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"Salary and Allowances of Leaders of Opposition in Parliament Act, 1977.
Ministry of Parliamentary Affairs, Government of India. Archived from the origi-
nal on 16 January 2010. https://web.archive.org/web/20100116211914/http://mpa.nic.in/
actopp.htm. & fafer 1 October 2012.

Parliament Of India. Legislativebodiesinindia.nic.in. Retrieved on 2014-05-21.
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e ot R H sraman T § o qiwel o 918 9= dei 9§ W B | ¥

TR THR o ST TS ot FHIEY F6! Fa1d & TR o waae geensi i fdrd off s € for Sifarn
@ T U g Teateal ffed € S e YU Tel <. YW TF i Hikepiaen ST et He i
TS JAEeh] o HIfETRE St R T@red TehyH Hifeia Rue & T ars 99w st |
T § o Rd H 9 aie e o TR Yehedl Tt I UgE el U &, A D, Tielt SR ST
&1 e T el U, e WR W, e ¥ dfad @ S ATl fRRi ot wed S1fye Hen aa § &
2

2014 H FAGR! i T 7 9RA ! Torld FRER <9 3Tk A1 2015 H S 1 Hehel THiHA A
(STE3TR) Test TTe 23 Wiawrd o Seifer Tardl <X off 74 WEc! ¥ SAQL. <9 H Uehdl 3 Jehedt T ot
foren R 319 ¥, sTee TR Ud o forw worR Teem vom &Y 2014 i WretT et fdie aardt ® foh wio
& 96.7 WIS Al A Whall H qEer foran gat §, 378 | 71 Wt S off € Ao st o daforen
TR ot Frar e T 9 fEe SR TRiere 9 s ¥ wfeh fan o W e 8
TAGIIEISTR o Teh 1&g B 78 el 7401 © T 313IsT oo & Hae, ureashn 4 sifafis nfafafedt # @
TS fYeT =g R SR e U8 W SR ¢ T o fe@t o s Tt | T 9Tl onfiie w9 9
SR o T Sifed TEl % B 10 Ter o | & Big 30 ¥

Toet o il Toel © Sifed ol § a=ai o qiacl | Hefed e o st siff=m (seR), 2009
T ERI12 (1) (F) & Bharaas W o191 1 I8 o 9 01 fof 96 2011 Wha & ek o | sied
ATl BT e 26 Ffderd & S &y 2014 H TR 10 gfderd g3t on | SRS stfufm st & 12 (1)
(&) FHSIR T sfed ot o et o ford qud T e foren & fere fsit TR wrran e whet a6t
STeTaIGE! qF ! © | 3k STIHR UH Thall i el Ueh 91 Jd Whal! el & Sl i %ol &7l o w7 9
%A TH AT e § TN ol & ol 1 <ifEen <1 2 ¢

TH a1 ATYHR T SN (TTEHAHIAR) G fohT 7T 3122 o TR, faeieehy Jeatrd el
Frofd TrafHes wd qe-wefieh TR ki hel § Whell 9grE o= § Bigd alel 3131 o1 Ffaerd Wi T W
31k BT € | MRA H o1er SRR TRaTon ot ¥ Heer i I% S1ere e fee & 650 Thall gRI el
g o § SIS alel sedl & fo5a § feU 7T auaR sies W enia o |

31z H el T, SAfTerhl T g © R forarel T areash @ s nifdfafiei w1 we aga stfus g
¢ e T 9 e SIS 50 © | TIEIIEeIR 1 98 off g feon foh Sl q ¥ &1 aedl ol 9 &
TTEAH IR AIGHTHT BT =16 |

1 3= Toreq haa STHRI o fag?
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IRA § g HISH THR A Afewhal 3R ESai & AR off ST Sohs HEH Y& A i =90 i 2.
STESTETA S Yo HEMl o o ] HYUR, foRR, fenma wewr ok oram # of ger € aferd
S B iR et ) e SR € e e e off ST A e e s
R T 5k FIGR a= sThel 71T €. 7R 78t TR <7a1 ISR | o gkl aek Ugadt § o o off
ST A E 2. orTer feet SeTe FIRER % T ¥ A A o we &
ARG & AR T A B €. AT STkt Janstl | Arehdl o TTeh 0ra A1 Shiviel o1 STHTE I 741
T TR 9Tt o1 A T R A e iR R oft 99 W e G wive 9 o e T s
T AR T R ©
e foren & fore giustse U steq g 8. 3 off Uk sAfamdar € o s=ai =i foen aera w@t s
T, I e & 91E Thet 7 SIS &, 39 A § gi=d el SR Tgell Hell & S1El 1 ST9[ Tk 37y
Yhich §. TERRT T o & foh 2013 H 88 WIS & FeR X 2014 H 93 AT o1 &1 71 wAfeh 31ft
off fearfa SRS & el S Tehell €. WHa HETeH faeht Waerd & 94 § aaren @ § R weed
FHETAT H T SIS T hllel Tidl FIFQ! § Safch ST TEHI Heedl § 3 S Fiael 9 18 Sl
2. Afer el B A <X 2013 H WG UiE WrEe off SR 3Heh SR ST weHd H 2013 H U R @
FIEE | 1S A off. 36w 27 I goT fof ST UEh § Tohel Sied &l S A9g W T

<1 3 RTI Wid o TR el 1 Teh Thal WG G141 1 Heldl Watieh Tl . & G sredl &l 98
el 800 Hie i =QR ¢ Thel ST TSl &, ST H 3l T&d § e off ST vt 2.
T T &1 @I € Sk 9RA § Thell ol S 9E 8. TR 3Thel o Harfaesh 2003 | 2014 & o=
el < TG WHRT Thed ot € ST 9Rd § et Wewdl Thell 1 il T1g 24 HIEe . T10 9 95 Hiogt
TaE ot 3TOHT TARG oft . Afehd & TR fordt 21et H €, aIel o1 e, i, <Xarsil, fasfed, et
w1 1 fearfa B A oft S ST =feu, el o et e SR g B, FHeH | ol O
g @ wE "L
TH SIS o 30 TE T8 Taa SR STIIE 01 TH S8 Fehdl ©. S IRl ohi G&A1 I 14, T1d A
T HRT A S W T ST 9 oY qRifea off TR €. 3% grifea el o6 2 HR e B A %
Tfreror st srereen =it el § § TR 30 Aot § 3 i o1 31shen <1 ST S © et deRl ki ST
%1 T EAe Tl § T, IO A T q1 S T ST ST B ieieh ST W TS W@ . SR TS
ST A2 R BT 9 14 WA o it F=al bl Thet H BT A6, TR Hhild G i S 319 ot Jmet
g

ST el i IR § SIIaR 2f0 TR @ are el o Thell s |iesieh foreT yumett <t sTee
M ST . T8ell HRUN Sai shl SA1el oiel GHT qoh sTed 54 @ <1 €. I8l s=d hilsl T HIeA shi 39
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H T S YE L © @ik VKA § 3 | H.

et foar e § & 8ig <7 ® way 99 a9l § T e ff B 9 g oo S9! qianieh
forerermareii SR AT el i o8 9 FUR ISTIR i 3R g8 W €. ghH!, @i, TRsi, 81
BIeal, (gl S8 B e § 59 W o el ol <@l ST Gehdl §. LTI ek G o STara UEt
el =t oft Sewa & Fored diem o6t 9i erafy & fafve =il § o1 areft srensii 1 ¥ hid @ Hoh.
T T T SR TRERR SR ety fRIT srawen s SEd § S ST =4 o | faw e @
Sfeen & gty off o for 3 78 1er e Fendl.

wey :

Toren =1 SAfYRR (F=X i fafael HemEel g’ 9%gd STereR)

hiae YR, TrefHer fen, Ien], erustse, s

http://www.dw.com/hi/mha-Bred-sr=di - fRh-ha-HTma- 19402931
https://education-psychology-meaning-and-definition/
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BT, ifeTar TSt
HETIeh UTeaTdeh THTSTIME faamT
I, AT HRITeerd St

