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GUIDELINES FOR EVALUATIONGUIDELINES FOR EVALUATIONGUIDELINES FOR EVALUATIONGUIDELINES FOR EVALUATIONGUIDELINES FOR EVALUATION

1. Question paper may be prepared in accordance with the design and blue print so as to ensure
fair distribution of Curriculum Objectives/ content areas and types of questions.

2. Question should be based on the Curriculum Objectives.

3. Curriculum Objectives can be clubbed or can be split into shorter chunks, whenever necessary,
for framing questions.

4. Questions for assessing higher order mental processes should be framed, focusing on the ability
to apply, analyse, evaluate and think creatively.

5. Different types of questions - objective type, short answer type, essay type etc.,  shall be included
in the question paper.

6. There need not be separate sections in the question paper for different types of questions.

7. Questions that test mere recalling and rote learning shall be avoided.

8. A fair distribution of open-ended questions shall be included to promote divergent and creative
thinking.

9. Question texts and the directions given shall be simple, clear and comprehensive.

10. Objective type questions should aim at testing higher order mental processes.

11. There shall not be a rigid pattern regarding the type of questions, number of questions and order
of questions.

12. Questions shall be life-related

13. Questions shall be in accordance with the learning activities.

14. Care shall be taken to avoid gender bias, communal sentiments etc. in the questions framed.

15. Adequate hints for answering the questions shall be given, wherever necessary.

16. Choice of questions may be given only upto a maximum of 20% of the total score. While giving
the choice, due attention shall be given to select the same content area/ curriculum objective,
scores, mental processes involved etc.

17. The duration of the examination will be 2 hrs for subjects having 60 scores and
21/

2
 hrs for those having 80 scores, in addition to the cool off time for 15 mts.

18. Question paper shall be bilingual (English and Malayalam) except in languages. Technical terms
can be transliterated wherever necessary.

19. Scores for objective type questions shall not exceed 20% of the total score.

20. Maximum score for a question shall not exceed 10% of the total score. However in Botany and
Zoology a maximum of 5 score can be given to a question. Fractions may be avoided.

21. All questions should have an entry level, so that all learners who have undergone the learning
process can get the minimum score. However, the possibility of applying higher order mental
process, considering the different levels of the learners shall be taken into account.
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22. Score should be noted in the question paper against each question and word limit may be
specified wherever necessary.

23. Score shall be given to a question in accordance with the mental processes involved in answering
it.

24. The possibility of using a single question text as the question text for other questions can be
explored.

25. While setting a question paper, the time allocation shall be in accordance with the time for
reading the questions and thinking, planning and writing time of the answer.

Guidelines for developing scoring key

1. Scoring indicators should reflect the mental processes involved in answering that question.

2. Concepts to be evaluated should be clear and specific.

3. Scoring key for open-ended questions shall give due consideration to a fairly wide range of
possible responses. It may include sequencing of ideas, relevance, originality, creativity, level
of thinking, presentation etc.

4. The scoring key should indicate the split up scores for the essential lower order mental processes
and the higher order mental processes involved in the answer.

5. Reasonable split up may be given for the scores.

6. While evaluating the ability to express the knowledge constructed by the learner, limitations in
language shall be ignored.

Guidelines- Subjec Specific

1. While developing question paper care should be taken to avoid diagrams from local text book.

2. Care should be taken to avoid those questions aimed to assess the drawing skills of the learner
directly, as it is evaluated in CE and PE. But different formats of diagram such as schematic
diagram, Flow chart, graphs, etc can be included to assess the conceptual knowledge and other
mental processes.

3. The cool off time of 5 minutes is for both Zoology and Botany.
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MENTAL PROCESSMENTAL PROCESSMENTAL PROCESSMENTAL PROCESSMENTAL PROCESS

1 Retrieves/recollects /retells information.

2 Readily makes connections to new information based on past experience and formulates initial

ideas/ concepts.

3 Detects similarities and differences.

4 Classifies/categories/ organises information appropriately.

5 Translates/ Transfer knowledge/ understanding and applies them in new situations.

6 Establishes cause- effect relationship.

7 Makes connection/ relates prior knowledge to new information/applies reasoning and draw

inferences.

8 Communicates knowledge/understanding through different media.

9 Imagines/ fantasises/designs/predicts based on received information.

10 Judges/appraises/evaluates the merits or demerits of an idea/ develops own solutions to a problem.
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1. To understand the absorption and movement of water in plants, co-related with the theories
through group discussion and experiments. Prepare notes and record diagrams.

2. To understand the process of water translocation, related theories, mechanism of water
translocation, transpiration, factors affecting and its significance through group discussion, lab
work, field observation, project and panel discussion. Prepare notes, project reports and record
experiments.

3. To understand different types, role, source and deficiency symptoms of macro and  micro elements
in plants through Role play, group discussion, field observation, project,  collection of
photographs and secondary data. Prepare notes, album, tables and project report.

4. To understand the translocation of solutes, related theories, nitrogen metabolism and  biological
nitrogen fixation through group discussion, experimental observation etc. Prepare notes, models
and record diagrams, Also develops a positive attitude towards sustainable agriculture to protect
the life of soil.

5. To get an idea about photosynthetic apparatus, its structure and the sites of reaction through
group discussion, experiments and CD observation. Prepare notes and record  experiments.

6. To understand the mechanism of photochemical and  biosynthetic phases of photosynthesis
through chart observation, group discussion, CD observation and  experimentation. Prepare
notes and record diagrams.

7. To understand the other patterns of photosynthesis other than C
3
 cycle and its significance

through group discussion, observation of charts, field study, experiments and CD observation.
Prepare notes, charts and records of experiments.

