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ffifu AfrqE S.l eld {e-qr{{rnq * ftTq Hrqr;q (q+r{ eth ftrrnftfvr

L q6tr srcfB'frqa fruk*reu, *prf,, Etqrun +f,qn E{ 2022-23 t }c, qa-eroror, E{h, "q}frv 
}fu tQT-

sTR*, {qd fr fr{H, il{-Sfu qrks, silr qTusfrfr-fr-{H {srfr fis?it c{ {q-d ii 1ffifu $qq S I scTRI

Y<r+ q-G * frq crq?rfrc qeTr w t I

2. ffiRr $qs S.) qt$+S-cr.dq*"c dreg-frw-+51s+-ort, Mt+{qfufr efr{ffiRrdfrqq

qrsm{rfr efrrgorro-"qir}wiifr sa-fumvkgut qgqrrT{*c-{d6l eanitrs+g< efu 3t-"isqr{fry**

e-.dTt t fr\ tfr.rft . t qs {.itr fr ffi 20 1 6 t ftRnftt{r + qqdq AqR frqr rrqr t t

3. vq{ilq-crgfiqsrckqfrnt;{ eittgffiur, frRrqrq 3ft3-{+frkfffrtqftkd+.urfi( efl{rft{Hfrgumf,r*

frqiftam.r+ t r

4. 1MrRr $W. d.) *tS q-S-cr.dq-nc ii Gqq t {n, qq de?ii fi q}w qs cERTri fr,}q"r srr oe?ii } fiq ftiq

ent-o *rt Sq frfr-o-srwit * frq qs qi,KH +{r lrRq I

s. sq zozzt MrRr $W. S.l +tS {t, q{ tts{ $ sqmu d6 ril-6 fr 3a-dET *r trn I 1MrRr (frqg. S.)

s}d{&, {fi-mmqs S. frfrqq, 2016 + (ph.D. Regulations of uGC,2o16 ) u1€-R ofr{+{c{ *s.futnqfifi

M ffrqs. *.y, zozz gvel * er+{K fr qrqfr 
t

6. Mtr $qs *.) *tS q&-vrqrmc i s-qRrd vfrq ywrq, zd tc{, gwm / to qftqr ertr rilw-+;u q*

1Mrftl $w. S.l qtd q+, sq-d ,{rqr it fuq{r eift-qr{ *,n I

7. ftrqrqrftfu 6!F S.) qtd q$-qr.oq-mq it qnqe fi r y&q qe tqn-qn tBa 3fu too-too :f* dilinn gn to

*kc *r +oo rri* or otd q&-cEToFc +Tr t

8. elft yi'q on-srxefr + frq ffifu Sq{S.) +tS c&-clqrnq *1 w tt€{ + 3{<rrfl ti xI oG fr
enq{q-s-dr frfi , fuf frq.-f, 4} c{ {ilqr?ff a} m-frqs S. + 3r'rd Aq t flel w cts.r ftqr qr s*-ar t t

9 , F+urqr|rRr $W. d.l +td t-qrEq-fic ii st ro+ 3rti {ilrr !-dtT r eftfuq qcr *'* + frq {iltTpff *} qraqm'c ii q{dc

ss% 3i6 ym mG fi r rhmfi +1ffi& mqq 6.) dd ee-cT 
^a.rfic 

+ Arrq qt-Gil-{ Fr{T*c) ii qrr Ai

*r mnT ii srr+fud tftnT{t fr ,n'r i-+ *m r et$ q$-qra.q-fiq it 6qfuq-d sq t vitmff fi qc-dc 70 cfrrr-f,

sqfurfterft-qdfr'ft t
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@rchMethodology) *crq-.*,-v qultg.6'- loo

earcn;

t. srg{r.rrr 6r s5rT wd€-.q{, eTr+fl q{ {ftqTr, riqa - emaa ft {ITqr(, {qavNT + stFq c{ *{ (concept of

Research - Research, Criticism and Analysis, Branches of Sanskrit studies, Aims and Areas of Sanskrit Research).

2. frqTqq-ivqftq{qqfi-dftsqfrfttr+Thrd-rd6.lFItHoT (Method of topic selection and Survey of researches in

the broader areas of selected topics).

L rilqs-{*rff6Qtqrffi (Method of Prsparing Synopsis)

4. rilq+qaifi.fr€qi{h{q-qfr (Components of Research and Research Methodology).

