
�lcf51 iist> 3lR 

�lcf51� 
Cell Cycle and Cell Division 

I � els 3icrnaf n � � R&ifltt::t ! 
�al' 1. �� cfft ct,1�1ct,iaTI cfft � ct,1�1ct,I � � � � �? 
'3fil-24 � � � -q � cf>l � 3l� �� cf>l � -q � 
fcr� 1i°"T m -q � � eJlTc.T � i, 

�;r 2. \iflq�oQ ��cf���� cftlT '3RR i?

'3fil-��� M-�it�fcr� �ffli�� 3lWT� 
 c) � cnT f.:rqfuy cnm �I w � fcr� 3l� a:iR41cfii$9f�H-t (karyokinesis)
� �I ftll-il�a: � ml cf>l � � � � -q ,tjy fcr� � cJ � GR 
� �I W -/4lcts;:oq fcr� 3l?.rcIT el$elcfii$9f�e (cytokinesis) � �I 7:JR � 
¾:iRlllct,l��foft m 0� fti�ili:t,i��ffm 1 m, m � � dlga:i-j;,ch1 (multinucleate) 
GR� i1 

�al' 3. � � � cJTal �aTI'ct,T cfOf;:J �I 
'3fil-� � � cfft fciffl'f � (resting phase) -qr,:ft � i � � 
� -q � � cn«IT i, 3l1ffi fcr� cf>l � 1i°"T mm� o� DNA cnT � 
mi1���m-;,��-

co G
1

- � (Gap 1) 
(ii) S- � ( tj�#f 1:101 �)

(iii) G
2

- � (Gap 2)
G

1
-� 1ii�ilfflft o� DNA�� m- cnT l=p:.2-iicfi:t,i�I t1 S-�-q DNA fi�#f 1:101 cf

� mm ti DNA cfft � � m � t � � �-q Wo& m mm t, 7:JR 
G

1 
-q 2n ��"ITT, m S -q ,tjy 2n "ITT m7ITI � � -q DNA�� m�-m� 

�� fcr� m ffl i1 G, � -q m"lR -l-i�#lt:1°1 ffl i o� � ql$elf�e 
(mitosis) � � wm: mm ii -

�al' 4. ct,1�1ct,I � 'ct,T G
0 

(� umm) cftlT �? 

'3fil-� �an -q fcr� cfft ml m mm t, � cfft � m � � 
���"#I' "#rm i1 3'.ffi: G

I
-�� � � -q � cn«IT i, 

� VTRi !W=H¾I (G
0

) � �I � � � � � aq1q=q4l � � � 
ffiIT i1 
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WoJS. ��ifflllif�q:ql�t, 
"atR-������ihl(llc:hl3rr (daughtercells) ��ctft�lJ(q 
qi1fflq;J � � ll � � �I � cfil{UJ � -� chl l(il' Rf'41'1i., (equational 
division) ,ft � t1 

WiJ 6. ct,)�ict,I �ctft��q;J';l'fiJ������t­
(i) � � +fU1 m ilft am� cpffl. t,

(ii) ��q;J�cfafU�q;r1ltlif!liRfl
(iii) .ff+Ntld � q;r '111tm 1l ��I
(iv) .ff+Mld����q;J�I

"atR-Co �, Cii) �, cm) �-1 ctft ,,u�•nil1 � � e,,�f(;{Ht 
(synapsis) ffl t, (iv) �-Ictft � (pachytene) �I 

WoJ7. ��ifR1lqaf;:r�-
(i) -tJ:-!l!(•+M, (ii) �. (iii) cpil(Gqc.11

'atR-(i) -q='lij•M (Synapsis)-� fcl� �'SJ�� cf;1 '1ii�•ifa11 � �
��GA@ ti� �,194q;, � t1 

(ii)� (Bivalent)-�,19,n-11 � iA � � � � 4 �f:l!1Ui�,i � t �
��cfi)�cmt,

(iii) c1>1e$)G1 (Chiasmeta)-f8�2.11 � � � �-� � �- � � 'X'
. 31TcnR ctft � iRm t, 'ITT� c:hl((�ei ffl t1

WiJ 8. 1fR{tf cf muft ct,)�lcpl� l\; ct,)�ic61slcll fcr� 1l cfQT '1RR t?
'3iR-"tJIGll qi1fflq;J � fcl� �-� � � t � � � qi1fflq;J f,mr � i
i:rv=g � qi1fflq;J � GRt am � cfffi � � � m t am: � cqpn � qi1fflq;J aiz
� t, 

WiJ 9. � � � i11ir ifwR cflat ':ffR li'aftr ct,)�1¥1({ 'iQi atliliR 1l � cf 
�Ar-r Jfli6Rclfttnalr1 

