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A toy car showl in figule (a) having
a.o isolated metal axle P(2, r|avels wirh
a oonstadt sp€€d o along a sinusoialal
path whoso verticai cross-sec{on is in
zt plane es sho$'n in figure (b). At lim€
t = 0, thc a{lc PO coincides with tle y axis.
If a uniform mago€tic field of flux
density B exisfs throughout the region itr
the +z direclion aDd nomnl to the.r) plsDe,

th6 variation of tle induaed eJn!.k\ al
end P of the axle with respect to end P,
with time (t) is best represented by, (Neglect

the effect of the Earth magnehc field.)

A, B, C ar\d D rcpresent vertical cmss s€ctions of fow ideatical paralle{ rectangular meLl plates
plac€d normal to the plane of the paper. Each of the plares R, C, ard , has a small hole ar
its centre. The rhree plales ar€ arranged so that their holes are coaxiaily placed as shown in
fig'rre (a). Plale A is groundcd and the entire systgm is in a vacuum. A stationary electron is
created at irme t = 0, al the pcition O on the axis $rough the holcs as show0. Which of lhe
\oltages VR, Vc and yD shou.ld be applied to the plates lo obtain the velocirt (u) - time (l) cu.ve
shown in figure (b) for the eleatron? (Assurn€ that the given volrages ale suitable for practical
use and that the edge effech and gmvitational efrects can be neglected.)

Egure (b)

va vc VD

(l) -3kv +26kV 0v
(2) +25 ky 26kV +3kv
(3) +25kV +24ky +200v
(4\ +3kv +2'6kV - 2.8 kV
(5) +3kv +32kV -22kV
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General Certiflcate of Education (Adv. Level) Examination - August 2018

Marking Scheme for Physics II
lAll,/l-&rlrrdEry

bwdfi@6ttbfrW.
(A.c.a..d{ rb b !rrtt}'; t - loNtl:I)

f . Ar cf,'c'i'n dtd ldup d thtt Tint ucd ir e rlool lrboiet fu Aor! i!
6tlrr (l). As dgffr, rr ad q E?Far fu Hgb b tu rt It d thr tdcrd
irliaor 6m dF srLf ! l4dd !tu in &. b&r fipoqdtdy.

(4 G) WE' i. the Frpors d tlinS a ctit h Hnl @?
To maintain liquid columns in the arms of the Hare's apparatus Olt
To maintain liquid heishts at a constant value OX
To maintain Dressure inside the tubes at a constant value O.lt

To block the air soin&into the tubes from outside.

(For 4!y correct arswer).................... (0 1)
(No marks for the answersjust explaining properties ofthe clip)

(ii) Th d€rdder of vtd6r md ta liqdd rE + d d, Eerdiydy. It t, md Ar
rEp(Es€nr lbe beifhr d fu rrrc( m od ria lis&| cohm ia gla's Oha c
n6wrd atqD {E ltrr* lft d fu rrsF.cairc id.siar, rlsiw !a cfiFnlsrioo f€r
4 iD Filu 6 h., d., \, tt.,4 xt.

P + (hw #x.)d*g = P + (h+x)d1g ...............(01)
(For correct expression. When awarding this mark, disregard the P or the symbol
used for pressure. However, P or the s),mbol on both side should be the same)

n,=?n**(**-",). .........(or)
(OlR any other conect form oflL)

llt t
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and liquid levels in the beaker. (01)

(Measuring scale should be readjusted to coincide one ofits marks with,{.1)

(iii) lf rhe erpoctcd hci8hts d rfu
differ€nt to each otlEr. morc
when planning out,(h€ experinefl to
is the heighr you pay ,no|€ attentiol
Explain your answer giving reaso s,

Answer: Larger heigJtt

Explanation: It will reach the maximum height of the tub e first OR
To obtain best possible/largest spread data points for the graph.

(For conect answer and explanation)..................(0I)

in 1ub6 lDd

r rtrc crpqinoo'r 
".*rJffiff

Indicators have to be readjusted until they touch the surfaces of tie water

apporah|s-

FituE (2)

0l-Physics (Mark;ng Schen'"y 1 c- c e. 1aa,. r_"uffi
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Haft's apparatus ayailablc in the schoot :

Suckine with mouth

lmprov€d vcrsion cf, tha Hare! appot"tus :

Adjustinq the speed of the water jet OR
Bv adiustine the tap. (For ggy conecr answer).............(01)

(ii) Givc oG rdr .dr@ge of rldry thc inFrod ldp ru irned in (A) ov.r th.
apFrers gqEafly svailsltc in tb sc$od ler&y.

Sucking is not necessary OX
Relative densify of a poisonous liquid can be determined Olt
Inhaling vapors of liquid (poisonous) can be avoided OX
Independent variable (&.) can be set to a desired value easily OR
A set of equally distributed data points can be obtained easily to plot the
relevant graph.

(For AIJ conect answer)...................(01)

C) A grrph plded uring flstt oocd
iE (D) abore, is shory

, of k riquid columns 'l' a''d 
'r

4 (x l(F m)

3m

tr, (x l0r m)

Confidential

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

90 r4o tgo 2& 2lx) 34 340 .tl|o {m
(i) lh rhis erpqinult Jlou alr FoviH wi6 . s(rlc eldct €n rtEur $c lcngrf

wilh an acdrecy cf I rEfl- Wld is thc nErimm lha{qd cror assaiafeC wiff,* m@surEnrcols takefl in ftis exFirrE t?

LI 7

/ 100 = 0.01 OR 1% (No marks for other answers), ......(01)

0l ' Physics (Marking Scheme) lG. C. E. (Adv Levet) Exarnination- 20t8IAmendment shoutd be inctuded
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(01)

(ii) Llsing the two poinls P and 0 on tb€ graph, calculat€ thrr€lativc dc'Dsity of sulphuric acid.

Relatir e densiry of sulfuric acid. j!

= 1.84

(01)Stirrer properly drawn as shown

(To award this mark- the handle of the stirer should be above lhe water

Ievel l, and the size of the ring of the stiner should be large enough to do

the stirring properly.)

(For identifying gradient as l/relative density)

Total: 10 marks

2 Reurc (l) shows an bco|Eplcte diag"nr d Etr erpcnrncntd s{rup
thal can be used to verify Charlcs's law.

(a) trpto whal levcl A, 8. C or D should warcr be filled in the
cylinder In ordcr to Frfdln the erperinEnt accrysicly?

Up to level ll
(OX watcr level marked at the point I in the figure below)

(6) Draw in nSurE (l), the imporuDt miscidg ire.n, in rl|€ incompldc
diagrarh (with approgisrc siz€) ciber rhan wrtsl t8r yoo lrould
rcquirE in this expcrimarlt-

0 l-Phys ics {Marking Scheme) G C.E.(Adv.Level)Examinatron,20l8lAmendmentshouldberncluded 77
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r.) Cive.tro €dvanrages of using a mcrc{x') rfir@d ovc, a waler
rnrcac In thls cxpeimen{.

Relatively high pressure can be obtained from a small mercury thread OR

Measurements can be obtained for relatively a large range oftemperatures OrR

Saturated vapor pfessure ofmercury is small OR

Mercury does not wet glass OX

Boiling point ofmercury is high Ort

Edge ofthe mercury thread (silver color) can be seen easily.

(Foranylygcorectanswers)......................................... _(01)
(Co.rect Ig!gy4!l! negative arguments are acceptable)

(d) As the temfrerattrrr is incrBAs€d, rnercury thrgd will also expard.
Lxplsin why rhis crpansi t docs trot a_fiect rfe fnessurc Jf ne
trapped air column.

Mass/weiqht of mercury thread will remain constant Ort

Density of mercury thread will decrease (as length x density x g consranr).

(For any correct answer$ .................0 l)
(e) In.this cxFriment, you arc askcd !0 tlr€durc tl|€ l€ngfh (/D) of rhe Ui4peO alr column

and iL\ temrErdrure (0 'C). Wrirc down thc rmin 
""pu 

in"if," erperime a.t Focedurcswhich you should follow ro ensurc thal (i) rhc $finornetcf rcading irsslf prevides
the temperarur€ of rh€ rrapped air column, and (ii) length /0 itself is'the eract b,ogth
conespondin g ro d "C.

(i)Stinine the water in rhe cylinder 444f,
moving the Bunsen bumer in and out ofthe system.

