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c'o@€d:
;ii EcoE O gd:s:OgO 8€edr eeecor:'Jo.

)ii 6,oiord ergocd Ecs@ol ajdczlocd OoO Otuo gooco @oaJ2::.
;i: 6,r:lord egocC SQees Q q1E 6eoqed q ee1685fogzri Ec.:Oc 8@erQzdr::.
ii:- l8o 50 ood dd dzJ gd:roo (I),(2),(3),(4),(5) csz:: Sgr2dloe?tJ 6OIOQocoSOtudOorgooo

oo5 8@pd ooridco<oo, dcs Cdod crg@d o€r:co gd@Oeo Cct@€d oOQ oGdcod (X) qcoJq €dOdtl.
;ii osesD codQ oroocoo go @€€ st'J€[@a.

l. O1nl36cs cO 6 gOc:o gadeo.o O@ :rJ Oarzsf O tr.JorrJ,

(1) ooeoe Fz:JEoci zoSSzrJ E6@ cs.

(3) 80S dSoOcoeeC@ 616@ cs.

(5) 8O ooce6 o2g e@6z$ c2<rzlcs 8@ ce.

Ezlc86 Edocqac,:o ocecqc coolord,
(l) EeiO o@&. (2) qr83d q@s O1eJ36csc e:@&.
(3) EaiO es@co erzd8d q@g OidS6csc ee@&. (4) EaiO ee@co q18Ozd qOg OlaJOBcgc o@&.
(5) EaiO es@co ASOd q@g a1z$36oc o@,&.

3. A eseo B a@rrJ qedoc g1E oodocgg @EzDZo EoOa $ocnc8 zoodO eroot OcqoO qzJoc q1o.

o@6gJ&o €rcrrdU msJOco/orsJO

A -COOH zordOcs e:@&.

B -COOH eoeo -NH^ zocdO er@&.

ereoo qdOc 918 zB@a oodOcgg OE?tJ A eseo B 8@oO@rs} qz$OB q?

7. orregEzocbc,o eieced8d es@OzrJoocszr3 e:eDo gzor@ esgzozr&:r.

(A) eidcocC ode$ Oz'rtzrr qiri'.
(B) r9oc elcercs eopoO @ag zog, eo18 c.:.

(C) eJOc dzSOdzJ er@6d cs@ eolOcezoO erol zog, eolE cs.

ger6r g?Dr@ qogodrr} esorr O:rJorrJ,

(1) q1O8or::C qOg ereo o@q q@g
(3) o@q q@g esor rdgozoded

(1) gcOzsced oeeo cs.

(3) O1g@zocdzscszJ (binder) oees c:.

(5) 8dQ@ Eorcsal oges ce.

(l) (A) eo&.
(4) (A) areo (B) ooe.

(2) arsedEzo oJgcozd or::r@18 E@ cs.

(4) qEOcSo odoeriEr:rcs:r"J E@ c.s.

(2) gr@8or:rC q@g eeeo dgozoCeC

(4) oCIq 9@6 eeeo g1@8or:lC q@g

(2) (B)e:oe. (3) (C)ooe.
(5) (B) eeeo (C) o@&.

(2) gczogrs: gOrc.rz$ (additive) oeeo cs.

(4) ob<nmoz$ (pigment) oeeo c,s.

(2) (B) er@.e.

(5) (B) eeeo (C) e@,&.

(3) (C) eroe.

(5) rdgozoJad esor q1@8ooi q@C

4. drrJeeS@ 8@Oq eoro eeqeoa} OcoaJE eegzonla.
(A) drr}eoS@cszs $cczscSr:lO<,r @cOroci pH gcoocsal eiOccer:Jo oO.
(B) dzr3eeS@od ficsczscBr:iOo Or,:O Eocd8r:: p @@czl eolOcs @ot O6oc8.
(C) oOcoeoi ao}eeS@ $cscac8 Ozr3orrJ 5'C 8o 4.0 "C 6,edor:io eldceecs e€ 63.

gert:l gzoc@ q4odrd esor: O:rJo:r"J,

(l) (A) ero.&.
(4) (A) a:eo (B) ero&.

5. zoOd eeooceioc.rd oodO flee6l Edelcqa:ocd Q qp gOrctd oea: ococqr cool olrE Q?

(l) cd@oodiC (2) Q8rd€odEa (3) oes@gogCeC (4) ogC8r:: (5) Seiocs

6. EllJor Edercqz::ocC Q o6oOScs@ ooceczdesSO (TiOr) gocro ooocgoJ ocEol zodpocd,

[ogoc6 8QO Oedo.
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8. gnbe$d88zod6 t:lrCegdcs tocEol zog, eo18 OrrJorrJ,

(1) gcOdc.sd oerdc colE@ eoqeDr cs.

(2) Oceder @6aJ eazr dgoed (solid product) gOc o1E@ eoqerc c,o.

(3) dgc.ezo qeEOn 916 OO eogrrc colEO eoqeDr cs.

