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The dlagrams show: Ihe readings:on ameasunng cylmder before aid aftera smallmetal
éubg isadded;

_~metal cube

How many more identical cubes can be-added to: the cylinder, withouf causing the water to
overflow?

A 1 B8 2 . © 8 D. 4

‘Which statement is incortect by afactor of 100-or. more?

The length of a football field is.about 1 x 10°m

Light travels at about 3 x 10% m/s fo reach us from the Sun.
Atmospheric préssure is aboiit 1 X 167 Pa

The life-span ‘of a man is‘about 2 x 10%..

Comp

Which person is experiencing an acceleration?

a driver of a car that is brakmg to:stop at traffic lights

a passenger in a train that is'stationary in a railway station

a shopper in a latge store astending an escalator (movmg stairs) at a uniform rate
a skydiver falling at constant speed towards the Earth

oomp

Balanced forces are acting on a moving body. -
What happens to the direction of movement and to the speed of the body?

direction of movement speed

A. changes changes
B. changes does not change
C. does not change. changes
D. does not change does not change.
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5. K i ST Weightw presses

tin the:position Showr:
) supportthe weight

below; Contactforces. actmg oht
of the man,

6. The engine of an 800 kg sports cai exerts a constant forward force of 500 N on the car.
When the parachute is-opened, the car decelerates at 2.5 m/s? while the engine continues
to provide the forward force of 500 N.

Jeord

What is the tension in the cord at this instance? (Assuming that there is no other resistive

force)
A 50x10°N C. 20x10°N
‘B. 15x10°N D. 25x10°N
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9.

ligid %

voliimie = 200 Y Tiquid ¥

vomme 100 cm3

distance'a distance a.

iH;ow_.does- tﬁ’é:déﬁéity. of X ¢omipare with-the densify of Y2

= Y5 density.of ¥
. -density of Y’

€. densnty of X =2 x density of Y
D. -dehsity of X=4 x density of Y

An 1rregularly shaped rod of length 1.5mis baianced ‘on two top-pan balances -as shown in
the diagiam below; The. balances give’ readings of 240 g and 260 g. What 13 the dsstance of
¢entie of gravity-of therod fromend A? - 4 :

A - B

A, 0715m B. 0.720m C. 0.765m D, 0.780'm

Nuclear fission is a process where nuclear energy is released when a heavier nucleus splits
up into two or more lighter nuclei. A power station uses nuclear fission to obtain energy for
daily use. In this process; huclear energy is first changed into

A. thermal energy. C. gravitational energy.
B. chemical energy. D. electrical energy.

10. A body of mass 3.0 kg is dropped with an initial downward velocity of 2.0 m/s from a height

of 5.0 m above the ground. Air resistance is negligible.
Which one of the following statements is not true?

The total energy of the body is conserved.

The total energy of the body when it reaches the ground is 150 J.
The body gains 150 J of kinetic energy on reaching the ground.
Gravitational potential energy is converted fo kinetic energy. -

Sow»

.



As:sunset-approaches, they iricrease the speed of the elevaforsy that mere bales are lifted

uprin a given time.

elevator?:
work done in useful output power
lftlng each bale of the elevator -
A. increases increasés
B. increases decreases
€. no:change. increases
- D. nochange decreases.

f!rlow does this affect the work done in liftihg each baleé and the tseful output power of the

* 12, Hydioelectric, tidal and fossil fuel pbWer,staﬁbns geﬁ.erate"ele(_;;tric,a__'fgge}rgy,- Do these use

renewable sources of energy?

hydroelectric tidal

A. e yes.
“B. no - noe:
C. yes . no.

D. yes- - yes

fossil fuel

. yes
yes
no .
no.

43.; Fig 13.1 and 13.2 show air trapped in a capillary tube by asmall ercury plug The length
of the mercury plug is 10 cm. The atmospheric pressure is 76-cm Hg.

