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@fair@ offiggfluLnab
Two hours

X 669 O gd:rogO B€,radr €oeicozrfttr.

* 6,dod ereocs Ec.:@zl dd*aoci @oO Oooo gooo @ozrJzr.
* cDSzD cottle eoc8oooO gO oQA oacelo6.
* 6Eo6 ogoo3 BQoeo Q qz8 6,ooEd q eolg8qtogzrJ BceOc 8@oQrrla.
* 18o 50 or:ld od dd gcdzrceo (r),(2),(3), (4), (5) c.:ra Bgndloezri 5oc6e@crt goood o.€€oo

€rd€Oo Crro€d o6elo6ocod (x)

l. oco:r'io6 coo@cercorDc.r 1.9 x 1010 N/mz oo. 1N = 105 cm g/s2. CGS pgc,lo o@@ qocs (eeezr]O@od, dd@,
oo'Jod) gzoco zodoJozr} ozood q?

(1) 1.9x 10e (2) 1.9 x 10ro

2. dloo @ErrJ todg SOzl gcarozo desQo zoqd oozrJp@ zod8.
A - ocgooC@cs 8O?rc,3 @or ,F16,ee dqc oOE.
B - H gceo:dzr Ooooal O.@. 760 zoO eo@czr oO.
C - zooSE deeQce eradcgce @o dgco EA@ OE?rj 11 6,eo O1E ozoob.
D - @qAzrJ d6or ooc@e 88o@ Q 6e6O ee,o Eee f16ee qboroo OE:IJ q

geoo e9oc8rrJ €otDD gzoc@ Oa,JoaJ,
(l) A, B aoc C e:@.&.
(3) A, C coc D o@-6.
(5) A,B,C oc DSco6fg@ o.

(3) 1.9 x 10rr (4) 1.9 x 1012

(2) A,B oc D er@,&.

(4) B,C oc D o@&.

6zesa

3. desccsEzo gon EEood Ednd ozooda: ereoor qdoo:r gzDc6 teerDc ogzrlza.
A - eo@@or o@COU dO OlO6cezo coqf8gdd g@eor eoao 6cs@ q1n.
B - eoOzr} q€ozo $zo ozogod8:ri d6cs q qozr:d ozogOdzrJ o.ztrC q gczobee6ce zod$.
C - or88e agr} B6SgncdzoOg oeeC8c:@ oSoocdogCd8O qrrlobora o.
D - E6o€€ @co@ oei6zfJ eAC 86@ €oqerc ggg gcocd oO.

gotl gzoccoe?tJ A@.oo'€d oc8rl zodar dtocoEzo gOlsod Ddod ozDo.dzr gzoco o@czr:Oc q?
(1) A, B eoc C er@&. (2) A, B eoc D e€&. (3) A, C eoc D o@.6.
(4) B, C eoc D e:@.&. (5) A,B,C eoc D8c.:6!g@ o.

4. qoalaogzo E@zoc6oJocs qdz:l erpgzo goo4od onoeeccozozrJo co6gde.6 oozrJg@ zodpoc3 oon gdooo.:
4@zr $caczocdzo@ @EzrJ q?

A - qo:doqi o6gcs qcOdSce E6@ coqeoc eooOoo o6erO dleOcBE zo1@dc eocEo 8$@
B - Ol8Oeod Qcs,&cs OBzrJ qcezolB o@esce ocgaco 860
C - de&zoO zolOo ozrJac @cd eso @ed oolo eoqoc oOa@ g68orod6o:d toc8zl 88€l
D - gdbr(zt3ococr go{coc.: eoc 0oOzo zocOd Q:ntoo oqodd 8689 A6o0 eoc Dedd zrccozrco €oqeoc

ooqEzoO o'dOzocezrJ oE@\ore ooq8@
A, B eoc C oO-&. (2) A, B oc D o@.&. (3) A, C oc D o@&.
B.Ceoc Do0.6. (5) A,B,C oc DBcs6fg@ ce.

(1)
(4)

(5) 1.9 x 1013

[qO6 8QO OedeD.



5. 100 N (qceozrJa: ooooral 10 kg d) des8@ ceqeoc oo: toeJ8 eorzord@n{ dleoc$
q1doO. dd dd zoei8cs 10N (qceealzr oooo:zlJ 1kg) ad or. o{o8oro eoO4@o

E@ oqeoc gOror P Ogcs Ozdoo3,

(1) 20Ncs.
(2) 22.5 N co.

(3) 25 N cs.

(4) 27.5 N o.
(5) 50 N o.

100N

6. C gderocd Q eocdod q6'OO Ocozll Oog zoceic:csd o.crcqc oro?tr g1E qczocdcs dlooo$ qidoO.

DIC
Y

P (kN)

geor: dleoo$ qrdoOal Ocou"J zoceioco ro@OrrJo etaDo Etdooz:r gzDc@ eeezDc OeaJzl.

A - Scog Qgai od gooo ee@8op Og qd8.
B - Scrg o46f oni qOcsO qcoo:rs Ag qd8.
C - BC qocsOce ddcEocOco oOdOc o1E@ eoqoc qOcar oancoO.

D - AD gocooo Eert?trD agold qd8.

eeDrD gzocco qeo.d?t} tezu o::"Jou"J 4@z:: gzoco q?

7. cs@ca'r QBzrI eoc EcrJzD@toooztJ Srrj A eoc B rn@16 8@rrladcrocd Ocoal gcqbozo oqzod FQ cezr

qOdO eocdo:zoO eocdarcs n,68. Aqcqbezoco 1200kN tocdocd Q 6Q ozr qa6 2.LmmzD Qo o1E

ooalg@ zod8. B qcqbozoo 1350 kN ocdocJ Q FQoa ga6 I.9 mm zD Qco 016 8@d oeraig@ zod8.

A - A gcqUcr:zocs B o ooc or:rp oO.

B -B qcqbozocs Ao ooc raar: oO.

C - A qcqbczocoo B o ooc o1E qouzrlo EcztrzrlD gOgotcocod qrzl.

D - B qcqbozoceO A O oOc o1O qor:o'lo gcba)5 gOgr:cood q1n.
geoo 4@m gzDc6 €o?tl oO q?

(1) Aoc C er@&.
(3) Beoc Cc:9.6.
(5) geon 88od ozrcoO.

(1) A, B oc C er@&.
(3) A, C eoc D o@.&.
(5) A, B, C eoc D 8o:6fg@ o.

(2) A, B oc D c:@.6.

(4) B,Coc Do@S.

