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qrel 99 | FRT PRIGR TAT B [ (YT 0T | o1k Fy | Ul ¥ U @, fooeg e
qer dietl g|rdl T of S¥fer UIE B T | YoM UGl & Ui H ¥y AT g fad
IR F, NIl U @l T | GUFHR & JTAR N UGl H IR bR & dIel a1

fOTeTehT JIgUTe fH=Tare orf—
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el AT Uiel d1ST arei—9
gRIER qAT diel drel —3

et deI & §i aTel — 3
FRIGR T2r & 45T arel— 1

Mt — Gl 3R RER—Tel 997 & 9:1 BT U T | M-8 qAT FRGR—T
ISl H 3:1 BT U & |

9 WINT | Husd 39 [pY R ugd foh f[quRid &l &1 by A1 grafdmed]
TN T & g A A ysR weifad g B | Uil @ & 3 & g, A 9
RIER ™ H Yol W[a= © | Wl A1 8 [, S Ml FPRGR—UTd, M-8 g

SRITR—8X &I g9d & i1 arqurd 9 :

3 :

3:1% | 38 & MWUR W AUSA 4

T AU & H &1 ufaured fear | 2 |

A Al SF 9wy MEER 81 @ — RRYY (1). Rr YY (2) RR Yy (2) Rr Yy (4) RRyy (1),
Rryy (2).rrYY (1).rrYy (2). Rryy (1)

gRIGR qem 81
(RRYY) (IW)
(FHre) X (re)
‘%ﬁ AELECREENRL
(RrYy) Tl eI REaECIN|
Y YR F, Generation
Rr Yy (Tt @ict) X Rr Yy (ie], diet)
i ) TR e \
| RY Ry ry ry
RR Yy RR Yy RrYY Rr Yy
RY et 9T | el GreT | et drer | et el
% RR Yy RR ry Rr Yy Rryy
RY | Mt drem | =1 | e e | et el
Yy
E RrYY RrYy W Yy
Y et diefr | et e | £ R drer
l Rr Yy Rr Yy %ym_\, rryy
Y et e | e ' | 8 FRIGR YTl

RIF— Acx & U919 # fgdax B
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IR . 11
0
(ii)
(iii)

(iv)

(v)

ST
SaRaad @) faRryany (Characteristics of Mutation)
SRacH Sial # e Ua1 81 7 |
IaRads @ sig FfRFa fem T8 s8Rl |

IR & gRT Ubad = 0T UaT BId & o 1 Sl
=

UgT 8 Ahd

IIRITT & Hevdwy 3y 3@ § 8 faeraeiia uRadd ura fa o

Thd & |

T BIf¥ThT § S~ ISURdd & d9Td 8id & |

SAURTAT B BRI (Causes of Mutation)
1. Wifde 19 Imae 99 SaRads @ # g fHeT | oRd § |
SR FSTIFAT & R 8 Fhd & |

TFRI— & dROT i IARTIT 8 Fhd B |

2
3
4-  yfarferdat Antibodies ¥ SARdd= BT HROT & Fhdl & |
5

ST BIRIBT dh & THY dIUhd BT TUhgH g1 dl gcdr i IaRdd= &l

SR g Hbhdl & |

6- I (Synapsis) @I G I IARATT BT HROT & Fhell & |
7- RGN SARTAT ARG (Mutant) @ HIRIGT # gRads & SR UST B
AHd B |

SN B, 12

o JMHR, URHATT TAT I (Shape, size and colour)- HRICHT BT INR JATHR,
o, fgured wfafa (Bilaterally symmetrical) BT & | 39 Tl RN
Jalel Bd & fdT fUwell RIRT 3FTel &1 37UelT HIeT (Blunt) BIAT & | I8

ST 16 & 20 IET ofF T 9T 0.5 W 1.0 ¥ HieT 81T © |
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o URH & IR BT W R AT S S A1 811 & | USS I8, AR Ads Bl ue

TERX T @ BT € | Y BT I8 [T 9T H URBISRA (Porphyrin) TS o
(Pigment) &I IURATT & HRT BT & | I AU DY Bl FsI—Tell IRl Bl

IS & WU H o & BRI 59 sRAAdD H UK BT & | I8 dUih DYy bl
T IHTT B R FATGT A & FRAT §

fd@veT (Segmentation) — ®YY BT AU INR dER DI AR F MADBR @l

(Circular grooves) ¥ o<l XgdT & R T a1 WIS (Annul) H8d & | 39D

T=AT 100 9 200 b Bl 2| SS9 UYBR I Joldi WUsl & g9 &I fhar &l

frfea fagos (Metameric segmentation) FHEd & | T RR & Yo Tvs &l
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Y EUs (Buccal segment) AT yReeIfH (Peristomium) hgd g RNrad s
TR AG—a=DHR & U AT & | & & HUR UIH WUS & 8 Uh Yae el

JEdT © Sl YRS (Prostomium) HEATl & | I8 @ &I &b 8dl & | IRKR

B AMTHGUS 3T WIS Heal & foigd < H al (Anus) Rerd Bl & |

U T TGUS] & §Id H I[REUS TR (Inter-segmental groove) Rerd &Kt € |

DU B IRR B [ g & Fed ORI (Middorsal) |8 UR U Aiell X@T IRl

S 7 S aRad W g wER aifed & HReT e 2

FATSCAA (Clitellum)- &Y & 14, 15 AR 16 I WUS & I @1 Ps Ud AIC
AT ARIA S [T DI BT AR & | 59 9T DI Fellgead 1 R (Cingulum)
Ped & | Follscad INR DI O 9FI F dfe < & —

() U4 FAISCoR U (Pre clitellar region).
(i)  FISCeR U (Clitellar region)

(i) U FATSCelR U (Post clitellar region) |

Y@ AT WS (Setae) — UB, THAR TAT 3 WIS Bl BISH YUDb TUS & HeY
H THI BT Yh BRT U ST € | 39 UHR & HA H Rqd DI (Setae) Bl

I (Perichaetin) 9 ®&d 8 | U IH REd 8 'S’ DI ORE BT & d

ATSCISM Jad BIad BIgicd (Chitiny &1 41 BT & | AT & #eg & AN
el TAT I¥RT BT & O AT (Nodule) w&d & | I I WIS @ 3R IS
qAT YD PIY (Setae sac) H Rerd 8 2
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SE])

¢ /-——-\ He: ﬂ%rj‘
""\-,,., ntenna

ﬁ._\ ﬂx—ﬁk

oL o r/::*‘—‘(m npound )
Metathorax —__ £ TINCS :_*‘-3
i \;_.;___'/ = L e Les
‘! i T o E

