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Two hours

co€€EJ:
;ii 6co9 O godDOCO 8p4d1 ceocala.
;F cEfiiJd egoci 8c,::@r:r dOrzlscj ooA Ototo qo66 ec!?tJ?r.
)i Cnlr)d ogod Sgocs Q oi8 q-erc,qd q ee16E5fo6z:l Ecoerr 8@eQc$z:.r.
:i! I 8o 50 <,-onj daj od gcC:roo ( I ), (2), (3), (4), (5) cro) Sered.oe?d 6o.oe e6J Oed O CD.€,o('6

€€ilJ SeAd ooidccg-ozr, d€ Cd6O o€qd o€oco gd€O{' Co€C.cd ooe 
'D6d(od 

(X) ocog €@d6.)ii orbrD 6de t'€t'630 €O €€q od€aoA.

l. Coryrutbacterium glutamicum O1dO8c.::O c,.ocqc oE@zrf Edocqoro ?oJ?r.tce.J,

(-5) 6rl o.

2. e:aa coqorai dggdOzd eo6zozrlzr.
(A) Steptcx:occus lactis
(B) Clostridium tetani
(C) lnoobacillus spp.

goro csqeral dgg6O::l q46al 4ga dggdo.lc ld-egg8zr{ pqcrg E8 Sderq5) €oqerr o.!.qr .'p C6)?rJ€ ?rJ q?

(l) g86on c.:.

(3) g1@8ooC q@6 a.

(l) (A) ooe.
(,1) (A) teo (B) eoe.

3. d-.:o1e.-q gL € ee rD.€(?DdSa .qzo :-o1.lJ.
r | \ d."6^.iF,{ ah *^t -.,1*,-] .
r1.I .,..Ft6 tp4 er a,"i -- ,r...1 ."
/< \ d-6^.iF'{ ".r z-,^r^. {.J ..

(l) (A) oo6.
(4) (A) ecer (B) eo6.

(2) OooarC6f <,:.

(4) SarrSB o.

(2) (B) oo6.
(5) (A) eiier (C) c:@e.

(2) cigo.llrCd ee sr tllr6erloCid 6:.

(4) oJgoz:rCd eoeo gdo.o3d o.

(2) (B) e:oe.
(5) (A) ceor (Ci) oo6.

4.

5.

rred(]o 88o@ 58o@ 8gc,:trzo (wastewater treatment plant) 8t1orc dggde $<,:cOSc.: o-<,:rqcrop gdo good
erao\c3,

(l) gcd@n 86croE. (2) dpE8eo 88coo8.
(3) eCc@Fo dr"Et:l8. (settling tank) (4) oJraJoOcd ddoc:8. (sludge digestion)
(5) Oer6d ::)rce?r.r eoer 9qc er18@8.

<re:lo;l q gt6 galre ce6i:ooJo.
3or89 orr otci8c!@ crSOodrderSO grO6c; qtrrJ SgOo g8$c.:cC

(A) eOC: erdO gE{c-cO6.
(B) oro qrc,:zs gE$c.:cOE.
(Cl) orc.: qC<,.ce :le ae gE@c.roos.

galt;i g?Drc: q4odr:l Eolot ogo.c{,

(3) (C) eoe.

(3) (C) er,e6.

6. occrc: E5O nrl3c,: orleJozJ,
( l) e{o8oro 6d<;rJel: oges c.:.

(2) o{cJEcro pd orzJSo o.13ce c.:.

t.3t oi-8 eq?$C qE\- .re98r .r1 r rre ,e(.b -r.
(4) o{clEc.:rl{ @o nJo 1:q zoctl<.: garr.6cl ee€3 o.
(5) o{r;acat @EaJ nJo 63t1 rorbc.: getr<5c o-(:co c.:.

laeo{b 8EF] r\oor!
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7. oqa gq g8$o:cozsl ceqarc ee$<.:ar cod8cs c.::g,

{ | I gSQozo be €s)g)?r\- u:al8 gc9 ren,c8.
(2) ed€5do(r 25'C cear orgoojg SOar las{ 98{oo ceB eec@c?,ru corsJ8 9O1668.(l) e'88.-:z:. r.' r:8eor. F?-\d..sd8 tge,?r\es8.
(4) gE$c,:rO qrd@et E8@O qO(oD OD) gO@ cod8 gordo8.
{5) gES,ru e8art 8<,eoed zsoa. pq od8 g@re;r8.

8, e:aro a\qol eq g?Drco esgtlolo.
OCroorSd (Vulcanized) odzo 69 cJdb

(A) ee4o dOg)ro?o dASOeO OOr orSd daJOzr q1tl.
(B) ,JrJ oroco G)ag 889 @Ez:l or1i..,cr are-, arrlOr.:z:rc,' erlc cotal8o sr.E c:.
(O) dcarr5zo rJAbOgO OO. co?ilEobJ ee.

gglt:l g?irg) epodr:I EOI(JQ Cgocj,
(l) (A) e:oe. (2) (A) cear (B) eoe.
(3) (A) rear (C) ooe. (4) (B) ccar (C) oo6.
(5) (A), (B) oeo (C) 8o:@qo.

9. $ 6"zocoE e3grdOd gEO$zod.oe eeqorc 4R o.eodoc,: orcOor<.: 3R ec.nqlec,::O OOr ggpg oe. 3R ee.o6joc^:c,
qg8d doq ?so?r Cq entrJe?r' R es"rofo.": eg.::1.
( I ) o:1Cn ercDooS, (Reuse) (2) gSOSorJaoS. (Recycle)
(3) qoOzorJacaS. (Rcduce) (4) :rloor 88O8. (Rcthink)
(5) g8r:9odo E8o8. (Refuse)

10. 8c,:go dOtncO Edocqur
(l) dgc, zocdrJtJoc.:oa{ee8O erc oO::rd €ooo.cl:iJrll e€rqr co8@z{ Sdorgoo: oe.
(2) oaczs OBal o@od Ede.:rqac.: oroodS.
(3) 9co6o e6OaoJod e5O<6zd oe.
(4) 88:Jcr.<d 05<,)21c:o qrc,:o oO.
(5) ordofi@ ncOEzo eo"o<,:ico oO.

ll. pA ded Oboo6fcr) E5lo oar$Oro eqo@ o-5o)rO qlq@ caqor e:eoo zoCdzrJ ec;rqrrllt;l eoi6.i,l
(1) odC6f-oocSalO e:lord (2) 8aF odaCr;l
(3) ee6qgrordo oi?tJ?il (marker pcn) (4) oOcO od4oal
(5) oiz:fe6d

12. qctJ8zoC certtOro ec.: oocarlS Eeec, qcoc.:Cdzoc.::4 e8d @ g"roco pg oleCdOnl c,.oCOr Edorgo arbgcuJor
or6-rral qro@e, ESe gEdodo zrdar 6Q. coooCdzooco-d a.OO Ed6c;J gocol o-oJeo 4@ei Oc.r orlE q?
(l) qqdlds eclQo
(2) Ep,@.r teq6r O.c: Ozr qOzr Oc.rq@

(3) 868S NaCl Sdocqzro €oqeo:r Jlrr qOzs 8c-:q@

(4) e68g NaCl oi&do(r OcooooJ oarcol6O@
(5) o-oCdOd oeeCoc ceqo: @ q3"oco-e oogqoocgzJ oarrE6@

13. TiO2 ollo?tj goe 8d<:cq:r:c-: @ 6-ozrri.'.: 6Eo ao(;era{oo6. oOcort o-erlqC e,'zdoz;l,
(l) gfigo-o ecjooSO 8608.
(2) dderO6; q1oo8O E5o8.
(3) @ C"aro 4g TiOrorloaC q.rg Ederqar<': ge,,@o zoS9rcJocd O@8.
(4) @ 6.oco qg TiO, zr1c,.a:l coe gr@er zsrttgrCol 86o8
(5) G C.zsco z2g 'l'iO, orloarC g"q 8E e1OEO8.

14. @ q-p"6c! o-edCr{O <n6og 84d n<Jg gdar d:d.r: tlroorz:o: zg@zr{ q?

( I I $ p.a, ale Ee,-Oaoo,e.z:t.si .r.r@oe
(2) tqlc, ncdeg eeeo c]ljrg-cJeg qoot5)r:ro(sc!
(3) drSao @{3Oo o{e6 zorbc.:cAc,:

(4) dc8zo 0quc eqar@
(5) 6eee$ gc^llrcrrr gOror5roi$c!

[edo.6 6Qo atgdo
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15. Orgo<oC@cc qc@@ro Ocg Occ?ooiec.! dgc 49, Qc.:to o8ol g@g O1B q18 oe. q@6 o18 es@A?tJOo<,::5J

O<o::JBc,: coou oO g?
( I ) ao retz:1e,..:ratesBD s8?tl q@1. :,.8 e(8 ?r€ eo(E -,:.
(2) q@e Cldcea qr@@ro dO, Qo: E 918 qc@@o O)g g@rscr @Er Ed*c;r reO.

{l ) goe e,,1dea, gr@@z:, 6tO, cero.q?', goeoe gAc]6)roo?tJ dCr(rt'J6) oe .

(4) OcgocoC@<.: SO2 gOCj ci8 g1E o.u:lcroJ8.
(5) e@e OtBCe pH qoc.: 7 o c.rOc O1O c.:.

16. oarc@oejdO <g.e,oo.orcd 8Q.dq ooro Q qi8 gaorco re6?i]olar.
(A) ozoooooCdO ocrrorord e€ qo.e goO@zo oe.:Cezo g@c<6c,: doo<,:8zo oecoaotdOg qO"6J grog?i)

oc:js?o gO!6c!O OOo O13 c.:.

(B) oarc@ooidO oe:ro-etrd @EzrJ ood ziJroxcl:?r gOgrdl OrSorO ClE arJ8.
(Cl) oroc@ooCelO oeloeoxd @E::J oco eeqeoc dggooJero gar?t O(go6?tJ rocJo? eA8.

esrD g?orco g4odai EcidQ ogo-d,
(l) (A) eo6.
(3) (A) eear (C) oo$.
(5) (A), (B) eeeo ((l) 8<.:Cco.

17. Se-eejz:J OrgO doalr8?oC d:roc.r e@ eoqorr g.ro! Edd Ot al6 Oeooj,
(l) qocJid?iirt Ed58.
(3) qae.u qro6Czor.:8.

(5) rolgc Edo8.

(2) (A) eseo (B) oo6.
(4) (B) eeeo (C) c:@6.

(2) X-4d68.
(4) ocdd@Qs EJo8.

18. oadd Ot5oogc,: l0O0 cmz oor go{co:?D E?tJbr srrCOo csqeo: Ezr}o @od I l:l qocol zr@, q1g 6,ee 36 cm g q,

ereoC qd6 l4 cm g q ei.eraor eAg Oarlo:rzrld o.olqoro @48O gro6fe E6@O gOco> Ealo e:6OrO eod,

( r ) l .584 A. Q) 2.200 A. (3) 616 a. (4) rs84 a. (s) 2200 A.

8:de, 2.5 m oszrt zrJzr, 3-, 8.:d; 15 m zr.16e etqeo r 8.:o1- ,e cr€?j( e3tq-J :ec e(b.\. 6O €qol) er€C
25 cm d eso. go l5 cm zst e. zr' 8-s1- E.:-rd c:1Q-:r .q qe

(l) l0

ept.o D e:e er6@rl o2e 
'd,

19.

20.

(2) 20 (-1) 10 (4) 100 (s) 200

e?ile)r A = (1,2) coer B: (5,4) oc zorJcr AB zrl@ oUOc ddOo ce6oufor. AB I @OB gdero: eodeoc c,:ur

AB o 6@6) oSolco Y qoleo odqolcc aldgocJ,
(l) (e,0)8Q <,:. (2) (0, e)sqc. (3) (4.5,0)EQ o. (4) (0,4.5)sq o:. (5) (0, 1.5) aQ c.:.

88zrr@ ct-,rsoan eeopa{ euezrzr' \eLqg €o'erJd?DL r<:qe croc\ Jter.e-J qde. r q1a. or-rzs,r 8.:3e-21.
25m

l0 m

g or@:ri o-oo- z:r :l o-o p@

l-5 m l0m

(5) 550 mr c.:.

L6rodo.5 800 A\gder.

(l) t)m tl. (2) 35 m' c.:. (-1'1 250 mr o. (4) 350 m3 c,:.
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22. eepSor eeodl:ro OlcdEc,:or sr2rJE E@c Edc oq:r eE eeoe qdOr g1B god dA OOD?rr))c.:
9 OC oeeco:ccozrJor 6Q. ar$rJ, 8 or@1E qrJoc-: OrdqOE?tJ l6 o6ee Ortlorc ardooar cepSo
ce.6)rsoor Or:cd8c.r (9('relo)oc q18 <JO ogC E6nJogc-r orlzr 6Q. d@Eeer d(! EOld{ zod
zrlOotr:l (eep8o ee"6)rco O.r:rd8o<.d) @O_uarlc: o.6ol<:: ?odo; 13q eod Oc! 7 AC
oeorc!.(o6l?rc 6Q. esp8o ce.6)l::trr OloejSocJ o?DterOd qrfr:l g@coc.lnl 8e6 q?
(l)3 (:2) 4 (3) s
(4) 8

(l) (A) e@e.
(4) (A) eear (B) eo.&.

(2) (B) oo6.
(5) (A) eeao ((l) olo6.

cr?tJE Eo.o

6 l0

ll - 15

t6 20

(3) I260 coer 565 A.

(3) ({l) eoe.

(5) o<Sz')cl E6O oqar: gOrde-,rJ ot')rJedr o.?t]@trr.

23, acl:, qeJor zlgEoc,: eegzo:rJar.

| ,-2,-2,0, 5, 5, 3, 5, 6,121 ,_4,t25
q rtc. q6.zs..: eeqo, e€-,ot 1Oc. . afz:Q6 ge €6251):,.rJ Ozre garg e z:{,: ar.
( I ) @cJrzl:c8. (2) OordOc.:8. (3) @ror<,:E.
(4) oor:or:c-: orc Oor:ddca 8. (5) @Or:ddce e.:eo @coo8-

24. oe,at cQ e6@coro oqd di"Sorsl elgg@ ESoo qco:ooonl cqord zsd8. d ecqorr c,.c.:J6o eolo o:;or:I goo
c9arro 3 gl 8€6JOJrzDrd o1"Ec.:d eeeo gr-Jo egrozo 3 B o.cJgcaorrJ O1.6ozsl oO. OC od 3110q! eoqeor dnc>
oadd eiJodcoro Edocqzr 5oq@ J1. l0/- al oO. n= 3 o@, 8@z:loJrzocJ o1o8co eeer o.cr:l1:r?Dro !toE!.3
EoqEoO c.:o Ooq@ 8@e.O@:ri <118c.:6j,

(l) 1260 esor 10806. (2) 1080 ecar 12604.
(4) 1080 esar 565 4 (5) 1260rear3?7E.

25. 6zJer (2,2),(1O,8)ceer (10, 17)Ebe ol:r $e-arCoocd o5@8c ogo-cl Qo drozo

(1) 36 (2) .,,68e (3) J470 (4) 38e (5) 470

26, Lr + 3y + | = 0 ee eo 4x + 6) + I = 0 o6?d q q18 o-lJo)c o-qzo regrarolor. oOG) cr.bdr oqz:r
( I ) ceqeoc ce@r:r qr:&asOedO q1o. (2) 6;Oc) o.O.

/4) n, n-t- "r{*, -"^^.r
(5) rs@cr:lod oO.

