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BIOLOGI
Kertas 2
Dua jam tiga puluh minit

JANGAN BUKA KERTAS SOALAN INI SEHINGGA DIBERITAHU

Untuk Kegunaan Pemeriksa
1. Kertas soalan ini adalah dalam dwibahasa. Kod Pemeriksa: -
. Markah Markah
. Soalan dalam bahasa Melayu mendahului Bahagian | Soalan | penuh dipel;n?eh
soalan yang sepadan dalam Bahasa p 5
Inggeris.
2 6
. Calon dibenarkan menjawab keseluruhan 7
atau sebahagian soalan sama ada dalam 3
bahasa Melayu atau bahasa Inggeris. & 4 7
. Anda dibenarkan menggunakan kalkulator 9 8
saintifik yang tidak boleh diprogram. 6 8
. Calon dikehendaki membaca maklumat di 7 9
halaman belakang kertas soalan ini. 8 9
B 9 20
10 20
C 11 20
Jumlah

Kertas soalan ini mengandungi 30 halaman bercetak
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Bahagian A Escrndl
Pemeriksa
Section A
[60 markah]
[60 marks]
Answer all questions in this section.
Jawab semua soalan dalam bahagian ini
1. [ - - -
Rajah 1 menunjukkan keratan memanjang hujung akar.
Diagram I shows the longitudinal section of a root tip.
Zon
b“‘“ 1/ & ' _] pembezaan sel
* ?"\ ?l’ll“ i \ R . > Zone of cell
A S L g
i o
Zon
pemanjangan sel
Zone of cell
elangation
Zon M
ZoneM
Rajah 1
Diagram 1 -~
@ () Namakan sel di R.
Name cell at R. 1(a)(i)
-L’/I Alor by I
......................................................
[1 markah / 1 marks]
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(ii) Terangkan penyesuaian sel yang dinamakan di I (a)(1).

Explain the adaptation of the cell named in [ (a)(i).

- .-b’ P— M?aa\!nm‘ P[I,DMFUPJﬁn

iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii

— heenp wnamn ganin

llllllllllll

- M "ﬂl"hb’”"“” lvgy Pr.; Crpnbeon
- L Fujmfm an'r  olan foromn M reso |
b) i) Berdasarkan Rajah 1, nyatakan zon M

Based on Diagram 1, state zone M.

Lon p&MLﬁLm(jfﬂn Je |

...................................................................

ii) Terangkan apa yang berlaku di zon M.

Expfﬂ}'y what happen in zone M.

iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii

----------------------------------------------------------------------------
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Untuk
Kegunaan
Pemeriksa

[2 markah / 2 marks]
1(a)(i1)

[1 markah / 1 marks] | 1(b)(i)

[;Z markah / 2 II]EI[‘(E;] -_-F[::::
2
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(a)

(b)

4551© 2024 Hak Cipta MPSM Johor

Rajah 2.1 menunjukkan satu nukleotida daripada satu molekul DNA.

Untuk

Diagram 2.1 shows a nucleotide from a DNA molecule. Sy
Bes bemitrogen
Nitrogenous base
Rajah 2.1
Diagram 2.1
Namakan komponen bagi P dan Q.
Name the components of P and Q.
TR Sl L B e SN o o 3 7 18
G : e, D RABIET J T R e %
[2 markah /2 marks] ||__| 2 |

Satu molekul DNA terdiri daripada dua rantaian polinukleotida. Lengkapkan Rajah 2.2
untuk menunjukkan satu molekul DNA yang lengkap. Tuliskan pasangan bes

bernitrogen yang sepadan dengan T dan C dalam lukisan anda.

A DNA molecule consist of two polynucleotide chains. Complete Diagram 2.2 to show a

complete DNA molecule. Write the nitrogenous base pairs that correspond to T and C

in your drawing.

[Lihat helaian sebelah
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Untuk
Kegunaan
Eru:?:er': Pemeriksa
Use
Rajah 2.2 2(b)
Diagram 2.2
[2 markah /2 marks) I::2
(c) Rajah 2.3 menunjukkan urutan mensintesis protein daripada satu rantai DNA.
Diagram 2.3 shows the sequence of protein synthesis ﬁ'ﬁm a DNA strand.
e Fenrevwe ¥
DNA strand GGCAGCCAT
Transkripsi
Transcription
mRNA b 3l s
C cGglV]clalG U A
Translasi
Translation
PrgtEi? }'.325 diSi:]I;Sis Prolina Valina
YN ENISer-protes Proline Valine
Rajah 2.3
Diagram 2.3
4551© 2024 Hak Cipta MPSM Johor [Lihat helaian sebelah
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(i) Dalam Rajah 2.3.
In Diagram 2.3.