(4) esz:: OgceC EcOrocsC ag qco tod (orEO €oq6c c0.

(5) q$ Ogcsd (raw product) 8689 ?Dd (D1EO €oqero co.

9. {EABal erBoan3od ee@Orr}ooc.:rrJ ereor:l ocoaJE esgzoaJar.
(A) 8c,:g @ {Ea8zo sBoaoJord OueaO o6ee ocEzr ng eolE co.

(B) Scsg @ {EABzo e6oar:'Jr:rd etogoOzl} EeieecdScs zog eo18 co.

(C) eec@cmrsocs?tJ {EEBzo er6Oar:Jold gd g@c6O@an edOctocEzoO Edercqzlc,r oO.

eert:t g?sr@ qo2odal e.:orr: O:doal.
(l) (A)oo&. (2) (B)eroe. (3) (C)ooe.
(4) (A) eseo (C) e:@&. (5) (B) eeeo (C) e@&.

10. oejotr}O Ogerpc.szsf (patent) ee@OzrJooc.sal qcoor gzor@o eg@d q?

(l) OOBztJ Eelg@zodlOzpocd q8Eni qcdz$eac oO.

\2) 8c^: Jdcs OEzd Ezpol ozs'o5.
(3) 8cs zr:O Eelg@z$ ee@cdceO eog:rJOc Q@ eeqeor orcEo zog, eolE cs.

(4) g5lg@zodlOzB zstJ@ordor EOzodlOzB @ Ecs gp c.s.

(5) Oc,r oO Eedecqo Sc.:cO@csz$ eeqeoc 6Oc cool eo18 ce.

11. gzoco deecc.sEzo Q@rocO (smog) ee@OoJOoc.:al eoro: esqoai zoOd groccocs teo> oO q?

(l) dc,r @Egzrld qEorzod Ae€rO q1E o:::czodE.
(2) OE Eaneearcso eoSoQczocOrd qOou oocoO.
(3) dB Ezoeea:cso ggbrscogJzoc.s qOcor oa:coO.
(4) dE Ezoe.sbcsO es6ferb Oocscz$eoSO gOcor oO.
(5) Ocs 35J lcgu@zd es@alEor oO.

12. e:eoo: ScecO@ qo2odrJ zoOda$ zr8QdzrJ orgo Sederoqr::cs zod8 q?

(l) r::8Qord<nc^: (2) zocS@zo a8Qdzri E6zs,6o,t.s (3) go3eoodoCerscs
(1) cdOeea:cs (-5) qzp.S col8@

13. gg. gdOr:: €Q dlparccsl pbc.s orec.r Eesc gt:cdOo Ece. Olpr::6 qg,O 6,dccoz'iac eQ ?5)cet 900663
450 J eero algr:lca @EzrJ roda: eQ zocbo g@ce6cs 127 I a@, Olglooc3 gtourdod csdE oOzleo zq@d q?

(l) -4-501 (2) +t271 (3) +323J (4) +450J (5) +5771

14. z:)cooE er{OE eeeo Scsco@ es@OrrJoocoal EoldQ grsc@c,s zBOd q?

(i) qrrSorc eo1@ fic.rco@cszJ o oroerqcozo oO.
(2) er{oEc.:zo @08@ 8oE qlcsO qEcs eolE Ece Se @ ce.

(3) eez@ orcz:JEzo o{OEcld @ esooao er{oEcszd oO.
(4) e9zo@or e:{o8c.:zo ee@95<r csdEco oooai Ecs eo18 cs.

(-5) 6,dordO oooesal @6zrJ olcer cogccocOd 8g Ec.s o18 c.r.

15. 6,ologfdzo es@OrrJOocs?r3 eeoo ocorr}S eegzoaJr:r.

(A) arSce qOaddcoO 8og @ 6,rsiogfdzs t'o?t qOeidco8 etOE.

(B) 6,ologldzs gE$c,sc GgorcO OrB eod8.
(C) g6@csco qorscoocd Q 6,2:iogfdn deecoEtoo oor::ed o8.
(D) 6,ologfdzo gS$cocog es@oar coCEo o1E zod8.

geD6) grsc(' qz2odrrJ toou orrjoaj,

(l) (A) oo&. (2) (ts) ero&. (3) (B) ceeo (C) eo&.
(4) (B) eeor (D) ero&. (5) (A), (B) eseo (C) er@&.

16. NO2(g) Eocsidace ereoor o6Q grclEcs o1E ce-

2No2(g) --------> 2NO(g) + O2(g)

^-^ "".R.R.""i, FAOa?'loocezd aqoc eeelr: oo q?
A(,^

(1) NO(g) S 6edorq:r oOcocs = - 
-Sn' 

"'U.
AC..-.

(2) NO(S) E Sederrqlrr oOcocc = !!"' .O.'a/
(3) 6,edcrr:3Oc.: geog c.:c@ol es@co gEScsr oOcoo Eg @O.

