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FIZIK SPM

Section A
Bahagian A

[28 marksJ

Answer all questions in this section.
Jawab semua soalan dalam bahagian ini.

Time suggested for answer in this section is 60 minutes.
&lasa yang dicadangkan untuk menjawab bahagian ini ialah 60 minit.

A student caries out an experiment to investigate the relationship hetween the refractive
index , n and the refracled angle, r. The arangement of the apparatus for this experiment
is shown in Diagram 1-1"

The students starts the experiment by using a pyrex bar with a standard index of 1.47 as
shown in diagram 1.2. The perspective bars placed on white paper in the box that is
9**. The rays are lurned on and adjusted until they have a fine and single direction.
The bearn is directed to point A at an angle of 300. The tight path that profagates from
the ray box before and after the pyrex block is marked by tne x cross. Tne-pyrex Oar
shifted and a straight line is drawn on the whiie paper by connecting the plotted crosses
as shown in Diagram 1.2on pages 3. Rsfraded angels, iare measuied using a protector.

The experiment was repeated using another kansparent btock such as Zicron,
Diamond, Rutile and Gallium phorphide with an averago index of 1.g2, z.4z, z"g1 and
3-50 respectively and at the same angles as the pyrex-bloclrs. The angles aie
simplified, r for the transparent blocks can bq found trom the Diagraml 

" 
z, 1 .3,1.4, 1 .s

and 1.6 on pages 3, 4, 5, 6 and 7.

f-eorang pe.talal maniatal!<an salu ekspe rimen untuk mengkaji hubungan antan indeks
&rasan , n dengaq suduf blasan, r. Susun an radas Aagi ekspeimen iniTitunjukkan dalam
Rajah 1.1.

Pelajar itu memulakan eksperimen menggunakan sebuah bongkah pyrex yang
ry.?meynyal rndeks biasan 1.47 seperti ditunjukkan dalam Rajan 1.2 .' gongkai, pyrax
dllstakkan di afes kerlas putih di datam petak yang dituktsxai. Kotat< sinar-dfhiciipkan
dan dilaraskan hlnSfla mandapat sinartuju haias dan tunggal. Sinar intdihalakai ko titik
A pada $rdllf 3aa. Alur gahaya yang meranbat dari xateiiinarsebe/um dan selepasbangkah ditan;dakari dengan pangkah x. Bongkah py{ex diatihkan dan garis lurus
dilukiskan di afas kerfas putih torsebut dangan meiyamiingkan pangkah-pingiah
yang diplatkan sspsrfi dalarn Raiah 1.2 pada halaman s. Sudfff aiasa1, r aiuxi dengan
menggunakan protaWor.

Ekqperimen inidiulangidergan m*nggunakan bongkah-bongkah tgtsinarseperti
zlcrcn, Diamond, Rutrle dan Galtiumphoqphlde yaig mempinyaiindeksbiasan 1.g2,
2.42, ?.91 dan 3.50 yaging-maslng dan dengan sudut tuiu yang sarna dangan bangkah
perrpef<s. Suduf dibiaskan, I b.rgllangkah-bangkah tutsinar feisebuf aapai dipara*nidartp*a Rajah 1.2 ,1.3 , 1.4 ,1.5 dan 1.6 pida nabman t,4,5, 6 dan I" '
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light souree

Diagram {.1

Rajah 1.1

t.ncrc'.iial

{Fe6peks)

r*fr*cled r*y
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Oiagram 1.2

Raiah 1.2

Material/ bahan : Pyrex.

Refracted indexl Indeks biasan, n = 1.47

lncident angell S&duf tuju, i = 3Ao

Refracted angel/ Sudrf dibiaskan, r =

slnr =
I
I-.*=

sin r

SPM

ray /
cahaya

-48
Ys;
rfr
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Diagram 1.3

Rajah 1.3

Material/ bahan : Ziercn

Refracted index I lndeks biasan' n = 7.92

lncident angell Suduf fuju, i = 3S

Refractad angel I Sudrf di&laskan, r =

sinr =

I

sln r

SPM

-/
--"-ray

cahaya
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Diagrarn 1.4

Rajah 1.4

Meteriel / bahan : Diamond

Reftacted index/ lndeks biasan, n = 2.42

lncMent angel / ${drf tu}u, i = 3Aa

Refracted angpl,l $rduf dibiaskan, r =

slnr =

I

srn r

l{Tht ray
sirur cahcya

-fg

#
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o

&
.s
\*g\
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*tt 0s

Diagram 1.5

Rajafi 1.5

Material I bahan : Rutile,

Refracted index I lndeks biasan, n = 2.91

lncident angetl Sud#t tuYu, i = 300

Refracted angel i Strdut dbiaskan, r =

slnr =

I

sln r

6MPP 3 2020
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galtiirm pho$ph&te

