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rO. (A) @o d (B) coo6o !d oeEd 6€4p.6oc|!h
(A) arqo 6O qiord 66d A6o0 €OoO€d 05) q6d oct Fro'd Ago6c 6600 dd g o6cf el,a o.or<,rd

oeo lorEb 660 or 6OAnJo oO- arl6 BA +!oid eo! gori66ro largddso 6o'e c{rcl go){6.rd !ooE6 bd
a.Eo At6d6l6t'i 5'O, a6 orlDd. c6€e8 ol{O (deep fryint) oC6 lo.qrJoo. arqo A65d5Jo?', rloodr&.o
4ah GE)d gor66d drr56 bd $,O, 061 6e6o a.Eo (stir frying) occ. lorQzJoo. 6,o1r'r!o(.r5t o(Ddr o6oc6
alqo 86o5lod Im "C - 140 "C cd6t'b rr66od q os' srld !'c6o a.qo qo6Jo6t I 15 6C - lO0 "C cd6$
a66o<t E .t. @dci 8o€ gersod gAdoo g6dd.orr6 6e ge 46. odDdr ol'oc6 alqo Ac g8b od)
6rgd 6a'o.oj go.Joroe otDq e6oeg a.QO eE5, oo. d6od ?jrood eac6(8.
gltr(lre AA:r, eo, o6d goJ66rd t0.66 tod o& qA Cd66l9 6de6l adorAco cd..rto6d 6q!0. tndb
eQ Eo6on6n 96de o$E) { qr6i. 6(A6od 60!, ofeo or8 ad og6ai 06: 016 Cd6$(l,r, eA('{Eoo
ots 4or ,odd go.66d A9 ?sd') Cq qoE) to'El! ls€ 1016 eo. aar sor8oclrJ oolc ag'66d o'5b
5odo.
(d) goo aood oe6 6€!cu a8d tJ'dr o8o.dr$ eo!{r6fJ qrod66 6d q.6 €66 ag?rrso 0.2 kg G6C

go,6<srd to. ea. EdgO l'o{'ls<rd OBaJ 2m oc tdor drJ 6o€l o. gnt rB eob<c OOd 6d &6iro 6og
qnttrd sorr66 02 kg go'66d 06.) d6e rsd o6'cl 60o A9 6d?' eq. o6oe8 6!0 qrod solcd A6.Jo
6-,0 orBD! Agoog,rl 1650 J kg-' 'C-r €ro t600 J kg-r "C-' ( rDO 6to. sro'd eo!6d q.do.o!$ cd6do6
30'C ( lro Eg6oc, go..rn Cdddo6 (o6a)<r 6dsJd' 8d ag€aj tu6 aoa!r'e, 6l!c16 e.r 0rgl'.0 rn
6Bq6) Ao 6&6e6 e(6 (la 

Q Eg!3d6o o:'J ErF oc86 onjJllelio 1016o b{6 (.]A 9 e!rl!clt,6<j :rJrJ5).
(r) eo!.iJ a8d, o€@o agD 6d rld qgd o6d etot' (a) I

90.6<3 g (02kg) ior laac d?rd6rd 66 oeaaecldJ o(,jc
ddbd, 9o.56d ( d,$e 6d6r eq. d6A 6d6 eq @b (1)
drcrocJ oodlor q.A oOE SAod oc6 qr86 qr6rA (AAOaJ o6C
grASod) crr6d.r6ro ,5drrJ6. @Ce ol$e bda e{o4 6ofu
q(8od6 Eo qr8 !$do eQ A+d eco aEod grA e6C
t Sorcodl rltjcod 86 .r?rJ q.6rd<!o (5. ((l) dr6(l acd5).)
(i) @ie EAod oe6 4186 qB 8ar (2) 6r.roc, Ador qr6

u6q o(o*: OAdJ q6d 6do(5b qas dl$5, lrarc 6rOEoO e(onJ
.ad€Oe gO oOeO 8q.d e€ qo"q o6d ug€lroo !'Orb ao
@lr?rroaid. (n = 3 .Gn od6)

(ii) 65jda 60- eoiS,3Cl'JA .i6do AC6og6.J 900 kg m-r oo
2500 kg m-r Ds, 6€i8edc, ooieoe .l65Jac5 o6?r,o bd6i6.

(iiD A@!dr AAd e6i6s ot,deoCal e,bre 68t', e6C ag6 20o cC

(do! d6t bd, 9o'! (d) A 6qb6J l'€. qrtrdJo 6ro6d 30 'C S
qr6 dg qro.d eo!665t oo 90166 o (0.2 kg) obe :$d Og I'd5) eE. G!,dA6ft6J A 6Bdo elj
aa!!@ 1000 J kg ' .c ' 69, 6edo.J 4o6'ar cd6Elo6 @6b6 

'$d6.irr. 
Ad aEeE, o16 a,&r5o

6d crat.d6o ob 6]<r !0186 sb6e6! 66rt6.
(c) 9!ob Ao5o,r€rj Q t'r86) 6s doro oor ea. El3,AoCl6J oc)je !r,86 n€ot''d croa6r e€<r eod 4?