5. 3Ilg-.qT+SFI;T (Tools of Research)

6. [<ifu-"rq.{+ffiqfrcBqr (Method of Making a Bibliography).

7. ftqag 1 Transliteration)

?q 3Ts.s

rial and classilication )

L qrqft {6-c{i; qs qi rilur - qaqwrd +d qi {-uta Gnlaterial Collection: Primary and Secondary - Traditional and

E-Resources).

2. sqddqfts{sgarf [x1 (Reference books related to Sanskrit research).

l. +lwr*l t Dictionaries)

4. frsdtl (Encyclopedias )

5. EKfrfud si gkd rteit fr $qi (catalogues of manuscripts and publications)'

6. cftfrrg (Appendic) qF{fir - Tt{*I, cg-{:Er, eq{ur, €k6qT{ {;ft (List of Abbreviation) I

l. vrqn-mqFrfir (Word indexes)

g. rh{qffi(nesearch Joumals and Magazines) 

-

1\ 3r.5.{

I
t. vr*q qrdittqcqrrilsrgEftts t

z. frftit+rqfisqsq F$qiYnc<rffiqrm t

3. u*ga6<-frd+r{fi-swT (NMM- National Manuscript Mission) I

4. cr":sfufr fr-iT{tuEftr-d qi 3{ckfr-d{r<t{$ I

5. Emfufu(r"itqdqTdi+v6K (Types of Manuscripts and Texts).

6. qEiftaEkfrfudu-*iitggdr*+-RUr (Causes of com,rption in the transmitted manuscripts).

7. crdrdT{*fuqFil (Principles of Editing).

8. ql-dftlt{ur (Re-construction of Text ).

9 . 66frfud l-.ait * qrqrfi ff c-qft - {rrIFM St c-6r.{lfd (Method of editing manuscripts; with reference to critical

editions of Ramayana and Mahabharata of Publication of Bhandarkar Oriental Research Institute, Pune)

I tO n"gffi -;j{-qqI (Manuscripts - vansvriks)

I r r . trrrd S{ ftkii fr {qd 66fufu-d q-"r} * qo-sR (Libraries of manuscripts in India and Foreign).

?1,3fS.S

nd Techniques provided by information

technology)

t. qq;-d vilq t swq ffi 3q-fi{uit 61 qffi \rd gq+rr (lntroduction and application of various Computational

tools in Sanskrit Research).

2. aq{dtqil*f6WgWq-da++a.1qfoqq (Web search techniques and introduction of main search engine).

3. Editing Tools.

lq 3r5.S

lffi,'fuqtSq*:trr.affiq
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{ffi .rs.fr{(li{tuf)
qtsfl 3r-ss - loo 3f,s.m' qfteTr3rqRT-: qot

frfud cns{r qu€ - fr' : t o sa 1so vr<l { )ydfr y{ 2-2 er.s.+ * ttt r l0X2:203IS5

Ew-u: s v{ (200 yFdit; r&+u* s-s :r^s.+}frt t 5X6 =303f,$'fr

Eqs - T : 5 es (600 yr<t t ; rc{+ u:r I 0- 1 0 qs-.* + 6tt I 5 X l0 :50 3rs5'

4ET3Tg;69\ 100 3rs5

Note: 50% option will be provided in part b and c.

(Text & Reference Books)

l . ci-d. ( 2 0 I 0), qr.w+w xfr Rr vfr qr', {ft <qtt .w-aqeffi{, +qffi t

z. fra, sTFnM {rtq qi {rq{r qqfi frT (zoos), fitrcERT !F cTsfrftfudtq, 3{qu?re *rI{FI, {drdqrd

3. it-t, s<qrnq - eqr*rn +l fr*++

+. Itt, ecuug - n+e-*m * qo-aa

,. wqi, t+rqfi-rc - Yilqsfrftr

o. fu<r, qrfu* e sr-a-*, ffi.s - {iq sBqT *( frqfimr
z. *i, qq. qt. fsr.l -,{lrdq qard-qq ff $mr 1ffi stg+t<;

8. 6i, frFre{r - crdTd-fi : fuqr< silr vBrn

9 . s{si6{, *. \rq. - rsn+rco * srrd-q-+nr.n {iw{"r ff \ft-6r I 0 . *. {qfi - q *}drru +2ffitc fr Tfu6r