STEA- 91 I Aaee TH & 9 § 590 &t & 3 a1en afe wed g) iia oy S 9
BT BT € | ST FT 1 3 <9 SR STRIF Geret 3 S i arell 9o 71 § | 37id o st
9 1 H3 YHR Y ITAN foma Sar o, oA A eiifhes Theft foen o @ s, &
F Fi feafq & afadq qen Rl 9w AfusR IR a=al SfaR & STauRumed & <erd
W SIS FowT o AT | e g1 At off Fw <u § o1 ®)

e A1 3, Hft, 7T fidl % =R § 7EE, S99 WE T 7Y Fa9E (S @ 9
<ISt SIEAT), A1 317 BN TS T B Fehdl & H/S oId Teehi o MEE & €9 H M Fd &, FHHfi-
ol 3% T IR T (ST A e % B9 H ot B wd §) % i A o fea S €1 3
a9 SeTgaeh URFH-A1eA TR e ATl hM ofd § S e hl ST, S[d difer], ©R %
SRT 1 HERU AT 3R HB-TRE AT | gTefifch, HREH! IR FHIE 1 THM, o ST
STTIRIST ST ST & § HH I &, S Tghl R H3 <l ST, TTehl & HREH H,
Y H M HA AT Tdl Bl =] B/ H 59 F R R - A HE TR g9 Femwhi
AR Hifean 1 <= 1 99 | QR T 1 3R F 9eft w1 9ot YR & Hiew H q9n FAaH o
o faQ foman 7o o IFE® o TR, g § T 2.5 I o=, et 1 2-17 91 &
o & 3 aTe-g9 | fom ¥, S 39 W] 99 Wi T5558 © | 9ol AT TR T A
M A-99 & Y § o [Seal B S STErT] WY g 9 Svaga . IiHe €1 %A
foaTereag 3Tk i gfaasi & T S §9 § 9 |/S HH § Si¥ 916 A 3T 916 1o,
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1 2 T wered (HiSHa wr) & 9 o1 HE AR 7O IS AR S e o Hel oh 9.
T T I A 2|

Al o SAUHR

I sTf=a a1 wifoa o S ® afe ffed 39 & w9 8§ 18 a=a1 =) o W A1 e & wH H
BIeHL IS 3T F H1 § | fhet off FrefreT &1 s 3@ o @ %9 & 923 &1 600 |
T & STTAN & § | =AaH o 9w W R s foredt wfawe § fom wwan faan o6t wenfa &
AqH 39 16 9 feifia foman 2

3N Hifd H =R |l & FH Y & d=dl ol HE IR = R GaATh HM Hi feafaadi &
1Y IR ATel HRE H HERd 9 | AUt A avt &1 a1, (WA, 168), Il o1& THR
ST F AN o €9 H Al o SRS S FHE © SR 3H SR T 39 A SAUEHR 1 S
A § SR 38 TR s foran € Safer e ia <9 3 38 wefed a1 oqfa & T

1990 % T H AT o YA <9 3 WA 3R TYh T3 STHRHT Tl BIeh a1 STfHR
% YT, . % S SEIER R Tad arhder STausi S wTe § S o8y ae 99 W I
T B, BTeAlh I a9 i 3198 Fel HHaT |

Tgd T GRER ST seal & FoIgdl o TeR © | 4l el 3 & 3Tk 31 o & 8 | 36 TR
1 H TRR R fou X B € Fiifer SRR A it & # 79 A 71 9 g9 iy
fratg R wet o STHII=Nfieh & H IR B, dedl o s M § AFeH ot Teerqul § | o
I Y Hedl T & g, a1a g9 iy &1 SH1 Teumafy o ok refafy Samamst & wme
Tl A | Fued & fore & e ¥ 1 9 garsil & AfeR & gqel J=fy, u Hfaa oy
H = & =g I hM T G Uk KL, I<d] o fodehed HH H kI AT UER 1 SHH
M 1Y Hegd X ¥ foh TH o= 99 9l & 3991 o o1 Ted ¥ | o= s Teufd a1 s
T o RN Sgd Tl B Hehd & | Uoh odll 14 o ToTt YeHd &1 Hehdl § AE SHHT T SATehieh
T I TR F=a el § AH AT ©, Afhd 39 TG I HeH(d ol Jrad i {ohal ST Hehell .
FRA g7 % T de q9F § eaisy feafa 31 it Hehdl © | T gHEeie 99eR 99§
A 9 o T R STARERT T THtan (1998), H whif¥ieh 5y R g1 9 1 deh ¢ foh
a1 9 1 e 0 A I w1 IS 1 AfE TH © dl, SR 91 g9 % e giasd W
3TTTe feRan TR e foan foh SoeRt ST aroeeh Aigd Yeifod €9 W & st =fen 3Tk geifed
e 9=d % TRER 1 916 9 § GTEs <A1 91160 | 9GS Sy died e ou 8 st
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off ot o™ =TI Y W forrme €1 9afy 39 9 % HEA % SHER 14 99 ¥ HH 3 & s
T T R Fehd, TR oft A T TR X fea 7111 11 S8 Bt 39 o o=d 20 = Th
T fe7 § &1+ €, A FH FA & fa wie o § e omiet wufeE S8 9w 1, §9
TR 2e § &M 3 § 1 3 7 9IS 6 §d Ufd 7S & €9 § DIl 9 A 9§ | St o
oy Sl HUA § Y T g = §, S st 99 3 WA 6l S o1 <@ fohan ©, gretifer st
I Had 1 TR Ufd FHTE ferd ¥

e 99 & fEets

e g7 SNt Hifd.h AT & W & YREY B T I & AU, et Wy 7 T
FHRIFE 9o I3 § el HREM! H Hisel WEd § o1 g6 1 @R 98 95 o TR A 9§
o Tt Afqe Temry o SRS T 3 S fasmraeiier <o § Ushd o1 o1l 99 | o9 ¥
3o BT I AlHT(ed Tohal ST, GO i foid1 € Toh ot 99 § o aqail ol Sfe@hr ohid W
8 o=d AvATg 1 HfT S8 T G Ao WAk A1 317 ST Al | 5 Fehd § Serekul
% foTe, T 9f 18w % Tk stere | U T 5 5000 | 7000 Tl S AvAEg & WE I
T 59 STcran SRR | o1l g famor sifufa & @r] 89 & 915, T STAM & S8R
50000 sT=dl Tl STATSS H 7ok TREM ST H Aehdt | @i a2 fean 7o o 3ij 5iga § &
TeoR dieA, TfAsTl H weheh WM SR Aeagid T —— -8 ¥ & 96 924 4% Teh STHTH &
MR T TG T1 A TR HE a5 e i ol § Afeeh @ar s iR faemes g 39
17T W I Trepd fsheran © T yer Susheoll o <ieehiferss 9o &6t wifa T8 aftom & a=ar
1 TG I SR 81 SH1&T 81 Hehdll ©.

3T 2 S IR € fSment wrdehdiel gRT oel 98 o HRoT @ferd fohan S @1 )

ST 919 U SR

14 T G FH U % Tdl Bl B T IR-FAA §; el 39 a9 & £ 70K € S H
ReTeh T | S Thel W 199 T A1 T i YAl § M F Fhd § I 3H e
el 1 STt FETHRT H1 HH A F] AT 2, Dl § S e § o 78 O o e
14-18 ¥ St AT o STl ol HH W @ S Fehell © (ST FRIY TR =0t goft & o1a §) afg
S Y H WA SR SHEr A1 9Ha 9 7 el 2

IfE ST 39 FTT 1SS Td U @ § T STh! ok gferd a1 Afege & & Fehel
T T o1 Sl o SRR R T A STel TSR el i T5R B ot I8 o Wkl € i qE,
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%1 3T Tk o S Tehd &8 Ueh Yferd STMUehil 1 STel Hejgy soueret off forhmd oY Tk €
FE ot = ST 14 T 9 FH 3 & =0 Y HE HA § AU 14-18 T4 & o=d ! fopedt
WA G a1 FHa1 | 19 <1 €, SH 6 TElH 2 FIel Ik i Sicl 1 Fofl &1 Hebell § 3R
1 & 20,000 ~50,000 T ek <hl ST 4t BT Hehell &

T 7 TG, T HLEM i GII-GHT T T HT SR e F GRoTl Traeelt 37 S@e! o
T oft 39 FTE & Ted 1 7EM T I S SR T F 10,000 I T BT JHAT WA ht HS]T
T Hehdll © T A ST ¥ Teedt IR T8 A o qed hIe 3T foha & & 9 1 THIEE 79
o T ST 11 A ot fowan ST WA ©

TH FIA & FaEn AR oft T sifufrem § (S8 = e sifufm, e sifufem, fofim
arfufrem | Hiex aftaed gfae sifufam senfe ) o ded o=l =1 11 | WA & fag g
T WM §, T 96 H[GH HEM o 3T & oy SfeieH aret IR A o ded & 2
TH HMA & qed Terd ford T el o W1 R g § 2

TH A 1 SHT H a1t gRicf § {59 sl o1 o= S § S U S & aed
TAa e T =1feq o U8 o=g o T@- et o7 TR ol 3Tevaehdl ©, 39 W fR9iR =1
(Sr=di ot @ Wa g Afufem 2015 @] 2ran §

1 ST=dl o1 TGN ™ § S AT I © 2

& 14 o @ FH Y % Al B RS FoEE § RIS fha S T € @ 18 SR
fSren Hemer et srdielt Redem (e, foar, g =1 oie) a1 R o R (faar &1 o= 3K
TE, A1 | & e 3R 9E) gRI R < €, o 3@ Rk # wnfhe §

78 GHfed w1 st © o niRenfier =R 39 A & ded IR SaRame ishan =1 e
Y 1 A 7 I FHoll/fIsTel! e | g &N, H, foohies qeref § T e 36 qRwmn §
e € el el qaTeh e | T8an < Tehd ©, I8 GHfEa w oTeid meeys §
o S99 37! TGK W FIE TR 7 U, 39 ¥ S Whal 9 3T & 1% a1 gfedl | & M Hedl
<feq

F1 Hrar-Taay/afsaent 61 3197 sredl ol 19 T i STTAM <7 & fag <fea fwan sm wehar
g7

GEd: aeat & Aia-Tadr /sifamaent w ST d=al Sl 39 wMA o faws wH w h
ST T o o ey 71 & 51 gendt § W Aafe fdt 14 99 @ %1 g & 94 S Aedifas
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YT W HH HA™N S © A1 TR R 14-18 I i 211 o o=a ! fohelt WAt =ed a1
TFHAT § I @ S © A I8 TToeT aR] T8l ol $1X 3% |l &f S Hehdll § © T 3%
ST 6T FHRA 1 T TR <1 &, AT 98 TH d Y Ugell 9R Uehe S € df 98 3
T/ T AR § el Wend €, W Afe 98 TR § o0 a=d &1 39 T ol Seed
T U HIH FHEM € T 3% 10,000 TIT Teh T AT & Fehell ©

Hed -

The Life of the Industrial Worker in Nineteenth-Century England". Laura Del
Col, West Virginia University.

