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5 Fig. 5.1 shows plant c2lls in stages of mitosis,

cell gt the start
of prophase

(a) Individual chromosomes cannot be seen in the cell at the start of prophasa. Changes to the
chromatin occur so that by late prophasa chromosomes are claarly visibla,

(I} Outline what occurs during early prophase so that chromosomes become visible in late
prophase.

B.ne.chomaetin. cmelenses..and..colls
Qg early.. propnase.

re of the chromesome in late prophase.

oo, S5t Cnomatiols. are. otmoned.
n. EﬂEﬂD{’h%m.ﬁif‘i’}lE CeNtYNEN..,. SEds.........
2. Feebhipadeseands B mtﬂchwhmm .............

,.,..EP..IJ.'Z.E.:".QQJ?E..E..Q#F f-;—w mfg:mm&z’er Jz‘rgm:a:j
L. attached oLt e, 0L0T08....
..,rrm&h bm...ﬁrze Same.Lengdt . )

5(a)(i)

5(a)(ii)

5(b)

5(c)
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Your
Mark

)

Q5
(a)(i)

MIDDLE Low

Mark scheme

coiling / supercoiling / condenses / condensation ;
A become shorter and thicker R contracts [1]

(a)(ii)

accept from labelled diagram

two chromatids ;

identical / sister, chromatids ;

joined by a centromere ; A kinetochore

one from
(reach chromatid) DNA complexed with protein
histone proteins / histones ;

telomeres at end of chromatids [max 3]

metaphase versus anaphase

idea of single chromosome of two chromatids versus two separated
chromatids / daughter chromosomes

e.g. two chromatids versus, one chromatid / one daughter

chromosome ; sister chromatids joined at centromere versus

chromatids separateddistance between sister chromatids zero versus

increasing distance between chromatids share a centromere versus

do not share a centromere / centromere divides

two DNA molecules versus one DNA molecule ;

at, equator / metaphase plate versus towards / at, poles ; R centre R
ends

linear / straight versus V shape / AW ; [max 2]

acts at target cell ;

binds to receptor ; R receptor cells allow ecf for other mps

R trapped / caught

A receptor complementary (shape) for cytokinin
A cytokinin fits into receptor this is also mp2

A recognition of cytokinin by receptor

receptor (located) in, cell surface / plasma, membrane ;

A cell membrane A phospholipid bilayer A transmembrane receptor
sets off / AW, response in the cell / described response(s) ; e.g.
triggers secondary messenger

activates enzymel(s)

| signals / causes / stimulates, cell to divide / cytokinesis

(acts) extracellularly / extracellular signal or (acts) intracellularly /

intracellular signal ; must be in context of candidate’s answer
[max 3]
[Total: 9]

ref. specificity ;

EXAMINER MARK

SCHEME

COMMENTS




(b) State two differences batween the chromosome at metaphase and the chromosome at late
anaphase,
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A become shorter and thicker R contracts
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(a)(ii)

accept from labelled diagram

two chromatids ;

identical / sister, chromatids ;

joined by a centromere ; A kinetochore

one from
(reach chromatid) DNA complexed with protein
histone proteins / histones ;

telomeres at end of chromatids [max 3]

metaphase versus anaphase

idea of single chromosome of two chromatids versus two separated
chromatids / daughter chromosomes

e.g. two chromatids versus, one chromatid / one daughter

chromosome ; sister chromatids joined at centromere versus

chromatids separateddistance between sister chromatids zero versus

increasing distance between chromatids share a centromere versus

do not share a centromere / centromere divides

two DNA molecules versus one DNA molecule ;

at, equator / metaphase plate versus towards / at, poles ; R centre R
ends

linear / straight versus V shape / AW ; [max 2]

acts at target cell ;

binds to receptor ; R receptor cells allow ecf for other mps

R trapped / caught

A receptor complementary (shape) for cytokinin
A cytokinin fits into receptor this is also mp2

A recognition of cytokinin by receptor

receptor (located) in, cell surface / plasma, membrane ;

A cell membrane A phospholipid bilayer A transmembrane receptor
sets off / AW, response in the cell / described response(s) ; e.g.
triggers secondary messenger

activates enzymel(s)

| signals / causes / stimulates, cell to divide / cytokinesis

(acts) extracellularly / extracellular signal or (acts) intracellularly /

intracellular signal ; must be in context of candidate’s answer
[max 3]
[Total: 9]

ref. specificity ;

EXAMINER MARK

SCHEME

COMMENTS




5  Fig. 5.1 shows plant calls in stages of mitosis.

call at the start
of prophase

chromosome at
late anaphase

(a) Individual chramosomes cannot be seen in the cell at the start of prophase. Changes to the
chromatin cecur so that by |ate prophass chromosomes are claarly visibla.