TATRTUT (Classification}—

S (Kingdom —  TEEEE (Animalia

ST (Sub-kingdom —  HIEE(M

QATE (Branch) weera A (Enterozoe:

%Eﬁﬁ(ljivision) . —  aEcerE (Bilateria

T (Section) — T—}.}I’Fﬁﬁi—(’ff(F.ucoc!o.'nr:f_\:

] (Phyllum) — 3T (Arthropoda)

T (Order) — emeie Arthoptera)

' (3 <<l 9w, 7@ =T S AT 1)

=9 (Genus) — OfiEEE (Periplanera

il {gpu,lu) — RFAT (Americana)
I e . Ny

o 98T VT (External features)- SH®T IRR 2 F 6 HHI. T TAT 1.0 & 1.5 JHY.
ST BT 8 | TR BT INR UM A7IGT | BIST 8IAT § | YRR Q@Usyad, FueT ae
UGl ¥ TH BT ©

SIHT T U ol T R BIAT & | IR & FW Prsied a1 e
BT 1 98T Heblel YT Al & | 98T Hbldd 3d BICI—BIC! Ufcedl BT a1 Bidl
g, {2 WFeRigT (Sclerite) ®Ed § | WhoRige U H odien fSreedl, sndiqger fSreeh
(Articular membrane) ¥ S[¢ BRI @ | 9 f3fcell &1 SURAMY & BRI FRISSH 370+
I R TRl 80 € | IS 98 @ Wolkiged Tise (Tergite) 3ER & WCAScH
(Sternites) =1 qred & WYRTECH (Pleurites) BHEA B

23



IR . 13

(1)  drell gofl gR&eUT (Lock and Key hypothesis) — I8 URDHoUAT TS fheR

(Emil Fisher 1894) = UXd & f5T®d AR UAIgH Pl fHoil dell HIFT Bl
Tt |1 T B | e gerR W g

() UEA TIgH (Enzyme) HIwC (Substrate) 379 & U Ugad ¢ |

(i) TU~IMSH & <M (template) ¥ HaRgc 30 B oAl © 3 Twollgd
AGE T 317 (Enzyme Substrate complex) & SITdT g |

Substrate + Enzyme Enzyme Substrate Complex

PADLOCK (ENZYME KEY
KEY (ENZYME ~ (SUBSTRATE  SUBSTRATE (ENZYME  PRODUCTS
MOLECULE) MOLECULE)  COMPLEX  MOLECULE)

(i) TH YPR T U~GITgH | TIEN;\;C 3  (Enzyme Substrate Molecule) o+
SIS

(v) 39 UBR 997 TllgH Haegc (Y (Enzyme Substrate Molecule) —3ifSdh
AfhT BT § AT O & A1 fhaT R UwlisH Havee I 7T 8 ol § IR R
3TUpT & TeT AT HRAT ' |

Enzyme Substrate Complex — Enzyme + Substrate
SE E S

s L = o o0 DS B L [N ]

2) TU~IgH 9Wagc &Meidd UR®GAT (Enzyme Substrate  Complex
hypothesis)- §9 UR&SIAT &I Ul BRI (Profe. Henry 1903) - URd fhar | g9
AR UM (E) QT (S) & AT AR Ush Sifee AT (SE) a4 & S fohar

B U~ BN H GEgd Bidl © |

@) ssgFe fbe #AfSd (Induced Fit Model)- $H UBR &I TRBAT DIAvS

(Koshland 1963-64) & UXJd &I | $HD AR TISH & Y] &I a1 FiRed =78
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Bl & | HaRGE ® WD H I UR I8 AU AUBT b AJhel dIbR IS SIrl ©
AT TrolTgH BT AT IRl (Tdiell) el & |

3rerar
TS PN JFURTH fIreell FRT IRTERVT HT YH-WAINT & forg ift &1 v arver

od B e t6 RR ) dh Bl 558 oxa 3vs &
37X BT Fhe dAT Ui 91T el 30 2 | 0SBl

PR FIEME BT ABhe fSeldl THH & 377 (HCL)

—— GLASS TUBE®

¥ HloldY 3T P o & T <X Bl g —TRT

f3reet! (Semipermeable membrane) UTE &R ofd B |
fog @1 3R o f3reell dl bl & el | 919 <d ©
e gR1 foreell H 9 &1 QT 9l

EGG
WATER

E = SEMIPERJEABLE
e MEMBRANE
Zd

/A LA 77T S AL

(Concentrated solution) ¥R Td & | 37 S f3ccll o g — o =i T gr woew @l
TR I T e

B O A W dIBR H dACH T 8 |E§E§W@|‘q’€#é@ﬁ%ﬁaﬁaaﬁﬁsﬁﬁa—q

P I 98 SIIdl 8, il URMERY & AR Sl & 37Y] 3fg—URTRI f3ieell R &

Td P del Bl HUR ST o © | 39 AT BT =T IRIRYT (Endosmosis) HEA & oIl

I S~ QT URTAXYT QTd (Osmotic pressure) hgclld g |

3TN B, 14

<iff/e UST (Sexual veproduction) HTSRNTISRT H oifffe go= wgwA= fafdr &
gRT BT © | YA & 9 JHG g4 dlell DIRIGT I JTHBHF (Gametangium)
HEd & | TISRITERT H GgT 4 & Al gRT 811 ©— (i) |Aaeaq agH (i) 91ed
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TERIETERT ¥ WU g A g1 e gerem
'@N‘Hﬂ?{ '\H’{{*’H?r (Scalariform  conjugation) Qﬁﬂz\_o‘f gRRfal o
TSR] &1 S1fShrer yoifeal § offfres Yo st fafr gxr gar 2 | g9 fafyr o
HIYLH TT T URI—URT PR HHA: R T AT g DI Hilcl B &R & | {B A9
qIq d] DI &l FHIUT PIRTHRI H YHR d9d & Sl o ls H oNAR g &Rd 8U
TH—SH & GH H M O § | $B 9G9I 918 aHl & 9D ol Rl ga S

g | 9 U@ Afeer 99 SIclt | 59 Sy AT (Conjugation tube)  ®Ed € |
GG AT BT T SR drel QT g3l & T ISR H A1 3l UdR &I
A Aferdrl 99 ot @ | R SR IRl e th Wl @ |JAE fRErs o
A T

qg Afcrer © YT & qHI TR dwg P DIRGI BT DIRTGT gl
RIE®HY TMATHR 8 ST @ 3R U YAl IS (Aplano gamete) 9T <icl & | I8
Tl e WY Afeidl & "rgd W idd Tfd gRT ARgd Rerd #i&T dwg @
DIRTHT H T ST & TAT ATGT BIRIGI H IURA AMWh & A1 FISIT (Fusion)
XD U (g0 SIRATC (Zygote) AT SIFIRUR I <Idl 2 el Rl & die W
STRATIE & AHRUT I d1€ H Ueh =T v a9 Sl & |
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AT

