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( I ) kcal/kg erer kcal/s
(4) kJ/kg oo kcal/s

9Z)g O:rati e-9 'z]err q /
(3) kJ/kg ceor kcal/kg

ti:' 6cog O ggJ?rcra.tJ SgeJl €!c:(!?r5).

:t: ;dal ugr,.cf ScOot odi.)ro<s.J srcrF Oaolo goace @cr{o.
;i'1 (tclttJ ugL,.cJ Ego<: Q q1E 4ooqeJ <; el6t6fo13zd 5or-,r 8Q,e:QCo. 

r

')i'' l8c; 50 oz:l:o 3 dal dnl goJoc coqerr { clE (l),(2),(3),(.1),(5) oar SgeJietd 6Ol6Q ooJ 
I

g6]Od or€o(3t' oct5 8Q.qJ oerJjroo5), d(j Cdod oosd 6qo€o gd€O{' Co€€d ooe €D6O{oAd I
(x) eQPJ 6o6{' l

;i: dC gi:Jacr:o.: C:agr 03 Al6d Sle C.;agq 150 A. 
I
I

. rir oolo codp oroo{eo go @€e @oJ e.sa. I

- r'2t\*lr r,Jc ,e- :C-g.:-r (r,L: rj 6ier\ .t- * {cal()rific valuel oc]., 3:-.:f
(2) kcal/s eoer km/l
(5) kJ/kg oer km/l

A, B, C err D e-ees ?tre zrjor 6q cr.c,C6jO,9rct 3]etijo Or,:Je,reg8cajoc,: cJSdicr 5SO coqotr dCr d6ocrr
tlceDood esOe;o I l0 V csJg r;riJr (DC) e.CCC:lJcr:rrJ€iJ L25JrJ drAC O8?r C:q. (:Ortlld e.:rrlr.r> e.:err

q1doC.
A 107v, 109v. t v
B r07 v, 108 v, t09v
c'- t08v, l12V, l16v
D 10.+ v, 107 v. I t0 v

qorer e'o:lfi)grur t$23C e,CL<)a tJsqr (accuratc) ee3) icl)tjio oJroJ,: (precise) izJ) oC:tC3Or?r eqi
EQo:,QC.
(l) A erer B c. (2) Atc3rC.3. (3) Aeeo: D c. (:l) B oo (i o. (5) Oecer Dc.

esOr.co osolO:J ,Jletod EtlsloC. Oc r,'qe A Jog* Qorc,.OC oo B Saa(:c QoroJo{ eJ11

.+r:rrJ 8oaJqcr SJlCJ<ril c,?tJo5.i. (,Jtc, cr5olrs;J(f rlrq zrtrrr.)

8! roj (lirur slrokc) !r9.2 qs,or (spark i-gnition) Oai395 u:-.i r.oi c:;lOQ;..iQ:1.
( I ) dC, eijl:-,., Cl.rJ oo lO8rio i,.ii.

{2) O-rr;, dq:, o.93:;:r 3rr .J:rst itij.
(l) O-r.-,. .ro3s-sr. c(. l:lr. -i:it:, .::).
(-1) u::wi, d1 . l.3--::r e:;- 9-rj.j.
(5) !i:io;, ro3ro. dq. ei;- 3-r.)'.iJ.
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(l) A oo&.
(.1) AeroCoo&".

.l
5. UC€ eJ6 ooel Qor:sJn ooJOlJ Ji c3odaicio e.:3)e) q.doai:tJ tsJloi cgor 6Jg,crr.

A qooJ o':rroei SroOrl

B - d1..,,3 ?tllrD crc:.Jjtrs;t! 85o,D grcr'.ll43n ged:oJalc

C drcrc g.Jnl coal ESo@ E9e i;r ctOOo

s3]t) qr,5)o.9?r nJlen cqgzrr. @ 6-:"zr:r, ag ege o'giiijb dJ qQ Cooc.ral JarQ(,1 eOJ dg:,ri,r o-eCz,2i, eCq
J?r-)e'd.

6. sroi.ora cclcigo i3o-€8 gt8 3* 3t{8 3tr85O Jtu ee.]ooej q1C<r'e.

a-12--:r gJr5':

d qpc, ti::cr@ c6.; S,,6- S, cCrr 5tlla'{Dor- caJQ.,C eco co SnE'-, S.,qr:r.,i eol5JeoJ (,'dQor 3€.::-'e :rr'

(l) :r:r ornlao;:.::C ecrqrolSd :i3t €e1tj..:eiiJt!C.., qroodC:;',.1 e:qim eeolJ 9qC crdOi',:.
(2) Cr$r craiS:sr olOOg ceer gsrgcrlr1i @3 r1O0o c.:.

(3) 6dor<;o O..rqe jlOeO c:o arrgiOoC 9(: gil9,t ..r.

(4) oJonjlJzd eio.qqoure.geJ arde O o3r Seielc::: eretcrr-lril C:raa, J.
(5) Edurqor;lrJrll (plant) coerJ SJorqo Jr5or qi63o $ll (- ie-...! r1e e e ;

7. c-,lrsric.:o aSr)oJbr crro.gqoc)rg erColi:o ct.)ecoc 659 8@cJq oeltl c1d<r'iro .lJg€ *6oc C6aiar.

A "--s1-- -"o e-E:- e'c'ai:- - e.: r a* i3g
B - (':,ogqoerg.-, g!.ei .l(9.c'e:cJo.) (-,(,.(loiuo EJd,:i 55Ol

C - qo,6,3:eJo;c! €qoJ i']Jr:rrJi c9q arlEcrjz{ oqor:ri'15I!
D e:r5oerjSocarod' J1O cdrOzrii o<,nror8s

sxrL) .lJ:9 e6 4<lSC ,trrcrlJc.: csq:lr no6 Cojei cJr(-Qtri q,:eci t9t,tJ Q olJalvrir eiro€qocJr€ gi!"i?i.:
rSSo'O gcjr?', cJglg'r .:'qzrri :,:r(,.,,J,

(2) C- ue6.
(5) Il er:o (l oO&.

(3) A coer B oe6.

(3) Il ::r-. C g9&.

,l-.

8. cl:r, Er,.-'odi Fo.6pC orgi (solid cement blocks) c:ir e::rio eogCE 6o6-:rd ;,.1f lcellul:rr cc'mcnt blocks)

i!.rOerir.:,:::i eQoJo 1.q 6tJ5 e]Ocrr;.'.:i oe,'ol Q c15 c;z:rr6 elqor dguier.

A - onjc ScoOe{6 tso6pr{ .jrcj Eri8, g;ar Er'Ool8 h)o'6ro o6-f 6d8 :,Cl' rCr .:'rorq o:5q eo3r

c)rL -3- rJ5 --.
B
(l

c,'o:lo 8<'0l'16 cJ.6.,rtr !i1; Fci8, ftzr 8',-9oJ5 eJo3rd o1-i frdBuc:- JOr siJdgbr ea.] .,J

r,erjr: SoqvrJS Cr,'6;rsi o( or?oe.uJ Q e.ojevc,'c.j DcJ i;Q cex, SJar.:5Q OcIS dQP c;roD

(2) A eoco B o96.
(5) A, tl eco (i EcisLe.

(l) A s:o (l oo6.

9. qBC si:-r:6sorr! :roo 6-q (hand compacted) c,.l:lrriSSrc: e€3cj:r gdctt)ij:i (r)' c1 ScrraJE c3tujro;:J
(.r) qpl.r o.coeCSO 89.Jqc qrclc,'Ozr, georJc 49rl q?

'1'1'1 '1,_,__

I/ \
(+)

(!) A esar B ee&.
(.1) Il e!:r, D ug8,.

t l) A tj()€n.
(4) B eo (i oo&.

(2) A oer (l ue&,.
(5) C ce er I) oe$,.

(5)

lrC--,1-5 O-i, rq':.ar
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10. EOre: doocr:r SQdq:-, o:rcr q.d\)io e or98 cJc5r dC Csr.
A Eorcc dz:lzrocd EdtlldooS o-oF@ 9lrLl:e,Cc;
B o(i]cJ?'Jt8(j(j?oiro)rg(!
(l 6c,cec deraocd 6er
D - ar@Jccn ,rce6 zDg arr8 g{o(:.i.rd ca"o,Drc,

JCocJ 1986.03.10 Qo16 qSOoCer or€rJO SoOq?ro,j aaloql er?r) occcgz:) re"Obcior qO:srSocJ (UDA),
ellcao €ror ooroDrlSe 6(,.aj;. O,3::r org:lc dpocd,

tl. ,e- 'L-41J1 1zr -l( *5 CB;,q:-rc.9:,t €( tlr o( 53-.
A ,13 8p, ecDtSi! e<;erc rJrJ c:tclc (barge board) crr;c,J oe.
ts - o-o0 6;1@ (valance board) o8a{ ciJr6 o-orr$8 ortogsroord grdCr:r o.o.
(l Oer6 ErdJSo: erC65O c.:gorr crJr3 Ocl SeJo e:e oe.

?-c- 95)r ,-q,:C 6-.-3 -a-*".

(l) ts oeo ('eo&.
(.1) A, C ecor D gel8".

(l) A uee.
(4) A c.:or C e.:o6.

(2) A, ts oel Cl <:9&.
(-5) B, C ts3r D erar6.

(2) B eo6.
(5) B aorCo@6.

(3) A, B coer D e:@&.

