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@ ett altar n \gneft 12 u &sri cstfl ci; 60 aJlqr n &alcll,r.,tr t Gt aneai@eh en gt ..'

eJlatggnefiai dfiuAag$Go gquur@6h6n Gndo$a et6atA$Ccfis,asr& {s6il66r1Dft6 atnftts.

allatggnoilcit gquut@riftm gtLggcb zngt aiLGl--afioro 6t(ggJ6.

erd.1ann alletntaqtgtb c,floo,t- 6tcggJ6.

I 6gnt-tab 60 atall1l4,lher eJlqrn&sefi 9t6)td6rrn6titgJagb (l), (2), (3), (4), (5) areur @artlsetb

@tuurty1ry&gth allan,taqeft eflwnogl glC)dt1l r-dsofrn 6un1g$parmgl oretr $r nlDgJtb

allclotclowg GtgflaqOewgl , qp@ffi allat-fig;noy',leD e-eiet e1fuagt$gtd'Wtg qanut&
@6&5.

os{ld u rlan1anrf u w dru@ #pa:rr 6fi gl .

(g = loNkg-t)

6ty pefiah u rftnn ew ri aeh

(l) LT-' Q) Hz (3) L-' (4) T-' (5) Mr

Aairetlgtb erg?gnfipuun@ @cfiullair elanao& dsneiasuJlair grctb afler&nuuL (y)+wtrglrl ?

(l) S6,6uut@ (2) @ancwab (3) g6q g) 6g6uu (5) gorf)r;r ana-reD

Aahatlqatarlatfifrci: ogJ/aaer ete,rftufllaLnr,rr galtuflair a$ulldit Gteaatn&196, 6eg1$geuntb ?

(A) g6rt ;lta;el1ullaint+po*
(B) o.reduneli Gtatuufirll,o.l

(C) ateflAair rcryiugair

(l) (A) nngsvtb (2) (B) nnggryth : (3) (C) -oEgqa
(4) (B), (C) 4&wetr nng$vrh (5) (A), (B), (C) 48war c,retsol.nth

rTJairctlgrh Gtetduanetfle,ofleb ergl 6ryat5 glefiuJlair Oatuuflana:,anw'elatall@atgfig 6a,alh LnbggJ ?

(l) Oa;uuoficncuor (2) @rye Gtr,udulr,netfl (3) elfiaGaneb Gtatiunneoft\
(4) $aretft (5) atnu Gtauuuanetfl

a.Gan+r$$air +rcrr61ta.ta! alhflollrlg$pah rrlllh elgah
(l) e;sufinnew allflanaggrygtefO (2) elsuilaneaa aftfiaa$gperrftr,,ir @g r:,L-r;tga6 )
(3) eloufliineao allrflcrl,e,gflpr,oflan 1g:rhat-rigag (4) ela;uilulnr;w a.flftana$$peoftair eq>ryatnfittg
(5) etsuflnnao aiflasgQpqnafi @an{6b ga,rtgte@ 

,

afipnta5lat p-ehcr. vGeunsg gl66tic,)Lg dgn@ilfrungJ nqp gleairanr$ Gtgn@tbGung zefteraga snrtgglth
a,@geonar gefi fi e61 aeowguu@atgfiga an qcllrllb

(l) l-fipnt-oiftei; seirer. zGr,rra$ glc;ah@aeh @ungleuna nry$o,9,a a;nL-tygllb @6tp4g }c,ttuuflcl,atufleb

@16edafipclir.r
(2) e.Ger;na$ geair@aeir *,@gasnetr @atdut Glr;nehette,trancttil ilr;neaht{;lryrrdlerirporaa

(3) roug86,h Gr*uu6*^ GtungJeuna vt-cv ilouuphkeg tila& Srtywgna @1epairpoln
(4) nqgagt a;nttyglrh u}ouna,ggab a.@gl;rlnc,r Gtottuut at$gnE1 @ge,flc,drpolra
(5) aqw)ge anttyglb zGevaggfia: a,@gal,neo Gnburyuu& sneor!flpair $1@&aairp<li,n. 
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(1) - 5oC, 0"C, 0'C qgb.
(2) - 5"C, 0oC, 4oC q@Lb.

(3) 5"C, 0"C, 4"C q@b.
(4) - 5oC, 4"C, 4"C qgth.
(5) - 5oC, 4"C, OoC q@n.

8. Aairatlgtb e!@L4g GnfrLquLJsstflat orgfiq* rgEtKSt Ggflw 6air unwtb GpUu Gtuglnnatfuiga ?aneafiry1ryegb?

9. @eur-dlu fraamnfifl @6dr66,it qgsgairai,nullai:' 100 *fipai;aqth ganewrulld 200 afipasgth veheten. l20Y
q. @. atgdtagtrair gg:gtairanaug ?gn@egrifrungl l0A tdair3etrntttb &mta8aipgt. eluGungl glaeowulleit

v efi en " G ou n e;t fi parc1 / t6 anG e,tr n L t th "

(l) 240v/5A (2) 240vlt}A (3) 24ovt2.5A (4) l20V/5A (5) 120 V t2.s A

e-CIorar nffLLuuL@oiirm St@fifinl6rflt' ebfllGb tft. O 6tn. 1.3V E6
Qanoairt g@ dlr,tra'wth E uIlfianeor 61D66u)6DUULL 6*rb 65 cm q6
9try*6 6n666ruuLLgl. t-0. gl ar. ettflwuuLrg GaL?pnlg t\orirsevtrafi
E uftfiansu Aryflfr@thGungl s.r,66u,c,vJuLt forn 45cm q5 9O&ss
6n666rJuLtgl . @q666rLtrt-b t-cilotralougfllrir L6t. O or.