27 . x -2y = I coor 2r ,y = I czr otjcir oqra@ @o 88O 6alo.r:o c-raloor,

{r) (r.0) {2, {0. r, ,r, (l -J) ,0, (-l .l) {s, ({).0)

28. o6ogoo:zJ @6{ olEo@ Q o16E<-: c::e OrqooJ erra?Dod @aOd€d oelt, qr geo-drJ e@nJ q?
( l) qaO olOocC OrSarcC (Hard disk capacity)
(2) eece@erce 8eg@ Ooroo (RAM)
(3) oab eoa?Dg@ do?ooC oSoo eeor o8rllo (Processor type and spccd)
(4) 99<6 C.3cJgoC cboo (Printer type)
(5) USB oorOOq{ o<;:r (Number of tjSB pons)

29. e.:8.adzooro @ranc: 8$dq oato oqotiri gnco es6zoc{o.
(A) e.:8ar.oaec^:ar @ora<; cc@?derl JuJocJ cees@arcO 8O9il6 6)?t?oo (RAM). oozr Org @o:oc (ROM)

€c?r oid?D @atzoo-c.rE (C'ache memory).
(B) o:,Jra oer?:lc! (rl ereeuolr3 80go cltare- a)!iu o,6)Je?tj [rozr (re:€cl (non volatlrc memorv

devices) oe.
(C) PROM ci:r <,-o3 r,.c-:eoqr8 rlEsrco c:tJo.rl, Programmablc Rcad Only Memory (OO(,Coaro 3519

o1E oclar @rg Otlzoc) czrJoS.
9or,r g?Doo qqodtd 5e iJQ or:iozr},

30. tQ)zs o8G61ro qqJl ggs;a-J (Craphical Llser Interface (itJI) 6iJo:dco.J Q WIMP -er L:'aO c,.r-:1e.ou$
qq3'c3 ?3J2r\ €o-e:\ i- ztt\e zi.,
( I ) Windows, Interactions, Mails, Pointer (ogd, e rdo5{clr, ell<rtc.i, i,Ca,3ror)
(2) Windows, Icons, Mcnu, l,ointer (zrCd, 6dt{r3r. oozr. gcre,ero)
r.lt Wcb. Jr'rrns. Vails.l)rogrammcs,:,( *. 3-,L:r. ..e 11 . , t:-,-_.-16r.
(4) Wcb, Interactions, Mcnu, Programmes (jrcj.r, qi;iurb@cr. e,ea, oidcr-,elzri)
(5) Web, Icons, Mails. Pointer (Jrc=rc.:, 6,-11u=l. o1o1qf, ii:.J:-riul)

fnrtrerr E D..rt] [1oa12n



3l' oquJ €orzDsojr c2Ha + 3o2 -> 2cor+2Hro <:z't co@zod<6o eogo ero,' ceqeor:r oocor gqodu:r orcgo z:rg
go2 EOcu::c": (command) 4@nl q?

(2) gis4J1 (ltalics)
(.+) o1Q 9c16 (Srrikethrough)

32. qb$c: OqoJ eeocoo @ogzorooozo F I c.:zp6 etcEot zo6uJo-?rJ,
(I) ?'Jo oorgOd eOd6J 680() (to open a new file) c.:.

{ 2 } ( qO po ro18e, { ro gel help) r.
(3) '.,cu9 oeso@ elo gSdocu'' ro..rrQ o.'rgo Eeao' ggoo (to open 'find and replace' diarog box) .,.(z+) qdod Oolreccr e$zlie: E5@O (to check spelling) <.:.
(5) er:6J ocorgcrl ogee older:l Sg€Do (to save as a ncw file) o.

O grd:l q.o 33 eeo 34 .,arot qldoCot olo2rJlgeJ.J o)<doc! @o eqat@ O g1o. orcogor cli@ gr",r?rr
oe,cooci Q 8E1al erodce'qoorzq 'orcr:recs<e'oqc eeqaoc oq.urc Dec^:c.r eeqax gac,ord qlg (Marks) esarqqrg ogf6 (Grades) o@8 €ecjg)ztt oo8.

I
Marks

33. 8gz:lo.d Cie€OC eer@rorrc <,.erO.c,, 86 o-zoCeoc,: qg. €O.r Sq Eerrdq Eogzsdd., orrJ".o.J,(l) - MEAN(82:B5) (2) = AVITRAGE(82:85)
(3) = AVERAGE(82+B3+B.1+85) (4) = C-OUNT(B2+B3+84+85)
(s) =AvG(82:B5)

At,/2018/67 -S-l

(l) c.:o4di (Subscript)
(3) 6o4di (Superscript)
(5) e"QrJt Aceei@ (Texr effccrs)

C Ed1o.O qolor er18 ogf&o (grade) 6<Jco1E@c;
( r) sUM (2) COr.rN.f (3) rF

toceo zr,g gq @or^: Czr{o.zd,

(4) MAX (s) MrN

34.

35. ts_@lJs.o Oagzocooron (powerpoint).ooo6oOo qr4@al (view) a?rje?rl e@d q?
( I ) caObc.:.6 i(ego (Presentation vicw)
(2) req: ooCda Qrego (Slide sortcr view)
(3) rlqc o-ealOar QraO (Slidc show view)
(4) Soeror qt4o (Rcading vicw;
(5) eer@ro-r: qreO (Normal view)

G (:"l:rre,O q.rbJ cr.i6 QSocni OcJoc$.
( | ) www.gov.cn
(3) www.or.ac.uk
(5) www.rnohe.gov.lk

eq.rtrl zrlc:1qj (email) ,3€cl?ra e,rrcj g
( l) Sachipercra
(3) Password 123
(-5 ) Matara('olombo

36.

37.

(2) www.ausregistry.com.au
(21) www.nic.sl

eri.€.eJui.: (passuorrl)J( € er(( 8* o"1"eos.
(2) drged#2,3 @, B l.o
(.1) Binhday09 |0

38. A oiq C ldLlez.J l0 rad sl s.?rj8!:, g('eoc!5Lj gos,(! ::a t:r;6 Og gos; qCa.r a.j:) ei,cJgg qrUc,o
3 kg nl2 r"O. .c'€O -dqi:.O e,rr6lis loriSo- eccl rz., t ryo 'ia{a3*C 1116 (,?rjorJg, i,fetoC g-e n)J5) sj.:r5j(-c|? kg r,::r B:r106 oc,ri c_dqJn ofier oOoo i.:deC,

(5) 5msr

1600,5 8QC O(.td.;r

(li I rnsr (2) 2ms' (31 3nrsl 1Jt ..1 msr
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31. oqz:l eclrsg9zo CrH.+ 30, -> 2COr+2Hr() aa eoOrodSo 85@o sero ceqaor:l OcJcor e4odai olSo eog

r,:4 toc:r<.: (command) 4@d q?

32. qb8* :-qz:l eeaocsan ed!?5\r -rJ?o F | -:q- s',1c. aJd.gd.
( I ) orO c,.ocpOnl Eoara ESOo (to ope n a new file) c,:.

(2) CCO edrolE@O (to get help) c,:.

1-1'1 orJ rg ere @ oen g6d,-rrua: €oocrE o?:rr!lc Ooabr Egoc) (to open find and replace dialog box) cll.

(4) qoled Ez:r.uorcc.: e:5desc E5@iJ (to check spelling) c,:.

(5) qgr{ oorarod ocer r:lto-lsroJ Egoc (to save as a new file) c-:.

O g.drr, c ar JJ eser. 34 e-s,c. q(zJ.ero. cr(eJ(Oe:d ode-..: ea oqzt@ 3 n1rr. e.: 'o1 r. eUl eeo,n
earocoocJ Q SgaJ eootJoqo?tJe 'order6ooqc,: eeqoo 8qrrO Oec.:c..: ecqorr gdcooi qt?eg (Marks) ceeo

qqcg oSfS (Grades) c,'oE eeoaral oc8.

Student 3

33. Eg:tle.d C-:iQgoCj teco.6)r5c.: <,-tcOOo 86 o-roCec,: qg, €e..: gq En.Jq caOrodoc, O?tle.?tl,

( l) = MEAN(82:B5) (2) = AVERAGE(B2:B-s)
(3) = AVERA(}E(82+83+84+85) (.1) =CIOUN'l (82+B3+84+85)
(5) =AVG(ll2:85)

C EtJro.O qo$cr elE o€f6c.: (grade) ectcolE@O oceo reg 5;q Qra": :,'a1., ai,
( l ) sr]M (2) couNT (3) rF (4) MAX

ceOlJe6 Oagzorooc,:zo (PowerPoint) oa6€Oo q(AO6l (view) Or:Jo e;{ 4ea{ q I

( I ) eeotloo qreo (l'resentation view)
(2) oqr ooCda Qrzge, (Slidc sorter view)
(3) :oqr o-e:z:io::r Qrzlo (Slide show view)

(s) MrN

(,1) Eo:oar qre@ (Reading view)
(5) eec@co:r q4@ (Normai vicw)

Q g":oroi qcrl oe-,6 @8ocd :-,c$oc$,

( I ) www.gov.cn
(3) www.ox.ac.uk
(5) www.rnohe.gov.lk

37. egd or<:rcj (email) SsrriliJ crrrrj e g?.csr glJerqo: (password) o.Cc! cea(:8cll or.r:Jo.C,

(l) Sachiperera (2) drged#23@Bl
(3) Password 123 (.1) Ilifihday69l6
(5) MataraClolombcr

38. A oO ;ql rdL:r,bi l0 rad sr c,-oC6ar go-O"-.cizj UO6.r a5) q3).J 08 god' gCa..: ,Jr qOd58 gSoc
3 kg m2..!. oso aeJb)oO t,oajre sr:J6ll.,, €eri. erclo ca{6cs\ c,E q'o{a,-l"1; viar<lo{ tg sJa dotdoo
l2 kg lar I arioE arod .rderrr oeo o'5o* i--ire-d,

(l) f m s '

(l) cO451 (Subscript)
(3) 6,o4d1 (Superscript)
(5) qAdt aecrr@ (Tcxt cffects)

(2) q164d1 (ltalics)
(4) o1Q gd6 (Strikethrough)

(2) www.ausregistry.com.au
(4) www.nic.sl

c
Grade

34.

-t5.

36.

B
Markj

68
80

{l) lmsr 121 2rrri (J) I rrr \ I 1.1) .lrn s I

foc)|]cb iL]t nl,]$o
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40.

39, ccSoo@ ?oie6 €od oq?D?D qlE go oqrod oarg 6.dor9oooC e:o8. doco orDo zsrer?tJodoa{ pg 8c,:r:r
Egare,8zr{ rr )c.:.^: e! (eril f - e9l.- r.-J c-eo{ < dgr:i:, c3e )?r\ ,e5. e.:oror eqorat gnroepzrl $6i- gz5\)-o.:

ooidrrJor.
(l) Ec,' oqod cooroic eo@car o8. (2) 9c oqod eJzooJo eeocar oO.
(3) gc oqo.d cr6oc coo:r?r oO. (4) Eo oqonl oce: o:8or o@rar oO.
(5) go oqo?:l EGdc) orc.: cJr6rrri elor?tJ oD.

gSodCO n>@6c:zd ceo qeorrrlord gSodCcJo ooc68c: eolE ozoCeo:zJ ee8or erS<:dc,rE?tJ C<:6O 6ree

6.rleetJdzrod SgOzdo::i oqo cjq e@?r qOdOrcO Q q'l

( 1 ) ro@Fo o-zoieocj ggo6jo €o@A?rJo ?o€ Oo
(2) ao@FocS qtlc;c.:d ozoCeo.d qgo6o o@ar:lo zog Eo
(3) ee@Focd 4oarr:i oronl ooieooj ggoeo €o@O?rJaJ ?D€ Eo
(4) zo@Fc.:r ce@c:r n1d@ 2 nlO zoor e9cc ozoCeoc$ ggc6o €o@r?tJt:>Joo>O ee@dr:loJ og 0O
(5) ro@Fc^: ec9ibr ?oaAe 3 no oe.:r dor oojeooj ggCgO ce@c::{ooerclt es@ld6Ja ?D€ e.l

dg c,.ec@ec,:rl o8::f @od 30 cd olgda org, @qEz:l €Eolqero Q d61c.r 1200 kg al oor@e odp 61o€. d6c-:
E4oi rodor goeo<,: 3 m s I ar@ oeI@or.c crtcl?5i e€, 6<ff6Jo?5 o?r eo zorjo c]q rortJce gc)rd€ 9.ri)re)o6 q9

q61dad d,a5c,c; l0 m s 2 o6ee eogozdar.
(2) 6.09 kJ (3) 3.24 x 102 kJ (4) 2.16 x l0a kJ (5) 2.19 x ld kJ

4t.

42.

(l) 1.69J

o.Qat c:O 3 a18 ESoO-rnt E.-:if 88e esqo. ' 20 N m
or5rolJoc,:d qOs:D oe. o@ eeqar: dleooC qojOc q1E oSQ
20 cm Qco gdzpdledg q-6lOzJ orc8or a>cJg 61o0. p6OE<:

QdiC a8O ceqerc ad4d1e3g q@oO qclgo @or o-<.:Qc.:

ge EO@ ae6 o?nrcio€6 q?

(3) 20 N

43. c.:6<r;c@zo Spdq e:eoo goro: eogrozr{ar.

(A) gorrrobn oo36lOc.:ncoro Scoc6ulocl ocrld E8@ eoqorc ocEo oe.
(t)) csdg o.d. do tcrc:gi@o6j qO?od crg€6r@?r errOor ooo5.
(C) qoroO e:66r@?roc {088o qrcode-d o.e.:ccc6f eoOrcc, gcO@zo qorloc{ (ee,]OOC €o"6tDrOO OAI

CiE oO.

9elD g?rrto q4o.dr:l esrar: ogoc{,

(1) lN
(4) r00 N

(l) (A) o€le.
(4) (A) ceao (B) uoe.

(2) (B) uo6.
(5) (A). (ts) $o. 1C; *rr' 8-r1r1 e.

(2) sN
(s) 200 N

(3) (C) e:@e.

44. e)Soergc)d adzgdlcdg qr@corcro cg.ocOd 50 oo o-ag oo e:6Or<6<cnl cseo 0.5 mm gr:lordc63<^:d q1or. o@@

dteJocj qt?iloo?'J d8 e'cdcozocs CzrjourJ,

(l) 7.01 mm (2) 7 .49 mm (3) 7.5 | mm (4) 7.99 mm (5) 8.00 mm

[odo.6 8q0 Oed?t.
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45. oOSOb ddcod erdolz:€o@ q, eg cr6cor?tlg@ o@ jedco @EuJ ry:jod I .2 al B€. 12 V O1Ogc..:Eul 50 A Ocd:cr
g.Q o,E. aro6o.i qoroa}ad gEodJoc.: oarc6&<a eo18 r:@ d@Eoi eeo<^:zrr gq Eq.5ol codEco o,'re@o g?
(l) s J (2) 60 J (3) 500 J (4) 600 J (s) 720 J

46. occ: E8dco 8@aq oara ceqeoof grorco q46rd 4@d €oo)e oO E?

( I ) orrc.:: SEdeo oorQ:d qoo@i€6o: rodzr Od4gd oocg Oo@CrJo<.:d oocoO.
(2) 5Q goo@o zog Eg<ft FrJE, o'o@jd e$gcdq 49 EBd<e ercEo qe rod8.
(3) oco 88d5c: SqjbJ gOOo ordoooeo qclol oorcoO.
(4) Sdid@c^:: q1E 6,do dOco: eeqarr zod q1g@ Etjo{o redgocC doc oce eEd*." OrA Conocr?rj

qCrgs)i€<5qr oz:::r?'ttjat Ecec o.
(5) dal d<9ozrc^rro 8O otCrJ dOrot.oO .'Jrerc! eo"e@.6." ?s]€ rra?rjo6{ EEd€6o6?rJ eJO.&.

47 . .oaeo Eq4r:f o6oOco ozarrOeod dzeeocd qdOr q1o. d8 X,
Y aa Z a2 Oqgrl 6,erocJs po6. dal 6orodoo:al o-<oC

CSoEI I 3O ogeedocJ grddorO ceqeoc e6oO FQorc:a{
(circuit breaker) es8are Se COcolO ggg docoo oo:lo.zrJ,
(l) A
(1) D

(l) 7.3 x 106
(.1) 5.6 x l0ro

(2) B
(s) E

(2) 9.3 x 108
(5) 2.2 x lO11

(2) o.2o g
(5) 2.00 kg

(3) c

(3) 3.7 x 10'q

(-l ) 2.00 g

49.

rrQro 6q lrr@Fcnf 8@dq oaoer esqaool gzocca q45zd 4Od coDD oe E?(l) O8 coAOr O qlE gotl:reSO Oerc cod8o:, qcosocC ceeo EoEocd q6oroc,:r:i oqg 6ro6.(2) gr:r-uodd S@riJ ozal@ g erECoJ gr:lrrde€ gOoI zog D.J ?DOA<r OS gC qcoJ oiOor e1@o<d.
(3) es@rgc:c8zo E@ro pg Q a@Fce-cd qcr:r8c-r d8 EorSc^:o eo@caer8ro oO.
(4) oocqz:r gq d6oo{ eseo zar@Forj .oddzrro OSoOeocd q&orco gol5rd6;<llc co@:zl oO.
(5) gorcdr) 8O.oo?tJ e:€e ca@6d 6@Fo: q1Q@O 6nt Oce eol8 c.

