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<or@dt oocog,coOE q6zo orco conlEce q1E edOcz::Ogo 886f e56o ooc@e:
ard geogO Oz:: dolQ e5gocf rlcercs oco EE@cezsJ (Heat Exchanger) atcEol
aod p@rgo EoqOr col8@O o6rqc o1oaJ. O@ p@cace @EaI p@cg o6
O@d p@c6cs a6 Eg@ eSalzo @corol@zo zod Eg@cs e5az;rce ozoodS. @

geoo @2179 cozslE goOc:EaJ Eg€o dara:ce zodzn qczoc6cs @oo ooC d-1er

eeoulzrJ @EzrJ a:1eo1Q€ 
^O 

q1E EO dzozoO eA€ (03) OtEaJ cadp{
oeonO eA€ l5nf 6Ocoq:rlar. l* Itl

65 - 9"goaJdl orcdo6qc.: (eO€ Q@ oOocOo) | q.eoc.tc.(6'oerg) Eocroce - 2017 | gOccal to"eoCOo: qlqgrd !D€ gep
qatD.



$ g.oc Soco oqooadoOrrl4D

(iii) de 8g€ ogrocdroa Deaod o6ocs onrida ol8oo Q.gnr dr€cr Se, dg olog@o +qc€ ooeosD o€5g5
oqa:uf adrrftr:. (C,a6 I0g.)

6sEa O
qqc6 eSdcotocd e5g o6@cO @

(c) (i) 3 kWo 66@ ocoeoc.lrf decs dd 660 ccqoc tEc6n oO. ooc.r Qarao $1co oqro or$rJ or$o szoo6 aro
Q:sr 30ro Orcsora { Ol,rOa 5gE oEdA gOcoco o{6arcJ rodalur. (en€ osa.)

e5g olcerzoocd Oc6ocOce

Q:::zoO Sorzodo roceco olct
Qan o6a>

O@Eeec OlcoOo Eg@ cJzilzo @€62tJ

oeDC

648 000 000 J o
(iii 8g@ g.dould1 qrcsa8c.r (lEE) sg€ d.o1sl qlQo ggaq g go exodogo E€o, 8oroooco 916

rcalarcrzo oc ol8o0rrl g{ogozdO oc goazBd 68rrJO 8g Dzn qnrqr Ol61d8co grp o. dO€r qOenoco
aEdr o16O €oQoc @cogQr oo o16 SocOoUo eeaod qadOuJrrr. (ee€ 108.)

o E6tO66 Q a:zlJzr:ccszscs esOco g{ogcotrl oeoC qorl4?r} SEztJ olOg
ogdoc o1E@ @

o E6tO!6,o Q eeaJa:cc3zo ro@@ g{ogocs4 o6C Eo?reer} dEoo4 co1g6)
oeorzd d@ g{ogcocod oeoc dEococd a66a a,6er,t iogranr: ocdco eocEcsd
oocOar qocsroO qQ A5O O
E6cO6<f,c Q a:aJr:ccezo65zD otgzrr EO ca6'do erl6urc o5ltclsD OcdcO eDr

cDecozt ?sceco gO@ 889 @EaJ o@cs gedcg zod 6o erlrD. @

geoo @ol1@ oqzozoO eA€ 05 OIEaJ eA€ l0

(iii) oaeo 86@ S8oqQoro Q eoafzodaru (isolator), edsOrdc o6od EQao (RCCIB) o Er66 edcrr: 6Qz:o6
(MCB) rocUc.rocd roOeb qB o1o1{@ alda}z:.

oOrJzod<6co (Isolater)

(ezq€ 158,)

Eg@ o6erocs oeDc 88o@o a:@gboocezrJ ologo@zrJ oozrj ESoo ocorEr colozrJ.
o@o g8zd eeSO eoc 6,qcEa: d,eo1r.J oqzo@ EcsztJf ozoob. @

RCCB ocdeg Ocdc o6o0 F€arc:
F@ oqCeod qrAg SO A;e o{aEcs ce@gbcrocslrJ@ aJOcs"$csO eslogo@aJ
oOaJ E6@O oc^:cEc o1oaJ. @

MCB A6A s6oo FQoo
ozoO o6oOcod (Short circuit) EiE g EO oalC qO OcdcOd cDecc,:2r EO o6oOocd
f,oro(o qcdzrec 65@0 ococQc coloaJ. O I In
Qeoo eeleolQe ago d1o ceoeozd @EzlJ o1eo1Q€ zod q1E Eoq ea€ es@gboocozrl
gOcoqaiz::.