(tf !9j! procedures are corect)............-............(01)

(ii) Ensuring a steadv/stationaiv mercury thread in the tube (while maintaining a
constant temperature in the water/thermometer) . . . . .... (01)

Confidential

(, lf 0l. leng$s of rhe
diameter at 0.C ard
terms of yr', lo and d,

dry air column [apped inside rlrc capillary tube cf uniform bore
0.C are t and lu 

.respcrrively, write down aD erprcssion for /d in
wherE L is th€ vdum€ erpansivity at conslaot pressure for dry air.

L6 = to(t + ype)........ . . ... .. .....(01)

01'Phvsics (Marking scheme) c c.E (Adv Lever) Examrnation-20rs lAmendment shourd be included 18
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(t) Dtaw q rBAh *.*ct d lb cr[G.!rd Sfeh rrylth ,, m tb ]edi rd C iD 'C m th rflir.

(For sfaight line with positive intercept (c). No

marks ifthe value of C very close to 0 or straight
lines witha4g999p14!ly high slopes)

(01)

(hl A stuiLor &ci&d o Bsc 6c cqi0rry hAc ltonr h ffu|r
(2Xa) inftrd .f tio tubc dEr? in ttEm (t)O) ltr dtu cn$rtsfi.
wtfn Ffing r r.r d fiediBt, i| & dsb sdrrea{8cortr ol mr*
ddvdrllc$r? tdi.n you. sma'.

Ansv)er: Advartases
Et F 2Gt ltr* 2(b)

Explandtion: Fractional efior associated with length measurements gSqbglgduqgd

OR For a given temperature range, gha4piLlg4glbl4illbqk4gg.

OR

A n s b' e t : Dis adv anlages

Explanation: Taking several readings for the temperature measurements to plot a

graph will be difficult On Mercury thead will be pushed out from the tube even

for a relatively small increase in temperatwe.

(For the correct explanation/s qilb appropriate answer/s.) .......... . . .. (01)
(Awerd this mark even if a student has provided bgl!!3$Eglq)

(t Can you FEtfcrn ltir crFrirrcnt pftp.rly uiug dt d€dc h. phtc ir# C r Srmsa{
bumer? Etdail yo|ll alsl,ir. . I

Answer: No

Expldnation:
Controllins the temperature ofthe water will be difficult OR

Keepins the temperature of the water at a constant value will be difficult OrR

Heat flow to water cannot be stoppc(Lsuddenly by switching off the hot plate OX

Removinq the hot plate from the set up to keep temperatue constant is impractical

(For gly correct explanation) .............. . ... .. ... .......... .(01)

Total: 10 marks

0l-Phys'cs (Ma.kins Scheme) lC. C. E. (Adv Level) Examination- 2018 Amendment should be includ€d
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3, You rre elltrd to find thG

Efmcrivc iDdcx of gb!3 ||rirg
a rrdsngutar Uoat d SlasE sd
a trardling nisFpe. A:rnll
aniout of lympqtum Fwd.c
ad a dccc d ?hitc Fr qn
to ltc sizp of fre tl6i Hod(
rte dso proeidrd. A lcd.r ',c
is [urkcd iD thc middc oa
rhc vbirc Fpcr. Dlsgrn d a
trsvellint mi(,osaopc th g
ta lrscd in riis €rpcdncrn is
shorm in fi3urt (l).

Confidential

(d) ldedtify tb Frs tuart(cd sith t, ,, C aod D, Ed t lc6y dale er+ ftdi{rs.

Identification Function
A Fine adjustment knob To perform the fine adjustment in vertical

direction O.i? For fine focusing ofthe image

B Focusing kr.rob/
Adjustment knob of
the microscope

To focus the image of the object Ol
To get a clear image of the obj ect

c Levellinq screws To level the travelling microscope setup

D Spirit level To veril} the levelins
()

[If any three (identification and the relevant function) conectl......... .. .... ..(02)

LIf any two (identification and the relevant function) correct]..........................(01)

c

0 I -Physics (Ma*ing Scheme) | G. C E (Adv. Lev€l) Examination- 20 | 8 | Amendment should be included 20
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(r) Bcfor€ 
:E{ting ftc crptrimctlt, rvhitc familiuizing Fil! a tsvdlirg miclosq! r itudcDr

obscrv.€d- that whcn thc finc adjrdnc, koob rclevant !o ahc hcrizdtal mv€t||"ot ,,asNflled, 0l€ cstE6pording vemiet scatc did oor move, Giv€ the tffin fd $is.

I7l-ockine knob is not locked .. ...(01)
(No marks for ofter answers)

kJ Ao €nl€rlcd figulr cf, fh€ Eain scdc ard thc vcrr|ic, rcsh
af a travclling micrsaoF are slpwD. Cslcid.lc Iir t€dl
co nt of lhis Favdtint microecoF in canfiodrt3.

Minimum readins - /0.5 -:i!) =9i- \ so .t so

(01)

= .001 cm
(No marks if the coneot derivation ofthe Ieast count is not shown)

(d) What is Oc aA.;ustmat that ,ou Fdofin m lhc eyEiece befoe sarring t[e crpEriruent?

Focusinsthecrosswireofthemicroscope.-..-.........................(0f)

@ Ir: ll "t *^t* ro ptacc u€ gi!'€'r vc[ing micrccoFcand obrain the first merurumear with bcfcit plrcing thc
Slass Uc*. Writ€ down the main st ps in ),o,r c/ould followto lchieve this^

(Unlock) the microscope and adjust the microscope assemblv until an rmage of Xisseen.(Lockit)usetheknobl,/Bforfinefocusingoftt"i.ug".............(0f)

Confidential

(When awarding this mark look for underline terms in the
answers in this part orland in part G) below)

0l-Phvsics (Ma.kingschem"ltc. c. e. tna'ffi
27
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Total: 10 marks

(, Rdcvafl p6itiolls of 0E rnain scalc drd vc'nier scalc cfir|Fdiog !o lh nEsutl ncnr
n|cNflimod b (?) abow arc shof,,n belotr,. WriE do{tr the nadiag conspmding o rhe
rn€asulern€ttt in caulhatrc!-

Reading = (4.65 + 42 x 0.001-) cm

= 4,692 cm........ ...........(01)
(No marks for other answers)

G) Aflcr takirg th€ 6r9t q&a$r'lft@ fiHtiotrld ia (r) abovr, wfiE down tbc iqoriarrt
s4E in tlre 

-cxp€ritDeDtsl Foc€duls prrtsinil|g to the o&tr t o ncarrffi 6d yo|r
nerd to pcrfqlrr-

(i) Place the elass block on the mark X and take the relevant reading ofthe focused
imageofX(asmentionedaboveuselwithoutajustingtheg).................(0f)

(ii) Sorinkle a small amount oflvcopodium powder on the glass block and take the
relevant reading ofthe focused image oflycopoclium power particle.........(01)

(t) Rradrgs of tne dcystrr tfuE mcaslttE ,trrs obtainql by arnhff stdat *b pcfonni4lhis erlqioE sr? givca bcl6,.
4.606 crn 5.496 crn, TW sl
Usitrg ibe& [qorcDclde. calculrtc 0|G rcfncfive inder of glass.

Refractiveindex= ffi=## ...........(01)

= L.52

0 | 'Phvsics (Marking scheme) I G. c. E (Adv Lever) Examinarion- 20 r 8 I Am endn€nr should be incruded
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F.3 oa ttr IJV &t rc|. A d.s y Drfsd
(B) lr td FFdqdr b U dtG oa &

Frut! €) E|Jr! (c)

(o) Idrdy tb oo*rpwd .f"

Rheostat .........-..(01)
(Do not accept any other answer as correct)

(D) llory ro|dd trr clailE 6c rwio.El ryG6d d rba &c n
By XlRheostarchansins the current (01.)

(c) Ulb ir ttc rdrrmgc d InviDS for lJ V cdlr t| padlol?

Current can be drawn for a lonser time Olt
Constant voltage can be maintained for a lonser time (01)

v

(d) 
Ll- 9: 1rr, 

r0. P:, lod jf n 1l.od.G. i rs.dt@ DGf rlcdd, rvh ir rb frlqrncy
r+ian rtidr $c lith bclo Utr p stow! In i|8c (C)?