Lengkapkan urutan bes bernitrogen bagi mRNA.

Complete the nitrogenous base sequence for the mRNA.

Dalam Rajah 2.3.
In Diagram 2.3.

Tentukan asid amino X berdasarkan jadual di bawabh.

Determine amino acid X based on the table below.

Untuk
Kegunaan
Pemeriksz

2(c)(1)

[1 markah /1 marks] I 1

2(c)(1)

Kod kodon triplet Asid amino
Triplet codon code Amino acid
UGU Cisteina
UGC Cysteine '
GCU Alanina
GCA Alanine
UCG Serina
[ UCA Serine
Je,r' Ihor

4551© 2024 Hak Cipta MPSM Johor
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For | 3. Arnab mempunyai pelbagai warna bulu. Warna bulu dikawal oleh sepasang alel. Rajah | uru

Coloon Kegunaan
Examiner s e

s 3.1 menunjukkan pewarisan warna bulu arnab. Warna putih adalah dominan.

Rabbits can have various colour of fur. Colour of fur is controlled by a pair of alleles.

Diagram 3.1 shows the inheritance of the colour of rabbit’s fur. White fur is dominant.

& .
it
6l e

Rajah 3.1

Diagram 3.1

F : mewakili alel dominan bulu putih
Represents dominant allele white fur
f: mewakili alel resesif bulu hitam

Represents recessive allele black fur

(a) Berdasarkan Rajah 3.1, apakah genotip bagi R dan S.
Based m}: Diagram 3.1, what is the genotype of R and 8.
R: f' ...................................................................................
£ 3(a)
S ! { ...................................................................................
[2 markah /2 marks] || | :
4551© 2024 Hak Cipta MPSM Johor [Lihat helaian sebelah
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(b)

()
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Untyg

Nyatakan Hukum Mendel I. o
State Mendel'’s First Law. e
- G (et ordanitng . dikewal oleh Jepasacy. ke S/
s .f.tf'}:!.ﬂ.. daha dovipnda. .. p2lArgan... abl ‘{"""“” N “‘"[“ o
V5% -a"'"'*bf ......................................................................... 3(b)

[2 markah /2 marks]

Lembu Holstein-Friesian merupakan kacukan daripada lembu berbulu warna hitam dan

putih yang dikawal olehgalel kodominan Ale&lmtuk bulu berwarna hitam ialah LY dan
A Pouitn

alel untuk bulu berwamna putih ialah L*

Holstein-Friesien cow is a breed of black fur and white fur, which is controlled by

codominant alleles. The allele for black fur is L¥ and the allele for white fur is L".

Rajah 3.2 menunjukkan induk lembu dengan bulu berwamna hitam dan induk lembu

berwarna putih.
Diagram 3.2 shows the parents of cow with black fur and cow with white fur.

l Lembu putih
White cow

Lembu hitam
Black cow

Lembu tompok hitam putih
Black and white spotted cow

Rajah 3.2
Diagram 3.2

|[Lihat helaian sebelah
SULIT
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Berdasarkan Rajah 3.2, tentukan genotip induk, gamet dan genotip Fi jika induk bulu

Untuk
Kegunaan
Pemeriksa

3(c)

-

Y

berwarna hitam dan bulu berwarna putih dikacukkan.
Based on Diagram 3.2, determine the parental genotype, gamete and F genotype if a
black fur parent and a white fur parent were bred together.
Fenotip induk Bulu hitam X Bulu putih
Parental phenotype Black fur White fur
Genotip induk T, | 5 3
Parental genotype | L |, X S
Gamet
Gamete
Genotip F, ) 1 H Lf
F1 genotype L
[ 3 markah / 3 marks ]
' '-'.l ]Il
4551© 2024 Hak Cipta MPSM Johor [Lihat helaian sebelah
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* : l 10s1Ss. Unt
e Rajah 4(a) dan 4(b) menunjukkan dua peringkat berbeza Gaamm mE o
i Diagrams 4(a) and 4(b) show two different Slages ¥ i
Pasangan kromosom hﬂmﬂlﬂg
Homologous chromosome paus
Rajah 4(a) Rajah 4(b)
Diagram 4(a) Diagram 4(b)
(@) (i) Namakan peringkat meiosis pada Rajah 4(a) dan Rajah 4(b).
Name the stages of meiosis in Diagram 4(a) and Diagram 4(b).
Rajah / Diagram 4(a): ... .;e:f ‘) f”.!ﬁ)ﬁ - I .......................................
Rajah / Diagram 4(b): ............ r”hm i "-ﬁ" ................................... e
_ [ 2 markah / 2 marks ] 2
(i) Nyatakan satu persamaan dan satu perbezaan peringkat meiosis seperti dalam Rajah
4(a) dan Rajah 4(b).
State one similarity and one difference between the stages of meiosis in Diagram 4(a)
and Diagram 4(b).
Keghraan - /remban pablew perbi/n
t I R R P [ s b gL R L e e
f!.plwhm ..... 9 i‘.f.‘fﬂé‘.’@..mﬁ’ﬂ Yo Seatal
W P it v R S s . 4(a)(i1)
ASR5P2p b B Oossm  Noms 2. Pg00m;  piadel b dof . 2
arnkalbe  biomsjon N Ry ks 3.0 Pgah %}

