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gm_mÝ` {ZX}e…

(i) Bg àíZ-nÌ _| 13 àíZ h¢& g^r àíZ A{Zdm ©̀ h¢&

(ii) àíZ-nÌ _| VrZ IÊS>- IÊS> A, ~ VWm g h¢&

(iii) IÊS>-A _| 6 àíZ h¢, àË òH$ Ho$ 2 A§H$ h¢& IÊS>-~ _| 6 àíZ h¢, {Og_| àË òH$ àíZ Ho$ 3 A§H$ h¢ VWm
IÊS>-g _| EH$ àH$aU AmYm[aV àíZ h¡ {OgH$m _mZ 5 A§H$ h¡&

(iv) gm_mÝ`V… H$moB© {dH$ën Zht h¡& naÝVw Hw$N> àíZm| _| A§V{Z©{hV {dH$ën {XE JE h¢& Eogo àíZm| _| {dÚmWu H$mo Ho$db

EH$ {dH$ën H$m hr CÎma {bIZm h¡&

(v) Ohm± Amdí`H$ hmo, dhm± ñdÀN>, AmZwnm{VH$ VWm Zm_m§{H$V {MÌ ~ZmBE&

IÊS> A

1. XmX ([äJd_©) _Zwî`m| _| EH$ gm_mÝ` H$dH$O{ZV g§H«$m_H$ amoJ h¡& XmXOZH$ Xmo H$dH$ d§e

(OoZam) Ho$ Zm_ {b{IE& BgHo$ Xmo à_wI bjUm| H$m C„oI H$s{OE&

2. EH$ àmê${nH$ ~m`moJ¡g g§̀ §Ì _| ~m`moJ¡g ~ZmZo Ho$ {bE Jmo~a Ho$ Kmob H$s Anojm Š`m h_ _mZd

_b-_yÌ H$m Cn`moJ H$a gH$Vo h¢? AnZo CÎma Ho$ g_W©Z _| g_w{MV H$maUm| H$m ^r C„oI

H$s{OE&

3. (H$) _mZd eara na H$moHo$Z Ho$ à^md H$m dU©Z H$s{OE& Cg òmoV nm¡Yo H$m d¡km{ZH$ Zm_

{b{IE {Oggo Bgo àmá {H$`m OmVm h¡&

AWdm

(I) {H$emoam| (Zd ẁdH$m|) _| Ś>J VWm EoëH$mohb Ho$ Hw$à`moJ Ho$ Mma à_wI MoVmdZr bjUm|

H$m C„oI H$s{OE&

2

2

2

2



57/5/1 3 [P.T.O.

General Instructions :

(i) This question paper contains 13 questions. All questions are compulsory.

(ii) The question paper has three sections- Section A, B and C.

(iii) Section-A has 6 questions of 2 marks each. Section-B has 6 questions of 3 marks

each; and Section-C has a case-based question of 5 marks.

(iv) There is no overall choice. However, internal choices have been provided in some

questions. A student has to attempt only one of the alternatives in such questions.

(v) Wherever necessary, neat and properly labeled diagrams should be drawn.

SECTION A

1. Ringworm is one of the most common infectious fungal disease in humans.

Name any two genera of fungi which cause ringworm and state any of its

two symptoms.

2. Can we use slurry of human excreta instead of cowdung slurry to produce

biogas in a typical biogas plant? Support your answer giving reasons.

3. (a) State the mode of action of cocain on human body. Write the scientific

name of the source plant it is obtained from.

OR

(b) Enumerate four most common warning signs of drug and alcohol

abuse amongst the youth.

2

2

2

2
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4. dm{hV _b CnMma g§̀ §Ì (S.T.P.) Ho$ ZrMo {XE JE AmaoI H$m AÜ``Z H$s{OE VWm {XE JE
g§~§{YV àíZm| Ho$ CÎma {b{IE …

(H$) ehar _mZd _b-_yÌ O{ZV ehar An{eï> Ho$ Xmo dm{hV _b CnMma g§̀ §Ì (A) AWdm

(B) _| go H$m¡Zgr {d{Y A{YH$ à^mdr h¡?

