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6,6rf 6o0z* e8Q qp6e 6coco oc6r8rl6O eoad oqagra.
ngd^ og.oJBrC r* D **O"J oO*rr$ 6prr *CrgOol gOrO 
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A otocOce - Ogeooor dOay
Sceg @ gdoOgO 8€edr o@@ gcJ:s: ergocS @ ceercordo.

(01) (a) Ur,J.rrcsutJ Sdouqor coqo-ru goo,oJB ioldsro-faru doJO o'o,ro13ural {iJUJo O3oroal oa.ror iJlo eoOoro,al qnlOu

qt?t'

E-

D-

(ii) @oDescd Edercqace €oqetc ococqr oaJzlc EedO e9zo ooogcezo Q@dcsA. 08 Eqmd@zo olc@o @csalzsl.

(iii) Eed eeeo O1d36csc qrad q1E gOmr ogeocnl@eo oOzredzo@ 4a:d @c:ala.



(iv) oeoeo qdooo degdE $cecroc6olocea3 S8ecsd A oqoO qdoc g1nr. O@ od 8d Sceco ooqerg EgE
dgg 6E?tJ B Oqooal ooCdc Aoqo ee@gb,o zodel}r::.

ScsczocBdOoo dgg 6Ecoc

ocsCcoO Eerc8@

OaJor:J EereE@

pqog A8 Eerq6@

@gdlOal @bqzr E6@

6oc86 EoqE@

g1@8oarC q@6 EerqE@

B OcgO

Bacillus thuringiensis, Acetobacter sp., Corynebacterium glutamicum,

Lactobacillus bulgaricus, Mycobacterium tuberculosis, streptococcus lactis

(b) ogCOrrr@cs gceocd gtoOcsd oges gadarzr3 oOcoeoC oqarc god gO@race. zo@g @ococ qc@rlO ga$ooJ OocO

OggO 8g oO. oeoEal qdoOrrlon} qb6os ga$oer4ocd d1e esOool8.

oes8d guJolrce

S-

T-

(ii) ge$arcocd OEd altSCe oocO?trz6 gldor:3 4@an eeoeoOzocld @6zr} q?



(iii) gedeecord gcb8zo Olqodzo@ oqzod esqeoo} zoduJar.

(iv) gedesc arao @ @1e$esc gzad d18ce oOotdzo@ oqzod @csedan.

(02) orcer@EooJ Q toc8oc a6rll l,oaddrcszo dlereeooazd ereoza d1o ooooaj qdoo.

(a) (D o@@ e:6dcsgco esqeoc oocqc oalanc AOcol 6,ezod.oc,r 4@d q?

(ii) o@@ glOQo@ A 8O E qdOc oeocOcd o@ rodzrJor.

A-

B-

C-

D-

E-

(iii) escalEocs 2moldm-3 ozl NaOH oc 2moldm-3 cecrrlgocs g1E Hcl te@ er6@c acoS oqzod odo csocec

gltl. geoto Cctzod6 zoOOgce oc8orc od@oJ NaOH eoc Hcl god gE$cecoO 6,qc8Ezod6 gE$csc rocect
er8degcr:J@zoo ocsccocolE@ oqeoc op gozl clccDcoro qgSpoo@?tJ @csc qdooJa:.

i ,.Fll\. | *-i



c-l ].:!:.l
c.J 0 --r .:

(iv) eaoza (iii) I ogg gOo ecc)cozo qlgg:l3 gE$oc oceica o.dalca E5@ esqeoc oa ESrtJ zodp eOa>

6,ezo@eta oqzod ceqeoal eodrr}an.

(v) NaOH eoc Hcl qod 6,qc8azodo gEScscoO e€ra desccsEzo es@zod6cs @c":ales:.

O) G) 0.5 moldmr NaOH 100 cm3 eo o6@cod ee@gb.oocsaS CqcEo E8@o goor I moldm-3 Hcl o6@co
oeoco@6 e?

(ii) geora gSzocoo 6,qc8rrrzod.o gEscscoo ato.o 56.7 KJmol-lar@ g8@cscoo Q ss g 6,dodo a1E@
o62Dc3 zodzrJzl. ( 66loc$ esanoJOcs 1gcm3 eoc dgocd SEdO race OcdocO 4.2JgrCt o6es ozjan.)

