low cost), portability,
durability, etc. (10 per cent); and

7. Presentation - aspects like

demonstration, explanation, and

display (10 per cent).

It is further advised to divide the entries
into two categories, viz., (i) upto secondary level;
and (ii) higher secondary level. On the basis of
the criteria suggested above, three entries from
each sub-theme may be selected and
forwarded to NCERT for consideration for
participation in JNNSEC-2010. Besides the
popularisation of science, the objective of this
activity is to search and nurture inventive or
creative talent among children. Judges are
requested to evaluate the entries on the basis
of pupils’ involvement. Imagination and
innovations made by the child in designing the
exhibit/model should be assessed. They
should also judge whether the model is
traditional or an improvement over the
traditional model or it is innovative. Various
skills involved in constructing the exhibit and
model, the degree of neatness and
craftsmanship may also be taken into account.
Every effort must be made to rule out the
tendency of procuring the ready-made
exhibits /models.

General layout of the exhibit, relevance,
clarity of charts accompanying the exhibit and
overall attractiveness to the layman and
children should also be assessed. Working

models should be encouraged.
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ExPENDITURE NORMS

The ‘Grant-in-Aid’ provided by the NCERT to
respective states/UTs is a catalytic grant for
organising the State Level Science Exhibitions
and Seminar on ‘Popularisation of Science’.
States and UTs are expected to spend the
additional expenditure, if any, from the state
funds. The funds given to the States/UTs are
to be utilised exclusively for meeting the
travel and boarding costs of participating
students and their teachers and experts. It
is suggested that the following norms of

payment may be followed:

1. For Organising the Seminar on
Popularisation of Science

(i) The seminar should be organised
during the days of exhibition in
morning/evening hours.

(i) Honorarium to four (two outstation and
two local) experts/scientists may be
disbursed at the rate of Rs 500.00 each.

Note : The expert/scientist should be
preferably from a research institute/

laboratory/ university.

(iii) Travelling allowance to two outstation
experts/scientists from a maximum
distance of 500 km may be disbursed as
per the state/central government rules.

(iv) Daily allowance and incidental charges
to two outstation experts/scientists for
a maximum of three days may be
disbursed as per state/central
government rules.

(v) Conveyance charges to two local
experts/scientists may be disbursed as
per state/central government rules.

(vij Contingency grant for tea/coffee with
light snacks; typing/photocopying/
cost of transparencies/transparency
pens/CDs etc.: Rs 2,500.00

2. For Organising the State Level Science
Exhibitions

() Honorarium to four (local) judges may
be disbursed at the rate of Rs 500.00
each.

(i) Only one student and one teacher may
be permitted to participate with each
exhibit. However, for more than one
exhibit from any one school, only one
teacher may be permitted to
participate.

(i) Travelling allowance: actual second-
class sleeper rail/bus (non-AC) fare.

(iv) Incidental charges: Rs 50.00 each way
for outward and inward journeys
subject to a maximum of Rs 100.00
provided the journey time by rail or bus
is more than 6 hours. For journeys less
than 6 hours no incidental charges
should be paid.

(v) Boarding expenses: Rs 80.00 per head
per day for each participant for a
maximum of 4 days.

(vij Local conveyance charges may be
disbursed as per state/central
government rules.
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(vii) contingency grant for typing/
photocopying etc. Rs 2,500/ -

It is necessary to maintain a separate
account for the expenditure of the grants-in-
aid provided by the NCERT and the same should
be forwarded to the NCERT, along with all
relevant vouchers and receipts, in original within
ONE month of the close of the exhibition
for adjustment in the NCERT account.
Proforma I is given for convenience. All vouchers
may be signed by the Coordinator/In-charge of
the exhibition. All those vouchers/receipts that
are in regional language should accompany with

a translated copy in English certified by the

Coordinator/In-charge of the State Level Science
Exhibition to facilitate audit and settlement of
accounts. Only those Vouchers/Receipts against
such items of expenditure, which are covered
under the expenditure norms, may please be
sent to this department for adjustment/
settlement of accounts. All payments exceeding
Rs 5000/- should be supported by payee’s
receipt with a revenue stamp.

