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I r. $tl 'g'"rc sei onl gcdncro (l), (2), (3), (4), (-5) csrr, 8@qd1o@rrJ 5or6eo€Dd oood o olepoo ooJ
rip:q,r o-oCJre.ol). *c"r 5,dod oe@d er6€€o gdoOo 6,oogd oOQ o66cod (X) @@q edOdto.
ox*m codry oeflnssO g$ e€e oo41ro6.

:l:'i:rcl],-;i'ior;i:-{ r3?;7.:'. (b{.atg zsod Ooa.JEcs esotr oO q?

r: -itg,-,:ri QPd $oi:..or:lE:r, ar-ii"

I *ji) r -'r:::.r. o ee Szs Qfi Jcz,J o: eor q-,{i crr de6ceE.

Qflde,c e'o'-.r(9 6r:{6 r,:1Q rplo{ooJ oee@54o6Ca{O@8.

{fiJeCr gcJr$ $o02:} goeoccjcs 8edOc.:8.

8€J o,€,,k;a:er ug<qii gdoz:rc,r od8.

2. ^dzr{Oai mrrtl-j' Srlurcrlc,: $qeDr gOc,:t: dczlcs gOc colE@O rocEo zog OldOBcscO Oqrlox.J,

lit
it)
(2\
( 3.)
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r'5 t

(3) Escherichiacoli

"i. 8a-rrf' 3 "8i.-1:-i ). z:,(ri :: gerrjJcr.oaf erert:r g?scco eegzozlJzl.
(/\.J *norli6l, q183C q"@ec: OOO tred E8O Ez::c86 Edercqooc$ ogp BcoOd oO.
(lii 

'\t.eiltbacter e-a:d (jlur:onobacter eicErl zod dz:loaC6f, q18Od g@ecs OOO estrJ ro€, eotE cr.

{a) ieQ4lr $r:cO@o'cd Q erao::riC, et83nJ E@ecs OOO ernJ E8@ OdSzodo g8$ceco8.
totl Ezsst; irq,.sclrd'EeJ(dq OgoC,
(l ) (A) e;g& t2) (l.i) no&. (3) (C) o@&. (4) (A) eeeo (B) o@&. (5) (B) sseo (C) o@&.

4" glzSe.rlt'* qr;;rl C:r3ro.r"l zolcj z:lroOcatSOoSO zocdocso q?

{ l) ie, )oalroib),J|.:)d (Monosaccharide) (2) O8ee1nd8O (Disaccharide) (3) Sdocs
(,1) <iurfreel::rJ,3d (l'oiysaccharide) (5) o@ococtelzodSO (Oligosaccharide)

5. :r',ih,1,1 ")'.re:ol:c 8$Oq $316) Uzo3ro te6jzorlzl.

iA) rilrsi citc:;::32:r*zr{ o1E qlolool dnl Obcocso dzogOo8zo @ErrJ e:@.&.
(B) f3c^Li.: e i,:r:qO.;tarr o::lroOgz3 qrO oO.
i('l ojiioarj.3ilci.j(- .?qls) r,rd eso69 q€Oe g-6rs ocdOgO OOc geo€ (,3.

g efl iJ) :l : i) ii rri li li, e ;Jzl' I oi ii[] O 5r o';i,
( l) tAl cr .i, (2.t r fl) :-.rr€l-. (3) (C) ero.&. (4) (A) eseo (B) oo.&. (5) (A) eseo (C) er@&.

6" Sajr:l qq:, r,ic.]it,:r.;D::: r;-l $,l:r nJ61..,3,
( l ) Ob.el.i:r tpig,tnr:nts) cn(rt:ir $.
(.1) rrj'::i (lr{ ill;rg) z:r';ri:ri ,c>6]ts r:.
,!, :.-:\' .,1 .tnlti...1f_r. t^:.

"!. t,:i':: ;.{.,i.i'i l-,-:ii,.r:,:t:i l1-r *;;:J.aC,

( i) At|rltl';1q;1sri iltt'i turnefaciens
(.+) L'or.rtttbu.t:feriurn glukt.micum

(2) Baci.llusthuringiensis
(-5) Erwinia uredovora

(2) Bdp@ (filling) zocdzo oet's cr.

(4) ftgO (binding) zocdzo oear cr.
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9. o$coeocd Edercqaro t,rqoc g1oO8O (apatite) oc8or od8. o@8 Q qlerOSO o6!8g6zJ gOeo o@o g8$csc zod8@o
odpO Opoc3,
(l) qOcocar Ogod de8Ezo aiOtocOo qQ A5O elqeoc cs.

(2) zgOc ozocOodOgO roOc corE@ eoqerc G1.

(3) BdB@ zocdzooa$ dzo4 869 orqeoc co.

(4) qleroEOOg Ee eJOtocOcs qQ A60 coqeoc cs.

(-5) dgEcOrr:lcO ObOao ?od otEO esqeDr co.

derccoEzo qpgOuozS co@OrrJOocsrsl Equcol@zo, oossOrs@ca eoc oczde.&zo oorcd4dl qar o1E@O OOcoJ @ ggg O@cr
zB@zd q?

(1) descc,eE?o gpgOuco erlogOzodlOzgO (chemical supplier) zsdc E6@ @6rrJ

(2) gorsce qodzJes qr:lo e$zocO (Material Safety Data Sheet) tocEocs @6aJ
(3) errlobdcgocd (internet) oeo8@ o6rrJ
(4) Edocqzocsco zoOc E6O OE2rJ

(5) Cqce oeJOrrJO Aeete (patents) o66ganc.r @6rrl

10.

ll. oeoo Ocg cegzoaln:.
(A) CHo (B) Oz

(l) (A), (B) eseo (C) ero&
(3) (A), (D) cseo (E) ee@&

(l) (A) eroe.
(4) (A) cso (C) eroe.

(2) (A), (C) ereo (D) er@&
(4) (B), (C) cso (D) o@&

(2) 0.S mol dmj
(5) 2.5 moldmj

(B) oo&.
(B) eseo (C) eoe.

I I
I
It

--G---G-
A i

corOergcs cocOergcs

(D) NH3 G) HrO
geoo OcgO@zri goOddzJo Edo gOooie*o zod otEgo olScscOzd qlolooi ag@zl dOoO q?

(C) Ar

(5) (C), (D) eseo (E) e@&

12. oodo desccoEzo OzJBdzd eCgO (BOD) c.:p,
(l) oEo: eq dgEdElri eoSor d6 EolQcszo Qcs E g1E ozJ8drtJ g@c.6008.
(2) dg EolQc:zo 83ar dgd 68rrJ EA?IJ Qoc rocgo qg Eerqoor od8d?tJ g@cscs8.
(3) d6 EcslQcezo 83r:r dgd 88?tJ EA2tJ dc$ zocgcs qg, el6ooCdrlcs zod?r oadSdFJ g@locs8.
(4) dg EolQc,szo 83zr ded 6E?tJ EAaJ o1rl 24.J ee er6ooidaro zodar odSdrrl g@c6o8.
(5) zJgEdErtJ E8:ri d6 EcslQcsro q1E zocOEzo a3oocai6 OzJ8zod<6c.r ceqeoc oBooidancs rodrrr

gOc<5cs8.

13. ercgzo csc@eigozd glgodaS oancqrrJarc escOe:6csd eo1q75@ a:qeoc tocEor uo€, otzog

4E edrad Ob<6oqtO E6fo oeoQOzo d1o arOoord ooalOc q1o.
oeora Q q1E oozrJE qqodai aror ooJozd 4@zd q?

