
Atl Righ; Rcscrvcd

67 - Science for Techonology

Marking Scheme

Ane,ndments to be iacluded





Department ofExaminatiohs - sri lanka Contidential

6 er*lr Soro ogerrboo@@o
zh6a q.affizn zfifua ozlaa

@eunianeu urfr-o>e$ $an our6aenrb
Ggdlur Ddndl461qrb ufL#l;igE@qonor Eooen

q.ocD.@.(c..od oooc! - 2018
E,Aur.F (o-uri W)t! ut Ld,E - mlE

ffffiffi] u' Esco6 1urrb J Science for Technolog5r

€r4& g6A o0ot8o/qeirofl ogrnir15rb gfur-rb - I qc,l'titdrltb I

9d6.tse
olortr
Oo).

eeedl
q066
olol
ed).

e&t
+!o6
oion
go).

eCadr
+E€
o!oL-
Eo).

gd.t
9"l!6
elierr
Oo).

6€ndr
F66
o!or
Od).

gdtD
q.66
otqr
gd).

8€4cl
q6r
olor-
ea).

ed6
q"rn6
oldn
Oa).

ECQdr
+|'6
olor-
gd).

or.

02.

o3.

o4.

05.

oG.

07.

oa.

09.

lo.

3 rL

li}.

r3.

t4-

t5.

t6.

t7.

ta.

to.

m.

2t

2t.

A.

at.

28.

aI.

n.

2C.

30.

4

3

I

ar.

s2.

3it.

!4.

35.

36.

47.

aa.

80.

40

__ _t__- 4t

,l:4.

,#t.

44.

.t6.

40'

47.

8.

40.

50

5 4

4 ___!,__

a

I

4 ___9__-

I

4

4

4

4

--.1.---

_ 1__.

_7_

6

3

4 I

t 5 3

4 4 4 3

I 5

AodB ere€Cd
dOe- sgfuq46O Iea

JAD Suno efleor-.rirg
AE6d 50
ri'ridr CEli

=5OWc|e€
O|DrriiFlr q'ii6ri6dr

1X50

**@

67-Science for Technolory @arkins scheme) / c.C.E. (A/L) Exam inarion . 2019 /Amendments ro be inctuiled.



G.C.E. (A/L) Examinaaion - 2Ot8
67 - Science for Technolory- II

Marking Scbeme

PartA - Structured Essay

L Miq'orgttrisnx ar' found iD Elrnou, cvrrywhe* oo ,1" ofiht F*;iG;;ti;are listed io rhe box betow. Answe, the fOfowing qucstioos, *ioi,f. ,i"r*rgrri*r"grv€n i! thc bor.

" IffA - sdr.hrir tri;d;
ABwcr oll qust@Et o, Afu rya iacf-

(a) (i) Wha is rhe grwp, tfEt tho abovc D ard g nicloorganis[N belong to?

Fungi
(ii) what is the major 

"ompon? 
qf ttE celt wa of botb microo*ganisrns, D and E?ll

(10 morks)

(05 motks)

(05 motks)

r)tre industry.

(05 mdrk)

(05 morks)

(05 mo*s)

(OS +05 motltr.)

Chitin

Penicillin
(iv) Narne thc micrnrganicrn lhd car be 4red in nrqe ftro

Clostridium On .,8"

(vii) whd is thc shapr sf a i'fjnfucihr! (5j[l2

Coconut inflorescence sap /sap

(ii) NrrE thc disrhchridc in .X,.

Sucrose
(ilt Whar is rbF erFrimenr ulcd for ttuc idqf,ifcdior of ,X,?

Testing with benedict reagent in the presence ofdiluted HCI (acidic medium/H.),

(iii) which antitiotic can b. produsd W usiry dr€ mk oorssnism E?

Sdcchorcmyces OR,'D" /Loctobociltus OR "C,, UO morksl
(v.) Nane lhe mic'urganirm ther is involvd io biogrs puduoim.

Methonococcus OR,,F' p5 mdrk ){vi) Which microorganism grcws only under lhe mmpul8ory anrerobic conditisr?

Eaciltus/ rodl cylindrical e0 morks)

(b) lnduEtrisl viocgor Foocticn is donc by rhc niqubisr f€fln€nrsriofl. * #tffi"t:t#il rhe vincgat Fnduoion (an bc givctr s fol,orv$
Step I Sbp 2

Raw m$€rial (X) ._ knccundicr€ Fduci (y) _ Vnegar
(i) Whar is the rmt widdy u!€d ra|ry maErial in th vitrctsr FodlFlio|! in Sd tanka?

{4, Aetoba.ta

@)gAworyca
@) qoshdhnn

lE) P.ni.iniwa
(CI laclobocilhs

(P) htdouaaus
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(iv) Out of stcp I ad stcp 2. whidr sEp is bffcd q| thc microbaC fcrnHtdion?

Stepl (05 norksl
(v) What is ttr rtcp io Ste vineg$ Fodudist prw rtd AcctufuQ is involvsd?

Step 2 (0s norks)
(vi) F tha Foductioo Fms ir lermi|llbd !r icp l, whar is rhc Prcdtd $at can be

obtained?
Ethanol/ CTH5OH/ CH3CHTOH/ Ethyl alcohol/ toddy (10 norks)

(vii) w'ile ttE ch€rnical mme d viflcgar.

Acetic acid/ Ethanoic acid 110 mo*s)
(No mo*slotfomulo).

ffotdlmo*s 501

2. Calq.i6c valu" (unoult of heet goduced a csndere burniag of I g of firel) of yood
is lcss ahat LP ger. Tcrhnologically adeancld Gliricidia *'ood ;Ellcu hrvc ! gr€atcr
caforiflc value comperd to typicel wood Dorcd fucl. Glinct/j,,e (OUricidia szpi.t il ie
comrnonly us€d ilr wood pcllct prodltctiol indu$ric* in Sri L.8[t8.
Ch€mical tEadrioo of lhc cofl$tBlion of thc Cliricidia pcllcts cen be given e! follo{,r.

