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PART A — Swructured Essay
Anvwer afl four quertiony on this paper Itself
= 10ms™)

Yot are asked to determine the spring constant (k) of a helical spring by plofting a graph
of extension against load. In the experunental semp shown in the figue. one end of the
spring 1s anached to a scale pan and the other end is firmly connected (0 a stamd. Assume
that the masses of the scale pan and the spring are negligible.

Spnag

Pomter

Scals pan
Mete mler

fa) When a force F 15 applied to the spring, the lenpth of the sprnng is wcreased by an
amount r. Wnte down an expression for F in terms of £ and ..

F=k Coamd® . ] e (02)

(6) (1) The table below gives the values of mass (M) placed on the pan and the corresponding
readings of the pomter. Complete the extension colunin m the table

Mass on the swale | Reading of the pointes | Extension « of the
pan. M (gram) (e spring (<)
0 10 0
0 20 1.0
(L)) 10 20
15 40 3.0
200 52 4.2
250 60 5.0
ALY 68 5.8
All entries correct cevenreaneas (02)
(At least three entries correct 01 mark)
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(i) Plot a graph of extension r (cm) agamst mass on the scale pan M (gram) on the
followmg gnd

r (cm)
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Selecting the proper scaie for M (] )]
(No other selections arc accepted)
Selccting the proper scale for x TR (] )]

(No other selections are accepted)

Marking of at least five pointscorrectly on the grid b™ . cissnesninn (02)
[Points should be marked by dots (with or without circles) OR crosses]

(At least three points are correctly marked - 01 mark)

For drawing the straight-line graph asshown . (on)

(No other lines are accepted)

(i) Using the graph drawn above determune the valve of & in SI units.

i 5.0=08 52 i .
Grad T — i — F' L seeesenanens
tent 100=40 Py e . o (nz'
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PART A - Structured Essay
Annwer all four guertion on this paper ltself
@=10m v

You are asked to determine the spring constaut (8) of a3 lelical spring by plotting a graph
of extension aganst load. In the experuuental setup shown m the figure. one eud of the
spring 1s anached to a scale pan and the other end 15 fmly conneciad o a stand. Assnmie
that the masses of the scale pan and the spring are ncghigible.

4 T

- Poues
St ——o v
< $<als pan
- Meue rulsy
(@) When a force F is applied 10 the spring, the leupth of the spnng 15 wcteased by an
amount £ Wnte down an expression for F in termms of ¥ and

F =k & =) « 1 seeesesseses {01}

(0) (1) The table below gives the values of mass (M) placed co the pan and the corresponding
readings of the pomter Complete the extenucn colmn i the fable

Mass on the scale | Reading of the powte: | Extcasion 1+ of the
pan, M (gram) (cm) spring (cm)

0 10 0

S0 20 1.0

(L] 10 2.0
150 40 3.0
200 82 4.2
250 60 5.0
M0 68 58

All enuries correct enneresenas (02)

(At least three entries correct 01 mark)
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Students can sclect any two points lying on the graph to determine the gradient. 5';"'.,
)
= 0.02cm gram™' (m N') f
, e =
, r Kre o
Identifying k = WHE ar ! e (01) g.
py —
k=SO0Nm-] _ PV saserierns .. (02) 2]
1 Wi P L k - _—
(For correct value and the correct unit) 'k
[Value correct, unit incorrect — 01 mark])

(¢) Wnte down two essennial experimental steps that you have to follow when taking readings

(1) Loading of masses must be done gentlyOR reading should be noted only when the
pointer comes to rest’equilibrium,

(2) Pointer should not touch the metrerulerOR the pointer should move over the ruler
OR pointershould not be far away/should be close (o the metre ruler.

(3) Record the corresponding reading of the pointer while lmﬁng and unloading (and
take their average) w et h b

(4) Look straight through the pointer when taking readings OR take readings without
v parallax crrors.
Pyes o~

(5) The extension of the spring shoald not exceed the proportional limit.......... (02)
(Any rwo correct steps)

(Any one correct step ~ 01 mark)

() To mamntam the percentage emor of & within 5% what should be the nsxumum enur (AL )

of the value of k°
;: 100=5 e (o1)
Vool ak=2SNm' e, (o1)

[ When awarding this mark, disregard the unit)

(¢) Another spring of ocghipble mass 15 connected in senes with the above spring ad the
experument 18 repeated with the same masses Draw' the expected graph in this simation
on the sarue gnd t (b) (1) above, and label it as @

(Extensions will be increased for the same mass. Therefore, the effective spring constant

would be reduced.) Y.

. - .
qz,.- e M

01 - Physics (Marking Scheme) (New / 00 Syflsben) | G.C.E. (A1) Exsmination - 2020 / Amendsmrsts in be lnclods. -



Department of Examination - Sri Lanka Confidential

(i) Plot a graph of extension r (¢cm) agmnst mass on the scale pan M (gram) on th

following gnd
x (cm) .
IBSSE BEENE B8
1 T
BESE EEENI 7l
T 1
6.0 =t ",
f -+ s+ FT-%—-. "t——._.
S (] - ~——4 .. :—o—-:
e B o S B o ]
40 —
LR o—+-4 - A
@t + -t .
b—’—-‘-l - ... -
-— e A
10 =1 '
o - I‘ -+—l---l- ———t
¥ . ) i * 1‘44
s 00 11 T -:-.-.
I H{HA
10 B : ]
I 1 = 1 J1 1 i1 * 1
1 1 +: | i
' TT e 2 1
50 100 150 200 250 00
M (gram)
Selecting the proper scale for M (] )}
(No other sclections are accepted)
Selecting the proper scale for x SR—— (] ]

(No other sclections are accepted)

Marking of at least five pointscorrectly on the grid 5 nradsiane (02)
|Points should be marked by dots (with or without circles) OR crosses)

(At least three points are correctly marked - 01 mark)

For drawing the straight-line graph m;'hunn R (1] §)

(No other lines are accepted)

(u) Using the graph drawn above detenmune the value of & m ST units.