(l) oa'rcqrrloc eec@egod ceoocaico oqzozoO OOc qQoOaJ q1o:.

(2) orncqaloc ercOergod eooocoi@ oqeod q1o"r.

(3) oa:cqtrftlc eec@ogoo3 ercgzo eocOogocd 916 esoooico qO.cg Ect eo18 cs.

(4) oocqrrloc eoc@ergoc$ qlnloni ocgzo cscOogocd g1E oooceio o@&.
(5) ercezo eecOergcs eecqc q1r:3ooi es.cg{o aooocsicocszJ ocscqc olEo@E.

<-g,cOzo
oerdpd

e:canO<_ ..
o60cO

14. KClq E Eocsidrrro eroor gEscocooos qldEcs eo18 cs. r!r'voc(' @,\:/c)sqr

ZKCIO3 (s) -----+ 2 KCI (s) + 3 O, (e)

6ola6a> gq KCIO, oc@ogoozd @6al ergg 8roc5 5 tBg odSdal gQe S zJ Eerqo:r eQ. deco EamE 5 rDe

ozJ8drr} @9e 3 d Eerqorsr eq. OO Earo8 10 4g' KCIO. I oc@cots.Eocsid?ti 6gorcO Ogod,gzJ8drr} @9e 3 d,Eerqorsr eq. OO Earo8 10 qg KCIO, I csr@cn'ru,Eocsid?ti 6gorcO Ogod,
(l) 0.20rno1rnin-1 (2) 0.-33 mol min-l (3) 0.50 mol min-l
(4) 0.53 mol min-r (5) 0.80 molmin-l

15. q@gcszd eoc odocsd qod 690o gE$ocod erors'r erBQ qlzJEo eo18 c.:.

OH -(aq) + H * (aq) 

-> 

HzO (D 55.7 kJ mol-r

HCI gOgoStrJ 100.00 ml g@c6c.rad O16gd NaOH g@rdozJ ceOo g8$oc zodSoO Q EerqBqg orcer

5.57 kl Eo. HCl glO<rocJ escalgoo OgooJ,
(l) 0.2 mol dmr
(4) 1.5 mol dmJ

(3) 1.0 moldmj

16. OeeO EcrqE@ esqoc {EA8zo o6Oan'Jord (secondary metabolites) Edtecdgo 8@Oq erora OorrJS ognrrlar.
(A) 8og @ eroo.c3ico EEo ggcoaloorrl ereogooal Eedcscd<nce zs€, o18 c5.

(B) Scsczoc6 eooocsi(o es8rl EaJocdzoc.r qg ooanr:'l ooocsCco q 86cl eo18 o.
(C) aJococEo goOceo'3 go'ic geo OtEaJ dOc dosccsEzoo oodoqfe<6o: 85oO qOouorcOd oo)c@lrl).

eeool g?Dcca qqodol aoldQ Ogocd,

(3) (C)eroe.(2)
(s)
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17. goctd eor OcgOaS qggo)e oe€o toc8o todo zoc66zo SclcO@clzJ argzoalo. o@@

$cecO@o eoqeoo o.cocqc cos3anc desccaEzo gE@csc zgEdcs dzo caooo?tJ ooalOc q1o.
o@8 qzJOc q16 OOO@aJ Ocg@o ggEOD desccsEro gEScsc zg8do oOo esleE@
eoqoc OOcol ggg Ogoc{,
(l) Aer@&.
(3) Coo&.
(5) Ee€.&.

(2) Boo&.
(4) Der@&.

18. Eeloc,ozd ot@ EOoci (A) AO erccogO (B) ola o9zrJ Ocbcoc,r dler arOoool qzJOc q1or.

EOo.oJ 8O oceo6O zoO gd Oo3od qrE gd Ogod,

(l) .Fm
(2) 5 km

(3) 7km
(4) ll km

(5) 2skm

19. dlooci qzJoOzrr qczocdcsO Edd oocogrOzo A, B, C an D ogco creze€ rod q1E zogg
oordd SddO o8rod q1o.
Dzo.goO 6,co Ogocd,

(l) 15m
(2) 26m
(3) 33 m
(4) 39 m
(5) 4Om

20. ereoC g6a'7 cmcoeo e6@cO 154cm' Q eee$ Oaoloczocd odqOzo 6,rs Ogoc3, (n

(l) lcm (2) Zcm (3) 3cm (4) l2cm

= ! teu ogtoalo.)

(5) 2l cm

21. dleroo$ oozrJOc q18 &bo A, B, C ac D ogo anO zod g18 oo@O4dgczocd ozocgcs6al
A ac C Ebe aJobo Orr: o6as OOcezJ qczocdoc$ OcdqOzJ ercqo gllr. Arn C csc zodan

obOco @6o,J E56or oanloroc3 SdzoOtoco Onod,

A

4cm
(1) 4Jt

lY

(3) zJt
lV

6&2

(2\ JY

hz
(4) 32

tt

22. Oaolorcrocd $Oc S8cszo dlerocS qdoOan qczocdoO o$dezococdcod eE 88@O eoreg@

zod g1n. ogfdezococdoc3 FO Obodgca Ogocd,

Qr = 2-ogtc csgzoula:.)

(l) 231m2

(2) 1386m2

(3) 2541m2

(4) 14520m2

(5) 15246m2

lkm

l3mk-ro*;-20m------N

loodol6 8@ OeOo.
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23. dleocd ABC SozoCood oboOgo esa ACD $ozoCood Obodgo
ce@cr:r o@, AB:AD egococs-Ogocd,

( sin 30" = I or sin 60" = J.3 .6"r esezozr}zl.)2---.'"" 2 -

(1) t:rA
(3) l:3
(5) 3: I

B

24. e,JOocO Edercqood @or oqzlO Q zob@caJorod qcd@to E6@ taqeoc rlJol?r eq 8@alOdczocd
gE$oc zg8dr,szo qor:zllod q6a rr(Eod) oO. q6a rr(Eod) oa: tos:8€oJOdczocd 4dd dlooc$
oBQ Sdedo zgOdoO erEozocO q1o. aqO6o o2gO 6g,oco nm3E Onlzog,8O eB8do o2€ grE
@goocd eeo (Eod) ozocer@<6 q?

Q) Ji:l
(4) 2:l

(1) +r-
L

(4) -l---\l'+'11

(2) W:4 (3) xt

r-'l

(s) va
25. CIOG' 4 6 8

0000D00c0 I a -) 2

Aor:l q qiE ga:p8r:l 100A)51tlr OBceJEocd @Olsar:ce 5 zl@, a I qcocs Opod,
(l) I (2) 2 (3) 3 (4) 4

26. ereoor OcAo OEztl 4.2,9,7.8.14.12.11.19.17.23 ceo qo'lrrr 4gzoocd espSor eeoOrcor OucelEcsdqdOo g1o.

od660 c:d6 6O0 coooaltD60 c:d6 eqp,
1-5 2 -)

2 6- l0 J. 8

-) l1-t5 l3
4 t6-20 2 l8
5 2l-25 23

cepEor eeoOrsco'r OrcejEocd @Oi:arr:co, qz:lo zBgzsocd csr:lu @O>anlscsO oOzlej Oar OO ociccoc oaJac gQ. o@@

8g Opod zn@m eralEclo qcsr:l qr:lol Eoc q?