(3) AecerBee;6.

12.

13.

C6; 83oerg S;":co@oc$ Q oraroo (acration) g8d Ag onoJ?r grrrl arUo zloal q?
( l) irdeiSle qidoSoarcrJ sc,Ei 55o €osr eeadorJ€io:
(2) qcnjoeJEo r.r€i ec?o iJl.oteJ q.4 eoJoC 85O
(-3) eeFCorJe;c cel o.::rjorJ 8Sg
(4) irduge ridzrlJilolc.rrJ eoLil 53v ::?ri 'r:r,e- ercl .llo.rSa{ qoCo-ede 88@
(5) :orCaJr6o oor niggdO geJ.OC.t ec,EJ ESO

drrro'd (iruJe!6JocJ g6eo c-,1.8c:o (scptic tank) rlJcdao Jte:c,:6.

cru)t) (ireio.rb gnr(,; cqgci r8rr.tiq g?tr,t.J eatC q?

(l) rr8SGcJ ecjoqiJr [rr3o.rJ ,4 q, i..iolEog e:,71'-., t] c, e;]odCi6) o.
(2) C e)nC g8:o J1.8o- r)o>lgo (. t!,'6.
(-l) D q{, €i,t llo, 6U:,r3 eJ1sl33cr,r. gc:E.,! €J5c i5Jl,,E.
(4) It gSC 8q o::roJo d?'l nri,ooar cge..J d61c r-"rJr:lttrc, s-crrogriJ orarg, 09; eO 3r.5o .l).

(5) 1" oErJ quzr 3(-i.r., eC8d:ri Qoe eJ ocJoqE.

14. .raorrrQar iJ1.] e,1o4@ e{;8 oQ88o c:qsr 55o{Go Ca! ei2od.
t ll I PV(-. (-P\ ('. J*e e- o" r..r -.
(2) c,.urpFgJQC, PV(l, elcg oar 8cJo6-. o:.

(3) ii i eJrJ i rJo'-jC, Jr:9, l.lPVC ero oorQSal o.
(:1) E.,'orJ8, tlPVC, oorGSri e:r ,Jcc€ ;.
(5) cleJdlcJeJJd, ourQF9g3f;c1, 8cicr1-; ::or lil'VC c.

15. 1-.qC of oi6 e:':-,c, 6*Juri;o(] 55c ert:-,r ",';:rr;rcCor .,rt'a, icl 3ir.!O tt5e edQerc1 ,'rt8 I s)
L--dLil E!odzJ.i:, cr:ro iiti(,'ir:t) g<rril er6-:or C(-]Cor.

A D$cr:: (strain) Scsr q18 eel qr- clc, .etrr'rt.
[] o6;io-.ocd E)b)l5)ra (ductility) qareiS.
(l cooS gdcor, (yicld strength) cQoo Serc erldoO 65o cog oO.

D - ,.,(:ir,ouj sri6orr- (toughncss) J18'r'e 8.

eero gell.r ctagd 6i,rJq a?o.d,
(l) A a:o Ii erOG. (2) A eer (i e:96.

(5) A, B c:r-. D gllEr.
(3) B eJtl (l erOG.

(
i

locr-:,6 8qi oczJa-r.
A, (' og-. l) ue8,.
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Ar./20r

OriS q{6$oo q !.LrrC r,retaoJ ol8aro ee:J, dor d3ooj oe.:rcoe-,r olDar 55O qo6n ,Eod.
(l) oooc<,-cj c1E q856c AOD eci?tj ESo 0:qerr c.
(2) oo.iJc6-l oerrQC 8e-gCE Ac.O.! eeOo ecOOO erqor o.
(3) 0o@ oooclj oBrJ 8o9t;l6 cqrgoC q18 d6o 6JcolEg J.ct.doo €aqorr c;.
(21) co.orcioc ee8rJt;l.o (porosity) u6nlel 85o eqarr o.
(5) ooOrCJ OBz:j d<:c 6,iJropEo@ SgzarCo O1E@ cgor o.

1!8c, 6u lU).30m O5) cCococsj ec-re€,r:, eo Eg-eo €ET') c5J(: OOi,O ('rEo.O {orO@(,d 8gaJcr
1:Q. .,.@E Q 1-,r5o 6ee l00.00mJr: orc-,nrf;;r 8C cAe; (TBM)oo irCl')o oJ eriJr.:ec.: 1.80m g(9d
o@, 86910r-: pqo; edOrarc OD OSeO .rC srJr"::rc ec gr{c,'d,
(l) 0.30nc. (2) 0.60 m o. (3) I .20 m o. (,1) L50 m c. (5) 2.10m::.

18. qgr16.f olpoo Q oorqo ouJarc ciq qEd ,.ao uo opp@ <,.lIdro.e Qo 100 m Dc. <r.o@ 91:reU @q@

r,.or1r c.56:;l gqi€, qte.O F@ e161eJo. A4 (2l0 mm r 297 mnt) gO.<5o.J r:rOqr8cnl Ool r]iqg ebqsrl

iro'rcl o ggg e3Or<;o::f lgo-of,
(l) l:100c^:. (2) I :250 o. (3) | :500 o. (4) I : 1000c;. (5) I :2000::.

19. FO dlp;oO Q ScJa oqCer 8Qt-q:,, <-:o,o grrr.) c5crrr cr( Ca-l.

A - o'qJ:r Ooqt'oeal eq8.!J .rro CrCtlC3g.-, url-cr 6.:rie.u (control points) o.'r(:r srlo-?tj.

B e1pr.0 gjira crtO oeior::J oc,::qr ;lEodtd ot2 o'o c,.i13.i.lirc i-rc. :r(6 d.
C r,Oi,igf irlao'u Egr=r o.q{eo 55o;c tSo- t-"11.r rip16.rOo .:'5or o..rrqr o1otd,

qolar g:5,o <1225C 5e,1,JQ c,pocl,
(l) A oo&. 12; t3 ee.6. (3) ('goA". (4) A eeor B oe9,. (5) A erer (l .r@&.

20. 8co-"Jr6839 crgeO€; (traverses) c:OAoJ; oatar qr:iiooo.l gsru:: ee6lor C6yz:ior.

A - 8.:o-i,)rc'8Jloo orcbre:o g]rz)e?O €u:xc,e6 Egl :oJr:ro.,-C eEg OipO Cjroe.c:l Q

c:s<inC c.
B globCo; (!.prdd 59e Osi cric elzre d-:r:-r*o q g e!gr?tla),J i,t2J1 Qcnr 3S9Oc o18 o.
C crgpcl{6 craOOeO €.:.l,,ao Aa gq ;.

qerrr gror(n qqSoJ 8c,1JQ .r?-loc.j,

(l) A e:o&. (2) R lcl8". (3) (' ereS". (.1) A sier Il c-reS,. (5) ts c:o C uo6.

21. €go ugcrs ( l DS shcct) O?rro qlqgtJ 89o 8@,.dq goro SSuL:d ut.rzr i;1d<,';r.

A Optl qlqEd oJulc,.C d.:J eco @!OoJ c-,ort'oa3 Qo x oglr x a;(! 8gc:r(.t- "ll.
B uoe dqe -,-r 53rJ*= a-.:-c' b\L-r\ - -J\z\ :, L: - 'J - o.1. - ,- E;,.L t [-t =t:'zi .rq

PQ (,'
(l OgaO 3 C OclO EJlo'O oqorl ialcuJ oSerc e8r'r ric,CJrc.,o Q c.

,'.3-1 4 )P - ^,
(l) A eo'.G.
(-i) A eoer B e:e&.
(5) A. U e:o (' 8o131' g ,;.

22. c,o'lloiG6r5r:r .r'qa,?n o:-...1-1, E33 i',rtoc:i (slab) ol:lrcl$c ocQO eqcrr qd; d;ro Oq' oe;au 5S<i9 Q

cl:eg]trj 3.r c1a) Oq.; c,?oe egrsDcrr ('i
( l) gr:SCo;cc, jrr.,,-d ir'Oar::rrr, oorCrBJ :rcor 83r,1o :eo u6',,O erqetr ,A@-
(2) (,.arC$O .jjts,rr C3:-,ir.::, u';:rr:r!$,) oig :,:cor:r q@o on, o9e:dc,,jic{Lr'J oJo a
(3) ic.ro e:qor t5:-,-, otJe;dljiC.:-r o'tcl:.l cer'r o'orzJ{C::q:lr 89r,1c
(.1) itrdo q.Jo::rj. orjar::r, o'OoCijt5jeJ ooLiz) o5] o:rrui$3 c5r,:-.r 83i,1;
(5) rr':arC$:j:::r; o:q:-'r :1[L;, :1g,'r e<,:rr 83i1-: oo u1-:,,O e5c.ir Qau]

23. 3Jr:rrQar arco) uO6 r,:r3o 55,v.-, odc2 58v;d .::'?-r e rlrcl.
A 5:ju rla-..1::r c: s,-rrLJOarAi ar:r:, j1 85cr
13 SJorQeroj ESJo.i c;rgrj: .'6':: ::C8.'3ca*:55o
(' SJurrc:;l Qor:--i.':r O3:,i; t:i:ijriSe

r:..e-. A, ll ::::r (' calssr 5i1JQ odel:, r.nLl :-3rei.i,

(l) A.,g?,.
(.1) I3 c,:- ('::v6.

(2) B oo&.
(4) B ecgl (l :iOAu.