' ' E’ / ‘
proei silary dnlon  boy “¢) T (2 maniah /2 marks ) |2
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(b)

Tak disjungsi adalah kegagalan satu atau lebih pasangan kromosom

homolog untuk berpisah secara normal semasa peringkat kariokinesis. |

Non-disjunction is the failure of one or more pairs of homologous |

chromosomes to separate normally during the stage of karyokinesis.

(i)  Nyatakan maksud kariokinesis.

State the meaning of karyokinesis
feﬂ"\Lﬁjv"f#n Hdufu_}
[ 1 markah / 1 marks ]

(i) Terangkan akibat tak disjungsi kepada gamet yang terbentuk.

Explain the consequences of non-disjunction to the gametes that are formed.

rrengdbotian gpmet nerayugns Slgan Loonoom gan Jid
[ 2 markah / 2 marks |
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(a) Metabolisme merujuk kepada kesemua tindak balas kimia yang berlaku dalam organisma ek
hidup. Metabolisma terbahagi kepada dua jenis iaitu anabolisme dan katabolisme. [ "
Nyatakan jenis metabolisme bagi penguraian glukosa semasa respirasi sel.

Metabolism refer to biochemical reaction in organisms. Metabolism can be divided into
two types which are anabolism and catabolism. State type of metabolism for oxidation of
glucose in cell respiration
W . NI ;2 o aric THPERA
5(a)
[ 1 markah / 1 marks ]

(b) Rajah 5.1 menunjukkan tindakan enzim maltase ke atas substratnya mengikut :

‘Hipotesis mangga dan kunct’.
Diagram 5.1 shows the action of maltase enzyme on its substrate according to the
'Mango and key hypothesis'.
J“LJ*‘“}
P L, M BL' eni-. -
b n}'
Enzyme Enzyme
maltase maltase
Enzim Enzim
mallase maltase
Rajah 5.1
Diagram 5.1
(i) Namakan molekul P dan Q.
Name molecule P and Q.
P b /V\E'Hﬂ“ ...................................
qH ........................... 50))
vl
v TV L L RN N, . RN e . i o
| [z
[ 2 markah / 2 marks ]
4551© 2024 Hak Cipta MPSM Johor [Likat helafan sehelik
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(i) Dengan menggunakan rajah 5.1 di atas terangkan bagaimana ciri maltase mempengaruhi

tindakannya.

Using diagram 5.1 above explain how the characteristics of maltase affect its action.
- pelag e ngp,‘ Lr Jv\ral-f N A

llllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll

---------------------------------------------------------------------------------------------------

iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii

[ 3 markah / 3 marks ]

(c) Buah-buahan segar boleh diproses untuk menghasilkan jus.Buah-buahan dihancurkan
dan diperah sebelum jusnya diekstrak.

Rajah 5.2 di bawah menujukkan isipadu jus yang terkumpul tanpa menggunakan
pektinase dan diperah dengan menggunakan enzim pektinase.Terangkan perbezaan

isipadu jus buah yang terkumpul.

Fresh fruits can be processed to produce juice. Fruits are crushed and squeezed before
the juice is extracted.

\

- Figure 5.2 below shawsllthe;ﬁufufw of juice collected without using pectinase and
squeezed using pectinase "ené};iﬁe. Explain the difference in the volume of fruit juice

cﬂffébred. A ' *

4551© 2024 Hak Cipta MPSM Johor [Lihat helaian sebelah
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ISIPADU JUS BUAHAN SEGAR Wi
AN PEKTINASE EUnaan
YANO DIFERAN TANPA FEKTINASE DAN DENGAN PEIC
[sipadu jus yang dilanmpul (MD)
Vohare of frit juice (i)
350
300
250 —
200
150
100
S0
- Jus buahan segar tanpa pektinase Jus buahan segar dengan pektinase
Fresh fruit juice extract Fresh frult juice extract with
without pektinase pektinase
Rajah 5.2
Diagram 5.2
S gany dperzh donpa  pelfirwe - 50
g . L“;.n P h ﬁ‘ J&’J I#Jr; ----------- k;'-‘ -;: ------------
In: keapra Jet M ek yf?markahfz marks ] :
Total
AS
0
4 ak Ci :
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Untuk

Pemeriksa

yang terlibat dalam acara dalam kejohanan sukan sekolah 2024.