8. To get an idea about the factors which affect photosynthesis through experiments, CD-
observation, field observation and  group discussion. Prepare notes and record experiments.

9. To get an awareness about the special modes of nutrition in plants through field study, lab work
and CD observation. Prepare album, notes and chart.

10. To understand the site of aerobic cellular respiration and its mechanism through group discussion,
flannel board preparation, assignments and experiments . Prepare notes, charts and record
experiments.

11. To understand the mechanism of terminal oxidation through group discussion assignment etc.
Prepare notes and charts.

12. To get an idea about the alternative patterns of aerobic respiration and mechanism of anaerobic
respiration in plants through group discussion, observation of charts and  experimentation. Prepare
notes and record experiments.

13. To understand the R Q, compensation point and factors affecting respiration through group
discussion and experiment. Prepare notes and record lab work.

CURRICULUM OBJECTIVES FOR TERMINAL EVALUATIONCURRICULUM OBJECTIVES FOR TERMINAL EVALUATIONCURRICULUM OBJECTIVES FOR TERMINAL EVALUATIONCURRICULUM OBJECTIVES FOR TERMINAL EVALUATIONCURRICULUM OBJECTIVES FOR TERMINAL EVALUATION
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14. To understand the methods of asexual reproduction and its significance through practical work,
institutional visit (tissue culture), field trip and collection. Prepare notes, field visit report,
institutional visit report, charts, project report and record practical work.

15. To get an idea about the sites of sexual reproduction, its development and the characteristic
features of angiosperms through labwork, field visit, collections and CD observation. Prepare
notes and record labwork.

16. To understand pollination, its types, agents of pollination, floral adaptations related to specific
agents of pollination and significance of pollination through field trip, collection, assignments
and group discussion. Prepare field trip report, charts and notes.

17. To understand fertilization in Angiosperms, development of embryo, endosperm, fruits and seed
and special modes of reproduction through group discussion, collection, observation of charts
and institutional visit. Prepare notes and draw diagrams.

18. To understand the plant growth patterns through experimentation, group discussion and
observation of charts.  Prepare notes, graphs etc.

19. To understand the nature and effect of different hormones through group discussion, experiment,
project study. Prepare notes, project report and record labwork.

20. To understand the exclusive effects of phytohormones in senescence, abscission, regeneration,
growth, photoperiodism, stress factors, vernalisation, seed dormancy through project study, group
discussion and experiments. Prepare  notes and record experiments.

21. To understand the different types of plant movements and its relationship with nature through
field observation, specimen collection, experimentation and group discussion. Prepare notes and
record experiments.

22. To understand the effect of various environmental factors of ecosystem, degree of tolerance of
various organisms and ecological adaptations through field study, group discussion, soil study,
experiment, collection and assignment. Prepare notes and record experiments.

23. To understand population, its characteristics, different types of ecological interactions and
characteristics of biotic community through field study, group discussion, collection and
assignment. Prepare notes and field study report.

24. To understand the structure and functions of ecosystem through group discussion and field trip.
Prepare charts, notes and field trip report.

25. To develop an idea about the existence of different biomes in the biosphere through field trip,
group discussion and collection of photographs. Prepare notes, field trip report and album.

26. To understand the ecological succession and different patterns of succession through field trip,
group discussion, photograph collection and album preparation. Prepare notes, field trip report
and album.

27. To understand the various types of natural resources, their misuse and the necessity of conservation
through seminar, group discussion, assignment and secondary data collection. Prepare notes and
seminar report.
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28. To understand the different types of pollution, pollutants, sources, effect and control measures
through seminar. Prepare notes and seminar report.

29. To understand the causes and effects of global environmental changes due to green house gases
and its consequences through panel discussion and general discussion. Prepare discussion notes.

30. To understand the crop improvement techniques through group discussion, institutional visit,
field visit etc. Prepare notes, institutional and field visit reports.

31. To understand the common diseases of plants and animals, cause, symptoms, spreading  and
control measures through seminar. Prepare seminar report and notes.

32. To understand the steps and techniques used for plant tissue culture and its significance through
institutional visit and group discussion. Prepare institutional visit reports and notes.

33. To understand biofertilizers, biopesticides, significance, importance of biotechnology in producing
GMF and misuse of biological information through symposium and general discussion. Prepare
symposium reports and notes.
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WEIGHTAGE TO CLUSTER OF CO'S/ CONTENT AREA (UNIT)WEIGHTAGE TO CLUSTER OF CO'S/ CONTENT AREA (UNIT)WEIGHTAGE TO CLUSTER OF CO'S/ CONTENT AREA (UNIT)WEIGHTAGE TO CLUSTER OF CO'S/ CONTENT AREA (UNIT)WEIGHTAGE TO CLUSTER OF CO'S/ CONTENT AREA (UNIT)

Sl. No. Cluster of COs/ Content Area (Unit) No. of Qns. Score % Score

1 23 1 1 3.33

2 1, 4 1 1 3.33

3 32 1 1 3.33

4 33 1 2 6.67

5 27 1 2 6.67

6 1, 14 1 2 6.67

7 6, 7 1 2 6.67
6, 7 (choice)

8 3, 4 1 2 6.67

9 11 1 2 6.67

10 16, 17 1 2 6.67

11 28 1 3 10

12 19 1 3 10

13 22, 25 1 3 10

14 8, 13 1 4 13.33

Total 14 30 100

WEIGHTAGE TO TYPE OF QUESTIONSWEIGHTAGE TO TYPE OF QUESTIONSWEIGHTAGE TO TYPE OF QUESTIONSWEIGHTAGE TO TYPE OF QUESTIONSWEIGHTAGE TO TYPE OF QUESTIONS