The Factory and Workshop Act 1901

"What is child labour?". International Labour Organisation. 2012.

"Convention on the Rights of the Child". United Nations. Archived from the origi-
nal on 3 October 2006. Retrieved 2006-10-05.

"International and national legislation - Child Labour". International Labour Or-
ganisation. 2011.

hindi.indiawaterportal.org/node/54133 2if~a¥ uRad= 08: 16, 16 Rycda= 2016 |
"Labour laws - An Amish exception". The Economist. 5 February 2004.

Larsen, P.B. Indigenous and tribal children: assessing child labour and education
challenges.
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daft ¥ U
e e @ 3k

2. sfe aa
Hedh JIT9h HHTSIRITE %[“TFT

TR T IR

grzeR fat 9 Saure & o7 & | IS gfFent o g = g9 faum =i foar s < €)1 fusa
D I H T Uk AN ek USiiehd T TT | 399 9 Hich W &I 9id g gfde &
fomm % w ¥ 1 ot gfes a1 O g STE = T A fR ST TR Tew wie T g |

Y1 TR Y SR & ST 85 % A Y G Suers R % feru e o g
F 1 Aot o oy fee o forw sam 9 o1 fufor SR sheamt ST w1 e TR g3 B
S & qed AfFhl & USieRor wi TR 9w faum § defya sireifies gren vd @
e & U ¥ 1 fusel | aul % SR fRmed &t 3R 9§ Td S § T T e
gtk Tsfiehd fohT 7T | AfeheT o791 Seht T B TRl et o1 T 2|

fafor & # S wetaTcl SR g foeR, ST UeH, T8 Jo¥, Se T TSed™ & ¢ |
T off foRR & gfhenl ! T Tod 21y B | 79T & Siaid fosR afed & oA §
FE TR © | T H el 61 37 T Uo¥ H & v A S © 1 39 aeie 9 9y e g
foer & gfient =1 21 @1 8 1 %o aftes T § St uek s fmfo we 2 € gud S = 9 ¥
39 Iee 9 ot Usfera gftrer Hieh W e 72 |

IR H TR A5Gy o AN qaed § ghe B W T | ST &9 § e SR W
TR {eTeh ASIgYl o &9 H Tl i © | Jafaai st et SEen & I e st Gored s
Bl © 3R % Taree Haneit i gavn ot & g ¥

T 2001 I STHTUAT STafH o S ¥ H AT Ao M Al el o1 G gaATh! H HH hid
% eTT 14 S 40 G AT A Fard foham | <91 H 25 o Yot AeigR it U SrTar, $2- gl
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T, faTo Toell qen TR THER | SRR © (TAHISIREE, 2001) | GefEt &t aet ge
IR SETERE e i, T a1 uReed &5 | o W #d § | WA F, o SREw
TGy, foR W Siren @M arel Ao, e el SR wierel % w9 H wERd €1 %W H
ST Tehfd & HROT EE T H i sigere ¥ 3 WT-F1ans da1 & dfed 8 € it 7
o ST 1 Haedl H 3Ten! S S % AH STFNHS Ta I § 3780 T it 2|
yanfea | St sAfageel € TR * oTidfien fowenfya’ arl & ®9 | 24 < Y Sexd § | IRd B
stfafter fazenfad <l s W& 6 @ (SMESITAHT,2006) & Hie ¢ | 3dler oz s
o, WigeTiash e, AsmHideh SRl 9, o afkersHedt iR yrehfae fammn & o S 2|
3iafier foeenfua @ TRt |mIfSTe gRem aH § /e B ©
gHeATRl it aslg ¥ ot g

Jor fmtor & | S[2 gffent &1 Fe © o fasel %5 ot & S Skl gfis gee & R
TUE | 5 I8 W 2791 59 &5 | HIE! A7 hH A W helid € | 5761 el h &l Toetar di Faior
8 3T ¥ | afFent H 218 T oft S g1 © fof T Tifersh SRt S99 T € | ST ST 9
WA 8 B | I8 Hew Afent o aiSHl doh 98 Il © | 59 I8 | Sl g o0 T8 yew R
T Y I I&-ER ht 998 W 9 ¢, Sk U alied & el <d 2

AR feord Tk v T & Tkl @ ® foRR & et & gfhe sRide IH T8 S U &
TG % A e FYETE e Y e A fafeet o E o w7 o A
gfauTd el Suers g W

TS | 31 T& 9T

FTHeh! I AT &l Ukl ST Fhal | Teh S8 1T T B & F(Heh GEl ST =el S & | T
IS T & 9 o Tk 9 St & a1g gfie el o &, 39 gfau frerdt @it 158
TEd g & TR B HH HA O R & dSiieer R SR fean < @ ¥ 1 el a% i
FHuEl §RI GIAHE ITced T HIH 1 HAlA § df T8el & Jehlael HIh R g7 €| 8 I8
goatg ¥ T 7 & qgd = W At # § &g faem 9 s @ afe tameH R ®) 2
TG o s Tl § Sdl-TREH | S YSi o &g & S o 918 SIS @l Ioh TRaH! i
O off 37 1S 3T & 18 T § | W 61 & RO STAT 50 FIEE! FHA TN ok Tl & he
fFam Saar & forT g T4l 1 31R = e ol § |

T & o TeireeeR ool H YR 81 g Tea@ ot 7 off 18 ek 01 1T ©, Fiifen T
T SHIHERTST A dTel ATHIUT FTHhT 1 376 T T HUS 32 MG 96 TR €I 1 YA TR
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T 1 ¥ Faffd Sae = 9 % R AT ST T | YeEd T o ISR 7 W) | et |
T o e 48 UM U=Fdl B 785 Afheh &l § 7 €

TAIESR- TR TSt ot whteq 375 et o1 s © fof e § T &9 e v ol
YA e & A9E § el foman S Tept | 39 foiu, I 9= o6t ware 9= 79 ¥ | ¥
e o d1g T Y e ST | IOl gRY ASHIR 6t Tl § 3171 Tl § UeTed bl U
o T & M H USHR a1 Sl o for eft 79 J=meral & <ol T W& Herern mieht qgh areroy
TSR TR AT T Tk § SR 195 781 81 W@ ¢ | e % avl 9 U9 gl § 590
& St BTSS! % hE AHA Y SR g E |

T Ul GRSt AT % TRWIS 9 A HIE, Wil wE i o Gfed wAel w99 hi
TeaSt Gfed d USHR T & T TRt fohy ST o Aol 9 o1 9% € | 39 A &
S off T2 8, TR HRATE o7 off S | T | IaHE | St i 611 7 vl § | 6 48 W
TG B TR 1 T E W@ § | 36 ded wreerd i s S @l §

T URaR 1 g1t § 150 fo s fean S 8, 7R SHereR e B 6 & & 6 ol 9o § |
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IRt Siferen Sucifey § gurd o 31ea & forw gawor fagerwor st 2x2 Factorial Desien ANOV A
AR

UERUT BT Ald SIS EREE ATd I I 'F' U
STTSR (A) 1 1.43 1.43 0.54
mm/ 1| 8175.09 817.09  309.42%*
A X B 1 939.11 939.11  35.54%*
3 329 8692.40 26.42
A 332 | 17808.03

** (0.0] TR IR ARfEar * 0.05 wWR R Arefawdr

qTfeTehT ShHieh 1.0 o STl 9 J1d Bial © foh e 10a | 27eag-ia famnfelay st Svet (seren/
Sifetent), Tereror gumedt (TEATETE] U SATeRRaTG!) T SIve Ua f1eTur Juilelt o o= STarhal o fog
‘¢ o A HEX 0.54, 309.82 TAT 135.54 § | S I8 AT § fob SveX o MR R foanfef=i & nforq &
e TR H g Hefeh SR TE ¢ 1 39 uRied § g Ufeheu Y SveR & STHR W farenfir 3 nfor
forora & Siferer Suctfed & h1E Hiefer 3R T2 § A Bl STl © 1 37 B e Wehd © foh UL & ST1UR
R fernfet & o fawa = Afees Suafed § 18 wrefeh S T § | Mo forwa 3 Wi faenfeE
Siferen Sucifedr &R & Hren wd yaTg T e wrelt B 1.0.1 B fem T g