OiQram 1:8
Rdanl.S

SPM

Material/ bahan : Gallium phosphide,
R&*ted1rd€x/ Indi*s biasan, n = 3.50

lncident angel / Sudut ft4u, i :300

Refmdtd irgell S&dof dibiaskan, r =

slnr s

1

sin r

MPP 3 2020
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(a) For the experirnent described. identify:

Bagf ekspe rimen yang dipeihalkan, kenal pasff:

{i) The manipulated variable
Pembaleh abah yang dimanipulasikan

[1 mark]
11 markahl(ii) Therespoirding,variable

Fernbolef| ubah yang bergerak balas

[t mark]
11 ma*atfl

{iil} The ccnstant varisble.
Pambalah ubah yang dimalarkan.

tb) Based on Diagram 1.2, 1.3, 1.4, 1.5 and

the value of refracted anglo, r, sin r and

[1 rnark]
11 marka[

1.6 on page$ 3,4, 5, 6 and 7, determins
I

.i- for each transparent materialwith
smr

retractivg index,137, 1.92, a{2, 2"gl and 3"80.

Esndasarf{en Rslaf, 1-Z , 1'3, 1.4 , 1-5 dan 1.6 dihalaman 3, 4, 5, 6 dan T, tentukan

stdut biasan ,4 sir r dan * l* irnltiS sefiap bahanlnf sinar de ngan indeksblasan
sln r'

1.47, '[.92,2.42,2.$1 dan 3.50.

[3 marks]

13 markahl
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{c} Tabulate your results for all values of lr; i sin i and in the space below.

Jadualkankepufu*en andafqg6'srn wa *llaln,4 sr* ,4sn )* di ruang dlbawah.
sul r

[4 marks]

[4 marka{

S) Oo thagqeplr Kp*rgrpe.{iri"f{}, draw q,graph of n agat*st *8ln r
Pada kartas graf di halamar110, ludtskan gtaf n melawan -L-sul ,f

[5 marks]
[5 etarkafi]

{*} Bass:sn.the-Sqqph ftr f (d}, state:'the,relailqnship basraen n and -1-.
sia r

Berrdasarka n graf di1 (d), nyatakan hubungan antara n denigan --1-
stn r

.r.,.ri {..r.. r.....,drt. ... r r. .......

[1 mark]
[1 markahl

SPM
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A student carries out an experiment to investigate the relationship between the
wavelength, .i and distance hruo consecutive bright fringe, x for monochromatic light.
The student use double slit experir'nent. Firstly, the student located an orange filter in
front of single slit where its wavelength, i is 0.000590 mm. The distance between
double slit and screen is arranged untilthe interference pattern observed.The distance
two con$ecutive bright fringe is measured. The experiment was repeated with yellow
filter (A = 0.000570 mm), green filter (i = 0,000510 mm), cyan filter (A = 0.000475 mm)
and violet fitter {A = 0.000400 mm). The result is shown on the graph x against },.

Seorang pelajar menia{ankan eksperimen untuk menyiasat hubungan antara panjang
gelombang, tr dan iarak dalarn pinggir cerah befturutan, x bagi cabaya-cahaya
monokromatik. Pelaiar itu menggunakan eksperimen dwi celah clengan meletakkan
penuras jingga di hadapan celah tunggal di mana paniang golombangnya ialah
0.000590 mm. Jarak dwi celah dengan sbrin dilaras&an sehrrgga carak-iiteferens
k*lihatan. Jarak dua pinggir cerah befiurutan diukur. Ekspeimen diulang sebanyak
empat kali dengan menggunakan penuras kuning (lt = 0.00A570 mm), hgau {h =
0.00Ail0 mm), biru{h = A.0A0475 mm} dan ungu {h = A.A0A400 mm) . Keputusan
ekspermen ditunjukkan dalam graf x melawan A.

Grapi: of x against A

Graf x melawan X.

I)iagram 2.l
Rguh ).1

11

din!3F
OoC)(r
O(}C'Go<:ac

(l

dNm
()ilt)
aC)o
o a'l c)
ci ci .i

x /tr*t

MPP 3 2020
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FIZIK SPM

(a) Based on the graph in Diagram 2.1:
Sedasarkan graf pada Raiah 2.1:

(i) State the relationship between x and A.

Nyatakan hubungan antara x dan i.

