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ocr@€d:
* 6c0E O gdrrOgO 8€radt eeer<.s6Jm.

-X 6ola5 opoC 6c^:6ra eidrzroci goD 8oo eorDco @crrlzl.
'X 6,sfo:J ergotd Sdoec { c.E 6,.:oqad c er1gEclogzrf Scsuc 8@c:Qzr}zr.

-.* 1 80 50 ooC p dC oC Acdarce esqeor Q ErS (l), (2), (3), (4), (5) csa Egqdio€aj 6eO€ ooj
golOd o.g@t){D ooJ 8$r2d s-o'idcocoar, dcs f,,dolo ct€@ Ogc:co gdoO€D Cfr@€d oO€ o66€o6d
(x) eQg odd{'.

;/r dr:l gdzrcszsrc/ C,:l€ 03 dJrBzrJ gd eA€ 150 A.

*- osleo codp otOelcoO gO @€g @toJ €[e6.

l. Q@O:o gcOc^: @6zl c-:9ryo "Jzorso q@:sl q?
( l) crid8 (Farad) (2) oo6Db(Wetrer)
(4) CCai (l-ux) (-5) ooe$gr ('Iesla)

(.j) n1:r'lo-Ogc (Cundcla)

2. c-raCar;:srt) SpzdaltJcior dr8d Eedzo@ert,r 65€6cs 88o@ Q oecol qldo.Oa: oqCe 6Jge1 o16 o.
A - @p;1O C$zild.ot;,o-c} €l19r"n oqCeac.:

R - 8e?ttodcc'cf uaCor:l'o,JocOoci EFa a16 o-qJel

C - 6pO gdr coaJrrtr qcinrcc.s 6eru q1$ Ecl to15 o-qde

tertlroi:) 56oaal 6;6)ro-oz:t csr@c:lr: qcrc,l u.€6?trcr 65@ €8aJ qe@ tsdolr eo18 oq:lecl ootd o.qCe o@coOc q?
(1) At:@& (2) !J e:or&. (3) ('so&. (;tr) A eeec R erO&. (5) B esor C et@&

3. e.:et6l e.:@ro<orsr ,JCoe*".:6c^:l (isomctric projection) 96zrJ qlCoe.,m oedqo oqee A esar B dn1: oqSai eJlg E.--,

(e\erc:'ztzt ecagl gnloeder€F (()rt"hogonill prcrjcci.ions) o-og@ qraJoe;z:r 'JtercsoozD qOzsl q?
(dluerdarol qiq gldorJ e:8@csicO o:r,;oO.)
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A-->-

4" e.:d6r:: tg€ g"6o':i1"i1( i?rcszrtfi€ dclt?tl qlQo Spdq Eocr,Joo6;o (institute of [rlecrrical lingineors-lEH-
Regulations) g€yAeo 9c erSero (ring circuits) e,:qeor $pto eeqeaa{ qdzl e-,ozr}8 6c,1,JQ oO q?

A - ocsroor8 (cablc) erldcC?oO i-rt1oO6o 2.-5 mm' e3c^r gq c.
R - 9S $B$r)rg-c,sC qcOil<6c Ozl ObctOga 100 m2 ourcgCg Ec i.rr; os.

(-- - orsrg-tJ8 Sodra dcdr gg@c6z::o 13 A Eo gr2 o.
l) qDOlui t1:rclrs-lerd flcl3ciDocl (ovcrload pnitoction device) Ordc g@r5z:r a 32 A Ocs 6r:2 cs.

(l) Aerarlls@€lo.
(3) A,IJ c.-.in D erO.&.
(-)) A,Ii. ('eaor D Eo1j1-" O c^:

(2) CeseoDe@&.
(4) B. C e.rec D e:g$.
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lo.qo16 85_to agaia"r
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5. claeD Ege 8EO4l@zs Eg@ or:rIgOC 8g I Eo Eg@ ee(e:g@ nle&zsO Eeea-JD E@ eeqeoc or,rcqc (Dro2trzr eSoc)

CeJro(t(,3 zq@zsl q?

6.

( l) oOCzodocs (lsolator)
(3) qqcg e6erdoci 466 erBod SQzrc.r (MCB)
(5) gOrar oOrrJzodoc:

@ g"zocoO dcSzs Dg@ eoit:g@ dcgoord Ozo6r coaat esreeg@?oo

ozorerOS q?

(l) r-5 A

(l) I pF

(2) ocdeo Ocdc e:6e:d FQorcs (R(ICB)
(4) oa$or 86E e:6e:d FQaro

6Oc colE@O goeed Q EoOr:r 6,er6O Oodce)

(4) 40 A (-5) 63 A(2) 30A (3) 32A

7 . ogf'&coot o69es e.r@Orr3o zod g18 6 pF oa or6pzo eocs?r eo@zo cJcBorco ozocer@6 q?

(2) 6 pF

(3) 415 V eseo -50 Hz

9. esc@ooi: g{cogcszBoa} Cco&o Oddc,eO oer}q Ec^: orr8 qO@ gz:llcObo OcdcoOE Ecocgzr}O<.: orocer@<6 q?

(r) 0.001A (2) 0.009 A (3) 0.01A (.1) 0.03 A (-s) 0.1 A

10. oOcO-o1cs Eodo-c,:C (Watt-hour mctcr) og ordca Ocdo eBerd FQoce (RCCB), 8168 e6erd FQmc^: (MCB) eeeo

oOzrJrodarce (lsolator) ee@OrrJO zr,e ge AOIdQ qp8@cr'Og 4@zd q?

8. @ gozocoO dc8al esleg@ drgoc.:E,
(Frequency) oz$ree@d E?

( I ) 380 V eseo -50 Hz
(4) ,X00 V eset 60 Hz

(l) MCB, RCI(]ts, oOrrjzodarcc
(3) oOzrjardzrcs, RC(IB, M(lR
(5) <r-Orrjzodzrcs, MCB, RCICIB

(l) A esen B @zr o@&.
(3) ts eseo C @trr e:d&.

(3) 12 pF (4) 16 pF (s) 36 pF

ootoec Eg€ eelogo@E @. ooCgfOc,sr:lco (Linc voltage) eseo esoo).rscracs

(2) 400 V eeeo 50 Hz
(-5) 4l-5 V eseo 60 Hz

(2) MCB,oOaJzodzl:cs, RCCB
(4) RCCB, oO:rJzod:::<.s, MCts

(2) A oseo C @or er@&.
(4) A, B eseo C 8,.sCe @ @zr o.

lkQ

11. ereoor qdOo q1r:lor:i o-nlalgceeecS o-e:c@ercsd eoc es@Orl}o erdc@8 o2nE.

A - oerc@ozsd6 odgoC cor€@ EgocO
B - oerc@erzsdd Eee

C - oe:c@erzodd ordgoci eomr:Je)c.:

goo edc68 go2o<Jr} oCzdEceeecs o$c@e:c^sd'eeSooidoc.s zsJm dO g@rdcs dqc oeJEnrod,

(5) geoo ESOzsi @o omroO.

12. dleo-cd QrdoOa er6esdoci {Ocdc^: (Gate) eeeo goOcs (Source) qod oOc6lOceoroO (V.*) 016 (ocecod:O calt:sqo

zsrg Ecl oeecodc8 ordcoO (lo) eeao oescodcDo (Drain) oc groocs qord ooo6fOc.surcoo.'t oo:ICa<':orrocs)
V,,,,

(Vor) eor86o EeJord oo EoldQ gzsroto6)c.s onid:dzr.

(l) Io or6oo 9-d Vo, gg o.O.

(2) Io .r Vo, oqar @ e)16 oO.

(3) I,, eQo- qod Vo, o1f oo.

(4) Io toc Vo, oqzo @ g0 @.O.

(-5) Io eoc Vo. csm cr'qozo8 <g-OoeezrJ 8g cr-zlcoO.

