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General Instructions :

Read the following instructions carefully and strictly follow them :

(i) This question paper contains 33 questions. All questions are compulsory.

(it)  This question paper is divided into five sections — Section A, B, C, D and E.

(iti) In Section A — Questions no. 1 to 16 are multiple choice (MCQ) type questions,
carrying 1 mark each.

(iv) In Section B — Questions no. 17 to 21 are very short answer (VSA) type
questions, carrying 2 marks each.

(v)  In Section C - Questions no. 22 to 28 are short answer (SA) type questions,
carrying 3 marks each.

(vi) In Section D — Questions no. 29 and 30 are case-based questions, carrying
4 marks each.

(vii) In Section E — Questions no. 31 to 33 are long answer (LA) type questions,
carrying 5 marks each.

(viii) There is no overall choice. However, an internal choice has been provided in
1 question in Section B, 1 question in Section C, 2 questions in Section D and
3 questions in Section E. A candidate has to attempt only one of the
alternatives in such questions.

(ix)  Use of calculators is not allowed.

SECTION A
Questions no. 1 to 16 are Multiple Choice (MCQ) type Questions, carrying
1 mark each. 16x1=16
1. Three genes R, S and T are located on the same chromosome. If the

recombinant percentage between R and S is 20%, R and T is 35% and S
and T is 15% respectively, can you predict the correct order of these genes
on the chromosome ? Which of the following shows the correct sequence of

the genes on the chromosome ?
(@ R-T-S

(b)
(c)
(d)

m wn =

_S_
_R-—
I\

= S R
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2. S fogm o foenfdi 3 3 TR (I|Y) % STE 981 aTefl U A & fafime
T | A oh AYATN H HTFS b T b A(hS] hl Tehal Hich [ IH G
frefuya foram | o1% | A fomg 7 4 smnfya S #7a H gfafte (fowsi)
TS oh! T @ ?

E S
(i) () (i) (iv)
T HyEE H gt —
(a) Torg @) (b)  foeg (i)
(¢ Taeg (i) @ fog Gv)

3. N U U FewAge FEU H U AR AEHehgl W AIeEd WhH H
ftfera T X, el Y’ Al UATSH 2 %l I8 |

)¢
3’ AL -
1L
5' 3'
a7
oy
T X BT Y’ TSATEH 7
(a) EHYH (o) ST, JTeA TR
(b) IR T (p) AT, qTeA TS
(c) SIH fam (o) AT, TTeA R
d) ST & (o) AT gl TR
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The graph plotted below is based on the data collected by biology
students with respect to the levels of oxygen at the specific points in the
river flowing outside their city. Which point in the graph indicates the
entry of untreated sewage in the river ?

————— \\ /\ ,",_-———--
\ 7
Y : — Dissolved oxygen
2 T ) --- Mineral ions
) \ 7
— N /
\ /
N ,/
—
(1) (i1) (i11) (iv)
Distance along River ——
(a)  Point (1) (b)  Point (11)
(c) Point (ii1) (d)  Point (iv)

Identify the region X’, the factor Y’ and the enzyme Z’ involved in the
process of transcription in prokaryote as shown in the schematic
representation given below.

(X)
3 T 5
L1L
5' 3’
CZ,
(Y?
Region X’ Factor Y’ Enzyme 7’
(a) Terminator Sigma (o) RNA polymerase
(b) Promoter Rho (p) RNA polymerase
(c) Promoter Sigma (o) RNA polymerase
(d) Promoter Sigma (o) DNA polymerase
~a~~ Page 5 P.T.O.
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4. HW4 FEfte & s@feufa i = v U AMe oy Tt gro fefua fohem mn
3

I
S
ST
(a) Hedl gATE
(b) T wmfe
(¢c) ST gAfte
) Toqea gufse

5. St ufEmem (F0R) gRT gavey fasfaa ureiet e Ot o ffafaa o @

SR IcqTe T Ic9Te Tokam T 2

(a) a-1-Ufefefam
(b) o
(c)  P-TTFTIhI
d ofetfims
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4, The status of the human population reflected in the human age pyramid
given below is :