Sl. No. Type of Questions No. of Score % Score
Questions

1 Objective 2 2 6. 67

2 Short answer 8 15 50

3 Essay 4 13 43.33

4 Others ..... .... Nil

Total 14 30 100
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BLUE PRINTBLUE PRINTBLUE PRINTBLUE PRINTBLUE PRINT

Sl. No Cluster of COs/ Content area

1 23 ..... 1 ..... ..... 1

2 1, 4 1 ..... ..... ..... 1

3 32 1 ..... ... ..... 1

4 33 ..... 2 ... ..... 2

5 27 ..... 2 ... ..... 2

6 1, 14 ..... 2 ... ..... 2

7 6, 7 ..... 2 ... ..... 2

Choice

6, 7

8 3, 4 ..... 2 ... ..... 2

9 11 ..... 2 ... ..... 2

10 16, 17 ..... 2 ... ..... 2

11 28 ..... ... 3 ..... 3

12 19 ..... ... 3 ..... 3

13 22, 25 ..... ... 3 ..... 3

14 8, 13 ..... ... 4 ..... 4

              Total 2 15 13 30

Type of questions
Objective Short Answer Essay TotalOthers
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HIGHER SECONDARY COURSE
SAMPLE QUESTION PAPER

BOTANY

INSTRUCTIONS

1 Read questions carefully before answering.

2 Figures and graphs should be shown in the answer sheet itself

3 All the questions are compulsory and only internal choice is allowed.

4 When you select a question, all the sub questions must be answered from the same question itself.

5 Maximum time allowed is 1 hour.

6 First 15 minutes is cool off time common for Botany and Zoology during which you should not answer
the questions. This time is meant to read the questions carefully.

7 Malayalam version of the questions is also provided.

Std. XII

1 The change in the population is measured using the formula

Nt = N0 + B + I - D - E

Given below is the graph which shows the changes in the population of a country since AD
1300- 2000. Analyse the graph and answer the following.

Total Score : 30
Time : 1 1/2 Hrs
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a. The most dreaded plague has killed at least 1/3 of the population. When does it occur?

b. The number of babies born per year in this country has been falling recently. But the
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population is still increasing. Suggest a reason for this. (1)

P\-kw-Jy hf¿®sb Af-°p∂ t^m¿ap-e-bmWv Xmsg sImSp-Øn-cn-°p-∂-Xv.

N
t
 = N

0
 + B + I - D - E

 FUn. 1300 apX¬ 2000 hsc-bp-ff P\-kwJym h¿≤-\-hns\ kqNn-∏n-°p∂ {Km^v tN¿Øn-cn-

°p-∂p. {Km^v hni-I-e\w sNbvXv _‘-s∏´ tNmZy-ßƒ°v DØcw Fgp-Xp-I.

a. tπKv aqew Cu cmPysØ P\-kw-Jy-bpsS aq∂nsem∂p ̀ mKw \in-®p-t]m-bn. CXv kw`-hn®

h¿j-taXv?

b. ASp-Ø-Im-e-Ømbn Cu cmPy-Øn¬ P\-\-\n-c°v KWy-ambn Ipd-™p. F¶nepw P\-kw-

Jym-\n-c°v h¿≤n-®p. CXn\v Hcp ImcWw Fgp-Xp-I.

2. Observe the relationship between the first two terms and fill up the blanks.

BZysØ c≠v ]Z-ß-fpsS _‘w ]cn--tim-[n®v sXm´p-Xmsg sImSpØ ]Z-Øn\v A\p-tbm-Py-

amb ]Zw Is≠Øn ]qcn-∏n-°p-I.

a) Osmosis : Suction pressure

Imbibition :

b) Nitrite reductase : Nitrosomonas

Oxygen scavenger : (1)

3. Given below is the schematic representation of the process of tissue culture. Analyse and fill up
the arrow end. (1)

Snjyq Iƒ®-dns‚ hnhn[ L -́ßƒ kqNn∏n°p∂ Schematic representation NphsS tN¿Øn-cn-

°p-∂p. Schematic representation- s‚ Ah-km-\sØ D¬∏∂w GsX∂v Fgp-Xp-I.

Explant

explant culture in
agar medium

explant culture in
liquid medium

Callus

Regeneration

Suspension of cells

Regeneration
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4. Given here is an informative paper cutting about B
t
 Brinjal developed through biotechnology by

introducing transgenes.  Write two arguments for and against Bt Brinjal. (2)

ssPh-km-t¶-XnI hnZy hgn hnI-kn-∏n-s®-SpØ B
t
 Brinjal F∂-bn\w hgp-X-\-sb-°p-dn®v CubnsS

h∂ ]{X-hm¿Ø-bpsS Nnehn-h-c-ßƒ NphsS tN¿Øn-cn-°p-∂p. Cu hm¿Ø-Iƒ hmbn®v _n.

‰n {_n©m-fn\v A\p-Iq-e-ambpw {]-Xn-Iq-e-ambpw c≠p hmZ-ap-J-ßƒ Ah-X-cn-∏n-°p-I.

5. Observe the given diagram

a. Mention the destructive activities of natural resources in the diagram.

b. Write the importance of conservation of nature to make the people aware of this.
(2)

aq∂p-h¿jsØ hnf-hn¬ km[m-c-W-]-cp-Øn-Irjn sNbvX-h¿°v

_nSn Irjn-tb-°mfpw Adp-]-Xp-i-X-am\w em`w In´n-sb-∂mWv

]T\w ImWn-°p-∂-Xv. _nSn Irjn aÆns\ _m[n-°p-∂-Xn-

\m¬ ]mS-ß-fn¬ a‰p Irjn-Itfm hnØp-Itfm hnf-bn-s√∂

ISpØ ]mcn-ÿn-XnI BLm-Xhpw CXns‚ IqsS-bp-≠v.