The process of respiration occurs in all living organisms. Diagram 6 shows Ahmad

involved in events in the 2024 school sports tournament.

UIHEF Larre w

Proses respirasi berlaku di dalam semua organisma hidup. Rajah 6 menunjukkan Ahmad ek

6(a)(1)

Berdasarkan pada Rajah 6, nyatakan jenis respirasi bagi aktiviti Ahmad.

(i)
Based on Figure 6, state the type of respiration for Ahmad's activity.

PRPIE PO s

[1 markah/ Imarks]

IBex'Fkan maksudrespuam ?ang dmyla.t.flk_gn. dl.(ﬂ)l(l). . Ld_ .' 9 n 90 S o ncb [
Give the meaning of respiration stated in 5(a(i)
Vky, }fﬂ v j‘-

0000 drary gk dvceibon deryan Retiadpon ok

et el nsker, 'whé’m L’_‘L"W"' [1 markah/ 1marks]

(i)

Pada akhir acara larian 1500m, Ahmad mengalami kekejangan kaki yaﬁg amat sakit
akibat kelesuan otot . Terangkan mengapa kelesuan otot berlaku pada Ahmad.

At the end of the 1500m running event, Ahmad experienced leg cramps which were very

(iii)

painful due to muscle fatigue. Explain why muscle fatigue occurs in Ahmad.

lllllllllllllllllll
llllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll

b ﬁh . .
0 | —_ry h~i LELAY?"J"“ gh;{jcﬂ [2 markah/ 2 marks]

6(a)(iii)

kepodn a7t lohHY G
odo f-

- ObY Lresy o Seem
4 d‘uﬁflﬂ\ ) co f‘l”‘“

- /wlf,“‘ 5"4'0‘"' 1 thon ke
--Feiﬂj"hn il GHIb ‘PAMME:? Y oy Wjﬁh
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(iv) Selepas menamatkan larian, Ahmad bernafas dengan cepat dan dalam untuk beberapa

minit. Terangkan mengapa Ahmad melakukan tindakan sedemikian.

After finishing the run, Ahmad breathes quickly and deeply for several minutes. Explain

why Ahmad did such an action.

iiiiiiiiiiiii

ul'ltuk

F‘!m“n“

6(a)(iv)

pnr)t- [2 markah/ 2 marks]

(b) Aliff tidak melakukan aktiviti pemanasan badan sebelum acara 100 m mengalami
kekejangan otot, berbanding Ahmad yang melakukan aktiviti pemanasan badan sebelum

acara tidak mengalami masalah yang sama. Terangkan mengapa keadaan tersebut

berlaku.

Aliff did not warm up before the 100m event and suffered muscle cramps, compared to

Ahmad who warmed up before the event and did not experience the same problem.

Explain why the situation occurred.

--------------

llllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll

6(b)

-------------------------------------------

[Lihat helaian sebelah
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7 Rajah 7 menunjukkan sejenis piramid ekologi bagi ekosistem padang mmput.
Semakin tinggi ke bahagian atas piramid, semakin kurang jisim kering per unit

kawasan.

. Rajah 7 menunjukkan sejenis piramid ekologi bagi ekosistem padang rumput. Semakin tinggi ke
Diag. bahagian atas piramid, semakin kurang jisim kering per unit kawasan.

Diagram 7 shows a type of ecological pyramid- of grassland ecosystem. Ascending the pyramid, the total
PYral amount of dry mass;per unit area decreases.

2100 kg/ km?* P&
jeknndes

21000 kg/ km? MJ’“‘

F"ﬂ—-f.f

2.1 x 10" kg/ km?

- Rajah 7
Di;:grﬂm 7

(@) (i) Berdasarkan Rajah 7, namakan jenis piramid ekologi itu.

Based on diagram 7, name the type of ecological pyramid.

[1 markah/ 1 marks]

(i) Terangkan perbezaan organisma dalam aras trof pertama denga naras trof kedua

berdasarkan tabiat nutrisinya.

Explain the difference between an organism in the first trophic level and the second

trophic level according to their nutrition.