3kw
02

30

3x02x30
180 kwh
@o

65 - 9o6eald1 l!|.rqrdooQcc (en€ QoO o6oo0o) | q.ooc.a.(6,eog,) Eocoo _ 2017 I qo6rl 6odA5J .f(e€td og 64DtF(D.



6 e"ro" Eoro oqoooUooal4o

6. (a) (i) ea$rordzo OooJ,Dod (rectifier diode) eoc oaurb Ooc.:COod (zener diode) grod coOraraO oc oOardra0

r3o62tJcd)G todsJm. (eq€ 068.)

Diode Zener Diode
OcdcO dd QcocOzoO o@6d ro@aJ

zod8.
OcdcO Qroc oqzoO@ csz:r qczocdcoO

OOe oocEc coloaJ.

Eoc6 og ar1@d1 OcdcOtoQ OoorCOco

8zlcco oO.
EcocA o€ arrgdt OcdcOzoQ

OooCoo Earco omroO.
oerd a:r@dr o@trJ@ erg arr@di
qOa$OcoO oc?cEc coloa'J.

Opeo erg o:1Sd1 qoedOcoO oc.3rEc
(ozOztJ.

esc@carrsoq:al eoag{nd6o esqatr
eoc8olc ozoob.

esc@co>ocooj 6too aiOc8zoddce
teeeoc or6oc ozoob.
q6zo 8oocsEal o6od qcdz*oc

E6Oo ocEo'rc ozoob.

PIV Voltase Zener Voltaee
P oc N @colzsrozrj oomai P eoc N @con:oaj ooaro
ood arlQdr OcdcO Eo:ce qcoc:d Ec:
?'7?o.

oerd zl1@d1 at6tO 4Oc oO.

ood an1@d1 gcz*edzo es@czr oO.

PN eeaj6ceE (ezor:CO uozorlCO toEoo:)

OolO3dccqoc 3x2=, 
E

(ii) Eogn cedg ocdc o.oCC,E<,rncOd or@ar,: (regulate) SBOO o'coo5 Ooc,sCOcsz* oc8a ng o18 qcardo: o6clc)

creoora,f ecOcdoorJ orot{€ adalar. (ee€ 128.)

og o1Qd1 otoab OoceCOco 6qtoc (D

(og aaQdl OO oorcqdOc

e4€ rod grdurO @)

t@@

(r) (i) Qmi8dOdcln gude&ro oB giQ, dE $cscrod ngm d On oOoul ndalo.

o I^' Ic
(Dresooae*D 2oe3e5c3

TAlw.--------.?

es$co go{cao O

i,f zoerc eo16 oetoqte O
IeO

e.:€:9 qczocdo (D

65 - O"6oaJdr awdoOqo (eO€ QoO s6oc6o) | g.ooc.to.(6,.oog) O6c<o6 - 2nn I qOouf o.ocdOar qrA€d ag g4O
aF(rD.

EA
(ecu€ 068.)

esScs oeroqes O

zooc o16
oe)oqeo o

Vce @



$ 9"Io0 6!oco oqooadoOrrl4o dool oglOzlod

tii) eb:rJA€JOcJczd cs"rr)adal roccs@ct Sc.rc ad$rrf eOE q18 s8daor rod:r: qcnrdrs Seduld radrJzr.
leqg o8a.)

o6oOoO qqce Etoocsal celo8@ @

V ce ooCC8c3blcoc3 @rE@ @

V ce oOCCSoorcOcs O.2v O OOc qQ q18 o8rec E8O @

Vce ( 0.2v

(c) a:ogcono gEooCoo mr@di rsrd g1E (collector-foedback bias) gcol8dod
o6ocJcsrJ d2eio'cd qzdOc 41or.
(i) 9oo Qcnl8dOdc.r oooradn mgrercrO ?r,rt$dt ESOO e{ilr4fl6 AO

eroqrJrn. (ee€ 128.)