- ) 60=-08 52 [ ' '
e Se—— T — ' o A
CGradient e Tas » (02)
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Students can sclect any two points lying on the graph to determine the gradient.
= 0.02 cm gram™' (m N'')

" jlw
: 1 1 o fpe ettt 7
Identifying k =moﬂom ol L e (o1
k=SONm-l _ " Pt eeeeeeenes (02)
1 Wi @ e k = —_—
(For correct value and the correct unit) "

[Value correct, unit incorrect — 01 mark)
(¢} Write down two cssential experimental steps that you have 1o follow when taking readings

(1) Loading of masses must be dJone gentlyOR reading should be noted only when the
pointer comes to rest/equilibrium.

(2) Pointer should not touch the metrerulerOR the pointer should move over the ruler
OR pointershould not be far away/should be close to the metre ruler.

(3) Record the comresponding reading of the pointer while loading and unloading (and
take their average) b oo L h s, b

(4) Look straight through the pointer when taking readings OR take readings without
» parallax errors,
| & L
(5) The extension of the spring should not exceed the proportional limit..........». (02)
{Any two correct sieps)
(Any one correct step — 01 mark)

() To mamtun the pacentage enmor of & within 3% what should be the maxunnm enor (Ak )
of the value of &?

ax -
o X 100=S e (o1)

I

"J, ]
¥oae |l A= 28NmM s (01)
| When awarding this mark. disregard the unit)

(¢) Another sprng of ncgligible mass 13 counceted it senes with the above sprng and the
expeninent is repeated with the same masses Draw the expected graph in this simation
on the same grid (b)) (1) above. and label & as Q.

(Extensions will be increased for the same mass. Therefore, the effective spring constant

would be reduced.) o zosk
ot C tr = e o X -

81 = Physics (Marking Schesme) (New / Old Syflabus) / G.CE. (A1) Esamination — 2039 | Amendments do be inclode. -

K.

www.alpanthiya.lk !

.
{e
e



A:’Lkaﬂﬁu
Department of Examination ~ Sri Lanks Confidential g
ol
Mo
Straight line with a higher gradient/above the line drawn earlier veesea{01) 'E'
Line with no intercept/going through the origin (OR seem 1o go through g.
theorigin) caeeane(01) TU

|Drawing a parallel line to the line drawn carlier - NO marks: Drawing a linc below the

line drawn earlier = NO marks])

3 You are askad w0 determune the stmanphenc preswre ening a4 iy e codunm trapped @
a quill wbe of kngth L The fgure shown s uxomplete amd ool drasn 10 walke

i o S T T ""“"“ e

(@) Complete the expenmental set up by drawing sppropriate nems and name (hem.
Meter ruler (or two rulers) and a (clamp) stand.  seeeeennens - (02)

[Drawing (and naming)the ruler 01 mark;: Drawing (and namingthe stand 01 mark)

The ruler (or scale) must be along the quill tube and must touch the tube, (with zero
mark of the ruler at the lower end of the tube).

[Award the mark for the stand even if it holds a vertical ruler, with'without supporting
the tube)

!

I’:'"" ‘.(- proofs '.' r
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(b) What arc the appronunate values of length and intemmal dimeter of the quill rube used in
this experiment”

Length - .80 100 cm eee (O1)
Internal diameter .. 223 ... mm cwee (01)

(c) What should be the approximate length of the mercury column used in this expenment”
Underline the correct answer.

(I 2 ¢m (2) 10 em Hovew (01)
[Award 0! mark for 30 cm orl10 cm]

() The intemal cross-secuional area of the tube is A and the aimospheric pressure is H (in cm Hg)
Here /.« values are in cm and A s in et

(1) Wnte down an expression for the pressure (in cm Hg) of the trapped air column in
tetms of H, h. « and L

Pressure = /1 --I-Lﬁ ...... (01)

(i) Applying the Boyle's law to the vupped air column, wrnite down an expression o
determine M oin terms of A, x, L. I, A and a constant (k)

td A tge
£ - e

xh'| - K v Al
He— Al =k e (1]}
( L) &b

[Award the mark if wrong pressure in (d)i) is substituted to the Boyle's law]

(iin) Rearrange the expression obtained in (d) (i) above to determine /M by plotting a
straight line graph

LT
L. ﬁ);.."_” q ™ .. (02)
I\ Lk k !

»

[Award 01 mark for rearrangement and 01 for correct expression]

01 - Physics [ Marking Scheme) (New ? OM Sytiabus) / G.C.E (/L) Examination - 3830 / Amendments ta be inclunde. -
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(iv) In the graph menbioned in (d) (ii1) above wentify the independent and dependent
varubles
Independent variable k. - (01)
Depemdent varwable ....‘l s .... (01)
[No marks for variables of a wrong cxpressmn]

Y
-~
-
H
.
.
)
-
“~
-,
™
-
L]
L
LY
-

(v) Label the axcs and draw a roug ¢
drawn as P.

1 P
{ o

>t

(0,0)

Correct labelling of both axes erereneneann (O0)
Straight line with a positive gradient and a positive intercept ... .. (02)
(01 mark for the positive gradient; 01 mark for the positve intercept]

(vi) Write down an expresaiot fof the atmosphenic pressure f usiny the informations extracios
from the gmph and relesant paameters.

: Ax AH
Grndacnle Intercept = e
Interc x
tmospheri He= ——eﬁ]—
Atmospheric pressure l(‘:mluu L (02)

[Award 01 mark for identifying gradient and intercept]

(e) What v the best cxpenmental provedure to vary h values™ Undorkme @ Comus amwwvet
(i) From a lower value 1o a hughet value / from a higher vadue 0 2 bower wallae

0
(1)) Give the reason on

(ii) Give the reason
To keep the mercury column inside the quill tube for o seafings.
OR To avoid the mercury leaving the tube.
OR To change the pressure of air column from lower vaines - Sigher walues

OR To change the length of air column from higher vaboes & lomes wales
o

01 - Physics (Marhing Scheme) (Srw / OMd Sybus) ' G.CL (A1) st - S0 Sumniimin et -
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() I the air trapped m the wbe is pot dry and contained satumted watet vapour throughout the
experiment. sketch the expected line on the above graph and label it as Q.

Parallel line with lower intercept cereseeenn(03)
{01 mark for the parallel line; 01 mark for the lower intercept)

3. In order to determine the speed (v) of transverse waves in a stretched wine using resonance,
you are provided a wonometer setup as showa m figure (1) You are also provided with a set

of tuning forks.
I O @) @) @)

Figwe (1)

() In this experniment the fundamental mode of resomance of the wire is used. What is the
rcason for this?

