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. PART A — Structured Essay
- C An.vwer a” fow‘ queman.s inlflt's papcr itse{f. _.
5 o L I it L
- 3, Ou are asked (o determine the weight (W) of a small glass Stopper and hence the relative
cnsity of a liquid using the setup -available In.the school .1ab .
figure, .q_ _m° - i I'X Y chool -laboratory as shown in the
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(a) Name the items in the figure represented by X and Y.
X: Drawing board/Parallelogram board/Parallelogram apparatus . (01)
Y: White paper/sheet OR Photocopy paper/sheet ............... N (01)

(No marks for just stating board and paper)

(b) (1) How do you check whether the pulleys are frictionless?
Pull down weight W/stopperand | (01)

release to check the midpoint /intersection of strings /wei
et syl . gs /weight/stopper returns back to thc(tm)

(1) If friction is present, how do you minimjze it?

Apply a lubricant oil OR Engine Qj]l OR MacMe B amenend (01)

(No marks for just oil or coconut oj] or grease)

(i) Known weights P and 0. and tha. 1. - . L
Riinge? A 10W do you accurately mark the positions of relevant

.
-

; s

I A
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| Y placing a set square perpendicular to the board and ........«.«s.ererrrrrecerice(O1)

- lusttouching along the strings and ereereeee e rmmssssssresssssssessesnesnen(01)

' marking two dots ...(01)
r :

; with sufficient/maximum Separation/at least 5 cm apart .. ....(01)
la

{Alternative answer:
) | -

ff By placing a plane mirror (strip with sufficient length) under the string and ...... (01)
- | look perpendicularly and ...(01)
t |

mark the two ends of image of the String When  .........oeeeeeeeeeeeeeeeeeesannns. (01)

the string covers its image.

a
D
- o
: °
P
=
_
| —
N o’

(ii) After constructmg the pdmlleloaram usmg a suitable scale how do ‘you determine
‘ | the weight W? A b R 4 .

g Measure the length of the diagonal and T ....(01)
convert it 1nto weight using the selected séale I CHE ———— .y

(1) Now the setup is used to detenmne the rclatwe densnty of the hqmd Two beakers,

water and the hquxd are avallable ‘Write down the experimental steps that you would
follow to determine lhc apparem wewht of the stoppcr exther in water or liquid.

(d)

l

:

:

{

)

5 Fully immerse the stopper (either in water or liquid) .. veeees(01)

s

f Construct respective parallelograms and measure the length of the correspondmg

| diagonal ....(01)

‘ (i) What are the two apparcnt we:ghts of the stopper to be 1dcntxﬁe:d from the above

;‘ Wi: Weight of the stopper in water ..(01)

i Sdm e

f W,: Weight of the stopper 111 liquid ee.(01)
& W, are interchanged)

(Award full marks even if Wi

(i) Write down two expressions for 1oss Of apparent weight ‘of the stopper in terms of
W W, and Wi EUE Al Te iy it S
Loss of apparent weight in water = W— Wi (U
..(01)

Loss of apparent weight in liquid = W— W2
ing to the answers in part (i) above )

(Award these marks accordin

- L) Examination 2022 (2023) . ______n
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__\__—_—_——_——_—________———_—-—_——_'_—'-'—_
(1v) Hence, write down anﬁéxpfcssion for relative 'dénéity of the ]iquid ‘using your
answers in (d) (ii}) above. piial -

w-W.
Relative density of the liquid = v Wi VUUNUNUURIRUEE WEPI | | | |

(Award this mark according to the answer in part (iif) above)

(v} Write down a possxb!c error (not relevant to constructmg the parallclogram) that

could ‘happen in the g-(pmmenm] proccdu:e mentnoned in (d)(l) above which would
affect the value of relalNe density of the llqutd ' _ | ;

Touching the stopper at the bottom/ side wall of the beaker

OR existence of air bubbles attached to the stopper PTOUTRYPRU | | .|

(02 marks for one correct answer)

2. You are asked to determine the specific latent e ———Thermometer
heat of vaporization of water using the method | %
of mixtures. The figure shows a copper boiler -
used in the laboratory to gencrate steam. The-
rubber tube B is used to take steam out. An
insulated copper calorimeter and a coppgr surrer
are also provided. | -

Insuiating
sheet

Waier

- {a) (1) If the level of ‘water in “th‘é'bdi'!er 15
no® sufficient: how do }ou xdennfy it
using the tube A’ |

."f )..
< | -

Steam will come out of tube A during heating AR (ST s eesneane (D L)

(!l) After !‘ecufymg the- defect in’ (a) (x) abovc, steam 15 gcnerated in the bm!er. If the
.rubber tubc takmg steam Out 1s biocked how do you - 1dennfy it?

(Hot) water will come out of tube A during heating MO T O———. . .

() It 1s not t.orrect to mzx the sieam cormng out’ of the tube B du’ectly thh water in this
cxpcnmem . | . , o

(i) Give the _reason,.; § i e .

e 2, > &

_C_Q_lld_fil_s..e_d. (hot) water may come from the tube with steam ...............ccccvecerereennn(01)
(xi) ‘How do you con'cct u”

A steam trap must be connected to the end of the TUDbEr tUDE  ....vveeeeerereeeeennnns (02)
OR a correct diagram in the figure.

-
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gc) What are the oth S s : =
7( e CEleC fwo. mieasuring Instruments that you need for this experiment?

" Another thermometer and ceeresseraneeseasassese( O1)

. atfour/three-beam balance [OR chemical balance OR (laboratory) electronic balance] ...(01)

(No marks for just stating balance)

!

| () After miking Hhe carrestion s o e B et b
| NS e correction mentioned in (5) (ji) above you pass steam into water in the

calorimeter. How do you ' cotrectly been | ooV | . _
gl e Y Keep the end of the olass N - 9
Underline the correct procedure. P d of the glass tube which passes steam

Just above the water level / Touching the water level / Below the water level ................. (01)

(¢) What are the temperature measurements that yotr expect to take in this experime,n't'.;’ vaé

|
.
!
|
:
| them in order of measurements. =
|

6, : the temperaiure of steam (in the boiler) [no marks for 100 °C]

}

r
k

& : the 1nitial temperature of water (in the calorimeter)

} &; : the maximum temperature of the mixture (of water and steam) .......ccceveen.....
| ,

[03 marks for all three correct answers in correct order ; 02 marks for all three

correct answers but wrong order ; 01 mark for two answers 1in correct order]

{Interchange of the order of 6 and & is accepted }

(A (i) In addition to the abové’ temperature measurements what are the other measurements
that you would take: in- this -experiment? Give them in order of measurements.

|
!
! my : the mass of the (empty) calorimeter and stirrer/calorimeter with contents
f mo - the mass of the calorimeter, stirrer and water

ms : the total/final mass of the system/mixture (after adding steam)  ............
[02 marks for all three correct anSwers in correct order ; 01 mark for all three correct

answers but wrong order ; 01 mark for two answers in correct order]

If the specific heat capacities of copper and water are ¢, and c, respectively, write
down an expression ‘to determine the specific latent heat (L) of  vaporization of
water ‘in terms of the symbols ;m‘enuoned.' in (¢) and () above. Assume that there
' hange with the sumounding. . - U P g e 5 ey PLE

(11)

1is no heat exc
[(m, — my)w + myccl(63 —02) = (M3 =ML+ (6, = 63)] e

[01 mark for the correct L.H.S. ; 01 mark for the R.H.S; 01 for equat'mg]
erchanged 6 and &, check the appropriate changes in the above

t has 1nt . : -
{If a studen d full marks; taking 6:/6; as 100 is accepted in the expression}

expression and awar

01 - Physics {Marking Scheme) G.C.E. A/L) Exaim

L
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(2) What precaution would you take in this experiment to minimize the error due to heat
¢xchange with the surrounding?

