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The following information maybe useful. The symbols have their usual meaning.
Maklumat berikut mungkin berfaedah. simbol-simbol mempunyai makna yang biasa

1. a=v-u
t

2.  r l=t l+2as

3. s=ut+14a(

4. Momentum = my

5. F=ma

6. Kinetic energy I Tenaga kinetik= % mf

7. Gravitational potential energy I Tenaga keupayaan graviti= mgh

8. Elastic potential energy I Tenaga keupayaan kenyal = 1f,'2
m

v. P=v

10. Pressure I Tekanan, p = hpg

11. Pressure lTekanan, p=+
A

12. Heat/Haba, Q=mcf i

13. Heat/Heat,Q=ml
n\/

14. *= constant/  pemalar
I

' f5,  E=mcz

16 v=f)"

17. Power, P= enersv
time

t1

Kuasa, p = teoa9a
masa

18. 1=1*1
fuv
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"axlY,  A = _

D

sin i
zu. n= _

sin r

453t/r
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2i .  n= realdePth
apparent depth

n _ dalam nyata
dalam ketara

22. Q=/f

23. V=lR

24. PowerlKuasa,P=lV

25. N"=4
Np vp

26. Efficiency I Kecekapan: l-L xloook' lov,

27, g=10ms-2

28. c=3.0x108ms-1

453 I / l  o 2oo9 Hak cipta .rpNJ
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A 0.20 v
c 0.02 v

4531/l o 2oo9 Hak cipta JPNJ

A car is moving with velocity 60 km h-1.
Sebuafi kereti bergerak dengan hala.1u 60 km j'1

What is the velocitY in m s-1?
Berapakah halaiu inidatam m s-'?

A
B
c
D

0.17
l .o/

10.0
16.7

Which measurefllent has the greatest value?
lJkuran manakah yang mempunyai nilai paling besafi

A 1.13 x 108 mm
B 1.13 x 108cm
C 1.13 x 108 pm
D 1.13 x 10o nm

Diagram 1 shows the scale of a voltmeter.
Rajah 1 menuniukkan skala bagivoftmeter

Diagram 1
Raiah 1

What is the accuracy of the voltmeter?
Be rap akah kei itu a n v ol tme te r2

B 0.10 v
D 0.01 v

SULIT
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c v/m s-t

Diagram 2 shows trolley A and trollev B of same mass.
Rajah 2 menunjukkan troli A dan trotiB yang mempunyaijisim yang sama.

v/m s't
t
I
I

f'
i \
t \
| ---'-
L - ,

y/m s-t

t
| -'/l , /
t /
t/

D

which comparisons are true for the velocity of trolleys A and B after collision?
Perbandingan manakah adalah benar mengenai hataju troli A dan B se/epas
peflanggaran"

,1531 /I c, 2oo9 I Iat cipra i pNJ

Which graph shows constant acceleration?
Graf manakah yang menunjukkan pecutan seragam?

A v/mst

Before collision
Sebelum perlanggaran

Plasticine
t l t Plastisin

-_) i

At rest
Pegun

Trolley B
TroliE

Diagram 2
Rajah 2

After collision
Se/epas peflanggaran

Trolley A Trolley B
Troli A TroliB

453r/l

[, ihat sebelah
SULIT

e _J i f-*-
Trolley A

Trol iA

B

c

D

-._->

i  
-  - 

rrotteyA
I TrotiA
I Increases
I  n ar- lcmhah

I Trolley A I rroiley B-* |
L_ Trot iA I  r ro ie I
T-_-. ' . . - - . ' . . . - -_ j
1 Increases I Increases I
I Eertambah __,l Bertambah Iincrea-ses-- ' l_ ' -_o. f f i - -1
L - ---Y\euPeh - --l --_--_' Pp!<serc- 1
i ?ecreases j increases J

i - --Fj4<uratg - --l- _Bpftaplg!_ i
j  Unchanged j Unchanged--
L ___JjdqU9J!t9!_ ___,r-- ridak berubah Il
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Diagram 4
Rajah 4

What is the acceleration of the car?
Berapakah pecutan kereta itu?

A 2.0 m s '2
B 2.5 m s-2
C 4.5 m s-2
D 7.0 m s-2

4531/1 O 2009 I lak C ipra Jt,NJ
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Diagram 3 shows a heavy trailer.
Rajah 3 menunjukkan sebuah treler yang berat.

Diagram 3
Rajah 3

It is difficult to change the direction of this vehicle
Adalah sukar untuk menukar arah kenderaan ini.
This statement is refers to
Pernyataan ini adalah merujuk kepada

the concept of inertia
konsep inersia
the concept of equilibrium of forces
konsep keseimbangan daya
the principle of conservatron of energy
prin s ip kea bad ia n te n ag a
the principle of conservation of momentum
prinsip keabadian momentum

Diagram 4 shows a car of mass 800 kg with a forward thrust of 3600 N and a
frictional force of 2000 N.
Rajah 4 menunjukkan sebuah kereta berjisim 800 kg, dengan daya tujah ke
hadapan 3600 N dan daya geseran 2000 N.

3600 N

A

B

c

D

SULIT
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Diagram 5 shows the path of a ball rolling down a smooth slope.
Rajah 5 menunjukkan lintasan sebiji bola yang berguling menuruni suatu cerun
yang licin.

Diagram 5
Rajah 5

The ball has the greatest change in gravitational potential energy between the
positions
Bola itu mengalami perubahan tenaga keupayaan graviti yang maksimum di
antara kedudukan

A PandR
PdanR

B QandS
OdanS

C PandS
PdanS

D RandT
RdanT

4531/lLe 200e Hak L-ipta JINJ



9 Diagram 6 shows a picture hanging stationary on a wall.
Rajah 6 menunjukkan sekeping gambar tergantung pegun dl dinding

Diagram 6
Rajah 6

Which diagram represents the forces acting on the picture correcfly?
Rajah manakah yang betul untuk mewakili daya-daya yang bertindak ke atas
gambar itu?

453lll ,o 2oo9 Ilak Cipta JpNJ
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10 Diagram 7 shows a car involved in an accident.
Rajah 7 menunjukkan sebuah kereta yang terlibat dalam kemalanqan

Diagram 7
Rajah 7

Why is its front and rear sections designed to crumple easily?
Mengapakah bahagian hadapan dan berakangnya direka bentuk supaya mucrahremulQ

A To increase friction
U ntu k me n ambah ka n eese ran

B To decrease impulse
U ntuk mengurangka n i m p ul s

C To decrease momenrum
U nt uk meng u ra ng kan mome ntu m

D To increase impact time
Untuk menambahkan masa hentaman

Diagram B shows a rabbit praced on three different arrangement of springs, p, eand R consisting of identical springs.
Rajah 8 menunjukan seekor arnab ditetakkan pada tiga susunan spnng yang
berbeza, P, Q dan R yang mengandungi spring_spring serupa.

Diagram g
Rajah B

Which comparison is correcl about the extension, x, of p, e and R?
Perbandingan manakah yang betut tentang pemanjangan, x bagip, e dan R?

A Xp>Xq>xo

B xo)XR>Xp

C Xp>X6>Xp

D Xp>Xq>Xp

4531/l o 2oo9 r rak (iiptr .rpNJ
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Liquid R
CecairR

Diagram 9.2
Rajah I2

Diagram 10.2
Rajah 1O.2

Liquid S
Cecarr S

453v1
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'12 Diagram 9.1 shows a lady wearing high heels and Diagram 9.2 shows her
wearing sport shoes.
Rajah 9.1 menunjukkan seorang wanita memakai kasut bertumit tinggi dan Rajah
9.2 rnenunjLtkkan dia memakai kasut sukan.

Diagram g 1
Rajah 91

Which comparison is correct?
Perbandingan manakah yang betul2

A Pressure on X = Pressure on Y
Tekanan diX = Tekanan diY

B Pressure on X < Pressure on Y
Tekanan di X < Tekanan di Y

C Pressure on X > Pressure on Y
Tekanan diX> Tekanan diY

13 Diagram 10.1 shows object X in l iquid R and Diagram 10.2 shows the same
object in l iquid S.
Rajah 10.1 menunjukkan objekx dalam cecairR dan Rajah 10.2 menunjukkan
objek yang sama dalam cecairS.

Diagram 10.1
Rajah 10.1

Which statement explain the above situations?
Pernyataan manakah yang menerangkan situasi rJi atas?

A Liquid R is less dense than object X
Cecair R adalah kurang tumpat daripada objekX

B Liquid S is less dense than l iquid R
Cecair S aclalah kurang tumpat daripada cecair R

C Liquid S is denser than object X
Cecair S adalah lebih tunpat daripada objek X

D Liquid S is denser than t iquid R
Cecair S adalah lebih tumpat daripada cecair R

4531/l  e 2oo9 Hak cinraJpN.l
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Mercury
Merkuri

4531/1
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14 Diagram 11 shows a simple mercury barometer.
Rajah 11 menunjukkan sebuah barometer merkuri ringkas,

Vacuum
Vakum

I

BI

15

Which height A, B, C or D measure the atmospheric pressure?
Ketinggian A, B, C atau D yang manakah mengukur tekanan atmosfera?

Diagram 12 shows a hydraulic jack.
Rajah 12 menunjukkan sebuah jek hidraulik.

l -
Y ' Load

Beban

Piston R Piston S
amboh S

oit
Omboh R

Diagram 12
Rajah 12

Which comparison is correct about pressure and force?
Perbandingan manakah yang betul tentang tekanan dan daya?

A The force on piston R is smaller than the weight of the load
Daya omboh R lebih kecil claripada berat beban

B The force on piston R is greater than the weight of the load
Daya onboh R lebih besar daripada berat beban

C The pressure on piston R is smalterthan the pressure on S
Tekanan pada omboh R adalah lebih kecil daripada tekanan pada S

D The pressure on piston R is greater than the pressure on piston S
Tekanan omboh R lebrh besar daripada tekanan pada S

45Jl / l  i r  20lq i l , r [  (  i l tu JpNJ
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Diagram 11
Rajah 11
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The density of water is 1000 kg m-3
What the density of liquid X?
Ketumpatan air ialah 1000 kg m'3^
Berapakah ketu mpatan gepair X?

t1
A 1500 kg rn'3
B 1000 kg m-:'
C 800kgm3
D 500kgm3

453lll o 2oo9 IIak cipra ipNJ
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16 Diagram 13 shows an object being removed from the beaker.
Rajah 13 menunjukkan satu objek dialihkan dari bikar.

Spring balance
Neraca spring

Diagram 13
Rajah 13

What happens to the reading of the spring balance?
Apakah yang berlaku kepada bacaan neraca spring?

A Increases
Beriambah

B Decreases
Be*urang

C Remains constant
Tidak berubah

Diagram 14 shows liquid X floating on top of water in a U{ube.
Rajah 14 menunjukkan cecairX terapung di atas air datam tiub-U.

Liquid X
CecairX

Water
Air

Diagram 14
Rajah 14

17
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18 Diagram 15 shows a ping-pong ball placed under a stream of water.
Rajah 15 menunjukkan sebiji bola ping pong diletakkan di bawah aliran au.

Water flow
Aliran air

Diagram 15
Rajah 15

Which explains the above observation?
Manakah yang menerangkan pemerhatian di atas?

A Pascal 's Pr inciole
Prinsip Pascal

B Bernoul l i 's  Pr inciple
Prinsip Bernoul!i

C Archimedes'  Pr inciple
Prinsip Archimedes

D Principle of Conservation of Momentum
Prinsip Keabadian Momentum

Diagram 16 shows a thermometer.
Rajah 16 menunjukkan sebatang termometer.

19

Bulb
Bebuli

Capi l lary tube
Tiub kapilari

Diagram 16
Ralah 16

Which design features will increase the sensitivity of this thermometer?
ciri-ciri reka bentuk manakah yang akan meningkatkan kepekaan termometer inft

Bulb
Bebuli

thin glass
kaca niois
thrn glass

th ick glass
kaca tebal

Capi l lary tube
Tiub

wide
kasar

c

D

narrow
halus

thick glass
kaca tebal

wide
kasar

4531/ler 2009 I-tak Cinra Jt)N.r ILihat sebelah
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20 Diagram 17 shows two copper blocks, p and e touching each other.
The initial temperature of P and e are 60 oc and 30 oc respectivelv.
Rajah 17 menunjukkan dua blok kuprum, p dan e yang saling bersentuhan
Suhu awal P dan Q masing-masing adalah 60 oC dan 30 oC.

i ; i
t l l

i t  i / - '^  r - - \
t  t  O" i
\ t
\ -- \--.-_ ..'