(2) 1.1 v
(4) 0.e v

gV 6grt$@gnpfiunt@& s1ry iX q@tgJ @u a - gleaaflt;al,a:olwulth elgallm erc$SJ g@ y - a$olruurth

anadrgGtsnotil@ GgfiAairpgl. stgt@tr UA)rb aeailL-ngb nan- a,lqallair $wtftGtarcotrglb .rygT6)oraudtgurb lgsapGw

(1) A-5, z-2 q th. (2) A-4, Z-2 4gtb. (3) A-5, z:3,4@tb.
(4) A-4, Z-3 ggth. (5) A-4, Z 4gth.

qaJtuicnr QafiuryuAe$tlDbgJ Lwl,h h @e;: @tryegb geldflq tn E LolLa gg dungeir ub$e 6edwuut-@ehm
Aanat5th a,pglawwr& 6lrygl6.

(A) Guntryerflai, tngt gn&gth r+rJJtl aJtane h g"* d,91 grn&unguu$aL,anat.

(B) GtuntOaflon r.iliLt stgSSt e&$ m @"i, AgJ gnitdufllryiu$c;i:ana,u.

(C) Ounqedair nquLt st(gCg,+ ee$ h @oi, ,lgJ prnduflghsairpgt.

@ea,6gtsend;;
(l) (A) nnggrytb e-66ricrtawn66rgt. (2) (B) an$$Ftb e-eahmnwneorgJ.

(3) (C) nnggqth zatianawneogl. (4) (B), (C) 4eweor ang$ryb e-oaha,trr,wneliro,ran.

(5) (A), (B), (C) 4dwar c;ei:a-tnth Leli,fiorr.rr,wnrl;ror;.n.

13. giuan6n Gnaw gafi66,rt :f,g,1 zeirer m, 4m erairgtd gl@ $c,odfla/c,elit

e-6ofla.r antrOuL@efi6tarnryJ 915 6n6bgA@ or$Vns GplStuuut@
a.*lt tanj u t@efi m elir. @ 6 gemapqb 6tl1@,@11 Snd u @ tffi u n g ep fi fl air sS usir

Vo ullfrgtb V" uIlfrlgdantGw p-e;ire,tr Gtgntiltl

(s)(3)(2)(1)

r0.

(1) 1.s V
(3) 1.0 v
(s) 0.8 v

11.

12.

1.5 V

m 4m

(1) VA = VB

(3) VA = 4Vu

(5) 4Vo = VB

(2) VA = 2Vu

(4) ZVo = VB
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14. gi5 @aJtq allareoa.;ulleof @6lth e-olirtn&auu@tb anbu$$art it*ifiryntut| (magnification) rn @$anst

Gtedwuu L-@ehm Aaireuqgrh a,fig1aasn & a1gg1s.

6un1gefiah SIrUb u q66rgJ

(A) z=0 Oe,rtOpSi u=f @bg s1$sfiegrh1ungJ m e1$srJl&6anpg.

(B) u = f @ast6fgt u = 2f @bg etfl"fl&gbGungl m gap&aitpg.
(C) u=2f @astWbSJ u=@@bg etstfiagtbGungl m s1$af1&&61irqgt.

Grr,Geo zeien a.figaefia
(l) (A) ang$qb e-eaiannwnetgJ.

(2) (B) ang$ryrh s-ell1ficl;)nwn66rgJ.

(3) (A), (B) gcQuerr nn$$ryrh s-eaiqtnwnatraet'

(4) (A), (C) gdu.,cur nn$Sstb P-esianwnwaan.

(5) (A), (B), (C) q&wetr etebeurb e.arhannwnasraou'

15. eretflw gtgttgtvfiL+ g)sirgJ g|tJlwS Ufb 5cm 4crnl''/r6fl 9/1ry E5;aIla1 aftatm6l)d)w L(fi')Lw,1 ' Gtgqtfluu

unq6;,eyulledr @p"lg glryth 25cm orerflai, @wauneo deuu@Gtedansuieb glgtagAsnL+un6'n @ufipn&ab

(magnification)

(r) 2 (2) 4 (3) 5 (4) 6 (5) 8

t6. @a1;u1gild g,6'rtgJ 5W garu uwdau aeodrL-ntgtfrungJ gllry61rl5Ag& Gst-gth 96\51i 6sdq ror-r-tb l0dB

4grb. ga!6tu1g&Eultair @rl5to uwutq 50W $)p1g =s12flarfltsuu@thGungl eptlSaga Gat-grb g6'5t& 6s6at
aitb
(l) l5dB (2) zOdB (3) 40dB (4) 80dB (5) l00dB

17. @eftu 2.0pWml q€$116h61t ga, J,l6)6:o gairry l0cm2 GabuqSud uquuere4tq& deeilateorns&

Gta6ji:6airpg1. gliuojuetaltgtltLfi6 I :fj''wfl$flwn@gq@ G)eoDg)/rb eA$uian 3!6fl6r