(iii) eeool arqeo::'J ozrdgogQ eqc8ozodo gE@c:c tocEelc Ozo qOa3dcOzri eeqaoc 6,qceod6cs OlEzd eeqeozd

zodzrJzo.

(a) ooOqr oe*Jgce

(b) zoa8zocU@zo ozeJgc:

(03) oa,ot 67es agoeooz;j qdooalozd @8opc@od ged4d1edg qc@carorzo d7e e:oao:::8.



(a) (D OE A8O F qdOc ozocOai o@ zoda}zrr.

A- E-

B-

C-

F-

G-

(ii) F @E?tJ qdoOar ozocOoeeE €gOa Sode zocbcsc,: aoc qOolracO 4@d q?

(iiD X OAztJ qdoOa: oeocOor$ qOorocO 4Od q?

(iv) goco,r r:6@cdce (gzrlodc6cs) 1 mm ozocoeJ ogo ooqc g1E @Eopcood 9a34d1e$g gc@co:cero

2

OasJea er6@c6co ozocOcd 50zoO oOqc q1al. OE 4Oc@ 6g@ oescce2i}z:.r.

(v) gdQ €oeo 8&E6a coloool o@coeocooJ gc@canocS gOcor oc oao'Jra e6@c6 creoo erBQ 8Eo8 rs:@

p gcoeo oqCoco ocgc63zlJztr.
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(vi) gaoo pgcoeooqCocs q1E @8ogc6od 9d4d1ejg qc@carce6aj ceoo ooCgceo Edto@oco @1Eo@ Q ereora dleocB
el6Q ob8c.: eoc Oaoizl er6@c6 8808.

(a) o@@ ooCgocsS Sdzo@toocs erco)cozocs 4@d q?

G) ooCgocd aO1d.Q Edzo@toca oocc,taJan.

(vii) oOO 6go@8 gEora oqCece @62trcr zodzr3an.

(viii) ocdc"zoocd Edoqroco o16zod o1E@ teqoc oa EBoJ qgo@orco zodzr $csc @cbocs ceqeozd zodzr3o.

(ix) ooCgoosE edzo:rJao 5.6 mg oeeo ceezoc ooCgce eszQ qrE gcooc3 cozldocs gcm-3 o6al co6rtjcs zodg;Jrl.

(?tr=3ogaroaJar.)

-|



(x) O' Ea6 zo1@edood ocEorc ozocO gOcor:l eo18 ooeod @8opc@Od 9a34d1dg g@cu:ce8ai gOc cor:r ooceolS

oOorrd @g@ zd @cealzr.

(04) O@ Ecs@o arl Dcer6)co E6O erqeoc qlOp@d eeeoal 88@O g1@Odced, oOCCO 6Odced, Ocdc Ecsc@zoced,

eiEoced, es@On'JOzD zo@F eoc oOC6f8cerac arleg@d @OO tseo:c g1ol.

oOc6fO @Odce

q@odcr

+
(OcdcEcec@zoce)

(a) (D geoo o6oOoc{ oOC6|O @Odo eoc g1@Odcs ee@OaJO zod arlol. d,.r ggg eBQ eo@Orr}O zod e6od eeOeozo

ee@gbo zodaJor.

(ii) O@ Ece@cs @cec qdOrrlan.

(iii) ooCelO 6odco ocdcozoce V q q16od ocricozsco I q a@ gEodCocs (R) esqeoc Azoco:rrcsd @csdo.

(gt6odce eoc oOC6fO @Odo e6gbo cs18 eogzouizl.)

O) 6ersco4 E8rrl gtozl s6de6 8g zod gOccoo3 q16Od eoc oOC6|O @odco ocdcozo eeoo oc2oO qdOc q1or.

oOC6fO EOd occgcoeocs V / V q1@Od erccgcozocs I /A

1.5 0.6

2.5 1.1

3.5 1.4

4.5 r.7

5.5 2.2

6.5 2.6



4i |.'),:i
r' r':, il i X

(D OqoO qdoOz:l qdol qrgod?t} esocso gl8 geSolcd zoOqc8 @zl gdtlcdo qq2rJt .