(l) e:a}Ecs | \2) r;,rlEca 2 (3) orrJEce 3 (4) erajEcr 4 (5) oajEc,r 5

27. g,@ocse$ gdce 0.5 m Oa OodoeJ 6 m s-l osooorr3 olo'Jsd I I zo zocgcod odC6f zodoozll EooeocoJ Oca zodzorE gtE

oo goc<6c: opoc{, (" = ?.e..re-*-.)
(r) 3.s (2) l0.s (3) ls (4) 21 (s) 42

28. ereoo ceqeon.3 q1 q4odo3 er6co6eo o{oEcozo gzoco ooOc 6,er6@oa$ (optical storage device) oaJoerJ zoodzd q?

(3) RAM

29. o6o.6zo er{oEc.ozo ereool eeqeoal eelp@ eegzorr}r:"r.

(A) oqdl gOdlO (B) CRTo@oEodo (C) DVDOcOzoo (D) Pendrive

geoo 6,erp@ go2odrrJ gcqcrrl cseo gEc.cal {Er:}Ocs @ esEo'r eesp@ o@carOc q?

(l) qaO or13o (Hard Disk )
(4) CD ROM

(2) ROM
(s) usB

(3) (B) ceeo (C) e@&

30. dEoozoo es@OaJo oo0 8Q doo2od o6es eogaJop 61o0.
(1) dcgcezd (network) (2) URL (3) Google (4) oOO qOEo (website) (5) grrJorbdcgco

31. oOO 8Q cslQ@o tsc@c::r>octrlJ ocEr:l zodan p@ o6fOr:l ocecO ................. oO.

(l) e.@a (2) HTTP (3) rrrMl- (4) FrP (s) URL

32. ereor:l qldoO::: g go2oda3 o6co<6zo o@oeog@ er{OEcozo (operating system) gOcz:'r zocbcscezd OrrJorrJ zBOzS q?

(l) ooodai @6rrj er6coe6ocs gcdzJeoc E8O
(2) ooO gEdeJg@ad (web browser) celeE@

(3) OE RAM zog,@zrczoddco

(4) gO@ ooocszr} dzd OqaS €o(?og@ (word processing) @agzoc.cocsd eslerE@

(5) qo@ Ooocsa} e)z$ g:rSorbdcg ee@OaloocOcszJ erlelE@

(1) (A) eeeo (B) ero&
(4) (B) eso (D) ero&

(2) (A) eeeo (C) oo.&
(5) (C) eseD (D) ero&

[odol6 8QO Oedo.
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33. oqrri cslzogo@ Q Portrait oeoi l-andscape oBaJ SQozo qdo8.
(1) Qocn:6cs (orientaion) (2) g@c6o (size) (3) 86o:19g@ (layout)

(4) 8gc Ed (margins) (5) gzgdl obrocs (font type)

34. Oqai otlzog@ ocsQ@ qg gooce ereoo esqeoa3 oeogzoO Ee6?tJ oQ?t eq OOa:c:roO ceOczl or:'3d1@ g1E OOrl
ocEr:l zog, eolE opoc$ zq@zS q?

(1) ro6qozoCeo (Dictionary) Q) Eooidooc,: (fhesaurus) (3) ocs8@ (Find)

(a) op{o{ro (References) (5) gczoaE 8zr}ocd1o (Format Painter)

35. Sqgerl o1o1g (email) oc.:g@ a:@drsloocsz:'J e:oo esqeoal gzocco eegzordtl,r.

(A) csozr 6q 8c:g @ Eqgrd or1e1g gOrrJacO ee1@Eo O er@€ OOO eeoEzo 2o€, eorE 6.
(B) Eqgn! olelgzd er@€ og Oo qou'rzJ Eqgr:i rryer1g toc8o': zodur}ozr3o ocscp zog eorE cs.

(C) Eqgni oler2gzd @Eo@ Q Eeo eeqeorll zo€ ge ozocQo SdEQ qEocbce o8.

9oo; g?orco gqo6rrJ EordQ opocd,
(1) (A)oo&. (2) (B)oo&. (3) (C)o@s.
(4) (A) oeo (B) eto$. (5) (B) areo (C) ero&.

o gdo: 36 eseo 37 e:eozlr qladooor er1qd1@oo} Odocs @r:l erqzlO E g1ol. dcs

(i) er6erdoo Etoo gzrloldo oeo gEodCocs er@o Ocdc EOgaro
(ii) ronlod 5 4g e6erOod AS 9 ozSE doocs
coSrtrca E8@ ceqeoc Eb@c6cs zod g1zsr.

.-..) A s C D i

:. 0100 qoJooo (oo)dq g6cd)ri6 (60) alo)o (qr@66b) odoo 5 qg (sdd doo)63 (gd):

" 
i i3

432.0
s 3 1.5

6 3 1.0

730.5
€43.0
s 4 2.5.

L8 4 2.0
11 4 1.5

xt 4 1.0

13 4 0.5

36. C2aa D2 ozoCe e€o qqc€ gEde 6Oc colE@ eoqoc glqgr:J uo€ gQ es6zodo 8@oo@rr} z2@d Ecs gQ Q?

(I) AzlB2a,c (A2*A2*5)|B2 (2) AzlBzac (A2*A2x5)lA2
(3) Bzl{zrn (A2*A2*5)|A2 (4) A2lB2o,t (A2*A2)|C2
(5) BZlA2a,t (A2*5)lB2

37. o.Q?tr eE oOC5f8csocOzd eoqeoc gEodCOo tsOo OcdcoO Eogr:rcs qldE@O tocEo zog eolE OOcr:l 6,Er:r gdrocd

..... oO.
(l) OO gedr:rcdo (Piechart) (2) dcg oSOcs (Histogram)
(3) E86 ceOeozr (Scatter diagram) (4) obOc orOoar (XY diagram)
(5) aio'r@to gdorcdcs (Bar chart)

38. €orr)?ocezo erlulozo Qco @1EoO Q 3Vo a oqCecod q1E oO zr@, OE er6@cO o6r:)ca ASoO Q SgOo oqCeo O2od,
(l) 37o (2) 4Vo (3) 67o (4) 9Vo (5) 277o

39. gEodCOcs 2e2Oot dzoczocd o@ zo@Fcszo Qo 20mo8. zo@Fcs ozr.rc q1E gO>ocd gEodJOaor:rcO 1.7 x l0-8Qmo@,
OE odelzoO obco0gco Ogocd,

0) t.7xto-am2 (2) z.ox l0-4m2 (3) 3.4x10-6m2 (4) 17x l0-8m2 (5) 34x 10-8m2

40. gg E6ot 8€oO€,aJ 710Nm-l eseo 2840Nm-lOz:'r Xoeo I'gp oqzoeJ oOro oOrl @ dro @ Erocgr:lOcsd q1E

oqzod OBzrJ q1Q eroE. Xeeeo I E EtoO odE gpococs o2oC,
(r) 1:2 (2) I : 3 (3) 1:4 (4) 3: I (5) 4: I

41. eegg OSoOgcs A Oa Eg@ o"zocOzJ 96rl} coor:JOa P Or,l Otrs'r.r v oOcooErrJ Ogz::cs oD. o@O Ogocs eeqoc

Oa dOce Ogoc$,

(l) * oort (2) * oou Q) pAv @) pA'z (s) pA'3

42. 6Ead oaqcs 0.1 mHg zo SOarcszoO dodSO dz$ esoaJqzrcszo Q d13dc: @€eod 74 d pqc eo6g 6:toO. @Eolo2ozo

doaJqz:l cooA)5crrco 72eJ q,, dceQce coo:r:ioo 13600kg*-'atao c267slO4 r:'JOd.6ce l0Nkg-tq ol@ eoaqocdzde@or:

Opod,
(l) 0.01w (2) 0.02w (3) 1.00w (4) 1.20W (5) 725W

[ooOc6 EqO O@d€D.
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43. Eg€ ereoazo 230 V,60 W ogar qzdOc q1E qerd Oct 230 V oeo 50 Hz Eg@ eslog@zoo es@OzrJO zod q1or. ereoor Q q1

g?oc(o ese?o?t5?tr.