— Py frof pe Ao, falol A~ P04r0F warpbala Ay A0 kochy

lllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll

- L]
lllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll

Jecovn pw;i'*' [2 markah / 2 marks]

4551© 2024 Hak Cipta MPSM Johor [Lihat helaian sebelah
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7(a)(i)

| 7(a)(ii

(% |
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Ror . (iii) Bina satu rantai makanan. "‘*:Tn"-:..
ey P
Construct a food chain
ko ln
Tuﬁw:.'-h n NH'"B CAN \J’p.f——% Htr 3
hijpa
Ta)(iii)
[1 markah / I marks) ,
(b) (i) Berdasarkan rantai makanan yang dibina di 7(a)(iii), Terangkan bagaimana tenaga
dip'ipdahkan dari satu organisma kepada organisma yang lain
" Based on the food chain constructed in 7(a)(iii), Explain how energy is transferred
from one organism to another.
s %fhfbﬁ . r\:\ghj F{?? ..... J-eﬁﬁ*{,.h . GIJ:D"’ . -f‘:}-fg .L.'eﬂr. P M% .................. ?(b)[l]
g h—’-hﬁ"""‘“ﬂ’r‘"at‘“"‘;ﬁhﬂfﬂhnh ﬁ““’le'\ h.!'."..”.‘.'.ﬂ ..............
" My g iy ban F@h}}&(".‘?ﬂf‘....f:’.'.é ..... o digindehbanll_L3
- J 1 #
i Juin ony Jpof ke 0tk ooy (s Beh 3 kah /3 marks]
Herega l\;u“:f, ke reﬂt.mr‘«ﬂ.
(i)  Didapati populasi pengguna sekunder berkurang dengan drastik kerana diserang
wabak penyakit.
Terangkan kesannya kepada rantai makanan tersebut.
It is found that the secondary consumer population is drastically reduced due to
disease outbreaks.
Explain the effect on the food chain. 7(b)(ii)
" epelei b “mﬂwhch'ﬁh’hrﬂﬂl*fﬁfu“ﬂ o RO B
- lopelen permeloey Seckalmman. g ennsseeees
TALNAR, pED AN, ¥ *"”""Q"L‘M"‘fl*’h'a”*ﬂ"“"- ..... :
il ' T | Total
[2 markah / 2 marks] | A7
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For 8. Rajah 8.1 dibawah menunjukkan sebahagian rantai DNA normal sebelum mutasi. Rajah | untuk
Examiner’s Kegunaan
o 8.1(a) dan Rajah 8.1(b) menunjukkan rantai DNA yang telah mengalami mutasi.
The Diagram 8.1 below shows part of a normal DNA before the mutation. Diagram8.1(a)

and Diagram 8.1(b) shows part of DNA that undergo mutation.

MRNA LU LN Y UJA|C

g acis, D — D — D — D
Amino acids .
Rajah 8.1
Diagram 8.1

-~y ¥ AAA AAA
“aming acioe D — D — D — @D
Amino acids 2 7

Rajah'8.1 (a)
‘Diagram 8.1(a) -

- BBE  AGA FRA RAR
i B8 A8 AR

< hsid amine D —CED @D @D

Amino acids y . 1 ,

- i Y i "4 i F 8 -4 pytia) 1 ; nr SRS

1 Ra_jaﬁgjl(tl’) i | f. -| I.
Diagram 8.1 (b)
4551© 2024 Hak Cipta MPSM Johor g o wadd [L_iI‘:rmt helaian sebelah
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Untuk

- (a) Berdasarkan Rajah 8.1(a), Wil
wer's Pemeriksy
: Nyatakan jenis mutasi gen

Based on Diagram 8.1(a),

State the type of gene mutation

Pes- hﬂ*”“ .......................................................................

&(a)

[1 markah / 1 mﬂ?‘k.i] L
1

(b) Nyatakan jenis mutagen berdasarkan 8 (a).
State the type of mutagen based on 8 (a).
Aois K

..... ‘?' 8(b)

[1 markah / 1 marks] !

(c) Terangkan bagaimana mutasi gen pada Rajah 8.1 (b) berlaku serta kesan disebabkan

oleh mutasi tersebut.

Explain how the gene mutation in Diagram 8.1 (b) occurs and the effects caused by the

mutation.

iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii

lllllllllll

.....................................................................................

