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€ a6 6Eo o$bdaodao
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od e.6oer @d@ g@oro dede O6et @€J@ qerro66 €@d@d Ar6Dd €dd6cc
ro68.
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. OOO er.dQo e('6o6i6 got'@ d@d@6d @oDo{r6@o6 eo6 DO6d old€O dOO6

6.3xi@rD odo 6.e€O E€dA sDd6.

@@4offi)
effi@@805x3=156.)

(i0 (osd 9g€ .i6od6!s qora orlarrooo<t q16 OlQodrso 6qot'J rod?r$rJ, (cre€ osa.)

O€@ 6.d et€ood 6r' D@6d E 55cc n 6 @Oe'd oJSOOet g€@@($d epdd@r 66@
d€Irl

B EeOc! - 60o (Og€ @ g€€d€S6lo ddoft€OCO

5. (d) (i) oge ?sozi6o8d €686 or8 !o'soo5J g4@Cor,''Q qrdd|s, lsd c'r8o lrelor, odo ard, !r6oc
aq?ri.!d dO6r"66D &lrdol5 olr qrboar od qro1'6ttrd 66cOo<J te oro ..a!orrd qt6g?r,
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(iii) Oge 6rd qqo 4.33 g4(Deoc'ao 8686 !o16 q?'Jaob 9016.. lolo do6oo6. o6edg ae!$!r
...o!' ead e66J,'r. (ea€ l5A)

. €d<6 er6o o@)(30 o]'dr@O 9@rCDG

. O)dJo @G|5 @fr@(o @l 06 g6@6JOo

. @6d6 eberocio 6@OdO O SsAet aDlc|(s

@A805x3:

(Ce@ @tO@ 05 x 3 =

(r) (i) !sUo5?rl6J Greroe tor86 95) B6e 6oiod c.qd)3 "6dr c*o Q.d q'doo?s (slar-delDa staner)"

crlrQrorEoo qr6 o.€ eod eod'r. (ec€ l5a)

. q)6o.'@dg 6.o6O o€Od@cod d@6tD 0.6 a)6od @tulDE6o ozo6o €('J egoS€d
ep6@n{o AtEO AzdO qQOO

. @6rd ric' OAO ep6d@r ep6d@l OO

. €.d 6p@{3d 6(5)doo o6oo@d 0z6 doccd GO,@et .tzd Oo.
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(ii) !.€d6 od @oJatsoe Q(od..Oa6Jo ?5d qr8 g'rlodsr Qe dro c€oard oOcJ do?tt!t.
(ee€ roa.)

15)

t5)

sd6(Do e@d6
pes windine

@d6@(D e@do
Series windins

2'

eoero ecr6ce @t'J

Shunt winding

orer6 l Cufr6 2

@@@ d@ ed 6eqo q4@ @@& 2 x 3 = 6 A.
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@@& t0 6)

65 - 9!as!id. @6€ot6 (e4€ qoo 6A€0O6) 14.@ 6,(c.o€€) OoM - 2013 | qo65l E€cdo6 q.4€6t 6€ 6Qo q.4

https://pastpapers.wiki/


0 c.e 6M otalosodao

(d (i) EA oojdo6s,o66?'l 5!e6' .!0€066 660 E6' er6 o?'r oj8 o6od c'co?'J l5d1'J6,

(ea€ 20e.)
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. 6doJ(oo 36d rro6Dd 6o@er@&co aD€ erz6 OO

(@@&5x4=20)
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= 1x 1000_ 2 (60.€ @@C@(oO rD y = IR)
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(iv) oO trdor gr8 crB r0€ oOrC,A(.d (PIV) Aao g 00!!6 6€{,od OaO CA E qro. e,t'6
!!8n4o ..cCDr o<$Qr o6 .Dt8 6oEO OoGcjO d qb6l'l coidr e6nJnJ. (eeg osaJ

6€cdoo PIV
D! 50v
DD 100v

Dc 1.10V

DD 200v
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PIV > 75.7V

100t/ Ds
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200V Do
25OV DE
3OOV DF
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O#odcode g6@djocl ao) E@c!d e'@ 0DdBdo66 npn € c6.