OoOano-cezrJ egOo SEeszqoid eoaq Oedryo @6:d
@Saiqezoo @OJ 6 o ftfid e:8@rOol 8d1rJ grJr q18 (

-a{ozr',@ro", agrti I mm sl eg xg ro'- .Oo.^:Ezrt oeat
zs,J8. Od eolou.,@zs.ueo qG €Jeozti Jrcr.e-j (d:,l eio. - ,"{^" . r\ ^A^!,vw\/w vveeL,*.-:l.1:.,: 4rdo6"r g:reo.:zst cs8a eoo8e-_ c.:q.:d oe,
CCr?ode9:tJc,: ?sd?tj5).

n = 3 or@ 8d1d pg q1E o.aJcoor@oo ee odore,, Opocd,

L= I mm
2r=6pm

50. dt$ocJ EabJo.er?r ,JlJc eero?D oz:irOeod Ozr e$6cdeol dcpoO A eeat I612:le.r: stdctc ee:rJ?roc:z:l ?r@F.rd
es@drrJa roJ o{JEc EdeJ o,e.,?i cooee.'J., zod g1o. .".r@6oC qu, l0 cm 9?rJ grrJd n@F.: eorJeor grc_r

''.'z;lac. 
2 x l0 3 T o?r eJuococJ 8Jd pl@<na dodg.:."f .."rq, qirr. zo@F.: pe::l A go g Qorco l0 A

oeq6J d.dro?il oocj otfz'qe,rdocoe Q e<|c8.o ErJd o6o.od@ eo.eco,€ .',l oic colEo reqorr pg. o1o.;
OD 6).Ad 5E4 deoz:fuo o?orcic96 oO q? r2dlolod l'JOdS(J l0 m s 2 o6ee eo(-?5 rl?'r.
( 1) 0.02 g
(a) 0.20 kg

oadSc -5o$gc:

iii ;,{ )j+
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O@cD go6cs:

;ii ooe g.tJ?r ug* 8g ll Eal gteio <,.C.

;ii Cg.oc) god?r ogc.r A, R, C ecor D .Jo stDJod c0t'66d gCo cr.e. smod eatdeo O 8cl@o 5)r(.ro o(ln eotit
;i: odr's cade t0)O660o €to c€g €sc[ga.

A @cD)oco - OEnoo OO{Dr (69 2 - 6)

* 6{08 O godl:loc-t- a@t2d1 oOO gdo oBed @ eroc,:zrJzr.

t; goD 8€;2Jr, gcdzr epo.d eO cr(-ecr q18 o1a{e-,6 €to ge e. o@ oO g@c<6<: 8Qq,J1 flCcl.-, q",rr,,,,r-1

^,- q qLc- C\eeJ( 6r3)ou),.,-,r1q.ru'l r- ?t ere q esJ z:'z:tzr.

B,C 006 D @rDrod - OO{ro (Aq 7- ll)
'X- qOO o@od?tJ B, C eoo D c,r?t o{$to@@d gcrJzr Oo Ol8ol or:rCtJc ocoar, gnJor oodrbO eruo"r* lii!r,r.r1

oe:<-oujcr. o-@ esqorr €ecrc!? C.:la\ crOp8 r'reot :sroe{s,. es@gt16 godo crpc;:o E<,:@or zsrr(.t..: r1r.,r:r:;1 q
c:e: 6609 oo)Od Od 8@qJ1 e:gcz:l e-,o, r,.ci A ooOto B, C eror D oarO@gO Ce?tJ EoeJzrr oOij q'.1.,;. r.

e oocc iorg:rOeEO $cd <eE?:Jol.

;i- grdor ogo-C B, C e:or D oanOd er[)SC Oer:o ;:rgroOul Soalo oo::r c-er at18 cc.

o6d@6€d €€6jd{D{o co€ot (,06.

qbrOc! gdo qoo@ era eap!

A

I
2

-t

I

B
5

6

C
7

8

D
9

l0

dioeO

gSoo€t

|(\1)r6i tli J( ) ir\,)ii]i,,)
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A @moco - Ogco('o €€'J
6(oE O gcJ?roe O 8@4d1 oOO ogod O eser6?thr.

l. <.:aSOocj ce1@ ddoz:rc,:zo@ rdggAt?tl eop oO. dg dggd8."joozrJ S8eoqerq eeo,o, €dqeozd 
"'?rlocee Cr8ede cor:r arJ q1o. OO oto€O eg Q q1a dgE€EaJ c(!i6?t{ cr.orl eoqora} g.daoq- g$,qop

e.: e:o zdo r.
(A) Acetobacter

(D) Sact'haront ,-ces

Clostridium

Penicillium

(C) Ittcbbucillus
(F) Methnnococcus

(B)

(E)

(a) (i) ooro D tear E dggS8ul qcoul Cor tocdOc zg@rsl q?

(ii) D eeo E dggdt?tJ oqoqo:lrord@ ooe:g FdEocC eooe gu)l?r ec.€eo?ic: e@d q?

(iii) E ::lgEdecor arcOoroc:rJ e@?r gSgr?.o Sdur<;aro rog, o18 q?

(iv) ab@rzdo d?sl?rJo ocJ, DtO gdjs;dr:{ c;lqolj eo:lqroo et16 deg6Dc.:l oO ror1aJzr.

(") ",,,; ;;;r;" ;r;" ";;;; ;;,;r;;;, -; ;;;;

(vi) qEocUo Ebeog ordoloc,: c,:ood <:oozil otto?tJ6 o?r dggdEor zooocJzd q?

frrrl r.r',rrr,"rl,r^r ;;:- ;; -"."r t;

(b) dgg6t <:r$Oo@ €cllotcll OEuJ ecr:l86 Ederqoo rod2 Cro-;J. OorBS Bderqoocd gOra.r
8c.:c,'d oqz:r eJo{tJ aloz:ltdc,:J qir:{Occ ot15 c.

EodJ I 8csa6 2
qggoDo (X) --J qrad@lQ esc,: (Y) --J OorcE6

(i) $ g.z:rcoe ezrc86 Sdorqzrc,r ceqerc ggerO@ erc5tr zorJo gggcDo e@d q,l

(ii) "X" C6 qairolloor OEeet?D684€ z:16 ojalzr.

I

(iii) "X" eoglrrrolE@ e:qorc orcOor rodo gcoc,::l6o o8der<Go 4OaJ q?

(iv) SeitJ I eoeo 8c.:OrJ 2 qe8?tl ug@?r 8c:gd dggSe elcoOo@ $c.:rg@c^: @o oqzr@ oO q?

(v) Ozrc83 Edocqzr @c:re@ocd Acetobader e:eoerrE oar ScroJ ,:ir",,"J .?

(vi) Edocqzr Sc":roQo 8c.:Od l l:J zrt orgoorrol, Carool ortE oct.! eO6J q?

(vii) Jzr.r55: t lor*Eo zr. rrv.:-r @;da-r.
100

lQdO,6 8QO OGdet
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LProledOcO eCj qdce oce.:darro qo(J (q?rJ;?r I g rsl etlo; Eor2r.' eog Q Bzgoi Oor l're, 9@16o)
qQ c.:. oc."le6n Coo<-::d Qgg rd@88Oc.:c qd 6.dO (Gliricidia rvood pellets) ez2 zrre3:rro qoc;
or@oor.u qd g::JOar tsq eO gccc.ro Oe)r oclg oe. $ 11.zoro.e qJ 6<dO Soq8o@ ob@ctJcr egmr
agge dS68E<,:r (Gliricidia sepiutn) ol.;'tgtr.E.
ri€5EO<,:c q.l 6edO qerz:r<^: O@J cqrg Jerrc,:8n gE$clre ooro o6Q oolrlec^: arlg c.

gASo:?D (R) gAds (p)
d@586o: qd 6dO + O,(g) _-) COr(g) + HrO(/) + qo

(a) (i) gajOar qd qoraro Oq, tj)JC] cJ{9o:Jerl' g? tare qcczo 4?

(ii) oaror Eerr?rc! orqerJ, g6$c.:?:l (R) orc gEOg (P) oq o::lE ecrsjdrC e.:elr, Q qig d1e.:
crJdro?tf .l{r€ .rzilE OOJ@ Orl eiQg ?5Jrtl!tJ.

(iii) l:oiS<.: 6eqe@ eeqeoc LPclr€i eOeOO uj@88Oar q,J 6d6 llcOt;l SSoO?rJ gdcioor ar16
c:c6c,:8tl Oo:o-c::?tl Olqor:r' Ozr ,re o€tod ecqatC :oJaJo.

(l)

(2)

(b) "C@58Oor qd ol uJf;8€8c-c qd 6o;iOO61 ar:edorar
qoo: oeeO@ eqatr ocrqrocJoc sS.ileg .?(vgoo e&,
s-a.a'l5 .;1o.-, J q1d eO. oee (r8oje,O.: oqr, 500 g :p
:dzor:l--^:C g. rJc. nJzr 1.{. J("-d JEd- c. 

'e_, -,0r.,,.1.2 J 'C rgroO. e.:$rJere6c! csqarr rd@g8Or.Lr g,-1 6<dO
l5 g dzout* d !u.?ti- ::f J q 

'o@arro i do"zr:-* 12 "( E
c.8 cq ; <r:,er,?t' (-d€;LJe.J 62 "C c,af:, JC =.-lzr. g{.

(', ti €5da Or 5 i!

.lp58O-:r qo 4dE
(i) C6o g8zd 1-,rJcordzlc C:q a;lrcJ g@xs;<.: \r{6ol€ ?sJz:{ol.

(ii) r:J@SAOclc qJ 6,dO I-5 g qoror,: eeqsrl olo S.l o16.r OBde 20 r:J oe. qaro figarx_r
g mln ' o:(:co ij]d?tJ€ ?Dd?tJztJ.

(iii) ce.OO o$z:lers;<r: e,:qror otreor rodzrl CE cdSSEOc^:r qJ 6<riOc_r6 rlreldu:)?, qlo€ i;lsttr)cl>
15)O6J?u.

IooOO.S 8qA a\gd€t
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(iv) tecSou t@bcozr qgO id€68Ecc qd 6,<d8og st@gtt ttrctd?t?t qoc.l tr'Or9 c.r8r1er

carorJ qocro oor e6rg gcto8. oO ESrJe<ec,: eeqorr EFo ar18 Od odqor:l
ordajz:r.

(a) osolerscoc.locC Q @go 6@c errOa z:r<J q8dCg tgc.:aroc4 OEdO cAdtl oroc,: ElJgnc-r 8Sd
esqerc o6do<c.:nf te1e5@ tod 8c nlJar o'6e OdO 6.JO ard q1o. dqo cear cO4d1 qt6jir'orq

zr.looal ee@co ana es6ad6oa oJzr 3q oO ?Dreg@otJ€d, 4Or g8e$ ?51.J, oced.trtJ ?5OEr8,

orlq@ eero?5J, Cd.66JoOca.Jd eceo d?t{€ez:{ qrolnos9 ceoc.rr q15J.

(i) oro e6cdcc rorJr:r gq ?tre5€od.rd orto 8So@ dd t''8'rr{ ccqeca:l zo,Jz:{zr.

(i v)

;,.;."""" ;; ,;; ;;". "*: ; ;;.;";;;*' *' "",-o, ,,
X': '

Xr: '

X:: .' "'
?orc6o(,.J(r QgO qEd derq 88o@ q (:/d OAC q?'r!j]e?tJ.r lr)€ pQ c:Sonjesr(r g€E'd

esqoral aodzrJzl.

(t).................

(2) .........

;orc5@cdcio q8d dnq 88e,'o SL.rroQr,r qood ng <:ts ga earsr?lJo:r 92@ ogo

a.or?tor q'1

X.: " ".' '

X,: '

q8edo61 Ogomod 38do qdar arroc 1. q Cclocd Ot4eiJ oce: jrBzrro Cry q 6ooc EAdo

t'rc<.: cJcg?tirc C q oud<,'zrl ot,,

(2) dco €eol ?Dac86JJc.: sr8b-l 8c, ?og' tarcrc; eeqalr gtocoar.-rC o<l 6
B*Ad- ^- *?^-t ,€ .'..i^v1,Jv 1(:jve' ! we'e

(,) 
";;;. 

;;;;; 
';,, 

;;; ;,;; ;; ;;;, ;.'; 
";,,; 

;,=;;
coOzoJer;cn @or qz;krz:lzr,.

o@O cj:SdeoocC Q zgOr g8e{ ro1,-, (,'(r?rJ tQg zoJa 3q qScC olOo <r'z'168@'., 'r'oCQOzJ
.3..,, .,<{. ,<{h

;; =,,;;J, ;;; ;"; ;;" ;,;;;;";; ;,; ,,; ,,;,,; ;";;

Oool zof odco16@ ceq?tir dO OezrJ q-e5 ?51- cccr.r ?5,r0e d9!g.ic,:ero (polymer)

(,.goCoc qgrJpl g1o'6J. llaQo aglq.jc,:gtsl oe.:OO orEor E9o'@ Sqrrr3eer odQ:' eo?51 q?

100

(ii)

(iii)

(v)

( vt.,

(b) (i)

(ii)

Iodo.b 6Qo A\edo



AL/2018/67-S-rI -)

(iii) q8d aOO € e0 ee dec: gOrtoaxr 8g zolJ8. o@ oqal tqr:rrleo ,r dqer ecqaral ar;ul::.

(iv) 9gol qg Cd€;etJoc^:?:r btdro(E9o oqcg €e Oqucrl@zo o.oCqi: zqeel q'r

(v, orce.: c.:8e-,:dz:.r r,-erOOorrl Ag OF.:l?rJ l0 kg gOro;od 30 "(l CCidEk o.d q1or. OgaJord
ad6dAe 15 "(' qrlc-,r qQ 88oi o.e:O9o 49 olrF6 de g8cicr(.t qj?o?tldc:r cooolc,:
roJzrlzr. q8e$og O3ooc,'ul eGeJ.-, ,pdta o,cc.: 3.33 x l05J kgr coIrl cJ(.ro.d OBda orce.:

Cr6orJ 21200 J "(' ' kg ' ,,.e . @gudo-d o{aro eelQ g18 ECr €3q.or crlcllrc.r.{i e8do ace:
Oo8oro 2Gl0J "(' I kg r t.gce 1.;oofe:oo zodz:fa:.

100

4. o-orOo18! 9Q.53O r,icJago ozorC$O @g<u;ool eg)€a d€sOOJ oToei l!)cJo qaJ{]e'd uiuecJ
qzJlr qlar. eo1ar11'fg.1 o.Cd1.;or{ ?oeJ8€ oor Oor, cr.ddgocd dasl orsgOdnl od8coc-r erOar..., r1..r-ra1

o.zr€tJJ dorrEOJ csttd?tfn ?rd g1o. OgE oOjO,Jor 98?tJ rod8c AOcCc;: ardo 3O s'r{d(.rd rJo
Oci dor:r@?'j eJorirgo co€lo de:o.i3. eJtt'JOJ EJCd<6c! l0 m s I "Co ( o.cjro€lu Our.-, ".]rru
fJocre' ecc: q a:q;errj::r.

(a) (r)

( ii)

(iii)

(rv)

do)irt.ro OLr Qoc oJo rJ(.] Jlc)ce.cl C:eEj soJbj?)).

q?ijo q.lrdsi L:8D i.:j8d g9- .}delczJ rj) g@{0C, e,,cJo?tj 6@ zarqlSc.r eo) Qorr oJ:l
4tct ,JrCro'dj (:eEr l',J?tJ?r.

looo.5 8Q0 A@d?r.



ALl20r8/67-S-II

loot).o 8QD a)gdo



AL/20t8/67-S-II
e1E t) &l4l:,p1 e.efiA /197qi t ryih1l"Dtt:,t1t t rtbtt/\ll Riglts Reser|edl

;i: B, C ca.ri l) oar oorOdo@d ed .,-o],,csC catt Jine.!5i dd gldr:c d13:d oolJro'.cr q' 1: 
'

oooito ue{-id SgQJr e3cl.JitJs.
;i: Cl5j O:J gu-{arc eeq:-"r Soota 5,4oi 9.vr6o 15 6.