EFqﬁﬁ?JT BT TRUFT WRIBISS (Sporophyte) 3T IR (Sporogonium) A
AR % (Foot) WICT (Seta) Ud &WYA (Capsule) H faufdd gar 2 | gRuad WRIBGTST
& IRl AR GREIAD AR BT & | DA & HW RN R ATHINTIH BT [
PIRMHIV Yl & FAM AR F0T 8, T BT Fed & |

Outer wall of

v spore sac

\:.Q;I Spores

‘ﬂ.i.; !uf}cr wall of
spore sac

Hypodermal layer

Spongy layer

Alr space

Apophysis

)

ucting ‘_'ﬂ"
eail 1o

rand  HIMG

i sen

‘Fﬁﬁ'ﬂT (Funaria) @'\PITFIET:’ (Sporophyte) I oTHdd dhIc
(1) ®c (Foot) U8 WRIBISC &I MYRIF AN BT 8, Sl b HAGT oA &

iIAchTsied Hde H &9 BT & | |(e (Foot) @R Anchor) @I Hifd, WRIGISE HI
AEI®Ige & Hadl H ReR TG qAT IVH Oldd Ud | UGTAT Bl AT B Bl
PRI BAT & | |/E Udell AT a1l Jgddl (Parenchymatous tissues) T 9T BT & |

(2) eT (Seta) WITT oIHT, HST BIIT (Twisted) TAT R—alTdl W HI g8 AN
AT 2, O fF He ¥ IRA qb Ud ydell AfABIGR WGAT AT 8, S He A
AT STl Ud AISg UGrAl Bl Hel db Ugdldl & | ARG AT Bl q& WR
whe ¥ U BIC] Dl S (Central strand) S¥d R 8Y  Ualoll EISECIN!
DINGRI T4 Th WRII 98T @41 (Epidermis) & o7 fe@iE <ar &, e W
Ffefdhe (Cuticle) TraT ITaTm € |
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3) dA (Capsule) —HTRIE, T & FUI AN R IYRIA  ATTATIHAT

(Pear shaped) WR@AT T, S fdb WiRM # WEIT (Erect) Ud &1 (Green) BIAT &, U]
URude 81 SfF WX AT Ylel Ig AR T BT & Wil 8 |

SR . 15 T8 Yell &I UPHR (Types of vascular bundles) faf=T 3T AT HdAdl B1

T 98 T Sl FFEd BT BRI AT 8, I8 a1 dhedal © | Ul &1 qwagd af
3M® BICI-BICI AAM SHISAT BT a1 BIaT 7, T2 A8 Ya (Vascular bundle) Had
2 | UG AT Yol SIe deil Gellgd qT dffqas &1 o1 81T @ | SIigal a
TAH B Ry T difqem @1 IuRRT 3R ULy & MR WR F=dd yd
f=forRad ge&R & & 9&hd 8§ —

(1) R (Radial)- SHH ST AT FATGH Yh—GHR A ATl FH~—To=
roameil W ghraRd wH # Red 81 § | I8 W Yol gRad: Sfel H Uil Wil § |

() HgE (Conjoint) SHH SIRIH TAT FAITH T & AT WR Yh—geR A
I 8¢ Rerd 8 § | I8 qeud: a9 # Ut T | 9% 9Ned gd & UHR BT B
g

(a) PIelexd (Collateral)- 39 T8 Yol H Udh &l AT UR FAIUH d18R Bl W%
qoI ST 3fex &l kB ReId BIT & | I8 Y: &l YHR Pl Bl & —

Ferr 24-31. fafu=1 weRTT & et O
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(i) PIickA FGaT (Collateral open)- SHH SIISH TAT FAGH & 41 H bFaaH
Rerd 8141 8 | 39 YR Hraed Yo fedioasi a=i § urr e € |

(i) Pletexel <] (Collateral closed)- 39 UHR & GREd Tl # dfggd &l
U7 SIIAT | I8 Qe droia Uil & a4l H OURIT Sl © |

(b) STSHIERA (Bicollateral)- 9 UHR & Tragd Iof # e dra # Rerd gra
g 3R 3P THI TP HIGIH TAT FAlUH U O € | §9 UHR I8 Uh oer, af
SRGEH TAT T YAINH BT 91 BT & | BRI, Aol dl, raadedl 3R
QAT o & UEl § 9 UBR BT T8 Yol Uil Sl © |

(3) ®=I(Concentric)- S YHR & TS dvscl H SIIH AT Fallgd H |
TH—GN Bl P dRE A B AT © | I 998 1 UBR BT BIAT T, AT SAH B!
A1 Sffqgq T8 UIT ST § | I8 &1 UBR Bl Bl § —

(a) TFIHISSA (Amphicribal)- SHH SIS @1 ¥AlH QU dRE ¥ TR BT ©
| I8 FHE Y BB Sl Uil iR cReI®EeH Siv— RAelfSTer (Selaginella) 3R
ATSHIAISTH (Lycopoduim) H UTAT STTdT g |

(b)  TUFRIIEd (Amphivasal)- SEH TellUH &I S| IRl k% H BX I&dl
2 | I8 Y ThdeIEl Ul & I | Ul Sl 8 | Si— g9l (Dracena), Jddbl

(Yacca) |

SR . 15 Jreqar

fgdou=h a @t smaRe wRa

afe & PHE & d D SRS HET B I Al 398 A A

fewrg ol € —

1— 9gg@dl (Epidermis)- I8 WIW dBY UHBIRIG WR &, o™ W
Ffehd IR RN & 39 R Hel—dhel qghIRIad 9 g Ml - O & |

2—  BIEHd (Cortex)- I8 IIEITAT & -Id & WX 8, ST 9 Rl &I g+ Bl
g |
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()  3ERTET (Hypodermis) IE DBlcTTHISHCH DIRGBRI df 3 F 5 TRl DI
N BN B | 3 AR BIRGRN H SRRGIRIGIT BT JJURYT e gRdacad
SURed BIAT & |