- blangn  pervboten do by “‘Jﬁﬂhﬂg‘)ﬂﬂ’ﬂ .........................

iiiiiiiiiiiiiiiiiiii

“ lodn prk ATG dibekorhan 'Leff”“ bdsn TGe 8(c)

lllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll

“ghetilban Qi Gimine yory Secitia - [3 markah / 3 marks] 3
(d) Nyatakan perbezaan antara mutasi gen dengan mutasi kromosom
State the difference between gen mutation and chromosomal mutation
e mea Anfon Freroson
Petebabrn dotay, vidin bes [obabng Fomin dlin sdroblas | 80
2 hL JTJA lhhh h_p’eh' ,ﬂﬁ ........ F.. ;;;;;p: ............................ -
PJ Moyt [2 markah / 2 marks] &
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(e) Puan X mengalami kanser kulit disebabakan oleh faktor persekitaran beliau. Sekiranya

Puan X mempunyai anak, anaknya tidak akan dilahirkan dengan kanser kulit. Terangkan

mengapa.

Mrs X has skin cancer due to her work environment. If Mrs X has children, they will not

be born with skin cancer. Explain why.

lllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll

lllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll

llllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll

[2 markah / 2 marks]
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Bahagian B
Section B

[20 markah]
[20 marks]

Bahagian ini mengandungi dua soalan, Jawab satu soalan.
This section contains two questions. Answer one question

9. Rajah 9.1 merupakan keratan rentas struktur dalaman daun..

Diagram 9.1 shows the cross section of internal layer of a leaf.
Lkel lerkln :
~ ¥y It sires pd epsernrs £hn chn £f: dermms Sanel,
T mimlrorion  tohign moobin re “rzms-y'. ﬁﬂ:fﬂ-
__ kehod ran HShn a EP&M.‘J Saren, Aﬁ' e
“—i‘ HL‘JHI‘H'F‘ ﬁ’nh b k‘qﬂt ohh H‘i\“ﬁﬂm‘l
& \‘ Lapisan epidermis atas F_r-fwhf"ﬂ 9% berbln
Upper epidermis layer
- poront abn bflﬂrﬁj wik %Jfﬂy @fﬁ‘yn
rmotaben b"h"’ Nk yimem
- borapy pesap Herebif = Ln.ghfm, - caby
Lapisan mesofil palisad “* fohosatesy.

Palisade mesophyll laye, Lednndrg o2
- (A ary A/ Mﬂ =
IMJR'T c;nEﬁJ " i 4

= P&k s Wb € rhan
Lapisan me;;a berspan perd J‘a

Spongy mesophyll layer ::ﬁj: i‘*&,&q ’

- Xilew 2) g

Berkas vaskular : : ;
Vascular bundle ‘fhﬁ“ ') hesil -ﬁ-ﬁﬁn e

Lapisan epidermis bawah
Lower epidermis layer

Rajah 9.1
Diagram 9.1

(a) Berdasarkan rajah 9.1, terangkan penyesuaian struktur dalaman daun untuk

fotosintesis
Based on Diagram 9.1, explain the adaptation of internal structure in a leaf to
undergo photosynthesis. [6 markah / 6 marks ]
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(b)  Tanaman temperate seperti anggur dan strawberi adalah tanaman yang mempunyai
permintaan yang tinggi di Malaysia. Selain dari mengimport dari negara luar,
tanaman-tanaman ini juga boleh ditanam di kawasan tanah tinggi seperti Cameron
Highland. Sekiranya persekitaran terkawal dapat diwujudkan, tanaman ini juga
boleh ditanam di kawasan rendah.

Temperate crops such as grapes and strawberry are highly demands in Malaysia.
Other than being imported from oversea, these crops are also planted domestically
in higher region in domestic area such as in Cameron Highland. If controllable

surrounding can be established, the crops can be planted in lower region in

Malaysia

Apakah teknologi yang ada di Malaysia yang membolehkan tanaman ini di tanam
 di kawasan rendah?
" What kmd tnf ré%:&mfugv exist in Malaysia that enables these crops to be planted in
lower regmn H;fffh controllable surroundings?

[ 1 markah / 1 marks]

Terangkan keperluan-keperluan untuk penggunaan teknologi yang dinyatakan di
(b) (1).

Explain the equipments needed in the technology mentioned in (b) (i).