I t. .R1*r,, {qt, 11q,tqm _ qusfrfr fuflr
l2.s&.r-qru-sfrfrtd{r+

13. Kothari, C. R. (2004). Research methodology: Methods and techniques. New Age Intemational.

14. Koul, L. (2009). Methodology of Educational Research,4Enew E. Vikas publishing house PVT Ltd.

15. Kumar, S., & Phrommathed, P. (2005). Research methodology (pp. 43-50 ). Springer US.

16. Neville, C. (2010). The complete guide to referencing and avoiding plagiarism. McGraw- Hill Education (UK).

17. Nunan, D. (1992). Research methods in language leaming. Cambridge University Press.

18. Turabian, K. L. (2013). A manual for writers of research papers, theses, and dissertations: Chicago style for students and

researchers. University of Chicago Press.

19. http://shodhganga.inflibnet.ac.in/bitstreami 10603/12164/l I /l I,chapter%204.pdf

20. http://shodhganga.inflibnet.ac.in/bitstream/10603/29975l12112_chapter%205.pdf

2 1, http://www.baraha.com/

22. http: I I www. chicagomanualofstyle.org/home.html

23. http://wrtrw.citethisforme.com/guides

24. https://owl.english.purdue.edu/owVresourc ell 47 l0l I

25. htps://reeta-yashvantblog.blogspot.in/20 1 6/03/blog-post.html

26. https://web.library.uq.edu.au/research-tools-techniques/referencing-style-guides.

27, qTEsfufr qftqq, qdrq r q--E <l{, gr{A-d

2s.rfuvfrfu,ru{rEfr}fr t

zs.{iqvEfu,rqqffifr}frr
Note: Teachers are free to recommend any relevant books, articles, e-resource.
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qE Ed vt fq Vfurod qr g$grur (General introduction to

Sanskrit Sastras and Survey of Research on them) iurg-x
qurtg.fr

?oo

eral introduction and survey of Vedic

literature and Jyotish Sastras)

l. {Ff,r, Erflur, gTrtu{s dsfi ssM, @ ifirm, q,w, frtm, u<t aqr ik+ qrqfrrfr q.r qTqrq qfu{q

2. aft-s Hrk6{ * vge mil c{ S rfororfr fl qdq{"r

3. qrcdlrr vfrfrq-q{q(t fi urqrq qftqq

a. dftwne * ry u-"fi ct S riltr+rd *r stqor

?\ 3f,s.{

m gieTur (General introduction

and survey of Indian Philosophy and Dharmasastra)

I . qrfdq <Pffud qtqn 6T qHrq qk{q

2. qlcffc s$q + xgo ftomn"it sT qdqrrl

:. qd{rrq } vqq u-:eit *-r qrqrq qkqq

a. er4vrrq * q rrc u-*fr w gt ftromT qr q{qq

?q 3r.s'{

UnitIII:rqr6{urTrrad9Irm(ErdeTur(Generalintroductionandsurveyof
Grammar and Sanskrit Poetics)

l. {qa arorur q{q{r 6r qrqrq qk{q

2. crFrft , 
qd-qfu, u-{eft nw u-}Mfka q< 

S} 
qitr+HT 6T qiuq

l. qrffq gIffi qcq(r 6.r slqr;q qk{q

+. elkfl{rm * \qq Elil6m rait or q{qq

i\ 3i-5'S

q*qrur (General introduction and survey

of Itihasa-Purana and EpigraphY)

r . Eft-tm avr gwr qrk€ a.r Hqr;q qkqq

2. (qrqur, Trdnilfd nrn giruit vt Ei riltr+rfr s'r dcTur

3. s{Frecrr€t 6l qT Enq qk{q
+. s{Fdio{n*{ ryu riwaii w S} vtu6,6 * **

?\ ol-sF

lffieqtdqt-qracxq
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" .r5.s-{fdrfu-o

.rfiqr ef,^{'s - loo 3rsfi rrttrrsffiRI- 3qut

ftkocft{r crs-6: l0y{ (50$qJit yr&+ta z-z sf,s.{*+t t 10x2:203i-s.s

uo-€ - E : 5 rT (200 rrqJ if ; r&* x* s-s rrs.* * dt I 5X6 :303rs.m

uu-e - rr : s ss (600 {6ii fr ; r&+ xa I 0- I 0 3t.g{ * A{ I 5X 10 :50Qf,s.6

ifi-qT 3f,Sfi'
9\

100 stsh'