(2) Aeoc D o@6.
(4) BeocDer@.&.

lqde6 8qo
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8. Olzri ddced eeogi @cbcocozo A8O B gde>o: qdOc ro@zrl y 1p/g
a6r> qr.;,6 d8 goOo-zocA gedOcdco dlooo$ qdoO. dco

<o@a} zog ee@gbo gd ozrlozrl, gO

(1) 1.8kma.
(2) 2.0 km 6.
(3) 2.4kma.
(4) 2.6 km a.
(5) 2.8 km a.

9. dzoczoc6 gr€dr@ 91@ ooOOroa a6 500 N
(gccsa'ia: oeocsal 50 kg) oan god oo 200 N zo

O6ceBzrJ dlooc$ er6Q orCg ozoob. oe:OOcs eoc

F@ eadcgor god dO8zo esbe.o ooc26zsco 0.3

a.
o@8 E@czoc6 ee@q@o gocddcoO toUe6 Ogo
OzrJoal.

(1) 186 N o.
(2) 195 N o.
(3) 200 N o.
(4) 260 N o.
(5) 500 N co.

obEcob zo1@odcr8a} gOccod Ocoal qdOzo @g@ oeoor dloocszr} qidoO. grdzr q"zo 10 ceao LL O BgrDdr

61erEO eeqeoc oO@ d?e3o3 e,eJo.c3CB zod co?''J:::.

10. obEceb zo1@odocozrJ Eo:6or o1E qo9 @gO @@@Odoe?tJ ozoooOd q?

(1) 0.005 (2\ 0.01 (3) 0.02 (4) o.Os (5) 0.1

11. oco:r} qde6 Ecdzo@too ozoco@6 q?

(l) 2.75cm (2) 2.80cm (3) 2.55cm (4) 2.59cm

12. ?rloztC rlcde6 o6@c5cs eeoo 4@EaJ Sdod ozoob q?

(5) 2.42 cm

(1) 0 mm - 100 mm
(3) 10-3 mm - 10{mm
(5) 10-7 mm - 10{mrn

(2) 10-emm-9x 10{mm
(4) 10i mm - 9x 10{mm

13. oeoo eoqeoal 4@::: gzococs ?D1oolC ocde.6cs oqeoc OOczd ocsior: oO q?

(1) dc: d88zo Eg@c,r eoqoc qqcg rmde.oce8.
(2) do o6or olde<6od o6ee zl@ ?D€ ?o18 6.
(3) dce odcoOC ncde<Goci dd qococ,rE.

(4) zrrlo?tiC ocdeabo eoc8elooro'J zlOd gcOdoco (Lotus effecQ Odod ng, eolE c:.

(5) do oro o@Cob ocde.coOqord o6ee zr@ zog o18 c.:.

500 N

16odoz6 8QO Oedo.
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14. 8€zooi OecsCO qO"q e6ed eraoo dloO@lr,l qdoO.

1.5V 2
A

geoo o6odo@al 9Q6 zr:1Qd1O

(1) AocB e€6.
(4) AeocD er@&.

15. Scog qcqcu"r nbzo zaddoco 0 o

BC
oEtl erderO o@canOr q?

(2) BeocC o@,&.
(5) A, C eoc D e:@&.

D

(3) CocD e@.&.

eo@can o::: Eo o@,6d gEqczl zaUn nddoco I oar tlbzo
eooodoco 4Od q?

(4)

16. Aan B qg god ger€@ g6odCocod qdooo o6odco O:rJozrJ ooo eeqozr} docSzrJ 4Od q?

(1)

tka lkQ

lko

lkQ

loded 8Qo oed?D.
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17. e:ero €oqeozsJ o6od €oreg@ togzoalzl.

B l.s

D l.s

geDn e6ercJ q4odzr} q1@OdoxC ercc)cozoc.l OrE Orr: B@oOgO

l5

(1) A, B, C, D
(4) D, C,A, B

(2) A,B,D,C
(5) D,C,B,A

qldoO:r Eg72d 4@d q?

(3) D,B,A,C

Eoces 8g@ er6erdozo 10 W LED a6faosd esEzod g1o. d@ 05fOc.: oqca od(@'A o1.l 2E aoc dc@ zocgocd
e1o 6d ecCoO. d@ O6laocd ooqEzo do er6ooidr:ro (Power Consumption) ozocer@o q?

19.

20.

(1) 0.08 kw h
(4\ l0kwh

(1) --l l--

(2) --lF-

(2) 0.1 kw h
(5) 80 kwh

(3) 0.8 kw h

coaao Eg@ e:de:cJcozo oc8ra ooOo f,,ocococod eeSza B€lZd ooCdalzl.
(1) orde ocdc er6od FQzrce (RCCB), SrBE ocdc c:6c:o FQace (MCCB), ozoooE SQoczr (Socket

ouflet)
(2) egon go6doQCOcs, odo Ocdc e:6o<) FQa-rcs, 8tEE Ocdc er6oO FQo:cs
(3) oqCgotrldeco, e@Il gogdoQCOcs, ode Ocdc o6e:d FQzror
(4) 5g@ @Odo, qora gogdoQCOco, ode Oc6c o6eO FQorco

(5) gOczr eJEOc:, ode Ocdc o6od 6Qoro,86E Ocdc er6od FQzlo

oeoor qdoc q1E gogdoQcEzo f,e?coco eeezDg O6aJzl.
A - ocdpzoce B - gEodCOzoo C - OocoCoc,r

F - qcogCzo Do€COzr OooCOcs (LED)D - NPN QczriSedodo E - PNP QczrJ8dOdco
A8O F qdOc zr@ zsd q1E 6,e:cocooe cooodn ego'og?tJ gdoOzr: 8e4d onCdzrJo:.

4
4
4

(3) --{r!VlArt--'

@) j(-

(5) --l l--

, ---4ilWV--, -D+-, 4, 4, #-
, --1rW\4L- -tt-

3kQ 3kO

3kQ 3ko

106015 8QO O@deD.
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21. Q qiE eeOcooto d1eo, A QocoOrrJ O1g EO EoldQo oooJOa Qece ozlCdrrlzr.

(t)

(s) \--l

22. oa2d1 erlQcsd Edogzircooo:rrJ co@rrJ qd@c odod 10d dod6cs E6o@rd og e9zsczocS goOcooc.:zd

o'rde:d lOd co@zrJ zod8. erQzooco4 ocd odeoc @cd1oo: Ol8rrl eoQSooJ @ ocoao:c OSzri goOcoc,l gQ 86@0
E6o{D o.c,:cQc ood qOdOcOO OOr qQ goOcocozo OcODos zodO8. o@@ O@n6 EOrdqO qdEo: eo18 goaco-

zsc6 gedocdco 4@d q?