[I mad<J

[1 markah]

(ii) Determine the value of x when i = 0.000650mm.
$hqw on the graph, how you deterrnine the value of x.
Tentukan nilai x apabila il = 0,A0A650mm.
Tunjukkan pada graf bagaimana anda menentukan nitaix

x=

[3 ma*s]
[3 rna*ah]

(iii) Calculate the gradient, k of the gr:aph x against A,

Show on the graph how you detentine the valueof,k.

Hitungkan kecerunan, k bagi graf x melawan L.
Tunjukkan pada graf itu bagaimana anda menentukan nilaik.

[3 marlcsJ

l3 markahl

MPP 3 2020
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(b) The distance of t\uo slits, a is given by the equation, ka = D , where k is the
gradient of the graph. The distance betfireen the double slit and the screen is
4,0 m.
Calculate the distance of two slits, a.
Jarak antara dua calah, a dibari oleh psrsarT?aan, ka = D , di mana k adalah
kacerunan graf. Jarak dlantara dwlce{ah dart skrin adatah 4.0 m.
Hitung Jarak antara dua colah, a.

[2 marks]
12 rna*attl

lf the magnitud of D decrease, what happen to the distance between
two consecutive bright fringe, x ?
.d& mqgriiftror fr dikurangkan, apakah yang S*rleku pada jarak dua
pinggir cerah berturutan, x ?

[1 nnark]

[1 martrrah]

6lle*f,&*"reason for the anawer in ? (d[i].
Bo'rl}{an safrr sebab bagi iawapan df 2 (d)(i)

(l)(c)

(ii)

[1 mark]
11 markahl

(d) State one precaution that should be take* to improved the results of this
experiment.

Nyafakan sefu Iangkah be$aga-jaga yang pedu diambil untuk memperbaiki
kepufusan aksporimen ini.

[1 mark ]
11 markahl

MPP 3 2020 13
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Section B
Bahagian B

[ 12 marks ]

Answer any one gues#on.
Jawab mana-marla satu soslan dalam battagian ini.

The time suggested to answer this section is 30 minutes.
Masa yang dicadangkan untuk menjawab bahagian ini iatah sa minit.

Diagrar"n 3.1 show {wo.balloons to change it volume when heated and cooled. The
initial volume of the balloons are the same.

ry.ulrh.g 1 menuniukkan dua belsn berubah isipadunya apabila dipanaskan dan
disejukkan.
lsipadu awal kedua-dua beton itu adalah sarna.

Heated
Dipanaskan

Cooled
Disaiukkan

Diagram 3.1
Rajah 3.1

MPP 3 2020 14
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Based on the informatiCIn and observation.
Serdasarka n maklurxat dan pemerhatian fersebuf:

(a) State one suitable inferonce.
Nyatakan saftr lnferens yeng sesuar.

[1 rnarkJ- 
i1 markahl

(b) State one suitable hypathesi$,
Nyatakan satu hipotes/s yang sesuaL

(c) With the use of apparatus such as capillary tube, meter rule, thermometer
and other apparatus, describe one experiment to investigate the hypothesis
stated in 3(b).

Oengan ns*ggunakan radas sepertl &u& kapilari,pernlans meter, tsrmone{er
dan laln-lain rades, fera*gkan safu eksperlm en unluk menlasaf hlpofosr's yang
dinyatakan di3(b).

tn your descrlptton, state clearly the foltowing:
Oalarw peneraaruran anda, nytatakan dengan.y'olas pe*ara berikut:

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

tli) The variabla*inttregxg$ment.
Pe mba le hu b ah d alam eksperlrnen.

.,.'
(iii) ThB llst of apparalus.gf-dmaJeriats.

Senarai radas dan bafian.

(fu) The anangem,€ntof ,the apparatus.

(v) fhe procedure of the experiment which should include one nnethod of
eontrolling the manipulated variable and one rnethod of measuring tha
responding variable.

Prosedor eksperimen fei'n?ssuk satu kaada h rn e ng a w a I pe m b ole h u ba lt
dlmantpulasi dan satu kaadah mengukur pembotahubah bergerak balas.

{vi) The way you tabulate the data.
Cara anda menjadualkan data.

(vii) The way you analyses the data.
Cara anda menganalrlsls dafa.

[10 marks]
110 markahj

MPP 3 2020 15
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Diagram 4{a[i] shows the a fan blade rotate faster than Diagram 4(b)(i).
Diagram 4(aliii) and Diagram 4(b)(ii) shows the different number of speed control.

ryaltfi E{f}tA menuniukkan putaran bitah Rtpas tebih taju daripada Rajah 4tb)(i}.
Rajah a{{fti} dan Rajah 4(b}{ii) rnenunjukkan perbozaan nombar katijuan yaig
digunakan.