(a) @gcocd qoocal ed6oJo.: I ogee coEp.

oo6f (200 0C) oBaJ 8oa:s o:co goc6o, 0o =ffioCo (200 - 9)........(01)
qcocd EoD (30 0C) o6?rJ eaccobJ 6rce: 9oc€66, Qf = mf Cf (d - 30).....(01)

Qo = Q1 eol

mo Co (200 - 0) = mr Cf @ - 30)........ .. . .... (01)

0.2 x 1650 (200 - 0) = 0.2 x 1600 (9 - 30)
(9oo ee@zodcoc3 8600 r'Q 6e.dQ 1'J0 Ce€ 03 O 9Qc6.! ,od6Ja.)

(200 - 0)1,.6s = 1.6 (d - 30)

0 = 716.3 oC lll6.2-rr6.4l0c .. .(01)

@6Jct .€OEobt qgo6d
A€dl 4€ 60A

(l)dre

(2) 6]c.6

0l-o.0,,6D 6q!co (ee€ qGs 6AoA6/q o6!. o. (c. @€) A6la)o-20181 €.o@doa sle€!9 6e geo s.6 43



;ftr' 4x3xr'3=r._=_ ......(01)(2r)3 2413 """""""

1

2

.'. eorocco ee pO or:16! e6@co (V) = ooC6 Og pd o6@cO .......(01)

(ii) e@oo@ol do toa do <.:p ozr6l ceeo oeC8o6foJ oe tg?rrdo o6te coEp.

oeC8o6fo3 ooCeog edzorrJoce n, a:@,

mp = vdp tl?t mo : 0,1 = Vdo (gzocoar oqoara} oard oqor)...........(01)

:Too = llx 2500 .....................(01)

mp = 0.28ks 10.27 -0.291kg................... . .. ......... ....(01)

0l-e6{66 6pco (ee€ qoo 66r,r3(!yq. oor.6. (c. oo€) AoJo6-2o1El 6"ecsdo?r qr4€S 6e geo q.!! M

E6ro o{orul'oo6jQo

(c) (i)

9ioCe(,:d OE?rJ qd ?sd@d 66OiO
dll)?o !o?rr:16?o o6OrO

m-

Eo6lu g@c.:

gO?oc@ ee oor6l e6@cO teeo ooC8o6flrl Oe er6OO e@czr O1Ooi,

mp _ 2soo

0.1 900
(01)

mp = 0.28ke 10.27 - 0.291kg .........................(01)



Eorc oQ6rboogdleo do6DB

(iii) @9coc3 qotecal cd<bJoco d' ogce o5g.

oo5f (200 0C) @Eoj Eozoe ?rcc aoc€6.3, Qo = irto Co (20O - 0,) wl
qrerrd eo)i (30 0C) @Eb-J 6Ocod nco g@caca, Q1 =mf Cf (A' - 30)

(gocoo: oqozoa} Orod 6qsrt... ............(01)

oeC8o5fai (200 0C) @Ab'J 80zo6 oco g@c6co, Qp = mp Cp (200 - d')...(01)

Qo*Qp-Q1 wt
mo Co (200 - 0') + mo Ce (200 - 0') = mr Cf (0, -30)............(01)

0.2 x 1650 (200 - e') + 0.28 x 1000 (200 - d')
: 0.2 x 1600 (d'- 30)

(eeo6 e5@?od,6@.cJ AoOO oq 6OldQ l'O €rQ€ 03 O gqc6r(,: ?rddJ6.)

1.6s x (200 - e') + 7.4 x (200 - e') = L.a @' -20)
0' - L47.5 0C lt40.s - 142.s10C . . ..(02)

(02 olod 0)

(c) 5)cer6 g6)c edOE?iJ oarCaeo eao?c! B)16cr

duseo: ee.€ 15
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SDro o(ortto6€6Jao

@)(r) (l) dt.re6J o6?rjD. q1#, 96s 6(6d qiod6 oH!.66 8g88oo
qocor qrogols gr roere oed oO.
(i) D oc!. eeg 6d qr6 o6€6 oolcpc'or !.1o€06. g's'o A{66,

c.dro (D - Ad)o qsnodd (I) qbd ei&&6.5 ear(or8o 6qtor D o
6a(,! ge olt(od o ednd .€D ooc?'ror (?