Rcad8rt8 (R l Prudrcl8 {P)
clidcidrr Ddlcrs + o$l -------+ cor{d + H2o(l) + tuh

(a) (i) ls thc comhrsriofl of wood ftrl en crdo$cflnic or cxothcrmic?

Exothemic (10 motks)

(ii) Fq th€ above oofih|stiotr, nnrl ttr eru6i pitiqu of thc l@taflts (R) Nrd tte
Fodtlcts (P) dt thc rdcvarr ara6r lcvds in thc givcn diagrarn bdo*.

Energy

(lfthe student considered the reactlon, all reactants and products should be written).
(f both correct, 10 morks)

(iii) Stde tro envirurmcntrl advrntrgEs of udng Gliricilia wood pcllcts ovrf LP gsg
b puducc e|lcrgy

Gliricidio is d rcnewoble eneryy source

Gliricidio do not odd odditionol CO2to the envircnment / No contribution to chqnge COrpercentoge in
the otmospherc

Use ofGliricidid con sdve the other luels with higher energy density such os LP gos

(Any two onswe6, 10 x 2 = 20 morks)
(Totol motks 40)

Reactants (R)
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(b) A strt fi of il|e crFinrEolrl rttlrp Io drr6mi$G fhc calorifc
eohB of Glidciitia rood sd Cliicidis rvod pdlca i3
given In tlrc R8urc. A mlss of 5@g of war€r'is usd
for dE erFrrinE . Tlrc Wttific hcd caFciry of ridlr
ir tllJ'Cr Eir. Thc rdcr d th€ inilirl tc'lp.rltwE d
32'C h6 wrnrcd upo 6nal eenpcreture of 62'C wbcn
a rmcs of t5 g of Oliricidia t*,llcts qnbosrrd for tbc
cxpcrirnarl .

(i) Cslcnlatc thc onouu cf lnr atnoftcd by watcr.

AE = mcAO / mc, or msAE / ms0

= 500 gx 4.2 t 'C1 g'1x30"C

=63000Jot$A
(ii) The tiroe rrken for the cqnbnsdan of 15 g of Gllricjdis w@d

Calcnlari tirc rsic of snh-Etior in g min-'.

Rote = - (weight differen.e)/time di[ference oR -(Am//t)
= - (- 1s s)/20 min

= 0.75 g min'
(iii) Cslculstc |f calsific valuc d Gliricidir wed pelleb u3ed

ColoriJic volue = 63000I / 15 g or 63 kJ / 15 g

= 4200 J/s or 4.2 kJ/g

pelltls

(05 ma*s)
(o5 mo*s)
(04 +07 md*s)

pdlds i3 20 minurcs.

(05 mo*s)
(o5 motks)
(o5 morks)

for tlp extcrimeflt.

(10 morks)
(04 +01motks)

(iv) StandEd c'll'ific vallE ft?cncd iD $
Gliricidia wod Pellcas oti*itrd frqn
lhis ob..rvdioo.

Loss of heat to the environment (partial combustion) OR

Heat gained bythe vessel OR

Gliricidia wood pellets are not dried

n5 mo*s)

(Totdl motks 60)

3. (a) Yo{ heve b(!n 6ted tr d.si8n t{td Ftfo|m 8n clp(tilrlc'lt in Oc lsbqtro.y lo d€a€flnir|€

tlle stEcific |ttrnl hed d itsiw d i{E ltsing d|e ldhod d mirturus' A d|erttelly iEularcd

copp€r cdotinle{€t rvilb warcr aid e;tintt *ith a nsh, smdl icc pic{€s' bffiiDt Fp63'
a tridc ham t8las., a thctnome{E ald a B|r|lal hr|rtr qE @vidrd.

(i) Statt oEt tdv&ta€p d u$iot a th{rinsll} inrdal€d cakt irncicr.

Heat loss {tti the surroundings)can be neSlected.

Heat loss (to the surroundings) is minimized or prevented.

No heat exchange with the surrounding.
(Any rcoson 05 mdtus)

{ii) Wbst 8rE a ltree mccurcrnenb oblaincd btforc adding icc to ab c8ldl rt'r?
Xli Mass ofempty calorimeter (+ stirrer)
xr: Mass ofwater and calorimeter (+ stirrer)
x3: (lnitial) Temperature ofwater 

(o5 x 3 = 1s marks)
(lrrespective of the order)

67 - science for Tecbnolosy fMarking Scheme) / G.c.E [A/L) Examination - 2018 / Am€ndments to be included. 1Z
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(iii) St$c fo pr€castk)sry 3l@ tlrrl ),ou sbould follow whco ice i6 ddcd iol,o E
cdsifiHrf.

Use small ice pieces

Add one ice piece at a time

Before adding ice pieces wipe out wateron them (drythe ice pieces)

Avoid splashint of water

Use a stirrerwith a mesh to stop floating ice on wate,.

Anytwo(05x2=10mo*s)

(iv) What srt dE tro rncduneficntB otfrhEd after finiehinl the ptocess oi adtnt lce

&: Minimum temperature of the mixture

- X5: Final mass ofthe mixture
(OSx2=10mdrks)

(y) lf L is the cFacifrc lsrat h€ar of fr|rioo of icc, C, is the spccific h€at ryctry cf
$'atrr rtd C is tht spgcific kl €rFity d copper,

(l)wdtc an crFEssio{l for tlc heat fFincd i! erffi d the nnsurerrrnG ycr
ohinad wb3n rtddng lcc.

Heat received when meltirgice = (Xs - X)L + (Xs - X)C{(X4 ^ 0)
(05 mdrks)

(2) wdtE an cxFession for thc hcat cmitcd try wfllc/ End tfie celtritlEicr rrt tarins
of lhc ]IE0sure'|Erts yd| obrfiinod.

Heat released from water and calorimeter = (X2 - X)Cw(h - X) + X{(h - X4)

(OS morks)
(3) !.'rilc 8r cquation (r &ermitr€ the sFcift ld(|rt hcal of ftt3ion d icc u$in&

lhe Nbove ertr€3si6s.

