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1. ocoaJog oo@cercouDco 1.9x 1010N/m2 oO. lN= 105 cmglsz.CGSp@coo o@@ qcoo (oeozrJO@od, dd@,

radoO gzoce zodalo:rJ ozood q?

(1) 1.9x 10e (2) 1.9x 10ro (3) 1.9 x l0r1 (4) 1.9 x 1012

2. dzoco @Eo'j eod6 8Orl: @calc,rzo deoQce zoqd oerzrlg@ zod8.

A - ocgocoC@co Soorcs Oo 116o dqc ooE.
B - H qce*rla ooocsuJ O.@. 760 zoo ee@ca oO.

C - zooSE doQor oadc9o @n dgo E6@ @A6l H 6,eo o1E ozoob.
D - @qazr,J dgo oec@o 86o@ Q 6,efo peo Eee l16,ee qbezoco @6zrJ

goo r9oc8ai €ozr)D gzDcco ozr3orrJ,

(l) A, B eoc C e:@6.
(3) A,C eoc De:@&.
(5) A, B, C eoc D 8cs6f6@ ce.

deoccsEzo gon ESeced Edof ozoodrrr oor'l qdoo' gzDcco eoezDc 06o$zl. 
6aoc'3

A - eo@@o o@CoU do olo6ozo ee6!896d q@eco eoeo 6ce@ qrra.

B - aOzrJ q€o?D dzo ozogodEai dgo q qood ozogo6zrl ob@ Q qczobeocs zod8.

C - orSE€ Og:rJ B6SgzocdzoOg oeeC6ce@ eoSoocdogCdEO q:dobcoo c.:.

D - 860€€ Ococ oeJ6?t} eAC A6O €oqeDc gg[ qcOcd oO.

geoo gzocoo@rri EoOod oc8o zodzrr descoEzo gorcsd Odnd oroo6o"r gzoco o@czrroc q?

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

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

4. gOaleogzo 8@zoc6z:Jocr qda'l etpgzo qoco4ocJ oroeoco:rorJo co6gdeo oeraig@ zodgo'cd eron gdoOzl
4@:r @csczocdzo@ @E::'J q?

A - goaleo6f erdgcs qcodoo E5@ eoqoc esooaor e:6e:d dlooc8E zo1@dc oc8o E6@

B - o18@eod Qco6cs 68rrJ qc.rzol@ o@eoc.r ocga:o: E6@

C - de&zoO zo1@O cozrJarc 9cd eseo @d oolco eeqeoc oozl@ q66ozoddced ocOol E6@

D - pdorluJocoor go{oco eoc OoOro roc@d Qzlzoo oqodd 8689 88oO oc EeFd ?rc@?tico €oqeoc

ooqEzoo qdozoozrJ oqoE?re oceqO@

(3) A, C eoc D o9.&.

(1) A, B eoc C e:@&
(4) B, C eoo D e:o6.

(1) A, B eoc C o@&.
(4) B, C aro D o@S.

(2) A,B eoc De:@&.
(5) A,B,C eoc DBco6f6@ cs.

(2\ A, B oc D e:@.6.

(5) A,B,C oc D8od6@ ce.

* 6cog O gdzrOgO B€:adt oercso'Ja.

eEa6 erpoc$ Eo@ra edo*loci ooD Otooo qooco @oala:.
* co6zo oolp toc8ncsO gO oEg oo'rcg1oO.

* 6,r:iod opoc$ BQoee Q ei6 6ooqd q eo1gE6logrlJ EorOc 8@oQzrla.
-.',rc l8o 50 ood dd dd gd:rroo (I),(2),(3),(4),(5) ozr Bgx2dioe?tJ 6qoe€oJ g,orOd o.€soo

oeirCdcooan, Ocs edod oo@d o€cr6 €cdoOo Crt€€d o6€o66cod

(5) 1.9 x l0r3

[qol6 @O a@deD.
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5. 100 N (qceoa'ior Ooooo'J 10 kg d) deeO@ csqeoc Ozr zoe38 eolzold@d dloocd
qdoO. dd dd zod8ce 10N (qceozr&o Ooocsz;J I kg) ad cs. e{OEcoO es9q@ra
8O eoqeoc qOcor P a6co OaJoaJ,
(l) 20 N ce.

(2) 22.5N ct.
(3) 25 N cs.

(4) 27.5 N ce.

(5) 50 N <.r.

I

rJo N

6. C ederocd Q ocdcrd g8@O Ocoa3 Oeog zocde:csd @63cQo o.@?tr q16 gczocdo dloocd q1doO.

geoz:l dloocd QrdoOar OcooJ zoceJeco ee@Orl'Jo oeoo qldoO?ti gzoc@ eoeuDc O6ai21.
A - 8og pg:ri raz:J qOceo ee@8Or A6 qd8.
B - Srog eo26izloi qOcsO Eco:rlrs Og qd8.
C - BC gOcoOo ddcEzlcoc.: oOoJOc o1E@ eoqoc qoon ozlcoO.
D - AD qOceOc.: qcuDtlrts O6ctd qd8.

gero gzDc@ qAodztJ eoor OrlJozlj 4@a gzoco q?

+'
P (kN)

7. ee@can QEzrS oc Edzo@roocezrJ goj A aoc B ar1@1E 8@a'lodcrocd ocozri qcq5ozo oE?Dd 5Q cezl ood
qOdo ocdcrzoo tocdrrros zod8. A qcqbozocs 1200 kN eocdoa{ Q FQ cozl qa6 2.1mm ?s Qco 016 O@d

oexrJp@ a,68.. B gcqbozocs 1350kNtocdooiQ FQozr qod 1.9fiImzo Qco 016 8@doozrigO zod8.

A - A gcqbezocs Bo oOc zlzlr oO.
B - B qcqbozoo A o oOc zlolrs oO.
C - A qcqboroorO BO OOc O1E qorzllza qo?rzrrl gOgr,rood q1rn.

