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No.

Kritetia pemarkahan

Markah

8.a

Dapat menamakan pembahagian sel P dan Q
Able to name the cell divisions of P and Q

Jawapan
Answer

P : Mitosis / Mitosis
Q : Meiosis / Meiosis

Dapat menerangkan bagaimana pembahagian sel Q boleh
mengekalkan bilangan kromosom.

Able to explain how cell division Q can maintained the number of
chromosomes.

Jawapan
Answers

P1:Pembahagian sel yang berlaku dalam organ pembiakan.
Cell division that occurred in reproductive organ.

P2:Menghasilkan gamet yang mempunyai bilangan kromosom separuh
(haploid) daripada bilangan kromosom sel induknya.(diploid)
Produce gametes that have half number of chromosomes than the
number of chromosomes of the parent cell.

]

Dapat melukis dan melabel dengan betul.
Able to draw and labelled the anaphase stage.

Contoh jawapan
Sample answers

Sentriol/Centriole

| Gentian gelendong/spindle

Kromosom
analk/daughter
chromosome

Draw - 1
Label - 1

Dapat nyatakan penyakit genetik
Able to state the genetic disorder

Jawapan
Contoh
Sindrom Down




14

Down'’s Syndrome

d.ii

Dapat menerangkan bagaimana individu mendapat penyakit
genetik tersebut
Able to explain how the individual get the genetic disease.

Contoh jawapan
Sample aswers

P1:Gentian gelendong gagal berfungsi ketika anafasa [ atau anafasa I1.
Spindle fibres fail to function during anaphase I and anaphase 11,
P2 : Kromosom gagal berpisah(tak disjunksi)
Chromosome fail to separate
P3: Gamet mempunyai bilangan kromosom tidak normal( 22atau 24
kromosom)
Gametes have an abnormal number of chromosomes
Mana-mana
dua P
Any two P

Jumlah




| Item Scoring Criteria Mark
Num. S ; !
5(a) Able to name stage X and stage Y !
Answer: ' '
Stage X: Prophase I b |
Stage Y Metaphase | [ = 1|
S(b)() | Able to identify type of cell division ;
Answer: Meiosis l
|
_Sfb)(n) Able to give one reason for the answer in 5(b)(i) ."
i
Suggestion answer: .
P1; crossing over occurs in the cell division _ 9
P2: homologous chromosomes are arranged side by side’at the
equatorial plane -
s N
B 3
5(c) | Ablc to state two differences between the division in cell Q and cell P.
Sugeested answer e S
Cell Q —_ cell?
Di: no synapsis occurs Synapsis occurs in prophase I
| prophase stage __|stage .
D2: chromosome align at the | Homologous chromosomes pair | | |
equatorial plane align at the equatorial plane |
D3: one phase of cell division | Two phase of cell division I
_D4:produce two daughter cells Produce four daughter cells I
D5:  diploid chromosome in | Haploid chromosome in
daughter cell daughter cell I | Maks
Dé6: involve (in production of) [ Involve (in production of) | 2
| somatic cell gamete S 3 I
5(d) | Able to explain how tissue culture technique can ensure all the orchid i
offspring are the ones with red flowers. E
E
Suggested answers: |
P1: (tissue culture technique) is the application of cell division by 1|
mitosis
P2: the daughter cells produced by mitosis will have the same genetics ]
content like the parent cells
P3: this ensure that all the orchid offspring produced have the same l
characteristics as the parents. | Maks
P4: No mixing of genetics content from other parent plant 1 3
- | |
_Total] 8




SOALAN

NO

CADANGAN JAWAPAN

MARK
AH

JUMLAH
MARKAH

5

(a)()

Meiosis / Meiosis

(a)(i1)

Pl : Kromosom homolog berpasangan / sinapsis
berlaku (membentuk bivalen/tetrad)
The pairing of homologous chromosomes/
synapsis occurs (forms bivalent/tetrad)
P2 : Proses pindah silang antara kromatid bukan seiras
/ kromosom homolog berlaku
The crossing over between non-identical
chromatids / homologous chromosomes takes
place.