Frequency: 20 x 5 = 100 H2...... ............ ... .. (01)

(.) Dnw a rcugh slrr.h lo $o' bolx thE ydh*6 (y) irdnd by tc phado& drrrdr6bot'r In fxtlt @) vrid wirh due (4. Arsuru rti ru mrfh"ln rairc tf tzk 3V,,

V
3V

3V

toR
(For identification of Z as a periodic firnction of /)...........................(0f)

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

RAqE (D)

nSuiD (A)

0l-Physics (Marking Scheme) c. C. E. (Adv. Lev€t) Examination- 20t 8 Am€ndment shoutd be inctuded 2t
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O ltc d|lF{ d tlr plmrttorb cM ir 6nro (D) L !o* dred b fu i!F! d
thc crrRril !6.ru bdoq N|ntr d i|]tE 'r! rb Ei|tE!, rrd 6o *ocffiy <dr fe
{|C mm66h.r {E 2t rd ?1} rqodvdy, A|'@ tld Sc t'rlE d crFitrG c Is
vsy lug.. \& 2,w volqc, Y, - ?5 V.

(i) \vt!r lype of Es||dorarr tr d h lt $or. dGifl

Step-up hansformer (01)

Note: The diode shown in the above circuit is not th€r€ in the
corresponding circuit diagram given in the question paper under part (f).
As such it has been decided to award the total of three (03) marks assigned
for the following parts, to all candidates irrespective ofwhether they have
attempted the qu€stion or not.

(03)

Total: 10 marks
Additional inforrnation for future refer€nces

Under this situation, take the Zener diode voltage (V7) as75V.

tifl wh i! 6. v.[l! of rh rdb{E tld ..r !. <Iliscd ac^Js b. Za &*?

(ii0 Dr$y r mtSh rt.l.t h ilnx, iDn db drpd rnnrt' vi rrda ?tti tid L lodiclE
tb ,E{tltd. d tlF osi Yolrge o dl. Yr!rji.

V

75V

(r) l ddd|r.'l|t| Dd it.6p.dd &et5 rbr lEs Forlded r l,.$'d F odr(
. d. rn ib dn!.6!.rt rtdd tou ry!. dU ed rAei? ErpL|! Ft dr'r,

Yes, both input voltage (1.5 V) and output voltage (75 V) of the circuit are dc
voltases.

0l-Physics (Marking Schem€) c C E. (Adv. Level) Exarninarion- 20t8lAmendment shoutd be inctuded 24
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frt[! ( l).
Hut I : Thc t!!& or tlqilir oDd tt"

&'|,
Fr.hrt 2 : lt! rylo{[S wBer ml Fon

d|c tt* wlidr k rrt66d to

F.'toft t : TtrF Biig*d||id (dro trom d'
cifirfi rluicrl ir ! 

'tdrotd|r 
$aFrd ystiCd

l9*ra fuib.r wlth holb iradc of rffi ot

*Lr no* b, 6ddtr| dE EtfuD! b fie intdoo rr,aqi,

!. (a) BqnorJlfs .qertq! for I trid toq' .u ta
hYe tHf la(|!l rElht Shrr fu tic Etrl

(r) Sri Ldi hr c d fir oq rdrryced rod
ryarfl dddr 

'll!'d&r 
Hd fq fM dd

Confidential

b'ic*! (s tttft {l)i. $h.t h fln dto*dd tord.r lh Bl{iloftia lE wlic} ft@! fe Oir
ttduatioq i5 UG rudirai inCrdr Bbclmxl. hEdltli$, ! srlddni.l eEca .a alaw ra tu iqt r to* b rflo lc. rftlh rtE AhdloE*!, &E b th.m 3|.. oa rrt r wt$ fu ec wdh d Gt Fird{llriyr.

ii ry-"Ilq... T"! rbr tir-rt {fr r.t .lr-. f.r diriE cr f. llta .b: rhaol5 |Ir. Frh5 Eh(f,! b l|Dt! Ed .L f.|b .a tu s|F t d b ll. r* rrriio r*rqf.
C.'{utulq en inigdioa tFtrtr wlddr aqd|.r of o!ry 6c faIU
I rd : 6 $or! i! t'lrc C2!.
(i) lt rh ftddn of dla wstcr lcvcl id th rlt Ir A. tuw

80 c\F.rriq fc tt Taad u, of dr| cu$tat w&r a
FDtQiErrEdIsdr.

{ii) lt } - l2tm, cd-t-k gc r,dic of u..
{iii) C.k!rri. r|L tjladc ch.rEl' Dcr uft rt@ csni.d by

lDc *ttcr !i pol|tr 4. nE {|eyElD ol Fia. b tffAtldr.
PJ ri! -rldfli itG, ieekli olFr locorpocd rno trrE t, .hc

[|!rE (I).
!o 0a Ehotoftwr &B!b , m.J !i rho{'[ b 6tre (t), A{d|*tta thr nfild lr bp!$d, td nrla ot dF{.d6r of tu n.rd s ltc ht; !d oirln !r.

?{ ind 0.M nrFrlid!_ Cdcdito |l! c!..{f v, d rlr rt|r torv d rb. Doic , i! th ullEt-
I&a t|io |t|!Gd of dro ertaf 1!i/ r ll irtrt I oa 6a !r!|.t aa i!ar-|.'

iliJ CdctilE rhc Plt$o&r p, d rb rar. ttr d ta pot t , ln ib. rubd, .tte !t r{FtHc Ftr|{ni!trldNmt.
{lli) dF rE rt of rh! *rrir

c.

{iv} 
'r 

poirE D furn in 6f|'! (t),{vl p. nU "Oq" 
*roa fy rfi rE { E i|i[ D

. _ .kn*! ln E$!r (t) ril|I (rx!t) abo.,a-(vl) ErCdn hdcily. l* ed tG ,Ldrdw pry!. d OG (a{d|lt

Olfdnr

0 I -Physics (Markjng Scheme) | c C E (Adv. Lev€l) Examination - 20 I 8 I Amend menr shoutd be inctud€d 25
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@):dvz -) (kg m-3) (- s-t)' -+ (kg m s-2 m)(m-3) ...................(01)

Im-'
(Reasonable steps, using base units or dimensions, should be clearly shown in

order to eam this rnark. Equating the base units/dimension s of dv2 to base

units/dimensions of energy per unit volume is also acceptable)

(b)(i) Applying Bemoulli's equation to the points ,9 and @

Ps I hdg = Po +;du?""" """""'(01)

(No marks, ifadditional terms appea.r in the equation.

Any s].rnbol for atmospheric pressue is acceptable)

v 1 -,[ffi .................................. (0 t)

(iD vr ="12 x 10 x 12.8

"r = 16ms-l

(iii) Energy per rmit volume = 1x 1000 x762 :1.28 x10s Jm-3 ..(01)

(For substitution OX final answer)

(c) (i) Applying continuity equation to the tmnel,

Auu, = Asve oR A x 12 - 0.64 x vB ......... ...........................(01)
(For correct expression OR substitution)

pe : 20 m s-r........................................(01)

(ii) Applying Bemoulli's equation to the points ,S and B,

Po + hd's = PB +:dvB oR

10s + 12.8 x 1000 x !0 = pp+ jx 1000 x 20,......................(01)

(For conect expression OX substitution)

Pn = 2.8 x 104N m-2......................,................(01)
0 l -Physics (Marking Scheme) | c. C. E, (Adv. r€vel) Examination- 20 I 8 | Amendment should b€ included 26
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(iii) (r) Pc = 0.75 x 2.8 x Lja:2.1x 104 N m-2. ......................(0r)

(For correct sub stitution)

(2)v": 9.55 x 20 m s-r : 13 m s-r ...........(01)
(For corect substitution)

(iv) Applying Bemoulli's equation to the points C and D,

po ++dv| - p" +:du| oR

10s + 1x 1.000 x vl = 2.r x r}a +; x 1000 x 132.........(01)
(For co[ect expression Ot substitution)

u3.=42+769-200-7L

u2 = 3.32 m s-r [3.30-3.32] m s-r.......................(01)

(v) Kinetic energy loss4{5: ff * roor"

- Ue2 -:,222) x r00o/o = 960/o ...........(01)

(For conect substitution OX final answer)

(vi) Bv destrovine a sisfficant amount ofenerev ofthe water flow within the
Bisokotuwa- (01)

Total: 15 marks
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ia) F-\plain tnicflr.' how th. eeaD wav€s arc cE"lcd b] wind aril rrari\._