Diagram 17
Rajah 17

Which statement is correct when P and Q are at thermal equi l ibr ium?
Pernyataan manakah yang betul bila P dan e berada dalant keseintbangan
terma?

Temperature of  P is higher than Q
Suhu P lebih tinggi dariQ
The quant i ty of  heat in P is same as in e
Quantity haba pada P sama dengan Q
Net rate of heat f low between P ano Q is zero
Kadar pengaliran haba bersih antara P dan e adalah sifar
Rate of change in temperature of P is higher than that of e
Kadar perubahan suhu P lebih tinggi berbancling e

21 50 g of water at 10 oC is added to 100 g of water at 40 oC.
50 g air pada suhu 10,C ditambah kepacta 100 g air pada suhu 40 oC
What is the f inal  temperature of the mixture?
Apakah suhu akhir bagi campuran?
lAssume there is no heat lost to the surroundings/
[Anggap tiada haba hilang ke persekitaran]

22 What is the temperature of the substance when i t  is absorbing latent heal of
fusion?
Apakah sultu suatu bahan bila ia sedang menyerap haba pendam pelakuran?

A at i ts boi l ing point
pada takat didihnya

B at i ts melt ing point
pada takat leburnya

C above i ts boi l ing point
di atas takat didihnya

D between i ts melt ing point and boi l ing point
di antara takat lebur dan takat didihnva

4531l l  lo 2009 i tat t  Cipra JpN:

A

B

c

D

A 1O OC

B 15 OC

c 200c
D 30"C
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Diagram 18 shows an air t ight f lask at room temperature. The flask is then placed
in melting ice.
Rajah 18 menunjukkan satu kelalang kedap udara pada suhu bilik. Kelatanq
tersebut kemudiannya dimasukkan ke dalam ais yang sedang melebur.

Melting ice
Ais yang melebur

Diagram 18
Rajah 1B

What happens to the air pressure and the speed of the air molecules?
Apakah yang berlaku kepada tekanan udara dan kelajuan molekul-malekut
udara?

Decrease Increase
Bertambah

t5

23

A

B

Increase
Bertambah

Increase
Bertambah
Decreaselncrease

Berlambah

Diagram 19
Rajah 19

Which statement is correct about the refractive index. n.
Pernyataan manakah yang betul tentang indeks biasan,
tersebufi

BerJgtplg__

24 Diagram '1 9 shows light wave passing through three mediums.
Rajah 19 menunjukkan gelombang cahaya merambat molatui tiga medium.

It4ediun 2

Vediurn 3

of the mediums?
n. medium-medium

A
B
c
D

111 > O2> t1s

l '13> 112> O1

O2> l )1 > f i3

l \> t11 > f i2

4531 / l  c 2oo9 t lak cipra. l l ,NJ ILihat sebelah
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Side view mirror
Cermin sisi

SULIT

25 Diagram 20 shows the side mirror of a car.
Rajah 20 menunjukkan cermin sisi sebuah kereta.

A

B

c

D

Diagram 20
Rajah 20

Which are the characteristics of the image formed by the mirror?
Yang manakah ciri-ciri image yang dibentuk oleh cermin sisi kereta itu?

Real and inverted
Nyata dan songsang
Real and magnified
Nyata dan dibesarkan
Virtual  and same size
Maya dan sama saiz
Vir tual  and diminished
Maya dan dikecilkan

Diagram 2'1 shows a light bulb placed at the focal point of a convex lens.
Rajah 21 menunjukkan sebuah mentol diletakkan pac\a titik focus sebua h kanta
cembung.

Diagram 21
Rajah 21

26

This set up wil l produces
Susunan ini akan menghasilkan

A a paral le l  beam of l ight
sinar cahaya selari

B a diverging beam of t ight
sinar cahaya mencapah

C a converging beam of l ight
sinar cahaya menumpu

4531/l ,o 2ooe nd cipra.rpN.r
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- ;1-- .

.-'i-.'.-- Poolof air
Lopak air

Wall
Dinding

which phenomenon is related to the principle of total internal reflection?
Fenomena yang manakah berkaitan dengan prinsip panturan datai pe,nunz
A ar^r,d

Observer

-VPemerhat i

4531/ l
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B

G

D

9-&*'0"

--.-r::: Seabed
,,,;ji3$}j' Dasar taut

28 What is similar between microscope and telescope?
Apakah persamaan antara mikroskop dengan teteskop?

A The final image seen is real and inverted
, lmage akhir kelihatan nyata dan songsang
B Both microscope and telescope use concave lens

Kedua-dua mikroskop dan teleskop menggunakan kanta cekung
G The objective lenses of both microscope and terescope form rea'i images
_ Kanta objekti.f bagi kedua-duanya menghasilkan imej nyata
D The distance between the two lenses islhe sum of focailength of objective

lens and eyepiece
Jarak di antara dua kanta ialah iumlah jarak fokus kanta objektif dan kanta
mata
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Direction of oscil lation
Arah ayunan

r-oao i-.)
Beban

Diagram 23
Rajah 23

The osci l lat ing spr ing undergoes
S pri ng beray u n me ngal am i

A damping
pelembapan

B resonance
resonan

C interference
interferen

D forced oscillation
ayunan yang dipaksa

. l53l i  I  t)  20C)9 l lak Cipta iPNJ

Diagram 22
Rajah 22

The velocity of the wave formed by the spring is 3.0 m s-1.
Calcuiate the frequency of the osci l lat ion.
felajuan gelombang yang dibentuk oleh spring lalah 3 0 m s'1
Hitunqkarr freAuensi ayunan spring

A 0.3 Hz
B 0.9 Hz
C 5.0 Hz
D 10 0 Hz

Diagram 23 shows the dispracement-t ime graph of an osci l rat ing spr ing.
Rajah 23 menunjukkan graf sesaran-masi untuk suatu spring i"rg nuruy*

l8 4s31 I I

Time
Masa

STJLIT

29 Diagram 22 shows a spr ing is shaken sidewav.
Rajah 22 menunjukkan sebuah spring dihayttnkan secara merintanq

30

03m

Displacemenl
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Direction of water waves
Arah perambatan gelombang

Wooden log
Kayu balak

Diagram 2S
Rajah 25

lf the waves encounters a ronger wooden rog, the effect of diffraction isSekiranya gelombang menemui batang Oatif yang tebih panjang, kesanpembelauan adalah

A more obvious
lebih jelas

B less obvious
kurang jelas

C unchanged
tidak berubah

453 1/1. , )  Joo()  t r . r \  (  i1rr1 .11,1. ;
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24 shows water waves travelling from a deep area p to a sha'ow
drcd u_

Rajah 24 menunjukkan getambang air merambat cJari kawasan dalam p kekawasan cetek e.

Shal low area e
Kawasan celek, e

Diagram 24
Rajah 24

Which direction, ,A, B, C or D is correct?
Arah yang manakah, A, B, C atauD, adalah betup

453 1 /l

I  l , ihat  sebelah
StJt,IT

32 Diagram 25 shows water waves passes a wooden rog.
Rajah 25 menunjukkan geronbang air meramiat merepasi sebatanq batak

c
D

Deep area, P, '
Kawasan dalam.p
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33 Diagram 26 shows the yel low fr inges formed by Young's double-sl i ts experiment
Rajah 26 menunjukkan pinggir-pinggir kuning yang dibentuk oleh eksperimen
dwiceiah Young.

Yel low fr inges
Pingg i r-pi ngg i r kun i ng

2tJ

34

,/ 
t,,

l l l l
Diagram 26
Rajah 26

The separation between fringes can be increased by
Jarak antara jalur-jalur boleh ditingkatkan dengan

A increasing the separation between slits
meningkatkan jarak antara celah.

B replacing the yel low l ight with red t ight
menggantikan cahaya kuning dengan cahaya merah.

C increasing the intensity of the yel low l ight
meningkatkan keamatan cahaya kuning.

D decreasing the distance between the double slits and the screen
mengurangkan prak antara dwicelah dengan skrin.

A transmitter emits ultrasonic waves to detect underwater objects.
Diagram 27 shows the traces of a transmit ted puise and i ts echo
suatu pemancar memancarkan gelombang ultrasonik untuk mengesan objek
dalam air.
Rajah 27 menunjukkan paparan clenyutan yang clipancarkan dan gemanya.

Transmitted pulse
Denyut dipancar

Echo
Gema

i  . .  . .  25s. .  .  '  ,

Diagram 27
Rajah 27

l f  the ul t rasonic waves travels wi th a speed of  '1500 m s ' '  in water,  how far is the
object?
Jika gelombang ultrasonic nterambat dengan halaju 1500 m s't dalam air, berapa
jatthkah objek itu?

A 600m
B 1200 m
C 1875 m
D 3750 m

,1531/ l  o 2oo9 I lak ( ' ipta JpNJ SULIT



2l 4531/l

[Lihat sebelah
SULIT

35 Which graph shows the relationship between potential d'rtterence, v and current, Ifor an ohmic conductor?
Graf manakah yang menunjukkan hubungan antara beza keupayaan, v danarus, I bagi suatu konduktorohm?

which circuit can be used to determine the erectromotive force a battery?
Litar manakah boreh digunakan untuk menentukan daya gera* eteiirix suatubatei?

453ll lo 2oo9 rrak ciph JpNJ
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37 Diagram 28 shows a circui t .
Rajah 28 menunjukkan sebuah litar

7)

Unchanged
Tidak berubah

Unchanged
Tidak berubah

453 I  / l
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Diagram 28

Rajah 28

What happens to the reading of the ammeter and the readrng of the vol tmeter
when the rheostat is adjusted?
Apakah yang berlaku kepada bacaan ammeter dan bacaan voltmeter apabila
reostal itu d i I a ra skan?

A

B

c

D

Unchanged
Tidak berubah

Changes
Berubah
Changes i  Changes-nanges I  unanges
Renthah i  BerubahI

I  Unchanged l
i - - , , ,  l

i  InaK DeruDan i
Changes

38

i Tidak berubah I Berubah*_r

Which of these electr ical  appl iances consumes the greatest amount of energy?
Peralatan elektrik yang manakah menggunakan paling banyak tenaga?

A 0.6 kW. 1 5 hours 0.2 kW 10 minutes
.tn

0.5 kW. 2 hours 1. ' l  kW. 3 hours

wi*
{531/ |  "  lno(r  l l rk (  iprr  l l ' \  I
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39 Diagram 29 shows current f lowing through a solenoid.
Rajah 29 menunjukkan arus mengalir metatui satu solenoid.

1531/ l

IL ihat  sebelah
SUI, IT

solenoid

Retort stand
Kaki retort

Switch
Suis

Batteries
Bateri-bateri

Diagram 29
Rajah 29

Which diagram shows the magnetic f ield produced by the current?
Rajah yang manakah menunjukkan nterlan magnet yang dihasilkan oleh arus itu?

4531/ lc 2oo9 i lak a ipn. i l 'Nt
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Which diagram shows the application of the force on a current carrying conductor
in a magnetic field?
Rajah manakah yang menunjukkan aplikasi daya yang beftindak ke atas
konduktor pembawa arus dalam satu medan magnet?

A

Transformer

Electric bell
Loceng elektrik

Relay switch
Gegantielektrik

Moving coil ammeter
Am mete r gege I u ng be rge ra k

4531/l  o 2oo9 Hak ciota JPNJ SULIT
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Copper rod
Rod kupnrm

Permanent magnet
Magnet kekal

Fleming's Right Hand Rule
Petua Tangan Kanan Fleminq

Maxwell 's Screw Rule
Petua Tangan Kiri Fleming

4531/r

IL ihat  sebelah
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41 Diagram 30 shows an experiment to induce current in a magnetic fierd.
Rajah 30 menunjukkan satu ekpeimen untuk mengaruh aris dalam suaru medan
magneL

Galvanometer

Right Hand Grip Rute
Petua Genggaman Tangan Kanan

4531/1<t 2oo9 I lak Ciora JpNJ

Diagram 30
Rajah 30

The direction of the current induced can be determined by
Arah arus aruhan boleh ditentukan oleh

Fleming's Left Hand Rule
Pelua Tangan Kiri Fleming

i1)\
i , i

/ :
.  l ._-<+

I  : .
; f , \/ . , . - \

-  : i , \
. - \  \ r

F--7 \-,l
) - - .  1: . - '
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42 Which type of current and voltage is used in the transmission of electricity over
long distances?
Apakah jenis arus dan voltan yang digunakan dalam penghantaran bekalan
elektik melalui jarak iauh?