It may please be ensured that each
Voucher/Receipt against the expenditure is
duly verified for the amount and then passed
for payment. The specimen of this certificate

is indicated below for convenience:

Signature of the Coordinator/In-charge
STATE LEVEL SCIENCE EXHIBITION

Guidelines for State Level Science Exhibitions-2009-10
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4 | PROFORMAS

StATE LEVEL SCIENCE EXHIBITIONS FOR CHILDREN—2009-2010

Proforma I

MAINTENANCE OF ACCOUNTS

State/Union Territory:

Dates of Exhibition:

Venue of Exhibition:

Recelpt Expenditure Signature of
VO;((:)her Date of |Particulars| Amount |Voucher| Date of |Particulars |Amount| Coordinating
' Receipt | of Grant | Received [ No. |Expenditure|(Head-wise) | Spent Officer
Draft No.
Date
Other
income, if
any
Balance Refunded
to NCERT, if any,
vide
Total Total

Certified that the expenditures have been made in accordance with the norms and Guidelines as
given by the NCERT for organising the State Level Science Exhibition. It is also certified that no

other voucher is included.

Date Signature of the In-Charge (Controlling Officer)
Seal
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STATE LEVEL SCIENCE EXHIBITIONS FOR CHILDREN—2009-2010

INFORMATION ABOUT PARTICIPATING SCHOOLS

State/Union Territory:

Proforma II

Dates of Exhibition:

Venue of Exhibition:

Type of | No. of Tribal/ Number of Participants from the School
School* |Schools| Rural/ Exhibits/ Teachers Students
Urban Models Male | Female | Total | Boys | Girls | Total | SC/ST
T
G R
U
T
LB R
U
T
PA R
U
T
PU R
U
Total

* G. Government: A Government School is that which is run by the State Government or Central Government
or Public Sector Undertaking or an Autonomous Organisation completely financed by the Government;

L.B. Local Body: A Local Body School is that which is run by Panchayati Raj and Local Body Institutions such
as Zila Parishad, Municipal Corporation, Municipal Committee or Cantonment Board;

P.A. Private Aided: A Private Aided School is that which is run by an individual or a private organisation and

receives grants from the Government or Local Body;

P.U. Private Unaided: A Private Unaided School is that which is managed by an individual or a private

organisation and does not receive any grant from the Government or Local Body.
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37TH JAWAHARLAL NEHRU NATIONAL ScIENCE EXHIBITION FOR CHILDREN-2010
Theme : Science, Technology and Society
Proforma V

INFORMATION ABOUT THE ExHiBIT/MODEL

1. Title of the Exhibit/model
(in block letters)
2. Sub-theme:
(Tick only one) Climate Change—Causes and
Consequences/Green Energy/Biology in Human
Welfare/ Information and Communication
Technology/ Mathematics and Everyday Life/
Science and Technology in Games and Sports
3. Name(s) of the (M/F)
Student(s) (M/F)
(in block letters) (M/F)
(M/F)
4. Name(s) of the (M/F)
Teacher(s) M/F)
(in block letters)
5. Name and complete address of the school (in block letters) :
Pin
6. Type of school* Government/Local Body/Private Aided/Private
Unaided/Any other (Please Specify)
7. Affiliation of the School State Board /ICSE/CBSE
Any other (Please Specity)
8. Location of the School Tribal/Rural/Urban
9. Nature of the Exhibit/Model Innovative /Improvised Apparatus/Working/Static
Model/Study Report Any Other (Please Specify)
10. Approximate Cost of the Rs
Exhibit/Model
11. Requirement for Display
(i) Shamiana/Open Space/Dark room
(ii) Table Size Length: m; width: m.
(iif) Water Supply Yes/No
(iv) Number of Electrical Points No.: (5 Amp); No.: (15 Amp)
* G. Government: A Government School is that which is run by the State Government or Central Government or
Public Sector Undertaking or an Autonomous Organisation completely financed by the Government;
L.B. Local Body: A Local Body School is that which is run by Panchayati Raj and Local Body Institutions such as
Zila Parishad, Municipal Corporation, Municipal Committee or Cantonment Board;
P.A. Private Aided: A Private Aided School is that which is run by an individual or a private organisation and
receives grants from the Government or Local Body;
P.U. Private Unaided: Private Unaided School is that which is managed by an individual or a private organisation
and does not receive any grant from the Government or Local Body.
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12. Source of inspiration/help for preparing the exhibit/model:
(Please explain briefly about the nature and form of help received from the following):
(i) From Teachers/School