The starting (initial) temperature of water is lJowered by 5 OC (some amount) from the room
temperature by (adding ice). s s emr—ra ey sem——iiEE AL

and steam is passed until the maximum temperature of the mixture is _5 °C_(same amount)
above the room temperature. NN SRURUR | : | i

3. The usual experimental setup in the school
laboratory 1o determine the speed of sound (v) in
air is shown in the figure. The setup includes a
glass tube opened at both ends, a tall glass jar
filled with water and a set of tuning forks. The

resonance method is adopted to determine the speed
of sound in air.

(@) What is the other measuring instrument needed to
perform this experiment?

2
4
3
=)
o
-
3
g
%
b |

Metre ruler

(b) Fill in the blank with the appropriate word in the following Incompicte statement.
When an object vibrating at the natural fre

quency of another object the first cbject makes
the second object resonate.

(¢} (1) What is the type of wave

produ‘ced. inside the tube at resgnance? Underline the
. corre¢lt answers, | AL

(1) longitudinal / transverse

(2) progressive / stationary

pwise that you would adopt in order to obtain the
first mode of vibration (fundamental) of ‘the tube

-

Immerse the tube completely/start with the shortest length of the air column. ......... (01)
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(1) If ‘the tesonianch lenigth baihiis e Bt < e b o i ,
‘ ' length cdrresponding ‘to the second mode of vibration is [,, write

daown an expression for /. in te ~ -

| Ssiont for I, in terms of the cash 1Al b - :
37 S 2 erms of the w; ’ {T
e of the tabe S, e e ¢ Za‘v?lgngdl A of the wave and end cormrection

L, =32_,
T e, (01)
: A 34
{If a student has written li +e = " and [, + e = — award 01 mark only)
(i1i) Hence write down an.expression fot (1, —4,) in terms of 4.
A .

gl Wz R SR i e e (01)
(iv) What ‘is the advantage of obtaixiing,'{:lz;-}* ’:)'\?‘*

The end correction of the tube/e iseliminated  ....co.veeiiiniiiiiiiiiiiiiierennnns (01)
(v) Substitute v and f 'ili'.t.fbé;o"_.cxpr'é%sién‘~5.vrit'téxi”in‘ (e)“(.iii). abave and rémnge it 0

obtain a straight line graph. . .~ 0 R, B L
(01)

zz—zl-_-z—"f

21

mination 2022 (2023)
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() A graph of (I, - !} against -}: is shown Oﬁo-lh#._gﬁd below. Czlculate the value of specd

of sound in air v {in m s"_).using the graph.

.. adum I - i 45 - AN ?
r=ey . (.»,s... e M _x....'.“-
~ B ! S g

¢ PR LR P o
2 ' . ~

|

|

|

ogs o v - . f
Identifying 5 as the gradient T S N e s s e o T SRS B rarmscmmcireryn (01)
Selecting the lower point as (1.9, 32) oo i s Se—— (01)
Selecting the higher point as (3.9,65) ... . (01)

[No marks for any other points]
. (65=32)%10™2 (65-32)
Gradient 3T OR (BO—10)x10-8 **sesessssisiviintans S A A (01)
(For gradient calculation)

= AN AR « o imss s aaeenmsen e uaS KB s en s anins ireans s a e s annr R aas (01)

{If a student has obtained the correct answer for v selecting different points for gradient

calculation, award 03 marks only. i.e. for identification of the gradient, gradient calculation
and the final answer}

01 - Physics (Marking Scheme) G.CE. (A/L) Examination 2027 (2023)
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- the resonance lengths more W;u (9) abovc suggest an alternative way 10 determine

5 '

D jOCkéy/sliding.key R (centér zero mill)

-vdltl'neter F center zero galvanometer/micro-ammeter

01- Physics (Marking Scheme) G.C.E. (A/L) Examinatio
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|03 marks for all correct answers]
[02 marks for any five/four correct answers]

[01 mark for any three/two correct answers]

(&) Write down tl{e correct 'lettcr corresponding to each item given in (a) above that has to
be connected in Space 1, Space 2, Space 3 and Space 4 in figure (1). i

Space 1: C Space 2: F
Space 3: D Space 4: A

103 marks for all correct answers]
[02 marks for any three correct answers|

[01 mark for any two correct answers]

(c) Name the type of cell which gives electromotive force (e.m.f) E, and write down its value.i’

A 2 V lead-acid accumulator OR (two) 1.2 V Ni-Cd cells (connected in SETIes) ..vuunnn.... (02)
[one mark for the type and one mark for the e.m.f value]

(d) Why is the intermal resis@ce of the cell of emf. E; must be very small compared to
the resistance of the potentiometer wire?

Potential drop across the potentiometer wire (AB) must be larger compared to the potential
drop across the cell
OR Potential drop across the cell must be smaller compared to the potential drop across

potentiometer wire(48) (01)
(¢) In order to perform this experiment certain conditions bave to be satisfied with regsrds

to E, E, and E,. What are they? : i

Ey should be less than £y OR E\<Ey, (01)

E> should be less than £y OR and E,<E, ... N— (01)

() Compared to a non-ideal voltmeter, a poteatiometer is considered as a snitable apparatus
for measuring an emf. accurately. What is the reason for it? == 2

Non-ideal voltmeter measures terminal potential difference rather than an em.f,. .......... (01)

and the potentiometer at balance does not draw any current from the cell and measures the
e.m.f. OR potentiometer uses a null method at balance  .......oeueenevnveninooneenninn... (01)

e —— i —

— e —

01 - Physics (Marking Scheme) G.C.E. (A/L) Examination 2022 (2023) | 24
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2
Why should the cross- tonal a 5 = adg By H g |
) Sectional area of the potentiometer wire be unifarm?

To obtain a uniform/constant potentia] erQ/ OR uniform/constant potential gradient along the
e T ———— (01)

|
?
|
5
:
: Wntedownth thit jetermi ‘
f(h) (1) . e e‘(penmgnta] pmceduw that must be followed to determine E\/E,
y e
|

.................................................. (01)
% Then connect the other cell (e.m.f. E;) and obtain the relevant balance length............. (01)
| (i) 1 the measurements taken mr () (i) abave corresponding to E, and E, are x, and
x, respectively, write ‘down an' expression for the. EJE, ratio.. ,
} = N8 A ps < = U0 S s o SR N R— (01)
I

(No mark for writing [ instead of x)

() () Another student has planned to. determine E !E ratio by using a graphical method |
by changmg the eﬁ'ecnve length of the poxennometer wire of length 6 m shown m‘
the figure (2). What etpen mcntat pmcedurc should thc studem ‘adopt? !

B
Connect the terminal B to cachend (B1, B BeweeH T T AT A 11 %

ngths
and measure the correspondmg balance lengths

bove 13 m. and the \'alue
 that can be o i (0) 3 5
(if) Lt;. tgc igsrz;(cgzr:n Ofw::’e %’:ﬁ i relallﬂﬂs}up for E in terms of m and E‘.

' ¥

i R AN TN Yy d
e ""‘“w-”' ,mm”w‘ WW'.-W..

l EZ._:_-E!. OR EZ-"-'-mEl

m

B T R R o e
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Answer]aw ons only.

% M Mmexmhm&rﬁlwwumumas&slemtnmmcmaﬁa

rounding off to two decimal places.
3. (a) Forlstedyﬂowofgm.mm incompressible fluid, theBemonmsequat:oncmchnumas

|
P+zpv2+hpg. constant. Here all symbots have their usual meaning. Identify the terms in the left

A vertical cross-secuon ofthtruxspmhof.tlm rac
ing
:‘s ::tving horizontally through air towards left with
velocity v relative to the ground is shown in
Figure (2).
(1) What is the velocity of air at-poimt X

relative 1o the car? Assume that the air
IS al rest relative to the ground.