D - B gcqbozoceO A O OOc 016 qzlrzrJn qc?r?rrs gOgz:lcOod q1o.
goor 4@a g?Dc@ €oztD oO q?

(l) Aeoc Ce:@&.
(3) B eocCe:g&.
(5) geoo ESOd o:rcoO.

(l) A, B oc C er@&.
(3) A, C eoc D s@&.
(5) A, B, C eoc D 8o6fg@ o.

(2) A, B eoc D es@&

(4) B, C eoc D e:O,6.

(2) A eocDo@6.
(4) BeocDer@.6.

1qde5 8qo a@deD.



8. OraJ dOoal eeog! @obcocszo A8,O B gdoro qdOc co@ui v 1

zodo: qnd dB goOco-zocg gesOcdco dleoxd qdoO' dcs

o@u3 zog eo@g5o gd oalo:rJ,

(1) 1.8 km a.
(2) 2.0 km A.
(3) z.4kl'na.
(4) 2.6 km A.
(5) 2.8 km a.

dzoczoc6 qrgdr@ 91@ ooO6roa A6 500 N

(gccoa'}zr oooooJ 50 kg) ozr qod dc'r 200 N zo

OecsStlJ dzet€oJ .:6Q ndg ozooU. oerO8ce oc

5@ oaddc,: god dd8zo tobe6 esoq6zoce 0'3

a.
o@8 E@czoc6 eo@4@o qodocoO cobe6 Ogcs

OrJozrJ,

(1) 186 N co.

(2) 195 N cs.

(3) 200 N co.

(4) 260 N c.:.

(5) 500 N c:.

obEcob zo1@erdco8zd gocorij oco?'l qdOro 6gp eron dleroce?'S qdoA. gdzn g"zo 10 eeo 11 o BeQdi

celo8@ eeqoc o@@ dloc3 @e3@.coiE zod rozrJzl'

49. 200 N
J

l-0. obEcob zor€sdovorrl EcoDcs o1E go@ 69o 6@@odoe?tJ ozocer@'6 q?

(1) 0.005 (2) 0.01 (3t 0-02 (4) 0'05 (s) 0'1

11. Ocoal EdoA Ocdzs@aco ozocer@,o q?

(1) 2i5 crn (2) 2.80 cm (3) 255 cm (4) 259 cm

?Drozr)C ocds6 o6@c6cs ereoo 4@84'J Edod ozoob q?

(1) 0mm-10omm Q) 10-emm-9x10{mm

iri ltF3 mm - 10{ mm (4) l0{ mm -9x 1016 mm

(5) 10-7 mm - 10{ mm

eoo coqeoo3 4@zl grococl 5r1o5rC ocdedcs ceqeoc Oocd ocricon oO q?

(1) dcs d88zo Og€.t €oqoc qEce ocde'6o8'
(2) dct o6o zlcdedcsd ogeo rl@ zog' o1E ce'

(3) dcs odrooC rlcdeooci dd qoeoE.

i+l zr:1".rDC ncde6co eocgnocaal o@d qcodd- (I-otus effecQ gedord 2D€, uo18 co'

(5) do ao ooCob rmdeooOqcsd ogto m@ zsg o1E cr'

(5) 2.42cm

12.

13.

500 N

!' I'l' L' 't' it' i' io

0900

1ooOO.5 6QO O@do.
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14. A€zouJ OocsCO EO"c2 erderd oeon dlerO@o} qldo€.

A
geon er6edO@o} 9Q6 a1@d1O
(1) AeoeoB er@&.
(4) Aeeao D erO&.

BC
teEo o6od o@czlOc q?

(2) BeooC oo&.
(5) A, C coeo D e:@&.

D

(3) CeeoD oo,&.

15. 8c.:g qcEo?;) abzo nddoo 0 O eoOcar ozr Do o@dd g8qca"r zr6zo odrlJocs 1 ozr nblo
€ooodoco 4@d q?

(4)

16. Ar,c B qg qod eeD€@ gEodCoo:d qdoozr erde:dce ozrJorrJ oeoa eoqeoni dOcSoJ 4@d q?

lkQ tkQ

(2) (3)

lkQ lkQ

lodA6 eQO O@deD.
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17. ereoo eoqaoal er6ocJ €oaeg@ eo6zoa.3zl.

1.5

B15
3kQ

4iAli _ 3kQ

(r)
(4)

U.U6 KW N
10kwh

(r) -]l--
(2)1-

(3) ---4!WV-

@)+

\z) u.r Kw n
(s) 80 kwh

(J) U.6 KW n

19. coaeo Eg@ ederOcozo eoc8n eoOo f,e:co{ocod eeEza B€qd orslCderJzl.
(l) ode ocdc o6o0 FQzrrr (RCCB), 8<66 ocdc er6rsd EQzrc.: (MCCB), ozoooE EgOcar (Socket

ouflet)
(2) qozr go6doQCOco, ode Ocdc er6od FQaco, €66 Ocdc o6e:O FQzacs
(3) oqCgonldeo, eor:l go6doeCOce, orde Ocdc e:6e:<) FQar:
(4) 8g@ @Odcs, qoza gogdoeCOce, ode Ocdc es6od 5Qarc
(5) gOczr, ai6Oo, ode ocdc o6oc) FQ:ro, 8t66 acdc o6c:d FQac:

oeora qdOc qt6 goledo.gcEzo 6,ococo €oezDc 06o..3zl.
A - oc6gzscs B - g8odCOzoce C - oocoCoo:

F- qcogCzo SoOCOa OooCOco (LED)D - NPN gczr}Sdodc: E -PNPeczrlSdodce
A 8o F qdoc :r@ zod q1E eeico@oe esoor$o B€oo€:rj gdooar Eend eacdaJrrr.

-q
-q
-4

#-
4-

,---nrVWr-- '-D*- '-q '4 ,#-
,---nrVWV\-- -D+-'4 ,-q ,+

#-
-Dt-

-Dt-

'-)|-

1060.5 80tO o@der.