(A) ereor:r oor:'r ocooqz:> 6,er6@ EoO gaSodo 460V oO.
(B) Eg€ oeoar qdoc g1E zde@bcoocsztJ 96lo0ro EO OA gSodCoc.: 960 Q oO.
(C) esl@ z:rr:IerdcorJ qC Q O ES€ ereor: zsg@rrJ cogrs: ocdco lfi) oodc.:d rgoru oO.

eero gzocco oe?tJ AO(dq Ogocd,
(l) (A)ero.&. (2) (B)er@&. (3) (C)ero&.
(4) (A) eeeo (B) ero&. (5) (B) oo (C) eoe.

44. OEocerl 180 N r:l<rozsc€, zserr:) ozrlpcsd dlerocd oerrr}Oc q1E e6Q Ecsor
go8ocsSrr} o5fg zodp eroa. tr)6oroc€ ?De:rrr csaJpc.s @or esbe6 06o 90 N E.
csrrlgocd ertoeca oocog,co ee@o 45" zo ozoC<6cse$ escq8 zl@, 6Etsc EBrrJ et(oeca
@o q16 ?D€ ge Ogcs eeeo c,szrJgco @o: oecog,cO OE:rJ q1E zodrn g@Ozo Ogco

8€oO€aJ, (cos45" = sin4-5" = -L)\ ./21
(1) 45N eseo 180NoO.
(3) 90 N eoeo l80JT N oo.
6\ gOJ, N a:eo 270 N o8.

45. dloocd qdOc q1E eBQ A88zo6! etrOeca?Do (bicycle pedal) 45 N zo dzoczocd Ogc.:zd

ocscEe eroA. erloC OcgoO (pedal arm) Qa 26cm zr@, descOO (shaft)ooqpgO2'r
OucObocs Ogocd,
(l) 0.58 N m
(3) 11.7 N m
(5) 1l70Nm

(2) 1.73 N m
(4) 829Nm

t'\-*-*--'t

46. esr:rz:JOcs dOa ga$gc8 omcOo odgc.rzd dloocd oerrJOc 918 EO6r eodoizoOd o:Ezl gzJeoo Eda$O rslOc q1E
q@rrJ qrslczpg gOceocozJ q1E zod8. gOreo g<5Ococe v Or:r gdeo>c,rzo Q oldgocd SOacs P a@, gOceo goOcoc.a 5v O
gzJeorcszo Q 8Oz::co uB@zd q?

(1) P - 2dv2

(4) P - 4dv2

47. do eg 8g@c^: ee@ogfeadcg ESOo gr::c q8zo ooCgf8coorcoad ocecqc oE. o@cgo oerlo2o ogod,
(l) rs@ogfeoo d.eolr3ogo 6Egaiocooi q18 Eco eo18 eocEco O1g,1zJE@o cs.

(2) gogzdoQClr> Ertl gd?oo o6!9 88@o qD ooC6!3csr:rcozS qooi: Seec o.
(3) OOEztJ Ecocg OcdcOzJ o1@oo esgdozr Eeec cs.

(4) Eg@ ago ooc zocbcszde@ o6ee ee@ogfeo.ocs E8@o cs.

(5) Sqgr:l dzrzs OErrJ 96zo oOC6lScsocozS EeqO:r Eeer cs.

48. dleeocd q1z$oOr:: er6Q qO oOC6!3oorc Eg@ oz$OgoeJ, g6odCOcs R.Oro Ocoal esaJzlcc.stocsz$

eser eJ OOc e)zo OozoE gEodCOcs RoOrrr eeaJarccsto n@F eocsSzd es@rrJEo oO. Scsg @ zo@F

oOrsr oOr:r@ s6Od.6co zod q1E zl@, odO6oC gEodCOcs zBOd q?

(2) 90J2 N eeeo 180 N oO.

@) 90 N eeeo 270 N o8.

(2) P + 2dv2

(5) P - 12dv2

(3) P+4dv2 [=f-=
u________)

(l) R"+6R,

RRSA
R +6R

SA

49. zoc@d 6,edor:ioocd Q dgocd E8rdd olce: Oc6o:cO 4.2x 16 J kgt 6-t or@, e:eoz:l eoqeozri gzoco qzsgodzrJ eeo>ts O

zB@ad q?

(l) d6cs I g o 4.2 J zD z:)re, cod8 g@c.ocszS olerg Eo dE 6,doolo<,0 I "C S?tJ geog, co8.

(2) dgco I kg o 4.2 J ?D z:)ce: cozJE g@c6cod eeleg Eo OA 6,d.onloco I "C 82tJ geog o8.
(3) dgo 1 kg O 1.0 J ro orce coaSS g@c6cszJ eeleg EO OE 6,d<nnlOco I "C S?tJ geog, cs8.

(1) dgc.s I kgO 4.2x tdl?D ocee rod8 g@coozd eslog EO dE 6,ed<roJOc.: lOO"CEztJ geog cs8.

(-5) d6o I kg O 4.2x tdJ ?$ t:lco codE g@cood eslerg EO dE 6,d.onlOco 273"C SrrJ geog co8.

(5)
RR

@) sa
R +6R

AS

()\ l* I\1/ R'6Rsa

elog6"od qa6oJ EScsO qpO gdor:l qAd.c66fg,

zog, 8o 8@oo@ni e9ococs?t} Ezdo2 gOpocd,
(l) O@orco, p@Ozo zdoeJpc.s cseo ogf6or OrdcO oO.

(3) o@orcs, ogf6r:l Ocdco eeeo QOOzo eSoedpco oO.

(5) p@Oto doedpcs, ogf6or ocdco oeo o@zrcs o8.

(?rl*l\./ R 'R
SA

@cerO1r66f6 eseo @1qt66!g d8or:rzoO eeogiozsC& Oa oai

(2) Q@Ozo zSodpcs, o@oce eeo ogf6or ocdco o8.
(4) ogf6o ocdcO, o@ocs eseo B@Ozo eJodpo oO.

50.
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88rd

l. ererror A enc Bdlee eo'ro6] O6?tJ Se oo$e eczscd oqzod oerzrJe-rc c1or.

r

J

l

(a) (i)

(ii)

A oc B eogoc corrlar.

A :...

(iii)

geoar esqeozd zodo: gq A eoc B qold q1E ee@czlzo@ ogod eoc oOo:eCzo@ ogod eeqeozrl zodzrjor.

es@c:rlzo@ :

0)
(2)

oOzlredo@:

(l)

(2)

B d1tr esOeoozlE eA€ ozsoo grE ozocOej r:l@ oda3or.

t '.......

(iv) goor eogzlc coa3n:c gq ooeegO@zri ooOdee oOz::a3 O:rJozrJ ozooai q18 eeqeooi zodaJz:r.