(b)(i)

Sindrom Down / Down Syndrome

(b)(ii)

F : Jialah gentian gelendong / J is spindle fibres

P1 : Struktur J / gentian gelendong gagal berfungsi /
terbentuk ketika / meiosis 1 / anafasa I /anafasa 11
J structure / the spindle fibers fail to function /
develop during meiosis 1/ anaphase 1 /anaphase 1I.

P2 : Kromosom ke-21 gagal berpisah // tak disjunksi
kromosom ke-21 berlaku
The 21" chromosome fails to separate //
nondisjunction of 21*' chromosome occur

P3: Menghasilkan gamet dengan dua salinan kromosom
pada kromosom ke-21
Produces gametes with two copies of the
chromosome on 21*' chromosomes

P4 : (Apabila) persenyawaan antara gamet normal (23
kromosom) dan gamet abnormal (24 kromosom)
berlaku, zigot akan mempunyai 47 kromosom // 3
kromosom pada kromosom ke-21
(When) fertilization between a normal gamete (23
chromosomes) and an abnormal chromosome (24
chromosomes) occurs, the zygote will carry 47
chromosomes // 3 chromosomes at 21" chromosome

F dan mana-mana 3P
F and any 3P

Jumlah markah




[ No.

Kriteria Pemarkahan / Scoring Criteria

Markah
Mark

Item

11(a)

Dapat menerangkan apa yang bcrllnku semasa fasa X
Able to explain what happen during phase X

Cadangan jawapan / Suggested answer:

Gl

P1: sintesis protein / organel baru

P1: synthesized a new prolein | organelles
P2: kadar metabolisma sl tinggi

P2: the metabolic rate of the cell is high

S

P3: mensintesis DNA

P3: synthesizing of DNA

P4: DNA mengalami replikasi

P4: DNA undergoes replication

P5: membentuk duplikasi kromosom // setiap kromosom mengandungi
dua kromatid seiras / kromatid kembar

P5: form duplicated chromosome // each chromosome consist of two
identical chromatids / sister chromatids

G2
P6: pengumpulan tenaga
P6: accumulation of energy
Mana-mana 3
Any 3

3

11(b)(1)

Dapat menerangkan mengapa semua anak pokok yang terhasil adalah
seiras dari segi genetik dengan tumbuhan induk

Able to explain why all the offspring produced are genetically identical
to their parent’s plant.

Cadangan jawapan / Suggested answer:

F: teknik P ialah kultur tisu / pengklonan

F: technique P is tissue culture / cloning

P1: (anak pokok) ialah klon

P1: (Plant offspring) is clone

Pzd Ill:cmpunyai maklumat / bahan genetik / DNA yang sama dengan
mdau

P2: have same DNA / genetic material / content to the parent
P3: tiada variasi

P3: no variation

P4: melibatkan mitosis sahaja / meiosis tidak berlaku

P4: involve mitosis only / meiosis cannot occur

P5: pembiakan ascks

P5: asexual reproduction
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P6: tiada pindah silang // tiada persenyawaan rawak // tiada pengaturan
bebas kromosom

P6: no crossing over // no random fertilisation // no independent
assortment of chromosome

P7: mutasi tidak berlaku

P7: mutation does not occur

11(b)(ii}

Dapat membincangkan kebaikan dan keburukan teknik P
Able 1o discuss the advantages and disadvantages of techniqite P

Rubrik / Rubric:

C1 —kebaikan: sekurang-kurangnya 1
C1 — advantage: at least 1

C2 — keburukan: sekurang-kurangnya 1
C2 - disadvantage: at least 1

Cadangan jawapan / Suggested answer:
Cl
Pl: semua ciri-ciri yang baik daripada induk dapat dikekalkan pada
anak pokok // menghasilkan klon yang mempunyai ciri-cir yang
diingini
P1: all the good characteristics of parents can be maintained in the
offspring // produces clone with desirable characteristics

P2: (penghasilan anak pokok) tidak bergantung kepada musim buah-
buahan // plantlet / anak pokok boleh dihasilkan sepanjang tahun
P2: (seedling can be produced) without depending on the fruiting
season // plantlet / seedling can be produced all year long

P3: meningkatkan hasil tanaman / pendapatan
P3: increase the crop yield | income

P4: menghalang kepupusan spesis
P4: prevent extinction of species

P5: untuk membantu proses pembiakan bagi pokok yang mempunyai
bunga uniscks / pembiakan aseks

