
.t

\,

&D@ @ 6@ffi &ffifr/ /Ail Reserved

ocr@€d:

;ii 6COQ O gdane.rgO 8€edr eee'c.:zdar.

x 6,erlod ogocd Eo@o aidcn'roci ooO Ooro qooco @csrdm.
;ii 6,r:,Jr:ld opocd Spoes Q q1E 6,eroqed q arlgEgfogai EcsOc 8@erQoJtrr.

;i:- I 8o 50 ozrzJ oe$ OeS gcdzrcso (l), (2), (3), (4), (5) csm 8@qd1o@:r3 6016€ @oJ goo@d o{€@cto @eoJ

EgAd ooridcoozr r)c: Qdcod oo@d ct€oco gdoOo eo@€d oOQ cD66cod (x) @cocq, €md{D.
;i:- Od gcdocsroO eA€ 02 AlEz:J pd eA€ 100 8.

corclaco €Q6:
;ii o@@ gcdr:: opocoE orcbEzo Ec:or ocEor OrrJozrJ ererbf oerortrr:: gczocdoOS.

SodOocg: -, oos€o: -, coo@6jdtD(0: n, OocaJdoco: v, @tDcocDOEG!: e,
coooo)O g@odoaocr A, qd@JO gOrdoaoo: v

€ €oiD) E6)o oqo)booodea 6, eoo) Eo)o Eo)o oeo)6oo0deo € €oo) 06)(' o€o)booodqo
il^r ,,rd) li r ilJt ar t ', i;"r)")n.i r",ilr, .i,^' r,, p1.1,1 

1 rt;il)6N.itit 6nri $nr:rit*xri t fir an y ,f sran j',r';nri:
iors, Sri I-arka l)cpxdmr:lt 01"h\an)irrrrticrrs. Sri IrlkiI)cl';rnrncr,t r,f Fr rrrrrt,rtrr,n.. Sn L,'nkJ i )(l,jrnI

@ goor to:cl oeo)booodeo q €od) Eo)o E 0€c)6oo0dqo € eoo) Do)(D o€o)booodeo
ori*ntrrir $otrioair rlfr'olr;i,,4oroli*nlri:

@ItrItr
0r,6 o€ffi
@ f atr$ amfl gi;$l uL neo b
Two hours

otla odBco em O€ud@a p@o I
etoroleuuSlu-rg1lb eifl@t6nengoorpqub I

and Scientific Method I

l. ereoor qdoo6 e:q gcoeozrJocorrJ Ecs.ocQ gcDecs eB@zd q?

(1) zod, zod ozrcOa (2) gg, zsd (3) gedee6, zod

(4) 8dlE!, eoB qOzJ 8dt€ (5) eo8 eoordeS, dQ@

2. Eqrcr:l@zo O@cs e€ eiococEzo ESdesgca cszlJoesrrJ qqeoe$ ogod,
(l) erc@or qrpe2Ezo e8zSee.6ca8.

(2) erc€r:l ozrrcom gcpqEzo er8deeg638.
(3) eezod<r tocEor ooczodzr e8deedccE.
(,1) es@er8deo,6cs8.

(5) eetep,qO oztr?D€, E8deEdcs8.

3. "8cog 68aSg zoOoee@ o6)cooE" cer:: gedzrgolc,s orbro cocadgoci eec@cmr:ocsrri qbdaldzlo odpocd,
(l) e.:booc8 EoeioocseJ oece co. (2) esSoocE g6drmr::csd oece co.

(3) e9zocffoc8 gEdcr::mcsd oges <,s. (4) dzoc8ocE Eoedoorcsd oges o.
/<\ r{^il^3 pqRl^nn.qxt a^Pq /q
\J t vavrv

4. coca{pcqcscod eoc E5f8cecod p@oOqo r::O rqr:lo eeqoc dzocO{o ^C Sb2 ca c,s?tr EQeoeo gorr:: Eqrsco

qcd@erocd Q qoAcd<5c.s zoog!
(l) oOzocOai o. (2) cor€€ocsC ca. (3) odcdb oDzoal c.g.

(4) glzrJ8a{ oOzozrJ c.:. (5) ogarcooc ocEaJE cs.

5. "orEnOcec @god FBq eo@ao 83p qCrsrc eQ." cezl oczoucs,

(1) qeoD)5E@O ee@rocSocozS q1r:ln8. (2) eeoDc,s8 (3) Ecdo6f8 qe,szr,rsc,sE.

(4) CI.doC8 eoo>)5cs8. (5) esoluo-gto?tr5c.: Ebgc.: zsg oacolz$2o6.

6. qrrJSdeoco,

(l) E6dee?oc.rcod glce Ezod6c.: (Modify) zod8.

(2) 86deoo zodg gOz:l oedr2o Ezoddcs zod8.

(3) OaioZO ESzlJeesca esqeoc t)8 EOb6o 956@Oozd cecq8.

(4) zocO o@gzd ocecqc <oE.

(5) zorOeroJ er@<6nl occcqr oE.

AL/2016/24t5-r

[oEOl6 8Qo Oodo.



AL/20t6t24/S-r -z-

7. eseor:> zq@?tr Oddcs?s q1E geCogz:r oqozoE @ er6Obon: alOo gcog o6Oborzlrc,s zog, 60 dococi qcd@oeo Q6l
gedo:o 6Oco{ q?

