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iNFORM,ATION FOR CANDIDATES
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This question paper conslsls of two questions Answer all.t.he.,questions'
wile'vour answers for Question 1 in the spaces provided in the questian paper

wi"'vzuirii,r"*"rs for Question 2 on the lined pages at the end of the question paper

in detait. You may use equatrcns, diagrams, tables, graph and other suitable methcds

to explain your answer'
Show your wotuing, it may help you to get marKs
lf vou wish to cancel any answer, neatly cross out the answer'
-fii 

diiagrams in the questions are not dmwn to scale unless stated'

Ma|KS ;tlocated for each question or paft question are shown in brackets

iie time suggested to complete Question 1 is 45 minutes and Question 2 ls

45 minutes
You may use a nan-programmable scientific calculator
Hand ii tnis question paper at the end of the examination'

Ma*s awarded

Score

3

DescriPtion

Excellent: The best resPonse

Satisfactory: an average resPonse

Week: An inaccurate resPonse

No response or wrong response

2

1

0
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Answer all quesflots

Quest ion 1

Diagram 1.1 shows pad of  an urban area where the River  Indah f lows

1na"1an al mwan nenttnlukkan sebahagtan dari kawasan bandar di nana Sungai Indah mengalirl

D iagram 1.1

[Rajah 1 .1]

A n e x p e r i m e n t i s c a r r i e d o u t t o i n v e s t i g a t e t h e w a t e r p o l l u t i o n l e v e | i n t h r e e d i f f e r e n t
|oca t i onsP ,QandR inR ive r tndah .Th ree"wa te rsamp lesa reco | |ec tedand |abe | |edasP ,Q
"nO n " .  shown in the Diagram 1.2.2OOml of  each water sample is put in a reagent.  bott le

ind mix with 1 ml of 0. i 7o methylene blue. All the bottles are kept in a dark cupboard'

Observation is made every minute to see the changes of methylene blue colour'

[Satu eksperimen diialankan untuk menghaji tahap pen.cem.aran air dai tiqa lokasi P' Q dan R yang,
'Jianbil 

dari Sungai lndah yang dijangk; b;cemar' ketigaliga sampel ai ini dilabelkan sebagai P' Q

J"i n "ip,"i aii,riukkan datim kajzn t.z di bawah. 2ao mt atr dan setiap kawasan dimasukKan ke,

dZthm botol reage'n dan dicampurkan dengan 1 ml 01% metitena biru' Semua botol disimpan dalam

iliari g.tap. pe-merhatian diiatankan setiap minit untuk melihat perubahan warna metilena biru.l

Sample P
[San�pel P]

Sample Q
fsampe/ QJ

Diagranr  1.2
IRajah 1.2]

Sample R
[Sampel R]

Each sanrple is mixed
with methelyne blue
[Sehap sanpel dican]Pur dengan

www.banksoalanspm.com

  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Dapatkan skema Jawapan di Laman 



The t ime taken for  methy lene Dlue become colour less ls  sho 'vn in  Diagram 2;

[illasa yang dian)bl ateh metilena biru untuk luutur ditutljukkan da]am iiajah 2l

Samplc P Sample Q S a m p l c  R

[3 malxs]

Diagram 2

Base on the Diagram 1 and 2 answer a l l  quest ions:

IBerdasarken Raiah 1 dan !#fiawab semua saalan berikul:
W\at'1 >

Record the time taken for each sample to become colourless in the boxes

provided in Diagram 2
lCatatkan masa bagt setnp sanlpel air untL!k meniadiiernih dalam kotak yang disediakan

1 ( a )

(bx i )

pada Rajah 2l

State trvo observations on the time taken in this experiment'

TNyitn*"n aru p"^erhalian tentang masa dalan eksperimen ini l

Observal.ion 1
LPemerhatian 1l

Observation 2
lPemerhati2n 2l

Untuk

1 ( 3 )

| - - _ l
t l
l l
l l

1 ( b ) ( i )

[3 marks]

60
lviin
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(bx i i )

.1

State one inference for each observatjon made in (b) (i).
Nyatakan satu inferens bagi setiap pemerhatian yang dibuat pada 1(b)(i)l

f nference for observation 1 flnferens bagi pemehatian 1]

fnference for observation 2 Inferens bagi pemerhatian 2l

1 2  ^ ^ J . ^ 1
t r  I i d r ^ 5 j

Constuct a table and record the results of the experiment which includes the
following aspects:

IBina satu jadual dan rekoCkan keputusan eksperimen yang melipuh aspek_aspekbeikut:l

. Water sample [sampet air ]

. Time taken [masa]

(c)

[3 marks]

1 ( c )

1(b)( i j )

l tr t
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( d )

(e)

What  is  the re lat ionship between t ime taken,  oxygen content  and pol lu t ion level  in
th is  exper iment?
IApakah hubungan antara masa diambil. tahap pencemaran dan kandungan aksigen
dalam eksDenmen ini?l

13 matusl

State the variables in the experiment and explain how the variables are operated.