(s) ---ll--
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21. Q etA eo@cocnzo d1eco, A QocoOzlJ O1g OO EOIOQO oerlJOzr dlerco onrCdalz>.

(l)

\/(s

o4d1 elQod EdOgz:lcOocozr} coOo3 qd@c o,rliesd 10d daOgo 88o@u3 erg dzoczoc8 goOoocsrr3 oOd
ordod lOd oOrrJ zod8. erQzooce4 ocd eodoc @cdlOzr O18zlJ oQSoc{ @ OcOzocsc 88a,J goOocs qQ
E6'OO E6oco oc3cQc ood qOdOcOO OOc qQ go€cocozo OcOarc,r zodO8. o@@ O@oce EOldqO qd8co eo18

(3) Y

23. tec@cmrsocszr$ 8@z::ced6d @OcoO ocooqzl}ozr:4 dlooc$ o6Q zo@ced @zl

o@ui E8o@ Q Qe 6od eoc8o rod8. o.@O SgEO coqeoc @cd@ oeocq

c:teor?€ E8o 4od q?

(1) oldrazoO eregOorocd 60 AO coeoc oancOlO SAOO
(2) g{cogcocod eoc 6o0 ad gd6f erdceec.rro EEgOc o@4@o OO O1E

8600
(3) 60 es8r:rO zoOcs @o qi8q@ gdzod aiO?rJ d@6nJ ogfdozoooaJ

OOcd BzrO@O

(4) qeogq@o gOddcog 6o0 6,ozocdoonJ qOdSE pboo oO:rd
zod allOn ee@q@oorcO q1E zod orE@o

(5) zo@c: @6aJ qr6 zoda g8$oc Ogo 016 zDd co1EOO

goOo-zor6 gedracdce 4@d q?

10 20

lod&6 @o oedo.
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o oeoo qdoozl o6erd d1e esoeoz:'r €oe?Dc gcdat 24 aa 25 eeqeoc B€ed1 eeercsa.Jzl.

24. A,A2,A, qr6oo @EoJ qdooo EoldQ occ)cozo ggo'og?tJ eoqeo:li ozr B€tad ozrcdalor.

25. Y pV2 V, ooC6lo Ood o6?tJ qidooar aoi@ e?ccScozo Bgoo€al eeqoa.S ozr B@qd ooCdzr3zr:.

(l) 1A, lA, 1A
(3) 2A,2A,2A
(5) tzl^, t2A,0A

(l) lv, lv, 0v
(3) 6V, 6V, 6V
(5) I2V, I2V, I2y

A,BeocCo@&.
B,CeocDe:@&.

A.BeocCo@&.
B.CeocDer@&.

(1) Aga 0.02 oc EgO 0.M
(3) Ega l eoc 8gD 2

A.BocCe@&.
B,CeocDer@&.

(2) tA, 1A, 0A
(4) 6A, 6A, 6,4

(2) 6V, 6V, 0V
(4) 12V, 6V, 0V

(2) A, B eoc D e@.&. (3) A, C eoc D e:@&.
(5) A, B, C oc D corl,r 8ce6f6 @ ce.

(2) A, B eoc D o@&. (3) A, C eoc D e:@&.
(5) A, B, C eoc D c.:or 8ct5f6 @ oc.

(2) Aga 0.025 eoc EgD 0.05
(4) Ega 2 roc EgO 4

(2) A, B eoc D e:@&. (3) A, C eoc D o@&.
(5) A, B, C oc D cozr 8ce6fg I c,r.

26. cooOc5! SrJE es@O:r3a ereoz:l gzDcro O@zrI esnls O:rJo:rJ 4@d q?

A - aoo6f 01@ doco oocqc o:dozr3 coooc6f rocco FdE eeqeoc ce.

B - OOco6! 016 dOcO oocqc coaSoa} oE cooOc6f FrlE eeqeoc cr.

C - 9"@8 Oi6dOcO, 9dco6f oc OOco6! 01@ dOcOgO OOc od8@nJ o.
D - cooocczo g@c6or 225 x 112.5 x 75 mm ozr3ozrJ zaE Oqc@ 4eda2dozo eo:rzo@ q glo2gri3o 6r.

27. Ee@ ddco6! 01€ zo8dl Fd6ce eo@ozrJo ererra gz$c@o@zd eeor o:rjozrj 4od q?
A - ogeorzsi@zo eocdo ee@ogfe6co ozrjozrj d8oozoo o1Q Bdoo: aq! a,6er,r a.
B - Ogeocd@zo tocdo ee@og[e6co OzrJooJ 8o.@?tl6 Oqc@ 4e$qdo eodaoc c.:.

C - otlCdcco€ eiQ Fz:JEoci to@@zir 6go qceezrlzr ocoocezrJ 150x225 mm oO.
D - ee1@ Qd eoc 6,ee @Odozo Q O grJ cogd zryalod zodg gOB.

(l)
(4)

(1)
(4)

28. 8e@ztJA @g E8o@ Q 50kg8o@zrJ8 OlcoceEal 305 x 305 x 380mmqc@co: oe:oOcod 8ob. 1:2:4es@Oo
@g.ood oc8oocJ Q 50 kg 8e@?tJE oTcoozoo qqcg 8g@ eoc Q€ esOceocd o6@co oz#da}:r.

29.

30.

(5) Aga 2.5 eoc EgO 5.0

I :2: 4 ozoczrl$O @good eoqeoc Ebo{Eor dgl8o@aJE qpocor: Oa.JozrJ,

(1) 0.2 a. (2) 0.5 ce. (3) 0.6 cr. (4) 0|7 a. (5) 1.0 cs.