(X2 - X)Cw(& * X ) + X1C (\ - X) = (X, - X) L + (xs - Xz)Cwx4

(70 motks)

lonlytoequolize dbove (1)ond (2)expressions, dword 0S mo*s)

- (vi) write a reason fcr noa uling po,vH ice instcad d snall ice f,i€aes in lhisl
exp€fl]'|€tlt.

Powdered ice becomes liquid water easily and involve in heat exchange.

During the taansfer ofthe powdered ice to the calorineter, amount of heat lost from the powder
is high because of its high surface area.

Temperature of the powdered ice will be higher than ooc when it is transferred to the
calorimeter because of higher melting rate (due to large surface area).
Waterstays around powdered ice. They cannot blot,

(Any rcoson 05 morks)
I I O|OI mOrKS O5 l

(b) (i) Erdain t/vhy icE is uadcloilEd a large fccc+.
Smaller specific surface area reduces the melting rate OR

To control melting of ice.

(05 narks)
67 - Science fo. Technolos, (MarkngSchene] / c.C.E. (A/L) Exanination . 201s / AmeDdm€nrsto be inctuded. 13
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(ii) Fish6 srE do.cd in syn Etic frlyrr borcs with ha dcc.3 fa Fteerwh'n. wlut
is ttre eciernillc l€asqr to uss Byndlaic polFnat boxts?

Reduce heat condudivity/ Boxes are heat insulators / boxes are lagged

(05 mo*s)
(iii) lfi nanQodatiqr, ice ]ri€oes r'l €mbeddod in voadQ 0atcs. Givc ihc $ci€n$nc

r?a$|l for dris.

wooden flakes act as an insulator/ act as an laggint material.
(05 mo*s)

(iv) Whir is tlr tiologiol rEalcn for F€scrying fulc 8l lolr tctlp('surt?

Population/density of microorganisms controls/reduces OR

The growth rate ofthe microorganism population reduces.

lo' morkd

(v) Tbetc sE Iokg d fi$ in a H insl||rld box st 3O'C temP.rtturc cslcolaE thc
nrass cf icc thrJ is t# b ddtasc tha rrnpcrata d [sb 30 15"C.

Tbe spccific laftnt heat df fudon d ice is 3.33xldJk8-r 8d lb spociflc heal

cgpadry of warEr is 42mi ocr k8-r, Assun€ that 0E evcragc specifo heat €FEily
of re body marerials of fish is 28lOI oC-r kgr.

mfsf(3o'C - 15'C) = mi, + misw(15"C - 0"C) OR

lO x 2640 x 75 = mi(333 x 103 + 14200 x 151)
(Left side + Right side = 05 + 05 notks)

mi = 7 kg (04 + 01 marks)

(Totolmorks 35)

67 - science forrechnology (Mdrline scheme) /c.c.E. [A/L) Eram'nation 2018/AmendmFnistnbeincluded. 14
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4. Ihc gtven diagram shows fl i,etup uscd n lift a nxxtrrc of concrde at a building consru{aioi
siIe. A light cattc har been wound Eround th€ pullcy. One €rld of thr caug ha6 be€|| alacrl€d
lo rlE pullc] ard tl|e otlEJ cnd to fie lEclct. Wh€n dlc prdlcy is roGld by thc eloctrk
nlot(r. tlxj brrckct is liflcd b) *inding alrc cablc anffd rbe pll€y. Cofisidcr rhc gravitatiorEl
actclcrdlio' as l0 ms 2 ard $c grourd as thc lcvel of zerD ptentiat-

hrllcy

T1

tfl) (i) 'lhc bucket lvilh cl-rlcrete mir,ture is perfrxntiog ........__. mdjo|l.

Hlcatric firolor

Linear/vertical

(ii) Pullsy is perfcnming ...,.......-.. ma|tio{r.

Rotational

liii) Ma* the forces aclrng o|| the buckel

(OS mo*s)

(05 mdrk)

1b)

fiv) Mai( dr€ loroes acling on ttle pulley
rfialcd around a smodh aris,

(Totol mo*s 35)

(il Calculac rhe ren\iq of thc €He
aod if thc mrrss of thc hrckcl ryilh

T-1000:100x2
T=1200N

in the diagtam.

(For narking T, 05 morks)
(For motuing 1000 N /W /mg/l^O g, OS morKst

in the disgtarn, if th€ pulley wilh rIE axte isr

(For morking 1,05 mods)
(For morking unequolTt ond T21O morxsl

(04 + 01 mo*s)

lhc angular Ecwlerslion o{ thc pull€y if the radius ot it i$ 25 cm?

wh€n il ir lifiint al aD sccolcratim of 2 ms-?
thc concfltg mixtuf€ is lm kg,

(05 motks)

(04 +01mq*s)

(ii) Whal is

Brad. s-2

(
I

;-l

:I
.--.t -
,1

B
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(iii) What is ttlc etTe('live b.qur actirg on the pult€y if the m)nrs of inerlia (tr lh('

pulley wilh the axle is 25 kg mr?

r=la=25x8=
200 N m (04 +0l norks)

(Totol tndtks 20)

(c) 'l hc bucket with rhc (orrcrelc mixturc is liflod at lE m i€ighr at 6 secoods atd stopped.

(j, Whar is thc poacotiel tnc,Ry gained by thc hxkct wilh tlrc mixrurc?

Potentialenergy = 100 x10x18

= 18 kf (04 + 01. mo*s)

(ii) What is lhe outlltn powet cf the molor?

100xl0r1a
Output power = -:::i::i- (05 mo*s)

= 3 kJ (04 +qlmotks)

(iii) Whar is rhc cfficigrcy (f, Oe s€ttlp if t]E inp|.[ power of tl|e molor is 5kw?

Efficiency of the setup = x 700o/o (05 morks)

= 60 o/o (04 + 01 mo*s)
(Totol mo*s 25)

(d) will the ciange of rudius of thc pulley afl<tt lhc c'fRciercy of thc sctuP?

No (02 morks)

Justify your unswer scicotifically.