Note: 50% option will be provided in part b and c'



E<dIFE- (References)

t . sqtq.rq {d+{, eft-s vrkq 3fu ri*Tft, vnccr ten+, qnrq.Sr

z. gclqrq rf,h, {qa erw e;r EqqftErs, ysrc,Trrr frq, ed{ *vr <qa d+srH, dGTst
g. x& sqr yis{ wf, sq-d qrkcc *.r EF{6rs, dqEtTr qrd ir+Kfi , 

qnrur$t

+. Grqr$rrqrqrur, ik*t+msqq et(frsrs, {rftquqa€wn, r$ffir
s frtfr*ffis, *ksqrtrsq*{q.ft, frsfuileqy?slyn, qRrursl

o. qrr+gil, iF{ qirr 6T Eld6rs, ft -qq mqn rilfu<nq rrqm<, mr
2.fr ft ror.s+tercyur-qrdqc*ft qfl -q+rgktruleq.),fr r++nrqr(eos,H{.*pn+,oerg,
8. {rffi ihd.q - qn-frq Efrfrq{ne +.r EFd6rq, r+n-ds ilqQ-d, T$ frFd
s. rt{qy{r< - r+n-dqsffiqrneqrEfutrs, F*€eetT-{, dcr$
10. Radhakrishanan S. - Indian philosophy, Vol. I-il, London, 1967.

11. Dasgupta S.N. - History of Indian philosophy, Vol. I-V, MLBD, Delhi, 1975.

t z. gqTqq {da-{ - qrfrq E{h, {rrfqr qfu 
, 
q.rourd, I o o I

t'r. lrqt +qqt .+rdq wh : err*q<r *{ q$fter, +d-dre qqr*dq, ftd, ? o o x .........
14. Kane, PV, History of Dharmashaslra, Vol - l, Bhandarkar Oriental Resiarch Institute, pune

1 5. ilfr wrstT Err{, qftne or gft-6rq, .rJ. qS +} mmqq, wr st{r ft;* €+em, dq{st
t o. efirfrft yyEqrs - q-aqlffiq qna-+{, q5a, q 3q 1

1 7. sTr-drm qEtd{r(ur - qrFrfrq,rd-+ qrmq{, c?Fn, I 3 q s

18. *cius gRTB( - uq-a er+rumne mr qft-6m, I qr.r, +ftTd, q 3,sx

I 9. ect (e-6rq - uqa qmq q;r sqq sfu frq-m, ftrad
20. Cardona, George - Panini: A Survey ofResearch, Delhi, 19g0

21. Ray, Bidyut Lata - Panini to patanjali: A Grammatical March, Delhi, 2004

22. Schafe, H. wiesbaden. Grammatical Literature (A History of Indian Literature vol. v),
23. De, S.K.- History of Sanskrit poetics, K. L. Mukhopadhyay, Calcurta

24.Kane, P.V - History of Sanskrit poetics, MLBD, Delhi

Zs. ecr?arc {d+{ - ql-fdc qrkd{ne, *oqr rorn.r, qrwrfr
26. gq q.qr - sr(,rqs.K$rq 6r qfudrq, {rks qu-sR, t{a
27. Hopkins, E.w. - The Great Epic of India, Reprinted by punthi pushtaka, calcutta, 1969

28'Hau]a,R'C' - The Puranas: The Upapuranas in the Cultural Heritage of India, Vol. II, pub. by R.K. Mission Institute of Calcutta, 1962.
29. Kausarnbi, D. D., Prachin Bharat ki Sanskriti aur Sabhyata, Rajkamal prakashan, 2006, New Delhi.
30. Majumdar, R. C., Ancient India, Motilal Banarasidass, 2013, Delhi.

31. Mahabharata with Nilkantha's commentary, chitrasala press, 1929-33, poona.

32. Pusalker, A.D. - Studies in the Epic and puranas, Bharatiya vidya Bhavan, Bombay, 1963.

33. upadhyay, Baldev, Purana - vimarsh, chaukhamba vidyabhavan, 2013, varanasi.