(1) Aeeao E (2) Oceeo I (3) Eeeeo O (4) Aeseo I (5) Eereo I

8. 6,docszBod eoaqo Oe$qOO qlqdOo oc Azll SOOro @cbco O6aJ Od Sdod@al eoc pqceo6@rri orOrd erlOldp
o8zSedcs 8$AqO E@cs@ eocE Ee3od zod g1or. d13d csoeeddce 8@Aq Ogod 6,on'i)5ca36o eroccs oqa o@@

er6de<6cs ereorsl qzJoOo ag@d eeqeoc 6,qceod.6csa$ oO q?

(1) Eb<rcs erSz$e<6ce (2) Srdoo@c: erSde6o
(3) erd@cqb8 erSzJecro (4) eSOctocEzo E8e$esc,r
(5) eerzodg oc3cEocol:J ESzde6cs

9. ooel Q 916 gzocdo e€, o?DcetO6 ceg@c6 6,ogzocd EoO q?

MP
MS
SP

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

10. escOcarsocsrri 6,{oc6 gg@cl:ro es@tocE Eo@mcsz$ e@dd gOc oqgocS,
(l) g@c6or:J od@ gOeddc ESzde.gcs ozocO ooc@1E Eeec o.
(2) o6eSeooo eoqtoc ggg EcolQOd 8g oncO orrrc@1E Eeec cs.

(3) Eco@o:cs qOc.sO gzJOOc csm Eesc cs.

(4) rotJzocrc.s Eordq oa:cOrrr Seec ca.

(5) qolo ocoocgn3 ei8 AA€ Eco@z:rcsO erOeolE Oa qn&:r AA€ qoeidc eelgE6fgO ooan oanc@1E Eerc o.

11. eetloocsC og6fg ooE.
aeCg zXd16fo6C ooE.

.'. asbeeocoi zBdrCoei oOE.
geoo orbzocs qg,

(1) qocso 03o15cs, Eco@acs eoorscs, r:lbzocs eeg@c6ca

(2) qocso qeelrl)sc3, Eo@rllce eoo)ic,3, olbzoco Edg@c6ce
(3) qocso esz:)r5cs, Eco@z::cs q6?r)5co, ttbzsco Edg@ce6cs

(4) qoclo qerzirr:c3, 8o@acs qeozt)3cs, z:lbzocs Edg@c6cs
(5) qoceo g€ooreco, Eo@:::cs qceor:cl, z:lbzoco esg@c6co

12. 3,-5,6,9, 10, 10cs?ir qozo ogf&ocs8 OOraidco, @Ors6'rlcs ooeo @cr:rcs B€oo€rd,
(l) 7.17,l0 oreo 7.5 o8. (2) 7.5, l0 e3er 7.17 o8.
(3) 7.17,7.5 aa 10 oO. (4) 7.5,7.17 esro 10 oO.
(5) 10, 7.5 oeo 7.17 o8.

13. tsdg gedolncr:I@zo 6,roozlCozoC8ncszo Eco@elc.o Oa gadqorc,
(l) EoceCdzocsS. (2) ee.ocsCdzocsE. (3) Edroc8zocoS. (4) co9lscsS. (5) etoce o@Dcs8.

14. qcOd6 Ecs@ qczoaEo E€O Or:cOrsrrr:cs rodg gOr:l gerooco eeeo OucOrcr::6 tsqetc 6,erocoC6 Ozt Ecs@cslEce@

qord q18 ee@Orr}OracOcs,

(l) arcbc,rO{O oO. (2) o.dp@ce oO. (3) orbEn o8. (4) eecOrsoc@c.r oO. (5) esOocDblc@ca oO.

15. "8og o@Coo'(si zo@Q@ocsC oOE. r)ooSrrJ 8og zo@Q@ocsC o@iOocsi oOE." cs?tJ?tr,

(l) esg@c.o gEoborz::csE. (2) esgocet e:6obooc.oE.
(3) Ecdggc6 odair)cerll:cs8. (4) Ecdg@c6 gEOboraceE.
(5) Ecdg@c6 e6o5ooo8.

16. zocO aBOo@zo gedozoJeder, eocdor, rogcOd eoc d18o 13 OrBrrJ zocO 52zd grot. 4 eoc B csar oqoEr:r qoob roc8 14

OlErrJ oOqcoQ€ GtoO. dSq B 8c,sg Obcocs:rlod zoc8 @gocozS gOor EO, Aga{oeoCe$u l4z$ er$o@ ee@tocEocO

4Oz$ q?

9 1 | ,n, I(r) , (2); (3) ; @4 (s)o

[edot6 8Qo Oedo.



ALt20r6t24tS-l -3-
17. 8og zogoOC oqoc eoo3o2 oOE.

dgoqrrlg oqerc csolq oOE.
d@Eesc Scog dgoqzrlg zogoOC ooE.

gtot:: elooczo>ooE qzdorboo qcocesc: Opocd,
(l) qcsdc escOrserq Ectores6sS. (2) O4doq grtoccoc,38.

(3) gOne9or OOr:eq Ero3aocaS. (4) qocso EodOo 8@8.
(-5) qc,lOc oeSeoq Ecoococr8.

18. cec@crrrnoorr} @6fod 6@ OEdzod<rc,l Ce:ocsi,6 zodroE6zrJ od4 esOOalOo:c Edgo zodol 86p@csal ogcs EOdS<,0

rodg eroO. ereoo qzJoOo p@cenioorJ OScdzod.e6oO OOc AOcdcd@zo cs@Otr}Orlc @or dqo oOEo.Joa'J zB@o:

SEcs q?