Post-Reproductive

Reproductive

Pre-Reproductive

(a)  Declining population
(b) Stable population
(c) Expanding population

(d) Extinct population

5. Which one of the following products was produced as a result of DNA

manipulation in the first transgenic cow ‘Rosie’ ?
(a)  o-l-antitrypsin

(b)  oa-lactalbumin

(c) B-lactglucose

(d) a-deaminase

51/1/2 ~N~~ Page 7 P.T.O.
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6. TU® i T H TS h T H Tl S h WshH hl HEl &M & IRATNG

L 9T forehed T =AY

N

St A1 TEn
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(a) TARIHIH IO — Fifeh S Ted It (ST bl STdd] avT Bial & |
(b) Toeme T — Fifer DI qAT At T el ST ST SROT BT B |
(c) fesmeder sor — e welt 7T aret FSUwt 1 ST BraT B |
(d) TARHRE T — FHifh Ted hl AIH HASs aTdd [SRIHI bl a0 BIidl
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7. ST Ffer deie g U U o= XC q9T | 3T SRl 1, 2 3R 3
@ ST NH1Eal 1 319399 hifve | Fefaiad 9 8 sH-a1 ooy 39 s=0 X
o FWTfId Sk Bl i Gl & 2

o o o
o] odlth  odlth odlth

X 1 2 3
(a) 14dAT2 (b) 249AT3
(¢) 149a13 (d) hdd Mk 3
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Select the option that gives the correct description of the process of
Natural Selection with respect to the length of the neck of giraffe.

~
.

Neck length in giraffe ——
(a) Stabilising selection as giraffes with longer neck lengths are

(b)  Disruptive selection as giraffes with smaller and longer neck

(c) Directional selection as giraffes with longer neck lengths are

(d)  Stabilising selection as giraffes with medium neck lengths are

Study the DNA profiles obtained as a result of DNA fingerprinting of a
child X’ and three individuals 1, 2 and 3. Which one of the following

(b)
(d)

2 and 3
Only individual 3

6.
A
3
o
=
—
T .%
o
S)
-
2
g
=
Z.
selected further.
lengths are selected.
selected.
selected.
7.
options shows the possible parents of the child ‘X’ ?
Child Individual Individual Individual
X 1 2 3
L]
L [ ]
— —
— [ 1
I
— _—— s
|
I —
| | — ]
L] L]
] I
| | ]
| ]
] |
— —
 —
| I
(a) 1 and 2
(¢) 1 and 3
57/1/2 ~~~~
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8. 34 fadey &1 =9 HI oW 325 AN S (AT) IR
A ISITU[SIA J5hH G S ITel GXITehUTT <hl Tl T i ST TR & |
(a) 325 (b) 650
(c) 1300 (d) 975

9. g ghuau fuio & fafte =wen «» = w9 @ qutn mn R | e o
Y hI9-91 faehed 31 0N i 98 ®9 H eX0idl § ?
(i)  STIAMR 9Tl 1 TR
(i) NS ST 1 T (F%e) Hifseht/sig § fHewe
(i)  ToSITe S IeaTg IS SheT

(iv) d9Tfed S &1 Jagq
(v) STIYaTg Fared

(a) (1) — (111) = (Gv) = (11) = (v)
(b) (1) — (v) - (11) » (1i1) = (v)
(¢) (11) » (1) —» Gi1) » Gv) - (v)

d) () - >Gv) - (v) > (1) - G)

10. SRINTFL H SI9-93Nd 7@€ qU §H o 916, 3cd1G i dIR BH 9 foquE &
UE g TUTEG TshHI © TERAT B |
3 TRHAT <hl i A1 § S B | 39 Toehed hl UgET hIIT S 9 TehHI i TEl
A T T B
(i)  3cUTE T TN
i) 3fad ufRers & @Y GEua H
(iii) 3G T YR
(iv) 3cqig o1 Faferadia wdiegor

(a) (i) » (i) > () > ({v)
(b)  (iil) — ({1) — (1) - (iv)
(¢) (i) —» (@) —» (1) —» (1v)
d) (1) —> 3Gi) - Gv) > >(i)
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8. Choose the option that gives the correct number of pollen grains that will

be formed after 325 microspore mother cells undergo microsporogenesis.

(a) 325 (b) 650
(c) 1300 (d 975
9. Given below are the steps carried out to construct a recombinant DNA.