Amplitude/Encrgv/Loudness of vibmting string is maximum (in fundamental

resonance) e (02) Jfoor

(b) Draw the wave pattern formed between bridges P md (0 on the following figure (2)
for fundamental mode of vibration of the wire. Indicate on same diagram by drawing
an arrow, the best position, where the paper nder has 1o be placed and mark it as X.

IR | (7.} )

(For the shape 01
mark, marking X -
01 mark)

P Q(movable)

() (1) The distance between the bridges in part (b) above s / and the frequency of the
tuning fork s /. Write down an cxpression for the speed (v) of transverse wave in
the sonometer wire in terms of [ and f.

v=fA,
A=2l, e .01)
v=2fl ceeeereenenneea(01)

(forcorrect final expression award 02 marks)

01 = Physics (Marking Scheme) (New / (M Syllabmn) / G.C.EL (A'L) Examinstion - 1020 | Amendmeats i br inclode. -
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(1) Rearrange the cupression in part (¢) (1) above W determune the wave speed & by
drawing u straight line graph using the set of tuming forks with known frequencics.
so that dimension of the gradient to he LT '
=tL
| = 17 s (an
(No marks for other forms)
(i) State the independent and dependent vanables of the graph mentioned in () (1) aborve
Indcpendent vanable: % ......... on
Dependent variable: ... (01)

tvy Coordinates of two ponts selected o determine the gradient of the above graph are
(002, 22) and (0004, 32), Here {1s measured o cm and /s in Hzo Find the
value of wave speed v in ms '
Gradient - e AOD)
(for identifying the gradient as E}

(0.42 —0.22) m
(0.004 - 0.002)s

gradient =

0.2

I ee—

0.002

A5 ] I

v =200ms™* ... on
(Disrcgard the units)

1) Considenag the Icugth of the prongs of tumng forks, which tuning fork is the best tor taking
the first measuremient”' Gine reason for your answer

Tuning fork 10 be used: Smallest tuning fork Shortest proogs B— 1}

Reason: Highest frequency is gencrated by shortest prongs highest freguency tuning
fork will give the shonest resonance length of the wire —

a1 - Physies (Marbing Schemel (New / OMd Syflabus) G.C L | 015 Esomtios— 200 St st -
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() Vibrating directions of two prongs of twmng fork sl a given momenl is indicated by arrow
heads in figure (3). Indicate the vibration direction of particles of stem (8) of the tunung fork
al the same moment by drawing an arrow head appropriately on thc]unr figure.

—— " ) .

A B

ok
e ] .
vererenens (O1)

() Masses | kg. 2kg and 3 kg can be used to stretch the sonometer wire. What is the most
suitable mass to be used in the expenment? Give reason for your selection.

L

Mass to be used is3.0kg v T/ e M. (01)

Reason; \la.\:mum length for (fundamental) resonance mode NH be obtained and

t:siun oflhc string. o o B (01)

(g) If the wire 1s resonatng with frequency f. write Jown an expression for the amphitude (4)
of the wire n terms of [ and ¢ when the paper nder just jumps off.

IV W Ay = G OT A fApun = ¢ verieeee (O1)
[N
g
Amin Bap N, SR e (o1)

(41 Write down a possible error that could happen when determuning the resonance leagth / and
action that you would take to minimize it

Error: Paper nrider jumps off within a range of length on the wire or uncertainty of
obtaining the resonance length L (01

Action: Repeat the measurements for pesonance lepgth severaltimes (and oblain the
average lemgth) by changing the distance between two bridges for the same tuning
fork

. (01)

www.alpanthiya.lk
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4 A student plans o perform an expenment o determine the clectromotive force (em [ E and
the internal reaatance ¢ ol a given cell aung a graphial method An incomplete anunt daagram
that can be used for the capenment s given heow The siudent s provided with fallowing
Henis

Millammeter —-@—
Digial valimeter —@—

Qg
Sandard moasof __aaaas— f
-l WA
o’
Keys ——h— ] — —— Koy 4

Rbhoustat 10100y Q

ta) Complete the cocunt duagiam conectly by drawiong the appropiate symboly of the gtems
given above

Cell
Ay Rhcustat (01001 4
|Accept interchange of milliammeterand 10 Q) (02)
|01 mark for correct position of voltmeter: other mark for completing the rest of the
circuit) o
" »
thy A Name the type of the hey thot the stodent must use, L
Tap key . A (1]
g Love the menon b selovimg the hey ,““. r'

To avoid discharge of the cell dunng the experiment (0 maintan constant £ and 7,
OR To pass current through the circuit only when readings are takes
OR To avoid heating of resistors/cell (91)

) Wnte dman an expression for the voluneter reading V., vosg e callassmeter reading
I.tbe ¢l E and the intemal resslamnee ¢

‘=-ri+E OR V=E=Ir 02)

www.alpanthiya.lk !
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() To plot a straight line graph, the student must select approprate siv values for the
independent variable. low does the student identify the approximate range of the
independent vanable i onder 1o select its suitable values”

(Press the tap key.) Move the sliding key of the rheostat to one end and measure the
current value. Move the shdmﬁ' to other end and mcasure current. These two values give
the current range.

1M
OR (Prelehc tap key.) Move the sliding key of the rheostat to maximum resistance and
measure thc minimum current. Move the sliding fo minimum resistance and measurce the
maximum current. These two values guc the current range. ... (02)

|Sliding the key 10 one cmlJannum current 01 mark; sliding the key to the other
end/maximum current 01 mark]

} gt o

{e) Wnte down the prnowedure that the student must fullow 10 take readings,

Pressthetapker. L (01)
Move the sliding key of the rheostat to obtain the gurrent in the milliammeter 10 a

sclected (known)value and measure the voltmeter reading. Repeat the procedure (for six
valuesofcurrent.) e (01)

U In this eapenment. the graph plotted by the student bs given helow.