Arfetent sHHTeR 1.0.1
Sifereh STTIfer o eMeR W faenfedat s nifora fomer & Siferss Suafer
1 H1EY U§ YHTY forerer
FHHIh S e e AT To=ed
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Study of Common Mistakes in Mathematics
Committed by Students of Upper Primary Level

DR. ASHWANI KUMAR GARG
Assistant Professor of Mathematics
Regional I Institute of Education (NCERT), Bhopal

ABSTRACT: Elementary Education occupies prominent place in educational setup. This
study is undertaken to address the level of performance of students of mathematics at Upper
Primary level. The major objectives of this study was to know the performance level of
students in mathematics and classify different types of errors/mistakes'. For this study two
States M.P. and Chhattisgarh were selected. From each state two districts were selected (Tribal
and Non tribal) and from each district 5 schools (Rural and Urban) were selected on the basis
of random sampling method. Students of class 6, 7 and 8th were taken under the sample.
From the analysis it has been found that due to language problem students do not understand
the questions, in both states and there are no separate mathematics teachers in the schools.
One teacher teaches mostly all subjects in the class, during classroom teaching, teachers do
not give sufficient emphasis on each learner, teachers do not give sufficient time to CCE and
students practices during classroom teaching, in the classroom teaching both the states teachers
do not provide the space learners to discuss with teachers for book related problems, such
type of tests mostly schools are not conducting, due to this reason students do not have
practice of solving such type of questions and teachers also do not analyze the students
problems and provide the remedial measures to the students.

Key Words: Common Mistake, Committed, Errors/mistakes, Critical analysis, CCE, reme-
dial measures etc.

Introduction: Universal Elementary Education of good quality is the key to boost economic
growth as well as improve equity in India's liberalizing economy. After independence in
1947, universalization of Elementary Education and eradication of illiteracy have been im-

portant targets of the Government of India. The Directive Principles of the constitution of
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India envisage provision of free and compulsory elementary education to all children up to

the age of 14 years. The overall goal is to provide free and compulsory education of satisfac-
tory quality to all children. As the past decades have seen the elementary school system in
India grow in size, it calls for an efficient management of schools to provide quality educa-
tion in these institutions. Universal Elementary Education of good quality is the key to boost
economic growth as well as improve equity in India's liberalizing economy. As the past
decades have seen the elementary school system in India grow in size, but the achievement
or more appropriately the quality aspect of it remained still mooching. The quality concern
not only lies in the poor level of children's achievement but also in the gaps in their achieve-
ments across the caste, sex and location which continue to widen further. It is widely be-
lieved and reported that the performance of students in Mathematics at Upper Primary level
has not been satisfactory. It is also a persistent demand from the different stakeholders. Most
often teachers are not clear about what kinds of learning is desired and the criteria against
which it could be assessed.

It is widely believed and reported that the performance of students in Mathematics at Upper
Primary level has not been satisfactory. However, the reasons for this have not yet been
scientifically explored. According to the New National Policy of Education there is a need
to look at the performance, causes of common mistakes committed and difficulties of stu-
dents with a critical mind and assess them properly. It is also a persistent demand from the
different stakeholders. Therefore, this study is undertaken to addresses itself to critical analysis
the level of performance of students of mathematics at Upper Primary level. It also seeks to
suggest intervention for improvement in the performance of students in Mathematics.
Methodology: The major objectives of this study was to know the performance level of
performance of students in mathematics and types of common mistakes committed by stu-
dents in Mathematics at Upper Primary level. For this study two States of M.P. and Chhattisgarh
were selected. From each state two districts were selected (Tribal and Non tribal) and from
each district 5 schools (Rural and Urban) were selected on the basis of random sampling
method. All students of class 6, 7 and 8th (Class 6 =373, Class 7 = 347, class 8 =418 and
Total = 1138) were taken under the sample.

The data were collected by self developed tool. This test is prepared by the researcher spe-

cifically for the study in workshop mode with the help of resource persons. Each class test
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developed in three parts and content were taken one third of the syllabus (Those courses is

complete). Each part taken 10 questions and each question given 5 marks wattage. Each
paper question 1 was given 5 knowledge based short answer questions. After developing the
question paper researcher vetted tool with the help of experts. Class 6 Natural Numbers and
Whole Numbers, Integers, Factors and Multiples, Ratio, Proportion and Unitary Method,
Percentage and its Application, Algebraic Expression and Linear Equation in one variable;
Class 7 Rational Numbers, Operations on Rational Numbers, Decimal Representation of
Rational Numbers, Indices, Direct and Inverse Variations, Percentage and its application,
Algebraic Expressions, Factorization of Algebraic Expressions and Linear Equations in one
variable and Class 8 Square and Square Root, Cube and Cube Root, Rational Exponents,
Profit-Loss and Discount, Compound Interest, General Bank Facilities Algebraic Identities,
Division of Polynomials and Linear Equation in one variable related contents covered by
researcher-. Each class paper total marks was 150 (50 marks each level) marks.

Data were collected from the selected sample schools. Personal visits were undertaken and
data were collected using the by the researcher. It took two to three days to complete testing
in a school. On the basis of various criterion variables and scores were obtained for the
dependent and independent variables, these measures scores were used for knowing the
performance level of students in mathematics and type of mathematical errors students com-
mit in examination. After tabulation of data with the help of statistics such as Mean, Standard
deviation, 't' test, ANOVA, Chi Square and percentages data were analyzed for all the vari-
ables involved in the study for total sample. Qualitative analysis will be done through Trian-
gulation and narrative enquiry. Classification of Errors Committed by students of different
levels were analyzed in sever categories (1- Procedure Errors, 2-Understanding Errors, 3-
Computational Errors, 4-Conceptual Errors, 5-Accidental/Incidental Errors, 6- Not Attempted
at all and Fully Correct).

Results and Discussion: The researcher analyzed the data according to objectives. On the
bases of learner achievement following references were drawn from the study of Common
Mistakes in Mathematics Committed by Students of Upper Primary level in the M.P. and
Chhattisgarh states-

! The mean score of achievement in Mathematics of students of M.P. and Chhattisgarh

do not differ significantly.
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The mean score of achievement in Mathematics of students belonging to different

"

classes differ significantly at 0.01 level. It is evident that 't' value for class 6 and class 8 is
3.51 which is significant at 0.01 level df = 763. It reflects that the means scores of achieve-
ment in Mathematics of students studying in class 6 and class 8 differ significantly. Further
the mean score of achievement in Mathematics of students studying in class 6 is 38.57 which
is significantly lower than those of class 8 whose mean score of achievement in Mathematics
of students is 43.01. Therefore it can be said that students studying in class 8 have better
achievement in Mathematics than those of class 6. Similarly't' value for class 7 and class 8 is
3.06 which is significant at 0.01 level df = 789. It reflects that the means scores of achieve-
ment in Mathematics of students studying in class 7 and class 8 differ significant but the
means scores of achievement in Mathematics of students studying in class 6 and class 7 do
not differ significantly.

! The mean score of achievement in Mathematics of students of interaction between
state and class differ significant at 0.05 level.

! The mean score of achievement in Mathematics of students belonging to different
districts differ significant at 0.05 level. From Table 3.2.2.1 it is evident that t-value for Jhabua
and Mahasamund districts is 2.00 which is significant at 0.05 level df = 560. It reflects that
the means scores of achievement in Mathematics of students studying in Jhabua and
Mahasamund differ significantly. Further the mean score of achievement in Mathematics of
students studying in Jhabua is 41.56 which is significantly higher than those of studying
Mahasamund district whose mean score of achievement in Mathematics of students 38.52.
Therefore we said that student studding in Jhabua has significant better achievement in Math-
ematics than those are Mahasamund.

! The mean score of achievement in Mathematics of students of Rural and Urban do not
differ significant. So there is no significant influence of school localities (Rural and Urban)
on achievement in Mathematics of students. It may there be said that both Rural and Urban
students were found to have achievement in Mathematics to the same extent.

! The mean score of achievement in Mathematics of students of interaction between
district and local differ significantly at 0.01 level.

The mean score of achievement in Mathematics of students belonging to boys and

girls category do not differ significantly. It may therefore be said that the achievement of the
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students in mathematics was found to be independent of gender.

"

In case of difficult questions, more rural children were able to solve it in comparison to
urban children. Similarly, girls were able to solve more difficult questions in comparison to
boys.