Power transmission belt is connected to the axle. So there isthe same speed of rotation ofthe pulley

108 morkd '

(c) lf thc rdadng axle cd the pulley in thc rerup is mu8h, is the cfficicncy td the s€lLrPl

dcc.f,asing rx iErcssing o. not changing?

Decrease. 102 mo*d
8rie0v wrile the scicfllific rEa$n for vojr answsr-

Energy loss due to frictional toroue.
(Totol motus 20)

(08 mdrks)

Confidential

67'science lo. Techn olory (Marking Schehe) / c.C E. (A/L) EEnination 2018 /Amendments robeincluded. t6



Department of Examinations ,sri lanka Confidential

s-ih" n; t-;A; Aulr*reral rrerahnrr shaFJ old fo.t is slDEn l:r 6surc ol Th€ cenuE ol $e
f<xr is O and thc sdc lcngth Is 6onr. Tl4' r'Ein rnrrin(\: of tl'c fon is al tic A, vBll 3rd sh'pe 'f ir

is dqtc|di in frgure 02 Thcrc @ 6 similu toEcN rn /. ,' C, D E ard r- (rttEts std thd shsF of

n rower is sltr)',r rn 0g'rE ol iconsid(r t=l l{. ...26 = 5 0l dd $= l?3 in calculd.nr)

Psrt B . Esy

(a) lisin8 rhc dars io thc rriten fitun$,.alcul.te lhc follorryinS.
(iJ lsrgrh d ru
(ii) Ar€ of th€ lxl.v d a to'tcr
{iii) tlcr arot d sccti(rn /ra-r
(r) Arca of lhc t.Rr 0m. of l'lE fon
{i) Consider AFO trianBle.

According to the given data, FAA = FAO = 600

Therefore, AFO is an equilateral triangle
Therefore, length of FO = 60 m

(04+01 norks)

{ii) Radiusofthe towerbase = = 1m
Area ofthe tower base = o *7 

= 3.14^,

(iii) OCB is also an eq uila tera I rria ngle So the length ofOC also is 60 ln
Therefore, fength of FC = 60 m + 60 m

= 720 m.

Considering AEF trian8le, hei8ht oftrapezium AgCf = 60 cos 300 = 60 x f

(0s nok)

(05 morks)

(OS mo s)

= 30 x 7.73 = 57.9 m

(05 no*s)
(OS marks)

(U +01 motus)

(05 md*s)

(o5 mo*s)

(05 marks)

(O4 + 01 narks)

Area oftrapezium ABCF =;(60 + 1zo) x 51.9

= 4671m2

67- Scien.e ror Technolog (Marking Schene) / c CE. (A/L) Exaninaion - 2018 / AmendmenLs ro be inctud€d. 77
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Altemotive method

Consider AFO equilateraI trian8le .The side length of lt is 60 m

Hence the height of AFO equilateraltriangle = e0 cos30o = 60 x f,

= 30 x 1.73 = 51.9 m

1x 60 x 51.9
2

(05 matks)

(05 morks)

Therefore the area ofAFo equilateraltriangie =

Area oftrapezium ABCF

= 1557 m2

= 3x area ofAFo trianSle

=3x7557 = 4677 m2

(05 notks)

(05 morks.'

(05 morks)

(04 +01 nork)

(b) the d(t(r at lh€ marn entmrcr rs madc of o.3 m thick wood. Thc shaP€ o{ thc uppcr pod ol

lhe dd)r is semi-cil€rllar al shown in frgurc 02

(iv) According to the figure, Area of trapezium FCDE = 4671fiz
lnner floor area of the foft = 4671 + 4671

= 9342 m2

(i) Calcutate ti|c arsa of the front surfitcc d the dotr'
rii) Th€ mas'i of a cutxc n!.ftrcof wood uscd to malc tbe d@' is

(i) Area of the rectangular part ofthe doo r - 2 x 5 = 70 mz

Radius of the semi-circular part ofthe door = =1m

Area of the semi-circula, pan =' ,n r l' =i-'

= Li/ m'

Front surface area of th e doot = 10 + 1.57 = 17.57 m2

(iD Thickness of the door = 0.3 m
Volume of the wood of the door = 11.57 x 0.3 = 3.4?7 m3

''. Mass of the door:3.47L x 100 = 347.1kg
(Totol no*s 35)

(c) lf the lowcr gtvcn in tigure 0J consisrs ot .r cytiEdric8l port atd

thc aurfscc area of a to*er- (ercluding thc bosc)

(05 no*s)
(05 norks)

(04 +07 morks)

l0O kg- Calculate thc m65 ot thc dcror'

(05 morks)

(05 norks)

(05 marks)

(05 morks)

(O4 + 01 notus)

(05 motks)
(04 +07 morks)

a righi circulsr cor1c. calctlete

-2-
Radrus ortne tower =; = 1m

Surface area ofthe cylindricalshaped partofthetower= 2 x trx 1x l0 = 20ttm2 (05 motks)

= 62.8 m2 (05 notks)

Surface area ofthe conicalshaped partof thetower=nx1x5,01 =5.018 m2 (o5 mo*s)

6 7 - science for Technolo8y [Markins scheme] / G.c.E (A/L) lxadinanon ' 2018 / Amendments to be included. 18
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= 15.73 mz
Surface area ofthe towet = 62.8 + 75.73 = 78.53 tn2

(Totdl notk-25).-

(d) Ohain thc Llr|genl valuc of the angle of clevation b the top of the aowcr
F as sden hy a child at the position O wkrsc eyc level is I m atDve

Height ofthe tower from the eye level =S+10_I=14m

(05 norks)
(04 + 01 mark)

locatcd at the poshior

thc grourEl.