(I) dm{hV _b CnMma Ho$ 'Z' VarHo$ _| ~r.Amo.S>r. Ho$ _hÎdnyU© ê$n go KQ>Zo Ho$ ~mX go BgHo$

""Adm`dr` Amn§H$ g§nm{MÌ'' (EoZmamo{~H$ ñbO S>mBOoñQ>a) VH$ Ho$ MaUm| H$mo {b{IE&

5. EH$ dZ _| nm[apñW{VH$s{dk Ûmam 20 nmW}{Z`_ IanVdma Ho$ gmnoj ~aJX Ho$ EH$b d¥j H$m

g_{ï> KZËd kmV H$aZo H$s gdm}Îm_ {d{Y {b{IE&

2

2
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4. Study the given diagram of Sewage Treatment Plant (S.T.P.) and answer the

questions that follow :

(a) Which one of the two 'S.T.P.' (A) or (B) will be more effective in

treating the human excreta in the municipal waste?

(b) Write the steps followed in carrying the treatment of the sewage in

step (Z), once the BOD of sewage is reduced significantly till it is

passed on to the "anaerobic sludge digesters".

5. Write the best method to measure the population density of a single Banyan

tree in comparison to 20 Parthenium weeds in a forest by an ecologist.

Explain and justify your answer.

2

2
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6. (H$) (i) ñH$m°Q>b¢S> Ho$ MÅ>mZr g_wÐ VQ>m| na ~mZ}H$b Ho$ joÌ _| H$mZob Ûmam {H$E JE à`moJ

Ho$ A§V _| àmá àojUm| H$mo {b{IE&

(ii) Ordm| Ho$ Xmo Eogo g§dJm] Ho$ Zm_ {b{IE {OZ na ñnYm© H$m {dnarV à^md n‹S>m h¡&

AWdm

(I) ZrMo {XE JE Xmo J«m\$ (X) VWm (Y) OyZ (J_u) VWm {Xgå~a (gXu) Ho$ X¡{ZH$ gm¡a

{d{H$aU H$mo Xem©Vm h¡ :

(i) BZ XmoZm| _| go H$m¡Zgo J«m\$ H«$_e… CîU H${Q>~§Yr` VWm erVmoîU joÌm| H$mo Xem©Vo

h¢?

(ii) Xmo àjoÌm| (X) AWdm (Y) _| go {H$g_| A{YH$ O¡d{d{dYVm n[ab{jV hmoJr

VWm Š`m|?

2

2
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6. (a) (i) Write the observations made at the end of Connell's field

experiment on barnacles on the rocky sea coasts of Scotland.

(ii) Name any two categories of organisms that in general are

adversely affected by competition.

OR

(b) The graphs (X) and (Y) given below depict the diurnal variations in

the solar radiations in the month of June (Summer) and in December

(Winters) :

(i) Which of the two graphs depicts tropical region and temperate

regions respectively ?

(ii) Which of the two regions (X) or (Y) will show high biological

diversity and why?

2

2
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IÊS> ~

7. ""EM.AmB©.dr. H$m amoJr gm_mÝ`V… "ES²>g' Ho$ H$maU Zht _aVm naÝVw AÝ` AZoH$ g§H«$_Um| Ho$

H$maU CgH$s _¥Ë ẁ hmoVr h¡&'' Š`m Amn Bg H$WZ go gh_V h¢? AnZo CÎma Ho$ g_W©Z _|

ì`m»`mË_H$ H$maU Xr{OE&

8. (H$) O~ {H$gr ì`{º$ H$m A§J àË`mamonU H$aZm hmoVm h¡ Vmo {M{H$ËgH$ {H$gr ̂ r XmVm Ho$ A§J

Z bJmH$a EH$ Cn ẁº$ XmVm H$s Vbme hoVw AZoH$m| narjU H$aVo h¢& g_w{MV H$maU H$m

C„oI H$aVo hþE H$WZ H$s ì`m»`m H$s{OE&

(I) EH$ ì`{º$ {OgH$m g\$b A§J àË`mamonU hþAm h¡, H$mo AnZo gånyU© OrdZH$mb _| {Og

Xdm H$m godZ H$aZm n‹S>Vm h¡, Cg Xdm (Am¡f{Y) H$m Zm_ {b{IE&

9. gZ² 1980 Ho$ _Ü` _| {dH${gV S>r.EZ.E. àdY©Z H$s H$mo{eH$m {dhrZ VH$ZrH$ H$s ImoO Zo O¡d

àm¡Úmo{JH$s Ho$ joÌ _| H«$m§{V bm Xr& Cg VH$ZrH$ H$m Zm_ {bIH$a CgHo$ _yb MaUm| H$s ì`m»`m