tta6
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gAodlD6..d Ol' bltocjo4ld (themisbr) !0.6k! ttDd ftO q.d og Cd66" D(6 oi', Oo gaoob.
qg oO. !0186 tsd ql6 gal8dod.r gerrut Ot 06o qcld oO.

r.\9 ;
R<

p

!'5oo a I

dUffi.r

=l0O
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aDo) o66 @Doed (GrA€ 03)

Gw t5a.)

opaJecbdo €bro l'd8
(cre€ Ioa,)
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(iiD q:rcCts AooJDa oer.Co6 (LED) oaoo B odlo 20 mA 06 60 9!oo gala&do a.aado
qOdO$O od oO. qroCrr AoOJO6 DooJO(o odoc oorc,O..rorD.r 2,1 V ogto oo:r: /t"8 goo
(D6?r,c5 l5d?'i6- (ery€ l0A.)
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6 = 20 x 70-3xRc * 2.1 +@-(@a€ 02)

Rc =Hr1o3=1ssqt\
(@Ea€ 02) (@e& 01)

@@& 106.)
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0 c.& 06s o{6cd66d4o

€caoer erOO@@ (leath)

AgO 6o{tocc (Drill Mechine)

edoo 6dCKo (Slotting Mechine)

et O@ro 6do(o (Shoping Mechine)

O@ 6coo (Power Saw)

5O.gO 6dO(9 (Grinding Mechine)

C arooo€o - do6r ((o!d6to ood@rb€O€co)

7. dros"J QdOc qr6 s.6rd6rj loc€ o63o(5rj Edorql'l6 860 6ero3 oao qr{6gorJ Cra q16. oo !.Ero!gggo! O@ocrn Ad6O$6 l20mm O?, I mqo q.oo8{.ro Qg !.rr.J3 qr6.

(a<,9€ o,l', OeoodDE?,J e$r q16.)

(a) eoo ?sda 8dc']qar.! 660 csqo3 orrJ€oo3dod d),O6 !$e Se (:rrtB qad Eq.ral bdarrr.
(c!eg o6a.)

1.

2.

3.

4.

5.

6.
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(r) !$c€<5 Adol(ao caqeo! ecrrq'o5J6\1 qo 66roc!, q.dgSrlO (€oe?rJ oo?rJ l$d('?rlz)r q o)de q$rqe666Jb (ea€ t5a.)

1 ffloci

Ecsoer etoo@@d q)ge O.O (Tool post) O @Od @6eca (parting off tool) 6AeD6 OOBd
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2 c!@c1
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8. (a) Bgo oJo6 qodocoeo t38c?rr qctrrdo(5sl Deb/g5ro6) 896 qetal66 ooa!,6dO:', onSoo
esrom €l!,AO 6rdA6@@de6J (carbureftor) e8cr<3 eD. o.rod 66r6o!s, Ftt6 (!o?txrd 6q!oe qoot
or6/a?rJoai Og q€o!6c. 145:t d oe6 catecld. 06 #'86eco@66 (stoichiometic) qo.t$t6
@e6 ognJOE eroa.
(i) '.!4 Og6<!d (rich rnirture) 6e 4d (9 (elQ€ 048.)

d@or66s(3Jo5ro e€c rcao eoo gdoer 9o]6o oltt golcD6o 6r@dd@O ou6

q€€rrD(3d q.5 O@6pcad. eg)erdd (10 : 1) @ctj 14 oS € q€('D(rd OoO @a4

@Oroede'.
(@&aA)

(ii) oco6) o,'J6o6.cdr Eg6(3'd q.r$@ qo(E! o,"e?'J eo5J qdosol$ E q? (ea€ OaA.)

. @8@co 0z6 60@0g
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EeeJ)ood E65 Oe6Dcrd (1h, 16s1, 19n epecs)

(iv) ozrJ8oto 8t36i 8gd.r'rd Ett,Boo goc0), o?t e5t 4o?') godoiot$ q qt

DdBo doD)eDld o€('.35d (6rorer6 @O@@6d) ('od cD65 Oo

@@@ o4a)

(ee€ 048.)