Trapped air

-

GRR \N3

Fig. 13.1

Trapped air

Fg. 132

The pressure of the column of trapped air in Fig 13.1 and 13.2 is given by

Fig 13.1 Fig 13.2-
A. 10cmHg 76 ecm Hg
B. 10cmHg 86 cm Hg.
C. 76cmHg 10 cm Hg

D. 76cmHg 86 cm Hg
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14, Thebourebelowshows a simpletydvatis j&ce
Joad

fandle BistoH 7

pistén W -

- hydraolic:fiuid

: handle?
 Dlamaferof W~ Diamefer-6fZ
A, Halved ‘Doubled.
B. 'No change Doubled
C.  No change Halved -
P. Doubled Halved

15, The' volume of agdsis halved -atconstantiemperatuire. .
-=Whlch of the foﬂowmg changes:islarecorrect 2

(1) - The average speed of tie gas molecules becomes greater.
{2) “There @re more frequent collisions on the:walls.
@) The collisioris ofi the walls:are harder

A, (1) only -~ C. (1)and (3)only
B: (2)only 4 D. (2)and (3) only

18. f\fter a'sheep has its wool cut off; it is harder for it to stay warm when the-air temperature
. falls: How does the wool help the-sheep 1o stay warm?

Air can circulate between the:waol fibrés and heat up the skin by convection. .

The wool fibres are curly- 8o it fakes Ionger for heat to be condticted away from the skin.
The wool fibres conduct héat o the skin from the air outside..

Air trapped by the wool fibrés reduces heat losses from the skin by convection). .

SO

47. To mark a temperature scale on a thermometer, standard temperatures ‘knéwn as fixed
points are needed.
Which of these is a fixed point?

room temperature

the temperature of pure melting ice
the temperatire inside a freezet

the temperature of pure warm water

e m»
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0 100

* What is the specific !atent heat of fusion of the substance?

A. 20
- B: 30

20. Two copper blocks-X and Y have masses My and My respectivel

OOOJlkg _
000 J /'kg .

G 500 000:d7kg
D. 750000.]/kg

In-an.experimentihe.

blocks are hedted. Thetesults 6f the experiment are:shown in the tabfé below;

What is the value of Myx / My ?

A. 03 B. 05

Block Thermal energy supphele Initial _iembé'fatutel?’;c' Final temperaturel"c
X 2000- -10 . Lo #30
Y 2000 10 —__+10__

21. An object is placed 20 cm from a converging lens. Its image is fmed 20 cm from the lens
on the opposite side. What is the focal length of the lens?

A. Bcm

B. 10

(>11]

C. 2iem
D. 40 cm



A 067 s
B, 17 m/s

C. 10m13 '

D 67 mls

23, Which of the following is Aot an electromagnetic wave? -

A. X-Rays
8. Visible Light:

G. Ultrasound
D. Radiowaves . -

24. Which of the following statements abouit electrbmagnetié. wiaves is incorrect?

A. Gamma rays have shorter wavelengths than ultraviolet rays.

B. Radiowaves are part.of th

¢ lectramagnetlc spectrum

C. Microwaves ¢an bé asedfor telecommunications. -
D. X-rays travel faster in & vacuum than infra-red rays..

25. When sound wave travels from glass into air, how do the frequency, wavelength
and speed ot the wave change?

Frequency
A no change
B. increases
C. no change.
D. increases

Wavelength

increases
no change
decreases
no.change

Speed

increases
decreases
decreases
increases



fE=T-1- 2

29, \Mth the aid of @ variable resistor, the p.d. across an incandescent: bu[b was varied aiid ihe

Diameter/mm

1.6
2.0
3.0 -
4.0

" eurrént through the bulb was measured. The graph below shows how:the ciirrent s(l) varies
with the p.d. (V). A tangent to the graph at V =2V is shown..

A

2 .

L~ R O S >
1 2 3 4
What is the resistance of the bulb when V =2'V?
B. 1330 C. 0750 D. 0.50Q

A. 2000

0"

W

30. Four resistors are connected with the power supply as shown in the figure below.

20

What is the effective resistance of the circuit?

A 120

B. 35Q

C. 60Q

ag =~

20

D. 11Q

30




33..

34.