(ii) gaSordo gr€od2t3 gEodCOcs (R) E goce oescc.:zrJzlr.

(iii) 9oo ga9ocdcs Qg gdeco eodeoc o@al ozlczod OO oop€. 60 odq eoOobq?



(c) Eg@ ero3qO OCOod oqeoc Ocdc eoc oOC6f8cerac 6p@ oozr gQz:: eQ gddcdo oeoza qdoO.

ce@ gEodCOced erqeoc ooC6fOcooc (v) aoc ocdco (I)teqeoc ee@Orr3onco V = 0.4 12 @r8zrJ oqg

eroO. oOCCOceocO 10V Q OB g6odCoco @6rtrco zodrrJar.
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Southern Provincial Department of Education
gorcaor oercg, ceoEzo erg (6,csed oerc) 12 ogfdce goeec:rr ocd ee6degcl, 2018 g[@

qge$allu Gungl$ FVnFtt (e-urypryu) ufLanu 2018 gfcoar, grsb 72 goorpnLb pord'D@rru ufL-ooe
General Certificate of Education (Adv. Level), Grade 12 Third Term Test, 2018

ocdegoOqco aiqerc Eq>cO II
Science for Technology II @lHtr

6,ooqed

O B, C cseo D ozocOei O@al Od ozocOcsEni Od gdoo OIEaJ oraCdcocoar gdo a:ss6ao 8€Adr tee5ca6J6).

B ozocOar - dOatc

(05) (a) dlooc$ qdoOalorr} dEoozoO e.ieboO eroEzl q6<r 14 mm erc Qa 2mor;r OaoJorczocd eodaizoO arSor

8@rrlOdczocd eo@F qzlzo eodajzoOE. A, B eoc C csg OanJoczocd pponlOg odoJg oO.

(i) Od zo@Fc:zo eodeizoO Obodgco oeoccersiat.

(ii) A, B, C coc E6o@aJ eeuoQzti b)e dzeloc3 4Od q?

(iii) ABC og dleocj Obcodgcs oeeccsrtJ2tr. tf/: = t.Z:)

(iv) ggdl zo6 ozocOoaj OboOccs orsccs:rjar.

(v) 8@zllodceocd cezoO qdd eqg?od geoo eo@F q6 r,2r:l qod eroEo 4eodce 8dE@O eocU6zoce4 gqeoaJ

zod8. d ceqeoc gOors Ozr cszoO 86@cO 66?rrc3 eodaJr:.

(vi) e€ E5@o ocecc,colrd 8@alodczocd os?Do qob Edeo@oo 7 mm ro@ goono:l zo@FocJ Qo o.oarc.:

a>6oia.
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o) dloocd qdoOaJoaj eeagiozoC,6zo ABC $ozoCocoS. OE LBC =900 oO. B 8O AC ercqceO grQ e@toeoceod

q6cs D oO. AB Qo 12cm q BC Qo 5cm q a@ BCD eeagiozoC6 $ozoCood er6@Ece oocoaJrrr.

( Jl66 = 1.91 zsroeee ogeoaJ:r.)

I2cm

B

ffi
(06) pBg oodoEf EdOgO 834: g{ogoce4-O pgo{ glErrJ o@rl3 o:r,Jarc orlOd o.e:o'zr2r qczocdcs ereoo ggdl oO.

A C

t(r|(;.
t...t;'

O (ESdeszscac)

36 kmh -1 e9zoczocd oOoocsa,l eieo obscg @cbcoo:zo o@llJ eodz:r a:1o A 8O C qdOc o@zrJ E6@o onJed 200 zo

zocgced coE.

(i) AC Qo @,o6)co eodzd:::.

(ii) SoeoCo6Ezo g€ercrl oc8oc zod@rrl OB Qco co6?rca zodajo. ( Jj=1.72 oet.r eeezorrJot)

(iiD AB Q. @,oorco zoda"J::r.

(iv) BC Qco odarco zodrrJro.