(3)

10

(a) v (s)

23. eoc@c:rlnoc::ll 8@2DcdOd SOcoO ooroq:rIoz::4 dlerocd erOQ zo@cod @o

co@rrJ E6o@ Q Qq 6Ozd oc8zl zod8. <g.@@ 8gE@ eeqeoc oocol@ oeocq

etotQt E6o 4od q?

(1) o1rlltlzoO qlgpOoeocd 60 AO ooc oarOlO SOOo
(2) g{cogcecod eoc 6o0 ad gd5f sdceocszo SEgOc ee@q@o Oo or8

88@o
(3) 60 esSzrO zo@c.: @o qi8q@ gdzod al8zt} d@E2tJ ogfdezocoai

uajczt e12tJeJe)o

(4) qes@4@o qOeddcog 6o0 6,orocdooa} qOdOE 6boce oOzrd
zod u:1On esOq@o'rocO q16 zod colE@O

(5) zo@o @6zrJ g1E zsdar gE@coc Ogo 016 zDd orEOO

10 20

10d0t5 8Qo @der.
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O oeon gdoOzl e6od dlo eoOeoa eoezDc gcAr,': 24 aa 25 eoqeoc 8p72d1 esoc:rrJo.

?A. A''A2,A3 qrOod o6rri qdooa: EoldQ e)cc5cozo Bgoog?tJ eoqo:ri ozr Bp72d ooCdala.

25. Y, V,V.oOC6|O @Od @E?tJ qdoon: Eot€ oco)cozo 8€oo€zrJ eoqozli ozr 8p72d oraCd:rlar.

(1) lv, lv, 0v
(4) 12V, 6V, 0V

(3) 6V, 6V, 6V

(1) 1A, 1A, lA
(4) 6A, 64., 6A

(2) 1A, lA, 0A
(5) tzA, t2A, OA

6V, 6V, 0V
lzv, lzv, l2Y

(3) 2l^,2p^,24

(2)
(s)

?5. oca6a, qrdts6ce eoeo 6@ eoSo oceozr odCqc,:zo eoddzood

dloocd ftdo.o. gldeegcs @zl $oczodz:: Ogc,r co@z:'3 zog gDJosJ,

(l) 6@ eoo oorogco e€zrJ ce.

(2) 6@, oldcolzrlQ dOb eeao oocog,cO a€zrJ co.

(3) 6@, 8Or::oO ed zo€ ocr,o, Oldolrsp dObeoao oocogrO

a€zrJ o.
(4) 6@, Oldrolrrp dOb, SOacaO ed zog Ococs teeo oocogro

A@rrJ cs.

(5) 6@, SOooo ed zog oco'rco eeeo oocogcO AEaJ ce.

,r3g 6AU

SOaoO gd zog Oczlcr

\\\\\\ \\\\\
oocog,co

w

27. ogCOb ddc:eo OztJ6O €oqoc €o(eg@ zoda gq gulO:l Obcoo OdoOaJ q"a 92 ogeo eegzordzl.

o€ogqoecod Oe Q cozl eoldod OdGlO?rJ qozs 90 €oeo 95 gzrJOa e,@&'. d@ grrlOzrOg @g

d1. 100 eeeo d1. l2O A1Eo,J oO. $od a@ o@COb ddorO galOar SdEo@ Q oeoo oqozri e9OcE?lJ OOczrJ@

ocde&zo eeo qcU8zo@6 gg5 p@oOqce orrJoaJ,

(1) @doOrr} 95 g:rlao: o@.qd BdE@

(2) od@OztJ 90 gzrloor e:@6d SdSo
(3) OdoOzrJ 95 gurloor 50Vo d q gdoOri 90 gzrlOzr 50To rl q BdE@

(4) odoOzrj 95 gzrlao: %JVo E q odoOaS 90 g::laa lU%o E q BdE@

(5) odoOzrJ 95 gzrlorrr 4OVo d q gdoOzr3 90 gzrloa: 60Vo d q BdEo

28. esasioce 0 oC eoeo 50 oC ozr toor FriJE oqzozoo @1Qo

8Oocllm 8Oa 6Eas4 dloocS gdoO. 6ooet2tcl @ErsJ ooC

eezrJzlo:zlo @6:rJ orce: gO@cd1Od 8g or:rcOrlJoal a@ toeo

OEeeco 8cs qry€ oldoo escoe{deO o@ erlrdtl 6,€g0
o6ee goai a@, e:aoot qldooal 4@zr: gzoco o6zrJ ocer

gO@cd1O cooO€a ogee Edard zodp eOB q?

A - e€g@ AztJAod o€trO SEds @6ai @gocd o@ erlzrlor O€gO zodg gtoO.

B - 6rir9 FriJEoci 6or EEd.c @6zri ogord Q4g ololor 886f zodg et@4.

C - oO oloJorJ cg{O oce SEd.ocr q4.E9 o1o}od gOccceO OOc 016 ce.

D - oO eldooJ cg{a oro DEdso q4q9 o1o}orJ gOcscsO OOc qQ cs.

(l)
(4)

A,BeocC e:@&.

B,CeocD e:@.&.

(2) A,B eoc D e:@&. (3) A, C eoc D o@&'
(5) A, B, C eoc D 8o6fg@ c:.

[@ot6 8QO O@d€t.
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29. a@w> W ulc6 oqzod , o@can BdO?rJ oqzod oOz:rd de ryd€ oqzod @6aJ @eeOcocoer 83@ A eoeo B

dloo@zrj gdoO. do.dutrto Do= Daal@ oeoo gdoozr: groceo@zd gcooa oaJo:rJ zoodd q?

(dte: e:8@c<6csO gtq or::c@tn.)

A - Ho=Hu
B - Ho>Hb
c - Ho<Hb
D - d6oo3 gcde.&zo oac@18o Edgco zog ozrcolS cs.

(1) A, B oc C o@.6.
(4) B, C eoc D e@&.

(1) r-4-3-2-6-5
(4) | -3 -6-2-4-s

(1) A, B oc C o@&.
(4) B, C oc D o@,&.

(l) A, B eoc C er@&.

(4) B, C oc D o@&.

(2) r-6-3-5-2-4
(s) r-6-2-s-3-4

A,BocD so&.
A,B,CocD 8o6f6@.

(2) A. B eoc D e:@&.