(B) As shown in Figure (2), the cross-
secxmnlamofmnnagxmﬁoutube
far away from the spoiler is A and the

meofﬂw
mﬂowmbehdowdrsponatsm

lfi-'ll mbwnmw

” “ speed (v,) of nit relative 1o the
g, .‘ll *’}* i‘“:" |
| ./r A "D i*df,‘?w. " 9
: AP S B LR S Y

thure (2)

> e spoiler is 02 m®, calcuiasie the downward
R '7?.”"‘;.’: vy d lll' = ’. 2 k&m"3
| : el « q =
M ? right with a coastant velocity
<X (mc [RASONS 10 vour answer

-

e |

- g

.9 , D

¥

- ~ 4 - - ‘\’ <

'y
b - .

s ;... ’v ' i
p 4 ‘

e ’ .
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:
a) P - Pressure/pressure '
! CNEIgy per unit Volume

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

Y.

~pv° - Kinetic energy per unit volume . o)
| vog - (Gravitational) el e
! - : “DeIgY per unit volume (from a reference level) ........... (01)
| t
§(b) (1) Velocity of air at point X relative to the Caris —v/OR v/ ORv from lefttoright. ....  (01)
; [vAC—vAG+vGC=O~v]
- (1) Av, = Ayv OR Av, = 1.24,v .. (01)
| vp=1lev (01)

(1) If pressures of air above and below ' : i
: the spoil
Bernoulli®s equation poiler are P; and P, respectively, then applying

Zpp? = -
Prt+2pv =P, +2pv OR P +1pv? = p, 35T B — (01)

P, — P, =~ p[(1.2v)2 — v?]

v 322: 223 (Converting kmhr intoms™?) ....ccuvvvniiniiireerncieneneene. (01)
v =100 ms’!
,! P, — P, =-x12x100%(144-1)
f Downward force acting on the car due to the spoiler = (P; — P;) X 0.2 ........... (01)
(for multiplication pressure difference and area)
:%x1.2x1002x0.44><0.2 ............................. (01)
(For correct substitution)
! = B8N eeeeeerremmressee i e (01)
;; (iv) Will increase TSP PP P PP PIT IO POPPII P OO PPPPRIIOS (01)
f Velocity of air relative the car will increase OR v/ vowill Increase. .......cooeeinninnnn. (0D)
l OR Ve = Vac + Vog = _y" — p, where V" is the velocity of wind relative to the ground
(©) () Dimension of force (LHS) = MLTZ  ceeeevrmmrenessnsmii i(; 1))

2 = MLALALT?
- MLT?

Dimensions of pAvV

mination 2022 (2023)

; ~ C is dimensionless.
i 01 - Physics (Marking scheme) G.C.E. (A/L) EX2
Scanned with CamScanner


https://v3.camscanner.com/user/download

D
epartment of Examinations - Sri Lanka Confidential

-_

(i) Drag force F, ::-;-Cpsz - % X0.3X12X14X1002 .......ccvveveneernerenrennennns (01)
(For correct substitution)
BV R —— 0D
(iii) Power (P) needed to overcome the drag force = S, (01)
=2520 x 100
SZIZEW (2O2000 W)  covraumsnmmsstsitismmnmresors s mmsmsmalh ST (0D)
(v) Donotagree (01)
Power (P) does not vary with v linearly OR power is proportional to v3 notto v. .... (01)
(v) The energy used to move the car by burning one liter of petrol = san. x15 ..... (01
100
= 6 X 10° J per litre
Total power needed =252 +48=300kW ................... (01)
(for the addition)
Time that the car can travel by burning 1 liter of petrol = 32:1;)?6)? ............... (01)
X
(for the division)
~ distance that the car travel by burning 1 liter of petrol = 33::(1);3 XAI0G  seesesss (01)
(for the multiplication by 100 or 100x 1073)
Fuel efficiency of the car in kmperliter=2kmper litre ....cccoveveveveeoninineniin (01)
{ Alternative method:
: . 360
Time taken by car to travel 1 km (in seconds) = proprR LIITIPPRRS A, (01)
s I | . ; 6x10° 360
~ distance that the car travel by burning 1 liter of petrol = oo by SRR LEE
== 2 KT PET MR menses (01))
(vi) Speed of the car relative to air = 100 + 10 (for the addition) .........ccocovenveniniinennnne (01)
New drag force Fy ==X 03X 12X 14X 1102  .ooceverecrsmvscnssssnnnsnsnsenarn (01)
(For correct substitution)
Power needed to overcome the drag force
P'=>X03X12X14XT102 X100 .......cooormrrrrrmrrersissinssissssnnssssisssaa, (01)
(Multiplying drag force by 100)
SFEEW UL S (01)

01 - Physics (Marking Scheme) G.C.E. (A/L) Examination 2022 (2023) |
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: gnification 3 pe
instrum ter '
ent? b Measure compared to finear magnification for an optical
(b} An astronomical telescope s .
made
length 1. With an bjective lens £

diagram

.

(if) Draw a clearly labelled rav |
ra

(i) Using tbe rey dia y;. ‘ for the lelescop: When it is in normal adjustment.
e ' dgram obtain a0 eXpression for (he- aﬁgmar magnification of the telesco

r very small values of e radians) tan(@)=q . Iescope.
. o O N My b =a.,.
(c}) (1) An astronomical- telescope ‘having o (00cnt sna f

ing f = .

of the moon at the - . ) = 10 cm is adjusted to form the final image
an angle 0-5° at the l:::;;géﬂ:n:c ‘é’f distinct vision of the cyt:.-DJ =25 ¢m. The moon sublcnfis
moon through the telescope aiyu;c :lculate the angle (in degrees) subtended by the image of the
that he distamice e e & Ye and the gngular magnification in this adjustment. Assume

igible. You may use 1° = 0-018 radians.

(i) -Afer the modification

placed at 30 cm from
the screen.

mentioned in (¢) (i1) above,

. ; if the real image is formed on the screen
the eye piece, calculate the

size of the image {(diameter) of the moon on
(iv) chzkes 0?seﬂ§mfy m Wisconsin, USA has the larpest and the oldest refracting as&onomicat
teiescope {unctioning from 1897 to date. The observatory was the birthplace of modemn astrophysics
and collected over 170000, photograpliic plates of astronomical objects.
The focal length of the oby:cuvc lens of Yerkes telescope is 190 m. It gives a real image of the
moon of diameter '17-1 ©mn on ‘a’ photographic plate placed 30 ¢m' behind the eyepiece. Calculate
the focal length of. the. eyepiece of the Yerkes teescope :and the angular magnification in this
situation, (Give the agpular. magnification to the pearest integer) s R ¢

al

K6 (@) (i) Angular magniﬁcation e NPy ypwrcugr (¢ L1212 5 § 1 (01)

a

where  «'is the angle subtended at the eye by the rays from the final image and

a is the angle subtended at the unaided eye by the rays from the object

(both correct) R (01)

(ii) The linear magnification of an image depends on both the size and the distance to the
- TR e iR S A 01
object. _ (01)

ize of the 1mMage formed on the retina (of the eye) depends only on the
by the rays coming from the image. ................ seswalOL)

However, the s
angle subtended at the €y¢€

magnification.