V (volt) A
’ STy |4} l
Lf’ i == T : 1!' =i * s = .": ) ) E
SR NN SN AR S SN B 5x s S JERERE S N )
| TTEE
l.l. ___.._%_. _:--- 1T .__1....-. — — —
f |
f \s\ |
12 ! ' :
| ! - | ™D
[} {7 N i I
10 '
I
08 IR >
0 20 40 60 80 T 120 mA

(i) Caloulate the gradicat ol the graph using two suitable points

01 = Physics {Marking Scheme) (New / Ok Syllabus) | G.C.E. (ML) Examination - 3930 / Amendments b0 be incuds. -
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R
=

Selecting two suitable points (30, 1.32) and (110, 0.86) ... (01)

__i32-080)V
(30-110)=10"A
= =575 [range(—=5.7510-5.782) .........(01)

Grudient

|Gradient with negative sign. disregand the unit)
() Deicrmne the nternal reastance ¢oof the ol
r=575Qrange(5.751W0578¥¢2 (01)
[Award the mark for idenufying r as the positive value of the gradien! |
G Ixternune e cm i £oof the cell
E=IS5V> - om0 e (01)

(e) () What s the shortcrrount Surent Gn amperey thal o be obtamed trom the given
el Gine vour answer o twe devimal places

15

Short-circuit current [/ - T AR (01)
[Award this mark for the division]

Gy What s the muvmum power that can be oblamned (rom the cell by connccung =
appropeiate revistance”

} r

el

Maximum power = |

\

=(0.13)" x 5.75 e (OD)
| Awand the mark for the comect expression or substinatson |

= 0.097 W (0.097 - 0.098) W [(R(97-9%) mW) — ]

U 1 the same experanent s dooe T a nwkehvadnyum (8N Od) ool hevang & e cm !
and 3 lower nternal resntance . sketch the cypeited lox 0 e same pud presm = (1
abanve

[Award 01 mark for a lower intercept, 01 mark for 3 lower gradhen]
——)

91 - Phoysies i Marking Sehemw) (New (HM'&(LI&U[_*HJ_.-!# -
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(a) () Reaction (R or Mg) &
8
L F ‘T
o ‘ > 2 .
p T4
fr s i *“‘
Award marks for the diagram (keeping a gap between object and the surface) and correct
mulﬂ' -" :': s o
Fand P IR 20 L — (01)
R and Mg T ey (o1
(ii) £a
Fl.. - - _!.rf 'ﬂﬁ".
\, %
! i oot -"’
/ p
(0, 0) [
For the correct axes (with origin) and the shape of the curve. e (01)
[Check straight inclined line, peak point and the horizontal line]
For identifying and labellingFy and Fp cevsesnenass (O1)
(iif) m=2 T (o1)
F
vo =5 .(01)
[Accept word “Reaction™ QRN “normal reaction™ ORMg] r M)
(bXi)
Drawing both forces from the bottom of the tyres and labellingFaand Fg ............ (o1)
Fa>Fn R (]3]
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(i)  When limiting friction is acting the maximum driving force is exerted and
therefore, g, = 0.B is acting in this situation ... (01

{This mark can be awarded if the student has used y, = 0.8 in the followingcalculation)
Weightonone wheel =22x 10N L. (01)

Normal reaction (R) on one wheel = 3000 N
Applying F = uR

Fu  =0.8x3000
=2400 N

The driving force from two front wheels which is 25,

= 4800 N covesnssones (BF)

[Award full marks if the normal force for the whole weight is calculated and divided
by two for front wheels]

(iiiy Converting velocity 72km b ito Slunit, 20ms™ ... (01)

Power against frictional force is given by the equation

(Y TR . S —— (o1)
Using F =$26.Nnndv-20ms"
P = 520 =20
=10400 W (or104kW) . (01)

(iv)

When the car is climbing a1 uniform velocity forces acting against the motion consist
oftwo parts.

www.alpanthiya.lk !
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F =12000sin 12°+200 e (02)
[Award 01 mark for finding the component of weight and 01 mark for addition)
=12000 = 0.2 + 200
=1600N
Applying P = Fv
10 400 = 2600 = v
v =4ms’ veieinees (O1)

(v) L. When tyres of the car slip the coefficient of dynamic friction is acting

sp = 0.5 ceeereenens (O1)
(This mark can be awarded if the student has used up = 0.5 in the following
calculation)
Since all four wheels are slipping, the normal reactions of all wheels contribute to the
frictional force.
Applying F=uR

F =05 =1200=10 (01)

= 6000 N

Applying F G eeesesssesss (01)

- =6000 = 1200 *a,
ﬂ‘ ‘—Sl'llf:

Applying v¥ =u?+ 2as
+:0=207=2x5xs, e (01)
sl- .“] M 9. 0 7 sassesssssss (nl]
Thecarhitstheobstacle e on
Altemative Method;

Applying the law of conservation ofcncrf)' s o
PP i Lo M A o

%mv’ = Fs .. (01)
3 X 1200 x 207 = 6000 x s,

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

s=40m e (o1)

Thehitstheobstagle,. (on
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11. When ABS are acting the coefficient of friction becomes 0.75.

Applying F=puR

Fy =075=1200<10 (01)

=9000 N
Applying F “ ma
—:  =9000 = 1200 *a,

a, ==75ms’

Applying v? =u? + 2as
- 0=200-2x75%X85;, e (01)

$=267m [ e (01)

The car docs not hit the obstacle.
Applying the law of conservation of energy
imv’ =Fs
= % 1200 x 20 = 9000 x s; . (01)
$3220.Im N cedsecreenns (01)
The car does not hit the obstacle
R

(vi)

When moving without slipping u, = 0.8 is acting
(This mark can be awarded if the student has used p; = 0.8 in the following

calculation)

__—.——/ i /
/n
g
............ (01)

Also, the normal reactions of all four wheel (mg = 12000 N) are acting.