(b)

(v) ooOdeeOg gOco eolOc.srrJ ogod r::@ zodr:Jm.

(l) (2)

eseoor Q q1E gcdor zocS6zo 6d (beer) Sedocqoo @or eqm@ o qrol.
(i) Ad Sedecqacs eeqeoc Oggo oc,:cqc coz:'ir:rc c)cors obcocs z:l0 zodrr}o.

(ii) o@CCOrrJ (malting) cog Sd Eedecqzrocd Olqcor:l 8csOd8. o@@ ScscO@oc{ Q 'oOC6lO' (malt)

eezoesc coz:Joal ozooej e?

(iii) 'oOiCO' Sdercqaocd Q oc:s:> AC 8g oar gocar dcsrcsEzo o6obozro zX@nf q?

(iv) geoor (b) (iii) ozorOoei a:qoz:''i deecoEzo er6obolurocs8 gcoEcs OO Eqrccocdcszo Q er8dec

zodrrJouJ ozsoad q?

Iqdoc6 8QO Oedo.
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(v) geoo (b) (iii) oarrOoai eeqeozr} deeccs8zo eBOtiormc,: 6,ologfdoce zo@ eo18 o?tJee8ocsd ?ri@

zodajzl.

88rd

9.E. 1

Ogercrl(vi) 11 r{esF r")rss 4rsrsr8n{etca ouso,JE

fl)

escOzrr ogod @csrrJo.

(2\

(vii) 6cJ 6edocqr::ocd Q 'oeoced' (hop) Og ocbcscs qOC q?

triii) 6d e:(el8@ esqeoc o cEor ?s,dzr g.Jrzr Q@do zr@ zsdzrl:rr.

(c) ogJOz:: <.:p 68zd e€ er6 olqcooi 80 S€ obcoaE.
(i) ogCS:l rogarc co16@ eoqerc ocrEcoo eo18 g8zscdzocczsl zl@ zodrdz::.

(ii) ogCOz::O6 S@cz:r (3D) Ogarog gOczr eolOc.sal oCod :r@ ardaJr::.

fl) ()\

(iii) O2rJes8O 8e,t g8Sor 6,oiogfdccs zod8. dzrJeeS@c,ral eeEorO eeeo dEoO 8g erar AaJeeS@rs

gE$<^:cozoo qqcg, coal6 e,soeozri E1q qdo?tJol.

2. qrogCzscsO es.oOQ eoooc^rico coOOc 68@cJ oodO-edgcdOd
oOCz:r6f Eordraca?iJ SeqE@ eeqeoc oodO eotcszlcsO gz$Oor

Egdt eetetr zlO eeoe,aOzsrc.:C oode-r-edgceiSd Eedocqmc,r zodzrr

qccsorarc,ozJ @EzlJ Sadercqoc,: zsd q1o. o@@ zlO eooeaOnroci

Ogel@ e:SnJegc 68@ eeqeoc dle:ocd galoOzl grog@ ocEo todzl
eQ. d€..s eo8Qd:d oeodcdeeSO gcOdcsS:r} gdOa €Q oOJor6!

gbcscogCzocso ee@czl qcogCzsc.r E4r:l zsdo 8g@ a5lOcszoo

E6a66a zod erlc.szo oc6<.sd a€ pqc eo6o gq O?5JBd2tJ g@c6c^:

Ooq zod ozrJau gQ.

eo8QdzrJ oe:odcdesEOE Eocsidzlce esqeoc o2@o @ottD6o €Q desccsEn gEScscO ereoor qdo8.
HzOz(l) ---------> Or(s) + HzO(l)

(a) (i) eo8Qdzri oesodcdeoSO8 Eooido: EgelcO eeqeoc Ogercar eeccJzo og,od eeqeozrJ zsdrdo.

(l)
(ii) eo8Qdrd oe:odcnleeSOE Eoc.:Cdr:lcs eeqeoc o2@or descc.sE?D ee@zDd.ocg @orri:r.

r00

(b) e:5nlesscs gcd@roc.:O oe:d -50 "C E e:oEzr dec^: l-50 ml eoc 20'C E e:oSo l0 mol dm 3 Hr{),
gco.6ca 100 ml @g 68O OBztJ e:Sdee<5 g)O€6c3 eecqc <ordoc CQ. (grOg oqon8 @ oce.: OcBorcOaJ

1.2J"C*t gloe." eool gco€boe esrtt:Jo I gml lco18 
6,ezsgfeoc^: zodrr}or.)

(i) dgo eoc oSQdzri oerodcdeaSO gcOdcs @g 88o@al eroA?tJ er5zJcad grO<6ocd 6,e{oz:}dc.:
!'€62tcg zo62'fzrr.

(ii) etqcbd olc cod6 gO@cd1O eqm@ zodoS@lrJ e:Szslea€6 gcOe6cs gdOz:: eq o@do etco:ztrceo

eCoo oOCogc,: zp@:l obcoocC o{oEc^:al qB zl@ zodalar.
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(c) @c,?red gel)5 b2?rd @Eal Eerqoar eq our"rd ggrzoaE ooJor6f | :;.1'-Ee3otd zodrs: gq p@c.e erc8ra ozsrrO oOmei gOr o2aral @Ezri EerqOzl €Q oe)ned 9eczoaE oACot6l I l;",j
obco z2r:lC e:szsJeoc ncJzr gQ. o@@ e:8z:Jco6cs e:rcszo roreoerJ eg 8g zsd 6Oc cool g6de --- | .il_:,
OeoO E(ztJo8. | .r., "oa.

ooJo@ O6oco
obdoor ilg6o qOoooeo@d g
obdool gJOdr@ci ed€Ddoco

€)x! CI6Or ScsOO (ml)

erd@oo qOcam

9eczoaE A 30'c A 12

pgczoaE B 3l "c 3 9

peczoa8 C 36 "c 5 t3

(i) gNgczsaE o6DCorC zA?ti @c:rqr ro8@al 8g odzr eq dd rJoJ erSdeeoocd Q pqc orBm gq
OzslSdztJ o6@cO cD6?tic3 rodzdzl.

(ii) pgroaS A oOJza6ic.: @8a{ sSdee<6cc 8g zr€ ?$rec,s a2g e6eedcsc-, erc8 g orcer g@r<6cs

cD6z::cs rodaJrrl.

(iii) qqcg 8c.sOd qnlel6zrJ e.rsJSdal e,rpqO 6eqEo@ eec@c::ru EgocO ml/min O@rd codocl rod:dm.

(iv) gecnaE C oo)Cogc,r o.ccoqr <,\co?tr 89 ote e:$rslel<roci Q erg, qoeecm 6,ed.ozr3OcC 65Cc:<6c.c

88e esqer': *.arfquC eqzrJzrr.

(v) o@@ g8dg qgo zB@o gecroaE oOCorgcc gcogJtoc.sO ee"oOQ eeooc.:jcn ctAos 88OO OOrtti

ggg oo q?
m)

3. e)6 esoc:rlodcg p6Ot1@<s eob)5ceertcl ESOO eacsrqccop gOzl ee1zo1e3@z$ dlerocd qCoD.
100

P - ee1eo16!g o2gc o1O

Q - q6foeozr8 @EtrJ gg rooqcSc.:d e.rEozoco

gi8 Sded qQzr godlo
R - g@O zBOc zse98
S - ps,m,dre nxtnitv wLv/(uH

L.MaaN-ocd

(a) o@@ e:6nJeeocs EoldQo 8g 88oo qoco> qo::rzgz:l

6,eraldo o@rzloc q?

o{OEo grd@oz:r es@o2@or SEQoO:IJ Oqd oozreS
sri e\,q h,r,n6t rle) escs)nFn FB8.,O./c", e3/Ooda) Lvprer vv wvvduv

gi8 a1@oozrl oO e8zsleac rodrrJozrJ q@nl q?