(i) IR hicad (General cortex) Iz IEIAT @ - Rea grar g e

IRTPIRTDIT ATHTRN kT JGAD] DIRIBISI BT g1 BIcll © |

R T Resin duct
Pericycle

Phloem

Cambium

Vascular
bundl

Metaxylem

5 Medullary
ray

Pith

(i)  Id%TdT (Endodermis)- IE HIcad P IM<IRD THBIPHT TR 7, S
3Ied @ A BIRTGIRI @I 941 8l 8, FSTaH e &1 U o & |

3— WRNIsfdhd (Pericycle) I8 URA HGAd! AT G Hdd! DIRIBIBI & YhI<R
% FIRYT BF A T & R Iraveadr & 1 Rerd giar g |

4— RGBT Yd (Vascular Bundle) - $9@ 8T Yol WA (Conjoint), PIciciel
(Collateral), Qgﬁ (Open) Udh HHATT JATDIR AT Ydh TR H IaRed 8d 8 | 9h1 Udd
e Yol ST, FAlUd TT SHFggH BT 941 BIAT 8 | 39901 S dded, Sals,

BIS TG qAT PS Jgad HT a1 Bl 8, @i FALH @l AlTdpral, ARy
PIRIBIAT TAT Hgodd DIRIBIAT BT g1 BT & | §9d SIFAH AT FAQH & qra o
gdell FART a1l BIfBIe & Ue uedl 9rf il 7, R St dea € |

5— fAer (Pith)- HSSIT (Medulla) U2 &T 98 91T S &1 Hagd Yol & 4
Rerd 811 8 S0 Aoorm fhror (Medullary ray) a1 fOer fpor (Pith ray) ded T | ad
#e H Fodd! PIRIPBEI B a1 U g S 2 |

3
D
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Model Question Paper -2007-2008
BIOLOGY

CLASS - Xl

Max. Marks : 75 Time : 3 Hrs.
Total No. of Questions : 15

Instructions :
1. All question have to be attempted.
2. Q. No. 1 to 4 are multiple choice questions.
Each question has 5 sub-questions.
Q. No. 5to 15 have internal choice.

4. Question to be answered according to instructions.

Q.No. 1 Choose the correct option from the given and write in your answer
booklet :-

a. What is the study of fossils known as :

(1) Taxonomy (i)  Bacteriology
(i)  Gerontology (iv) Palaentology
b. Which of the substance is not found in plant cel | wall ?

(1) Cellulose (i)  Lignin

(i)  Pectin (iv)  Protein
C. Fern prothallus is :
(i) Haploid (i)  Diploid

(i) Triploid (iv)  Sporophyte.

d. Bacteria which posses flagella all over their bo  dy surface are called -

(1) Monotrichous (i)  Amphitrichous
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(i)  Peritrichous (iv)  Atrichous

e. Which of these disease is hereditary -
(1) Haemophilia (i)  Dysentery
(i)  Plague (iv)  Typhoid

Q. No. 2 Choose the Correct answer and fill in the blanks:
a. Out of the following IS not a vestigial organ of human.
(1) Nictitating membrane (i)  Caudal vertebrae

(i)  Appendix (iv)  Glottis
b. In an animal cell, spindle fibres are formed from
® Centriole (i)  Centromere
(i) Nucleus (iv)  Mitochondrion
C. Protein synthesis occurs is
(1) Centrosome (i)  Chromosome
(i)  Mitochondrion (iv) Ribosome

d. D.N.A. is present in
0] Only green plastid @i)  Only mitochondria

(i)  Only nucleus (iv)  All of the above
e. Naked seeds are found in

(1) Algae (i)  Pteridophyta

(i)  Angiosperms (iv)  Gymnosperms

Q. No. 3 Match The following :

nd
Breé QP3+3A3+3G(3) a. Datura
EBrQK :CxiA2+Ge b. Pea

» =
EBF@OK(s) Cisy Ap) G
BI‘%OK( 3) C1+2+(2) A1+(9)G
Bro QKs pappusCes) A Ge)

S AR S



c. Compositae
d. Onion

e. Mustard

Q. No.4  Write answer in one word.

) What are extra nuclear heredity units known as ?

(i)  Inwhich disease bones become soft, weak and brittle ?

(i) Name the process in which genes located on homologous chromosomes
exchange their genetic material.

(iv)  What type of plants are pitcher plant and utricularia.

(v)  Name one technique for testing genetic abnormalities in the embryo.

Special Instructions ;- Q. Nos. 5 to 7 are short answer questions. Answer in

maximum 75 words. Each question carries 4 marks.

Q. No.5 What do you understand by adaptation ? Write the names of types of
adaptations. Explain short- term adaptations with example.
OR

Virus is a link between living and non-living. Justify the statement.

Q.No.6  What is Afforestation ? Write the objectives of community or social
forestry.
OR
What is pollution ? State the names of types of pollution and the effects

of air pollution on organism ?

Q. No. 7 Define tap root and describe the modifications of tap root for food
storage.
OR

Describe the types of meristematic tissues based on location.
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Special Instructions : Q. Nos. 8 to 12 are long answer guestion- Answer each

question in maximum 150 words. Each question carries 5 marks.

Q.No.8 Why do some plants become insectivorous ? Explain the structural

adaptations shown by pitcher plant to trap insects.

OR
Define herbarium. Describe the objectives and method to prepare

herbarium.

Q. No. 9 Explain the types of chromosome based on the postion of centromere.
OR

How is sex determined is man ? Explain with the help of line diagram.

Q. No. 10 Differentiate between mitosis and meiosis.
OR
Differentiate between prokaryotic and eukaryotic cells.

Q. No. 11 Define Dihybrid cross. Explain the phenotypic ratio of 9:3:3:1 with the
help of a checker board.
OR

Define mutation. Explain the features and causes of mutation.

Q. No. 12 With the help of a diagram, explain the external morphology of an earth
worm.
OR
With the help of a diagram, explain the external morphology of

cockroach.

Special Instructions : Q. No. 13 to 15 are long 200  words. Each correct answer

carries 6 marks.
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Q. No. 13 Write all the steps of enzyme action and explain in what form enzymes
are left after the reaction ?
OR

Define osmosis. And explain the process with the help an experiment.

Q. No. 14 Explain any one method of sexual reproduction in Spirogyra with the help
of a diagram.
OR
Describe parts of sporophyte in Moss and draw L.S. of Moss capsule.
Q. No. 15 Describe the different types of vascular bundles.
OR

Explain the internal structure of a dicot stem with the help of a diagram.
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BIOLOGY 2007-2008
MODEL ANSWERS

Answer No. 1

a.  (iv)
b. (V)
c. (i)
d. (i)
e. ()

Answer No. 2

a.  (iv)
b. ()

c.  (iv)
d.  (v)
e.  (iv)

Answer No. 3

i) d
(i) e
(i) a
(iv) b
v) ¢

Answer No. 4

(1) Plasmagene
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(i)  Osteoporesis
(i)  Crossing-over
(iv)  Insectivorous

(v)  Amniocentesis.