1 - Physics (Marking Scheme) (New / 00 Syftadas) | G.C.E. (A1) Exsminstion - 330 / Amendments s be inchade. -
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The frictional force (F) between tyres and the road toward the centre of the circular 2
road must provide the centripetal force to move on the circular road (of radius r at the f,
maximum safe speed v) without slipping. g
The centripetal force -F= -“T" a
For circular motion pmg = % ........... (01) g
’ v=Jurg
v=(08x18x10)* ORI (1] §
v=12ms!' miaais o1)

01 = Physics (Marking Schesme) (New / Od Sytlaban) | G.C.E (A1) Examination - 3020 / Amendmrnts s be bachude. -
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(a) Diffcrence in index of refraction between air and cornea is large/Refractive index of air is

| whereasitis 138 forthecomea e )
®Ore== (o1)
() (ii) Angle of deviation = 30°-21°14 L (o1)

[For the subtraction)
=8%46' ceerereneeae (OD)

(d) (i) Maximum focal length occurs when u = @

Therefore. the maximum focal length = 2.5 em

5 R (124

[To earn this mark two paralicl ravs should converge at the retina; deduct 01 mark if
at least one arrow is not marked on a single ray; drawing the total boundary of the eye
is not essential. but a boundary should be drawn at the point where rays meet each

other]
Hence the minimum power of the compound lens = -L x 100
= +40D cererreneeas (01)
(when awarding marks disregard the + sign)
Minimum focal length occurs when u = 25 em.
............ (02)
[To earn this mark two diverging rays should converge at the retina; if 01 mark

wasdeductedearticr duc to a missing arrow, do not look at the arrows here; drawing
the total boundary of the eye is not essential, but a boundary should be drawn at the
point where the image is formed|

:\ppl_\ringi-£=-l- for the compound lens, vevaeieraees (O0)

www.alpanthiya.lk !
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Hence the maximum power of the compound lcns=§an L
=+ 4D e (01) g
(ii) Applying - = ,lq- é (or D = d, + d,)for the lens combination, ............ (01) E
[For writing the equation for the compound lens)
40 =30 + d,
Power of the eye lens = +10 D TS (1) §)
44 =30+ d;
Power of the eye lens =+14 D cevieereress (OF)
() (1) Applying i —E = :T; for the compound lens,
H 1
-—z:;-;-a ..":-? ------------ (o|}
121
f 50
Hence the power of the compound lens -% x 100
=t 2D 00 OG0 sesccsesenee (01)
(ii) Power of the cye lens =42 -30
=+12D R (1§
(iii) The power of the reshaped comea = 44 - |12
=420 e (01)
111
W %==
1 _ 1
f 50

Hence the power of the cye-glass = é x 100

01 - Physics (Marhing Scheme) (New / 00 Sytisbun) / G.C.E (A/L) Examinstion - 2030 / Amrndmrnt b be inclade. -
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=+2D e (o1) e
S
Type = Convex/converging - 1)) 5
Q.
(e)lt is absorbed in a very thin layer of tissue, decomposing that tissue into a vapor(of small TU
molecules, which fly away from the surface so fast) leaving too little encrgy behind to :
damage the adjacent tissuc. It will not damage the adjacent tissue ... e (00)
(NI the thickness of the tissue removed from the comeal surface is d,
Mass of the removed comeal tissue -?;J x(05x 107 xdx 10 ...........(00)
Heat absorbed form 30 °C to 100 °C = --x (0.5 % 107%)* x d x 10*[4 x 10* x 70]
e (01)
[for the mcAS term]
Heat absorbed to vaporize the tissue = = x (0.5 x 107)* x d x 10" x 2.52 x 10*
veer (00)
[for the mL term]
0.55 % 107" = Z x (0.5 % 107%)* x d x 10°[4 x 10° x 704 252 x 10*] ........ (01)
|For equating L.H.S. to RH.S ]
d=25x10""m(0.25 um) OO (1] §'
() () Peak power = 3’:—;1':7-'
=2x 10 W e (OD)

(i) Average power = 20 x 1077 x 500
= |low crerans (UI,
(h) Production of microclectronic devices/production of integrased ccuits............ (01)

(Any one of the above uses)

#1 - Payvies (Marking Scheme) (New / Od Syflabus) ( G.CE. (A1) Exnmination - 30/ Asmadamnts 5 be incisde -
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(axi) A -Proportional li}mi (o1)
8 - Elastic lim¢e (01)
C-Yied poim¢e (01)
D-Breakingpoimt e (01)

(ii) The wire will not return to its initial (original) length/ the final length will be longer
than the initial (original) length’ a permanemt extension will occur in the

wire/apermancnidcformation occur inthe wie (? :)
TO2)—
(iii) Energy stored per unit volume (02)
No marks for just stating energy stored
( j g energy ] S PO
(b)
Armrows (at least two) pointing towards left at the lcft end OR right at the right end
(tensileforces) on
[Arrows could be drawn inside the beam|
Length of the arrows gradually increasing from ncutral axis to the bottom
............ (01)
Arrow heads lincarly increasing as shown S— ] ]
%4
ITQ
L] Rll.l
E/""\.
".'5
r b
@ Il=ra ceeneeeen-.. (O)
@r=C+Pa (01)
(ili) Extension of the bottom layer ="' — | R (] §)

www.alpanthiya.lk
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[For the subtraction)
d
2 a
Average extension of the lower section oflhehum='-.§-' verneneennas (01)
[For dividing the extension by 2)
= .E.
e .-
» the average strain of the lower pan of the beam -%% ol ’ (01)
|For dividing extension by upstretched length /]
nfs ¢
Ara wr
(d) (i) The force acting along the neutral axis (NN)=0 ... (o1)
(ii) The force acting along the bottom layer (B) of the lower section of the beam = 2F
............ (o1
. i _A
(iii) Tensile stress :;? ............ (on
F ir
Y= %7 e on
[For equating Young's modalus to Tensile stress Tensile strain]
wd?Y
we F = T
) _ Teostle stress
(“] Y= Tenadle strain
d 10x 10°
4r 2.0 x10M
_ dx20x10't _ 20x107*x20a10%
T awiox10* | 4wtk 0 U on
[For the correct substitution]
r=100m verraneneess (02)
1 s
m  a=7 "%
a=005ad e o1
(vi) Depression =r [l - cos (%)l ------------ (02)

.
o
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= |00(1 = 0.9997) = 100 x 0.0003
=0.03m (3.0 cm) — (1))
(¢) The maximum compression occurs at the top layers of the upper section of
thebeam e (o1)
Similarly, the maximum elongation occurs at the bottom layers of the lower section of
thebeam e (on

Therefore. the best advantage of an I-beam is that the material is present where it should
be and inright quantities.