(o5 mo*s)

(OS mo*s)

(O5 morks)

Distance from O to centre of the tower = OA + radius of the cylindrical part ofthe tower
=60+1=67m

lf 0 is the angle of elevation to the top of the towet .tanl = #= 0.229 or O.23
(Totol mdrks 75)

6. (a) Arhounr ol carbon monoridc efi ssim is Incasurcd at tlte vehicle emissioo tesl' Anrounts of c"rknrDonoxrde ohaircd by tesdng 50 pclrul cars are gve'| ir fte fo owing goup"a fr"qu"n"y *onUur;on-'lhble l: c.ouped frEucncy disoibution f(r pet ol (5ni

Ctss Errt
clorcldve tqtueoct

0l-t.0 Ir7

I t-2.0 o.1

2| 1.0 lo
3.t-+0 z)
4.t 50 €
J_l-6 0 05

U2

(i) Compleie
fR4ucncy

class boundary, class
cxtumns in lhe Table

mark. cum{rlati}€ frequency
I above.

ano percentage cumulatjve

(1O motk) (ZO ma*s)

(ii) tJsing the grouped froqu$cy disldburion. c"lculatc fte
fi}()noxade emin€d by p€trd cars.

Mean _ 2x0.55+3x1.55+10x2.55+20x3,55+8x4.55+5x5.55+2 x6.55

= 3.59

(iir) t)raw the percenbge cumulatiye frequency curyc for lhc
fnpcr provided.

(10 mdrks, (70 morks)

rE{r Of the amounl of cafbon

(05 nqrks)

(05 mqtks)

atx)ve dislribulion on the graph

Clasr limit Numbeaof
vehicles

Class

boundary
Class ma* Cumulative

frequency
Percentage
cumulative
frequency

0.1- 10 o2 0.0s-1.05 0.55 02 04
7.7 - 2.O 03 1.05-2.05 155 05 l0

10 2.05-3.05 255 30
3.1-4.0 20 3.05-4.0s 3.55 70
4.1- 5.0 08 4.05-5.05 4.55 43 B6
5.1 6.0 05 5.05-6.05 5.55 48 96
6.I - 7.O 02 6.05 7.05 6.55 50 100
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(Lohelled oxes with rotionsl scole, 04 x 2 = 08 mo*s
Morking 7 points, 02 x 7 = 14 motk

Shope of the groph including point (0.05,0) = O3 mork)

(iv) According to dlc cuncDt law, the pebol cars with carbon monoxide emissim gr€arer than 4.5
are consid€rcd s n(t rosdworthy. Find the percenEge of unmadworthy petml cals, using the
p€rceotage cumulati\e frcquency curve.

Percentage of petrol cars with carbon monoxide emission less than 4.5%19,5 =
(05 morks)

Therefore, the percenta8e of petrol cars with carbon monoxide emission less than 4.5 =
79.5 - 100 (05 no*s)

%2o.5 = l"/o27.5 - %1951 (os narks)
(Totol marks 90)

67'Sci€nce for Technolosy tMarking Sch€me) / c.c.E [A/L) Exahinarion - 2018 / Amerdments to be inctuded.



Department of Examinations - Sri lanka Confidential

(b) Amount of (Ertton monoxide obrain€d fo. 20 trishaws IrE Dahialod 6 follows.
Trble 2: l]nBroupcd fnquency disribution lbr uishaws.

vehlc{..

3-5 02

4/ 02

411 0l
52 0l

03

-10 .qr.
{)l

02

03

(i) Lhlculatc the range of the middle 50% of rhe amounts of carbofl nxlft,ride cmitt(d by trishaws

Inter quartile Range

Q1- Middle value ofthe 5th and 66 data points (5.25th Data Point)

. 
5.2 4.8 4.14.1 3.5 3.5

A1= 4.e=o.25"( 4.s - 5.2) L 4.8

Q3-Middle value ofthe 15th and 16th data points (15.75th Data Point)

6,3 6 5 6.57.47.47.4
+
I

Q3= ) + 6.36. -56.r = 0.75*(36.45

Inter quartile Range = 5.45 - 4.9

Therefore the range of the middle 50% of the data 1. = 55
tii) Cornplele thc following table using the dara given in th€ Table 2.

Tab{e 3 : Croupcd frequcncy distribulion frx trishaws

Clrss lilttil Numberof
yehickg

3.r - 4.0

4.t -.t.0
5.r - 6.0

6.1 ,7.O

7.t - 8.0

(05 ndrks)

(05 norks)

(os morks)

(05 ma*s)

(05 mo*s)

(05 matks)

(05 na*s)

Class limit Number of
vehicles

3.1-4.0 o2
4.1- 5 0 03
5.1-6.0 09
6.1-7.O 03
7.1-8.0 03
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(iii) Using the gtouped frqluency distributions givefl in TaUe I

of vehicle has the hrgher disp€rsion io amouots of carbon

The maximum range for petrol cars6.9 = 0.1 - 7.0 =

The maximum range for trishaws4,9=3.1-8.0 =

Therefore, the dispersion is higher for petrol cars.

Alternative method

and l'&ble 3. dercminc which type
monoridc. .lusti{y your ansr'Yer.

(05 motks)

(05 natks)

(05 morks)

The minimum range for petrof cars5.1 = 1.0 * 6.1 = (0s mdrks)

The minimum range for trishaws3.T= 4.0- 7.1 = (05 no*s)
Therefore, the dispersion is higher for petrol cars. (05 mo*s)

(iv) Ob(ain a single gmuped frequency distribudon for two types of vehicles usingTable I and'fable l.
(lt is enough ro show the 'class limir'aDd the 'numb€r of vehicles' in thc ncw distribution).

Class limit Numberofvehicles
0 1- 1.0 02

r.r - 2.o 03

2.1-3.O 10

3.r.4.0 22 120 + 2)

41- 5.0 11(8+3)
5.1 6.0 14 (s+9)

6.1 7.O 05 (2+3)

7.1- 8.0 03
(05x2=10mo*s)

(Totdl morks 60)

Parl C - 866.t

7. Bi[s€d on cu[en! Investigatioos, it hus been report€d that a larger amount of plastic dumped into
fte ocean hrls b€en colle€Lsl on th€ kinc Octan surface. lt has been estiroat€d lhat lhe amo nt
ol plasdc noaliirg on tile ocean surfacg is approrimately 80,000 oe{ric rons. The regioD with this
plaslic garbage coll€ctod ir known as the 'Crert Pacific Carbage Parch'.
(a) (i) ls pla,sric a synthelic FDlyrner or a naruml polyrner?