Type of current Voltage of cables
Jenis arus Voltan dalam kabel

Allernating current
Arus ulangalik

High voltage
Voltan tinggi

Alternating current
Arus ulangalik

Low voltage
Voltan rendah

Direct current
Arus terus

High voltage
Voltan tinggi

Direcl current
Arus ferus

High vol tage
Voltan tinggi

Diagram 31 shows a transformer.
Rajah 31 menunjukkan sebuah transformer,

a.c source
Sumber a.c

D

43

Primary coil
Gegelung primer

Diagram 31
Raiah 31

Which statement about the transformer is correct?
Pernyataan manakah yang betul mengenai transformer itu?

A lts output power is always grealer than its input power
Kuasa outputnya selalu melebihi kuasa inputnya

B lts efficiency is increased by using laminated steel core
Kecekapannya ditingkatkan dengan menggunakan teras keluli berlamina

C ls used to alter the potential difference of direct current
Digunakan untuk mengubah beza keupayaan arus ferus

D lts operating principle is based on electromagnetic induction
Prinsip operasinya berdasarkan aruhan electromagnet

453 I /1 (,.. 2oo9 Hak cipta .tl'NJ

Secondary coil
Gegelung sekunder

SULIT
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Time-base
Dasar masa

433U1

[Lihat sebelah
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44 Diagram 32 shows the display of a cathode ray oscilloscope.
Rajah 32 menunjukkan paparan osiloskop sinar katod.

Diagram 32
Rajah 32

Which statement is true about the display?
Pernyataan manakah yang betul tentang paparan tersebu?

Type of current
Jenis arus

Direct current
Arus terus

Direct current
Arus terus

off

Diagram 33 shows the molecular structure of a p-type semiconduclor.
Rajah 33 menunjukkan struktur molekul semikonduktor jenis p.

Diagram 33
Rajah 33

Silicon atom
Atom silicon

Boron atom
Atom boron

Electron
Elektron

Hole
Lohong

off
ryup-
On

45

Key
Kunci

\11
\-y

a

r')

This process is known as
Proses ini dikenali sebagai

A doping
pendopan

B modulation
modulasi

C amplification
amplifikasi

D rectification
rektifikasi

4531/1o 2oo9 rlak Cipta JpNJ
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Alternating current
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SULIT

46 Diagram 34 shows a logic gate, A and its truth table.
Rajah 34 menunjukkan sebuah get logik A dan iadual kebenarannya

47

Diagram 34
Rajah 34

What is get logic A?
Apakah get logik A?

A AND gate
Get DAN

B NOT gate
Get TAK

C NOR gate
Get lAK ATAU

D NAND gate
Get TAK DAN

Diagram 35 shows an automatic switch circuit to light up a bulb during the day.
Rajah 35 menunjukkan litar suis automatik untuk menghidupkan lampu pada
waktu siang.

Diagram 35
Rajah 35

What happens if the position of the LDR and resistor, R is reversed?
Apakah yang akan berlaku jika kedudukan LDR dan peringtang, R diterbalikkan?

A The bulb l ights up during night t ime
Lampu menyala pada waktu ntalarn

B The bulb l ights up during day t ime
Lampu menyala pada waktu stang

C The bulb l ights up al l t f te t ime
Lampu menyala sepan1ang ntasa

D The bulb wi l l  not l ights up
Lampu tidak akan menyala
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48 Three types of radioactive emission move through an erectric f ield
Tiga jenis sinaran radioaktif bergerak melalui satu rneclan elektrrk.
Which diagrams shows the correct path of the radioactive emission?
Raiah manakah menunjukkan lintasan yang betut bagi sinaran radioaktif itu?

A4u

, 
-r, | .vp

-:_::=:,*// '

--L --7'

Source of  gamma part ic les
Srimber zarah gantna

w

4531/ l

ILihat setrelah
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B

/v,/

, 
_-----..-.--aJ,,

|  / )
-_-_:-->r

c' ! l
iZ

_::=__-_-/

- - l :J

Diagram 36 shows how the thickness of  a luminium sheet is standardised.
Rajah 36 ntenunjukkan proses bagaimana ketebalart keranjang aluminiunt
dipiawaikan.

D

49

---T----

Rr' l l ler
Rotla

M Aluminium sheet
. Keranlang alttnrinium

LJeteclor
Pengesan

Dragram 36
Rajah 3e

This process uses gamma rays because it
Proses ini ntenqettrralan sinar qantma kerana ia

A has a long half-l i fe
rnentpunyai separuh hayat yano paqanq

B wi l l  s ter i l ise the aiuminium sheet
akan men steril kan kera nj ancl al u rn in tt t tri

C can penetrate alumirriurn sheet
boleh menembusi keran1ang aluminiurn

D makes the aluminium sheet stronger
menjadikan keranjang alumrntum iebrh kuat

4531/ l  t t  l ( r09 I  I ; rk ( . ipta . tpN.!
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S0 In the fission reaction for an atom of uranium-235, the total loss of mass in the
reaction is 3.22 x 10-28 kg.
Dalam tindak balas pembelahan nukleus bagi satu atom uranium-23|, iumlah
kehitangan jisim dalam tindak balas itu ialah 3.22 x 1A''" kg.

What is the energy that is released?
Berapakah tenaga yang dibebaskan?

A 9.66 x 10-12 J
B 2.90 x 10-11 J
c 9.00 x 1016 J
D 3.00 x 108 J

END OF QUEST]ON PAPER

KERIAS SOATAN TAMAT
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Dua jam t iga puluh mini t

l i l
l i l

L-,]---l I- l

JABATAN PELAJAR,AN NEGERI JOHOR

- --i

JANGAN BUKA KERTAS SOALAN INISEHINGGA DIBERITAHU

1. Tul tskan nombor kad pengenalan dan
angka gil iran anda pada ruang yang
disediakan.

2 Kertas soalan ini adalah dalam
dwibahasa,

Soalan dalam Bahasa lnggeris
mendahului soa/an yang sepadan
dalan Bahasa Melayu.

Calon dibenarkan menjawab
keselurtthan atau sebahagian soalan
sama ada dalam Bahasa lnggeris atau
Bahasa Melayu

Calon dikehendaki membaca maklumat
di halaman belakang kertas soalan ini.

Kod Pemeriksa

Bahagian Soalan Markah
Penuh

Markah
Dioeroleh

A

1

q

3 -7

4 7

6 1

b o

10

8

B
I 20

10

c
11 20

12 20

Jumlah

Kertas soalan in i  mengandungi27 halaman bercetak dan t halaman tidak bercetak

453112 @ 2oos Hak cipta JPNJ [L ihat  sebelah
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The following information may be useful. The symbols have their usual meaning.
Maklumat berikut mungkin berfaedah. simbol-simbol mempunyai makna yanq biasa

n ^ -  
1 ' -u

I

2. f  =u2*2as

I
3. s=uf+ 'aF

2

4. Momentum = rny

5. F=ma

6. Kinetic energy I Tenaga kinetik
= /" mt/

7. Gravitational potential energy /

Tenaga keupayaan graviti = mgh

B. Elastic potential energy /

Tenaga keupayaan kenyal =

eltergv
9. Power,  P =

trme

tenaaa
KUaSa, P = ---L

masa

1O p= m-
V

1 1. Pressure I  Tekanan, p = L
A

Pressure I Tekanan, P= hpg

Heat.  lHaba,Q=mc9

Heat lHaba,Q=ml

PV-= constanl lpemalar
l

sin i
n=-

sln r

453112 @ 2oo9 Hak cipta JpNJ

17 rt -,*:g!!:t9t,:!,uppurent deltth

js .  l -= '*1
/uu

tlolant nyoto
,? = -,:-

dalorn keluru

Linear magnification I

Pembesaranl inear,m=!
u

v=fA

. (LX
A= -

I)

Q=/t

19

20.

zt.

22.
I

- rx
1

2'1, tr = l/i

24.V=lR

25.

to

27

28

PowerlKuasa,P=lV

g = 10 ms'2

N, = !.,,-,
N t, l'/t,

Efficiency I Kecekapan
IV= r*' X 1A0o/o
I ,1"

E=MC-

30. c = 3.0 x 10" ms- '

1a
IL

IJ

t .+

15

to

29

SULIT
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concave

ditulukan ke

Section A
BahagianA

160 marksl
16A markahl

Answeral l  quest ion in th is sect ion.
iawab semua soalan cldam bahagian ini.

Diagranr 1 shows l iqht  rays paral le l  wi th the pr incipal  axis directecj  to a
mirror.
Rajah 1 menunjttkkan sinaran cahaya yang selari dengan paksi utama
sebuah cernrn cekung.

Diagram 1
Rajah 1

(a) Complete the sentence below by t ick ing ( i )  the correct  box.
Lengkapkan ayat di bawalt dengan rnenanda (r) dalam kotak yang betul

The light rays reflected by the mirror wil l
Sinaran cahaya yang dipantulkan oleh cermin itu akan

Converge at a point F.
Menumpu ke titik F.

Diverge from a point F
Mencapah daripada tiik F

| 1 markl
l1 markahl

Complete the ray diagram on Diagram 1 and mark 'F 'on the pr incipal  axis.
Lengkapkan rajah sinar pada Rajah 1 clan tandakan 'F' pada paksi utama.

11 markl
11 markah)

What is the character ist ic of  image formed by the mirror in Diagram "1 ?
Apakah ciri-ciri irnel yan91 dibentuk oleh cerntin clalant Rajalt 1?

t l
r l

l l

Lr

(b)

(c)

453112 @ Zooe Hak cipta JrNJ

[2 ntarks)
12 markahl

[Lrhat sebelah
SULIT
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t in cekt tng

Principal  axis
Paksi utarna
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Diagram 2 1
Rajah 2.1

lni t ia l ly the experiment is carr ied out with P placed across Xy After that p is
replaced with Q and the experiment is repeated. The v-tgraph in Diagram 2 2 shows
the results obtained from the experiment.
Pada asalnya, P disambungkan merentasi xy. Kemudian, eksperinten cliulang
dengan menggunakan Q. Graf V-l dalam Rajah 2 2 menttnjukkan hasil yang
diperolehi dalam eksperimen tersebut.

I /A

34 56 78 9 10

Diagram 2.2
Rajah 2.2

Based on Diagram 2.1, compare the cross-sect ional area of wires P and Q
Berdasarkan Rajah 2.1 , bandingkan luas keratan rentas dawai P dan Q.

453112 @ 2ooe Hak cipta JeNJ

[1 mark]
[1 markah)

SULIT

Diagram 2.1 shows two constantan wires P and Q of the same length but of <jifferent
cross-sect ional  area, being used to carry out an expenment.
Rajah 2.1 menunjukkan dua dawai konstantan p dan e dengan panjang yang sama
tetapi luas keratan rentas berbeza cligunakan datam menjalankan saiu exspertnten.

\d,

V/V
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(b)

4531t2

Based on Diagram 2.2:
Berdasarkan Rajah 2.2.

(') state how the resistance of the constantant wires can be obtaineo.Nyatakan bagaimana rintangan dawai konstantan dapat ditentukan

11 mark)
11 markahl

Determine the resistance of conductor e. Show on your graphTentukan rintangan bagi konduktore.Tunjurkkan pada graf anda.

( i i )

Diagram 3 shows two identical feeding botiles
respectivelv.
Raiah 3 menunjukkan dua botol susu yang sama
dalam cecair p dan e.