(ii) From Parents

(ii) From Peer Group

(iv) Any other

13. Brief Summary (Please explain the purpose and the scientific principle involved in the
exhibit/model in not more than three lines).

14. Write-up of the Exhibit/Model (not more than 1,000 words) in the following format
(Note: Proper submission of the write-up will ensure that if selected for participation in
the 37" Jawaharlal Nehru National Science Exhibition for Children - 2010, it will be
considered for publication in the booklet entitled: Structure and Working of Science
Models. For convenience an exemplary write-up is also given here.):

I. Introduction
(i) Rationale behind construction of the exhibit; and
(ii) The scientific principle involved.

II. Description
(i) Materials used for the construction;
(ii) Construction and working of the exhibit/model; and
(iii) Applications, if any.

IlI. References
Books, journals or magazines referred for preparation of the exhibit/model.

IV. Illustrations

(i) Black and white line diagram of the model, illustrating the working of the exhibit.
(ii) Close-up photographs of the exhibit.

Note: (i) Please neither pin nor paste the photographs of the exhibits. Enclose them in a separate
envelope. Description of the photograph may be written on its back.

(ii) Please do not enclose the photographs of participating student(s) and their guide
teacher(s).

(Signatures of all students and teachers)
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5 | AN ExemPLARY WRITE-UP OF AN ExHIBIT “TOILET MODIFICATION IN INDIAN
TRAINS” DISPLAYED IN THE 35TH JAWAHARLAL NEHRU NATIONAL
SciENcE EXHIBITION FOR CHILDREN—2008 (SoLaN)

Students

Shameer S. Hameed Kendriya Vidyalaya
Shahid S. Hameed Port Trust
Nitesh Prabhu Kochi
Deepthi Murali Kerala
Teacher

Ajith S.R.

INTRODUCTION

When it comes to disposal of human excreta and other wastes the country’s largest public
sector undertaking, the Indian Railways, has been groping in the dark for many years. Untreated
excreta and sewerage are discharged into the open, leaving railway tracks a repulsive sight.

Most of the passenger coaches have four toilets, two on both ends of each coach. The human
waste from these toilets is directly discharged onto the open tracks. Unhindered dumping of
such waste is resulting in unhygienic conditions that may also cause spread of diseases.

Human waste, especially of sick passengers, may contain a large number of germs of many
diseases like diarrhoea, cholera, typhoid, hepatitis, other water-borne diseases besides parasitic
infections. Parasites like hookworm, roundworm and pinworm are spread mainly through human
waste that results in the spread of communicable diseases. The seemingly innocent action of
the railways contaminates the environment and promotes unsanitary conditions, negating the
very small strides made in sanitation and community health.

Toilet discharge is another major source of corrosion of rails and fastenings. Large amount of
water used in the toilets at present needs to be minimised in order to conserve water. Waste water
can be treated and recycled so that the problems of corrosion of the tracks as well as spread of

diseases can be checked.

RATIONALE BEHIND CONSTRUCTION OF THE EXHIBIT

This project is an attempt to solve the problems arising due to the present mode of disposal of
human waste in Indian trains with additional benefit of recycling the water after proper
treatment. In the present model the water used in the toilet is filtered and chemically treated and
recirculated so that water usage can be minimised as well as the release of untreated water into
the tracks can be avoided. After separating water the human excreta is stored separately and
can be used to produce biogas

ScIENTIFIC PRINCIPLE INVOLVED

Collection: Human waste flushed from toilets is collected in a tank.

Filtration: Filters used in the proposed system filters water from the human wastes flushed
from the toilet. The filtered water is collected in a separate tank.
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Disinfection: The filtered water is treated chemically using chlorine solution and
1per cent phenol.