A smal! Biilb rated at6:V, 3Wand a large lamp rated-at:240'V, 50 W are’ tonriected in
ss.a 240V household POWEr supply: What-wil{ happen when the gircuif is ‘

'C The' ‘ u!b Vil ibiow but thie !amp wui operate normally :
D: The'bulb-will blow and the Jamp will not light tip-as-current cannot flow.

“The kilowalt-hour is.a unit of

A. power -  B. egnergy C. charge D. voltage

Four different magnetic substances were tested using the apparatus shown in the. dlagram
The table below.shows the number of iron nails-each substance picks ap when the switch is
closed and when it is-opened. Which substance. would imake the best permanent magnet?

Number of nails picked up | Number of nails held when
‘when switch is closed switch is.opened
A. 35 4
B. 20 10
C. 20 ) 20 -
D. 40 3

10



) .B.'

- 37.

A.

To®

" 38.

The ¢o 4 poinit 2
ing.itas. shown:ip-Diagram Z thch ofthe foﬂéng:
entation of the compass needie?

Vibich o the following s an examiple of ifduced magnetism?

A, Acompass needle pomtmg north
B.  ATriorth polé attracting iron filings -
C. A-north pole repelling a nofth pole
D, The coil of a motor turning in a miagnetic field
“fii the figure below, when currents o both solerioids are tuinied Gh, thiey will._
| | x| IY 1
] /N #
i J!Iﬁ

repel each other where X is the S-pole:and.Y is the S-pole
repel:each other where X is the N-polé.and Y js the N-pole.

.. attract each other where X is S-pole and. Y. is the N-pole

attract each other where X is N-pole and Y is the S-pole

" The diagram below shows the circular clockwise path of a particle in a field. Ignoring the
effect of gravity, which of the following correctly describes a possible combination of the
charged particle and the figld?

Field Pasticle RN
A. magnetic positive X X X X X
B. electric positive . f S 3}
C. magnetic negative X x Mx X £ X
'D. electric negative Sl L7

11



B It wards Qut of the:-magnetic field,
©. Itfums 1o the vertical’ poszuon and eventually-stops there:
s B ittums 6 the vertical position then comes backto the honzonta! position.

40.. ‘The mput.,termmals of a CRO are connected across ER 5 kO reSistor whuch IS connected to.

1com

a.c.source

ReOEe;

time-base Y-gain

—O
j), ms/cm V/cm

Which of the following shows the peak current through the 5 kQ resistor and the frequency
of the a.c. source?

peak cumrent through 5kQ resistor frequency of a.c. source
A. 8 mA 100 Hz
B. 8A " SHz
C. 4A S5Hz
D:. 4 mA 100 Hz .
— END OF PAPER --

12
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1 {a) Thegraph in Fig. .1 showSHow ttie-velocity-of 4 cygiist travelling-along ' straight réad
changes with: time. The g:;_ass;ef»ﬂié cyelist and the bicycleis 80kyg. =

Veloeity =
mmfs

Fig. 1.1

IR 6 MO W ) WL RO

6 5 10 15 20 25 30 35 40
Tinie in seconds

() Calculate the acceleration and hence the resuitant force needed to produce this
acceleration forthe ﬁ'_r_st 5.0 s of his journey.

Acceleration = ......cccececveieiirreneeeee.
Resultant force”s ...oooveeinieiiiiiiaieiieeaas [3]

(i) Calculate the distance travelled by the cyclist when decelerating.

Distance travelled = ..............c.neseeeee-. [2]




hree different

Epae

Fig. 1.2

cychSt 1S traVelilng at a constant speed of 8.0 mls‘?

B L L T D Lt T E LT PP PP PIPRI PP P PO Rk e it e D R .I'!]

(i) Explain the reason for your choice.

Lt ee oo sealioc et svimesorecsnceccs toncammote ev010t0000smrsnesbecs aesetdicntsostvnryoerotoay ......,...'..’a.g_o...‘[‘zl

2, Fig.2: stiows a wind turbin.

Fig. 2.1

(a) The blades of the turbine are 20 metres long. On average; 15 000 kg of air, moving ata
speed of 12 m/s, hit the blades every second. Calculate the kinetic energy of the air
hitting the blades every second.