6. Rcad tir fol|(xring F!$rgr nnd ans$cr rhc auesti(n5.(ir:.jn tr?r.c\ nrf p.rrcmlty caurdj by wind srd grdvit!.. Wnd-dricca wsles in thc ct€Il as wcll as L3(nrmi$arc! rd lidal 
_rvsrcs 

irr srnne cran e, of gmvrr) $aves. wtrcn wina dows acr<ns & surrace ot rlc
'|r'mn *akr io{zcs of rbc octrn ir .lnrinoourr-y disrurtrd by ftc wiid. und€r rrr;, siiuarion 0r. rorc orlrarlr! lri(l\ r,J rEsron' rhc cquiribiium n! rha i efr<t hai{v€c'l $?te. ard air. As 5 redr. crar wa!€s &rrfl-€tcd Ocr$ waves ca! bc csrc8r)nzcd into two main r).lj($. nsrndl d€r?_warcr *"i.s-_A sUlo*_*ot",

tlt,{ |

(t lm-ltm $h$cas |hs v{lalmsths 6f sha o$-

:lar-lt",lrl* :1*:rrrd oI pnlpqBolon 
'..ca 

sholov.warc, savcs in 
'c 

GEan ofd.Ftr I rs s,\cn by' - {9,r. rhc $crsg€ depu of the oclrn 13 sbo{t Jlm_

Confidential

rt$)

ntdrc tft)

i/,) whll is thc differen$c tEl${rcn dccprvarer salcs snrt shallorr,*ttcr wD\.cs erist rn the c€n7i, ) Whli il(, rhc tirte crus.:r of lgtnami *!v. iornarion rrnlioi{d in rhc tB.!(ate?,r' 
:-o:lj;:1.:'y:t 'lc 

rsuami wales poasibte in cran (dcep$atcr *€tes o.,r"rrio*_*ate, ,,u"or. un.r$Im . Of sFrd of rsunanr ravcs in ms r in rhc (xsn halint aD rrcragc d.p$ of { f.rn!.) Th{.trc;phl of rsonlmi r*a!e rapdl} IncrEascs as ir ipprnchrs rh.tkw wrrer lrrar rhc crE$ hrplainquntiLalilctt \h) rhis lupFens.

f_r ( JL'o,nlr hc hnghr of dlc sutuunr $avc in rh€ rxen Jl { pla$ w}*rr te wnrci rrco(h rs 6?50 nr

l*.:.yJ:i .'15.:il:1#ilffi;i"". ,,h^. 5 .: a;d.,r;s ;;" fr*,ifiii , o",",,

Fienrc(l)
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tr| Ardrhdnf d r t!|Erd *.8 !.kr tb !|tF nfrr h i||d! flXlt r rh tule.6rr$ t i.fry
itry ItE r6(r!&G ldld.t nE l} d l.r Hc! tL rtftrl oa tu ht! nEr d t E.

(ri tl |i. at3l6ii rrr'.tdor fiadord h rydh (t) rbi,! 6! b
Wolittrad & Fr d! tuid qr!. th h igir {3), cC.d|E
t drnc 6r-s h *.. bdrc6 tu lq{ !L tb $dits
$dr !.!.dht lD dlr w rtd ttr ! rd d tb i*. !r r fu
fc'!q M&&. f1* fu F.r d rru*td F!r*, ble r- l0rsr'l
dlElltm.

(4 tCfrnj {3) dlo}i rdrc hrdsr rt.! 6. rrF Htb ii a.ft Uff
€d4rd 5 6rk .dlfdE Etiri birint rltiy lg* a.e ldeb.
wfd F&.DGnrd@ Frtd b upOllc Fr r$'? Elplu Fr 6w-

Vl BJjdy crNdtr lt$ rlrqor *it tt t ,-4. r&C i lma |t|d
€vrr thc rratt csa ra 6. laart $ rhr6 lq fulnE (et,

Hll|t Gl

(a) When wind blows across the surface ofthe ocean, water surface is continuouslv
disturbed bv the wind. The force of eravitv tries to restore the eouilibrium at the

interface between water and air. This creates the ocean waves. ......................(01)

(6) Deep-water wave:

When the depth (lz) ofthe ocean > halfthe wavelength (1") ofthe wave OX

Waves present in the ocean with wavelength (l) rarging from I m - 1 km.

Shallow-water wave:

When the depth (lr) ofthe ocean < halfthe wavelength (1") ofthe wave OI
Waves present in the ocean with wavelength (1,) ranging from 10 km - 500 km.

(One answer from each type must be correct to eam this mark)......,.,,..(01)

(c) Underwater earlh quakes, volcanic eruDtions occruring on/below the ocean floor,

impact ofa large meteorite with ocean.

(@ ShaLlow-water waves (01)

= 200 ms-r....................... ........(01)
(For substitution Oit final answer)

(e) I
As wave approaches towards shallow water, ? decreases- Therefore, fl.14i]!
lncrease.

(01)

lrd
i|daldr-

70x4x

and it is a

0l-Physics (Marking Scheme) | c. C. E (Adv Level) Examination- 20 | t Am€ndment should be inctud€d
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J

Hd

Confidential
1

,, lna\Zrd \;;/
].

.. /62s0\in"lff) .........................(0r)

1.0 m.............................................(01)

Even though the heigbt of the tsunami wave in deep ocean is significantly

large, it spreads through a distarLce of )"/2 (few hundred kilometers) which

makes it difficult to detect. ..............(01)

G) First part ofthe wave shown in figure 1(a) is a trough, and it appears as a rapidly

receding of the shoreline.

@)r =+= "# = 1.8 x 10ss = 30 minutes . ...... .................(01)

Time duation = t = 15 minutes. ............(01)

(Ifthe fqg99! time dwation calculated using the equation 4 award the both marks)

(i) Interference.

Superposition of waves fiom primary source with reflected and difftacted waves

creates constructive and destructive interference Olt

Constructive ina€rference Destructive itrterference

.oR

both

fiiJi.i'll.o V\A
{reflected or ,r*rt
diffracted wave) V V V

(For diagrams).................. .......... (0 1)

(/) This is due to reftaction.

crests varies. As a result, oceaa wave ctests can undergo refraction. . . . . . . . . . .....(01)

Total: 15 marks
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7 ,d, (in(Iitd i:i a hdrrlcul ma,rtffG o{ {E[redrl rsnd. gEvd rfid w'rar. fuirft]rcad (urc'lrc saauctures src

ihRtu.qj ffirFrarrt d Llocrck s l Nr.rt b€rs Atl riid hdi.!" glr€b !l !|scl srd dllclt& $r sttrk
rd r.1rr4' <\l(nr. c(,lrrct( ii *tront under .4|np'tlrir! lA{ {l{l qdc, eirfnsioo rlhjh staal ic $!r,np
n&T r(|O r'Ulltio{r Ar n cofirhn'r|r)r|, {:on ru! mainl! €rl*i gdrFc{$m, N'rl qtrl bqn lrurnli]

{urt.ln lhc t(Tron
(1rlflrJ.r o trli u (Irrxrert f*rrn hdrin8 ridan&ulff !!E r,lcfriofl. arrJ
t.irh.l.rt slrd hu!, frF on ri*n {upf rr5, anil ldri!'cxe{t lo r kxd ty
i$ sln\rn In li{urr lra,. l 

_ftrqr ui { u!on tbe tx{r.rn Faa d dra
ticlrm *rll rlFricnce i|| .r!.l|ii t qtitc th{ lop Fn siU rr!f,aic$fa
., rsr4\r6r,in irr sho$ n srrh d.rtcd hnfs
rlr $lu!h {idr ,{ rlE pl,ra* L'orcrel( t<em {kp or tloaloflt i,,aEt

rulntr,rNf kr (rt(t nrdfr tfu l,oe\, tlil
r ii, Lr irnpm!( rhc irtllett ro rlrrwtr in 6gurB I (s), sr.rt t!tr6 lrc irs{ncd

i6i lhc k'ri'le .rt s' l:jl . *a'n l!,1 reori ai stro{.n rn\r/r
nFlil'2(;rl ll('l lhough cdtlrrtd i! | hrintc . n_lorionship
ol rlr.rrncntr {at uldci iradb foft! ean t! neofiFali
c(ncruc. {st h{a !r wsll bil.rLd lo curLrar.. Urtr di.t q, Fidlf tt'in crlcrnsl lqds loidhsr unlit
.nnctra {B*r.
Wht|lr rll. crrRc flrcI*i rh€ poml P $fi}n i0 fitnrr 2(b), rlc coarrto dl arr(f.