Which one of the following gives the correct sequence of these steps ?
(1) Isolation of genetic material

(ii)  Insertion of recombinant DNA in the host cell / organism

(iii) Obtaining the foreign gene product

(iv)  Amplification of gene of interest

(v)  Downstream processing

(a) (1) —» (i) —» Gv) > (11) > (v)
(b) (1) — (v) - (11) — (1i1) = (v)
(¢) (11) » (1) —» Gi1) » Gv) - (v)

d 1) - 30v) = (v) = >[i) - (1)

10. After the completion of biosynthetic stage in a bioreactor, the product
undergoes a series of processes before it is ready for marketing.

List of the processes is given below. Identify the option that gives the
correct sequence of the processes carried out :

(1) Purification of product

(ii))  Formulation with suitable preservative

(iii) Separation of product

(iv)  Clinical trial of product

(a) (i) — (i1) - 1) — (iv)

(b) (i) » () > (G) - (Gv)

() (i) » (G) > () » (Gv)

(d) () — >Gil) - [Gv) > (i)

51/1/2 ~N~~ Page 11 P.T.O.
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11. f=fafRed 8 @ +19-91 39 999 3190 gR1 Gifad 77 fohan Smar ?
(a) TS
(b) TEREE
(c) UMFd Y MASIEH (T=..5f.)
d fifees
12. TAfafad & @ sH-81 T4 g gseav fowm g 7g7 gt 2
(a) SR diEd (b) STk (TTHITRET)
(c) <ifieh wed (d)  IHamy-sh

Yo7 G113 & 16 % 1078, 51 %97 15 70 & — [o74 0 &1 3199 (A) 77 G Pl
FRUT (R) ZRT 3lhd 197 737 & | 57 ¥941 & T&l 3¢ 17 13T 718 &It (a), (b), (c) 3K
(d) & @ g9 v |

(a) 3P (A) 3 HRUT (R) THT Tal & 3 ST (R), AR (A) hI
g ST HLdl 2§ |

(b)  SAMTHAA (A) 3T HRU (R) THI T&l 8, T BRU (R), AMMH (A) &
el AT 7T S § |

(c)  ANTH (A) Tl 3, T SR (R) TeAd 7 |

(d) 3w (A) TeId 8, 9 HROT (R) TE 7 |

13. 37997 (A) : W@ U e (Bt) Safey &/Fcg &t T8 A, Tg hie ol
IR glerd! B |

HRU(R):  ®Id (Bt) Safoy Figeg ¥ ffsha €9 § 2T 7, 9g <A1 &
$ie 38 Hfeha fow <t @rar 8, @bl 3T &1 T 6 ™

$O! Alhd ®Y § giEfdd L <aT & |
14. 379 (A) : WUegHg it d 4o foebre & S YOIy quid: Iuh
foren Srar ® |
FRU(R): 3, X an a9 gt M-Uegfig il o 3gTen 8 |
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11. Which of the following hormones is not secreted by the human placenta ?
(a)  Progesterone
(b)  Estrogen
(c) Human Chorionic Gonadotropin (HCG)
(d) Relaxin

12. Which of the following sexually transmitted disease is not caused by a

virus ?
(a)  Genital herpes (b)  Gonorrhoea
(c) Genital warts (d) Hepatitis-B
For Questions number 13 to 16, two statements are given — one labelled as

Assertion (A) and the other labelled as Reason (R). Select the correct answer to these

questions from the codes (a), (b), (c) and (d) as given below.

(a) Both Assertion (A) and Reason (R) are true and Reason (R) is the

correct explanation of the Assertion (A).

(b) Both Assertion (A) and Reason (R) are true, but Reason (R) is not
the correct explanation of the Assertion (A).

(c) Assertion (A) is true, but Reason (R) is false.

(d)  Assertion (A) is false, but Reason (R) is true.

13. Assertion (A) : Crystal protein Bt toxin does not kill the Bacillus but Kkills

the insects.

Reason (R): Bt toxin exists in inactive form in Bacillus but when
ingested by the insect, the acidic pH of its gut changes it

into an active form.

14. Assertion (A): Endosperm is completely consumed during the

development of embryo in ex-albuminous seeds.