({Ord celoo@

oOiCOc,:oroce)

13. dodg gcOdd QcrdSeSod erBe:dcs?s, {Ocdc^:,(Gate) eeeo goOc.: (Source) qord oOc6f8csnro (V,.r) cAanO sOErl

EO, oescodrO OcdcO (lo) Ecoz:l qocszsl gOpocd, ocecodcOO (Drain) eseo gtoOc.r qzld oOc6fOcctlcOoci (Vor) ereor:>

qrzsloe-ror zq@zl ee"6)uczrl@zs gcocszd gaJ@Oc Ec,s EO Q qf

(l) Voo(oeecodcO ole:g@ oOJ6fOcsr:rcOl (2) Vp (BrrJO Oc'J oOcglOc,socO/pinchoif voltage)

(3) 0v
(s) 0.2 v

(4) 0.7 V

l4zrlo18 8QO Oga-ft:r
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rkQ

(l) (3) (4)

BQc?D ?'rdo<oc?srd(3 V.ng EO, dlooc$ gdoO:l ergerdocs8

gEqro t'doore$cd(,3 ep@d q? vin

(2) (3) (4)

(op-amp) ederdocsE oOC6fOcsorc 6ctoo16. dleeoC qz$oOa zocdz:rcoJ@zo ObOzsr

ozocer@6 q?

(r) 0.1
(2) I

(3) e
(4) l0
(-5) r I

17. eeoeirctl pt5doo-C Q, e^:"cqro8 Eeiracdc.r qpO oomed oocr-dz:l $dc@8cg/eedc68 o@ca-'ra)r rr

(-5)(2)

15.

(2) ooriurocs er@&.
(4) Eair:lcdcs olr eeoA)5cocs t:@&.

(2) ogfdorct)
(-5) EEd<r<:

19. eoo6))5cozo (digital) e:BoO qod dle:Og QrCo-O. p

P---r\
I F-I'OlJ
flc

@€are g?$o<o?rici Ed1e6c.r zsda oBe:dcsi$6esd Ope.C,

(2) B er@&.
(-5) AeooCe:O&.

0

Vz = 3.3V

Vout Vout Vout Vout 
";tra^4'tr^t 'l r-r "it [r "tT-i 'f-

oH___r*/ o[_-+--\*1 ol-l_+___tL, o[+_l

"'j-\7'_u'v J!-' ;il-[-' "l 
'

(t)

(l) Eeiorcdcs ee@&.

(3) zsrgcO er@&.

(l) gEodCoc.r
(1) eezrJmccsroorce)

A

rSoc qr2orJrd Y =FQ +FA
(l) A e:@&.
(4) AeeeoBe:@&.

(-5) eooOrscoo otc rsrgcO er@&.

18. Eg€ .r.arp ee@o'gfer6 @rtioo:o (signal transmission line) gcd6ar eeconrcszJ oorOd@d qod q?

(3) Oc6oroO

(3) C ero&.

r0 kQ

Vout

leoodOlE 8go OCI:rJ?t)
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20. eocttO?D Olcr:cd AE S@ Eeer gloOo OcB EEelc^:C ereocr glnloO.
A - Ag qoqc<^:@ eeoe, r::16@

B - orOuod<6cs rod:l 6q etcedO eso oeiOc al18r:l 85@O eolEcerO g13@

C - er€ qcqco@ e$rEOcJ qoaddo g1S@

D - 6o{co o.oo.€,qo-eec€o aee:r@ 88Oo eoi8 3@

E - Ecl.SccrOO Eesg@ad 91ts@
garza Or8 gqodzd cs@rdcgO glFcs o1E e*l.g{ oc8 qot Oplocd,
(l) A, ts eeeo Cl c.r. (2) A, B eeeo D ce. (3) B, C eeo D c.:.

21. orsoeerc,:zocseq e€ Ea8c,s eo15 E<6c"co EEe:ozJ ooo qaJo-O.

A - qpcoc6oc,:zrJo EOIdQ @ao oerr}E@

(4) eeeo E cs. (5) C. D eeo E c.

B - qpcor6zoceaJo CO ro1@1olzr er6Q @ -Oge 88@O 6qec,es QO

C - qpcoc6toozrJod eceoocsi(Do 66)c colEo@ eol8csoO

D - OucercdccO EOidQ qdp€ SEQEo@ eol8cscO

E - O.rsoocB?o qdQ€ co.a;oed ooC aQ zodOc colEo@ eol8cscO

ger?tr Q(zslo'Da c2€oc"co eqodrrJ eDJ€OEDdo {Q€6roco r:2a; O2occ.
(l) A.R eso(l r^r. (2) A,CeseoDc.s. (3) U,CeeerDc^s. (4) B,Cesof:c.

Oar
7ua

I

l0(2)(r) +

,,1 qeoo qp8P,oog t-3-4-2

Sc.:cz:l@zsr o'O8. OE E.zs
Ec.s q?

I
/t\\'/ 2000

8O sord g€c2 Eeozl d?tJ6OC 3600 rpm oSooEzrJ
q"z:r 3 A€?tJOd qtrrd ggcg pqceolSoO argcnftl.Jo

(.5) C, D ceeo H rs.

gz:rOdo oolofO csOouJ

qcerrdo Oroce-Gi?tJ orJetd

(3) * (-5)(-1)

23. 996 oOcoc.: 3000 rpm Oar EO erer,,d dnj6@e$ 1..5 kW dOcenJ 8equ8. deJSo@E gEqrr:: OuoObr:rcs
(output torque) Nm O@zri ozoce:@6 g?

Q) ' ,.t,

1.36

II-TI'5

(4)
7.5
JI

60
(-5) ;

24. E6"ro $o:oi@zs tocSo 8O e.roeortcstsl ololorzoO q(q c:8. eeoot esqeozrJ zodi€ eqodrd o@ ecqatc oaJq ooOco
eo18 rod16 eped q?

(l) 86oco ord6c.o zoc:dg E@

(2) odCq 8Ooc.r gts@co E@

(3) E6.co ro1@od 8d EO
(4) qOg@Oa e{OEocC esodOnr ocoE Efi@
(5) E6.co e{CEocd gOozr SEaJOdcl ocoE E3@

25. o@iOtJ dOcsts ogp, oce-rzrr. o-116)zr', SeOa eseo e:COo EcedOC: (gears) et:Er:: Ecr o1E gqcor-g8qrzl oOco
q2e:rcl qp8@oop,?tJ zsroob q?

ogqO€D c€oo ooorD @Oo odo{D

(l) 3.35 : I 2.O5 ; I r..18 1.36 : I 0.94 : I

(2) 0.94 : I 1.48 2.05 : I 3.3.s : r

(3) I
i;;
-J . -t -') t*L'l lr

T.36 I ala .l
(1) 2.05 : I 1.36 : l O.94 : l 3.3.5 :l
(s) 3.3-5 : i 2.05 : l 1.36 : I 0.94 : I

l.'18

26. o@iolJ dOc.crsJ gdlsrczr@ o{OEcs (stccring system) SSaq OlOe g?ocrocs zq@ziJ q?
(l) qiarborri gldnran@ p@cs es8rrr oceo::'rcczsl OOo eodozo Eo 08 9Q6 O@ odJqoc.:E olde@ ozsJoc,r, gQB

qzQ€ odiqo--J eoldp@ ozsrC<6cso OOc O1E c^:.

eo<JOar ga6a26 E6"co o(3Qo@ Q SO eoldQ@O gal o8.
gEeloeldon oOCg 6c^rd oe:O8cs (recirculating ball gearbox) OgeO ocEol OzlJo.zrJ qr8 ogSO eeeo qO oiJJqo
eeEra gzslalcr:l@ csxrlp6ce es@(rr ca.

qlzsrb@rr} pzJzsczl@ p@cs torEor OaJozrJ gO Ocgq Obcood ernlzoca@ cecaJpdco es@co ce.

oqCeo .-:Eor grg@ q<dOzJ (tie rod) odqoetrrl OctdOg Ee@czocd oo8@e$ 9168o eolE cs.