Question-wise analysis and interpretation of Common Mistakes: Analysis of each question
on the basis of frequency and percentage was done. Each question was analyzed in mind the

above aspects. Some questions analysis are given below-

Class Questions No. 3
6 T BI—

376+ (620+62)
7 4 -5 -7 11
: -, —, —=, = @I
o' &’ T13’ 25 TV AT A foRRar
S 625
1296

P P TR PIfTT |

" In the state of Madhya Pradesh class 6, 7, and 8 only 34.18%, 13.71% and 19.82%
students respectively solved this question correctly and more than 44% (Class 6 =44.39%,
Class 7 = 61.93% and class 8 = 53.30%) students not attempted at all. It shows that Class 7
and class 8 more than 50 percentages students given wrong response. In the state of
Chhattisgarh class 6, 7 and 8 more than 33 percentages (34.46%, 38.67% and 46.07% re-
spectively) students not attempted at all. Both states more than 13 percentages of students do
not understand the questions in each class. Overall state and class wise frequency and per-

centage of mistakes are given in the following table 4.3-

Table: 4.3
SI.No. Name of S tate Class Total
Types of Mistake
a Yoage b % age c % age d Yoage e Yoage f Yage g Yoage
! Madhya 1 0.51 32| 1633 4 2.04 5 255 0 0.00 87 | 44390 | 7 348 196
Pradesh 6
, 4 2.03 27 | 1371 5 254 10 508 2 102 12| 6193 | 27 13m 197
¢ 2 0ss 25| 1101 | 10 441 22 969 2 088 121 | 5330 | 45 1os 227
1

. 7 113 sa | 1355 | 10 3.06 37 507 4 065 30| s33 | B 20w 620

otal 9
2 Chhattisgarh p 2| 1z 32| s | 1 ose 19 1073 0| 000 61| 3446 [ @ 3503 [ 17
5 2 1.33 s6 | 3733 2 1.33 16 1067 5 333 ss | 3867 | 7.33 150
s 3 157 30| 1571 | 11 576 36 1885 0 000 88| 4607 [ 23 120 191
Total 7 135 118 | 2278 | 14 270 71 1371 5 097 207 | 3996 | 96 1853 518
Total . 3| oso 64| 1716 5 134 24 643 0| o000 us | 308 [ T2 3ass 373
5 6 1.73 83 | 2392 7 202 26 749 7 202 150 | s187 | 3 1095 347
s 5 120 55| 1316 | 21 502 58 1388 2 048 209 | 5000 [ e 1627 418

7
. 14 123 202 | 1775 | 33 290 108 949 9 079 537 | a0 | B 20 | 113

otal 5
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a. Procedure Errors, b. Understanding Errors, c. Computational Errors, d. Conceptual Errors,

e. Accidental/Incidental Errors, f. Not attempted at all, g. Fully Correct
Graph showing on overall state and class wise percentage of errors in mathematics commit-

ted by students
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In the state of Madhya Pradesh class 6, 7, and 8 only 2041%, 20.81% and 29.07% students

respectively solved this question correctly and more than 48 percentage (Class 6 =58.16%,

Class 7 = 50.76% and class 8 = 48.02%) students not attempted at all. In the state of
Chhattisgarh class 6, 7 and 8 only 18.08%, 5.33% and 15.71% respectively students solved
the question correctly and more than 60 percentage (Class 6 =64.97%, Class 7 = 63.51% and

class 8 = 61.39%) students not attempted at all. Over all, in both states class 6, 7, and 8 only

19.30%, 14.12% and 22.97% respectively students solved the question correctly, more than
55 percentage (Class 6 =61.39%, Class 7 = 55.04% and class 8 = 55.50%) students not

attempted at all and rest were found the different types of errors/mistakes. Overall state and

class wise frequency and percentage of mistakes are given in the following table 4.9-

Table: 4.9

SL.No. Name of Class Types of Mistake Total

State a Ya ge b Yoage c Yage d Yage e Yoa ge f Yage g Yage
1 Madhya 6 3 1.53 16 .16 10 510 12 612 1 051 114 58.16 40 20.41 196
Pradesh 7 0 0.00 37 18.78 7 3.55 9 457 3 1.52 100 50.76 41 20.81 197
8 0 0.00 21 9.25 4 1.76 23 1013 4 176 109 48.02 66 29.07 27
Total 3 0.48 74 11.94 21 339 44 7.10 B 129 323 52.10 147 23.71 620
2 Chhattisgarh 6 5 2.82 10 5.65 8 4.52 7 3.95 0 0.00 115 64.97 32 18.08 177
7 10 6.67 20 13.33 5 333 14 9.33 2 133 91 60.67 8 5.33 150
B B 4.19 6 314 1 0.52 23 12.04 0 0.00 123 64.40 30 15.71 191
Total 23 4.44 36 6.95 14 270 44 8.49 2 039 329 63.51 70 13.51 518
Total 6 8 2.14 26 6.97 18 4.83 19 5.09 1 027 229 61.39 7 19.30 373
7 10 2.88 57 16.43 12 346 23 6.63 B 144 191 55.04 29 14.12 347
8 8 1.91 27 6.46 5 120 46 11.00 4 096 232 55.50 %6 22.97 418
Total 26 228 110 9.67 35 3.08 88 773 | 10 0.88 652 57.29 217 19.07 1138

a. Procedure Emors, b. Understanding Erors, c. Computational Emors, d. Conceptual Errors, e.

Accidental/Incidental Errors, f Notattempted atall, g. Fully Correct

Graph showing on overall state and class wise percentage of errors in mathematics commit-

ted by students
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Class Questions No. 16
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In the state of Madhya Pradesh class 6, 7, and 8 only 12.24%, 21.32% and 22.03% students
respectively solved this question correctly and about more than fifty percentages (Class 6
=62.24%, Class 7 = 59.90% and class 8 = 51.10%) students not attempted at all. In the state
of Chhattisgarh all classes only 2.32% students solved the question correctly. Over all, in
both states class 6, 7, and 8 only 8.31%, 12.10% and 13.16% respectively students solved
the question correctly, more than 47 percentages not attempted at all and rests were found
the different types of errors/mistakes. Overall state and class wise frequency and percentage

of mistakes are given in the following table 4.16-

Table: 416
SI.No. Name of Clas Types of Mistake
State
a Yoage b Yoage c Yoage d Yoage e Yage f Yoa ge g Yoage Total
1 Madhya 6 2 1.02 18 9.18 14 7.14 8 4.08 8 4.08 122 62.24 4 12.24 196
Pradesh 7 0 0.00 12 6.09 7 355 15 7.61 3 1.52 118 59.90 2 21.32 197
8 1 0.44 25 11.01 11 485 18 793 6 2.64 116 51.10 50 22.03 27
Total 3 0.48 55 8.87 32 5.16 41 6.61 17 2.74 356 57.42 116 18.71 620
2 Chhattigarh 6 0 0.00 4 2.26 6 339 8 452 0 0.00 152 85.88 7 3.95 177
7 2 1.33 24 16.00 7 467 11 7.33 2 1.33 104 ©.33 0 0.00 150
8 0 0.00 35 18.32 3 1728 33 17.28 2 1.05 83 43.46 5 2.62 191
Total 2 0.39 63 12.16 46 8.88 52 10.04 4 0.77 339 65.44 12 2.32 518
Total 6 2 0.54 22 5.9 20 536 16 429 8 2.14 274 73.46 31 8.31 373
7 2 0.58 36 10.37 14 403 26 7.49 5 1.44 222 63.98 2 12.10 347
8 1 0.24 60 14.35 4 1053 51 12.20 8 1.91 19 47.61 55 13.16 418
Total 5 0.44 118 10.37 78 6.85 93 817 | 21 1.85 695 61.07 128 11.25 1138

a. Procedure Errors, b. Understanding Erors, c¢. Computational Ermors, d. Conceptual Frrors, e.
Accidental/Incidental Errors, f. Not attempted atall, g. Fully Correct

Graph showing on overall state and class wise percentage of errors in mathematics commit-

ted by student
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In the state of Madhya Pradesh class 6, 7, and 8 only 19.39%, 12.69% and 21.59% students
respectively solved this question correctly and more than 53% (Class 6 =62.24%, Class 7 =

73.60% and class 8 = 53.74%) students not attempted at all. In the state of Chhattisgarh class
6, 7 and 8 same as Madhya Pradesh 13.56%, 14.00% and 13.09% respectively students
solved the question correctly. Over all, in both states class 6, 7, and 8 only 16.62%, 13.26%

and 17.70% students respectively solved the question correctly, more than 52% (Class 6