C.;t 6l,:: B o.srL-,,g ei c-,1! ldLr,J

I uomoo - ooo:

5. ee3i eetgr:cr,j 3raao.c;?rJ pe u1L1& .J6-:c.)r,-ri,?t ao l.li1.ltdei j1o;01 3 o'ciCrr qiL). .jtr r:r( e':n,.r(.'r
ulclon 3,-r-. 60 m r-,cr qoJ r:'Ciscl 0 oi,r. :J1- c:cr,loe g;ro SCcc! AB frd3oi O3.-,r q16 r1::,r- r r: '
otr.r Ljrs(! 02 S q=je,r c1t'. ,4, R, C, D. L o] f cc 6I e:r €lrs.) A( jq 6 i .Tt5 ,,'ar" o;i ;:,r1 :-.r:,

Jloo 0I

2nr
j1u.: {) t

(a) c:nD Jie.:a,C. 8 q1E qdta (:os.rj,? :eJo6oC uoo t;i ;-i€;5r.r:'JC5).
(i) ro I Qcl

riir 4qa-: s:,iJ€ -J- ij( *
(iii ) ABCFAO o-rorc,lo-erJ cUod(ro
(iv) dgr,.nrjo'O crtD€o aog8 o5;-.J6:o

(b) g;cz:r 8eqod8 qi8 o't1'J re:t?te 0.3 m:rl:r @:rSC S lr qto. Jttj:.r 02 E i,'lrC:: r t11f-l .r9ll ur; ,, ,hl

oerg onojoce8 eltOc: elJ.,, c,auJrar:r:J ioll.
(i) cr'qro"J8 eQSe:er pge;oo$ uarJ; c,5;lC6'L] ilt5'^r l:lJC5.
(ii) oqrJ errqr q15 @ r,3 cazr OJj*li C:r2tj-.i 100 kg o-. L"'qro'Jg CocJu..,.r ,jr e ,3r-J :ti.,1'.1:,r

(c) Jteo 03 I Q c18 4qo 8Q:;1oJr::rrJ c:ec-er8i er:r ar-ri iaclalrlerJ rlCqi-5::1 rei:l:rf,r ,.1) : ri,

qE:r,n uaid,-) oS'j)dcj€ (oL2C-: 3-.1J) itd,5.! 5J5i?t.
(d) O eioro,,-cj 8io, qieJ dOuO oc:roEroo 8: 1 nr 18:r, 3E3 go.:q.-r 1t-J;ro--] Illi.l ;:.:rt r-r:1 ':1' ol

o.clo.o?r crc-J:t?ts; onJ6cr'c8 ul.i:t .:e..: 61d:ro::ic'r. 
I

old@o5oo€co co€ol O€a€
6png!gurusriluryr66rsr oU€i€br ff D
Science fbr Tcchnol

II
II
II

@eDJ l16Tlll s jltil ll\-^:,/\

30" 60'

sln
I

1
I

-
.,6
2

cos
.6
z

I I

1

tan
I

I f

Irt r|/r,, Illli ' r\, r,1l



ALi20t 8/67-S-II 8

6. tiJt - ':'=-t !€ e5c{-r.g) Q - ': zr.o:21 8, :z- rrre.z- ee r.9 z:'rdoCD ge r6li e3? ( (e)
:o:lj J.j -50 C esoor tSogcJ 64len Eoceicj <r-OrocrrzjerE- gord er3)5) e.98t5) o"ollcta c-,lrcj6o
O,3rd qnc,: qpo.

OqO 1: o'ogCj nrb Je oqerr oQSor c.duro jureSo

od8 60l Olo{' oED{'
(€oooDr6cs)

c'd6 0]69 od6 €ep! @OOb eoooloo(J g600 eigooo cooo2!o6

0.1-1.0 02

LI 2.0 03

2.I 1.0 l0

I l -1.0 2(l

-1. I 5.0 0lt

5.1-6.0 0-5

6.t 1.0 02

(i) ,telo I lqr,.o8 c.r?r-18 erEo. eCB ee<6. ce9OOo ouc-'-rta-. g8u:6\ er3DO?l e5..r))6rc,! crzt)

6J{ &o95g; loJ?i?t,.

(ii) o98o ee,.oirrt , rrC8..r qle.r$d o.c.:91.i errt1 ,Jo 93d Ei, o;g C:rgi lordzri e-orllzrrC€8a)

-uordro.J 
ciiJr:?n ! J c rlizrr-: oJCo.

(iii) ocgr irrdSo: caqorr gfi,ro i!;NOOo $.d!JEi r,,€(! Q q15 geJraro r:aCqr8o.d qQz{2r,.

(iv) olJogrc-: 8Ec.,, qpr,. zordri oOre.t:rrcJcoSO gOroc .1.5 J iiCr :,,1flooof ta ?DJal ougf ?rrlJ

J'i "rre5)i-9a lDprilg ilrr 5\ s( (' c5aC!ed. g8'.o ceOlor co.Li!]E) ooc! or3aarr.c,:ol irC?ti.rj(J
grpgi.:l e.u96J r::rll jj g8;-.anl oeeiidul.

(b) $oJCc J,3 20 a\ oqorr (.inl<:i ;:'rdC oerro-b)rnle!8O gOc<6 e:oo :.:SQ e,€ clol orl., qtb).

OqO 2: $o'J1q JO oqor qoq$o o,olro ilreJEc.

6JAd @Ol@oJdco66 oqJor(o a)cDo oE g{D

-r.5 02

+.1 02

LIJ 0l

52 0l
57 03

6.{) 05

0l

6.5 02

7.-1 03

(i) {..JJq JJ 8.-, :rjc'1 c td ?lrdC o.(lrozriCe:SO g,:,'r€6oC8 glq 88i qd:ti 5OVo I e.:Jrcoc

!-.{r:.r..: l'iC5).
(ii) J,e.r 2 A Q q15 irlo c1o3C u$\e\ ci{ilnr J.'i, eJg-.obs; :tJC?tJ.

OqO 3: SoJCq dJ e:<;or eiir$o o.d,ltl iirrciScr.

c,d6 6Ol Ol6rt osrt'
3.1-.1.0

+.1 5.0

5. 1 6.0

6. I 7.0

7.1 8.0

(iii) rqe lllcr i,eu 3I t,qo 61q erpSo es,,ir:rLi rnrd6 qiegoJuJ.:n)jr:i .eg)!,?tird€3O E trs-13C
385o l;rO eO:r-. i,'rsr?r) e,5oo oqerc qrt 55c;o r;lJCa. 9o,rd Spqo earr,J ra:ulo,.

(ir ) u:rrl :iUo r,'i:ro esq:rr ar6 :eg6cl e!.nir:.o erlcdSr.:d J€e, I cosr CqO 3 gBC edio?r'Jo (?ti,

i,,lJ8c,-ci sa'JB Earr' in c,r3rts) ooiur' {1rE@ g9rS-d r".3).

lotr)O.6 8QO Ocala)



ALl2018/67-S-II -9-

C odoco , 6orrl

7. Oiar:\ { 3q erorr' Cq ecoderdcJco q?r, rsrod e€a AterlJ erdzrr gq eJC:rded r?8 es:r6r g@rdroC
e18cz1 o r-r.-:-: ec\ Jtre Oe 8i f ry(8 ,:- -r5tr' --. oye L,- J- .:r\ L-,.-92:. c-82. e1 ,*,:e
gor<tt.r (g.ogd <c..)r?51 80,000 e)crd oar'rt caor?r o?')ro qtLr. (r.OO dC:rCCeJ e:gD eergtr: dt'e 3
g1E go{oc 9tor c:188e$ roe:€ errCC-tO ((;reat Pacilic Garbage l)atch) r,.1_.c: ocu{Ot.
(a) (i) dgrdSol cg looQ@ OggOoe:ocrl q? edcrerrOro cJplcc,oe oL,llz:l q'1

t ii) cjr reiJoJ €e g- rt , r8,rr:l eqo'z{ rjz{o..
fiii) CC,cJlC "rQ g-,ba o:-r8-"C er(r3.25':5i?t{zi.

(iv) eJcrei3nl gEz:'l erE lcl or5€05?r d1terag qro 85o er<;r,rr oar rn16 Sorgrlle @€ad erqelC
nJ::'J:1.

(v) eJ6redOd SgeiAO e3C e rzni,r ) e6 q,8 Oc 0,16 d(.rureC crqrrC nliJiar.
(vi) Ooc e:188n1 rorcg :.:rC-fe,D' OBrJ r:188C eroiJrr.cJ qrcJcr- ;rosro- 8q eo erlE 6JCo.e e3C. /

thr c16* ::( * -E d-rs'':c. r-.2'5:z.l3- 3e,e-Sc. e'OcL'r J:. : 'E:l :r -:9L)\?t\ :, i( ,J- ro.za

OsiOC.e OBaJ Ca(- 50- gljg uSQ ee>eJ \e?rrv \9oq)errge 8<r roj,?.

(i) d1.1 Opo eJe-,r$cO?r o€.r8. dc.r SeitrJ orJolo.
(ii) dgocd eJ3J ro8arl'le-,c eeqel) oyJe eo) gJro ?r..-ridl' o€o ser5er ii ?

(iii) CLSs 3go0orqar olr d(:r<:erero @odOC:c o8z:l Jq.,o 85Or; ;55ico Qc":rd@o.:J Q dgo: qg q18
oO c.€ ae,d ESvo ocrqrog 6ldar rJelo8n gur,ozC arU oJaJor.

(it ) .jr6ra dgo@erqo ol) 3crerirrii?t\ eofa,1-; e3at t.ai;o8q 1.dor d6-:o, Orerr.l odSO- elr
6rtoC(:J ocQ@c-, o-.reo o?tr?o€ llQ cr. oOcjlJ o.dql u:rjo.crl uia-.pQ@ oJr{o.

(c) e-.cSoroc?tJ c.:.erl eottci?n dgoe9-ni r,.ddo1j c:'orqrc,.oar Sql-,rir JOC laJa-l C( SrlrarJoOC ootr
9Cz:td ororc-l ot?t. o.g@ 8g1or 08cJ, atrSo ng c/1.;:rc1i:C odkal.ror,l 3(:e-<;oJ pJJr, rjc; oe-.rQ

peoce{ oor ,rE8€r,'ci dg <-,1.5<.r (cistern) e6t cJor1.1u, 1.Q. ..Lrtr3ol oo tJg j1"8c 85OJ eusr!
Ja-l cig@.C eiJ I A6j eg 3OC 8g 0-. Osdcor c,,.838u Ozr i-,j.d elr3tle-cJ q qOu?n ecl dg u9grO
eJd€EbJ cgl l5)9 errE O.r.

(i) oOO p9<.: OBr{ Qzrzod qoreJ Otmonl (ltX)0) e,186Q- u,rJar :rJar orc.rq_:zr Qar 30 zJ qg a6\3
?:rd oar ar15 d(l g@r<5€ (g.?rtc:Od q?

{iir ezs :q dcrn-z:. r'l-. 1000 aJ rr'@. e,ec: gc* r -:. , - l0 C qs q8l "rJ , ar r.,E d:e
c]g;2t o?5rero<6 E?

(iii) er8Ag e:Or:to-o?iJ eg qoJ oelQO esqarr Qc.r.i qid::,1 Lr\r:ior iJzr$o J cro. q€.J ceeJer co6or

qoe53'; o5codor-, €rqrerpSO 6e1 q18 !c-c o18 c.r'r$45:--r,r1'-r11lC eqelal oiJCat.
(iv) qrl o-e-:QO 98zrl te.:qoC:r QoJ erdeJ eeSar qui1q.1- orlro i,185p,c qg I erreo o-or- ia.

tre e?t\)1r.rai* Q3 oz{:- rr' ge-.:d -*l:z.r r.):1':-.

8. zrSiirCorclC q:cJ@er E5e) eoqorl qir(a! Car ec@e:rj -5 M ,r.;ir1.lui qaro arreiej cJO?o.J <,'dqc! iliS 3.

(a) ooei eo"?D6jor: 93r:i gzoru: rlJE (:ab qcl,ucior! oUoo1;:rr.Jiir r,.qorn orO €OoOE€ (Mcthod) ee:rl

i]gEor, (Materials) oe.

li r 5 M ce rlJu-:- ^ur-, ar5g,z-o*eJ ^rJoer 53: r.. -, ,o--1- -5. o,.g z:.:lc c-ul-c1 l:,diL e€t
o-@czle,tc q?

tiir .-e,i -- ,,c'l-, -.S,e Q crCEFed:."r;q r-,o., @Cod L(,::'1 ?rJ?t ?t.

(iii) g1o:r 5 M ee.nljoo qg gOcr.Dqc^r (Methtxls) eJ.rr .lqr!i,.! (Matcrials) OC:rrdcJoal o6jcr er(j:a:r

q(9-CD?D,Js;d (Marketing) c-cor M c!<dOc-r qg.18r:1 O,:;rq -'rJ .tr6r. o.OO srcdOoci -l.q.rd:rO
eejorJ o6cJa.

thr ?ra ?qc , dulef 8zrtc. qe cr"-.;l:116: ( ,,:.\^ /r,L'-s)^ : -''J Se..re-'-o;- :.=r:- :- ^ A-^.
8iL{urt;a,c.: eqor: o.orqroor or18 o.

(i) cno{ Ezdo qg q15 ;:r<l6Ea gri,a.: e6al 8., s,-,::-r ,orUoo ,2eC q'l

(ii) eOtj<r?tt EcJor e:qerr s{J)qrotll catrr rr:,?t.r eOd.i'/
(iii) qocloC ddo arcOoro dr:o6i Edo e)roL).r.j rtr ocgegSroc, SooJ rrJozr! c13?

Itoo.a! EQO etqojo



.{.L/2018/67-S-Il - l0

Ielc EXlg)dOr5 BqO algdeD

(rv )

(\ )

$ 1."oro eg d:rrelCl 6do Sdorqcrod Q s1'f g,qcj g Scjo a!3zr ardSl:l iriioc; 610":16eeui
5:Je.:rqroc:r.-, C:arurrl sla5 orE ogod eqr-^c3 nJu:rar.

ot:lr 'q?:Jo8:ti eoog,o.:8::{o jSoci 5cJ:rrqzrcj !E{3rr.l:1rlr! err.,l:l.,: o'Didr o18cr'€ Q c;11-l6o

gQ g*/r?,r CtajJcasi,.- Qor5r q?

(vi) t)aOd 6Co ecoq-le: 55.'OC :.:ce OoQog t 8r: :,:r' oi:-. ter JercSn ooarcJro€ o€6d erq3-'51

rsJ5r ?t,.

(c) .rJro JliilrucreroC oSaa go{r.;lclo o?€,881 ncr :J1--en c,[i
!-,oro:r.-,:t.iu <r'r:rreiccie .r'::ri,-olrJ ooQO eeqor 8cll4 DBg
('-clj:jar 6J::'r gt( ptlcg itue-(,?'j qi:Ej oO. i,o]:-'- €tirlJtlJ,
eulogrc, Ll€l 3C qe5 (:,1 913 ng Qg s'orrr';-lr.,.r:i q (J.i5ru

Jgc O1J .tg L2€c-, id E$o 8q ojn ('iq. v.: :.\€.,(-r Ed5.
srJeir ool.:.ttrJ ceSo j6; qJLl- gslgC srrult 1.r',,i-::r'i oel'-r

t-r-:trr".:fuJ C?tQ oO.

c,rll clq:llr r,1C C6.:qlcC .Jcrc:.ulo,jrLJr2.:rri clrjgetli 1;r111 -;.9roiocr 
gcJqosC gaE iJ:.lt6

<p53n or ur9c8:s qu8cC d18zj :.rt:i,:i rJ:r:r.

Q g,.::)roe .,'i:rejoejO q-,,q 5o::6te c|'---J 5Ir O3'r c15 a.)ood ?tJO :.)J5J5).

qI::', .-,lllrr.)arariid oScr go{ooC q.{.8S3 -)fr d i;,ii'-i .riil iorl,::r.-, q(]lj e'::rCr,'Jil o<.:re'er':rJ

-jr"rz2 l85v 8c:: 8i, 0c el15 qjr8e :ri-cli i l
E3:,r e 8oJ l:r-iJcor g,cL.: 93ai e3rt:r (iii)-::ruod st,:-'i nJ5 (-',i ql-,j&-! .li,O njllr!'cl5 oao-dq!

8eq.,r !8?rJ o'o15o g9c clSC i115i 0l o,5 r:ir8;i .3(;-C ?ei3Jit.

:13 ::rg;

)

( ii)
(iii)

(i\ )

(\ )

[- 9To? oosr )
Q 6-,,nro-O €O),,U)€;iJE\ Qgl -18 3i@ qce.llJn.a9:-rl -1i e0 ,rj 111z-i,a-{ jrrQ r-'rl oJ { Js.r:r'rj tlrcr'1 1r!C
€la;r.o{6o,, C6irqg., c!. drl CrJ qg:z:l:r 2 kWoi6;dzr C'rOu 60da85{.l(L) s 4''rJ.jii )r-i )ii'( l cls' coz:li
go{laJc l00W ol:r CFI- C-:r€q.500::i c 200 W zrrlJOs 31fl u ';r 150::r1 i; r1icr.