Recirculation of Water Using Sensor Controlled Pump: The pump automatically switches On to
pump up water to the overhead tank. This pump is auto controlled with an IC and sensor circuit
and switches Ox when the water has been treated and switches Orr when water has been pumped
up to an overhead tank.

MATERIALS REQUIRED FOR THE CONSTRUCTION

Plywood, transparent plastic boxes, transparent pipes, water pump (washing machine),
fevibond, phenol, bleaching powder, metal clamps, screws and nails, wooden stand and
activated charcoal.

CoONSTRUCTION AND WORKING

The present working model consists of the following major components in the given figure.
(i) Toilet and overhead tank;
(i) Faecal storing tanks;
(iii) Chemical treatment tank;
(iv)  Pipes for water circulation; and
(v) Pump with sensor.

-QOver head tank

Inlet Pipe

~————Flush valve

— Closet
Base of Chlorine —r— _—Phenol solution
/ _—tompartment Solution 's&=' - Agitator
LT

~__Treatment tank

Retention--i---l- | 2 U 3i 4 CJ% Pum
tanks LT FL - Filtes—Activated charcoal

‘—Collecting Pipe & —Qutlet for solid
. . . faecal matter
Re-circulating Pipe

Water from the overhead tank flushes into the toilet after use and the human waste with
water gets collected in tank 1 after passing through a tube bent in U-shape. This U-bent tube
always holds some water which acts as a seal (to prevent spread of odour). In tank 1 the heavy
matter of the excreta is allowed to settle. A pipe has been attached to this tank in order to
prevent air blockage. This tank has another pipe near its top through which, water and
the light weight matter overflows to tank 2. Tank 2 is connected to tank 3 through a pipe fixed
near its base. Water reaching tank 3 may contain some particles, which may settle down after
some time.

When tank 3 gets filled up, water from it overflows to tank 4 where it gets filtered. Filters
remove tiny particles and the water is then transferred to the treatment tank. Chemical treatment
is done with the help of two chemicals, 10 per cent bleaching powder solution and 1 per cent
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phenol solution. Both chemicals are kept in two separate tanks, fixed over the treatment tank,
and are connected to the treatment tank through pipes, with valves to control the flow of
chemicals.

An agitator is provided in the treatment tank, for the proper mixing of chemicals with the
water. The treated water is then sent to the adsorption tank where unwanted chemicals get
adsorbed by activated charcoal. Charcoal removes foul odour as well as chemicals such as
phenol by the process of adsorption and makes the water clean. The treated water is then pumped
into the overhead tank with the help of a sensor-operated pump. Whenever the water level
reaches a particular level (maximum), through a relay system and IC, the pump gets switched
On and water is pumped to the overhead tank. The same process is repeated again and again.

The water in the overhead tank is only meant for use in toilets for flushing, not for washing
and other purposes. For this, another tank has to be provided adjacent to the overhead tank.

The solid component of human excreta stored in the retention tanks is sucked out by a
motor when the train reaches the destination station. This can then be transferred to the digester
tank of biogas plant which are to be installed in the yard near the main stations.

APPLICATIONS

1. The present model ensures safe disposal of human waste in running trains and helps in
minimising use of water by recycling it.

2. The suggested system would also help in preventing spread of diseases causing germs
and parasitic infections.

3. Anaerobic fermentation of human waste produces biogas. Hence, the biogas plant set
up in the railway yards could meet some of the energy needs of the railway station.

4. This model ensures that railway stations and tracks are kept clean besides, preventing
corrosion of rails and fastenings.

5. The biogas produced can minimise energy consumption of the railways. Besides, slurry
can be used as manure for plants along the railway lines and at railway stations.

REFERENCES

1. ACCIDENTS civilaviation.nic.in/ccrs/accidents

2. PIB Press Release: pib.nic.in/archive/Ireleng/lyr2003

3. Indian Railways:www.indianrailways.gov.in/deptts/safety

4. Department of Transport, www.dft.gov.uk/transportforyou/access/rail/
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