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◊Èπ-¬Îc∆U ¬⁄U •fl‡ÿ Á‹π¥–

Note / ŸÊ≈U —

(i) Please check that this question paper contains 16 printed pages.

∑Î§¬ÿÊ ¡Ê°ø ∑§⁄U ‹¥ Á∑§ ß‚ ¬˝‡Ÿ-¬òÊ ◊¥  16 ◊ÈÁŒ˝Ã ¬Îc∆U „Ò¥–

(ii) Code number given on the right hand side of the question paper should be written on the title

page of the answer-book by the candidate.
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(vi) This question paper comprises of  5 sections - A, B, C, D and E.  All questions are compulsory.

¬˝‡Ÿ-¬òÊ ¬Ê°ø π¥«UÊ¥ ◊¥ Áfl÷ÊÁ¡Ã Á∑§ÿÊ ªÿÊ „Ò - ∑§, π, ª, ÉÊ ∞fl¥  æ§–  ‚÷Ë ¬˝‡Ÿ •ÁŸflÊÿ¸ „Ò¥–

(vii) Section A - Question No. 1 to 16 , all questions are of one mark each.

π¥«U - ∑§ ◊¥ ¬˝‡Ÿ ‚¥ÅÿÊ 1 ‚ 16 Ã∑§ ¬˝àÿ∑§ ¬˝‡Ÿ 1 •¥∑§ ∑§Ê „Ò–

(viii) Section B - Question No. 17 to 21 are very short answer (VSA) type questions, carrying
2 marks each.

π¥«U - π ◊¥ ¬˝‡Ÿ ‚¥ÅÿÊ 17 ‚ 21 Ã∑§ •ÁÃ‹ÉÊÈ©ûÊ⁄UËÿ ¬˝∑§Ê⁄U ∑§ ¬˝‡Ÿ „Ò¥–  ¬˝àÿ∑§ ¬˝‡Ÿ 2 •¥∑§ ∑§Ê „Ò–

(ix) Section C - Question No. 22 to 28 are short answer type questions, carrying 3 marks each.

π¥«U - ª ◊¥ ¬˝‡Ÿ ‚¥ÅÿÊ 22 ‚ 28 Ã∑§ ‹ÉÊÈ©ûÊ⁄UËÿ ¬˝∑§Ê⁄U ∑§ ¬˝‡Ÿ „Ò¥–  ¬˝àÿ∑§ ¬˝‡Ÿ 3 •¥∑§ ∑§Ê „Ò–

(x) Section D - Question No. 29 and 30 are Case-based type questions, carrying 4 marks each.

π¥«U  - ÉÊ  ◊¥ ¬˝‡Ÿ ‚¥ÅÿÊ 29 ∞fl¥ 30 ∑§‚ •ÊœÊÁ⁄UÃ ¬˝∑§Ê⁄U ∑§ ¬˝‡Ÿ „Ò¥–  ¬˝àÿ∑§ ¬˝‡Ÿ 4 •¥∑§ ∑§Ê „Ò–

(xi) Section E - Question No. 31 to 33 , all questions are of five marks each.

π¥«U-æ§ ◊¥ ¬˝‡Ÿ ‚¥ÅÿÊ 31 ‚ 33 Ã∑§ ¬˝àÿ∑§ ¬˝‡Ÿ 5 •¥∑§ ∑§Ê „Ò¥–

(xii) Answer should be in brief and to the point.

©ûÊ⁄U ‚¥ÁˇÊåÃ ÃÕÊ Á’¥ŒÈflÊ⁄U „ÊŸÊ øÊÁ„∞–

(xiii) There is no overall choice in the question paper.  However, internal choice has been provided
in some questions in some sections.  Only one of the choices in such questions have to be
attempted.

¬˝‡Ÿ-¬òÊ ◊¥ ‚◊SÃ ¬⁄U ∑§Êß¸ Áfl∑§À¬ Ÿ„Ë¥ „Ò–  ÃÕÊÁ¬, ∑È§¿U π¥«UÊ¥ ◊¥ ∑È§¿U ¬˝‡ŸÊ¥ ◊¥ •Ê¥ÃÁ⁄U∑§ Áfl∑§À¬ ÁŒ∞ ª∞
„Ò¥–  ∞‚ ¬˝‡ŸÊ¥ ◊¥ ∑§fl‹ ∞∑§ „Ë Áfl∑§À¬ ∑§Ê ©ûÊ⁄U Á‹Áπ∞–

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

¡„Ê° ÷Ë •Êfl‡ÿ∑§ „Ê, ‚Ê»§-‚ÈÕ⁄U •ÊÒ⁄U ©ÁøÃ ŸÊ◊Ê°∑§Ÿ flÊ‹ ÁøòÊ ’ŸÊ∞°–

(xv) In addition to this, separate instructions are given with each question wherever necessary.