ifl*rd'r.r. ' {i}' ',rd "r
1t

F&|l q.l
tisirl rl|. f$rr{ 11) and 2(b),

{i) a.olqd{td ydrhB'r modd6 oa ritd {tri{ fr.
lil) cdl.luldtc Yourtgs 

'nodul|a 
o{ (qcrei? dc-

4 !@ird ,lDfdrty
tl|. bfarn, lrd oritd
.rtdrC6 A/ u*r

{it writ do*.rr .r crlrElri,tr fo.ttd rdnsilc f(rcc {Fc) @ ccitct}, iD r.rin. d ,. J}Hil;d rlE c.ncrctc.{r. t !r}d AL
(ir) Wnrc dr*n 4d ell'rtlsiotr f(l| |. lcffitc fdc. (F.) oi ltr kl|r lDild erd b'! in Ern, of A;, tddircs rll c&!t.3s'tioD .rf thc fosr rmld {.a1 hri ,., / ind A/,

{#l',0''
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(a) (i) Bottom

(D) (D ts = 190x 10-3

2.ox:.o6

(iI) ftiur to ((xr.y!rE crs{hr$. it tt|g rtsl t!J[,!jl$ forEc (Fi lr mlrlcd by hifi (r)rcre|t nd th{ scrt, dfi!fl
ufi crl]|lt'Es| f(r LI|c laarl Cndh trxrr 4 o! ft. &ioffllcd tllrrt({ haqrl|

(iv) l hr |lr{ oJ cfirrr.rcrt()0 ,,t d lhc EirdorEcd concrlrn hq|m h dn. Sae titari (l), I|r r}tc 6esnr, r.ttir
/ - 2tIX) nfl. radlui ol q cylindncil ntld {.€} tnJ r:6nxn. A1,0. I mor. rl: tt0 rnnr ud ir aiO mnr
tlJ Physiqdl) m&r $hfi corxlirj|d th* erFE$i($ drain r, ,|l (i.Ii,i).bovc ii liJid? tr€ rhed[l| ImrkJixl ak)rc fof thc nirfdr€d (,)ncftc h({tn {d sln$ dst thc crpG:si$ ({rfincd

rn r{'r! i! ph}siffill} rdid f{r rhf, bc,rn.

r:t { {(ul c rlr valrc .d lT ikr four crlflrtaroo. rr } ( jt, rh(n r5\c ir . ,/r. ({hrw,rc Lcn(-.d -/l, nrle :rrq-])
(\) (-{l(uhte lh( mirurfi|rrn F${lc fi't( lfihh ('rarlc fte rcirforccd (oncree tFnn.

(01)

Confidential

ience extension at the bottom ofthe beam where the cracks are(ii)

(01)
(For any cofiect arswer)

= 2.O x L01a N m-2 ......................................... . ...(01)

(r) Ec = = 2.5 x 1010 N m-2 (0r)
0.08x10-3

(c) (i) Force on concrete F6 =
EC AC AL

(01)

(ii) Force on mild steel bars Fr =
Es,4s Al (0r)

(01)

most likely to be created OX

For a siven load steel bars have smaller extension Oi

3.8x1010

(iii) Total force on the beam Fs =Fc*Fs OR Ft =l@rh+EsAs)

(For addition)

Steel has larser Y

0l -Physics (Marking Schene) G.C E. (Adv Level) Examination- 2018 Amendmeni should b€ included 32
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(iv) (l) Concrete must be within the linear/proporlional reqion ofthe curve Oi

Concrete must be below the crackins stress , (!) 
" 

a , x 106 N m-2 OR

Concrete must be below rhe crackine strain , (!). .0.08 x 10-3

(For ry conect condition). .. ... .......(01)

For the concrete (#). = = 0.05 x L0-3
0,1

2000

(#). = o.os x 1o-3 < o.o8 x 1o-3 (01)

Altemative method

For the concrete (l) = Z.s y lgro 1-!:J- =\4,/ a 2000
1.25x105Nm-2

(;). = 7.2s x 106 < 2 x 706 .. .. ... . (0t)

/t\::g -"A
4rr2 ____1191(oxro-')z

(15x 10-r) x(25x71-2) = 1.15 x 10-'z = 1.15% ....(01)

A<:. 
;=L'1,5o/o13o/o

AIFt= t @cAc+EsAs)

x 1010 x (15 x 10-2 x 25 x I0-2)l +

7011 x 4 x 3 x (6 x 10-3)21.................. .(02)
(One mark for each correct term)

5 x 10-s [9.375 x ].08 + 0.864 x 1081

5.11 x 104N [5.r0 -5.r2] x 104N .........(01)

dh

- 0.1 .^-rt = rdddLt.5
0.1 .^

2oooLz 
x

E-

E_tt -
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(v,,

(F)^n= (0.08 x 10-3)[2.5 x 1010 x (15 x 10-2 x 25 x 10-2)] +

(0.08 x 10-3)[2 x 1011 x 4 x 3 x (6 x 10-3)2]...... .(01)

(For id€ntificetion of4 = 0.08 x 10-3)

Ft = 0.08 x 10-3[9.375 x 108 + 0.864 x 108]

4 = 8.19 x 10aN [8.rE -8.20] x 104N ........(01)

Total: 15 marks

If a student has obtaiDed the answers for (iv) (2) and (v) disregarding the
conditions stated above, use the following marking guide.

(w) (2) A5 = dh - As

,46 = (15 x 10-2 x 25x 1.0-2) - 4 x 3 x (6 x 10-3)2 = 3.71 x 10-2....(01)

At 
[3.70 -3.72] x 10-'?N

F, = -;(E6 46.l E5 A5)

01 nl
4= z\\olz.s x 10I0 x 3.71 x1,0-21+#[zxTott x4x3x(6x10-3)zl

(One mark for each correct term) . . .. .. .. .. ..... .....(02)

4 = 5 x to-s[9.267 x ro9 + 0.864 x 108]

4=5.07x104N [s.06 -s.08] x 104N . ... ... ..(01)

(v,
(F)^in = (0.08 x 10-3)[2.5 x 1010 x 3.71 x 10-2] +

(0.08 x 10-3)[2 x 1011 x 4 x 3 x (6 x 10-3)r]........(01)

(Fol identilication of4 = 0.08 x t0-3)

4 = 0.0s x t0-3[9.267 x 108 + 0.864 x 108]

Fr=8.10x10*N 1E.00 -8.201 x 104N........(01)
0l-Physics (Marking Scheme) lc. C E (Adv Level) Examination- 20 | 8 Amendmenr shoutd be included 34
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.'' ffJ'ffif;.sffJilH:.T :tr 1119.JT;.-,.*fr fu
rrr {ri ;\r nnx !Kx.' .",, rn rhc c 

nuFrr. foa:c xtitB t"' 
' l"to-aratqs"l t,,itrr

r,cs. quilihn6 srryo&fi
ro 

'do 
Ins,rrf ,cdli rrd

'tprtflnJ $6rti1ia lhrga lld ,-. t
(tl) Erdzn rh nnsr, !o 6.r€ Ac asrd
lJli, Anen, dE*.rilrc tx)t . l1rr |4drd os6

l{rrrr.fi*rrd ar€ F5itirEty dEstcd

qnF ir trrEt. d 
^, 

t, ,., d B
|n r uli{m ,rE rriE dcld ra OJT Irt=.t8\d.r!q crrair$ F utlr rotl'r+ in qp.r lir].

t   ctF.r rnip ot ridn d dod d!€In sU c* ,f.rtas ! ostrd , ,rx, r+ lo
HjT T.:Y,:':ry_ft tu 

".. "-r*, 
j"T .i-ri;'ffiy lj::13i1 I *,*,"d Fp;d;il; ;;;-"lffi

il1i;*:;g.a"5'j rr iui" 
"mqs;*r,, "!o 

rro*r ra 6!urttbl rh. ch2nF .;r'rierr u{ a*"*" -t-*.r-J# iilffi"r;fi;

(/r ('ndotoSrcs rhcntb. rh! ffo* *, 
"y j!:u4-. rLry !!iog ar ct <rrqll'&lcd( ff@ ,rldcnA 

'.n€mlrc dissrdn of thc,ctc!/arr Fnr d rdr i lo*,mi, ili"L.iiiil-irl

Figr.€ (31

Al(xd plarrn hli o hi8h &ncsnr$rio. o( Nr:1T q--i,rr! l|dvllt r[Iorsh rhc rne, wllt| {le btad
* 'ffi*...ffil u ard $r'ic di.\ctid' 

". $c blood to*. 
^5'.o; 

,t*i. i"*lill ori.a u**
(it \t_ben 

_the 
Hood fioes rfuo(8i dlc Sdrry !lr,rv! rDc nqs('r for vflll, arnryd. 