Kinetic energy = ...ccoovveicceeeceeeirnienee e [2}



/ !

e e i 8 e W gt

A

et

g it s

£ A o B g i e gl st

P

P AT

Fig. 2.2

g R )

i ,
}.

Give.a feason why doubhng the diameter of the; blades more than doubles the Jpower
output ofa. turbme

U RCT PPy DU SPRCORUY- NIRRT i | §
(p) The kinetié: enagy or e wind bieing transformed to electrical power is misch less‘than

the answer to.(a). Explain how the principle of conservation of energy applies to this
‘system.

(e) Sug;gest one factor that the ewnerwill need to consider when deciding whether to install
a wind turbine.



3. Ms,’X Bou"hﬁa go!d bracelet fromajewelier’s shop, The Jewelf erclaimed thattherchain Was.

{a)- Definedensily.
B N L R T e D s Ty R R et L LR S R T R

sgvr e 1]

o ewne i . i as iids
B T R T L T T T e R L

(b} ‘Given. that the dens:ty of copper 15 8.92; gcm and that of goid i519:3 gcm : -
() calculate the mass of the gold it theghiain..
mass-of gold = ,[2}
- {ii) Hence “l,nd the percentage of pure:gold in the chain.
Percentage of pure gold = ........cco....... eerneres reeeresresernninef 3]

4. An electric immersion hedter is used to heat the water in a domestic hot water tank. When
the immersion heater is switched on the water at the bottom of the tank gets hot.




(&) Deseibe hioweneray Is fansferfed By

ke,

convectionifrom the hot watérat
THa bottaii-abthe fank ’taﬁlecoofeﬁwa:er '

1
ARG 6.

STy e TR S T B e 3 S Suive R R S T R Lt R Y e et DT PSPy - R
4 te wied bie SRVEYWS Y T - WHhe S e ! * - » NS T v

PORES B AN AT P ST s v Su ot oo & -
~ 5 A, . awens - - I
._.,_L..... SR St e e e e s e I S L {4 .

(b} State: fhe main: process by which the energyis lost through the coppér-wall of the water
: tank. .

R

R RN R T S R et Ut T LR TR OV P PSS [1]

’.

The' Iemperaturé of the ice remains constant &t 0°C:for some time, as shown from point A to
point B in'the graph, despite heat being continually supplled

(a) State the content of the beaker at the fime indicated p¥ point P.
(b) Explain why the temperature-rise from -2°CA6 0°C i§ faster than that from 0°C to 2°C.



penes

6 THE speeme?watetwavesdependsonthelr wa‘ié?éﬁéths‘;aﬁdﬁéfdé?ﬁé of wialer, -

Waverength ] m
o1 1 4
-_6,4.9 9.93
f 040 | 125
040 | 125 |
f.e40 | 125

Table 6

| {ij Describs in general terms, how.speed varies with the wavelength, for a depth of 10-m:

(y What is'the frequericy of a wave of wavelength-10 m ata depth of 1M

Frequency = ............cpmeeen 2}

(b) A stralght dlpper is. used in a glass.tank to produce waves on one side of the tank. Wave
fronts are seefto travel from one side of the tank to the other side. Describe afid eXplam

howa pmg pong ball can be used to detérmine whether the waves are transverse wavesl

AT v ene Feeins N B e e n s i eet et et nseaceteroveceressttocce tarsseestaterIs et erebesorrestat by vraivestons S
e - . - - ‘ope
- ;
aa'e Ty - .5 e
" .ds > - - ~ e
.
................................................................................................................ .12



(g} The reffAGHVE iHHEX BT oiliE more iha::r the refraci&indexof waler.

(T DO PR X BEs ey o vren - - Lare gomo-n .
PSR - - - R
11 1 iz Cmiiese Bt eaesasWite santresetors s duraconseonzerocacns {2}

®

atthe -backiof Jane §"head The plan (’top) v;ew is shown in the fi gure ‘Below.