: infinity OR When the eye 1s relaxed ............ (01)
: . formed at infinity
(b) (i) When the final image '

A/L) Examination 2022 (2023)
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(i)

-
o=
-
-
-
-
-
.
-
-

o=F ‘
=R
Pand
=l
==
-
-
o2
-
Fad
-~
e
-
ard

- L 4
""""
- ‘ﬁ

="
-
-

Two parallel rays passing through Lo and correct ray diagram up to the image ........... (01)
Construction of parallel rays after passing through Letotheeye ~ .........coo.on... (01)
Correct marking of fo and fe ~ .oooovevennieeiieeeee (01)
(deduct 01 mark if arrow heads are missing)
(iii) According to the diagram @ = &+ — — B gnd
o
a = - — (3)
For any onc equation ............................ (01)
Substuting in é (1 =1
g neq. (1) ety 75" Bl NS ke e RN e s g8 S (01)
) O
a = 0.5° = 0.009 rad
For the first ima itutine ; i
ge /1, substituting in eq. (2) DO0T = . it srmemsmmmssias (01)
h1 =09cm

For the eye lens (F.), using Cartesian Sign Convention

v=+25cm, f =-10cm

01 - Physics (Marking Scheme) G.C.E. (A/L) Examination 2027 (2023)
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Applying the lens formula 1 _ 1 _ 1
v u — ; ................................................... (01)
& 1 3
‘ 25 U D10 e (01)
i
(for correct substitution)
i=i+i_7
u 25 10 5o
considerthe secondimage I, @' =22 (o1)
| @' =20 ad e (01)
(for substitution)
a' . 0.9x7 __1°_.
50 0.018
B = OO TT).... ocsommnimsmmmismmmeainih s S 0 (01)
Substitute in equation (1), angular magnification (m) m=—=  .eeeveieirnieennn (01)
(for substitution)
=]4(13.8=14) e smans (01)
(11)
'
:
! Lo
:
‘ Le
.;‘ Lot ‘ WA L
\ =
; the two brokenlines .........ccooeiiiiiiiiiiininnnn. (01)
Locating the real 1mage by drawiiz o)
oht side Of Le wvvvninninieiiiiiiiiiiiiiiinane,
Marking the focal point f on the '8

R e 310

ination
01. PhYSiCS '(Marking Scheme) G.CE. (A/L) Exami

Scanned with CamScanner


https://v3.camscanner.com/user/download

Department of Examinations - Sri Lanka Confidential

(11i) =~30cm, f=-10cm
Applying lens formula for eye lens for this situation %—- l—t- = .f{
1 1_ 1
"_?0' = ; — :T(; .............................................................. (01)

u=15cm
Linear magnification of the eye lens M = z- .......................................... (01)
e SO o
=15~ 2
Since hy = 0.9 =
1 cm and By + = sesecsssvvmsaivin sRimassesmmemeesess (01)
=18cm (01)
(1v) For the objective lens of Yerkes telescope apply a = —-
fo
0 =
009 160 = RS s R st e (01)
h]_ — 17.1 cm

linear magnification 1S 1 OR ident i -
a entification that object distance and Image distance are
....................................... (01)

Therefore, image distance = object distance = 2 T

e

OR — 3—10- - ;10. -
R (01)
2fe =30 cm
fe=15em©.15m) wooevoeer (01)
Using eq. (1), The angular ma
’ gnificat =l 19 =

ation m 03><h1 (0R03) ........................ 0D
M=03(OR637) ,_ . - wiu. . 01)
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pan el

_———

L e

. (@) Young's modulus of 4 materig] }
. S

9

the terms *;  and f

i i A

%

&5 o et 3 o
\ ing rom s heel

! heel of the player comes 0 re

40 ms without breakmg (fe plank
; of 1640 kg and the effective i
g of the leg bone iy JOx 109

withstand a maximum compre

1 untformly distribyted
(1) Determine the mean fore

the player comes 1o rest
(1) What 1 the maximum compressive

(n1) Is there a posstbility to fracture
ANSWET.

)} The leg bone of the Karaté player is

until recovery as shown in Fis

22° with the ve

-

(1} What should be the minimum coefficient of static friction between
thg end of a crutch and ground in order for him to stand siill
without shipping”? Take tan(22°) = 04

(11) Detenmnine the magnide of the compressive force acting on each

crutch. Take co0s(22?) =09

question 5.
crutch, Take 1= 3.

of a crutch?

of two coaxial hollow

E«.- Rcspcctivc Cmss-sccnonal are
in Figure (3).

|  EA+EA,
given by £ = -L—L*-"(A' ’ A‘J‘

() Let E
length of each cmi
the force i (ckii) is apphed |

ure ﬁX.Cd {0 the

(¢) Normally rubber caps

10 state advantages that

e R T L h e
01 - Physics (Marking scheme) G.CE. (

‘ ;

defineg by £

P lay er tine
\\hc nt he

Mtrom an jnn
tal speed o :
The | Pecd of 24 m

m;x:vscctionai
M~ The bg

SSﬁ ] a
that the Sress | - , Ve stressy of |- x

€ acling on the
from 24 4
Mress on the bone of the leg?
the bone? Give reasons for your

. Iractured in the process cki

\ ; : s$ of kicking a
mentioned i (h) above. He uses crutches made of single tube for \mlﬁin;;
‘ ‘ gure (2). The
of the player’s weight is supported by crut

by his other leg. While he is standing each

TR rtical. Eac1h crutch 15 made of hollow aluminium tube
with 1nner radius 10x 107 m and outer radins 20 x [0

Young’s modulus of alumimum is 740 x 10" N 2.

¢ Round off your answers for (¢) Qi1l, (¢} (iv; and (d) (i) below to two
decimal places in scientific nogation. See the note given before the

(iri) Calculate the compressive stress and the compressive stramn on 2

(iv) If the length of a crutch is 123 em what i» the change in Jength

(d) Suppose instead of the crutches mentioned 1 (¢) above crutches madc
tubes are used by the player. Inner tube of the

cylindrical crutch is made of aluminium having

. : L TN t“l hJVl
the outer tube 15 made of stainless S . .
ek as of alumtmum and stainless steel

lu-bCS are A ‘ and /\2. The c¢ross-section @

o the crutch. ,

would occur for 3

’mm

Confidential

)
{

: ’C'
R .- \ . . -
A/7 vhere all symbols have their usual meaning. Name

d 1o break 4 wooden plank
Player hits (he plank, the
in
€€ has an effectjve mass
area of the smallest part
N material of (he leg can

10°"N m 2. Assume

3]"ﬂg the bope

leg during the heel of

Figure (1)

mass of player 15 90 hp. Half
ches and other half is supported
crutch makes an angle of

m respectively.

D . NN ——

-~

Young's modulus E
ng Young's modulus

f the composite tube is shown

: |
Alununium Stainlesy steel |
}

s £ of the composite tube is Figure (3)

(1) Show thal the effective Young's modul

ox10'm. E,= 20x 10" Nm = A, = 60x 10" m®, The !
he change in the length of the composite tube when -

!