PS5: to assist the reproduction process of the plant with the
unisexual flower // asexual reproduction

c2
P6: memerlukan kepakaran / keadaan yang steril
P6: required expertise / sterile condition

P7: mempunyai daya rintangan terhadap penyakit / serangga perosak
yang sama // jika satu tumbuhan discrang penyakit / perosak,
semua anak pokok / klon akan dijangkiti
P7: have same resistance to the disease / pests // if one plant is
attacked by disease / pests, all offspring / clones will be infected

17




' PS: tiada variasi / pemilihan semulajadi / tidak dapat menghasilkan
| baka / varicti baru / "
- PS: no variation / natur al selection / unable to produce a new breec
variety

|

- Dapat mencrangkan teknik penghasilan daging ruminan dengan betul
| Able to explain the technique to produce ruminant meat correc tly

' Rubrik / Rubric:

' C1 — nama teknik - | markah

' CI - technique name — 1 mark

‘ C2 - penerangan teknik — maks 3 markah

' C2 - explanation technique — max 3 marks

Cadangan jawapan / Suggested answer:

(stem cells) are cultured in petri dish / cultured medium
4: yang mengandungi nutrien / dalam keadaan steril
- with contain nutrien / sterilize condition
: (sel stem) membahagi secara mitosis
5: (stem cells) divide by mitosis
6: Gentian otot terbentuk
6: muscle fibres are formed

|

l

c1

' P1: Teknik pengkulturan (daging)

{ Pl: (Meat) culturing technique

| Reject: Pengklonan / Cloning

@

' P2: sel stem dari haiwan di ambil

" P2: stem cells from animal are taken

1 P3: (sel stem) dikultur dalam pring petri / medium kultur
P3:

|

5

|

IXIZIEI

e ————

Jumlah / Toral
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. __T"______}'l_ﬂ.g_"____laf.|
|| Driagram T shows the different stages in a cell divislan

Rajsh 7/ Diggram 7

(@ | () | Namakan perngkat ? dan jess pembahagian sel yang ditonukkan daam |

Raj:h?

T ;Pmngl-:zlP... Metafasa | Z’.’:’.’.’.’.“.’.’f.’:’.;’?

'SrageP
mm% Meiosis

(u) | Nyatakan kepentingan peringkat P.

| State the importance of stage P.

- Menghasilkan variasi kepada sel anak
- Memastikan kromosom homolog
membahagi dengan sama rata

() | (1] Pendedshan kepada radiasi sinar X menyebabkan motasi berlaku semasa
- proses pembahagian sel tersebut,
| Situasi i menyebabkan pasengan kromosom M tidak berpisah.
|\ Exposure to X-Ray radiation causes mutation during the cell dvision,

* This situation causes the pair of chromosome M not separated.

Nl s ot st
* Name the type of mutation,
Mutasi kromosom

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

(1) | ngknpkmraphhdm-duasclamkyangakmtu‘bmmkpadammgymg
. disediakan di bawah,

Congﬁefe the diagram for the two daughter cells which will be formed in rhe :

spdm provided below.

AL

ATAU /OR

4% A

i (¢) | Seorang wamita menglidap kanser dan telah mewjalani rawatan radioterapi |
| melahirkan bayi yang mengalami Sindrom Down.
|Awmwﬁhcmcerm:dhanmdergommdmfhwapy treatment gave birth to a |

| Down’s Syndrome baby.
l Wajarkan kesan rawatan radioterapi yang menyebabkan sindrom tersebut.
|.Iusﬂ.ﬁ: the effect of radiotherapy treatment that causes the syndrome.
- Radiasi ialah mutagen yang digunakan dalam rawatan
radioterapi // menyebabkan ketidaknormalan semasa
meiosis.
Gentian gelendong musnah/ gagal berfungsi ketika

anafasa | / anafasa |l

- Kromosom homolog gagal berpisah ketika anafasa |
/ kromatid kembar gagal berpisah ketika di anafasa
I // tak disjunksi berlaku.

-  Gamet mempunyai bilangan kromosom tidak normal

/ berkurang/n+1 / n-1.

Gamet tidak normal bersenyawa dengan gamer

normal.

Menghasilkan zigot yang tidak normal / kromesom
tambahan pada set 21 / trisomy 21/ 47 bilangan

kromosom




