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*- o@@ gdzr opoc$ gdzr 50 d, Bg L2 zo gOoc2 oO.

*- 6c0E O gcJarOgO B€edt ceoceaJzn.

*- B€edr opoc$ Ecs@o eidcooci ooO Ooo qobco ecazrJal.
-X B€edi egood 89oee Q qrA 6,ooqd ceigE@@ri O Ec:OzrJo.

*- 1 8o 50 ood g od od gdaco eeqeoc Q grE (1), (2),(3),(4),(5) cszr B@4d1o€:rJ 5&o€oeoi
€looOd o.€poco oeoC B@pd orlCdc oconr, dor, 6g4$ cte@ 69crao gdoOel 6oogd o6€ o6dcoSd
(, eaE o6do.

o6rrD codo @OocoO €O CI€e os €EoA.

dOdgcs,g = 10ms-2ogeo eogzo''lo.r.

1. oorl coqeoal dzozo gpodr3 p@ro e9zorocrd oooOdod 4Od q?

(1) m (2) J (3) cd (4) K (5) mol

2. a2d1rioczobe,o Eoorce G8 @czr oqp gOoJoaS,

(1) L2M-rT-l e) ttvt-z (3) tltvt-2t-t (4) t'rvrtr-2 (5) t'tvrzr-z
3. {E-gi8cs ozr}6 gcaSSdOdcsd €oo?radur qOddcoO $cecd@zo Ozrr 8O ocq@ OcdcO nOgdOrl 016 E8'@

(1) QcrriSdodcs esooarD (ON) zod8. (2) QcaS8dodcs Soao (OFF) zod8.
(3) €ooSceD?D ac6cO O15 zod8. (4) co"gceozo OcdcO gQ zod8.
(5) €oogctotD OcdcO oOzled oo'rczod8.

4. qo€ o.tts8zD EqrcoO o€occoco.co?t) g1E eocd8 ggO oqcSO eelQ girlod,
(1) docd 6 Aa. (2) oeeJoal 6 AA.
(3) docd 4E aa oge$o:r3 4AA. (4) docd 6d ceo ogelozrS 4AA.
(5) docd 6 zJ oeo ogeSozrl 6 Aa.

5. gdEoo Oed4od @Eul q16 Oat cq6ldOd EoOce V(r), 96 r cs@o SOgo:o O@ OOcd oocQa} Edleroor zodg
gO:r3ozrJ,

v(r)

0

6. ed.or:Jo6Ec.: eo@O:rJoocoal ooo gzocoo@zr} EoidQ osOdod 4od q?

(1) 6,dozi'locs ce@o Oogoo ozn OlEo o18 otocBzo dc6ced elo8o ge ca.

(2) deoQcs-Egd1 6,dodOOczrr qA 6rdA ceSo Egdl aCaOe:rJ co@zrJOra o.
(3) 6ocg dceQce A6lOced eeSo deeQce-Egd1 6,dodO@caxed tocSo 86o@z13 69O odccsor O15 zod otr

o18 cs.

(4) OEozrrroO oOad Obo oqzozo 6,dodO@cz:r dzo@ 6,dordOo:zo Q gd Oooc.:al oOacd e:cc9cozoo:a'J

6OcQo oldod 8og @ edqrJO666 q6 dzo o@can o@eo coooOQ oarcO@ Ecsc o.
(5) dceQce eoc 8gd1 gr:rd 8oc6 dobo ozoCsod E6@ dceQco-Egd1 6,dodOOczrco8ai EOrdQ ocr)cozo

o1E@ oqeoc OcSo:d oO.
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7. etcdS@Ae €oeo gEaOE rldorooe o'toe6zo q,o B@aq elorD g?DcG rogzoalar.
(A) od.o oqozoS@ odEc.r dOcod esoOlcrl @a dqc oOE.
(B) od.co oqzoO@ gOn qceEzod<ro EBo@ eolScecO q1ra.
(C) od.co oqzo@ Ql8roddco ?o€ o1z$.

goo gzocoOe?tJ AOIdE @oOdod 4@d q?/4@:n dOc q?

(3) Aeeo Cso&

8. dlerocd qdOc g1E gczocdcso ocdpOd Oedoczocd odcszo Ecora u oOcoceEal O@tl
oO. A 8O B qdOc O@nr Eo@ Q Odpo8 8g Oar goOooc{ oOad 8@ Ogoc3,

9. Od 6,ggzrJood Ogod gEaJ ocdced 8d€do geo€O (Aar QocO) @coO8. B€oO€,zrJ
(a) Ogocd gd O6rri tocdo @n,

(b) e6rdoo @6zrJ ocdo: @r:r, eeo

(c) ocdc,s @Eoi ogod qd @tl
zodg eOar rocbc.rooJ ee6 oeod,

10. dleocd qdOc g1E e:BQ Er, Er, aa \(Er< E2 < E, ) od8a} ce8rl, @OO@ 3 @Ooo E
rs2zlzoo6|cob(l-{SER)o{oEoldcooOzrJoocrzrJooaceqool9ZDcocoezDlOgo}e.2@ao@

(A) oCcob @oco@cs 8g onloalod8 @oo@ 2o,t lgod c.:. 

-z2

(1) A c:@&
(4) Bceo Cer@.&

(2) Acoo B e:o&
(5) A, B, eeo C SoCeO

l"
(1)

U
+

(2)

I 6\AA6'\l' VV

oo. 

-Dl

(B) ooc@ozodo 08d6oc{ (pumping radiation) €ooArecoco

(C) 3 OOOO @oddc8 (metastable) od8 @Oo@ ogto eolQ

gon gzocoOerr} AOrdE OaJorrJ 4@d q?/zB@a dOc q?

(3) C ooe

11. oaOE ocgooCgood q aoa goOocs B@aqo zod q1E ereorr g?Dcco €oe?Dc O6tr3ar.
(A) Ec:n 6,d.erdoocd Q 6,o,lorz:lcoocs es@co Ocs oOarcd oancoO.
(B) 8oorc qQ Ood ce@ro dce te1@ Oo@ 016 oO.
(C) errJzrlncocac: o15 8@r:'J ee@o 6,d.odOo gQ Oo@ g8Agod oooc.rzrJ Oce gQ o8.

gorl gzocoOe:rJ aordQ OzrJorrJ zBozJ q?/ 4@o doc q?

(l) A oo&
(4) Aeseo Co@&

(1) A c:@&
(4) Aoeo C e:@&

(2) B c:oe
(5) Bcoo Co@&

(2) B ooe
(5) A,B,ceo CSooCeo

(3) C e:@.&

12. oocg toc8oroztJE Q X-Ad6 EoqSO co@Oo3OoonJ Q eon gzocoo@rd Eor€ @ooOo g?Dc@c3 4Od q?

(1) X-8ds Eoqozr o{oEce pg o6od oqzod ocEo ozooU.

(2) gogdoQCzrOg oeod O1Q@ @EzrJ qlozrCOor ocE Ecs eo1zo.

