GCE(A/L) Examination, November - 2017

Conducted by Field Work Centre, Thondaimanaru

In Collaboration with

Provincial Department of Education Northern Province

Cerade :- 13 (2018) Physics Marking Scheme
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1, PART Il A (STRUCTRED ESSAY)

R (Wormal Reaction)

(a) f
01
| e T = $N (Tension by string)
Fl -+—
(limiting frictional forve) l
LS === 025 ght) ol
(c) 5N ol

() () Withe "I.Mw mass take the reading of spring balance when the block is in verge
of moving. Next add 100g mass on the block, pull the spring balance and take the
reading when the block is in verge of mo* ing. Take at least six set of readings. 01

i ¥
) e 01

F=(ng)m + pW o
(iv) g
utadient G = pg 01
-
a 0l
-
m
(e)
T
&
L
mg
F. =025 x 10y/3 =4.3N ug .
T=10+4.3= 143N T - o1
143=mx 10 1= ‘”1‘ _ J. :
m=1.43 kg ¢ =
I
- .."
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2,
(@) Thermometer (0-100°C), Thermometer (0-50°C), Beaker with water, wire gauze,

Triple beam balance, Tripod and stirrer 01
(b) Place the calorimeter on an insulating support
Close the calorimeter with lid
Polish the outer surface
Start the experiment 5°C below from room temperature and at 5°C above it. 01
(c) All lead shols attain same temperature
It's a fixed temperature and high temperature 01
(d) Small - Water may not cover the metal balls completely 01
Large - water may spill and increase in temperature may be too small 01
(e) Mass of empty calorimeter with stirrer =Xo
Mass ol calorimeter + sturrer + water =X
[nitial temperature of water =Y\
Maximum temperature of water =Y
Mass of calorimeter + stirrer + water + lead shots =X2 02
(1) [XoCo + (X; — Xo)Cu](¥a = 1) = (X; — X;)C(100 - Y;) 01
() Water should not splash }_ .
Reduce the heat loss to the surrounding '
(h) S = ﬁ = 133.3 Jkg'K"! 0l
(a) (i) longitudinal mechanical wave 01
(ii) only transverse waves can be polarized but sound waves are longitudinal 01
(b) Due to interference standing wave is formed 01
Maxima - Constructive interference (antinode) } o
Minima - destructive interference (node)
Al constructive interference waves are in phase } >
At minima waves are in antiphase 7
01

(€©)(H3=005 , A=01m
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(i) v =
)V =3300x 0, =330 m 5! 02 (01 for unit)

(d) (i) i
There is no complete cancellation/ no total destructive interference 01

(it ;
) Whveg l“:m different amplitudes, Amplitudes decrease with distance. Energy loss dye
o reflection. 01

4. (a) mi
( ) micrometer screw gauge 01

(b) Cell Switch

01

Ammeier q

Fixed resistor

¢) (i) Fracti =L = |0 ‘
(e) (i) Fraction error 105 X 100 = 1% |

Fractional error < 1% . It is better measurement,
(ii) @ : voltmeter reading
P : Ammeter reading
(i) R = Ef{ﬂ

01

B Immm I —

0l

01
(d) (i) R =§

R=(2)
y o
Y=mx
Itis in the form of y=mx

Mmmﬁmﬁm@)m.
2 ?
() 41.9 3 X (0.06.X 10-3)3 o1 '
p-4l+91{3xlﬂ'“xiﬁ-¢jxm¢m N
(¢) Diameter is measured only once

Volimeler takes current to show reading

01

01
01
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5 Ry
- r .-_':1 Fl
‘ 1 01
(i) ) -
F—o__4 ] _
F il 4
mg

m

(iii) plank F - Fy = ma; => a, et } )

Fl. ‘I'FJ

Cylinder F;, + F; = Ma; => a3 =~

F, - friction between plane and cylinder

F; - friction between cylinder and floor
(iv)r=la
(F, — F)R = (3MR?) a

—.- 2(F =F:) DI
e
Bt iR —-F) i
(v) no slipping a; = Ra = __:"..L

Solving the above equations
___&F o)
L. G AM+Am

4F o1

T IM+8m

a;

AMF

(vi) f =F —may = omes »

—~

MF

[z = Snvem 4
(b) F—2F, =500 = 100x1
F—-2F =600 01

F-: —FI-].E'D = 20a

a
F, —F, =100+ 20a ”/’ 01
1
(Fy+ F;)0.1 = (%IZ“IU;IE}E 0
T = F1 + F: F;

a=0la
F—=F = 100 + 20 x 0.1
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3F,+ F = -100