(i) ereg qczordcs

VcE: Vce * V:rrf)

VcE: 0.7 + Vllrcf)

Vcp) 0.7> 02V

Yce ) 0.2

(eeogceozo Eo@COzo oOC6fEcsocoo 0.7V O OOc ee7@ EO@ O16cs. Oa@ 0.2V O
OOc O1flo.)

( Vce ooCCOcocrcoce 0.2V o oor o1E oets erO6d qdoc q1E Eo g4q9 06d
er@6d gOcoqzlJot.)

o.qo2t Eczpcd63

c) (ii) III ozocooee8 Vc EigOztJ oerzl"Jor q1E EozoQ q es@gbo Ge€ eat
oerrjz::.

NA

@

@

(i i) eteoza €oq<D:rf q o<nz:Tcs eod:rJar.
I. ecq9 OcdcO (Ir)
II- E3ogrerzo OcdcO (I")

III- eoogreDzD StoOcs (V")

I. ocq@ OcdcO

(czs€ l6a.)
(czo€ 1OA.)
(czo€ loA.)

Ic : Fls
Vcc Vr.s kO + VlrkC) * Ver @

Vcc 1.8 x 103 (Ie + Ic) + 33 x l03Ie + VeE
3 : 1.8x103(p+l)IB+33x103 IB+0.7
Ie:

III. €oopceDb Ac6tO
Ic:FIeGD

90x 11.69x 10-6A (E
: 1.052 mA

@ (D (eizozo)

fl;.tO"tA 
nwoo6qr.r (eq€ QoO oOo€o) lq.ooc.a.(6"oo6) Oocoo - 2or7 | qoool .u"ooioar fte€d roe goo 

E

@

o

1 1.69 mA
@ O (ejzoto)

V,rru: o'7 V
V"r*orr:a'2Y



@ g"nc 6oco oqooodoOaJ4O dooogta6ro6

ilI. eso@c?DzD StoOcs

et€)g qc?pcdo3

Vcc : Vc+Vr.rKe
Vr.sKfr: (Ic + In) 1.8 x 103

Vc : 1.085V
@ (D (dzoo)

ogOzr: qczoc6cs

Vc : Vee*V:lKCl
Vs:Kf): 33x103xIs
Vc = 1.085V

@o

(dJ georn er8errlar oalcg 8o@C0zs ObOro<sd (cornmon emitter amplifier) ogo eOa:d n6 o16 qccsrdo e8ed
rcOo?r6J qoorcftac::J Sdrnd zader|m. d8radca, gqc?fl 6oq gnoOcs oc qolrr4of gOcon er6erO C,elooeo e88ro
qcrordc.: oloiQ$O o6ero coOooo8 qdoaJza. (etug 108.)

€0ocQc

Etr
gdr:: opod Q qtS e:6odos ocEel zod oz::c@1E al@ eAgg ozr:coqaJzr:. (0 ee€)

@

@

@

@

groOcs

@

65 - g,ot,e.a}dr awdo0qo (eO€ QoO oOoc6co) | q.eoc.o.(C.ooe) Atocoto - Znn I qDcod to.e@doal g(e€d to€ gtDO
qt|'.



c €6006 - ooor (6od€6 g{gry+g_
7. 5e{a$occ 205 mm I C, E(D IiO mm p q, ocar a8o 8@u}oclcrocd o1r.\8 Dcor:l ozocorsrrl qggor o6a ooo

dt5c5r olr])' d8zrJ osro qdo: q18 ro168zo Ogoo qpo c,:rdp ezoroonl Edecqora E6oo qoLo Eo6. eo6
Scsg o @g{D @@€r)oo@E.