=67.29%, Class 7 = 66.57% and class 8 = 52.63%) students not attempted at all and rest were

found the different types of errors/mistakes. Overall state and class wise frequency and per-

centage of mistakes are given in the following table 4.26-
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Table: 4.26
S1.No. Name of Class Types of Mistake Total
State
a Yoage b Yoage c Yoage d Yoage e Yeage f Yeage g Yeage
1 Madhya 6 306 15 765 2| 12 13 6 000 | 122 @24 38 193 1%
Pradesh 6
; 735 9 457 5| 254 6 305 000 | 145 Be0 25 120 197
¢ 2 08 24 1057 15| 661 15 66l 000 | 122 874 49 21% 22
row 15 242 & 77| 2| 355 34 s 000 | 389 @74 112 1806 62
2 Chhattisgarh 6 8 4R 5 282 2| 13 8 4| 1 056 | 129 ms88 24 135 177
; 15 100 24 1600 o| o000 4 26| o] o000| s 5733 21 140 150
¢ 4 20 4 251 10| 524 11 sw| o oo0f 98 s 25 13 191
rom 2 52 1390 | 12| 232 23 am| 1| o19] 313 @42 70 135 518
Tdtal s 14 375 536 4] 107 21 se| 1| o027] 251 @29 e 6@ 3B
; 2 ex B 951 s| o14a 100 28| of o000 231 57 46 1326 347
¢ 6 14 6 1603 | 25| 598 26 62| 0| 000| 220 w263 74 170 418
rom P 3@ 10 1054 34| 200 57 sof 1| 000 702 6169 1R 1% 11X

a. Procedure Emors, b. Understanding

Graph showing on overall state and class wise
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Conclusions: Over all analysis of research study it was found that due to language problem

students do not understand the questions, in both states there are no separate mathematics
teachers in the schools. One teacher teach mostly all subjects in the class during classroom
teaching, teachers do not give sufficient emphasis on each learner, teachers do not give
sufficient time to CCE and students practices during classroom teaching, in the classroom
teaching both the states teachers not provide the space learners to discussed with teachers for
book related problem, such type of tests mostly schools are not conducting, due to this
reason students do not have practice of solving such type of questions and teachers also do
not analyze the students problems and provide the remedial measures to the students.
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Developement and synthesis of 1-(2-Hydroxyphenyl)-2-
propen-1-one Epoxides using Rasoda reaction

SANTOSH KUMAR DAKHLE Research Scholar Dept. of Chemistry
Jodhpur National University

Abstract-

a-Bromo-B-hydroxydihydrochalcones, the intermediates in the Rasoda reaction, were generally
available from the reaction of 2'-acetoxychalcones with N-bromo-succinimide in aqueous
BuOH and readily cyclized to chalcone epoxides. The base-catalysed recyclization of a 6'-
substituted chalcone epoxide gave an aurone and not a trans-dihydroflavonol as was obtained
in the absence of a 6'-substituent.

Plants stunted or diseased by nematode related activity are likely to produce reduced yields and
loss in quality and quantity of the produce'. Inspite of considerable damage caused by
nematodes to various agricultural crops, till today very few nematicides are available for use.
Chalcones are natural biocides and are well known intermediates for the synthesis of various
organic heterocycles. The presence of a reactive a,  unsaturated keto function in chalcones is
found to be responsible for their antimicrobial activityz. In present study, we have utilized 3-
(substituted phenyl)-1-(4-hydroxyphenyl)-2-propen-1-ones as starting material for the
synthesis of carbamates., it was thought of interest to synthesize and evaluate nematicidal
activity of substituted 4-[3-(substitutedphenyl) prop-2-enoyl]phenyl phenyl carbamates.
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Introduction-

Synthesis of 3-(4-chloro/methyl/nitro/methoxy/3,4,5-trimethoxy/2,4-dichloro/ 4-bromo/ 3, 4
dimethoxy/ 2, 4-dimethoxy/ 3-bromo/ 2-chloro/ 2-methoxy phenyl)- 1<(4-hydroxyphenyl)-2-
propen-1-one (14-25) has been carried out from substituted benzaldehyde (1-12) and 4
hydroxy acetophenone (13). The condensation of synthesized 2-propen-1-ones (14-25) with
phenyl isocyanate (26) gave 4-[3-(4-chloro/ methyl/nitro/methoxy/3, 4, 5-trimethoxy/2, 4-
dichloro/4-bromo/3, 4-dimethoxy/2, 4-dimethoxy/3-bromo phenyl) prop-2-enoyl] phenyl
phenylcarbamate (27-36). The synthesized compounds were characterized on the basis of
analytical and spectral data. All the compounds were evaluated for their nematicidal
activity in- Vitro against second stage juveniles (J,) of root - knot nematode (Meloidogyne
javanica). Incorporation of carbamoyloxy moiety in 2-propen-1-ones enhanced the activity.
Irrespective of the concentration, compounds 3-(4-methoxyphenyl)- 1{(4-hydroxyphenyl)-2-
propen-1-one (17) and 4-[3((4-methoxyphenyl) prop-2-enoyl] phenyl phenyl carbamate (30)
have shown maximum nematode mortality i.e. 30%and 51.8%.

Plants stunted or diseased by nematode related activity are likely to produce reduced yields and
loss in quality and quantity of the producel. Inspite of considerable damage caused by
nematodes to various agricultural crops, till today very few nematicides are available for use.
Chalcones are natural biocides and are well known intermediates for the synthesis of various
organic heterocycles. The presence of a reactive o, § unsaturated keto function in chalcones is
found to be responsible for their antimicrobial activity’. In present study, we have utilized 3-
(substituted phenyl)-1-(4-hydroxyphenyl)-2-propen-1-ones as starting material for the
synthesis of carbamates. The carbamates are derivatives of carbamic acid, HOC(O)NH; and
are well known class of insecticides. Carbamates were originally extracte from the calabar
bean, which grows in west Africa. Carbamates as a class are not generally persistent in the
environment’. Carbarates are effective nematicides by virtue of their ability to inhibit acety]
cholinesterase (AchE) in the nervous system and thereby, disrupt nervous transmission at that
location’. In view of the diverse type of biological activities shown by carbamates, their
importance as agrochemicals and as a part of our ongoing new nematicide development
prograrmne5'7, it was thought of interest to synthesize and evaluate nematicidal activity of
substituted 4-[3-(substitutedphenyl) prop-2-enoyl [phenyl phenyl carbamates.
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Materials &Methods- The melting points were determined in open capillaries on a Ganson
electrical melting point apparatus and are uncorrected. Homogeneity of the compounds was routinely
checked on silica gel-G TLC plates using ethyl acetate: hexane (3:7) as irrigant. IR spectra were recorded on

“Perkin Elmer FTIR” spectrophotometer in KBr and frequencies are expressed in cm™. The NMR spectra
were recorded on “Bruker AC-400-F” (400MHz) NMR spectrophotometer in CDCl;or DMSO-dg using
tetramethylsilane (TMS) as internal reference. The chemical shift values are expressed in & (ppm) units
while J values in Hz and are compatible with the assigned structures. The elemental analyses were within +
0.4 % of that of evaluated values. Only those spectral data have been mentioned which have a direct
bearing on the assignment of the structures and are discussed here.

Chemistry & Research-

3-(4-methylphenyl)-1-(4-hydroxyphenyl)-2-propen-1-one (15)

Yield 80%, m.p.157-158°C (Lit. 156°C)®. IR (KBr) cm™: 3128(0OH), 1671(C=0). 'HNMR
(CDCls):2.38(s, 3H, C4-CHs); 7.01(d, J=8.0Hz, 2H, Cs-H & Cs-H); 7.21( d, J=16.0 Hz, 1H, CO-
CH=CH); 7.25(d, J=8.0Hz, 2H,C5’-H & Cs'-H); 7.50 (d, 2H, C,-H & C¢-H); 7.52 (d, J=16.0 Hz,
1H, CO-CH=CH); 7.69 (d, J=8.0Hz, 2H, C;'-H & Cs'-H). Analysis found : C, 80.35; H,
5.80%.;Ci6H1402 Required : C, 80.65; H, 5.92%.

3-(4-nitrophenyl)- 1-(4-hydroxyp henyl)-2-p ropen-1-one (16)

Yield 71%, m.p. 204-206°C (Lit. 210°C)8. IR (KBr) cm'l:3162(OH), 1660(C=0), 1572,1344(C-
NO,). Analysis found: C, 66.92; H, 3.94; N, 5.08%.;CsH;NO4 Required:C, 66.91; H, 4.12; N,
5.20%.

3-(4-methoxyphenyl)-1-(4-hyd roxyphenyl)-2-propen-1-one (17)

Yield 79%, m.p. 177-179°C (Lit. 179—181°C)9. IR (KBr) cm': 3126(0OH), 1676(C=0), 1250 (C-
OCH3). 'HNMR (CDCls): 3.82 (s, 3H, C-OCHs;); 6.93 (d, J=16.0Hz, 1H, CO-CH=CH); 7.67 (d,
J=16.0 Hz, 1H, CO-CH=CH); 7.54 — 7.59 (m, 6H, Ar-H). Analysis found :C, 75.38; H, 5.32%.
;Ci6H1403 Required:C, 75.57; H, 5.55%.

3-(3,4,5-trimethoxyphenyl)-1- (4-hydroxyphenyl)-2-propen-1-one (18)

Yield 60%, m.p. 221-223°C (Lit. 222°C)®. IR (KBr) cm™: 3121(OH), 1621(C=0), 1250 (C-
OCH3).1HNMR (CDClI3):3.90 (s, 3H, C-OCH3); 3.92 (s, 9H, 3 x OCHj); 6.96 (d, 1H, CO-
CH=CH); 7.64 (d, 1H, CO-CH=CH); 6.85 (s, 2H, C,-H & C¢H). Analysis found:C, 68.34; H,
5.74%. ;C,gH130s Required:C, 68.78; H, 5.77%.