(3) zolooCOc: ddE6O eeqoc gQ oOC6fOoncod g@coOd oO.
(4) EzBrlozr X-8doog ezJ8o g$zsco p@nl o6zr ocdco @o dqc e€8.
(5) gogdoQCo€g od8 ocEcr ogrdoc colEo oqoc X-8do ogo Bdtloca zDg 94 co.

(a) (b) (c)

(1) + + +

(2) + +

(3) +

(4) +

(5) +



15.

16.

13. eoooatt ocdaxsd eg' qtE dg ocde coSo octlocJ qecd gozoo B@aqo eroo gzsc@ coezDc Ogrdo:.
(A) 4ecd eozsoc3 Q goooada d6 Ocder €oorladrl dg Ocdo OOO e:d oO.
(B) 6,d.odoce, 4ecd eozDcoO OOc gQ zog,oaocd OcdeO@aJ co@ g@cdod aEoOanc,r oO.
(C) eecd gozDocd Q tocdzrocf e:6@cO qQ zogoeocd OcnocJ EdoeJde qcbgacO gQ o.O.

gotr gzocoOe?tJ Aoldq OoJozrJ 4Od q?/ 4@a dOc q?

14. ee@cpe:c6zo E@cO 4g Q zo@Fcszo gcn8or TrSo Trgd;Oc oo@zr} 016 86oO Q OS Qo lr€,O lz
oOard oO. oO@ $cecO@oc3 Q zo@Foo8 oOOc Oar od6o Ogoc$,

(3) +(r, -r,)Q, - t)

ocdarod e€ erE a8Qdzrl ocgo eo@@ra 6,dodood (300 K) oc 8oa:oc{ (1 x lOs N -4) esor:Joc coE.
o8Qdai q€Oe obo @Orer:lr pg oOroor 2 km sl oO ar@, rocda:cs e€ qr6 o8Qdalog coordoc: 4Od q?

(1) 0.038 kg m-3 (2) o.w5 kg rpr (3) 0.150 kg p-: (q L2zs tg m-3 1s; 2.450 kg -r
dleood qdoOzr ei6q A aa B qQ oqzod dSoarzo cs@OuJO zod coogdo qdOd €ocqc qrrl. A too B qQ
qg q:rlocco@ odoo goSo B€oo€al 3210 m s-l coo &2O m s-l oO. A q<doO Eqod ozog,odO ocsg,

grdOccec@ cdozrlqcozJ 2ma6"a gcc,rc@ced ce8t:l O goOaxs oO. ogO rldooos B qdo p@zrl go@zlcs Ozl
AO dA od"co gcocOcs zg@d q?

AB
(l) lm (2) 2m (3) 3m (4) 4m (s) 5m

ta
,1,

t
a

,t

18. ce@czn at66it coSn ocBgzo pzld oeo co@czr SqStJ coc@zo ae (emf) coEa 0106 oqzod odEo oOOc
zog o18 odsdod Eb@cdo 860 coqoc gOc Q g1o. oon o6ed gpodui zq@o o6odc.r 6,o6@
oOOc zodp ga8 q?

(1) A e:o&
(4) Aeoo C e:@,&

(1) (r, * rr)(, - tr)

(4) *(r, * r,)(, + t,)

(1)

(2) B o@&
(5) A,B,coo CScoCeO

(2) +F, - rr[, * tr)

(s) i(r, * q)Q, - ,,1

(3) Aeso Be:@6

ooo
+q +3q +q

L7. dloocd qdOc g1E gdEc; gcodCod OrcdEo OE?IJ A gdoro @rl g1E Oor Dqgoi dodpocd i

ceeo QocO Oeod,
^ +0++0+zq-qa

(i) 

-- 

Ol . t | ' ' '\r'' 4neoaz \'' 4teoaz +q +3q +q

6qa
A) . , | ' ' o4neoa' +q A -g

(2) (4)
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19. de@oco 60 W Oa: o6gbo er66c@zocszo gcd@zo qcodce AgzrJ 6 A zo ocdcod o6corrr: EO gEqczr
oOC6fOceocO 12 V oO. s6<6c@zoocsE Obcoos roo Ocdc g?ercoc: (gcd@zo OcdcO : {8EBzo OcdcO) qdOzr
AOrdE Bgnd ooCdrlJzr.

(1) qozod coo 6: 5
(4) g6zod cso 5:6

(3) g6zod aa l:2

20. dlooc{ oe:aJOc g1E odQ eodeizoO Obodgce A eoeo @Oron gdc.: R Oo:
dgccd6d gSOd OOc oecOO6!NceoOBcOd dEo@al qaodced rrr?i'ic qrrsl. o,OO

qa6a i OcdcOd d.oorrr 6m, Qce cosi zo@Fcod ee@co cs@creO rlOc q(tr. eoog

zo@6oci OcdcO oOzrd 8o@ 6grmO iocos a;/a@, qcodocd ogpoce Ozl Oqgd
coc@zo aec.l (emf) gOc oquloal ooo ceqoul 4@zl gzocoooozrl q?

(2) qoa6 teo 5 : 6
(5) edzsd coo 6: 5

(1) l.roANio cos @t

UAN(3) '+-iosinruat

(2) l.roAN2iosina,lt

(4) #iocosatt
U^AN

(5) #Fro cosarl

21. dleocd ooaloc q1E er6Q ee@Etoo oadd oqrod ot:l qrE A,B,au> Cgder eegzoaJan. ogCooCn:ced A8,o B
qdoc co@a.} zodz:: 6o Sqgs} dodpce @EzrJ dco @a 3.2 x 10-1e J zocbcocsd 8g zod8. gogdoQdacszo gcodCoso

- 1.6 x 10-le C oO.Vlp,Vr.aa V.o Sqgr:} Stoo grdnd BBooEzrJ,

22. qcuDco Ocd4od Ododc qOddcOzo Q eaS8ocd oc Ozllgcecod odzrlg csc zoda obOcoO @Or gderocd
cidczlon E ga-. oolgococd dzooJocs saSSocJ edzozrJacs o@uJ 0.0123 qoceE. era88oci eoo ozrigclcod
odzrJg qzad gd era8EocJ gdo o@zri 60 cgocsd ogee 6,ozo6ferzlq: zsdzrJar. e:aOEcs ceo orrlgoc csa oqod@
c2dlolOczsbe<6o Ecoc Oedzi2oO g1E Oar dOd6o: gctealar OoocszrJ I grgodaJ,

(1) 2V,-2V,eeo 0V oO.

(2) 2V,-2V,eeo 2V oO.

(3) -2V,2V,eoo 0V oO.

(4) 0.5 V, - 0.5 V, cso 0V oO.
(5) -0.5V,0.5V, eoo 0 V oO.

(1) 1.1 x l0{goo.
(4) 0.5 g oo.

(3) 3.3 x 10-2 g oo.

23. eradSco Obcodgo 500 cm2I Edd oeoQ oqzod gold g1E 2 cma EOlo gc$gc8oc ceoqszocs 0.2 N s m-2

I orrrC obcoce8rrJ gdOc q1n. ero@zr} q1E ooQO EdOeO orOc coE@al eeogztJ g1E neoQoo 5 N zo Edd
O6od ocjcq3 eroO. otlqt drtdog goOo, oxoQ qod es6rl,6ro eodeoc ob6oo Oogoc: oO zl@, ora6fo6l
@Op cdodocd goOocs 4Od q?