(a) jrQ <;Jo.rn { Ecg: g 6jrOg en eqf; r:.rrr e1i,] 6 C ii(( I n l-, Uo;r Jrqsr,i (:(':5tjd')(!u :'1(j

!:r eqQ u5r"'erJJotc: kW h e,cli i;o;:ro njaio
(i) $Or'.o6o--C EL;q o 09@ r:',zs:j@ui

(ii) ,$Cr.u-'o;ocl Soct o CFL 1-r€glQri
(iii) $or,,o<r,ed Ecg; v or1g3a 1';cOgc,$C

(b.) eJrg, e,t!3ro Jr$ eaJo l0 er 5gQ qrit(rrlii\cr o!,ed sirLlirel 1 1.:j ci -lg€ $nocd c':t;el: ji 45 ni

r{..J o'C i'O Sc,r.og,oc.J erSn ti,8 F1r o-tiir.r .:,i-'.- *i;l ei ( o{,i'5r 5)JC:t.

(c) (i) O 1': :;,'ro O Jr;fr,1 iozr,o ESg ciqu' r I ri-lr,r Jl-,r al!)rr ur':-' Qod oO loJrJ:l

JJt'cl 'q5o d3 e3.grsrdl l-,.r,toaE.r ..luu ul - d;',1o;ir rtr')iir( J3rCl Otl p5c,: olog csO 83@J oci:bf I
:oJ <11er. oaiil; i,5.rilc.- ll ttll r,a-r I kWgll-,.:.r u1o,1 .-r;ij gi:r ig.:sg t20 kW h Dg,f, glC6]cnl Cooo
aJ3.
(ii) 95;.-)a:ng er3?,)eJ 1118 orO orr rlorC ogro ci3::i l;:i:r.
(iii) $elrr,,oe;o'c1 e;rE;:r Ci,e sgglrl3::ro u,q-) rf .r', rr;r'r ::3 659- qv;rl ee,'@ Q5'i '-:lr)(: !'s':ti

,d1?tJa! ItJS?t.

(ir ) $Ororjo'rJ c,o61 CocJgCl.]c,'dj uoo;C Srg r o q5-.: niarc: ege nJioE.i (rit (",ci?.)cj(,?t)€

raJ@::'{, geto (c) (iii) rr-;oror,'o8 cU$r., !l llijr L)i:r)C gOrs;o JqJr ztdirortEO'-' '}cil:! qo" 
"orc

C.r.da;Ogo $s;c.lc nJCl.l.
(v) Ercr! Sog (-ter.o e19o I kW 9q5d crr:,r(..r3.1 :::3 ;r.j CrSo Jr(-rciJ (national grid) c3oaz{;

ESo eoqsr ro 3orq9 J1.300.0(X) arU.

( I ) {ejc.o<r:'c,'J e;c8:o -g€ qrsr!t;lx, sr5:Jr il i8e- o:3 sg, gq g,o g15."r ul:tc ill6?t clqsr'

Oro cr?t sjosi5.g Soqg o?tr(,g€i .i /

(2) q5o e:ael(i eee E5O eqc,r Ol:.l qrc:-o3iJ:r* 8c:rr c15'9J eztlucrrt; c'crJ oe;'jt:lC oo oe q?



At./20 t ti/67-s- t I

(d) ,e{r 6-.1 t;ra-tiejoO?tl er6,EerjB3'rBC er.-., eello o1o1.1 oGri 3qf;.r Cerorc oij orSoi) oO Cdr_!:r)
car; Sgcuc) (:rd eg@erCc C:r6o 3:goozrl crS..ri lij:lo oJor 63q OgQO6oa eeJEO SoOg C_:roD.
rrr9 egrzro (:r3ooiSocr €{.,, 3!€ do?'r (6<ecool crr. ( ror.tJ) Olre d:ro gOo<6ci ebfd e-r3-)e!) o€,5J
etllri,rJ o€3O 8c erJ8. o9O $Or.e{6.J eeqeor ,4r],; i!-j r-11;1CO ii8ul 61d:oear grJr:r CrEc.: nei,.'

-l

10. (a) Olo DooE c;59rv V a6 A e?t B trlO c.r:.l?r oq:rC c-rzrr-1c.: EQo.OQai pj tl?t p.lat;, a.,D
cJrcr ilic)- J1err,.d <;Clr q16 c]SQ o.9O Gi5)lo s.(ii. i1( .ri qji:r 11,18 (-,c!:'J3?r.38) gat!.rJ q,eeda:,
irdr SJlo-rC 6qerd :erJu: gQ. | |

.All

f'_l tr i

L-1!l I llrl

(l))

(c)

((l)

J3ocd cl:rrJi,l 1r,, c:o Ojidi,S aJCJCrc:,g o1.;r o:1.r:,r':.1r;r ",:',S 1t,>p, eoer p.<p",oO.
(i) A eo 1l E dj oqc--rr g:arr:l;r Q {:i8 t:q .lt!i6e:r f ; r ,,r:l .:r1r:r.

(ii) / ercr /J ear ,!,lr o,ltr 1,Q4Ji oo,Je:i! :rqor:r e;ir )!li,rL;r:t i ;r i;CiCt,.l.
(iii) ,4 orr /l 5.;o"J og i:er rji,:ri;.rJ L,era qoJe?tJ ;:1tr;J -ir ,, / (rr; 11; *c (a) (ii) I l3rlccarioc 1-,,;

lirrro:l o1.1r,.r0C erJ- ul O"8.a1J e:ert-j:a,JCzr.

.,ro.rz:roi it1.;.1 alg uJe,.r5 3., C8 aoqd 25 cm d :1 I r,r1 , il' r,r.,4. UO gaigro(lo o.,rrJL.l ei(!lr)
uls--i:.l !!-r 20 crn g Qoel 9i,;; a2g 3fr et8. gOo.J r;l.)s-t;:JU .,j:,jr,1 ,.-r s.crlc;5j?t.

,loor *<,oC (-,ulajs; ore ot sJ2r".i slgeJ 3rq31r ii?

( l) Ce.jer5)(,
(2) o'oo;lrgli
i.n(:(r:t 3ria. $?t ge gig o:tJ (Jr85) ei,cjJru?o Q :-,o1:o vSrl i|L.r !r)\r) .;,v:J ozrir:: qretrJo
jtere'a at3'la,t a:tL)

X c,o f 6.5J31 .i€,. grrrns.c.l d?rg qbrelc oUdrial Oo et6j qE)i O. (,,3u,, r1:r,r., 1., o11 5oO Q

Ui-rr (loJ (-o.el8 o.r?trsl o-ztr6Gc cri5 c.
(i) 9lC, gcrr:i-'.! t1a] goDij-..rC .tl:Ljo.6j eo?t 1.Ce!oC'Q q?

(r ) ci\ct., u.rl3-.ocJ O1e 8C:r;rni q1r{c,.c1 4ell qCero;l Q q?

(iii) I c,:r f 6rie.r;:d S Q pitg. gcr3ro-oJ goOo 8@oc,QrJ ?rr c3or u2.i r9i: r.-, r1r-1,-,;u Sorr
l', u:t, l'. q:-'a-lc,':ri l:tO, dpt er@l:lJsic! p:::r qzJl,':llat. Oct;ro.cj cui:ruJ;,o 1r",1 r- .;1.:rri:.l.

(iv) r..r1 -J e!JC: aSre(:.r 20t) m2 c, X g:C<r.:oc1 I erg.. gcrorc,.cJ go'Ou.- l(i) knr h Ir;
tjJoali-L-r 1.3 kg m ' t; rrio.:; arO lg. gl-,ruro Scir J3taj(! gc) €.!l ,5\r1r) d( d .,i.r;:rJ ?oJC?r.).
(:6i,cri€r Q oreto.-J goOcro qal e.1_:e: o:6_nCo.)

(v) o!ur-'rJ cr€,, cidr3rcC t;.i8o qieiiio.e 8 Soocj Joo6f eoo c,rpjrllJ-rr-r r;j otlFcr.Oal d8
rr,r1 - .:c..r'rai tpJr{3ar ja AJ Ep:lor6J oe-,et. lld e-g@ gorsrL! c,tlli r.,rii,i rCo'eJ c?
Of .-1j .ricr1Qfl n jCer.



Sogo SOtoO qE66. I dlorn! oePu'rc.6, I

6 eoro, Eoco oqecboro@:rJo2o

q.@or.e3. (o.oeie) 8to:coco - 2018

67 - oma6o0eo 6eeD) OemO

eA€ Qo@ o8ocOcs

PtASIl( B0IItt (01{5UMPIt0l{

006 c.dt'dog o$t' rodlalod go<oCdl':o oqoc orod o{'66.
.rgrrro rsrrsodr c'rordoosr qdOJoOQ gQ6!'S1', qelod q€O oOA oosnlrro ro4B Croa,

gOco:rJ to.ooJOan q14gd rog geo efa6.





€ c"& 666 rielaootaD

€E.'@o 60t', (!D 60eD, edo6€O :

r qo3co6dio6j O€6J dd6dooo.J 8do 6ar 9?6 89 odroc @Bacod fte t'o3 tD66J6). &rde
otoJ ?E€€ geedl 6A2'J gg qq?rJ6r. er!€ E6 lot8 &9.?roe to6 e4€ o6qoo?iJ O6
@er5JO?rirr,

2. ee€ caoot'J 6A@OE &OUc2'JO ?DoQc€od qe€ (,6 6dot @.rcQc (06 ge oO.

3. 610 gd?rrGirsoo @q?r 9d e4€ cdodcrocd 9d ggoo EB g+€ ob€o €€ gd?t)

90?16 e 6o6?rJ qo?o c{?r6d e(5o QdO:'Jbr. gdl', oeo.J Q ft6 Cer@qd qOO gd5) ot'Cdc
CD1EO ?oe €eoD. €(r9 O Cd6)d ere€ ?od eA€ 9C BgoO €OeodJ 6d2rJ6. gd6 crgo<J

E ft6 CooqdDeo oot'lEo ot6 g(d6 osado 8€rOdr €oc fid?tro q0 ee€ 6Eri)
Sgedr ?oerc aod ?od?rj5l.

4. og?ac?ir8o 9e ee€ ('6a O6e oloca get B9oO E6O6.Cdc?trod €62rjnr. Cdl'de,go6J
carg ddodc!?rao q ql6 ee€ cod2') Cdndogoo, 8g ot5deo?'j ?t,lOD Orre ?rd?ij6. OO

ee6 Oa O8?tJ 9d SgoO 0640 oe.3 6otD5i t'd q16 9d ee6o tooc5) qB 61O!t
egrerc ?od ae6j2r.

eEq€ CE6€&D E{od 66O :

oOOd Boe @ Ao(r6J8 qo.ir2'r ea€ €f.oEO Odoeca 4eE (066(l usde 65r3ero5. OA.OaJ dd
dzd o960 gqc€ qo6r6r ee€ ool') o06)0 e4€ elSdeoeo q(e€d be ge 6. I eocaA q(ce

ee€ eA€ erAd4oo "I o?r !1943" Edloo qra€.d ?rd qe@d6J q e(o5&tr. qqce Ad6d ee€
q|e€d ?od -ll 06 oec,3" 6d1oO II ogo'05 qo6c6J ezo€ qlee.Ei ?odnJrt.5l Ee E€€o.ci L ll t'c
III lreoeo qQr€ ee€ G€6 @o?ro ee€ erSdeoe qre€d ?rd qe@d6J Q eECr 6e oO.

67 - d-.Oe Erq OrlO Ge€ lo! ooao.6) lc!46(rG€) Arm6 - 2013 | qo6d eodb q6€d 4 €qp qla I



€ c.tu 0@ o4b666dqD

6 erool Oolo oeertJoe@edaO
z98a qta&d an zfidua ozlaa

@eunirorari ufi-ore$ pfloroo6eeirrb
Ggdlu o$uilur4fr66 ufLddgEud(o|Dnor G66ror

q..or.re,(c.oo€) ocrocDo - sola
E.OurT.p (o-uri flrt)i ufimE - 2o1t

0€66qo661 -- O€c6 1
unL- OotiieoJ o / un r; J dEEad0@€€GO togor EgmO

eO€ €s6 aEefo/qcireii opnirgri $rlL-rb - I a6rts/u*;fq6 |

€do
qo!o6
olorr
tsa).

eP-,lal
qoa6
olol
Oa).

gd.r,
(?otr6
olorr
Oa).

894C1
.ts60
oior-
6a).

gd2t
qoa6
olon
ea).

eCncr
+ro6
olor-
6o.

gdr!
qo66
orllon
Oa).

8€4d.
qoto6
olor-
Od.

gdtt
q066
oidrr
ed).

8C4dr
ra6
olioL-
ed).

ol.

o2,

o3.

o4.

05.

oo.

o7.

oa.

oE.

to.

:l lt.

E.

ut.

r!.

t5.

16,

Ijt.

la.

t9.

m.

2t

2l-

24.

24,

.

27.

?4.

29.

30.

1l 3t.

42.

3:t.

t4.

35.

30.

a7-

m.

30.

40

I 4t

42.

4.B.

44.

46.

48.

47.

44.

4l,.

50

5 3

3

___1_-_

I

4

4 I

4 3 I

4 I I

I 4

4 4 3 2 I

a 4 5 3

4

I

4

2

4 a

Ooe eE€cd
ol0eu edoUipo l '.-odeEodoo ooe (or)

96 4'uird dols(E

go@@
@DnEiIn q6ftdf,66ir

OG6d 60
qd6r 6tFd

=5O'| x50

67 - @daOt6 6<e e\!O (cr*€ IrO 64606) lq-Ga(OrE€) 0@ - zor8 I q-D6d @d6 qle€d 6s C.co C,ra



6 c.a.6od 6eb66ocdroD

a.do.l!s-dr
d!|a €daP69 qkrlcfdrbs(nh

- L dcE[liid sd if6loro!5 *enil A.A fu8llr}roa}.elr-eirra qar! 6Fd.te86
e€ cl6& ad|o.d +ta da.-gO * ? qti **JAd.rS&J d&E eq8 t feroeo 8g4Cr

|'Al,c'ftu
{D) Sacefou6<*

{B) Gafifs
Gt M.dll6

(C) IodqrscttrE
g, tuwcEclt

G) 0) Fa lt.!o E lrraaArd 4Ed ttlo eS4 qaH d
Q€o (caqi[o)

(ii) Doo E {gdEri oqc4Elao@ eoGO Adibd 4S.q g0.rt a"oooao 4e* qr

?raa?d (ee6 05)
(iii) E d6€o wEao<wl46.6 €6tl9t 6 6&-i*ro og re16 q?

o.rdaecJ ba6 05)
(iY) lattaiiAs Ota4lo Oor OrO g&-dtj 6!.h a€cF@ o16 {6Car* .ra tdd').

Soccho.omyces OR "D" 88O/ yeast /Lodobdcillus OR "(
(asra 8e4d6a ceg c44 l0 )

(y) do ar€ 6trF6 6+!0 e.r.6 06 466Acr 6t Edrla.
Methonococcus OR "F' (ee6 05 )

(vi) q6odn 6|0g ru (J €Ocrd r'a-af DtlDr!6 OlD '.b€a&.b lqo{rdd q?

Clostridium OR "8' (eeg 05 )'(ii) Latec Lw ocargtso EaO*a r*!tt q?

Becillus/ todl qlindtical / dEJ6'6 (cq6 10)
(9o ca6 t0)

F) lbsd!.rrllad €c.se6rad!|uAg S*epn tDdb ctra 8tadac 6d!b(6cErso's
B6od.F@Fdlos4o ade.

6dd I 842
qtEE.r(tO ---------+ lForQaFff) +o't#

O | 6oaD Apd Aepe ogo EaDod !.O|! 4*p!.r qtd qt

@!r'C gd6 o.dA g{'/ gd' / eE)€Ad @5r,o 8eed6a eq6 05 )
Gi) 'Xr oe ar$rtbin trddSoo ilG r!4d''

Eootcj (ea6 0J )
(iii) "X' ogmol6€ $$oo rod6n !4D goc6!! cEe*c apd qf

ea?r6zd 96?ord?b(. osf 6de?td €ari€Jo (ea61jl
(ir) Aood I !e €{r8d Z +!!El', ,!Fn SsoC +da q6H €do&. eo o+rg aO t?