. [ 3 markah / 3 marks]
;) P"’“"ﬁl\ INTY. /Puﬂh-p.l, kaca

~Samler vir wtk rehgivhm pebok g9 henig by ;_
- mendl by jon, %ﬂ.'.l’ﬂ Hh—ﬁ'w’b_"l ‘*;'v Y] 4,: rL}nq

_ b ¢5 wa‘v blh s ban ﬂ Ju}..--'JJ:ﬁ.(JuA.,: o,ri’;....,H§ tin bbn enyn,
J"Pﬂ'ﬁ)’&h don rmmmler 45N U, . ‘ oo 'y | 45 ;
- 9 O gy mentabnyi vk bax Fofeuinens,
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(c¢) Rajah 9.3 menunjukkan hubungan antara keamatan cahaya dengan kadar fotosintesis
dan kadar respirasi dalam tumbuhan.
Diagram 9.3 shows the relationship between light intensity and the processes of

photosynthesis and respiration in plants.

fofosintes)

Absorption ul']

CO2
Penyerapan CO2

Compensation point
Titik pampasan

B
B Light intensity
i o) lﬂ\J: {,kj + ¢,  Keamatan cahaya
Release of CO2 r P }‘- p
Pembebasan || ‘A

- quﬁ’ﬂn ik 'kpui @vag,

- Perirglaton kegisdnn ¢y 44
Wbaj,“'ﬂnq bndn— ﬂdéﬂ!;ﬂk&:’-

Rajah 9.3 knde pEt‘anéWIm“ ki o
Diagram 9.3 — Mdﬁfﬁ-y kil 0 -arven Mox.

CO2

Berdasarkan graf dalam Rajah 9.3 dan tunjukkan perhubungan antara keamatan
cahaya dan hasil tanaman pada titik-titik A, B, C, dan D.

Based on Diagram 9.3 show the relationship between light intensity and the
production of crop yield at points A, B, C, and D.

v) bi A,
s ar v, © &'!ﬂbﬂﬂn | _ &
_pes peri & brlet) 0, S e o0 dbc i
! " ks
_ Rowatre abyn T, U) 3 i bl fa st i 9 erkah /10 )

Lran J-L'" oA O, 9 ‘L'Lﬁi”ﬁn J&hﬂd ff;lrr“m:

3y Y i -.Jq‘logiﬂ."h Jergya ﬁ)l"ﬁﬂklj
' ' Jf.h. rcapfrg-;, 1Lh 'lUL erJ.. 99" ¢ Ul .
_ Pakne v dgnrslen b

- T FHM 5 | farah-on
p. B oy Wbk (eRinER
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10. Rajah 10.1 menunjukkan aktiviti pergerakan pada manusia.

Diagram 10.1 shows movement activities in a human.

Sendi R
Joint R
Q
P
Posisi X Posisi Y
Position X Position Y
Rajah 10.1
Diagram 10.1
(a) Berdasarkan Rajah 10.1,
Y - b e )
Based on Diagram 10.1, PPy Pr@e@lﬂh ’wfm be Jemug AA

(1) Terangkan fungsi sendi R. e S'fd)"itn J‘”.} an okt c!. L. 2lod I, }em[o_-:
Explain the function of joint R.MM (wla-

- Cn-"l\ !F“d\' ’3'35"9 [ 2 markah /2 mar.f:l.sl‘ ] |

#2449 @- oot

(ii) Huraikan tindakan otot, tulang dan  tendon semasa posisi Y.

Jeara Describe the action of muscles, bones and tendons durin pm,'u"ﬂn Y.
.0 (e findbl Aniagond . mﬁg "l h-[’#/rl 3 &M§4 markah / 4 marks]
5 ﬂfr p /,PJ MJEP ﬂbw IQJ‘”\,\ & laf yhny o .
- A dorni bon d’p‘n#“"n ke 'fu‘("g sl —ode} buey VT | |
-—J‘vl- itan  ditando nelaln, fendn : 1 b i |
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(b) Burung terbang menggunakan sayapnya. Tindakan otot dan tulang pada sayap
membolehkan burung menghasilkan daya tujah ke atas. Rajah 10.2

menunjukkan sistem rangka pada seekor anak burung yang tidak mengalami

perkembangan yang sempurna semasa proses pertumbuhan.

Birds fly using wings. Action of muscles and bones at the wings exert an

upthrust. Diagram 10.2 shows the skeletal system of a bird that does not fully

developed in the growth process.

Rajah 10.2
Diagram 10.2

Kenalpasti otot P dan otot Q. Terangkan kesan keadaan sayap yang

ditunjukkan terhadap pergerakan burung tersebut.

fdenryﬁa musc!e P and muscle Q. Explain the effects of the condition of wings

shown to rhe movement of the bird.

Y iﬁ‘{-"\ PLLJ"’I'?'\“] Y"Fj’( c,h“ Q- iﬁh[ﬂ rl”ﬁrﬂu |.|"'¢J""

ok tl,
11s Q peverm 7
ot { et th e TRl L dia
3! Q $ll 'Lf"'”’bmh e '-
! ~
:‘f’ "“J” N Cb""l"""' Q A2 -

SO
4o 1:“4?& ey CUlen cglosnn wil be2y

g Qoo LSk Ry
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(c) Rajah 10.3 menunjukkan pergerakan bagi seekor ikan dan cacing tanah.

