CHAPTER - 10 Cell Cycle and Cell Division
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Points to be Remember:

¢ New cells are produced by division of pre-
existing cells. The division and replication
of cells form the basis for both asexual
and sexual reproduction.

e Cell division forms the basis of continuity
of life.

e Cell cycle is the sequence of events a cell
undergoes from the end of one division to
the next division.

e Duration of cell cycle depends on the type
of cell and the external factors.

e Cell cycle comprises two phases:
Interphase and Mitotic phase.

* Interphase has three stages: G, phase, S
phase and G, phase.

* G, and G, phases are the growth phases.
The S phase is preceded by the G, phase
and succeeded by G, phase. During G,
and G, phases, RNA and protein synthesis
takes place. In the S phase, replication
of DNA takes place. M phase or mitotic
phase follows the G, phase.

e Cell division is of three types: Amitosis,
Mitosis and Meiosis.

e Amitosis is a simple type of cell division
found in some bacteria, cyanobacteria,
yeast, Amoeba, Paramecium, etc.

e Somatic cells divide by mitosis and
reproductive cells divide by meiosis to
produce gametes.

e Mitosis produces two daughter cells with
chromosomes identical to those of the
parent cell. It comprises four stages:
Prophase, Metaphase, Anaphase and
Telophase. Telophase is followed by
Cytokinesis.

e During mitosis the nuclear membrane
disappears and a mitotic spindle is
formed. Two sister chromatids of each
chromosome are held together by the
centromere. Chromosomes get arranged
at the equator of the spindle. Now, the
two chromatids separate from one another
and move to opposite poles of the spindle
to form the daughter chromosomes.
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Nuclear membrane again forms around
the daughter chromosomes.

In animal cells, cytokinesis takes place by
furrow formation. Whereas in plant cells, it
takes place by cell plate formation.

Cytokinesis is the division of cytoplasm.

Mitosis helps unicellular organisms to
increase their number by multiplication and
in the multiplication of cells in multicellular
organisms for growth, maintenance and
repair.

Meiosis occurs in germ cells to produce
gametes. It involves two divisions:

Meiosis-l and meiosis-Il involve reduction
from diploid to haploid number of
chromosomes.

During meiosis-l or reduction division,
homologous chromosomes form pairs
called bivalents.

Exchange of genetic material between
non-sister chromatids of the homologous
chromosomes takes place by chiasma
formation and crossing over. The two
chromosomes now separate and move to
the opposite poles of the spindle. In this
way, two haploid cells are formed from a
diploid cell.

Meiosis-l is followed by meiosis-Il. It is
called equational division and has steps
similar to mitosis.

During meiosis, four haploid cells are
formed from a single diploid cell.
Fertilization leads to restoration of diploid
number of chromosomes in a cell.

Meiosis is a means of genetic variation
and also keeps the chromosome number
constant from one generation to the next.
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Multi Optional Questions
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Which of the following pairs is correctly
matched regarding various stages of Cell
cycle and events that take place during that
stage?

a.

C.

d.

Zygotene: Pairing of  homologous
chromosomes, Formation of Synaptonemal
complex

Pachytene: Tetrad becomes Vvisible,
completion of Crossing over and formation
of chiasmata.

Diplotene: Dissolution of the Synaptonemal
complex

All of the above
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a.

b.

C.
d.
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Terminalization of chiasmata takes place at

a. Leptotene b. Zygotene

c. Pachytene d. Diakinesis
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Replication of DNA takes place at: 7.
a. S phase b. G phase
c. Interphase d. G1 phase
Avee w1 sfagfa @ &
a. S-UraEar b. G-Urg&ar
Cc. HET HI¥EAT d. G1 gra&ar
8.
Which of the following statements is true
regarding Osmosis?
a. Division of Nucleus: Cytokinesis
b. Division of cytoplasm: Cytokinesis
c. Both of the above
d. None of the above
AT & o A Raf_df@a ¥ ¥ Fa a9,
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a. ~gfFeldy &l [qeTsTel: ASCIhSATad
b. TECITATH FI fAHTSTT: ABCIFBATRT
c. W & q=r

d. 5985 O F5 o ¥

Choose the pair which is correctly matched.