(ii) ,a 5to B oec. c!e6 6d qr6 otsood ?ro 6d5JE).
(iii) Wm 'z oe?'J oa6 e( 069 69r'€6l', gr8

c6xe l6doo q(J'o,r,1..1 crt' de [l'6(0 qrroo ,,,(>,1")] dtsoUd
grocr|5 ?sqoa c{l$d o'dEo dd ,$qoao ar8nt n 0l'0 666t. OOo
6e.3OA e1oa. qreej?o |sQOaOe ic"a)rr6dztt,4 !33fl qr6 eODe'3,o4sog c..arr6.ro OOr D.6 6.
( | ) €61e 6b de 066 6qbr, y creo / A Eoe 6J.. d6a gdl'd(llil qldoo Q€ 6aro6Jd qq?rirJ. stsre

oro d4 oUd .!q!', o?r' oO a€oogdl C r.lo R oc6 cJ.lotqe o 6c!D€ D€ 6e <!. obo€ 6!0 de
066 6qlor, uE)?to o') @ojeord)o€?tJ dr$o 95&6(Jd grss gsed€Jnr eooro5)C3 Istd?t ot't 618
c!3r$Cb!.l<r l3d?rtb.

(2) o?o.e .3tt de oijd 6Qtr'r. 5)rOeO Soocr,rJ ql5d crd6d6 AyQ 6.aE,l'(J?t q6d (,d6d.r AIQ 5rO,

q8sldo8ljbad gEsr@ Aqdd g'od6 636d6(5 6J€l'".4. S +e** .t!or g6ocrr<rd, de!6Jd
Aooo I oo gosdoQJor66 grodr,docJ A@redo.r e gi6@o5J ca.(o6lo.

(b) 2 (a) dloo<3 oorltl qr6 t3E dri66 glio{u Sdgd goJ(J q?redr
g,t)ol' t54a66rd (smoke alarm system) gd.D O6@6r?rJ dr5ob6
qr€ci6 Eeoiol$ q@(lio6d (LED) 68 nd srE T-o1016
e8d6d, g?sr€ :sr@Eljocrri 610 9@edog.8?5r q?tJAdl q.('6eo
eoE d6<rAbj (alam)..o,rJOD (..

oro{8 4Ad@

6&d-o?r,or6 6ror5)re b)ddoc! 6ood q 2 (a) 4t:o<J o.55Jol
q16 !5E LED +.e€&s aqooorJ o('Joajl'J 91506 6i6llJooci
(,rAO8:d oDrdo eodc! eg?tJ 9060 oo?'J rsd8. 6ed6 ieAd<.

4€o qte€ oa) AO of)hidloel'J oO gocd6d gO q"E5t €so(D

or8 2 (b) drerocJ e.'5to5 q.A llgq @ro<J Erd"o q'<3io oo?rd
esiE 6Eo qor oC@cJ ooal tsd8. dsd (o€€ ooieoio
Boa)3€ eAda e€ 916 gO gdq?'t 6oaBroo ror€t3c6?s oO.
6€€ @oJoed?roeal diJlrdi eaE.od gDr6 b.@6io6 -

06 (J6l'(. o?' qnd do8d iro' 96r@ 8{Jd ordrold q.5
bd8. 9or6od 6dO ooJoolar to.Orcod grooo roloolDo
gl' 66),r.,r g Ao d6 goe d6gr6!s g?tr4dr g1(tDOoO

c(5r$d6(3 !).Q SAoa ddo golGod ar6od qz6 ad8.

(i) LED 6 o6?rJ S,3ororyr l'66 ocJjcoJsroe 6d"6
qr<!rq6 825 nm 6,9, ori ooboja)olo cod66 eV OerJ

,t=6.6xlO-1Js,8d66da€qcoe&r@.J6o@crc=3x1dms-rooleV=16x10-leJoeoo:ia.
,s.& gEJt,3?rJ agoogl't i 4eV.oro l.6eV g EoEo@al arqar 6q Xtoo lgor(o ?$ro6E) cq6d oao ea. q

qlE. 9$l! (b) (i) A 6qoa3 zog LED o o8o 6ord q6ad1 g@o?'l .r4a8c'd 8oq8o oqo: 3gg garo
rsr6{tjo(, (X @?oC l) eod (? OoA Ag4d €?trlo ,r6?rJ?tr.

LED A !tuoEr.O 10 mW oO. @#)elli6J 3Ead 6odi3 6d.(' qno€6 E25 nmo greci,s6r alrqaoo 0.(3 oA
60, LED 6 oE?rJ b)drrd(r?s E Bo r$€ @oJ6oJ6 6.0!.0 06?16 'td6lb.
aae6i gr(naoo Cr56ddcr 66crod8oo, LED 6 o8l't E)6rod66o AoOJo66 I$s 6ojcoi5)oed ood
46o68?rt 20% d g'c@ rqo6rjo6 carcE) ge <,1. q5)edr qr@oeo cotsd66 6o!$d6oo Erdltdod
e€ q g6oao lsiootoo gt'o o6E) 86 6lQ qOO ooteojs, o.OBoo o6?'i<5 rsd?rJ6'.