OaO6f Ezllza eoc8zlo B@aqo elaDzr gzocorO@zri eeor Ozr}ozrJ 4Od q?
A - Oa@6f Enlo orq oedQce eolE goOz:J E@cOaJ gOc o{.
B - dzr@6f Bzrlot gO oqcd dozrJg eoc o@ee ggrJ ez€ eeqoc ococqc colozri.
C - oo4f ocqzo zodcool EzrSo d6c,o ocqro zodcod 6zrloOgO oOc ad@Enl Eoo6f.
D - ogJeo oadcgod 8a.iocd1 E8@.O Q gcd@zo qco6feroo oo:cqc oaJozrJ csO qco6lescsd o.e€o o3.

(1)
(4)

[@06 6Qo o@do.
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31. ouDc?il$A €o?rzD eJ6d@cO?D q @uro@ti)

oq@ 88oO ?Dcec3 ee@co gOccod
es@8Oz:r gOgocOood 0Ogr d1e:

esOooz:l qdoO. d@ gddcdce oqrn@

zodocoa'r @O dg,oOzl Eco@zn e:aoo

doc8zrJ q@d q?
(g

e40a
o
6
(r)

'd) --
G
@
@nn

;;i;;;J u#;J,#;;:;, 
""

(1) 973i75mcs.
(2) 573!75 mo.
(3) 503.75 m or.

(4) 373.75 mo.
(5) 34435 mro.

EOtezo 86@. 6,co €oezE,gg E6o.@ Q oocogrO @o
BEO A gdenocd 5,eEor @OoO 100.0m m eoc dB
erg qboa elcc)cozDca 1455 m 8o. 8E€o@ BEO B r:r@
gdero:zo ood qUozr e:cc)cozoca li745moO. dEO B
6derood 5,eEzr OAOO Oeo.i,
(1) 94.80m (2) 99.71m
(3) 100.29 m (4) 103.20 m
(s) rM.?r m

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

A
oocg,O

R=200m

33.

34. oeogc,szo esOcur eeurftor eocd (point loads) qdcororr
SOzl OcozrJ zoceJe:cszo dlocad eeoo gdoO. Q qr6
dlero eo@OaiOoo:::J e:oo gzocco eogzoa'3ot.

A - A oc B qcOcdzo gdelOg gE6@r ee@co:cs.

B - CDEpgrll zarliOg 8og gOcoO cs@8On ocd
e68'

C - 8og qOcoO gzsl8os ocd e:@6d co@ogieocr 86O0 qoddec zod8.
D - gSoJ eoc oq6f o:r:'i qaf 8dd qooO 88@ ocdod o:rcqd8.

geori: dOcBaJ eoor Oz:'JoaJ 4@zl gzoco q?

!"

+'

(2) A,B oc D er@&. (3) A, C eoc D o@6.
(5) A, B, C eoc D cszr 8o:6!9 @ cs.

esc@carr e6eedoci ta 28d

qg, o6de6cocd aroldo csoorS o1

loOe6 8Qo a@do.
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35. 4dEi qcOcdror;czd @o Orqfarun Olcftolalp@
40d q?

€otzDl€d€r oeocQai@ EooCdrr,lcs o.?Dod:r Oc6fzo eoddzoO

(1) (2) (3) (4)

36. eec@co.rn Fdzldc:d @o Socrdgzo Oo es@BO> O6cs d2eocd qdoO.
A - P a,c6aO Fdzrd zoeo @E:rl o@6d gBodCOocO q1E zodg.
B - FoJod zoeO gcrl:r:> grrncO6crzoO tocdzlcs oOg.
C - P Eded QrocoOzll @Orcoo @cecd@zo Oul EO Folzad zDgO gboe oO.
D - Folof zoeo @o egzoczooS Eol gr:ltrcOgod Socd@zo oO.

Folodoci eo185@ EoosCdzrc? oaJo:rJ geoa 4@o gzoco @Ea.J q?
(1) AeocBe:@.&.
(3) AeocDe:@&.
(5) BaocDe:@&.

(2) Aeoc C e:9&.
(4) BeocCer@.&.

37. oulcolQdr EdEOcdOa A,B,Cac D Ogeocsl@n eeodOzo dles
esOeooo'J oozrlg@ zod8. oeon dOcBzrJ OrdQ gzococs 4Od q?
(1) aoc@ Oroczoa8zo gOgocOco qlnlodD@rl o.
(2) B at C E qdg6 OzrJozr.J co1$d ee@co eoOBOD goucOgco

olEdE@8.
(3) AE es@8or gorcOgce Co OOc o15 ce.

(4) D gnc oeocQzrJ p€ooeDd)co p oeocQzrl dgco Oltsozl gOr:cod
Oco 94 ce.

(5) C I oee qdOc olSd C E erggO gceoalar Oooceal or@czr)

Eco gq cs.

38. oaoo eoqeozrJ 4@zl oc8qccozo ranldo, @ gozocoo a:cco6zo zoeo6, goc oz:.Jar escJcopcd Q @ oozr,Jzod 6Oc
corE@O oecg@Og ga8 q?

A - zoeog z:r1oioo'l zodzl gq ooC fteo1d zodat gO@Og zocOEzo gergOl Q8o@ EgrmOce O15 E6OO
B - o"Oqd zocgc.rO zlccoBzo zDcg EOAd E g.E O::r qapdl OgdOc o1E@O
C - o6Ceo zoOqc8 eoc Egdl zlloul gOr o1E@o gOo> 6,oco @cbco eeqeoc ereogzo@ ee16g@o
D - AO ooco 66o@ eto Q€ ol7er,76 ndor F@o6o goceo?rrc.: ozooda zoeego6 q{o o6oco qe

E600
(1) A, B eoc C er@&. (2) A,B oc D oO&. (3) A, C oc D ,,@.&.
(4) B, C eoc D e@&. (5) A, B, C eoc D ozr 8cs6!6 @ cs.