(v) o4O 54 kmh-r tJeoceocd oOcooorlJ co@oi zoo6f zl@ odod 200zoO ogO z::1o EEOal dOcorc,: Cr zs:@

AOC'= 300 + tan -1 2.89 Oo ooojoerjo. (ggg dze tgoeoo:d qQnJo:.)
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C o?Dco€s - dOac

(07) (a) Edercqarccocd<,s XrZ, Eeq6o@ $oco@oo3 Q cszr X eeeo go Zroclcqc oE. gE@csc zBOdoo ceerc3?r zDcercg

@EzrJ cszr X ozo@zrJ@ ocg gocddcoo onJ I go Zrl'r,@a gE$cec eod eecqar go XrX, anloo zoc@d

6,doolOceO ooJ zod €o?t 44 gOc ozdoc god g$$cocO a:qeoc gOon rocece gOcopoc3 6ga 6al

86o@zrJ eroa2r OcdeocoE.

(D geoo $csco@oc3 Q Sgoo: otosEzo Ee:boco 9Q6eld rod o@ o"eDoEzD Scoc eogulo:l zr@ arqeoaJ

zodrljor.

(iD geoo gESclcO eeqaoc q@or dcocc:Ezo eo@zod,oce @csc qdO:rlzl.

(iii) geoo gEScecO 4@z: qceocdocJ desccsEeo gE$coc Oboced q?

(iv) X escnjgoce qrEg.'j X E deceEo@ E6emO 
".q?oc 

gz$c@cod @c,oc qdOala:.

(v) X arczrlgdo gtgodztJ ){2X3 E deccoEo@ Sgoco coqeoc g?oc@c3d @c:c qdoola.

O) gE@ozo Ocga} o@ca g@co O@ai gESoc 4Odcs qg,O Ozop rod ei16?DO er@6 erg E$dcooce zog

EO X I escrrlg.6c: 7.2xlo2 molm-3 8aJ ee E g1E OO ESdeoco zodzo gQ.

(l) X8 decsEo@ @Ol:cso 86rlcO moldm-3s-r O@oJ oootcs zodrrJo.

(ii) geoza qulra @6al\4dgo Eerq8o@ @orso:a E6r:rco moldm-3s-r o@a} ooorce zoda3or.

(iii) geoea g6@ocoO gEScoc orce:ce 2.5 x 102 Jmol-t oO. Qoroo XrZ, oocai ld Eerqo8 ar@

o{OEcsO QzlzoO 6Oc Qco Sz:J olcer g@c6ce o.62rcs zodaJzl. XrZrOg, @g@zo eJzonJoce

100 gmol-r o6ee ogzonla.

(iv) gert>l cD62roci E Oa oorcqcod 6,ozo6ferzo arqoal a6ola:

(c) zocb@zoo BCn esoocoCocs Eedocqzloo ocecqc oa&oc P oc Q gESozo oe?t3 P S gocozoce 37 oC at

E)ceecozDco 110 0C oO. BCrEedescqao €oqeoc 110 0C eroEal P ocgo oocqc oaJarc qod zoc@d 6d<rdoocg

(259C) eoEa P csarocoui do: arcqc oE.

geora qdra 6,erocsC6 zodoE@al EeJecqo Scoco@ce ec Q P g8€cozsoo eeqerc qoe$dc Eobcoces qdo6a3

otcet Opce gEa,JzD.

(08) oloE@ @ermentation) ar@ $ceco@ce @r8zr3 dgozoCd (C6 Hr2O6), @oDescd (CrHrOH) roc Cq aaa gee@gboo

@d8zodgcs 86o@zrJ EadO oocog ee zr@ odE gOolatcOo:uJ esgdc coE.

o@@ ScecO@6 erotD qdoOo: oej Ed1er6c.t zo€, ao(Eco.

CuHrroulue ;= 2C24oH("q) +ZCOz<e) aE- 72kJ
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(a) (i) dgoroCa{ eoc @Orescd d6oci goo:ce 8o@ Q Agoa gE@csc tace: 8erbcecasco orlrca3eroo ao16cs eo18

OO 6,ozo6forslcs zod@zrJ dgozoCd OQg 2.5 d EaiO @16zll erlar Q EO $qc eolodan <odE g@cocs

codrr)ca zodzlJo.

(ii) e9 qOa$dcoO Q a.tS9€ Or:roo$6f airoa}Oco o62trc.3 zodaJa.