@@& 04 A.)

(v) @Oiob dooe 6JA6oU-od ooeoo 9?tlab EgO (fuel iDiection) :o'EloocnJ C?6a5) org 6c!od

tlqlorlj 6dzJll. (c"o€ o4e)

. qo('s go)6rcoo 60.€ @@6 gdoet or(' O€ 6b@O eDz6(r)O
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65 - 0"6o5J4 @6qot6 (ea€ qoo 6A60A6) 14,@,q(c-s€€) 5ffi 2013 1 4ooal Fa€dDo c.4€! !s€ 6eo q!6. g

https://pastpapers.wiki/


€ e.& 0@ oq.oibooarao

(b) b'Ufu@8od i'.E6 rsdltr qotog dd6r6 o6Jo?t !.rogo o4o6od e?tJaa ar.6od Ao osJgo q$t
g g!rJo:' ..it 6tD 

qJB(oo<J ct6 c6o"o SgooCtJ 5)1} Ed d dAos)6sJ €6t5dl'r 666:t'ttuord a.E?tJ
(aro€ l2A.)

€doet 0.056 c€6etd @€}etu ?oDE€bO66
@€r€e3co

ode@

. gdoer 0.06(,1 :- ep6d€oo €6Aer @OOI0D6 n OO

. gdoer @e36t'6 F gda{'@d eF6 eo€Oa god aD6 9d6?t 8669 660

. @olso @er@erca r OdgOO eO@6 gdoo @GD OeO

. @€€@bo6(o r- qo@a ee€ gdoer ol ori'(i Oe 660
o OdS@ r eO@6 e€ dO6 6€g0@

et'o @rDd o@ 660 @lDrtu?ro @a@ 01 O6ffi @@€ 054,

@{Dfd o5O 6Ou€O ed& e.d?ro t'od @a€ 02d oedo.
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(i) aq .!!o qA A6.0 6o6d6, qpbJd.! cdrd ,tO tod5) Ce qe dr., .!o!t5J q€6,tJ .'ltorqe
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. @6hrD @o6sco6 e.e@t' oad6(i oo 6ode o6d 6bqdp6 €FB 6c@

(ii) ara o6iazo €oozrdDo lgglor to'68 05) €o o€6d 6eto:tJ !sd,ttg).

o o>d@o oode@ (Cable)

e €)O O@ coo@et@6co

(@A8 o2E)

(czo€ 084.)

(@@&04x2=8)

(iii) qd oolaa (haad brakes) tor06 !s<rE) g&?'r qodo, .€d 6etol't 6d,'r?'. (ea€ o8A)

. eO @6hrD €|06 6car Od6('g OO0D€,

. e'.OAO cdh€D @@cod o@'ei

. erotDr q.5 o]€'er(3d dOlOdO oza@ €i€erl

(bt@ M @e@@O @1@8 04 tuM @1@& 0AA.)

(iv) qd 68"o o{O6Oq agco qrd?r€ etoa:n oqJt' rc6d 6q!D5J bd oO oqi! 8od{6o 88o .'q!oc
6rlro18 {rlrffi ..qtoal bd.rllr

. 58e@€o EdE@r6. @e'€@ 66 @o5(o €rodo) @.6@

. 669@€0 d@{rer?D @o€z6rDo - 66 @@ar @dod d@erooc3 66@

*rDdE6?DO @A4 02 O66ei @A€ 088
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(v) 5r8?'l ogCod D'lodrae €csrE olr Dn @EO ooda odCoa (ABS) 906€ aaEo o1o1{!
8a'. (cry€ mAJ

ABS (Anti look brdke system)

. odJ€cs 8d@{Dr@8.

. er)€'15 @cor oe')c06.

(0o060 eaa so6god e.d{oe @dkco A6o0. eDde66o D]6 @dEod ?DM eDO

€6]trD ocDdoo 60)
(N@eMq@ct@& 086.)