(5) A, B, C eoc D 8o@9@.

(3) 1-s-3-6-2-4

(2)
(s)

A, B oc D o@&. (3) A, C eoc D e:@.&.

A,B,CeocD 8od6@ o.

30.

31.

erc elQzsdloO4O olqo::l gOcddcoO Q ocolQco eo@OdO teo eogiO eirQo(o::l coc@O 016 co. zo$d eJrEoct?5)

gltrc635;r gOe$dcOg q deld zDg o,2DceDrzo. qOddc oqodQ@ ocelQtodl tl@ zo4g F@ ooczaOar OO

6,erzo6foorcs a,6rlr,v o@ eoqeoc oOcd@ cot€,oe:?t odo2o O€."J'
(1) eio8o q67Eo odz-igoc$ 889@ ooad 8@ Eeec cs.

(2) oc olQor oQor doco ooad E@ Eeec o.
(3) E6oco $ocaJ@zo OO Eoc ce.

(4) q16E@O Edz{OO 9Q6 odCqcs @o oocogroOai g1E Oar gEodCOo o1E D@ Eeoc cs.

(5) eolOgce qeoQ ogee oqerldoo zo1d6@ Eeec ce.

eec@czrr:ocoa'J dro oog,o Ae?tJod 6 d q16 dzrJ6@zo qoa qp8@oOg onJozrJ,

32. erroz:: eeqeoal gzoco qqoda} goOCooarC6 Eq>co to@OzrJoovr:r3 EoldQ groco o@cooc q?

A - goOCeoeoC8 EqrcO @coO gO oeogOO qqcg oacoO.

B - goOCoooCB Oq>c S6A5@09el qpO omCeczocs o6odooJ qe gOn o{O8cszoO OOc qaer

e{a6csd oo:Ccol Oo 8ceoO.

C - goOCoooC6 Eqnc pgobo ocDorocoal zob@cr&:roc6c nJg gzrqdl gQ zog eolzo'

D - goOCerotoC6 EqrcO @6a'J eizoczorS O@n 8g E6o@ai a66aO 9160o: oOoeoee qflzod@Oo

$oc@cbro rop gO8.

(3) A,CeocD er@&.(2)
(s)

33. eraoo eoqor:'J grocoa qqodr:J EOao gQ (open loop) ercezt e{OE eeeD €oooar: gQ (closed loop) ocgo>

o{oE EoidQo Edof ozooda: gzDcal Ere€,oJ o66a orlCdaJur.

A - a:ooaor gQ ocgz:r o{aEced edocs"@c,r e:cezt o{a6od oe€o q eolQzrSoO.

B - EOazl gQ oc6z:: o{O8cld €oooozr gp ocgar o{aEc:zoO OOc eodg eoeo gcSSzoO gcoqcE oO.

C - aooao gQ ocgz:: o{a8cozo gqczloO gEqcaoc:zr} Oeoz@d 8g od8.
D - Eoao gQ ocaa: o{a8 eeooaz> gQ ocga o{oEogo oOc Edoqr oO'

(3) A, C an D o@&.

loood 8QO Oed?r.

I

t
I

I
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ereort gzDco geo.d?lJ €o@co@zD dloeoOeool ee@OzrJOO 4@zrr gnco toza:: oO q?

A - gOca gde oqzo eoagiozoC,G oO.

B - ee@coozo qde @edoed @g@ gOc con eolE r.:.
C - eo@coozo qdeOgO cs@ccrJadO @g@ gOc crur eol8 o.
D - Scog gg-od ee@ca: ogeo 8d18o E q...

(1)
(3)
(s)

A,BeocCe@&.
A,Ceoc D r:@&.
A, B, C eoc D 8cs6!6@.

(2) A,B eoc D o@&.
(4) B, C aoc D e1@.6.

(2) opcrocld ogeo ce

(5) agogcod ogcs o.

(2) A eocB e:@.&.

(5) A, B aoc C 8c,r6fg@ca.

(2) A, B eoc D er@.&.

(5) A, B, C eoc D 8c:6f6@.

(2) oo:dp@ (Extrusion)
(4) o1@E@ (Spinning)

35. Oadocsd co@cocozo dloeoOeooEzr3 oooJ8o@ $ dca Edlo,6c.: Oq:oci,
(3) e€ei€ocad ogeo co.

36. {Eo}O oeod du,}d@d eo@OzrJo ereDrl g?Drco eegzo:r}ar.

A - CatrJO esaod daJ6@d oeocq do-eizozrJO qgocood (power to weight ratio) oozrlg@ zod8.
B - AA e:od dzr36@d ee@co esleeQo@ E dEbJO saod dr:J6@a od8 Eogzrcs tecoejdeO gog, qoc:d

coE.

C - AO oeod drrJ6@d es@co eoleoQo@ Q €do oeod drrJ6@zD bce? zocbc,rde@ocO eecoeideo geo€
qcocod coE.

o@@ 4@or gana/ g?oc6co OEztJ d8bJo oeod dzr36@d EoidQo Edod OaiozrJ q?

(1) oadtlcsd oe€o co.

(4) odcOgced oe€o c3.

(1) A o@.&.
(4) B er@&.

(1) A, B eoc C o@&.
(4) B, C eoc D e:96.

(1) Bdooao (Rolling)
(3) +tQ@ (Drawing)
(5) eo1oo1@@ (Forging)

(3) AeocCer@'&.

37. qr::o Opg oooc,rai @Ed OgocorrJ @o:cd@zo ozr zob@crr}o ocgcOd doc,:ozodScs E6@o (Automation)
qOon ce-O. Edocqor Eocozoodcoc 08o'J docs"a,66,a eo@OaJOO zoboc:dnecgc zog@arczocSrJocao gOc

ga'} OcborcoO e:eoo esqeozr} gncca and qa&abcoo oO.

A - ocdozoc:rrJocr} 8Om osltrJOoci c2.dczd9zoococs OSOzr:o zD€, eotE cs.

B - ee"E6<r Edocqo'': @cscO@ ereogoOrri @crcdOzo zog, o1E ce.

C - zob@czdo cocgcoO OgqcEocO geD€, 61o8c3 eolE o.
D - dzo eo@crl q6cr$@ro aDoJ 94 oc.dO arloo orloorol Edecqno ?D€, eDlE ca.

eiOc.:ozod'6ce ee@OaiOO AOr€ g?so6o qre€,r:J Odoc: ooCdaJo:.
(3) A, C eoc D e:@&.