O) dOcg SOzrJ qe odE gOeddcO r,sgdc colE@ eeqeoc cdgozoCei q€ dOosoce 88o@a} CO, eoc HrO

(6gOcde) eoc odEcs oges 2808 klmoll g@cdced EqeoaS zod8.

(D docg dOoarceO gqcgO q@o oco deecceEzo es@zod.qce @csc qdoaS:::.

(ii) cdgozoCed ce@ g@cdced erles8o@ Q pqc eolodo odEced d@ dgozoCed g@cdco@ €Eeoc qg

dOcer:rcs E@ (respiration) @EnJ pqc eolodar odEcoo'J qzld qgococo o6zrrci eodzlJol.

(c) OraoroC6f, descc:Ezo esodo6leodce arqeoc d8zr} dggO ocscqc ozr}ac qod d8 orce: desccaEzD es@zod6

oeoaa qdoO.

Cr{,r,+ HrO,r, 
= 

CH3CHTOH(/) Le -45 kJmol-t

o@@ gE$cocO esqeoc 3000C 6,o.odOoo, 60 - 70 atm SOzr eoc 6,dogfdzo ogos HrPOo ococqc oE.

(D geoel csqeoai dteocEzo or"do6feooce oc@czlrs arr:JoJO csOoarJ SgozlcOar OOO escd8 2d teqord

zs,6atas.

(ii) oOAQ I{PQ g@gce tocEoc E8o@ d6ccsE?o Olqodeo@ ozo8oceal e5reorQe zodo'Ja:.

(iii) ooo:oC6f dasccaEzD o6er aodo$egce E6@ ooc qoc8qccezo E@o Ogoco odo2 3d eeqeozs,l

a6oJa.

(d) (i) geoo e6Q aetq 9 Oraoo$6f o@zrJ ar.ca{o ooooC6f gOc o1E@ esqoc oc8o:c zoe eoz6 ggg@ oooEeo

Sc:cO 4@d q?

(ii) dzlooC6! tocEzlocea,l ood8csO Eolc86 EerqEo@ Q 8g Oro cscnJpoce 9Q6eol zoda}zr.

(iii) getel eoqeoal ouocoro Oraon:C6f Og oozloi zocb6zo acEot 2d eeqeoa} zoda}:1.
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6co90 6Otoe CzO66 / All Rights Reserved

qA€ e?€cEJ gOrrceran oqe?cboro@aJqO

Glpair Dfronduurri s6botlp $anarr6eenrb
Southern Provincial rtment of Education

qolcsan oercg eeoEto eg (6,ced oeg) 12 ogfdce qoocan ocd er6de6c.r, 20lg gi@
go[or5lu Gung$ byr4D @-wisgyit) ufuora 2018 gioro, pyrb 12 goairpnrb g;or@)nuru ufi_ore
General Certificate of Education (Adv. Level), Grade 12 Third Term Test. 20lg

olcdegoOq€ €eqeoc Eq>cO II
Science for Technology II tr|tr|tr

6,eoqod

O B, C aro D ozocoai o@zrl od ozscocsS2rJ dd gdarcs O1E:rI oalCdcoozl gdzl crrDd?oo g€edr egerca?tJ?tr.

B ozscOes - dOanc

(05) (a) dloocC qdooaSozri oSoozoo oisboo ooEzr qdcs 14 mm ac Qa 2m oar oaoJorczocd eodeJzso es8ra

8@zdodczocd zo@5 qazo eoda&oo8. A, B oc c og oaoloczocd pg.6o'Jog odalg oo.

(l) dd eo@Foszo eodeiroO OboOgce oarcceaJo.

(iD A, B, C cec 85o@a} a:zo'qztr rle dzoo6 4gd q?

(iiD ABC ra6 dleoc$ Obodgco oescosrJar. (f/S = t.Z:)

(iv) qgdl zog ozocOoed Obodgcs ocsccoa}o.

(v) 8@aJodczocd cezoo 4dd e€zDd geool zo@6 q6 e6 god ooEzo qar,6a Sd8oo zocS@zocs4 qqeoa$

zod8. d oqeoc qOo> Ool c:zoO B6@cO to<6,6)o3 eodzlJ:1.