Diagram ataiti)
Raiah 4{a){i)

Diagram 4(b)ti)
Rajah 4(b)(i)

Based on the information and observation:
Ssrulasarkc rt rn aldu mat da n p e *o rha;tian :

(a) State one suitable inference.
Nyatakan safir lhfercns yarg sesr,rar.

(b) $tate one suitable hypothesis.
Nyatakan satu ltipatesis yang sesaai-

Diagmm 4(a){ii)
Ralbh:4(aXll)

Diagram 4(b[ii)
frdafi 4{b}{ii}

[1rnad<]
{lmarkah}

[1mark]
llmarkahl

MPP 3 2020 16
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(c) with the use of apparatus *uch as d,c power supply, arnmeter, c-shaped
steel yoke, bare copper rod and other apparatus, describe en **p"rimeni
framework to investigate the hypothesis stated in  (b),

Dengan menggunakan radas seperli bakatan a.t, ammerer, dening besi
berbentuk c, rod kuprum tak berpenebat dan radas tain, terangkin satu
ryngka ke$a eksperimen untuk menyiasat fripofesis yang andl nyatakan
dalam 4(b).

! your descriptio'n, state clearly the fo,llowing:
Dalam penerangan anda, nyatakan denganlelaskan perkara barikut:

(i) The aim of the experiment.
Tuiuan elrspenmen.

(ii) The variabtes in the experirnent.
Pemboleh ubah datam eksperimen.

{lil} The list af appamtus and rnateriats.
Senaraf rades dan batran.

(iv) The anangement of the apparatus.
$ueuna* radas.

(v) The procedure of the experiment which inch.rde 6nc method of
controlling the.manlpulated variable and one rnethod of measuring the
responding variable.
&ssedur e.,$pecmen femrasufr satu kaedah r* e ng a wal,pe m bo leh u b a h
dimanipulasrken dan safir kaedah mengukur perm'bueh ir*rn airgrlii-
0alas.

(vi) The way ts tabutato ths data.
Gare unfuk rnenjaduatkan data.

(vii) Theway to,analyse the data.
Cera unfu& menganalisls data.

[10 marks]
[10 markah]

EHS OF QUESTIOH PAFER
,(ERTAS $OAtArl, IAMAT
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IN'FORMATION FOR CANDIDATES
MAKLUMAT UNTUK CALON

This question paper consists of two sections; Section A and $ection B"
Kerfas scalan ini mengandungidua bahagian : Sahaglan A dan Bahaglan g.

Answer all question in Section A. Write your answers for $ection A in the spaces
provided in this question paper.
Jawab sernsa soa/an dalam Bahagian A. Tulis jawapan anda bagi Eahagian A pada
ruang yang disediakan dalam kerfas peperiksaan ini.

Answer any on6 question from Section B. Write your answers for $ectlon B on the
'helaian tambahan' provided by the invigilators. You may use equations, diagrams,
tables, graphs and other suitable methods to explain your answers"

Jawab mana-mana satu soalan daripada Eahagian E. Tulis jawapan anda bagi
Bahagian B pada helaian tambahan yang dibeklakan aleh pengawas peperlksaan.
Anda baleh menggunakan persamaan, raiah, j*dual, graf dan eara laln yang sesual
untuk menjelaskan jawapan anda.

Show your working, it may help you to get marks.
Tunjukkan kerja mengira, inimembantu anda mendapatkan marketl.

The diagrarn in the question are not drawn to scale unle$s statsd.
RA'ah yang mengiringisoalan tidak d,{ukls mangikut skata &ecoal, dinyatakan.

The marks,alloeated for each question or sub-part of a questlon are shown in brackets.
Marka* ya*g diperuntukkan bagi setiap soa/en atau ceraian soa/an ditunjukkan dalam
kurungan.

tf you wish to change your answer, cross out the answar that you have done. Then
write down the new answer,
Jika anda hendak menukar jawapan, batalkan jawapan yang telag dibuat. Karnudian
fulisl'awapa n ya ng bah aru,

You are allow tei use a scientific calcr.llator.
A,nd a dibe narkan ma nggu n akan kalku lator saintifik.

You are advised to spend 60 minutes to answer question in Sectisn A and 30 minutes
for $ectian B.
Anda dinastttatkan supays mengambilma$a 60 minit untuk meniawab soalan dalam
Bahaglan A dan 30 minit untuk Eahagian B.

Detach Section ts from this question paper, Tie the 'heleian tambahan' together^with
this question paper and hand in to the invigilator at the end of the examination.
Ceraikan Bahagian B daripada korles peperiksaa n {rti. lka;t tlslaian tambahan
&ersema-sama kerras pepenksaan inidan serahkan kepada pengawas peperiksaan
pada akhir peperiksaan.

10

MPP 3 2020 18