"atR-� fcri1m (Mei�sis) IDU � f;t1:rruJ fflJ i't :gffil'!fiM.-f (spermatogenesis} 
� � � � fcl� � GfA' � � � aj)fillcf;I� � ffl ti � :(lfficf;i'-41;:a(Oj 
ID<T � cfiT f.ri:lfuT qi«ft t1 :(lffi'11-11 � 1FR c{lffl � l@@ aj)�lcfil� � � � 
men,, 
dtO.ihM., (oogenesis) � 1UQ' qi1fflq;J � csfR cffiffl t@@ c:6\P(icf;I� a:flcnR � f,r-r mm t1 
df D-s\Jf .. H � 4i��,ti\q � � � irrffi c:61f11cfil� GfRff �I irrffi. c:6\r.licfil� 3llcfiR � 
'fflitmmt, 
�'fr �. � � 1{>iifl'11i"Jil .. H ( � �) � 4i��,ti\q � � ;:fR 
c:6\r.iicfill{ � "tt � 31T� qi1fflq;J 3Fl1 qilfflq;Jaff � f'Fl � lt � � am: 
fcl� mu� (embryo sac} aAlfflt1 ����-��mu� �"tit 
q(i•lcfiDI Gffij f I � 31lcfiT( � � ma t1 
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� 10. � � � Qi<iliqft.IT nt:IT � ft� � Q'li:Uqf4T I 11 cfllT 
�,? 

�- � fit� tftn �&+J:.fl ftt� � Qf<-qlq-flll Jrqll -il� 
� � � cM-Ql(ijjqf?QT 

(Anaphase Stage of Mitosis) (Anaphase Stage of Meiosis I) 

• ����if ��jffif{- • �ft1lluA � � JlepJ if�
� {'1141°1q-31) � � cpRUJ � (synapsis) � cJ;RUT ir-\ �-��if 
�� 31N �ti11ffl t1 � af.if � cm � m-;) � cpRUJ � � � 

1rafct���l�iffl�R-it��� ��31R�ti11ffltl ��if 
� � � � � 1TicJ cfflftrq;J � � (crossingover)�cJ;RUT� �
��ti � � umft t � �19UIT if � 31T 

umft tI � � q;r ireffll � � cpRUJ 

��anif ��"fflslTT amft�umft 
t1 

,  :lJi.lt. �-� 
1. ��'ilRft��tl 
2. iJ � cllft1q;iafi (somatic cells) if mm t1 

3. � ll � (asexual and sexual) GFtl
uliR if � vf@l t1

4. DNA cf>T � 'Hlij14-titl if mm ti

5. �"ifR�"iji� DNA if�� 
"ilRmffltl

6. � (prophase) iJsa � � if 1rf
m umft t,

7. ��mcfrtl
8. ��-q�ilqffltl
9. �!fff (pair) � ffl t, � 

�cte't4lfi:lct> � t1
10. 'i6ffiitJ alTcR (crossing over) � � t 

� � � 'ir@T t1
11. ����ft��fr 

-arRmffltl.
12. � if �1\) ��,l�lt'< � fflT W 31T 

vi@ t tl?.IT � fflT -q � ma t,
13. '11:414�1 if ��)�q'( Fct� m uf@J tI

14. � if � � GFtl_ � 3Rifll-3@TJ 

��31R��.
-----

�� 
�erriJRft��tl 
� � '1ffiJ: �311 (reproductive 
mother cells) if mm t1 
� � (sexual) �if� t1 

DNA<lir���ifmm t. 
���if�mmt, 
q) "ifR ft1lluA � � DNA q;r � err "ifR
mmt1
�I (prophase-1) � � �
mcft t1 ir "¥J tfOc'i � "¥J � tfcp� t1
� �. utuphel.,., �. �'<'llel"'

� 4iijct,hi�f�Ht � '1tl� � ti 
� � mcft tI 
� � (volume) -q � "iJc; ul@T t1· 
� ¥ft (paired) ma t � � 
�'<14'�ct>�tl 
'i6ffiitJ alTcR m-;) tl?.IT � ( chiasma) 
ffl � � � q;r � � t1  
cfflftrq;J fct1TiuA err 'iffi' � � ft1tf\iA 
�"i[R mmtI 
'11:41q-titi-I -q ��)�q'< err ffllan if � 
� t tl?.IT � �ffll �mcft tI 
�-I -q ��)4'lt-< Pl�� mm t, 
� � � 3Rifll-3@TJ m uJ@ t1 
�-I if � � � � � 
������� 
� 3RiflT ma t, --·····-·- -----···-------·········---·-······ 
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15. � � � � °G) � cril�lc61� "Qq> uAq) � � � � cffl�lc61�
(daughter cells) � t1 (daughter cells) � t1 