Recently permission has been granted to grow
a new kind of Brinjal namely B

t
 Brinjal in Indian

farm lands.

The study reports show that farmers who
cultivated normal cotton for a period of 3 years
gained 60% profit than cultivating Bt cotton. Bt

cultivation being an environmental issue
damages the soil and makes the soil uncultivable
for other crops.

In the name of royalty and inorder to gain excess profit
heavy fees is charged as technical fees. It is just as
exploitation in the lime light. Different rates are demanded
in different countries as technical fees. For example, the
seeds of Bt cotton were sold in India in the year 2002 at
the rate of Rs. 1700/- for 450 gms. Of this they claimed
1200 as technical fees.

_n. Sn {_n≥Pmƒ (Bt Brinjal) F∂ t]cn¬ ]pXn-sbm-cn\w hgp-X\
Cu CS-hn-f-°m-eØv C¥y≥ Irjn-bn-S-ß-fn¬ hf¿Øn-sbSp°m≥

A\p-a-Xn-bm-bn-cn-°p-∂p.
"_mkn-ekv Xpcn-©n-b≥knkv (_n ‰n) F∂ Hcn\w _mIvSo-cn-b-

bn¬ \n∂p-ff  kn B¿ ssh sF F kn (Cry I A C)F∂

Po≥ ]cp-Øn-bn¬ kwtbm-Pn-∏n-°p-∂-Xn-eq-sS-bmWv _n ‰n

tIm´¨ \n¿an-°-s∏-´-Xv. t]cnse _n ‰n F∂ A£-c-ßƒ
CXmWv kqNn-∏n-°p-∂-Xv. X≠n¬ \n∂pw a‰pw \ocq-‰n-°p-Sn-

°p∂ IoS-ß-fpsS Zl-\-hy-h-ÿsb  Hcp Xcw ]cm-en-kn-kn-

te°v AXm-bXv Xf¿Ø-en-te°v \bn-°p-∂-Xn-eq-sS-bmWv Ch
{]h¿Ø-\-£-a-am-hp-∂-Xv. CtX XXzw Xs∂-bmWv  _n ‰n

{_n≥©m-fnepw {]tbm-Kn-®n-cn-°p-∂-Xv.

"kmt¶-Xn-I-^okv ' F∂ \ne-bnepw em`w sImøp∂ Xc-Øn-ep-f-f-
XmWv "tdmb¬‰n'bpsS t]cn¬ \S-Øp∂ Cu ]I¬s°m-f-f.

hyXykvX cmPy-ß-fn¬ \n∂v hyXykvX XpI-bmWv kmt¶-Xn-I-^o-

kmbn Bh-iy-s∏-Sp-∂-Xv. DZm-l-c-W-ambn  2002 ¬ _nSn ]cp-Øn-
bpsS hnØp-Iƒ C¥y-bn¬ hn‰-gn-®Xv 450 {Kman\v 1700 cq]-

sb∂ IW-°n-em-bn-cp-∂p. CXn¬ 1200 cq] "tdmb¬‰n' bmsW-

∂mWv Ah¿ Ah-Im-i-s∏-´-Xv.

Bt cotton produced by incorporating Cry IAC gene
from a kind of bacterium named Bacillus
thuringiensis (Bt) into the cotton. The alphabets
'B' and 't' represents Bacillus thuringiensis. The
genes become active by paralysing the digestive
system of insects which suck juice from the stem.
The same principle is adopted in the case of Bt

Brinjal also.
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a. X∂n-´p-ff Nn{XØn¬ sXfn-bp∂ {]-Xr-Xn-hn-`-h-ß-fpsS \io-I-cWw Is≠-Øp-I.

b. C-Xns\ ASn-ÿm-\-s∏-SpØn {]IrXn hn`-h-ß-fpsS kwc-£-W-sØ-°p-dn®v t_m-[--h¬°-

cWw \S-Øp-∂-Xn-\mbn Hcp hnh-cWw Xbm-dm-°p-I.

6. Dialogue from an interview in Rubber Board for the selection of Plantation Manager is given
below.

Interviewer : "Which time is suitable for rubber tapping in a day"

Ist Candidate : Any convenient time.

IInd Candidate : Early morning before sunrise.

Interviewer : What can be the easiest and cheapest method of planting high
yielding variety of Rubber plants without any time limit in
two acres.

Ist Candidate : Need 500 high yielding plantlets of same age.

IInd Candidate : Need 500 seeds and adequate facility for bud grafting.

Imagine you are the interviewer

a. Whom do you select for the post.

b. Justify your answer (2)

d_¿ t_m¿Un¬ πmt‚-j≥ amt\-P¿ XkvXn-I-bn-te°v th≠n \S∂ C‚-¿hyq-hn¬ \n∂p-ff

kw`m-jWw NphsS tN¿Øn-cn-°p-∂p.

C‚-¿hyq \S-Øp∂ Bƒ : d_¿ Sm∏nwKv \SØphm≥ A\p-tbm-Py-

amb kabw GXv?

H∂m-asØ DtZym-Km¿∞n : \ΩpsS kuIcyw A\p-k-cn®v GsX-¶nepw

ka-bw.

c≠m-asØ DtZym-Km¿∞n : AXn-cm-hnse kqcy≥ DZn-°p-∂-Xn\p

ap≥]v
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C‚-¿hyq \S-Øp∂ Bƒ : c≠v G°-dn¬ d_¿ Irjn sNøp-hm≥ ka-

b-_-‘n-X-am-b-√msX Ffp-∏hpw sNe-hp-Ip-

d-™-Xp-amb am¿K-sa-¥mWv?