[3 marks]
[3 markah)

submerged in l iquids p and e

dan masing-masing direndamkan

Liquid P
\,ecatr P

Liquid e
Cecair e

Diagram 3
Rajah 3

( i )\d)

( i l )

Draw and laber two forces that act on the feeding botfles when they aresubrnerged in l iquid p
Lukis dan raberkan dua daya yang beftindak ke atas botor susu apabiradirend a mkan d ala m ceca ir p.

[2 marks]
12 markah]

state the rerationship between the two forces in your answer for 3(a)(r).Nyatakan perhubungan cli antara dua daya tersebut berdasarkanjawapan anda datam 3(a)(D.

453112 @ 2oo9 Hak cipta JeNJ

[1 mark)
[1 markah]
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(b)

4531t2

State the physical  pr inciple that  involved in the s i tuat ion given in dragram.
Nyatakan prinsip fizik yana berkaitan clenclan .sl|trasl yang Ciberrkan cialant
ra.1ah.

i '  natrk l
l t ,  r r r ; : rxal i l

Some content of  the feeding bott le submerged in l iquid p is poured out - lhe

bott le is again submerged in l iqLr id P
Sedlktl kandungan botol y'ang direnclantkan dalarn cecair p rl ikeluarkan. Bc,!:: i
i ttt direndamkan semula dalam cecairP.

( i )  State what happens to the bott le.
Nyatakan apa yang berlaku kepitda hotesl

I  r r latk i l
1,1 rnarkahl

The bott le is put into a denser l iquid State what happens to the bott le
Explain your answer.
Botol dimasukkan ke dalam cecair yang lebih tumpat. Nyatakan apa
yang berlaku kepada batol. Terangkan jawapan anda.

l2 ntarks)
[2 ntarkali]

Diagrams 4.1 shows a pressure cooker for  cooking food at  h igh temperature
Raiah 4 1 menunjttkkan sebuah periuk tekanan untuk mentasak ntakanan parla suhu
tit'tggt.

(  r i )

Safety valve
lnjap keselamatan

Main valve
t /  tn lapt  t t tama

Lid
Penutrrp 

---..---*---;

Qrtr fano nf  l in l id

Pennukaan cccair

Steam
.'-/ Slirn

Hanci le
Penteclancl

Diagram 4 1
Rajah 4 1

453112 @ 2ooe Hak cipta JPNJ SULIT
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(a) What is meant by pressure?
Apakah yang dimaksudkan dengan tekanan?

11 markl
11 narkahl

Explain why the gas pressure increases with the increase of the
temperature.
Terangkan mengapa tekanan gas menlngkat dengan perlambahan
suhu.

[2 marks]
12 markahl

Based on the answer in a(b)(t), state the gas law involved
Berdasarkan jawapan dalam 4(b)(i1, nyatakan hukum gas yang terlibat.

(4(b)

( i i )

(i i i)

(c)

l1 markl
l1 markahl

State the effect of high gas pressure on the boiling point.
Nyatakan kesan tekanan gas yang tinggi kepada takat didih.

11 markl
11 ntarkahl

The air  pressure of the pressure cooker is 1 x 10s Pa, at the temperature of
27'C. What is the temperature of the air ,  when the air  pressure is 1.5 x 10s
Pa?
Tekanan udara dalam periuk tekanan ialah 1x 105 Pa, pada sultu 27 "C.
Berapakah suhu bila tekanan udara menjadil.5 x 10' Pa?

12marksl
12 markahl

[Lihat sebelah
SULIT
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X-ray, microwave, ultraviolet and infra-red are different types of radiatton in the
electromagnetic spectrum.
Srnar-X , gelombang mikro, ultra-ungu dan infra-merah adalah ienis sinaran yang
berldnan dalam spektrum gelombang elektromagnet.

(a) Arrange the electromagnetic wave given in ascending order of vravelength in
Diagram 5.
Susun gelombang electromagnet yang diberikan dalam susunan menark dalant
Rajah 5.

Shortest wavelength
Panjang gelombang
terpendek

Longest wavelengih
Panjang gelomban_o

terPanJang

Diagram 5
Raiah 5

[2 marks]
12 markahl

(b) State two common properties of all radiations in the electromagnetic spectrum.
Nyatakan dua sifat yang sama bagi semua jenis sinaran dalam spektrLtm
elektromagnet.

1

12 marksl
12 markah)

State one application of microwave.
Nyatakan satu aplikasi gelombang mikro

11 nark)
11 narkah)

Explain the answer in 5(c)( t ) .
Terangkan jawapan dalant 5(c)(i7

[2 marks]
l2 markahl

453112 @ 2oo9 Hak cipta JPNJ SULIT

L.

(')

(iD



SULIT 453'il2

6 Diagram 6 shows a circuit used as a safety system in a house.
Raiah 6 menunjukkan litar yang digunakan untuk sistem keselamatan dalam rumah.

Main switch
Suis utama

Hidden switch
Suls

tersembunyi
Diagram 6
Rajah 6

Name logic gate R.
Namakan get logik R

[1 nark]
l1 markahl

(b) Using two switches, two dry cells and a bulb, draw a circuit that equivalent to
lnnin nalo Q
lv l , Iv 

: ,g\v v.

Menggunakan dua suls, dua sel kering dan sebiji mentol, lukis litar yang
menyerupai get logik S.

12 marksl
12 markahl

(c) The truth table represents the logic gate in the Diagram 6 above
Jadual kebenaran di bawah mewakili get logik dalim Rajah 6 di atas.

Table 1
Jadual 1

453112 @ 2oos Hak ctpta JeNJ

A
B

(a)

ILihat sebelah
SULIT

A B M
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(/) Complete the truth table above'
Lengkapkan iadual kebenaran dl atas

453112

[2 marks]
i2 narkah)

l t . narkl

11 ntarxatt l

(i0 What happens to the door and the gale when the matn switch is c losed?

npa terjiii kepada pi,tu clan pintu pagar apabila suis utama clittitttp')

( i i i ) Statetwomethodstoopenthedoorandthegatesimu|taneous|y '
Nyata dua kaedah ttntttk membuka prntu dart pirtttt pagar serentak

2
12 marksl

12 markahl

Diagram 7.1 shows two ident ical  t rol leys P and Q on a fr ict ionless horizontal  runway

Trol ley P is loaded with steel bars.
napi LI mentrnitkkan dua buah troli yang serupa P clan Q di atas landasan

mengufuk tanpa geseran. Troli P cliletakkan beberapa bongkah keluli di atasnya'

Diagram 7.1
Rajah 7 .1

A hor izontal  force of  10 N act  on t ro l ley P and Q'

Daya mengtfuk fi N yang bertindak ke atas troli P dan Q

(a) (i) Trolley Q moves faster than trolley P

ExPlain Your observat ion?
froll Q bergerak tebih laltt daripada troli P'

Tera ngka n Peme rh atia n anda'

(  i i ) State the physical  law that explains your answer in (a)( i )

Nvatakan' htikun fizik yang nlenerangkan pwapan ancla dalam ('a) (t)

11 rnarkl
11 ma kahl

l1 narkl
11 markahl

SULIT
453112 @ 2ooe Hak cipta JPNJ
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(b)

453112

Trolley Q then moves down the frictionless slope as shown in Diagram 7.2
There is air resistance acting on the trolley when it moves down the slope.
Troti Q kemudiannya menuruni lanclasan condong tanpa geseran seperli dalam
Rajah 7.2. Rintangan udara bertindak ke atas troli ketika menuruni landasan.

Frict ionless Slope
Landasan condong
tanpa geseran

Rough surface
Permukaan kasar

Diagram 7.2
Rajah 7.2

On the Diagram 7.2,  when the trol ley Q is moving down the fr ict ionless s lope,
label ,
Pada Rajah 7.2, ketika troli Q menuruni landasan condong terpampas geseran,
labelkan,

(/) the direction of the force due to gravity.
arah daya disebabkan gravitl.

(10 the direction of the force due to air resislance.
arah daya disebabkan rinlangan udara.

11 markl
l1 markahl

State the effect of the air resistance to the motion of trolley O along frictionless
slope in Diagram 7.2,
Nyatakan kesan rintangan udara terhadap gerakan troli Q sepanjang landasan
condong tanpa geseran pada Raiah 7 .2,

11

70,0 cm

(c)

l1 mark)
11 markahl

453112 @ 2oos Hak ctpta JPltlJ IL ihat  sebelah
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(d)

12 4531t2

compare the motion of trolley e at the frictionless slope and the rough surface
Bandingkan pergerakan troli Q pada landasan condong tanpa geseran dan
permukaan kasar

11 markl
l1 markahl

The mass of trolley Q is 500 g. calculate the gravitational potential
energy of trolley Q, at the top of the slope.
Jisim troliQ ialah 500 g. Kirakan tenaga keupayaan graviti bagi troti e ,pada kedudukan tertinggi landasan.

(e) (0

453112 @ 2ooe Hak cipta JpNJ

The kinetic energy of the trolley e at
Calculate the total energy of the trolley.
Tenaga kinetic troli Q pada kecludukan
jumlah tenaga troli itu.

12 marks]
'.2 markahl

the top of the stope is 3.0 J.

atas cerun ialah 3.0 J. Kirakan

13 marks)
[3 markahl

SULIT
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8 Diagram 8 shows an underground water pipe that is leaking. The radioactive salt
contains radioisotope is used to detect the leakaqe.
Raiah 8 menunjukkan satu paip air di bawah -tanah yang bocor. Garam radioaktif
yang mengandungi radioisotop digunakan untuk mengesai kebocoran.

Radioactive detector
Pengesan sinaran

Counter
Pembilang

4531t2

Ground level
Permukaan tanah

Water pipe
Paip air

Water treated with radioactive salt
Air yang dicampurkan dengan garam radioaktif

Diagram 8
Raiah B

Half-life
Separuh hayat

5.27 years
5,27 tahun

Table 8 shows four radioisotopes with their respective properties.
Jadual 8 menunjukkan empat radioisotop dengan sifat' marsing_masing.

za s vEis 
--l sorio

28.5 tahun I 
pepejat

15 hours I  L iquid
15 jam

'14.3 days
14.3 hari

Table 8
Jadual B

What is meant by half-life?
Apakah yang dimaksudkan dengan separuh hayat ?

Liquid
Cecair

(d/

453112 @ 2ooe Hak cipra rpNJ

[1 mark ]
[1 markah ]

[L ihat  sebelah
SULIT

Water leaked out from the pipe

, 

eir nocor daripaip

Type of radiation
Jenis sinaran

Cobalt-60

Physical state
Keadaan fizikal

Soiid

Cecair
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(b)

14 4531t2

Based on the Table B, state the suitable properties of the radioisotope to detect
the leakage.
Give reason for the suitability of the properties.
Berdasarkan Jadual 8, nyatakan sifat-sifat radioisotop yang sesuai untuk
mengesan kebacoran pada paip.
Beri sebab mengapa sifat-sifat itu sesuai.

(0 Type of radiation I Jenis sinaran

Reason / Sebab

l2 marksl
[2 markahj

(in Half-l i fe I Separuh hayat

Reason / Sebab

l2 marksl
l2 markahl

(i i i) Physical state / Keada an fizikat

Reason /  Sebab

Determine the most suitable
leakage.
Tentukan radioisotop yang
kebacoran pada paip.

radioisotope that can be

paling sesuai digunakan

[2 marks]
l2 markah)

used to detect the

untuk mengesan

453112 @ 2ooe Hak cipra JnNJ

11 nark l
11 markah l

SULIT
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(d) The radioisotope in 8(c) has an initial count rate of 1600 counts per minute.
Calculate the time taken for the radioisotope in the water to become 100 counts
per minute.
Radioisotop dalam 8(c) mempunyai kadar bilang awal sebanyak fta} bilang
per minit. Kirakan masa untuk radioisotop dalam air menjadi 10O bilangan per
minit.

[2 marks]
l2 markahl

(e) Cobalt-60 emits gamma ray.
Kobalt-60 memancad<an sinar gama.

(,) State one property of the gamma ray.
Nyatakan salu sr'faf sinar gama.

| 1 markl
l1 markah)

Compare the speed of gamma ray and speed of l ight in the vacuum.
Bandingkan kelajuan sinar gama dan kelajuan cahaya dalam vakum.