34. S+, {n-druc Csr.) - sTFrefus qqrr{frxfrftrqigfud€, sftrrrys.En, fthd
3s. {r&, e+r$.S. - tec s-dr qr Efrrrq, ds{s.
36. scrt4rq,qrqt{ g.y - xr*+ r+rcdu }fir+q, {r+:r{qt r.iT
3 7. qfr 

, rTun-*t - qrcdq ftft{ii ft q-6ifr 
, {rq{cm *sNFr, c.{r

38' Sarkar, D.C., Indian Epigraphy, a guide to the study of inscription - Sanskrit, Prakrit & other indian languages, Munshi Ram Manohar Lal
Publisher Pvt. Ltd. Delhi.

39. Ramesh,K.V. - Indian Epigraphy, Delhi.

40.{iw-dsrqynqq.rsnf,}fi rcq-irEfu rq,fr .tdrysrqfr +fr
Note: Teachers are free to recommend any relevant books / articles/e-resource.
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(Research and Publication Ethics) aiur<-'a x qqts'*' too

@ sEs*TH * qa;q i' ift -fidr, qlt&-d-Fstigl q1r 3{tr'qn q

qrfuff, ffis-6-flqnfrlqr*lur, frad{r Csf,cfiD 3ikgrftfus+t (Falsification, l'abrication and

Plagiarism - FFP), ftaf69-6prr - qcsc (3tTft xftr5ftai ; vtwc<tfr ffiElc{: Fdr'ft Rr{fr'I
1|+q, + grgr rfl rH ) 

qq-+rcq-+ sfr+fi , enm qrqfirqJ fr fi F4r 58fr , v+nn tftrm ff qfuTrqr,

cftqc, ifuTffi I sq-fic+ R{nfi&it*1+nft-dqd*frsr.ifdccms (coPE, wAME cLC') I frd

+ frS tr t yqnn * +-<rqn ff qfu{rqr, scrslRun 3fift 'sq{6q * ffia n-qq} q{ qcspfr *' rm R t

yqrr+ff1ft+-crt+-ffiqrsegw r y+rvn*fiqr 3firflc, 3fuWHqR, 3{sqrFm }ffirls 3frt

qF+rt

u 3rq.s

@ eq*rr yq,rflq, rtn srfrrr sr Yfl{H S{ 3ffi'q *rt{FI + qqilEroRl

qi sTrrcrfirffi6r ctsTuT 3Trr-uifl{tqrr{*gnr (sugnPA / RoME), 5ppg grtrffidffi{
gqfi{ur, sTsqrFrs v-*nrc}+flqfu{hrqfi-+.pilii 3req-{ - +} - iq' \dFms{-d - 3r+s{, fr'r-rR -

q+iqd 1eTft t yonr:r fr +-<rqn, ql=-ut, frqq ff frRrutft-* ftwr+wt, ei.sr+Tr, {TRftq-6

cd vr81ff +t, ft( {v{, sTFffitrv3Tftq, gttrqr, S+rrasc, 
lTFd *( frM + Eur< v+ +-fl{T( |

ffiq{ Si sq-d{ur, srkfl q{ {r<\ ff +ft fr qrc} + frS mYcaq{ qr gq-frrr ifr - Turnitin Urkund,

qiqffi*dffi(Sigqfr{ur I

?\ srsn

unttlil : rqqtqtttqrrfrq ?q 3{-5.m

{il?rrdftrciElt l ?q 3rsfi

ffie*dar&-qrd{frq

" rrgq-{G{fuO

ctq].r3d€.qi_ 100 3{s.fi cftsn3rdRr-ls"t

frfurct{r ffivs2-2\s.s&Att 10X2:203rs.s

Gru-€-rr: 5 yT (200 rFdtii; rd-+s* s-s ef,s.s *d,t t 5X5 :253i_s<[,

€us-rr: 3 Ts (600 {rq}it y x-&+sx 10-10 3f,^s.fi+Elt I 3 X 10 :30 3rs.6,

qo-c-q = 02 {Nrrd 25 3r$fi'

4qTst$[9\
100 3ns.{'

Note: 50% option will be provided in part b and c.