Diagram 10.3 shows the movement of a fish and an earthworm.

pe))Esz )

Rajah 10.3
Diagram 10.3

Banding bezakan sistem rangka bagi kedua-dua organisma tersebut.

Compare and contrast the skeletal system in both organisms.

Perdmr~ran
Dl { Kem '@’DL"
e Ul sgnirn Lo

o1
— ey KPoD
helen Ko SCOm R Y

[ 5 markah / 5 marks ]
ok A7 John gl ko tCenpid o

bon Criiny ol
“ tindo) L [efm | POt Ndresmml
~ Ch AoV Lele fon I"\-Ehymllﬂ kao sﬂc@ - pﬁr‘,& AiJrostonyl resy Cbrlla, &1k L9
- 04 oM -9 ¥t Inle dan e Sul,
~Pargenbn  rwq Gty ugedla. Jin gelmbon }f’ﬂ'*‘f-’fl
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(d) Seorang penunggang motosikal telah mengalami kemalangan dan patah tulang
femur. Pakar ortopedik yang merawatnya telah mencadangkan beliau menjalani
rawatan baharu dengan menyuntik larutan tiub nano karbon pada tulang yang patah
seperti dalam Rajah 10.4.

A motorcyclist had an accident, and his femur was fractured. The orthopaedic who
treated him suggested a new treatmen by injecting a solution of carbon nanotubes at

the fractured bone as shown in Diagram 10.4.

Tiub nano karbon (CNT) adalah sejenis logam yang berfungsi sebagai perancah
untuk pertumbuhan tisu tulang. CNT digunakan untuk pertumbuhan semula
tulang kerana sifat berat, kekuatan dan menyamai komponen utama tisu tulang.
Carbon nanotubes (CNT) is a type of metal serves as scaffolding for bone tissue
growth. CNT are used for bone regeneration because of the weight properties,

strength and similar to the main components of bone tissue.

Tiub nano karbon
Carbon nano tube

Tulang patah
Fractured bone

‘Perancah
Scaffold
Rajah 10.4
Diagram 10.4

Bincangkan kebaikan dan keburukan teknik tersebut.

Discuss the cidvanfages'ﬁnd disadvantages of the technique.

[ 5 markah / 5 marks
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Bahagian C
Section C
[20 markah]
[20 marks]
Answer all quéstiuns in this section.

Jawab semua soalan dalam bahagian ini

i1 Rajah 11.1 menunjukkan graf keimunan bagi suntikan vaksin.

Diagram 11.1 shows a graph of immunisation for vaccine injection.

Kepekatan antibodi
Concentration of antibody

Aras keimunan
Immunity level

Masa (minggu)

] 10 20 30' 40' Time (weeks)

!

Suntikan pertama Suntikan kedua
Ist injection 2nd injection

Rajah 11.1
Diagram 11.1

a) i. Nyatakan jenis keimunan yang diperolehi apabila mendapatkan suntikan
vaksin.
State the type of immunity that is obtained by the vaccine injection.
[1 markah / Imark]
ii. Terangkan bagaimana aras keimunan dapat dicapai setelah mengambil suntikan

vaksin.

Explain how immunity level is obtained when vaccine injection is taken.

[5 markah / I marks)
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(®) Rajah 11.2 menunjukkan poster kempen menggalakkan penyusuan susu ibu.

Diagram 11.2 shows a poster of a breastfeeding campaign.

PENYUSUAN SUSU IBU |

BREASTFEEDING

BAIK UNTUK BAY]I, BAIK UNTUK IBU
GOOD FOR BABY, GOOD FOR MOM |

Rajah 11.2
Diagram 11.2

Wajarkan kempen tersebut.

Justify the campaign.
[6 markah / 6 marks]

(c) Penyakit berjangkit adalah disebabkan oleh patogen yang berada dalam
persekitaran kita. Terdapat patogen yang menjangkiti melalui air, udara, dan juga
melalui sentuhan.

Huraikan langkah-langkah yang boleh diambil untuk mengawal penyebaran
penyakit berjangkit.

Contagious diseases are caused by pathogens that exist in our environment.
There are pathogens that can infect through water, air and also through contact.

Describe ways that can be taken to control the spread of contagious diseases.
[8 markah / 8 marks]

KERTAS PEPERIKSAAN TAMAT
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