[ower ends of the alumimum cruiches. Use physics principles |
person walking using these crutches with rubber caps

|

Scanned with Cam'Scanner


https://v3.camscanner.com/user/download

Confidential

Department of Examinations - Sri Lanka
((l) -‘E- ot A LR LR LR P PP PP PPPPPPPPPPPPPRLE (01)
5:_ R TT—— (01)
B)(i) F=mu—w)/t e (01)
— 24-0 bstitution
F=16X (4)(10__3) (for correct su ) e (01)
F=96X% 104 N R (01)
... F 9.6x10*% -
(i1) T {for SUDSEIOUOR) et sen s s (01)
_Ez B2 TOPN M™% 3 555 b e s e S S e e e m e s (01)
(iii) Yes (No mark for incorrect values) —  eeereneniniiiiiiiiiiiiiii e (01)
Maximum compressional stressof 1.8 X 10" Nm™2<32x 108 Nm=2............... (01)
(c) 4
F .
0P
F
(1) If the force aleng a single crutch is Fy,
then the frictional force F = F;sin(22%) ..o (01)
The normal reaction force R = F; c0S(22°%) wovvnvimniiie (01)
. ‘ 54w F
Since coefficient of friction y = e ERY T (01)
u = tan(22°)
u=04 L LI (01)
(i)Normal reaction force on a crutch F; cos(22°) = 22 ’;"50
N 225
R 1. O A — (01)
F1= 250N (234 -250) N oo, (01)
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| ( Alternative methods:

\

900-450

I e (01)
) +90 x an(22°) x cos(22%) = 225 x 0.9 + 90 x 0.4 X 0.9
=2349NQ35N) (01)
or Fr=nspgn
=22N ... (01) )

(111) Effective area = n(22 — 12) x 10-*

250
(22-12)x10~4

Compressional stress =. (for dividing by the area) ................c...... (01)

__250x10*
3XT

= AR DR Ve R G (01)

(2.48 — 2.78) X 10° N m™

s > o 2 5
Compressional strain = :; ix:oom (for dividing by the Young’s modulus) ......... (01)
=397 X 00 e AR vy ol R S (01)
(3.54 -3.97) X 10

(iv) Change in length of a crutch = 397 % A0 % A28 31055V ik sssnonsansin (01)
(for multiplication of strain by the length)

_ 456 % TS A (R96.x 1076 M) ¥ Sinis smasessemmssase (01)
(4.42—4.96) X 107% mm

d
e aluminum atl

(@) ) 1f the forces appliet @ . B s (01)

the total force Fiotal = Fy + 2
e o BREAR T 1 e RN s (01)

Ee(A+Az) _ B2t 4 ==
| l
l
Ey A1+Ez-42
= (A1+Az)
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(11) If the change in the length of the composite tube js ¢

I" - L'!A!‘fgzﬁz ¥ p ¥ f},,*ﬁz}

d

(Ai¥4;) [

Frsi
EjAi4EA,

P =

— 2507125x107%
CO7 10 £1007107%4 2007102 26 0710=% = =t ccccccecccccvcevicroviisrcsnan (UJ)

[One mark for substitution in F %[ erm; one mzrk for comect substzimion in
E; A4 term; one mark for correct substitution in E; A, term]

e=156%10"mm156%x10%°my (G1)
(1.46 — 1.56) x 10~ mm

(e) The (maximum) force felt by the person will be lower (as it increases the time of COmtact)

-

CUR the (maximum) impulse felt by the person will be lower (as i Increases the time of contzct)

[Two marks for two valid reasonsj

01 -Physics {Marking Scheme) G.CE. (A) Examination 205 —
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um Jccts
8 black hole, they are mv;si;! TCSUItmg & vety 0 the universe. They

$tro have enormous amount of matier
ng gravitational field.

' B
' Tbe escape velocity (‘. ecause no light can escape from

o P .f-Sn.rfaoez. of ol
" o 2 . | | F oot ot a
K is gwven by LRM « Where G i¢: g “al object of mass M with uniform density and radius
3 . ) lhe U“!Vgrs" ‘ 2

© gas, just.as air compressed in a

. S0 it emits not only risi r. Temperatures of dust/gas in excess of 10% K can occur, ;

:tronomers look for these X-rays emitted by the dust
. There presence of |
2 are also strong evidences for the exi A el

- hole is found to exist at the center of Stence b, lmgu mmmasme black holes. Onc S o
- of the constellation Sagittarius. A our Milky Way galaxy, 26000 light-years from Eanth in the direction
" this black hole. Thxc‘ star cofnplzgfpi‘;:mm thave e roind & ettgred S e Ao
¥ revolut

| .‘_‘of time like four vears. This means that the s B it T R, ol s & short ey

- tar lS travelline
black hole. By analyzing this. motion; the .m velling at very high speed 8-0x 10° ms™ around this

ass of the unseen supermassive black hole can be calculated
- You may ke G = 60x 107! Nm’ Lg"“ and speed of ugm c=30x10 ms™',

- {2) What is a black hole?

detect th

3 ,(b) (1) Starting from first pnncsplcs denve the expressxon for the es‘.apc ve{ocnv v, - -,,-_.._26*"

R
(11) For a sﬁwmal object wzth umform densxw P show thnt v, is dxrecdy proportional to the radius

R of the object. . .~ | 2

(iii) Letting v = ¢ ju the crpress:on derwed in (b) (1) abowe obtam an expmsxon for the Schwarzschild
radius (R} for a 'sphcncal object of mass M in terms - of G M and £,

(c) What is the reason for defining an evem honzon" . |

&f) Can a black hole emit X~mys" Gwe reasons for your ansmr. "

: (e) Delennine the peak wavclength (Zh) of radlauon emttu:d by gas or du§t w:th :empemmm 106 K ek rlmg
Z,-;‘ into a black hoie (Wems dtwlacemem constam = 2900 pm 4 R ,.. @Rt « & Fply ‘
.. 0 Round off your answers’ for (f) In 10 two decimal places ands(f} (n) to one deczmal placc mspecmc]y
in scsennﬁc notation. Ses: &e note, gived: before the question Anrd

' 2z o4 the supgrmamve black holc in a cm:ular path of radms Fe
' (f) ‘;mm‘ M meﬁ:tfr m?‘gi ;i?g? mpcundrmasswe black hole ‘are sphcncal in shapc ‘with umfmn density.
uuher BSSUMC a

() U the data gwen m the pammph determinc the. valoe of 7. (Take g 3)
1). Using e
(@) chcc calculatc the- mass Ms' of the supcmxasswc blac 0

sive black hole
“ Schwmschﬂd radtus, Ry of thc suwmas
% i) Calczﬂate the dden becomcs 8, black holc \vnh the same m ass as it has ad
- (8) Supposc h)pomeucally the sun su

sun along the same orbit as of today" Give
to l'e"' . . ,
(i) Would the carth contmué

 reasons for ymn‘ BDSWﬂ’ 73 ‘(; ihis? Gx';'e me mam reason for your answer. ..
(i) Could ltfe on cmh get a“md due holc i us ma% could shnnk tO a sphcfe of 2-4 km

' ablaﬁk
- (iid) Shmv that ﬂg sun would Wun as 18 % 10301‘8
mradms Takcthema’s I,

m mund thc

. P T B ARE . B B TN rfEWNsE ———
oo’ Shemggd, SETSE R .
.
- . -
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(a) Black holes are objects with

PR (|
ot ons ATRUDLOEBIELEE +oescvererysuvsursevisssniamomemremssvsrense= (01)
packed into a minimal 1120) 1111 11 PPRPPPPPPPPTETT R (01)
(b) (i) Let the mass of the escaping body be m.