Hand held mirror

/

- 7

Y

Y

-

A

P, 3
Wall-mifer

By drawing appropriate light rays on the diagram, determine if Jane could see the image of
spot Pin the wall mirror. .

espesFesiaienans saeve Sriosdesradresssaannoes P Ry R R R R R P LR TRT, e crrerecriacnnsasansa s sermin [2]

A
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kenifongfiollow metalpipé. A BB 1EgEr

he ofhier ersfwasoﬂnd‘s‘ stan

Explain why thete-areTwo soundsregistered ab4n TgHakof 2.7 S apait?

i~

Gee maginire usda s s on oo st St IIIV e dvides den v e sip vy sz raskai s ann o THY RS

travelt kv indie. .

timetaken = _..........mivnnsvconn (1]

PRI

(iily ‘Hence calculate-the speed of sound in the mefal pipe:

spee&ﬁﬁpqﬁ/d inmetalpipe = ..o sinrvnerinnns 2]

"he hamimer is then used to hit the pipe again. Fig. 8.1 shows the wavefarm that is
egistered by the data logger. The waveform represents the sound.in the mietal pipe.

Fgst LI PV

On Fig 8.1, draw a new waveform to represent the new sound wave that is formed when
the hammer is now hitting the pipe with a smatler force. {11



LR 2o,

g, {(aj Threa Holiow Copper S HETES S
' ca?ﬂes:?a‘:pesﬁw '&afgéﬁ‘ﬁdm& .

G

nsgiating | |
stand 1 » handles

Fig. 9.%

(i) Destribie the movement of charges that occlif'in A dnd B Wwhen bioth #r& bratght close
-" ‘to'butfiotfouching SphereC.

B T e i LR ey o R AT L R R PR PR R PR SRR TR | FROSPS L LIERT R
& CEE AT q - [ aa R = < -

,,‘.'_;?;5...;._:;,.,:,;.-;(.;.' A Saait ! RRRRARELE LR ..-,‘n_..'-'.o,;',...-N,.z,..‘....,7...-.....,,...-:-,.,‘,.‘...v.ﬁ.,..74.:.,. Tewnameavaiaeas [2]

_(ii) Spheré B is then brought near to the large pesmvely—charged sphere C, using. the
insulated handle, and allowed to tough momentarily:before being taken away.

State and:exblain what happens to:fhe charge on sphere B, i

...--....A..;..,..,u...,..,.,..-;.u!...'.;..........-..l....n......,A......".................... [2]

gleclrosiatic
paint spray.gun
Fig.9.2 -.

high vollage
10 needie

State 2 advantages of using this type of electrostatic spray gun.

10



(3)

(B)

()

Bl 104 -

Goit

State & value of @ forwhich Vlszem g

B s L i R L LR T T TP

RIS HImvepneng e

On Figure 10.2, sketch a graph relating Vand 6 for one complete revolution:of the coil,

2]

Fig. 10.2

11
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i Guestion 13.

A B - ¢

-Some students investigated how the rate of Cooling of water in a eup depends on the
‘suiface area of the water in contact with'the air, o C

T ey used cups A, B and €, They poured the same volume: of hiot water intd each &up and
fecorded thé témperature of the:water at regular time intervals. ‘

The results are shown on'the graph in'Fig. 11.2.

Energy s transferred-fror hot waterin the: cups to the surroundings.

74y
72

704

68’ %
B64 s

Temperature
in *C

i b

fat 3
Vovadeda

TPy
irgea

1302 33 24T T iH
2 3 6 8
Time in minutes

1k A ok
;

R JTN

Fig. 11.2

12
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ooling?

e et T @Tfe Y AT aatE = A i o er e = = m $m b Bree A8 (R AR ST e T i e L e e v ¥ Kb S e s e s rewTo e ole oIS AL
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2’y

PRI < -y 5+ P D PN TR ST B TR S R S R g N U E A PR EP R -3
o exgisjfsg

iy
- A A v o

(i) Thedavisstigation was repeated.usi 3 tfie bowl shown in Fig, ¥1.3. The saie starting
lemperataresand velumesof Water e _ T

Fig: 413

Drawon ;tt:;;e graph i_n part (a) another fine to show the expected result. - [2}

T T e R e X R e e T R T e Ry e T D R e ARt

v “e water in a»éup‘ when the temperature of the water falls by 8.0°C.
Spe cific heat: capaclty of water = 4200 JIkg°C. .