a. Synapsis: Pairing  of  homologous
chromosomes or the process of
association of chromosomes

b. Bivalent:
synapsed homologous chromosome

c. Tetrad: Complex formed by pair of
synapsed homologous chromosome

d. All of the above
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a. ﬁlﬁﬁw Hﬂmmwmmw
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b. aﬁmﬂw e f¥d FHSATT IORET & SIS
ganT AT s

c. ¢grs: feitHs @HSTT AU & SIS ganT
AfAa siecoad

d. 3W & e

The Exchange of genetic material between
two homologous chromosomes is termed as:
a. Linkage b. Genetic engineering
c. Pleiotropism d. Crossing over

ar gAed oAl F AT weEfdE @l F 49,

HTETA-YETT FY $gT AT &
a. ot b.awAfew gefifaaRer
c. oaeftew d. HIffeT 3T

Complex formed by pair of 10.

Crossing over takes place in between:
a. Chromatids b. Sister chromatids
c. Non sister chromatids d. All of the above

HIfAeT AT fFas @i gar &

a. sAfCsH b. faFex wAfesH
c. Al faFeX wAfesw d. 3W &
Phase between two successive M phase is
known as

a. G1 phase b. G2 phase

c. S phase d. Interphase or Resting phase

& FAF M = F T F AT F FeT T ¥
a. Sirl ToT b. G2 =RoT
c. TH TOT d. cI%aT AT TAYTH TROT

A Bivalent will consist of:

a. 2 homologous chromosomes and 2 centromeres
b. 4 chromatids and 2 centromeres

c. All of the above

d. None of the above

Which of the following pair is not correctly
matched?

a. Metaphase: chromosomes get arranged
on equatorial plane

b. Anaphase: separation and movement of
sister chromatids towards opposite poles

c. Telophase: reappearance of nuclear
envelope and Nucleolus

d. None of the above
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a. Acrhel: UG ALY UfgdhT W AU &
S &

b. TaTher: fiFex FAfREH &1 fawlia ¢at #
ﬁ?qwaﬂ??r%
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Qef: ehe glell
d. smfr T s o FAdT
At the end of Meiosis, total number of
Haploid cells will be:
a. 2 b. 4
c. 6 d. 8
s & sia A, P FRwET f
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d. separation of daughter chromosomes

a. 2 b. 4 FRAFARNT o5 F1 g FaE P R
c. 6 d. 8 STar 87
12.  Which of the following statement(s) is true a. HISTICATeA &1 fqeTeist
with respect to the process of Meiosis? b. FgfFeraClleH T faHTSTT
a. It takes place in gonads. C. Hhegdh & TasTSTA
b. It leads to formation of gametes (ova and d. Hafd IURgET HT gUFHRIT
sp.erm). _ o 17. During which stage the chromosomes first
c. It is known as Reductional division. become visible.
d. Al of the above a. Anaphase b. Metaphase
srEifasTee At wfvar & w9 & el c. Prophase d. Telophase
F A T W AT T ¥ e sraeaT & SR VT WaW Ted Rard &
a. Ig ATy F giar gl I §
bsﬂ;mﬂaﬁ (378197 3R QEwIoY) T fAATOT grar a. UATHST b. Ferhor
I
c. Githat d. Erelithet
c. 38 TR0 fAHaeT & A & S 1T § o
d. 39T & Tefr 18. In mitosis, nuclear envelope and nucleolus
' disappear during
13. Golgi complex and endoplasmic reticulum a. Metaphase b. Interphase
cannot be seen during
| obh b H c. Prophase d. Telophase
a. late telophase . late prophase - . Bredt o
c. early anaphase d. late metaphase ¥ A, el 3R e @
Tfestt FlecaFd AR wScatfons NFaw # 3w a. ATt b. Sexthal
ok it &a a w § c. Strar d. Erettrar
a'a—d@"i b'a—{ie 19. A ’thfII' tf."'
. . rrange the following events of meiosis in
c. d. @ o the correct sequence: |. Terminalization II.
14. Cell plate grows from Crossing over lll. Synapsis IV. Disjunction of
a. walls to the center b. center to the walls genomes . The correct sequences:
c. in patches d. simultaneously a. |, LIV,
T e Tedt & b. I, 1, 1, IV
a. T & ¥z & 3R b. g & RS 1 30 c. IV, 1L Il 1
c. dTH d. 38% 41y & d. L v, i
, srehEifasere Arafaf@a geast
15. Choose the correct sequence. A. Chromatin &7 m‘ﬂ*—ﬂa‘ﬁaﬁ'- I mmﬁl m
condensation B. Protein synthesis C. 3T 1. REfET N 'm FT WI
Duplication of centrioles D. Centrioles moves ’
towards opposite poles e FA:
a.C, A, B, D b. C, B, A, D a. 11V, i
c.C, D, B, A d. A, C,D, B b I LIV
FA . A. PARS FueeT B. N Heawor c. VL
C. ¥ditew #1 @ D. A3 RAuda ya d. LIV, 0, 1l
#T 3 Fgar § 20. The major event that occurs during the
a.C, A B, D b.C, B, A D anaphase of mitosis, which brings about the
c.C, D, B, A d. A C, D B equal distribution of chromosomes, is
16. Karyokinesis is the term used for a spl?tting of the centromferes
a. division of cytoplasm b spllt-tmg. of the chromatl.ds .
b. division of nucleoplasm C. repllcatlon_of the genetic ma.terlal
c. division of nucleus d. condensation of the chromatin
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AR & TAThST & GRIA g arell YHE "=l
%, S TURE & e R e § ¥