(4) NO'(S) eeczr}g<6cs gE$c,sc cg'ococs otoodS Ogell@nl q1E oz:rczsdS-

(5) NO2(g) E Eoz::c.s qg 06r Eo gE@csc oOocs 016 oO.

[qdOt6 EQo Oeder
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17. zfi1@:lC Eoe caOArJOocooJ cool)i OzrJorrJ zq@?rJ q?

(l) e9ococd Eed6@toc.s OeOOd er6@c<roci oO.

" etae4Szo doedo:or:o(z) ce/coc3 -- eae9r5')Cr o('Jc ca.

(3) e9oc ee1@Eo @ e9ocO qr,szrl pggOrsoe q6 oO<6zd oerrr}oS.
(4) e9Oc eiOctocEzoO er@62$ dzl:lcs oO.
(5) dd qocgOzo glolorri e)z$ pggOrcszJ er@&.

dloocd qdOc q1E orrOcs eoer @p@ esEot O ocoOr:Jod eslzo8cs

SeO Eror. ocoOrrJonJ O5o86cs oroce@e6 g?

(l) 50 m2

Q\ 100m2

(3) 1-50 m2

(4) 2O0m2
(5) 2-50 m"

19. A680 q188@ eeqeoc ogCeo oeoQOd ocEoocor;J, gdo 14 cm eseo 6,o 20 cm Or:: 8@alOdczocd q1gd1@zJ Eb@c<rcs
2s€ gQO q(?t. e5?ze e,3eo 8c,s2tr qre€,Z'jo ergdl@ eslQ@O gOco> Oar ogJeo oteoQoO gO@ Obcodgcs ozocero€b q?

)1(n=7ogeoee6zszrJu:.)

(l) 1760cmz (2) 2376cm2 (3) 2992 cmz (4) 4984cm2 (5) 13 220 cmz

20. q8ed @O gogEc,r gObOz::o E8@ eeqoro dloocd Q q1E @gO esEo O q8ei S@
oarizrJ (cone) drozo arlOooal go} eor:: edgced8d gpdlozS Eb@c<rcg zo€ geo
q1o. dco OEoorzsO eeOdaJO zo€, oz$e?$rzDcd esar Oedo2rri oqatSal E56zl Ec:
gp cs. o@@ e2drO SbOc6ce ESOO gOou qO@ edgca{Dzd e6@cO ozoce@6 q?

))(n=?ogeeeegtoaJzl.)
/

(D 2200cm2
(2) 2200cm3

(3) 16200 cmz

(4) 46200cm3
(5) 138 600 cm3

21. dlerocd Q q18 AB Eg@ zogo SdedO qlolm@, Edai oercog,cO @o 883 B
CgCeorod 8O Sceg @g@ gOcooo e1or18 6,ozo6ferzlcs zog EO, ABE
6,es ozoce@.6 q?

(1) J2l m

(3) 7m
(5) 29m

AB =8 cm, AC = 6cm eeeo,4 = 30" rll@ ABC€ozoi.ooci obodgo ozoce@<6 q?
/l;\
fsin 30'- J. .ot 30" = v=:] eor tan 30" = ] .g., oerJo. I

\zz.l3l
l)21)2(l) tft ,^- (2) tf cm' (3) t2 cm2 (4) t2r6 cmVJ J2

dloocd qtrlOc g1E e6Q oCrrSEc.: O taei.; q6o 28 cm p Oaolorcarcd ogCeo ralSoEa'I
ggdl zod:l eE ozDOO€e gOr:J ozocO qio. gOa:l zslda gq ogJeo oeoQ ozocOoad

etlodgo z olSodzd Qralg Eu,

(1\ 49n cm2 oO.

Q\ 98n cm2 oo.
(3) l96n cmL ot..
@\ 392n cm2 oO.

(5\ 784n cm2 oo.

(5) 24 cmz

18.

30 cm

(D J2s m

(4) 2t m

--------n
C'r)

23.

24. zocO8cscpq zrecsto E16 A =(5,6)eseo B =(7,1
(r) .6 - e) J26 (3)

2)e
&o

zJe qord ozo8@ gd ozoce@,6 q?

(4) 26 (s) +o

.-10 m+

[ooOOcO 8QO Oeder
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25. ! =2x + 3 eseo Zy = mtr + 4 cszrr ee@zod6 o8ztj o.qp 6,0o esdg oSOc d8oazoo 6@0zo o>@, m E qocs zBozd q!

(1)-r Q\ -1 (3)l (4)z (s)4
2

26. Q q1A qeepEb) eooAr5rir OmejEcs eegzsrrlrrl.

qocs 60oomtDco

1 1
4 9
5 8
6 -1

oxceiEod @orsr::r:cs zqod q?

(l) 4.00 (2) 1.42 (3) 4.-50 (4) s.89 (-s) 6.00

27. @cbcocszo EBc,:@ eidrood erg zod cco o@iOb dd l8zo oOcocs?tJE escdcoroc,red OcgoO gldo-O.

oOo oorcocs / km h-l cooOE)tD60

20-29 3
to-t9 8
J0-4q 5
50-5q 2

30 - 39 e:CEoci ereog @r8@ teeo OOc qQ eepOEor €ooO)so6)ce 8p'oe-t$al o@crs:Or q?