- - crene oo - - - .- ererescrormnveon - esres
- - cead FE N DR R R A e PP vranas -~ - .



hois:5h ifeaArnsIomer will i
Thereare 1200:4UiRS inE5Eh:
10,2 lamprated'af :

e 8T .4 T

@ Explain Howthe potential dlffefence 4CTOSS the laiMp i sétup.

A e e L R et D R A e L L L e L TR T T R R D R

B R LT K LT S ‘....'--v.n[’i]

(i)  Détermine:the number of tums in the secondary coil C in order ta light up the
lainp. normally.

Numberoftums=............c...ccierinn... [2]

(iv)  State what will happen to the lamp if the direction of the winding of coil A is reversed.
Explain your answer.



Fig 122

(i) On Fig-12.2, label the polarifies of thésoft iron within the coll whet switeh s is gt[gsed;\
4 i

(iy Describe how the relay switchies oh etor M.

......................................... R R L UL T Ry L T T RV DL P PR o D Ry e LT T
............................................. P otrorgerarshietintiviseeheseseatitotsonmirorstratviestreserniserea ety YT e TNt e o
....................................................... PUEa ALt everat e reaiectraniv AT e tattatroereeatestaN eIt m et Ty s eyt s o

BRI LD T T L LR T SR U S P

15



large crane-hagamass 678500y, Fig

(a) Calciilste the weight.of the:crane.

weight = eersiea gt

(b) The &rdne rests on two caterpillar tracks éach of which:has a contact area with theground

:of 3:4

() Calculate the pressure that the crane exerts on the ground.

Fig. 13.1

pressure = ... brereraenens ereerinen deeennrennns 2]

(i) As the crane driver walks towards the crane, he starts to sink into the mud. He lays a

wide plank of wood on the mud and he walks along the plank.

‘Explain why he does not sink into the mud when he walks along the plank.

I D R R R L R R R S i P R TP S T P
............... B R R R R R R R TR L T T SO

D R R g R R R R D R L L T T U

141

16



exedsa:moment on the:lifting-ari:

S

‘baﬁﬂ&ésa‘e; )

() Exolainwhat is meant bv: momentdf 2 forse.

B R > 8 B R T R RIS YTy SRR TR RS SR ARSSEES T e 3R

‘;'-'.'zi’*;“r;'r&b‘-‘.ﬁ;‘z-"_‘ P SO fﬁ

s i equilibrions This -

» -drawa: |agtam of the apparatus.
W descn“be; he: procedure {o-betaken.

4

17



Fig 13.1 Fig13.2

{i) Show, by piacmg thkS\n the.table- below, which switches. need to. be. closed to get the
resuits shown . [1]

[Result ) SwiichA | Switch B | Switeh © |
[Ablowof hotair | - ]
- | Ablow of cold air . |

(i) Explain why the hair dryer is normally wired to a two-pin plug. rather than a three—pm
plug. ,

B T L T L L T T R L L LR D R R LD T R R R N s L L L T R T T R R P R P
S e
T T T R

T T L L T T Uy SApR

- {23
(iii) Explain clearly what you wouid expect to happenif the heater was on; and the fan failed
to work.
-2
18



gt graph fa show howithe r“e“s@taﬁbeofa efallic

{“13

(i) Explain why Ohim's law does st 4pply ta this metallic-corductor:

F R LTS TRV PRSPPI PR

Fig. 13:3 ‘ Fig. 13.4

A resistor of resistance 0.10 Qis now.¢onnected across thie ammeter temmingls-as shovin
in Figure 13.4. '

Explain clearly (with appropnate cafculatlons) why the fuse will-bloweven though:the
ammmeter is showing a reading 6f 0.60°A.

i saetasmeseomecnonomr it renToatetssitoatearitresatrette settrvioesacesnentntsrastosasromerot cenete sseaErternnscrenaty

-~—-———=- End of Paper -—--———-—

©©
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Sec. 4 Physics Preliminary Examination 2014