[ 1 markl
| 1 markahl

453112 @ 2oos Hak cipra JeNJ
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Section B
Bahagian B

i2A marksl
l2A markahl

Answer any one question from this section.
Jawab mana-mana satu saalan daripada bahagian ini.

Diagram 9.1 shows a light ray passing from air into glass.
Diagram 9.2 shows a l ight ray passing from air  into water.
[Refract ive index :  Glass = 1.50; Water = 1.33]

Rajah 9.1 menunjukkan satu sinar cahaya merambat dari udara ke dalam
kaca.
Rajah 9.2 menunjukkan satu sinarcahaya merambat dari udara ke dalam air.
l lndeks biasa ,  kaca = 1.5 :air  = 1.331

Air
Udara

: , . ,1 l ' i ) . ,
r\)(,. ljli(

Glass
Kaca

Diagram 9.1 Diagram I 2
Rajah 9.1 Rajah 9.2

( i)  Name the phenomenon of l ight as shown in Diagram 9.1 and Diagram
9.2. l1 markl
Namakan fenomena cahaya seperli yang ditunjukkan dalam Rajah
9.1 dan Rajah 9.2 11 markah)

(ii) What is the meaning of refractive index 11 markl
Apakah maksud indeks biasan 11 markuhl

Using Diagram 9.1 and Diagram 9 2,
Menggunakan Rajah 9.1 dan Rajah I 2,

(i) compare the refractive index of the glass and the water. l1 markl
Bandingkan indek biasan bagi kaca dan air. 11 ntarkah)

( i i )  compare the refracted angle in the glass and that in the water.
11 markl

Bandingkan sudut biasan di dalam kaca dan di dalam air.
11 markahl

453112 @ ?ooe Hak cipta JPNJ SULIT
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SULIT

State the relationship between the refractive index with the anole of
refraction 11 markl
Nyatakan hubungan antara indek biasan dengan sudut pembiasan.

11 markahl

(c) Name the physics law that relates the angle of incidence and the angle of
refraction [1 mark]

Namakan hukum fizik yang menghubungkaitkan sudut tuju dengan sudut
biasan. 11 markahl

(d) With the aid of label diagram, explain how the mrrage occurs on the hot
surface of a road [4 marksl

Dengan bantuan gambar rajah berlabel, terangkan bagaimana logamaya
boleh terbentuk di atas permukaan jalanraya yang panas. 14 markahl

(e) You are given two pieces of identical prism with internal angle 450 g00,
45" and two converging lenses to make a binocular.

Anda diberi dua keping prisma kaca serupa yang berukuran 4So. 900, 450
dan dua kanta penumpu untuk membina sebuah binakular ringkas.

Using the materials stated above, explain how you
simole binocular.

are going to bui ld a
[6 marks]

terangkan
[6 markahl

Suggest modifications need to be done on the simple binocular to
produce brighter and bigger image. [4 marks)

Cadangkan pengubahsuaian yang perlu dilakukan terhadap binocular
ringkas itu untuk menghasilkan imej yang lebih terang dan lebih besar.

14 markahl

453112 @ zooe Hak cipra JeNJ

Dengan menggunakan radas yang dinyatakan di atas,
bagaimana anda membina sebuah binokular ringkas.
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10 Diagram '10. ' l  and Diagram 10.2 showmagners being pushed with the same speedinto wire coils connected to galvanometers.

Raiah 10 1 dan Raiah 10.2 menunjukkan m.agnef sedang clitolax ctengan ketajuanyang sama ke daram gegerung dawai yang crisambungkai kepaoa qaitanometer

4531t2

11 markl
[1 markah]

Diagram 10.1
Rajah 10.1

'*f*;i

Diagram 10.2
Rajah 10.2

(a) What is the meaning of electromagnetic induction?
Apakah maksud aruhan elektromagnet?

(b) Using Diagram 10.1 and Diagram 10.2,  compare the number of  magnets,  the
density of the magnetic f lux and angle of def lect ion of the galvlnometer
pointer.

Menggunakan Rajah i0.1 dan Rajah 10.2, bancringkan bl"rgurL3,#.jif:tl,
ketumpatan fluks magnet dan sudut pesongan jarum p-enunjuk galvanometer.

[3 markahl

453112 @ 2ooe Hak cipra JpNJ SULIT
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Pointer
Jarum penunjuk

Permanent magnet
Magnet kekal

453112 @ 2oo9 Hak cipta JpNJ

19 4531t2
t.c) State the relationship between

Nyataka n h u b u rtg a n a nta ra

(t)  the number of  magnets and the densi ty of  the magnet ic f lux,bilangan magnet dengan ketumpatan itux, *"giit

( i i) the density of the magnetic f lux and the magnitude of induced currentflow
ketumpatan fluks magnet clengan magntud a!iran arus aruhan.

[2 marksl
[2 markah]

(d) Diagram 10.3 shows the parts of  a moving coi l  galvanometer.

f:!r\: r::, 
me n u niu kkan oa nagi an-tainZgian su atu ga tv a nometer geget ung

Scale
Skala

Wire coils
Gegelung dawai

Currenl
Arus

Control  spr ing
Spring kawalan

( i )

( i i )

Diagram 10 3
Rajah 10.3

Explain.the working p1:?fle of-lhe moving corl galvanometer. [4 marks]Terangkan prinsip kerja galvanometerge[elung bergerak itu. p marxahl

Jl^"-T"ilq coir garvanometer is found to be unabre to detect smar/changes of  inducecj  current.

Galvanom,eter itu didapati tidak dapat mengesan perubahan arus aruhanyang kecil.

su.ggest and exprain the modifications that need to be done on thegatvanometer to increase its sensitivtty.

cadang. dan terangkan pengubahsuaian ke atas garvanometer untukme n i ng katka n ke peka a nnya.

[10 marksl
[10 narkah]

[Liha1 sebelah
SULIT

Soft iron core
Ieras besl lembut



SULIT 20

11

453112

Section C
Bahagian C

[20 marks]
[20 markahJ

Answer any one question from this section,
Jawab mana-mana satu soalan daripada bahagian ini .

Diagram 11.1 shows two archers shooting a target using the different bows, but with
same ini t ia l  length of elast ic cords. The pul l ing force, F ict ing on the etast jc cords is
ident ical .

Rajah 11.1 menunjukkan dua arang pemanah memanah sasaran denoan
menggunakan anak panah yang berlainan, tetapi panjang asal tali kenyal aaJtan
sama. Daya tarikan, F, yang dikenakan ke alas keclua-dua tali kenyal adalah sama.

Bow A
Anak panah A Bow B

Anak panah B
Force,F
Daya, F Force,F

Daya, F

lastic cord A Elastic cord B
Tali kenyalBTalikenyal A

Diagram 11.1
Rajah 11.1

(a) What is meant by etasticity?

Apakah yang dimaksudkan dengan kekenyalan?

11 markl

11 markahl

(b) (i) Using the concept of elasticity, identify the similarities and differences
between the two situations 14 marksl

Menggunakan konsep kekenyalan, kenalpasti kesamaan dan perbezaan di
antara kedua-dua sl/uasi. [4 markah)

(i i) sketch on the same graph of force against extension for the two elastic
cords A and B. 11 markl

Pada graf daya melawan pemanjangan yang sama, lakarkan graf bagi
kedua-dua tali kenyal A dan B. I markahl

453112 @ zoos Hak cipta JpNJ SULIT
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Rubber cord
Tali getah

Diagram 11.3
Rajah 1a,3

Diagram 11.4
Rajah 11.4

The tension force in each rubber cord is 20 N and the two cords are at 60. to
each other as shown in Diagram 1 1.4.
Determine the magnitude and direction of the resultant force of these rensron
forces using parallelogram of forces method.
[Use the scale 1 cm : 2.5 N] 14 marksl

Daya regangan pada setiap tali getah ialah 20 N dan kecJua-elua tali berada ttada
60" antara satu sama lain seperti yang ditunjukkan dalam Rajah 11.4.
Tentukan magnitud dan arah daya paduan untuk daya-claia reganqan dengan
menggunakan kaedah segiempat selari daya.
[Gttnakan skala 1 cm : 2 5 N] [4 markahl

4531 2 @ 2ooe Hak cipta JpNJ
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Diagram 1'1 .3 shows a catapult used to project an object. Force F pulls back the
object, creating tension in the rubber cords.-

Rajah 11.3 menunjukkan sebuah lastik digunakan untuk melastik objek. Daya F
menarik objek ke belakang, menghasirkan regangan pacla tati getah

[Lihat sebelah
SULIT
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(d) Table 11 shows four arm exercise equipments, P, Q, R and S, with different
specifications.
You are asked to investigate the characteristics of the arm exercise equipment
as shown in Table 11.

Jadual 11 menunjukkan lima alat senaman tangan, P, Q, R dan S, dengan
spesifikasi yang berbeza.
Anda diminta untuk mengkaji ciri-ciri alat senaman tangan sebagaimana
ditunjukkan dalam Jadual 11.

Explain the suitability of each feature of the arm exercise equipment in Table 1 1.
Determine the most suitable arm exercise equipment to be used.

Give reasons for your choice. 110 ma*s!

Terangkan kesesuaran setiap ciri alat senaman tangan dalam Jadual 11 .
Tentukan alat senaman tangan yang paling sesual untuk digunakan.
Beri sebab bagi pilihan anda.

110 markahl

453112 @ 2oo9 Hak crpt JPNJ SULIT
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-- -*- -i
i ,

i  Arm exercise eouiomenl P i
Alat senanan tanglan P 1

i
Spr ing metarral  Steei
Jenis-hahan spring' KelLti i i

I

Spring arrangernent: Series i
Susrirtan sprin<y Seslrl i

' - -1

Arm exercise equipment,  Q
Alat senaman tangan, Q

Spring metar ial :  Copper
Jenis bahan spring Kupnrm

Arnr exercise equiprnent R
Alat senaman tangan, F.

Spr ing metar ia l '  Copper
Jonis bahan spfl/lq. Kuprurrt

Spr ing arrangernent Serres
Susurran .spdng. Seslri

Arni  exercisc equiPmcrt t  ! l
Alat senaman tangan. S

Spring metar ia i  Steel
Jenis t.taltan s;tring Keitiit

Snr in l ;  arra ' tgei)ei ' t  Paralr+,
Susunan spr tngy S;r:iari

453112 6,  ? i ros Hak ciDra . rpN.t

Tnin wires
Dawai nipis

I  r rco r i i :mofer eni l

Lrngkaran diameter besar

Thin wires
Dawai nipis

I  arge diameter coi l
Ling ka ran d iameter he sar

Thrck wires
Dawaitebal

Snral l  d iarneter cor l
L-i nq ka ra n d i a mete r kec i!

iable 11
,Jatlual 11

[Lihat sebelalr
SULIT

'j- ir ick wires
Dawai le!:a!

Smal l  d iameter coi l
Lingkaran diameter kecil
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'12 Diagram 12.1(a) and Diagram 12 1(b) show photographs of  two electrrc c i rcui ts.  Each
circui t  contains two ident ical  dry cel ls of  e.m.f  1.5 v,  a iesistor R and an ammerer.

R,ajah 12.1(a1 dan Raiah 12 1(b) menunjukkan fotagraf bagi clua l itar etektrik setiap
litar mengandungi dua ser yang serupa dengan cl g.e r 5 V, sa/u perir-tta,g R cran satu
ammeter.

)

Diagram 12.1(a)
Rajah 12.1(a)

Diagranr 121(b)
Rajah 12 1(b)

4531t2

lt markl

11 markahl

Diagram 121(a) and
[2 ntarks]

1(a) dan Rajah
[2 markah]

11 narkl
11 markah)

SULIT

(a)

(b)

Diagram 12.1
Raiah 12.1

What is meant by e.m.f  .?

Apakah ma ks ud cl.g. e. ?.

(i) Draw two electrical circuit diagrams for photographs
Diagram 12.1(b).
Lukis dua rajah litar elektrik bagi fotograph dalam Rajah
12.1(b).

Name the dry cel ls connect ion for  Diagram 12.1(a).
Namakan jenis sambungan sel kering dalam Rajah 12 1(.a)

In

12

(  i i )

( i i i ) State the advantage of  Diagram

Nyatakan satu kelebihan Rajah

453112 @ 2oos Hak cipta JeNJ

12 1(b) as compared to D agranr 12 1(a)

12.1(b) berbancling clengan Rajah 12 1G)11 ' 'u'kl

[1 markahl

[ ' ' ,

i . , ' '
1.,
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(c) Table 12 shows four ramps p, e, R and s with different specifications.
You are asked to investigate the characteristics of tne ramps as ,no*n in Table 12.