39. ooqEno oUece:zulroo 91E@ €oqeDc @.cocqc coaJurc o18 Qc: @ce:zocsd dToeoOeoozd
qdoc g1zr. @g@ eedcoo Edzo@roo: @.9. 60d ozr god gEgoo$ gdzo@too
O.O. 1204. dgc.r @.@.64Oeog4o oraddzo4 o8. ocUt>cozr Otfuce:zazr6 o?tloztJO.6.
(l) 18.5 co.

(2) 32.8 a.
(3) 45.3 ca.

(4) 56.6 a.
(5) &.0 ca.

[qao.6 8qO O€do.
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40.

4t.

ercEca dgo B@aq eeoo qldoo?tr gzDc@ qa2odrr} tlcooa 92DccG3 4od q?

(1) qO6@Fn qogOrog g@c,6co O15 8@ oOcd coEoO ouJ4 oA'

(2) 5 - 6 qdoc pH odceece q2@ol zodg 61o6'
(3) do6CdEo qcoo qDzo oges qalaboo Oo q66oddoc3d qr8 ao oerzrJoE'

(4)q6zoogeoqzrSrrrboorzol6|8co@qora@EzrJd6odzo8zr:zrJocroezr}€@zod8.
(5i q16f6 eoao Otdogcsc odQoo:d eroEcr dgo? q9€0?'.J?t descsszrj oc coz:'JOceEai gdo oo'

coaodd g8zo o1"Eod ee@OzrJoo oeoo qldoozl 49o 92Dc@ €05lr5 oO q?

A- - g8zo oloEo qg 6b'6 $oco@or Sgoalozri edocg oodo alddo ooord o'

n - gS?D oloEce Qc orlC @ed ecooa oocqc'rd (scum) dqoc coEE'

C - Eo'coCd?tco I odc:rJ oacd 96zo o1'Eo er4o.C o4:rlod oO'

D - 6bo @c:cO@cs oqeoc qoer dqoc colEo@ zDce63 errcs ?A 8o 48 qdoc Ecl gq or.

(1) A eoc B o@6. til B eoc D o@'&' (3) A' B eoc C er@&'

(4) B, C eoc D e:@&. (5) A, B, C eoc D er@&'

o'?'rccol$d1 ?J2c)a 69 @qzo 8o 6,6d olosced qdoc FO @Ooo@ BEoc q1E r5g ooc@erc':d

d6cs ooc@o zodzl Eo cscrl}$zo zocboo rod2oc5

A- 6,er6@ a2 cob d69OO@O

B - Oobdzr dg zooq8 6,o6@ 8Oa Seeo

C - Eeobdzr goOro Seso

D - oerc@erod de 8d ocEcso (head loss)

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

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

(5) A, B, C eoc D ScoCe@ co'

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

43. de @a Ec.:8@zo gg ogao@8 '2257',(dor@ grOcn'r e,6@c6ce) an 6q egao€E '946', ooaSp@

qr# 943 @1Ece eol8 4Oco@ d6 o6@co Oeo*3'

(1) eod 100oo. Q) @oo l0oo'
(4) €od 0.1 oo. (5) eod 0'01o4'

44. ei5, o,eJco25) eE Egdr gcgbozoc.:d qcrD?lrD oSdecOzoO anfalo zod E8de6o E6o@ Q gtucOg-

qcOd6ce EeSord ozoodrlJouJ oeoo 4Oo"r BgQd OEzd q?

(1) Oag ocor:'l qcqbezocszoO eo@czl EScrc qcocozoQ AQ oo8'

(2) qc5l5))3 gollcOgo ocecp zodo'r 8O Og aodednOce 4Oc oO'

(3) gO qOzr:E gnrcOgcozo Q qQ S@cec qocozoQ ee@car @ag Oco2'l gcqbcozocozoO eszdeealqolcrJ@zoO

6Q cl8. D- _ ra-^
(4) gQ qoaE goncogcrzoQ qQ D$c5c q@cozD Q es@ca @ag ocoo.} gcqbcozocezoo eorrleezr}qocd@zoo dc:

5Q co8.

(5) dE 5g@zo Q @ag dzoczoc6 gee@zl3 oadcDced goco{'

45. 6ob 300 eoc @od 2@ qnld coo@CO6 obOc

8Eo:@zo ozocOeed dloocd qdoO.

6,o69 csO4d1 qAOO,6 QcocO oozri2@

ozoodaioal,
(1) A oea.
(2) B oea.
(3) C oea.
(4) D oea.
(s) E oea.

(3) @od I oo.

ldooroedAS @o @do.
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6- 9qa6@ orceraEcezo g@c6 te@dezoodc,:e eleoz:r qdoozr 4@zl zocuc.: eg zDde ga8 q?
A - 6gzod6ci €oqeor o'oaiob €or8cs8€ B$'ocog zod8.
B - OIAAo@ Q E@ zod:r gq 9QA8O zocbor r:ldoddl zod8.
C - ddeg E@zo@ gloE@O ordr:.rcs zod8.
D - qzr:qd1 Ocbrac oOc coEOzrJ oroO@ zod8.

47.

(3) A, C oc D oO&.

oodgOo Edocj oodg E@coO 8o @. 300 d qle€lD gdzrj 50 oereo6co obo qO 1000 (obco @od 93) o
O15 EOesd gQE8OO s.r.:C6'or o.
q8Ezodl o.cocOal8@ qOeod opco eac con gdor:J
(l) @eo rrrcod eoeocoOE.

(2) oOdg eoodd€o oqocbrao@alqoOE.
(3) o,rccodzo es"OSOzl qDzoc6ocsE.
(4) @ gozoc AO@ oocO E6@'O eoc €ooobAarcs 85'o@ @dO6oc.:E.
(5) @Or@ e6tod q6zoc6oceE.

FdA 9QA8o@ Q dc8zo Eoces ceoobOzl q8zocdo @6:rJ ooo qdoo:r 4@a: @c6o.coCoo{o E5o{o zod
qr?tJ Q?

A - ad qdo 6dE eocloeoC OcSd FdE eoa.rzo@ O.O. 200 o oorcqe Ocs gq ce.