C. 3TEAT Aol d. 3regfasrest

. 26. Which of the following cellular structures
a. HAFAI &I fasrsret always disappears during mitosis and
b. wwARSH FT AT meiosis?
C. 3MefdfRreh |rHar v Ffciepicr a. Plasma membrane
d. HAfT FT g4 b. Nucleolus and nuclear envelope
21. If you are provided with root-tips of onion c. Plastids
in your class and are asked to count the d. none of these
chromosomes which of the following stages mmm*mm
can you most conveniently look into: F ¥ FT A @W T e A @ S
a. Prophase b. Anaphase 2
c. Telophase d. Metaphase a. ToTeAT fEear
IfE AT IOt FET F AT $T HATT FaTT Y b. HigaHr 3R Fegh Brear
ot § 3R ToRG A P = & T Fer c. caeesw
ST 8, @ 3Ty fnfafla & ¥ frw WO A TN
TN I F AT TR &
a. 9rther b. TsTthaoT 27. Centromere is a constituent of
c. Eomher d. Herhe a. Ribosome b. ER
22. Meiosis occurs for the human female in C: Chromosome d. Mitochondrion
. WA v gew §
a. Pancreas b. Liver TEEEH b. ER
c. Ovary d. Kidney FIAGA d. AEceRIfzar
AT ATQT # R H#a@ardl 28. In which phase of cell cycle, proteins are
a. 3T b. PR synthesized?
c. 3EBRA d. sy a. G, b. G,
23. Choose the correct sequence. A. Pachytene c. G, 'd' S )
B. Zygotene C. Leptotene D. Diakinesis E. HAFT 9% F FE Wor & T FT FWAYOT
Diplotene ghar 872
a. C, B A D E b. C,A B, E, D a. G, b. G,
c. C,B,AED d D, B, CE A c. G, d S
& &7 Toi. A. A B. SEade C. awaXdaT  29. The stage in which daughter chromosomes
D. sEfFIRw E. Realde move toward the poles of the spindle is
a. C,B,A D E b. C,A B, E, D a. Anaphase b. Metaphase
c. C, B, A E D d D, B, C, E A c. Prophase d. Telophase
24. How many chromosomes are there in onion g gy s dafa o g8 & ygat f 3R
root tip cell? e &
a. 06 b. 16 a. UdAThoT b. #emthet
c. 26 d. 36 c. WIhof d. Tolthel
I A 513 MY Ff¥ET 7 Faa IO g €2 30. Synaptonemal complex dissolves in
a. 06 b. 16 stage.
c. 26 d. 36 a. Zygotene b. Pachytene
25. Lampbrush chromosomes are observed in . DlakmeS'i d. Dlpl?tene
a. Mitotic prophase b. Mitotic metaphase W FECATH WO A g& A
c.Meiotic metaphase d. Meiotic prophase
P , Prop a. SEIE b. YT
AFTIN IR & S § c. SHFBARH d. Brards
a. ®#Arscifcsd withor b. #ScIcd Hethel
31. Cleavage is a unique form of mitotic cell
Fa-11 (Sha =) —=