1.48

{2)
(3)

(4)
(-5)

lodelE 8!O Ae6J?i)
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27. oeXob ddcear 8862r e:{o6o 8@aqe: AOioQ OcoalEa aBOeS qr
(1) EEdzocs qg Ocde Scnc OccrotoC@c.s 8Ozrcso OOc qQoetrri eOoJOc iolE@.-r EScJeo e4ed@ 6ozsrrS o-D.
(2) oztJSO $c,:cnl@zs'e-r e:u8zl $19 3J @ OEcJrsc,: eodror 88gzrr gOco esoesd6o oel$.
(3) Socd ol"EocC brbc.rca upo-d 88gzsr good geecdocr eoal eooozsJoo6 csoqgzrr,s 8SEl8.
(4) go 88gzr 8zrj8@zo, eeOd es q1E 88go Eoo orrj6@ Ooqlri (Engine block) ocec,r 6idr coaJorri coooalzrcr

o6E.
(-5) dgcr 9@lrr g 8rtl6@ 88gor 9e)06 86dd arcs cirBoce) QE 85o eeqeoc dE@rrJ cdgsozoC6f tocEor rg-O.

28- O2tJ6Ozrl odcolrdEo@ Q uoolrlp@ o@idc1ce zodzslooar o$nJ qcod zoq or:lceoldolsf. o@<.:o <r.oJqoad orrJozrJ
oeiea eeEol.

29.

30.

to€CI g€q eeqeoc o-c^:Ccors @SOel q.6o:si OrrjorrJ,
( l) qB AO (Hardnoss) c.:.

(2) otrrrrserrrO (Ductility) c^:.

(3) conJtocO ('ibughncss) c.:.

(,+) dercc^:Ezrr Eed$c.s OO (Chemical inertness) o.
(-5) qgouCo dO (lnciasticity) o.

znlcr@ qcgqo.cd qrrre-'i5]@ O$orc: orEoto<.s:rJ ge-ru gOol otoo<Jrr.l cszrlgc zp@zsi q.?

(l) @c.:Eo@ (lathe) ozdp
(3) Eg@ (l)rilling) c:zrig
(-5) ce1d1@ (Boring) c,:zr3E

3l' Edzs@toc,s 100 mm g groae SCcl:::cnf @il 3-5 kg zo edordcc^:z$ oreDc q1or. 8@:dod- eg qrEo?t gco Boa:ce
qcesr:fa: Ogaoc:l?tJ cz.ioce@6 g?

(l) e:Boc@ncO8 (solenoid).
(3) oetrJ8zslei c^:crsigdoS.
(-5) o@iod eognr er6edcs8.

(2) zdodE qaod8 (field coil).
(4) e.4dcgzsr qcod<.s8 (stater coil).

t2) Eglg@ 1(irinding) azrlp
(4) eo1€)<oco: (Shaping) c::rlg

3-5 x 9.81 x 3.14(l)

(3)

(s)

3-5 x 9.fll x_.1 *rrz
3.l4 x 0.l'

n 3i:ijt, N,*'

lJ.l.0i p7n,z

()\

(,t)

1 x O.l2

3.14x 0.12 x.l
3.5 x 9.81

N/m2

N/m2

32. drereeOeoo:rE oe:zrJOo 916 e5Q zo6d dlalqCC ocEo zsd 2-50 kg octlc.szS OeeOr eidcOc;
oges oOc q1or. dE A ged4dledgoOE qdeo"s Oeio-aj Sc^:c nda: Og Obcocs 4OaJ q?
( I ) O;sObalz:r Ogco ('l'orsional forcc)
(2) :e@8Oro Ogce ((itmprcssivc filrce)
(3) q3trr?rD Ogcs (Tcnsilc force)
(4) Orcna8 Ogc,: (Shcar forcc)
(-5) geotlen Oqgc ('l'raction lorce)

33. Eorzoddog elrEt:l ozti Dce{Snrdzsrtg-d (cvaporator) arg oOr adgf ocsQo@ sdg€b zq€lnl q?
(l) tootJc^sdee@ ogee q8d gord 58@
(2) o.erg@ Q8 68O
(3) E5@cs 86O1cs qo@ 88@
(4) ncbcsz$egO oees t:lre5c,o esopr@ebcs E8@
(5) Scdercqa 86Oic^r qQ A5O

34. ooder es@8oa Eertrrdsi Scs:o@o.d Q, es@SozoocJ (compressor) rorbccce zBozd q?
(l) d 

"a$al 
o691 c,rzrJ gO Eorzocdrood SOzl<.r e)16 88@

(2) d q€:rJ oga c's6) etcg@ce EorzocdzooC SOarc.s OiE EE@
(3) Eozodgce e€ grE Ocolcs eeoestJ6cc 85@
(4) Eorzsrd.oo e€ gtE dgo esoesdocc E8@
(5) 6ozod.6cs r:;g d.adOzl 6@3/8eo esEr:: e-rcoc,s gOnJ E8@

leoc.:oiE 8go a6alz:r
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35. Oco:s} OltJcola}g@zo gr::ucOg-E$cec Opocsrd ozocOegd d1$@c,o8 QdOr Etzti.
gotr:rOgc-: (MPa)

A I golscOgooE qroc,s o?scee@€6 E?

(l) -50 N/mm2 (2) .s0 kN/mm2 (3) l-50 N/mm2 (4) 200 N/mm2 (-5) 2ff) kN/mm2

36. dloo@rrJ qtdoogocC cooOc6f ozorOed eoordE.

A, B, C eseo l) ogeo ezQ€ zsd q18 cooOc6f ozocOed 8€oo€tlJ'
(l) @8oo OcaigO, OOzlcei cooOcg, qco OcalgO a:eo co6f Ococs cs.

(2) @c OcrdgO, @EOd OculgO, coC Occocs a3et gcz:l OralgO c-:.

(3) @8Od drolgO, gczl OcalgO, erOO@ Ocroc.s eset @r OcrlgO ce.

(4) cogf Occoc.s, @c OcrrlgO, OOr:lcad cooOcA eoet q36) OrzrlgO cs.

(-5) @8Od OcnIgO, Oc OcalgO, erOOO Occoc,: eseo qczl OcrrigO c,:.

peegerdcgc,rnl (hip rafter) eseo Fz:JE oo@od (wall plate) csr z$dzt qoc.:oco orlQzrloOrdorrJ,

( I ) csc@raru erdcgcsd (common rafter) o6rl cs.

(2) oEoA ezCed (valence board):r@zd cs.

(3) ozoO odcg<.snf (short span rafter/iack raftcr) zt@rrJ cs.

(4) eoce6 odcgc,ozsl (vallcy rafter) zl6rl cs.

(-5) qOOOcgc.:zJ (purlin) zr@zrJ ce.

o-ocOar16@ ee@d:rJd e:ol?jj g?scco eegzoc Ogalm.
A - eQ"$^<.r e,:qeoc Q rgarzocezs, zoc@d dzozoO OOc q1E EO 8og @ zsc@dOg qO@ qto.uzrJr:rd 5@ O5<odgc.:

lJ.-5m' Ec.c ge c.:.

B - Ee oqzsnl orpOzo @oeszrJDclz$ o.zoc?r?s) SEOr q1E qO 6,es1E (high-rise) ococO::r166fg:o 6,ee Ed<tcs

OgocC OOc o9,6! EOr,: @EE.

C - Oceeajdc:rczs egzocO{O nczs: zoo@dc^e eseo O18E@cs esEol dzozocsn qOO qto.urrizld e:ge 0.9 m Ec.r 9qa2 c,r.

E(6O aeeec?rJob 2009 eooocojcJo)cro caOoJO 1986 zrcoBrD €ooolJo?tr qDnrSocC eoreFq@ eeet octsO?trt8e

Ee-c.si6oeo (otjc2ccS) qgo garor gocro qo2odr:J EoldQ O2oc$,
(3) AeserC er@&.

37.

38.

(l) A o@&.
(4) BeeeoC e@&.

(2) B e@&.
(-5) A, B esar C 8<.0q{g @ c,r.

39. drete]€zrJ qtnloopo.C aQaS@ cczrlogCerodd qzlS. (cJro dzsO er6Ordc.sO qiq ?tr.ol.)

A, B arr Cl E :lll@ 8P,ooP,nJ Opocf,
(l) OloarJ ccrdpcc, o@COb; ogfddc,: eoc @5loOCeedc,s oO.