16. � �3TI -4 �<Gr��� �3TI -4 �<Gr� uAq) 
� � � � mcfi t1 �3TI <Gr � amD (haIO � vf@) t1 

17. � fct� � � c61fllcf>lsF4 fct1tffe;@' � fct� � � <P'lfllcf>lsF4 q;r 
mm t1 fct1tffe;@ � � � mcJT t,

· 

18. � � � lITTl � � �19Ul � �- � 1l lffii ct � �15l1TT q;r �J5JUT 
mat, �t, 

�i1'12. ��ci;r��t?' 
3iR- · '1t&tt1:H �� ipf �

� Hi-rlf�f&d � t-
1. � � % lficl��q ��it �qft � �-� � t1 �

�it� 'd'?:IT +ITGT � % � � � '111$•rle (zygote) q;r � l@T ti
� 'stcnR � fcf� 'd'� � � lficl��q ��it� qft �
� � � ti

2. � fcf� % � fc1Ptq4 (crossing over)� cnR'UT � cfi1 � �
� i, � f� � mcil ti���� fcfq;m q;J a:JT'=m: � ti

�ii' 13. attR �arcli i);' llJq Ahi�llsid i);' 'il'R 1l � �-
(i) � ilftct q � iuft i);' QIQtlT ll ct,)�icpl � q;tif � � �?

CiiJ '3"aJ siufttmrQTctft� 3J1ffem ct>1�1q;1'1il1lcM�1q;1 ����trnnl?
3iR-(i) � lf'$ifcf&4i 3l� � (drones) � ffi ti � � fcf� �H�r¾d 

� � it mcTT ii f.JJ;J W1ft � �; �-Q.c:fic:n1R.lic:n14 ?R4"l//$:i'l4Pt1t1 
(Chlamydomonas), cst�<61r.llc:h14 71.,fflfUcffl (Ulothrix) � it � fcf� fffiT 
� l@T ii ���am ti � � lffiXR fi:rffi � � (zygote) 
�ti� it� fcf� �ti� lficl��q � � � � 
fcf� fffiT � � q;J fcfq;m cm-ti 

(ii) � wJfi � 1lJG1U it ffGfu@ csfl�IU-sc:fil4 it !}{lcsfl\ljl'!j � � it �
fcf� % cnf{UT � � !['6isfl'11i"J iF@ ti � � cft;r it � fcf� �
m1 � !L'6cifl'111'!I � �Oic:filQ (embryo sac) ciA'ffi t1 � cffi �
S1@5& c:fil(llcfiia« (antipodal cells) 'd'� ,t.iijic.lcfi chl(llcfiiatT (synergids) it
�fcf���I
�% t-,i�aj'1jl"j3li ( 4{l•lc:fiUi)_ % � � lficl��q � g1q<61�� GRcIT t1
� 1ft�Pc,.4� chlWlcfii (prothallial cell) 'd'� .:rft;rcfrr c:fil(llcfil (tube cell) it
�fcf��mall

�14. �s�ll��otFfo�o uRtcpRti);'��ij)��? 
3iR-'S' � it DNA cffi � � ����'ID lfcliffll 
�ii' 1s. � ft.:n cf>1�1q;1 � i);' �otFfo�o uRtcpRt 61 � t1
3iR-� � � � ,:ft DNA� m � t1 -l-tlqi..£1d41 DNA� RNA q;r 
� � � lfil-1��4 m mar� ti
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�or 1&. cp��•cfi• � � tRqq; �'1iY $��cm-ft �'111 qiJ fha1:101 
����fit; Pf+;t�f&d iU � � � � "tmfJ f?

 (i) � cf>��lcfil � 1JUR1Sr � (N) 
(ii) JRqqi cf>,�lcfil � �o�o�o � 1ffilT (C) I

�-di.ij{jc:F?-u cfil G l � � � aq1q=q4l·� � � mcfi t, � f;R;ffi: 
?ffeI. mffl � ti S-� � DNA qft � ffl t1 � 4i�H,q('\q DNA qft lID1T 
� m � t, � DNA ch1 � 1'J,IT 2C� � cfft·m � 1'J,1T 4C"ITT � t, 
� � ch1 � � � � � mclll � G

1 
� "tf � cfil � 2N t·

'ffiG 2 �� ,it�� 2N�tl 

� � ch1 '{ctfqf\!41 �il1i.q,l � ( '1fl�•Tl�1.:t) � it � � ·� 
iAffi t1 4:l-cllc:4f\!41 J:r?:fll � � ctiT � mctf t1 � � ·qft � 2N t "ffi 
� fcl� � � � ch1 � N � '1l1ffl �I � (2N) -q-° g•licfi'1f-i-i 
� � � 4i(--ttc:4('\q �ti� Cf>(--ttq('\q �-q � qft m§llT � 
�(�-N)W�t1 
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