H$s{OE&

10. (H$) ZrMo EH$ g_rH$aU {X`m J`m h¡ Omo OmVr` g_¥{Õ VWm joÌ Ho$ nmañn[aH$ g§~§Y H$mo

Xem©Vm h¡& `h Om{V g_¥{Õ Am¡a AZmd¥VOrdr nmXnm|, njr, M_JmX‹S> BË`m{X O¡go

Ordm| H$s ì`mnH$ {H$ñ_m| H$m VWm joÌ Ho$ ~rM g§~§Y Xem©Vm h¡&

(i) Om{V-joÌ g§~§Y Xem©Zo dmbo g_rH$aU H$m J«m\$s` {Zê$nU H$s{OE&

(ii) Cnamoº$ g_rH$aU _| 'S' Š`m {Zê${nV H$aVm h¡?

(iii) {d{^Þ _hmÛrnm| Ho$ CîU H${Q>~§Y dZm| _| \$bmhmar njr VWm ñVZYm[a`m| Ho$ {bE

'Z' (g_ml`U JwUm§H$) H$m _mZ Š`m h¡?

AWdm

S = CAZ

3

3

3

3
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SECTION B

7. 'An HIV patient normally doesn't die of 'AIDS', but death is caused due to

many other infections.' Do you agree with the statement ? Give explanatory

reasons in support of your answer.

8. (a) Why do doctors have to carry many tests for selecting a person to be

a suitable donor for someone who is going for an organ transplant

and not take the organ from just anybody ? Explain giving reason.

(b) Name the drug a patient who has undergone a successful organ

transplant, has to take all his/her life.

9. A cell free method of amplifying DNA first developed in the mid 1980's

revolutionized the field of biotechnology. Name the method and explain the

basic steps of the technique involved.

10. (a) Given below is an equation describing the Species-Area relationship

between species richness and area for a wide variety of taxa as

angiosperm plants, birds, bats etc.

(i) Give a graphical representation of the given equation showing

Species-Area relationship.

(ii) What does 'S' represent in the given equation ?

(iii) What is the value of 'Z' (regression coefficient) for frugivorous

birds and mammals in the tropical forests of different continents ?

OR

S = CAZ

3

3

3

3
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(I) d¡pídH$ O¡d {d{dYVm H$m à{V{Z{YËd … {d{^Þ dJ©H$m| H$s AmZwnm{VH$ g§»`m H$mo ZrMo

{XE JE "nmB©-MmQ>©' Ûmam {Zê${nV {H$`m J`m h¡&

(i) "nmB©-MmQ>©' _| (X) VWm (Y) H$mo nhMm{ZE&

(ii) ""dJ©H$m| Ho$ _Ü` Om{V`m| H$m {dbmonZ `mÑpÀN>H$ Zht h¡&'' ñVZYm[a`m| _| {H$g

dJ© H$mo {dbmonZ H$m gdm©{YH$ IVam h¡?

(iii) ê$g, _m°areg VWm Am°ñQ́>o{b`m _| àË òH$ joÌ _| {dbwá hmoZo dmbr ZB© {dbwá Om{V

Ho$ EH$-EH$ CXmhaU {b{IE&

11. (H$) E.S>r.E. H$s H$_r Ho$ CnMma hoVw OrZ {M{H$Ëgm Ûmam H$mo{eH$mAm| H$mo grYo ê$nm§V[aV
H$aZo H$s VH$ZrH$ H$m Cn`moJ {H$g àH$ma {H$`m OmVm h¡ ? ì`m»`m H$s{OE&

(I) r-S>r.EZ.E. H$mo àmá H$aZo go nhbo nmofr H$mo{eH$m H$mo gj_ ~Zm`m OmZm Amdí`H$ h¡&
H$WZ H$s Ý`m` g§JVVm {b{IE&

12. (H$) "O¡d {d{dYVm' H$mo A{YH$V_ g§ajU XoZo Ho$ CÔoí` go {H$gr joÌ Ho$ "hm°Q> ñnm°Q>' Ho$ ê$n
_| {ZYm©aU Ho$ {bE Xmo _mZX§S> gyMr~Õ H$s{OE&

(I) AnZo Xoe Ho$ {H$Ýht Xmo ""O¡d {d{dYVm hm°Q> ñnm°Q>'' Ho$ Zm_ {b{IE&

3

3

3
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(b) Given below is a 'pie chart' representing the global biodiversity :

proportionate number of species of major taxa.