KiIlCtiC energy of mass m = %mvez ......................................................... (01)
Gravitational potential energy of mass m = — ﬂ;ﬂ ....................................... (01)

From energy conservation,
%mvg - G_'Zﬁ = 0 (OR any other COITECt fOrmM) ........oeueeneneeeeneeeenenernrnanaenaaees (01)

_ |2cM
i e
(ii) p = _;:HRV ........................................................................................ (01)
-5 26%/3mpR3
Substituting for M .= v, = T R emesas e yRSNSRAKESS CUSD HRRSSREN AR R R (01)
e R S S (01)
* Ve 15 directly proportional to the radius R of the object.
_ [em
(i) ¢ = I T T Ty R RN (01)
2GM

RS = "'2"'2"’ ...................................................................................... (01)
(c) Cannot detect events occurring inSide it ....o.....coeeeeeeeeseeeoonnnnsn. (01)
(@) NO. oot (01)
X - rays are also electromagnetic waves like L1215 Sy O T I ok S A (01)
(€) AmT =constant OR A, T=2900  ...ooooovvoomeooe (01)
2900 5 |
Am = Toe  (Forsubstitution) ... (01)
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Vot
4)(365)(24)(60)(60: 2x3x; ....................................................... (01)
8.0x106 (FOr SUbSHItUtion) ...........ooeeeueeeennnnn, (01)
r=1. 1
*8X 104 (1.680 —
1682) x 10% 1 ... (01)
(i) Let 7 be the e s o ———
Of the star,
GMpm _ myp2
rz T ....................
............................................................. (01)
2
Mg s i S BTG
........................................................... (01)
My = 8OX10%)2x168x1014
B 6.05¢10~11 (For SUBStItUtion) .......oovvvvneeeeeieeee (01)
Mg =1, 38
B = 18X10" kg(1.79-180)x10® kg oo (01)
2GM
(1) Rg = =
B, 2X6.0X10711x1.8x1038
R W e e & e T e O (01)
(For substitution)
Rs = 2.4 X 1011 i T T N T T (O].)
(2.38 — 2.40) x 10* m
[EVITI VS | s smrmse osisiismnsis S SRt o o OB 2y S 3 S AU IR s SRS (01)
: : vitational field/force experienced by the earth OR
There will be no change in the gr2 qvitational pull than our Sun. .................. (01)
solar black hole would exert no more gf
............................................................ (01)
(1) YES 10 overponaunnunoensannsrapsstaies
................................................... 01
No light/heat will reach the earth. ...+ 1)
(iii) Rg value for the sun:
................................................. 01)
-=11y1, x1030 ............... (
R = W = (For substitution)
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9. Answer either part (A) or part (B) only
Part (A)

(@) The capacity of a cell is dcﬁncd as
its unit is given by amperc-lmur (Ah). Two' identical

connected to form a battery. \ - .
Calculate the capacity (in Ah) and the cmf (in V) of thc battery if the two cells are connected

the maximum constant current that can - be drawn in one hou\r, and
cells each of capacxty 6 Ah and emf. 50V are

(1) in series and
(1) in parallel

g
B
¢
§
'
!
t
i
]
'
i
?
4
:
&
'
;
i
¥
B
L
'
&
¢

fff
g
=

D I L R

(b) An electric car battery is madc mmg xdcnt:cal 192 cells
each with em.f. 4-0 V. Eight cells are «connected as shown.
in Figure (1) to form a. battcry module. A total of 24 such
modules are connected in series to form a 24 kWh electric
car battery. ~-

--.-----.-‘--p“~~--‘~-~~-

- Figure (1) Bmcry Module

(i} Calculate the eonf. (in V) and the capacity (m Ah) of a smﬂc modulc |
(You may use 1 kWh=10'V Ah) B e wt | i

(11) Calculate the capacuy (in Ah) and the e.m.f. (in V) of 'tbe 24 kWh electric car battery. i
(¢} The above electric car travelling at 2 constant speed of 36 kmm ' on a horizontal road expenences aﬂ
total resistive force of 480 N against its motion. The power consuniption of the air conditioner (A/C)|

of the car is 1-2 kW. Calculate the maximum distance that the car can travel consuming ealy 50% of
the full stored energy (in L.Wh) of the battery,

(Y with A/C on for the- enure joumey (Assume that the ‘power consumption of the AIC is constant
dunng the entire Jc.umey) - .

{i1) wx!h AJC oﬁ for lhe cmxre 10umcy

(d) The clectncal circuit used for heating the mtenor of the rf . R
- above car is shown in Figure (2). When the interior of the - ‘
“.car-needs to be ‘heated during cold weather, the driver can

oset'a switch fo pass a current through the resistors R, or L

7 R (R < Rz) The current passing through the resxswrs R Bamry (V)

and R2 d:ssxpatcs power and heats up the interior. Thcrefom 357 R
resistors act.as heaters. - Suppose the battery develops ‘an -
internal - resistance -over time. An ammeter -with ; internal - i * TN
resistance -of ‘10 Q and an 1deal voltmetcr are connected e )
-to test the circuit. S VIS Pl N L vt annrc 2)

v(g) The dmer can complete the cxrcmt by oonnecting OP or OQ Idenufy and wnte down th
Wzﬂcom;;ﬂons to get 4 low and ‘a high rates of power dissipation. For example, makme
connection sthq:h of{,,{he beatcrs and dxsconnects R, and R, from the circuit, °

G gf a‘:lgzgfr r:zsdbu;go 12 25V ﬁ? the heaters are off. The voltmeter feading drops t© 250V and
"ﬁlﬁﬂ circuit .is connected 1o R, . _Calculatc the emf. of
~the mtcrnal resxstance of the baugr}. and the va]ue of resxs:t:a i of the resxstor R, the banery,

, “_ Al Lt

01 - Physics (Marking Scheme) G.C.E. (A/L) Examination 2022 (2023)
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does p
Th ot Chan e
erefore, the Capacit ;
=6Ah ........
The e.m.fs are added ........................... (01)
Therefore emf e (01)
=3.0+5.0
=100V
() In parallel combinapian T, (01)
ation, the currents gre added . (01)
Therefore, the Capacity = 6 + 6
=12Ah e (01)
The e.m.fs are not Changed
Therefore, e.m.f. SAIN Vi v s A e (01)
) (@) e.m.f. =4.0x 4
B0V e (01)
Energy stored in the full battery (24 modules in series) = 24 kWh
Energystoredinamodule =24/24 .. iiiiiiiieeeinanes (01)
~ =1KkWh
Capacity of a module =1000/16
SE625AN e EBERRGSE (01)
(i) ~ Capacity of the full battery = Capacity of a single module
B2 BR e s i T (01)
* — 24000 /62.5 |
e m.f. of the full battery .
1 . U STI N L S (01)
1ve method
( Alternatl . . _ 16 % 24
e full balt€
e.m.f. of the _384V e O1)}

t
. ~rF. INL) Examlna .
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(01)

(¢) (i) Usable energy = 24 X 50% (multiplying by 50%)

=12 kWh
Speed of the car = 36 km/h = 10 m/s (converting km/h to m/s) ......coeeereenenerneneees (01)
Total power consumption in 1 hr = 10 X 480 + 1200 (for addition) .........cceeerereess (01)
=6 kW
Total travel time =12/6 (for division) ..........cceevuenimenrneencenecenenn (01)
=2 hr
Range =36 X 2
=72km (OR 72000 m).....ccevevernninnnnnnnnnn . (01)
(1)  Total power per 1 hr = 10 X 480 = 4.8 kW
Total travel time =12.14.8 (O0F-QIVISIONY): suescns s smmamnsmes sswmas (01)
=2.5hr
Range =36 X 2.5
=90km(OR 90000 m) ......ovvvvenvenannnnn.n, (01)
d) (@) For high power dissipation— OP ... ... (01)
For low power dissipation— 0Q ... (01)
(D& eME =255 NEimdiiintae et e (01)
Let r be the internal resistance of the battery. Then Applying Kirchhoff’s law,
Rl I e (02)
(01 mark for the L.H.S.; 01 mark for €quating L.H.S. to 250)
r=1%Q | T s 0 s e O e (01)
250 —5R;1 - 5%10=0 s (02)
(01 mark for the 5R; term.; 01 mark for rest of the equation)
R1 =40 Q R AERSARUAA ke s B SS oecs (01)
(i11)
P=IR B e et (01)
=5 X5 X40 (for substitution) ... e o o (01)
= 1 kW (1000 W) e ot s et o (01)
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Part(B) .