(t) 7.2pJ (2) 72vJ (3) 0.072J (4) 7.2J (s) 72kJ

18. @g g:5arr,tre,aftglu' fianaluu@gguut-@ciir6tr ffrygg @^p gol,ddr sltyuua>tuftargtth 1g:Setnth GnfiGtpneofl

ufletrg.trh t-Lrypairaeir 1g:arlp&w fr, f, ggX oilftptb { **A
Jz

(1) o.s (2) | (3) 2 (4) 4 (s) 6

19. 600H2 /lrypalflait @e.5lgg1a;}a;rcrrlr+l66gth flclllaswneor aeryair g@nc;l)p GpnAE.Gpnegpr gg6rrq 40msr
aflulteit }e6',&anpnfi. arctfluJlc;b gtatluJlair a$ 32}msr creoflaf, GpnAgp5hgtis Ger@rb garrr6f ,n+pai,

(l) 686H2 (2\ 675H2 (3) 600H2 (4) 533H2 (5) 525H2

20, G,atuu& Gtaneiretme1aqtsar&w zefim alflgth l:4 4esUefiet @g Grungensefi elatp Oatrtufialol,ori,wt

ant-rgglth €tats unan,a,a;r;ft a;@gaunalr Gi,atuufierr.,or.,isg @atdunneAa gaflryedlwat-w aJlt-tiuLteo. g0gg
sffith gldrdc$ sltlrtbfl6fi ilatuuflmas "t$6l 

6rtgtt€'6ft ctrfi,ursofrrh, st6rrbfll,ir ilo.utiu gNLl algfietg&,Eot-Gw

e-eher aJl&grb

(1)l:1 (2)r:2 (3)l:4 (4)2:t (5)4:1

21. 100'C (06r) uerton l}g Gtan$$Vnaltwnevgl 0"C @a.r aenar l0g uafl&ar-+utLair aas&auuit-91. a,el,eri,atuJlirt

@ g$ dauufiaasgu Gtulgrhungth @gaa$4fia GtuEtnnettb

(1) 40"C. (2) 40"C @gtrb g*pbsgr. (3) 45'c.

(4) 50'C (5) 50"C @grh a^rywy.

22. I atefiu:ellicou slgp**gfigtlb 27"C G,atuufrana-:ufilglth @6agti:300cm3 al6na.r67ta;t6rr L6frLw @ax-61w atnul

ganA 5 a,tefioeaitaggeg @p68aiuL-@, Lflr,riretrry 127"C @bg anpn c4qgs&698cb Gtatiunn&auuLLgJ.

aLnulaJlair tl$w aarauete4

(l) 1500 cm3 (2) 300 cm3 (3) 80 cm3 (4) 60 cm3 (5) 45 cm3

(us. 4 BU unry&a
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t23. QlE g)6)@tuJlc,n elatgdgnLuiuic 2m fug:ahetr dryt aoofiewnq& lqpnnt

@ an fi g1efi G m at efl "r,a,afi tat eK.q eq#g 6$ arctfl @ 6 e&6it DgJ . g pn ullgtr;n@,et

@qe 6ryG$ ert) slaryatnflg grfggttelg erggtt:atavegrh eleggtnfi ulgalc;it
anr-cuut-@eh6'r6ttnryJ @q"$ 6gnt-ty gairpgtefi0,sn fianaaggpns
eldPgguut@ehetg. oroflroerdrra.l etlptai: 76Hgcm qafletr, qpth h
q@rg)

(l) l24cm
(2) l50cm
(3) 174 cm

(4) 176cm

(5) 200 cm

24. 27"C Gi,r,uuufiou.,ovuftou 9tO6gth egryootr U)6D6{n-gtaaflair 9-.
gta hc--Dl 6geg or at?ou u u fimeuufla.r Soat 6@th ?

(9t0 oapgryeair gserhc--A&ir Sowflq gry EgA66tr U)6D{5€n 6l&ir

(1) 6000'c (2) 5200"C (3) 4927"C

a1gafleD ant-t-uut@ei6'n6tlrgt rdat qa$fig1efiGer gg 6t ga*a,E1 er,at&auu@tb?ungl gtgJ gdr ea$aw
@ panreunegatCbg a ggfianxwefiaw or@agrh z

a-tryta V@6 aSag& $r-DLD{r66r 58 anpg7o6ir

g)6r6flc;.n6ir 14 wrilAbge cnrb.)

(4) 4900'C (5) 3000oc

25.

26.

27.

H\
o--

n./
(l)

H* H*
\/o--

(2)

,.zo\
H- H*

(3)

,/'*o--
\H*

(4)

r
H'
\
\__
Q-g+

(s)

9@ Lt6n6tn elbprh +q qffigJ e-qoflei.r snrtuui@elra1r*rngJ gg att-L-g$c,tr
amwg$e$ anatitaiut-@elr*gt. @atdpnlg qehefl ef fiEt_b +q $ffigJ A unasto,pgJ

B unfigth A unat@ggt C unfigb A ufte$tgggJ D ultfigtb petflggetftwna&
6)erodr@Oea.reodut-r-51. elbpsag$ G)enaodr@Oea.ro,aufte;it }ewwiuLt- Ga;aocr,r

(l) unanp AB atg\Gw @g0*r6X.
(2) unmg AD eupGw @pangrt.
(3) unag AC aLgSGw @glangb.
(4) aebanu unapaei atP@wuqtb gGgwetatns @gededr pGungggltb

g& {lw lr,efoir p 6 u g lrrnev fuig& 6 anoair ty @Agth.
(5) crei:and unage,olr aty$wwtb g&6twnngb.