(1) 2.5ms-l (2) 5ms-r (3) 10ms-r (4) 25 m sr (5) 50ms-r

24. OcBd es@OzrJO E6@ coqoc gg oqzod e:@6d erOEar o6Q OooCOod eoo g6odCOzocsd Odndc gczocdozoO

eo@OalO zod q1n. Ac86 qg a6ac I V oOCCOconcOd oog EO oOodcs q@rrl cogzr OcdcO 50 mAoO. oceg,

oOC6fOoocO g8Obn (reversed) zog 0O OcdcO oqrgd oO. OocsC'Oo.J eQg a:rQdr g6odCOc: eoo gEodCOzooc3

goo 4@d q?

gEodCaco (Q)

OocsCOc: e:EodCozoc:

(1) 0 20

(2) 10 t0

(3) 10 20

(4\ 20 10

(s) 20 20

(2)
(5)

1'1x10-3goo.
1.0 g oO.

[e]dom eQO Oedo
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25. dle:ocd gdoOo o6Q g€ 4sceOzo g1E Ocg dzozrJacsd dO qlco OOc
ce58gczocd erOcozo O@o oO. glod odaJgocJ €O 80 km q6o gdzo Q Org
cdzo.'JoocJ goooco 150lan h-l oo. qlod odzrlgod €o 40 km q6ce gdro

Q d@ Ocg dzozr}aocJ @ goSoos 8cs eoldod 4Od q?

(1) 75kmh-r
(3) 60A kmh-r
(5) 450kmh-t

(2) 150kmh-r

(4) 300kmh-1

26. e:6e:dc:zsO ro@OrrJO zoda gq g8cog
Og6Odc.rd dlooc{ q1do8. AgOOdod
e:cc9c"zoca Ogoc3,
(1) 8Q
(2) 7mA
(3) r.4V
(4) 7v
(s) r4v

gR

'4\
-rrt

9SV:Y

^g'4,/

%.

o
2A

:o
+V/mA/Q

€
- COM

27. gd8o gcodCoo 0oc6 eooOrscod gdcs r B eoalanccszo oo:cour ggozo dzoczocdo orsceiza E g1n. $goO
ErE 9d qcodcocn gorgco Q r,t@, dloocc gdoozr: o6Q pgoo gdoo @n g p gderocj dOB

Q\ +-
+JVtor

28. @Eed d16d €oo€od6 o{a6c:, Ozo dozoS cocOczrro Edzo@tocs 8 pm Oo odooc@zoc F@cea:ot8uJ (10e)
e:Od co@a'JOa oo8. oaqo @Ezl} @Ed4oo €Od 5zo Egnco8uJ 6&66 oe:c@e: zodzrJoal zr@, odoac@zoc
q@zr3 d16d6 coecco?r esc@czlrs oOoo @EoJpOO cm O@aJ 4Od q?

(1) no-f- (2) # (3) 25
4n (4) H 125()) 

4n

[06015 EqO Oed€l.
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29. dlooo$ qdOc q16 qczocdcrO 4E ooCgczocd ogCo zooOcd

oqzod dzoodo$cso oOc g1o. gornlnd zooOcg, VDoOoro
oOc g1E qod OcEd zooOcg, qon zod q1o. Oqgd dodpor
E, od:r3gocd 8o 916 gd x eo@co 806zro OOcd @ oocQuJ

E6ze.Aro zodB gOzrSoa},

(4)

30. o6gUo ocgod, P-V 6ze,:c,oa,oai qldooar o6Q

A qOddcoO 8O C gOddco qdOc dSoorzoo
oorrd ABC aa ADC @#a oqzod Oedoed

gocd<6co oO. AB aa BC Scsco@oxr}8 Q ocgo
@Ea} qoooCeoo zD€, ncerco 8@oo@rrJ 200J oo
700 J oO. ocgo ADC @cboor @docd geocdoor

AG€ E qtor:o3nd odEoc3 8g oar oOare zB@d q?

P (N mi)

6x104

(1) 380 J
(3) 7201
(s) 1080 J

(2) s2O J
(4) 880 J

2 xl}a

v(mt)

31. onSgOd 1 m 6,cozo 8O oecogcOo EqeodO pqco6g eloA. Od Od oercec olEo@ Q O8 oOoce 25%oEol

gg oO a@, oocgc o1E@ 4ozoO og ooJgO eB@zr 6,cozoO 9o€ al8 q?

(1) 1^ (z) (1)'- (3) (?),. (4) (?)'. (s) (?)'-

32. zodeoo OallzocOzo ozocOced zocbc,r @no 5 eV Oar ogCoo8zd qco6lo nd g1n. dgczrJd Ecsnce

4.1 x 10-ls eV s eeo gcogCzooos oOcoos 3 x 108 m s-l oO. qco6f8r:r ogCoocord gogdoQCo:cld $drl
86O coqoc, eiurb)c3 O:l gbcecogCzoooO 65cs eolE Q&orsrO ndoo qccsc@ce zq@d q?

(1) 12.3 wn (2) 2/5nm (3) 683 nm (4) 800 nm (5) 1230nm

33. co@glo 6cctc61o EE8qzocezo (slide),dreoc3 g@c6c.r 30mmx40mmoO. oE-rocO SEEqzo gdodozocszo

(slide projector) gdodeo zocOoc,J 8O 4.0m 96zr} 916 Edod OnrO, OE8qzooc{ Ococ@o 985@Oced
gdodeocr ozoob. Edco @n 916 gE6@aoc3 g@c6o I'2mx 1'6m a@, gdodeso zocOcrO EFcs gq
zrcE gd zgOd q?

(l) 4.9 cm (5) 98 cm(2) 9.8 cm (3) l0.2cm (4\ 49cm

[od0r5 @O Oedo.
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35.

34. ogCo oOCgod opo6f ralaler'3 E8o@rrJ e:8des argo:d dloocd qdooo o6Q 6,Q4dio oc8@o ce6

Eltl. oaCeod eeeo :lgoc$ $d a$zozr3oo m, gooci esorrJoo p,66 algocd
oddzoO oSodgc: A oO. goocd erad8zo gcol6ocS oo gcdgc8ncoocd
Ogol@ oo'ic€oezDc eDrgcl aotE o. urg,coO 4Oc Sded Oaddcooced gOc

gzrJozrl zl@, 60 og algocd O@r:ocC oqCgar zocacOboo 4Od q?