(l) qzrloo 8Ec,r (2) OrcEobzo 55o
(3) qalocs aoc or:cEobzo SEo (4) ceeotoc8 er6obora 66qr
(5) qOorde SEce

19. (P * Q) eoo -(-Q -- -P) 6325'r 65o@'zJr5r@cs Oczots,

(1) gz:rbOcOzo oO. (2) ger0tocOr oO. (3) ocbEroO o@ca oO.
(4) Eo'OcQ o8. (5) gousEzo oO.

20. o6z$egco eg' 6,e:zr>r5cr,o qeeur>zodScs 8$Oq oercoe96cscg orbnocsS OgocgtocOco dqc oOEo: gogoo9ceed
Ogod,

(l) O@ Ceer))ro6c3 aiococSzs Eqrcd@zo 6,oorceoozJ E@ cs.

(2) esOoSeJee<5o adan eq qoJr:l Ocborcool E6@ o.
(3) rocEo zoda: gq EBaJe.g aror E@ o.
(4) oSdodocd Q g,errod6 tocEor 86@ os.

(5) 6,oz::lrrero @EaJ gOc ozr'3o'rc garcOl8 eor:ln E@ cs.

21. A, B rgalr oanco:lr obo Eoc.sidancs zodrlJoal mO ereo A, B qoani:Canr: ooooal O8dzord olO, P(A), P(B) ero

P(AB)ac P(AUB) oo qg8@oo@rri A,B,AB eoc (,4U8)eso obcoog ar@tocSoro eooO:scriJ@?D o groco zod8

u.l@, aso > crg 01600 eoc { cep qQAO Ezd-Orl esooz$or a:@ dEO,
(1) P(A U B) < P(A) + P(B) (2) P(A UB) = P(A) + P(B)
(3) P(A UB) > P(A) + P(B) (4) P(A uB) > P(A) + P(B) - P(AB)
(5) P(,4 U B) < P(A) + P(B) + P(AB)

22. 6,8,11 ,x,2Olcr; q"nOg @Or:a,r>cs 12 E. (glt8<o :-,rOg qoc3 o.arccoc cozr}z::.) o@@ qozocsoSS @Orarrs qeto@rlcs

Opocd,

(r) 4 (2) 4.2 (3) s (q 4? (s) 3l5 " -5
?3. A,BarltC obcoozrJcs. /eg rgr::u ObocsS. A,Bao CB Obo o$qzocr cgzlr oorco8. OEO ObcD olbro ocdpoc3

er@@o eeo@zfz:r oceQ@ ggo,
(l) A=@oa. Q) E_*QoD. _ (3) AB*@oO.
(4) AB*QoA. (5) A,B:oo CEo5aodqrr:ce'.@o8.

24. gd SgzrJ g@c<6cs .5000 d Ozl ScdO Dqucgcoro Sgzr ooz:l OrgoO

erg,$ Oced oqOar Oesd ooOzr Oesd

Soeo@ 600 1400 1200

oqo€ 200 400 600

9€Jeo 2W 2N 200

pd roou,r 1000 2000 2000

ebocdetocozB 68:rJ dz:: OUoo eoc 8g:ri qclr:l On: Oesd eereSCeO ooar Sgo,J l00zo oJotaor EcslQcsz$

ooCdcop g1oO. d qeo og9, oqo?r roc ooOrrr OeedO@ni oorjdcor:r ge 8oeoe, oq@g, eoc ped@O 8g?tJ

eroOr:cO Ecs gr:}oni,
erg,p Ocod oqOzl Oced or:'lOs: Ocod

(r) (6,2,2) (14,4,2) (12,6,2)
(2) (t2,4,4) (28, 8, 4) (24,12,4)
(3) (t2,2,6) (2,8,4) (24,12,4)
(4) (r2,4,4) (28,6,6) (24,12,4)
(5) (12,6,2) (28,8,4) (24,L2,4)

[oodOiS 8qO Oedo.



ALt20t6/24/S-l -4-

25. eer@colsocs?rJ eorr)s Opozo P at Q esqeoc qcocsa3 60r Q g1E EO ((P - -Q) v (Q - -P)) clr:: OczouocsE estt)5?tc

ercog@ Ordoal,
(l) TTTF (2) FT FT (-r) FTTT (4) FFTT (s) -f 'r' F F

26. ac9 o2zrzd 6,0 q@p g1oD. zoc8 o2olrl @ Sdes eggr:lo er8@O oeoC qcocs 6,gEr:lo erd@O q1E es@tocEocO

aB@ed q?

(r) * e) *
8qr:coOE' zsrocc,3Jt:J@?$ erqozsl' e.lzdoaJ,

(l) olropdl zodz:: gq oeoC geeorr:odzl €Q 8q>cr:i@n Ocqozo oeoi Ecs@cs?o e4cs6.

(2) Eq>cnlOzo Ocqcsd eg' ElE eeolio @ ESCeoc6c: aog oareo16, qpOcz:: eodp gOz:r geroOcozd eoqetc ocsrql
(tt@?trztr erqcs8.

(3) Omz@ Eqr:cz:i@zo Ocqcsn otoi 6c.:@cs?$ eqcsE.

(4) gor@ Eqtcol@zs 6,eeztlsctecszo dz:: erq<,sE.