H∂m-asØ DtZym-Km¿∞n : 500 AXyp¬]m-Z -\ -tijn Dff d_¿

ssXIƒ thWw.

c≠m-asØ DtZym-Km¿∞n : 500 d_¿ hnØp-Ifpw _Uv {Km^v‰nwKv \S-

Øp-hm-\p-ff kma-{Kn-Ifpw thWw.

\nß-fmWv C‚¿hyq \SØp∂-bmƒ F∂p k¶¬]n-°p-I.

a. \nßƒ Bsc Xnsc-s™-Sp°pw?

b. \nß-fpsS Xocp-am-\sØ \ymbo-I-cn-°p-I.

7. Photosynthetic features of certain plants are given in the table below. But certain features mentioned
in the columns are wrong.

a) Copy down  the table in your answer sheet by correcting the mistakes.

b) CAM plants are succulent xerophytes in which the stomata opens only at night.

State the advantage. (2)

NphsS sImSp-Øn-´p-ff ]´n-I-bn¬ Nne πm‚ v {Kq∏p-I-fpsS t^mt´mkn¥-‰nIv khn-ti-j-X-Iƒ

sImSp-Øn-cn-°p-∂p. F∂m¬ Nne khn-ti-j-X-Iƒ sX‰mbn BWv sImSp-Øn-cn-°p-∂-Xv.

a) sX‰p-Iƒ XncpØn ]´nI DØc jo‰n-te°v ]I¿Øp-I.

b) Succulent Xerophyte- Ifmb CAM Plants ¬ Stomata cm{Xn-bn-emWv Xpd-°p-∂-Xv. CXp aqe-

ap-ff t\´w F¥v?

Features of C3 Plants C4 Plants CAM Plants
 plants

Photosynthetic PEP RuBP PEP
intial carbon
acceptor

Kranz Absent Present Absent
Anatomy

Photo- Low Low Very Low
respiration

OR

The C
4
 and CAM photosynthetic pathways found in plants growing in dry, sunny habitats show

reduced rate of photorespiration and increased utilisation of energy. Observe the following
schematic diagram showing the C

4
 and CAM pathway and answer the following questions.

a. If Calvin cycle need 18 molecules of ATP for the production of one molecule of glucose,
how many molecules of ATP are needed to synthesise 1 molecule of glucose through C4
and CAM pathway.

b. Justify your answer.
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C
4
, CAM Pathway \S-°p-∂Xpw hc-≠-Xpw, kqcy-{]-Imiw \∂mbn e`n-°p-∂-Xp-amb {]tZ-i-

ß-fn¬ hf-cp∂ kky-ß-fn¬ Photorespiration- s‚ tXmXv Ipd™ Af-hn¬ ImWp-∂p. F∂m¬

•qt°mkv \n¿am-W-Øn-\mbn Bh-iy-amb Du¿P-Øns‚ Afhv A[n-I-ambn ImWp-∂p.

CAM Pathway bpsSbpw C4 Pathway bpsSbpw Schematic representation NphsS tN¿Øn-cn-

°p-∂p. Ah \nco-£n®v NphsS tN¿Øn-cn-°p∂ tNmZy-Øn\v DØcw Fgp-Xp-I.

a. Calvin cycle ˛ ¬ Hcp •qt°mkv tamfo-Iyqƒ \n¿an-°p-hm≥ 18 ATP D]-tbm-Kn-°p-∂p.

F∂m¬ C4 Pathway,  CAM Pathway F∂n-h-bn¬ Hcp •qt°mkv tamfn-Iyqƒ \n¿an-°p-

hm≥ F{X ATP D]-tbm-Kn-t°≠n hcp-∂p.

b. \nß-fpsS DØ-c-Øn\v \ymbo-I-cWw \¬Ip-I.

C  Pathway4

PEP + CO2ATP

ADP

Pyruvic acid

Oxalo acetic acid
NADPH

NADP

Malic acid

Malic acid

Mesophyll

Bundle Sheath

Pyruvic acid

Co  - 2
Calvin cycle
C  Pathway3

Glucose

CAM Pathway

PEP + CO2 ATP

ADP

NADPH

NADP

Malic acid Pyruvic acid

Co  - 2

Calvin cycle
C  Pathway3

Day Night

Vacuole

PEP

Glucose
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8. According to Arnold and Stout the criteria for fixing the essentiality of elements are three;

1. The element must be absolutely necessary for supporting the normal growth and
reproduction.

2. The requirement of the element must be specific (not replaceable by anthor element)

3. The element must be directly involved in the function of the plants.

a. Justify the three criteria by considering N2 as an example of essential element.

b. What is the source of nitrogen to plants. (2)

B¿t\m-ƒUn-s‚bpw Ãu´n-s‚bpw A`n-{]m-b-Øn¬ elements s‚ essentiality \n¿W-bn-°p-

∂Xv aq∂v am\-Z-WvU-ß-fmem-Wv.

a. ss\{S-P≥ aqeIw DZm-l-c-W-ambn ]cn-K-Wn®v Bh-iy-IXm am\-Z-WvUsØ \ymbo-I-cn-

°pI.

b. kky-ßƒ°v ss\{S-P≥ aqeIw GXv cq]-Øn¬ e`n-°p-∂p.

9. In eukaryotes the terminal ATP synthetic process takes place in mitochondria by oxidative
phosphorylation carried out by electron transport system.  In the real sense the oxidation process
using molecular oxygen takes place at the end of the process.