(i) Outiine what occurs during early prophase so that chromosomes become visible in late
prophase.
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)

Q5
(a)(i)

MIDDLE Low

Mark scheme

coiling / supercoiling / condenses / condensation ;
A become shorter and thicker R contracts [1]

(a)(ii)

accept from labelled diagram

two chromatids ;

identical / sister, chromatids ;

joined by a centromere ; A kinetochore

one from
(reach chromatid) DNA complexed with protein
histone proteins / histones ;

telomeres at end of chromatids [max 3]

metaphase versus anaphase

idea of single chromosome of two chromatids versus two separated
chromatids / daughter chromosomes

e.g. two chromatids versus, one chromatid / one daughter

chromosome ; sister chromatids joined at centromere versus

chromatids separateddistance between sister chromatids zero versus

increasing distance between chromatids share a centromere versus

do not share a centromere / centromere divides

two DNA molecules versus one DNA molecule ;

at, equator / metaphase plate versus towards / at, poles ; R centre R
ends

linear / straight versus V shape / AW ; [max 2]

acts at target cell ;

binds to receptor ; R receptor cells allow ecf for other mps

R trapped / caught

A receptor complementary (shape) for cytokinin
A cytokinin fits into receptor this is also mp2

A recognition of cytokinin by receptor

receptor (located) in, cell surface / plasma, membrane ;

A cell membrane A phospholipid bilayer A transmembrane receptor
sets off / AW, response in the cell / described response(s) ; e.g.
triggers secondary messenger

activates enzymel(s)

| signals / causes / stimulates, cell to divide / cytokinesis

(acts) extracellularly / extracellular signal or (acts) intracellularly /

intracellular signal ; must be in context of candidate’s answer
[max 3]
[Total: 9]

ref. specificity ;

EXAMINER MARK

SCHEME

COMMENTS




(b) State two differences between tha chromosomes at metaphase and the chromosome at late
anaphasa.
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{c) One of the functions of a plant hormone known as cytokinin is to act as a cell signalling
mdacula and promote cytoxinesis.

Suggest how cytokinin acts as a cell signalling molecule.
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Q5
(a)(i)

MIDDLE Low

Mark scheme

coiling / supercoiling / condenses / condensation ;
A become shorter and thicker R contracts [1]

(a)(ii)

accept from labelled diagram

two chromatids ;

identical / sister, chromatids ;

joined by a centromere ; A kinetochore

one from
(reach chromatid) DNA complexed with protein
histone proteins / histones ;

telomeres at end of chromatids [max 3]

metaphase versus anaphase

idea of single chromosome of two chromatids versus two separated
chromatids / daughter chromosomes

e.g. two chromatids versus, one chromatid / one daughter

chromosome ; sister chromatids joined at centromere versus

chromatids separateddistance between sister chromatids zero versus

increasing distance between chromatids share a centromere versus

do not share a centromere / centromere divides

two DNA molecules versus one DNA molecule ;

at, equator / metaphase plate versus towards / at, poles ; R centre R
ends

linear / straight versus V shape / AW ; [max 2]

acts at target cell ;

binds to receptor ; R receptor cells allow ecf for other mps

R trapped / caught

A receptor complementary (shape) for cytokinin
A cytokinin fits into receptor this is also mp2

A recognition of cytokinin by receptor

receptor (located) in, cell surface / plasma, membrane ;

A cell membrane A phospholipid bilayer A transmembrane receptor
sets off / AW, response in the cell / described response(s) ; e.g.
triggers secondary messenger

activates enzymel(s)

| signals / causes / stimulates, cell to divide / cytokinesis

(acts) extracellularly / extracellular signal or (acts) intracellularly /

intracellular signal ; must be in context of candidate’s answer
[max 3]
[Total: 9]

ref. specificity ;

EXAMINER MARK

SCHEME

COMMENTS
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§ Fig. 5.1 shows plant cells in stages of mitosis.

chromosome (a)(i) coiling / supercoiling / condenses / condensation ;
at metaphase 5(a)(i) A become shorter and thicker R contracts [1]