division in which

a. There is no growth of cells

b. The nucleus does not participate

c. No spindle develops to guide the cells

d. The plasma membranes of daughter cells
do not separate

Rees srfliRemee & & aear & §
a. HAFT & FS L FGT g &

b. g HTT AT ofal §

c. FNABT & AFEHT & v @5 gl
fasrfaa 7t gl &

d. Hﬁ%@maﬁrw@%ﬁwaﬁ

36.

a. Fertilization and meiosis
b. Mitosis and meiosis
c. Fertilization and mitosis
d. None of the above

Significance of meiosis lies in to
a. Become one half of chromosome number

b. Maintaining consistency of chromosome
number during sexual reproduction

c. Production of genetic variability

32. If we ignore the effect of crossing over, how
many different haploid cells arise by meiosis d. All of the above
in a diploid cell having 2n = 12? IS FT Aged H AfeT &
a. 8 b. 16 a. T 3T deh IURLT HEAT H Al
c. 32 d. 64 b. e ysieleT & SN AU HeEar @
IR g FMAT FRW F yAE F ASRIIES FUAT FATT TG
F@ 8, A 2n = 12 I gREOE A c. 3MgdfIeh GRATMET ST Scdres
# aRphRseE qam Reaet B s d. 3WEd @
a8 b 16 37. Differentiated cell remains at which stage?
c. 32 d. 64 a. G b. G,
33 G ; c. Go d M
. hiasmata are formed due to
. AT FIRe Fa @ew w w &2
a. Crossing over of same part between & 8y
homologous chromosomes a. 1 b. 2
b. Crossing over of same part between non- c. S, d. wH
homologous chromosomes 38. Mitosis is a process by which eukaryotic
c. Duplication of homologous and non- cells
homologous chromosomes a. Grow b. Get specialized in structure
d. Loss of some part of chromosomes c. Multiply d. Expose the genes
FrasATel F1 fAAr & HROT g § fFafRw ww ufFa & B @Err FRARE
a. FHASE IURGEAT & g 7 pifder FIfARTC
b. IR FHSIA IURGET i H HfdT a. gfg F b. &g & fafisedr gred
c. T 3R I FHST JURGE Hr afdPia c. IfOTd =T d. S &1 36R
d. IORE & FT AT H 39. The number of mitotic cell divisions required
34. The transition between meiosis | and meiosis :)o produce 256 cells from single cell would
Il is e
a. Interkinesis b. Cytokinesis a. 10 b. 12
c. Diakinesis d. Karyokinesis c. 6 d. 8
sfpifsTee | ik srfphfsee 1 & @ THA FRAE F 256 FNFN c0e F &
e ST ¥ AT 3raegs Aciits FIfAwr [t fr gear
a. SclaEAfad b. HEAFEATTT - 10 b 12
c. SEEEARE d. HRafEfa " @ e
35. Genetic recombination is due to ' . . ' .
40. Colchicine arrests which of the following
Fa-11 (Sha =) —




stages of cell division?
a. Prophase
c. Telophase

b. Anaphase
d. Metaphase

FaRRAT FREr QT & F=fa@a 7 @ 45.