Given below is the schematic pathway of electrons and protons during the terminal oxidation
process.

a. Which is the stable compound produced that results the end of the process.

b. Oxysome particles are engaged in the transport of protons and synthesis of ATP. Certain
drugs allow protons to pass through the membrane other than oxysomes. How these drugs
affect ATP synthesis (2)

Db¿∂ Pohn-I-fn¬ ATP (Du¿Pw) \n¿amWw \S-°p-∂Xv  Electron Transport system- Øns‚

klm-b-Øm¬  oxidative phosphorylation˛ F∂ {]h¿Ø-\-Øn-eqsS  mitochondria- ¬ h®mWv

HmIvkn--tU-j\v th≠n -molecular oxygen-- D]-tbm-Kn-°p-∂Xv bYm¿∞-Øn¬ Cu {]h¿Ø-\-

Øns‚ Ah-km-\-L-´ØnemWv Respiration˛ ¬ terminal oxidation \S-°p-tºm-gp-ff electron˛

s‚bpw proton˛ s‚bpw k©mc ]Z-Øns‚ tcJm-Nn-{X-amWv tN¿Øn-cn-°p-∂-Xv.

a. Cu {]h¿Ø\w \ne-bv°p-∂-Xn\v Imc-W-ambn D≠m-Ip∂ stable compound GXv?
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b. ATP synthesis Dw Proton transport- Dw \S-Øp-∂Xv oxysomes BWv. F∂m¬ Nne acp-∂p-

Iƒ protons- s\ oxysome- eqsS A√msX membrane - ¬ IqSn IS-∂p-t]m-Im≥ A\p-h-Zn-

°p-∂p. CØcw acp-∂p-Iƒ ATP \n¿amWsØ Fßs\ _m[n-°p∂p?

10. Figure shows the pollen grain of a sweet scented small flower and the structure of ovule. From
the appearance of the pollen grain-

a. Identify the agent of pollination

b. During fertilization what will be the share contribution of the pollen grain in the female
gametophyte. (2)

aW-ap-ff Hcp sNdnb ]pjv]-Øns‚ ]qsºmSnbpsSbpw ovule- s‚ LS-\-bp-sSbpw Nn{Xw

Xmsg sImSp-Øn-cn-°p-∂p.

a. ]qsºmSn \nco-£n®v ]cm-K-W-Øn\v klm-bn-°p∂ GP‚ v Bsc∂v Is≠-ØpI.

b. _oP-k-¶-e\w \S-∂pI-gn™ female gametophyte- ¬ ]qsºm-Sn-bpsS kw`m-h\ F¥m-bn-

cn°pw?

Take nothing but photos

Leave nothing but foot prints

Kill nothing but time

Ovule Pollen grain

11. Read the notice board exhibited for the protection of an urban botanical garden and the following
passage.
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The unnaturally high levels of acid building up in the environment are
largely due to emissions of smoke and fumes from factory chimneys,
power stations and motor vehicle exhausts heavily laden with acid
compounds such as sulphur dioxide (SO

2
) and the oxides of nitrogen

(NO). When these acids are washed out of the atmosphere by rain,
they reach the earth's surface in the form of dilute sulphuric acid or
nitric acid (acid rain).

Since atmospheric acid can be carried away to many hundred of
miles by the wind, its environmental damage may be inflicted on
countries far beyond the industrial areas that are the source of the
pollutants. Like many other environmental problems, acid rain is
now a matter for increasing global concern.

Suggest supporting evidence for the two statements and answer the following questions.

Statements

1. Acid level in the environment is increasing.

2. Acid level in the environment is a matter of global concern.

a. Suggest two measures to combat the problem of acid rain.

b. In view of the above problem write a slogan that can be added in the notice board.
(3)

\KcØn-ep-ff Hcp s_m´m-Wn°¬ Km¿Us‚ kwc-£-W-Øn-\mbn ÿm]n-®n-´p-ff t\m´okv

t_m¿Upw AXn\p-tijw X∂n-´p-ff JWvUn-Ibpw hmbn-°p-I.

{]Ir-Xn-bn¬ Akm-[m-cWambn ASn-™p-Iq-Sp∂ h≥tXm-Xn-ep-ff Bkn-Up-I-

fn¬ IqSnb Af-hn¬ kƒ^¿ssU HmIvssk-Un-s‚bpw ss\{S-P≥ HmIvssk-

Un-s‚bpw tImºu-≠pIƒ ImW-s∏-Sp-∂-Xns‚ ImcWw {][m-\-ambpw ̂ mIvSdn

NnΩn-\n-I-fn¬ \n∂pw ]h¿tÃ-j-\p-I-fn¬ \n∂pw ]pd-tØ-°p-h-cp∂ ]pI-]-S-e-

ßfpw tamt´m¿hm-l-\-ßƒ ]pd-tØ-°p-hn-Sp∂ ]pI-bp-am-Wv. ag s]øp-tºmƒ

Cu Bkn-Up-Iƒ A¥-co-£-Øn¬ \n∂pw ag-tbm-sSm∏w t\¿Ø kƒ^yq-

cnIv Bkn-Un-t‚tbm ss\{SnIv Bkn-Un-t‚tbm (A-avf-a-g) cq]-Øn¬ `qan-

bpsS D]cnX-e-Øn¬ FØn-t®-cp-∂p.