(i) Identify (X) and (Y) in the given 'pie chart'.

(ii) "Extinction of species across taxa are not random." Which group

amongst the vertebrates is more vulnerable to extinction.

(iii) Give one example each of recent extinctions of species in Russia,

Mauritius and Australia.

11. (a) How does a gene therapy involving direct modification of the cells,

in order to achieve a therapeutic goal is used in the treatment of ADA

deficiency ? Explain.

(b) A host cell must be made competent, before it is able to receive an

rDNA. Justify.

12. (a) Enlist two criteria that are used to identify a region for maximum

protection as 'Biodiversity hotspots'.

(b) Name any two "hotspot" regions in our country.

3

3

3
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IÊS> g

13. (H$) AmZwd§{eH$ B§Or{Z`[äJ _| OrZ H$s ŠbmoqZJ AË §̀V _hÎdnyU© ŷ{_H$m {Z^mVr h¡& `h

dm§{N>V {dOmVr` OrZ H$mo {d{^Þ nanmofr _| ñWmZm§VaU H$aZo _| ghm`Vm H$aVm h¡& Bg

àH«$_ H$mo A{YH$ gab VWm à^mdr ~ZmZo Ho$ {bE d¡km{ZH$ B§Or{Z`S>© g§dmhH$m| Ho$

g¥OZ ({Z_m©U) _| OwQ>o h¢ Vm{H$ {dOmVr` S>r.EZ.E. go Omo‹S>Zo d AnwZ`m}JOm| Ho$ M`Z _|

ghm`Vm {_b gHo$& d¡km{ZH$m| Ûmam {dH${gV 'pBR322' EH$ Eogm hr g§dmhH$ h¡&

pBR322 g§dmhH$ H$m {MÌ ZrMo {X`m J`m h¡ …

(i) ŠbmoqZJ g§dmhH$ Ho$ nanmofr H$m Zm_ {b{IE&

(ii) {MÌ _| {M{•V 'U', 'V', 'W', 'X', 'Y' VWm 'Z' _| go 'Rop' VWm 'Ori' H$mo

nhMm{ZE VWm CZHo$ H$m ©̀ ^r {b{IE&

(iii) CZ IÊS>m| H$m AmaoI ~ZmBE Omo {MÌ _| {M{•V 'Z' Ûmam ZrMo {XE JE S>r.EZ.E.

IÊS> Ho$ {d{eï> ñWb na ~ZoJm :

5' --- GTACGAATTCCTGA---3'

3'---CATGCTTAAGGACT---5'

AWdm

5
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SECTION C

13. (a) Cloning of genes, play a very significant role in genetic engineering,

helping the transfer of desirable foreign genes into different hosts.

The scientists, to make this process easier and effective are creating

engineered vectors in such a way that they help easy linking of foreign

DNA and selection of recombinants from non recombinants. 'pBR322'

is one such engineered vectors developed by scientists. A diagram of

an engineered vector pBR322 is given below :

(i) Name the host for this cloning vector.

(ii) Identify 'Rop' and 'Ori' in the diagram from 'U', 'V', 'W', 'X', 'Y'

and 'Z'. Write their functions.

(iii) Draw the fragments that will be formed by the action of 'Z'

(marked in the diagram) on the specific site of the DNA segment

given below :

5' --- GTACGAATTCCTGA---3'

3'---CATGCTTAAGGACT---5'

OR

5
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(I) _mZd amoJm| H$s {M{H$Ëgm VWm H¥${f joÌ _| nr‹S>H$m| Ho$ {Z §̀ÌU Ho$ {bE Ama.EZ.E.
ì`{VH$aU (Ama.EZ.E. i/RNAi)) H$s {M{H$Ëgr` EO|Q> Ho$ ê$n _| ~hþV A{YH$
g§̂ mdZmE± h¢& H$moboñQ́>m°b CnmnM` {dH$mam| H$s {M{H$Ëgm _| "Ama.EZ.E.i' Ho$ Cn`moJ
H$m AÜ``Z H$aZo Ho$ {bE EH$ à`moJ {H$`m J`m& Hw$N> bmoJm| _| Hw$N> AmZwd§{eH$ n[adV©Z
hmoVo h¢, {Og_| 'ApoB' OrZ Ho$ CÀM ñVa Ho$ H$maU öX²-Y_Zr amoJ hmo OmVm h¡&

