
BIOLOGY (Theory) 

� fa$11� (�c:§.IAicb) 

Maximum Marks : 70 
� 3Tc6 : 70 

Ti,me allowed : 3 hours 
� 'ff1P.T : 3 f.f1lZ 

General Instructions : 
(i) All questions are compulsory.
(ii) This question paper consists of four Sections A, B, C and D. Section A contains

8 questions of one mark each, Section B is of 10 questions of two marks each,
Section C is of 9 questions of three marks each and Section D is of . 3 questions of five
marks each.

(iii) There is no overall choice. However, an internal choice has been provided in one
question of 2 marks, one question of 3 marks and all the three questions of 5 marks
weightage. A student has to attempt only one of the alternatives in such questions.

(iv) Wherever necessary, the diagrams drawn should be neat and properly labelled.

MIii.ci f.r(,,: 

(i) � JTR· � / I 

(ii) ff{ JTR-W ff 'i:fff � A, B, C � D / I � A ff 8 JTR / f.ir;f# JffW 'cfif � 
3Tc6 -1, � B ff 10 JTR' / f.ir;f# JffW � t 3Tc6 t; � C' ff 9 JTR' / f.ir;f# 
JffW � it:, 3Tc6 / aP-TT � D ff 3 >/Ff / � JffW � Wil 3Tc6 / I 

(iii) "c/Jf 'fP11T T.flR-� (3llqfa:ifc;r i?/lfff) ��II� ,ft, 2 � cfTc? � >/Ff
ff, 3 � cfTc? � JTR' ff � 5 � cf1ff � � 'Jf'Rf ff eftrro' T.flR-� �
W:/ I# 'Jf'Rf ff �q;r ��ft� 'cfif ��/I

(iv) �- ,ft dfli:/:144' "if, "iRTT,: � cfTc? 37ITT9 "flT%--pR aP-TT tlp#d � ff rflffld if I
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SECTION A 

wag A 

1. Pick out the ancestral line of Angiosperms from the list given below :
Conifers, seed ferns, cycads, ferns.

� � � � � 'ij � di1qaaflfZit� (�fZit��iff) � � oo 'ij � 31ffi t ?

�. � �. �n$ts, � 1

2. When and why do some animals go into hibernation ?

� � �naRNt>4ol ctl" � -ij tR am: � � � t ?

3. What is the economic value of Saccharum officinarum ?

� d/fq,'lrnqM cf>T � � � I

1 

1 

1 

4. What does the organisation GEAC check with reference to genetic engineering ? 1 

3flj4�1<6 �-iflR4<l ifi � 'ij GEAC � � � cfil" � c1i«ft t ?

5. In what way are monocytes a cellular barrier in immunity ? 1 

"Slfuwr 'ij Q_qi(-!lllj ('il-ilfll�l) � wm: � cfil�lcf>14 � ifi � 'ij ffi cfim t ?

6. What are 'a' and 'b' in the nucleotide with purine represented below ? 1 
H 

a� 6 -�=--
. I �--

b 

� � ijfl � � � � -1_Fc@<fl21�s 'ij 'a' otrr 'b' ifi � � 

�.
·

a�C --7-..::::----
I 

H 

7. About 200 species of Cichlid fish became extinct when a particular f
i

sh was introduced in
Lake Victoria of Africa. Name the invasive fish. 1 

� ctl" FcicR1R41 � -ij � � � t m m lR f�Fc@s •mf�4i ctl" "W1'11T

200 ttft�n;11 � m lJ{ 1 m � � �· cf>T � �

2 



8. What is the significance of the process of RNA interference (RNAi) in eukaryotic
organisms ? 1 
�<¥,�q;l ('{�R'-nR.c6) � -q RNA �l<th{� (RNAi) cfi1 � cnT cfllT � � ?

SECTION B 

WVIB 

9. Name the blank spaces a, b, c and d from the table given below :

Item What it represents in the plant 
(i) Pericarp a 

(ii) b cotyledon in seeds of grass family 
(iii) Embryonal axis C 

(iv) d remains of nucellus in a seed 

1'c{ 1'W � 'S ftR:r "111' i5T f.l�qa1 c6'«IT t
(i) � a 

(ii) b ��t�ciil� 

(iii) �� C 

(iv) d � -q Gij;;jj(Oscfi(ll t 3l9ffi 

10. In a particular plant species, majority of the plants bear purple flowers. Very few plants
bear white flowers. No intermediate colours are observed. If you are given a plant with