(vi) c€ E6oo ocscqccooi 8@rrlodceocd cezoo qob Edzo@rocs 7 mm zl@ goorsoen zo@6ooJ Qo ooaoo

zodrsjzl.
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o) dTerocd qdoOrrJord eregiozoC€zo ABC $ozoCoco8. OB ABC = 900 oO. B AA AC ercqcoO grQ e@tozoood

q6co D oO. AB Qa I2cm q BC Qo 5cm q o@ BCD eeagiozoC,G $ozoCoocJ o6@Ec,r oeeccerr}zsr.

( Jl66 ='1.91 aroeee ereeozrJar.)

(06) pgg oodogt Ecdogo 83o g{ogoo4-o ppo{ glEal o@zri coalzoc olod oero.zlr?tr gczocdo eeoo ggdl oO.

A C

\(r;l-."\'
t..t;'

O (ESdezooc)

36 l<mh -r c9roctocd o'Oos'cczr3 dm o'b$.;c @rUoom o@zr} :oUr:: u:1o A 'Eo C qnlou u@uJ 8990 a:uJo6 200 n
nna.qxt rncR

(D AC Qo coolrlca nds"J:r.

(ii) SotoCo@Ezo geelcrl toc8oc eod@al OB Qo odrrr61 zodaja:. ( Jj=1.73 ogee eegzonjar)

(iii) AB Q, co6?rco zodaJzr.

(iv) BC Qo co<E?tr63 zoduJro.

(v) o1O 54 knrh-r dzoczocd oOcooozlJ o@zll zoo6f an@ eaeJod 200zoO ego arlo SEOan eidcooo Cr ol@

AOCt = 300 + tan -1 2.89 ao oer2'jo6jtr. (ggg dzer a3oeo5,rd SQrtftr.)

t2



C @zoco€e - dOanc

(oz1 (a) Edocqancocdce XrZ, Eoq6o@ $csco@ocd Q eoo: X eeeo go Zroatqt oE. gE@cec 43doo esero2tr r:.rcero3

@6zrJ eoo X oro@zr}@ Ocg gOddcOO erd E gO Zra@a g8@cec zod escqan gO 44 olOo eoc@d

6,edcrdOceO erd eod cozl XrX, gOc orrJ::rc grad g$ScecO eoqeoc gOcors racerce gOcogoc$ d,g.o 6E

66o@al gloda OcdoocsE.

(i) gtoo @csco@ocd Q Sgoor oosEzo 8erbcecce gQ6errd uod d@ oosEeo Soc eognloa: zo@ esqeogrJ

zodzrjzl.

(ii) geora gEScscO ceqeoc q@or docoEzo es6zodocs @oc qdOalo.

(iiD goor gEScecO 4@o: qczocdocd doccoEzo gE$csc OUoced q?

(iv) X ceca3g6c,o q1g6.'j X I deoEo@ Egraco €oqerc gz'c@cod @csc qdoaJo.

(v) X arcaJggcs grB.,-d?tj x2x3 E deoEo@ Sgoco 
"'qeoc 

gzoc@od @c:c qdo:da:.

O) gESozo Ocgz;J eegczl g@c6 O@aJ gE$csc 4Odcs pgO dtoq zod e5lcozoO er@<6 esg ESdeg5co zog

Ea X A oscrrlg,ocs 7 .2 x I02 molm-3 8aJ e0 E q1E Oo E6desce eodor gQ.

(i) XE decs8o@ @Orcszr.r EgorcO moldm-3s-r O@o,i ooo:c: zoduia:.

(ii) gaoo qr:ior @E6lX2Z38gcl EesqSo@ @oDcool Sgoco moldm-3s-r o@oi cooaxe zod5lJzl.

(iii) garo gE$cscoO gE@csc olcet<r 2.5 x 102 Jmol-t oo. Qorzoo XrZ, ooczi! td Eerqog agt

er{OEcoO QzslzoO gOc Qco Sz:J rtcrr g@c6cs @6trc,s zodo}o. XrZrOg Og€zo edzorrJAo

100 gmol-t ogo esgoa&a.

(iv) georD 662ood E Oa ocecqcod 6,ero6foan coqozl3 zodoJo.