/r\ 2*.lApg_ (,)\ zo E- r?) zo @-\t/ ''"\T \L) -"" r1lp. \J.' -"" r1ep,

(4) ,"rFr,oor (s) ,"ltt*

.sreorCg aalpOzo Od ozogOdzoO o@OuJO zodzl gq cdzozdOor dSrn Olgu:od eegzordzrr. dloocS oe:aJOc

g1E o6Q r:ln}4oO gozrd ozogOd Qd ddcezo coOzod g(E de OloEcezo e:eeo ar@OaJO zod g1zl. Olpzro
eo@gb.oocorrl @ d6oc$ E€ gir::. goOco-zoca ge$ocdo OBzrJ 9d dOoci o@ocs q1doO.

t,t,a6 /, zoc6ct;lodoe q d6 O1oBc,: 49
rodp gOzrloa.I,

tt t2 tt

Olgzloc$ eoeo razdqoO BSAO OOczrJ @ oeocQzrJ

t,

t, tz t, t, t, t,
(4) (5)

36. g@O Edcd e:addc:d @r:l g1E oB@coOaJ ee@czr o6Ceo oOC6 oordd eegzon'lar. og,p oOCg qozrE
dEoa:ozoE drozr}Oos m Or,t qe,6 ar,ofiOo oOCgocd drozr}Oce 2m o8.. e9Oc odg oUOcOd @ot eo@cr:

eedbrdoe?t} gro. oACe god ob5co gznrca$d oqQ@ @cAcOd q.6 Ozr e6Q og$ oOCgo u
O€ol O oqOa oOCgce eeOco co1oO. Sceg @ coql@O@rrI gzrr:'2d1O Od Od oOCgoc9 O@oce OOcd

Ed7o6o zodp gOzrlor$,
U<-

(1) @@@@ (2) @@@@
(3)t5@@6+ @,tb @ @ 6+
o,?@ @ @ 6+

t,
(1)

L^
z

(2)

tt t-
J

t, t,
(3)

Ut

goOcoo:

[@06 8Qo Osdo



ALt2019/0us-rNEw) 8

37. gcoeC?o Eo@ioto OooCOozo (LED) goa{d $csczoc6zrJoce

eoqoc B@oog?l} oE 9Q6 Etooo ac Ac6co 2 Y ac

l0 mAEce gbz ca. QczrlSe{Odod VBn= 0'7V q Ocdc Acoor

0 =100 Q Vcr(,ot)= 0'1 V q oo. dlood Q qrA oOerooc'j

qco6Czo Eo@Cozo Oooioood goadO Soczoc6doce eoqoc

qoor R, eeeo Ra gcoor:} o@cr::Oc q?

(1) Rr=100QeeoR.=1kQ
(2) Ra=lkQeseoRc=1kQ
(3) Rr= 1 kQeoeo Rc=29092
(4) Rr = 10 kQ coeo Rc = 1 kQ
(5) Ra = 10 kQ ceeo Rc=290 e2

dgood e:coOar eeagiozoCocgczocd @ 4OOcsd @o ogCao
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cegedOS. o@@ 6,op@cs 9@6 gldeo6cs OOc csO@Ezo oO. ogO@doc$ p@6 oOoo @6zrl qOzod

zoscOo (throttle valve) SOer:l 85@ €oo €oooarr E5@ dOo"$c:O ocgaro ndB eroO. dO oOCg eold

6elp@ooS qoad 8og @ ozocoai dzouJa d8tl o18 6,ozo6feraro zDg, orzD.

Org

[eool6 eQo ocdrD.
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(D

(i i)

dO oOCgcezoO co@OaJ6ra Od Od OoAO qcoEozoO csOd o18 6,ozoqfoacr zod@zrJ dO oOCgod
eeqoc Eqod Og teoozr: qQzr3a:. do oOCgcezo dzoalocg rn @e6 cegnalzl.

9@6 gldeegor OOc Od Od dO oOCeocJ ozoC-&zo goOocs ar rad s-l ar@, 9og €oeo esaoe

ocsos qcraEzrl B@oo@n] 4(r'.fr) .' 4(r' -S) oa'l oqs soar oo oe:oJoa]a:.

o@E lc.:p Od Od OcgoO Qo ozr qa,6 h6r2 oeo€ zog@ooo$ 8O Od dd do oOCgcso g1E 6,eo oO.

g8qcar ooC6fOooroooJ eooOr:co a 5O Hz oo 8o h I ga;a 30 cm d oO. qcrrr8co eoqtt {
oqoo:8 qcozordoos o.?rc€oe?Dc ot6ca aorE Oo oorr}OaJa ' n

m = I kg aseo I = 50 cm ol@, gog Ocgozo qco8o cD6?tco zodr;Ja:.

g8qczr ooC6fOceocoocJ cooOrcnco SOHz Oa: Do galoo8 cooozDCod)co 20 cm 8. goloo8 gg
Ecsoo Eb.oco zodzrjzl.

gOco rlg,o

(iii)

(iv)

(v)

(c) g8qc:r ooC6fOotlcoocJ esoOrscr:la 50Hz Oa: Eo gococ:
5OVo 8rJ 9086 zodzl o6Q gOzod zoscOcs €ozD€oc gttt.
dzr@, zoe:cocl (2) 6aesod qdoc q1E e6Q goceo zrgocd
gdecs eo@o 45oro ozoCgcod eecq8. qozod zoocoooJ €oooatt

E@ oco zlgocd gdec: eo@co cecqar ozoC6c.:o ceOcgoc6zo

Ozl OO 6,ozo6foznce zodtrJzl. (2)6zesa

g8qca: ooC6fOcezircoocJ esoOrscr:1. 5g€ o6oeoCd:rcs @o dqc oOE. er6ooCdzrct Or5 oa Eo gEqcn>

€ooa)scztca E0 Oa> god dE gEogC@ce q 8g oO.

(i) eoi6g@O ggO, g8qco: oOC6fOoocOood osoOricrDcl 25Hz Oa OO, gOzod zoe:cOo co@g6oocuri@

Eoan oO.25HzO OOc qQ ceoOrcor eoqac oOc zoercocs ee@gb.ooouJ@ SoanO oo8. gOzod

zoe:coo eo@g5ooorrr}@ Eoao ozl qocddcoO Q ereoo qi Eb.oo zodzrlar. (# e:Soo$ gccszodoce

".?rc€oezDc 
eo6a]o.) 

I 1 " 'h

(1) eeog Ocgozo gcoEo
(2) gulouS €ooozDCozrrco

(ii) g6qcar oOC6fOoocOoci eooOrscrrlo 016 Oar 8O gOco 6gz:lco q0 86O0 qOzod zoe:cOcs

ggp@ocsu} cooOab oO. gOcoo 757o 8ir.l qOE6 8@O zl@, gEqczl oOC6fOcencOocJ to"Or:csrcs

4od 8o ge q?

(a) (i) zo@erao ozr grQ rauJqod @EzrI EoqOar p€zo 86c: eseo ogp 6,o6rlca oqozo8 aiOcod ndoco

qczocd dloeeOeouJ erDo oO2rJ oOar@ g1q qdOulzl. dloeeOozd Og Edorrlq 'N' ogeo q gcdoalq

'A' o6co E €oeA€ zodaJzl. (gca3o ooiozl oztceoezoc eo6rdzl.)

(ii) oaiqoO qco6cs Iq Qr /q agzoro Qcon edzozrlOa mq. oO zr@, n Ozr gceoocqooS ceoO>tr-l,o fn
€oqoc gzDg@ol;rd n, T, l, aa ln glgodzri gOc ooio.