(ir) State oGc rnajor dvantagc of ilasdlr
Eosy to monulocturc / Iow cost / con be used to mony purposes/ eosily rccycle/ light/low weight

Synthetic

tiii) State ffi€ mai)r JisadvanBge of dastics.
Non-biodegrcdoble /exist longet time in the envionment.

(ivl Stane tro actioris that tao be (J.tcn to minimize th€ eflvironmci{al

(10 motks)

(Any one, 70 marks)

(1o motks)

impart of dastics.
Recycle/ reuse / reduce the use / use b_!odegradable alternatives

' , ,. , - (Any two, 10 x 2= 20 motks)
(v) Slrtc ofl€ Fxisibl: cflc.c{ on hurnan duc to buming of plastics.
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Production of poly orcmotic cohpounds (dioxins ) / producti@ 4 toxic compounds (goses)/ incteosing
the risk of conce$.

(Anyone,70mo 6)
(vii Whal is the im[Bcl (f th€ 'Cr.rar Drcifc Oarbage trarc}'or rhe fsh popdarim in fucilic Chc.n?

Reducethe populotion density (lowet the number) ORloxic dnd rcduced. (Any one,70 mork)

ftotol mo*s 7ol

Drinl(ing wfler is a limited natuml rens*ublc rtrource-. Ndjoflnl Wa|er Supply End Drainage
B(xrid disrributes w-dtcr suilnHc to drint rrfter prncessing

[i] Water cycle is a Mlural $cle. De.scrihe it

Exploin the woy to show how woter exchonged omong the vorious potts/ phoses of the noture.

170 morksl
(ii) What are thE two €tions responsible lor rhe pef,rmnent hardn€ss of waler?

Ct'ond Mga. / Co ions ond Mg ions/ Co ond Mg
mo*s)

(iii) Name a chemical thal is tlrad by thc NarioDsl Watc. Suppty ard Draimge Board lo rernovc
mud Fnic,es dunng rhe wuer puriftcatbo pffitss,

Alum (Aluminum sulfote) OR Poly electrctyte (10 morks)
(it) Water distribxled by tlE Natioml Warcr Supdy and Drainsge Btrrd mu$ not be uEed ro

wash rtbiclcs aJFl ratsring planb. Bri€ny explain the r€asoo fo{ rhis_

Drinking wotet ts o limited rcsource OR Govemment spent money on prcduction ofdrinking water.
(Any onsweL 70 morks)

lfotdl mdrks 40)
(c) An activity pedorrned by a studertt lllint the vraste pl&qtic bottlca is dc$ribed below.

A tN.d p{astic bottle fillcd wilh waler was tighrly closcd wrth a lid aDd dippcd in the cisteri of thc
r('Jld by tl|e xfident- Ihis Educ€d rhr volumc d lvarrr rcquirEd ro 6ll dE cisrcm by I lirre_ fhi. to
lhis.lhe Nnrou|lt of *at{:r requircd to llust rhe tdler ixlce can b€ &duc€d by I liue.
(i) What is thc anoonl of wate. thal mn bc snvod in a school. which uses the tcilcr |fftr

trmes pff rby, fi.,r :lO dayr?

11x 1000 x 30

= 30,000 L

(ii) lf orrc unit of la,irter is lmo litrc" what is thc
mcthlxJ for 30 da!s?

30,000 (L)/ 1000 (L)

= 30 units (10 mo*s)
(iii) tls€ of liquid s{Ep to trAlh haBds afF usilg tdlct is a ctmrtrofl prac{i(e. St c (xxi cnlironmsn|al

tssue lhat call ocrur as a rssult of th€ lEl€re of $aste waler cotttaining liquid stap-

Releose of dissolved oryonic compounds to the envircnment OR

Addition of oryon ic (non-biodegrodable) compounds to the envionfient OR

Woter pollution OR

Soil pollution OR

lncreose the sdlinity of soil

(Any onsweL 70 mo*s)

to)

(Any dnswet, 70

(O9 + 01 morks)

numbcr of units that car br savfd b) this
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(iv) SuEge.sl a mclllod lo rcus€ wasle weter cofl|linin8 hand rrarfud liquid soap wilhin lhe aoilel

to crlcolfagc thc wet3r' maiagsrncnl.

Collect ond use the wotet with soop toflush/cleon the toilet (1o no*s)

(Totol mo*, 40)

E. Resourlrs rcquircd lo start an industr) cqn bc divid€d inlo fivc Eroopd acoo.ding to llrc 5M concepi.
(a) lwo e$;enlial rcsl)unI, gm lx listcd by this cmceF arc lklxlds ard Malcriais

(i) Aa.'ordint to thc -5M corrceJlt, wlBt rrrc the oth€r drrcc resource groups rcqutlql to stan
an indusry?

Money, Mon )Power( Mochines (05x3=15ndrks)
(ii) Slate tfio faclds that must be coflsidered wlEI| sclec'ting |aw matctlals.

Eosy to obtoin (eosy to dccess), ovdilable in lorye scole, high purity, Iong term olfordoble
(Any two, 05 x 2 = 10 mdtks)

(iiil In the nul€m JM mnocpr. Methods sfld Materials arE ccnsiderEd as dlc group and Ma*edng
is includcd as a new prouD. EJtplain thc importanc€ of this Eroup-

The prcduced goods must he sell in the morket to moke the industry commercidlly vioble. Morketing

prcvide the rcquircd publicity to sell the prcduct.

fialr|el pdirls cxn b€ rccorercd usirg distillation and qan be

uscd again for loiflt Frodoctio.r
(i) What is thc furrrirrn of organic solvrnt pesent in enanel painr?

To contrcl/reduce the viscosity
(ii, Wh is the solvent ur€d in emulsion mint?