(l) 2e.-5,8 (2) ze.s,t l (3) 29.s,1s (4) 30,8 (-5) 30,11

28. Intemet Hxplorcr c.:p,
(l) o@oeog@ e:{OBc.:8. (2) er1r2d1@or:} @agocococo6.

(3) oOD qo8nlg@E (browser). (4) oOO oeeQO c.rzrlpceE.
(5) Oq:rJ esltolg@ @agzococooE.

29. e6co<6zoog ocEo e-,2:: oeoor qldoerar qrOcezl/@orzo 6,erp@ (storage/memorydevices)eegarzdzl.
(A) RAM (B) ROM (C) qao or18cr (Hard disk)

geora glCoe-,ar q qqod:d zB@zsl oel> (volatilc) gcOc,sarl@razo 6,$O@ O:rSorrJ q?

(l) (A)eo& Q) (B)e.:@& (3) (C)e:oe
(4) (A) oeo (B) ero& (5) (B) esro (C) e:o&

30. eeeota qlCocr:: er6codzo e$roo go2odzri Ecqo?r 6,esco(DcseS er@gal ozrJo:rJ zp@d q?

(1) qaO o13o (2) USB es1o6@ OcOzoc: ([JSB flash drive)
(3) 8do (Monitor) (4) c^:r2d1god1o (Keyboard)
(5) pgzoc.: (Printer)

31. oeoor gnfoOa q qo2odrri oBco.e6zocezo qb8c^: o@oeog@ e{OEcsaf OErrJ eeocsg oor gOo zocbcocszJ

zB@tsf q?

(l) oB8gzo rog@:rczoddc.:
(2) ococg zog@aozodSc,s
(3) e,:@coc@ o.c.sg@ gord CPU zocgcs oOqc arqc colE@

(4) erB8gzocezrJO go2di pg6o} eeler8@

(-5) ooOde.dO@zr} o6codzocs gcdadroc 88@

32. qb8c^: OqzrS eozrcoo @agzocococ.szo ntJcedcsO (cursor) O@ eg8:rJ gr6a3 O g1E qggz$co.6cs (character) @zoc gr

eeqeor enrEo zo@ o116, cso2d1 gOdloO q16 c.so2d zp@zsl q?

(l) Delete (2) Spacebar (3) Backspace (4) I'ab (5) Enter

33. qb8o Oqzri eozr€o6) @agzor"to esOdzrJdO earo qrlOc q18 gnlcco eegzoCa.
(A) dc.e o.c.sg@ @agzocococo8.

(B) dc,s o6fOz:: eeoeizsd6ce eeqorc q1E o@09@6.
(C) dc^r o@oeog@ e{oEcszo eeodozoc,r6.

gorr gzsrco qo2odzrJ esorr OzrJozlJ zg@C q?

(1) (A)eo& (2) (B)ero& (3) (C)e@&
(1) (A) eseo (B) e@& (.5) (B) eseo (C) sge

34. qb8c^r olqdi@ eroa 411 ozoCer €8ood=SUM(A'1:A10)/SA$15cer:: ppc: qo"q oO. o@@ gpce 811

@8zr'c^:.-, 8-c.roi zog E- B'l 1 ozoieg.'d eeJo€ Hg., Ozdozd.

(l) =sUM (A1:A10)/$A$15 C3. (2) =sUM (A1:A10)/A15 c.:.

(3) =SUM (B1:810)/815 cs. (,1) =SUM (B1:B1O)l$n$tS,r.
(-s) =SU M (B 1 :8 1 0y$ BS l 5 ca.

lodod 8QO Oeder.
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35. ga&:lbdr6cs eoer oei?r' E86 E<.g@r:: (WWW) 8Q,Oq oeoo ftdoOor g?Dcro eoezoc O6eda.
(A) Eqgzr} o1o16 €8acez$ @EaJ qzrlobdcgc.:o ee@O?tJO es8coc6bcszd gzlo>o eog?rrcozri eolE o.
(B) WWW E q.6 o6!6)r::ceal IP €8zrc.:zd @ErrJ eog:::croo arlE ce.

(C) WWW E q.8 o6fOm oOO qra6zSg@zd ocEoocs:r} q8a eolE c,o.

gerzt gz$oco gqodrd eszau OrdozrJ zB@C q?

(-l) (C) ero&

36. http:ll190.16-5.16.I2lindex.html @E:rJ Qrzdoozr URI-8$Aq o ereoo qldooo gzoc@ ese?Dc Ogrrla.
(A) 190.16-5.16.12 csp qrrJorbdcgocsE q1E e8co.6zoc,oar IP@8:::csE.
(B) index.html csp ococpOzo z:rc@c.sS.