Reason (R):  Castor, pea and beans are all examples of ex-albuminous

seeds.

51/1/2 ~N~~ Page 13 P.T.O.
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15. 3FY7(A): b AUH U Fames 9o y=ee SiH @de (TRETeHs) ST
% 1Y Teg el g |

FRU(R): T3P (FTEHTCHS) ST ol T A i ATaIHhdT &l 2 |

16.  37Y%HY7 (A) : Wil @dl H I aTelt Seaigiigg ol I q aohd et T
T |

HRU(R):  ScAgd < Bl ! Y % HROT T AT TR 39 a1 = |

Qs @

17. (%) [Bloepg T % dfive o frm o) & o1 fopm TR 9 Afcret yoreh
H yferse gt 8 ?

(@) T AfcTept # IUfEyd W shegeh (A IHehi) o UiasT &1 Iooi@ i | 2

18. $ YW & & fofg™ & 9Ra fova &1 Araqal ged faume < 8 | 399 9Ra &
STt qe T & wftiford € | 9IRd @1 g & fava 1 fohaan ufosa @ 2 i
forE RO ¥ 9RA fova o 12 FEICGY <l § € T & ? 3eci@ ohiTag | 2

19. (%) HAEH SITAT o TH 7 & S oA ST Gug Sl Tt il §
TYMTARG L (S ) Fehd B |

() 39 Gdigh H 90 A9 &k (‘ort) shl Ariehar faafay |

(i)  We qon TR | Yk o foTu A ol 3 Ueh-Ush HaTgeh

3are fafau | 2

3Tt
(@) fouda Siuae = et o S gfase TR S wehdt 3 2

(i) U 9ol hifSreRt |
(i) T IGH IR | 9
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15. Assertion (A) : In an operon, the regulator and operator genes are not

associated with the constitutive genes.
Reason (R):  Constitutive genes need not be repressed.
16. Assertion (A) : Cattle and goats are never seen browsing on Calotropis
growing in abandoned fields.

Reason (R):  Cattle and goats avoid grazing on Calotropis because of

the offensive smell of its flowers.

SECTION B

17. (a) From which end of the ovule, and how does the pollen tube gain its

entry into the embryo sac of a Hibiscus flower ?

(b) State the fate of the male nuclei present in the pollen tube. 2

18. India is the seventh largest country in the world in terms of total land
area including land and water. Write the value of the land area of our
country (in terms of percentage) of the world. Mention then, what makes
India one of the 12 mega diversity countries of the world. 2

19. (a) Vectors are DNA molecules that can carry a foreign DNA segment
into the host cell.

i) Write the significance of ‘ori’ in this vector.

(ii))  Give one example each of vectors used for cloning genes in
plants and animals. 2

OR
(b) Write how can an alien DNA be introduced into
(1) an animal cell

(i1) a plant cell. 2

51/1/2 ~N~~ Page 15 P.T.O.
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20. U FI b Th-GIITUTCHS fGfhiol T shadd 2 — 10 Jia=Td T TG HLd &
3 7@ Mk AT h FHot vl fava T TUINOT A B | W UHH b GRH
uritfeyfass aF SeamTfashl & o fagral O amee (STIEUar) TA1yd +d 7 |
T HIT | 2

21. = fou Tu o # A YT % fooRE oAl U STawAT I quAT AT B | 36
gey ¥ fefafgd st & 3w i

(%) To ¥ @R TE Aa Yol 7aE Sl 989 L IHh! 9 (AT |
(@) U gigar sl ame= Taiaeen ¥ s9h! el Aafedfd 1 Ieei@ hIfu |
() AmIfeRd X AT Y’ & | T H Ycdsh 1 Ueh-Ush bl foIRau | 2

Qug

22. (%) Nyl P UHa (TAUE JT & IHd) & W g AHETO (ITSHH)
qastt o AW fAfan St e 15 fferem oy qd formm o |

(@) Sl @edl & FATER STy fha aa-td § 3R *al &
q ?

(M) F Sfaferm aun F Reaew & = QI fafa | 3
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20. Plants capture only 2 - 10 percent of the photosynthetically active

radiation of the Sun and this small amount of energy is able to sustain

the entire living world. During this process, ecosystems are in consonance

with the two laws of thermodynamics. Explain.