fFE TOT Y FhdT 82
a. Yol b. TATHST
c. calthal d. Aerhol

G AT FT FH FAT &2

a. b, a c b. a, b, c

c. acb d. EAH & IS A
In cell cycle, during which phase are
chromosomes arranged at equatorial plate?
a. Metaphase b. Anaphase

c. Telophase d. Prophase

41. In which of the following stages is the FRFT TF A FE WOr F R T 7L
chromosome single, thin and like a long IRFT W gafeyd @ §-
thread? a. Hehol b. TAThS
a. Leptotene b. Zygotene c. collthot d. wrher
c Pachyterje .d' Diakinesis 46. RNA and proteins are formed in
m#%m E'%,;“' # IO THA, Tl a. G, phase b. G, phase
g &7 b, T c. S phase d. G, phase
a. otereT .
JR AT - IRTAT 3R AT F1 @A @ar @
42 V;lh f pl f d- h Ich G > G,
. at type of plant is formed when colchicine
is used in the process of development of c. S d- G,
Raphanobrassica? 47. Spindle fiber is made up of
a. Triploid b. Haploid a. Tubulin b. Humulin
c. Autotetraploid d. Allotetraploid c. Intermediate filament d. Flagellin
TS & e I 9fFar & T F1 fodsa ®IEaR FT a7 gar &
3YUNT FA W FE IR &1 gler aa7ar g2 a. cggfee b. EgAf
a. feueiss b. goellss c. SeIASUe fha#e d. welifele
c. 3JHeIegTeess d. TelegTeSs 48. Chromosomes are visible with chromatids at
43. Crossing over those results in genetic which phase of mitosis?
recombination in higher organisms occurs a. Interphase b. Prophase
betw;en o ds of a bival c. Metaphase d. Anapahse
a. ister chromatids of a bivalent R L e
b. Non sister chromatids of a bivalent e mﬂ;ﬁﬁ?’ A ®
c. Two daughter nuclei a. SeTher b. YrhsT
d. Two different bivalents c m d W
a;”i'.ir' 3 s T ”iﬂ?th”“%! S L I LU 49. During cell cycle, RNA and nonhistone
TIR .2 proteins are synthesized in
a. @ IE. o & e wrifes & a. S phase b. G, phase
b ;‘r\i ”, o & j‘; e Ffes 7 c. G, phase d. M phase
C Faia a5r§$ fﬁ o
d. & 37eT-37eT gfaadieia T F AN, FREAT R A
i X WEA FT TAYYT T §
44, There are three genes a, b, c. Percentage a. S TIoT b. G, =T
of crossing over between a and b is 20%, b TROT TROT
and c is 28% and a and c is 8%. What is ¢ G, d. M
the sequence of genes on chromosomes? 50. In which phase are the proteins for spindle
a. b a c b. a, b, c fibre formation synthesised?
c. acb d. None of these a. G, phase b. G, phase
! o . h . Anaph
et T X & &, b, c. TR A ¥ drr wrERR ¢. S phase d. Anaphase
F1 wfaad 20% ¢, & 3k @ F fiw 28% sk @ feasa & faw S wrEa F1 Feawor & awor
3R & e FEsE F1 afdAd 8% ¥ AU # grar §2
Fa-11 (Sha =) —
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G, =T
S WOT

b. G, TIOT
d. TdAThoT

Multi Optional Questions

qgaFiead WAl FT 3ol

1 d 2 ¢C 3 a 4 d 5 d
6 d 7 ¢ 8 d 9 ¢ 10 d
11 b 12 d 13 b 14 a 15 d
16 a 17 b 18 d 19 d 20 a
21 b 22 c 23 ¢ 24 d 25 a
26 b 27 a 28 ¢ 29 ¢ 30 b
31 d 32 a 33 a 34 b 35 ¢
36 ¢ 37 b 38 d 39 b 40 d
41 b 42 d 43 ¢ 44 ¢ 45 b
46 c 47 d 48 c 49 a 50 ¢

Very Short Answer Questions

Ffaeyg 3calT weA

When does crossing over take place?

1.
Ans- Pachytene stage

HIQIT AT FE ey F gar 82
3cci- YehTElT a1 T IaEAT H]

2. When do chromatids move towards the

poles after their separation?
Ans: Anaphase

#AdE fFy sEwar & aw @9 ga A IR
e e €7

3ccd- VAT

3. What is the duration of the Cell cycle of the

Human Cell?
Ans - 24 hrs

AT FIART F FHRAST g% A 3T Fraer §72
3ca- 24 ©¢

4. When do homologous chromosomes form

bivalent?
Ans- Zygotene
3cdi- SSIMENT
5. What is chiasmata?