(C) geoor IJRL @Ezri qeSoozl ee@erza (resource) qtJomc.s ES@ eeqeoc tocEol zog gq ooO qr:r6eJgo@ o:@

http oO.
geDr:l g?sr(o qqoda} esorrs OaJorrJ z2@d q?

(3) (C) oo&

37. ereoor qzJor q18 er1qd1@eroJ ozocoes eegzozrftl.

#Azs'B;
Z4s
3 tzi
418

o@E B I esa 82 c^:o; otoiee €8rtc.s?t}E =A I eoeo =ts I + A2 6?t He 8@oo@zri qrAgliJ zod g1ol1E 6,ozo6!ooto
zodzrJo. 82 ozoiee €8ooci qr8 HOce 83 oaieacsO 8Oe*rJ zog, EO 83 ozsieeoC oerrig@ zodor qcocs zq@d q?

(1) t2 (2) 2s (3) 4-5 (4) 7o (s) 82

38. ereoo qdooo zg@z$ SI e:{oEod p€zo dz:rzscszsf oan @ q?

(1) m (2) kg (3) A (4) N (s) K
39. od&zo ?tJ€,c3?D gtoi:rdold Eeizs@toc^3 @1E@ eeqeoc OOcoJ @ pgg 6,erzod<5c,: 4@ed q?

1
I

4

43.

(1) (A) oo&
(4) (A) eeeo (13) er@&

(l) (A) eroe
(4) (A) eeeo (B) e:O&

(l) Oob otoCgo
(3) eeber<r zo1@edc,r

(2) (B) eo&
(-5) (B) ceeo (C) eo&

(2) (B) eroe
(5) (B) eseo (C) e@&

(2) O'aob zo1@erdce

(4) Oe q<dEdeoco

(5) @8opc@ob ge$zBdledg gc@cmce

40. @Ob ozoCgo, og gdEdea<.:, O'8ceb zs1@odcs eseo @8opc@Ob gedegdledg qc@cac.o cs:l @g@ 6,ezod<o
toc8o zod gOr toor oor o16 @p@ zB@nf q?

(l) 0.037 cm (2) 2.018 cm (3) 10.132cm (4) 16.39 cm (5) 72.1cm

41. SogCoocO o1o (kW h) oErtJ @8p gOzrlozr}
( l) dea@?ricer8. e) oz$8c.s8. (3) OcdcOE. (4) oOJ6f8cerrrcOS. (5) zscgcsS.

edrozr}Ocs 8@oo@zd m eaell 2 m art A aa B gO oqes.reoO Ozo ee9co r:)co g@c.6 oOn oOzr: O eeerop g1oO.

A gOocd 6EedO orce: Oc6ocO, B EOoc.C E6eio orcer Oc6ocoOzlJ eo6 gO8. A aa B gOcsrrSod 6,edctrrSO 016 E@

8@oo@zrJ 0oeaa 0o oO r:':@ eoo: eeqorzri ee@OrdOrocO€al zoodd cson oO q?

(3) 0 ^= 0^
AD

(4) 0o= 20u (5) 0o= 40u

Oedo2OzJ @or dEoortoO g@Ozso 3Neeeo 4N 3N
Ecocgr:lOc^:C qrE ae oqnzd dloocC qdoc q15 erBQ

Scec zsdE.

eeeo?r dree eiueazd qqodzr{ es@ggn{tir dgcs 6d1e:e6o uzllozrJ zBOEaJ q?

3N 3N 3N

t IN// | '/ | '/| /7 l'>/ I'V,/_l ,l ,(0,0) 4N (0,0) 4N (0,0) 4N (0,0) 4 N (0,0)

0^ e^
ttt 0 - B t">1 0o=']-A 4 ',-

(s)(4)(3)(2)(1)

[6cl015 8QO Oeder.
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44. dloocd oer?t}Oc g1E er6Q eizoll}Ocs 6 kg On rizorrocd esa 8@zrlOdozd gOozo Ad€iO Ee

ercoorrJorlJ oB 6,82d * * to oaddocen} eeoco 83ro er6Q o.
good 66f8O esqeoc go*cor Ozr qO@ Sded Ogcs (P) Orrlozr},

(l) tS N 
"s.(2) 20 N c.s.

(3) 30 N c:.

(4) 40 N <.s.
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(vi) ogCeo qdzo Qo oqeoc 495-497,498-500,...oe€o Q ozd8 gcalodeeEo eepEor eeoO:scor Or:ceJEc^rd

ococOrrlorrJzl. ggg 6,ers5f8or @Olzsll:csz$ orcEzrocsrtj cepEo rsoODczl O>ceJEoci @O>zrl>cg co6z:'rca

zsdaJo. to€66)ca esqeoc qOou qoooal d@ espEol esoO;:crr etqoO @ qdezdar.

(b) zrctl<scg oa$OzDc.s?tJ 4O zsrocd Edceocd drdd E8 @Oo@ ereool oEoO esdcocorol:; a6 gya.