21. The diagram given below shows a developmental stage of human embryo.

Answer the following questions with reference to it :

(a)
(b)
(c)

22. (a)

(b)

(c)

51/1/2

Identify and name the human embryonic stage shown.
Mention its exact location in the normal pregnancy of a woman.

Write one function of each of the two parts labelled X’ and Y.

SECTION C

Name the two primate ancestors of the present day humans, who

existed approximately about 15 million years ago.

According to geological records, when and where did
Australopithecines live ?

Give two differences between Homo habilis and Homo erectus.

-~~~ Page 17 P.T.O.
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23. (%) geA (AfcrHe) s qun e (fommea) ateg # fawg <hifdu |

(@) 3eH g % o SUad U 61 AW forget 3ueh! samen i | 3

24, had ANECHS NG hl TEREAT H, bl IR a9 (EcoRI) 3 EuaT ASIS
giqaed TsifaaTs i fsha g1 S €T & i & dF =Xl ol
ST | 3

25. (&) () Tl yR 6 gg@e S TEfifchl ¥ ST 6l AW dTelt B9
dehIohl o AHfIRga Gférea &9t o1 faear hifSe 2
(1) SE.31:.%. 4.
(2) 7541937,
(3) g3
(4) S.37E.T% 2.

(i) 3uYH H ¥ fopm qeien (Aleh) @l T fu=e & 9T ST Sehar ?

U I o GHYA H R fafgu | 1
reran
(@) fefafea § favg i 3
(i)  IRYOHY T Bt

(i)  Jehredt aun fogwmred! Sieher

(iii) ST qAT AP
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23. (a) Differentiate between malignant and benign tumours.

(b) Name and explain the most feared property of a malignant tumour. 3

24. With the help of a schematic diagram only, show in three steps,
the formation of recombinant DNA by the action of restriction

endonuclease — EcoRI and DNA ligase. 3

25. (a) () Expand the abbreviations given below, used for different

modes of assisted reproductive technologies : 2
(1) ZIFT

(2) ICSI

(3) IUT

(4) GIFT

(ii1) Which one of them cannot be considered as a procedure of

IVF ? Give reasons in support of your answer. 1
OR
(b) Differentiate between the following : 3

(i)  Perisperm and Pericarp
(i1) Syncarpous pistil and Apocarpous pistil

(111) Plumule and Radicle

51/1/2 ~N~~ Page 19 P.T.O.
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26. (%) WA DIRERRT (A HIREHRT) o AN AR |
(@) wWFaEl H T IR ol el § e fham ST Gehal 8 ?
(7)  HEE W % ITER A TH HINEREST & B3 g AT ffEu | 3

27. ITURE/=Y IA H FH YGHd M o I IFHT Afgd AA ITER I H
YR foRaT ST B | 39 IYGR UshH o GeHd # fmfafigd & samen it . 3

(F) WM AUH (FesT)
(@) afshira A

()  IEIER 3T YT (TARIfTh Tl STEaiel)

28. famfafga asmach = w1 stewem i qen gefia f=fafaa geat & )

e

1 2

b o w0

3 4 5 6
. O
T g 9
G) o Ig Tanives AT @ 3Aar gHTEt 2 Shrer difu |

(i) o I8 fomwes o dgam B SAuar I shiHEH o B 2 SR
AT |

(ifi) <AMe 3, 4T 70 & 390 fomives & fofu S-a1 =foa (sfe) awgmmst
27? 3
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(a) Write the characteristics of ‘stem cells’.
(b) From where can one obtain ‘stem cells’ in humans ?

(c) State any two applications of ‘stem cells’ in curing human diseases.

Treatment of wastewater is done in a sewage treatment plant to make it
less polluting. Explain the following with reference to this treatment

process :
(a) Primary sludge
(b)  Activated sludge

(c) Anaerobic sludge digesters

Study the pedigree chart given below and answer the questions that

follow :
mE
1 2

— )

3 4 5 6

r—Cl) |

7 8 9
(1) Is this trait recessive or dominant ? Give reason.

(11) Is this trait sex-linked or autosomal ? Give reason.

