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Kertas soalan ini adalah dalam dwibahasa.
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SULIT
",

Answer all questions.
Jawab semua soalan.

455113

effect of temperature on salivary amylasel . An experiment was carried out to investigate the
activity.
Salu eksperimen telah dijalonkan untuk mengkaji
liux

The following steps were carried out.
Langkah-langkah herikut telah dijalankon.

Step I :
Langkoh 1

Starch suspension (5ml)
Ampaian kanji (5nl)

Step 2 :

Langktth 2

Step 3 :

Langkah 3

Step 4 :

Longkalt I

kesan suhu lerhadap aktiviti enzim amilase

The apparatus set-up used in this cxperiment is shown in Diagram l.

Sedialan susunan radas seperti yung ditunjukkan pada Rajoh I.

Water bath at i0'C
Rendaman air I0"C

Salivary amylase
Amilase liur

Diagram I
Rajah I

The test-rubes were left for five minutes. Meanwhile, a dry piece of white

tile w'ith grooves was prepared. A drop of iodine solution was placed into each
groove.
Thbung uji dibiarkan selama 5 minit. Sementara itu, jubin berlekuk yang kering

disediakan. Setitik larutan iodin dititikkan ke dalam setiap lekuk.

After five minutes of immersion, amylase from test tube P was poured into

the starch suspension in test tube A. The mixture was stincd using a glass

rod and a stop watch was started immediately.
Seteloh 5 minil pengeraman, amilasc daripada tahung uii P dituangkan ke

dalant anpaian kanji di dalam labttng uii A. (.lampuran dikacau menggunakttn

rotl kacu dan.jum rundik tlinulakan serla nlcrla.

A droppcr u'as usr:d to rcmo\e a drop of mixlure Il'ottl 1es1 lube A and placed

into thc iodinc solutiitn in thc first groove on the tile as slltl\\r in Diagrarn 2.
(The l i rst  groovc was ct tnsi t lcrcd as zero minutc.)
S(!titik < utlt|1.tr.tn duripttdu tuhuny uji .4 tliambil mcttgiltrrutkun ptnitis dan

dititi.skun kt tiulani lakuk mt'ttgunclungi larulan iotlin.tcptrti tlalam futiah 2.
( Lt' ku k .wt n g pc r | (1 rt e ul u I u I t pt nic rhut i an pada' kt t s t trtg' nt i ni t )

l l , ihat  sebclah
sr. l I- lT

4551 /Jo :oo t l  l l a k  (  i p r ,  J r f , , i : r ; r  I ' c l l 1 i l r un  l ' c raL

skema Jawapan: www.banksoalanspm.com



2g ss

l t " to
lli t

l l  n" , .

'.. LJ-l;
ju, ' tu *,0'r ' i

SULIT

The experiment was repeated for the same

with temperature 20'C, 30'C and 40'C'

4551/3

Iodine solution
Larutan iodin

Grooved tile
.luhin herlekuk

apparatus setuP but in water baths

somo tetaPi dengan suhu

40"c.

i l , ihat  s(  h  ( ' l : i  t l
s l  l . l ' l

,
0

Step 5 :
Langkah 5

Step 6 :

Langkah 6

Step 7 :

Langkth 7

Diagram 2
Rajah 2

l'he iodine test was repeated every minute'

Uiian iodin diulang pada sela masa I minit'

The time taken for the completion of the hydrolysis of starch rvas recorded'

that is when the mixture gives a negative iodine test (The blue black colour

disappear and iodine colour remains yeilowish brown)

Uori yong dianbil untuk melengkapkan hidrolisis kanji dicatatkan' iaitu

opotin i'*p*on memberikan ujian ioclin yang negatil l'll/arna biru hitam

iilang dan warno perang laruton iodin kekol)

Ekspenmen diulang unluk susunan radas yang

renrlaman air yang berbeza, iaitu 20"C' 30"C dan

o o o o
o o o o o
c o o o o
o c o o o

l ' t r r L
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Temperature (oC)
Suhu fC)

Time taken for the blue black iodine colour to disappear (min)

Masa yang diambil unluk warna biru hilam larutan iodin hilang (min)
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Table 1 shows the results of the experiment.
Jadual I menunjukkan keputusan yang diperolehi'

' lab le 
l

l l . i h l i (  s e  h e i a  h
s  t ' t . l  l '
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SULIT

(a) (i)

5 4551/3

State two different observations made from Table i.
Nyatakan dua pemerhotian yang berbeza yong dibuat daripadrt Jadual I'

Observation 1 I Pemerhatian l:

Observation 2 I Pemerhalian 2 :

f :  ^"r i '  I

(ii) State the inference which corresponds to the observations in 1(a)(i)'