(2) Z!1o-zoC c.:rdgc^:, dzsledzoloOodc,c eoc q1g@ 8Bzs1&o oO.

(3) OlozoC c.s:rJgc.c, dCedzsioOOdo eoc fl6io'Oieedcc oO.

(4) glCooie^rcJc, Onledzslo-Oodce eor qlgO 86rs1&r.r oO.

(-5) Q6foOJesJc,r, o@i.-rb c,'gfCJcl ol 8:sledzsloeodc,s oO.

| -Jn r- "Q Fi;,ar ;i.-,-{^
lera)v(ar evv 6olla 'ur
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40. 8gC oi8 edocr,r8zo d6 pgcAom q15 dgocC g8o OO EcdEorO ergncco?r eolE gzslea<6 c:@6d qooce ?rrdocr
oelidrjn.
( l ) qOb6ocOc.s, o.ee€6 ceEor 3o ero qOEB des

(2) qOEB dee, o-ar6f CodcczsJ esSor EO eeg) oer.o eoEor E@

(3) oed esEra EO, ulztlcJczrl esEr:l EO eser oocjo EEOr:JOcs 66@
(t1) gOtl6tocOc.:, cozrJ.^-rc.rd esEcr 3@ esot qcEgzarO
(-5) 6.c,-do EEOoJirc.r 63@, corrJOoC eeEo t@ eseo qcE63otcO

dg eEgzodo Sccret@o-cC Q d6c.co q1g@ (Alum) dnl88o@ gOco qdp<6 Opod,41.

(-5) O1d ogCen oooJ 68@ o.

42. EOeezsO dg<,r oe:c@et 68o.@ eo1@gOzd dlerocd qz:foO.

dC OOOrl

dg oec@erocd rJcBtrrrO Ed6cc 85@ esqotc es1gSc.s gq 6,es/6,eeO6f Opocd,

(l) zJgg SEal E:mco 85@ o.
(3) qOg@Fzr g"cg oOoI 65@ c.:.

(l) A er@&.
(,1) A eeeo Be:@&.

(2) corJcro oOoJ 65O ce.

( ) q@EB deso 9e,rr:168@ a.

(2) B ero&.
(-5) B eseo Cer@&.

43. gSzo o1.8<.:tsl $c:onc6olocs so@A?r'JcJ eeeDo gzsroo esgzozl3o.
A - g8zo O1"SocC qeOror onrp,rd @ qcoor d6csO Eqeoed zs€, eDaS c,e.

B - oOcd esat 6,0 erroOzl @.6 erEzs D1.8ocd t1"o(.

C - gEzs O1"Ecs e€ gt8 f":?r eoer gO qogOr: OldO6oc OBaJ Socsid?tro @.O8.

edrrr g?soco qqodrd SOiOQ Opocd,
(l) A e:@&. 12) B er@&.
(4) B eoeo C-' er@&. (-5) A, B eeo C 8cs6!g @ c.:.

( l) -50 x cos 30' m

(3) 50 x tan 30" m

(.5) ;ih-

(2) 50 x sin 30o m

(4) #*q"'

(3) C ero&.

(3) AeearC e:@&.

44. 3@ @1p@ e,:ot @OO@ o1E@ es@O:rlcJ oeoor gzDrco eoezsr O6rrft::.
A - ACI @1zrro@ Q, q gzsleooo6g esroe$zsleo SEOO Ebgce nrdg eroO.
B - zgOc erB@ce6od 88c,:@ SbOcgc: eeqeoc 8g zsrdar gO:r @1g@ Scsro€.d Q e:e)6a,l 'gbood 8c;

ozslrOes qCe-rc @1Eo@' p61"'tt1@c.: torEo rsdp g1oO.

C - OOOO otJOcO 86f gzqoA?tJ (IlM) oeoC orcOzsc@zo 86f gzq<6E?r} (IIIM) qcd@o eoor qOceco zs5,;
.qn / q

eetta gtDrro O*.Orl EellclQ Ogocd,
(l) A oo.&. (2) AeeolB e:@&.
(4) Il eseo (' es@&. (-5) A, B esro C 8cs5!g @ c.:.

(3) AesalC e:@&.

45. Eoc.rroOcg8QoC ocEo Ozr @1g@ $<.:ro@c^:ar Q oEo: eQ @1p@ obOcozo 8de,i t,-z$isrc l2}o q, oE qtC:

Qco -50 m q Ec,r. O@ obdco.O Eda$ Qo ozorergs q?

lqoolE 8Qo ag:rlm
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46. $e')6) dleeo-cC qinoc.,:s1ocJ OOJO o18o.@ q&Drrrc3?s Q CEr tr.oi OOC@ e.:c<Jr.'r:r, 6Eero8.

TBM100m

oaridrclzrJ @OO@ za6.;c.czrrO esroeinloO arcOzor@o @OO@ COcoloci (TBM) q,'JEol 6,ee (rcduccd level) 100 m mO.

A ua B adOcr::Og 6,sEo 6,es Oplo',rC 8poe.t@zd,

47. .oq?r, Cjq deddrnn o{o6c,rloO oco,-jrJoO A o@ gmferl5d?D ?trt<o.ta86 rsa 1-;r2.J dedOr"zs 8@oOp.,zd

(1000m, 1000m)Ec. 1tt2c51 qalcr'"e 1000mSC o1oozrE,i Qraccri-l e,r:lro(tu>gd qnl;ac.: -500m Sci 6,qd1

Qcoce,D q EoiC nrir:r grfe.{ :l@, A 3sfelo-oE nc, ?ra6'a,?rEJ e. :; 6qdi eledec.n EBoOQzrj Op1oc{,

( | ) l0l .80 m ceeo 10u1.3{) m c.c.

(3) 102.34 m eeeo l0l.16 m c.s.

(-5) t0 | .ltO m eso l0l .16 m c.c.

(l) (0 m. 5(X) m) r-,.

(-1) (l(X)0 m, 100(l m) <^:

Car t13o0 i-,po-d,
( l) A eso lJ er9.&.
(+) A. H er,, l) er's&.

(2\ 98.20 m e,seo 9-5.70 m cc.

(4) 100.-54 m a:o l0l.16 m ce.

i2) (i000 m. .5{}0 m) o.
(-5) (-5fi) rn. 1ffiO m) c.:.

(3) (-500 m, 0 m) c.:.

(li A,ll oc ('ucr.&;

49.

.18. 8Et_j o.6.c.z:'lJ1 9{85o-@ Ouera6'.;:sr gOcd 66j e:go<3 (BO(J) gco6:s (l'reliminarics) cl6c,ra) qc^iol 66 eiSoO

cr-@cmoc <i'1

(l) d69c, o-zorrri$O, 3g@cl e,:er rr.ljltliziJ oorgqzlt9

(2) C1:o, e-;o61o, 3g€." mer arrO elJrji
(3) qc,5C8o iIrg@, orCAoqgE odzrroocl?tcll, 6r?rr gera+ 68e om arc&-r gOd.
(.+) qcdnlenl ?:lo$za, l1oFc,'o6 orlJ'-.rr6:ci, s )ls gral 88el c:er zlo9 ge,rd1

(.5) qrJCcr:r F-!6J. l-i25o'e8 J"err)LrglrrcJ. 3g8, u?fi lnJ)z)1C oi'pzr€

9 ^,F, , . ,zr ^r{ 6m.b-r /a^, \n , 'n r ,rrtl G.nel e:6,ro ; ,'s{, iFt rle;?si
\ll(vwJ!,v'?j.*"v\l&vv.

Qtlrl*'Oi:: 6p@ gcirdlct 4@rsf q?