38. orecszD zocbooci Edzl odcoOC c:rrJgcozo p@cAdl8zo teOeoa:d

dlooc{ q1doO. dce eeqo Qa lraa /2 I eo@a?tJozo (links)
oqzod E(o:. eeoq@o tecoeideO $oczocS qgoco8 (end effector)

$ceczoc6 qgce
(x, y)

x O.dOcozoo 4@d q?

(1) /, sin 0, + lrsinl0r+ 0r)

(2) l, cos 9, + /rcos (0r+ e2)

(3) /, cos d, + /, sin (0, + 0r)

(4) /, sin 0, + l, cos (01+ 0z)

(5) lr+ l,

odCoOC oaJgor

39. Edocqa: @oco@o:zo ogCeood E6or Eodced e€zrJ o6ccsc@o eegdoc qEoo Eza6oo gdQ e9zoczocd

eaeo cecoeideo 4Oc aoddzoO obcoOgod ee8n QOd OOO 8b@c,oce zodop eroA. o@O $ocO@ct
eoga'Jop gOrrloa} 4@d ogee q?

ocq@

lqo&,d 8qO Oed?l.
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40. pdrryrrloo8 ocEn zodo e OOd eo8n BEod eeTQ@ eoqeoc qOor Edocqzr @cocO@ o@ca€c q?

A - o1O n1@@

B - 6Ece@ E8@

C - EolQ@

D - 86dq@

(1) A, B aoc C o@6.
(4) B, C ac D er@6.

(3) A, C aoo D e:@6.

41. Ecsor edzoaJO Edocqzl $ocO@ozoO 6,qcod6cod ozdorlJ rieDrt €oqeoa.J e9or8?tJ 4@d q?

42. zo6@ qcQq (cutting tools) eoc@czrrr:oouJ eocEo zog oso[6 ordnJOcsO od OaJooi oaoo coqoal 4@z:>

odq Eeoc q?

A - o15 Ogcod ou}4oozri Sgozn octri$zo FQc,rc@

B - g8zscbcs Ddle.ercs @6rr} SgOa 6g o@co 6@

C - zolg@ q€SocJ onzrlEo (flanks) too B@ft1|o (rake) p@p@oo:rJ ocoEoc@

D - qdzo zo@e:z:: tocdced odpoorrS FQcec@

(3) A, C aoc D e:@&.

(1) Ecsonal ro18o (Sawing)
(3) Es E6o (Broaching)
(5) E@1Qo (Grinding)

(1) A, B, eoc C er@&.
(4) B, C eoc D oo&.

(l) pMS cos 0 + Mgsin 0
(4) Ms

(1) 30x10xj

(2) A, B eoc D er@&.
(5) A, B, C oc D 8o6fgo.

(2) €ce8o (Iurning)
(4) B8ooraco (Rolling)

(2) A, B eoc D e@&.
(5) A,B,CocDBce6!g@.

@Eocsd edzozrJaced M oo> oe$qod qc:lEor 0I gczlzl rlgcod o€do€d geogo o6fg 88@o 6,r'leecao zod8.

qcz:)zr orgoc3 oeo Od4oO derbo oaddc,r qnd eobeO €ooq6zo63 p @A. 6zerl ocDo zod gda: g"zo 43

8O 45 qdoc Bp72O1 eeocozrla.

43. o@oo gcd@to 88@o 68esc EBzrJ 6Oc Qo ge qo@ Ogo (F) e@d qz
(3) Mgsin0

4. OdqoO oaddo eseD Ecrs)nl zlgo esbedo.ozrJ oocd oO zl@ eoeo @EeocO o€@d oedo2o Ecr:rzl o:eo3

Qovd geogo Oga:cs zoe eDlE n@, Oed4oO O@ox,o qrd@to E6OO @Eeec DBz:l gOc Qo ge qo@ Ogco

ozoce:@6 q? (M= 30kg,8= 10ilS-2,0= 30")

(2) pMg cos 0
(5) Mgcos0+pMgsin0

(2) 3ox1ox f
2

45. @Eesc AA?IJ 175 N Ogcsd o,derd 2zo zocgod r2g ocoQo@zrJ OedqO 2 mor6lg zoda 3{o{ ar@ og D8rri
ococEa: 6q dOce ozoco@6 q?

(4) 30 x
.,6
2

(s) 30x10 "**30x10x]

(1) E** Q) oTt* ,t, EY* @) sow

(3) zo xI

(s) 100il/

lOoorerdOt6 80rO O@do.



- 11-

rc. fr3921 doc qegld?rJ ocoar odco €oqoc o.clcEc oo,Jzrc o@Cob ddog Sgeee 'dooc8gdod' (spoiler) oolcep

orEo@ nrcde&zo qdp€ o@czrOc q?

A - o@COb ddod qczoUe&co oo3@ OrE E6@o

B - 96zo oOooci Q oOCOb ddco @o oaogO Oeord q1E 86O OBztJ @@COb ddcs oc OcOzr: erdc:

qod geo'6co 016 85@O

C - egoszr} e1@o,oer dorgdzr} A"tgC E6@o

D - q6zo o€cooc$ Q etA ozr 98g@ Oeco g0 E6@O

(1) AeocB er@&. (2) AeocC s@&. (3) A,B orD ca@6.

(4) BeocD er@&. (5) A,B,CocDSorefe@'

47. oOCOb dd go'rrcObozocozo (Alternator) $c,:czoc6dOo oocQrjo ado)d ndzr gzococo 4@d q?

(1) dc: Oqgd cod6 d.ep@d (Reservoir) og€o @oc zodS'

(Z) Oo: ooCob ddoc{ Sqpd ozoCo ce@ qcodCooca 88o teqoc csczrl@n odEcs Eqgd odEc'r OOo

er6Obozlco zod8.

(3) do Eqgd odEc: OcAzo odEo OOo er6oSoaro: zodS'

(4) Soo obfodob oozoco od cor"Jo8.

(5) do mcbcode@ 9:rloo qeo:rord 8g zodE'

48. d?fJ8o'o €88 ooC qA 8O cs@OaJOO eoor OrrlozrJ oeoo oqeoaj zoOd odqO/odoJ q?