ItoteD it n8llt (3). *!{t ia $r potrrlB ot dE dcsftde p,
Itil lt lh. nur dcrrs|rr* o{ tlE urDaonn nnmd|c llEld ,p!tir{_ tD dc ry{lar irtr| .rd rhc ot.hcrcr ollhc rneD a ,|, w.iF drlo _ *qt*ob

ocdnxk! p ,lnd e ir llrnu t ,, , 
""tjl 

* nqdM' 't GG tdlr€! vrr trtG rhc t*o
riii) lf tr<t e 160 EV, A = 5 nrm lrd g-:xtd fa,x, (l 8{u$= td D, crlodac rh. vdrr.rptcd D of rltc HoOd lhlsrAn le 6d.ry.

of
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(a) (i)

Confidential

g->

(01)

(ii) Same direciion as in (a)(i) OX Same direction as on the electron....... ... ...(01)
(Oft a figure as (a) (i))

(r) (D

(01)
(For at least one "+" and one '1")

(ii) Electrons will move to one side ofthe ship due to the maenetic force acting on

them and it creates an electric field. lgglher movement ofelectrons towards the

side is prsygtlsd by the electric field. .... ..'.............. (01)

(iii) By checking the polarity ofthe sides ofthe strip using the situation described in
(a)(ii) helative to the situation described in (a)(i) for electronsl, if the right side of
the strip is positive (+) relative to the left side, the charge carries are positively

charsed holes.

xB

(If the diagram is given, the directions ofl aDd

.B should be indicated.)

....(01)

(c) (i) Ifthe electric field produced by the charge separation is fl
Electric force on charge q = magnetic force on charge q

qE = quaB and g =Y! 6or an! correct expression)... . ....(01)

vp = dvaB .. .................(01)

(Ifthe equation is not derived, /d should be ther€ to award the mark for y/r)

-+

-+
-+
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(ii) (l) Consider a small time interval t (or At),
Confidential

Total: 15 marks

0.5x48

1.6x10-1ex10-3X1.5X10-6
:102em-3......(01)

(For substitution OX final answer)
(d) (i) Positive (+)

Magnetic force acting on Na* irons directs them towaxds the P.....................(01)

(For the coffect answer Ald the reason)

(ii) Using the expression obtained in (c)(i)

Vpe : vDB....'..-.. ...... . ....'.'(01)

6ti) u = 
vPa

DB

150 x 1o-6

'= t"*-tt",,.*to* """" "" "" """ '(01)
(For co[ect substitution)

_tva_
A

cunentl=+ ........................(01)

1:ne(t4rti ............(or)t

I = neudA

BId BI
.. .(01)(2) HalI voltage V, : nedt net

(Correct expression OX For identification ofl =dt )

(3) Concentration of charge caniers n = j!VHet

0l-Physics (Markins Scheme) c.C E. (Adv. Level) Exam ination- 201 8 Amendmenr should be included 17
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t" ,rrdr. rthrr Frr (A, - Ft @) ..!,
(A) ln dc.irqB rnff! In fiflr! (t).5 V cd b |,q$ftuG lsd,tdrEG Z b |,rda.

(d) OF tu d'itdr J h d(d dtcdr rb FG ddrdf, b tta nj# Z rla |rr
vdE L ltO

1r) Tb-rrld h nn dorrd 8d ot*tt w b ,.rdE fu |'{ilfCf roillc p.h.
i4CD drwo ir f||r! p),

al

Ardhdo -d &c pirt! d rb r&r0 Fdr !r 5y d tO6.
mp.r{dr. Oflr
*nt I Fcd sf 2
fu Fdrc |tod!,
(l) llo* hf dc e..Cffutt dth !*{. fda. *e ! r tffi tt li|lt$ d So llde Z d 2cr hett

(ti) AFilriE dy lE* bg !b & {[ rolrF d jv *F. rqt! th cdlrg Lrr6 .a 6. rCsq. z?
(lii) Alanrdn3 tH 60 radtr h.r I rl|}E .a I tO d(nfr. &. dEE, di|siFd tr &c dqq Zbl tu r/dqlr plltc.

{r} Tlc- s*ikt- 6 k ,c' d€.d d Frd qJ|qtt b Fqbc |!. ,wEt E tdarr Flrdal[ d|.o*!
is f!r|! (31.

| ''| R|'!E {ll
!.**T "l fts. Gl, ?iS d r Fr k ld6 d ItE Fiod oJ & rdhan r$dqt' t! l!|.u k dri dBi6" c.bd* e. Fr.f &ij*d iu h,rd* Z rtFr fta lde b lt9.
A n lsglf crqr.d ilrad
bt e Flr.dB cqrd dlqtb
fr ad I, B d$Fn ln fu@ (,1),

A$rs d'f, dl ri. dE B!.d{ rhlr h b <irtr$ brc
n ,Xtitl€ r!ri@. 'ft lro nddrE rt!.s d lqllr ,, d [,
cact hsyrDS E d crc-rdq A !r! dJa of a EEial of
rqisliviry p.

C) lf nt !d { rc dt cdrmco oa ttr rf. d L!!lL ,r !d ,r, E#drdt, Fri!! do*n
crpltrtdr ffi Ar rld 6r,

fiU ltqttr Grpnd$ nnr Gc rdftpdaa ,r d ,, ta aFEd Fd,.' qot$ [G w{i!. d lttsh {d I, Fq.divdy i! t a!' of td ,i rrd t.

D*-lgg-,r
Rart (a

to

(dl A t 6!@ X.sy tlqtlld .rsfrtB d r rcdd6 edr wir!
Fg d htl L $rrrdd ry r r&d! 8F r *.lf! h
6tEE (!). sffi E X-.rs 6 b rbabd by t
fr. fF&aiqa t raftr d@ Far b lb F dG b
rlc pou J d rlG -* r,ie r *a'e h lfW tD, Tlp
rro& vitr b rto{|D.filht dsffit firdd6 Far
f,!D lh !4 hd ffiltg a Ca{{|!e a!|B N i 6c
Fdd f oa ltt ddp ti|! Fg Sd|?S.f,lt, tu tl.ca
qrd Fd!. |.tr dnlhd i& ino Ed re rbal b
r*rt h ditar rMrD ri|t q5d !.
F& b &G flhq.* i6 tu rt|L fud lb lrc drtu qrrr.l F !.! b rd &d P !d
0 oa tltc xo& f,h. dqn€ n crpcje ft. rb di{F r fsr dB Ftrt P F UE Fii{ S *!..e ttE
X"E! pbJF ir rbdtd, ia Eu d At, u &d L

F $r! (4)

k

*L-

Ftrc (5)
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In this question use of ,lzX and

v2
(4' rower olsslpalon = T -

(lI) i,nergy drsslpatron: ----: x
10r

Confidential
Zlfor calculating power, whenever relevant, is acceptable

25

103

= 2.5 x70-2 W......................... ......... ... ........(01)

2x7O-2
(b) (i) Time taken to travel 2cm = = 10-8 s

2x106

(ii) l0 ms

(01)

(01)

=2.5x

(c) Power dissipation= i x l ms x frequency.R

vz1
==_x l ms x:____:----ifi renoo

2sxro-3
103 x5x1o-3

=5x10-3W

(d)(i) & - pL bano xz= Pi (For any expression).................(0f )

(01)

(01)
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(ii)
Confidential

Potential differcnces across the wires of length L and l, are equal (say IJ.

