BIOLOGY ¢ CLASS 11

CHAPTER 10

Cell Cycle and Cell

Division
@

NCERT SOLUTIONS




EXERCISE SOLUTIONS: QUESTIONS 1-4

. What is the average cell-cycle span for a mammalian cell?

Answer: About 24 hours for a typical human cell in culture; the duration varies with cell type
and conditions.

. Distinguish cytokinesis from karyokinesis.

Answer: Karyokinesis—division of the nucleus and chromosomes.

Cytokinesis —division of the cytoplasm, usually after karyokinesis, producing separate
daughter cells.

. Describe the events taking place during interphase.

Answer: Gy: cell growth, normal metabolism, RNA/protein sgn’chesis and organelle duplication —
S: DNA replication and centriole duplication; DNA doubles but chromosome number does not —
G,: further growth, protein swthesis and preparation for mitosis.

. What is Go (quiescent phase) of the cell cycle?

‘nswer: Gy is a non-dividing state entered from Gy. Cells remain metabolically active but do not

prepare for division. Some can re-enter the cycle after stimulation; others remain permanently
differentiated.



EXERCISE SOLUTIONS: QUESTIONS 5-6

5. Why is mitosis called equational division?

Answer: During mitosis, sister chromatids separate equally so each daughter nucleus receives the

same number and kinds of chromosomes as the parent nucleus. Therefore chromosome number
is maintained.

2N parent —— two 2N daughter cells

6. Name the stage of the cell cycle at which each event occurs.

Answer:

S. No. Event Stage of cell cycle
(i) Chromosomes move to the spindle equator. Metaphase of mitosis.
(i) Centromeres split and chromatids separate. Anaphase of mitosis.
(iii) | Homologous chromosomes pair. Zygotene of prophase I.
(iv) | Crossing over occurs between homologous chromosomes. Pachytene of prophase 1.

Chiasmata become clearly visible later, during diplotene.



EXERCISE SOLUTION: QUESTION 7

7. Describe (a) synapsis, (b) bivalent and (c) chiasmata. Draw a diagram.

Answer: (a) Synapsis is the close pairing of homologous chromosomes during zygotene of prophase I.
(b) A bivalent is the paired homologous-chromosome unit. Because each homologue has two sister
chromatids, it contains four chromatids and is also called a tetrad.

(¢) Chiasmata are X-shaped points seen during diplotene where non-sister chromatids remain
attached after crossing over.

homologous chromosomes synaptonemal complex non-sister chromatids
A "\ chuasma

bivalent = Z chromatids

separate homologues synapsis chiasma after crossing over

maternal paternal
homologue homologue




EXERCISE SOLUTIONS: QUESTIONS 8-9

8. How does cg‘cokinesis in plant cells differ from that in animal cells?

Answer: Animal cell (centripetal cytokinesis)

Contractile ring

Cleavage furrow

A contractile ring forms a cleavage furrow that
deepens from the outside inward — centripetal cytokinesis.

Plant cell (centrifugal cytokinesis)
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Golgi-derived vesicles

Golgi-derived vesicles fuse at the centre to form a cell plate
that grows outward and joins the parental wall — centrifugal cytokinesis.

9. Give examples where the four daughter cells from meiosis are equal in size and where they are unequal in size.

Answer: £ qual in size: Spermatogenesis usually forms four similar

spermatids; microsporogenesis in an anther commonly
forms a tetrad of four similar microspores.

00 Tetrad of four
microspores
oo (equal in size)

Unequa( in size: Oogenesis forms one large ovum and small
polar bodies because cytoplasm divides unequally.

@4———— Polar body
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