Nyatakan inferens yang sepadan dengan pemerhatian di I (a)(i)'

Inference fiom observation 1 I Inferens daripada pemerhatian I :

| 3 marks I

(b) Record the time taken for the blue btack iodinc colour to disappear in the boxes

provided in Table l.
Rekod masa yang tliamhit unluk warna biru hitam larutan iodin hilang ke dalam petak

i;ang disediakcn tlelcm ,!a{!ul! l.
[ 3 marks I

l l -  i h  l l  s e h e l a  h
s t: l  -  l ' t{ 551 / - l a t t 008  Hak  C ip t l  t . r i r r r t . t n  l ' ( r l r i i r i i t n  I ) c r l t k
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' SULIT 4551/3

(c) (i) Construct a table and record all the data collected in this experiment.
Bina satu jadual dan rekadkan semua dato yang dikumpul di dalam ekperimcn ini-

Your table should have the following titles :
Jadual anda hendaklah mengandungi tajuk-tajuk berikul :

Temperature
Suhu
Time taken for the blue black iodine colour to disappear
Mosa diambil unluk warna biru hitam iodin hilang.
Rate of reaction catalysed by salivary amylase.
Ko]ar lindok balas enzim amilase liur

Use thc Ibrmula :

Rate of reaction oatalysed by amylase : 
-#

Gunakan formula :

Kadar lindak balas enzim amilase liur : 
Mr*

| 3 morks I

(ii) Use the graph paper provided on page 7 to answer this parl of the question. Using

the data in I (c)(i). draw the graph of the rate of reaction catall'sed bl salivary

amylase against temperature.
(iuna kcrlas gral yang disctliakan tli hqlantan 7 unluk menjatrub taraiurt sttalon

ini. lv{cttggunakon data di I(c)(i), luki.s graf'kadar tindttk bulas vting dimongkinktn

olclt cnzim anrilasc liur melav'on suhu.
I i nzl kr ]

l l .  i h  a t  s c  b c l a h
S I ; L I T
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SULIT 7

Graph of the rate of r€action catalysed by amylase against temperature.
kado tindalbalas enzim amilase melawan suhu.

4551/3

IL ihat seuela i r
Si ]LIT
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(d)

8

Explain the relationship between the time taken

disappear and the temperature.

Terangkan hubungan antara masa yang diambil

dengan suhu.

Complete Table 2 based on this experiment'

Lengkapkon Jadual 2 berdasarkan eksperinren ini'

I-ablc l
.Jttdtrul 2

for the blue black

untuk warna biru

4551/3

colour of iodine to

hitam iodin hilang

| 3 morks l

(e,

| 3 nrurk: I

l l  . i h : r 1  s c h e l a h
S ( : I , I T

Variable
Pcmbolchubah

Manipulated variable

P e mb ol ehub ah dim aniPul as i kan

Responding variable

Pembolehubah bergerak balas

Constant variable
P e tnb ol e htt b uh d i m a Iar kan

Method to handle the variable

Cara mengendali Pembolehubah

{551/3o :o t ts  l l i r i :  ( , r ' r  I  '
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STJLIT 4551/3

(f) State the hlpothesis for this experiment.
NyatakAn hipotesis bagi eksperimen ini.

[ 3 mantc, I

A student uses a water bath with temperature 5oC. Predict the time taken for the starch
to be completely hydrolysed.
Explain your prediction.
Seorang pelajor menggunakan rendaman air bersuhu 5"C. Ramalkan masa yang diambil
untuk kanj i dihidrolisiskan sepenuhnya.
Teronskon ramolan anda.

t- 3 morks )

Based on the result from this experiment, what can be deduced about the salivary
amylase reaction?
Berdasarkan keputusan eksperimen ini, apakah yang dapot dirumuskqn tentang kndar
tindak balas enzim omilase liur?

[ 3 marks ]

€)

(h)

l l - ihat  sch, : l : r  l r
s t  I  I  I

J55 l  i - i  : , r r r s  I I l k  (  i p l a  Jaba lan  I ) cL l i r f i , r r  I ' e r i r L
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(D

10

A group of students doing an experiment to investigate the effect of

activity of enzyme were supplied with these materials :

i-irrrip"t* piloio, ^rniofo'nkan eksperimen untuk mengkaji kesan su]tu

enzim dan titah dtbekattran dengan bahan-bahan berikul :

Albumen suspensron
Ampaian albumen

Lipase
Lipase

Pepsin
Pepsin

Maltase
Maltase

4551/3

temperature on

ke atas aktivili

\,l altose
.\lult osu

Classifl the above

experlment.
Senaraikan semua
eksperimen.