Jadual12 menunju.kkan rima rampu, p, e, R dan s, dengan spesifikasiyang berbeza.Anda diminta untuk mengkaii ciri-ciri lampu sebagaimaia aitinjixxan datam Jaduat 12.

Explain the suitability of each feature of the lamp in Table 12. Determine the mostsuitable lamp to be used as a reading lamp.

Give reasons for your choice.

110 marksl

Terangkan kesesuaian setiap ciri lampu dalam Jaduat 12.
Tentukan lampu yang pating sesuai untuk digunakan seoagai Iampu membaca.Beri sebab bagi pilihan anda.

[10 markahl

4531t2

[L ihat sebetah
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l-amp P
Lampu P

Cost
Xos
RM 70

fff iuterrcY 75 'rr.,
Kecekapan

i . r fet i rne 400C hours
ianqke hayat 40AO 1am

Power rating
Kuasa elektrik
300 w, 240 v

Lamp Q
Lampu Q

Cost
Kos
RM 30

i  Lampu R I
i ,

Power rating
Kuasa elektrik
36 W, 240 V

Efficiency 80 %
Kecekapan

Lifet ime 8000 hours
Jarryka lteyal 8000 jam I

ii  Cost
I Kos
IRM15
I
l
t -
I  Lamp S
i Lampu S
I

i
Cost
Kos
RM 1O

Powei ' rat ing
Kuasa elekUik
100 w, 240 v

Efficiency 60 %
Kecekapatt

L- i fe l ime 6000 houi"s
Jarryka fiayaf 6000 jam

i

I

i

I
I

I
I

I

!

Power rart ing
Kua,sa elektrik
60 u/. 240 v

f rn
l l l
fP,

r i .X /
-FH
\7

Efficiency 50
Kecekapetrr

Li fet inre 1000
Jangka hayttt

%

nours
10001am

1----*---r- , . - - - -- --TauG-iz
iacittal 12

(I The power rating of Lanip P is 200 !V, 244 V .

Lamptr P cli label denllan kuasa elektrtk 200 W 244 \'/

( i) State the change of errergy in l-arttp P

Nyatakan peruhahan tenaga rlalam Lantpu P

( i i )  Calculate the eiectr ic current and resistance io i  i -ar t rp - '

Kirakan arus elekhik tlan tintanqan L arr4ttt t ')

END OF QUESTION PAPER
KERIAS SOATA/V TAMAT

453112 @ zooe Hak cipta JPNJ

11 nrark)

t1 rnarkahl

[4 rnarks]

14 ntarkahl
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SECTION A
Converge at a point F

A.ny point at the princ;ipal axis in front of the mirror

Real, invefled and diminished
i  i  i  taV-2marks,2"t  -1rnark, '1rr-0mark)

The rate of col l ision betw'een the gas molecules and the walls
increase, thus the pressure of the gas increase.

Pressirre Law

high gas pressure wil l  increase the boil ing point

l-i-Ta) I
(b)

(c)

orce.

t;iGs sectronit ot o

h

force!lupthrust

| (ii) | Buoyant force = weight of ob.yect.
l r
I  i  Archimedes'Principle
t i
I (i) j The bottle is subnrerged <leeper.
t t

i  ( i i )  |  Subnnerged less

I i  
The greater the density, the greater the buoyant f

.'l

i - i - .

I I Force per unit area
i ( i) |  Increase the temperature wil l  increase the kinetic
I I  molec;ules

ft ff I 
I crosJeectional-or P

] 1 (u) 
I f ' l  ! Gradient of V-l grap

i l l
I  i  l ( i i )  lDrawatr iangle
i  i  i (e0-0)/(50-"0)

i  I  i=16ohmiA"/A' '
'-- - l-- - l- 

- 
r-- 

-- 
-- - - -

i3 (a) l ( i )  |  r

i l i l lnuoyantl r l i
i l i l '

l l l iweiqht

l l l l  I

I  (b)
l \ /

I

i  /n\

i
I

I

a- i t " l
r  (b)

I

7mark;
i ' - '  -
I

1

1

1

I

1

enengy of

(  i i )

( i i i )

(c) P-L- = Pz
T-r

_ |  1 t2

l - r l -d = 15x105
(273 r27) 1'2_

T2 = 450 K l l  177 "C
_l

Sr-t11t
453 | / 2 (PP)ilii I ak c i pta J P n'.1
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lx-rays, u[ittiolet. rnfia-reo anO microwCve
(41 -  2marks,  3v -  1 mark,21@.1 v -  0 mark)r l '

t1
(b) I I  1 the speed of l ight is 3.0 x 10 -s ms 1

I i  2. can transfer energy but do not require a medrurn

( i )

3.Transverse wave

4, the wave can produce interference effects, reflection,
refraction and diffraction

Telecornrnunication isatel l i te cornm unication

crT -lFr
r" l
I
l

Max :2

1

1

(c)

1i
, - ,  l
marks ,

L-
I t

( i i )  |  Long wavelength

i easy be diffraction
r- --

innot S-__,

i r - li l ,
|  _r_ l__.,
l r
l l
i l
i l
I L- -r9\---

7_, 
__l

l-- -] rtl_ i__-__l I
t - l

i lt--------€\- - -l

i i
j i

i (a)  i

] ' ' ' i
l l

;-
ot

i-- r._-__i--__q_ -1 
- . -l --_r4:l

t----q-., I- - 
-0 

- --l- 
-b---1 - -0- 

l
t  c-  i  i -  i  o i  r  I
[ - -  T--  , ' : -  o -  : ' l  - -"_1--- i - i - -  - l

t-- -i--- i---*1- - 1-,.-- L -[--_-1---- ]
( i )

( i i )

(c)

(d)

The door and the gate wi l l  open

1. When switches A and B are closed
2. When switches A closed and B open

- f - -  I
LoJeLl I q4rlq,l

I
__1L-+-r

STJLIT1s3l/2(PP)
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Air resistance

Air resistance decrease the acceleration of tfre trolleyi/ trolley
move slower
Trolley move slower at rough surface than at frictionless slope

GPE = mgh
=0.5x10x0.7
=35J

I  i  I  ]  
=.J5J I  '

I  I  I  ,  ,  , , f  ,  ^nr I , , ,
i  i  I  t i i l  I  totat energy = 11E toe + GPE | ,

I  I  I  I  =30+35 I  1
I  I  i  =6.5J I  1
i i l l___r,--l -  

'  
l  - - j -

i  I  1 I  Total  i lomarks
- - : l - : - -1: i - - - . - - : - - ; -_. , : - - ' . - , - , - . - . , ; - - - - - i - - - - -^

( i i )  |  Tr: tal  energy = (E toe + GPE I 1
=3.0+3.5 j  1

Total t  10 marks. L-- l- --
I  ]  (a) i  I  Time taken for the number of un decayed nuclei in a sample to I 1

I I  I  be reduced to half of i ts orrginal number I
i l

Gamma
High penetrat ing oower, so can penetrate through the ground

Short half-life
Provide enc,ugh t i rne for invest igat ion / /  Does not stay too long in

the water

L. iquid
Can be niixed easilv with water

(c)

(d)

ip\ ( i )

(b) ( i )

(  i i )

(  i i i )

1
1

1
1

(c)

(d)

(e) I t i l

i r i r i i l
i - l  -1 ,

Sodium-24

1600 to 100 4rtn 
: f[i:]''

E lectromagnetic wave//very h ig h freq uency//s hort wavelen gth

_Q_eUg1e_1.q1y atd_!!g!!-rn9y['g_qt qgryle,qpged * _ __ i
Total I

_r__ _ _l
lzJate=-l

IL ihat sebelatt
SULI ' I '

Weighl'r
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Paper 2 Section B

4531/2(PP)

rc l rsnl_ --  - - -_---  
- - l__Li

I I I ( i i) | Refractive index is the ratio of sin angle of incidence to the sin of | 1
L__l I iel]sl_9_of refraction _ __f
L-l (b) i !i)__l (eJp9!ve_gde_1 lollhe__glass is sreqler !lE!-Ue ryelgt trtqe__ygea __i 1 l
I ] | tiil I The angle of refraction in water is larger than the angle of refraction I 1 i
L -1--1--- l ,nsleeq.{lvLqerqrqq ,-J--l
L__| _J_r_!ejie!qr the r,efractj_ye_jl{el 1!1q.,g11alleMger]gtg gtreli_?qlqt il_-

I  /c)  i  Snel i 's  I  arru l1 (c) i  Snel l 's Law l. : - . .  _ _- i

I  l ' ' i {=-  - -c.q,{qir  i

--1__

l "he iayers r : f  the air  near the ground are hotter when heated by the
sun / /  diagram
The air  at  higher layers is cooler and denser compare to the air  at
lolver layer.
Light f rom the sKy passing through these di f ference density layers of air
wiil refracted gradually toward the horizon
Total  lnternal ref lect ion occur when cr i t ical  angle larger than incidence
angie

___J

Hot surface road

4531/2(PP) ELILIT



suLu

Ir-

4531/2(I'P)

T
Objective
lens

Total internal
reflection

Prisrn

Total inter
reflection

Eyepiece
lens

Distr ibut ion of marks:
1 mark --  Labeled 900 pr ism
1 mark -- Arrangernent of prisms --- facing each other
1 mark -- Location of objective lens
1 mark -- Location of the eyepiece lens
1 mark -- Light ray with 2 times total internal reflection at the '1*1,prism

1 mark --  Light ray with 2 t imes total  internal ref lect ion at the 2nd pr isrn

--t----'

I
__l

__ --l
20l

l
____l

I
l - -
i r ' - . - -

I  I  modifrcat ion I  Reason I
i - - - - - -

I  I  Objective lens with larger More l ight passes through the lens I
l id iameter.  I  I
I  Objective lens with larger L More l ight passes through the lens I
i  d iameter.  |  __.  _ I
i  Evepiece rens w-i irr nigrref 

- 
I  sncrter iocat tengthT/ higher power 7- T

Ltor,tgrll qholq{o9ql!-qlglf r gq:slptg [ggnlryilg-91{qs -- ]

IL ihat sebelah
SULIT
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magnetic f lux has

permanent magnet producing a pair of forces that turns the wire
coi ls together with the pointer.