(iii) q q1E orrlpod coqoc, geeoocQ ooO>crl ootrrd zos o1E qczocd ogad teqoal a6alm.

(D) (1) d1ooc3 qldooa Qgound (Harp) o1E teo6rl tocdocsd DEa Qo o€al ge eebocso g1Q zo@F

TEzrJ ee@zrJ8or oO. Qco /, oar Qo@ zo@5o p@ro eeoOrcaro 260Hzoo>'€o' (C) csoBor dodc: 6,oqo8.
Scsg @ eso6o dod 6,oqE@O qgdlo zo@5Og Qc, 1,8 ocooa.,l ogco Oc2oO qdoO.

8og @ zo@F dzo@ gco6c:d csood qldo@, '@' (F) ceo

'A' G) ceo6o dodog 9€zo cooaDczD o,or)co zoduJa.

Aor€ eso8ra edodc,:d gOc colE@ eoqeoc zo@Foc$ gco6c:
Ed1@cd1 86@ @6?tJ €ooADct:lco 8g@ O gcod zog eo1zo.

€ooaDcrtco IVo &aJ oOzrrcd E6OO, qqcg zo@Foc.:E gcoEco

4@zr gEoocsEzr} Ed1@cd1 zo@, ge q?

gOzod

^.rro.,lr.
<_
<-

-----<_<_
<_
+

(i)

(ii)

coo6o
do6 c

5ru

R

D

fl

E

tb

o
F

L0

G

U

a
A

5

a
B

6r

I
\ 1.00 0.89 0.79 0.70 0.67 0.59 0.53

(l) dloc:

[dooroerrdOd 8QO Oedo



(c) Berocsd AAA Qo O@zrJ gnJ 8E?rJ PVC e:8do ocSo zod geoo

OcpoO eeqeorr} coo6o dOd 6,oqE@O rizztJesSeJei (panpipe) zoOOgcod
(2) 6aesoci qdoOa o6Q eolgg@ zod EoqO8. 8og @ o8egoOg
oog, ozogO6 E6g g1O @6zrJ Oeoc g1o'r.

(i) Od ozogOdd Oeec 916 Qa L Oot e:SdecsEal 6,oqOzr
p@zo Edca coo og$ 6,o6ncar oqozoS cddcOd usdoo gczscd

dloeoOord eoo o,O?r oOar@ q1q qdOolo. dloeoOoai Og
Edezrlq 'N' o.6€0 q ge$ealq 'A' o.gce q €oee€ zodzrJzl.
(qczr'io ooCoa o.trc€oezDc o6zrJa.)

(ii) to"En dod'eo' (C) eeo 'A' (B) 6,oq8@o goor o8egooe qco

g@c6 cm OezrJ oc,6)6 zodaJo. zoc@d 6,dcrr:JOod Q Ocnoc$
OOE goOcor;;, 34Om s-Io6ee 6,ozo6!oo'rcs zodzrJr::.

(iii) Qco@ o8derc 2ffiHz oogOO 255H2 cooOr:corcsd 6,erqOar
OO oeococ oaJzrrc gQ. 260 Hz esoOr:cno gOc colE@ oqoc
8dg g1Oc.r 4@a-r gdEzrJ Ogacs zDe ge q?

0v) ade glOcs o8e$oo8:ri co@gboocsrr}@ olg8 6oxd zr@, d@ e:8eie:oozrl 6,oqOa e@zo

4Od 8g oO q? ggg dzercooeoard es@o SgAd raaQdl zod:r3:r.

7. Oedqod gcdgc8 @cOtscsd p@zr} OloOzr 8O do: 6dd6cOzo OgozoO coo odCOzo OgcszoO csOnJ oO.

6,dedgcOzo Ogco OdpO geo€O o5!g zodo: qod odCOzo Ogo @cO>c.rO eocoeldeO OdpoO O@nceO

OodSO $coc zod8.

(a) SO 9cOpcod p@zr} OloOrr) €ozl.) ooCgczocd Odpod coqeoc odCOzo Ogo doOidcdod Ecs9ce @EzrJ

gzDc@ zo€, o1E or.

(i) eoor ocoCAczocd Odqod eoqoc dooCddod gO,, @cec qdOc dE edc@E:rJ zr@ zodaJzr.

(ii) edooCddod ge,, ogdozrJzr 85o@ Q aoc6o zodar 6,ezo6!ozr @€tod @cec qdoalar.

(D) gedgc8 g,ocozo p@ooal geog :r8or Ocg @@gd eegzon'Jar. org OOe EO oadcSo zodc er1@&@O roo o:l
zsceco Ebcrco E6@O dooCddod Eo@cs ococQc orr aorzD. 6,€0 ee@o 8g Ozr: SOrrloc3 0O6zlcs Ecec g1E
Oar 06o1@ o.?tc€oetsc o6@rr}, oE?r eE ?Dcec3 r8 Q gdgc8 @cOrsozo Q OrS @0gr" de&ro goOcocs

v(t) aatat,v(t)=rr(r-r-#) 
"aa 6oc Qor eo1zo. o.@E vraarB€oo€zrJ ocg QQosS

gczrln goOocs coo EgczrJB 
^rao, 

(relaxation time) oO.
(i) gcdgcD @cOrcon Q org 00c,n o@r:lco oqeoc Egczri8 ac5r.l 4Fs ol@,do EdogocoodSo de&zo

goOoo, Vroeal50Vod EOO coztJztc zDceca 66ztJor zod:rJzr. (In0.5 =-0.'7 ogee oalo,r)

(ii) ocg @QoeE de&zo goOrocs, VroezlJ 50Vo 8o %)Vo qdOc o15 8@o cozrJarc zscec.: codzrrcs zoduJzr.

(In0.1 =-2'3 o6co oafan).

(iii) gozr (b) (i) eoo (b) (ii) I gOc cor:l B@4d1 ceszo@a} Ocg Q@ogE de&zo groOooc3 Eogaxs,

@oud oe€o grq qdOaJa:. gcdracdood Vresp1Q@o qdOrrlzr.

(c) 10m 6,eeO oo6f gdOc q16 O1.8cozo e:eoC 8O 9og zr:6r: Ocg QA€d csgzorlJrlr.

(i) ocg 00C Oo $coc zoda co@ggdr:l 06o eeqeoc gzocoaro:d T, Po, Po,a, 66 u qlgodoJ goc oo,la,.

o@E on6lOe gcdgc8oc €ooeozsco 4, oo5lOg madOce Po,Ocarcci toodOce Po,Ocg@@ogE qdcs

a, 66 Ocg QQogS goOrocs u oO.

(ii) q =7.5 x l0-2 Pas, po=900kg--3 , Po= l.225kg m-3,ceao ocg e@gzo oc@cm: qdc:
a=O'I mm oe€o Q grt. Ocg @@ogE Od, roo 6,co eo@o SOatoci 006zlor Eoc 916 Oan Ogol@
o2tc€oezDc o66zd Ocg @@o9,8 qcaJt:l goOcoo: cl6,6)cs zodaJo.r.