B - OO FdE aoc qQ od6ocooJ gd Oqc@ @9o toc8or o?DczD€ ge ce.

C - 1:l0O OOc gQ 8o@zl3E/O1@ Oqc@ @go tocDo zD€ eD(zD.

D - Eqotd edoce" e$ 6,ee (free standing height) @. 3 o ooc o15 oa,c8c.3 gr) 63.

(1) A, B eoc C e:g&.
(4) B, C eoc D oO,&.

(2) A, B eoc D o@&. (3) A, C eoc D c:@&.
(5) A, B, C eoc D csrrl 8o6!9 @ c.r.

49. 9QA6O o1O F@zo gd Od eAeo@ Q oeoo qdooor 4@a'r gzocro eoqeoc c:oo4 gpqgococo qd8c:
ga E?

A - q85198@od Q cso@4o<rJ zoq ozocoee eea$O oacanl@ oodoc <orlj ge co.

B - 98@Oo eoaoccs E@ oqoc g6fg teeo zod8 eoc8zl zog, gr5) ct.
C - 66EE @OO@O OOc Ol5o.cezri g8@o@zrJ OgEaJ:r.
D - ozocod Ocoo.oa,J Od 6,pogr:.,Jzl.

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

(2) A, B oc D o@.&. (3) A, C oc D er@&.
(5) A, B, C eoc D cs?r') 8co6!6 @ o.

(l) A,B eoc C o@&.
(4) B, C eoc D o@,&.

8O.-.$ god e1o6od (slabpanel) q1doO.
qOor ozocaf$O e:6@cO Ogocd,
(l) 1.13 m3 cs.

(2\ 1.4O m3 c:.

(3) 1.51m3o.
(4) 1.67 rn3 a.
(5) 3.83 m3 cs.

(2) A, B eoc D o@.&.
(5) A, B, C oc D ScsCe@.

,18.

Y-A
4500

50.

T
Iol

Rl

I
A-n

Sectional viewA-A

(8csg @1p@ OeOodOe?tJ q1doO.
o@o: er6@c.6ceO qtq ozlc91o.)
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Ocgod:
ie o@@ gdrr erpcs 8Q 128i61gdor oO.
* o@@ gcso: erpcs A, B eoeo c c.r:l ozocod ap6d gdzl oo. ozocord aplg o 6co@or zorgcs

ao qp6. (co6zo cu:'Jp oc8zlcsO gO oCO EoogleA.)

Aeuo6 qgooo @s (6gos 5.)

* 669 O gid:rogO g9aOr sgg o€Ed O ese:cozrJor. ooA BgrDdr, gd:r opox3 90 eegeoc q1E ralzrlog
€Oot gri: ce. o@ 90 g@c6c.: B€tadr e8@O g9coOrl} aO q Qbeo B€edr Ogcoecodcdq oa.:cOzl OO q
eogzoulal.

B sdOco coo c soo6 - @a (89 04 S.)
X- dd od ozoco8zri gdar eglo atdr.J ooCdc ocoo gcdzl eoto6toO e:@<rd B€eOr coc:csoJz:r. o@ eoqeoc eoe-

ceg 6Oar zoOpS ocEOE zoda}m. eo@gbo gdzl erpc^:O Eo@ol zDceco gOeeai g og "Att, '?Brr €oeD 
r?Cu

ozocoed dd Be,Qdt B€rudi opcsd ozl od I'A" ozocOee 6,6zrJ Eoozl e6Q qp,oc, Eacco cocgcderEo
alcd oqalzrr.

* gdzrr erpocS B oeo C ozocoed e:@.6d Eocco cocecoozrJ Booo oozD 6r ao18 cs.

gqt@o€d e€cddtlco cogo @6.

1oqo1E 89o asala>
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6oS O gdarOgo 8€oaOi €OO oeqd g @o:rlar.
(Od Od gdaxs csqeoc Ece6zr ee€ g@csce 108.)

@ {Bdr€
6€od

66dhoqd

l. ceo.Jp ozocOcozo ee@co@zo oere@ dzoo @6zl,J qdOc g1n. X - X eodroc c::l 8dd n6o @6zd c:zr.}p

ozocOeo eo@6EzoO eAo{. oorqdoc q16 @czr 6,e:zo6foero zod@zr,l gO@ ozoC.o eeagf gdoder.o
p6O6@o oc6rl ozocO ggg o6@c5c,:d ococqc coE@a'J qqcg Oca: q qdoOai oeoll oqozr3 oep@,
3 coeo 4 Bgoe 916 gdocd zooqcS ac5n zod qqzrJzr. (8ceg @g@ 6e@odoe?r3 qdOc q1o.)

X

't

Jv

(i) A oq8:r3 osc aQ6 oop@
(ii) B oq8:ri ogc o1E oop@
(iii) ts1s1ed@

[s2o]o1E Bgo agzr3z:r
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@ {ld.d

2. ota6'a: obcdedr brd@6 etergzD@ eeoObOzlo E8@O oocdb2dr zlcde.doO €o@AzrJO bicded | ffi*
EgOc6cs4 ogee 9OO oal zod EtoIE 6,ozo6!ozro zodz:'J:s:. oemdqdl r'rcde6 oeogzo@O6O +arc | g;-g1
oeoo gdar oqeoc B@72Q eeocoaJal.

(a) oceog E8:rI o@eecs @zl oOzr edoszo (Desktop Computors) 25 8,rJ goJ o6co.ozo
Eqnccocdcod eddc8or E6OO E6acl zod q1o. o@@ 8q>ccocdc.: Scog @ EercrzrJO ot:cg I
oeogzo@d o6ee grocsCd?licoo co(E@O Ecs@o ce. Dqrccocdc.r b2€ OqSd o6lOer eelro8o@, gQdoril
88o@ (Presentation) eeeo qzrlobdcAoceoJ otlcdqdl o.€occoc colEo@ eeogzo@ esop Do gb) co.