'ApoB' Ho$ ñVa H$mo H$_ H$aZo Ho$ n[aUm_ñdê$n {bnmoàmoQ>rZ VWm aº$ H$moboñQ́>m°b H$s
_mÌm _| H$_r Am gH$Vr h¡&

Q́>ogr {O_a_¡Z VWm CZHo$ gh`mo{J`m| Zo 2006 _| gm`Zmo_mobJg dmZam| _| 'ApoB' Ho$
ñVa (_mÌm) H$mo H$_ H$aZo Ho$ {bE {H$`m&

dmZam| Ho$ EH$ g_yh H$mo Ama.EZ.E.i {M{H$Ëgm (Aën ì`{VH$mar Ama.EZ.EO.
SiRNAs) H$s 1 mg/kg SiRNAs IwamH$ Xr JB©& dmZam| Ho$ Xÿgao g_yh H$mo Ama.EZ.E.i
(RNAi) {M{H$Ëgm hoVw (2.5 mg/kg SiRNAs) H$s IwamH$ Xr JB© VWm Vrgao g_yh
H$mo {Z §̀ÌU à{VXe© hoVw gobmBZ {ZdoeZ (BÝOoŠQ>) {H$`m J`m&

à`moJ go àmá n[aUm_m| H$mo ZrMo {XE JE J«m\$ Ûmam Xem©̀ m J`m h¡ :

(i) 2.5 mg/kg go CnMma Ho$ Xm¡amZ 24 KÊQ>m| VWm 144 KÊQ>m| H$s VwbZm H$aZo na
H$moboñQ́>m°b CnmnM` na Š`m à^md n‹S>Vm h¡ ?

(ii) {d{eï> mRNA H$m e_Z H$aZo Ho$ hoVw ds Ama.EZ.E. AUw H$mo àmá H$aZo Ho$
{bE Xmo àmH¥${VH$ òmoVm| Ho$ Zm_ {b{IE&

(iii) V§~mHy$ Ho$ nm¡Ym| H$s O‹S>m| Ho$ gyÌH¥${_ {_ëdmS>oJmBZ BZH$m°½Zr{e`m Ûmam g§H«$_U
Ho$ {Z §̀ÌU _| RNAi (Ama.EZ.E.i) H$m Cn`moJ {H$g àH$ma {H$`m OmVm h¡?

5
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(b) RNA interference (RNAi) holds great potential as a therapeutic agent

for the treatment of human diseases and as biocontrol agents in

controlling pests in the field of agriculture. An experiment was carried

to study the use of 'RNAi' for the potential treatment of disorders of

cholesterol metabolism. Some people possess genetic mutations with

elevated levels of ApoB gene which predisposes them to coronary

artery diseases.

Lowering the amount of ApoB can reduce the number of lipoproteins

and lower the blood cholesterol.

Tracy Zimmerman and her colleagues used RNAi in 2006 to reduce

the level of ApoB in non human primates Cynomolgus monkeys.

One group of monkeys were given RNAi treatment (small interfering

RNAs, SiRNAs) (doses 1 mg/kg SiRNAs), second group of monkeys

were given RNAi treatment (doses 2.5 mg/kg SiRNAs) and third group

of monkeys were injected with saline.

The results of the study are depicted in the graph below :

(i) How does the treatment with 2.5 mg/kg brings an effect on

cholesterol metabolism when compared from 24 hours and 144

hours.

(ii) Write any two natural sources from where dsRNA molecule could

be obtained for silencing the specific mRNA.

(iii) How is RNAi used in controlling the infection on the roots of

tobacco plants by the nematode Meloidogyne incognitia.

5
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5. Evaluators will mark( √ ) wherever answer is correct.  For wrong answer ‘X’ be marked.  
Evaluators will not put right kind of mark while evaluating which gives an impression that 
answer is correct and no marks are awarded.  This is most common mistake which 
evaluators are committing. 

6. If a question has parts, please award marks on the right-hand side for each part. Marks 
awarded for different parts of the question should then be totalled up and written in the left-
hand margin and encircled.  This may be followed strictly. 

7. If a question does not have any parts, marks must be awarded in the left-hand margin and 
encircled. This may also be followed strictly. 

8. If a student has attempted an extra question, answer of the question deserving more marks 
should be retained and the other answer scored out. 

