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R2 osto €seeQ€ adu3a:.

(l) dze:cs

(b) (z) droocd o6Q qrar6<s 30" d I g@o lrlgo:d @a

r:Oc q16 20 kg zo drsalacso tlaiqOd to@OrJO

rod, d @n Ogcsd o6sce goeo 6csrn 2 ms-Z

r,Od666EJ o€o odO8. rira,jeg ts1o16!9 oo
g@o o8. @6oeed dzoz:'Joc.: 60 kg 6.

(2) dtscs

(D (i) 66tec, Oc$qo or zod8o 9n q16oa og oozr': ooa€ q1q qdOzdu:.
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(a) (i) qp6 qoa:d f,,t:3oto arO aod dlocs ta@gU6 eodaJt1.
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(i0 g9rg da:zoc: cs@o onubc oarr@16 Eg Cocooec$ gOotacOco aE@tde?

(b) (i) o8a6*a eo0o SgOa :oou, g8@tdi0 ecnodOs. 
.oE6@.-@ orE} 6pw, &e8d e@cer:Ocq?
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(c) {i} g0oeo es@o EO dgcs rsigS€Adi3A Aazp $Oeo*d 6co .€drl ra-.e:.s oroodS saoe$
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(il) go dgo ts@oecs cs@ro doq I rsre8@Odceo ogc d@ OrCrdE@O ocacpeozsr q16
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B eoloo - @an

(a) (i) o@racs 8€.aq d0oalord dcro qa: esc,oal nduJar.

(it) odccsOQozsl oo oo$oeocdodcsd eeo€o dts69 6gO6ocJ 60o6Jecd oqoa oc r;ulozr:
6cs@cs5Jo qe4eO $Oq, o€croOQOr-r EOro OcgocoCgod oao@16O eoq gaogO rilOd6cs
Ecsolzo' u:$d oo@ozocdOdcszoO Bea OcgooCgc.sd ou:c@16O gao€O dOdocs Eo ou:co1ro.

(b) a{zoa}o", 2.4 x 106 kg e odczsOQoa} gogo d€o8o t.qeoc qOg:: eaadg@

Ogo g0rcogocf galOa q6a,:G3 zod g0aoalarc qeosr OcgO 20 m
edado6u$ 916 o>186 2 d odoc q6ao oCIocs6nJ ereogO AeoO6. @OO
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(iiD oa68 ooCgo eoc oco ooc c:o6ar oc6ooCgcs Eda@to<.sal 12 800 km eoc t6 000 km e r$zsr

odzri$cs ooCgcod o6te tozgidcE o16 rn@, oa88 eaddco @raq ddo6arOgcserJ o@:l} qlde
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euroOan OO oOa:d 6ero4 goro zod8. o@@ gslccoo e:Oo @O Ozocoo8q? oarroOq?
oao.d Bgedo odq e1a1Q@ adalar.

(v) o@o6o odczoOQO OcgotoCgocao'J g0dOa qoalocoOQ ggdtooo$ Agg gd Odqal orlqoorrj
arrft:d 2 d qe 36o ozoCacs6al odczoOQeO oQaJ QecO dE cqdldO edaJgco OOc 6c.rrD

orco5oc:d caood g@6ce adr"r gQ. o@@ g@a6oo qfe oac&to dodsce rad s-l oeuJ
o$zr)r,rzodzifar. (r*3o€rscoaJzrr.) .. i
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(a) qrQ o:zrl4oro 6Ucsod r:doo goOocs V=rff .*imoeer} @dla)ct zo€,erl?o. -

T - orlqoO qco6c:,
g - oalqo0 Qo oO.

m - nzlirl;oO edzorJoc.:

r:esJ4o8 eodedzoO Oboogcl A q a:a.l4o crc? qi6 gOrocd toarr'|Oor O q O2r89 qxoo.to€zsrdoo

'=1/O, oceo E6o eo16 0o oerrJotr}z::

(b) ertoza odqco 6cooc qa:r qi6 gaJaroeo 8€,edt teercsz:'Ja:'

' O6d 25OmO 418 Og'fo,zr} a$Odc6oc$ q16 dOd o:zllq (vocalfolds) zo@erarca Eo@6. e{Odcgod

g16 e$Od r..r:rJqOo Srdzo@ocg 40 nm cro6 O5) qrad OE t36}t'lo(i 900 kg rn-3 e@6 oO'

oq3€fte96oe 8O aJOdcec.: eodoc o16o6ar Ocaco dOdceocJ q15 gorotdo e$Od taa34 odeoc o@aJ

*}$e@rsJ dOc a€lomcs oO. a3OO naj4 o@ozlro.c:zrl dOO qr6OO toOo0 oga: ogulO8.

61frej rsOoo6 r:cdrscOo dOOrgod odOd or}4Oe qco, dOcocd qcr,Bo or iCna'JOo Oa dE
erO6. dOdceocd @coo oeJ6Og 5ocaocOSOc,l @6tr,J dad rluJqOg qco6or oOu:ai o0. Or0€
86@oos4od oOao€ cooArcrac,s 125 Hz e:06 0u: qtld O1g€ roca}acOzoo<d E@ qocs 2AA Hz

r:@6 oO. 4Oc qdlO4osJ zoOoofi tooArstlca 300 Hz e#O8.
@5m4oc3 aoO3g6 Ocrlo qg coOal mdrJoo.l qaJOccEo@ r:dooon qcncdo€6. Oa:@ OOBcr

qolOcorc@ ordo(g)cifi. 006 b:dococseo BQracOcs dqeO6r:lo5J dE SOmo EOga:ce Oa: qracdo

q€O6. OOB ord"rood 6eec csO gdercsar 006 BQocOo (f)

| =2Ypx2fza?'