(5) orqcen q1E qDoolrEzs erqcsE.

qr:r Obcoco '0'OE?rJ eeoodorOoJ zodzdozrJ o@, A *0.x€ BC.B *0or:r eeoodo@cs gzorcooc.sO, oeoo

qCoOrl oOzrJ dte:eeOeordo@rr} zp@o dto to1€,oeJ q?

(3) I (4) o (5) I\.,/ 4 ,', " .", 8

)1

28.

TI

(l)

TI

(2)

TI

(3)

(l

(4)

29.

30.

Eerocr 8@Oq gloOcSSobocd OzdSndoOcqc.o @ErrJ q18 ?'8 OucOr:czrrcs zodrrjoal zq@zJ q?

(l) e.rLgO gesrddcs EoO Q 88C EO

(2) esc@c::u oczlce ocgrrJ cogocoErrl eeo:r}Eo 8@

(3) qeomc.: 88o@rJ e:gO EOuocd Od O13 E@

@) 6e E€O?;J eezsei E@O OeSgd2tJ ed@cEgOzJ eoBQdaS ed@cE! oqzozd ee@co ee@O:rJO 8@

(-5) qeor:lce oo oedo2oEzrJ g@ geogo co@a} 88@

"od;uC8el> coredpco og Obeo qeoad co6oC Seioed erOr:Jmc SqrcOE. do gcso> c.018 oe:rlE@O ESdzg esgzrJ

E r:'l1zr,. d@Eesc O<,: Ee.rldQ c.s18 8@oo ge c.:." geoor rrSoocoE q16 gr$re56 d2ocd,
(1) zoczoorc@cs qcerceecsS.

(3) eecorsee@ qcocescsS.

(5) qce$o g@cd oUzococescsS.

31. e:eoo Qra$oOr:: zq@z:r gadqolocd qcO>czl eqc.s o@e6ni Orcejr:: E qlo} q?
/ l\ -.a.*x "^.a,-{ ..! 9lJ C3.\ r , wverv

(3) A8O @z:leorcezBO 8:::rd:lO o?tcettz$.

(-5) Acsg? @gf gedesd cs.

32. a&olrqcrc, Aotr otos8zo EqrscoO qcd@tozoc.sc, EOp@oOQc,ec, otcdzor Eqr:cOO qrcszo p o1zlr1z:ioc, ozocertJEEcocg

Ee$gOc.eO qccsn p r:r1ar1r:ioc c.szl qEcJrarc,ea} eeqeoc OOoC @ ggg Orloal,
(l) oOtocO <,s. (2) orocertiEzsei cs. (3) co1@@oceC cs. (4) 88ozr3 c.s. (5) oroeieb cs.

33. (P v Q).'. -(P n-Q) c.szr zrbzDoC SOidQ eob)DnJr dlzJ eeOeorrl e:eoo e9OcBrrJ zq@ed q?

(3)

(PvQ)
(P n -Q)

P

-o

-P O

XX

(2) domC{oOqr:r o:bzoctoceecsS.

(4) gcp?n p€o orbzoctocesc.sS.

(2) @ e.acO geror8.

(4) es@eod qm OC q8zo zrrlor.

(4)

(PvQ)
-(Pn-Q)

(l)
(PvQ)

(P t -Q)
P

-o
/\/\

-P O
X

(2)

(PvQ)
(P n -Q)

PO
PP

-o -0
X

(s)

(PvQ)
(P t -Q)

P

-0

PO
X

-P Onn
PQPQ
X

II

(s)

[edol6 8QO Oedo.



34.

(l) OrQ dmc.sco(d Or:I8@oOr:l colQBzlJ orrldl@ colEO (a) ee@e5zdeee6ce

(lI) dddo dzlerq<,rr38 dg zog@acrodocs 8@oq ee@Ces6c3 (b) eseotoc8 88eJea.oc.s

(lll) zdgE g.cA:sJocd Obc.:cO (c) Ecelg@ oc-:cqc colE@

(IV) grrlelgoOrrjeec orJiEaJO EOOztJ C E Ogel@ (rf Equcrqcsr €oet e:re6r gz::d ESOr:3 goJob

Sc.:czor6z:iOcs

(V) $godC8csco.OztJ o.e:(e\€zrr odC6csagocl qOodCO::: arnJtrJO<.s (e) ec@ol ndOccs@ p@c,r

8@Oq @ozrC Ecdo6fe.orz:$@zo gotscsarc.s

geoot A csOo?rJ dz:: gOroo eeqeoc B csooztJ do E-gOe-r@zrJ e.rOrol ggg e9Oc 8€oo€rr} ootidr corJ EO

nnx6)rq alx.lazstY?l=.,-*
(1) abcde (2) acbde (3) bcaed (4)cbaed (5)eabcd

35. -(-P n -Q) engun cor€,oe:?l otlzo {ocdc,: zqod q?

tuP^fu e)t^fua--l) u u-L/
r------+I-\ r\^ - P---->o---J\

r:r n /l Fo ' A\ n 'J, I)+-
o,;-r" l--- >" '

36. d18zs obzs oradpoc8 QggO g,o'Eeoo eeogio@ qcceo oorQod erarzo esqeorri qoocozrl zoOdzq q?

(l) qi6aiooioC (2) odJ53 @6!

(3) zobO coSoOC (4) qszrSoesJ obO
(5) Ceced @rnlaioOC

37. etura, erqeozii od1$e.,rfr:d zg@rr' dzoC ee9r8a Eq,:ce,,zd erredtr,Ezsrrle.,ocsal Ezl zodS q?