ß‚∑§ •ÁÃÁ⁄UÄàÊ, •Êfl‡ÿ∑§ÃÊŸÈ‚Ê⁄U, ¬˝‡Ÿ ∑§ ‚ÊÕ ÿÕÊÁøÃ ÁŸŒ¸‡Ê ÁŒ∞ ª∞ „Ò¥–
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SECTION - A / π¥«U - ∑§

Q.No. 1 to 12 are multiple choice questions. Only one of the choices is correct.

Select and write the correct choice as well as the answer to these questions.

¬˝‡Ÿ ‚¥ÅÿÊ 1 ‚ 12 ’„ÈÁfl∑§À¬Ë ¬˝∑§Ê⁄U ∑§ ¬˝‡Ÿ „Ò¥– ßŸ◊¥ ∑§fl‹ ∞∑§ Áfl∑§À¬ ‚„Ë „Ò– ßŸ ¬˝‡ŸÊ¥ ◊¥
‚„Ë Áfl∑§À¬ ∑§Ê øÿŸ ∑§⁄U∑§ ©ûÊ⁄U Á‹Áπ∞–

1. The main characteristic feature of wind- pollinated flowers is (are) : 1

(a) Bright colours and strong scents

(b) Large sticky pollengrains

(c) Light weight and non-sticky pollengrains

(d) Nectar production

flÊÿÈ mÊ⁄UÊ ¬⁄UÊÁªÃ ¬Èc¬Ê¥ ∑§Ë ◊ÈÅÿ Áfl‡Ê·ÃÊ(∞°) „Ò —

(a) ø◊∑§Ë‹ ⁄¥Uª •ÊÒ⁄U ÃËfl˝ ‚Èª¥œ

(b) ’«∏ •ÊÒ⁄U Áø¬Áø¬ ¬⁄UÊª∑§áÊ

(c) „À∑§ •ÊÒ⁄U Áø¬Áø¬Ê„≈U⁄UÁ„Ã ¬⁄UÊª∑§áÊ

(d) ◊∑§⁄¥UŒ ©à¬ÊŒŸ

2. The human genome is estimated to be identical among all humans.  What
percentage of base sequence among humans is identical ?

(a) 50% (b) 75% (c) 99.9% (d) 100%

◊ÊŸfl ¡ËŸÊ◊ ‚÷Ë ◊ŸÈcÿÊ¥ ◊¥ ‚◊ÊŸ „ÊŸ ∑§Ê •ŸÈ◊ÊŸ Á∑§ÿÊ ªÿÊ „Ò– ◊ŸÈcÿÊ¥ ◊¥ Á◊‹Ÿ flÊ‹ ‹ª÷ª Á∑§ÃŸ
¬˝ÁÃ‡ÊÃ ˇÊÊ⁄U •ŸÈ∑˝§◊ ‚◊ÊŸ „ÊÃ „Ò¥?

(a) 50% (b) 75% (c) 99.9% (d) 100%

3. During DNA replication, which of the following enzymes helps to join
discontinuously synthesised fragments of DNA ?

(a) DNA nuclease (b) DNA ligase

(c) DNA helicase (d) DNA polymerase

«UË.∞Ÿ.∞.  ∑§Ë ¬˝ÁÃ∑Î§ÁÃ ¬˝∑˝§◊ ∑§ ŒÊÒ⁄UÊŸ «UË.∞Ÿ.∞. ∑§ •‚ÃÃ˜ M§¬ ‚ ‚¥‡‹Á·Ã πá«UÊ¥ ∑§Ê ¡Ê«∏UŸ ◊¥
ÁŸêŸÁ‹ÁπÃ ◊¥ ‚ ∑§ÊÒŸ ‚Ê ∞¥¡Êß◊ ‚„ÊÿÃÊ ∑§⁄UÃÊ „Ò?