‘This makes the beam more economical/less expensive/lighter/less mass/Tess weight
............ (01)

01 - Pirysies (Markiag Scheme) (New 7 04 Sy tlabun) | G.CE. (A'L) Exnabuuiion ~ 030/ Atndinents s b iaclude. -



Department of Examination - Sri Lanka Coafldential

K.

L
H
&

(). (i). Initial voltage = 0

Afier charging, voltage difference between two plates = V

Average voltage used to store charge 0, =—— . (01)
Energy stored in the Capacitor, W = $Q = £ x CV

Therefore, encrgy stored in the capacitor, W =€V ... (o1)
(No marks, if W = $CV? is writicn directly)

Alternative method
v

(0. 0) Q
From the graph, energy stored in the capacitor, W-WWWM‘cORiVQ

............ (01)
Energy stored in the Capacitor, W = Area under the curve
Energy stored in the Capacitor, W = -;-VQ =%V xCV
Wasey?™ =, T . on
(ii) Energy stored in a capacitor w =§Clr’=
43:%1:;:(400)’ ceemameeene- (O1)
(award for substitution)
Capacitance of the capacitor in the device € = 600 x 107*F (600 pF)............ on
(iii) By applying Q=cCv
Total charge in the capacitor Q =600 x 1074 x 400 ... (0n)
(awand for substitution)
Q=024C (o1)
(iv) By applying Q=1n
024=¢x12x10"* . (01)
(Award for substitution)

www.alpanthiya.lk

81 - Physics (Marking Schems) (New / Ol Syflsban) ( G.C.L (A1) Essminatien - 3638 ¢ Aauadaws® t» be inciods. -



K.

AL zlfu

Department of Examination — Sri Lanks Confidential ’;‘
o

Constant current pass through the body within 12 ms time period, 2
1=200 e (o1) <

(v)  Byapplying V=IR 5
400=20R e o1 —g'

(award for substitution) .
Effective resistance of the path mentioned, R=2002 ... (01) E

(b) () Consider a Gaussian surface shown in the figure.
- Q -Q

r—

yYywwy

Gaussian surface
_ | withareas

Plate
arca A

YYYYY
(2

|

For the Figure (for sclecting a proper Gaussian surface, with indicating electric ficld

lines)

Charge density 0 = g

If the flux due to charge Q and electric field £isg, from Gauss's law,

0= ? =Es
¢ = keg
. o
Akrg
=9
(in E= Akee
E 0.24 2

= BOX10-x5000X9X 10-17 . 3x 10—t
(award for substitution)

Electric field intensity in the medium, £ = 6.67;:: 10°Vm-™!
f -
(i) £ =.:.

; ol
Scparation between the plates, d =2

R (1) )

01 = Physics (Marking Schemr) (New / Ol Sy Bsbn) / G.C.1. (A'L) Examiastion - 2020/ Ameadments b0 be lnclede. -
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d=-‘£-“:'i U ()] } ]
(award for substitution)
d=60x10"m (01)
OR
400
d= ry veerareraseneae (00)
d=59%10"m ceveerenennnns (01)
ive
Akfp
d= T
10~ -a3
d=" T (1)
d=60x10""m rereeeeaeaerenes (01)

(¢ ) (1) Energy of onc capacitor 48 J
Therefore, total energy of five series capagitors, W,=5x48 ............ (01)

(Award 02 marks if final answer is given)

Altemative method
If the equivalem capacitance is C,
1_ 1,1

I";1\!-E B E:. ;: + h
In (aX) Capacitance = 600 uF
%:;%aurf =1200F e (o1)
Equivelent Capacitance C = 120 pF
Voltage drop between the equivalence capacitance = 400V x 5 = 2000V
Total encrgy of five series capacitors, Wy = ; x 120 x 10~* x (2000)?

W, = 240| . SS— ] }]

(i)  Encrgy of one capacilor 48 J
Therefore, total energy of five parallel capacitors, W, = 5 x 48  ............ 01
W,=240] ... (01)

01 - Physics (Marking Scbesme) (New / 00 Sylsban) / G.C.E (A1) Examiastion ~ 020 / Amendments tu be lnctade. -
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(Award 02 marks if final answer is given)

Altemative method

In (a)iv) Capacitance = 600 uF

Voltage drop 400 V

If the equivalent capacitance is C,
Equivalent capacitance € = Cy + C3 + -

C = (600 + 600 + 600 + 600 + 600)uF = 3000 uF  ............ (01)

www.alpanthiya.lk !

W, = 3 x 3000 x 10™* x (400)?
Wy=240, (o1)

(iii)

(dxi)

(i)

(c)

Since the yoltage across the electrodes js high the intensity of current pulse is
greater/it can provide a large electric shock RN ( 24

Very high electric field/high charge density/high voltage, shape of the conductor
(sharp point, thin wirc etc.)’ Radius of curvature .l (01)
Medium (luid ‘moisture/atr) L. SO (on)

(% * 0
The electric ficld strength of the capacitor (medium) £ = 6.67 x 10° V m™!
The breakdown clectric fickd strength in the medium =8.0x10' V'
The breakdown clectric ficld strength in the medium is greater than the electric field
strength of the capacitor (01)
Thercfore capacitor will not get damaged S (1] §

Initial energy W, = 3V, 0o

Energy after 12ms W; = -;-x 0.37V, % 0.37Q,

W, - W, = % X Va % Qo — 3 X 037V, x 0.37Q, ceerreeeees (O1)
Wy = Wy = 3 x ¥y x Qo(1 = 0.37 x 0.37)

Percentage of energy released by the capacitor during the first 12.0 ms
SOOI 00 e (1)

Volo
=8&% ............ (ﬂl]
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(a)
i. E=PRe (02)
i Yme=F (02)
w. o .. Geniesd (01)
c e (01)
iv.  Ability to change(increase/decrease) voltage using transformers/To reduce power loss
(by decreasingcuyrrent) e (01)
v. E=BnRorf=lop=tale o)
(b)
i. Total power consumption = L;+Ly+Ly #1200 +300 +800 = 2300 W
Applying P = VI,
= % ............ (01)
(mark awarded for dividing by 230 V)
Z10A o ereeeees (01)

(Ifthe student assumes peak current as the maximum current. then the answer
shouldbe10VZ A or 14.12 A)

il. JouleheatAQ = I°Rt

Resistance of the wire, R = -?‘-'- ........... .(01)
(LB x10"*x10
- __:“.0_:'_._.1 veveeeraeses (01)

(For the substitution)

_ 108 x{18 x10"%10 Jx10
AQ = e (01)

(For the substitution)
= 1.8 x 10%)

AQ = mcdo
100 x10"*x 36048 =18x102 ... (02)
(01 mark for LHS and 01 for equating)

ae=m+:'f'3;xm’=s°c ............ (01)

(for/=10v2the answer is 10 °C)

01 - Physics (Marhing Scheme) (New / O Syflabes) / G.C.L (AL] Exsmiastion - 3020 / Ameadments to bt inclode -

&

www.alpanthiya.lk !