(2) A -o ll gg.9,.
(5) A, Ll :,::,('3;1'1 r- ;.

(.1) A iir-. ( eeG,.

l -.3 a-- .-( .JL'.
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24. ga:a:-'71 odc.cc 68ocC e:ol&) qaeJoe.

A t;>rrr:r:lrO (Ductility) C rnaJEorc (lbughness)

B - qoeaolorro (Malleability) D - n"edz,i)e (Brittleness)

(e.q]u)loJ (g..Jrzr,d (crane cable) 6de-ri.zr'- 3$e ot:r,r tr,r86) :rd?t eggrrsoc
,.,^-t. ^- t
(l) A erer B o.

8Fc gq gor?tr e.s;r.o

(5) Cceo Dc.

27.

7<

26.

28.

29.

..11J,8rsrta e rsrs arbd i,.C 5:de.:rqoo 83@ ceqoc pgg e.:1eCg@ €O.i a,pto-.j,

( I ) eqjd o)u eroi89 (F,lectric arc $ clding) .!.
(2) oCe qlaCQd e1d$g (Oxy acetylene *elding) o.
(3) ad Stprl eleJE€D (Arc spot wclding) €.
(4) J.ei.uJ 6e{Qc, or5; e:rc9$o ( l lG welding) c.:.

(5) c.c-:.lro Ed$.l crg c:1a38o (MIG wclding) d.

:-t c\ e-(.o.bl g:: )-1 ,tue-Jl;. ,1r,< czrfC -:E.rC,- 016{;-,::- q::C ..r

( l) c:oo elOECa ou.)e'roo;o Q (compression ratio) Oc:d iicrgga tlrs al]lJoai:rgrt jertJ o()g(j cCgar?i
rar(: l:):rbcdcr(iLi)li(!o Oar OiA o:.

(2) ccrgrar::,ir.oer OocJ dC3r,;rc=r e@8iar qgorar oc:gcl d?rdilce eeOS.Jr.l gpcrcoocJ eror errO ll:.

(3) c:rOrer.uc,.c^:zri fl".s5f Oa{Az:J osgC dCt?r-JOC.tj ccii dSC nle r-:.

(.1) Oegcl deli9oro g1@ 0o 8O o3rJ (four-stroke) $oror9 c,ponl q1o.
(5) OegC-l ejaia-J,^i {g?:)?:)(r?l qO.i2 ocJS gord,.J (9.esrd.e(: c1E u".rj6 giirl6.!!.re)) qe.r,r.

oCr:rJr 8ec:oJ (foLrr stroke) q@rq 3o1-:o (spark ignition) de{5€C or.r, ' sc-r..l .N:;,ba e--rarlr (valvc
tirning diagram) ituo.-J {(d(9'al. ieee J1.: :3J3-.5)u e?o oer<6 lD('l)ii(r Oloorc e:c,,8:l rocci .rJc€3c.,

(c.,rir5)e,F.d) (,E)ruOdJe'1

(2) Atu) C.r. (31 BcallC-. (.1) Bca.D-.

TD('
I] DC]

IVO
EVO
IV(]
L,VC

CQ Sqrrc,

cO Soio
Oet€6 ?5e:!a.r i?tgo
SiirJ ?rcrr()d gtSO

slc9d, ?terr(,.^: ira8o
E-:rJ ?tc,J* .,i8o

I]|X

(t) 262.2 (2) 200..1

e:rgrzrr 0c:cl DC€Ol:r oOSCcr
(l) 5: I r.,rcr l0: I ctrJ o.
(.1) l0: l ;r:r, l5: l qarj*.
(5) 15: I or. 25: I ca-.J;.

e.rd0Nzr r:-, r1.lrco (turbo chargcr)
( l) aai.j. Ll .rju,Lr iil ::rj8.
(-3) cjo'C:.::-u r- 1r.l i*ui.aJ8.
(5) riO -re-r gg re;;;:-r idl9qr

(3) 164.'1

alaclrLt.,l cb.)o'cj,
(2) 8:lg:cr 12:lqoJ*.
(.1) 12:l c)3] lli:l cL)J c.

ell'] dc..,U,l'..: (super charger).
(2) dt-8c ilro.JJe:<tc; :iJ3.
(,1) ql:lor-. oc,r oroc tgor:, i-1C sJ3

a;g- o.l:l O3.

(4) 59.e (5) 223

30

I

l

. r;.srl-i :J '-:rrJojn i:,.u.)! .rUd3r!o.:ri Ordf g:er;--c q3ai q'1

( l) c1qtl-'ir9 o.-:r-lo 9,.r.16 J-r:-rli:r'o, 3i-,rj ::rt>r-o1-' Ec,':c9 3J:ro3-';,., c,-:r i,1- c
(2) ttzt:tt:c 6ilai:Jiol{ .!{,3-1) {lL(, ojcJ si:]- e'1.::lr{ e ial.
(3) .:l:1ve-e d5J3?rJ C|elllr:l rt,5;:rr- :.r::--!r., g.j:c'il c":lrj ':J.
(.1) E-.rJ ::;rrr-i.1- ::lc,t,8 CJocr.-, crz-li..rJuS :)t)-t(':. ::r.:'c,3 !:r:r3:-';' irr 3;rr1 i,3
(5) 3.]1.3 i5urJ-J i:ia)ol\re s:lui)!;v !.-r:rit (-,3i-'aLil,-Jr. (:a,8.

IIX'

lir;:-i:A OJ:- c(.,i?.



At,/201

31. EOssord (four strokc) e?rJ€Oro ?elO qdoO (camshati) get<6 oOod (.r) 
".e er qiod qodoe (crankshaft)

g@d e.ri.llr; (r) irod qporarc (.r : r) C?c,.cj.

(l) l:4 c'r. t2) l:z \:. (3) l:l e. (4) 2:l a.

32. 85c.:oJ (four stroke) drJScrn E;. ..dr OSalqi,o- i. 1500 C nJzaloO. o9o
qiSc?r dct.53)J ee.d,:r, 6rrq?
(l) 37s (2) 7s0

(5) 4: I c.

,\,..{'c,- 6i G"4"1^. ^ ,

(s) 3000

33.

3.1.

(3) r000 (4) r500

oaen 6tl?od<5oe <J936:o ercOor cru ebOSO?r (compressor) oSoci :-,gocJ,
( I ) o-e6, r:rc (vane) olJooC OCao (open) eoOSOa c.
(2) oed4dldg (screw) oUoo-cC qli- ee,,iao (semi-hermetic) ee@SaJzr cl.
(3) SdorJ (piston) olloc,.d ce..iao (hermetic) o@8Oro c.
(4) 3do?tl (piston) olloocd nl1j er.r-,ata (semi hermetic) ec98eJ:o c.
(5) SrJaaJ (piston) glJoo.d Oe,,ao (open) cr€8Ozr c.r.

arlJFqo.U<-,Jon c:.CoJE9c ardoll r,lcrc: oOal 69cr.@ Q,
( I ) ororoJ oe oc O1O 0 8Oo- q$ o-5.
(2) ororo-cl oOoo e-,iO e 8omc: c-,1e o-e.
(-l) oroo.cC oOoo q! O SOoo qci oO.
(.1) erosri e-Oglrll q!.1 O ScJcld e,le eC.
(5) r,,roxr.rJ <c.eoo cJ3r 3a?tJc 8c:rEr., lrarE.

35. ,J1oo,J q.:slooor 8cJ e:{;6ooJ A 3oJo.C QrB :15 C q, B 3cJ,r.C qr8 j]'
l0 ni q C So:J<,-J q.8 15 C q qper. A ScJc,.cJ Oo{6 ooclr 450 rpm 1r
aro C 6oJo-cj gos; oe oir (g-?ercrost, q? : ,

36. SeeCj dnf€o?' 8€3Egbr o5airc] (swcpt \olumc) el3) ejjerE) (rS()c., (clcarancc volumc) 8€<r-e-,€uri I125 cm
c:eo 75 cm 5. dgj€r,.6 o@8ozr ngtt:roii c.r:r. rr,.u.J,

(l) 1:1 :lo. (2) 15: I c. (-l) 16: I *. (,1) 17: I .:. (5) 18: I r.:.

37. Jr(9<,..:J crC<e,J5) o.E)l5cr]r (three phasc) 5a1Jo, /l{X) V, -50 I Iz. 
",'L)i5(.t) 

erie.!e;5-
€eOdCJ ?.n€ C.-,, 3C1jc,'cJ l:lgr c,rJdJoarrrr-,r^l ei3-. e. lrJirc, tQorQcr oo, 1*uJ,

(l) lO0 rpm

(4) 1350 rpnr

(2) 150 rpm

(5) 2025 rpnr

(3) 900 rym

(2) 400 V :::-. 46A t.!.
(.1) ,1{X) V ere-. 54 oe.

(l) 2l0V ero .1.3A oO.
(3) 230V csr-. 5A oO.
(5) 20OV esrl 5A oe.

38. cr.<r,uraro 50 Hz oo g:6t .a56 -16 c.:al:gclzJ erJetr ,rOCdO og lfi) pF c,r6gl:loar g8dcr.::r,: (rcactancc)
95).cro<trr q?