(l) GOIaU dd.5rj Orobed q 66 Oot'lod .Fddoro E)rogd. 680 6qlor oeA6 Ot,t €|oaOQ 6.id dlo ''dg,'J €O o€rld AEO:' qriord6 caro.qe tsddnr, (ere€ O2x5 + 04x2 = l8A.)

1. dOCD9O 6eD O€

2. $€oJO
1 A^a\ 61 ,6Fr FA61A

a. 60(g) (Signals)

5. ep6dooD oO (Safety bots)

6. or€ Oits{r (Air bags)

7. do6o66 560@ 6(o)d@rDOO

8. ao€OetD O6d 6co)d@aDo@ (t ah track)

9. 65 6O@O er5ro66
10. A B S e6lorD 66)dOrDOO

11. er.6 rDd€DO 5AO

1. 60 6190 €ot' oe | 8o5ef oe' o@ a@{'6/ eoo, ozdro, AA@ @6@@6€d

ood IDO{tOO oe tr€bo@d epdd@€, @lgotD€

q.doo OGO€d o@ tE166 eOO 66@.

@OoO0O sDoer{t eo@@5@6co er6e 5@Oo.

2, o]gDo whdshield : oooood ood a6o OO n€ €c{6d ep6d@r ?D66.

@@Job 60(00 e6t'o?D 6ag es@taDo od€b('et(o

!Dd6. oper @tDdtog o] 9oro aD.6 66 60 oza@

O66 o6do 6g0o tDS(o eo@ 660. i.0ole'6 6e6E

tDu6@Og A@6 e)6 OBd 0D.BO A&@ q.6OO. OO

qo6Ero @o\,rner) do6 ca6o OC6c @6d

tDiAO OASO 0@.S06.
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3. oerd cat' go8delro

4. 6o{E) (Signals)

5. epdvd@{D o]('Qr eO

(Safety Seat belts)

6. €>tr Ozg{r (Air bags)

7. dOcso@ce 56oo

8. Lano hack

Head larnp OgO e$aDoerg O@d6o etod,

Og@ eretd (Fog Lamp)

Signal Ligh/ Brake light/ Park lighty Hazrd light Hom

er€8 560@ @.ieqoaDg eiEJ EoaotD€ OOd 6o@(rd

gooo OAEo @nJ 9e6@d o.€O o@do6.

@Oo@6d @od rD6o @oJo6 do6, DtDo6 €tEo6@@

0)6 A.g{r 6(crd@o 6 o6(ir@d 6co ge6€ca @?Dffo@

o.€o oGdo6. o)€ o.get t'der6 O@ 5d 0z6 or@Ki{Dg
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too@Bq.o (Sensor) @6d Oltto6, t'od o]tte'ctlDo Gt€

EO, dooocao 560@ 6ca)do@ Oo.

: etq6d @ttj @o 668@Od O)ctet6 gotto 6etOO cioo8gtD

O6d 6(itiet (Alam) 6c3rdoo O@.

. AD @dz6@O @t@@ 2 OzAd tut@ @d?'& SrtO @@@ 10 (2 x 5)

. Atud ffi@o ad @d.,e6o @t@& 4 a.M @da& 2 tDO @@& oa e x 4)

@06@ @@4 84.)
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9. (d) (i) Co"or8b @e6 sec: 86t,.'6 Eoo ed4o6, o.olots| e€ A6ob dooJa,$ 6<.roe cCpd B6d6ddl5. (cre€ loa.)

€ c.& oso ol6odboodl4o

. e'8d O.OO/ iD.@6O 6co d@@ci Egoer O)t'er(' @deood qr6or' Eoeerg

6coo@@dg cffDO trcD O.dC'6d qododcr 6er Odo6@ €06 gOdO cor@ AgOO

roer o, oaDQoo.

. 66ed eo@6!d o@ro od @o ocD(oo d@(o aeo en6doa@ p@@iaD 66dE @iAO 66)
O€Ad etlE co6.

. Oz€ od(') 6@(3 aDld€ O cil@@g @c'6O 56) eOG@A.r eoA gOd@O6.