9qo ocr?Js A-A oddoo grE e{5A@

(a) teCccrr:i (lathe machinc) Err8r:r al6, dlooo! qdor 916 l}1o oncoetoE BSd, roid o86 oaororo Edocqarc.r
ndzn qaJq0 Ep,eOQ,aI qrgQ coeo fl,crco{o, Ccrtod6, gp@. ggeor corE@ (setting up) eso {cocD@ocJ gr.:OrJ
cll:rarOureJ OQBod zod@u.J SdotJ adzrJr:r- (eag€ 4OS.)

@ g"2sc 6toro oqooadeoal4D dool oglOrnod

. zDer5) zDgO OIOO €50 859

. (o2zrj eop) tedzoc:O O1O ozocOe.3 €oE 860.

. 9g6at @ceO@ (zsozn ?$gO gp6zlO te@caJzldO eogdlOc)

. EeaJOdo zo1@odocoal OEOzTJ 200 mm qdor qe zodzrJa.
peztJ dd €oE@ @
qOeeczroc$ 8g@ @oEO @

. 92tJ O€Ood 50 zo QrolE ozocood 80 mm Eedzo@too qdoc zo1@odoooaj OEO2TJ

@o:OaJzo @
p€?tJ dd @ceE@ @
qOeecrrlod Ag@ @c:EO @

o 8eO eeeo eoOqcd @oOaJzs: @
o O1O o?S>cOo gEnI o1o'lol ococqc 25 mm QorE g otocOes zo1@erdcs tocEtl uild€2lJ

99'oal @csOala. @

9e2tJ dd @ceEo @
qOeecz:rocd 8gO @ce8@ @

o 25 mm ozocoa: 200 mm qdoc EedzD@too zs1@odooaj oao?tj €ooa,Jzll. @
pe?tJ dd @cs8@ @
qoesczr:ocd 8g@ @o60 O

o 88ezsl go)s oocq@rrJ O1O orocOee €csOa.Ja. @. tDgozocoeoc6! gozrlzod o1o ozocoee E@ozljz::. oo esqarc Bg@ qcd tg8n Bdd
ocEelc zoda''Jzl. O1O ozocOte qe q€Oo eg8 zod d gozr}zr. @
€ceEO eeqeoc 6,ozod<6,

@csOzsl oOOgor
OEcsb zo1@odce

s@ s@o
FA/

07.
(a) @

@

@

@

o
o
o
o

9Q6 cocep1o

65 - go6olrlQ accnadoOqo (eO€ QeO oOo€o) | q.ooc.o.(6,.oog,) Docoo _ 2ou | +O66J to"oorbra trte€d o9 g4D
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$ 6.oc Doco oqaradooaS4o doo> oglOo:od

0) 8,J6 3-c@ cerJpcssl (vcnical drilling machine) tocDc) tsd, ftood qdoc qB O1O ozorOoes8 8gd1 Edercqocs

=loa q6JqO S$oDBaJ r?e'{ eoeo 1lcl)oo, 6,czrd6, O+:0, ereg EdO;BEgoc olEO tcm $oco@o<C 8c.rod

Sleecc,mrJ gQ6eluf od0cJ Sdrad rodeda:. (en€ 40E.)

200 mm Eedto@oo q1E ozocooeoE 6dzo@n oEzod scriber dzo @EzrJ @1Q

oeico8 €see€ zodr-'Jal. arlooaoco'l duco oqzod te@Oo&qac,o E6o@:d odaJEo

o

a

a

a

a

o€3Jc3C

zodajm.
Oao}oroci odaJgocd @1Qooc.6 €oee6d o>OaJn.

e@?r?o Edzo@to oE?D €oer OazrJolce zDtoeezr aiOcmcsoJ8 O1Qooc"6

oOzrjz::.

Sdad Eg@ ceaJpcoO 30 mm I ESO zoBod tsE zodoJo.

oaJz:1. odaJgoc$ ozoc@oogO oOc gdo 70 mm Q Oanlocsd €oeA€
@

o
€3eQg

@

@

@O1O otocOo Ec:ce gpgo gergo EoOzl otJ zo6@o adzlJm.
e)E 9g6ul Edd ao eearcd zodcoaio:. (oroc@orobo esEo: qcOcdzoc:d
tocSorocsai @
Eg@ cerJpce $cscoi9n 6d €88 ooC/ 88621 zocdzoc,: ocscq@aJ

a

o

o

o

a

8gd1 oo EQaJzr.