(a) «UË.∞Ÿ.∞. ãÿÍÁÄ‹∞¡ (b) «UË.∞Ÿ.∞. ‹Êßª¡

(c) «UË.∞Ÿ.∞. „ÒÁ‹∑§¡ (d) «UË.∞Ÿ.∞. ¬ÊÚ‹Ë◊⁄U¡

1

1
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4. Refer to the chart given below represents the hormones produced during menstrual
cycle.  Identify the correct match of hormones.

A B C D

(a) FSH Estrogen Progesterone LH

(b) LH Progesterone Estrogen FSH

(c) Estrogen FSH LH Progesterone

(d) Progesterone LH FSH Estrogen

•ÊÃ¸fl ø∑˝§ ∑§ ‚ãŒ÷¸ ◊¥ ŸËø ÁŒ∞ ª∞ •Ê⁄Uπ ◊¥ „Ê◊Ê¸Ÿ ∑§Ê ©à¬ÊŒŸ ÁŒπÊÿÊ ªÿÊ „Ò– „Ê◊Ê¸Ÿ ∑§ ‚„Ë ∑˝§◊
∑§Ë ¬„øÊŸ ∑§ËÁ¡∞–

A B C D

(a) E\$.Eg.EM. EñQ́>moOZ àmoOoñQ>am°Z Eb.EM.

(b) Eb.EM àmoOoñQ>am°Z EñQ>́moOZ E\$.Eg.EM.

(c) EñQ>́moOZ E\$.Eg.EM. Eb.EM. àmoOoñQ>am°Z

(d) àmoOoñQ>am°Z Eb.EM. E\$.Eg.EM. EñQ́>moOZ

1
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(5. In a plant species, flower colour is determined by a single gene with two allelles
R (red) and r (white).  Incomplete dominance is observed where heterozygous
plants exhibit pink flowers.  If a pink-flowered plant is crossed with a white
flowered plant, what is the expected phenotypic ratio of the offsprings ?

(a) 1 red : 1 pink (b) 1 pink : 1 white

(c) 1 red : 2 pink : 1 white (d) 3 pink : 1 white

∞∑§ ¬ÊŒ¬ ¬˝¡ÊÁÃ ◊¥ ¬Èc¬ ∑§ ⁄¥Uª ∑§Ê ÁŸœÊ¸⁄UáÊ ∞∑§‹ ¡ËŸ ∑§ ŒÊ •‹Ë‹ R(‹Ê‹) •ÊÒ⁄U r (‚»§Œ)mÊ⁄UÊ
Á∑§ÿÊ ¡ÊÃÊ „Ò– ß‚◊¥ •¬ÍáÊ¸ ¬˝÷ÊÁflÃÊ ◊¥ Áfl·◊ ÿÈÇ◊¡Ë ¬ÊŒ¬ ªÈ‹Ê’Ë ¬Èc¬ ¬˝ŒÁ‡Ê¸Ã ∑§⁄UÃ „Ò¥– ÿÁŒ ∞∑§
ªÈ‹Ê’Ë ¬Èc¬ ∑§Ê ‚¥∑§⁄UáÊ ‚»§Œ ¬Èc¬ flÊ‹ ¬ÊÒœ ‚ ∑§⁄UÊÿÊ ¡ÊÃÊ „Ò ÃÊ ‚¥ÃÁÃ ◊¥ ÄÿÊ »§ËŸÊ≈UÊß¬ •ŸÈ¬ÊÃ ¬˝ÊåÃ
„ÊªÊ?

(a) 1 ‹Ê‹ : 1 ªÈ‹Ê’Ë (b) 1 ªÈ‹Ê’Ë : 1 ‚»§Œ

(c) 1 ‹Ê‹ : 2 ªÈ‹Ê’Ë : 1 ‚»§Œ (d) 3 ªÈ‹Ê’Ë : 1 ‚»§Œ

6. If the frequency of allele A in a population is 0.7.  What is the expected frequency
of genotype AA under Hardy-Weinberg equilibrium ?

(a) 0.09 (b) 0.49 (c) 0.21 (d) 0.36

∞∑§ √ÿÁC ◊¥ •‹Ë‹ A ∑§Ë •ÊflÎÁûÊ 0.7 „Ò– „Ê«Ë¸-flŸ’ª¸ ‚ÊêÿÃÊ ◊¥ ¡ËŸÊ≈UÊß¬ AA ∑§Ë •ŸÈ◊ÊÁŸÃ
•ÊflÎÁûÊ ÄÿÊ „ÊªË?

(a) 0.09 (b) 0.49 (c) 0.21 (d) 0.36

7. A colour-blind woman marries a normal man.  What percentage of their children
will be colour-blind ?

(a) All their children will be colour-blind.