(l) 1ti7..50 rn'l

\2) 2E3.50 m]

(3) ,10-5.00 m:r

(4) -525.00 rn-'

(-5) 7-r0.00 rrir

50" oQ6Sg :D@ls,J{)ill,eC o1-1d t:o'aE ciqorr} ai3zaO 6Eec^,C uerir !ar:J(r'S^

A - eedCrqrclaroo;i8r-i ocoOp 6eJzl oe,COnr qliJesrors e+d-gqoC-J (FiPF)qr.-^:r:rdOLr

B -o-$Urgrollcsr e.S::{ itari.)?r._) 3e!rr u.tdi,r 6gtsi8reordcetd er:d'o;.5 qdiiiqo-6f (l', IF)q:rooc{uo
(' ' 'e'e$l'rqrccrs-;r 38aj o.<;)p] COn '.-drn daJel6 toreCo2

D - oedrliqcc^rno,r t8:rJ cc'ajO?soro(d c-riQoetal q,..i lod coa-iatc <6c OrSm

F) - <r.edc-,cqrorac^:r D8:rJ o.r.ior:r.:rod D1ge.$C oT!l. bd oCror qrqrci@ Oc

,qe-z:r r?Sas oqo-Jzd oc,:Usrc-ce1.-l $O; el:qg)r SLsCc qtJ.<q 69 (All in lallr:ur ralc) i'rs;?t)€ 55oS 4 qreE'.rj

C eeg) l) e1O.&.

A, Ll lr,r H uO&.
(2)
(5i
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Ocgod:

)ii o@@ gcJo opc;r A, B, C areo D c.:orooc'f
o-:scOd oo66d gCrr oO. seoood eoo6O O

8c^:6o ec9pb6 zs1gr3 ctr6o QeD6.

)i3 00ro codB oooo@ go e€g @or eEoa.

A @'Droco - OgcDoo 60or
(8q2-s)
6cog O gcrJaOgO 8er,?d. o@O gdo oBod@
eeercezrJrr:. OeD Bp.q61 o@@ gcrJzr e:poC
gO eogoc er8 ?rrbJce €E"s crq o. oO
gC g@c6ce 8€r::dt eS@O g@coOoJ OO q

Qbao 8@IACJ1 Ogce-ocor5czsln2 oor O{D aO q

eo6zozrlo:.

B,Ceoeo D @rDlOd - dOor
(69 e - 12)

domc gaJo epo gcrJur oco6d ee@ziJerrr

qe. 6ar} Od ozocOeo8aS qog ocl>or,?6J dd
gaJilc,: O16zJ ooidcoslrn gaJo OtodoO
e:@<6d 8€edt eeoc,rlr}zrr. o@ eeqoc ese:c;A

6iOo: zoOp8 ocEOE zodzrJr::. OQO (TDS) oO
€0CI{09 €[oa.

ee@g5,o gcJm opc,so 8co@o ?orecc qoesu$ g
o€ A, B, C r,so D orocod Od 8gq6r cteod
Oo od, A ozoceeo 6,00 Eo0zr eBQ qgoc,
Eeooco <iacgcOe:So ord ogrdo.

Seoro qcoco : .........

o6deoO6l,d@d gccaic5€rco

co€st ('06
65-

qOcmo gQ68

coo@dtD qoeD

pxtn,J pqn raAx{pra r

[ogOl5 8QO OedrCI.
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dleocd qzJoOpod @ag OcoaJO@rd eecqr:: eq ECgO?D e,s@cocozo drecsE. qdOc qiE qczocdcsO dE oO

(slots) oqzozd zDeer grzt. Q qtS @p@OgO qeo, X dorgcs oq8rll qgfgoo8 9Q6 oop@ q, Y dorgcs

oq8rri A-A olgcs @or eoddzsO e1E oerp@ q, ee1g1e3@ q Q qtA orocQ qre AC er€p ozoie6 gzJoder<r

p@c:o qq2tJ6.oc8o zog, gr:g er6@c5cs I : I 6. Scsg @ @2@ 6@@odoeA. SCgo Ederqar<^: E5@

eeqeor qOcou qOO o}rD cooODJO gzqE! ardzrlrr:. (dte:ce o6Oc6csO qtq @$O&rn.)

./+

{.

AonoOco - OE6o(D OOa
gcdr:: oodO g 8gr?dl oOO gdea ctp@d O ese:csrlJzr.

(e)d d?d gcdr:cs a:qeoc Eo@ol ezQ€ g@c€5o 60 E.)
ogg
6Joci
68r61
eor @*ala

Q. l

[qdOc6 8QO Oeder.
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gou:

@ag Ocorr}

Q-o a@

S&Ydg oor@e:qQ- e{o{ 10.08.2017 erd.drd

eSdec zoogf 12.08.2017 ocsicoocezrJ

$60c<6cs
1:l @ag Ocozr} eCgO

Ep q"zoce:

ETl6sl03
[oo0016 8QO Osdo
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2. (a) dzJoldc es@ccoozJ acodceezrlllr go{cocszsr g86 oogqeslgzJ 9Q85@ eeqeoc oogqoecg ee@rofto

8g zod q1r:r.

(i) o@9 g86 oOgqarlg eoqeoc drdr Socoocsa$ Ogcoocodrolo2 Ec^: o1E c:3r:rg erotgto@ qod
eoqeorlJ a6a'lov

(l)

(ce€02x3=068.)
(ii) oOg,qoercg, es6de<6o 8g E6o@r3 eeg ereoz:l qeJoOar gaJolcdcs eo?Dcor qtnr.

8 t.zq)
@

954
@

W :.e
N

OO

1.8

OUe 2O2O Q *rAr 8zB€@ o@@ geJorcdc,s @6zr} godCzod:rce zod q18 qco<,sO COc oOrs:oi 8@O
oaJq Ece eolE odlg oeod qz$ozrft:r.

(l) ......

(2) .. ...

(cel€ 02x2 = 0-48.)

(2)

(3)

(b) g8B oOgq

(i) ooeo

eelg 9Q8E@O Ecs@t:> q@co @OO@ <o1EOO ocoi6r:r cs.

cDiE@ eoqerc gOou gOco 6,ezsd,6 oQaDd zl@ zodo}z::.

(l)

2414 2016 2018 2020

(2)

(ee€03x2=068.)

$ g.zscoO oocgoO ercEo Om ee@@or @OO@ ogcs (kvelling datum) zl@ zsdrrJrrl.

(sag 0-sE.)
(iii) @OoO colEre-@ E '8C ezQ6e$' op; 4@t:l q?

(a3en.g 0-58.)

(c) 983 oogqa:re €,oqaoo z:rf) o-cocOz:rl86lg E5@r6o 68o@Q dcs @al Sc^:rar@n Ec.o or18 tcrd coe-ozsrc.:

?s€ ge oe-rE. dE oetecs eo $cecr:i@ar Ec,r er,18 gdE tord eoecr o:Bte6n ocC eqeoc (lqreod€6 eeD
OlEzrl @cezdm.

oco oboco e€)oo€r5l e€loogl 2 c;€lsoEb 3

qdE tlrd

erc6es6zo tood

(c:egr {)2x6 = 128.)

[erdOr6 8QO O@d6]
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Pa.i ^ 5l

(l)

@ 986 oOgqt,:logE Eg@ @@ezJ OEorozoO SzEoJ 883 eidca oq?rzo 8O q16fE@O eor EOc q@@O

gOouO q1or.

(i) geoo gdp<5 'oq@. edEO' oqtoed tocEooc.sztJ eg ?rd o?r aotzo. o@ eeqoc qOcot Eg@ erBer<)

eOeoro Eq?tJr:>.

(sag 088.)

geoor qdp<6 'oE@o edEO' oqzszJ ee@co ee"Or:c"zo (Digital) e:6e:dcsd rocErioc.s?rJ q DeeQcr

eo18 o. eooODco?o er6erOcs Eb@c<nce 88@ eeqeor rslcbEzo Oc2O a:Oeo:d roduiz::.

(ee€ 088.)

(e) o@9 g8B oOg,qeelogE grorr@ qceocd gOr Ezslrod oOc rolEO eeqeoc Orde ee@8Oo: Obcoo.ci

6r:rzod<6 ESercsal ocEutJ 88@O ocsi6ro o. dOrrJ &nod<5csro gOro ozocOed qg8$oo€rll z::@

nd:o 6q arlO tsOeoozd (Block diagram) qtq dE Et:lzocdrocs (Refrigerant) cogr: QcocO qzJOrrlo.