0 2Ps) r'tr lLo'-' 700 --
r-rr $sl A) *Osl (5) ,€::l-3

39. ecQ jriJr ncCgc-,SC t;r,JCecOo oqerr 3gG e,,3otJd1 qroor::ocd(lEE) o.Jr21-.r8 qqa q8crr5docio
8Fo gdot:i 4Ocl q'l

( l) e61rcloo (fuse) (2) 8184 oSuJ FQarc.: (M(--B)
(3) <,'dev irir .;8.:ii FQoc (R(i(]ts) ('1) c'i,CoJ:rc (isolator)
(5) gjro d3euc; (main s\\'itch)

40. e59 gg5ra (synchronous) o'oi;5 errOr:l l-,:>o'J,
( l) qrJ@ozr j.JrJ e!f, llJil-.rEg.-' cigru e,a !r- c.
(2) eorgt qrJ@er?:) c:.ec-.rd iic,e! qicjJri,L. e.
(3) oOco eg Aoo€C i.O :ti.ll(Sg.-, i?!,i.lr! i,?t 0J .i.
('l) eOo* Scttlo ::r,Elr) itito.; gic! r;zr 3- c.
(5) cO;-i.: 5t)J o'eerej :tij]aSerJ qJ"-.1 c,al 0j c.

loaillS 39:-;



41. o-gfgDg1ri -aeg (series wound) 6.ojoJd?o, qccr.OoU OrJrc (/..) q?c oeod (A) ecer OucrUoro ( 7") o c,zrdi-,ar

qaJqo aclo{a:, !.C.e-J?t ,O qO.q gcCorJc- 4@d q?1 , l, / l_Z; 1r, /' k=.t>( l\-,/ t ../ ll// \', ---x-t ,z/ al l\1,u -,,, 4t,, L ,t,, . 
,,

(l) t2) (.1)

At,/20t8/65/5-l

,13.

eg@ c,.e3.-,,J.^::o OgS '::C8o ereJ$o orJ8c dc,i, <:5:-riJtrero 599 or eOdu;jd Ec:@crl c2ocJ,
( | ) etdojorcjed :ocC4JicJg 8c^:oc 8.
(2) do.COCo.l r,,od SoOc E.
(l) docOtJed gJrf 5o:9o E.
(,tr) r-. iJc,.iJ<,."d 8c9c.: 8.
(5) ocz:rcdo"d ScOo E.

?'to.do art,J€' jrriSaJ-,JceeJ (Field Efltct Transistor FET ) or eeo-a{.J o]1tt c,qo,d qoz-r r-,,rzJB.r eoe;r.o

ocq?
( l) {ocJc cosr gni:ici ((iate to Sourcc) qoil I'N eeJCo $.oCro .i3 op).J1 ecc g4 c.:.

(2) {,'rJc^r e:or golicr qar,J PN ceoier.: arrclOJg oc:J ::rioJi e..: gq c.
(-l) {uLio 0ror gerc.i eSooll:>J er dC; 3; lq o.
(4) r:'sro,JrO:-' (Drain) q.ror eur crOd5JJ 3L.l 4q c.
(5) tlgcJo oc::rc,'Jr3o crc otOai- ec 9rq c.

Q qi8 u5oJod .:.orc,Jre ;cJro (Drain cuffcnt) ,.4 rsg 3.: d orr c:Oddr ooor coqo::l 4Oo CordSc
cgcrl oe c'l

14.

(-s )(3)

42.

(l) oor.:.jreo eel g:nc,cl; qard !r:* ,V,,,,) ,,t !:l goo i- )J.i €r3r

-:"-* q"a'- -: r--: tV I ee- - J.

(2) o.esr.'JrCJ cro) girer qs)J e3-iJ(,r (V,,.) 
"O.lo 

tl:-,rJo oer i'r,:,..r
q?,rJ DF.r.: (V,..) Q ir€ .C.

(3) i,'croJrOg eier gec,c,! qt;lJ Ooi,c,: (V,,.) o@Co {orJc ere-" goi,.-
rperr 3:.:-.; (V. .) < q!.r .o.

(4) ue;roJr3J rjdr gr)e(J qerrJ 3ruo (V,,\) q! :-,o q(,rJ p:rJ-: e31

g:.:-,o qarJ (V, *) Oooc :,re .O.
(5) c,oroJriJr, ar3r gn,i,€ cr:lJ OtlJ.^: (V,,.) e-otli€ {:,rJc: eo 3:.t.-,.r

cLrJ :in.,c (V, .) { oo:te"i o'oroo. -. -

o'i!,-, oi,q.Jp rio.:rjie;r or eJod?'* :j:tLr l3qr-^i qOr-. loe16; e:o;r c,'er;?

( l ) ;1;:o:r e;:rg ;lJr:, ol:.1:de9r:r 6;rc.:l5.
(2) ;ttroor O:oe -rJrJ qe-.iJ 6(]Jr"':15.
(3) ;-.1.]Joar C:to ..J.JJ, aqto.j Jreu?t 6o:rc,':r5.
(.1) c(t:u:-. irJr., eorJ ?tr ooqtCogiit 8er.:gE.
(5) .,)Ctr'r6] t r)irr- qIOtnJ :,ooerc6-r dc:c]l.-d osaa

er.(,'!r.l' r,,geJ crojd Q clo.

-t5 \'

.15.

46.

(2) CeeerD::o.G.
(5) B. C erl D o@G.

(3) A,If eesr C-- c:o8o.

r t -{t-{\ r -r-- {.--..'h u J->-,'-lF> ,'\ \,' )f-)*,
| fl)_ l- | t1,-''' 

I +-fr ,.y Y 

-11,-"-L"_ )J

g3)tt
(l)
('+)

t!.oli).?5 .jg:)C

A !:ll C cro6.

B('
g4oJC qOo e:Sod q6;u c,'3 qe

IcJrrl8 8!lc ac5j6).

A, ['l ou, l) sO&.



47. dluerC qrz:loollo-cj nrJ:ccojOro e lJOl' (operational amplificr) oOcCoS.
V

c:SsJoJ -j!! ee€dCjorrOo Jp1lr-u1, vV

',2
&

Rl

R2

48. sSuooC qtdoeq1o-cd le:.Jorr:l@o o5jooal (operational amplificr) ercOtl Oor r,.r:klCoor o:"e erqrr;8.

e Si:jo-r gi; tzlu;,; (V ) :e orJ c?

(.2)

(5)

(l)

(,+)

R2

R3

l+

,.+ (r) +

49. oJr@8s qLrJ eeOdC!.cl 8c,pJQ:, oocJoz-r

RC

(2)

o11-:,{i; :rr.tleJc:l qcC q?

( I ) .r,,55;O
(J) ::,r:.-rOn:r;

(2) locl
(5) .u:ir :-:r:r-

"M"F;,''b?,

ee,.lirJ erjo(9.gl&s; (Jc5(-.cn

RL
<.:3e.:; s-erzr o.ar lozja-

(+) li)

50, er-.a. -.i:.C.rs6 r rr- i- -1o..15 er,l.: iooc 35g oqr-.r u:rJ:c):i.! (renewablc);rl:]6 g3-.l;C o6'1cr,



t il ,lp ,r ,i
Ar,/20r 8/65-S-Il

,1. : -.r- 41 c t t"t, t,^i,tlf ,tu t t"tt ttn 4l! Rithrt A, r,.,r,,/,

Ooo qooco i ... ...... ... ... ... ...

or,gotd :

;i'1 <r'qrO g;lo ogc A, B, C eror D cploiC
e?'l-d ooo6d a6JLr 9-e. oro€d oooo O

5.:Oo caog15o ?ire.r oa6 Q{D6.

;i! osrb 6{de ocoooo €E o€g o{Dr c|.@.

A oorooo - Og(Doo OO{DJ

€g 2-e)

6cog O gC?ticj 8€eJr o@@ gd6 oeodo
eec.rcrzditr. oots 8Q.z2J1 oOO gd?t {Joo.d qO

o6loc q18 o1cJo63 @Oc c.r4 o. oO oO goir<6€
G€q:. f J:, 9r rd,,ci ':, q (5m 8Qq-1
d(.rrgcriro.Jjrjra oo O{t aai q &C?')?t16).

B,Cerar D @o€d - 60tDl
€g ro- rs)

Je?rr guJl;l ogc Ado oo6d erOzJOar orJ.

:r5 e "a e1'-ca8c c- 9 --1.e-c. L5 3--3\*
d16oi ooJJrooor gcdar ooOoO <:9drC
SgeJt er::€EJ:t. o.O .eqo, elsdz:) Cjd?ti
:rotp8 ecoOO nJujn. Og@ (1'I)S) t'g cJ<'6e

e.@4.

c.Oglr{t gjE) egoO 5o€o :o3(.t€ qJ$?tJ g
C,g A. B, C erer D e?3roeC Od 6€qo. oe6ed
Oro @d, A olaro€o CaO Sodo e:OQ cpo;r.
eelo or1.r3erEo nr:J re.qofo.