P' - ScnrocJ esa:rfOo

f - nrdoroocJ 4s@fjo) fooaDJo.)o

a - odooooj zn@ou: EdO?dca

E6$dcdce oqr4a mlg6O SQorOo o*ld r2oc:6u.} Oi5oO. 3.3 k Hz esoOrcorc:mQ e:r@cr:rcs

@6aJ zozlO qao0325l 6oo8qzoc.3 ag;o16 qO@ 006 6QorOc: 10-12 Wm-2 Ou:.qed o@cs gOrorc

o{o$o: o6ee aguJOS. Oo6lO oflqo:cOdurl oncdO qoO q18cs o16 6,o6@ OOB 6$ocO63
1-

I Wm-2 Or: qod ogrcs oOqa:c o{o@o oO. OO6ce eaoo8qz::cs OtrJoaJ aor:l rtbg eoo r:Ogc,:

aT@sa:o6dJ. trc@ranp @6t$4ocd robd erOo oOgoc$ OUodecs 20 mm2 o@6 oO'

(i) O€€ 86@6qoal adO6 rlrlqOzs csc@co):sca Qo 20 mm nl@:ocrJatcOzoord oc 4Oc qdlOqod
gaio st:yeOls elc@carB Qe oeecourr::. dOo na;$q @rr c$Oocgoi Oc*'eseJB @6r* q16Oc:

gcoScs 6csra 0O mgzozria.

OzirBaJ a{aO oaJqOd Otl dOdceoc,$ OxoQerJB @6el qt6 ada: qcoScs oescoa3ar.

(n=3 oece (J)atj5).)

66C moeoo6 ordrnaoo dq oo5::: ous6zo dc6cn 4@dq?

odoootd csg 4@nlq?

qoJOco:rg Eidooosto Eaidce]?rco, zoceco $go oOu:e.iOar qgdl oes'l$@O gdacdcszsl qQrtr:.

S@ ge$rlcdoc{ eo@8oza Odgo: ololQSO qdO:da:.

006 6Qo:co +5O qdOutai.

gOr:oc oc oOqtsrr o{eo$6o g€o*r A06, 6Q?rc @OO@ dB O85J {Do;iul(a tod:ll:::.

(ir)

(iir)

(iv)

(v)

(vi)

(vii)
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(viii) 006 ado<oo:ro Oa{Ocea Eddcdcs a q 8Or:: 6dd3d€s p Q a@;

P ^^-- -qa=- or:eo @Eo o1to.
2npvf

(ix)

(x)

(ii)

Oq$al 006 rTdoocezo SOar SdOcdo p=\EvI ogo @Ocs o16 OO ooa}OzlJa:.

or. (a) (i)

(a) Aod cooOrscoca I kHz Oz:l OoScs tsqaoc Aor:oc o{ol@o<CQ Sonr Eagordcs oc Oaidceu:

Eddcdc: oesconJz::. Ocooci 006 go8ocs 340 ms-l q Ocr:ocd eo:sldOcs 1.3 kg m-3 q

, oO. (n=3 oecs ouJg).)

(b) r,r@ OO6cstsJ eiotaOq:::cs 8@ ruqeoc Or:"r rsbs $oa: eloeca @o q168cs gq qO@ 0gc:
' oesc-,oj-.

@Ococdozo CIEnd q15 aa6q Earoz:"r oalpoo 006 de@o:cOcs 4.8 mW oO. OcsO 200 m
g6ai @Ac80ocd SOzooorA EA.

(a) $Or:cscO qioe,s?r OOd SQoc OOOO ozoro@6q?

(b) @eroclsoc} ro?r eC €Er,JqOzoQ oSzr Oa 006 <oddc.: oroco@@q?

ga{gc8 EOora} esqeoc 8dloerr gn:-sq0gco oc 6d1ou: 8$cllO rJlo ceOoard qcOcdooaf oozdg@
tsrd Odlo::: gorc0gco eoc Edlots: 6@ocO qo:d te@OniOncO eoqoc grocoa:c.rzrl gCIccoalu:.

Or:8aJ omC grd EgOBzrJ oeoC qdcs r Oz:: Qo / oa: 8@ufOdczocd

SedOacsrs qregra oacdr,)s: gtCgcEoc csbed cs.qozoo rl Q
esarzo@ d Oa e6Q o.o6f oOQOdnl qca{odcao tod q1o.
EaSoaca u dzosrocd o0oo.c:aj oguJ,eodao EO d On oocOs:our
ge3gcSoc a:becr Ogo csqoc,gacet:,:od g0croda.

(b) Seioa:oc{ aszouJoor 200 g dq EE qdo 3,5 cm q oO. Eoioa:ocJ qiq€r* or 8or:: Sozl qn}odo

104 Nm-2 oO. (oaolo:cescd gu6o eodAo)
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