Answer No. 5 Adaptation : All organisms possess the ability to change
according to the environment so that it is easy for them to survive in that environment.
This ability of the organisms is called adaptation. Adaptation is of two types in
organisms :

0] Short — term adaptation.

(i)  Long — term adaptation.

Short — term adaptation — The changes developed in an organism clue to changing
environmental condition within its life span are called short- term adaptations for
example, On continuous exposure to sunlight our skim becomes darker due to
accumulation of sun-ray absorbing, melamin pigment granules in the outer-most layer
of skin. Melanin pigment protects the inner tissues by absorbing heat.
OR

Virus exhibits the features of both living and non-living. These are as follows :
Characteristics of living organisms —

0] Virus exhibits growth and reproduction.

(i)  Virus contains genetic material (RNA or DNA) and proteins.

(i)  Viruses exhibit diversity in structures.

(iv)  Virus exhibit mutation.

(v)  Virus spread diseases in plants, animals and bacteria.

(vi)  Virus exhibit phenomenon of inheritance.

(vii)  Virus are (obligatory) parasites.

(vii) Virus exhibit sensitivity
Features of Non-living.

(1) Virus lack cells

(i)  Virus can be crystallized.
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(i) Virus lack cytoplasm.
(iv)  Virus lack metabolic activities and nutrition.

(v)  Virus do not grow and reproduce on their own. They require a host cell.

Because of the above mentioned characteristics, virus is considered a link

between the living and non-living.

Answer No. 6 Development of forest on barren land or land lying fallow is called a
forestation Such forest are called artificial forest. The objectives of community or
social forestry are:

1- To grow useful trees.

2- Development of forests on private area with co-operative effort.

3- To minimize the dangers of pollution by cultivating artificial forests.

4- Conservation of endangered wild life species.

5- To create awareness.

6- To cultivate forest on barren and fallow land.

OR

Pollution - Any charge occurring in the air, water, land i.e., physical, chemical and
biological features which harmful to the living conditions, industrial and cultural

activities of mankind and other organisms.

Types of pollution
1- Air pollution
2- Water pollution
3- Soil pollution
4- Noise pollution

5- Radioactive pollution.
Effects of air pollution on organisms —
0] SO, emitted form industrial chimneys causes burning in the respiratory tract

and harms the lungs. It destroys a variety of plants. Some lower plants and
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lichens grow profusely in an environment free from SO,. Its maximum effect

is felt on the respiration in organisms.

(i) Nitrous oxide affects lungs, and causes diseases of eyes and heart. Ozone
causes eye diseases, cough and pain in the chest. It increases transpiration
rate of many plants, causing them harm.

(i) P.A.N. inhibits photolysis of water thus decreasing the overall ecosyotem
productivity. It causes irritation of eyes and damage to lungs.

(iv)  Higher concentrations of CO and CO, in the air cause fatigue, mental
disorder, cancer of lungs, etc.

(v)  Many hydrocarbons, chiefly polynuclear aromatic hydrocarbon (P.A.H.), are
major carcinogenic substances.

(vi)  Arsenic makes the plants poisonous resulting in death of animals feeding on
them.

(vii) Lead particles spread in the air cause eczema and anthrax diseases.

(viii) Air around iron factories, polluted with more of silica cause respiratory
disorders.

Answer No. 7 Tap Root — It is that root in which the radicle grows to give rise to a

main or primary root.

Modifications of tap root for food storage — Some tap roots accumulate food

substances and grow to become fleshy. They take on different shapes. This stored

food is used by plants.
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Modifications of tap root for food storage
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There modifications are variously named according to shape, as under —

0] Conical — The broad base of the root gradually tapes to the tip. The
broadest part is the base and the slimmest part in the tip e.g., carrot

(i)  Fusiform - This tap root assumes the shape of a spindle i.e., it is
broad in the centre and gradually tapers towards both ends. The
upper this part is hypocotyl and the rest of the part is root e.g.,
raddish.

(i)  Napiform — The base of this root is very broad and tapers abrupthy.
The upper broad part is formed by the swelling of both, hypocotyl and

root e.g., beet root, turnip.

OR

Types of meristematic tissues-

Q)
(i)
(iii)

(i)

(ii)

(iii)

Based on their location, meristematic tissues can be classified into three types :

Apical meristem
Intercalary meristem.

Lateral meristem

Apical meristem : These meristems are located at the apex of root and
shoot Continuous cell divisions in these tissues result in the increase in
lengths of roots and shoots. This meristem includes both pro-meristem and
primary meristem which form the growing points at the apex of roots and
stems.

Intercalary Meristem : It is the part that got separated from apical meristem
at the time of growth of shoot and did not get differentiated. It is located near
the leaf base or at the base of node e.g., in grass it is located near the base
of inter node in mint, it is located below the node.

Lateral Meristem :  This meristem is located laterally in the roots and
stems e.g., vascular cambium (i.e, fascicular and interfascicular) and cork

cambium.
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Fascicular cambium in stems is primary meristem where as all others are
secondary meristems as they arise by dedifferentiation of permanent
tissues. They divide to give rise to secondary growth which results in

increase in diameter of stems and roots.

Answer No. 8 Plants which are growing in nitrogen deficient soil become
insectivorous to fulfill their need of nitrogen, Nepenthes or pitcher plant is an

insectivorous plant. The structural modifications of its leaf parts are as follows :-

Leaf part Modified part
0] Lamina Pitcher
(i)  Apex Lid
(i)  Petiole Tendril.

The mouth of the pitcher is specially thick and glandular. Some of its
glands secrete nectar which attracts insects. The inner wall of the pitcher is smooth
and lined with stiff, inwardly bent hair. The pitcher is filled with sticky substance

containing digestive enzymes.

The insect is attracted by the brightly coloured pitcher. It sits on the
mouth of the pitcher and bends inwards to obtain nectar. In the process, it slides
down and is prevented to escape by the stiff, inwardly directed hair. The lid on top
prevents its escape. The digesters enzyme containing substance digests the insect
for obtaining nitrogen for its nutrition.