[a€0.5 tQO AEolT



{L/_20t8/65_-5-tt _
A €€o€co - OE(D6|' 606l

g.d?r cttD@ O 8@p61 oOO €do oe@d O e3oc.:oJar.
(drl dC gdorc,: oqeor 6c.:@o C?Q€ gord(, 60 g.)

t. Jt|jocJ qrCao:trec.j Oag al)c,?tJ ceOEEn coz:{g o.?oro€e6) esgc.(J;n ocr?')oE. cJgg olrjd, c
eod q?o A dar6o oq8::j d6a O: dg eQg oer?e)q, B Oo6lc oqgel ag?') e- .r1dQrcttCg(i Jgro SgoOE eesr(rr {rrE o?Dc-g.i.C.t Oc) I : I oSOo<foct oQt'lo. gr.:g1o Oro OfO.,;o!s(Jt<)c3 <r5grs;.Ja qa<i o.?r]olE).)

r:i - 1,Q ".-,c.: -s(o-" q=- Jr s;-:_

e)J3L\*- Tn- :. r?r ( I. Ei 333
e d:.,- .,,5a ' e,(: 

I

IIC -go'e l

lia '.,.- I l
T+
eigld9 I

ood@eDoo.d€d €o(ljrJ{D63 co€ol €aE
r:i - ,.1 :,- -. r (a^ r.- - .t, -: "

(:Jeera tcJr1

Q. ln
l_-tt"l((.a€ 603.)

redel|6 8QO alldo)



AL/2018/6s-S-lr -3- Ooo g.oo : ...........................

e.r!:
va! lrlo.?tJ

6)t

qQ?r c{o{ , I 0.08.2018 4@rO
g5;ier nc,.gl , 1 2.08.20 r 8 iro-ojeuJ

..r3Or {1;e
l:l eac- e ro.:d eqfgi)

0g q.zcc.r ,

F.T l6sl04
[.J01).5 BQO AIgrlT



Ar,i20l8l6s-s-tl - 4 -

2. 4@rS O:-.a1Oc rlCg georJ !ela)!cJ 5:Jurqc''; r..r3-\ -)L-iQrt ii.eergC ilrJ0o r89o.-, o111ele

nJOC 8J8. o'Oe i,rOoe:ret eQ65O oqr-.r ogr:je i)q ar:rlrd eScr qr.-,, 1L-r -r-:ur:rSc. 41.rr

i:qe'e:1 oJ3. c1 QlJl c,.di..; (grill gate), ,^:Cg e:tiarJ oerr-e3 r:rQc 6de.:rqoc 599- cJ11:r-.e'rr, jrra3qr i,i).

(a) q:.ar ot(,'e Fg 33lC-jlCO 89e..:E 39o oqor 6"3i,.--r6 a.Jg gl?e OO., oorc.j crfiO.-,
ar'ciJ3L) ai-

(i) oc)ar 91qle oqerr Eoo-r6.'tO..re- aO?,rjo ciiJ:,: :rt-r grra) ('cr3cJ€; @C.od aO .IJEJ5.

( rl

(2\
(c-q"!02x2=(H8.)

(ii) .c.99 91ano dr:r Oa?O i.jrbr6i ec9.if,C :.rJoc,r:J Oi. :r---i:') 1-'.Jl 5-iO ue ria!)O C(,ri'.:j
c.j(!:rr qlcgi CJr5.]isj .'ojJr;i8L0 {::grr Cif -: !L) .j)!j.J g€6d 9:.il..i1 5JC5.

(t)

(2)

{cte€.r(}lx2=0113.)

'. -.' :, - - { -: -( r- - .3:: :r.r . c- -.8

(t)

(2)
(('r;ls:r02x2=0-1i.)

(ii) oeo ltr--cleEg o5:rjur gdrr ql:r eJj c,3et -:zlgcr1';- .r\:;)dQ e(,'5 lr'C $ ag s".4.
or:liidLJ r:.(-er :l5gr{ti. 55o.e Q co 4q $;rOr.J:-.;C .::i:lr,ri :rJcJzl.

,, l" ,ua

(( ) (i) ooll5 dgorSc crrl$zr Jir.r'(r)€,r:i t1at.::-';:r:occJO 56o g.i<1 9-:rar *11.9)o::rjon
tq5)d :j)O lJJi,-l5).

(t)

(2)

(r)
((.ia<rn02xl=063.)

(ii) c::ri€r,l jld.tc-urrlg8 r:rr5€n oeJl,oo:rjs.d crJrJ'orO cl.lqcrr rlrrSr:r z;g qq qqrl-l tirJClrtl
e t::rJg" otldd ::l€ oJe.lor.

(t)

(.2)

(3)

(.+)

(.agi02x+=0tJG.)

(r) (i) e.ic, rJr. -t'rO e.-r3o olCC :rr.rsu )€.J

Q;r,vr5cr o€tDd cllr:i.'5 l:rjC5.

l"rkl6 8QO ol@d?t



ALL10l8/6s-S-rr

(iii) crol$n Oli)oer€J qOorr: dgc.: 63dco18@ c.:qerr 6,JrJ 30:sJ <:ge; osg.lEcl gA eCssl
3rrO?r S$OJ qqorcC EorJ8.

(l) Jgc,: osl@c 55O o:qerr ocilqioo gq <r.or@:: JiJo€ zrr@ ?eJ dr,: o-t:lCdrorg@c)
oo'lqctC ts<,orrl ro JaJot.

oe:r€o OUoo ,

e-3JtDO : ...... ..

(ceg.l 02x2=(I18.)

( II) ir.;o osr@o 55oO Q q18 Dc o18 8Oo $lEo cCO ?Dd;lrga, ceqerc Jg arg,
ui|.;d- tlJord,c 55o.O Q oo o15 $cr@clJo o€nd e3qo2'l l',JEl?r,.

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

rfr
(C.;zle602x2=(ll8)

(rh (i) OalU o rir-r . i'-.) )r rr;\ l')(r;:-\!ljj:j (r()l(n ) oj8ar eLrj:-)( ) s.cjjt,i, ,rgJ-U -_,ljo..d :re i:),J dg
15tr;:-u o::rd l) 1116 r1::1,,o inL, jr€ utu cr._,ll:rC 93gn 1Ju?r\:;l.

-gLi i,1,,,,- :

(1.rqo-', 053.)

(ii) 58'10 cl;E{gorer gercl iir.! 1500 W orJ. ejo t5ruor oso 02 ol8z:J erCo ,,,.U. Cqe
do::uo (kWh) Oql J1.2-5 ::1 crq,es s:6;or e'riO ou:lgo oreo l:>j9-1 g;da,. Q:r -)0:r.
Orei;C *<;orr Dcfl oreJgl !rs;5'i :rJ?io.

(c:ta<l 0-58.)

(iii) o-OO r1-i:,.orogS oslis.O r:lc;ge :sJo dJrcro::r, 230 V, 5 A er;@ cdeOo*C ErrJ
3lro 65g; €lcr .!.aac) 859ii r:1,::; c, elrr. a.OO eeoOr.J cBC ecr:e.JO<r.@ Q Ag Oc:
a-.16 e.<t qruqr JgC::lr c-.i8gi Jr:re-d qtiJoo?r qe oc:lfOcarre,c":5cJ {cr o61 or15
oo61Cr".9r5ar ejeOe,,c eigo 8@c.:etotcc{ orlo ESgr-, oc:lJor e qio. dd o6ojo
230 V.5 A 1-..er.,ooC $cr elJeOo :lr3ra ::-,g errs cr?ojJc! ergsJ o;erzrSC c,.ee-Je,:rj:r.

+ l2v

Q.2



AL/2018/65-S-lI

3. (a) (i) ;iidi:rqa {cjl@:: qg c:r€g 3e -rCP o,ec,- c3ci{tb i:3ar'r e'el!]'rt er1-'rr c:Jg
(('\(') li6 e:3r-'gio OSaJ e.:l1-l?t)..::,?rr oCa oreol 85o-O g:-'<;iol; i1i83t!- dgul
odq qod ceqr-'ul e JeJo

(.1)... .................
(Ct3Q-!),,02x3=063.)

(ii) c:-.rro,r3e oU9rsiorc,i C -'.e.,r('i (,:r?:,- Go'9i5 eJru'61rC ;1j or3oo g.jQo ,o.,

((.,A9i 02 x 1= 063.)

r.r(.!.! !ta ar.,lo .i,j'.t
( iii)

(r) (i)

( ii)

\c) (l)

l( Q{. lr2 ' l ' (16: )

ielr.lSn 9:ri, 8rl'ori oc arJpr lrUsTCL)ol6'll-':l dtcl ElCS:rosJt' ci6C-: o18

JclroSll, gO.; 6Jr:rqaro.-, EOoJo iur E?tQJa t1€td es:rl d gl3"ern :-'1;C::r o15Oj

- n : ,5 i*': )--' O€5 ,.1?t* Ll:tc T.C:a'

€(olo}6oco

qoar(.;c'r ..JorlSo 9ll qljCSalo ::gcU.,:- 'vt;leli59
erqoC:rJatc.,.

(aaqi02x6= 123 )

eiq3rr lil,) 3-.i8 €*rei.iu] tg€td

(t' )



4r.l2QIEl6s-s:rl
(jii) Ogr€ ('r:lcl.js;.:C c:orijrc18cr.O Q e-C:rorr di€,,: cg E3!o; oodd eeqoai oJe-{::r.

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

(C:agi. 0l x -1 = (11E.)