(ce€ 068.)

9QA8O zoboc:sJooci Q grc eidcacezo oro 88@ eeQeDc ee@o5 (Scaffoldings) oc.:cqc cDlozrJ.

(a) (i) eeoo oqeor:3 zod qrE tooEzr ooCdc colEo@ Q Olqcooi Oo Od ouJ4Od Q6rri @ccrrlm.

(l) o6.E dcpO eeqeoc Cd AO o-OplOO ogCeo OO :

Q.2

[oo016 8QO OeOo

(2) erce@ esqelr Ooord rr;eo oerzaOO on:zrt$O Ogeo

(czlg 01x2 = 0tt3.)

oOz:rOO 6,ed eCOcz::Og e.t1O 88o@ Q oc.scqc ctor o1E qco{oo oeEDd o@ zsdzr}o.

(cng 04x2 = 0ti8.)

(2)
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(b) eg"Ec,:nl @ra OrO 85o@Q 8g 8c,: eolE qnqdl Obco oQeDd eeo egOc Oc}COc cotEOO ergoEc.s

ajcJcsro 85o@ { aro o1E gt5oOCoccs @€od €cs2tJ?t.

(ee€O4x4=168.)

(c) (i) oc86zo qcoco eeSo g{coSa5.iOq ercEo ?5g ar18 ozr e6Q 635@c6C3 2s€ gA Og)c

ocoror:rrECezJ e,sqeoc ISO g@a q2o EFce SQ q.tll qod esqeo:d nrdrrJo'

(ee€04x3= 128.)

(ii) ggoqS SEgOr q1E 9Q65Ozo OldcolrrlQ ozsrczd$O OgeoOg Qbeezsc@o qcdrdeoczoc8 e:rOrzrJ@

eeqeoc EEO ecBes$zsr aolslO 8@AqO Eocde qOOco:c.sd oc.ocp ?t€ gQ cs. dO18 er6esBzo

orr:JoJo oQeDd eeqeorri zodrrio.

(l) ......

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

zrE orOQ ococOzrlE@ @eo6! ococOol8@ qz$Or

oq,od eeqeozrS a6air.t.

(l)...... ......i....

(ce€ 04x2 = 088.)

Enccocs E@ esqoc Ogerl oczslea&zsr olldp@ 69nko;u

(cq€ O4x2 = 088.)

(a) gdzrJdrd eseo occicoarcqzri @eor:lOd1 o{Eo eseo qcacsEzl EpEOD ocSol zod@a.,l 'S & Y'c3m eezrJac@

6;c@cs csOooJ coaeoeCd dg ooc@e Edecqocs zod ES&o@ escbdzo Ol:cordc,sd e:OoJOcorom c,s6.

(i) o@@ Oucsrdcs rog@oczod<fcs 88o@ Q ercEol zodo e:atra ftdoOr:: O25l dzS zslg@ocald<r

6orOe qOoQ ?s€i eolE zog@rlczod6 zocbcs oQtD OIEaJ @csc qaJOrrJo'

cDgo€DscDod, €(Dco DgOo)€DOge rDooco

e3teEOzDd€6c0

()\

€ooEOc6)?Dd6ca

r1\

o3e2tc3 fl\

()\

(cq€ 02x6 = 128.)

(2)

(3)

@

[odOr6 8Qo Oed?t
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eer€ eoroJ@zotocOcs ouJqoOzrJ S &Y dg oer@ee)g oo€,qoe:r€ eCg@ oeog c,:6rr3 erOE.

orOq, coEioqpzodlOrrlod gcqccs@ @OO@ ereog cl6?t3 eeoE?r god, gcr::c.rEor qQEOuOg
6e q grg, cs6?tJ eeOE. o@@ olr:Jr:JO csOoz:J cool grD Sc,:c@ctlco 8@Aq zog@trczodlO:rJ EBai
9Q6er:l zod:l gq Ezs6fer ocsid:lc SSercszJ ereoor orqoO qzJoc g1or. gdzddzd eseo ocsCcozlcqrd

@eoolOdlal e€ gtE Or:cOeecc.szo gde<6 @r:rc ogee ggFg O:r3orrj eeoo qlzlloO:l zB@zl Eder
e€Q c.::rj::: (/) eq.6 oc^:Qo@aj q, doe$ o:rroo Ed6 (x) ooQo@rtl qnlorrlo.

6oslco 6Orde () @5 oro€ (x)
OrOcorcoo E6r't(n

geog, 66nl eAoo?tr eo16 oO oOggoercgrJ tsrdc o-cscQE@

gO eror oeoC qgcor 91ts@o go gr8 Eoc oucscdcs qzrleold q1@@

o{Ece qpgOrs gco{co zod <o86rd, @g cc@ g@c,ocooO qQ zod6aJ
gzlO oOEo qdcz:J@zotocOo gcdz$eoc ?sd cotEO

Eedercqz:: e9zozo g@c<5cs E@c zod 69 geog g6@ @6rli gco
gOr colEg

(eq€02x4=088.)

(iii) S &Y Oucocdce gd6l ESOO tereg@ zod q1E god e9 ceqeoc OcEd per @cbco tocEor ESoo
qzro@oi E6ao zod q1r:r. Ezo6fe OcBd pgt: @cbco es"cerrJqaro 88o@Q eegzoo O1@cs go2

goca.l escoz$ qeod g8edpcoo zodrlJar.

(l)......

(2) .... .

(3)...
(cCI€02x3=068.)

(iv) qggor5 @zl)r(t(.:, ca?tJe Hg eeeo ococOlll6€ <fo cezl qSor@ Qbeszsc$a OcoE@, d.co@ OrrJzo@

oeoi addrOd (d"co@ ollrcOzl) OoJzo@ c.s6 ?scdOOgO Otlco zsd galOrrJr:1.

(ca€02x3=068.)

(b) (i) S &Y OqO oe:c@o eeqoc Orl gCgOO eeeo eologl@O qqrg oorcdo2dl $?rz:J OcqoO qeSOc q1ol.

S &Y Oo2O oerc@o esqeoc Oar gCgO eoo eoleegl@ Op ozscQ E.e eg, ES@cerce zod, dOc a@
zod, oOg,qoercg ee@q@ot galeersca ezQgq ?od?tJ?r.

eJrlrzn @C (dt.)

doo
oe (6.)

doo
€oJcteco

doa
€pldeco

10,000 I,000 400

12.000 900 600

r6.000 700 I,000

20,000 500 l,qoo

400 600 800 1,000 1,200

(i i)

20,000

18,000

16,000

14,000

12,000

10,000

eidcOd (d.co@ ozlcOrrl) OoJzo@

[eOOcO 8QO Oedo
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(ii) S &Y o>cercdcg eroE6 escbo o6esdod E8degcs p 8gE@ EEsod ercoor qtnoO. o@

qceoi O:l 9€zo e,:c5O e6eod eocedOo e:eort QrnloOr:: OqO r:;C a@ ndrrJ:rr.

o{BcsO Sdecqzrrc.s rodr:r ocdO eoqeoc

or8oar i8zocsrrloai zo1@1clel 016o0@ rri eetOEO

(c) S &Y orcescdod oc58zs q1e$oro@rrlpa,r:l Qqg.rs@c.r oocCqdl eeoo: qzJoO.

Ododcs Oe / doo
aidcOd 86O1cs d(. 480.000,000

EE&o@ eoc oOgceolSo@ e9zon 86o1ce (Eoer) et. 2,000

droz$cs?o Sdercqzl 86o1c: (Eoe;o) d1. 8,000

rJzot:tc,sz$ EcBg@ @g 6r. 18,000

qoedd8o E.ggCI eizoo <odar r00,000

(i) S &Y 4)ucescoo'cd orbgz$ qledr:ro@zrln2oo rg{o gctoo Sceod qdo@rd (o6z:lca zodrrJar.

(eeo€ 048.)

(ii) S &Y OrcerdcO qqcgO eceo ee@Oo.&q:r gzsfeorco SoOd qzdO@z:J, dzozsO€rrJ cDS2tca zodaira.