(1) eec@c8cs Eql:riq8zri @ztroo ggE] ozocO omr@18 E@

(2) eec@cdcs Eqi:crq8rrJ g@ce6co}@zs p@oOq eloEo oacE8@
(3) esc@cdc.s EqrcorrJ z2g ee@er8dc:o e:totztJE@ ozlczog orlE E@

(4) eec@cdcs EqmcqEzrJ ee56))tceo ococOocozdo:rJ oz::c@16 E@

(5) escocdcs Eqrcaqoc,oC qr:co16 gQ6eloi oz::cE5@

38. olUo cocedEc,r qg, 'ee@eod' <,epoO:ri qqeoeJ zod2ocd,

(l) Ac^:6fg o ercoerJ cslrJa; c,s. (2) Ogordc.:z$ c,udm cs-

(3) SEer<^:aJ Ec.: eo18o cs2tJ?i'r c,3. (4) csoz:l SBoeeBaJ dtoCOzrJ Et?t cs6J2t ca.

(5) 8<^:Ce @ ozlcoO csaJo: ce.

39. Eq>coO $c.:cqo@o 8@Oq ozrJ@ed epzrJod @zlocsS gocm clozo6fecs o2ocd,

(l) eec9c:::is Eqnro cs. (2) gEc.:@c.oal c-

(3) gee@cqb8 oqn@ orqc.r co. (4) god@zsc EesQ@ c,:.

(5) qpcecraOrqcerd eooucs zodc OO OOc gcoc oO csztJ?t 03.

40. F : aoqcO@ ocll6ca8.

G : a 69 qOzo ce.

63?r eooo?*de56 dOcOO qpO, "oqcO@ e@6d @g qOto cs cs2fJzti qesorr oO." 6?t g?s3(oco esqeoc gcOlcor zsg

qgo EOidQ es"oCooddcs O2ocd eeozl eeqeozd rJOcErrJ zB@a Ozo q?

(l) Vx (Fx n Gx) Q) Ax (Fx - -Gx) (3) -Vx (-Fx n G'r)

(4) -Lx (Gx - Fi) (5) -A x (-Fx * G;)

41. Eq.rscoE eecoeidesnlOcQrrlocd qae4Sod dd gceJoca:od O2oc3, EqlcoOE ESCes€66,

(l) eoi@ Ocqc.szsr @ qEOgts toceorOSC gtocroOzl OO cs.

(2) EEO ocqog OzsO oedr2al oqr:: Oo cs.

(3) Ocq o5o OO o.
(4) EqrcoS@zo Eefgeo:i a€, q EEOe.rsO erOSo OO a.

(5) ee:zod<6 oc8ol zog or::ceo1E OO cs.

-5-LLt20t6l24/S-l

J

[ocoOl6 EQO Oedo.



LLt20t6/24/S-l -6-

i

{

42. eatrl e9oc8zr3 zg@zsl go'@<sc.:zrl oO q?

(1) (P-91 Q) @n-P)
(3) (P-Q).P.'.-Q @) (Q+Q+Q))
(s) (P -(P n Q))

43. ercgdcO:rJOod q1d@o qpo co1@@ocsiod Ecs@ca EOooCScscp qdloloczobeo€rocEoo ee?r?rrcs zog, orsrceol8

6)rjorrj,
(1) AOoztJ co1@@ocrCord qqeoed ocEzl oaczo€, Eeec c,r.

(2) qeeoroolocOcs Sesc ce.

(3) E8zSesd@ce oOoedzo@ 6esc c,3.

(4) or€€oc.:iosJ cD&r:lo6E oldQ Sesc cs"

(5) cot$€oc,3C rgdlr;loczsberdcs te1686fgo ozrrarr:i Eesc cs.

44. t\x (Fx--Gx)aa -GA c.szl qOcsOO@zd gOccotrr o18 EOIdQ 8co@rocs zq@d q?

(1) ry Q) -FA (3) FA @) (FAIGA) (s) r'r

45. gzooOJe$od $bocieecr OlOesoeorri EOp@oOqocsE gcDSE@ OlOeeOeoarzo 6del6cod Ogocd,
(1) qeeolrs Or:: qr::cO1E cs.

(2) eeoonCeedc,s Oan aO> qarcOl8 cc.

(3) oq @OuceO erdeiod Eodifl Ozr, zsdlg! 6,ezs5ferzr:cs 88@ cs.

(4) oq @oBc.oo Eos.OcQ Oz:: qcdzdalzo zogceocsE eooocoio?tic.r?tJ cs.

(.5) es.lbJzs qz:rcu1Ec,@zd oerrrJe-r utoes.rerzr oe,gdJrrl ere-,oJe-rrocoar csc@ cs.

46. -(P e Q) c'r.t es"odrt@c.s gtoccoarocC Eeeoocqco epod q?

(1) (-Q --+ P) n (-p, Q) Q) GP-- -Q) n (r v g)
(3) -(P-- 0) ^ Gp u -Q) @ GQ - -P) n (-9 v r)
(s) (P - -Q) n (P v -Q)

47. oarcerbEzoadO Opocd gbc.roz$oigOcqcs @Erd EeeQOO err8 I geo8nJod O@oocsE dzsl gdrar colOgOzJ pocd

ereoo zg@C q?