86rod I (ce6 05 )

6? - @eo(6 Er@ OrDo k a6 qa! ooo.a@) lq,@,a(€-oa€) OM - 2ols I qD6.d 6{e qla€d 6€ eqo +ra I



€ ce 6@ o(&666o5r4D

86a62 (ca6 05 )
(vi) 6e4ar 6@6€o 8.ood I d e'd tr€c.d. earoa lrli3 c€F tci3rd {?

doernJd / czHsoH/CH:CHTOH/ (ddd) gaDcr'd/ 6J

(vii) E:oo6@e <boe€a urca $l*.
gr86d qge<,r/ dE)s6)JBd qge.r

(r) g, $riDoidf.t&6qd(t@ e6d

(9o ca6 50)

2. LPE{I.AAo 0€' t€C s6l. ?@ (r.tl6 I f dIf,- Fa A* ? 6{d D.b s€ 9G*.!)
e0 @. Ed.ttb ooe€d bC 4AEAF if

aFo

fldcio ltE niq c.!d(9 frlt n

(ago' 966610 q.g6?rJ eorr ft66o 8.,'tro 966<,'?6, oj& gdlre eE6 646).
@@o aqdq 60 ce6 t0)

{H) .eE@ 46f6.rc{dod* Sd essb!!r&
oig atla s{told !!ddr!

(are8A8o'i) g!)ddc)d.,! ae @?'fd 9!Do66 /
(d@EBAod o8odoa (oo) COlaohdo d?se o6.rod8/oJgoode6r ee COr g6aoEj6 oo2rd
@6!?568/

deE866r orAac! OA!'l (l-P qd 416) @Etd ..Jdt966 gloe el'ta5l to.46(.] gOO ?6le !0.6or.

@aP8ee4 e€66a l0 x 2: cn6 20)
@o eq6 40)

(v) Eor# q+.ta g.rrygna *aoA"er€.!tro8 Otn &iDd eH q?

(a6P 8ead6a ca6 10)

bqg Io)
bg.ra ee6 6'26)

C6€hflr(l) Eg6oF)
4ato.sltr cS + Ole) 

-| 

cqq) +4o(r) + cd

(ir) € aS aoeoo €el! q .hA d*,
be6 Io)

s66o?o G)

67 - .--6oia 6(@ 6l&0 Gln€ Qoc 686E6) +.6a(cs€) O@@ , 2!la l4o6!d aocdDb q.4€d ae 6qD qid



6 cle 6co ocEdaodlo

G) dcoCAdd&€taD Cq !.€ fho-@ r|dda.

AE=nA€/ndornsA9/''1's0
= tfrG)x4.2 0'cz E1)x 30 (c)

=Adn!orfiA

= - (- 15 g)/2O nin

€cd

bag 05 )
Ge6 oi)

(ca6 04 + 01 = ce6 05 )

@eG o5)

(li) d80ga6. lc c4 tt fSe sF! oF g F.!rr tadt ,n !a ra {c$ o€ff
t6a .E r o-a!6 ltraD.

Ageaa = - (d6zJa @os'6)/@D g ec6 (cryg 0j)

= 0.7s (g nin') @a4 0j)
(ul) {t_ uUr*i r!+D &.i&} 6{ dFe.! fc C,&o &Crn6 4os t!-4D6

!Ed#.

5-

,t'6 dcr6 Eor,. = (ca6 10)
= 4200 t/s od a.2 kJ/s (ca6N +01

(h) ..AE tatsr.D EDd8lilo. CCdac !!al'646a|.a E!af<.€.d
cF.d qfre Oe |.C i.cf, { €ro.!qpo Nt6 &t6I rd$!, @d&

t!o!rc6 o6t d6a @6 AO otoJ g66 q!o?t6 enr.oo (q6ogd6 oC.3 tErrc! Ag) o!6d
a6or Od,'l e66 Car o.dg otoJ
!reg86.e ed cd6 8.oe s6.Ag

(9d ee6 60)
(OmrO A€Ad6O, erq6 l5)

(d E*a.c.d.dq l'a tacletff-dlas|,,a!6arftd*rslaFit3
re8 .G'ol' C*Sm*.o lr{d pr* rq qp
0, G !rm6€neoiq6flagdE& afradMdc+de.

((166660 Ag&r) r!0|,!666 oa.c.rcd6 to.6 co.

(!tA666O 86O5J) e.r66c! @O oO orrd q€rd oO.
.!86dc! 60!0 a..r BOOT4O goo/qo oo.

(o5\o odeozoE cre€ 05)

67 - 6@(6 6(b *!o (cnc l.o o{talt6) l4.G'q(cro€jr 06@ . 2or! | qo6d 6debo q6€d EG s{u q.o



€ c'& los a(ala.orr4o

(ii) arCFgC.'o q6.d ott4 €mo d€d @O Caotfid gE! € act6& q?

x1: Ad ?orc8 Oad.! (+ od66r) d?r?tja6
x,: de6 68?r ?ore6 gado.J (+ o5J6l(!) c&i?rJad

. X3i deecJ (edo!]?ol cd6tlo(! ' (osx3=ce615t
(q48€ooe o1'b.!c:s:'1z)).

(iii) *ro6oaao 4€o qad adq Il6d Q oa AArt q€'{o€.sd 6€ €t gt eeft{€ acfal
E+osJ ttdd6.

4to @d ?ora !o.A?r ?o€ 6a<,'
O6?oa o?s A(6?tJ g8d ?qa o?o4 ,oe 64(6.
qBcJ 6ra o?oe 680A ct,d 066 OrE e 6e gAGr (q8d ?r(A A.:€ ?oe 6e@).
o4d 9ASO ore.l,lE(! 6e6.
te ..8ln o5&t(6 lo,8aodnJ gSot ?orA Oeod rrr0g 0r€.1618<,1 64cr.

(06IB sR?o?oa E x 2 = cQqi 10)

(iv) !ftaEfec(sg s8d oq 4ccf 6oa€o qo.td 6€ 6E oa cfro.t}tiu O€g F
c&aroa c?

Xr: @96o.J +Qe c,dd6io6l
XJ: 9966.d (qo..ol'') d?'rta.! (+ o?'J?'6)

(05x2= c4610)
- (v) q6*re0ecd oCQ S m ie#Q8io F &8Ero crq laoc oa&

s&&oOCq#ra,
(l) q8rt €@Ana q CEolt @ lfF Er!.ltDd @ calad lBo qtgew,

sBd q.r6ooq ea.od ?5$.a = (Xs - X)L + (XB - X)Cw(x  - 0)

(ee€ 05)

(2) gco oro t'!e6aa*a oM Sa Ee F*: €qor oa c$c@d
OOt +{Atd ed:l!D-

dc6 €.!o ,q6 god6 odEJ Eoio€ a'c6 = (X2 - X)Cw(h - X)

{3) q€€c a€6r€d E€€ qtta wo OEOF !qe+
atadcd eIg fdoldd

+ x{(& - x+)

(c4€ 05)

go gooea q66af

(xz- x)cw(h -x+) + x1c(x3 - x) = (X5- X)L + (Xs- X)C4X 
lca6 10)

b@a (l) 6a (2) ganzr 6erz, 6A0 6ee' oo6d eQA 05)

67 . @-rOt ai@ 4!o (Gc{ q.6 6OaO6) l+d6{c.o€GD E@@ - 2ols | 4o6ed €.oo6b ft!€d 6€ Eqo lra



€ c@ a6@ olEldordqo

(yi) roa E6!!bc.d ? !|oo @ qg.o€oo qB Ed!t! e{ q6.J tlotlr .r'd9o slhd
eE @da
A0 6d6) e( g8.d lr!'goodJ SO de6 aOA 6dOsO?'J dC(5 eo tsO@rdloa cloood oO-
.a0 ?od?tJ e( q8d?6re6OOd(oA e'OoO q dodd?o @rrjgde6 qAdcoj 60., b66 0166.
(o("3e o.d8?s edooe(! 616.) g8d q.,r O@g o006 o.B Aoorj eB ,od5J e( g8d lore8oodc,o

ftOeO q doJed Cd6dO<6 0 .C o Oto OrAB!,r o16 c!.
e06)e g8d OO. gD dq AA6r q66. dOJ oaaordp zo6 oano16o.

@o ea6 65 )
(aE p @dpo64 ceq 05)

(b) (i) {Ad gssaed Q be qod oCro gooan adr}ard q1A gB qqQ! adafo.
(cJzo6jar,r / ad o coJodnirQ) t,8c6d6a 66Od6(! E ft6 .rado<, dodeoe6 qo6.!o oloj
gaej eor8o uJer'.! 68o 6!q!or.

(aszo odeoa4 caqi 05)
(ii) &E{rt lrd neo(6a o(p4 da .Ed rgd dto 6 E€! *q*!b (pot},B)

&OEOG qE€ &rar4t0 a!|Oe.(!AA +.t- ArrC Aitrlb .dfp td f ?

EblrcorJsr'6?sls'o q00o / brrr .r8&d?, Oo / er, 4e.rt5!6?o Bo

(@s4a 6deaa4 ea6 0t)
(iii) q€d 4Aa g r8g ee *io 906.!.! €G |nd" 6r .i@ Aeoda c&D aqpul aaotar-

e 200 Eb.r oEDJd666t oroC ?rJo 4.!?rls',cr?6co6l eec6 66,6rd8. @e6 0r)

trv) @$rJ qQ cC{tu !!ftor6is qF€ e D(},rq'o6 ceo epd (?
?dggao @lo?'r.!/65)do6 t1,el'J6/q0 cD otot
rlg986 oo6\@cJ oda?' 00@6 9g@o.

(ttu'p odeo64 ca6 0j)
(v,. l! .r o5&4r @ f3 afd f0 H gf,-od 30.C Cftatrri ora, raAog;r€€ LIE€+ €e.@o $ q& Ee c8Cie Gl'e<' &,rr!cta{"s, !t Fe CQc4ild OllO g -.rr t33r tFji!.r s dord DG& @

eF"!o 4'i}mt lCt gb 6qpq dlt! DO€ ae6raa. lOlOJ.CLr

mlsl(3o'C - 15"C) = mit + misw(ls"C - O"C) OR
10x2640x15= m.(333 x103+ [4200 x 1S])

mt = 1kg

(9o cag 35 )

(De c6 + ea* a6 = cag os + os)

rc44 u + 0t)

67 - 6-.oc" 6(e4Eorc+tt"o"o-a.r tc*-ro@



€ ce 6@ cra!6ooqJ{o

-1, oo€q06r€6{l FopaaA€ r€6 16 @H4*C-'*qp.qr!Eb *od€d.tr€airjs4d Eeq.orJ
i.rnf.gL6 t' t'. AP .€O.! a.t
l0nr. .i:! q .drraiD EO S!

: )ra 'rC- q c!Ct!t*'t,

(a) 6) *{^ |tfi.' qao tFg. ler# ..r.d.*g*Le{3.e'(8'.q{..6€tl66'

Ga6 os)

dk Sg rlo*lol,.,....,..-......g.o.f.,..,,.,,,.,. aeEcoB.

Ge6 05)

Atu€g igtr €8!. 6dat AC A!a., C{t r!dr!
(T / Fa66 c4g 660 6e@ eeg 05)

(1M N /W /mg/ ad ca6 66a .!'e./' eq6 05)

Gv) f+eei8|'||€opo q€4toag'GwlDf rd6a!€la t'6
aC6,qrEret

(Aazd? €@M ao@T, 71, T,, R 6e Mg c46 68o 6e@, 03 ' 5 = c4qi It
(9a cQq 35 )

(ii)

(iii)

67 - d€Or a!6 4!o Grfi 19! Etud6) lc@q(ooo€) A@ _ ,ls I qoc{d E ebb qt{d Es €{o qa



0 c.b 6os oeEsbqorteo

o) 6t 
-Tac _agr(._9b boa t@lS0_..d,ra €6 Z trlf rFasad;ece
"r"'.Co qact6-.} q _*O_. 4r6e 4-ldc !dri6.

'T-1000=100x2
T= 1200 N

(ii) F €6d fj- Zf d &r&fid t ar d6 .rid&6 @6c..

I rad s-2

Z00Nm
lgc c46 25)

Elto a.dlt.. = 100 x 10 x 18

= 18 kI.
6*Edcc, E|li$di dec .r! EA{E q,

gdez) do6

=3kW

=60%
l9o eeg 20)

G46 oi)
ba6 u + 01)

oraaro6 oO q?

be609+01)

be604 + 01)

ba6 a + 01)

lce609+ 01)

baq oa+ u 1

t* .*ff'#*€B *r'.o zt',,nrod.r*l' !€€.b ee FeD
x=ld=25xB=

(el s*S!sr*o.rc. -q!o -+d6r I tEBc€ o.s @cE4D cE(i) t6.'.6e er!c83 d|..d&ro -lAo..!6c.a €?

Gr)

(iii) 6Ch60GJ Eplr d&! 5 :ly ortodr trlo ftegoo 
'.ficdd€rrro 

0-*"o cr
q.oeos ?s.d.!,5t6o!bo = !x 100%

(d) .o(€@d Adi,r cerad 6&, ,oS ftW 6066rfitu€ ,rc6 aeirloa, qi6 lrd€ I,

67 - aoiool6 cSe O(Eo (ce€ ?aO



6 are !@ *E6t.atlao

60 liroodbs !rE!r qd. QidOO nOdA ad ft6 Q66. a6O ad8<! aloo dD.bdd6J 906.5 680

- "To 
0Se oeJad<6 q€€ oC6 doo orE !6d 06.

@46 o8)

@e6a)

(d *$rd tp- *s trr, ra #jfr'irJfiA{.4 {f At - tl dld
rGtsg€.

...*'3;...........-.-.-. *-----..-....... .....,....-.!ff .?.
ff qH + S rS t*ht CFt {aa

6ltr6 oEodhd od,OoO{rJ od66 !68 oD.

@o eq6 20)

" 
$!f,i " 

' 
--*.*.4to 

(oE{ Qot o0o!6) |c.Eo..1(occ) aG66 - 2,lr I qo6d 6{& c€€d ro fig @



6 a.D 6@* .t&d6o!rlaD

tc-4b
qH"P:4lgeol6c46..€Dt tt eiordrc qo.' 0l a cqrlto qrt!. *c eo.od.o
",:3.- !6 g|t^D$. q.d olrqr 

-O.a 
ecrFC.a Enb q!$r r{r''!gd en-! q16 46d-o6npo Qocr dD d qrbr qE r, B,C,D,E@ F & 6d aa rd UU 6d ql8 qrd'dd q--

trOE 4d6 @ i lA qrt$ {oJ.!5. €&a ! n G f .t4 rF = 
jot op Ji : LB oc6 6carrrD).

a)tltl
*-78^
acr @

dl{n 0l

(91 $E FOo ? qt6 do ce.d$ 6e&d o@
f0 Foo lo
(ll) *rr!! Fre{a gdaoct6

0it ref to ..€rd.oa.Asr.
0v) a6..€|d anaE,*rg-{!Fco€

(i) AFo qetot6(6 coc?o?'J6.

0(6 cQ (d6oeo q€D, FAA = FAO = GOo

dqA?'l AFO c6Or$Q 6ol')J6(!6l oO.

oodc$ FO = 50 m

{rU ?0.,:rr?6 nrDog qd(J :: = 1 m

rQd?')?o rrrAoo Odcode.o = 1t x 12

= 3.14 m2

(iii) OC qo 60 n oo.
oo6elo FC q(o =60rn+60m

=120tu
AEF doroCd(.' core6oo6J ABCF e88<.@O eoo 6ta = 60cos 300

* o$lE odl'trt

=60xf

(ce6os)
@e6a + 01)

be6os)

(cegos)
baga + 01)

bn@os)

ba6 os)

ba6 os)

3r ,5l 6A

ga
2

I
,J2

ln

.6-f I !.
2

I J'
____---_-.1,r-?