9. No marks to be deducted for the cumulative effect of an error. It should be penalized only 
once. 
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10. A full scale of marks 0-35 has to be used. Please do not hesitate to award full marks if the 
answer deserves it. 

11. Every examiner has to necessarily do evaluation work for full working hours i.e. 8 hours 
every day and evaluate 30 answer books per day in main subjects and 35 answer books 
per day in other subjects (Details are given in Spot Guidelines).This is in view of the reduced 
syllabus and number of questions in question paper. 

12. Ensure that you do not make the following common types of errors committed by the 
Examiner in the past:- 

• Leaving answer or part thereof unassessed in an answer book. 

• Giving more marks for an answer than assigned to it. 

• Wrong totalling of marks awarded on a reply. 

• Wrong transfer of marks from the inside pages of the answer book to the title page. 

• Wrong question wise totalling on the title page. 

• Wrong totalling of marks of the two columns on the title page. 

• Wrong grand total. 

• Marks in words and figures not tallying. 

• Wrong transfer of marks from the answer book to online award list. 

• Answers marked as correct, but marks not awarded. (Ensure that the right tick mark is 
correctly and clearly indicated. It should merely be a line. Same is with the X for incorrect 
answer.) 

• Half or a part of answer marked correct and the rest as wrong, but no marks awarded.  
 

13. While evaluating the answer books if the answer is found to be totally incorrect, it should be 
marked as cross (X) and awarded zero (0)Marks. 
  

14. Any unassessed portion, non-carrying over of marks to the title page, or totalling error 
detected by the candidate shall damage the prestige of all the personnel engaged in the 
evaluation work as also of the Board. Hence, in order to uphold the prestige of all 
concerned, it is again reiterated that the instructions be followed meticulously and 
judiciously. 
 

15. The Examiners should acquaint themselves with the guidelines given in the Guidelines for 
spot Evaluation before starting the actual evaluation. 
 

16. Every Examiner shall also ensure that all the answers are evaluated, marks carried over to 
the title page, correctly totalled and written in figures and words. 
 

17. The Board permits candidates to obtain photocopy of the Answer Book on request in an 
RTI application and also separately as a part of the re-evaluation process on payment of 
the processing charges.   
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MARKING SCHEME 

Senior Secondary School Examination TERM–II, 2022 

BIOLOGY(Subject Code–044) 

[Paper Code : 57/5/1] 

Maximum Marks : 35 

Q. 

No. 
EXPECTED ANSWER / VALUE POINTS 

Marks 

 SECTION—A  

1. • Trichophyton, Epidermophyton, Microsporum 

(Any two) 

• Symptoms 

Appearance of dry lesions, Scaly lesions on different parts of the body (as 

skin/nails/scalp), Intense itching 

(Any two symptoms) 

½ x 2 

 

 

 

½ x 2 

  2 

2. • No 

• Cowdung has methanogens or Methanobacterium / In human excreta 

Methanogens or Methanobacteria are absent, 

Which grow anaerobically on cellulose material or gobar and produce 

methane, CO2, H2/ Methanogens  or Methanobacterium are essential for bio 

gas production                                                                        

1 

½ 

    

½ 

  2 

3. (a) ● Interferes with the transport of neurotransmitter(dopamine) / stimulating    

           action on central nervous system (CNS) / hallucinations / sense of euphoria      

           / increased energy 
 

• Erythroxylum coca 

OR 

(b)      Drop in academic performance, unexplained absence from school/college, 

lack of interest in personal hygiene, withdrawal, isolation, depression, 

fatigue, aggressive and rebellious behaviour, deteriorating relationships 

with family and friends, loss of interest in hobbies, change in sleeping and 

eating habits, fluctuations in weight, appetite, stealing/mental 

stress/financial stress or  any other relevant point 

                                                                                         (Any four points) 

1 
 

 

1 

 

 

 

 

 

 

½  × 4 

  2 

4. (a)  S.T.P (B) / B 

(b) ● The effluent is passed into the settling tanks 

      ● The bacterial ‘flocs’ are allowed to settle (sediment is called activated 

sludge) 

     ● a small part of the ‘activated sludge’ is pumped back into the aeration tanks 

as inoculum (for secondary/biological treatment)  

½ 

½ 

½ 

 

½ 
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  2 

5.       ● Biomass / Percent Cover in an area 

      ● Canopy or Biomass or Percent Cover of single Banyan tree is more than 20  

         Parthenium weed plants in an area. 