Ans- The point of interchange and rejoining of
segments of nonsister chromatids appears X-
shaped and is known as chiasma.

FEASHATS FT 872

3ea- AlATAE HARSH F e-vee AR G Joo 2,

Fa-11 (Sha =)

@1 g ST wrg-3meR #1 @S oar § 39
FRIGHT Fgd &l

When are chromosomes arranged on the
equatorial plane?

Ans- Metaphase

FASH R e & Ay offer | @od §2
3cd- HThaT
7.
Ans- Protein tubulin.

T dq 1 Frwior e Tand & g 8
Seal- W& TgETelle
8. What is the main event of S- phase?
Ans- Replication of DNA

S WIEaEdT HY Ageaqul TeAT FAT 872
3cel- DNA & gfaspfa
9.

Ans- Salivary gland chromosomes of Drosophila
larva.

GiferéleT IOMEA FT TFH 30T QAT
3ccR- SN oTdl & IR 2 I A
10.
Ans-

Which material are spindle fibers formed of?

Give one example of polytene chromosomes.

Which organisms divide by binary fission?
Bacteria

e et # Reeer sl feeer g@rT gar 87
3ca’- SfeFeRar

Short Answer Questions

Y 3T TR

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

1.

Ans. Some cells in the adult animals divide
occasionally. These cells that do not divide
further, exit G; phase and enter an inactive
stage called quiescent stage G, of the cell
cycle. Cells in this stage remain metabolically
active but no longer divide unless required.

FRAFT TF FT Go (A =IT) FAT 8§72

3caR. ITEH mrgﬁﬁ@ﬁW%ﬁ-mﬁ ICEIEG]
gt &1 ¥ R & 3 [wfea a8 g
g, G, TUT ¥ I Adadr § 3R FifReEr g%
& ST O G, dAHS T AT Wor §
YT AT &1 3T WOT H HRST AT &
o GiHT W & Afhel STa e 3MaRT o @ ag
ds Qe =187 axdr €1

Why is mitosis called equational division?

101}



Ans. Mitosis is called equational division because it

involves replication of chromosomes and their
equitable distribution into two daughter nuclei.
As a result, daughter cells come to have the
same genetic information as in the parent cell.

AEARAE F wH7 gA Rererer 41 war Frar 32

diploid structure of the life cycle.

chifere ardEfasmee & afenfia ¥

TSl AT Y Fodetol easSieT
s el AT & FIF Tg ST T Y UHAT
IAaIOIT T o 37PYOT & SR il &