[Nyatakan pembolehubah dan cara menge ndalikan pembalehubah]

Variables
IPembolehubah]

tt' lanipulated variable
IP e mb ol eh Lt b a h dii ma ni pula si ]

Responding var iab le

lPe mb oleh u b ah be rge ra kbal a sl

F ixed var iab les
lPe n bobh u b ah d i ma! a rka nl

How the variables are operated
[Ca ra bagai man a pe m bale h u b ah d iape ra si ]

[3 marks]

1 ( d )

t l
t l
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( f )  State the hypothesis  for  th is  exper iment
[Nyatakan hipatesis bagi ekspeinen n;]

; ; ; ;

(S) Explain the relat ionship between the oxygen content and water pol lut ion.
[Terangkan hubungan antara kandungan aksigen dengan pencemaran air ]

[3 marks]

(h)  Based on the exper iment ,  def ine BOD operat ional ly .
[Berdasarkan eksperimen, beri definisi BOD secara aperasi]

; ; , ; ;

(i) The experiment is repeated bv using rn'ater slrnple frorn a rivor in aEricultural
araa.
Predict the time taken for methelyne blue to turn colourless
[Ekspeimen ini diulang dengan menggunakan sample air dai kawasan perlanian.
Ramalkan masa pelunturan warna metilena biru kepada tidak berwarna l

13 mar'Ksl

1 ( i )

t l
t l

r (s l

1 ( h  )

t t
l l

1 o

t l
t l
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I (l)

1

Arrange the water sample P, Q and R accorciing the most pcllute'l to the l€ss

polluted water.

ISusun sampel air mengikut yang paling tercemar ke kurang tercemar']

13 na sl

[33 marks]

www.banksoalanspm.com

  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Dapatkan skema Jawapan di Laman 



Scme of the ten-estrial plants are adapted to overcome excessive loss of water

dur ing  t ransp i ra t ion  by  hav lng  smal l  leaves ,  sunken s tomata  and ha i ry  sur face  o f

leavei. Most of the ,vater vapcur diffused out of the plant through the stomata on the

lower  ep idermis  o f  the  leaves .

[Sesetengah tumbuhan darat di sesuaikan untuk mengatasi masalah keh angan air
'benebihin 

semasa lrarsplras i dengan mempunyai daun yang kecil, liang stcna tetbenam

dan pemukaan daun yang berbulu. Kebanyakan wap air meresap keluar melalui liang

stama di bawah Permukaan daunl

Diagram 1 shows a set up of apparatus and materials to be used in an experiment
to study the transpiration in plant.
fRajah i menunjukkan satu sel radas dan bahan yang digunakan dalam ekspeimen untuk
mengkaji kadar transpirasi dalam tumbuhanl

{  i  l l l  6 o W  b u l b
av1a .

/  lmenlol  bUVv]

Plant shoot
[pucuk

Air bubble
[gelembung
udaral

Water
Iairl

Dia$am r 3
[Rajah 1]

Based on the informat ion and Diagram 1, design a laboratory experiment to determine
whether the number of leaves affecting the rate of transpiration in planls. Any common
chemicals and scientific apparatus that found in the laboratory can be used in the
experirnental  des!gn.

[Berdasarkan kepada pemyataan dan Rajah 1, reka bentuk satu ekspeimen maknal untlk

nteneniukan i.ang biiangan dauu nempe gaiuiti i<ad.lr trenspirasi dalam tumhuhan. lvlana-mana

bahan k,fiia dan eiat radas dalam makmat baleh dlgunakan dalam mereka bentuk ekspeimen ini.

The experlment Cesign must incluCe the following aspects:
[Reka bentuk ekspeimen ini mestilah mengandungi aspek beikut:]

n Problem statement lPemyataan masalahl
. Aim of experimenl [Tujuan eksperimen]
" Variables [Pembolehubah]
. Hypothesis [Hipotesis]
. Apparatus and materials [Radas dan Bahan]
. Technique /Ieknlkl
. Procedures [Kaedah]
c How data is communicated fqagaimena data dikomLlnikasikan]
. Conclusion [Kesimpulan]

END OF QUFSTIOI.I PAPL-R
[17 marks]
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