A - e8g on6! o2dzoogo (Oil pan gasket) odeoc oo6f zoczr3g Eo

B - o?tJ6r5l oo4fog Ocg zro'Idoc.r ooC q€Erl gdgcDo:co

C - q56@d ogee oO zog ocoE Ec': Bedoo3 ogg
(1)Ao@s.Q)AeocBer@6.(3)AtocCo@6.
(4) B eoc C e:@&. (5) A, B eoc C Sce6fgo'

49. Oceoocszo odCq qri2d '(wheel base)'csuJzl Edod ozoodgocd exoo zoOd gzoccac:Eo;i q?

(1) 9Q6oo €oaD etge5€o Erd€oe qod gd

(2) eQ6 odCq qod gd
(3) Bpoee odCq qod gd
(4) ocozrocJ 6o60 Qo
(5) Oceoarod 6,oB@ o96

50. oceomcs?D ood qazoo eeeo qee@cro ogro oo8 csc@ ee@Ordoocs:lJ t:eon qidoom gzocoo@al coorl o?rJorrJ

4gzl gzoce q?

A - roOoocg eoSo @cUco

B - odCq EO1{O dozoCe ozl'rcE@

C - 8A e6Q Ocoor oor8dQ oob
D - E6"o oco8 osc@

(1) A, B eoc C o@'6. (2) A,B oc D e:@&' (3) A' C oc D s@&'

(4) B, C oc D e:@&. (5) A, B, C eoc D om Scsqtg @ G3'

x**
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AoooO6 - O4co@o 600l

6cog O gcJa€gO 8€edr oO@ ogod g €coo3zr.
(Od Od gdo:c,: eeqeoc Ece@o eap.€ g@c€6ol 108.)

@64d

ffisa&td
6q@ @&.

1. c:nJp ozocOatzo €o@co@ro oog@ dleo @Er:'3 qdOc q1o. X - X odeoc or:l 8dd o6o @6aJ cealg

ozocoes eo@@Ezoo oOo{. ou,:cqdoc g1E gcrl 5,ozo5foaros zod@zrJ gd@ ozoCo e,:ogf gdoeder,G

pgOb@ce toc8o otoco ggg er6@c6c:d oocqc oE@aj qqcg, @car q qdo@zr3 oeoo eeqeoai oog@,

3 too 4 Bgoe g1E gdocd zooqcS toc8o zod qq?t}-. (8og @g@ @e@odoen} qdoc q1n')

X

'l
10,v

(0 A oq8al Osc aQ6 oop@

(ii) B oq8a} O6c o1E oerp@

(iii) eelslad@

[qo]o1E 8Qo aga]o:
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) @O Sdrd
oc€o?s oac6q67 bcdee€6 oeogzoO oooObOzrcs E6OO oolcda2dl ncdee€6coO ee@OaJO o,lcde.6 l*S"-
EgOc6or4 ogo 9Oo od zod qrolt8 6,oro6leranor zodzrJz:r. oocdr:;d1 ocdee.6 oeogto@ogo qqce lil_";:H'oeoo gdz:: eeqeoc B@qd1 €eero:ajzl.
(a) o@eece @zr nOor e?6ct46zD (desktop computors) 25 Aol grr} odcoozo Eq::cocd6d ajc3c$o

66O0 oc€eg Ed6cs zod qto. o@@ Eqlcocdo 8c:g @ 6eer5caztJo oocg Q eogzo@d oges
goo:cdr::cso or8@o 6ce@za ce. Eqrscocdo eg' Eqgrii o@aar eolzo8o@, gQdoril g6o6t
(Presentation) toeo grrlotbdcgoceal oorcd4dl @'e3cc.rc olEo@ oeogzo@ elO8cs gb) 6.
(i) g5o Soczoc6 o6o.6zood rcqeoc qoo:s or:r qar)coo (Haradware) oodd a:@ 25da&j)

(ii) o6co<ral dzozo eeqeoc qooai: oa @ag,zocoo (software) oeod teqozri o,6aJg' ,.

(iii) o6co6n eeqeoc qOor erogzo@d eeqeo:d afiolot.

(b) gdedd go{oog Eooar ooanJ ocee6fogo cq67o6pl EBzrJ Eflococ es@@zrJp,5 orcde6q:
(Video conferencing) oe,$od oloeeoeonJ 9Q6a:eri ESOO qocor oogzo@ te168@6> er6co6zsr
Eqrcocdo Qgg ASOO E6<r,re zod q1o.

(i) g5o SceczocB o6o6zoogo q@odo o6o.6eo Eqrcocdo oqeoc goor oor qae)coo ogad
z::@ zodrrjz::.

(ii) Eaocec es@@zrlp6 Scecol@zo ESoo qocors oor oagorcocod eoqeozri zodzrjo.

(c) RelSaJ 10 oqozl4 E€nJ gdadd ero€ezD qdlOdoo4od gfldecnce crOooj O>coaEod 8g
zodp gOaiozd ce18 q EeorBaJ e:dcoozo Eqrcocdco r'2g, @oczocdzo@ 8g zodp gOzrloo,i o18
q q67O6ac oozloJ erc€oezD d,Q AOzrlozrJ c:18 q 6,erzo6lszlo zodrrJeo . c267O6c,tco eser E€)s8ztJO
gOcar o6o6zo qadcoo eseo qzlJobdcg ereogzo@ oOEzs: OO oOgdOol 6,ozogfoesrco afiz;,Jri,
6eg>8zrJ 10 oqzrc EBrrJ daod ocSocod 8@oceg ESooq cq61o6aco qoco> o6Q d@ ocbocoo
E5o{ca qregrlJ 85@oq eo16 E@ oqeoc qocar: @agzocoo ereogzo@ eeqeo.r} ndzljo.

[ai,roO1E 8QO AgzrJor
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(a) dlood gdoOril etcelQocd Ool@ ozocod/6,ercoco Q€Dd ooCdcooor dOcocd Eedocqzrr @oco@
g18e,$qoo zodzrJz::.

(b) erceriQocJ toz@ odCqozo@ eoD oOorc6@d (hub bearing) fu6zd gto. d@ oOcsc6o@ acUce ogod
oqeoal todzdel.

(c) ocolQzodlocd gc6deocO gddSo 66@ oOgoOzl} ococqc q1E $cec@c5co o€tDd eoqeozrJ zodzrJz::.

(d) q@oi6f dgg@ OEaJ 1:3 oOo qpercolced gOc oqaJoai za@,

(i) 9Q6oar q@qiolr> (sprocket) @o: gE 36d ftd2t@ BQoo q@qlolod q1E ozoco@<6

er1o6o gA q?