67 - *-ro-a €F 4!o (o4{ t9o 6!6Ao) lq.64(o,6d O@ _ 2ors I qo6d @ci66 q@€!,,6€ 6{t) qd,



6 c.e om oa666oodroo

ADC6 g,art

(iv) 4rroro q€o FCDE g886ee og(,oecr = 4671?rt2

aeo?r'goD
= 9342 iL2

ABCF gEScsoo od@de!. =

= 30 x 1.73 = 51.9 tn

]too+rzo)*sr.s
= 4677m2

ka6 os)

be6os)
@4604+u)

(caai05)
ka605)

baqja + 01)

be6 05)

begosl

ba6os)

be6os)

b46u+01)

(c44 os)

be6a + 01)

@d caq 70)

(b) el}s' €4!rae fi6 stxj ltIaa 03 tn a:' &r€616a€! qtt!' dte{l m 6 
'aEdo5 ftA oq aqlcdB

gsll; or'ra6.!A $r6).ti sgd SdllDbsd tio,
fi) d{rod5 0{8oe gE€ar'a rst('' gr$oiclc osrD€ 6dql!'

otrood !c.6o?6 ft'rg @?tDaoj a6(l,oe6 = 2 > 5 = 70 m2

oeodS gda &?r'?s,d @ anoe<3 q6a =? = lm

eUA Oa?rr:rrd o:r)Oeaj OA@Oe.a : -xft / r' = - m'

= t.57 m2

oQedS gq8.Jc. 99606)€ t 6dd od(odc6 = 10 + 7,57 = 71^'57 m2

(ii) eqld lo(3 fi6' I e€ 66 e4ara !bl'l]6 lmft€oo |Q€dB E l$!&! s'66b bdzJd''

@trodE 6:',?'10 = 0.3 m
opod8 go.q € o6orD = 11,57 xO,3 = 3,477m3

i e€od8 d?ol'lac,r: 3.471x loo = 347,1 kg

@o ca,6 35)

AFO 69.$1 6o?oJ6(r cce6?'l5). o8 .5Jq626 q@ 60 7n oo.

-.n
daadAFO 6or''c 6o?oj6od co!, c!. = 60cos 30' = 60 x t

= 30 x 1.73 = 51.9 m

eo66, A.FO 60!Jr( 6@?tf6odobooe6= ;x 60 x 51.9

ABCF e886@o o8ooc6 = 3x AFO 666?6ooJ D8codc6

=3xlS57 = 4671m2

@a6os)

(ee6os)

Gegos)

b46os)
ba6os)

be604 + 01)

6? - d6oqE al6 OtlD (aa{ 4oo oocoo6) lq.d66'(c.oo€) o.Fo - 2013 | qo6d 6ood@ c.*d 6€ eeo +4 E



€l:ar.ar5:91S

t

I

I

{c) 4o€ 03 6 q ft6 Sg' e6r*ld.@od 
'660686, 

tr{o ag &&odd 6r&ao6r't €trgr5 aO dS
qgbro o.*r Olt@0t|6 (t,rAC !'rd) @6rxr F4E |n.

2806?54d6=-:=1ttr

eo6zr SeirJAd lorA.o qrd o?$rood.!dd Odooc.r= 2 xttx LxlO = ZOft rrL2

= 62.8m2
o?ole?6r'?oJd oa'aoat 916 6o = y'rT75 = {76 = S.Or

2Qd6& ol'le t'.S6 916 oarrood crada) Odooc6= 7r x 1 x S.O1 = S.O1z m2

ed6a 6ad6) ododeo! = 62,8 + 75.73 = 78.53 rn2

@q6os)
@4.8 0s)

bq6 os)

(ca6os)

= 75.73 n2 (c460s)
le46u + 01)

@q605)

be6 os)

be6 os)

@o ca6 J0)

{d) O c&>ocd AAo, q.cj Aaoo et',ecloa AO I m gAi'} E6€ so@ F crl}rb€d gSO 4g,r|'r g6E,
err6l'rs) ara@6 a''jr66q!6 Otcdrr qrft. drcodtr.

qrot OoOoO 80 zQdod a6 = 5 + 10 - I = 14 m
4oo{d o?strJsda O 8a ft6 Gd = OA + ,Qdod B€?rtA6 o?sDaed qd(.

=60+t=671n
4ood 962r ooorsrr.FodJro6 o?oj66r 0 5rg tan9 =X= 0.229 or O,2g

(94 ce& 15)

6. (a) OilonrDc ie o8dcro& E e6l''a.rd AO olr r3'd oeroad.18a eo1{6(! @60 crcA.&s do i0 6t o6!d.d ag6€dt cr€6 !:oA a€.o',,#F 9€!< .,tr,o ;€8o 6.J!1a o
eO:'J {dO? qi&,

ryL aogd sd dJ .'$'J r'S6b i6.ol''a e!.&.

(0 ndis I 9q6o8 .3sts} 6r6a, on6 C46,
SJi EOgp6 lldnla.

69A56 6erm€. 68oo

qdt 6s
0.'- ro

;t,l-53

67 - @60016 6!6 EeEo (c-E€ QoO 6O@A6) l4!@6{c"@€) A@ _ ,rrr I qoE d €.oodod q@d 6€ GeD a.a



I C6D. uoo olEcEaed4e

!t.6 80. O!!o?r (,6dr
(c..a)5c?ro)

a.d o€o tr.6ee{6 c!gOB?t
c!'arA4

g6@I'
c69086)
(c!.OEooc.)

0.1- 1.0 02 0.05-1.05 0.55 02 04
03 1.05-2.05 1.55 05 10
10 2.05-3.05 2.55 15 30

- 3.1- 4.0 20 .3.05-4.05 3.55 35 70
4.1- 5.0 08 4.05-5.05 4.55 43 86
5.1 - 6.0 05 5.05-5.05 5.55 48 96

02 5.05-7.05 6.55 50 100

ka6 10) (c46 I0) baq I0) (ce6 t0)

2x0,55+3x1.55+10x2.5s+20x3,5s+Ax4,55+5x5.55+2 x6,55 (eaaio5 )

beg 05)

Oa],zr! =

(iii) 0!:6 ol1ld6$ aqEo E6c6 EgDAn E qlq p€(' Q fte $rh.d EOetA.cf q+titt

(li) rE€d ed cA r&d 5e 
'|qB.Od| 

rfdd e'mads6o
adnb.

= 3.59 ooJ 3.6

6? - d6.orF 6ao O( o GA€ l.O oA€.06) lq.!@c(cro€) O@ - 2os I qe6d *6dr6 Rlrsd 6e 6eo qra



gc.e 6Mo oer66oorreo

(e56o.r 66ot<6 68a 6CaC ae q6l@ 6e9r,04 x 2 = eA.6 08

6da aa c.44 38o aE@', 02 x 7 = eeg 14

(0.05, o) adsci qzaeda g.lcrdoal oJ.aca aeor = eag 03)

67 _ @6O<E €i6. o{Eo (cte€ qoo 0O&46) lq €.8,(c,@€) Ot]*F 20ls lqD65t c$d$o6 qle€d 6€ E$o q.6



€ c"6.6@ ol666ddqo

(iv) A|b&cn BAoa qga. aad
dO. Oo&*@
{ltg .ogd

?oJa?tJ oo,o?''d.!86 9016(6 4.5 o ooo€oo6J80 ?6dd, o.tgd ?ood do gAc,aa:19.5%
@ea o5)

do66r l6)'a6J ooro?tDdc58o 9036(6 4,5 a AS qao6?ti 8A ?t6?') o69d ?6'd dO 96otto =
r00 - 79.5

:20.50/. (19.5% Aa 21.50/" ado.)

alf EdO ?*' in* 6

(c46 05)

(e46 os)

@aa os)

(cea os)

Gag ot)

G46 os)

(9e ca6 90)

0)E 4r d, ar'r* -f cd{ *rsr.&.ar*80 i!6s€p*6*E+*
qp $ €r{9 do lirbr {{** tt4arf'96adl+

sr.a.F.E€l5, l{rr*.
rJ tt
4-t 6
4a 0

t: al
51 s
6$ 6
63 0l
65 @
7A 06

It S*{lrr da lb rids ctrf r# latir*ffi loia.sd
6Cd adda.

q5J?rd 046O?0 crdr.icj

Ql ; 5 06 3)J 6 05l qdb +td qe 864 qo6 (5.25 o,t d6?trod 864 Qd!t.,r)

3.s 3.5 4.1 4.1 4.q5.2

I

Q1= 4. 8+ (5.2-4. 8) x 0.25 (ca6 05)

= 4.9 (ea6 05)

Q3; l5 o?ri t'r 16 o?rJ edt! qbd orq 863 q(o6 qo6 (15.75 o6'J ddJltooa 863 Qd66)
5.3 6.5 6.5'7.47.47.4

I

Q3 = 6.3 + (6.5- 6.3) x 0.75

g5l?rd Oeddro odc..co = 6.45- 4.9

= 1.55
006.$ olt 884 fft6) 50pZ odJ crdJrsd =1.55

.57 . @,c.Oe alr OlFo (a46 QsO oocoo6) l+c6{a!€€) O@ - mls I qe@l -,ldfih qacd 6G 640 qr6



6 o.6 06o oeadErdao

(10 a$DzAq fiqp H4d!.tt rnFdps dtcr ffi,
EPt 6Lr& 4t Fts 46b'&8tdr Oq.llo,

&& *ln
3,t-4.0
4,t-5!
Lr-6t
6,1-1!
?.t-ttr

.,?"6 AS
3.1-4.0 o2

4.7- 5,0 03

5.1-6.0 09

6.7-7.O 03

7.1-8.0 03

@a6 os)

(itl) oQo | * €9o 3 6 .F cF r$fa afE.E eii' Q{t|cd, ${id ffi gill-dc
ItF ed tfra l)s atE,.!t+.'GF 6tf€-{.drD, F.da&d64d$ 4Arh

o.rgd 6'6 do c.q!" !'dJ6ocj c.i8g qoco =7.0 -{.1 =6.9 (c46 05)

6 odj( do .oEroo !rd'c6od c68o go.i =8.0 - 3.I = 4.9 (cA6 05,)

dalE:'IoelgC,6rd6O OC ? ra5J oqo2rronl6So gq6o?rl o<t BBEo qEa. (CAA 05)

Etodtr eo6

o.rod to.6 dd ..q8, .rdr€.ood qoo qo6 =6 I -1.0 =5.1 (ce6 05)

6 odJt do .!e&o .r6roocJ qoo qoqr =7-l-4.F3.1 (cq6 05)
oa.A6J o.rgcl ?ocd 60 OC ro'a?tJ ooconnzdosSo 9q66?rJ o{d ABao Or8... Ge,g 05)

6? . 6-.016 qb O+.o (cr€ loa €A6!a6) la.Gcc.o€€) o@ . 2rri t qo6d 6& q@d 66 €ep qr'



6 c'b D@ oe*dao!6reo

(h) odt' ofrt cit qS. .e otg t iitd aft.d6 {bo
atF$.d 'c# g$'

(,?116 80r
0.1- 1.0 02

L.7 - 2.O

2.7 - 3.O 10

3.1- 4.0 22 (2O + 2)

4.1- 5.0 11(8+3)

5.1- 6.0 14 (5+9)

6.7 - 7.0 05 (2+3)

7.! - a.o 03

(4dz ot6 6@1 05 x 2 = ee6 10)

(9o c€.gj 60 )

4€.€i{|b€ 'a6!.rr€6dpr6 qEo' tuq r€!c(Fir3! IttD).ca oid8,
(a) {i) &q€d,€ -6e a!{o..[@rrtt &*& |$so€!h|ot. q?

6bE0
(ii) +rrJEdl eA E6rrD .E A.!aJ lr4od E t!&rr.

Eatg @Azl 3 J6'Ear.i 6C ez 8.n
@oJ A.4o qB Aa od
AOa 6rrd.a.tsf @A'ea.Oad 6p' @a,p @6 sr.d AO 6et
g3o4t6d6.t 6eE EA @a!
aze.CE E@

(az\o Aead6o, cegjl0)(ili) des€d€td .ea garD e€,rB6id r.e&st ,!drrb,

oodAa.6a.to ed ont3Ag /aA6d@.1O.A 6,C6d c2A6O.

i

I

I

t' EGr.ld
ee{o r|grj rs!.d rd, ,ffi

Geq10)

(ca610)
(iv) 4!ri6id lqit Ad &E .d66r .r66lt {cD iftfD qFl s c6 64atrtb a(X llqoaf.a6rb,

96o6to66cr ,

orrJ ?rJrO6 eEt5, 680 ,

o8}J 6c8,r<! g0 6Eo ,

ooC oodoor(!5)cra e?51ol') FoC@?o 6.06(! .

@aza aea4 q66E10 x 2 : ceqi 20)

6? . i'-a^ta 6!E Aq&o Ga€ l.a ooo.a6) la'aa(O,o€) O@ - 2ols | 4Ebd 6.ocllb q.{cd E€ g.Oo Cra



6 a.6 oco oF:aaaorrrsD

(v) dr# S€.J8A 564d adOEe @o qB tsc a1A a6capd aqod adata-

8e6! qeeo +oe6r9 qE6O /oa.atA arAe fuEAA/ do6a, a.oo E\6AA/ Ats oltd qodqAa
6"o.'Ja' (a@..rd8s, Et6.ts'a, ds 6"6.rf@(ed Ed6.qs.t @o.

@6zo aeadn4 caqj 10)

iri j 'otrn o198rd oeg otcbo' e8d l'!gH 6roda<, &r oovrcra 89 Dcs o1g Aco.o !ep.d €?

@oa dDdo6 qp eD (od6R d.&ra qg @D) ed Ad A gd@, d,a,3,o aA eo.

(a6p 8eed64 c46 10)

(9c ca6 70)

(b) tn6c dcd 6t ajorFe orglfrt6 4ft6& Elced d, Aah dcra6elD oo .r@c!O'.or:
OSC6 aEd leo -O CS E[q 6rd .!o .eqqgr ee Eff,
(i) da q@ .€ctn oed, 0.| 6*d.dd!.

666dod qzd EEa @@lC 6C'R q6d ge.. / goA2dz1 AtA6 p6'd., Ad6d DdA e@!
atu6.t pe qzd gc.t o8 6tjro qad go &A Ot Fard6 Adad adA e@l
dC og.t Odad ad8.

(ce610)
(ii) ges.J dEd .!E$dD.o otoo orrh olr E&6 lrrooc n aE! o&rroo q ?

Cd'atMg'z"'/Ca 4..2, aow e.t8t /Co aoMg

. (aztzo Aeedb4 05 + 05= c4610)
(iiO e dcEa.r+$ 6 rcrj'r,^6 rsc(. €S'i..c- B66E et a aoroerd q dc€ * fi6€ +t lqd |sbe'..ri!qF Aar. {.rd.! lcryr.J ef-i4S.

qaeo) Ah(SOh (fuEAA.'O 
^cloAq 

od ag AHd Aooot, @e610)
(i?) e6to +*o(r, @ dcLroqra 

'GCE 
a6rd o8{qqg Oar' ger!, f's., .Eqigo ri|,@oco o4ao ea6 rq6 g4 6, o.qO c&o oilooc{r,i'tort€ lidr*',

Aoa gig 6C6 8& aEa 6oodd AO ea! AAA g6E dC6 B.Je.,Sztat dt@ d6<; EAd a1a ASq.rd
..80 . (azto Aead64 ea610)

ba6o9+01)

(9o cag 40)

(c) i'$aea|'' cS tolcrn
&3id a@o qltr. .aa

e+ .aI.8d 6a dC g.d(', 8|tq) qEs"6

eodcd&d qB |'€ .16 En 
6o ea' ealtd ! qo-a or' ce Eaea

(i) .!e rlle ^ad Fr.o Fd o6od (tmo) ATBAEI' t!& * Ec€66 Qsr S cd q€ eaalio oo rDrti ce E''r{6 cooa- {t
11x 7000 x 30

= 3O,O00 L

6r - E<.or6 6!6 o(&O (ae€ QoO 6OoE4) 14,o@A(c.o€6) 4!c6 _ 20re lqO6d 6d@6 C.4€td ae E!!o qr6



6 c"& 6G@ ocE56olt5r4E

(iD b dc e..td ead lS d aG ts aa6 eBd q6 30 .rl tre tillt !d oo rodB &.r
(0*16 E€ai q?