Depariment of Examination — Sri Lanka Confidential

&

K.

&>
[

iii. Current flowing is divided among wires and less current through each wire or the

effective resistance reduces . cermman (02)
(¢) (i) Magnetic ficld lines and correct directions . (02)
(01 mark for drawing the lines; 01 mark for the direction)
Eddy current lines and correct directions SR (124}
L ]
4 Sl
I — BN
H —— I--——!.lm!'liﬂ.n- \
! I
.-—"-7-#- J ) . .
[} rd
'_" Eity Cormnny 12
o b
(01 mark for drawing the lines; 01 mark for the direction)
(i) Eddy currents generated on the disc ereate a magnetic force which acts against the
motiom . (02)
(d)
i.  Revolutions per minute a1 8.30 pm is 4
| kWh is equivalent 101 x 1000 x 60 W min eeenneneaas (O1)
L 4 h val ”lxlﬂooxﬁﬂ 4
. 4 rpm is equivalent to 300 x
Electric power consumption = 480W ... (o1)
ii.
7.00 to 8.00 hrs. total turns = 2 x 60
8.00 to 9.00 hrs. total turns = 4 x 60
o total turns during 70010900 =6 x 60 =360 ... (01)
Energy consumption or units consumed = -:%E kW h SRR (1] }
60
Total cost = :7'—0 x 40.00 = Rs. 28.80
6.00 to 7,00 hrs. total turns = 1 x 60
9.00 to 10.00 hrs.total turns = 2 x 60
» total turns during off peak hours = 3 x 60 = 180 cernneareess (O1)
180
Total cost for off peak hours = 00 x 10.00 = Rs.3.60
Total cost for the period 6.00 pm to 10.00 pm = 28.80 + 3.60
=Rs.3240 (01)

www.alpanthiya.lk !
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(@) (1) Theinput resistance of the noninverting and inverting (+~) inputs is infinite. ORNe
current flows into thenoninverting and inverting (+/-) inputs of the op amp. / ORI, =
=0 e (02)

(2) (In a circuit with negative feedback,) the output of the op amp will try 1o adjust its output
so that the voltage difference betweenthenoninverting and inverting (+ and ~)_inputs is
810

ORV.=V.ORV.- V=0 e (02)
-
‘I
% . V.-
“’]' "'l: 'R
|
! -+
{1 A =;—-;"—lv, ............ (02)
- R ,
(i) r_ '375-:‘ ............ (02)
. V. Vo=V,
(iii) -’;‘— T U A S (02)
l V; R; + R: V‘
°"R‘[V n,) R, "’IV R,R; )"n;
After substituting forl.,
V,=§-:-(v,—v,) eeeereenes (02)
) Vo=Wa=V) e 02)
(c)
(i) V=8V NSRRI (] §]
V=5V verrereenes (O1)
V,=0 veeeeennnes (O1)

&
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(i) Mi=SV. e (01) o]
Ve=10V 0 b
+ Wy ssssssweseas ( l) f
V,=5V veressenses (00) =
(44}
2
. g
s ol ,)} _
oIV Alarm
=
@ @@ (DS=0R=0 e (01)
QAS=L:R=0 ol TRESNNONT N cmssssesren (01)
(i)
S| R|O
0 | 0 | Previous State/No change/Qua
0 | 1 {O(Reset)
110 ]1(Set)
vy Forbidden™Not valid’? /-/Not
defined/Impossible
........... (02)
[To cam 02 marks all entries should be correct]
(iiiy  When the burglar crosses the beam O = | since S = | und R = 0 (set staie)
............ (01)
(iv)  When the burglar lcaves/ when §'= 0 and R = 0 the flip-flop will remember the
sct state [previous state/Q = | state/earllerstate] ... (01)
Therefore, the alarm will fing coptinuously, ~ .eeeeeens (01)

(v)  The two-way key should be connected to +5 V/OR to the other location.
(1)}
Then the logic level at R is 1/ OR at § V/OR reset statc/ORS =0, R = |

So the alarm will stop sounding since =0, ... (01)
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(a) (i) AQ=mcd®@ e, (02) ©
(i)  Mass of super-heated water =Vp E
=1.0<10'x900 ... (01) o

=9,0<10" kg =
8

Amount of heat released by super-heated water = mcAf ©

=9,0x10'"" x 4500 (200-100) e (02) E

T e

(One mark for taking temperature difference and one mark for rest of the equation)

=9,0x10" < 4500 ~ 100
=405=10") (01)

(iii)  Heat used to vaporization of water m, L = 4.05 = 10'*J

m; x2.5~ 10°=4.05 < 10" (02)
o N - f”

[one mark for the mL term and the other mark for equating mL to the answer
obtained in a(ii))

anfstcamﬂmlmnbcpmdumdumgﬂnmcmmlcmdfmm

superheated water
m=162x10"kg L (01)
(b)  Rate of heat transfer g = kA % ............ (02)

Suppose, the temperature of the boundary between two pipes is 8
Rate of heat transfer in radial direction of the metal pipe through a unit length

%= 2 r1+2) {FI-O}

: '("1"'!']]
Q\ 1 (n=-n)
o)= ( )nk‘ (r;+ 1)
Rate of heat pass in radial direction of the insulating pipe through a unit length

{?:OI’ﬂ (0-#;)
d = kpan s ceeerereeens (O1)