materials into enzyme and

bahan di atas kePada enzim

substrate based on their function in the

clan substrat berdasarkrtn fungsi di dalam

| 3 morks l

I t - i h e t  s c b c l a h
S [ ' I , I T, 1551 /3O200S  l i ak  C ip r ' r  J  r h l r r r : r  l ' c l i r i r r i r r r  I ' c r i l k
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SULIT

2. A group of students were arguing about the vitamin C content
The Biology teacher, Mrs Chan asked them to give support for
exoeriment.
Sekumpulan pelajar bercanggah pendapat mengenai kandungan vitamin C dalam buah-
buahan di bawah. Guru Biologi mereka, Pn Chan meminta supaya mereka menyokong
pendapat masing-mas i ng de ngan menj alankan eksperimen.

Design a laboratory experiment to determine the vitamin C content in the fruits shown..
Reka bentuk satu eksperimen malonal untuk mengknji kandungan vitamin C di dalam buah-
buahan tersebut.
The planning of your experiment must include the following aspects:
Peroncangctn eksperimen anda hendaklah meliputi aspek-aspek berikut :-

Problem statement
Pernyataan masalah

Aim of investigation
Objektif kajian

Hypothesis
Hipotesis

Variables
Pembolehubah

List of apparatus and materials
Senarai alal radas dan bahan
'i-echnique 

used
Teknik yang digunakcn

Experimental procedure or mcthod
Prosedur atou k{redah ekspertmen

Presentation of data
Cara hasi/ dipersemhahan

Concltrs ion

i l7 mark-s l

ENr) OF Qtr| 'St 'rON PAPLT{
Ii 1.. R T,,I S S OA LA N TA ]IIAT

455 I / . 3O : r t t t s  l l r L  (  i p i a  J rh i r r | n  I ' c l a ;a ran  I , t r i i lL ihat sctrc la h
sut,t 't
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in the fruits shown below.
their argument by doing an
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2. Answer all questions. Write
question paPer.

3 .

6 .

7

8.

9.

1 0 .

t2

INFORMATION FOR CANDIDATES
MAKLT]MAT UNTUK CALON

This question paper consists of 2 questions: Question I and Question 2'

Kertas soolan ini mengapdungi 2 soalan: Soalan I dan Soalan 2'

4551/3

Jq,vab semua soalan. Jawapan anda bagi Soalan

disediakan dalam kerlas soulan ini.

vour answers for Question I in the spaces provided in this

I hendaklah ditulis pada ruang yung

4.

5 .

Write your answers for Question 2 on the 'helaian tambahan' provided by the invigilaiors.

you may use equations, diagrams, tables, graphs and other suitable methods to explain your

answers.
Jawapan anda bagi soalan 2 hendaklah ditulis dalam helaian tambahan yong dibekalkan

oleh pengawas piperiksaan. Anda boleh menggunakan persamoan' rajah' jadual' graf dan

cara lain yang sesuai untuk menjelaskan jawapan anda

Shorv your working, it may help you to get marks'

Tuniuikan kerja mengira, ini membantu anda mendapatkan markah'

The diagrams in the questions are not drawn to scale unless stated'

Rajah yLng mengiringi soalon tidak dilukis mengikut skala kecuali dinyataknn'

The marks allocated for each question or sub-part of a question are shown in brackets.

lvarkah yang diperuntukkan bagi setiap soalan atau ce/aian soalan ditunjukkan dalam

kurungan.

l f y o u w i s h t o c h a n g e y o u r a n s w e r , c r o s s o l r t t h e a n s w e r t h a t y o u h a v e d o n e . T h e n u , r i t e
down the new answer.
'J ikaant lahenc]akmenukarjawapan,batalkanjawapanyangtelahdibuat 'Kemudiantul is
jawapun yang baru.

You may use a non-programmable scientific calculator

Antla dibenarkan menggunakan kalkulator saintifik yong tidak boleh diprogrom'

you are advised to spend 45 minutes to answer Question I and'15 minutes for Question 2'

Andad inas iha t i supayamengamb i lmasa l5min i tun tukn ten jau 'abSoa lan ldun45min i t
untuk Soalan 2.

Derach Question 2 lrom this qucstion paper. Tie thc 'hclaian tambahan' together wilh this

question paper und hand in to the invigilator at the end of the examination'

Ceraikan soalan 2 duriputlu kcrlus soalan ini. Ikal ht'loian lambahan bersamu-st nu kcrlus

.;ortlan ini tlan serahkttn kepttdu pcngawus peperik';tttttt pu'l't ukltir ptperiksuun'

.{55I/3ia1008 l lak Cipra Jabar;- i  i" : l i l i i r : :1r I ' ' rak
si i .  r l_t- f
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