OR

Herbarium : Herbarium is a collection of plants in which plants are dried,

pressed, arranged on paper sheets according to some recognized and acceptable

system of classification for future reference and study.
Objectives :
The main objectives for making a herbarium are:

(1) To preserve plant specimens for future reference.
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(i)  The specimens can be used for plant identification.

(i) It helps to increase knowledge about the kinds of plants at a particular time
period.

(iv) These specimen from the basis for future monographic and
phytogeographical studies following required for preparations of herbarium
or plant museum.

(1) Herbarium Press : It is used to dry and press plants. The size of the
herbarium press is 12 X 18 inches. It has a metal or wooden frame in the centre of
which are old newspapers or blotting papers for absorbing moisture.

(2) Vasculum : It is an ovoid, tin or aluminium box of size 50 X 30 X 15 cm. It is
used to collect the plants from the field so that they remain fresh till they are pressed.
It has a strap (belt) an both sides with the help of which it can be hung on the
shoulder.

(3) Pruning shear : Itis a special type of knife used to chop branches of big trees.
(4) Digger : Itis used to dig out underground plant parts.

(5) Scissors : lItis used to cut branches and small bushes.

(6) Lens :Itis a magnifying lens.

(7)  Field book : A notebook and pencil should be carried to the field.

Ans. No.9 Types of Chromosomes :

Chromosomes can be classified on the basis of number and position of
centromere. When there is no centromere on a chromosome, it is called Acentric.
When a chromosome contains one chromosome, it is known as Monocentric , when
two Centromeres are present, then Cicentric and when it is more than three, then it
is called Polycentric , when more number of chromosomes are spread all over the

chromosome, then it is called diffused or non located or Holocentric centromere.

On the basis of location of centromere, there are four types of chromosomes :
[Diag]
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Types of Chromosomes on the Basis of Position of Ce ntromere.
a) Telocentric (b)  Acrocentric

(c) Sub-metacentric (d)  Metacentric

1- Telocentric : The centromere is located at one end of the chromosome.
2- Acrocentric : The centromere is located a little away from one end, so that one
arm is small and the other big.
3- Sub-metacentric : The centromere is away from the centre such that one arm
Is only slightly bigger than the other. Such type of chromosomes are L- or J- shaped.
4- Metacentric : The centromere is situated in the centre and both arms are
equal. Such chromosomes are V-shaped.

OR
Sex Determination in Man : Every cell in human contains 46 or 23 pairs of
chromosomes. Out of these, 22 pairs are common in man and woman. There are
known as autosomes . The two chromosomes of the 23™ pair in women are same
whereas they are different in males. One is big while the other is small. The bigger
one is known as X while the smaller one is Y. These i.e. 23 pair help in

determination of sex, hence they are known as sex chromosomes.

Two types of sperm will thus be produced in males, one type containing 22
autosomes and one X (22+x) (22+y) chromosome while the other having 22
autosomes and one Y chromosome. On the other hand, there will be only one type of
eggs produced in females — all containing 22 acrosomes and one X chromosome.
(22+X)
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At the time of fertilization, if the egg fuses with a sperm containing 22 + X

combination of chromosomes, it will produce a girl child. Whereas, if the egg fuses

with a sperm containing 22 + Y combination of chromosomes, it will result in a boy

child. Almost all higher animals and mammals exhibit this type of sex-determination.

In case of birds, however the case is opposite, i.e. males are XX and females are XY.
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Fig. Sex Determination in Man

Thus, hypothetically, there is a possibility of 50% children being males and 50%

females. But it is not seen practically. Some couples produce only male offsprings,

some only female offsprings while remaining produce both in equal numbers.

In fact, the number of sperms is in crores and it is only a matter of chance as to

which type of chromosome will fertilize and result in the sex of child.

Ans. No.10 Difference between mitosis and meiosis :

S. Mitosis S. Meiosis

No. No.

1. | Occursin all types of cells | 1. Occurs in germ cells.

2. | The number of | 2. The number of chromosomes in
chromosomes in daughter daughter cells is reduced to half




cells is same as that of of parent cell.
parent cell
3. | The resultant daughter | 3. The resultant daughter cells are
cells are two in number four in number
4. | Cell division is of a shorter | 4. Cell division is of a longer
duration duration
PROPHASE
5. | Short duration 5. Longer duration and sub-divided
into five stages.
6. | Chromosomes appear as | 6. Chromosomes appear as single
chromatids units but in prophase-Il they are
seen as chromatids.
7. | Pairing of chromosomes | 7. Pairing of chromosomes occurs
does not occur in prophase-I (Zygotene)
8. | Crossing over does not | 8. Crossing over occurs in
occur prophase-| (parchytene)
MATAPHASE
9. | Chromosomes are | 9. Chromosomes are arranged in
arranged singly on the pairs on the equatorial plate.
equatorial plate
10. | Centromere is at the|10. |The arms are perpendicular to
equatorial plate with arms the poles.
directed towards the poles.
ANAPHASE
11. | Centromere divides 11. | Centromere does not divide
12. | Individual chromatids | 12. | Whole chromosome moves to
move to opposite poles. opposite poles.
13. | Same number of | 13. | Half the number of
chromosomes are chromosomes are present at
presenta at poles poles.
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TELOPHASE

14. | Always present 14. | Telophase-l may or may not
occur.
OR
Difference between prokaryotic and Eukaryotic cells
Basis of PROKARYOTIC EUKARYOTIC
difference
1. | Cellwall Thin, Composed of | Thicker and usually made
protein and | up of cellulose (plants) or
carbohydrates chitin (fungi)
2. | Mitochondrier | Absent Present
3. | Golgi body Absent Present
4. |E.R. Absent Present
5. |Lysosomes | Absent Present
6. | Nuclear Absent, nuclear | Present, it separates the
membrane material lies freely in | nuclear material from
the cytoplasm cytoplasm
7. | Ribosomes 70 S type (30+50 S) 80 Stype (40S +60S)
8. | Nucleolus Absent Present
Metronomes | Present Absent
10. | DNA Single, double | DNA along with histone
stranded DNA, coiled | proteins forms
and super coiled | chromosomes, the number
around a central core | of which is different in
of non- histone | different species
proteins
11. | Photosysnthesis Occurs in is.olgtled Occurs inside chloroplast
:;gljlkmgfs. chlrg;gnp;tr:\;/ﬁ chlorophyll is present

(bacteriochlorophyll)
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present

12. | Respiration Occurs in  plasma | Occurs in mitochondria
membrane

13. | Flagella Solid, made up of|Exhibits (9+2) arrangement
flagellin protein of microtubules, made up of

tubulin protein.
14. | Cell division | Amitosis Mitosis or Meiosis
15. | Sexual Syngany is absent, | Syngary and conjugation
. however, recombi-
Reproduction . occur

nation  occurs by
transformation,
transduction and
conjugation.