(b) All their sons will be colour-blind.

(c) All their daughters will be colour-blind.

(d) 50% sons and 50% daughters will be colour-blind.

∞∑§ fláÊÊZœ SòÊË ∞∑§ ‚Ê◊Êãÿ ¬ÈL§· ‚ ‡ÊÊŒË ∑§⁄UÃË „Ò– ©Ÿ∑§Ë ‚ãÃÊŸÊ¥ ◊¥ Á∑§ÃŸ ¬˝ÁÃ‡ÊÃ ‚ãÃÊŸ¥ fláÊÊZœ
„Ê¥ªË?

(a) ©Ÿ∑§Ë ‚÷Ë ‚ãÃÊŸ¥ fláÊÊZœ „Ê¥ªË–

(b) ©Ÿ∑§ ‚÷Ë ¬ÈòÊ fláÊÊZœ „Ê¥ª–

(c) ©Ÿ∑§Ë ‚÷Ë ¬ÈÁòÊÿÊ° fláÊÊZœ „Ê¥ªË–

(d) 50%¬ÈòÊ •ÊÒ⁄U 50% ¬ÈÁòÊÿÊ° fláÊÊZœ „Ê¥ª–

1

1

1
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8. Which of the following is NOT a form of in-situ conservation ? 1

(a) Wildlife sanctuaries

(b) Sacred grooves

(c) Botanical gardens

(d) National Parks

ÁŸêŸÁ‹ÁπÃ ◊¥ ‚ ∑§ÊÒŸ Sfl-SÕÊŸ ( ßŸ-Á‚≈Í ) ‚¥⁄UˇÊáÊ ∑§Ê ¬˝∑§Ê⁄U Ÿ„Ë ¥ „Ò?

(a) flãÿ¡Ëfl •èÿÊ⁄Uáÿ

(b) ¬ÁflòÊ ©¬flŸ

(c) flŸS¬ÃËÿ ©lÊŸ

(d) ⁄UÊc≈˛UËÿ ©lÊŸ

9. Given below are pairs of disease and causative organism. Which out of these is
not a matching pair  ?

(a) Salmonella typhi - Typhoid

(b) Haemophilus influenza - Pneumonia

(c) Wuchereria malayi - Ascariasis

(d) Entamoeba histolytica - Amoebiasis

ŸËø ⁄UÊª •ÊÒ⁄U ©Ÿ∑§ ∑§Ê⁄U∑§ ¡Ëfl ∑§ ÿÈÇ◊ ÁŒ∞ ª∞ „Ò¥– ßŸ◊¥ ‚ ∑§ÊÒŸ-‚Ê ∆UË∑§ Á◊‹ÊŸ ÿÈÇ◊ Ÿ„Ë¥ „Ò?

(a) ‚ÊÀ◊ÊŸ‹Ê ≈UÊß»§Ë - ≈UÊß»§ÊÚß«U

(b) „Ë◊ÊÁ»§À‚ ß¥ç‹È∞¥¡Ê - ãÿÍ◊ÊÁŸÿÊ

(c) flÈø⁄UÁ⁄UÿÊ ◊Ò‹Êß¸ - ∞S∑§Á⁄U∞Á‚‚

(d) ∞¥≈U•◊Ë’Ê Á„S≈UÊÁ‹Á≈U∑§Ê - •◊ËÁ’∞Á‚‚

1
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10. In the context of sewage treatment, which of the following stage is specifically
designed  to remove grit from sewage before further treatment ?

(a) Primary treatment - sedimentation

(b) Secondary treatment - aerobic

(c) Secondary treatment - anaerobic

(d) Primary treatment - sequential filtration

flÊÁ„Ã ◊‹ ©¬øÊ⁄U ∑§ ‚ãŒ÷¸ ◊¥, flÊÁ„Ã ◊‹ ‚ Áª˝≈U ∑§Ê „≈UÊŸ ∑§Ë ¬˝Á∑˝§ÿÊ ∑§ÊÒŸ ‚ ø⁄UáÊ ◊¥ ∑§Ë ¡ÊÃË
„Ò?