(a)(ii) accept from labelled diagram

two chromatids ;

identical / sister, chromatids ;

joined by a centromere ; A kinetochore

chromosome at one from

late anaphase (reach chromatid) DNA complexed with protein

histone proteins / histones ;

telomeres at end of chromatids [max 3]

call at tha start
of prophasa

5(a)(ii)

(b) metaphase versus anaphase

idea of single chromosome of two chromatids versus two separated
chromatids / daughter chromosomes

e.g. two chromatids versus, one chromatid / one daughter

chromosome ; sister chromatids joined at centromere versus

chromatids separateddistance between sister chromatids zero versus

increasing distance between chromatids share a centromere versus

(i) OCutline what eceurs during early prophase so that chromosomes become visible in late do not share a centromere / centromere divides
prophase, two DNA molecules versus one DNA molecule ;

_dne mucléor envelgpe. | breaks down - Hhe  ehromoSames. . 5(b) Z%dZQUator/ metaphase plate versus towards / at, poles ; R centre R

{a) Individual chromosomes cannct be seen in the cell at the start of prophase. Changes o the
chromatin cocur so that by late prophase chromosomas are clearly visible.

_____ are _vighle dug 4o breakdown of nqgiig_'g_[_"gﬂﬁli_;ﬁmmﬂﬁnm1ﬁn . linear / straight versus V shape / AW ; [max 2]
dlisappeenanict - (c) acts at target cell ;
....................................................................................................................................... i1] binds to receptor : R receptor cells allow ecf for other mps
(i) Describe the structure of the chromesama in late prophase. N R trapped / caught N
ref. specificity ; A receptor complementary (shape) for cytokinin

Ehrecnatids joned toaether ot dhe ceotramert, fe. mele o chronasenme. A cytokinin fits into receptor this is also mp2
A recognition of cytokinin by receptor

a!DL-J‘-\J
..Jhe_chramesomes. are. lying.. freely. .andlmeiing. mwerds. dhe 5(c) receptor (located) in, cell surface / plasma, membrane :
A cell membrane A phospholipid bilayer A transmembrane receptor
Gemer Ao move o meraphasel...... e

sets off / AW, response in the cell / described response(s) ; e.g.
triggers secondary messenger

activates enzymel(s)

| signals / causes / stimulates, cell to divide / cytokinesis

(acts) extracellularly / extracellular signal or (acts) intracellularly /

.................. intracellular signal ; must be in context of candidate’s answer
[max 3]
[Total: 9]

EXAMINER MARK
COMMENTS SCHEME




(B) State two differences between the chromosome at mataphase and the chromosome at lale
anaphase, '

(e} One of the functions of a plant hormone known as cytokinin is to act as a cell signalling
. molecule and promote cylokinesis. e

Suggest how cytokinin acts as a cell signalling molecule.
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[Total: 9]
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Q5
(a)(i)

MIDDLE Low

Mark scheme

coiling / supercoiling / condenses / condensation ;
A become shorter and thicker R contracts [1]

(a)(ii)

accept from labelled diagram

two chromatids ;

identical / sister, chromatids ;

joined by a centromere ; A kinetochore

one from
(reach chromatid) DNA complexed with protein
histone proteins / histones ;

telomeres at end of chromatids [max 3]

metaphase versus anaphase

idea of single chromosome of two chromatids versus two separated
chromatids / daughter chromosomes

e.g. two chromatids versus, one chromatid / one daughter

chromosome ; sister chromatids joined at centromere versus

chromatids separateddistance between sister chromatids zero versus

increasing distance between chromatids share a centromere versus

do not share a centromere / centromere divides

two DNA molecules versus one DNA molecule ;

at, equator / metaphase plate versus towards / at, poles ; R centre R
ends

linear / straight versus V shape / AW ; [max 2]

acts at target cell ;

binds to receptor ; R receptor cells allow ecf for other mps

R trapped / caught

A receptor complementary (shape) for cytokinin
A cytokinin fits into receptor this is also mp2

A recognition of cytokinin by receptor

receptor (located) in, cell surface / plasma, membrane ;

A cell membrane A phospholipid bilayer A transmembrane receptor
sets off / AW, response in the cell / described response(s) ; e.g.
triggers secondary messenger

activates enzymel(s)

| signals / causes / stimulates, cell to divide / cytokinesis

(acts) extracellularly / extracellular signal or (acts) intracellularly /

intracellular signal ; must be in context of candidate’s answer
[max 3]
[Total: 9]

ref. specificity ;

EXAMINER MARK

SCHEME

COMMENTS
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