16. | e.g. Bacteria, Blue green | Fungi, plants, Animals
algae

Ans. No.11 Dihybrid Cross :

A cross in which inheritance of two characters is seen at a time. Mendel

performed many dihybrid crosses. In one example, he considered two characters —

colour of seed and shape of seeds.

In this cross,
- Round with yellow seeds — 9
- Round with green seeds — 3
- Wrinkled with yellow seeds — 3
- Wrinkled with green seeds -1

The ratio between round, yellow seeds and green wrinkled seeds is 9:1 whereas

the ratio between round, green seeds and wrinkled green seeds is 3:1.

On the basis of this experiment, Mendel was able to conclude that each of the

allele in a pair of constrasting characters works independently of other.

On this basis, Mendel was able to propose the law of Independent Assortment.

The nine possible genotypes are :
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RRYY - 1 RRyy - 1
RrYY - 2 Rryy - 2
RRYy - 2 Yy - 2
RrYy - 4 Yy - 1
rryy - 1
P Round, Yellow Wrinkled, Green
(RRYY) X (rryy)
G RY X ry
Artificial
Cross fertilization
F1 RrYy — All Round, Yellow seeds
On selfing F1
RrYy X RrYy
(Round yellw) (Round yellow)
F2:
Male Gametes
RY Ry ry ry
RY | RRYY RRYY RrYy RrYy
o Round Round Round Round
© Yellow Yellow Yellow Yellow
E |Ry |RRYy RRyy RrYy Rryy
g Round Round Round Round
% Yellow Green Yellow Green
H ry RrYY RrYy Yy Yy
Round Round Wrinkled | Wrinkled
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Answer No.11 Characteristics of Mutation

o &~ 0D PRE

Causes of Mutation :

1. Physical and chemical factors play an important role in giving rise to

mutations.

2. Physical factors include radiations, X-rays, temperature charges at the
time of germ cell cycle, etc. Chemical factors include colhicine.

3. Failure to synapse at Zygotene stage at meiosis can lead to mutations.

49

Mutations occur suddenly in organisms

Mutations do not have a definite direction.

Mutations arising in germ cells are heredity.

Yellow Yellow Yellow Yellow
ry RrYy Rryy rryYy rryy
Round Round Wrinkled | Wrinkled
Yellow Green Yellow Green
FIG: DYHYBRID CROSS IN PEA PLANT
OR

Mutations give rise to new features that may form new spices.

Mutations can help to achieve developmental changes in short duration.




4. Antibodies can give rise to mutations.
5. Chromosomal Mutations can arise because of the change in interaction

of certain molecules (physiology of mutants may change at times).
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Answer No. 12

Shape, size and colour of Pheretima _

Pheretima or earthworm is cylindrical and bilaterally symmentrical with both
ends pointed. The posterior end is comparatively more blunt than anterior end.

It is approximately 16 to 20 cms long and 0.5 to 1.0 cms in diameter.
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External Structure of Pheretima Postnuma (Earthworm)

Body colour resembles that of soil i.e. brown; This colour of skin is due to the
presence of porphyrin pigment obtained. Dorsal side is darker when compared to
anterior side from the deed and decaying leaves taken in as food. This pigment

protects the earthworm from the ill-effects of strong light.

Segmentation : The earthworm’s body is divided into 100 to 200 circular groves
called annuli. Formation of annuli is known as metameric segmentation. The first
segment at the arberior end is known at buccal segment or peristomium. A half-moon
shaped mouth is located at its anterior most end. A triangular, muscular process
overhangs the peristomium. It is known as prostomium. It covers the mouth. The last

body segment is known as the anal segment. The anus is situated in this segment.
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There is an inter segmental groove between two groves. There is a mid-dorsal, blue

longitudinal line which is actually the dorsal blood vessel.

Clitellum — The outer skin layer of the 14", 15" and 16™ segment of earthworm
becomes many layered thick dark and glandular. This part is called clitellum or
cingulum. It divides the body into 3 segments —

(1) Pre-clitellar region

(i)  Clitellar region

(i)  Post clitellar region

Setae — There is a circular ring of setae in the centre of every segment except 1%, 2"
and last. Such type of arrangement of setae is called perichaetin arrangement. Each
seta is made up of nitrogen containing chitin and resembles a stretched ‘S’. The
middle portion of the seta is swollen and is known as Nodule. All setae are

backwardly directed and located in setae sac.

52



OR

External features of cockroach —
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External Structure of cockroach
The size of the body of cockroach varies from 2-6 cm long and 1.0 to 1.5 cms
wide. The males are generally smaller in size than females. Body is segmented,

flattened and covered by wings on the dorsal surface.

The body may be coloured reddish brown or brown. Body is covered by an
exoskeleton of Chitin and lioprotein. It is made up of many small plates called
Sclerites. scleriter are interconnected by a flexible membrane known as articular or
arthrodial membrane. This allows flexible movements of the cockroach body. Dorsal
sclerites are known as tergites , ventral ones are known as Sternites while the lateral

ones are known as Pleurites
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Ans. No. : 13
(1) Lock and Key Hypothesis -

Proposed by Emil Fisher in 1894, this theory assumes the substrate to be a
lock and the enzyme to be the key. Mechanism of enzyme action is as follows :-
[i] The enzyme approaches the substrate molecule.

Substrate attaches itself to the template on enzyme forming enzyme-

substrate complex.

[ii] Thus enzyme substrate is formed from enzyme.

[iif] This newly formed molecule has more of vigor and can act with, to
form products. After acting with water substrate is further separated
and is ready to work again with new molecules.

Substrate + Enzyme Enzyme Substrate Complex

PADLOCK (ENZYME KEY

KEY (ENZYME (SUBSTRATE ~ SUBSTRATE (ENZYME  PRODUCTS
MOLECULE) MOLECULE) COMPLEX  MOLECULE)

Mechanism of Enzyme Action : Lock and Key Model

(2) Enzyme-Substrate Complex hypothesis -
This hypothesis, proposed by Prof. Henry, 1903 states that enzyme (E)
alongwith substrate (S) forms a complex which helps in enzyme action.
(3) Induced Fit Model -
This hypothesis was proposed by Koshland, 1963-64. According to this, the
configuration of enzyme molecule is not fixed. It charges its configuration according to

that of approaching substrate molecule in order to fit itself.