(1O motks)

Woter 110 morksl

(iii) Wh) is thr us€ o{ rrmulsion paint is morr: cnvirmme nlnl friendlt comFltd ro the cnarncl Fint?
Do not rcleose oroonic vobor to the envi@nment (1o mo*s)

(ivl Slale two advamages that a pfoduer can gain by using oqanic solverlt re!:overed fro{n cxpird -
paint for the p(drEtion of eoanEl Fiflts in Sri l-anka

Reduce the cost to prccess the woste / Reduce the impoct on the envhonment /Costfor the rcw moteriols is

less/ fime spentto import nw motetiolis rcduced

(v) Wh.al is fh€ rnsin p{opcny of the sr{vent llEt must be considcred whsn
ftr the pr(xJtrclion of a pai|lr that dries guicuyl

(AnytwoOSx2=70

s€lediog I solrenr 

I

Low boiling point OR Evoporote quickly

(vi) Su|te two physicchemical ciangss that take plscc during he drying
fter aldicarion

Evoporotion / drying ol solvent,

polymeric mote ols closely pocked on the suioce (produce crcss links)

Fotming dty point lilm

(10 mo*s)
pracess of cnarnel paint

(Anytwo05x2=10mo*s)

(15 notus)

e)6rz- Aer A8&A etcor ao@t gbd,r 6/o89 .
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lTotol morks 60)

{c) A mclrrcd suglltsld tw a sludert lo aPply suFr phosphalc

fedili2rs !o a oritivatiod locatsd (m 0 slcaP nx)unlaio r€gion with

higtler nrccipiralioi is shown in tlE, disgrBm- Wat.i is Pql'Ed
in(o day pd.s wilh fe'rilizer burial in llE Srou|d pqtlld to

rh€ culnvalion. Wat.T with fefiiliEr i5 slowly &ippcd into tlN

vil thmugh thc walls Df daY FrJ
(i) SlA(e (rne ocon(xnh?l and envitqtmcnlal disadvafloge t:Ech

of (5i0f, laa8er amtxlnG of fcnili2:crs Io ob{8in grcuder yields-

Economicol disodvontooe: Higher cost Ior JertilizeE or Higher production cost

Envircnmentol disodvontdae : Reledse nut ents to the envircnment (Eutrophicotion) or desc be any reoson

for Eutroohicdtion.

(05x2=10morks)

(ii) Name the city itr whic'h the lary€sa aPpetrtt dcFdit consi3ting

plKxiphalc in Sri lnnka.

Eppowolo

whal is tt|e disad\anhgc of dition of supcr pb6Phal€ krrilizer
on a srcep .noontarn re8iofl hsving s high paEciritadm?

Feftilizer con be woshed owoy with the tuin woteL

llow can thrj disadradrgc siqtEd in Dan (iii) bc minirni4d by dE

sludgnt?

(70 mo s)

to a cullvaltofl ltrarcdl(l I

(ir)

(10 ma*s)

.ielkt| FrrtBed bY lhc

Feftilizet is ttdpped inside the cloy pot OR fettilizer reledsed slowly to the soil.

(Any rcoson, 10 motks)

tv) Stde a Fxsible disadvafitaBe of tlk) meih|ad propGed by the sn$€nt'

Fettilizer is concentrcted ot o single locotion OR Feftilizer is notsprcod oroundthe plont root system

(10 mo*s)

(Totol mo*s 50)
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P.rt D - Esy
A stadium in Sri l:nta is fihcd willt 4lighrjlg pol6 8l 4 @rD6s lo povi& unif$n lighring ro the

'piaygftrlnd iD the dgIl. Each pol€ has 60 runbcrs d 2 lW Halide lalnps. Spcclrlor slsrds ard orher

aftas havc 500 numba.s o{ 100 \y CFL lantr and IJo rumhcrs of m0 W irdusrid fEns.

(a) Wh('l all the IafiF and fsrrs u€ slvirclFd ON fo.6 hqln for a ri8ht malch, €lculatc thc
eleddcal cdneumptiofl 'rf the followinS ir kwh.
(i) by dl the fnns in thc shdium

9

200Wx150x6hrs

=180kWh
(iit b) all tlrc CFL lamps in rfte sodium

100Wx500x6hrs

=300kWh

(iii) by all th€ halidc lamp6 in lhe sradium

2kWx240x5hrs

= 180 kwh + 300 kwh + 2,880 kwh = 3,360 kwh
= 3,360 units

Total electrical power consumption for a month i5,

= 3,360 x 10 = 33,600 units
The monthly electric bitlwiI be,

= 33,600 units x Rs.45.00

= Rs. 1,512,000/-

= 2,880 kwh

(fotdlmotk 30)

(b) Every nrc{rlh. t n right r4atches arE played in thc sdium uddcr f,oodlithr. If thc Ficc ts (n& unil
o{ electric power is fu .15, calcllare dE arnounr of rhs honlhly el.crricity bill for the sMium.

Total electrical power consumption per match js

(05 nork)
105 Motksl

(05 mo*s)

[05 Motk]

(o5 ndtks)

[05 Mdrks]

(05 no*s)
[05 Morks]

[05 Mdrks]

[05 Motks]

[04 +07 Morks]

(Totolmarks 25)
(c) (i) Narne tlrftc selrccs. which trc mdnl) uJ+{ !o p{oduce electriciry in S,i lrnka.

Under the govemmenr '!l@rya 8&16 Sentrarnay8' proj€ct, il is suggq{€d lo irstdt sdat
F[ft]$ on the relJ of th. spectB(or sr{rds, A solar paftel of I kW |rirh lhe surlacc alla
rf, t m2 car gcn(Yatc 120 kwh €lecltical eDecy in e fi|()nth.

Petro liu m/d iesef /b u rnt oilfossil fuel, Hydro power (water), coal (OS x 3 = 15 morks)
iii) w'ite two adyantit$s and two diriadvantBtes d u-sillt rolar panets.

Eco friendly /economical in the long run / ene€y source is freely available/ renewable energy/
reduces electricity bill/ low maintenance cosr (Any two OS x2 = 70

'. mot//sl
('ii) ('dculatc tllc minrmum number cf solqr pancls rtqdrcd to be Insra ed ar (ne $adrum ro

rnccl it3 mo[thly cl€:crical c€.rsumptioo r€quirement.