o o
msAfaE F o H_aﬁ frssr wer omar 7. What is disjunction?
Fhifer sTH g'ru'm—,ﬂ' @r qﬁmﬁr 3T er @afa Ans. Disjunction is the separation of homologous
hegh H jﬂqﬂ o—q|qHa|d 1%3413;{ enfAer grar chromosomes that occurs in the beginning of
g1 aRumarasy, g FIfQEEt F a@r eafe anaphase | of meiosis.
STTHRY 3T S § S 7T AR F B B frede a1 &7
3. What is intermediate meiosis? IcR. Awdea gHag :rru'm—,ﬁ FH QUFHIOT g o
Ans. Intermediate meiosis occurs during formation e & TSt | Y ?Fm #; g gl
of haploid meiospores from diploid cells of
the sporophytic body. The new spores formed
give r:[ise to a gametophytic body for bearing Long Answer Type Questions
gametes. e
ScadiT Wt
Fegad! I Remeer Fm 87
3cc. ALITAT mﬁwmﬂﬁﬁaﬁ?ﬁﬁ 1.  Comment on the statement Meiosis enables
PRI F 3170 & f#ATT & R the conservation of specific chromosome
BT &1 STeY aTel AT ST GIFBT PT GROT FHIeY number of each species even though the
& AU gIaAsr F I & S =7 & & process per se, results in reduction of
4. What is diplotene? chr.on'fosome number. _
Ans. It is a substrate of prophase I. In this stage, Ans. ::Vle|os;_s occudrs onc:y at t:e Itl_rge of q{ame}e
the nucleoprotein complex present in-between ormat|on ar? produces aE oid g_amter:asl.f r]l
the homologous chromosomes and their tghamehes, chromosome ”;‘T“ t?\r IS Just_ a ”0
chromatids begins to dissolve except in the € chromosomes present in the somatic cells.
region of chiasmata. At this stage, bivalents A haploid male gamete fuses with a haploid
appear as tetrads, hence also called tetrad female gamete to form the diploid zygote. In
stage. zygote, the diploid number of chromosomes
Rof is restored. In the absence of meiosis, the
¥ 87 fusion of diploid gametes at the time of
3ccR. I§ WMol | FT TS 3UROT §| 3§ WOT &, fertilization will produce a zygote with four
AT IORET AR 3eToh aﬁﬁﬁgﬁ 3? CIg) sets of chromosomes and so on. Therefore,
#lsla M%R'ﬁ';l’léﬁ?-r PlEclFd HIAGATE & &7 meiosis results in the reduction of chromosome
F OIEH gl YE B ST Bl 31? TR I, number in gametes and helps in maintaining
efaaaer® &es & w9 @i & § safav the species-specific chromosome number in
3 2218 TR o el SIrdT B individuals’ generation after generation.
5.  What is homotypic division? FYd W Roqoft wY srdifasmee v @« yenfa
Ans. It is the term used for meiosis Il because %ﬁﬁwwm%m&waﬁqﬂwm
it maintains haploid chromosome number g, o & $ Wi & TR IO HEAT
during separation of two chromatids of each # AT et 71
chromosome. 3co. AT Shaol JaaAsh @A & AT gIar
et RsTerT FT &2 & 3R I 7o Sedeat aer B1 I A,
TURGT TEAT R AT & Ao ?rum?ﬁ &
3cdl. g Usq H%ﬁﬂﬂliaﬂ ST 1l & T 3uaer &ar &ﬂ- 3refr E’R.'n- %-|
ST & FifF T8 g3 UG & el HARes & 5
Wé?a‘m?rwrfﬁl?rdluwﬂabmaﬁqdm Ueh TIIII oY Jeoteh Uk H[VIT AT JaAh
TaaT & ar et e <-Ichcr|o1 FATT 13 ZIHAS
#, oA & FEIT IET @ ST
6. Define terminal meiosis. T %r amﬁzr% #, s & gay
Ans. Terminal meiosis is also called zygotic meiosis JIADT HT o IR AT IORGAT 3TTE
as it occurs during germination of the only ¥ dY giFTsT &I fHor HUT| gafaT,
Fa-11 (Sha =) —=
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FTNTAATST F IRUMHEIET JIHRT F IJ0ET
TEdT F FA 3 & 3R O &x D AiFaar
A goirfa fafrse qorgs dear & §a1v @ A
HAce AT &1

Name a cell that is found arrested in diplotene
stage for months and years. Comment in
2-3 lines how it complete cell cycle.

Ans. The oocyte is arrested in the diplotene stage

Ans.

Fa-11 (Sha =)

for vitellogenesis, i.e., synthesis of yolk
and other substances for the development
of future embryos. It takes place with the
help of lampbrush chromosomes or diplotene
chromosome bivalents. Withdrawal of loops of
lampbrush chromosomes indicates completion
of vitellogenesis. Now, the bivalents become
normal and proceed to the next stage of cell
cycle which begins after the entry of sperm
in the egg.

39 HIRPT FT A7 TdqB3T A AN 3T gut
a% Rrelfear sravar & s g§ g w71 2-3
ﬁﬁ‘clﬂ;#ﬁtwhﬁﬁ?ugmﬁrwﬁw
AT 8l

. 37E] H Bediftd ot A A% Rar e g,

feiomae, am, AT & T F FEE &
Wﬁﬁﬂwﬁwmmlﬁmr
FIAEA I7 3ealdld HIANIA Si3delc 6 FAeg
T BIar gl gy HAE F TGl HT g
AT & Qg # Hhd & Bl 3,
mmam%mmwa:
mwﬁrmaﬁgsﬁaﬂ?ﬁﬁw$®er
& a6 E I B

Comment on the statement-Telophase is the
reverse of prophase.