(i) gbo $ceczoc6 e:6co6zoced eeqoc qoor oel qae)coo (Haradware uni| oood zr@ zodzrJ:r>

(ii) u6oozo a9zozo eoqeoc qOcol ozrr gagzococo (Software) ogod eeqozrJ zod:rJzr.

(iii) efco,6zD €oqerc qOor oeogzo@d eeqoai zodrrJzl.

(b) gdedO go{coOg EoOa ooz:rd oceeqfOgO cq6loQol EBrrJ ESoceC eo@@rr}po zlcdeoc,r
(Video conferecing) odoed oloeeoeoa'i gQ6orii E8@ eeqeoc eraogzo@ eelg8@o o6ro6zo
Eqnccocd Qg.€ A6@O E6cu zod q1or.

(i) gbo $ceczoc6 o6o.6zo090 q@odo e:6o6zo Eqncocdce eoqoc qOcor Ozl g@od qat5coo

ogtod zl@ zodzrJzl

(ii) EEoceC eo@@aip.o @cecd@zo E6@o qocran ozlr g4moocod eeqoai zodo.Jzr.

(c) Re>8aJ 10 oqoa4 ESzri gdedo e5ceoeuD c2dlodoce4ord gfldooco orooz:'J oncoaEcod 8g
zodg 6Ooloa'J ce18 q Ber8zrj e:6co,6zo Eqncocdo o2g; Scsrzocdzo@ 8g zodg gOzdozrl cs18

g, rq67O6an oOard erc€oe?D c1.Q SOalozr} o18 q 6,ozo6fozrrc,3 zodr:'Jzr'r. cq67O6atO eeeo Ee>8zrJO
qOor o6o6zo qaeEc"co eoo qoiorbdrg oeogzo@ e:O8zl OO oogdOri 6ozo6foacs zodaJal.

EonBuJ 10 oqac OBzrJ dzood Ocbz:rcOd 8@oo6 E6@Oq cq61O6atO qOor erBQ OcbulcOO

Ebo{o gtz2goJ ESooq eor8 8@ eeqeoc qocar @agzocoo oagzo@ esqoal zodaJs:.

1ooo1E 8Qo agzfJrs)
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€g&rd

$Oc o"Ebcrc:zo 3 m x2mx 3 mg@cooc3 EoOzo zoc@dc,rro eocOa Ozl ood Ocorcs gOd zodarlS*-
e:ozDcozD p@cpd1o toOeozld dleocd q1doO. oorDcO OcEd FdE OOdcod eC €oO zod q1or. esozocOleTjd

@6aJ EoOzo roc@docJ orld ococ.: 54m3lhr (15 //s) EgtrrcooA2tJ 5 Wl240 V I q Eono
zod8. gOd oerdra (propeller) oeo zogO@ olOQ@ (casing mount) dToo.csE qdOc oo.rc@1a.

A o1r:9ra

(a) OoOzo zoc@docd oc8d DdEco @n ozld ocr*s god zoda: oozoco BEQozl doczl'ro oe:zrJ6@

eoqaoc QC eeOeood qqdJ2r.

(b) Q qrA g@5 Qoco @6zrJ ocnr gOceoo: A errdo, oqcoo co@ni zo&rJoerJ qr8 Qi8 ororQ€
zodzlJzl.

(c) er'zooO $.rcd@zo A"€ q qodo.er8 og @o oc zogO@ @n $ocd@zo Ozr Ogoc$ Qroco B@oO@rd

oeraJoujn.

(d) qOd oerrdorlE og @zl $coczodzr grorcOg Obo eoqeoa} rodaJar.

ltodOtE 8QO agalar
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Beoeo c cea: ozocodo€al od ozocoeesal gdar ogo o18rr} oo$drooor, gdan oooao g€,reoi eoecea3:n.(dd gdzrcezoo eiA€ lS O16aI ezoa.)

B smoco

l' og8co oeod 88ocs qg oo"cg e6 6 eozsco qg oeeoonrcod aoo e:da q1ra. DovdeocezrJ @ erl6fod
94@oe o@@ 6,6 oddoo Ego'cezrl e1Eob. o@ raddoco qzr&rb ceeo goralord gdcooJ qg o6cco-
erlBdcoc@ eJcezrco 86O0 qEocoCco Egocsd @4 zod q1o.
(a) o€O O€ooot:tcl gdi E6@ €oqeor ereot> @c.:c@cbo ota aolg co.

(1) O8deocs e4dOo.,r @gdlOrrJ oACA@ ercerrco

(2) O8dcoce opdOzr ggdiOzr} egOc aolgO

(3) qalob zoecer god O8droce erlEdoc@ Olqdg@
ooza qodocoe q @oo con eot8 ggg rncde&zo $coc@cUco ogad eelozooal Edzad ndzr;z:..r.

(i) eeoo (l) I q erceoo6f Q

(ii) eoo (DE q @aod Eoo€d q
(iii) eeoor (3) S q

(b) etqferd qc@o o 6or:J oa dazaco @poJod gdco 49@ oeeoorl nddoo eice?rc3 g6@ eeqeoc
ESoo @oo E:d rod g1o. o@ eeqoc dzrvaco q(eod 8600 oa a€uJ rlcde5,cs eoc5o zodzr3oa.J ozoocdq8 ozoOocnl oleoiQ@ zoda}zr.