Q1 (n=r)
©-8) = () tr

Hence,
@\ 1 (rg=ry) . (@) 1 (ry=ry)
(6, -8,) ﬂ( )ut. {ryery) ( )u, (ry+ry) senscssaseee (1)
_Q_ - 6, - 0,
¢t _(r3-ry) (r3-ry))

kyniryer ) kyniryen)
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(CXi)

(rz=ry) . (F3=T3))
kKymirgery) Kymiry+rz)

2 - al -6,
t

100-30
an3p=? K 6x10"%
100xmx(48e52)x1077 " O.2xm(52458) X107

~ |0

eee- (03)

—
—

(one for cach tcrrilri
Q 70

——
t 4x10°3 6x1073

100 Ix(4B452)x10°F * 2/11x3Ix(52+58)x10"?

Q 70
1 = r Bx i1
100x3x100 =3Ix110
Q_ 70
T Wm0t

. 3% -1
5 +10

Rate of heat pass in radial direction of the insulating pipe through a unit length

2=700Wm™ e (02)
(Disregard the units)

(ii) Rate of heat loss through the pipe BC = 700 < 500 ............ (01)
=35%10'W SUTRRRY (1] }'

(iii) Rate of heat loss through the pipe 4B === x 2000 ... (01)

= 7.0~ 10°
Rate of heat loss through the pipe AC =35 10’ + 7.0 x 10° _........... (01)
(For addition)

Total heat loss through the pipe= 10.5 = 10° W cereerere (O1)

output mechanical power generated by the turbine
tp p g y = 40%

v) input power given by the steam

8.58x10° 40 S (119

input power given by the steam ~ 100

Input power given by the steam= 2.145 x 107 W ...;4,::./(“}_-
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0,-0;
(rz-ry , (r=rz)
kyni{rzery) Kym(ryérz)

I

(CXi)

- |0

Q 100-30
? I . &x10"3
100xRA{48452)x1077 'qzn:gsa+ssbgnn-=

-~

(one for cach :cu;;)
Q 70

T ax10-3 6% 10~

100xIx(4B+52)x10°F ~ 2/11x3Ix(52+58)x10"%

ra
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Q 70

-—

t 4 6x11
100=3x100 I=3Ix110

Q_ 70
t —""3"" +10-}
Rate of heat pass in radial direction of the insulating pipe through a unit length

.‘f..-:'mowm-' ceereen e (02)

(Disregard the units)
(ii) Rate of heat loss through the pipe BC=700% 500 ..o (on
=3.5x10'W SR (]}
(i) Rate of heat loss through the pipe AB == X 2000 oovveee. (01)
=7.0x 10°
Rate of heat loss through the pipe AC = 3.5 10° + 7.0 x 10° _........... (01)
(For addition)
Total heat loss through the pipe= 10.5 = 10°W ... (01)

output mechanical power !enern:d by the turbine _ 40%
input power given by the steam

(iv)

B8.59=10% 0 (01)

input power given by the steam = 100

------------

Input power given by the steam= 2.145 x 10" W Rt
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Input power given by the steam=2.145x 10°W ... (01) E

(v)  Total heat loss through the pipe =105 =10'W 8
3]
B

Steam power enter to the turbine =2.145x10" W S
Generated power from the well = 2145 x10* <105 = 10 E
............ (o1)
(for addition)

Generated power of the well = 2250 x 10'W
Total amount of heat released by water = 4,05 < 10'* J

" 405 w108
Time period = meetaaaoiYaars e (02)

(One mark for dividing by 3.0 x 107and the other mark for the rest of the division)
Time period =60years e (on

01 - Physies (Marking Scheme) (New / 8 Syflabs) / G.C.1. (A/L) Examination - 3020/ Amendiments to be inctude. -
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. Ultnmviclt(UV) (02) S
(a) g
b
he =
. g= T e (01) Il
i £
~ 100 :
E=124e¢v . cerenan (o) E
_A
m =2 (o1)
6ax1G-
P rrre i (01)
P=66x10""kms* . (aﬂ)
03—

(Two marks for the correct answer with correct unit, Only one mark for
correct answer, no mark for only the unit)

® L intensiy () = =22 (01)
! --’% URTRTN (1)

(Award 02 marks for the correct equation without writing the above first
step)

IL  Energy of photons in the area of | m® in unit time=9.92 = 107"
Ene¢rgy of photons in the arca of 3nmtm = 4mm in unit time
=902« 10" 3 x4x10* . (01)
=119.04 < 10" J
Energy of 100 nm photon incV = 12.4 eV

Energy of 100 nm photon in J = 12.4 x 1.6 x 107"

= =18
Number of photons (n) =————-uo (1)

(mark for dividing by the energy of a single photon in J)

m=60=10° . (o1)

lI. Number of photons in the area of 3mm =4mm = 6.0 x 10*
Number of incident photons on the silver sample

@1 = Phyvics (Marking Scheow) (New / Obd Syltabm) / G.C.E (A/L) Examinstisn - 2020 / Amendmenis tn be incinde. -
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-!-‘ﬁ-:f- xX2%2 e oot (O1) <
=2<10° 5
Number of photoclectrons =2 %10 ... (01) Q.
g
(c) . Minimum value of kineticenergy =0 ... on E
Maximum value of kinetic energy
Kmax == ¢=124-4, ... (01)
=84¢V (01)
he
"6 f )p 5 -
I A=1240/40 eace < 4
«310pm ~© 0 = W e (01)
B=84eV srerreenens (01)

Wavelength of photon when kinetic energy of photoelectron is zero

- 124050 e

= 248 om b N, (01)
Maximum Kinetic energy of the photoeicctron cjected by 100 am photon
= 124-50 - ¢

wldeV 0 e (o1)
Correct shape of thegraph .. (01)

(03 marks can be given for corresponding curve without calculating

values)
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0 + — 248:\4 —

A 310 om
Wavelength (nm)

IV, 1, = (01)
Reason: Number of photoelectrons are same ..., (01)
» - |
(d) I Radiation power can be used on the Tem® of palm 2R
B I000
............ (o1)
Suppose power of source is
Power from the source on the lem® of palm =
P
dmw0e20 0 e (01)
r * 241077
420 20220 HnIL00 - (01)
p=4x107°'W (02)

(One mark for correct unit. no mark for only the unit)
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