20cm fu$agqb 4.5g gc,rrfltaiir;iluttb e-aL-w @1q &at& at-gg1th a,thJ XY
q6tgJ stsbge derilg$gnag gnq&gefiGen $axuu@gguut-t- 0.15 T

4e,e4enen 96 an$gu qeiisg3o'; S1q @ent4 @Gauenew altbtIlalc,tflannai)

e-1goIlc0 ant-t-uut-@ei6rarn0t 6gnn*estftr-uut-@eiletg1. @Gasenatr stuicstflah
@lgorntanwt 5aflwan&g6lgbge a,tb-/i, XY uJt6n @frySt Goualrityw
t0edr@arnt-t-$E6dr u@u,gtllD gfianeulb wnerlarr ?

(l) 0.15A, X-+Y
(2) 0.15A, Y--tX
(3) r.5 A, X -> Y

(4) 1.5A, Y-+X
(5) 0

X

x
x

x

X

X

(ut.5 Etr utrry&a



a, a.Gtun.g. @-.fi.N uiliae , z0f/z

J torl @uet$glltwdt I

28. e-qgafleu snLtJut@eftm aJ@tg&ir unovtb
[letrc,u lgrh a, pglaaet t 6lDgJ 6.
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e rcpators u u @ $gu u t-@, efi ol gt .

L2s37

(A) ootranGr,wrmnqofl G q*gt G*gt gw)L@)w e.-oo)Lw Gat}pnlry a;eimtGe,wn

u,nstflttflear nr,v tlU Suflt-uu@tifru n 91 e .r,fianou fiooa;oarc nff pnffLLrr gJ .

(B) tfiairsaxh E q@rgJ G*gt ldl. $} orfl. 66)ut e-66)Lw GouO pffl7
6lodrseu$Soorneb ArSuJlurtu@th3u n91 elr,fioaas flanovooto nrr p
nniLffgl .

(C) R, S q&w 4al,t-ufleioir 9*. nnfipuu@roG u{rgJ e rcfioutw fioaovanrc
!f,trpr.otrLLn7l .

GroGeu E-oir on €^ pgJ 56-tf16i)

(1) (A) nng$rJtb E_c,airoolrlwn66rgJ.

(2) (B) nngg7 th E-eairqtLaw n66rgJ .

(3) (C) nngSqh p.-c,rniralt.rlwrr66rgJ.

(4) (A), (B) 4flwoar nng$gth E-aruian Loun66rou)61r.

(5) (A), (B), (C) 48wow erasovnth E-aruiour r,wrl66roo)67t .

D-
I- o- 20 Q

29' atd@ tdsdr atgnlaglt-air (230V) Gtgn@taJuL@efimg1b a4pair 6ewSu@rh Gtatuuflal,euufie;t ll5dl gorrtollw
e-@tLwgJanar stdpiLt 6atDuant6 g!@lgr @6tr8qgD (100oC) $rJta;: e@!gg:ut-@elrmg. $rfrr;dr 4aItwnharfirln
4afi tmrp fiatuuth 2.3xl06Jkg-, 4@,1.
Gtsn$$ryneJl e-fiuggwngb algrh kgst @a.r

(1) I x l0-a (2) 2 x l0-a (3) 3 x 10-a (4) 2 x l0-3 (5) I x 10-r

30. 100 W @argr dir;dr gtAp gdryS@n ugfiana .fldr et$aw* @e6&6th l0 W r-d6ur 96g uwdru@6g:
u@Adrpg1. gdr.d6tfr gdS gatilatnlg pngb 4 tmffii$$wna;pgtegti uwairu@ggnu@Gtulrrlftr;tr, lN pnt-aeftait
@e6&egg&a d,e,dr slatgasfi tWtr @el
(1) 3.6 {2) e (3) 36 (4) e000 (s) 36 000

31. anLLuut@efim LaGTT ebd6b F 9em Gugtnnevb r qt
el@\D61Jfl

(1) A=0, B=1, C=l q* $trytgrhGungngb.
(2) A=0, B=0, Q=l qu @WegthGungngth.
(3) A=1, B=0, Q=l +* @frySgthGungffgLb.
(4) A=L, B=0, C=0 q6 $tUagbGungngb.
(5) A=1, B=1, C=0 q6 @tghgtbGungff@Lb.

32. gryuuL@ei,m GtetJufiaa;ufte0 Otg{SO Gtunlqoir gamgt&Aftw a1ryb 6ungt_
s8 rtt q atcr,rlr uJr e- qorle0 an Lt,ju t-@elre'. 91. aedra4ryrh a, figt eaner & 6\a!5J 6.

e-wfi Oatiufian,al.uflci:

(A) ,t g@pe:ntl @gsgth.
(B) 6tsdor e-wfiauna @g,hgth.
(C) anaOu@b agfiOAdr Geuslb e_wfiatna 9AS7A.

GroGa.r e-efiet a,pgta,etfl(ji:

33.

(1) (A) nngsgLb p-eahootLlwr66rfl"

(2) (B) nngs7th E-aruian nwn66rgJ .

(3) (A), (B) 4&waar nn$Srytn p-arorol Llwr6rir6u,au.

(4) (B), (C) 4&weor rcng$gb E_aro?an Lawff66ral)6r.t.