96ro 6ae')jo.r EE) ooi@Oi?rr .'l'5.)(' OaJ 8o, o6r?rca O?tr ooCooJsroeltJ ortootld lto6d 9:$ro
eoe4i6r 6eoro?'r,'o {r6l5do6 t&4. oA6 ooioo&roe?r} 10% r$ 6o6.d g?sco geerd@O}'
Eoojo66 rsd6) ao ct,r$clc,5l<r lsd6l'l, q5)ed1 qrC'A6O ccrsd6.r 66r6d0oo gIsro zsloaCoo o6ai
8o€o ga goo 9?$o(! A{gd ar6o o6?'ro bdaln. e = 16 x lo-re C oeca o?tJ6.

(ii)

(iiD

(iv)

2 (b) dtc,.l

0l-oi0eA6 AqE.o (eag qo€ ooo,06)/c oo, 6. (c. @€) 46.66 20181 6.o@106 qre€-j 6e Seo .RE) 45



OloJo oqolitDoo6Jeo

(B) (a) (i) dc, Ooer aror soxcobor

(ii) ,4- g?rcco zolooCOco/ ?olorajo<o

(€ar1o eqroa$ Aorq aro)............(01)

€oet B- qt@odco (otlDo BordQ 6@)..(01)

(iii)

(gacaag.d acdco (l), V> 0 aaaa:
d4 (R) eeqoc opca, orocs (G) €oqoo OOoo glogFJ AA€ SAB) ......(01)

(azae@ A@Aa, V<0 aa I=0 AaFa;
d4 (R) ceqoc O6c,:, ozoc6 (G) €oqeoc Ogcoa AeoAal 66ce ge8) ......(0f)
(o@o eA€ ear (orE@ caqoc, qoo o(o6(ldJ d oec J 6lo od qdoord ord

5)olDe geA. qdre oqts)@ arOod oar@(E zro o?o ee6d qe rodrdol)

(iv) 8@oO$zri Vp aa V".:€ de roeo o?fJce Ob6Oe 61Oe@ AolOozrJ oe€o
oap. A@oO@aJ fp aa f5 ap de esol @ace Ob6Oe t.:oaDcolosal o6e: q
oE$. zolooCO EOtocd zocUcece @r*: @ r:r@,

dt2 ob€6cr <egalc, eVp = l1k - 0 .., ,...........(X)

o?Dce 066<-: tagel,c, €V6 = hfe - 0 ...........(y)

[garcoor oqozoa] oazd eagan (fl eat @). ..... . .... (01)
(Q, hfs o3:o @Oce o16co)

(Y)-(x) ) e(AV)=

(f)
(^v)

h(^f)
e

h (01)

0l-6beA6 6eEo (c,e€ qeo oa6.a6le @, o. (c. oE€) Att)ro6_20t8 | €.@co6 qre€Ei 6€ 6e.) 416 47



0o!o @Qo66cOdJeO del8

(b) (i)oocoocaxoa odEco E = T = #*ffi ...................(01)

- 1.5 eV......... . .............. .........(01)

(ii) X, gzocce gogdoQClr: EerqSOO,

zoleoCO EOlocS rocbcoco 6oco (ooC d) < er6xtrc:O?t ooCooCulc:?p @dEo:
(ooil.5 eV)

... .............(01)

(iii) LED <.r @6aJ oy:Jedc:d qg Eaeod:r ooCoOClrr aoDlxo n o6te oEg.

nE - 70 
" 10-t (*) (Eo1{ qco{oco ..qo.)...........(01)

ooioo'lancoro odEco E = 1.5 eV zlrO

1Ox1O-3xo.O3
= 1..25 X 101s s-l (01)1.5x1.6x10-1e

(iv) go@ ooCoaCa €o"a)roo= ffi x f.ZS x L01s = 2.5 x 1014 s-r

(EoidQ qco{oo esqo.)...........(01)

(v) ooCeoCar oBaJ Eoq p eogdoQCar €ooaDoo : (19) x 2.5 x 101a

:2.5 x 1013 s-r......(01)

gzacce6qgol Ocdeo = e x orr:Jerdcod Ae 8Og eoed@OCa: te"drcO

:1.6 x 10-1e x 2.5 x 1013 ...................(01)

(5O1dQ qco{oo eeqoc)

= 4 x !0-6A ................................ ......(01)

Oropo: g4g 15

n=

0l -eoeA6 A{eo (ee€ ?6€ o8E.a€ya o€1. @. (c. @e) Eo'o6 2ors I 6oo@ja,') q.eeld b€ geo qr6 
4g