OR

Demonstration of Osmosis by the semi-permeable egg

A hen’s egg is taken for the experiment.
hole is made at one end and the egg is
its contents. The calcium carbonate shell is
by dipping the egg in concentrated
hydrochloric acid (HCIl). The inner, semi-
membrane is thus obtained. A glass tube a

the hole in the membrane and tied

— sTAND

—— GLASS TUBE'

WATER

SEMI PERIIEABLE
MEMBRANE

membrane;:

A small
emptied of

dissolved

permeable

fixed into

concentrated sugar solution is now filled in the membrane bag though the tube, and

its level noted. This membrane is how inserted into a beaker filled with water. After

some time we note that the level of the solution in the glass tube has riser. This is

become of osmosis the water molecules enter the membrane and same the level in

the tube. This process is known as endosmosis and the pressure developed due to it

is known as osmotic pressure.

Ans. No. : 14

Sexual Reproduction in Spirogyra occurs during unfavourable conditions by

conjugation. The gamete forming cells are known as gametangia. Conjugation in

bacteria occurs by 2 ways:
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Fig. Conjugation in Spirogyra

® Scalariform Conjugation :

Most species of Spirogyra exhibit this type of conjugation. In this method, 2
filaments of opposite strains come together. One behaves as a male while the other
as the female filament. Two protubances appear on the sides of spirogyra facing each
other. They slowly touch, the cell walls at the point of contact dissolve forming a tube
like structure between them. This is known as conjugation tube. All the cells of the
filaments engaged in conjugation form conjugation tubes so that the whole structure
resembles a ladder.

The cytoplasm of the cells of the male filament round up to form aplanogamete.
It moves through the conjugation tube by amoeboid movements into the female
filament cell. Here it fuses with the contents to form 4 diploid zygote or zygospore. On
drying up of the filament, the zygote sinks to the floor of the water body. On return of
favourable conditions, it will germinate to form a new filament. The new filament will

be haploid as the zygospone first undergoes meiosis to restore haploid condition.
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OR

Sporophyte of Funaria : The sporophyte of Funaria is totally dependant on
gametophyte. It has 3 parts : Foot, Seta and Capsule. The remnant of the old
gametophyte (archegonium) part may sometime be found as a cap-like structure on

the capsule. This is called calyptra.

Parts of moss sporophyte

)] Foot : It is the basal part of the sporophyte embedded in the tip of the
gametophytic part of female branch. It anchors the sporphyte to the gametophytic
tissue and helps to the absorb water and nutrition from it. Foot is made up of thin-

walled parenchyma cells.

1)) Seta : Seta is a an elongated, twisted structure carrying the capsule away from
foot. It helps in better disperral of spores.

Internally, it consists of a central strand made up of thin-walled cells.
Surrounding it are few layers of cells. Outermost is a single layered epidermis

protected by cutide.
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Fig. L.S. of A Moss Capsule

lii)  Capsule : It is a pear-shaped structure situated on top of seta. Initially it is an
erect structure, green in colour. On matunity, it becomes bent and changes colour to
yellow or orange. It is further subdivided into 3 parts :

- the basal portion apophysis,
the central position, theca containing sporogenous tissue and
the top-most, cap like structure, the operculum. It covers the opening of

capsule through which the spores escape on maturity.

Answer No. 15 : Types of vascular bundles :

Vascular system is a collection of all different types of conducting tissues. In
plants, the vascular system is divided into smaller similar units called vascular

bundles. Each vascular bundle normally contains xytem, phlom and may be cambium.
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Fig. Types of Vascular Bundles

According to the location of xylem and phloem and presence or absence of

cambium, the vascular bundles are of following types :

Radial : The system and phloem are arranged alternatingly on the

different radii e.g. in roots.

Conjoint : The xylem and phloem form one bundle on the same radius. It

can be of further two sub-types :

a) Collateral : Each bundle contains xylem on the inner side and
phloem towards the peripheny. If cambium is present between the
xylem and phloem, the bundle is said to be collateral open. It is
found in dicot stem. Whereas if there is no cambium between
xylem and phloem, then the bundle is known as collateral closed. It
IS seen very often in monocot stems.

b) Bicollamteral : In such type of bundles, xytem is located in the
riddle with cambium followed by phloem on both sides of it eg.
Vascular bundles of families circurbitaceae, solanaceae,

convolvulaceae and Apocyanaceae.
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iii)  Concentric : In this type of vascular bundles, xylem and phloem form
concentric layes around each other. These bundles lack cambium, hence they
are of closed type. It is of further 2 sub types :
a) Amphicribal : Phloem completely surrounds the xylem in such
bundles. Example are seen in few aquatic plants and pteridophytes
(Selaginella and Lycopodium).
b) Amphivasal : Xytem completely surrounds the phloem in this type
of vascular bundle eg. In the stems of some monocot plants like

Yucca and Dracaena.
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OR

Internal structure of a dicot stem :
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Fig. Internal Structure of Dicot stem
A Part of The Stem In T.S.

The arrangement of different types of tissues in a dicot stem is as follows:-
(1) Epidermis:

It is the outermost layer formed of single layer of barrel shaped parenchyma
cells. Outer to this layer is a protective, waxy, non-living layer of cuticle. Usually

multicellular hair and stomata are found associated with this layer.

(2) Cortex:
It lies below the epidermis and is divided into 3 regions :

(1) Hypodermis : Lying immediately below the epidermis, it is formed of 3-5

layers of collenchyma cells. These may contain chloroplast.

(i)  General Cortex : Located below the hypodermis, it is formed of many

layers of parenchyma cells.
(i) Endodermis : The innermost, third layer of cortex, endodermis is formed

of a single layer of barrel shaped parenchyma cells containing starch

granules.

(3) Pericycle :
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Located below the endodermis, this multilayerd part is formed of alternating
bundles of parenchyma and sclerenchyma cells.
(4) Vascular bundles :

The vascular bundles are conjoint, collateral, open, of similar sizes and
arranged in a ring below the pericycle. The scleremchyma bundle of pericycle is

associated with vascular bundles.

Each bundle contains xylem, phloem and cambium.

Xylem is formed of tracheids, vesels, xylem parenchyma and xylem
sclerenchyma cells. Whereas the phloem is formed of sieve tube cells, companion
cells, phloemparenchyma and phloem sclerenchyma cells. Cambium is found

between the xylem and phloem. It is made up of 3-4 layers of thin, rectangular cells.

(5) Pith or Medulla : It is the central, large portion, formed of parenchyma cells.

This tissue extends in between the xylem bundles as pith rays or medullary rays.
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