(iii)) Among individuals 3, 4 and 7, which one is homozygous for the

trait ?
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SECTION D

29. Study the diagrammatic representation given below of the Earth with
regions marked ‘A’ and ‘B’ respectively. Answer the questions that follow.
90° N

N
S e\
/ EQUATOR 0°
\ 30° S
\\\ 60° S

90° S

(a) Write the observations made regarding the species diversity when
moving from region ‘A’ to region ‘B’. Give two reasons also. 3

(b) Stating the reason, mention the approximate number of bird species
recorded in India. 1

OR
(b) Name the region in the world that records the greatest biodiversity
and mention why. 1

30. Gene expresses itself in a cell system as a protein/enzyme. How does an
expression of gene occur in a cell system and when does it need to
occur, and how the gene expression is regulated in a prokaryote cell
system was studied by the combined efforts of Jacque Monod, the
biochemist and Francois Jacob, the geneticist. For their work on lactose
metabolism in E. coli and introducing the concept of “/ac operon” they
were awarded the Nobel Prize in 1965.

(a) Why is lac operon said to be a transcriptionally regulated system ? 1

(b) It is said that “the lac operon has to be operational at a very low level

in the bacterial cell all the time.” Justify.

o |~
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(¢) Why is the regulator gene in lac operon marked as 1’ gene ? é
(d) Draw a schematic diagram of lac operon in absence of inducer in the
culture medium of the bacteria. 2
OR
(d) Draw a schematic diagram of [lac operon in the presence of inducer in
the culture medium of the bacteria. 2
SECTION E
31. (a) @) When and how does foetal ejection reflex begin ?
(ii)  Pituitary gland and uterine muscles play an important role
during parturition. Explain.
(iii) A functional mammary gland is a characteristic of all female
mammals. Given below is a diagrammatic sectional view of
a mammary gland. Identify the parts 1, 2 and 3, and
mention one function of each of them. 5
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How are the characteristic features of pollen, anther and

stigma of a maize plant suited for pollination by wind ?

How do you justify that :

(1)
(2)

Pollen grains are recovered from fossils ?

Micropyle remains as a small pore in the seed coat of

a fully developed seed ? 5

A time-bound vaccination programme is followed for the children in

our country from their birth up to ten years of age. A graph plotted

below shows the effect of the vaccination followed by infection by the

same pathogen, and the antibody concentration in the blood of the

child.

Vaccine is administered here

(1)

Antibody concentration in Blood

e . . .
- . ;/ Reinfection with same pathogen

Explain

o 2o ~2o 4

O 50 100 150 200 250 300 350 400 450 500

—> Days after administration of vaccine

why the administration of a vaccine causes an

increase in the antibody concentration.
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(ii) If the child is infected with the same pathogen almost four
months later, the antibody concentration in his/her blood

increases very fast. Explain why.

(iii) A table given below gives information about different types of

immunity and how they are attained. Identify ‘P’, ‘Q’, ‘R’, S’

and T in the table. 5
. Presence
. Type 9f PrOdl.lCtlo.n of memory Mode attained
immunity | of antibodies
cells
(1) | Natural, Yes ‘P ‘QY
active
(2) | Natural, No R Across the
passive placenta  during
pregnancy/breast
feeding
(3) | Acquired, S Yes Getting a vaccine
active during breast
feeding
(4) | Acquired, T No Getting an
passive injection of
antibodies
OR

(b) (i) What is the chemical name of ‘smack’ ? Why is the consumption

of smack considered as an abuse ?

(ii) Name the source plant and one effect of the following drugs on

the human body :
(1) Marijuana
(2)  Cocaine

(3)  Morphine 5
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33. (a) Meselson and Stahl carried out an experiment to prove the nature of
DNA replication. Recall the experiment and answer the following

questions.

(i) Which two types of nitrogen were used by them in their

experiment and why ?

(ii) Why did they take samples of E. coli at definite time intervals

for their observation ?

(iii) State the role of caesium chloride density gradient in their
experiment.
(iv) Write the conclusions they arrived at. 5

OR

(b) (i) A true breeding tall pea plant with round seeds is crossed with

a recessive dwarf pea plant having wrinkled seeds. Work out

the cross up to Fy generation giving the phenotypic ratios of

F; and Fy generation respectively.

(ii) State the Mendelian principle that can be derived only with the

help of such a cross. 5
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