0l
a+Ra=1
a+0.1x u—ﬂ;‘—— 1=> a=05ms™*
0.5 | 01
—_— e e
Gm Srads
F, - F, = 110
uj
Fi=5875N Fa=-525N
0l
F=2x575+600=T7I5N
i,
@) ;—==7
1 1 1 01
T(d+40) 20 16
0l
d =40 cm
(ii)
01
... 50 _ B0
UII]T =
r=25cm 01
(iv) [Tx 0.5% x Iy x % = [Tx 0.25°x I, 01
heX=1g 01
Fi ;
-1 01
® 0% = %
v=200cm 01
from Lz 2Zm
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(1]

01
- =11 A
(i) — = —
i 50
r; = 31.25 om 01
. rs sT0
(V) == — Ul
r, 200
rs = B89.1 cm
(c) (1) reflection, refraction, interference and diffraction ol
{ii) Coherent, monochromatic, highly directional, high intensity 01
{1i1) Population inversion 01
01

(iv) 2™ — 1
I

(a) (i) When one end of a solid is heated, the molecules vibrae more strongly. Whenever these

molecules collide with the neighbouring molecules, the vibrational kinetic energy is
ransferred to the neighbouring molecules. This process is continued and heat s

conducted through the solid o
(ii) Both involve a transfer of vibrational energy of the molecules in a medium 01
(b) (i) K - Thermal Conductivity
A - Cross sectional area perpendicular (o the flow of heat,
%— temperature gradient 01
(ii) The rod must be well lngged
Steady state must be attained 01
(e) (i)
01
No heat loss from the sides 01
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30 — g, = 19 (200x10~
1= A 210

e N
—_h\,...'
=
Lad

13 fLa0x10™2

AT 0.024

8, —0= lg(mnnn") J/
At 210

10 =19 (1.01:: 1074 1.50:11}")

=CoEy 210 0.024

01

9 - 450 Wm™
At

(iii) Thickness of air layer is reduced, temperature gradient increases. Hence the rate of heat
flow increases. 01

(iv) 'K'of metals are of the same order and are very high com pared to air. Rate of heat flow
01

glmost same.
01

(v) Trapped air cannot move. Hence loss of heat by convection cannot take place.
01

(vi) heat is lost by convection

8.
:u;m—:nf—-xnx%? 01
=524 rad 5™ 01
01

=73x 10 rad 5!

3 Zin7
(B) () e = e
(ii)a=rao’
=64x 10°x (7.3 x 10°)

01

=34x 10" ms? 01
() (i) at equator
mg - F = mrof
F = m(g-re) = mg'
g=g-10° 01
at equator part of this 'g' has to provide the centripetal acceleration, the acceleration of
free fall lower. But poles are not in circular motion 01

(ii) Earth's angular velocity is low. 01
At equator g-g' = Re*=0.03
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m; iravitational force of attraction F between two point,
*‘/. Masses m,, m; is directly proportional to the product of
E masses, And inversely proportional to the square of their
""1.//' ; separation r 01
: Thg My
Floc—=t
(ii) E 5":1
F
™=
GM
g== 4 0l
(e) (1) E:'Em = mror i§
o
q GM _ gR?®
=" " &
3 _ 10x(64 r10%)"
T (73x107%)
r=42x10"m 0l

(ii) 1.Satellite lies on a plane containing the earth's equator and is always dirmtlyl 1
above a point on the equator = )

: i AS . 's. i i rotation.
7 The satellite rotates from west to east, the earth's direction of

() Polar - satellites in low orbits are closer to earth, signals are received more strongly. 0l

Geostationary - Continuous transmission between the ground station and the satellite,
b since they are always al the same spot above the equator 01
Q.
(a) (i) Electrostatic force per unit positive charge placed at that point in the field. 01
[ i &
(ii) Magnitude of 'E'is equal at all points and direction at every point 1s same. 01

(iii) Connect a battery across a pair of parallel conducting plates.

01

9
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(h) (i)

(i

(i)

|':| I

(iii) The conductor must either be charged or close to another charged object so that a
large electric field would exist near the conductor, This would occur near the pointed
end where a high potential difference would exist between the pointed end and some

nearby abject. 01
(e)(i) F=qE
W=qgExd 0]
= +qEd
- g,
(i v : : Ed 01

Bex10”ces™?
L6 x 10-19¢ 0]

n=54x10%s"

(di)n =

(ii) Gain in Kinetic energy = loss in electrical potentia| energy :
%muz = eV 01

e frj = Jz: L6 x 10-1% ¥ 80 x 109

m 211 rig=h
v=145x10"ms™!

(iii) energy = 60 keV ¥
Power = 5.4 x 10 x 60 keV 5™ = 5.4 x 10% x g x 10 x 1.6 x 10 =517 w o1
@@ E =9%10°x S5 = 54104 NC- o1

(ipVy=Ve=Va—Va
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7 i i R

— —
‘-——r—-.-_

N30 rr 040 psp
10.