2 

purple flowers, how would you confirm that it is a pure breed for that trait ? Explain. 2 
OR 

A woman with B blood group married a man with A blood group. They had 2 sons and 
both had O group. Show the possibility of such an inheritance. List the alleles involved 
in determining the blood group. 

tjhff cfi1 � � fln�Tiiil t � tjhff -q � °tTT t � � � I � � � clilf 
� � m "tR:. � � t I� 'c6)f 1ft � °tTT � -qro: � I� 31JtlChT � 
� � '1fTQ; � w � 'WT � m, m antr � � >[cfi'R �H�i:la � 1% � 
� � ��qq, (�) t � � � � "ll'T � ? �4�1�({ I 

3l1lcn' 

\ui � Bcf@t � � � A'ffli � � � � � m-T I� ?J � � � 
� � cnT 'ffli � 0 ?.IT I � '5IChT< cfi1 chll•I@ cfi1 � � I � 'ffli �· t 
� -q � g•4�<6fc,qlfi (�) cfi1 � � I 
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11. Name the interaction in each of the following :
(a) Clown fish living among the tentacles of sea anemone
(b) Sucker fish lives attached to the shark
(c) Smaller barnacles disappeared when Balanus dominated in the coast of Scotland
(d) Wasp pollinating fig inflorescence

Pii;,f�forn � � � � mm � � q<,E,q<fs:ti41 q;r � �

(a) � ltf.ilil-1 it � it � � � #lkh-1 �

(b) ffi � fqqqft � � qif � Tfl"lJT �

(c) %12(0!'.s it *1�t12 � � it >NTcft � � -� � iijl%t-n qif � m �

(d) �it� qif � i1<T lRJlTUT �

12. Due to undue peer pressure a group of adolescents started using opioids intravenously.

2 

What are the serious problems they might face in future ? · 2
� rl1�4.sl4l· it � � it qif{Ul � it � � � � cliT 3io: mu
� � qi{ wu , � � � m+R tflrr-tflrr Tf'lfu: wn4,( 31T mm t, � ,

13. Construct a grazing food chain and detritus food chain using the following, with 5 links
each: 2 

Earthworm, bird, snake, vulture, grass, grasshopper, frog, decaying plant matter. 

� � � w -qey � � 'tlrq-"Cjfq � qf"ffi � � �-� am: � 3lCJ<G 

�-��: 
�a:ll, �. -mq, fir.&, 'f.Tffi, �. 'ffli, � � mlfm I

14. How do surgical procedures prevent conception in humans ? Mention the way it is
achieved in human males. 2 

lJRql � � Slrni413fr � � � JJq;R � t ? � '-1'U � � � JJqiR �
'1fTffi t � I

16. The following illustrates the linking of DNA fragments :

aDNA 

(i) Name 'a' and 'b'.

bDNA 

EcoRi 

(ii) Complete the palindrome which is recognised by EcoRI.

(iii) Name the enzyme that can link the two DNA fragments.

4 
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aDNA bDNA 

EcoRI 

(i) 'a'31R 'b't ��I

(ii) EcoRI � � � ffl fcH.1lliljSilili � � � I
(iii) � ?J DNA� cb1 � -m ffl � c1iT � � I

18. How do Darvin and de Vries differ in their views on the mechanism of evolution of life
on earth?
� � '$R t � rfil �41M� t � � � oo � � t � � � �

?:it ?

17. State the use of the following enzymes/acids produced by the microbes :

(i) Lipase

(ii) Lactic acid

(iii) Streptokinase

(iv) Pectinase

(i) �

(ii) �fcRAi �

(iii) ��,�,��$ii

(iv) qfcR.�$il

18. (a) Name the· green house gases that caused global warming.
(b) Which of them has cause� ozone hole and how?

(a) d';r � � (lft;r �) � t � � � � 3,15414'1 (� ifflWr) s3lf
t,

(b) � � � cfiRUT � � "iRT am: � "iRT, �

2 

2 

2 
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SECTION C 

� C 

19. Study the figure given :

f 

(i) Pick out and name the cells that undergo spermiogenesis.
(ii) Name 'a' and 'b' cells. What is the difference between them with reference to the

number of chromosomes ?
Pick out and name the motile cells.
What is 'f' cell ? Mention its function.
Name the structure of which the given diagram is a part.