Minimum number ofsotar panels required = 33,600 kwh / 120 kwh (05 mo*s)

[05 motk]= 280 panels
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(iv) Ass$mi 8 thal all lht solat pdllcts alc lo ba fxcd oa]ly witdn the roof ara of th€ stadium'

cslculatc thc minrlnum rsrf erea neri€d to hdd ttrc G$ited flumbet of soiar pstEls

(O5 narks)

[04 +O1
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obLliffd in IEn (.Xiii) 6bove.

Roofarear 28ox8m2

= 2240 mz

Mdrksl

lvj If the cost of irl(tallin8 I kW solar Fnet with rtquitst comPoients to co tlcct lo O|e

n&lio'|al grid is Rs. 3O0 fil'
( | ) l{lMl rs lhe Kxll (n!r for hstallin8 *le minimum nurnbet of dar Fnels to m'ct }c

mqlthly r€quircmcol of th€ stddilm?

[10 Motks]

[04 + 01

Motksl

(2) ho* long wmtd il Nale in yeats !o rEr:ovs tt|G ilvestmcdt on tl€ instdlalion ot eolsr prulcls l

Rs.84,000,000 / Rs. 1,512,000 110 Morksl

[05 Motks]E 55 or 56 months) d 4 years(

({i) Nel-Mc{cnng ptsn allo*s collslmcts lo 8etrc|'ate cl.clricity lftrDoth $lat poncls ard sel off th€

lower gcfcFarcd ain$t fh€ power consum€d frDfi the natiornl gtid Cor$ ner psys only fl.}f

itre .nei. numbcr of unrrs {diffcnflce bc*yean impqr or|d gxpofi clcctdcal qErsi) e}ery rnonth

Whar is lht trmin Idunt4Sc of using tlE nct-rnetering aFanterncnt ar thc sltdium?

The excess electric powergenemted duringthe day time is readily exported to the nationalgrid.

)2 
'motks)

Rs.300,000 x 280 panels

= Rs. 84,000,00O/-

10. (s) T*o cubcs A ar|d B edcJt havint votume % .r€ tEade of oEteritls d deisiai€s

pr and &, EslEctively. la€s. t$o cub€s are keF clcar lo the midd€ tf,
a lall ve{sel fill€d $i$ wartr as shovn in tt|e RglcE 3!d Sen y rcl.4s.d
lhrm.

{'msldcl tlw thc densitf of *al€r is p. and p' > p, ard Jtr < p.. g is lhe

graYitdiooal acc€lcrdioo

(i) wtite exDtl$sion-s for tl|€ weighls of d snd , t|siog d|€ givci tcrllls

Weight ofA: Y p19

Weight of B=V pzg

(ii) wrilc an exp{cssiof' for ths upthtusr aLling o ,{ sd O

u :v P*g

Slnce p7 > {\n , weight of A U <

5o cube Avertically fioves downward.

II

(iii) (hce ,4 and lJ are rcleared, whar rvot-tld be ttlc dir€€liq|s .f rbtioil of th€ml Justaly yq|I
irnswcr by considcring thc cxpressions oblaincd in (axi) aDd (axii).

(05x2=l0morks)

(05 mo*sJ

(10 mdtks)

(05 motks)
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(h) Whcn a hydmmdcr f,dls in water,25 cm d its Slem is dippod in watet whcn tt ll6ls In

andher liquid, 20 {m of its slcm is dipped i$ tl|c liquid. Fiod the relshy€ d€'|siq d th€ liqukl.

Since pz < pw , weight of B < U

So cube B vertically moves upward.

lx pwx25 = d.x pwx20
d = 1.25

(c) l"or whal firiFnde th€ fallowing apparalus ate used?

(l ) l-acrffneicr
(21 Mcrrdac
(U Lactometer rTo compare /to obtain the densities of milk
(2) Metrolac:To compare/measure the densities oflatex

(10 no*s)

(05 mo*s)

(Totdl notks45)

(10 ndtks)
(05 mo*s)

(Totol morks 75)

(10 morks)
(1O mo s)

fiotolmorks 20)
(d) Ttr figure $hows lh{'shspe of a roof snd lh€ sirflow over it during a cyclone.

Pdnls X srd f a|E d'| il same srr€emlirle ol tfie wind ffow and thcy are fer ap6n enouth tcx

neg.lect rbc diflerencc in their tEiShts.

(i) At which poirn fie wind flow has higher vcl(x]ityl

Point X
(ir) At whicb point lhc wi[d flow has hrghcr fnEssu€?

(05 mo4s)

Point Y IOS motks)

(iii) lf r', and '2 are thc vcl(rcities and P, and Pt &r tlE prcssorEs ot lh€ wind flow aI X
and y rcspe.tivcly, wite thc Bernoulli cqsarion. lfl p be rhe densiry of air.

4 +)ovl = ez +)oo3 (10 notks)
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(iv) lf thc cfrfdivr arca of thc rcof ie 200mr. the vebdly of witd fo* at

and *le deffily of air is 1.3 kg mr, calculaF the fotEe s.rit!8 otr rhc

norv (Co5idcr thc vclcilt of wind irGidc Ulc ho{sc os zrto).

Considerthe pressure in the house is P'

Barnoulli equation forX: P1 +l x 1.3 x 100,

Fin. ,( is 360 km h'
rpoa du€ to the rvind

(10 mo*s)

(10 norks)

The pressure d iffurence betwee n inside and outside of the roof = P' - Pr = x 1.3 x 1002

ftoma s)

Force = (P' - Pr)A = :x L3 x 7002 x2OO= 1.3 x 106N

(v) A studcnt lals thd the rcof of s ho{se is ssfe if the windows and doors arE opsn€d
during a ralid win{l now. Do yor agte witl &is $at'rrErt? Ex@in yof answcr-

Yes (05 notk)
The pressure in the house is reduced when air flows through it. tt reduces the pressure difference
between inside and outside ofthe roof. Therefore, the additionalforce applying upward also reduces.

(75 md*s)

*r**

5o the roof is protective.

(Totol no*s 70)
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