(a) (i) One volt is the potential difference between two points in a circuit if one joule of energy

is converted from electrical w0 non-lectrical form per Coulomb of positive charge
flowing between two points. =2 01

(i) Work done to take one Coulomb positive charge from negative terminal to positive
terminal through the cell is e.m.f.

Work done to take unit positive charge from positive terminal to negative terminal

through external circuit is potential difference 01
(b)1HQ=024x5x60=72C 01
(i) EQ=15x72=108) 01
(iii) Energy lossin'r'=Pri=02n=024"x 025 x 5x 60=4.32) o1
Energy transferred in 'R' = 108 - 4.3 = 103.7J 01

(iR =35 x0.25=600 01
@GR =25"=17320 01
New R = 7.32 - (0.25+0.25) = 6.82 Q o

(ii) Current causes more heating an increase in amplitude of vibrations. Mere collisions.
This increases resistivity. 01

(d) (i) The external loads will have a minimum total resistance of 3800 £2 (20°C)

Internal resistance 0.5 {1 « 3800 01
(i) 0°C, v.-ﬂf 3=20V 01
0°C, v,-% 3 =14V 01
“t”munu X3 =13
R = 26700
01
xr3i=24
1800+A
R = 7200 Q2
01

There is no single value for R that satisfies both conditions.

kalvidk


https://kalvi.lk

Educatlon . 6TIG1 55 61T @gﬁl&,@asrrm
6T6voT6B0f 11D 2 618 5 516V LoITesoT6U I} 861D 6 &5 68T

epﬁcsnam HAHS ST (H HMM6V &L LEBILOLIERL 2 (IF6UITE (5 556V.

SIMETHGILD 19881 L6V LWILIL(HISSLILLL @H& &TevSSH60 LIvGeUM| &I60MEEHLD ST6V
RLLSGHIL6T Q@QemettThgl LIILL6V HeMHH0 LIVSILCILIHE euUHSTMEST. HHS
eUm&EWIN6L HevallHGHIMMUIL @EME aldHlallsusassvsn. @lenstrweulfl &sevaliluilest
epeud  sevellgglemm  YHwWOsTMH uflomesrsemns  elligu]eTengl.  ($MILUTS
CaerGrmeorm  GuUflLy  &meusHlev  BMGL  (WLSSULLIY(HHSS.  @)SH6eTT60
LOmesoTeUT &6 IMEGWL LTLETem6V, &6Vl HimieuesTrsefimE @emruilevmssr C&mLyy
HISTYSESLULLLS. HS @&SLLTeT (GLphleneouiley @enssrweoulfl 6@ LLs6T
LOTesoT6U T &6TTIM(& eUTLILNTETS DTS HenLHSHS] 6T60TLIGCS 2 650T6mLD.

@6t GCETPEVHILLILD LOTETITEUT&HEN6T SHEUMTEST LITenSHE(E QL[ OF6v6usHTsS 6If
6T600T600T 6L L LD LD&&6T SHSHIUN6L 2 66|, GCISTLHVHILLID 6T6sTUS] 6(H H(HeW
L HIGL Hens ereusumm| LWesTU(HSHISHGCMTD 6T6TLISH6V BIS60T 2,58 LHMID b6
ellememeysem  HrwmesfissLUbEIDG). 2 eflemw  Gsmesor(h) Flenevemw 6l&gIHs
BleneTESHT6V  euest  HleFwid FOUE  guseumbd.  @miE  LgsflemsTwims
smessrLILI(hleug| LmessTeufsens eublLIL(hES ClSTLH6VBILL 2 6086160 61 (PEMMWITEST
SLLenWLIL @6VeuTenCw. emsd 2 (HeuTshEHUCsH 6ImgGsT CHTHESWL. NS
CrBm& &G 6TMRIGEIT LILIGSITLD {6BLOW|LD.

6108 @enesTWSSeH)TLE 2enL s 2 kg6l (G Ggemeuwmest
ufleng aflesTng g MeTEem6m G 6V (G 6umest (Wemmuiled Grallm&éaswd
Q&g Q&meTem(Wigwid.

kalvi.lk

sevall #mj QFLSHEEn6NT 2 L6015 (L 66T SINIIHF QEMEITEN 6TL08)| FEPSE 2enL &
SenraserfleiT 20L& 2 1L60)15(5L65T I8 Q& meiTem (Wigwyb.

@ Viber Whatsapp @ Facebook
Community Channel Page



https://whatsapp.com/channel/0029Va8ikv9AojYjtBacLQ07
https://invite.viber.com/?g2=AQAx39OnsMd57Uyj%2B%2BMKbgIa9PlUwuwO7b5u3a4rcx1q6I7cPOSSXnvZZgdpc8Ar
https://www.facebook.com/profile.php?id=100089887876732&mibextid=ZbWKwL
http://kalvi.lk/
http://kalvi.lk/