E6cel,t6 dl8d EE @OaO (mg/dl-) oedozose:tj csoOr:co

60-79 6

80-99 8

100- r19 l3

120 - 139 5

140 - 159 A

t60 - 179 a
-'t

180- 199 I

(i) qr:ior esqeoc espOEor €ooArsc?l Opod qq2tJzr:.

(ii) oeiozocs:r}oco:rJ zoe.rd gEoorcors drDd 88 oOoO 100.-5 mg/dlo o1E oO q?

495 498 .506 503 .501 -500 501 502 505 497

498 198 .501 502 500 502 501 499 499 501

1EoOr6 EQO Oedo
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6. oeoor toq?r eq olOg EEO dur@Ezs eolOolg @or e:q:l@ E Ea.. o@@ co'6rrtc,s 68@ eeqorc qOco> Ecs orlE
oordqdl gcdac.: qOerroocC eoceol qral. co€66)os 58o@al eloAr:l 8€ltfdr e:gg q@@eddczlc.rO 6Oc oq:rJa.

(a) ee.co@csaf eoqtoo €oteg@ zo€ ecod?tJcaz$ E€ esorDzrusl (l) dze:ocd

QrdoO. dcs esEO eOgcsEzrJ e,:eo qbc,: oar:Jol eoc,s8tii ee@zrJEzl oO.

(i) ,qOn A qcoc^r zqoC q?

(ii) qqcg, 8c.:Od qCO@rrJ, gcodzrocd Obco0gcs odr:lca zodrlJz::.

(b) z:rzrJqzo 6,ts 8t1oc.r 88Oo gOccor:} qtrlor (2) dle:oC qzJoc

q1r::. zoalo{ 6,ea, CD @62trcs rodzlJo.

(c) eeoor (3) dtooci qCOc q18 OABCD 9Oo@ O5oe)ece co6zrrc: rod:dzr.

(d) cer:zsreo eo1O1E erlzrJes6! o-e:O8c,srD Qr, ,rge eier e eo 8€ou$zrl 16 cm,4 cm eeeo 3 cm oO. @'o@ ert?tJeoC

ooO8cs e€, otFcs eo16 Qco@ erlzrleeo6f Qco oroco@6 q?

(e) ereor:r (zl) dre:oci Q q1A e6Q dg ol.Er,:zd 8@zrlodcrsrd ozoroei oqn8:rJ (Aesa C) q oa$o2oro ozocoeeEz:-J

(B) q ee@:rlEor oO. dg Ol.Eocd s6@cO rr qlgodzri co€6rtc0 :odrJn.

@rDto:

..6 = l.T,Jt = t.zlleseo
))

JL _';

(l) dlocr:

8m +t

(3) d1ec.r

-J0" 15" 60"

esSacs (sin) _l_

2

I
-,12

Ev-t
2

onCee8ncs (cos)
t;
T

Ir
rl2

I

2

Ol.dolce (tan)
Ir

VJ
t;VJ

(4) dloc^:

1Oomrcg$Ocd 8Q0 Oedo
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C oorOco - 60oo

7. SoQcoarqfgc oor6f (Citronellaoil) op ot36 (Cymbopogonspp.) o2g ooEr:: eiOarco SedercqmcsE. SoQcoz::6fgc
oo16! Sedeeoddce eiqorc elcEol 0zr; 6@ozs 8c.:Od eeozl qCOc qior.

odcocool pgco

8c.cOd 01 <oczo ozocOei p@cg qceeOo:cs 88@

8aa5 02 SoQco-zl6f6r oor6f qO.cg d6 @goc,s d?or:J zsd cDrE@

ScsOd 03 EbQIEc,l EcOzocenl rocEoocszt} Eaieecd€6ce 88@

SceOd 04 EbQlEco gcOzoco Oced8zodso E8@

e56OO O) z2E adr:ld 056 o6fO E6fero etcEotoc,s?rJ dgo eSdroc 88@

(a) (i) aiOtocO Sedecqz:r cep o-@coOc q?

(ii) gcd@ro eseo {EE8to o6Oao'Jzad qrad oOr:dn@ og,od @oalo.
(iii) SoQcozr6lgc oor6lO@zd @EeecO gdccoel eo18 gOcr:: goceJdz::c: q@d q?

(iv) ScsOd 03 E OlqcoCn@ eeqoral rod:r}:::.

(v) o2E adord O5o;o5iO E6feo OBC dgce e:8Crec zod:dozri q1E?

(vi) ee@eod o3oodi(o deeoc.sEzs o 8edocqmco 88@ oOgOo oodo eeo€io6leooc,r 65o@ Oc8 ogod oqrrJzs:.