(a) ¬˝ÊÕÁ◊∑§ ©¬øÊ⁄U - •fl‚ÊŒŸ

(b) ÁmÃËÿ∑§ ©¬øÊ⁄U - flÊÿflËÿ

(c) ÁmÃËÿ∑§ ©¬øÊ⁄U - •flÊÿflËÿ

(d) ¬˝ÊÕÁ◊∑§ ©¬øÊ⁄U - ∑˝§Á◊∑§ ÁŸSÿ¥ŒŸ

11. What does the term ’DNA polymorphism’ refer to in context of DNA finger
printing ?

(a) The presence of identical DNA sequences among individuals.

(b) The variation in DNA sequences among individuals.

(c) The inability to amplify DNA.

(d) The mutation of a single nucleotide.

«UË.∞Ÿ.∞. •¥ªÈÁ‹¿UÊ¬Ë ¬˝Á∑˝§ÿÊ ◊¥ «UË.∞Ÿ.∞. ’„ÈM§¬ÃÊ ¬Œ Á∑§‚ ‚ãŒ÷¸ ◊¥ •ÊÃÊ „Ò?

(a) √ÿÁÄÃÿÊ¥ ◊¥ «UË.∞Ÿ.∞. •ŸÈ∑˝§◊ ◊¥ ‚◊ÊŸÃÊ ∑§Ë ©¬ÁSÕÁÃ

(b) √ÿÁÄÃÿÊ¥ ◊¥ «UË.∞Ÿ.∞. •ŸÈ∑˝§◊ ◊¥ Á÷ÛÊÃÊ

(c) «UË.∞Ÿ.∞. flœ¸Ÿ ◊¥ •ÿÊÇÿÃÊ

(d) ∞∑§ ãÿÍÁÄ‹ÿÊ≈UÊß«U ◊¥ ©à¬Á⁄UflÃ¸Ÿ

1

1
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12. Observe the figure and identify A, B and C. 1

A B C

(a) H1 histone DNA Histone Octamer

(b) H1 histone Histone Octamer DNA

(c) DNA H1 histone Histone Octamer

(d) Histone Octamer DNA H1 histone

ŒË ªß¸ •Ê∑Î§ÁÃ ∑§Ê •fl‹Ê∑§Ÿ ∑§ËÁ¡∞ •ÊÒ⁄U  A, B ÃÕÊ C ∑§Ë ¬„øÊŸ ∑§ËÁ¡∞–

A B C

(a) H1 {hñQ>moZ S>r.EZ.E. {hñQ>moZ AîQ>H$

(b) H1 {hñQ>moZ {hñQ>moZ AîQ>H$ S>r.EZ.E.

(c) S>r.EZ.E. H1 {hñQ>moZ {hñQ>moZ AîQ>H$

(d) {hñQ>moZ AîQ>H$ S>r.EZ.E. H1 {hñQ>moZ
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Question Nos. 13 to 16 consist of two statements Assertion (A) and Reason(R).
Answer these questions selecting the apporpriate option given below :

(a) Both (A) and (R) are true and (R) is the correct explanation of (A).

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

(c) (A) is true but (R) is false.

(d) (A) is false but (R) is true.

¬˝‡Ÿ ‚¥ÅÿÊ 13 ‚ 16 ◊¥ ŒÊ ∑§ÕŸ •Á÷∑§ÕŸ (A) •ÊÒ⁄U ∑§Ê⁄UáÊ (R) ÁŒ∞ ª∞ „Ò¥– ßŸ ¬˝‡ŸÊ¥ ∑§ ©ûÊ⁄U,
ÁŒ∞ ª∞ Áfl∑§À¬Ê¥ ◊¥ ‚ ‚„Ë Áfl∑§À¬ ∑§Ê øÿŸ ∑§⁄U∑§ ŒËÁ¡∞ —

(a) (A) •ÊÒ⁄U (R) ŒÊŸÊ¥ ‚„Ë „Ò¥ •ÊÒ⁄U (R), (A) ∑§Ê ‚„Ë S¬c≈UË∑§⁄UáÊ „Ò–

(b) (A) •ÊÒ⁄ (R) ŒÊŸÊ¥ ‚„Ë „Ò ‹Á∑§Ÿ (R),  (A) ∑§Ê ‚„Ë S¬c≈UË∑§⁄UáÊ Ÿ„Ë¥ „Ò–

(c) (A) ‚„Ë „Ò ‹Á∑§Ÿ (R) ª‹Ã „Ò–

(d) (A) ª‹Ã „Ò ‹Á∑§Ÿ (R) ‚„Ë „Ò–

13. Assertion (A) : Interferon helps in the elimination of viral infections.

Reason (R) : Interferon is released by bacteria infected cells which make
them resistant to viral infection.