(5) (A), (B), (C) 4dlwe,w atc,vatnth p-onuroo rnurrT66r,arlor.

gg8p gqne 6p@yp g6,h0t gat',luUevnilcn g Gnpu AuL_t g6ri{ N6dr
o^c@tbGung

(1) $atgfigairaeft snotuu@ro a.Igtb et$adlngth
(2) @ev$fltrairseft a;rcwuu$lro a-fgb 66apqb.
(3) anatuu@ro fi evg8g6(ira61f't6rir €g,9 ct 8srfi6@th.
(4) snotrt u$m @ at$gryorirsofltorir ajr,f g@> pULh.

(5) Oar$d gqirsoir anovJu@ro afgGpro eagffultb Lan prcnLLn.

t6g1 u@efleut pgJ . a,baotpufl6ri{ Ge floac,,u,h

(u&. 6 gr--r unry8a
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34. O15 a.o.iq&wnrt @Ln$al6n gtdrpns @otaluflanpetr. sllotltr gl1 gLollcil $lawopggltb @1g g&psefletglt-b

4anryaeh a, b(a>b) q6 c4ann&airpar. @fO gnpsg&gdar@w e-6h61t @aL-gtsg$air ouolarr,uncrl,ry

(1)b a (2) b+ a (3) b' -{ (4) ab

a b a-b

35. stha X Gtefiwuut-@efiet $ryefiwg$ah wrn aLLn66rgJ arh0 Y 6edwtut-@ahet $ryeftw$$air wrl u,L+gJzlb
6'+agJ. @g abAawt6ltu!'b g?a @1ry*r*eg Ll-u!)ggJbAungl sbl X @66i $r-{lwnargl a;thtll Y uJlerh

$Lflulglrb a^+wgn6 @ghae anaoJuit-gJ. Adreulgrh e^fiE1tmmt 6@gJ6.

(A) crnrJ? X g)6f ollt-rrb abl Y ultetr c;tflt-t-gSglth $tfiwgns @gguAah anggryb GapgOCC fraStA
patdupevnb.

(B)x6}pcneoaIl8gtbw4@rgJYuft$anorercitana5$@g1tbGtuftw5ns@gDaairan$sryth

GapgQSS pape8 giantGtupannln.

(C) ornr-Ji X glcufr fur:d s,tha Y uJt6dr 6en$8gti: dfiwgna @guaair, aabgqsp fiapea gqryGungth

rytdupaniLtrgJ.
OroGa.r e-ehot a,pgtseflei;
(l) (A) ang$vth e-afianwnewg1. (2) (B) nngfiryb o-erdratawnargt.

(3) (C) nng$ryb e.aafianwnargl. (4) (A), (B) gdueur angSryth e-c,6rirerrlr,wnerltai,67t.

(5) (B), (C) gduem nnggqth e-66rilar)ulwnatt@,6u.

36. e-l\6(ga dlcctrewrr gaitr stplfi attnw Gu;citGpnts @gsgangl $ftd$ r,6gaftairpg1,: elSDgi,e* 6,1
}ngleuna wt$puu@ridBungt d'eaic,wui. Sttil(ryb gg)161tftclilau [lane4gtb eretteuftiuL-rb ani@&airptgl ?

37. aefiw @ana @wSagglSqg e-riu@rb glewft&ms g6,itfl6fi @tuAuwl&61 d e-L-6rit x, y, z c,redrglth s,c,wflwrfio,eh

anE16 a)gb Aairat5th atalrytlaefiair gmtrjr snt-t-uur-@elrmg1.

x, y, z 4&w g,e,wflwrdtostflair g:afi g:arlpGw aLanagfitauu@atr;v
(l) @wSsuunL@e *AS, E-pCa, qqgp@arab (2) Gtanpgs eeg, Gprb, airrl,e

(3) eKg$s& cs$, @prth, &rytgp@s,art @) 6angg* ceg, wrytg@eeii, aflore

(5) @nn$g& ea$, Gprytb, LbfiLb

(1)

38. (i'un1ryeir ganllan Gora (v) - Qp,t (t) atmeru.ft @ateuarlAownai: ;l;nit-dut-@onetg1. 
'1.. 

/
stgptetr Gg}ryngg @uJduwry&dl (s) - Gpo (t) r,tmtr,nufla,w ds+ Elppg g1:apuftai: I \ /
ouaagfiiugl 

0'l/ 
, 

'1,A.,"1v.'1 
r,'l=-4-,f-,ltl rt-'Vt, (l) (2) , (l) (4) ,rru 

,rrr*u unrj.s



39.

-7 -
e-6ala; snLtJuu@e,trntr.i.rnpt @ USrLonr rcg&su
ut@efrm SbgS abfl g6frffi66T rigl Sevanq m A
e-eilrLw g(D u p@r6t! I O.ltd str pgl . u panouuftdvrnat:

adotfitufle;i: e-nnfiLntsdu@tb GnasSa Slgorcu
(l) g&6twnngb. (2) mg ungarb @@p4figJ
(3) mg uflgg.rb &L+wgJ. (4) mg ultpge snb.

ufinge ercb.