6{5ci

odCqod Sdzo@toco 75 cmu:@, elqQ@ Egococ: (pedaling rate) Eam6oozoo OO 60 d
Eo ocelQocd oOoco @<6,r:6 zodzrJo:.

laoriotE 8Qo ogzrlor
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a. dzgoc$^q*ofp$ 
.QeCeo n-eogo€al cszocezr gq od4Oro oQ6 oeggd coo

Ocd4oO er46f eradcgod oarc@1o. (d1o arOoar o6@c6csO qzq zrrb.)-

@ Ad.€O

eo1s1d@8. oOOlffi'-

I

1.,

II
l- to

s8tuerd
6ii@ @6

(a)

ar1g1d@
61ee 4.'1.

Q ErB Ooda2oO Ezotoarcs qQzr3rt.

f4oo1E Bgo a6oJo:
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*,3 B eseo C cso: E@odoed dd ozocoee8rrS gdzl ECo AtBerJ oolCdcoorlr, gdor oodoo 89eOr reercsaJor.

(Od gcdzrozoo eA€ 15 arE?tJ 86 oO.)

l.
B ooroao

og8o Oesd 88erco eC oooe 6,6 € eo?DcO qg oesocozacod AOO ool8 q1o. Eodeooer} @ e:lqterd qc@rl
go{oog o@9 6,6 odzl}Oor 4gocsrrJ o1Eob. o@@ rlziJoJoco qo"Jorb eeeo qon:r3od gdcoa'} pg, odCcoc:

olEdcoc@ e?ce?rico E6OO qEooCco EEood @o2 zod q1o.

(a) o@g Oeeocoorcg gd1 E8@ €oqeDc ererol Scsc@cbco {obr eo18 o.

(1) O8doc,r o4dOor @gdlOrri oOCE@ elcez5rco

(2) O8,6ao oqdOer @gdlOer} ogOc eo18@

(3) qzr}tab zogco qod O8deece olEdcoc@ O1g1dE@

oon qOddcOg Q OOO 06: eolE ggg orcde&zo @coc@cbro ogod eelozoEzrJ Eadnd zodrr}a.

(i) eorl (l) I q oceoo6!Q

(ii) eeor: (DE q @Oo6J Aoot$ q

(iii) eoza (3) I q

(b) e:tCod gc@ra O 8Oo'J Oo: dr:":zacO OQzdocd gdcO qg@ Oeeocor: r:doJOo erce?rcs 85@ oqeoc Ei€Od
ESOO 9OO ord zod q1or. o@ eoqoc 6o>acO q(AOd ESOO Oa EBzrJ otodeSce oc8t:l zodrrJoaJ

gB oro8oc:zr} o1eo1Q@ zodaJar.

odE gddSoocO cear E6an6 ged?D g,roc nd colE@O qccezo E@ Ecq gga qdp€ eeSn ggdl ococOo:18@
(smart buildings) obo@cr:: ogCzoocd eoEzs: aOr eeoto6feo:d oO. E6ac6 Edp€ gaoc zod o1E@ 6,o'q€oc
Eg€ ae o{OEod eelgled@ goc Olqod oO. OO ggdr @roro?tir8e Orce:a6cszo orcde.6n EgOc6c.:c ce18

6,ozo6!oo:ce zod ereoo eeqeozr} gda€gO B@edr eee:oz:Jzr:. ococOzll66foe8 ESt sBoeoCdzrco zodz:r gOml
Dg@ 6ozodd ereoo gdoOo: er6Q togzDcoo2r Ero.

Cc'rDddrco d@OtllOco gooE96 Qoo cooOroo o0oodc5oco (oco)

Eg@ eteozri
20w 5

t00w 2 2

Ocgee@zod6 4kw I 6

E;a,n,6<5, 100w I 15

oOzloJ 200w I 5

lqeoOlE 8Qo agaJz:r
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(a) Qod Ae 9d Eg@ er6ooCdacs EogCoocO olcoo@:r3 (kWh) ozocer@6 q?

(b) oOC6fOonc €olerg@ 2N V co18 6ozo6fooo: zod, oocOo:zECe gOc oolac 6,er6@ Ocdco coGocs

zod:rJo:.

(c) geoot Eg@ OcdcO €orei8@ eoqeoc r)zogc o6gc@zoosd toc8o zodp erqD. d eoqeoc e66c@zoo ee48o

ge EO@ OcBarcO SoeioOcO oloO@rr} (kW) ozoro@6 q?

(d) eeon oocOal86fg Man6 o<ocOz\Eqtgd aOO od 88@ eeqeoc ococOa16CaC Oeo6o @ra eo8 zodg gOo:

I kW gzoco oOC6fOce ozoCe o{O8csd eocDn E6@O gBEzoftO ocsCdzr:c zsd EoO. dcl QarzoO etrco 42D

zorgod odEot Edercqzrce zodp qo.. oOO EdocQar Eg@o 6lozoc 8g€ ae g@gceO e9zozoord dt. 20 ALE6S

(20 Rs/kWh) qoe6 zodg groO. Qor 30zo @ccecsd esqeoc gbo: codEos @6aJ gloOor gcqco@ co6?tca

zodzrJzl.

(") lkW gzocco ooC5fOo ozoCe o{OEooJ Odnd ceSor dleod ereoo g1doO.

geOUzlzoce 2NV
I

(22kY)
Eg€ae @<6ogood

lkw
dcszooo (Grid)

er6oc@ce

(i) gzocco oOJ6fOc: ozoCo o{O8oc.:zl} Edercqa'lcs Ozl 6,oB@ gn>coU8o OcdcO oescoaJor.

(ii) geora O eet @.dor- €oqoc EgE Egcozoog qocs oqozl} zodzrJa.

gcce go{cocozo 886 coaeoozoO gdc dg o@etcqzn pOc.:Eo} 6OO ggg zlg dgce cq6Tdoa coOor:J gOc coE.

d8al Qarerotc @EdpOzoO eod 2 dirflrl oo.O. 10.00 8O er.a. 3.00 qdOc e(c3 5zD nca E@cOd eeqeoc dgcs

gOc o{.

o@@ coaeooceE o@8Ocea} o'Eo'qo.?re eeao orceqf c.rzl Ocsod gQzr.J oqoqozrd 8Oa qod erczr:o 860, gAO,

edq o'dq@, toEercddezo qoronorc oc oroorJozd ococ zoogq teqocQ dgce ocDo zod8.

(a) Oa oocOalc2 6,ozo6foar toqeorJ zod@o.l goal eeqozlS rod q1E Od dd Ed96 oOgoOrri o@@ coaeoocd

ooqEzo dg qOoroco qldtle@?rJb2 zodzdo:.