(b) oe:oQJ@c:@ coCE goOc,ozll geoo 8Cescdo Scsco@ce eoqerc ococqc coE. o@@ ScscO@ocd q C02, H2O, NO*,
SO^ eeeo oz:rcQig€ orEoQrnrcOrrJ 6erq oO. o@@ Eajeecd6 ScscO@ocd gegOl 6-6es cs@ a16) roc?o

q Eerq oO.
(i) o@@ $cscO@ocd Q Eo@COzrc.s O?ti a6atat6 Org ogod oO odaJo.
(ii) garza Sadtecdo $c.scO@cs oerlqozocO oco:s: Eo@COzlcs Oa:, q@g ObecO oalod8 eeagl Ogerl@zd q1E

zoda-: Org ogtod m@ zodzrJn.

(iii) qoOCdzrka Sdo gOocoieg6cs rsre, eo.18 Ocg q€Oe gzllerd o@czlOc q?

(iv) 98689 Eedecqzr esoro6leroc$ 9€to Sdg€ @d eeqeorri zodaJz::.

(v) geool EaJescd<n Sc.ecO@ocd Q Eeqooro gogOr: tocEoroc,s?tJ 98689 Erderqzl eoo?sCe:cs @ot erqz::@O,

$Beedc,sO SgOzl orcEzod Ogerl@ qO@ zsrd coE@aJ. d@ dgcs@ (8oQcoo6f6c ootgf) gOc coo eo18

p@csnf eelo-zoEal erreDrqe zoda,'Jzrr.

8. zscb@zo $oco@ SEoc.:C dSoozo ee@OaJO Oar gpqdl eeoor o1@@ eeOcoorJ grJOc g1o.

(a) (i) o@o @csco@ eoqtor ocsrqc cor:Jzlc edocercEn Eggori qpd eeqeorrl zodaJzlr.

(ii) zsctJ@zs ScerC@c.:zd ceqeoc edOctocEn qpgOr oorCdcrolEo@ Q es16Ecs go2 esrOzs ogod z::@ zodzrJr::.

(iii) ozo8 nc$zr oOCco esqoc g1eo8O ggg oerooercdz$ oor Odotf q18?

(iv) eoSOodCCogC6d qOec,s ocEolocelrJ glerOSO ozoO zsc@r: oOCco esqeoc €gg oo3@eocdzJ OOO ez:lzodrl

qczocdcs ozo8oc.szrJ e:reorqe zod:lJm.

(v) oercoeocd qOzo oges ocEor 88@ Eeec de geog oroodE q18 E<.: eo18 gEorzod Ogerl@ oqa$ e1eo1Q@

zodzrizl.

SEoc.:C dSoozo ee@OaJO Oar ggdl eeoor o1@@ eeOcoorJ qrJOc g1o.

Clrtr) * Hrtr)

dgce qgEaodoc,r
(water disinfection)

fogog$o.o 8qo @dtt
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(b) (i) gcEd ozojes ttcEztocczr} oeeC8cs@ eoSOodrCeeSO 8e*erqr:ro-cd Q g1e3O1a{ooJed grOdce orrEo,ocd q1E

O lqcoolzsrg Ee.dord a6olr.:.
(ii) gcEd ozoiesd o;E, eeoCg oesi8o@ olEOodcCoSO eeor @8zrJ gcO6 qO"q oO. o@@ onCo gcO6ce qg

gO"c2 Oo dg gelzo zocdzo ogod r:l@ zsdrJm.
(iii) z:loCiBEzsJ{fiLr Cau: qgEzsrd€6o $qerrr mrSor zoJm grLar pOe.r@a{ Ozl8. d6o qg8zsJ,6.r esqaDj

Ooe:iC e"r3ra E8@ arr esiesQo@ Q CogiBC er.rEoloci q18 :.,r8od esen qirSoC esqenri arJzdzrl.

(c) (i) daacgro (detergent) e,reo esO:rJ q€ Eold giE dC Ogor@o oOneitsl@d esqeozrl zod:r:lor.

(ii) Ctgce?D teet coa?d eelgEo@ Q CeocAzo tooEooci g1E OrSc^:d eeer qOcSoz't oqeoz:J zodrrJo.

I D@oroco - @a I\,
(a) Agzld e€ q@r g1E gOcszo Eaco)5 eoeD estll gescd6oc qod es@O?tJOca @coaJat.

(b) Ogzrzoo goc.:8rd V e:6@rOd qOc, OO o{OEocC 6d.oCOce A0 g@cda8tr3 geo€ ar1.Q EO, gOocd qaco>

geecdso (Vo)eeor esorn geecddcs (V^)8@oo$rll Vo = VyoL'9 eeor V^ = Vy*L0 @EzrJqidoO. o@E /1 eeeo

/n 6€ 8€oO€rJ gOocd qarors €oeD €ott)5 erB@c Aeed6or eoo(262D oO.

(i) obscs geecddoc eooe€6?oci 2xl0-5 
oc-l ozl eizoczocd 8@:rJodczscd ogCeo OgmC r:2go eso> erB@c

geecdcorc €3oe.6zlc5 2x1oa "C-l Olr., gOc.:EaJ 120 cm3 o6@cOz$ gdOc q1or. e{OEocd 6,ed<nn}Oco

30 "C 8o 60 "C qzJoc gor€, ztrrog Eo, EOocd esols geecd,dcs coer qacoD gescd6a @drrlca zodzrJa:.