(b)

1odOc6 8QO Oedo
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(cl o@@ eSdeooocd { es1er,it'g ou{e olEo E8@- odt2e, :pdd q? | ;;:,i '

I ddoblJ,d

(d) Og ee@crrlordcg p6Ob@a eozr)5cee?r6 88@ eeqoc eeoo esqorzr3 qcd@toro 8c^lOdcerrJ ee@g5o zodr:r

UY.
(i) zooqcS<.: @o od anl or:do2ooE SEpO eze€ z$d co16@.

(ii) zoOqc8c.: gOdloOzri 9Oz:I 88O.

(iii) t eeeo l{ ocdo:rrJO es@cpercEzo oa: obDcozrJ orrr}o2oO qcaro: oncoed oqnr odqoce oro
gCeeod 8o q1Q@.

988 Scsodc.ea} @ccc qnlelzdz:r

(iv)

(vi)

(vii)

(e) o@@ eelzsee@ ogzs eJd M oeeE@ esqorc tocEzl odzl
es@:CtrJrgo"i qqrg eiS dleocd oerrlir oior.

gQ. oo@ s8nlesoci Q qQ- eE ae

coogE Od M oeecc^:Co. ( I cm = 0.27 N)

'"'J

(l) ooo coe de 6zodc:?D es@gSooc,rai E6foc e8zsftooca ?trlort 89 zrle Eo, qqcg Ezobgod Qro 3 cm

Qocd ar@, <oogE eecoeddes esmCoo ct<6?tc.l zoCrrJ?t.

(g) aetldQo Eqrsl eq Og ee@czrJeldcgoc$ qqcg, Enrbgcs 8de.i ozlcoO n@, d eoqeoc odo2OzJ esqeoal

ndzrjo.

(h) ofe, or13 ee1eo16fg oor@ ::t@, o@@ etSnleggcs 8o1dQo 8g 85@o arflsn 8c.sod zouob q?
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4. eJzoczscd eodaizoOmJ eeSo o6Ceo qdOzo zrcer ee:l}zrcr,sroorcO EtJgc^: 85@ eeqoc dloocd oerrrJOc g1E | ,", uo,.,

qiogo ocEor zog eo18 cs. ooE Q eB3dc^: eodeoc 100'C E gorg." cel8o@:rJ e6odercs zsrdn 6q | ::ifl"-
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&ne @ 606@ qffifr/ upi) uqfl atoqa>r ug,t / Al I Ri g ht s Re s e r v e d

@or

;1 B,C eseo D cszr omOdOGd dd ororoee8rrJ qo@ ocooc.sztj Od gdnc,r ft6zd ooCdcocoo gdo
er@e6ed 8€edt eeoceaJzl.

;F Od ded gcdzlc,: esqeoc 8cs6o ezpEq g@c6c,s 15 6.
;ii Bozoc.-,oej gcdz:r qozo 6 esga'r qe,oo ge{orcd ozorg,e gd:rr opc^: o@o eoecsc g1or.

B @moco - oO€'J

5. SOr 88csto q18 400 m al oo OcOm $dcezD ee1g1e,$@nl dloocd qnlOc q18 qzld OE @o:1@ gpc,rcn OcOrrr

EdrOe zoO 9B oqzod gord edodc.s 3.5moO. dlocs erB@rdcso Elq oalr@1ro.8c.:g @ ordozodlOa'J or@ Oce)rl

EdlO @O-r:od q.E zoO gd Oaioed 400 m d gd QEo grr2 ca.

oqOo @.Ed1O

ergpOr:: @.8d1O

dlerocd oerrJOc q16 cJcOo EdlOg q5O Oaz:rtlczood orocOe.dOg qdocsai r,eE6) r2,nq1g6zri @c^:c qz$O:rla:.

ergpOzl eoc oqOzl dcO:rr EdlOg gcd@ozo Cdcac.:zsJ qord edodce ozocer@<6 Ec.: gq q?

geoo {Oc SOoci esdo esoqSoaraColerlolE@ eeqeDr eeerol dlerocdqdor qi6 e6Q qdcsc^:zr} l2mzJQ Oan}r:r

oordd r9oroci gp1cec?r odzrlgc^:zJ 12mCg5:rJ dzo @ EdC oSOcoro SEoo erBQ q1q q1or.

(i) PQ eoqocS Qco o-a:rc^ord::r"

(ii) 0.ezoJgc: o5E<^:oJi.Szrl oec:oalo.

(iii) APR @ooCoocC Otlal0gr,: roesrc.rrslar.

(iv) APBR orlfzrftzs eldOe-d l,Sodgc^: n q1fiod:d oesocsaJo.

(v) PBROceroc,rzrJ eeeo PR ejrsco.o:rJ OOOr:: ozscOoad tlScodgcs z qlgodzrJ oeercs?t}?t.

(vi) o€)@ OaoJolO@zri OOOr:l eeoctzsJr:: dleo'cd Cbcodgce rqlgodzrJ co'66rca ndrrJo.

(a)

(b)

(c)

30" 15" 60"

sin 1
2

I
la

t;
r,/ -)

2

cos
t;

VJ-t I I
2

tan
I

{-) J5

1oOOc6 8QO Oedtl.



LLt20t7/67-S-rr -9-

6. (a) dzo@ ObcooC ozooee5! q1O6 75 ?o Ad gzOOeaJ ereoor opEo eooOric?r OrcelEoci qzJOc g1rl.

od6 60 @Ocr C3d6 q60 c,d6 eq@ co9ooo oooouJoco

730 - 770 l0
780 - 820 30

830 - 870 20

880 - 920 ll
930 - 970 03

980 - 1020 0l

(i) geoo OqO oo@95<r zodaJa.
geoo ar@gb<r zod::: gq copSo eooODco OrcdEo grg6lrJ oeor:l eeqarrs3 gdoOgO 8€.BOr esoc.oaJan.

(ii) ozooes6l glO6ozo eec@crnu Od o6r:"rc: zodaJ::1.

(iii) ozooer6! I kg zo EdecEo Oe dr8coC lfi) zl@ o@@ ozooes6f or,crooci Edecqo: Eoq@ o,orl,rc zodaJa.
(iv) gg QrlJrrl zBgzoocd e:dcescaO EFcs eolE 6,e6@ cseo qO@ qoocoal oeecceaio.
(v) espO8o eooArecr:) OO- Q q1E ga4ocd ozocg,ooE SErtJ2r.
(vi) geoo: (v) orocOooo8 qQo: eq ge$r:rcdo 6,oocsJ8 zod coE6zr} qQ g Ad ee8or orooeoC qro6 207o I

6,o6@ Odrd O1E O Od ceEo ozooeo6f g7e,6 2O7o I eO@ Odr:J oegcorlJrs:.

(b) (i) goceoooc$ Q ozooee5! oorcoocd pd Oodrd 2OVo E eocE Bocd a$, 507o zo gctocszd 6Oc o1E@O ozooo6f
EogCAl@ dzod EE&co gA Oe coo?lrca zodrJrl:.