&. 4fr9 g@ grdtdefilg, gJ 6;otLtd,uLt- 6r1g1fu E atryat@tp !2-orLw e-@ana$

SJ6dr@ 96drpt e-q'a.na snaaJu@Adp5J. gtpodr tr\DLl an,u,wtb GrulrydrLnglth

@lqhaggha qc,nr,rft

(2) B

(4) D

gane aSary & ffi gt snewrJ u@&air pa; ngJ

/\

41. rf,e€rat gb er 6g Pafluflwoi: ga:arh/gatari aic,fr grt
(A) etdlwtb
(B) gane4 a.Betrata,r

(C) ggq eiflarene'u

Sl7uuanth ?

(l) (A) an$Sqb (2) (B) an4flq'h (3) (A), (B) 4awor an$$ryb

(4) (A), (C) gducur an$Sq,h (5) (A), (B), (C) 4&weo ererta:nb

42. g@;atflLtb garyun@efiet 91.6 s6r& e-@dr@. scudt ollanora.rh5b angggaq&5r-Aar1w e-r,iet glrb 0.025m

4a @gS$pQunflgtb gu?o16$ @WegA alcofrelldlalr allc$enarufleut atgt 45 agGwn$gfi qgth. Gtgnoo,eu,aftait

e-6i6fi Gtunlgelrerate,trt unfiiugfi1g statfi elcadlw Goreudrrgur $try$gJ6 aflaroa.rufout ataaulth orggor6

(4,ao@w atalte.twrrll- @tA$pel Golordr@rb P

(3) g#a$ 4D aLb(1) @aJloutb 4D utlb

(4) g#ortl.jc 5D wb

43. gJ+uu 966rA e-(Dofl6n

(2) @efioutb 5D wLb

(5) g#611& 10 D aLb

o;n*u}u.!)nrtffinunryt wrt&5 grt 9*p atyl3w drye

(s) **r

(l) A

(3) c
(5) E

aSuluair 6 *gt $fiu u@Ae,fi pgt .

$*Wnd Lrffierft p unedr Slr-u6'r uwfi&{t @ q@rg: Gprb (t)

ar6r'*gfluu5t
e-r-eui nnglb aflggmg da& {tpbp qytotpuflav

M. g4 gl1flp garfib a'ffr (0 q66rgJ e'ovrirowrn+& @bfi
96,ir 66t s-eftm 91ry Ganor ouorfl& gtflg\oaw e-garfla.t

anttuur-@o?onatrrgl =s/glCgd.J6TT pgJ. snit-uut-@onm
uwaogael/leis 6TgJ Gouofluu@ sEary 6ls& 6lppg qryor,tpulla,tt

Grrmrtn(g$e&drpgr ?

(1) A (?) B
(3) C (4) D
(s) E

(u&. B Eu ung&a
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45. Gtatgttb 1g,€rl;rsnt gdr4efr ult+uJtlo s-Gfilfl gl1 @D tngJ pagth gtgt4StantL4 g6rrUJ g6twou@i9t'uL@dl6fl5J'

@iauogl gtg,ild;gt&rrrL+nrw l cm @eurnar e-wfigglffiung agtutFwth elSl sluLloitntfl 65t

galwnu@ggLuu4guupfig g:e,anatsqge;lr,0,en r;ratatotratt 4pggJSg 6@,q wbAJgdr Garanf@6 ?

( 4\
l6nra, 

gu861t *t+ = 7')
(1) 5 cm (2) 4 cm (3) 3 cm (4) 2 cm (5) I cm

46. etuGtunlgeftdr g05p @0 e.r'/r(i,w anpn al^$$a 
^atJuanAgtffiunglslpah GntuufraNo (A qqtgJ @pfrh (t) o tdr anryttb aftg.jo atftt e

ut-$$e$ anLu)ul@elrstr atanletufluJtrllrne$ Squu@&6ttpgJ'

@ elatc'frctr uItulto'ttryblJ @e aflts$gAa e t-OGu n15ai 
^gntfi 

u nar gnteise,ei

ubde defiwJuLt- |J,€nla4|,th e^figte,an6,''& 8V!5J6.

(lr) et-Ailun1ryei Gtauupaanult-edr 9W flcrteu anpp@tpa ant-@Eairp51'

(B) upnry$g$$r,dr e-galc;$f4allwntsais gafi taalp dafiu$g$gtt
6u fi1w 6u g;lrrnellrth @try$o,6i:. Oorafi@rn.

(C) etdGtunlryei $Luatt-LrDIT6 319,6fi dan$flaeL,atw sloi,t-$geimg'

GroGo e-of.r,t e^Pgleafleit

(l) (A) an$$q,h e-adatawnorgJ.

(2) (C) an$$ryth e-66lil6rawn6tg1.

(3) (A), (B) ge0uleur an$$qLb e-ahaawnarann'

(4) (B), (C) gdureur nn$$ryth s.-66liraawn6ot6)6tr'

(5) (A), (B)' (C) 44,w66t erertc,tnd P-datawnqraan'

47. genGtatndrgl| 66t,b I AqA goliitq m E,ultb e-alrLw slfig1 efiateat ffi&. @a,natoslr 96 S@,a:eg$51

eltaneu ubq @rtanu;1,f'bu, agtspuu@Eairpo,r. gorEdoO 6lat Qanerte,ei #p ant-tOuL@efi6n6'rttEl

atallaen&a1ui@eimar. Ga;naiseslr @gtge Qanm& ag ao E gtot-utth ataq&gtb 4fitgp@talu@Adrpet'
tltdatlilrb dletGwnlgrlittaruJq eWffi @A$e @g'ircfi'w& t9 @o.a 14atat5fr6 stqutwil c&&ue @aneadtgg$9;ert

Go.rcnn@6 ?