 

1 

 

1 

  2 

6. (a)(i) The larger and competitively superior barnacle (Balanus) dominates the 

intertidal area , and excludes the smaller barnacle (Chathamalus) from the 

zone 

(ii) Herbivores, plants 

  

 

½ + ½ 
 

½+½ 

 

 

 

1 

 

 

1 

                                                                 OR 

(b) 

(i)  

Note: Since graphs shown are not conclusive enough for drawing any 

interpretation, so one mark to be given to students, if attempted. 

(ii) Tropical region has high biological diversity due to less seasonal fluctuations 

/ predictable climate / relatively more constant environments / constant 

environment promotes niche specialisation / more solar energy available / long 

evolutionary time for species diversification 

(any one point) 

  2 

 SECTION—B  

7. • Yes 

• HIV attacks macrophages and helper T-lymphocytes (T-helper cells), 

leads to decrease in T-helper cells, patient becomes immuno-deficient / 

reduced immunity , becomes prone to infection by pathogens 

(Mycobacterium/viruses/fungi and even parasites like Toxoplasma). 

1 

 
 

 

½ ×4 

  3 

8. (a) ●  To avoid graft rejection 

 ●   Grafts would be rejected because of mismatch of  blood groups or tissues / 

the body is able to differentiate between ‘self’ and ‘non-self’ leading to 

rejection /  the cell-mediated response of T-lymphocytes will lead to graft 

or organ be rejected. 

(b)  Immuno-suppresants / Immuno-suppressive agents / Cyclosporin A 

1 

 

1 

1 

    3 

9. ●Polymerase Chain Reaction / PCR 

●Denaturation by heating /DNA strands are separated by heating. 

Annealing of two primers to complementary region of DNA/ Joining of primer to 

complementary region of DNA 

Extension of primers ,using thermostable DNA Polymerase or Taq Polymerase . 

1 

½ 

½  

½ +½ 
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(The process is repeated many times/amplification) 

                         // 
●Polymerase Chain Reaction/PCR 

 

 

 

 

1 

 

 

 

½ 
 

 

½ 
 

 

½ 
 

 

½ 

  3 

10. (a) (i) 

                          

 

(ii) S = Species richness 

(iii) 1·15 

 

 

1 

 

 

 

 

1 

1 

 OR 

(b)  

(i) X → Fishes 

    Y → Amphibians 

 

(ii) Y → Amphibians 

 

(iii) Russia  — Steller’s sea cow 

Mauritius — Dodo 

Australia — Thylacine  

                                     (any other correct example) 

 

½ 

½ 

 

½ 

 

½ 

½ 

½ 

  3 

11. (a) Isolation of Lymphocytes from the patients, culturing of Lymphocytes, 

introduction of functional ADA cDNA into lymphocytes, modified lymphocytes 

are injected back to the patient. 

                               

 

½ x 4 
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(b)DNA molecule being hydrophilic cannot pass through cell membrane  1 

  3 

12. (a) – High degree of endemism 

 – high levels of species richness 

(b) Western Ghats, Himalaya, Indo-Burma                              (Any two)                              

1 
 

1 
 

 

½ + ½  
  3 

 SECTION—C  

13. (a)(i) E.coli / Escherichia coli 

    (ii) rop —‘W’, — code for the proteins involved in the replication of the 

plasmid. 

      – ori —‘U’, — this is a sequence from where replication starts  / control the 

copy number of the linked DNA 
 

 (iii)             5’---GTACG 3 ’                      5’ AATTCCTGA---3’ 

                   3’---CATGCTTAA 5’                       3’ GGACT---5’  

                                                                 OR 

(b) 

(i)There is a considerable decrease in the level of serum cholesterol after 

144 hrs. as compared to 24 hrs. 

(ii)  ●Infection by RNA viruses / Retrovirus 

  ●mobile genetic elements / transposons /jumping genes 
 

(iii)     Using Agrobacterium vectors, nematode-specific genes are introduced into 

the host plant, introduced DNA forms both sense and anti-sense RNA in 

the host cell, these two RNAs being complementary to each other form a 

dsRNA (double-stranded RNA), that initiates RNAi thus silencing the 

specific mRNA of the nematode, nematode is unable to survive in the 

transgenic plant 

    1 

½+½ 

 

½+½ 

 

1+1 

 

 

 

1 

    

½ 

½ 

  

 

 

½ x 6 

 

 5 

* * * 
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