30,0@ (L) / 1000 (L)

= 30 units be6lo)

9@! Oaa,@cd) 6zts, (05 x 3 =ca6 15)

fiii) q66g dbcd !r3 qd .qa sE Q€d rrd &o0E6 dra,Qc D qo Q.!d sa{d t.66
qoda{3 c$4ddo 8qs{ta 6a ar6 ilo o1€ *& qOgO.lf .reod trffi.
g9b a.A?'j' 6.oay'@ aadd.to 9e a78O @sn
6rA36 6.o.t!@ (@odDa'.t6.tA ed e6'A6 a.o.,i@) 66ad.to aaA EA @sX
6e 9t6.6 od
'b,Q St46 @aJ
ae8 do.A.rtuo qASo

(as\o @dea64 c4610)
(iv) qd.43 l6rd 6q.oo leC oar|t 6€a e46 qAo or€6€ts ee * !.t r' .e.o dc

-€ii'.ddJo F crlsa' €ifcC irldFE -ttf-
qa 6Ca 064 oft)O O83C.t arAao66J 6B oa aAA! 66A od odpbrA? Aushing) q@
eaop@\8o. (ee611)

@d cng 40 )
& a|5!ed T{b tta cf.? €c &! .!fs.J J Lf raiyla. 4€O ir.rD €5.ro aEEe r4A 6.

(r) raa .!.rdlb 36.* Ffl l'q Ce. Fo.! qkt $* .Fad |nt Oa.OQ6 Grhrtl .ro
4rEprr (l,baLh).4.
G) sf,| *achm tA |'atrrl''d F6.r 6e 6qp. qooE ot6 car'qd 66d ed Srfid& it

(ii) qtco:! .r!ra an6.o q r'(e|€€tr A€ ga #r€ ad 6qtot'J EdrtD.

'ageDzJ 
d6.t @a @.4 Ao /(oo1oos| C@' E.t s.6 AO) E@rC goraeatJ Ctu @D a.6 AO /

s@c a.eaea.r8zJ ga Ao Eadoo / €6d Erredd eal@a et8 Ea .

(az\a a46 epal 05 x 2 : e4610)(iii) gtle 5 M lr!8tttr:r S eatroF 0*rredrl a !*b Crhdabl did dEd€d caE Ecr
!.9Erd{1 Gffinl) .D lf&$l! fQtd otre trd q.E .aa e$d qid!
A.bdr!6.
Eotuzp bea opeetuGet E43A 6.0 ^62r5t^6 Ar&4Aa A@ode] d.daa 6a 6Ce. totup
dad E6&a diFb eo@\ g.'d6 6zsga . (05x3:ca6t5)

@e610)

(9o ee6 40)

tb) lod td g *rCC 4rtu * qeq loot,lb lOOo S6ois oo.d i8!&.!drac .aFo aro6 B&6*a6e a4e oc6oee18 o.
(i) d6aC aL*r Ed AF d.& r'stlo o$!'l B! id6 aG66 ead {r

NgoAa.o.r 6lcad/ +g 66e.

67 - @6o016 qe OrEo ca€qoo EAF,O6) lq-oaa(co€€) O@@, zors qo6.d 6adth6 C.q€d E€ 6{r) qla



g c.6r 6@ o(Er8doorteo

(ii) *oCo!'J 6unr Egro: a€{,Ee c6e} 6306{. eoE qt
de6 Ga61o)(iii) *€C.rJ dstEj'n$e€ O{nOC 6uta ocOE6€ g& rroole$ao Ar!6d €sJo6J fi6?

i'!r I c"zldo q€ d3'eC Ado S&oqsrd q Ed 9ad g A<h CSd ft^6F s,a,.o ea€l${€d
6d6r(6...O eo'.n n !116 eA aod !.A@t 6(&.
qagar atqd AAa 6€@r q6oa O.4a @ Ae / e66d.ro Agas, @6a, qA Oa / Eggoj 6Qa. oz.J
az' A.'P +g Ao / ?gga' p6.'a, 6600 q.n 06, arcd qA Aa

@qo Bea4 %6aa,05 x2: ce611)
(v) ?Ex 

"do8r't 
E(.jo€:n 8l'f6 E6dJ 6daccl'{: Eqtoo d)o! j:Oin , oEidr q66O p trrcd.J

qC Atu)sr Cd.5d qdd (9
6od'"a6 qA Oo oet sdoEzf ordd Eo @46 10)

{yi} dhod 6.d6 qrdb 6&cd n6 Ar&a ? 86 06, .o@4Eo& .s|'rdBa .Ed !!{srrf

Coa.r alJa Aa/A<'ea
agCa.r06 gtDr.r sa' caat EtAAa (agqoorAD geb ada azta6 6,9).
E rC Ad6 Rac.'d 1!1(8.

@aze e€44 ot6^4 05 x 2 = ae6 tO)

@d ca6 60 )

arAE6 &d6 dEcdatA A6te a6.oD .

(c) q66 Otkrs{r.d F66 g.(o..d lG 6A0 aG ftgra qr6
oo*to gc! .€lo& .qrosd o('p 6is AG&3 ABd
ldbo rb6 C4 6&,rd dro.dl Rd.A A5€O *#d)
eqc€€ SG 0e qe'r Cq OrA 6d E€ .o*rsrd gl}e talo
dC'J oto t!€ e6o d ddo Fd 6 dQ eA !!€ae Be(5
cldcb 6rood d6 dC!, 1&O a6aal EEr,tc 6€ O6E oEO
cGrl'dat Atq ag,

{ii) fl g"a*O eaodor$ q5oq ScoCO

@eq 10)

@a610)

(i) 9or F$or O.O 6c€gd eeroE.adh.€d .doEed Do€ g&fdd 06{@ q6 &a o16
$f66 t6. d.t66|' q&€€d o!6d 6.Fnt Edrta.

FAA6 asAdd o@@bd aqat qga Eatg@d 7SOO AEEa @&t : EA6 Ata,Es, Acao

e8686 aa1gd^f saJsa g,t.t 666d..A Aed A@ (E@aJa6.r) 6eJ go6l*daA @d4Aa A6p
a.a6cd EdE d 66e.

(0jx2:eeg;10)
qrno@ 8-d SeOo .l.A 6(oC€ tDlt r!55Jrrr.

6-7 - @6oOF Ers orlD (c4€ loo !Ao€6) coad(c @€) gr@ - mrs I qoEd aea qre€d 6€ E4o qr6



0ii) qAb otbE6e$d ..qa gndo$at qC SA ag AlBtts q!€ Oocedro Eob # ol!@rd
A6q AcA td. 8S Oc ror4 qp'6o oprU (? -'

a.r'6@d oEe gja @Arnoetp qoo Cd@o Ge6 10)(if) 8E{/J A€lrJ €cdll' EOir €&d eErr {in}6l|!(ibq, !r(!cqtEd, C( gft&r 4DO,!d6ljhE se.dqe,
qA a3.t OEzt e6t66 gAr.t dt*r @zEA ed @&ee.d @dasf e,6,a Eed AO AgeO .

(v I BEo, oa!', 6(,#r, €ec €€lrr rh6 E* @ ,"#'3#3d3!1!!' 
z = aaa tot

o.3tlz, Cl 6dre@d o616c56atd AC oe6d qt6 otot oe@Br.d @16o.! ge c(+6., gdr qAS
e6'63@ 

@e610)
@a ea6 50 )

9, 6sa{aa €Ooo*alc464Eq..[b!€€ dC6Dtscfrd6d60r..e.dq6@dF(,brd
ttar.ode ael5o €, cid ad egs t t* !6rc6' crn 60 e,€d d^ 6d.4c "" q.r''d
go4eoc lmw eb CFL ctD .'{ndt 200wEogb e6! o"e lsodq qrs.
(r) d€-4do6 q €ogo c'.g.{ Q0r...q€6rJCdg Ee @ 4!d cElrddoce oro

06' Ed3 6a !4J!E kw h O€lE o€r,i Edt!

D-r-*

(l) €6'.&-d C€g B nrg b6f8d
20OWx150x6hrs

=180kwh
(ii) €As66od &!tr 6 CFL o.cEoer'
10OWx5O0x6hrs

=300kwh(iii) @$o*oct €4Sc r*d:F GtCAEE d

2kWx240x6hrs

= 2,880 kwh

= 180 kwh + 300 kwh + 2,880 kwh = 3,3G0 kwh

= 3,360 un its

€)i..6d..e!0. rrSoloJdrrc! ?od€ Ca5) loogd6 66e ae6
= 3,360 x 10= 33,600 units

g€to a6€ Ae = 33,600 units r Rs.45.00

= Rs. 1,S12,0O0/-

(ec eaq 25)

Ge6 oi)
@46 05)

@e6 oi)
@e6 oi)

bag 05)

@e6 05)
(9a ca6 30 )
{b) tsra s6s€ 6q a66 todafe c.rctu a@,4.4jd1olc .a d {s..Grd c4D orE *g srpo

ozJ bd.o6rso n8olrdda6 ,odo ea?, cagEd6 O6C aC.,

@a6 05)

@a6 os)

@a6 oi)
@a6 oi)

(ee6U +01)

67 - 6@-oq4 6e& o{5o (a4{ loo 6edo6) /+o*6{o.*,t; - ;" k*;G _..d;€., *-_-



0 a& O@ ot66aodeo

tc) (i) g Cordcq,6 E€6 dat'$ 6@ aes qA|! 0|* Eat' Etoo 4Fa d rodJn'.

oc'o9€<!oR6/ 6c.d/ o6)d /o68e grta?'J, dC 66€6 (6e(!), oel qA4 (05 x 3 - ca6 15)

ed fff*..ocorc -llt! prEc rO,}las.('d!tse
I $yl|ttt'nncFdtGd.o,.Eo xlolc/b qE dkld dtttto

!!d,
r4 Eqa {rtE€ @rd qrt or8 d qooa. aB Pr€c eHleli,

ea
6Ac!d 86d\'gqd6 / ?0r€5)0 cl!'FB eD/ (e:rtd gooqr os:ogocl e&ob !0.6<!/ glrJddodco ae
@d6o6/E6e 6e qg 6d8 / ?'iod4 B6Qo q0,rd8.

(a6P Eeeq or66a, 05 x 2 = eq6 10)
aea
doJubgodao 8c!eo / D.Aql

E6.rrocr?s6 osFord Bo 86€ d?r?r,6d A6 o:'Jroo (or8 qsroe)

9oedo94?o qcAD)5 q6aoa oda oo .

6d6.ocj?r'ot d?$r?o.Eo o6?r o6rEO.
(oazo aea4 o@a4 05 x 2 = ce6lo)

{iii) {ft"oco<& OrAa a6€ .r66r'dde i!€e€e s\F4 |3E 60Oa qoa} qDs Etia qr'c 0.66
!D6q!6 6drlt''.

goo), qog e6(! od'e a)65r = 33,600 kwh / 120 kwh
' = ursic 280

be6 05)

@46 ot
(lv) 6o#fu 0l!6 drt*rcrd 6&*il 8..9 o tqe quc {D odd.{d .!€ d'cl6r'.'

&tasi, frc Id $l) *!.nB 4D{r€ *6d {r?ocgl&* +r@ q&o 48o sbe
ffiP0p€-#E&'

qoo Olle o?rJooe,r = 280x8m'z (e46 0t

(Y) I ktr fIo pdcd grE, tad di66 AC@ (tlelid ttd) of&tq
3qt,Ul.r],

tl) {0..4{.d *88Qta AO{.!@ qge o16ao €0 *sgq qDa El*, qFc o-?' 6t&:
Itr6 orr elfiB- *!ia cq€e3 d

Rs. 300,000 x .ir6c 280

= Rs. 84,000,000/'

= 2240 m'| (ca6 04 +o1)

baalo)
@e6a+ot)

(2) HE(. odlre} E5 5SO taqor Otl .ioqaHrto €(!ot oti868 @o.'od oed o6!td,!t t €O q?

Rs. 84000,000/ Rs. 1,s12,000

@a ee6 85)

E (55 or 56 months) ! 4% years

Ge6 to)

baa os)

6? - @-.2\a rld Ollo (o4€ l.C 6OeO6) lq'aA(c 6€) O@ _ 2!rs IqoEd @clb6 qa€d Ec 6eo qra



€ c.6r 6@ oa*6aoo5lqo

(4 {@
.Fd
fito
.ta.d.c6ir Ot r@, ra fle*!-o rS @j|od qc(*|ld6eaf 6e a8f! #it

QoOC ?orc6 AC d?'i2'J6 ,od€ Ca5) gdAd6) 0G€ ae6, c66?o &ec6o ear q6 oi66.

beg to)

(t) a6 aGA ds yba itqr B aa rso .Q!.d .Eeo{ttiag&t
*+ 4ri!. 4$r.d ?+" RA!4 c- a'nrr rF d6c E6 qfC d6
{a C4rd6{pd66 O*. | |

AE a6= V plg

BE a6= V p2g

Gi) A co I era €'.oo Mto anndt !.!€€ ego gpo*li* &ar e*o#a.
u = V p*g rc460s)

0ll) +{ s t 6@, tr€ lrd tDr.d €€s Qhdad 4sd aa € (e) G) o €) (li) B cftod*a cql
c.lcno qpo'd oecd.gA1.i6{A itra I

dard cnF&,i prdrb e64d Sdfc t.cF 6CF d|n rS pr>p, a pi< p,.p.
(i) n E6 f I dd etF! Er.ob t *t er qgEli G@ tedt',

(0sx2=e4410)

@e610)
b46 05)

(ae610l
@aa 05)

(bl aDa.nElidc.a ep€-E r6Od'E d25cbtdcr! Eerlo €d.6q56&a{ra6@la(6
, 6rE.9?n EO 20 dii g FC co6 {e eg €FA Cocd 6{rtcl ir*c .{iod!n

h>pwEeto AEad > U
da8at !.m!r6 A adeb !r$Ca oo?rr rsd8.

p2<pwEtb B8 ad< U
dar8?rJ I caaa6 SddO glDeo og?tJ ?668.

(9o ca6 a5)

lx p,n x2S = dx pw x20
d = 1.2s

(9.t ca6 |t)

b46 10)

bq6 05)

67 - Eq&oF Erd otlo (c+€ ?€o EoE e6) l a..B6k.od o@ - ,ols I qlEed 6..odo6 qa€rt 6€ Eqo q.a



€ c& 6eo or*d6oorJeo

(s) .r.6 r{E!, clrbd5 6oEtr t'4Ao.J 46 rg{.Dc e?
(1) dooco

6EOC 6adD rc.!!6J(6r<! olrJ CA orEO 6ee

(Z) s@c€Fcd

dag 88OC 
'35)do.,1 

O(dg olod c6.c6dJQ6J6 8EO .!q!0.

@d ce6 20)

(d) 8eoF .r .!1& 6
drd@ciB

be6 1o)

Gea to)

SE E3rrd ogdt$ q[x.orot I &6€ drt &€ 6ad odF, q.6r4sl

.16 y ci! S€r gaF{4d d66 $..iO {aeAt* t qd !r4 6a cdtD td t{ t.rcd.a l
@c qqd i!.i6 .€{rio "l.' d di
(ii gc6 gdorA Eo8{€dq#APro#q(?

X eidlod

(ii) E€e go0!t6d a!6 Satr<lid 4d*od b!r'r a!$.!@d Q !?

Y Cdso.l

baa 05 )

beqi 05 )

ba6lo)

(ilD

t, +|pv! = cz +)ovZ

n$ eof,d.ac €F6ce r0b !601n hr1 ztord
S ljhtrrs {€{d!d €GoC€F64d$'
({e f6 Q !B|rr. ai.Gna $r! {(tr' .(itsrgf J

6oc6 ae Sanicr P' qB 6e?$9.

X e.qotr ae€.!4,6d66 : P1 +; x 1.3 x 1OO'

Doeo<J qr4c') 6B) Ba!! @d SDnr q5l?rd6 = P'

ae<a = (Pt - P)A=; x 1.3 x 100, x 200

- P1 = 1x 1.3 x 1oO2

1.3 x 1051v

ba6 10)

be6 Io)

beq 05)

@nqa+u)

67 - @500(6 €(F Otro (ce€ QcO o!€d6) le..ea(a.€€) O@@ - 2olB Jqo6d @atb6 fte€d 6e gFao eD,



€ C@ 6b olErtEodro

.tt6dt6. ..'.d dr qaaltft ! Eii ro'.d|ttt |6
ssE odrd qd4.! oF $ !E €.t !4.4, fi. O#.d *d

' ba6o5)
88# c*!eg -4r.n

OD

6Dc. A€5J &ts 9Dr66d oca (!0o0 E 606 ee 805r(6 g0o?'r qad Otr)e ReCn !6!0 8Oa 8Ol'
grrad6( qeoo. Oar8nt e6CO odol6r qond ac(o{ qBoO. OO 6!60 Otoe(! FddD oO.

@4615)

(gd e44 70)

!*t *

I

+-----------!-Er gtloo (c{f a.a ooa!6) le.a6c.oc) Ao@ - zrls I qo6d e..e q@€d 66 eap q@.