(ii) € oerO8 toc8oocszr} gOceoo:ocd Q 8g Oa u,cEr;s 4Vo qzJOc qOO zod coor eolE cs. OEo (b)(i) E E OA

6Oc ool Eal€O @gO @ ozooor5f Eo6CA1@oz$ qogE zoogf z:,l@, e oerO6 tocEolcs Eeec 6Oc ozl eolE
gcor gEcoolcs co€6rtrca zodrr}r::.

ComOcs - @tD)

7, es6ol eoc oodO Eo5f EerqE@ eeqoc ocEol zodar SclcO@ eteoo o1S@ osOeoorlJ oorlJOc q1ot.

erOal + gedr0e

tsOrlJ Ederceocr

(a) oodo Ees6f grrJomcszS oges eogiO @ oeoC oooQC@oO Ece6f cs@co @g zod tocEol zs€, eolE co.

(i) oodO SeeC ercEocg sc6ee6zoO Eorzoc@ E@ ceqeoc Od odo2ozS esqeod zodrl}zl.

(ii) oqzr eE co1@@ eeOeor::O qeo oodO Eee6f Edeoqocs eoqerr ocorqc <ozrJac q$Eo><.:/gpgOrscsrd
o@carOc q?

(iii) NaOH 6,r:iogfdzocs oeeo @cocqc ocozl oodo Sesq! Eedercqz:locd Q eloAz:: qo2dlOgr,sz$ o@ zsdrrJr::.

(b) @ ec.Ezo zro Eb@lozodlozlJod zo<dOccs@z$ EBzrJ EeodcEo 6z:iog[dzocsz$ @r:r erqz::@ Q ao Edocqar
p@cezJ (ot€@ eeOeoorsJ oeo}Oc q1or.) ooCdmc ozocO g1ol. o@@ zlO p@o 96:13 gloOar OgqcO es@dcEc:

6,rdogfdzo Oor erqzr:@ pOOgO OOc O18 aO Og?rJ EBai ESzJe<6ce zodzr gQ.

(i) 6,rslogfdzocoz$ @EzrJ descoEzo gE$ocozJ @or q1E zop eolE ooo:e3zo@ ogod eeqeon} zoda'Jar.

(ii) EeeOdcEca 6,r:iogfdzocszd @o erqaO Q ocsC6o zrO Edercqa pgcs OErrJ eec@gqc8zo OOoe2tJ eAc
oqo: dgqcOO OOr 016 dgqcOzJ gOc Q@O oaJo2O eB@zS Eo eolE q?

(iii) eeOnJ eoc oodo Ees5! g€ grrd Od ogeocoi@zo oOaedzo@d eeqoai zodzlior.

NaOH 6,oJogfdzoo

oocqc oE@oi oodo
Eeo6f Sdecqzlo

Eeg@ dcE ca 6,r:iogf dzocs

ococqc oE@rli oodo
Eo6lEdocqoco (ao p@o)

roczo ool6f oeoC eor:lolO o@q

8e@dcEo 6z:Iogfdzo + oOooo:C6f

oodO Eea6! + qqdldg

1EoOc6 8qO OedeD.
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(c) zlO EdercqzocsuS E8?tJ 3R eoo?D@erco tocEorocs::J es6csd6O SgOo Ogerl@ gO@ E8@o eoreg@ zDd8. Og2tJ

EBrJ oodO Eee6f EeJecqm ScscO@cs o:1Oor er16p@ E6O @ErrJ dc,r OOcoJ er6csd Sotzoc@ zodo gQ.

(i) 3R ceozo6lercs goczr gdpEi qzrd @or oqrl@O g1or. 'qO@nd<rce' (Reduce) 6nJ ded qdperE. gozs:zJ

Sdg€ @€o ?ooob E?

(ii) EeOdcEo 6,ologfdzo orEz:lcs @Erri Edocqo ScocO@co €oqeoc ocscqo cor:Joc qggo)5 g@c<6cs qO@ zod

ool eoldoal o?ooeJ q18 erleolQ@ rs,6aia.

(iii) OO o9@ aO 85@c.o rodOccso@ eec@cdzoocsd a@, 3Reeozo6fecs @or oqelOO oodO Ece5! Edecqz:r

$cocO@ocd Q o6eodoO SgOr:l Ogel@ qO@ zod coor eo18 p@c,ozd ocsCdztrc todaJrrl.

8. EcdOEqrcgcszo SgrrJ zodOccs@zd ESrrJ orcdedo8Q obocdeo Or:ce:aEcszd

eoqerc otlJ erpo@rri elglOors:c8O dzo4 zod o1E@O Eaicecdd p@ozd
est€E@ zodo gQ. o@@ Sedescd6 p@ca dlerocd oerajOc q1zl. Eedeocd,6cs

zodrn 6q clglOozlcSO oc:cqc coE@ui aJOcocEzo gEOz$Bzocdzo gOoc2 arO

e1@g Obocsd EeJercqzlcs zsdor gQ. o@cQrri ESrrJ o@@ z:lO e1@g Obrocs

eeqeoc aQ6ocd Q @ gc.8zo oeioaJO Ogopcs (patent) gOc o1E@o €oretr@

zod8. elglOoorcSO Eaieecd6od ScsOd e:ero.l co1@@ ceOeoorr} oeralOc g1ot.

ecoOd 02 - eiEocao zloJoJO c^:OooJ Sdeocddc.:

(a) dzop zodor:io,,rc eE E€ Ecdeecdzocs p@to eo1@g @g<rcs ee@co 69 ?od (DlE@ OErri gEodSzocdzo q<b ozoq
rod coo'r eo18 o. qoo4r:i €oor,sozs orO@r:J go:cOd6ce ozocO a1o.
(i) 'Q€ Ee3esrdzoo' ca2 zq@d q?

(ii) qg, Edescdzoo ?:J€ gOo(A eoooc3ico co<6m o€oocec corE@ eeqeoc oc3cEc@?:r eolE eedg erSeJeefcoi@zo
p@csd a@ todala.

(iii) 'gEozJ8zocdzo' op aB@aJ q?

(iv) aO Eedercqz:lcs eoqeoc oejOnJO Ogerpce gOc colEo@ q1E olqcor:izo@ erleolQ@ zodrr}a.

Eeiocd<6 @<sco@o roqeoc oc3rQc cozd qlOp@ dleeocd oe:rJoc g1or. o@@ Eeieecd,o qlOpo@ q1E
EOd oqzozJ A ac B ogee qzJOc g1ro.

(i) o@O Eaiocd<6 qlOp@ eeqeoc zooioOaiegdoeJ ocEo E8@O od4O eererrEe zsdrrJa.

(ii) @g.ocs dg ocerzoozo 66!Oc dni 88OO oerJqO zq@zJ q?

(iii) eorrJoOrl3eedocd q1E 8Od oqozorr3 4@ro EOdo d6cs qlqd ESOO ggg oD q?

(iv) geoor (b) (iii) ozocood oOord EeFJd oqoc oaJqo esteo(qe zodaJzr.

zocS@zo ScecO@oro Q dazlcs Oa gergOr g@c6o gOO 88@ ceqoc 98689 SeJercqm ceo?o$eeo oceoqrctrt
eolE cs. 6coOd 03 Q Eqoe$ Oor dooarC6! Ocede eoc ol:J zqg o@@ @cocO@oc$ Q do:r::co Ozl qogOrs oges

""'aR.q m-A.q

(i) o@@ Eeicecdo Scsco@ocd Q a$ogC8azoaor zocOSzo Ecozocszd rocEor zog,oeocr:3 916 Eo eo18 ocSesBzs

colOg ogod csqeor'J eodrrJr:.