2. c,d,E gdd8r*rco eoo Edeocd gezJzD gccoc zod o1E@o qcc.:n E@ qcq gga sdg€ eeEo ggdl o.ocoalE@
(smart buildings) obn@car oeczooci eo8zr oo:: eoozo6food oo. EJeo-co qdg€ gcoc zod o163@ e"nq€oc5g€ ae o{oEod o1g1d@ grrc olqod oo. oo ggdl o-coco:ri6€ orcoaEcoJ Jcde&zo E6oc6csc colg
6'en5ferarce zod ooo eeqeoo'l gdaogo B€:adr esercsaJa:. ooooall66foe8 sg€ eraoeocdzr.,rce zoda goca.r
Eg@ 6,ozodd oaotl gldooar erQ ogo.rcocozrr qt?r.

ooEDodeco de@ooOco go,dr@ €oo coogooa 6oo66oco (olo)

Eg@ erozrJ
20w 5 7

l00w 2 2
Ocgce@zodo 4kw I 6
6nra6<5, 100w I 15

oOard 200w I 5

[qo,O1E 8QO agzr]z:r
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(a) Qad e€ 9O Eg@ o6oeoCdacs EogCoOcO olcoO@?tJ (kwh) ozoce@6 q?

(b) ooCelOceoc eolerg@ 24OY o18 6,erzo6fozr,r,r a,6, oocOal86fg gOc corrlz::c 6,o6@ OcdcO co6?Dca

zodaja.

(c) geoo Eg@ ocOco eoloE@ eoqoc dzogc er65c@zood ocOn eodg GroO. e9 toqeoc er6.6c@zoc.r eso2Scs

Se EOO Oc6ocO EogCoOcO erlceO@:rJ (kW) ozoco@o q?

(A gr,r; oocoa486fg Edeecd oocoa'rr86led aoo errJ E8@ eeqoc ococOa4EC@.C oeo6cs @or eo8 zodg gOr:r
1 kW gzoce oOC6fOco ozoCe e{oEcsd oc8zl ESOO g88zodlo ocsiderc zod EoO. dcs Qarzoo errca 4to
zoqgc:d odEcs E&e4or: zodg q1zr.. oOO ader€o 5g@o 6.zoc 8gt 06 @@gcso dzozood Q .2o a&6J
(20 Rs/kWh) goe8 zodg 61o0. Qa 3ozo @ceood eeqoc gbco od6cs @6rrJ eroOa qcqcco@ co6zrlc?

a6oJr.r
(e) lkW gzoco oOC5lOce ozoCe o{aEoci Odord eo8za dloord eeorl gdoO.

gerObarroco 2AY
(22kV)
Eg@ae g6Ogoc3

1kw
dcgzocso (Grid)

er65c@c.:

(i) gzocco oOC6fOo ozoCe o{a8ocozr} Edercqzrcs O?lr 6,o69 garcObEo OcdcO ococceaJzrr.

(ii) Eeon @ eot @.ior- €oqeoc g€g D6ccezoo6 qcoco eoqeoa$ rod:rJrr:.

gc6co go{caozo B8O oaao<.:zoO gdc d6 eo@ocqzr p@csEzr} A@O ggg ag dgos c2dldOcs ceOod 6Oc coE.

dBaJ Qtrxroc @Ed4OzoO eO6 2 A(E?IJ oo.O. 10.00 8O o.O. 3.00 qdOc er1c3 5zD zoc6 E@cOd eeqaoc dgcs
gOc o{.

o@@ coaeooco8 o168Ocral oEoqo'ole eeeo oree6f cez:: Ocood e$rrJ oqoqood 86zl qnd ocarco 88@, gO@,

odQ oedQ@, eeEe:cddezo gOornc eoc oroOr:Jod Ococ zoOgq €oqeDcQ dgo: eoc8z:': rod8.

(a) Oa o.cocOa4c2 6,erzo6!ozr eoqeozr3 zod€zrJ goo eeqeou$ zod g1E Od dd Ed95 oOgoOa'l o@@ oaeooci

ooqEzo dg qOorrrcO q1e$aro@zdp zoda}:rr.

(b) o@O Ococ$dctlrce eeqeoc Ozlr dg coOOc E8o@ eoc oOqc eo16o@ o{06ozo B6orercd@ qg coOaozlEul
oeszrJozl}zl. e{aEocsE (,erco@ dococJ EdOn goc,rCdo Edo6?rl zr@ zodo'Ja.

(c) o@ dg qoconoc eogdc colE@ eeqeDr oaoct O18 dgco dzo4 86@0 qoeddec zodzrJozlJ cs18 6,ozo6fexlco
zodrrJar. coaeoedcJ dg gOoroc eegdc colE@ eeqeoc O18 dgo dzop ESoO er{OEcs es@OaJO zodar qczocdcs

oorCdar zodaJzl. ocsCdanco gQ6eroi E6@ eeqac Eg cooeo?i'J gQdoril E5@ qoeizoec ozosS.

ldozocogccdolE 8pO OgrSar
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?Dcb63ce 6aet

e3eDt'J q(dg,o.

c otilroco
eocdo EoeE zDd?r oq@eo6f o<ocozryE6fcd 9Qa6oo ocecdra goo zooocozo d1e3

OIOS@ 9@/@c8@

oceido ococOalEqfo6f

gOczl @Ol: oSOc

gacrD-oc-boco

67oa

(a),(b),(q) oo (4 e@oc*aeo seapc co.CIGoo coorc, oo @d oog ccr6 Eeouol c:€ed @od rDolo
qcoqOo6rodood e@dd@ @loc6.

(a) @O eoc8n E8@o qoedd8r: 6,ozod6 eDc f,e5co(o qdo@ai qrocdzo obOco oocogcoO €oee€ Bg@.O
p@oOqce oreolqe zodaJo.r.

(b) Qo toc8n 86oo qoeddSo 6ozod6 roc ee5coco qdo6:rJ o.@cou,rl8Co.5f @or obOc oocgoO teezD€
E6o@ p@oOqo Ddod zoda.lzr.

(c) oO eoc8za ESoo goefdEor 6,ozod.er ?Dc qloco(o qdoOzri ococOzryE6loC oar obOc Edoq>oco ergdec
A5o@ p@oOqcr Edzrd zod:r.Ja.

@ 0.75 m e:€,c eoc oecogco @Ooo@ Ao 0.75 m o1@6213, o:lcco1@d1 ocq@d eSOcBzr 85Oo
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