Eg@ zoQO agOoJa.
30 mm Q a50 Eg@ zop ozoCoco qiE zoQod eeE zodaJzs:.

@1q SgodE zopulob eenJd / esed9 estotszrJzr.

O1C, oarcOee qEd o1o3ul oidOr og@es a,daJa.
O1C ozocOts Edtd AO eezlcO ndoJz::.
(ozoc@o1obO eeEo qcOcdzood ocEorocorrJ)

@1q Sgod8 zopzrJob eeaJd / eees6@ tszD€oztJztr.

O1O ozocOre q0 q@Ozo ee8nd 6@eo@ r,6aia.

EQ@ esqeoc 6ozod6
Comparater @

Eg@ c,:rrlpce @

Scriber @

Compass @

o

a

(c) et4s OicJ c'tatrOcs 89 65@ mgor dloecd qdDr q18 qracdoO 6e nACe (keyway) zoerr EOpO t5d 5€i
eeoo'lj. Ee mQCe o18O eqeor urrSo org o1E r,rrJpc:al n@ rsdlrJrr:.

Slotting machine oeoC eolOcocz:r cor'ipco (Shaping machine)

(er+€ lo8.)

8. (a) flo:c'i rJrrJ:3O:srJ qozsootoiarci (calihrate) oauodm eq 8gO e,sr@ercooi es8 zsrd ftt). o@ o6J6O @clr 6Oo'O

Q qtSo eD(E OtrJ oqCe 4pd oqmrd ordoJnr. (s46 ts8.)

1. q6n caDqcs / oqq6@ / qcd@ocs dd EO O
2. gQ zocbceme@ocOcs / gQ eSoco / qQ zi'lod<6co / qO guiOn zocbcozse@arcOce@

3. qOzo ad g@ / gg g@ / oacqrg? ezdOo / OoOCOzo Ocg @

@

@

@

@
lt\
@

@

@

65 - q"6etlQ ocrroooOqo (eO€ QeO oOocOo) lq.ooc.o.(6,.oo6,) Docoo - nfl | qooal o"oedOar q4gd roe 6eO
alrb.



$ g":oc Soco oqaradoOai4O dool ogfOarod

(r) g€e e9ogar d?tl8or,J e€c eiocaE et,s' om gtu6.,: sqqo €cerl.: toe gdod glg q(g Eqrrr:l@ro
o.dq qdu8zrl urmtQ@ zodaJnr. (ee€:Og.)

' ozrJ6o@ EEo @coczoc6 qoeddcoaJo EEo g@c6oc:ztJ gztJaz:: qoca> oo
Ezd8o. @

d@ dd dd gaJOa: g@r6ca2tjo tecoeJz*eO gbo qoz::o / edoOc8Eocsr@Ezo
qgococoO / qar': qpococeO Ocorc: (Od8d?tJ) gOron OO qdOc EAO. (E
d@ Eesc 9ed zoQd / rslg oocpO eodeoc dzl}8@ qeO o@al zodzlr Oco>

o6@cO Eoldq oete erceo>ce zog gA aO qtdEO. (o 
A

/30\

(c) 88cal o{<,JE<acJ qO,,rg 6douf$ ercgar roercocs (thermostatic valve) ezrJsoo codgorO ozoerJE dgerczl
.f r$J.JL3 stmiQ@ :o,ja!ar. (eq€ 2-58.)

. daJ6o@ 6,o6@ esdgolcOc: / zocbcofficgo>cO esqeoc dE 6,edoolOcs gcod<)

odcesozo erOoJOc oo €e OO qidE@. @

' d@ eeigoJOo oOzrJOc arlE@ tsqoc 6,edoolO ercgzo nocoocJ qccozozrJoo erteorQ€
E50.
- 88C gOa{dcoO dttJSO qe451 rn'rtA RA cqrnp4r\ 6,edOo}Oc,: zodc ad@ErrJ

groc Eo ge AO. @

- OEq olre: erc5]zs zoocOc: ee@pboocozrJ o1E ESdzoct aodeoc 886ar zocdzoc:

tsoesd6ct OreE@ / O?tJ8O zr2g o@6d eo"esd6o: E@. @

- dztJ6@ go:edd 5,edoo'JOcoO ercoc g eg dO qcoo oOnlOr rolE@ ffqor zoocOo
edOce"ScsO q18@ o1E@ 8gE E8dzorc a>6uit 88gz:r gOocJ cDze@ 8go:coc.:
escezi'rc,: ozoob. @