(i\') 20'Cl q c.llo-$j!?iir :oJar 11r: t; :r8a irooi a;u:oJ<:;o6C 30"C atej{6L,Joo:5 q OatO
l:lJs C; Zo/c'a u3llz;,..i:iol:s c15 ree. ,,j; glCo :eJ 35.C,.;dor{ooza q e6?, C-rq

Oplez.i 75 mm oc:ca 65rjers"c 3c. 5i,iJf @q19 oo;oo aJ::{a.

i/- ai-^ O!? \

1. (e) $rdJ- ucl AreEi€:l^i Or-.aii,j1 3J- ltrfl 1..1:rjo 3rl ( tu:r.,rr clts)JL.l.ll a,_i OS&g aqetr
::u-r.joC e:jSi:r:, ui,oJi-rs.;ll .:6. O1,{ o16c::qc_.r.:.r8o.oJ3rooai ceqo q18 glU3zo
:rta(,r3?t Co- ilrre r.jo c]]ca)rr .j:e-3j C.t(].j?'r dai :::r,otul o3l.:r cJif;o.e:ri ulr ,ar]dJ qlj€
dc:il..,:i8 .rtl-8 eoa',r JJSi {:r5.ilrl; ;:ri 0.:o6,i :r.j 35S,:.O ti,,urcd q L)o lj,:rc:rJdJ
O5:r-, -rttoJ i'rilq d(-Ilrurojrr;jtt -.:,5. oa;:--d:l qi5€ .iCraCA eC;6 8@dq ogC cJL),
qa8 t;lj--L:&r5 (i{AO.l(Jci 6eer, Os orrJiyGzo q(?ta, ee8t:r odjllSo{ 6tqnr u.aEgJcJ crordr?r)
:i-:e .3c3-1r qlr o3r5 Ju 88gcd OC: 3 orSOocJ r,.:,::iJor e ctt;l. (i:b_ :-,,:rurJocd gC: r.;

('J-)io):llr!r ulSgt odd !;:.6'oqgal 1':-, c,l:x.:is:r qnjl..!r g.l]ce(,J Sirr?' (,/a etedatgosrjl)
5., i]tt,r.
(i) go'di; ecr 3:-roCca?rJ OelobJIaJ :-,ull:rcocC coooc-.i els5,r-.t8e eqir,r.l_l:ri

BF.t ;_^j? a.iog; €€'Dd o:ocr c,.i$qo .!tc:g?'i o)qr.r?tJ zDJC').

(2).. ..........
(CaclttZx2=018.)

(ii) eri, :- urerSr-r c..2gC i,:tJgin.i clreJj)c (,.rljJ."c ."€9ts)rz'J{ti.,] r,Jo{go c.cotc l,lqodozl
bg,g?r-)r?r J e6,!ar oq.od :r :r- -l-, -1q- dJ:- .eip Oa r.8:.3 raq ttJ55)

ogo6l66s! eoco Or€odOOO €d@

( r.)

(.2)

(Ctl,g-r 0l x -1 = 018.)

oqerr er16-,ceO:e 8Qo-clg

(2) ..............
((:edJt02x2=C1-3.)

(ir') c,rrar e.iSqc q135ci orocretJ e5€ cJ6.u:C6 o{-6 e.inJe eEr€ icr errb.i c:ul e.:z:leec,

,JgclJ air*-,-r eq;5 .Ji3?ri o:qo:li arJdo.
g:lii., vSoJ ei-:n

(2)

(3)

Q.3

t-
L"l

(iii) ai :.rir::rS:r .?iccJr i:e,r:rr,r8oJo giC:l egorl oOerqero
55e ,t6a-l Cjdru]o iris ,r8 o€bd g:qelzri :rJul?,t.

(t)

(z)

['I F /5] 1,1U i,or-



t

L/2018/65-S-rr -8-

(b) (i)

cor:ireo ejgeoJ cara?n

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

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

(crslsj 02 x .1 = 0t<8.)

Or;re:rJ.,i ESzJ o'vgqo-orEc-, catero'..1?n oaetcJJ eiUcll dlr;rc{8 u{-E ilte"qg ggrs;c:l

EJSo ESoO Q ee6or d1@c ottl e!ir!,r?t Q:ld ::lO ?eJEJl:l.

(t). ..... .........

JrlreJ (ir::Joi-iqted oaere}i 35:: ogoz:rfi v{-6
,{'.3).! 889 ee(i3u! o'.:]jarii)6j e.:Calri e-our:t.

(cAgi 02 x -1 = Oltt.)

cJq:rr Jr.l 1,ro ogOoi$qo gii:.uc

(l) ......... .......
(al,Q{ril 02 x .l = {)63.)

(ii) ;arle.r,i p5o agu:C8 o{;8 eo6:ecoul Q q16ie; ll{5 g.!r::r..{JJJii e(.:- crr5-olil:r.lr
OSci q18o !,la 9e5, 85Lto oo€;eqr ci(,u)rs cir-' .1r2-) ut e c-rrr:i, rr-ls:r d( rui!, rt']uilr,
('(st ,, oc])cr J]t:) eulE c('(-l5.tjei i;.lrrotrrrl!.r' gc.bd irqs::1 ,5.r31i,r'

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

(2)........
(61"19{)2x2=0-lt.)

(iii) c,.:rorj; e3el c5ci3 r',aJo'r',:r rc6s- (CSR) ocei '?* er15 dd 9e.;C c.qllC rs-Czr.

(;;t nto r

(iv) orcreJJ g1lJ.: d6:oC8 ertf;6 erqc-.r r-'(,-6iDlaJltt :e16;e,OC i.:oei 55oO Q c2oeorc:rg
;q g;,re,J oc.tDd cJ3) dg 8o:,JrC: Q csSor rJ1fro .irl: g!r?r oJ1d3 do dlscJ erq3'cl

zrJui::r.

(( ) (r)

coeol o.e(r qq t'o.4

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

,, A - ""- ,/ ^51 ^ r-t^

[?rOA.5 8qo arcaJ?t



AL/2018/65-S-rl

don:rC e ::r6:cJ 55-€ ea;: 33::ic
O::l::to::_r g;r:-.:t OSI p;
.il:l::r":,o laoog 33rr.l
:,:rllGo elirlJ 83:,1;

(t) l-.r,-lrrJe J :,:l53o q€ (,r3r.: ;{a:r-: :rJui?r).

\d)

9-

oiJc eJ6.-;:ni8 uif;5 qo1-3:l- q.irg:r5 pc.:.Oc oorJa2iJl 88r:oC oero c1ic,.O.

i:r:.c-!areer l,r53:a -4gO dr:o i;o;:r 8r-r

<1odC3ar Jrce 04o1O 01;

J;:r::r*::r ;13ai! 381-,1*

C:rsr:C :;cor Eo.?trjid e::r.1 etr-.*o 3S:,i- Jt. 1.000

Jr.500.000

J(. l-52.000

(j.. 2,00t)

Ji. 2.000

i.. I .000

J.. 2.4O0,000

(1r)

1",1- i,.i: r

''^-if) '.t , l^_ -_i..:- 1 ::-_:1-,,-;i: l^t._-, c_"_*;a .:.5:,._E J-rr*5C
.-.1-,.,a'--r'' -* - a r - : "- : , . - :- ^ - - q : - : :- , ..* :-r:t.

/r' np-" nrF \

eqcr'di- cerr, Sl"rCclC a3r6ia,,a Ltg tlrurJc lqol .'().o..rret- lroa)r .'! ]]-L1c-l."Jt9:re
o.(.';: rJqi,r olto-c1 <1:r- eri6n o5orr1.oO* 68 oJc.ls:J tgg-uj rl! :::rs..:C ;ilori
rL)clr.j.r fr-r-:{,,C ;85oud gq3-.ci zrj!. oOE Q rii;rg i:cr g!)?,68 @C.rsd
llLiCa.

(l) oL:rorJc,r-l o6s{-irrgo 8E,r.c5ed 88O oqerr , .....

(2) nOd [-tr{ C 58e e,qa., :

(iii)

Q.4

[]
[']

a\edo[qortcb 6!0
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&A @ ffi6@ 4.-qa)fr /
€ €oo) 86)0 accrbdoodqo € aodr Do)o oC.''"'l\'fr't,Icf1,,1 F\ i l,rj ,,.. Sri lir,l,rl).r;lr rfd
6 eodr no,o .q.rtloagdq.) € G.ar Oo16

^x,'r,. 'I i,, ,ri,+1r.j i ' ra, L,

'rri ts r,i Jl. {,. i d,.,. .{,+.. , lr,('r1.,,1.,I\t,-rIr,,,,t F\ '-r, .. 
r{,. i,t,r,.

oeobooodeo € eoo) Aoro o€o)booodeo
nnii'Lr €ti'irdrj I j,t d,, J, .td{'.rxin I

grtlqt.I' .tct'gi -ffi clFI IRa'CCC e{te} t]tOto.r. rhrlx .roaa{.{r+r

@ tr tr
go6@do{' otd@ED@A€60 II
6lungjlu5uS 69ng!gtr uofluab II
Engineering Technolo

)i'1 B, C eor D o-orode)@al o:oal SSo,"Bzj Od gcdr::c.: O1E:d oo3dcooor, gd?rJ ao666O er@€b?iJ
8@22j1 ooczd:r.

-)ii rJar ua g;Jz.-: oc sr E":@e, 1 qO gerO..: 90 E.

B E€DlOco - @ol (Oge eot g)@gd@ol6rD old@se@O€co)

Og@ oralgoSl;l Ege<.: er18 orrEo<.:z::l g{oq;oo4 qrddec ad orE@ cogelr, ordo irrJc o6oc)
6Qzroa$ eCoc"$c.:C $(lrrJelor Co orrocJc S8 gtlluloJ sgodocJ qg d1o esOatord q19o5r:i
,q,r-34 ^ d^ (ea€ 158.)