(c) zocb@zoo BCo es"oooCocs Edocqac,:o ocecqc oalanc P eoc Q gE$ozo oeztJ P I Eocozocs 37 oC ac

6'icetco2oc3 110 0C oO. BCoEdercqo:co erqeoc 110 0C eoEar P ocgo ocscqc oolac gold zoc@d 6dodoood
(25oC) ooEar Pcsanoozrl Ocs eecqc oE.

geoo qdo 6,eoo:C8 zodoE@zrJ EeJecqa $oco@o ee Q PSS€cozoo 6qerc qoe$Oc Eebcecar qdo6zri

olcet Opco gqzrJzD.

(08) etr€o8o (Fermentation) an@ @coco@o @rE:rJ dgozoCcd (C6 Hr2O6) , @olseecd (CrI{OH) eoc CO2 aoo qes@gb.oo

@d8zoddcs 86o@al EaSO ooes6 ee IrO odE gOolsorcOc:oJ togdc oE.

o@@ ScscO@co erozD qdoOrl oa3 Edlc1,6co zD€ errsco.

CuHrro*un, + 2C2H5OH("q) +2COxrt 6B- 72kJ
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(a) (D dgozo&d aoc @ol:tscd d6ocd goaro Eo@ Q Sgoa gE$oc orce: Sobo:creco o?rctsezDc eo16ce eolE

OO 6,eeo6!erao: eod@al dgozoCed @Q9 2.5 d EdA @r6o'i olce B EO pqc eoro.dllr odE g@coo

@<6zrca a6o5r,:-

(ii) d qOaSdcoO Q ae4g€ OoroaC6f aJzoa}Oo co,ozr)c3 eodu,Jrrr.

O) a$Ocg 6EzrI o2g odE gOcJdcO eegdc o1E@ eeqaoc cdgozoCei g€ dOesa:o 88o@a} CO, eoc H,O

(d6Ocder) eoc odEce ogo 2808 klmolal g@c6cod Eqeoe{ zsd8.

(t) docg doaro:ceO gqcgO q@ra zace da:co:Ezo as6?Ddg6 @cec qdOoim.

(il) dgoeofuS o@ g@c6od o1ar6o@ Q $qc eoloda odEcsd d@ cdgozoCad g@cdcr@ @Ecsc qg

dOeeoco 6@ (respiration) @EzrJ pqc eoloda odEced gord qpecoco @.d6'rca zodaJzl.

(c) deloroC5!, desccoE?o esodo6feo.6o esqeoc oEaS Oggo oc,:cqc orrJarc qrad d8 race: desccoE?D ar@zodg

eeoo qdoO.

Cr{*, + HrO,r, + CH3CHTOH (l) Le - 45 kJ mol-r

o@@ gE$oco oqeoc 3000C cegnJocs, 60 - 70 atm Eozrr eoc 6oSogfdzo ogo H,PO* ocecqc oE.

(l) geora eeqaozd dtoc,ocEzo ceodo6fe<6o eec@czlrls zadnJO c,oOooJ SgozlcOzrr OOO tscd8 2d eeqaoaJ

zodzio:,

(ii) o@8Q HrPOo q@6ce ocEoc 86o@ darcoEzo olqor:Jeo@ oeoSoco:li erleorQe zodz:'Jol.

(iii) oraoslC6! deeccsEzo oe€o €odoeffe,oce 86@ oOc qoc8qcozs E@o Ogeco oulq 3d arqeozl}

eodaJa.

(d) (i) 9oo el6Q E.:q 9 dzroarC6f o@n} ar.cg{o ooorl:C6f gOc colE@ ceqeoc eoc8orc zo@ eolE ggg@ ooeEro

$oco 4@d q?

(ii) Or:ror,C6f toc8raoon'J ood8ooO 6zrrE6 EeqEo@ Q 8g Ozo coczdpoce 9Q6oo3 zodaJzr.