Eliminating 12

\e)

I1

I^_1. R"
OT :-"'-a = ---a

lz Rr

S L-t o

(For any expression)......................(0 1 )

x lL - x\
v \u.l

(01)

Total: 15 marks

Using (X) and (Y) + \RzIz
lzRth

i=? o* i=X ....................... .(01)

Io = Ir * h......................... .... ...............(01)

fromthe aboveequations,;f =? o, h= X

Eliminating ! from the above equ ations,tJ2 =

PX
L_xanQ t.> = 
-

-v

Lt:tr-tz

* =i@t +t)
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rli,l.1) lk d,t!,ir rhe$[ In tiFuic t ar urlrll.uctAl l'|nS d sili@, tranflsord cllftol gdn l(rl A$uflE tllar 0? v ii ttr.dcd g, fot.\|dsd bias rba
tn\.rnxlrc. .,unrrnm ,{ rhr, tFansir\,

tit (i lcuktr lhd In inuft furlulr poliiNr thro *h rho $lhclo. nrt{o v,(l|i (hlculirc thc ourrDum vdtc fix rtr whicft dur!6 {tk coidlton
tktcrl |n '| rh\r. fFr V, , \ y. '

(,nl tf rhc rhtmlskr to drc r$o|'. c]l9urt hai hatrn ftplalFd hrlr b, &
\Inrlar trdn'ritr'f |rur h\rn: 0 c atnt gfiin d Jo. ra.?,4 s; D'
rhr vdhl(' (?kulutari ia tii) ltnrr
lt, Cd(rJmc thc volliFr ur th( oulpur ,,-to, y, ! 5 V.
r2l Wlv{ rr thc ns" ordc f opcmtton of dr. 

-Vrlristor.l

tl,l lhr digttsJ crmuil wh)rc hlml rtirgrarn i! lhown in iglE (l) opr:rElq! a!

l_4clr ot th€ innus _.1 rnd a, i{catrs biniD t or0 f,,lz rnd tr.rt outpur{.

f, , | .r!f whcfl ,t a d. r{hcr*irc F, , 0
Ir . J rxrly $ I'cn ,t . 8,.rhc.s'€ F: . 0
l, " | ,nll *hrn { > lt. dnastr! f: . O

lr)

iIr I

fleFrc n tnth r$tlc wrrh ]l 6t|d I65 inFrg rrid Fr, t; !i{, fr $ rnn$B!.
Wfltd iltwn ll(xrl(ln c|Ftsr!(lr|' f(r Ft. fl rnd 4.
Dnr* a lo!l( ctrcuit 'rhhb oBrccs a.@{dint 10 |t0 qndilollt *itr'| rhrvo, udn! tod€ rl}t6.

(a) (i) r, \ - 5t'ctm* - ;;id ...

-5x10-3A.

(i, o"l^", =tf
5x 10-3

100

Confidenrial

Flru'. i2)

ti rnAl

Vs -VBs = In Rn OR

5 - 0.7 = 5 x 10-s RB ... (01)

(01)

(01)
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(iiD (5 - 0.7 = IB x 86 x 103)

(t) tc=lllB= 5O x5xl0-"

= 2.5 x 10-34

(2) Active mode

(b) (i)

: AB and F3

Fz=AB+ea

In = 5 x10-sA ............................................(01)

Confidential

=AE (For any expression).....................(01)

(01)

(01)

5 -VF = 2.5 x 10-3 x 103

Ve=2.5V ...................... .............. .....(01)

..(01)

(01)

(For correct tuth table)

(ii) Fr

(On any other correct circuit)

(If all outputs are conect)................ ............. ....... ...(02)
(lf only two outputs are corect)...... ... .. .......(01)

Total: 15 marks

A Ft Fs
0 0 0 I 0
0 I I 0 0
I 0 0 0 I

I 0 I 0

0l-Physics (Marking Sch€me) I G C. E. (Adv Level) Examination- 2018 | Amendment should be inctuded 42



Department of Examination Confidential
10. Arr.r .llF Fl (A) a Fir O, o.!.
(4, lbiot,k . lbd F..iinf Urtri.tc w!6 ftnol$r rt! r& d b 06 r tulnt n dirs io F!F.c foad_

{ di lryinf ,r &aG |ldit . |!F q6iry d o rg! n pqr b b Sdy {ftd rEfl o b frid,
ttr@ k ir €[!d ds? fft{nf, S lr lr ltdE rldr r ddird} dlk $d} d oit ir b atbd st rynt.ct#rly dr9 &:itq n&r ptt h lF lt'Fen dq|! of ts.c_tib.C {d rtE rdr f.}q il dqD?.n{l8! lDfr d s.C-ltlorc, UorF ftybl L.rF.drr, r. tif. Sdir} * Ct U r't ndrcca
r4tddly, lroilre, lr rq af rl* G d..p ,yfq yidA .sdq food,
Rt'dtr of, a h t| FGrfl b *r! lirrH !ruf6r{r B dEs .
ottrtl qt|atrrltt ..!.dri of d! rtfti rdd rtrc ty rr *itc Ufia
tcfiltr'Itlld. he ts 0$d qldl rBr|U! add t6Ca&r ryfi.rlB rhiird ettl i dr*{t, rErf qrodry d dl.

(d) Ar rtc f.q dc', rrr dlt&d fcrd 02tt d d hlo | lddac poi tr|ilt crgr *db ov6ed
triur an i6tdd]l|$ trlddd. d lH&d lfF 2m"C EdrE r sfi iorrrdo hrr^ ttc h!|rcrw! trF0 tllteld d ortf ct df tod rrutd ws dLd tErsd' rd d&d rfth dctrlt li r* T4lic h6{ .+..tri6 of lb dt !!d ti. fmd M.'td ;n l65ojtg.r.Cr 8dl6aEJlt-'t' ncFrd*fy. nd |b iddj b! ot focd tt#l h jo'C..J('dto rtF fird
r.irfc||tis! of rn dtODE. AriEE th do bt csdtt d dE c{Tty F it rFrllCbtc <drFldlid llu d {!l. sd dr6 lEt h4 e srnql|drt b dm D€gtittbb.

(l) Sti,d.rr $dr rftCd 6. pd dld rdtLd 6a 6n snot t
(O2 I*J d fEh dl 6 iD (c) nor! d Ca | {qrjtr

.Fifsa
F.t d. oll
nt3't {tr Fr( i|l e*$ r rry ta thc a.(. oa tb rdtb qia&d

by IL sfinE rib{ !s p..4!d o(rida. Hf lttr !rt!c da
cdl ir t Fa (nr fif,[s (ll).
(|) Ar t'r

dte rattl
&.r ttc
cadildll li rh vot&, (tL r ' l.)

(ii) lfrt rHd.f ddrad ffG.t
Efdildy. cdadd.

lq(l cty td tt
FtBrd! (I)

(itl) Tb .'rd.d rlltd bd |!G pd &dtdrt* d iqgc]F. rfrf dr fld& ;fr ,iL fO 'c. .,,a.!rio !.ld€d rd rdpd t$c rq. qird Ot ft) d &. s6 rd EF|d { lS qC,. h tr) !brE,
It.hc rpcddq !.d crt ctut d lcr r lr t0 J f!-r ic-r, .Jo{d. r!. 0ti ErTG.dq. d Oo
mixtr'l. lr.thc rli h.rr qdq oJ tr cqat p6t *d tu tr|| lo3s ro t{r!d3.

tri lYbd ir dE !dr[rD& it rFSe toalddr lgftqea th-t tbsc u!.d h 6. ab$c it'+ad$di6 !G E d?

(a) Let I be the final temperature of the mixture.

Amount of heat lost by oil (200 0C), Qo: mo Co (200 - 0)....................(01)
Amount of heat gair by food material (300C), Qf = mf Cf (A - 30).........(01)

Qo= Q7 O

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

o.2 x 1650 (200 - e): 0.2 x 1600 (B - 30)
(If all the terms in the above equation are correct, award all 03 marks.)

(200 - 0)7.6s: 1.6 (9 - 30)

0 = Lr6.3 0C ltt6.2 - rt6.4l0c .. . (0r)
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(bx0
I

Volume occupied bya sphere 4x3xr3
(01)

volume ofa unit cube (2r)3

1

z

24r3

.'.Totalvolume(V)ofoilwithinthevoidsis=Totalvolumeofthespheres...(01)

(ii) Let do and d, be the densities of oil and porcelain respectively. If the mass of

(For any expression)................(01)

(01)

[0.27 -0.2e1 kg.........................(01)

the porcelain spheres is mo,

mp = Vdp and mo

0.1 ,
ITI- = -4- --' Po'

=0.7=Vdo

!1 x 2500
900

0.28 kgfrp:

Itemative method

Since the total volume ofoil within the voids and total volume ofporcelain are equal,

ol-Physics (Marking Scheme) G c E. (Adv. Level) Examination- 2018 l Amendrnent should beincluded M
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(iii) Let 0' be the final temperature ofthe mixture.