Conclusion- The condensation of 4-chloro/methyl/nitro/methoxy/3,4,5-trimethoxy/2,4-dochloro/4-
bromo/3,4-dimethoxy/2,4-dimethoxy/3-bromo/2-chloro/2-methoxy benzaldehyde (1-12) with 4-hydroxy
acetophenone (13) in using 20% ethanolic sodium hydroxide after stirring gave the corresponding 3-(4-
chloro/ methyl/ nitro/ methoxy/ 3,4,5-trimethoxy/ 2,4-dichloro/ 4-bromo/3,4-dimethoxy/2,4-
dimethoxy/3-bromo phenyl)-1-(4-hydroxy phenyl)-2-prop-1-one (14-25). Thus, a total of twelve different
chalcones were synthesized. The different benzaldehyde derivatives used in this reaction are listed in
Scheme (Scheme-I).
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Thus, a total of ten different 4-[3-(substitutedphenyl)prop-2-enoyl]phenyl phenyl carbamates were
synthesized. The different 3-(substitutedphenyl)- 1-(4-hydroxyphenyl)-2-propen-1-ones used in this
reaction are listed in scheme-II.

In the '"HNMR spectrum of 4-[3-(4-chlorophenyl) prop-2-enoyl] phenyl phenyl carbamate (27),
two aromatic protons at positions 3 and 5 appeared at 7.01 6 (J=8.0Hz) as doublet. Another two
doublets at 7.38 6 and 7.55 6 integrating for two protons each were assigned to protons at positions
C3" and Cs’ or Cz and Ce respectively. The downfield shift of C2" and Cs™ protons ortho to carbonyl
functionalities appeared at 7.66 6. The remaining aromatic protons appeared as multiplet at 7.66 &
to 7.55 &. The broad singlet at 8.50 § was assigned to NH proton of carbamoyloxy moiety. The
formation of carbamates of the above compounds follows from the mode of synthesis and were
supported by the appearance of a band around 3340 cm™' for NH functionality and around 1670
and 1690 cm™' for carbonyl and carbamoyloxy (C=0) functionalities respectively. Thus, structures
of all these compounds were fully supported by their NMR and IR spectra.
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Cyclisation of 1-(2-Hydroxyphenyl)-2-propen-1-
one Epoxides using Rasoda reaction

Santosh Kumar Dakhle
Research Scholar Dept. of Chemistry
Jodhpur National University

Abstract-

Competitive o and B cyclization of 2 “-hydroxychalcone epoxides affords 2-(a-hydroxybenzyl)-3-
coumaranone and/or 3-hydroxyflavanones, which depends on the conditions employed.
Epoxidation of 2‘-hydroxychalcones by dimethyldioxirane followed by either base- or acid-
catalyzed ring closure provides a novel, general, and efficient method for the synthesis of trans-
3-hydroxyflavanones, which includes also the naturally occurring derivatives. Extension of this
two-step procedure to 1-(2-hydroxyphenyl)-2-alken-1-ones was also accomplished. A strong
preference for a cyclization was observed in the case of B-unsubstituted or -monoalkylated o.,3-
enones, while both 2,2-dimethyl-3-hydroxychromanones and 2-(1-hydroxy-1-methylethyl)-3-
coumaranones were obtained from the ,f-dimethylated substrates.
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Introduction-

Rasoda reaction Involves conversion of 2 -hydroxy (free or protected) chalcone dlbronldes into flavanols
by the action of aqueous solvents followed by alkali. Usually treatment of 2*-diydroxy chalc(»ie
dibromides with alkali yield* aurones or flavones which are on the same ozldatloii level as that of the
starting material. However the rather unusual oxidation Involved in the Ha soda reaction has been
attributed to the overall disproportlonatlon In which a part of the chalcone dlbrtailde Is oxidised to
flavonol at the cost of the other part which was reduced to chalcone or any other reduced product at
the same oxidation level®. £n this reaction when concentrated aqueous sodium hydroxide Is replaced by
sodium carbonate a bromine free product was obtained.

Plants stunted or diseased by nematode related activity are likely to produce reduced yields and
loss in quality and quantity of the produce'. Inspite of considerable damage caused by nematodes
to various agricultural crops, till today very few nematicides are available for use. Chalcones are
natural biocides and are well known mntermediates for the synthesis of various organic
heterocycles. The presence of a reactive a, B unsaturated keto function in chalcones is found to
be responsible for their antimicrobial activityz. In present study, we have utilized 3-(substituted
phenyl)-1-(4-hydroxyphenyl)-2-propen-1-ones as starting material for the synthesis of
carbamates. The carbamates are derivatives of carbamic acid, HOC(O)NH2 and are well known
class of insecticides

Materials &Methods-

Synthesis of 3-(4-chloro/methyl/nitro/methoxy/3,4,5-trimethoxy/2 4-dichloro/ 4-bromo/ 3, 4-
dimethoxy/ 2, 4-dimethoxy/ 3-bromo/ 2-chloro/ 2-methoxy phenyl)-1-(4-hydroxyphenyl)-2-
propen-1-one (14-25) has been carried out from substituted benzaldehyde (1-12) and 4-hydroxy
acetophenone (13). The condensation of synthesized 2-propen-1-ones (14-25) with phenyl
isocyanate (26) gave 4-[3-(4-chloro/ methyl/nitro/methoxy/3, 4, 5-trimethoxy/2, 4-dichloro/4-
bromo/3, 4-dimethoxy/2, 4-dimethoxy/3-bromo phenyl) prop-2-enoyl| phenyl phenylcarbamate
(27-36). The synthesized compounds were characterized on the basis of analytical and spectral
data. All the compounds were evaluated for their nematicidal activity in- vitro against second
stage juveniles (Jo) of root - knot nematode (Meloidogyne javanica). Incorporation of
carbamoyloxy moiety in 2-propen-l-ones enhanced the activity. Irrespective of the
concentration, compounds 3-(4-methoxyphenyl)- 1<(4-hydroxyphenyl)-2-propen-1-one (17) and
4-[3-(4-methoxyphenyl) prop-2-enoyl] phenyl phenyl carbamate (30) have shown maximum
nematode mortality i.e. 30% and 51.8%.
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In the 'HNMR spectrum of 4-[3+(4-chlorophenyl) prop-2-enoyl] phenyl phenyl carbamate (27),
two aromatic protons at positions 3 and 5 appeared at 7.01 6 (J=8.0Hz) as doublet. Another two
doublets at 7.38 & and 7.55 & integrating for two protons each were assigned to protons at
positions C5* and Gs* or G, and G respectively. The downfield shift of G, and Cq' protons orthe
to carbonyl functionalities appeared at 7.66 6. The remaining aromatic protons appeared as
multiplet at 7.66 & to 7.55 8. The broad singlet at 8.50 6 was assigned to NH proton of
carbamoyloxy moiety. The formation of carbamates of the above compounds follows from the
mode of synthesis and were supported by the appearance of a band around 3340 cm ! for NH
functionality and around 1670 and 1690 cm ' for carbonyl and carbamoyloxy (CG=0O)
functionalities respectively. Thus, structures of all these compounds were fully supported by
their NMR and IR spectra.

Conclusion-

The cyclisation of 4-chloro/methyl/nitro/methoxy’3,4,5-trimethoxy/2,4-dochloro/4-bromo/3,4-
dimethoxy/2,4-dimethoxy/3-bromo/2-chloro/2-methoxy benzaldehyde (1-12) with 4-hydroxy
acetophenone (13) in using 20% ethanolic sodium hydroxide after stiming gave the
corresponding 3(4-chloro/ methyl/ nitro/ methoxy/ 3,4,5-trimethoxy/ 2,4-dichloro/ 4-bromo/3,4-
dimethoxy/2,4-dimethoxy/3-bromo phenyl )-1-(4-hydroxy phenyl)-2-prop-1-one (14-25).

Thus, a total of ten different 4-3-(substitutedphenyl )prop-2-enoyl Jphenyl phenyl carbamates
were synthesized. The different 3-(substitutedphenyl)- 14-hydroxyphenyl)-2-propen-1-ones
used in this reaction are listed in scheme-IL
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Abstract-

A simple and sensitive HPLC method was developed for the determination of ethionamide (ETA)
in serum. The method was based on liquid liquid extraction with acetonitrile causing precipitation
of serum proteins, drying of supernatant layer and reconstitution with mobile phase. The separation
was done by reverse phase chromatography using a hypersil ODS column (2S0 mm % 4.6 mm, Spum
particle size) and detection at 291 nm. The mobile phase consisted of acetonitrile: phosphate buffer
(75:25) which was delivered at 1.5 mL/ min flow rate. The retention time of ETA was found to be
3.8 mm. The assay was linear in the concentration range of 0.1-4 pg/ mL. Within day and between
day precision extract by relative standard deviation was less than 4 % and inaccuracy did not
exceed 3 %. This method is an improved method wherein instead of solid phase extraction, liquid
liquid extraction is carried out which resulted in increased sensitivity.