(l) qczscco OeCo2zrlord e€ejEc.s t:raJacce (2) go8zri eeoad e:@,ozd 918 OO

(3) @aoe,$e8ocJ ozrlgcszrlod O@eaco (4) qczscro oado2zrlocd gEcoc@ ogrrrcs
(5) <qdlzrloczo5esdocJ Ogerl@

48. -Ay (Fy--Gy) csz:r gEc.so to@czr ozr pEce zg@d q?

(l) Vy -(Fy n Gy) (2) vy (Fy n Gy)
(3) Ay -(Fy - GY) (a) VY -(FY - GY)

(5) AY (FY - -GY)

49. 8<oc6 eeoo>nJec€6ca eseo Ecor6 geeorzod<6co qrad qnloo glodar goc::: oomeed Opocd,
(l) eeoauz:fedoc,sE qacO18c,r 6ezlr:resoc.:E orcS8al dgc,oC otrrcOar qord gceorr:zoddooE grrrcOlEc,s

6,erar:ceeocsE octJ8n dgc^snf csalzlr co.

(2) esootlsdcodOoQc.rc 68Ces'6c,s eoc es@e:Saleee6ce @zl dqc 83zs qzld qeeo>zod<6OcQr.ec e9oc Oor dgc

o:::c8O 6s6j?t c,:.

(3) 6,er::lscee<,: oog]d1 E@O qqcg eeooruz:fes6OcQ orbocs qrr,cescszd esEor Or:"r gord 6,eta>ceec,s gSnloe$er

8e.., qqrg qesootoddl,lQ ot5zscc eg@rd EO ozrlar o
(4) eeorarrsfug<r @oceO ggc, 3q.l:roe-,E g,-oEaC qlEe-,zl qard qeso>zoddocQ:do qpO Eq>roOE

oar@1o c,srrJo ce.

(5) eoootr:nJec6OcQ:rJ zooge odrr}orrJ eeog, @OOo@ OcqcerrJ es@<o Ozl qr:ld qesor:nde6OcQg gotg, @OOo@

OcqcszrJ ea@<o zsr.-rgo2 ::rdE claJm cs.

50. DNA qgqooE Ogorcl oescooop et@o8,
(l) co&o@cs EcdoCes€6 @88.
(2) des:csEro qu6oztldl pe @EE.

(3) qqqoo OgeoceO clt€o.€e2tJ oereS?o qcnaBc.sd ococOz:ll8@ @88.
(4) oor::n} E€Oe eolOcc es@ao eecqacorsOce €o"eo2t}q2tL5?ti OE8.
(.5) qeo@o48.



ALt20t6t24ts-t\
tbe O 6@afi etEbffi/ ugJutlflatoulaar utgt / All Ri Reservedl

e,cr@€d:
-X- I.II ozocOC ogomr:l grdo c0to6 OlEzd ozaCdroo?t gcdrtr qOaO s@6C 8€edi ooece?tJ2tr.

eo(e6co gQ6:
;i: o@@ gcdr: upocsE ocb8zo Ecsra tocEarr OrrJoaj e:eD?t oeeo?tar qczocdcsOS.

SodOocs: -, o@tsco: -+, ooo@6gjdstco: A, OscoJdeDco: v, e6Gto@p6o: <-+,

cooOOlO g@rdoaoco: A. ed6o)8 goJ6oao(,): V
;i: oOr::r:i ocl1Ezs 6cso occcp @tD)ods ogee goedCegzDE?tjO 6,eoqed oqg etcr.D.

;ii :,3sla'cr,, SEog { go@.sc"::d (6,p: E. o@cSozrJ go@csa) e.:emcs ?rJ @$otD QqC0. go@cozd
esen.rcu srd Jr?r ef\(zs{o?s{ qoedzslermrc^:: E8zrl eiur $lJztJ zsdq g1d reir{rr@ e9se6S.

I oorOco

::elta qCoo2r es-e/rzirD e.:gdc6 q Ecdgcllo q orrlzr Eto@arc,s z:rdCar. caO esoocz:tr;usC

Sedg@cd a@, d8 FQ qra 5Ec^:/5E @csc, 8g E qa8 qctocesc.:/qctores o@ zodzr}zr.

(i) oeecpOad 6osc,sa: gd 6.
a"""^3"4 rcr"<tx+<t n"cq.rr<t o'^.ta^€

doeoSrJ pCzszll zrce.:6zd g1E Scsg oqoc 6ceozr gd <.:. (geE 02 6)

(ii) d:scDi)c8 CczoDc,sd esru-rrs gOcsOce ogeerrl, EocdDol Ocnoc.snJ edea qOccOce ogesz:i

q15 eo.ocauc.o8zd osgOcd Eo@zlad gOccoz:r oaceolzdozS q1B E('8 q16a4ooJo@cscg

SdlercOzo esoOcnr:oceE 88:rJ 6,eroc.oC8 oocOocozrr erettqe addrl. (geE 03 6)

eeero q(Co-ozr' ortJzo d5o ocscqc co6@rrJ esooCorceO mcoc oOzlJ dleresOeo:ri @6zl e9Ococi

eeg@cc6r:lcO / Eefg@c<rorrO St1eoc.r odlrJlsr.
(i) ee.8 dloC c.s, doeonJ q1c.s @{O@r:l n1or.

6"e48 C6sa! zrlorr:i qlcs @{-@tr} co.

doarS?rJ dle:oi @{60o1 88et4 ozrc@1ar.