Amount of heat lost by oil (200 0C), 
Qo = mo Co (200 - 0,) OR

Amount of heat gain by food material G00q,Qf = mf Cf (0, - 30)
(For any expression). .. . .. .... . (01)

Amount of heat lost by porcelain (200 0C), 
Qp = mp Cp (200 - d,)...........(01)

Qo*Qp=Qr OR

mo Co (200 - 0') + m, Cp (200 - 0') = mr Cf (0, - 30)............(01)

0.2 x 1650 (200 - 0,) + 0.Zs x 1000 (200 - e,)

- 0.2 x 1600 (A' - 30)
(Ifall the terms in the above equation are correct, award all 03 marks.)

1.65 x (200 - e') + 7.4 x (200 - 0,) = r.6 (0' - so)

0, = 74!.5 0C 
[140.5 _ 142.5] 0C ....(02)

(02 oR 0)

(c) Heat can be transfened to oil very quickly (01)

Total: 15 marks
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81tr1 Thc dio8ftdr Fivcn h [tal. {l) Jto* dE eErstdd F|| d x !.N!p
fld:Er$rry ri aair] out tlra dtqodacnic alYrs .1Fir!t6l,
(i) Thc Frr tn|rtcd s D ir a rd!8s nrpplt. *.h|l lrt tic tro ll|ir

littures. l) $outd hs\€ io sdGr ro obLltr Fhddlctlric c'Itlrlt
(D - Ddrnutl diffqE!<C f!') elllr*tedsriC

lri) Nltnrc Ih. Forls Inldlcd !. I md ,.
riii) l'w$ or]n{xhrorndic I i,rl std tsl

l$nvtl(rudb i{> I ll rltcf! Ed In
w "". ;. ^il"*J ; u dnE. rlt
frc.tlroci.:r a{ ftr li$r tE3rrs ft highcr lbaD lbr dl.l{hold fr.$|clry d llt€ 

'lrdcrid 
mlda .{ ,t

I I i Drnw r DUgh elstch !o indiqL lc vntrrro d I with y, fo. baah Srtqr ad ed rdfiB rn rhc
j.nr Nrqill l'ha aurtts f.r ft en rId ft{ i:olout d.rlld b. €L.tly hhc|ld 

'rs 
C nl n r$Fctiyc{f .

Asgrrtnr $!t rer*: lEfirnE a ot itlcida$t 8lt!n iad ftd colaxrr l*}'ato|ts ernl ptnar$€$rm*
{?) lf rhc diffrrrrq t*rryttn t||t rtdPinf pdttids h Ay and t}rc difl!ffil(r hg|r.r{n th. fr.q$crxrcl

,i ry fdr {fBrn ard rcd c$karrr ohrir rr crFBsitxr for ,x ,*," flr; , in !cnn\ oa nafft r
rarliq , {nd |lq r ltlre of Bc dadaqic cn{r8. r uirlt rlE Fio.|ciD'r plKl{Elc.lnc cf(.t

(r) A ftnritr pto(cjcgric smote a|[ln ryaLrn ntnirly
qrbisis af r'l {td cndnbq f tkd *irl r r|r@.tfidElic
IiSht lmitrn8 diodc (LED), r pkrqialhode tnd m ;

ddtnrnic rhm ae slx|wr in 68ttt 2(t).

tr'nd€r thc t{mnl rtnolc-frto dditig|, tb padqu
o( rbc LED ligltr h.6m |.r!vd through the ctombd atd
n$te s*iy rlrrhdlt sEiti!3 ti. Fnokddtoda I rhdsE
iD fiBurr 2(!) Whc(l snllLc lrdcn ue chqhbd. rofl|c
of dlc Dboroar collirb *ith t}r 6tDotc Fnicl6 rnd
nrora i diffficd djNrridrs $it[out dDrF i0 tlEir *rvd6glh trs stt$o io 68urE 2(b). Thc nunbrr of
pliror$ lhlll s{hdls i5 tropqtld}d t4 thc outab.t o( lttrotc p6rrjd.3 F.Eeftl in thc ci6'nb.r Od. r* lhe

collidrd ptxrorE, a <!n ir nurnhcr i! ilaidsnr o|l tt]r phfircdndd !d 8€r'cfllc8 a nrill phrtfl{Erdc
currlnt. Whcn a l|jfncir|n flnnbd d pttsir il ircidrrn
on rhc ph,lcslkJdc it €aderam en adaqtdc clrrrtDl !o
{lirrt thc cl*trlok dtrm,

(ii It rh. vdvcLnFh ol ll* Crd(rrs ernitd b' 6.
LLD is ru Dn, cnlddrtr thc .rs$ of o Fqt

Tde l,=66x l{rrJr, rp.at of lilir in tsordrn r=Jxldfttr ald lev=l.6xl(ri{J.
{itl T*o pfirN{lhlttrs X llnd f, mrd. d toal€tidi with rl,o* finctiotls l..lcv ard l64V rrsF.!ri!cl).

lre rvalhblc tu )oo. lvbich fhorc.dlrc& CY 6 t) ts $uiEH€ t.l oorttoet 3 snoke dffm t))iteti
wirh rhc lliD mcdiood In (6Xi) rboyc? Juslift yort 8r$r'cr.

(nir ltlFtr o| $e i-ED ls l0 mW lf or|ly 34 td crt'rgy Soct i o prod ce light af $€!d.o8rh of
t:5 nm. |nJruldh d|e Dumbtr of pnuons cmiltd by lh Lm F s{.ond,

{i!) thtl(xallrrde \tx}rld |e{€ivs d l€al 20* of t * cEiu.lt tsol(lrs p.r s€(fhd fnnn th€ lJlD 90 eti\.r!c
th! alErm- C.ilcoln|E tii mininum nurnber ot p$o{lrre F 544std thlt sk{ld bc rfiit€ c'o tlrc
pll(l o€rh.xh !o acrir'flc $E slErrr.

l!) $hcn pho(ns rrc rscrdcnl on thc photocadFds. (xty a Fn d r0 iffid.rll f,loaonq c{E rib{tcr ro rhe
cdrission (t C).io.l€rtronr. Ai\$rrnr8 rhar oily l0$ d iftidat pl$lorti cri$t3 phdeLcfltt|B. i:llctlAt4
thc rnrdrnum pbaaoa-lcslric cu'fnr th4 siould tE Sartritcd bv lha pbolEcaihcdc kt ulrjrrte tL sllrm,
Tokr.=l6xlo''c

Confidential

r,i$r tr l

Figre 2ta)

Figure Zb)
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(B) (a) (i) dc, variable and reversible

(ii) A- Photocathode/Cathode and

Confidential

(Any two corect)..... ..........(01)

B- Ammeter (Both corecr). . . .. . . ... (01)

(iii)(l)

Photoelectric cutent (I), when V>0
Curve for red (R) should be above the curve for green (G) .....(01)

Stopping potential A, when V < 0 and at I = 0:
Curve for red (R) should be behind the curve for green (G) .....(01)

(To eam these marks, at least one curye and one axis must be lab€led. If both
axis are not labeled deduct one mark.)

(2) Let VR and 7" be the stopping potentials for red and green respectively,
and fR and fc be the frequencies for red and green respectively. If work
function ofthe cathode material is d.

For red color, eVR = hfR - 0 ... ...... ... ... (X)

For green color, eVG = hfc - 0 (Y)

[For either expression (X) OX (y)]. (01)

(@ can be written as /r/6)

(Y)-(x) - e(LV)-tL(Af)
(^t)
(v) (01)
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(D) (i) Energy ofa photon

Confidenrial

6.6x10-34x3x108
...... \u | .,825X10-9x1.6X1O-1e " "" '

nhc
"1

1.5 eV. (01)

(ii) X, To produce photoelectrons,

work function (or @) ofthe cathode material < enersv ofar incident
photon (or 1.5 eV). (01)

(iii) Let n be the number ofphotons emitted by the LED per second.

-^-el3\nE = ru x 10-'lrooJ ......................(01)
(For corlect substitution)

If the energy of a photon E = 1.5 eV

10 x 10-3 x0,03
= 1.25 x 101s s-r (01)

1.5x1,6x10-1e

(iv) Minimum number of photons = (#) , 1.25 x 101s = 2.5 x 101a s-r

(For correct substitution). " """ (01)

(v) Number of electrons generated by the photons = (#) " 2 .5 x 701a

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

Photoelectric curent = e x number ofelectrons emitted per second

= 1.6 x 10-1e x 2.5 x 7oL3 . .. . ...... (01)
(For correct substitution)

:4x70-6 A .............................. . .. (01)

Total: 15 marks
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