(ii) c-.ao Dg@ s:9eroob qoo eozJzr,r<.:a,,-uJ 1115 olqorlzo@ ceqorzrl odr:lar. (CA€ 0-5g.)
(iii) 3ce celJ O1Q@ 6er e{ogoc;apO 8qO.: o18 g?reob g@l<rc! eeer dOarrOc.: ozoodg d6or:r

c:rriro qori SocJzr. (eA€ t-59.)
(r) (i) 6)5grC5) orgrc-,3 trroo czl eg€ oodoil eoqerr "6)dl elo] qrC grd@tlzr (star-delta starter)"

o-orq:o1Eo@ er6 oc8 qd:d @c^:rlzr. (CA€ l5g.)
( ii)

(,) (i)

(ii)

srdE) ('<55)€ ?o6:tt?r.

6. ((r) dO o:rc,!io c]g(Jo(:Jjjj Jte.: €odsro?trE qdOc q1o.

.riJ i'r{i,?') qrtJ el'r(,i).i.: = 2 1 O,

ec,cr{za dpo ogCcJlJCC qrod ee@daJO zDd gt8 grnrdca q€ dtc: erlr?r?rr?.J OBa} gdu?'lzr.
(ea€ 108.)

eO o-O36fJcorCc.:El:l Ogf;o €0@ogl€6c; Egg Ees, q1E eor CoB orl6d eegerr:J rs<Jzdor.

(ee€ 208.)
11,000V,50 Hz cor<r..@ oCCCOoDrc'roO ec@doirl eo,J g1E, OO oqQareon (2000) g,.)@zo qnodcoe$

".s8ar qe,nd sSsc@no8oJ 220 V gEqroc;rl gdr o1E@ ceqeoc {tE8zo qrodocg BFc.: gB elo

(i)

(ii)

(iii)

{,= 3(x)

R, oJor Co ooJ6fOooc oJ.oc qQaJo.

i:.c- u3e-.,--r - qez\ e5- e J cJjr.-6-:si 8i. z:.-CoC 1,
D, o)e-oJOc.: 3tiJdtl o3?r (-,ogO cicdJc, o<6?rc: l:rJ?tJztr.
t (rr gu.)

(eza€ 108.)

R,= ltQ

(ca€ 0-58.)

(ea€ 0.58.)

(8cegO Coc.:CO 88zocj (Si) Cbsrod
(ea€ r08.)

[eaD)a€rdo.6 @O A\gd?t



O€{oJOco PIV
Dr' 50v

D.- 100v

DC l40v

DD 200v

D. 250V

D,. 300v

OcgoO qzdOr qlE og 4d oOC5fO<;nc (PIV) EAo Q Oo<,:CO E8oc.:d OOO 66lr Q q1o. gorr>
e6odc.: ceqoc o(rrqr ('D eolE 6o@ Ooc.:jO eg qr'g::l ooCdc @c^:::Izr. (ea€ 0-5A.)

(b) (i) o.gceozo, e.:rq@ eor eo@cozo qg eogarccool gr?tJgdod-d pNp q NpN q coolor @6fo6odc:ad
grocdoo?iJ eogzrcozr3or qrrordo dreJ csOeoord @Ezri oleo1Q@ odzrlor. (ezO€ 06S.)

(ii) 9!2tJBdO56?ir Sc.rcorS zogce, 1. dQ6oo:a3 4r OOc: Ool eeE4 roda-J::r. (eA€ O.+g.)

(iii) 91o366ro,ra oa{ od S<,:loc8 ro63roc coqeoc e 1a eoc 1, gord rs@ourJooroo: qn{ooar o&or€lc,:

(i v)

,.^- ^ ^."*t a-"J^

(iv) QcalSdodcozo oz:j dd {<.:cor8 esgce 4g one 6oJrsbdor<,: esceqz:far.

(ee€ 068.)

(ea€ 0.18.)

(c) EE qrddeo ."oce eoqo,r ocEo zsg $tE orca €o.ooE daoo.d dzrJocd qzsJoo gior. oE oco re.ooQ
gEodcozo*d oo ot,odOdcool (thermister) orc8o ?$d qrE q'd rJE 6doolgce o15 cr: Eo gEoddocc
gQ oO. orc5tl ror1 q1E Qr:d8dO6ce 8@oz:f OtJocO qc,:oi oO.

6)5OeJOd(r

(i) or5@dodocd EEo edg'Jc ooo@ qeo geor: esodooC QcuJ8dodo: $c,:rzocg oo do qpdlo EEo
?oereJ o@r?ror q? (eA€ l5g.)

(ii) O6JO@Od.:d qcOodo.:rri geoo esqord dd dd Sc.:cro:8 zr,ereJ e€ gcaIBdOJ. Scor zsd8ai
oOEaJou:J qr8 e.:8dec rodar gcrordo3 o1eolQ@ odalar. (6ag l0g.)

(iii) qrogczo to@jozo oocococ,: (LED) eodaoc g ocdro 20 rnA oor oo geoor QcaJgdodc,: re"r:rocdor
qoeddrco eoj o-e. qco6Crs Oo@iOn Oo.-COo eodoc oOC6fO-oco.: 2.1 V oe€o o.o?rr /1. E g.oc.:
oe6arr; as,dzdzr,. ((.a€ IOg.)

(iv) eoo (iii) ororOcecl qgO g)rz:i8dodc.: coooaeSo qOdOcCO ouJOor gO@ ocq@ Ocdco .od?r.l
?oo?tt?tr. (euqq l0g.)

L\

[o€)o€)dei6 &2O O€do



C @r$Oco - oot') (cod€D ord@droo€co)

dreo.i q?r{Cr gt8 qrzDcdooJ zoeJ8 onccoc,:d Edorqzrc,: E6O oqeoc elencl q1<6god g1F
gpEC-r: Ooooa{ Sdzo@elcr 120 mm c?tJ I m Qco q1d@Eo@ qret €eeroo ero.

gtt5). o@ €qerl

(8c:g@ @rzr E@@.;o-@zrt qo{or e1o.)

ooo tocjg Edocqzrc E5@ esqerc ozrlgcrocdocl eroSor og ge cJz:JO qod coqmal rodrrJar.

(c:e€ 068.)

roe$Bce Edorqo<l eeqoc o-orqrozdor ole) o-?tro€e, q1d68<,:@ q@o@z:3 o-ozd zoJco:rJzrrr E.z$.d<,: ertetlte
?Do?tJzt, {ca€ 158. )

(c) zoedSOc o-qorogOd o63 eadd (!?'jg?5)d€6(r ndcor:Joc ggdr d eeqarr mrto a,,Jzr' oalge, 1'oro"r eear

o,;q sqarrt ?sJOd Jre> s,lsJ q'go.:d 8.^::-: ee8c':. EQ"-Qat Ddc.: toJ?tt?t. (1-4<6 156.)

eee$8o6 Op padde.d v c.:O rc1d16 tsrqooz:iarc gczocd<,: d eeqorr arreor oo:l oz:lgc-:. Ccrr"o coel qrgq
eoqeD?rJ zDd@?tJ drcJ teoetztJ qrgoorl 8r:c,o erSor SQ,ooSur{ 3dorcJ ndzrJor. (eaq 158. )

(e) neSSooE gnf8c.: 8gd ercqro::lzrrr qczoc6<,: 19 eoqor ercOo odor c.:rrlgc,:, cclorll ceol grlq eeqoul ad@cl
dte, sloe)b-J qrgoc.:of 8c.:CrJ ee8nC 8€oO€aJ Edod zodalz:r. (e a€ t-s8. )

(/1 rsdBc,,:8 Ep aslCt {kcyway) ee,q,ozrta,r orzorJ* d eqerr o'r3o. ?:>J?t ;?tt?-r. ( u)ot c3s' c,:/q
eqeozrl aorJOa! dtcr esoerb-l qrgoooi 8.rOJ eoE6O 8€oe€a:l Sdod roda{o. (ce€ ls8.)

{g} O?s ?cd8,.:r5J <.:eoal Ederqzl* ?ii-;-r(Ee- ne::s e 3-zs Q d eeqaor dr{ -:rdg:at:e6r{ g'106, T. -)

(6ag 098.)

Fl

-tr

\a)

(b)

(a

[E6edor5 6Qo @dr'

Or Sdurqzr.', ?io ocr B.(E c 'tl,J.r ec\e?.J?t{ e:o'qe{a'.



8. (c) 5OO drC?r, .?OddcOeO ee63zr qcrscdocooj OrD/g?tJOzt 096 ge()rslco ofjard rod€al dzJ6@O

gr:l;z:r o1o$@ eo#FgotlOdocd (carburettor) rocbce(J oo. oelc daJ6oo. gbo qoarcd eoqeor qo@D

ertl,/e)?tJab) 69 gge.:corc.: 14.5:1 d ogco €oreoz$. o6 doorS6oc:Co8zo (stoichiometric) qa(ectto:

cr.(j€e og?tJo?l C:ra-D.

(i) co,J1 @go;<.:d' (rich mixture) <-:2 4@zd q?

(ii) Ocorr, ezd6@zo ee51 Egoo:d cerci8@O qo@r O::Jor:i 4@o qildocozo Q q?

(iii) Seedl @gdod' (lean mixture) <-:p 4@zS q?

(iv) oz:l8on '8err.J1 @go;c^rd' €3rc:8oo goor or:Jozr3 4@or qodorozo Q q?