- (@) The circuit sxm,
mpnt.voltage V., in ﬁg“l"c (’1) 15*:

with minimum Cumn{-ﬁ-ze“q

Calcu]ate the foHOWIBg‘ ’:“ .:': k%
() Vou (Take v, S0
(it) Current 1 — e '
(11) Current IS and '

(iv) 1. correspondin

. gmthcmini-- A.,, :
Zener current. @m

(i} Using your calcuiatﬁ;ls %ow by mpmedm the. Ry resistor when V,=23Vand 30 V.
‘ regulated by thc CIIC!M “:A"‘";'":*".T‘..a | bneﬂy CXplaxn how a changc in the 1nput voltzge is

- V . 4 ." 2 a F .
> 71 '-' .

(c)Thccutmthx 1 i .' o i
2oy nesi gure ¢ )/can also lfguléte_ ; voitagc ;v_ananon in V- due to an increase in output

b2 v
“ "" a‘

- {1) If the load resistance is mcreased what wﬂl happen to Zener cusrent I, and 1.? Explam your
answer,

(i) Briefly explain how the Zener diode and transistor combmauon regulate the output voltage when.
the load resistance is increased.

(d) The ctrcuit shown in Figure (2) is used to charge a tmtcry from 2 solar panel with an internal
resistauce (r) that can generate up to 15 V. The output voltage of the circrit should not exceed 14 V.|

|
'
|

ﬂ) Write down the Mw‘ on~mvc11mg
- ¢choices. (mvcmns ‘m?hﬁ‘ ' pmducc 14 V output - voltage. When R = 9 kQ and

. ” of thc opemttonal amphﬁcr In thc above cucmt from the gavcn
amplifier, comparator) - |

.'(u) Under bright suqhght Rz W ’d’us‘:dmx:o be posnwe!v saturated, calculate .the most S oy

maxnnum woltage Vt, fm' 100 ;N vohage dxﬂ‘etenoe bctween thé non . mvcmng

' X : op—amP saturales opcn-loop voltage gain of the op-amp when the output
(iu) Ir nd put ?:vcﬁ:mg input, C‘k“ that the output saturation voltage of the op-amp is 2 V
mput and the
i .

* voltage of the circuit. : e |
betof the supply voltage. i op,amp 20d thé W’ " “"3 o Whm the solar panc]

of .
(iv) Briefly explain the actiod © eak sunligh
 produces less than .

]4, VvV Uﬂder
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(@) Vo =VitVee s (01)
— 83+ 0.7 (foraddition) e (01)
Ve =0V  essseesesessesseccesnnssssscsassonseens (01)
(i) Ip St €S ———— (01)
I =9 /90 (fordivision) i eeaan. (01)
I 2lA = deseeesssssssccesossssessessswens (01)
() Is 2 Va=VadilE = siieesvecichi e SRS (0D
Is =(23-9)/70 (for division) =AU UC VTN . JC (01)
Is SUZA 00000 ssrssesssssseessnesesEs e (01)
(v) Is =lz+Ic+L.. A e ——e— (01)

Ic =Is -IL-I7
Ic =0.2-0.1-0.01 (for subtractions) ............ ... (01)
Ic ST, AR (01

(535D P =V3/R(ORI?R)

P=28W S T (01>
= 63 LRI - S (0:}
(n)  The output voltage is constant across the Zener and Transistor. ... (01)

lCSIS"’I I’i as I.t:&l @ ....Q...Q.........o..Q..oo...........o. (Ol)

() ILs=L+Ic+1L

Therefore, I, should increase
z NG _.... R e R e (01)
Increase of /; allow additional amount of current pass through the transisto
o
Therefore, [ will increase r
................... (01)

01 - Physics (Marking Scheme) G.CE. (A/) Examination 2022 (2023)
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(
COnstq
\Zrhen the loaq Tesist : ' 2cross the Zener and Transistor
through the transjgt Ace g increq
Or keeping I d, I, increases to allow more current to pass
The excess OWer i . . S COnstant, p
voltage. dissi ated throygt,
the transistor to provide a constant output
@ (01)
(1) Comparator
................................................. (02)
11 V =
(11) + = Vmax X [R, / (R + R))]
=14 x5/ (3+9) (substitutiony (01)
v T
....................................... (01)
(m) A =V —
RLDEE =TT e (01)
= (D0 o1 (1) e e, (01)
A — LRAREERE - R R o N S O SUNNU (01)

(iv) When there is less sunlight, the voltage at the positive terminal of the op-amp
decreases below 5 V.

....................................... (01)
‘This causes the output of the op-amp to goes to zero 1'0) | S (01)
This causes the transistor to g0 to the cutoff mode (transistor is off). ........... (01)

Therefore, the voltage appearing across the solar panel will be the same as the
i, §5 e S A SN 5. . 2 st TS 01
voltage across the battery. 7 (01)

e
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0. Answer either part (A) or part (B) ocly.

(a)cwymmgmmm,m@““wf“m‘mlm
hiquid. ~

(b)bﬁzunkofaﬁﬂingmiccuﬂwtx’é)mtzwofpw?lina
lhemmﬁngmdﬂfhdram.mﬂwww
and the density of pewol 2z 7°C is 7T30kgm™. |
the filling station. ' .
(i) What is the mass of 20 Gures of peirol 28 7°C? (1o = 1000 litres) ,,
ﬁi)Ulhctanpcmmo{ls’cf;ech!?‘CWmﬂ‘C,‘calaﬂwmncwmlumc

off your answer to three decizal places iz £1) o
(iif)V«'huisc-xdcmixyc{;zzrs.zZ?‘C?[TmT%l%:?-l&.civeywranswwthem
mwger n g ] e = s
(v) Calculate the mass. of 20 Eoes of petrol & 27 °C.
(v) How many exr kiiopz=s of petrol would the car get if 20 litres of petrol is filled at 7 °C
instead of a1 27 *C from the Sling station | ;
(c) A taak of 2 petrol bowser is made of mewl 20d the internal volume of the tank is 25 000 litres at |
7°C. In a hot day, the teopemters of peol and the lank became 27 °C and the tank was completely |

filled by the pewro! due Io the expamuicn. The zverzpe volume expansivity of petrol is 96x 107 °C! |
and linesr expemsivity of mesad & Z<Sx 0T L.

® Round off your amswers far fo3 G o) (58 zmd {&) Ov) below 10 two decimal places in scientific .

. (Round

notation. See the mote given feforr fhe goeiou 5. }
(i_)mﬁemsm-:mh;cémdinmzw& i
i3} Heoce calcnlste t5e vilimre oF peond (o Teermsy 2 720 {Toke -—-——-—---.,1 :0,93] ]

1+1-776x10 g

{1m1) ;i:az an: Beas f‘ WshTor T T ok w3 petvol fom cutside 10 incresse ihe temiperzivre from
W 25T s of g mwny of fe ememy tunl i35 20 3 & e he i
o o T ey ok % 2Lx 107 k. Specific heat capacisie, of |
s

- =d
, - - - .'- - -
E&f b Y L I r‘,’: r & b4 ot RF e WS « 2 - e 2w d 2
F Ve Sk » ‘@ .g. £ -~\“ e 2 .‘ ;d’ J (g }. : m‘f‘.?tl}..