Suggesied Answers

Paper 1

A R B Rl
B A c D Cc [2) ] Gt E
YO1RIER23H433 . 345 $35 %S00 SRR a8 40k

AlBlBlé|lAa]lB|lDlc]lc]|al

resultant force needed = ma. =80 x 12 =906'N
1(a)(ii) distance travelled = %% 9 X (40 - 30y =45:m

1)) C

1{b)(ii) The forcesIn C are gquatin magnifuds and oggoslfem darecﬁon Resu iaﬁi force:
is Zero, hence there is zero acceleraﬁon

2a) KE.= %mv2 = %X 15000x 122 = 10800004

2(b) ~KE of the wind niore than doubles
- mass of the air hitting the blades more than doubles

- area swept out by the blades more than doubles (increases by 4).
(Any one reason)

2(c)

e eneray is.con wrien the beltimotor

heats up due fofriction.

Total enexgﬂemams the Isamce as metac"eneggg of the wind ha§ been cotiverfed
: al

2(d) - Less pofiution OR Reduced catonemigsions (canipared to fossi fustel

2(e) ~the output exgectectfrom the wind turbins-
- whether location has suitable amoxff]tof wWing:

- cost of installing the wind torbing - whetherths hoise: willfafﬁect tﬁe netghbours
(Any one factor}

3(a) Density of a substance is defined as s niags par unit Volutie,




3(b)(} Let x be e mass of gold in grams.-Mass 'f'coppef Z870-=%

total Volurriewof bracslet = 5.9'= A

193
mass of the gold, X =639

OR + Lety be volume of goid: Volurig of copper =58~y
mass of bracelet 87
= 193y + 80255+ y)
volimeiof gold =39
mass of gold = dx v =493 x3.3% = 63; 9 g

839

(B % of gold = B o= 734%

| 4(@y

wy

' '.6(_53

Gai)

Baii)

By

L

'rz'.’a«ia

: The pfng pong. balfsﬁ

The watér molecuies neseihe imiheislon hisaterigs "Ih%;‘fjg%érgy, becomesiless
dense and rises todhe'top. The colder:denserwater.at the top sinks:andin: turm:
gets heated up by.thie heiter The: cycle Tepeats; h

Eondiction:

ety St

A mixtiite:of ‘solid & Guid O mbduré ofita and WatEF.,

S"_ecrﬁ@heae capaciy ofice s lesserthamfatofwater: .

Fov is figaded by the foo for thie saniens

Ty generaL 8 eed incressesias.y aneIe '_'th mcreasesl_

Use the equafiohv="15. (Speéd = frequancy $Wavelenath):

f=viA (frequency =spesdwavelength)
= 295/,

= 0,205 Hz.or 206105%Hz

B up:and»dq the:same focs

This.shows that thiswater mOfemb,sfpamde?,a@mm i 3l
Waves put only. ascilramm drdirection thatls pependiculart

§.

The speed of hg"h fivol simﬁaanmespeeﬁfefﬁghbfnwater

(Any Two of thafol(owing}

~When the:angle of’fncwénoeas riofzero butisless thanthe effficalangle; the:
Tight ray$ will B SwavHion theniontakafer f;gsmgﬁxmug@ﬁ:

w



b When fheangleofincidence is greater than the critical angle, totat Internal
mﬂec’hon wilk take place

,\..

53

8al) Sound travels with dnfferent speeds-in airand metal.

is transniitted thicugh the

‘galiy Tirig takeii by sound:in air distafice / speed
= 4900 £330
=30s (Zsf) OR 3.03s1(3 sfy

;?§.ai_i) T;me fakehthiconghyinetal pipe =:3.0 - 2.7 OR 30327

=030r0.33s.
Speed= = distanceftime. )
: =1000/0,3: OR1000/0.33
=3300 /s (2D OR 3030 m/s (3 sf)

8b) -Sameperodirequency AND:smaller afriplitude
Gl ,Eleetronssiﬁ;A arid B'movéito the loft hand side of sghere A leaving positive

.pgarges{gnjight hand: sndenf :Sphere.B: -(Note: Onlyelectrons move; Protons do
.nofmoye}

Gy »;!;h“eeomes oref ositﬁéfy%a@gﬂ o




Paint droplets are atfracted to aﬂ parts of the object / abte to paint hard to reach
afeas.