(eza€ 044.)

(ee€ 0+8 )

(ezq€ 044.)

(ea€ 044.)

9.

(v) ooCotl ddec ?:trFcaoljod oo€oo 9?5Jo5) 69@ (fuel injection) E)c8ooc':oJ eioa?,) org s€6d

eeqoro3 eoJedo. (ezo€ oqa')

(b) eISFgoSoJ eroEo zorjzr o@joti dool6) gz:Joz:: t3log@ o{o8od Q:dozr, rll"Eod 80 dui6o qdor

9 ec..[or ce1.:g@ @cl1coo<3 916 6,ococo 
g€oo€r3 ar@ nd d dEoorE:d Sgzsdar Od ncbcs<.:zd OrEzrj

oqorz:l o,Jz:lar. (ga{ 128 )

(.) dc (drum) eoer o1e (disc) E6"ro o@iOb Ooeo?toe toc8or Oar gcJcar 8B"o Obo o8'

(i) aq eear oi3 85.o $c,:czarda: gorscdo orocOd ar@ rsrjor cq {g dt() ee,Jeoul q1g6ul o1eo1Q@

zo<Jaro (c4€ 088')

(ii) orO o.dCrJee Sc.:rzsd8@ teqeoc orEor C?t O@ sead 6qord zsdrdzr'. (ea€ 088 )

(iii) ed oJCczo (hand brakes) orcDo rod?t goro gCdOc s€rod eeqarzr{ o'ou{ar' (ea€ 088')

(iv) qoi 85"o o{oEo6 ageo qd?to e16a?t oqi@ €€od €eqd)?ul zrJd do o-qi@ Eax666 E6@ ceqoc

iooo16 $or@rlJco eoqeol:l zodrlzr. (eA€ 088')

(v) ?,)oor ooJOS ocorareS sdrrl@ro O:r @d5@ Eodc0 e-rjic;ro (ABS) poocC oc8c.: o1o1Q@

odz:Jo (6ag 088')

(rl <,.ojo{J Jdanl ,;cdosr,J Q 08 o6u}od qcddero oeopdl 680 coqorc orr8n o5) O@oOq ('t'd 25)@ zDd

oC oo o€6d Sgozr qrrocdc.: o1o1Q@ zoduJr:. (ezo€02x5+Mxz- 188')

D oDroco - 60tD) (6Od ord@deoo€co)

(a) (i) eirarrezs o63eo dgc.: 86eaog O@o od4oo' coocorod Qg Egoar doocEzo 6c:co@ egod Edltd
orjurJzr. (ea€ lo8')

(ii) @qra 8d Eoeezt e8d or.Eoal oqeoc dgc,: ooo@s E89O oocOo o{o8cod Eb@rac': 88o@ Q

ce6lroo O1@c,: !9e caro?o ood €c,:urJor. (6ag 108')

(iii) oor,-r gc:r, t1"ro (ii) g eeqoral 05) oeecoer o{o6ic.: oQESo-@ q gocaD C?') ceJcoo coro ceodoz5) OCOd

c.j.8e.iecl?r ?od?tJ?t. (eA€ 108')

(iv) PVC er.doh e'E?o.5J e€)dz:Jo 88o@ Q gco 8o0rj8 (solvent cement) o8z:i 8g oarrodar zsctlc.:c,:

(sag 0-58.)

(r) c.$e cJlO 6@c,:o Fol6 oQE6@o c,-oi6n oE @o>C Sucoro @1D 6d ocs8@ ?Dg otoe?D a<':B gd@

c:.r;u6 oer1]c.:E. e.,eogo'cd gro:Ec.: 30" c,'O. oorr:J Eordo; otEod (DPC) 8O AI'JB (,3oe(3 qdOr 6,eo

3tX)0 rnrn f . i*- XI i ----- ---l
ril

- 

ads
-- -- Osle

| 
'ono,

(A<.:g@ ocor @tEodO€E.)

I,*.

[Eoondod @O O€dtt



(i) ococool86fog8 X-X odQo org<,: odocd X dngo Qoroo alg8o oc:o?t?tr odcdzso o'erg@ @2@

ezA€ zDd otorod ?t@ rod6z:J gQ:dor. (sa6 1s8.)

(ii) 'A' @S5J ooa3oc g18 FolA p@ogE O?D erro oB oqzod ceqoc ooorC de2t g:rocdco $61o38 dnl

e)rnjttzto cooOc6l or:rdzd al8rrJ QcoO qQ?tftt. (qag l0A.)

(iii) 0o6 grodaci eitt oale do$@O €o"dot$ oqeoo oc8n 2og, arlE EzoCcr Eo)e ogtod ol8al a@

rodzr;ar. (en€ 128.)

(iv) dozrC 6od<.: 9eo@::3 3.5 m Qo €aJoec:d eo@68zsg orzr3or:J 8600 E<.:6oo q1a. €rJoecs on
A.s.rs{olrs rrzr norri z16 zod dOc EriOec.: @rr 6o5.zod?tJ grrocdo qg. dtc: €ooto?trlo qdOzrJar.

(erp€ 128.)

(c) fllo6o0 e.:co goc gbog at8rr} Edr qrlSOodozd ocaqoo 5gg ?r:iS ao EcoOarco rod qlo ggg

er:JSord@ otto s€tod a:@ zodaJo:. (ga6 064')

10.(a) e:oor qdoOor ooF@ o1g1dO eeo qolsOcd@ orddroO qlg6zr} Q q18 gdarogO 894d1, csetcar qi8
TDS og @or 6dcoqzrlor. (9or5 olE@ SLS 573 o ggryg Ecs gq <,:.)

('(]3(9€ro OOO9 ootJcd FolEr:

--,aad 
Eeldc o(D€

eojEOcd@ EcrO ddroC arOO

oacol$O ocqo

(8dg@ Ot,tl O@-de,eE.)

(i) ocoroa166fo6! FrlE tsqeor oaD obAr oo goc€6ci (o6?tc,: zsd:;J?t. (ga$ l5A')

(ii) qrJSordo@ ecqoo8 onczrl$O coqeoc gOce6 coalor. (e4€ 058.)

(iii) oorrJ EO.d6 orA(J (DPC) qdoo qolsOcdo@ EcoO dd oC d1@@ esqeor 9@r€6 (o6J?,).

(ee€ 058.)

(iv) oorj Eocde6 otOoci 8o ooo@ otoe 6: (flat roo0 qdoo coooc6l Oi@o@ 6,t3 3 m d oO. oqcd esao

't
_r.

?ogd coqtoc g$ EB@ ceEoo, 6oorC AlOo coqoc aOro <ozslo.

(b) Q qr8 oacdedl gcAo<,:ul, 225 mm coan@18 cooor6f O1@o oqoc c2{i.l drozo 66
cD<5?ti6 rtd?5j?t.

a g@cs ceqeoc 8<e6{6 gO.q 66
ggg g@ro(34 csqeoc QanrsO

gggg Eoar<,:zg eeqoc QarzoO

O EOD eeqaoc 8c.:5f6 qo.cq Og

cooOr6f zoloc:zd

50 kg 8ooul8 ozr r3-c.:d

or€ 6ob EgO I d (gccezrlo

(eze€ l0a.)

(net unit price)
(sag lsa.)

d1.3000.00

dr. 1500.00

dr.30.00

d1. 1000.00

oooo:aj orOE 100 tf) d1. 5000.00

o CS€ g@roo4 ceao ggBEl gOzooo:i oqoqodrap ts8o rodocc:@zoo Qozso aq@ Og 85o q

eiego 3 m2 a 225 mm morrl@18 ooOc6f O1@OnJ Atq<,: aorE AO C<5zDCo?tca zod2titr'

W: 1200 x 1500

D:1000x2000

to{ro€)d4,6 Bqlo acdo



a 225 mm codJZDorE @oocC al@Ozt I m2 oqoc ggEore eteoo qdooor o6Q qoor oO.

oooc6f tooor:co rorO 120
1

- oncOO f (eorA@@ Orgc.: q gieenjo)
oro8 16 (orE8@ or8c.: q q14gr:lo)

(c) Eoeed te8o zqor gO@zo F@ eeierd@ qiQ@ ceqor dzd o12@ obOcod c:@sd or8r:r ?od @?@ orEoo
oceCdarc Ec.:.

(i) obOroOrrJ Soor 88O d<Jcacsro 880@ oo8@ oqoc obacOo coroeJnlec Ep@ on aol8 Er?trd
oQ,sld d1e.: ceOeoul gcgocozri Eeiod nd?'jo. (ea€ lo8.)

(ii) OzS O1g@ obOcOzS e@<rd ococQr oo?tr @1{Dod 8g A8o@ E 996 oqo gdzodac a€tod €oqet?tJ

zodzrJo. (gag 108.)

(iii) qon oo@ oD gi8 ddco 02zd god 6,uEn 6,oo8 ooares oo8oo oAo@ @oroeod 8g zo'1zr

cq. oSq oOoO 6'c:zod66: dOrt:r 02ro 88Qor gOrorl OOO@ c.:O ocrJc.ro S@ooOaJ 2.43 m,

1.48 m,292 m tao 0.72 m E<.:. geoar ddcm oqzo qad 4.otsE oO:ree oqod oeoC d1e.: esoalozs{

r".ard c1:goc.:zrJ 66?tjcr tDd5J5.). (ea€ 204.)

)i(- *- *-

Soor:JB