(ii) 8c.:g1 8"eroc.:i oUEac adE.
8c.sg 8.ar8rr3 ge.{eed <,o.

doar8zrJ e.o@eod eedeeg od cobd:::c odE.

(q)l.

(ePc)

(s)

(EJ)

) CCI'V zs1@dr qnlo OcSoc zod8. rnceec (NASA) o1E qcc,:orzro@zrJ csop gOar qdocnrco

ccc?i'Jo Erzr qoload Oedo2:r} 61ecor:, ard8. es@ror@z:: o@O1E qOeddc eere8CeO coE@zrJ e:alzl

esqeozri rJoc eecnrOdc zod:rJzl.

(i) "Eszdeencszd ozrc@1E o ESnJrgd 8g ozsob."
(ii) "c,oolp eoo odcoOi Er?tc(o e:szSesdccord ogee ESnkodca eoqeoc tocEol oo8."
odree@rrlO cJd.z$ertJ E8zr3 cop 91@ X-6do dcc,ecdlec.sd o@8 o8@ai oocOesaJo DNAgEqoO
ogarcs {Eolo oao@zSescsdcs caztr qqereo grrSor}. oorOeezd, glzr}8ed @zd esoto 19 oeo@deeoc$

qczsaEcszsl ocorozllE c.

eal?r E g1E nrdl$ erqz:r@ oldcoE@rd ereoo eeqeozd g?Dccoo eeczoOdc z:rdz:.Jal-

"geog OOOo@ trlcnlee€6ca eoc grg€ ESdesdca @ee es@er8Ce.6cs oztcoO, 2O Oa SceOoeJ

gerp, O 6\eocc^o3 colE@oO - dr::@, DNA qgqoO Ogeocs oeeccsc colE@O- @co e1goO."

(eQe 2 l/2 6)

(eqg 2 l/2 6)

(ees 03 E)

(eqE 03 6)

(eag 04 6)

I oqOc6 8QO Oeder



(E)3.

(qc.)

OoD eeoomded dOcO qeJO6:rJ ereoor qaloOm orbzsc^: eeoozJorcsO zlcoc, dE esg@c<6zlcO

oorC Scdg@ce6orcO eorrr56)c d1d p@ce @6zrJ 8U<ro eodrdzl.

9Qrr3 gcoeodl @or SEzrJ q1z:izr@ c)EO qcoeodl @or dgcc gro. eqzt} gcoeodl @ar 6ErrJ zllefa@

@orede6 @ar q SErri a1ra. c)oeoErrJ gQrrl @eoeSerE @z:r 6Ea-J qlzrlz::@ oEO gaoeodl @or dgc.o

q1utJ.

OoO esootxfer6 dOcO qCOOrri eoror qdoOtl rabzocs eeoozrfzaoO zlcoc, OE eeg@c,6orcO

oeoC Eedg@roocO esor;sOE Op E@oozd Sb<gc^c zsdrrJo.

gQzri zoggf Oesoc.:zrJ oeri ?Dcdocs?lJ ozlcelE&od m@ dEO Og o@ qz:lqdO tocdoce O:rJorrJ

o1o. zo@6! qarqdlO tocdzl oacpodcoJ e:@68, Og @cgc zoescq OQ:r3ooJ. Og zocdocszrJ

e1@,& r::prr} Og @cac zseecq Olrdo{zr} r::1o, qo:o2dO ocdrrr QoCn} z::la:). doeo8zr} zo@C

9c6c zsescq Olzdqc m@ @ee 9B Oesoc:zri e:t@6 qtzr 6szr gzs3(ocs geoo)s cs.

X c.s?r oerOOocoE ozocgecO oOCa 5d eeo dqelO oOie 2zJ eto. y ceo: oerO8oceE ozocgecO
oOCg 4d eoeo dqoco oOie 2nJ q1o. @@ qredoeocoo?r X oe:OSocs?rJ oOJgc.sd t)@coo ocoz:>

Y oeOOc,:O q@@. ogO @@ Y oeO8ocsE odC6 @gzsd O8rri oOCgc.:zd d@csd coE@. d@

oOCacs dqerccJ doC Eo@ ee@tocEocO ozoce@6 q?

(i) adzsg @Olzl:csd c,cp zg@d q?

(ii) SgrtJ -5OzooconJ a:@:rJEor e.:rrJEcszs 8Eo Oorsr::" 044 @Oo@ qlE Sgrrl esper ereoor

:-,q,ee-,al oe:de.,2 g1oO.

(ea4 0s E)

(eeq 0s 6)

@Oro:r @{6 oooo Eeg)5 rg"A)sco

90 l5

95 IL

97 t-t

110 l0

50

o@ es?rJEocC SgzrSocd @Orzr> g{A OO.-)O orocer@<5 q? (gq4 03 6)

5. (S) ereool glalooo go@oc:rri ogr:ier:rla:ocszrJ oedg zsd:rJa.

(i) (P * -P) e -P
(ii) (P v 0) * GP - Q) (sqs 0s 6)

(,ir) eiert:r QtCoOol orbar {Ordoc,:zd gzscco orrr eeoodor ppcs EoedOr::cg eor co@>r,s cs:r orrtlSzo Ecs?5)

s@'6d ocscqc co8@rd gtsrcco zodzllo. (6tq. EocsCdzsod co@rcszoO a6aat EO Eocsid?r,o6i
O@e:es gpo o@roc,sE gSOc"cocs oges 6,erocs38 zsd <oor 9o28.)