Save on paint/more economucai!more cost effective / all the paint droplets would
stick to the object and there will be minimal wastage.

102) 90°

10b) Any of the following:
There.Is no ehange jn'the magnstic flux (linkage).
Thete is nid ehange’in- fhe number.of magnetic'fi eld fines cut by the coit.
There:is.na cutfing of magnstic field liies by the coil,
The rate of ¢change-of magnetic flux (Imkage) is zero.

10cy
v
% )
{
o -
SECTION B

e 11(3}(0 Cup C. ithas the. greatest decrease in emperature over the same period of

ttme

11(a)(ii) Ta be drain on the graph :

A line similar to C starting at 70°C hut with a steepet slope and with a
temperature Jower than. 50°C at 12 min.

H1{a)(ii)Because 20°C is at room temperature OR at 20°C, the water and the
surroundings have reached thermal equilibrium.

1)) Q = meA

200
= '1—0—9-0-)(4200)(3* 6720 J

. :1 T(b}(u)Water n;ciecules fove connnuous!y atdifferent speeds.

g molecules Have enough kinetic energy ta'escape from the
attracﬁan,oﬂhenmen hbours.andleave the surface of the liquid.
Therefope the mean 7 average Kinetic: energy of the-remaining motecules
décreass;

22 '.‘.a.

Tfute fowerthe maan.f avemgekmehaenergy, the lo\o(er the temperature of the
s water.




12ai) The-a.c. source produces a contmuously changing magneticfiux in.coils A and B, _
This connnuously changing magnetic fiux.cuts ¢ail C contingously.
Hence an e.m.f; is.induced in coil G across thie lamp.

12ail) 240V

12aiil) Vs/Vp = NsiNp  ===>12/240 = Ns/1200X 2
Ns = 120 tumns

12aiv)The lamp would notlight up as the number of tuims in coit A and B aré the same.
The direction of the induced magnetic flux of coil A and B will be opposite and
thus there Is no net flix chiange linkage at coil €.

12bj) N R

12bii) When switch is closed, the eleclromagnet gets magnetlzed by the gurrent flowing:
through-it and attracts thé soft fror lever.

The soft iron lever rotates about its pivot and pushes the: springy contacts
togettrer, closing the circuit and starting thie rriotor:

138, EITHER.

13(a) Weight=-mg= 8500 10'=85000'N

13(b)(ii)The plank has a greater surface area. The force- -acting per. unit area js now.
lesser.

13(c)(i) The moment of a force is the product of the force and the perpendicular distance
from the pivot to the line of action of the force..

13(c){i)  Labelled diagram :

& dt
Mass, mz-@ ' ,Mass, m

Procedure

« Setup the apparatus as shown.
« Balance the melre rule at its centre of gravity:

« Placa mass m, at a certain distance from the pivet on one side of fhe metre. mle
Record distance dy.

e Place another mass m; on the opposite side of the pivot fo balance the metre
 rule. Record distance ds.

o Repeat with different values of masses m, to-obtain a fotal of 5 seis of readings
of ms, d1and my, ds.

« Foreach set of readings, mydy = mada,

1:9«.&
¥
»
v
fwa'a s acm

&

Qe'tf&;vuie:



18, OR.
1380

TABbwotmotar |1 (¥ W
Ablow ohco!d Iy R

1350y The live conponsitsinsidea by diver.aras Garefily shislded. and istlatedron
the user by mieans-of 6ouble Insuiano

13am} The: heat qeiigrated’ b;: i;
.- ThigTWaycause-thie éxienor covarof

130y Ohm's Law-only applies to; metaﬂic coﬁductofs at‘ﬁé’ﬁsj"iflt r‘ﬁ

£

13c). pd across ammeter = lR 06 xS{) =8V
fotal current through £Q= NIRm-vSIU 150+ 4oy =30: 613&

. OR:
- Frap V=i, l;sfpl‘obértionaltaﬂf(

VosieF Pega B
4 1707 0)'1), Pl

Tog = (607 (1
IS0

The: ammeier i$ enly. readmgf pait of: theeu trent that fié
The total current flowing through'the resistoris-g
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