(b) oOO Occecddc:lro eoqoc Oa d6 oOOc E6o.@ eoc oOqc eor6o@ o{O8cezo B6corerdO Qg; eeOaro:Ezll

oorrJoaJar. o{o8oceS @etcoco e9ocoqJ Ecd8o goc:Cdo qdo8o} zl@ zodrrJza.

(c) o€ dg qOcanoc eegdc o1E@ €oqeoc oaeoc3 o18 d6c: dzoo2 E6Oo qoddec zod:r}ozrJ o18 6,ozo6fozlce
zodaJzl. coaaoedd dg qOotzlc ogdc o1E@ eoqeoc O18 dgc.r dzoq E6o@ o{aEc,r es@OrrJO zodzrr qczocdo

oc:Cdarc zodrlJzl. oc.:CdzlcO gQ6od E8@ tsqeoc Ec €ooeo?tl gQdozr} 88@ qoe9zoec ozoob.

ldozocogce$oiE 8ga oga'lzr



C ooJoco

4' t'toFo@?tJ o'eoc g@cg ocd8eod<6ocszrJ otrJ BteolE@ eoqeoc $dealoJoco8 ocgn or:: og@ 6,ozo65,od oz::od B8zlod (rice cooker) oeoo dlooc{ qzdoo. tor@cr::roo} dco ozocod r;a:grJ esgl:rJEo oo.o zaco pgcgc:
o BSol Ogo:
r 6,d.oo3o erce?Dcs (Thermostat)

(i) Od B8o:oci g1E 6doolO ercAzoocj zocbo:co ozoOooooJ oreoiqe zod:rJ:r:.(ii) ocezDco rolQ@O toc8ar zog, eolE gO
(iii) oci, BSzr Ogr:: EdercE?Do €oqeoc O coor Se zodr€ qpd Edod

(iv) od B8zroci zocbcsde@oco ol8Qgg E8'@ eeqoc ooa?r} Eoeepocd o@, ooor dToocd qidooa: od88o:o eeqeoc Egg €ooocaCoo) oqod o6tCd:lc zodzrJ:::.

oczri eolQo@Q 8E o@c@c: eelzo8@o aoroQ d6 er8@cod tocEo E8@ qo:rcoor e'a. ga o@c@o oqeoc goo>

::*"1?"^?3i3" ":?'183u,@ep3u?d toc'o zod*. @p@ oszr g<5oc colE@o eooc$ o6Q oaESaI dg zodc@od or8ea zodzrlozr} onE gor-:rla.

N./2018/15ls-tl

zodc@o OOar>

qoddSo
@ooo

ocai gddeec o1E@ eeqeoc oc8or zodo Eg@ epozo oce?r dler eeooad eron dTeroozrJ gedod
qdOc q1or.

6,dooJOc,:

eg::: qeolzdodoc$ 6dordoc,o @1E@ eoqeoc ocDor to@ ao18 6dozrlo €ooo.oEzD oqod eeqeoa3 zodrr3:1.
geoo o{oEoc$ oc69zoce, €ooooE?D63, ocsjdzoce (actuator)eeeo @oco@a/cao}ga oga}oalo.

4s

\

(a)

(b)

(c)

ee:cn 5.I

Egtr dzs eeoeozrJ o6cqc oE@zr3 Eoao ge (openJoop) eoto eoooao ge (closed-loop) ocgr:: e{aEqod oOaxo ozoOocszrJ e:reotQ€ zodo.ft::.
5.1 dzoocd
o{aEocd 9 J"$#Nt 

a6toor- eolE ecsa o{oEo: 4od q? oorCdccoer, elce?tr

(i)

(ii)

€0?D€05) eq

loqcogcadolE 8po Ogalar
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6. ObtlOczr:oc3 pd ogCtoco gdc@ pbcr 06 odEco E6an6 odE gtoOod ogco dor$co oo@r:,} o06. @ @ozDcO

Eobzua zo6cooc{ BEOo q1E O18rd 9d Obeco gdc@ o@@ er6od Eozoc@ doocDzo odE gtoOce gOc

oo eo18 co. @ gozocOO csc@crnnoc,rzrS qOO Ooocszli QznzoO 15 MJ/m2 e@5 g5o oco g@c6c:d nce:

EEdgcs ogeo 61o6. gzoco oOC5fOcs ozsCo (Photovoltaic cell) Bbco 06 odEce Oro4 nd colE@ ceqac

ocOo,r zodzr goc a8{a r:,rcde6 p@ceE.

(a) gbco cod8cs ocecqc coaJoc ooard zrrcde,6 @@ 6€tod eeqeoal ndzrJar.

(b) @ @ouDco.O eoc@crr:n Eoced Qo:zoo Qoc zocgoxd (o.er.O. 6.00 - e.o. 6.00) coo dc$ zocgoc$ 8@oo€trJ

500 Wh eeo 300 Wh dOcB ocdcOd <:6oeoCdzrcs zod8 a@, gbco Og odEo: tocOrloce:lJ Eoeozoo

ce@gU.ooc.:rl3@ 8g€ Ae eolog@ gac QOO p@cod or^?Cdzrlc zodo'Jzr:.

(c) gzoce ooCelOco eslo>ecoz$ Eqgo} zocbcodo@ocO (Aqdd odEcs/pbce D8dsce) lTVo oololrJ zrr@ eoo

1209 mm x 537 mm g@c.6ood ologcsd Q€ OcoocozlJ 80W zo 6,e6@ dO gEqczr:ced eOc oqaSooJ zr@

oocQzrl Sdl d@o oloozr Q:rn qeoO6f zocgoc3 (e.er.o. 6.00 - er.O. 6.00 qdoc) Eocoo
8g@ ago toler8@O gOor Ozl gO@ elag eooOrscO o6a,rc1 zoduJzr. (go@ pbco 6Edg eEo Oo@

6gncoo 2OOWlmz coo Qoc zocgocd Eg@ goorococo pd zoc6 odccooe qg9 dOcOdo e:oEo ooo
. 6,erzo6fozlco zodtr}ar.)

(d) oeoeco zrrloozrrSd q4.6, dzacSd too 6,4d coan QecOzrlo gczrroo qldzr@ oeoo qdooar Eg@ Ocdc

radnJo €oqeDc gtDc@ ooCqlOco e:(zDe OA E€oi eo8 zodgoc{ zg@:r QocOgO gczarao q? @oO Bged
eeorcc) zoda'Jal.

(i) eqor zocgo'c$ telgEc: ge 016 Ocdrod q1E 0O

(ii) tood acgocd eolg8ce ge 016 ocdcod q1E 60

x**