(iii) ocg 00oeE gtoralod SOacs 100.33 kPa q OcgooC@o SOors 100 kPa q oo6fo6 e:ad8zo g'coEce

2-0 x l0-2 N m-l q ztr@, oo6f oadc3cso Oqd eftr€ E ocg Q@ogB g6cr c.<rlzllcs zodzrJo.

(iv) Ocg 00oe8 qdcs 6,ce co@co oOand E@ cogzo6:r} d8 de,6zo go8ooc9, zDcec: eoOo SOgarc,r qg
eoOeo:r:zo g1q Edoo,3zr.

(2)6zec,

ALl2019/01-S-II
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(a) (i) goc 4Oc A/ Qcod eeEor pE Ocedced eg?tJ l ocdcod co6c o8. o@@ ocsdocJ 8O d 6@0zo gdzo

BEO gdercszo Q B@Ozo gco eoando a LEl, g 
@Ezri oqg gOa Oo os:rJoaJzr.

4nd'
(ii) (1) dloocJ qdoc q1E er6Q gdo R toeo oocoo6! Nooad csSo erroe oadrlczDcd

qodod eg?tJ l OcdcOd cogc cs8. qcodoc$ odrrlEoc$ Q Q@azo gco mzrz:'lOocd

Docgdoo B eoqeoc gzocoarsd gOc oular.
(iii) oora qcod oqzod 2(a) Qe:oc3 qdoc q1E e6Q R ododc,rd ql8o co@gdeo orOc

q(b. Q@d oqzo p@zr3@ I Ac6cO dzo@ QocOO ogc o8. oocg qdeo eodoc qcodOg

Sdei eodaizoDd 2(b) dloood q1doO.

LM

2(b) 6zesa B€,radt oporO BOod nd ooar qnod oqzo Eeec qr6 Oa p@Ors dodpo E66s6,a
88OO p@Ozo Og obOc grQ Qdo?t}zr.

(D) eoedoQC:rozo qcodCodo d8 edzoa}o ao q6ot gecrcrDco (;) 
"O^co 

E5@ eeqoc (3) dleocJ
\ el

gdoozl 6,ozod6ce ocEr:l zog eo1zo. 6dor ?t€c,3 eg, tr€zoc ?DrottCoco C, gogdogio 41 aa A,
eoao dcg o6Oc esSrr Sded gEQe{tlr Edce S Erzt. goedoQCzl nq@OocJ odc.: gAQedr:l 6dc,r @or qlzo

o2' 418 cs.

gAQdrl Edce S

6.3V-

(3) dzsce

M
o

L
o

(i) eoedoQCn: zoq@Oocd EQnco ercez::o 86@ At gogdoQCooci zocbcso3 oO. ArgogdoQCoocd
zocUosce 4@d q?

(ii) Al gogdoQCocoo eoad ooC6fOcsocod (-V) ocsgooocd, A,
gogdoQCOo a6ac o@zrl zodtrr gogdoQCzlcszo oOcocs oqoc
gzocozlod gOc ozrJa. (gogdoQCzlcszo qcodCedc.r -e ao

(iii) zrgocd ocoCaczocd ozocOee (4) dzoocd oo:rJOc q1E e6Q Ozo@

OcdcO oco?D c3a,) o1o@ OenSoczocd qcod oqzod god otOg CroD.
OOE?tJ B e9zoczocd Q@azo dodpcsd S Edoo e@Ozoo @cacq€

eroO. oO@6zrJ gogdoQCzl OarJtlczocd e:dozo o@zrJ E6@O

eogdoS.
adoczocd qcod

(4) 6zesa
("\

godoQCzr zoq@Oocd odocJ q6a r o@, gogdogl-t"* 
[%J

Eeciczrco €oqeoc g?Dcozlcsd gOc ouJzl.

(1) dzscs

2(a)6zesa

B

fEoqdol6 8Qo OedeD.
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(c) (3) dlooc$ qldooz;> o6Q P 6a Q esoczdrld ogCo oeoQ oqzo qodo dc oolf{'Oclonod ocsQo o1zo.
P aa Q r:roQ (4) dlooo$ gdoOzr e:6Q d gdSrrJ oOzr} E g1o. p@Ozo dodpcs B oocgc g15 qod4d
gogdoQc:r ro arl8 oan qd1 oeoe qold Sroo golo;6a vrn&67@c67 zoc ?rrzD.
o9@ $coco@o ce Ebgo: 88oo Dzo6lo p@csd .g"r ."tr{r cDrl eorzD.

(i) geoo Ed1@cd1o 8g 86o@nJ e:g, P 66 Q oeoe gnd g1E gogdoQczrc:d @n oooqo Eqgd
oeo B@Ozo Oe grq qdO:r3zr.

(ii) gogdoQca:og oooce €oqeoc gzDcsaa.c,d d, B aa vroglgodal goc oarzr.
(iii) B= 1mT 66 Vpo =0ozr 8o gogdoQCzrog e:cJo} gdco 6cmoO. V,n =g40VOa Eo
, goedoQczr zoq@6ocd 6,rdp@6crd ar1or. P ac Q ooe god erdodo 8 cnioo.

(1) gogdoQC:::ozo oOocs, coo

(2) gogdoeCzrcezo qcodCe6c.:o dE ajzozrJOo.S U=.rtl- f;')
ta'6,6)clzodaJzl. \ "l

9. (A) orDoO@ oo, (B) edOaoO sof oOdld 6€a$ cscxodo.

(A) oaoOo

(a) AqJd goocsd @EaJ egzozo gcodCecrcod @o 8g zodor zocbcs gococa goooc3 OqgnJ oc@zo
a6cs (emf) ogco gbd qdog e1oA.
o@@ qbd gdSO eoc8ra zod6zrl;
(i) AqJd oc@zo OgocsS egzozo Ebscs zodaJan.

(ii) geoood @6tl} dzrxlce roda de@o:co ceqoc Azocourcsd dE Egrd coc@zo 06o Eceo do eodeoc

ogzl OcdcO lqlgodrrJ gOc coa'.la:.

(D) Aq55J oc@zo Ogce Eeoo geornlrld gEodCoce rozr gtoood, gEodCoos RB OcEd gEodCozoc:zoo
ce@O:rJo zodg 3roO. /zocgozo Q ododocd 6,dcobdzlce O:l pd cadE6 €oqeog gzDc@r>ad E,r,R
eeo / glgodzd gOc ordrr:.

(c) (l) dloocf e:6e:Oocs?tJ gdoO::: e6Q, oOCOU ddozo,

$ocd@eozo o@COdc,rO (starter motor) eeeo gOca.r
gc@gOgO dOcs gOc oq:r Oqgrd-deocctEzo O1O6oa{
eogzor:iar. dd Od gOca gc@goO gOo de@ocO
(rated power) 60 W oO. Olo6ocf qtoralod gEodCOcs
0.03 Q oO. gi@Odc.: o6gb.o gl6Odcad ogeo $cec
zodzl OO tegzooJo:.

o@iOU ddce elqcooJOc ooc@1EO (S" EOaoO) gOczrr

6c@g oOsd g6fQoc$ (S, eeoOar:l) a:-@, oOC5lO6Odc,r
12.0 V qcood oe:a'Jo8.