Introduction-

Rosuvastatin calcium is chemically, bis[(E)-7[4-(4-? uorophenyl)-6-isopropyl-2-[methyl (methyl-
sulphonyl)amino]|pyrimidin-5-y1](3R,5S)-3, 5-dihydroxyhept-6-enoic acid] calcium salt (? g. 1). It
belongs to a class of drugs called statins, which are employed to lowerhypercholesterolemia and
related conditions and to prevent cardiovascular diseases. It increases the number of hepatic low
density lipoprotein receptors involved in the catabolism of LDL and also inhibits hepatic synthesis
of very low density lipoprotein[1-3]. A detailed survey of analytical literature for rosuvastatin
revealed few methods based on a variety of techniques such as UV-spectrophotometry[4], high
performance thin layer chromatography (HPTLC) [5] and HPLC[6,7]. Since a HPLC method has
many advantages over that of a HPTLC method for quantitation, HPLC is often the first choice for
developing an analytical method as compared to HPTLC. Till date, none of the reported analytical
procedure describe a simple, satisfactory and validated HPLC method for studying the effect of
stress on pharmaceutical dosage forms as well as for assay and determination of content uniformity
of rosuvastatin calcium in tablet dosage forms. Table 1 shows comparison of published methods
with the developed method.
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Materials &Methods-

Rosuvastatin calcium reference standard (label claim 99.8% pure) was provided by Glenmark
Pharmaceuticals Ltd., Ankleshwar, India. Tablets of rosuvastatin calcium, Zyrova, with a 10 mg
label claim, manufactured by Zydus Cadila, Ahmedabad, India were procured from a local
pharmacy. HPLC grade acetonitrile and orthophosphoric acid were obtained from Merck India
Limited, Mumbai, India. Analytical grade hydrochloric acid, sodium hydroxide pellets and
hydrogen peroxide solution 30% (v/v) were obtained from Ranbaxy Fine Chemicals, New Delhi,
India and 0.45 ? m membrane filter was obtained from Pall Life Sciences, Mumbai, India. High
purity deionised water was obtained from a Milli-Q (Millipore, Milford, MA, USA) puri? cation
system.

Chromatography:

The chromatographic system used to perform development and validation of this assay method
consisted of an LC-10ATvp binary pump, an SPD- MI10Avp photodiode array detector and a
Rheodyne.

Manual injector model 77251 with 20 ? 1 loop (Shimadzu, Kyoto, Japan) connected to a multi-
instrument data acquisition and data processing system.

Chromatographic analysis was performed on YMC C8 (15074.6 mm id, 5 m particle size) column.
Separation was achieved using a mobile phase consist of acetonitrile-water (40:60, v/v) solution at a
flow rate of 1.5 ml/min. The eluent was monitored using PDA detector at a wavelength 242 nm.
The column was maintained at ambient temperature and injec tion volume of 20 was used. The
mobile phase was ? Itered through 0.45 m ?lter prior to use.

Results & Conclusion-

In this work an analytical HPLC method for assay and determination of content uniformity of
osuvastatin calcium in a tablet for mulation was developed and validated. The basic
chromatographic conditions were designed to be simple and easy to use and reproduce and were
selected after testing the different conditions that affect HPLC analysis, for example column,
aqueous and organic components of the mobile phase, proportion of mobile phase components,
detection wavelength, diluents and concentration of analyte. The YMC Pack C8 column was used
because of its advantages of high resolving capacity, better reproducibility, low-back pressure, and
low tailing. For mobile phase selection, preliminary trials using mobile phases of different
composition containing water adjusted to acid pH by addition of orthophosphoric acid and
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methanol resulted in poor peak shape. When methanol was replaced by acetonitrile better peak
shape was obtained. The proportion of the mobile phase components was optimized to reduce
retention times and enable good resolution of rosuvastatin calcium from the degradation products.
A detection wavelength of 242 nm was selected after scanning the standard solution over the range
190-370 nm by use of the PDA detector. Detection at 242 nm resulted in good response and good
linearity.

The drug substance was easily extracted from the pharmaceutical dosage form using water-
acetonitrile (50:50, v/v). The tablet dispersed readily in water and the drug substance was freely
soluble in acetonitrile. Solutions of standard and test preparations were found to be stable in this
solvent mixture. By using the same concentration of analyte for assay and for determination of
content uniformity both methods could be validated simultaneously except for determination of
precision.
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Abstract-

we have developed an anion-exchange high-performance liquid chromatography (hplc)
method using q sepharose x| (amersham pharmacia biotech) as adsorbent to analyze
samples containing adenovirus. this method has several major advantages over the hplc

method previously described for quantitating particles, namely

(1) a>10-fold improvement in the detection limit of adenovirus in crude preparations;
(2) absence of interferences originating from nucleic acids and proteins which usually

contaminate crude samples;

(3) unprecedented sharpness and symmetry of adenovirus peak, rendering the
identification of the viral peak unambiguous, even in extremely crude and dilute

preparations;

(4) no enzymatic treatment required even for crude samples. This assay was used to
quantitate particles in samples taken at the transfection and amplification stages of
production of various recombinant adenovirus, and in cultures of wild-type adenovirus
of different serotypes. A modification of this analytical method was also developed for
the purification of infectious adenovirus particles, including fiber-modified and third-
generation recombinant viruses, giving highly purified preparations from low-titer crude

lysates with an excellent overall recovery (50-74%).
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Introduction-

Natural products are widely used in the pharmaceutical, food supplement, nutraceutical,
and alternative medicine industries.1-4 Chromatography has long been an integral part of
natural product research, including chemical fingerprinting, structural elucidation, and
isolation of bioactive compounds on the preparative scale. Since natural product extracts
are usually complex mixtures comprised of many different compound classes with a variety
of functional groups, acid-base properties, and molecular sizes, reversed-phase liquid
chromatography (RPLC) often lends itself as the technique of choice for the analysis and
purification of natural products, largely due to its general applicability. The use of
preparative high performance liquid chromatography (prep HPLC) has become a mainstay
in the isolation of most classes of natural products over the last ten years.4 In target
compound purification, adequate resolution between target analytes and their adjacent
interference peaks is a prerequisite for successful preparative chromatography. Typical
approaches for improving resolution include the following: evaluating different stationary
phases, mobile phases, and modifiers; changing the temperature of the separation; and
varying the gradient slope. However, the ultimate objective for prep chromatography is to
efficiently collect target compounds of desired purity. Consequently, experimental
parameters such as sample diluents and injection techniques and their impact on solvent
consumption and productivity should also be considered in the overall method development
strategy.5 This is particularly important for natural product isolation, since the desired
compounds often exist at low concentrations within very complex matrices. To that end, at-
column dilution (ACD) has proven to be a viable alternative to conventional injection
techniques. ACD allows for injections of large volumes of sample in strong solvents while
preserving chromatographic integrity and resolution, thereby improving overall purification
productivity.6 This application note uses peppermint extract7 to demonstrate a typical prep
HPLC method development workflow, systematically improving resolution and column

loading for the isolation of a minor component in a natural product.
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Materials &Methods-

Column screening and focused gradients Prep chromatography shares many basic
principles with its analytical counterpart. As a result, preparative HPLC method
development often starts with an analytical LC followed by geometric scale-up to prep. The
target compound, as well as other minor components in the crude extract, was best resolved
on the XSelect CSH C18 Column, as shown in Figure 1 A. The XSelect CSH C18 Column

chemistry was, therefore, chosen for all ensuing experiments.

A large number of gene therapy clinical trials utilize recombinant adenoviruses as
vectors for gene tranfer into humans. The development of manufacturing processes for
adenovirus requires that accurate, rapid, and sensitive methods be developed to assay
particles at all stages of the production process. Until recently, the method currently
used to quantitate particles in adenovirus preparations was an anion-exchange HPLC
method on Source 15. The development and availability of an HPLC method for
assaying particles in crude preparations represented an important achievement, allowing
for the first time fast and accurate quantitation of particles in preparations. Only semi-
quantitative and time-consuming biological assays have Dbeen available
previously. Despite this major progress, this method suffers from some severe
limitations, including insufficient sensitivity precluding particle quantitation in
transfections and in very dilute preparations; interferences with proteins in some

production media, and with host nucleic acids;

Difficulties in identifying unambiguously the adenovirus peak in very complex mixtures.
This study was undertaken to develop an HPLC method which ideally would overcome

these limitations. This report summarizes our results and describes a new method, its

performance and applications.
Conclusion-

This application note illustrated a systematic preparative HPLC method development to
isolate a minor component from peppermint extract using an AutoPurification System. The
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overall workflow included screening different column chen
gradients, scaling up, and employing an ACD injection scheme.
an optimized analytical chromatographic condition, employing .
loading by five-fold while maintaining the resolution on tl
techniques demonstrated in this case study have general apj

routinely performing natural product isolation using preparative
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