(eze€ 048.

(iii) S &Y de oerc@er esqeoc oeSoz:'lO (Patent) gSEcs gOc <o1E@ AgrrJ S &Y Oncercdcso q1

errE oc8 oQod esqozr} eodzr3ar.

(t )

(2)

(eze€ OZxZ = 048.)

Q.4

d6 oerr@e qr6rc,s6'rc5 teqeoc Og a:eoor gOc Q@

qcarceEo: oc.doog oercg 69 gOO@ gec,p, .scg

EqucrqE:ri 88:rJ dg otrc@er Eedercqi:rc.: E8o esqoc

arEzl p@ eeeccsc <o1EO

cooOqd Eesc dg oerc@e: oOqc a48o@ gOceoor @cbco

eo8d EoO?tJ OcOc qlEE@

(eA€ 02 x,5 = 108.)
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e€fD:
;.ri- B, C eoc D ozocOa4O@:rJ oOoJ SBoce8ai Od gcdzlc^: 016::l oorJdcocD?r, g(dzll oodoO e@<bd 8€,rZdr

e3er635jzr.

;i3 Od Od gdzoc: eeqeoc Ecs@o ezg€ g@c€6o 90 8.

B @ao€co - dOor (OgG w g'@edoer6to o)d@seoO€6)

(a) (i) 8g@ dozocszo eszdarcclzoocJ 9@6 QocO, p@Ozo doedpocd QcocO eoc dz:'r:rrcs Oor Eqgr:J coc@zo Ogocd

QrocO gr:ld eg@OzrJOocO qdOr:: Ecs@cs @cec erleolQ@ todrr}zl. (eep€ 058.)

(ii) edOco" eelzoQ (self-excited) eoc oOrrJ oOzrJO celzo@ (separately excited) Eg@ dazo god gOro @O6)eo

calolEe zodzrJo. (gagq 108.)

(iii) cedg Ocdr Eg€ darzocen, dzlao oo ooC6lScsolco o18 ?DdcorEo eoqero ocecQc coo> eolE pO qod
Seiod zodzlja. (eze€ ls8.)

(b) (i) gobdoEo OgroaJE goo clcDd @cec qzJOnlo. (eA€ 0-58.)

(ii) eeoor (b) (i) A €csc qzJoar eq od e5eJ garbd:::Ecs OgcoeJEo Eqgoi ozdEcs Ooo er6oSorlrcs zodoor

eo18 qczocdce ozo8ocsrt} Eodold zodzr}ar. (s4g l-58.)

(iii) de Eg€ Ogccocdcszo rsrgO@d Obcocs ooidc colEo@ Q esgzoc fu€co ge, dg eslerg@O qqrg, eecOzs oQaDd

eeqeoal zodrrJr::. (sag 108.)

(c) (i) 3 kWro Eg€ r:rcerrocezJ dgc.s do,i E8O ceqeoc eocEor o8. ogcs Qzlnlo erlcs oq?s Ol8zd ocEor ozoob mO,

Qar 3fto @ceec,s?o Q OloOrrl Eg@ coaSA g@c.6cs cD6rlrc3 zoda}ar. (ezB€ 0-58.)

(ii) Eg@ 9.8ozrld1 EccortEo (IEE) 69@ d.eolrrf qlQO 8@aq I S€6 ez::r:Io6o qgO, EdcOdoceo q18

esoJalccazo eoc ro18o@al g{cogcs:rJo eoc qozlzBz:l 8E?rJO 8g Oz:-t qcoqc OlglzJEo gq cs. o@@ qOo>rslcO

eegdc colE@ eoqeoc ocrcEc or:l eolE Soc@cbco ogod qdOaJa. (sag 108.)

(iii) coaeo Eg€ 8EO1Q@zo Q oOzrlzodarcs (isolator),ocd@ocdc o6ed SQace (RCCB) eoc 86E er6erd 5Qz::O6

(MCB) zscSotlcd zsoob q18 o1eo1Q@ zoda}ar. (sag 1.s8.)

(a) (i) eeogizoodzo OocsiOod (rectifier diode) eoc oeearb OocsiOceed (zener diode) gord ee@crlrzoO eoc oooeizo@
o3oo36jq6)co zodrdzl. (ezo€ 068.)

(ii) EOg> csdg Ocdc oOJ6fSozlcOzJ cec@a,rc.r (regulate) 85@O <r-eslrtb Oocsioc:?si ocEo zog. ao18 qczocdc.: oBeO
esOood gcOcdoozll r:(eD(qe eodzdtrr. (eze€ l2E.)

(r) (i) QcaiSa3Odc,:zo gceJeo&zo OO grq, OE Scoczoc8 ogcer e9 @o eeOoal zod:rJo. (eq€ 068.)

(ii) Qc:l}SeSodoz$ eooo)aeio ngcoocd {csc zod@:r} ooE qB er8deeo zoda qczocdco SeJold zodrr}zl.
(sag 088.)

[EoOr6 8qO O@d?D.
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(c) ee.gceonce gSoerCeao z::i$dr zod q1E (collector-feedback bias) Qc:rJ8a$Od
s6elOc.:nl dloocC qzsie-,c q1ol.
( i) oeoor grzriSeSddcs eeooraejol zo6cecsO lllrQdt 88OO @€Dilfl6 AO

oeoqaJrrl.

(ii) eoro eoqeozd Qz codacs zsdzrJo.

I. ercq@ OcdcO(lo)
II. esogceozsr OcdcO (1.)

III. eeogcaoar EtoOcc (V")

(sag 128.)

(sag 168.)
(sag 108.)
(sag 108.)

l .tt kg)

B=e0

(sag 2s8.)

o@ce SgOr:: qczocdce ettertqe
(eeB€ 208.)

(A qoa e-"6ec)c.: oescg Eo@COzs OtJOzsoad (common emitter amplifier) ogcs oOzled zoe, eolE qczocdco er6erc)

esOeozlaf 4cOcdocszri Eeir:rd ardzrJo:. aiSzsrdc,s, gQo:l eeocec AtoOcs eoc gozlzqo} gOor e6ed f,€3oo(D esEO?t

qczocdcs eloriQ@O oBe:d eeOeoooE qnfOzda. (ezB€ 108.)

C @o)O€o - @or (old@o ord@€D@O€6)

7. Eedtrl@alo 205 mm I C, Q(D 80 mm p q, @ca esEor 8@zrJOdczocd eo1O1E OcorrJ ozocOced gpgOr oges OOc)

"qta"r ""er?r qzrlOc q18 zsrcS@ar OpoO qpO csrrlp ozocOeeeJ Sedecqalcs 88OO qOrorO EoO. o@8
8og @ @21@ O@@-Joe6.

4 HOLES @30
ON I4O PCD

3X45

9Q6 oerg@ A'A eodc.izoO e15 oe?e@

(a) o6lcsod (lathe machine) ercEro zod, dleocd qdOc g1E O1O ozocOoesE 8gd1 eold 988 ozscOce Edecqacr
:lrJzr qalqO 8€<,-O@zrJ qcQq eoeo (,elooco, 6,erzsd6, @gO, SEQOo o1E@ (setting up) eoer {cscO@oC SoOd
dlereeOeozri 9Q6er:l nd@rrj SaiotcJ zsrdaJzl. (ezs€ 408.)

(b) SdEi Eg@ c,:zrlpcsesl (vcrtical drilling machine) ocEzr zsd, 6reroci qdOc q1E O1O orocOoes8 8gd1 Eedercq

ardr:: qalq@ 8p,oO@zri Erelq eser Ceooco, 6,erod<6, @AO, eq€ 88O, SEgOr o1E@ oeo $cccO@od ScsOd
ri."s"s, rmxt aFBrrrl ^r1@zd Eejtld :sdr:J:rr. (ezl€ 408.)

(c) o@@ O1O ozsrcOee 6O 88O esqoc dleocd qnlOc q18 gczocdcsO Ae zoQCe (keyway) zoetc E@eo@ tod E@
ozsotJ. Ae rs,QCe zo18@ esqeoc ocEo zrrg eol8 cerrlpcsnl rs:@ zodrrJm. (ezp€ 108.)