(i) g1@Odocd ercricozoc,3 4Od q?

(ii) gOczr gc@gOzo gEodCOca zBOd q?

(iii) OlO6orC elrgn* rnr0zs Og,:.r r-o.s6zDc3 n,JzdgD.

(d) goczr 6c@g q6fOc q16 SoOzo Q Sc:cd@toro o@iOdc:
eo$o zog ee1&rd (S, o"Oatl zog ee1&a3) g16Odo:

8.0A qcood oozrJOS. dEO,
(i) @c:cd@eozo o@COdcs eodoc OcdcO, ceeo

(ii) $cscd@ozo o@COdoc$ gSodCOo
ro6,r:c3 zodzrJat.

(e) gOcar cc@g q5fOc 916 8O Q $cscd@eozo o@COdocJ qco@Odcs g@6c: Oo DO $ocd@rozo
o@COdco a6ac Ac6cO 34.2 A coo oOC6fO@OdocJ erccgcozoca 11.0 V oO.

oODO, $ocd@tozo o@COdoci

(i) gAAqJd oc@zo Ogcs, ceeo

(ii) zocUcede@ncO

@6?163 zod:lJ:1.

(/) oOCodoc$ gADqJd oc@zo Ogo Er,$cz odeoc o6zr ocdcO ee@co 8o6o.d qe cooozrd EqriJrD.

s1

(1) dzecr

[EemoOOrS @O
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ddndc dc$cezo 6agQ gOca gc@g EOc ozlcq@c o@COb dOos :rlOrric rl1Q Eeoc O1O6cs tolgEce
gr:'J oe€o Scebd:rco Ecs. dE g8dgod ogce 0106oo$ Oepd oc@to Ogcs 10'8 V qdoc gQ E OE

georzrJod g8odCOco |-UA qdOc 016 Eo. O1O6oc3 8g p Ocobdzno Ecec $cocd@eozo o@COdcs

er,6at ogr,t eE Acdco Oos zodzolO@O g@c6Od oanc8 cs. o@@ gOdOcoO Q $cocd@eozo o@COdo

a,6rit ac6cO oescoralan.

geon (g) I eeqoai zog gOdOcoO Q 6cegd1 EAaI Egd coc@zo Ogcs l2'3V coo gtorolzad g6odCOor

0.02Q Q d$6 Olo6oal o@iob ddo o1:r}g@ $cecd@o (jump start) ESoo oc8o zoda 6lq. oO

ceqeoc OcSd 0106o Eobdzro Q 0106o eo@co OEoanozoS g6odCoo 0.015 Q g UOob oda6f
(umpercables) oqzod @6aJ o@OzrJo zod gor4dlo o@Cob ddo ooolulQocJ o:.

(i) o@COb ddc,r elaJg@ $ocd@ro 85o@ Q acEd A7O6cl Oeobdzrcs p O1O6cs eo@co es@OzrJO

odo gczocdc,: o6erd dloeeOeoo'rzo g1q qdOrrS:1.

(ii) drtJd@ o.dcoalOa EO Q Sctcd@ozo o@COdo odoc ogzr Cft6O OcdcO c06ztco zodzd:r.

(B) oemOco

(a) (i) dodp qcOd6 QcuSSedOd (FET) egzo Ql8ce 6,eie@ (unipolar devices) oges aogo'lOnJozr3

q18? FET $ocd@zo E@O 6,erooi6 ozr gcodCe:d ocozo o@caoc q?

(ii) FET, ooC6fOonc oc@o (voltage-controlled)

6,erpo oeco q aoga'Sozdozri qr8 qr8 gzoco rodaizr.

(iii) (1) d1$o6zrl gdoOo: er6ercJce :c,gac Vr= 5 V OO

6,ozo6foacr zod6al oocodcO ocdco (draincurrent) Rl

Ioala {ocd-groo (Gate-Source) ooC6fOceoco Vo, 10 MQ

co62trca zodaJ:1.

vooF9Y)

R2

2.2Me/-

(1) dzoce

(b) (2) dloocd qldooan zocdzocoJ@zo obozo e:6ooooJ od dd S, (; = 0,1,2,3) 0q3d cscrr}$zo cdSoo

D,(i=O,|,2,3) OqDtrJ to'cpod oc:Q@ @ErrJ $cocdOzo zodO8. D.8 go'l'High'(5V) ooC 'l-ow'
(0V) Eo ar7a. D.8 qcoo 'High'Oo 8O EEc€ Ed6Oo: €oooatt Om gnd u,rltDoocd dcr EOazr oO.

-5V

(1) Dz 'High'oa 8o 10R g8odCoo a,6ulc ac6co R qlgodzrS oeocceoJzr.

(ii) (5V, 0V, 5V, 5V) ooiCOcsnc zocdOod B€oO€zrJ ^S3, S' S' So d8Ocerr} Scecr'iozo ESOO

Ozo EO oocq8 o€, (2) dleoc$ qdOc 916 I at6O R glgodoi c052tio3 zodzrJzr.

(iii) (5 V, 5 V, 5 V, 5 V) oOCqfOcsnc zocdOcod B€oO€uJ S' S' S, , So edSOoa'l $cocd@zo E6@ eeqeoc

8zo 8o oc.:g EO gEqcor oOC6fOceoco Voaaoxs rod:rJzl.

(g)

(h)

D, D, D, D,
(2)6zesa

toooe$O6 @O Oedo
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(c) 9SC @6213 $csc zodz:: 'gd zo1@' gOc oqrn oa3pcod (snack dispenser) e:orl rDdrjJo ceooni Q'@c6' oal'oocd6A 6@' EdozoCp olzoOeOd gOc oq8.
o EoIOQ gqqt goc,oo glqsd 860 (1)

o '@c6 ' (M orii 'oocd6O 6@' G) oodSo

o'@cB ' onldloO r::@ cozrJpo 49'@cB BA@' (n
o'ooadgO $@' osl61oO zr@ or:rlpc.r 49'oocd6A 6@ BA@' (y)

(i) SdozoCp olzoOQod 6lOc roor o18 ordrdo eoqoc ocUEzs gzDc@?trco gOc ordg'r.
(ii) oocl zacb8zo {ocd oc8noo:rJ $ocoo zrrlo8ce eo18 qczocdce oeraJogijtrr.

10. (A) omO@ oent (B) or$O@ ooJ o@Ecd 6gap6 cocxsdo.
(A) oeoooco

(a) (i) oOc86f Eo@ce oo Ocb6fcd Eo:@o gzoco zodalar.