\qdp-I-W-°n\v ssaep-Iƒ AI-se-bp-ff hymh-km-bnI aen\oIc-W-Øn¬

]¶m-fn-Ø-an-√mØ cmPy-ß-fn¬ t]mepw A¥-co-£-Øn¬ AS-ßn-bn-cn-°p∂

Cu Bkn-Up-Iƒ Im‰p-aqew FØn-t®-cp-Ibpw ]mcn-ÿn-Xn-I-Zp-c-¥-ßƒ°v

Imc-W-am-Ip-Ibpw sNøp-∂p. a‰p ]e ]cn-ÿn-Xn-{]-iv\-ß-sfbpw t]mse

Aavf-a-g-bpw Ct∏mƒ BtKm-f-X-e-Øn¬ ISpØ Bi¶ Df-hm-°n-bn-cn-°p∂p.

JWvUn-Isb ASn-ÿm-\-s∏-SpØn Xmsg-sIm-Sp-Øn-cn-°p∂ {]kvXm-h-\-Iƒ°v sXfnhv \¬-IpI.

XpS¿∂p-ff tNmZy-ßƒ°pw DØcw \¬Ip-I.

{]kvXm-h-\-Iƒ

1. ]cn-ÿn-Xn-bn¬ Bkn-Uns‚ Afhv IqSp-∂p.

2. ]cn-ÿn-Xn-bnse Bkn-Uns‚ Afhv BtKm-f-X-e-Øn¬ Bi¶ Df-hm-°p-∂p.
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tNmZy-ßƒ

a. BknUv ag \nb-{¥n-°p-hm≥ klm-bn-°p∂ c≠v \n¿tZ-i-ßƒ \¬Ip-I.

b. apI-fn¬ X∂n-cn-°p∂ JWvUn-I-bn-ep-ff {]iv\sØ B[m-c-am°n s_m´m-Wn°¬ Km¿U-

\n-ep-ff t\m´okv t_m¿Un¬ ]Xn-°p-hm≥ Hcp ktµiw Fgp-Xp-I.

12. Given below is the diagramatic representation of stem developed from pea plants during an
experimentation with different concentrations of auxin hormone.

1.  No Auxin

2.  1%  Auxin

Average

Average

Average

Average

3.  2%  Auxin

4.  3%  Auxin

5.  4%  Auxin

Measure the length of each stem using measuring scale and tabulate in respective columns and
find their average and write in the box. (Complete the 5 boxes)

1. Draw a graph (provided) plotting the average length against the different concentrations of
auxin.

2. Write your observation

3. Write the property of auxin in this case (3)

]co-£-W-Øn-eqsS hnhn[ KmV-X-bn-ep-ff Auxin \¬In hf¿Øn-sb-SpØ ]b¿ sNSn-bpsS

Stem- s‚ Nn{X-ßƒ sImSp-Øn-cn-°p-∂p.

Hmtcm Stem- s‚bpw \ofw Hcp kvsIbn-ens‚ klm-b-tØmsS Af∂v Tabular column- ¬
Fgp-Xp-I. Ah-bpsS icm-icn I≠v tcJ-s∏-Sp-Øp-I. (CXv A©n-\-Ønepw Bh¿Øn-°p-I.)
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1. KmVXm hyXn-bm-\hpw icm-icn \ofhpw ]cn-K-Wn®v Hcp {Km^v hc-bv°p-I.

2. \nß-fpsS \nco-£Ww Fgp-Xp-I.

3. HmIvkns‚ GXv [¿Ωw BWv Cu ]co-£-W-Øn¬ {]Xn-^-en-°p-∂-Xv?

13. This is a graph showing the response of organisms (plants and animals) to a range of environmental
factors.

a. Analysing the graph and the characters of following biomes place them in appropriate zones.

i. Tropical rain forest

ii Grass land

iii Desert

b. Justify your answer. (3)

Environmental factors- s‚ range- A\p-k-cn®v Po-hn-I-fpsS {]Xn-I-cWw ImWn-°p∂ {Km^mWv

\¬In-bn-cn-°p-∂Xv.

a. {Km^v hni-I-e\w sNbvXXn\v tijw Hmtcm Biome- Dw GXv Zone- ¬ hcp-sa∂v Fgp-XpI.

b. \nß-fpsS DØ-c-Øn\v \ymbo-I-cWw Fgp-Xp-I.

Range of tolerance

Lower limit of
 Tolerance

Upper limit of
 Tolerance

Optimum
Zone
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on

e 
of

 in
to
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Z
one of intolerance

S
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14. Given below is the graphical representation of the rate of respiration and photosynthesis during
24 hours.
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Give suitable explanation for the statements given below.

1. The compensation occurs two times during 24 hrs.

2. Absorption of CO
2
 and release of oxygen never becomes equal to the total duration of

the day

3. Plants always synthesise glucose more than enough

4. Productivity of mass depends on this compensation. (4)

24 aWn-°q-dn¬ \S-°p∂ Im¿_¨ssU HmIvssk-Un-s‚bpw HmIvkn-P-s‚-bpw D¬]m-Z\w

ImWn-°p∂ {Km^n-°¬ Nn{Xo-I-cWw ChnsS tN¿Øn-cn-°p-∂p.

Im¿_¨ssU HmIvssk-Un-s‚bpw HmIvkn-P-s‚bpw D¬]m-Z\w kky-ß-fn¬ Xpey-\n-c-°n¬

BIp∂ Ah-ÿ-bmWv Compensation point. X∂n-´p -ff {Km^v \nco-£n®v NphsS

tN¿Øncn°p∂ {]kvXm-h-\-Iƒ°v ASn-ÿm-\-amb hkvXp-X-Iƒ \¬Ip-I.

1. 24 aWn-°q-dn¬ 2 XhW tImº≥tk-j≥ \S-°p-∂p.