(a) In telophase, the nucleus is reconstituted
while in prophase, the nucleus is broken down
in nuclear components. It is just the reverse
of telophase.

(b) In telophase, chromosomes change into
chromatin net, whereas in prophase, chromatin
condenses to form chromosomes.

(¢) Nucleolus and nucleus are reformed during
telophase but they disappear during prophase.

(d) Spindle disappears during telophase but it
is formed during prophase.

FUT W gl F{-Tadhar Wher &1 3T g
(T) TS #, Shegeh H YIos glaT § S
o #, Wa@wmﬁam%luﬁ
CoTthel &I fdesher 3eer Bl

(a"r)éﬂ’mﬁrﬁr, PIAH PIATCT T H dgol
FIAGH AT B

(d) AT & SR ~gfFerierd AR ~gfFerad
F G fRWE &1 § Al Githa & aRieT &
TS B S &

@) ST & eNe RYser e @ Srar @
AfheT IhaT & ERTeT sHT A& T &1

Write brief note on the following:
(a) Synaptonemal complex

(b) Metaphase plate

Ans. (a) Synaptonemal complex was discovered by

Moses in 1956. It is a nucleoprotein complex
formed between the centromeric region of
homologous chromosomes during synaptotene
or zygotene stage. It is visible only through an
electron microscope in the pachytene stage.
It keeps the paired homologous chromosomes
adhered during synaptogenesis and pachytene

(b) Metaphase plate is a disc-shaped
structure at the equator of the spindle, where
centromeres of all the chromosomes get
aligned during metaphase stage. The spindle
fibores are attached to the centromeres of
chromosomes in this region. In plant cells, a
cell plate is formed at metaphase plate during
cytokinesis to divide the cell into two daughter
cells.

fArafaf@d aw @ffca e o
() R AT SiEcdFT
(&) A wie

(v) e Ad Hircaera @I @ieT 1956 # AT
C@RT $1 7S fY| AT UF ~GIFAAIET Hrcoad
T AN RAeds ar TWOT & R

A IURET & AGARS &1 & &g Fer g
AT H Folaeld ATSHITHIT

Which are similar to each other. What would
be the consequence if each of the following
irregularities occurs during mitosis?

(a) Nuclear membrane fails to disintegrate

(b) Duplication of DNA does not occur
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Ans.

Fa-11 (Sha =)

(c) Centromeres do not divide

(d) Cytokinesis does not occur

(a) There will be no spindle formation and
no metaphase and anaphase. As a result
of DNA replication, the DNA content of
the cell nucleus will be doubled and each
chromosome will have two chromatids. (This
is called endoreplication).

(b) No mitosis.

(¢) Each chromosome will be formed of two
chromatids but chromatids will not separate
out as independent chromosomes. So, there
will be no anaphase and telophase.

(d) A cell with two nuclei will be formed.

I T @ & AW 7. IR AR & IR
farfafaa & & v« safagfEaar e & @
qRoTH FT ghm?

(T) Feg Breet Rufea g & e wd &
@) e H vfasfy @@ @ar ¥

() FAfAR Reanfaa ad g &

@) wERFEARRY A AT §

(V) FS TS 78T FAgT 8 3R PSS Acrhal
IR vaAthe S geml fivar gfasfa &
IRUTFAEIET, FIRAHT egdh T STAT AN
alarel g Sue AR gde quegd # a1 widfes
@@Wammm%

(a"f)aﬁ'émtﬁﬂaﬁl

(&) gcde TURLT ar wIAfesH I T g AfeheT
ﬁﬁﬁngmma‘ra:wﬁwaﬁml
ar, P TA IR oot FAET &N

() ar Fhoge dTell Teh HITAHT TAMT|