(ii) gozl Eo@c,::rJ oc8oocsrrJ o695o ocg eo@zod<Ecs ogdozrJa zodzrJa.
(b) zoc@d 6,dor:iocs T^E Q gcd@ozo 8oa:o Po coo er6@co Vg, gc. qO E qiE ocsdcod zoe:cood

F 'R:
a

(i) Oodce oJ€ qrE N, OcgO o8g5o oc

oerc@c: zodzrr 6q N, Ocg @eg eooO>c

(ii) OodcoO N, OcgO SdAOO zodan gq zo

(iii) N2 Ocgo ooc@o zodtrr 6,rp€
,l

6d.<rzrlooc$ ooared CIo ;tl-
oood Eo AU = nCvAT o6z13 oqg

Oc6srcO E LT og 6,ed.orilOocJ oOzr

ocgozo Oge^ rlco ocOoce 5R ^n'2""'
(iv) 6,dcnolooc$ 8g Ozr o@@ oOzred E@,

SoarocsE oozrcd A@ Z(p - p\ ao
5 \ 0t

(c) gc@ca: SOao (gauge pressure) cep Ocg
Or;,6;,a qc@cot 8Oa:c,: cec@canocsa-f psi (
(1atm=100kPa eoeo lpsi =7kPa)
zoc@d 6,dor:JOoci q Q7 "C) gC, Ee g 2
4d1 oOgdOrl N, OcgO gdozr gQ.

(i) Oodoo$ 916 Nz OcgoO 6,dcrdOoc$ o
(ii) o@o 6,d.emslood ooad 8@ Eesc ocs

(iii) g€," qQ O q1E oodcozoo nogdod
8Oo:ocd 016 8@ ESde.oo zog o.?tJc

o€od oqzrJzr.

(B) omOco

oeoo coqeorJ odqor Ecsoc AdzlOgo B€edr

OEds Eo@iOzro E6oouJ gddcE a:DdOca

$coco@co EEoE@ncO oO. decs Eo@ 66nc
ggo6C@O te@cpocEzo Oo: or$d OcSd oeos

nSodcSO (Thyroid) B€,zoc odC6alo gEzocd

EqrcoO Q tocEn zoo8. l3ll E qbo Ecg zDceco

ooCooCarcad 8o@Cozlooa} q adocE 131X" a

Qco 2 mm oo. cecocaroozrJ 131I, oeeC8":o q
odCBzrJO gOc oqp eroa.Oco 6Oc QoOrri gzr4
ceczdgoo oo. l31I 

o@zr} aad ozr EEd<r, r:'r

[qoeooOcS 8QO OGdo.
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odC8oc eoOr 8Ed.o groOc:d Ooo odOar oo8zr3 gOO 8Oo qo:::d gcs SEd.oOgO Edcod.oo E@

gO@ E6O esqeoc gbocddeozo $ocO@ qgco@o:ce ?DC ge o. odC6oc 88uJ Oo@ioarc: zodtt SEdg
g@cdo 6Oc gai @cpcoO eo$csorcOO arOcgoc8zo oO. ooOqr Eqr:crdOzo tocEoocJ Q ee$oocO coqeoc

toc8o zodzl, SI ozlcOa oescg e9zozoo ASg (Ci) oE. Eg6 dzod ndedcsO 8g Oa oarldzod.6
37x lOeno eo@ca oO.

ca86a e9 g16 8Eds6€ EOrcod, SEdsE€ decc.: Oo@?tJ o@6d oarcO oodO SqrcnJ@ar

Edzoceedocorr} q Ear oO. o@O Edzoce,do goEd oodO Eqrcsi@zo $clcO@csd O:r gr:'rd dcs dece

Ec.:tilcs )"uo@ot Dqoc qdOzr mcEce (exponential) EOgo:o:d qpco@zror zod8. dOlEoJ EBds6€
dect E@ eso oodO EqrczrJ@zo EcdzoceScs o:zl oqzo@ Eeoc grE oo deco E@o gqcg eodg deo
Eoroco )''" r;rz;to.. hr= LO + hU oea eeqoal zDg eo125. o@8 h.cep oeoc$6 SAO66€ deece E@O

egdte: decs Eorllor oO. 8Ed.o gcdded 8aO6 eoqeoc toc8o zodar odg qbO qcg zocgo, eedg

deo Eoocs @EaJ o.oarc zodp eroO.

(a) (i) F-ot / Oo@Coo: qnd oolrrdzo@ ogeod ceqozr} zodrrJo.

(il) a, b, ao c oogoo EOr€ esoODc qdo@a3 e:on decs Eo@ co6zoddco ?ttorD @ozdor.

'i1, . ")*"*!B_
(b) 100 mCi ee$coocod cs8o r::qQ@ Nal3ll E,rlqord odCogd @Erri gOc coE. d@ EcslQo zoc@d

6,dorlOod q1E 6ce@ tocdr:>cszo coOOc zodg ero6.
(i) eo$ormo cogac oc8rr zodar SI eizozoc: 4@d q?

(ii) deo Ecsoc.r ,1 ceqeoc gzocozrod qba qcg zsceco Z glgodzrl @ozrlar.

(iii) Qol 4 zoO eig georr EcelQocd eoScoocO @<rlu)ct zod 8@4d SI eizozo O@ui gzocco zodzrJzr.

(ln2= 0.7 eoo e 0'3s - 0.7 o6ee oalor.)

(iv) dzlSrd, ee$ceorcoocJ oOzrd 8@ gEoocod o6eo gzoco zodalar.

(v) Nal3ll EcslQo zoc@d 6,ddoJooc3 oOoc 86@ oopoo, 0'C q coOoc zog,oeocd dE eoSooco

qQ ESoo o18 oO q? Bgnd erorQ€ zodaJa.

(c) 100 mCi cesozrcOd oEtl Nal3ll EcsiQcsErri 4Oc a@c6c,rd nSodcSO odCEco4O gOc oqp
croO'
(i) o@OtE odCEozB ee@co zoOgB E6o@ q AAdd gcdded SoOd orl gdod 4@n: EoOCOrr

gczocdor oqeoc q? B€ed srorQ€ zodaJzr.

(ii) z:T8odc8o gzrSSoc{ q l31II eo86 gbo gcg zDceo3 7", +=+.+ @6uJ soc Qos
epD

o18 OO oszrJOa'Jzr. o@8 Z eeo T, B@oo@ui EEO6E€ dec,r O@O eoo oodO 8qlcn3@zo

Edzocedcso qErg qbo gcg zocgcoai oO.

(iii) o€odc8a gzrJsoc$ Q 
t3tI I oodO Eqrcd@zo qba qcg zDceca Qa 24rJ -O, 

l3ll og €od6

gbo qcg ?Dcecr (Qor o€aJ) codzto3 zodzrJzr.

(iv) 131I ga, QoOaJ Qo 4zoO ogo co$c:ocoocd gEoo oorrreo @6i6)c.r zodzr}zr.

@ 
o'qs 

= 0'63 oeo oo'J::1.)

(v) 88d<r qcddoo Ecsc@?rc1?lJo qeo 131I gEzocd zog odC6al odCoogal Bo zog oldod
to$c:z:lcO 50 mCi O OOc qQ ooC eo@czrr Oo EO e:O&. o@@ Ec.:c@ao qgo@zrc,r zodrrJoaJ

ar@, geoor 1311 6a, gal odC6c.:c odJoogzrJ 8o 86o0 ood ozoce:@6 zocgod gqzogco

rqdo gp q?

*--xx