F<riFrr - (References)

I . Nicholas H. Steneck. Inhoduction to the Responsible Conduct of Research. ofhce of Research Integrity. 2007. Available at:
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2. The Student's Guide to Research Ethics By Paul Oliver Open University Press, 2003

3. Responsible Conduct of Research By Adil E. Shamoo; David B. Resnik Oxford University Press, 2003

4. Ethics in Science Education, Research and Govemance Edited by Kambadur Muralidhar' Amit Ghosh Ashok Kumar

Singhvi. Indian National Science Academy, 201 9. ISBN : 97 8-81'939482-1 -7'

5. Anderson B.H., Dursaton, and Poole M.: Thesis and assignment writing, Wiley Eastern 1997.

6. Bijorn Gustavii: How to write and illustrate scientific papers? Cambridge University Press.

7. Bordens K.S. and Abbott, B.b.: Research Design and Methods, Mc Graw Hill' 2008'

g. Graziano, A., M., and Raulin, M.,L.: Research Methods - A Process of Inquiry, Sixth Edition, Pearson, 2007

Note: Teachers are free to recommend any relevant books/articles/e-resource'
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ffifuqtC'vS-wqrmr

F4trq- (References)

t . *it qr\sfi asa, ffi6q q1sfutm, q. e{+ vt} mnw, gtr stsr ffi {ern, oq+q
z. Yrqtr<GFrft - qTrdqEntfrmqqsrE

3. rT0-src6{ 3{R. fr - ffid 3fr{ erq qrffi-*' q-d (sffiqrffi) sI. ct {t vsr, ftd
4. Jayaswal, K.P. - Indian Polity

5. Sharma, R.S. - Political institutions in ancient india

6. Ludwig Sternbach - Judicial studies in ancient india law

7 . Sengupta - Ancient indian chronology

8. Barth Religions of India I

9. James Hastings - Encyclopedia of Religion and Ethics

10. Sinha J.N. - Indian Philosophy

1 I . Jha, Ujjavala - Navyanyaya language and methodology

Note: Teachers are free to recommend any relevant books/articles/e-resource.
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w_aei-r* - qrfftqinr-trfqt flndian Knowledge Tradition) at*r.e'm x fuQ 9oo

Unit I: qr(fr{ Fr;T rrart i' qrttfr m[ m sfrq-{t, AET{q - qTq, t{,aurE, itE ilII {ll-fr

qrff6Td]+lvfrqrfi t

?q sISS

Unit II: qrcfrq Vrr wqtr t EpI{t *. HErqt 6T {ll{q 3fr{ ANrqq - qriqt, g{gratlT, tfi, tr{
*.rf*.Rur-ftrqF(, squ-frqiqr, frq, q.{-fuqr<, qqfq, frei-vrfr}rnuq I

?q 315.m.

unit III : $tKdtr Trd \rtE[m t wcrrtr.f,' q{ (l-q.flirfi' q.r{aIrq

r . rrrrftq f,r+ q{Eq{r it qrqrfus q{efi, qurtm qqew, ftrer-e-d€n, fuit ff {tcrfus' fuft,
*c{r{g'Rr
z. rrrcftq iTH qrEqn t rrqtrf,r, {sf,a, {nqqrqft , tl_sq s,r sq{r fuqrR I

?q 3r5.s

Unit IY : rrrrt{tq ilrr q{rq{I q sTrtcr€ \,?i qrlts. q{[rnq
t. snrdtq ilr qrrqn i 3+fq-d{p{r * \Eq cq - {rsq qi 3niqdp{r, +ft, qrqn, eq s*{ t

2. rrrrfrq irr+ rnrqo if qqq-*w * egq csT - ft-{R q(, qrfufi vBqr t

r. rnrfrq {H rrtEEm it qrd-{ rrffiq srkd * mmftqi{ur fr qq{qr( *{ rqh qqrrm 
t

?r\ gf,SF

qu.tse-{dfit$d)
qtqTrarq.d,- loo 3rss' qtenerqfu- I qe

ftfu-dc0qr Eu€-6': l0 v{(50 {r<r{ )x-s*xa z-z er.e'+fidt t 10X2 =20sf$h

tlrs-q: 5 nr (200 {r€tfr 1r&m's* s-s ir.s+*dt t 5X6 =3Q3rs.s

Etrs-{: s ef (600 yFdtt; rd+r* 10-10 3rs5* Etrl I 5Xl0 =503rSF

gieq-.s.s. 100 3r5.s'

Note: 50% option will be provided in part b and c.
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