2. 24 aWn-°q¿ ka-b-Øn¬ Im¿_¨ssU HmIvssk-Uns‚ BKn-c-W-hpw, HmIvkn-Ps‚

]pdwXf-fepw Hcn°epw Xpey-am-Ip-∂n-√.

3. kky-ßƒ Bh-iy-Øn-e-[nIw •qt°mkv \n¿an-°p-∂p.

4. {Zhy-\n¿amWw tImº≥tk-js\ B{i-bn-®n-cn-°p-∂p.

The atmospheric concentration of CO
2
 at which photosynthesis just compensate for respiration

is known as CO2 compensation point.

Hours

R
at

e 
of

 re
sp

ir
at

io
n 

an
d 

ph
ot

os
yn

th
es

is
 (%

 in
 1

0)

CO
2

O2

4

20

86 1210 1614 2018 2422

10

30

40

60

50

80

70

90

2



22

Higher Secondary Course

SCORING INDICATORSSCORING INDICATORSSCORING INDICATORSSCORING INDICATORSSCORING INDICATORS

Qn. No. Scoring Indicators Score splited Total Score

1
a. AD. 1400 ½
b. Decreased rate of mortality or decreased rate of

emigration or Increased rate of immigration ½ 1

2
a. matric potential (Imbition pressure) ½
b. Leghaemoglobin ½ 1

3 shoot, somatic embryo ½  +  ½ 1

4 For writing two positive and two negative aspects ½  x 4 2

5
a. 2 ways of destruction from the picture 1
b. A description to conserve nature 1 2

6 a Second candidate. ½
b Rate of transpiration is low in the early morning ½

So turgour pressure and wall pressure inside the
cell increases ½ 2
Bud grafting is comparatively cheap eventhough it is
time consuming ½

7
a. C

3
 Plants - RuBP, High ½  + ½

C4 plants - PEP + ½ 2
b. Helps to reduce water loss ½

Choice OR or

a. To release 6 molecule of CO2 
 through C4 cycle to 1

participate in Calvin cycle 6 ATP molecules must be
utilised.
So total energy consumption is 6 + 18 = 24 mole. ½ 2

b. In CAM pathway also same energy consumption
is taking place ½

8
a. 1. Nitrogen is mainly seen in the meristematic regions. So

helps in growth. ½
2. One of the major constituent of proteins, nucleic acids,

vitamins. So can not be replaced by another element. ½ 2
3. N

2
 is a part of chlorophyll. So involved in photosynthesis. ½

b. Plants obtain nitrogen in the form of NO2
-, NO3

- or NH4
+. ½
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Qn. No. Scoring Indicators Score Splited Total Score

9
a. H2O ½
b. Oxysome is activated for ATP synthesis when

protons are passed through it using energy from electron. ½
Drugs prevent the activation of oxysomes.
So production of ATP becomes less. 1 2

10
a. Insect ½
b. Embryo, Endosperm ½

Embryo is formed by the fusion of a male gamete and egg. ½ 2
Endosperm is formed by the fusion of a male gamete and
secondary nucleus. ½

11
1. Because of emission of smoke and fumes from factory

chimneys, power stations and motor vehicle exhausts. ½
2. Atmospheric acid can be carried to other countries

through wind from the source. ½ 3
a. Any two correct measures 1
b. For an appropriate message 1

12
1. For correct graph 1 ½
2. Different concentration of auxin affect the growth of

plant in different ways. ½ 3
3. Auxin causes the apical growth of the stem. 1

13
a. i. Tropical rain forest- optimum zone 1
b. Temperature and climate suitable
a. ii. Grass land- Lower limit- stress zone 1 3
b. Rainfall too low
a. iii. Desert biome - Upper limit- stress zone 1
b. Hot climate

14
1. Compensation of photosynthesis for respiration occurs two

times in the graph ie, in 8th hour and 18th hour 1
2. The availability of light is not uniform. So plants

synthesise more carbohydrate. But respiration takes place
according to the need. 1 4

3. Utilisation of CO
2
 is higher than the rate of utilisation

of O
2

1
4. Productivity increases when the rate of compensation

decreases. 1
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QUESTION WISE ANALYSISQUESTION WISE ANALYSISQUESTION WISE ANALYSISQUESTION WISE ANALYSISQUESTION WISE ANALYSIS

1 23 Levels of organisation 2, 7 Short answer 1 2 Minutes

2 1, 4 Plant- water relations,

Plant nutrition 3, 6 Objective 1 1 Minute

3 32 Plant tissue culture and

Biotechnology 3, 4 Objective 1 2 Minutes

4 33 Plant tissue culture and

Biotechnology 2, 5, 10 Short answer 2 4 Minutes

5 27 Ecological Succession and

Natural resources 2, 7 Short answer 2 4 Minutes

6 1, 14 Plant- water relations,

Reproduction in flowering

plants 1, 7, 10 Short answer 2 4 Minutes

7 6, 7 Photosynthesis 3, 6 Short answer 2 4 Minutes

choice

6, 7 Photosynthesis

8 3, 4 Plant Nutrition 6, 7 Short answer 2 3 Minutes

9 11 Respiration 1, 3, 7 Short answer 2 7 Minutes

10 16, 17 Reproduction in flowering

plants 5, 7 Short answer 2 5 Minutes

11 28 Pollution and global

Environmental change 1, 7, 9 Essay 3 6 Minutes

12 19 Plant Growth and

Movements 1, 6, 8 Essay 3 6 Minutes

13 22, 25 Organisms and the

Environment, Ecosystem 6, 7 Essay 3 6 Minutes

14 8, 13 Respiration, Photosynthesis 3, 7 Essay 4 6 Minutes

Total 30 60

Sl. No Cluster Chapter Mental Type of Score Time
of COs Process Questions