(iii) gaoo arqeo:d ozr:cOrl oelozlC6f 06 oOas} zocb6zo toc8ra 2d eoqeool a,6oJa.
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dl , !,r'!
l- 1i.",*u --*

(09) (a) cdzoalo 100kg oa oerooced dlerocS o.,2tJoc q1E .,E qc?rzr ,oe.'d Qod geogo za6fg 65o@oi 1.4m

8ftd 6,eozoo oee8oo gp oo. Edeso 3002o ozoCgced eecqzsr gcrora zogod o€io€d ooo8cs ogrlco 436@0

qOo:g eO@ aecs 640 N oe€o o€occecocDo) ezzD.

l.4m

(D qg5)2' taeco @eioe$ geogo ooOEca rlCg 86o0 Q goo ogce @6oJ ozoodar po eocbcec: goc.6c,3

ozocer@<f q?

(ii) oeOOce esq EoO odEoci g€dzer 0160@ ozocer@6 q?

(iii) geoo (I) I soc od 8@qdo (II) o ooc oooni cs. rJocs E@o odp qdoalzr.

(iv) oerO8ce aoc gco,rrD ogo god,

(a) oEzo esUe6 Ogcs eoc

(b) o8zo coUeg cooe6?s63 oeoccsoJnr.

(b) 35 cm zo qdord q1E oeCed oE odrjEceo g@roro qdeced ooc Edogocoocoal qcd@to zod@oj ordod l0

zoo op rat5Jerd 4zlzoo oo 45 SztJ g@6cs E@o csgeSoS. g2tJ erg dzoczocd oeoC.6eo goOoooas ozr:czoOoc

B@oo oO. Og6fo6f ojzoaJO 12 kg oO.

(l) dzoczocd ozoC6zo goOcoce rads-r o@rll oceccezrJa:.

(ii) dzoczocd ozoC6zo gooocso ed E@o go@ og6fg gd e ozoCdzo dodg5ce oeecce6lar.

(iiD dOds eocgce 4gQ Oede 9@6o g OO cD6r:l oescce2r.Jzr).

(iv) og6fo6f OcE6zrJ BEE q"qod ogance ozo oOocs ooccsojnr.

(v) OeCoC qOe986 gboce <o6?10o zoduJo.

(vi) Ecera oeoCdeo gooooord g@6ce oar 6o ocCe co62 ool 9@6 ocgzo odEo og5o: eoda36'r.

t



(10)

Aor@ doeg B:::@ doo8

EdocQo 8g,@ odeagco EdocQo Eg@ odogce

2.4kW, 110V 2'4kW'240V

(a) (i) A or@ doOE oc8oro csqao 2.4 kW, 110 V oeee eoeegi ?oe Ege odorgod gotl dzeroci qdoO,

EoidQ g@c6ood Q (rating) Eg@ odogo Soc rod8 a@ oE pecoooocS gEodCoo co62trc3

zodzrjo.

(ii) o@@ Eg@ odrago: B or@ doOE 240V cslerg@zoO es@O:s'JO zog,oeocoJ,

(a) odrogcoO SgOzr: Ogel@ 4@doO q?

(b) ggg co6zlrc: E8@d @EzrJ goO 8@o2d o1eo1Q@ zodzrlzsr.

(iD B o@ doOB EdecQzr Eg@ odogo A a@ doOE 110 V eelog@zoO es@OaJO zogoeocri,

(a) odorgoO 8g,Oo Ogol@ 4@doO q?

(b) ggg co6?trca ESOd @EzrJ Oo0 8@o2d er1o1Q@ zodzri:r.

(b) 2.4kW,240 V oeee eeee€ eod q1E 69@ odargoo 300C zoc@d 6,dooSOoc3 q1E dgca 2kg d q@c

240 V erleg@zoO o@@ odogos es@O6JO eodo gQ.

o@@ dgo: rtrzOEOO 6Eolo2 4 o,des6 50 zo zocAcod oo Eo:.

(i) o@@ @cscO@oc3 Q eocE Q odE g@c,oce @c,6)co zodrrJo.

(ii) Od Eg@ e9zozocad arqeoc Eg@ 06 @dOgocd gor 88@ Q. 5.00 an@ d6o a:1oE@ csqeoc coar Eceq@

co6:lr6 a6z;la. (3.6 x 106 J = lkWh) ogeo ordar.

(iii) eslog oOC6fOoocO oeoro O13 q1E qOa3dcOzo Q AC€ odzrgo ocEor gcb8zo Ooocsrlj qOcB E@o

oaJpod gQOeoJ zodzr,iar.
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