Girade :- 13 (2018) Physics

GCE(A/L) Examination, November - 2017

In Collaboration with

Conducted by Field Work Centre, Thondaimanaru

Provincial Department of Education Northern Province

]

Marking Scheme
S—
PART I (MCQ)

(11)5 (21)§ (31)5 (41)2
(1214 (2d)d (32) 4 (42)4
(13)5 (23) 2 (33)4 (4313
(14) 2 (24)4 (341 (44 1
(1531 (25)2 (35)5 (45) 1
(16) 4 (26) 5 (36) 1 (46) 5
(171 (271 (372 (47) 3
(18)5 (28)3 (38) 4 (48) 5
(149) 3 (29) 3 (39) 3 (49) 4
(20) 4 (30) 2 (40) 2 (50) 2
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(a) 4 1 Normu! Reaction)
01
| e T = $N (Tension by string)
Fa -+
(limiting frictional forve) l
(b = ol _5... - 200 {welght
L Rx 20 025 i 01
(c) 5N ol

() ) Witho HI.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 mos ing. Take at least six set of readings. 01

(i p = FT%& .

F = (hg)m + pW or
(iv) g
gradient G = pg 01
G
H=7 0l
-
m
(e)
T
4
L
mg
F. =025 x 10y/3 =4.3N ug. .
T=10+43= 143N T ri o1
143=mXx 10 +- - "1'11 ) !
m=1.43 kg ‘ =
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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 =Xn
Mass of calorimeter + stirrer + water =X
Initial temperature of water =Y
Maximum lemperature of water =Y
Mass of calorimeter + stirrer + water + lead shots =X 02
(f) [XoCo + (X; — Xp)CWI(Yz — 1) = (X; —X;)C(100 = Y;) 01
() Water should not splash } -
Reduce the heat loss to the surrounding :
(h) S = #:TEE = 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

(©)3=005 , A=01m
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(d) (i) There is no complete cancellation/ no total destructive interference 01

(i) waves have different amplitudes, Amplitudes decrease with distance. Energy loss dye
o reflection, 01

4. (a) micrometer screw gauge 01

(b) Cell Switch

I-———{}—‘

01

Ammeter ] i

Fixed resisior

(e) (i) Fraction qur=;:-;x 100 = 1%

Fractional error < 1% . It is better measurcment,
(ii) @ : voltmeter reading
P : Ammeter reading
iR =/,

01

01

01

@@mHR=-E£
R=(2)
v
Y=mx

Itis in the form of y=mx

At constant temperature (£) copstan

= P
(ii) 41.9 I X (o6 x 10-2)2

P=4l9X3IX10°X36=45x 107 Qm
(¢) Diameter is measured only once
Volimeler takes current to show reading

01

01 '

01
01
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i R,
' .-_':1
(i) , =
F—_o ]
F
L
mg

(“I) P]ﬂ.ﬂk F -Ft = mdy = a,

C}'ﬁﬂdﬂf F; + 'F2 = Ma; => az =

' 01
@ az

Fy+F;

]

F) - friction between plane and cylinder

F; - friction between cylinder and floor

(iv) r= T

(F, — F)R = (3MR?) a

— 20F; =Fs)
T MR

—_ 2(F—F)
(v) no slipping a; = Ra = __:‘_.L

Solving the above equations

= 0F
.- G IM+Am

4F

a3 = SWibm
IMF

(vi) f = F —may =;~m—

MF

Iz = Suram
(b) F—2F, =500 = 100x 1
F —2F, = 600

F-: —F;—lﬂﬂ = 20a
F, = F; = 100 + 20a

(Fy+ F;)0.1 = (i x Zﬂxu,lz):r

T = F1 +Fz
a=01la
F—=F= 100 + 20 x 0.1
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3F, + 1 =-100

a+Ra=1 0l
a+0.1x n—ﬂ;= 1=> a=05ms™*
_ 05 _ i 0l
”-'E—SJHH‘S ¢
F,—F, =110
Fy,=57.5N Fy=-52.5N o
F=2x575+600=715N 01
b.
(:Hi};l;*';=%
1 0]
—(d+an) 20 16
d =40 cm 01
(1)
01
... 50 _ 80
UII]T— £
r=25cm 0]
(iv) Ix 0.5° x Iy x — = [Tx 025°x I, 01
f 15 _
el 38 )
R =00
(L 1L ol
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

(ivi2t—=1
I.

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

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

condueted through the solid a2
(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
ol

flow increases.
(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.
5000 01

(a)w=2AIF=2xI1X =
0]

= 524 rad s’
=73x 10°mad s 01

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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{e) (i)

(ii) 1.Satellite lies on a plane containing the earth's equator and is always directly

above a point on the equator

. : ] ast, the 's directi tation.
7 The satellite rotates from west to east, the earth's direction of ro

iravitational force of attraction F between two point.

Masses m,, m; is directly proportional to the product of

masses, And inversely proportional to the square of their
separation r

0l
Tgm
Foo—-1
-ri
GMm
F =2
e F
g Lpg
y o SN 4 01
Hl
[-H:ﬂ e TEF B]
F
Hﬂ-
L1 GM _ gR?
s i
3 _ 10x(64 r10%)°
F'" = T7ax10-5)3
r=42x10"m 01

ﬁk_- 01
)

(f) Polar - satellites in low orbits are closer 1o earth, signals are received more strongly. 01

9.

(ii) Magnitude of

Geostationary = Continuous transmission between the ground station and the satellite,
s since they are always al the same spot above the equator 01
(a) (i) Electrostatic force per unit positive charge placed at that point in the field. 01
‘ s "
'E' is equal at all points and direction at every point 15 same. 01
(iii) Connect a battery across 4 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 1o 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 object. 01
(e) (i) F=qE
W=gExd 0]
= +qkd

LAy ¥
ﬂ:lH-"=T-— - Ed 01

Bex10”Vcg™?
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 to non-electrical fo
rmn Coulomb of tive charge
flowing between two points. & e ol

“]} WDrk d'DI'I.E o MR: one leumb TiT »* -
: 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
Enefgy transferred in 'R'= 108 - 4.3 = 103.7J 01

(iv) R=222 x0.25 =600 01
© (R =5"=7320 01
New R =7.32 - (0.25+0.25)= 682 Q 01

(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.
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