(ii) g86ag Eedercqr:: esozo6feroO EAA9 Ozr ogce o@@ $csco@ocd Q dooco Ozs: qoEors graO€eod<to /r.lOo
arcEr:l zog eo18 qczocdo oeo8ocsrr} Ee,ir::d zodrrJrs:.

(b)

(c)

Esiescd.d glog@

1Oonrcg,rdOr6 EQO Osd?D

t
d

r
K
I
K

K

e
K

K
E
E

t
d
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9.

D oolOcs - dOo

EOas?D 230V,60Wesqeoa3 g@zoc O5!O l0zd q 230V,l kWceqeozrS Eg@ ga$SedzocseJ eseo 230V,2 kWcsqozrJ

Eg@ 6,go:d qro. Eeco?Dcsa$ tocEoocad ES€ 6,erndd odorc qdzo ocdcozJ cogr oc@ Eeec Sgozl ocE Ogdoc
roor aDlE -. Eg€ ge3@dzocs eeor Eg@ 6,9o gcddec 88@ eeqeoc Ecs@r:l g@cSoocsrl} gni E6cc.:zo ee@OzrJO zod

grr>. €oro Qz::ro @ 8og Eg@ aCa, ES€ gd$dzoc: coeo Eg@ 6,9o 8@oo@rrJ olco 4, @Er:iq 30 eool elto 2 a
zocgozd qg, ocEo zodg g1oO. Eg@ cozJa er6ooidz:.,r g@c6o EogCoocO erlcs (kWh) @EaJ @Ep 91o6.
(a) (i) Qar 30 zd co8o"r @ccocgd 4g, o@@ Eooal o6ooidarc: zodg gOo Eqgni ozJEo kWh O€?tJ ro6ri'Jc.:

zodrrJar.
(ii) ES€ e$zozocszo 6e dr. 8.00 d oO an9 Qo 30 zJ esSbr @cesc,szS esqeoc O@ EOoei Eg€ 6e o€6zl)ce todaJzr.

(b) (i) 8g@ 6,9oo18 q1E Sgrcszoco eseo Eg@ ge3$dzoooE q1E Sgcazoco q@ai co6c oor 6,er6@ Eq3oi otdr
odrlica zodrlJar.

(ii) ES€ 6,9tll0 teao Eg@ ga$$dzocso gqcg, Egcozo eeOOaJo A8o@ Q oldQoErJ SEor:rzo @0ft pocd ::lO, dcs

69@ 6,errod6o6 cec@cu'rrs $ceczoc6o'lOoO ozooed OgecS q?

(c) g@zoc O5lO oOgOO qcogCzo Eo@COzo QocsCO (LED) oog 06!0 tocEo 88O OcSqccszo OO Edocqzoc,oc eOes8.

(i) LED O6fO ocEor E8o@ oc8 ogod @cszrJz:r.

(ii) g$zDc O6lOcszo eso LED O6fOozo zocbcszde@ocorrJ 8€oo€rrJ 20Vo esal-; 96Vo d oO ar@ g@zor OgfOcaeJ

oOpOO 8zo @ gEqcz:t dee@olcOd gOc colE@ oqeoc ocEor zo€ go; LED O6fOozo de@orcO ozocet@6 q?

(iii) oO@ EOoed oOEa g$zoc A6!a 8":Ce oOpOO geoo (c) (ii) ozocOoed ceqeorri zog, I-ED 06!0 tocEr::

zooEf o@, @c8a (Qrrr 3o) Eg@ 69 coozro zodrl}a.

(a) O€ocg a:qeoc Oo EOOrtJo'd oqOar 8ce@co qtg8?tJ gOcoo eolE ee8oddce @csc, dE erq qbd qdoala:.

O) ag coOOcOzr A zsr@ addcarocd g1E
eizonJOo 400 kg Q @ ooO8cld dzo:rJocr

100 kg Ozl oQc@cszJ Oor tlOc q1r::.

qcd@rooc$ Q Acdogo ErE e oerO8cs

eoSo o$c@c.: eizoctocd EdeJ Oeod csoonJ.

B eidcocs qzdOc or6lg zod, gal ogO
gOcoarco €oqeDc oc.:oQr cozioc o6c6 dOcs

gcorllrlro qdoc Eqeooed ogarc.: Eoo eo
eo6g eroO. ergO oqcOzodod gcOcdooaJ

@ ooO8cs er@ozd ogc6 ddcsO erOOp

€roO.

A R L- -to;--:t il,r

(cAdrnJod rioddcs 10 N kgr oe€o €oo cos 60o= sin 30o= * ."., eogzoalar.)

(i) B ar@ ddczlocJ Q @ oerOEco 2 ms-'zo goOroozd ea, tg ar@, A eoor .B eddczlOg Q o@rorcOc.:al co6?tJc3

zodn"Jan. (Aaat B aSOc:l qod Sgoa: O€ooci Q cozJE otcEo qo> ogee eegzordlr.l.)

(ii) A 8O B qdOr @ ooO8c: ocozrr csc@O oroJed 20 zo zocgcsd <oor oO ar@, Edei Oga o.6:r:c.r zodzrJm.

(iii) A eeeo B qr:ld 96 20 m o@, goro @csco@ocd Q 8g zodz:l €Q zocbcs g@c.6cs co6?trca nd:dm.

(c) 4ood oern"JOc g1E er6Q aJzorrJocs 20000 kg Oz:r oqc@zodcszJ O6:rJ @ oerO8co OeeOg g1oD. oqcOzodocd

PR OcgoO (QOod) adzo:r'JAcs 2000 kg oO. oqcQzodoC eero PR OcgoO Od $c^:c zsda gzdearsc,orrJ 8@oo€rr}

S rsa Q oO. Q csp PR E @Or gaJeorcs oO. @ oeO8cs d.o6J PD ogeo eze€ ?sd g1E Sdad odOg ozocOes

P I Q ee@ArrJO zod q16 g@O zoed8cod @A?tJ co@al zod e1r:r. o@@ ozJOgoc$ gEnI ozogOd o@COdcsz$ eoc

eeOOrrJO $@zrlodc,ozJ OOc Or:lc q1ol. 8@rdOdcs zodzolE@ OE?tJ e ooO8cs deeEcs eolE co.

(i) € oerO8cs 3 m zo 6,esad deeE@o ndrl eQ zscbcs 9@c<6c ozoceO<6 q?

(ii) oqcOzod OcgoO Qco odrlrcs zodrdo.
(iii) oqcozodocd odOgce Ooc g1E 8€rr}OdocJ qdcs 50 cm o@, S oerO8ce dceE@ eeqeoc 8@rlOdcs @r:r

ooQcs go2 O>cOSoce ozocelO,d q?

(iv) € ooOOc.s goOc q1E Sdad oeJOg ozocooti (PD) qcorEo zq@d q?

(v) OeoOzl @ oerOSocaS ajzorlJoc,s ddodc E@cOzoO OOc OIEQ EO oqcOzodo F qdecl OOc ood@ csc

eolE ce. o@@ E@cO (D€6z:>Cs zodrrJr::.

10.
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