I

I

(s)

48.

I

i.i)

ilj ",,,,
I

(l)

ffifitu
2ttF 3PF

$ar Guoovuuc)DG ungJ

:

AB uJtpga ggJ6G5 E-airc,r. el(gqfrLt€itatfl P q66rgl
ang$wrTsh

(1) I loo v\/6

lFF

Lontpff st(ryfifitb 1100 v

(2) 200 v (3) (4) #v (s) 600 v

(ua. I AU urTq66

300 v
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49, lflairatlryatctratbflcf) GtgJ l.5Y e-er)tt aao$g1A6 sl6g g@L 46uri,@) oahuagt ant@at$C>erlat z

0) g;tpefi glryalltr;ta,qJ,fielrltGw p-eiet Gatnauprylot s1g1 Gtgn$*aiiut-@ehet gall-uftdr Gtugtnnar$glrair
nnntSairnst.

(2) elEgaww a,c;'trrt,sei uaat$anpii, enn$grynna$ @gn@agb7ung 1gtyafLanag&datGw Laitalt

Gat nei; g pcral il rfi yt alle$ e1 $ afl eeefi pg1.

(3) stpair qg:r4.allu;'a;ga,dranl_0rw p-efiot Ga-tndrsbWnq etgpqr $arctftt-u uwanu@$g1rb Qatncttfig1nn@t1unart

e1 ag gor,tufKEe,v pdt &ufi16A46,n DgJ.

(4) stpair l'l,tyafttnitar;ir ggJ@ s,bpr&aOu@60ungl aal.b @ffigfus-LnAairqgJ.

(5) @t, @er.rridiul @atne;bfiE1ll,n66flunah @@tb etg6tit 1g:t4afuanaqt&at@w vehet Gatnoisfipetao,aL

epraIl@rbAungJ slgt 1.5 Y GtuEtanet@tg& anc@&airpg1.

50.-gtg gatull R @pga ggt&Ga oo,eaira;a'nr,rufl 4. @. @atnei:fipma1

AuGw n & t6i u@Aah pg1. C pa th (t) e-tair Saituflullart g:a-t6 6 * asalltu u@tb

(2)(1)

P+ Pal^ , t
0/\ . 0

(s)

q ptaaatflsa$5aa et 65 g@)L66)w

B ufll,pge G)eargpr bGungl X 9a.,
-Ji,odrau lU6Lt 66rltr tb 6tab 6T gJ tfls& l0 V

(3)

51.

,l
(4)

snLtrtu L@eirer. a pflei, @U.ttgrb eiaslrc

p-er)Lwg1. anLty P q.6rrgJ A unaf,tg,pgl

e-6ir6tr stg$gb (V*) s}our nn por)Gvu

6t pgg gpol puflc;{l o.roortn@deeafr pgt ?

B

(us. 10 AU unry&s
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52. d.g."r. E awqth et65 g@L r &q,h p;@rLw .1i,c,tira,ouljo g6,rtA zlgofla;

ant-t-iuL@eitein6l.tngt g@ arrrylb gat R ztair Gtgntflef: Gtgn@Aauur@eftmg1.
ganc R e-tr,nr *fifiab aehat dairGeri,nLtrjl I ullair ,r,npoo,ou.u rf,airatlgater,ratfifidl
ergl tfrsS trtpbS @oapuflcb annagfiaflqnpgJ ?

I

%rtLt\
l\, 0

oRoR

1
I

I

I

0
(3)

% %
0

(2)(l)

t:
.!-.,

53.

54.

(B)

afigaeft (A) e-rb (B) p-tb upaaovoflaaggsa et6g g@)Loo)w e-@)Lw

Sairpow. 9O eprylsrflgtrb E-eiron 4aflaen S q:66rou)6tt GpAb | = 0

G1rygflsg o:flllrtuitew. Gprb t s-tr,dr R @bgt gELaGa p-eiror

rJloriroul16tr66lilbd6b 619l ds8' Apbg 1g:apufla 6troo,t5@defi6rirpgJ. ?

e ryot sn ldlotr a'writ sarct O uwotru@ggJ

s}a-l U)L. UL@) stGfi fianouultw 6*,,
q(gqg angflwnsb V uIl6uT rr,npooourt

snLt-uut-@eirm {lc,fla,a,air 8gr6ri,ftbpg6g5 ggLaGa tflgGwnStauu@rc
ot airgt th g duJ@ soflea nors ortoo,69 gIt aau u @ Aair poor .

S,lnortrdlpp,J E-uJlrf uurT66r (active) AryGge 58cb 6sw pu@atqbg
(l) Vrr=0.7V qnailh Vrr=0.7V q6l'tth @fry$glb Go,ramr@rb.

(2) Vur=O %seUb Vrr=0.7V q6@tth $WggGb Galaro@ro.

(3) Vrr=5V q.o'alb Vrr=4.zY q6n)tth @W$gGi, Ga.rour@ro.

(4) Vrr= 0.7 V +aalh Vrr= 5 V +aouth $frygg@ Gorarr@ro.

(5) Vrr=0.7V qnaUtb Vrr=O +aeUb @gggub Ga,rour@ro.

Gou nors Dtp61T6ltaieit vro vr* v*

(ua. 11 Eu ungta



55.

56.