-  The control  spr ing wi l l  produce forces opposing the movement
of the coil forcing the coil to conre to a stop

- When the current stops, the tur.ning forces oecome zero, and the
control  spr ings return the coi l  and the pointer back to i ts in i t iat

( i i ) I  he sensit ivity of the moving coil  galvanomeiei cZn Oeincreased by
- rncreasing the strength of the radial  magnet ic f ie ld

> increase the force between the current carrying coil and
nragnet ic f ie ld.

using hairspring of lower st i f fness
> smaller opposing forces to stop the turning of the coil

using a l ighter pointer
F smaller inertia, easier to move

using a coi l  of l ighter mass
F smaller inert ia, able to move easily

rncreasing the area of the coil
i  more changes to the nragnetic f iux, a t l igger force ts

produced.

o

i1
t_

, t531/2(I 'P) SULIT
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Paper 2 Section C

453u2(t>P)

11 (a)

(b)

ElastiCity is a biopertv oimatier tnat enaniJs;n objecato ieturn to its- T-'ElastiCity is a biopertt oimatier tnat enaniJs;n objecato ieturn to its- T-'
qrgila!,9jz9glll9hqp9tryhq! llqlg-Lqgq that-acllg o1 it _q1e_19119v_e{ l____l
(i) I - Both the elastic cords have same natural length and pulled by 1 '

I the same amount of force. I
l - . ,

i - -i.he elastic cord for bow B is extended more than bow A. I t I
| - For a same amount of force, the elastic cord for bow B is | 1 i
j stretched rnore than bow A.
I - The elastic cord for bow A is stiffer than the etastic cord for bow I i

I B // Elastic cord for bow A has larger stiffness constant than the | 1 |
I elastic cord for bow B. I

__i_

(i i) 
I oorce,F/N I i

t
I  Etastic cord A
| .,'
l , /
| ,/ 

- 
Elastic cord B

| ,/--t'
Va- _.--* Extension,x/cm

i
I

i
l

I
L-

I

I
I
I

__L

i
I
I

1
1
1
4
I

mark for correct paral lelogram l ines (measurement & angle)
mark for correct diagonal l ine.
mark for direction of the resultant force.
mark for magnitude with correct uni t  :  13.Bcm X 2.5 = 34.5N

l i
t l

IL ihat sebelah
SULIT
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l_.+
t i
L--- L

l - - l - -
(4 I I  Characterist ics

| |  
SnrinS made o

i l
I
|  |  Spr ing arranEe

4531/2(1'P)

Spring with thicker wires

The spring system is stiffer // Less
extension // less elastic

The spring is stiffer li Less extension //
iess elast ic / /  wire not easi ly break

I I  Sorinq with smalter diameter i  lncrease the st i f fness of the spr ing / /  less ]  t

I i  
-| i"Jir 

i exrensir:n // can withstand hisher force t! i i  
2 |

I i--- --1 qaYs'P?eq , -- ' --l i
l l

I S is tt'l" rnost suitable arm exerclse equipment. i 1 I

I  sir ' .g s ff i ; ;  of steet, springs arranged in paral lel,  spring wire is thick 
i  , '  

i

i  and spring with srnaller diameter of coi l  I  '  
i

-l- --l- -l- l - t l
i Total I Z0 L

____l_

:Go* oone ov Jsofrce in drrving-a unitcrraige arorrnd; 
-- l  - 

1 
- l

l l

rranged in paral lel

( i i )  Paral le lconnecl lon
( i i i )  Diagram 12.1(b) Provides

oT Ine vol tmetet  aulu55 t l  le udttul  y vvl  lEr I  r !  rut  v 
i
Irqurt ._ *  ___ _+
l

3.0v

higher vol tage supply / /  higher total  emf i l

I
-  - - l

i  I  I  lr igher current. i
i r l
1_ _l_ i --_-._ 

--__--T--T-

, 
-[i"il[--_jiqp_q4es_ 

___ L__ -_ slplqle-\le!,-- --- - ] i
I I I f-Low-power ratrng I consume tess electrical energy /l save i i
i I i L- --- -- - -l-qlergy :- --'- 

" -- - I I
i I l[-r"v-sser -,l9a-u-et:]e!er1-e[eepq!- - -1 I

i I [H€iieffrciefy 
- 

| Produce high power output // less energy I i
r  i  r i  iwasted i  i

I

t
I
l
l

l

,1
I

4
I

a
L

l l - -  , ,1Y,{s- ige 
d-_ ___]i L.LpluiiF-t ir,le---, 

- 
-- I-Lqqrlglggr 4ll-le lqti<nggtp tLq

I iirp-Olii-ha.s bwg1ptweaiaiing, low cost, high efficiency and long
LI

1i

^1I i

-__*lI  t ; t^r i ' .$^
i  L l l lgt l l  l lY.

L ---L

4s3r/2(PP) SLJLIT
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SULIT :1"

Section A
Bahagian A

[28 marks i 28 markahl

Answer all questions in thrs section.

Jawab semua soalan clalam bahagian ini.

a

H,;Lr-.,

4531/3

1. A student carries out an experiment to investigate the relationship between the
resistance, R, of a wire and the temperature, 0, of the resistor,
Diagram 1.1 shows the circuit used ln the experiment.

Seorang pelajar menjalankan satu eksperimen untuk mengkaji hubungan di antara
rintangan, R, bagi seulas dawai perintang dengan suhu,8, bagi dawai itu.
Rajah 1.1 menunjukkan Iitar yang diglunakan dalam eksperimen itu.

Rheostat / Reoslal
I
I

i , . , .
--] {-- vvte I uawat

Qtirror /
-""v '  '  - - - - - - - )

Pengacau
Thermometer,/

Termometer
Resistor /

Dawai perintang
Bunsen burner /
Penunu Bunsen

Diagraml l lRajahl . l

The Bunsen burner is used to heat up the water and the temperature of rvater is equal to
the temperature of the resistor. € -- 20 0C The rheostat is adjusted to obrarn a suitable
current. The current. / and the potential difference, V, across the wtre are measured by
an ammeter and a voltmeter respectively. Diagram 1.2 shows the readirgs of the
ammeter and voltrneter.
The procedure is repeated for temperature of the resistor. I = 30'C 40 cC, 50 0C and
60 "C. The corresponding readings of the ammeter and the voltmeter are shown in
Diagrams 1.3,  1.4,1.5 and 1 6

Penunu Bunsen digunakan untuk memanaskan air dan suttu air bersamaan dengan
suhu dawai perrntang, 0 = 20aC Reostal dilaraskan untuk memperoleh satu nilai arus
yang sesuai. Arus, l, dan beza keupayaan, V, merenfasi dawai itu masing-masing diukur
oleh ammeler dan voltmeter Ralah 1 2 menunjLtkkan bacaan amrneter dan voltmeter.
Prosedttr itu diulang bagi suhu ctawai, 0 = 30 i 'C, 40 0C. 50 oC dan 60 JC. Bacaa n-Dacaan
sepadan bagi ammeter dan voltmeter drtttnjukkan dalarn Rajalr 1 3, 1 4. 1 5 dan 1.6.

453213 o 2()ol Irnk ( ipra ,lr,\J SULIT
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Temperature / Suhu, 0 = 20"C
Diagram 1.2 I  Ralah 1.2

Temperature /  St thu I  = 30'C
Diagram 1.3 I  Rajah 1.3

Temperature / Suhu. g = 40oC
Diagraml4lRajahl4

4531t3

IL ihat  sebelah
SULIT4531/3 .q:o()s Ink L rprr  r lN I

Strip of mirror
Jalur cermin

or$-'t-'-\ 
: 

t " " t" "fil,r,,,/o

STANDAFIO

0.1 0.6

; .J^" ' : - t^ : . , r -E\ . . i_" :  .

STANBAFlD

0.4 0.6
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11 mark)
11 markahl

l1 nark)
l1 markah)

4531/3

11 mark)
markah)

SULIT

Temperature /  Suhu,6 = 50oC
Diagram 1 5l  Raiah 1.5

gTI\NDAF|D

0,4 0,6
$lr,rr, \ , . ' l '  " ' l t t '  l  ",7,,, . f ;8,

'..J- A I 
"/'"1os

Temperature / Suhu, g = 60oC
Diagram 1.6 |  Rajah 1.6

For the experiment described on page 2,3 and 4 identify:
Bagi eksperimen yang diterangkan di halaman 2.3 dan 4 kenal pasti

( i )  The manipulated var iable,
Pe mboleh ubah dimaniPu lasikan,

The responding var iable,
Pe m boleh uba h be rge rak b al a s

A constant variable.
Satu pembolehubah di m al arka rt

4531/3 -  r 's  l l . :k  (  , r  r ' , . r1 ' \  |

(a)

( i i )

( i i i )

[1



SULIT 4531/3

[5 marks]
[5 markahl

15 ma*sl
[5 markahl

(b) What is the function of the strip of mirror below the scale of the voltmeter as shown
in Diagram 1.2?
Apakah kegunaan ialur cermin di bawah skala voltmeter itu sepefti ditunjukkan
pada Rajah 1.2?

11 maftl
11 markahl

(c)  Based on Diagrams 1.2,  1.3,  1.4,  1.5 and 1.6 on pages 3 and 4,  determine the
current, / and potential difference, v for the corresponding temperature of wire, 0.
For each value of 0, calculate the resistance, R of the wire.

The resistance, R, is calculated using the tormula, R = I
I

Tabulate your results lor 0, l, V and R in the space below.

Berdasarkan Rajah 1.2, 1.3, 1.4, 1.5 dan 1.6 di halaman 3 dan 4, tentukan arus, l,
beza keupayaan, V, yang sepadan dengan suhu dawai,0. Bagi setiap nitai 0,
hitungkan rintangan,R bagi dawai itu.

Rintangan, R, dihitung dengan menggunakan ,uru". n =\
I

Jadualkan keputusan anda bagi 0, l, V dan R pada ruang di bawah.

(d)

(e)

On the graph paper on Page 6, plot a graph of R against 0.
Pada keftas graf di halaman 6, lukiskan graf R melawan 0.

Based on your graph, state the relationship between R and 0.
Berdasarkan graf anda. nyatakan hubungan antara R dan 0.

(f)

l1 markl
11 markahl

State one precaution that should be taken to obtain accurate readings of V.
Nyatakan satu langkah berjaga-jaga yang perlu diambil untuk mendapatkan

bacaan V yang lebih jitu,

4531/3 o2oo8 uak c jpta l'NJ

[1 markl
l1 markahl

[Lihat sebelah
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SULIT 4531/3

2. A student carried out an expenment to investigate the relationship beiween the
temperatures of a heated solid, d.and the heating time t. The student used the samejmmersion heater to heat up the solid of a constant mass. The init ial temperature of the
solid, 1ic, and the frnal temperature of the solid after being heated. { are recorded.
Seorang pelajar rnenjalankan satu eksperimen untuk menyiasat perkaitan di aniara suhu
bagl sLtatLt pepeial apabila dipanaskan dan masa pemanasan, t. Pelajar itu menggunakan
pemanas rendant yang sama untuk pemanasan dan ltsim pepejat itu adalah tetai. Sunu
awal, 0o , dan suhu akhir, (l bagi pepejal itu dicatatkan.

The resul t  of  the exper lment is shown rn the graph of  dagainst  I  as shown rn Diagram 2.1.
Keputusan eksperimen ini ditunjukkan rlalam graf 0 melawan I seperli Raiah 2.1.

) )

() ,/o(.:

4531/3 rr t i !8 naklr f r i  J l ) \ . r

Graph of //against I
Graf 0 melawan t

l l

- )a

3i)

l9

27

LO

_)
Diagram 2 1

Raiah 2 1

i  /mtn

[Lihat sebelah
SULIT
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SULIT 453113

[2 marks]
12 markahl

(i i) What happen to dwhen f increases?
Apakah yang berlaku kepada 0 apabila t meningkat2

11 markl
11 markahl

(i i i) Determine the temperature, d, of the heated solid when the heating time, t,
is  2.5 min.
Show on the graph how you determine the value of d.
Tentukan suhu, 0, bagi pepejal yang dipanaskan itu apabila masa
pemanasan, t, ialah 2.5 ninit.
Tunjukkan pada graf bagaimana anda menentukan nilai 0.

12 marksl
12 markah)

4531/3 g:ou8 I tJk (  InrJJr, \J

13 marksl
13 markahj

SULIT

(a) Based on the graph in Diagram 2.1:
Berdasarkan graf dalam Rajah 2.1:

(i) Determine the init ial temperature, do, of the solid.
Show on the graph how you determine do and write the value below"
Tentukan suhu awal, bagi pepejal itu. Tunjukkan pada graf bagaimana
anda menentukannya dan tulis jawapan anda di bawah.

0o=

Q=

(b) The specific heat capacity, c, of the solid is given by the equation;
Muatan haba tentu, c bagi pepejal diberikan oleh persamaan;

2.16 x 103

K
where k is the gradient of the graph.
di mana k ialah kecerunan graf.

(i) Calculate the gradient, k, of the graph dagainst f.
Show on the graph how you determine k.
Kirakan kecerunan, k, bagi graf 0 melawan t. Tunjukkan pada graf bagaimana
kamu menentukan nilai k.



SULIT 9

(ii) Calculate the value of the specific heat capacity, c, of the solid
Kirakan nilai muatan haba tentu, c, bagi pepejal itu.

4531/3

12 marksl
12 markahl

(c) State two precautions that can be taken to improve the accuracy of the readings
in this experiment.
Nyatakan dua langkah berjaga-jaga yang diambil untuk memperbaiki kejituan
bacaan dalam eksperimen ini.