f 

(i) m cblf.<rq,il-3TI � � �1"]�'1'1 (*'411i41��r��) mm t � � � � �
�I

(ii) 'a'� 'b' cblf.<1q;1-3TI � � � I � ch1" � � � -ij � $ff -ij � 3TcR

t,�,
(iii) Ji@:iTict cblf.<1q;1� � � � � � I

(iv) cblf.<1q;1 'f' � � ? ·� ffl � I

(v) � aura � � qif � 3ffl t, � � � I

6 
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20. Define totipotency of a cell. List the requirements if the objective is to produce soma clones
of a tomato plant on commercial scale. 3 
cfi)�1q:;1 c6t 'iuf:tl'didl 'q,7' -� � I � � � � � � &.11q1flq:; -m "CR, 'qiJll' 

("W'U) � ffl � 'ffi cflrr-cflrr i:.ll�Q:11, ��I
21. (a) One of the codons on mRNA is AUG. Draw the structure of tRNA adapter molecule

for this codon. 
(b) Name the RNA polymerase that transcribes tRNA in eukaryotes.
(c) What is unique about the amino acid this tRNA binds with? 3 

(a) mRNA tR � � AUG t I � � � � tRNA 3-lj1?c.wlqi � 'q,7' ffl.:rr cfiT
311ffl� I

(b) � RNA qlf(."!q{,ii cfiT -;niJ � � ¥i.:S::Mi� -q tRNA cfiT ��&'1 (�jijfs641'1)

�ti

(c) � tRNA 'mt'��� w:r � cfi\ffl t, � � 3R'l"11 M�l@dl cflIT t ?
22. Study the graph given below :

t 

Time(t) � 

(i) What does the curve 'a' represent in the graph ? What does 'K' stand for ?
(ii) Which one of the two curves is considered a more realistic one for most of the

animal population ?
(iii) Which curve would depict the population of a species of deer if there are no

predators in the habitat ? Why is it so ? 3 

����Jlrn;cfil�-�: 

t 

(i) 

(ii) 

(iii) 

�(t) � 

Jirni -q � 'a' cflIT � t ? 'K' cfiT cflIT � ! ?

� ?J ffl -q � � � q;) � muft �life!� � � � � (ql�Mq:;) 

'qRT�t? 
� � � � � q;) � � 121f *1ft:tn:Jil c6t _. q;) � � � � 
� � 31lcmr -q � '4T � -;, m ? � <FIT � * ? 
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23. A vector is engineered with three features which facilitate its cloning within the host cell.
List the three features and explain each one of them. 3 

OR 

Why are restriction endonucleases so called ? Explain their role as 'molecular scissors'· 
in recombinant DNA technology. 

� � (�) qi) � � � � � � it ��lf.Mfh1 fc.i;?JT lf?IT \ill � c6lf.ilcfil 
� � � ¾lR'I qi)�·�� I��� ch1 ��WIT�� 
� � it -Eil-1�1$l{ I 

31'Ql' 

� ({f�cRl-1) �:Sl.:tfc@Qfa'i qi) � � � � lf?IT ? f-14f'114l DNA Si1-:i)fi1cfil it, 
'� cfit1(R4l 0 

� � � � � -Eil-i�l�l{ I 

24. What is hnRNA ? Explain the changes hnRNA undergoes during its processing to form
mRNA. 3 
hnRNA � moT � ? hnRNA # � 'q@ � qf<qcf-1'i q;f ,(l-lf!!lcfi(Ul � \ill mRNA ffi"
�����zyR�t I

25. Name the malarial parasite. Where do the gametocytes of this parasite develop? Give a
flow chart of its life-cycle in this host. 3 

1-1t-1R1.11 � q;r � � 1 � � ch1 111-1cfic6lf.i1cfi1� (�i:i121-E11�2) � fcicfifoa
Wffit? W�����-�q;r��'qg�

26. (a) Expand BOD.

(b) At a particular segment of a river near a sugar factory, the BOD is much higher
than the normal level. What is it indicative of ? What will happen to the living
organisms in this part of the river ?

(c) Under what conditions will the BPD be lowered in the river? How will it affect the
aquatic life ?

(a) BOD qi) 1(1'-1(1' �

(b) � WR � � ffl � � � � fcrffl � � BOD qi) � � �
� � -m· 'tl'( � lf?IT f I � � ifffi q;f � � WT t ? � � � 'IW1

-q w � � 'tl'( � aftwft ?

(c) fcnrr qf<R-tl@lff # W � q;f BOD � 3lT � ? � � � � qi) �
� "Slc6R SMIMH qi{llT ?