(ii) oOO 8@asOdczocd OgozrJ, eeeoC oboog<.: 30 "C q 12 cmz zr@, 60 "C Q Ogm a€ qtE good 6,cs

co€6rrrco zs,6r.lr.;.

(iii) er{oAod 6,edooSocs 30'C 8o 60 "C qzsoc aer€ ?trto8oo qoor oce g@cdcs co66)cs zodzr3r::. (agorr3

ocer Oc8oco 400J"C-l oe€o q good csz::rdoc.: oar E8rdo orce: oc6r:rco 8@oo@:rJ l200kgm-3tseo
4000 J kg-l "6-t oees q tsgzoo'}ar.)

(iv) er{OEc,: dtrJ EB@ eeqoc 230 V, I kW oeco g@c6?rco :odzl eq zDcerzr qcodoC ocSo zodp e1oO.
er6esdc.: ee@co ocer gO@cd1Od 8g oarcOzlSoa3 co18 6,erzo6fezlc,r zod, er{OEoc$ 6,don}Oca 30 "C 8O
60'C qdoc aor€ z:r10800 qoor ?scec,o cDdztrc.s zsdzdar.

(v) ocerar qaodod gEodCOo o€6rtrc.: rodaJar.

(vi) cslerg@ ooC6f8coorcO 200VqdOc ers)b aree q1E EO er{OEoc{geoo 6,edoo}O zrlcd@@ (30"C8O 60"C

qdOc) gOc Q@O q<odceO gOor zocgo co6?tic3 odaJor.

(vii) ocer:: qcodce Eco@o oOC5f8c:ocOoorri fic,:c zodr:: Eo, Eoc: dE ol3€cozir@cJ E gdOA?tJ @ oceJ8zodocs

EOO coor On zscgcs to66)c3 zodzi:::. (gooc4 oceiEzodSoci EEdo qdor ocec,s 2000 kJ kg-'oO.)

10. (a) qcE6$dod pgob@co a:qeorrl zodrr}a.

(b) eagiotoC.dcgczocd erlE coSor zBOc alOzo orrJoC obo0gc.r -5 m2 aa qof 6,eo 3 m oO. Ed z:>loO eizoa}oc.:

2560 kg o8. ero2o5! 8O 2md 6,eoEai coezQg zsd q1E E@c 6zBgi 88o@ obOcozd (demarcation line) OBaJ

Ocs esarr:'Jocs I 020 kg m-3 06) pBg d6od gcdeJEo O ocEo eolE 6,e6@ o1@d qdoc q1o.

(i) arlO gcddEoO e:cSO eeqorc dcsO erlOEco o1E tocdOOe eo6@ ajzsrrJocs ctdztrca zodz:ja.

(ii) zl:lo 9gg dgocd E@cec@o gcceulm @ goeddcoO Q arloo qdccorl eolE gOod eizorr}Oce co6:trc.r zodrr3o:.

(iii) ogCeo ocdO gdOr:: €Q eoor o:ro E@c e4qg E8o@ oSOcO qdoc ES q1or. a1o pgo @8trJb2OO

0.1 m3zo EgocOSa3 SoEztJ oogf cogc oar OO 88zScggci zodo gQ. oo:6!09 eecoeidea a:aroJoo 0.75

ar@, o1O E@ csc@O gd@ oncer@6 zocgcszJ Oo 9gg dgocrE ercoO@rr} erOE q?

(deoci esmoJoc^: I 000 kg m 3 o8.)
(iv) o1O Egz::c8zrJ ergO dB g1E ocdO orr oogf QgqO O€.e. o@@ Eei ztro 9gg e:QoC Ao 9pq @o28oO

deeE@ eeqeoo oc.:Qc.: gq qO@ O6cs ozoce@e6 q? (zlloOE eszrnJOcs 2560kgm 3ogce es6zorlJn. cq67o!O4

nlOddcs, I = l0 N kg-l oO.)

(v) ztro ggg oeoC 8O 20 md gogO ocozll r9@O 89 ^g ga EO@ zocbc.: g@r<6c,s ozoco@6 q? (o@@

desE@ 8go:s: pd rocgo e€ z::ro ta@gbooc,lrrS@ dgcs a€ Ee E0 ao eeezoaJa.)

(vi) Eg@ codEcs -5 kW EgorcOSzrJ er6ooidarce zodo oqcozodod @6aJ geoo (b) (v) orocOoed 8g zog Sc,:co

eoqolc @r:) Q pd zorycl @8Cq 2E aa o:oJed 40 6. oqcOzodocj zocbcsde@elcO cDd,6)o zodzrJar.

(vii) arlOn oed@csroO gOqcrrr@ dE 6,eeoi es@co O1E oO. O@ gOqca:@ qO@ eod coor o16 Scoc@cbcood

ocsCda.rc zsd, Oc.o EqrroJ@zlO esiorg€ zsdrrJm.