8. (a) fle.rC e?tJSOzsO qoarocoCOr::cs (calibrate) ozlczerdo eq EgO <r-e:c@ecrid eooq ?$d g1o. O@ r)2tJ8O Scsc 86o@

Q qt6,, eo18 om oqCer Qead esqeoa3 zsd:rJzr. (ezl€ t-se.)

(b) g@rr2 Sogar o?tJgozsl qgJ eserop
oerlo2 qdu6a} $(er,rqe zsrderla'r.

gOar Ocor g@c,oca EOIdQO eerezr)cs zog, gnJor:} gr8 qr8 Sqrco'l@zo

(c) 88ear e{clEocd qO"q 6,efor:lO ocAar zoocOcs

eot:srrrJrs esrao; FF zldzdll.

(ea€ 308.)

(thermostatic valve) drrJ6@zo eedgotcO ozood8 Ogetc:r

(rf eorEoc,:oJ es@rro OzdS@z$ qo"ce @E8 oo6i nld eleo1E@ oocg E8afe.ocs8.
rod, flesgf dal6@Og o@ce eegorO S.crOzrlozrJ q18q8 csrorqe zodlrJo.

3X45"
R5

9Q6 oerg@

[OonrEtdOr6 8QO @drt
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9. (a) eozs: qergOr zog,@rs:czod5c.: @E:rJ gocsCdaOr:i oo>cOtr: gOu ogr,o eoteozs?tr coz:: gogOrs osqeoc qcb8ao@co

OSoczsr@C Szoq zog eo18 c,s. oOcoeoi zlcoBzs go{coOg to:rl Eeego)s dzoq eod, e9Oc rrlodcesaJr:.l eiOcoc.szoO

d1r16 E8@ 8g ozoob.

(i) oaeoc@r::O dr:.rzrcs Ozl raa qergOr: Obco OOd @oalo.
(ii) coaoc@r:rO csar qergOrs zog,@r:"rczod6cc 88o@ p@o8q OOd glSedqroo zod:rJa.

Qdo r

a 225 mm arrsrzo@ cooOc6f Fof8oci 9g<az:r Obco @Odozo eizoaJocs

o 100 mm e,sartsr@ Oo6cdco6f 8r:J8oC gpool obco @odc.:zo dzoaJoc,s

r DoJEoci Qro @oOced @o q1E oorgocd ai?rrl3ocj

o qdlr:ldd z:Jod<6cs

(ea€ 058.)

(sag 0.58.)

(b) tr,r> qergO.r: A7a76 zodzl eddczlcenl qeeg eoar gegOr: zog,@rrtczodeSo eoqeDc oocOz:l186fgzJ eslgg@ zod

q16J. esa qegOr: tog@mrzsdd @Oueddcr:"rocsE Qco I m p FolE omcOesa$ eseo dcs @ot Oeog,cl e:ert:l dzcao.oS

qdOc q1zr. o@@ ococOzrl8@ oorOee odo2oOal Soro}@zo Oar ocdce dE qrdEOcd@ @oO er@ogfeocs oO.
o@@ ococOal86fg eeqeoc Oldcoizrlp ozocal$O eO qnlEOcd@d Eb@cdcs E6@O Ecs@or cc. dlerocd qaJOc

q16 aldlg eeeo Q g1E qolor ocEor zsd oeoo eeqeoa3 gdrr,lOgO B€edr erecs2tJ?tJ.

qld@Ec@ DoQ OoCl

a8dl ft@@

z:r1O oarcaJ$O oOQo

t

frx€

E

475 kg

80 kg

200 kg

9.81 m/s2

(i) Oldcolzrlp oror:rl$O e:3oc,:8 eodaJzoOd @o: 6,qcEo qdeoo eseo gcotEzo Odolzrlp@ qzJOala.
(sag t08.)

(ii) oldcolzrJQ ozorzr}{O oOoo c.sOzfJ zsrlo ozrrcrr}@O r::OQo SEQEO eeqeoc oerlq oQaDcd esqeon} ardrsJzr.

(eal€ 108.)

(iii) dle:ocd qzJoc q1E OOd OzszS QcolE ococOal8@ ozocOotoE Od odpoOzd gr:lEOcd@ @or $oczodrs:
Ogcs coor:>ce zsdrrJr:1. (ezg€ 158.)

(iv) ooesE qdc rolEo@ oc6orco (bearing capacity) qDozSoa{d1 eseo qoozJoe,3dl E8o@er} qlE8cs eo18 gEe)g
OoD ArE?tJ eeqalal od:rJrs"r. (sag 108.)

(v) geoz:r ococOarr8CoC Oorgc,s @Err} SgOzl tocb<.selcd qod esqeorr} zodrda. (geqg 158.)

(vi) eolQ@ es1g1e3@ (structural forms) gpO oOzrJ zsd eogarccoo eo18 Oeog Obco ood arqeozlJ ndzr.Ja.
(6aqq t08.)

(c) ococoa:18e A6JA ao€]O 68oc) Errlor ocscqr colozrJ. 8zdorog galorboo escqzsos eeo oceozsrco caa eooc^io?Doe

(eelg 108.)zocbcgocdca 6Cord aldajr::.

[oBog,ldol6 8Qo oeoel.



L2-

f0.(a) gOOzo OQ OlOoercgd 9QA8@O oc:i8or c:. o@@ gOoO A, B,C,D eseo Eoa: @o8O eo1d1O gzder @1Eo
erqeoc A E Qg@ obOco @E:rJ eOcozri eeaglozoC&zo gAeOA oorrl eBQ o8.

OrSO gale>cs A B C D E

@18@ oSOcO Qord A gzJe.r:od 8O gd (m) 0 20 40 60 80

rugiozoC& e€e@to gd (m) 0 l0 (qe€) l0 rool 20 (qag) 0

(i) Q@oiC @1go@ pgoboo Eaiod zodrJar. (ezB€ 058.)

(ii) Q qiE qee@to 6B@ ocEor zod 8og 6g@ qzJo6zrj geoor gooO Q€ esrerc,J@d qQnJro.(gag 108.)

(iii) ScsOd qzSO6oJ geoo 9Oo@ Obodeca o56rca zodzr}zo. (eA€ 158.)

ocsi6o OQ OlOoecogf eolgleS@ dloocd qizJoO. o@8 Oogce oeoczd@O q4do8a3 (slab) eslgq! erlo@
oogcsSr} er@zrJ8o cs. oo,nJ EOcd6 O18ocd (Damp Proof Course-DPC) Ao 3000 mm 6,ceEai orocalsO
qqdoO c,s8 e:addc,s SEOo q1or. (oOB Scog @pO 6@8Odoea.)

(b)

(i) OcEd FoJEO6 @Ors obAc oog@coca ro66)o odrr,Jrlr.

(ii) qouoJord FnlEog @cJr: obOc Qro co6oo zodaJr:"r.

(c) SLS 573:1999 O qAO eeercer q1E 690 (TDS) erE @r:r oeora g@c.6 (o6rrlca zodaJo.

(i) oqcd eseo zogld eeqeor qQ A5O erSorO DPC @OOo@ 8O qqdo8 csO oaddcs qdOc
oc8d FoJE (m2)

(ii) oqcd erao zoQd eeqeoc qQ 65O esSoO DPC @OOo@ 8O qr:2doO csO oadcgcs qzSOc

gtouaJord FoJE (m2)

(iii) OlOoercogf oo6@ esqeoc l00mm e,sarn@ ozocaJSO o€gO (m3)

(d) eero 8E6! 9"6cerrJd1 9Q88O eoQem EEc€ Ozr 6,Eed EcsqO oOd @cealzr.

(sa.6 l-s8.)

(sa.g 0-18.)

225 mm esarzoO

(eze€ 108.)

100 mm r,s2i"r?D@

(eat€ t08.)

(eze,€ t08.)

(sag t08.)

EoOrscocdcc

qzQe?r oEcd (nor)

Wl: 1200 x 1500

Dl: 1000 x 2000
RDI: 4000 x 2800 wl

100
OlOoercg
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