12 marksl
12 narkahl

4531/3 (:'2008 Hak Cipurl,NJ
[Lihat sebelah
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SULIT l f t

Section B
Bahagian B

[12 marks]
112 rnarkahl

Answer any one question from thrs section
Jawab mana-tnatla satu soa/an daripada bahagian ini

4531/3

3. Dragram 3. ' l  shows a cyl inder that  is  ro l l ing down a wooden plank from a smal l  lorry.
Diagram 3 2 shows the same cylinder that rs r-olhng down the same wooden plank from a
big lorry lt is noticed that the cylinder is roll ing faster from the big lorry
Rajah 3 1 menunjukkan.salu se/inder plastik yang sedang bergolek turun dari sebuah lori
kecil dengan menggunakan sekeping papan tebal.
Rajah 3.2 menunjukkan satu selinder plastik yang sama yang bergolek turun dari sebuah
lori besar dengan menggunakan papan tebal yang sama Drdapati baltawa selinder itu
bergolek turun lebih laju dari lort besar.

Snral l  krrr l ' i
Lrtri kct' i l [ ' lu ' l ie cr  l i i tder i

Jt l t r : r ik  st  l indar

u- =-l
t i  \

:=-\l
t l

--r'

Diagram 31 I  Ralah 3 1

l l ig lorr l  ,

i ) l . i : . t i i  . r  l inder

;r, i rr  i l rA . ' t  I  i  r t t l t  t

Diagram 31 |  Rajah 3 1

453113 : ( ) r )S I  lx i  (  r t ,1x l l ' \ :  I SULIT
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Iron core
Ieras besi

453113 , ' : , r '8 t rJk (  r l { . r . tp\J

;y \ ,
\el '/)

4. Diagram 4.1 and Diagram 4.2 shows an electric bell.
In Diagram 4.1 , when it is connected to two batteries, the beil wirr ring.ln Diagram 4.2,when it rs connected to four batteries, the belr *irr i in!- rouder.When the bell r ings louder, the force exerted on the hammer is great6r.

lafn +! dan Rajah 4.2 menunjukkan suatu toceng etektrik
Dalam Rajah 4.1 , bita disambuigkan kepada dua bateri, roceng akan berbunyi.

flZifri\yr 
4.2, bita disambun-skan xe,paai iua bateri, roc'nlg)iuitr"rnrnyi densan

Bil.a,loceng berbunyi dengan rebih kuat, daya yang bertindak ke atas pengetuk adarahlebih besar.

l2

Hammer
Pengetuk

lron core
Ieras besl

tuk

Loceng

Diagram 4.2
Rajah 4.2

\  a"rr

Diagram 4.1
Rajah 4.1

Based on the information and observation:
Berdasarkan maklumat dan pemerhatian tersebut.

(a,) State one suitable inference.
Nyatakan satu inferens yang sesuai

(b/ State one suitable hypothesis.
Nyatakan satu hrpolesis yang sesuai.

11 markl
ll markah|

(c/ with the use of apparatus such as batteries, iron core, insulated copper wire, connectingwires and others apparatus, describe one experiment to invesiigaiJine nypotnesis statedin 4 (b).
Dengan menggunakan radas seperti bateri, teras besl dawai kuprum bertebat, dawaipenyambung dan radas lain, terangkan satu eksperimen untur iiiiyiasat hipotesis yangdinyatakan di 4(b).

4531/3

Hammer

[1 mark]
[1 markah)
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! your description, state clearly the following:
Dalam penerangan anda,nyatakan dengan lelas perkara berikut:

(i) The aim of the experiment.
Tujuan eksperimen.

(r) The variables in the experiment.
Pe mboleh u ba h d al a m eksperimen.

(i i i) The list of apparatus and materiats.
Senarai radas dan bahan.

(iv) The arrangement of the apparalus.
Susunan radas.

(v) The procedure of the experiment, which should include one method of
controll ing the manipulated variabie and one method of measuring the
responding variable.
Prosedur eksperimen yang mesti termasuk satu kaedah mengawal
pembolehubah dimasipurasi dan satu kaedah mengukur pem6obhubah
bergerak balas.

(vi) The way you tabulate the data.
Cara anda menlaclualkan data.

(vii) The way you analyse the data.
Cara anda menganalisis data.

[10 marks]
[14 ma*ah]

END OF QUESTION PAPER
KERTAS SOALAN TAMAT

453113 arl008 Hat Cipra.rpNJ SULIT
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PEPERIKSAAN PERCUBAAN SPM 2OO9
I'HYSICS 3
Question I

I (a)

4531/3

(b)

(0)

State the correct manipulated variable

Temperature //0

State the correct responding variable

Resistance / R li Potential diflerence I V ll Current I I

State one fixed variable correctlY

f)iameter of the wire ii Cross-sectional area of the wire llType of wire

State the cellect use of the mirror

Avoid narallax error

"l'abulate 0, tr, V and R correctlY

Give a tick (r'; based on the fbllowing:

A o Columns A, I, V anrl R

B o Correcl units.fttr 0, I, L' and R

C o All values rtf I <:orrect

D t All values oJ'I consistent tr.t 2 cl'p.

E t All values ofV torrect

F o All values o.f V r:onsistent to I or 2 d.p.

G e All values of R correcl

H o All values of R consislenl to 2' -7 or 4 d-|s-

-Rio- l
r- ir 

* l
i . t t  I-  -* l  

L? 
- l

- - -"" '_ l
2.20 I" - ;';; "'-]|
/ . .  t+ I- 
1 tq--l
1:-  _ _-J

Note tbr G : Aceept e.c.f" from C and E

Marks awarded :

Total  marks: 5

Draw correctly a graph of ,fr agaittst I

Give a tick {/) based on the lbllowing:

A . R at the -Y-axis, 0 at the x-axis

f-- r.ru-nif"'r;f / 
-- 

I tvt
,--__f_--_:ll __ _ 

-_

4531/3 SIILIT
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B r Correct units at both axes '/

C o lJniform scale at both axes '/

D o 5 points plotted correctly '/ '/

[Note : 3 or 4 points plotted correctly : /J

E o Best straight line {

F o Minimum size of graph 5 x 4 big squares '/
(Bigsquare:2cmx2cm)
(F'rorn the origin to the last point)

Marks awarded :

f-*i,i"mbfi A7--*l 
---M-.k. -l

|  -_ j . / - -  - - . -1----  < -- I
t-- --- '  -----+--_--:,-----.--.1I  s- t r '  I  + I

i | - -- J*!-- --t- --.'- ----l
I L __----'t:S-l-- --l --- {---,-]
I t- --]:!-! - - i -- -i ------l
I ff----z-", -'-:i---:-r--j
I  I  | r ' - ,  - - -  I - -  I , - - - - . t
I
i 

rotal marks : 5
I| .-,_,__'____

I 
State the correct relationship based on the straight line drawn

I 
f.rr 

" 
straight line with positive gradient passing through the origin,

I Resistance is ilirectl""- proportional to temperature / R directly proportiorral to 0 i R u
t0
I
| tro* a straight tine with positive gradient that does not pass through the origin'

I Resistance incrcases linearly with 0.
L---*.---,--

I State one suitable Precaution

I Cc,ne,rt the zero error by calibrating the z-ero adjustment screw // Position of the eye

I rnrrst L'e perpendicular to the reading scale to avoid parallax error /i Repeal

i experiment arrci calc:ulate the average i,/ Ail connection of the circuit must be tight

=auq$I!{l}r_?_ _ _ _.

L ryg. j -Ybt\inequq:',q--
I 2(aXD I State the valuc of d,within the acceptable range

] i - sttow graphicai extrapolatir:n correctly

I I - stete the value rvithin 28 r 0-2 "C

I i - ignore unit and decimal Places
l____,., _ _I*.--.--- ----,_

i (i i) | State the chunges correctly

I i 
- increases

t- rlil1 s;Ah;ffi;;f B*ad,i" tn* ,"""pGul"-'*e"
I I - show graphical extrapolatiorr correctl,v

i I - state the value within 3 l"Cl

I i - state the value i answer with conect unit

L____ _.._r_._-_-

ILihat setrelah
SI.JI,IT

4531/3
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I Olil]c-*ht" th" gdie;[/,, 
"nd 

state flre narue of-n witLi"ih"- 
--- 

l--
I I acceptable range I
I j - Draw sufficiently large triangle > 4 sq x 4 sq I

34-28=1.20( 'min-r  
I

5l
l

| ,t--f*i.ulut* u,". *ru" or * ,rrithi" tl,e ;;"ptabfifise 
-__-----l

t ' t - - - -*1
I  |  2.r6xro'r  I
I  I  , '=:-A Il t " ' l

I  I  .=zr9{{
1.2

I I .= l.tl x lo3 (w/o unit)

I t.l--i 
-stat. 

r*o 
"ot*"t 

pd;ili"*----
I i - Wrap the solid rvith wool i krwel / polystyrene / tissue paper to prevelrt

I I heat loss/released to the surrounding.

| | - The eye must be perpcndicular to the scale of the thermometer to avoid

I i parallax error.
I I - Repeat readings and calculate average'

I I - Ensure the hr:ater is fully intmerse in the solid.

/.lonstatlt vitriable : lnasli ol'the trolleyi/ friction
(iii) Tici.er linrer, ticker tape, ht-rlley. inclined plane. l2 V a.c p<,rwer supply, metre

rule, runu'ay" wttoden block
(iv) Ticker timer

" The troilei' is placed on the inclined plane at height h - 20 cm
o I'hc ticker tin.rer is switched on and the rolley is released. The ticker tape is

anal.vscd to dr:tennine the velocity. v.

o 'ftrs steps are repeate'J lbr the height, h - 25 cm, 30 cnr, 35 cm and 40 cm

453113

-M4rEe--]
I

( ! ' )

i  No i  Answer
|  ._ -- ' - - :  .  . .  I  -

[j_*__j_ry9._yg1;!ry1'peeg,/4eseler{l-qll,I!]s-!e]- !ensl4.i'9l-tL"-!gsblstrbe-{qp- ---
L--p-- I fu.!is!s {p-!ieichl-lhp--sr*-tqrt!'s'v4ryiry1lls-ell{qss:eigqltgl --*--.-
t 

--_-1 
G) T;i^i;rtigate tiie relationship between velocitl of the trolley and height of

| ! incline of, a plane -)

-QVEIU-oN-l-

i tiit *-rip"i.t-i""tlnre: Ileight 1
i Ilesponriing variable: Velocily )

I'ickef trmsl

4531i3
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V/Cff iS I

is plotted
v/ cms-l

TOTi\L

Th e st.e 
" 
gt h; Ft f r" C f 

".t* 
* ffi i t i-^;m i gri" i?efirid s,rn ttr e-m aen i t ude of rtre

-9ql{94-t.!'19}v,*
Wn.n ifre cur.entl";etr;iJG tt",Gh ttth;;lectroriagleiiiimagnet increases.

To fi*fitg"t- th. ,elatio*hip b.fi*" tl*t$hof the elec-tromagnetic/magnet and

MV : Current
I{V : Number of pins attracti:d

RV : Number of coil/nrrns/ fype of oore/ diameler of wire/ diameter of solenoid

brftries, b^tr-.y-frofrfo: .fr.ustatini"l"t-aliotper----onnJt-trng wGi, ut*-.t"t,
paper clips. soft iron corei iron nail, beaker. retort stand, swifch

lron core/ lron Retort stand

$olenoid - i

#
Y

Paper sliPs -'. "" I'
I

i

t2

i

I
I

I
I

___L _
i

:--l

L*d-*i t
Rlreostat

I
I

-'n':- r 2*-'*'- L

Switch

ILihat sebelah
SULIT

4531/3

c) ( i )

-----,- , --l ---- - -1--__iti 
i I i The apparatrrs is set up as shown above
I I i Z. Tlre switch is turned orr. adjust the rheostat so that the current flow is 0.1 A

I f I l. The nurnber of paper clips that are attracted to the iron core is counted.
I  I  I  I  

. , .  I  r r l  
' rsrrrv l r  

vr  t . ' r l 'v !

I i i +. 'fhe sreps above irJ repeaied by using different values ofcurrent by adjusting
I | ' i the rheostat i.e: 0.2A,0'3A, 0'4A and 0'5'A (n > 4 readings)r ' ' r
Lr-- -------l -----.,,---1",------ ='-

4531/3
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- Drau' the graph: tiltmber of clips altracted against current./i

Nunrber of paper cliPs

I
Current

END OI, 'MARK SCHEMII
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