. d@6 a[€ frOS@ do]oo@g aDzOS 6er O.0 9Od@8.

. d@g AOd, d@@d e.6 eAb8g @e eod cO.

@@& 05 x tut@ o2@O lM.)

(ii) @q,r Ao Aoca6) c8d or"Aord Eelor dc6 o6!0.! 6600 ct'lo.'.r1o6o.d AUo.66 A660 q
6e'r' Ae6 Ae ..)a?s, ood e6d,r. (ea€ to8.)

. g@& Eei/ @€ @.0d

. Ot3bder 66/ O.oScolD e€o

. d@{i 6€eD gdg@

. @eroe, 66@Og g@€ €i@ @OOO qQ6O AOcDO

. d@ Ozodod Al6oro

. @t3r6e3@d 06.'€
@@&02xtu@sao = loE.)

(iii) eob sd5) q.6 (ii) A 6qto6t 06) c.rrorr c{456 eq66eo q qoo' Da c.rrco ..o,6"do?' ood
elAdeo'r ls6?rJ6.

. @..,loerar

. eloo)occ

. 9E€/ dOAOca

. gel6o ooen{s

. Od g@) aDe'Oco

. eolo@ oOAdAaD @0D@OE, erzo, O, @?ooo5 o@

(c"e€ l0A.)

(@@@ 02 x tut@ tuO = 106.)
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(iv) PVC a"ooa oc?'d .3oazro 66@0 q gro 8oonl6 (sohen( cement) oE?tJ €t otsedsr 6160ro

t,rlDrqe l5dt'i?'i. (c4€ osa.)

E€Aood6o@ @.o

6€O @68{' cra 06.
6€$ PVC cooo{da6 60O dOrO6 qQ. gJO AcOdSO@ eOoA doJB{'))daDco O6ed

6@odo6 gto@ @o€ oortoJ @.cera.(t
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)

(r) g.gA a1O €oi'o tu6 eq86oo @oi65) ,ra ood 8o.!'s 016 cc o68e 6€ o!oe6 869 6do
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@
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€ oe oco otddEoolt{o

1.ggd 606(9 Ridg plate

2.4d5 cio@6 wall plate

3.c3d)Go Rafter

4.@t'5rD t'€)€co (Tie beam)

5.dsei@6i window

6.@05(o pitch

7.Od56 wall

8.Qgd epO6&o Ridg-cover

g.@@AO FIoo.

lo.oAd 0O6 Skirting

11.oc€@ 60o Roofcover

12.6do Reeper

13.06000 Velaac€ board

14.OE6 Eg Gutter

Ca 3.@ nt, @@ 5.00 nt" 4aO t.N m @@& ffi @& / &M @@ 03

q@ 1&14€tuAaroffi@e@2eM @@48
@e@W@6€gdb@6q6M o@M @@ |ffi-

(ii) A' o6,'J o65rD5 ftA 6ad6 gdGcA 06 eFo 06 oq6d 6qt'o ooorct oc', q.ed{r gcloc6 d.J
.'ldn6o (oo6.Cf .ondd a.6?rJ qoo qqt'Jt,r (C!of toA.)

epoodgo do)er @o 660
oe@7o('58A6gOO
AO@d 4 e59O@

@erodgo doro C'o 660 1

O€@7@('58860O0 2
oo6d 4 A6960 2

5

@@gtB.)

1

2

?
5
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O@ d&O ae@)
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. @rDld6o

O@ @66@ de@ CO
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(e,46 128.)
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. 6@Od5 D.re

. @d oa6E
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. @rrtd/ od ea f r Agdz

. slD@io
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(c) OrffioO t'6 O6i 6boc a.A6t Adr qd6ordod o(,'EOA 6gS q6 aO
qd6o16o o5o .C6rt 5)O ,$d?tt?'-

tr€tr qd5O6O 06o

. O.O qdSo)do

. etEdE edSO}5@
(61@&3e@bO066)

Io,(a) lrlDr! RdoO6 o@AO orcrdo dlo qd6o.do rodddo q?Eg5J q 9rB Sd?'oea Aeedl, 6oar qrs
TDS oe 0l! earoqsJ?rr. (so.6 o.AO St"s 573 o q€4e A6 Be 6.)

x"r(
@o.C 3d&!