' EOIdQ oges 6,d<ro'3Oo oOoJOc col8o@ai gloOzn Oc8 qOO Ooloco2lJ oqzodOzil
qdor EDo. @

i. geog aaJaa: zocbcez*g@ocO (qeoo: zsrborms@zDrO)

ii. Eo@Cozo Ocg 8oE@ qo@ E@

iii. 6o1dQ g@cooceui dztJ8@ ozocod aiozr.Jeoo:co E@

iv. dzrJ6o@ qog zoce6 geog csc@

(d) ur3ulaC erg c czrJSS:o giloo @88 ora( zod e1q0O oorg E$de,ccsE. o@cr SgOar qcardrr eleoiQ$
nd. 6wg gzrJdsocr 6oca geoo BgrJzrloul qlBE(G o(torEe rodzlja. (gaqg 20E.)

d2tJeSe) (qoa 4ddci) b2gi galOzl q5o qeoaocezr"J zod zocOzrl (tslack Carbon) Eoqooz:r
Oo qlaJ8@. @

qeoo 4Odocd oOEa O1E 8Or:rc: Erec zocOal q"cg ga$Oal Ogg qo6al qaod 4Odc,:O
cogc ococad €E8 ooC eo@o @9 or: OO qrdEO. (Blowby Ocg gEaJ) @

60 q@otdO Saiozs: esao 8@zrJOd eeeo 8@aJOd eioaJozr:ceO ocEo Oz:l €E8 oot6f o@rco

oorcqlQp zocOal 69 Oz:r aO qldO@. @

SeeC OzrJe9@Og o@@ SocO@cs Een OOO oulq qld8@.
i flesd OztJSO te@8orll qoor @coco@cs eseo gaJOzl Eg@ p@o ocEo Ozl Eesc

oacqlOz:: rocOrJ EoqEoO eolEcocO O16cs. @
oeoC

flesC Oe doccsEzo q6 Eeec

fltecf OzdS@ Oe qeoz::oc$Q qlEOot 6,o6@ SOzs:c,r q8zo O1EaJ, OOGttJ orczdgOzl l,
(Blowby) ocg g@c6cs q6zo oO. (D y'o\

65 - e"6orddr ocnodoOqo (erQ€ QeO oOodco) | q.ooc.o.(6,.eog) Docoo - zotT I qoool cc"ooCOzo q14grd ,D€ g4D
rtdn.



@ g"tr Soco oqoozo6od4o doul egfa:no6|

(v) go$ @oe0rtr8CeC 0ogo o6d Sgoen todcomcd qpdtsqurl ffivlut. (94,$ t58.)

. ggg gouzlJo:d er6eedcsd g1E E6@ @

. oocOzli8CoC qrdmgco @

o qac5ocO @

. b)re: o6od,6o @

o oOq o6Od6o (oozlJg EOOe?tJ glEOm oOq) @

o acEd o6eedoci es"8{fla}o@al gcdt*oco @

E
A

@

@

@

.tzQ@

@

t;ltl

E.
(eozr: zoare zog@aczod<rlrlO Ogocan escOzo ncgqd25 / oQolc1&a 6qc ' qOO / OTc3:o ' 

i

gcgoceal Sgozl ncbcsocdc:ztJ 3 dozlJ e1eo1Q@o e8@o)

(vi) eonl0 telgid0 (structural forms) qg€r eOzrJ zad eogzflcsn to16 Oog D6o ood oqoul ndrrJro.
(ery€ 108')

gnJ@ Oeog @

BceQ gcog oeog @

o:gcq Oeog @

epOOocg Oeog @

zocedo oarg @
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