8 
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27. Study the pedigree chart given below showing the inheritance pattern of a human trait
and answer the questions that follow : 3 

I 

II 

Ill 

(a) Give the genotype of the parents shown in generation I and of the son and daughter
shown in generation II .

. (b) Give the genotype of the daughters shown in generation III. 

(c) Is the trait sex-linked or autosomal ? Justify your answer.

� � � � cillllqffi � � v_q; � fc4�1tilcfi (?) ch1 cillll'lfo � � � I � 
�� am: awr� ���t m�: 

I 

II 

III 

(a) tflw I� � � lUffl-ftrnr t (fi.JT tflw II -q � � � � (fi.JT � t �..fSj(i\q
� I

(b) � (III) tflw -q � � � c6T \lfl..fSl(i\q �

(c) � � fc4�tilcfi @11-fl$Wrl t 'lfT fiJ;{ 3ik1•1<Ei:ll ? 3ltR ffl t � -q ocfi �
�I
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SETION D 

wugn 

28. (a) Give a schematic representation of oogenesis in human female indicating the 

chromosomal number at each step. Mention at what stage of female life does each 
phase occur. 

(b) Where would you look for coleoptile and coleorhiza ? What function do they
perform? 

' 
5 

OR 

(a) Draw a labelled schematic representation of a mature embryo sac of ap angiosperm.

(b) Explain the role of ovarian hormones in inducing changes in the uterus during

menstrual cycl�.

(c) What triggers release -of oxytocin at the time of parturition ?

(a) � � -q � cf@ � q;f � � Fl(i.\401 � � � 'iRtJT 1R
� �-ey � m I m?.T tt �,ft������ cfit' �
�-«Rmmt I

(b) �-� (cfi)fd41Q.1${1) � �-� (ci1f�41{1$�1) � 3Titf � � � t. ?
� � ffl mm i ?

3l'-l?fr 

(a) 'Q_qi 3-111tlcifl'1fl (�41*114) � qf<qqc1 �-ffl" q;r .:114ifctia � f.1(i.\qo1 � � I

<h> � � � -� � -q � cf@ qf<qJ-1'i � wr cm -ij � afs1�1lt1 � q,1
� -Ei4�1$l{ I

(c) Jmq �- � a:tlcHtlclRFI q;r � � rn � mm t ?

29. Explain the steps involved in the production of genetically engineered insulin. Why is

insulin thus produced preferred to the one produced from non-human sources ? 5 

OR 

(a) Why is Bacillus thuringiensis considered suitable for developing G.M. plants ?

(b) Explain how it has been used to develop G.M. crops.

6ilj€4f�lcfid: $siilR4Rd � � 3NIG1 -q q,T,f-'q,T,f � 'iRtJT 3-im t, �J4�1$l{ I � 'SlcfiR 
·3tqlfGd q,1 � � � lR-� ffl "ij at<llfGd cfit' � � � cf4T � tmG �
� t?

3l'-l?fr 

(a) allj€4ntlcfid: (i.\qjaf<a � fctcfiR-ld � � � #ffic-lt/ 5Pfetl!.ffltl � � � llRl
�t?

<h> � &11:r4ITt1cfia: (i.\qiaRa � fctcfirna � -q � � $�41{1 � � t, �4�1$l{ ,

10 



30. What is semiconservative replication of DNA ? Explain how it was experimentally proved. 5

OR 

(a) A true br�eding pea plant homozygous for axial violet flowers is crossed with
another pea plant with terminal white flowers (aavv). Work out the cross to show
the phenotypes and genotypes of F 1 and F 2 generations along with the ratios.

(b) State the law that Mendel proposed on the basis of such a cross.

DNAqif 3i�� Sl@cp@l!..\ �mart ? � SIJ.O•llf'ii:6 �if� 'StqiR � � 711.fT 
� ? ijq�fl�Q, I 

31'-l'fff 

(a) 'Q;cfi �. � Sl,;if..\oii::fil{I lfG\ � � qif, ',;if)���� ft;rQ, ijqy;n-1�':)1 � 'Q;cfi
� lfG\ � � � ffl � arnw � � (1lffi 2f' (aavv), Stei::fi{UI cfiW.rr lJlIT I
� Stei::fi{UI qif � � � F6 F1 � F2 �if�� ;jfl..\Sl(i:\4
r;f<IT-r;f<IT � � ffl m ffl aw@ � � I

(b) �'Sfq;R� Stei::fi{OI � 3TI1:m:�m�f-im�cfi)�� �,���I
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