-

(ivi m;,‘:} !:;n::.;“n Sadi i."i:f Wit poeool 2nd the rewt with zir at atmosphenc pressure of
SEBE T S amimeed o - T 3
SRS wapo pressmr of pevrol @ 27 °C is 747 x 10° Pa. Determine

the ictal et ek o T Rk :
: preisere msle e .Ja-,'th:;l‘.&:.st&tm:expansaon of metal and petrol for
(v} How cmomy moles of -
= grzsenl mside the bowser o el -
shove? Usiversal g oo 2 I o B Acsume @ IEIHZ7’C I the situation (c) (iv)

CI - Physics (Marking Scheme? G.C (A Exmiimasine. —
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Vo=V

[) y = V1(92-—91)

e, (01)
ST —— emperatype Oy and y, ;
2 18 the volume at 1empPeErature @5 .....ccocevcevesses (01)
b) (i) Mass of 20 [ of petrg] = 20
— X 3
' X 30 e (01)
=14.6 kg o1)
(11) V27 — V,7 [1 + y(27 I A S e
L (01)
V7 = 6 X 10 e 20) e (01)
Va7 = L0 T e (01)
- (i) Density of petrol at 27 °C = 11";13: (B SUbSIIRION) xuf issmisrbnmrinnns ersass swsswanss (01)
{ Alternative method: py7 = a—y—(%—_—,]-)-
730
. 149.6x10~4x20 (01);
S TIGREI® . O Elir Sekepine i cerassevesveanes (01)
o — % 20 % 1073 (for substitution) ...........ccevunene. (01)
(iv) Mass of 20! petrol at 27 C=716 N
_143kg (1432K8)  cveeeeen (01)
ELATTALS) o) TR URUUP PP PR PP PTPTY (01)
_14.6-143(14.32) (for su
(v) Extra mass = == ) e (01)
_0.3kg (OR028X8
....................................... (01)
O @) Yy =Yat 3 =960 % 1074 -3 X ?.4 e A0S T T (01)
| nSIvity = bstitution
'; Apparent volume ExP% : 8(5"; e n— (01)
b
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P e 0]
(1) V,, = V2[1 +8.88 x 10~* x 27-n1 e o
25,000 = V,[1 + 1.776 x 1072]
Vo, = —25000 e eeesssesesarresae (01)
7 T 141.776x10-2 .
V7 — 24’500 litl‘es ............................ (O])
WD Q=mmcAG e eeeerer—ee e (01)
i = (mCAG)petrol + (m’C'Ag)metal
0=245x730x22x103x (27 - 7) + 2 x 103 X 5 % 102 x (27 = 7)sassesees (02)
(01 mark for each substitution)
=807x108y (01)
.(8.00 - 8.07) x 1087
(1v) If the air pressure at 27°C is Pyy g
10X10° _ Py,

273+7 o 273+27 e I e I S (O])

P27air = 1.07 X 105 Pa

Total pressure = P27gas + Poygqr
........................................ (0D
=747 X 10*+1.07 X 10° (for addition)

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

Po7totar = 1.82 X 10° Pa
(A81-180x105 1 e (01)

(V)Applying PV = nRT for petrol vapour

.................................. (01)
: _ 7.47 X10* x12.5
i ———-——___8.3)((2734-27) (for Substitution) ...
......................... (01
nvapour = 375 mol )
................................ (01)

-

01 - Physics (Marking Scheme) G.C.E. (A/L) Examination 2025 (2023)
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-~
- - e

~ g A i e i~
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ks - AT T F Toms ¢ omnmg Smuw. | | o of Vish
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cgid e Aty A ey )"‘-" e W e oSt I3 DE :s:m..,m: <
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ity Gk Sl o SEpSes g g
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/ { g ST S PaT
ol dpil, Ot W TAT A wr st T rETmne :n: croe of

(ly Pite G/ 45 vamagy of @ wEve GEITCET |
205 5 1 Bour & measurad by & Gmyd\\iu\kf counter.
serned. calculxe the count A after 3 hours.

on a Geiger-Millier counter using

(r) Tiw writy o & r/,ww...w matezel of 1
(f Ga it SO L i 64 cousts pes

ident
(dy Viewr 0 goasivhe V6, AT w trpt d ioeizing radiation 1OCE

Aitfusaet whranar pm"

— 98 nW. Assume that the
et wz?clm 400 nm wuh an mtcnsxt) of 1
i 2 ”"; ?‘S’, s 1,,‘?;;: zﬁ?g Z ycotogs:tsxme surface made of cesium with a work function of
erfitledd gl

.9
e, (Planek ammmtﬂéﬁy I(I‘ }t speed of hght-BOxl ms ‘. electron charge = 16 x 1077 C,
24) At , o _

e e . ident ‘ h sitive surface per second
\y Detatinine the autnber of photons of blue light incident on the photo sen . pe .
(1) Detefimi

(M) 1 10 electrons are ejected for each 100 photons incident .('m.

hoto sensitive surface.
e cutfent produced by the p u
(itly Caletilaté the cuimum kinetic cncrgy (in J) Of the ejcf-‘tcd photoelecuons from the photo sensitive

BU"'BCQ ‘ 4 | ' »

the photo sensitive surface, determine

fon scleatist B thG “operioe room
® m;\“? ‘mﬁm Ca}cuhtc \hc maximu
jation worker i$ 20 mSvlyw lf the scientit works 6§ houn

tional dcm lln@! (br 1'% rod
m) ?‘;g‘:&t:xﬁl%‘du)mm a, yeat pngva that the md‘mm exposure he receives does not exceed the

\‘ﬁ\ﬁum&mmmlmtsﬁkx Mwmhmmm}(mljduah:mm:

vear? .
m3~m&wh8vgmiacnlﬁy=nt;"}
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.« 4° , X ray
(a) Alpha/a, Beta/f$ and Gamma/y radiat10ns

k for twWO correct answers)

(Any three of above; one mar

-t1 osure value
(b) Active dosimeter can be used to get @ (real-time) €Xp

, HME)  eeeecceseseesensnsens (02)
Active dosimeters measure radiation levels in (real time)
(c)
A _ 1 e (02)
Ay 2P
A3 mesesss bR (01)
64 23
L - PO ——————= (01)
(award full marks for the correct answer)
(d) Due to different penetration ability/power of radiation
OR
Depending on the type of radiation absorber plates can be used to stop/absorb radiation
.................. (02)
(e)
(i). If nis the number of photons incident per second
n X6.6 X10™34x3x108
e =0 4 |
200X10-3 OB X IO Coilir 5 i s (02)
(01 mark for L.H.S.; 01 mark for equating)
n = 4 X 10! photons/ second
_— ERAEEE el (02)
(ii). No of electrons emitted per sec. = 1% 11
. 100 < 4 X 10 B T e (01)
(for taking 10%)
=4 X 10" electrons/ seconds

3. Pysics: (Marking Scheme) G.CE.[a/1) Examination 2035 (2023)
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Current produced ] = 4 % 1010

X1LO6X10719 s (01)
I=6.4 %1097 eSS (01)
(award full marks for the correct answer)
(i) Applying Kmax = hf — ¢ (OR hTC_ ‘f)) ................... 01)
; Kmax _ 6.6X10734x3%x1(8 ~20x16x10-1° e (02)

400%x10~°

(01 mark for the substitution in the first term; 01 mark for the second term)

=A75DGI0RATRINEE . = 0000 ceeecoseenns 01)
Y)
(i). Maximumdose= 250 X 716%' ........................... (01)
(for taking 10%)
= e mSviyear:, = . - lesSciesdiog.  seesesesssesesssais (01)
s 146 03
Radiation exposure = 25 X e R S 0 B ST . Sl o tmamam— (03)
6 . e
(01 mark for ’;%56' fraction; 01 mark for —- fraction; 01 mark for the multiplication)
= 2.5 mSv/year By e e A R (01)
............... 01
This value is less than 20 mSv/year oes Oy
(111).
Radiation energy exposed by the scientist
o 58 2R AN (for multiplication) ~ eeeeeeeeeneees (01)
AR (01)

ast Pape tud
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