- 1l -
G pa daiGcrr fi pu u rt gleffitaansaefian a@ p g clir Dt Lll6tflc;b snL t-D u L@efi etat n E1
g@ tlonen A aglrna G,r,ei',Gpna&& Gteei.danpg1. $atcg,ran gartg Gataggltair
B uJlgLrtnat *'lpGpne,ai* Gtec,bae'&pgr. @eigflqan d,91 zehm firr',atfrair aftane
(F"), anFS o{lane (F^) 4&watfifian gfiaesoir oe1aLngt @6hgth ?

(l) F" q66rgJ A aw Gpnadulrh F^ q*gt A uncs@pgJ atuungtb @fOtg6.
(2) F", F^ 4d,w @u6rlsr}'th A unat@pg) elOuneb @Asgth.
(3) F", F^ 4dw @,t*i,6t,it A aw Gpnt* @gSgtb.
(4) F" 4@rgJ A aw Gpn&flu1tb F^ q66rgJ gnetne$lgggt Gtat ,rflGwusrh O @gegth.
(5) F" q66tgJ A aw Gpnt&wth F^ q66rgJ gft@e@ zeirGmulb A @gti;gro.

gefiwnt&w arctfll.r,erlitoLg, 666r61r6n6r! ged.46,n gedt n,guug@rt (m qffigJ Gtatuufial,at
euaen uJlullEor neis an LuJ u i@eh et gl.

A

AJ e-

I,

(0) p-Lcrir nnryttb affgb

(1) 6lt6tfl6 o'66ro,r61T6tn66T Lt6tT6tfl A 66)w GpG ryn$g Ggnt-gtq
(2) aLofla g,G6T6'r6'tT6,"n6r'r Llf'it61ft B 6ow Gpo ryff^fi Ggnr-ryt1

(3) ar6-tfl6 o,66r6.-r6tT6)n6dr A, C qflw ueiroits@)otT GpG qn$g
(4) ar6-rfl6 g,66rar6-n6-Jl6nir u6ir6'rn C 6our Gpo ryff\fi Ggntryq
(5) ar6-rfi5 e,66lar6-rTan6(ir qnirdfl D 66)w Gp}ryn$g Ggntqt4

6lOrtt* (g+wrrgr.

FrAUUSair l00vo q5 @try &alc;unth.

{rrf uug&ir IA}Vo q5 @tO &alounrb.

6gntgq ff.ryuu geriraeir €LDtnnts s) tg &aanntb.

tr tf u u 56tr lA0 7o g gJ. gi66) tpo.r rT 6 @ lrytt;rn Lb.

FrUUUg6tr g16GungJtb l00%o ggJO gl6u po.rrrt5

57. gGg aettertetaneth ?a'nr,airtr,oral"b 1g:anp3w m,2m erairgtb $auftagaanlfl Lcll)Lw66t64LlfiG6r A, B eranglb @6
$6E6fletlaeh Gprtb t = 0 4s @ghgrhGungJ qpan66t gmb @air$edr Gafiuqulr6u gurior6rtlgpg alt@altaau
u@&anpou' I = 0 9efl@bSJ g6fl5g6dr Jlt4al,w elal,tulth ottarytgth @A gc,rl/ilarcaflalrgu' a,gfia;efiei e-eirm

',npa-:O AalraLlryb anntrqesrfteb ag1 t$s& 6tpbp fy,or',pullu'$ ataagfleflartpgJ ?

58. e#-qs8 p 6,6tt L@rLw, ae&fledrfiw, @pg&a (g+wnp unfiath g6dra gg gg:nullgytnaa a$ u ullei:
und&etrpg. e-qof)a.r anLtout-@eiotltnul A, B aairgtb OrO Gt.r,aftun ,rf:ts'6'fi (manometers) gpnqcart
6gn@&aiut-@eheteo. A, B 4dw OnaJtlr,neofle,efir,rrnas e6taIh-uu@tb eKg&6flir66fi 1g:ori,pOiw pr, p2 6ralfl6fi,
unwath unulth s$ lt aw$ 5g61rg.j

--:u -->u 
-u

---+ + 
-------+

(s)
z(pt - pr)

p
2(n + pz)

p
(p, - pr)

p p

(ut. 12 EU ufiryt;t;



59.

60.

-t2-
e,il,rll,6 $qirryt, $r Gnfiuriqege SCp @gsgnnryt, g(ry $r glaaatultair e4t4u1_.ah @orgt gairfl66rn6i)

@anoavil,g,rut-@efterg1. .Jrr;drr,trv lg,a;ol,6tr gtg;etr SaaegpgJ eteelubt nnpn& @snqart a$uDla;t epbpn
u@Aeirpg. Aairatlrytb atrfluutaiaeflei: erfl g&ai,aullah $ggganar grargaryt snt@dairpgl ?

et-t-ih an$gh gairEJ .elgair e1&* fiai,a:&5ggns @gha tlgaflei; sntriut@ehatltfigJ
GunrutL@dc,,npgt. ctgJ glD alqafiglrns qrytgp@geartptg1. Gprth. (t) z_air aqqeflaii
gLreairr4w 6. CIr "n. 

(E) O5r? u,npanatu Aafia4qb atanqtla,e.,flei; og1 tfrs& 61p$p

1g:an pufleb annagfl A&et pgt ?

.P

H
I

(5)

!,
y

I

(4)
I

(3)
I

(2)