6oldd 0136

8@05)6 :od qr6 6g8
(ce€ 064.)

ad6o.do D6O d6od atgo

€.!€o qzrr o@odoeA.)

(i) o@roq8dod ad6 €qor OaD o6& oo 90.6.r g)62r<r r5'ddzD. (cA€ 158,)
(ii) qdaodeo o'{co8 obr,rr6a..q6o 90'6 @6lar. (ca€ osS.)
(iii) o6d 8&dd ol8.,] (Drc) tSJ qdBM@O ErlO do oC aioo 6e6 9Oc6 o6rzt'.

(crc€ 058 )
(iv) cI'd 8Dldd OrAed AO oAOO D.DC.r (flar roof) QdOc o@t}rcl alooo C!. 3 m ed oO. o€d r.rt

ago arelo, qB a6O 64E)0, c)oo.Cl aloo 6eoc 9916 6rJl'l. (ce€ l0a.)
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€ c.tu A@o oq&dao.rl4o

(r) q qt6 ot'lrd4dl .rje6<,!?tJ, 225 nm ,6?trng16 (o@AJC alOO caqo' e{o dt$!s Oe (net unit price)
o465rc' ?sdrr}r. (ee€ ls8_)
o 906 6qoc €dCc gooq 0e

gg€ so!r6e..qoJ Qsroo dr. 3000.00

€Sg€ gA66e 6q.or q?tr$a dr. 1500.0O

o got 6q$r aotCe qooQ Ac
ooDd 6ro6d 4. 30.00

50 kg SoozrJA o6.oard dr. 1000.00

o.e Oob AgO I d (qr66rcJ oos!'?rJ 6108 100 rJ) dr.5000.0O

. gE€ g8b6e .r!o eBB€ E€ls(.','J o(oqoro4 tr6a ,'<dor6or$o qD?so aa'o Og A60 (
qrego 3 mr 6' 225 mm co'lbol6 ooArel ftOold arqo !016 aO C.rsc,o5)6 ,$dr3D.

o 225 mm sr6)?so(6 ooo.e,atoon I m2 lrqto, qggoD 0tD6 Rdco?r oE qo{or o6.
@oo.Ctlsoarbo , arO 120

aoo,rJa - ot!)oo ?(!or8es &a!r ( qre€EJo)

or€ . ln'bB 16 (oraeo M(5 ( eresrtD)

eO6 ecieo

@@old 30x120| : 3600.00

AoOdS 1000x 2/5 : 400.00

o.@ 5000x 16 = 800.00

g€€ eo?o 3000
3

@ri
Q)100 4800.00

@@6

1000.00

€€€4 €O?o 1500x 2 1000.00 2000.00
3

d1- 6800.00

@d @a8 t5)
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(iii) 9$n goo oI' qt6 dOrE) 02rd qlrd CaSt' cq66 oozn6 or.Ogo oooo 66toe<rd 86 ndE)
cq. oBE ooag c,orod56 dOrm 02!r 86g€n c6bod oOoO 6D !r.dr.6 AgoDgrJ 2.43n,
14E m,2.92 m iolo 0,72 rn A.r. $ol' r*)Jrr oQa qt'd CC€06 oo?rN6 Oqod o(oi 6rtr !3a.orrd
olD, q.goo6J o5ar6 6drrl'). (crQ€ 206.)

^
I
\

100.95

t03.8'7\2)
0.72

103.15

@@4m4.)

@@na.)

(^
6

d0)06 B.S. IS. F.S. Rise Fall R,L. Rem.

I 2A3tO 100.00 I
2 2.e2ra t.4w 0912) 100.95 u
3 0.14L', 22(A 103.15 ?

@Oe'to :03.15rO

@t'J

100.00
+ 2.43

102.43

- 1.48

100,95

e,@ti6 @oerca 3,15 m
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