(eegr 0s E)

II oaoOcs

6. OoO esoozrder.<6 dOoC @crr qCer@zrJ oeoo qldoOar oUo €ooodo?Dd6<.s ?sd, e9Oc eeg@co OO

, r..-.tr""d^ nrc)a.nr<t apqx'tr," arzdn

(i) gq?r} Ag 016 oO zr@, dEo AQOg geog ce8. gQ:d aQ6g geog 6oc^:crrl SOzn Ec.oq@ geog,

o8. gQzri 8Om Er,sq@ geog Eoc.:cr:i OEO d6O E€oeDzrrcs q18oo8. doO geeeoz:'rced o1ol.
doo8zr3 Og a-rlEczrloz:J ::r1o. (@QA 05 E)

(ii) 9Qlr3 O1{qzt} grdQc.scoOal o16&ocd r:r1r:}zr@ dEO OgzlJ dCozsi OedoQ@cecoOzr} gczrcszrce

on8 q1o:, z:r1z:i:::@ (rgrtJ @ @o?Dco.O gcQOcEaJ oO8. gQrrl oerJzrl espg eszrJ6ocszrJ @ gozoco

grdQcsroO:ri oO:rJ E 6@& o@, OEO O1{oqJ gzr}QcecoOrd o:rcdE. ooCzd eepg eszrJ8ocsrrJ

@ q9.ncO g:rfQcscoOrr} oozrJ E E@&. doeo8rd o1{q:r} @ gozoooO qcQocErr} c:, eqztJ og?tJ

Oe$oQ@c.rcoe)zrJ gczlcsr:lcs zodg oz::cg16 ol@. (geE 05 6)

(iii) gQzr3 <o"Opd colgoOcoJ eoc colgoOcol or@ e:@6d q@cs oedoqS. q6cs oa$go<d zrlolm@ Ocs

8€D oO8. oQzrl CI26cs 8@3 zr@ dEO oqEccal ooioOo qr:rd gzrc@c^: q1EoO8. doeo8zrJ

gQaJ co.Oo2d zllr:fu:@ dEo gzr:c@co q18ooE. (@QFJ 05 E)

(E)

(qr.)

4.

(eqg 04 6)

(eeE 03 6)

P
O

P
O

I qdOrS 8QO O@d?l.



-3-II

7. (q) eiococ8z:r Eq,:ooO Ocqc.:zri eBaJ 6c,s@ O>c6tr:cz:rcs nrdp gOzdoz:i o18 6o@ ooldl@
zqOd q? icq gSCotJo g1 3- eie,cSal errer,iq€ zsdq qeJzr' 6c^:dcs2C aEdode ooq? (gqol 06 6)

(qr) "ee@cdoci ee.8{O 8@Aq C qocO16 8O oarceol8 c^:. qeJ dor ocSSzsO oeoi oerJa2@cs

Ocoocsrr} $teriqe zsrg o:rceolE c,s. 6,o6@ OcooccrrJ qoO zsg oldod rJOc Odeoc (D18OO

(qOoOCrJc.:ot 6,ufesceo 68@ er@sE." esctsOdc zodrr}o. (gq9J 09 6)

8. (r1) OoO ee"oz:rderd dOc @c,sc qCO@zrJ ereoza Azdoe-rzr cr3?s)i, qcOrscor ?$e2rrc,s orEor rod@rrJ

e.:ortoJctca s zl,-o z'Jal.

(i) 8c.sg @ gde-18azd o: erQzri e:@6d dzrlq qccszoc.sal c.s.

(ii) esbc:cerrl Eeg eoSz:l OC oqar eq 2t@, 889 esbe:ocsd gdorogd oanooO. @eq 05 6)

(er) OoD esoorcde:6 dOr @c^:c qnfo@:d qc6)r:cor zs6z:roc,:zri oeoo qldoO:l obzo eo"odr:rcsO

6:roc, ejL,: esgdr@ a)e,, qCozrlzr,.
(i) 8c.og @ gr"Szo8eri qccozr3qzs eer:JordocsE oc.soqzrJoarC cs.

@ gr"6t:loc.ei 8AA. Ooar8rd, gccozrlo2a esr:JzocdocsS oooEzt @ gco8nocli AAA.

(ii) @EoeezB OldQ eoi88o@E ozlcocsoqlrlozr} eJg qcco@ ozslEcs q1z:ioorrf r:r@ er@&. doeoStrJ

es1@ @8o.ee4 @ ddoroi OldQ oges eo18od8, arlzdo@ qco@ oalEocoaS gq oO8. (geE l0 6)

9. (.t) "nc56l ooce:SosJ 8Dp@cs Aordq Eod dE qE orcS8roococ.s Ococo6. ESom 8c^gooed

qoercoo-c.:E @or glgodzd o@cs eeczoOdc zsdzrJo. (Gq4 07 6)

(qr) oori@ai qzdocd (i) gesocqtl8 erqzr@ ocqcs (ii) Equcoi@zs Eedge-tc^: ca?r'r eoo?rCerog gzdaa<6

eerertqe zsd:rJa. (@Q9J 08 6)

10. (S) sc^rdcOrdO zoOc zodn, E8p@o8qoc.rE qdcdoocOcs zg@d q? (geE 08 6)

(,?r) 68aal Eq.urO o@oeocsOztJoc q? mlolzl@ EqrcO 64arl o@oeocsOzlOc q? eecarOdr zodaJ:1. (ge@ 07 E)