•Á÷∑§ÕŸ (A) — ß¥≈U⁄U»§⁄UÊÚŸ, Áfl·ÊáÊÈflËÿ ‚¥∑˝§◊áÊ ∑§Ê ŒÍ⁄U ∑§⁄UŸ ◊¥ ‚„ÊÿÃÊ ∑§⁄UÃ „Ò¥–

∑§Ê⁄UáÊ (R) — ß¥≈U⁄U»§⁄UÊÚŸ, ¡ËflÊáÊÈ ‚¥∑˝§Á◊Ã ∑§ÊÁ‡Ê∑§Ê•Ê¥ ‚ ‚˝ÊÁflÃ „ÊÃ „Ò¥ ¡Ê ©ã„¥ Áfl·ÊáÊÈ
‚¥∑˝§◊áÊ ¬˝ÁÃ⁄UÊœË ’ŸÊÃË „Ò–

14. Assertion (A) : Transgenic animals are used to study the physiology and
development of an organism.

Reason (R) : Transgenic animals are specifically disigned for the study of
regulation of genes.

•Á÷∑§ÕŸ (A) — ¬Ê⁄U¡ËflË ¡¥ÃÈ, ¡ËflÊ¥ ∑§Ë ‡Ê⁄UË⁄U Á∑˝§ÿÊ •ÊÒ⁄U Áfl∑§Ê‚ ∑§Ê •äÿÿŸ ∑§⁄UŸ ◊¥ ¬˝ÿÊª
Á∑§∞ ¡ÊÃ „Ò¥–

∑§Ê⁄UáÊ (R) — ¬Ê⁄U¡ËflË ¡ãÃÈ, ¡ËŸÊ¥ ∑§ ÁŸÿ◊Ÿ ∑§ •äÿÿŸ ∑§ Á‹∞ Áfl‡Ê· M§¬ ‚ Á«U¡ÊßŸ
Á∑§∞ ¡ÊÃ „Ò¥–

15. Assertion (A) : There are two key concepts in Darwinian theory of evolution.

Reason (R) : It is Natural selection and saltation.

•Á÷∑§ÕŸ (A) — Áfl∑§Ê‚ ∑§ «UÊÁfl¸ŸËflÊŒ ∑§Ë ŒÊ ◊Í‹ •flœÊ⁄UáÊÊ∞° „Ò¥–

∑§Ê⁄UáÊ (R) — ÿ ¬˝Ê∑Î§ÁÃ∑§ fl⁄UáÊ •ÊÒ⁄U ‚ÊÀ≈U‡ÊŸ „Ò¥–

1

1

1
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16. Assertion (A) : Pyramid of biomass is always upright for aquatic ecosystem.

Reason (R) : Total biomass of a fish in a specific area is more than that of
phytoplanktons.

•Á÷∑§ÕŸ (A) — ¡‹Ëÿ ¬ÊÁ⁄UÃãòÊ ◊¥ ¡Òfl◊ÊòÊÊ ∑§ Á¬⁄ÒUÁ◊«U ‚ŒÒfl •ÊœÊ⁄U ‚ ™§¬⁄U ∑§Ë •Ê⁄U „ÊÃ „Ò¥–

∑§Ê⁄UáÊ (R) — ◊¿U‹Ë ∑§Ë ‚∑§‹ ¡Òfl ◊ÊòÊÊ ¬ÊŒ¬å‹fl∑§Ê¥ ‚ •Áœ∑§ „ÊÃË „Ò–

SECTION - B /  π¥« U- π

17. Assess the advantages of using Saheli as a method of contraception based on  their
action.

“‚„‹Ë” ŸÊ◊ ∑§Ë ª÷¸ÁŸ⁄UÊœ∑§ ªÊ‹Ë ∑§Ê ¬˝ÿÊª ∑§⁄UŸ ∑§Ë ©¬ÿÊÁªÃÊ•Ê¥ ∑§Ë ÁflfløŸÊ ∑§ËÁ¡∞–

18. A student performs gel electrophoresis and obtains a gel image with several bands.
Describe the principle of gel electrophoresis. How the separated fragments of DNA
can be visualised ?

¡‹ ß‹Ä≈˛UÊ»§Ê⁄UÁ‚‚ ∑§ ¬˝ÿÊª ◊¥ ∞∑§ ¿UÊòÊ ∑§Ê ∑§ß¸ ¬Á^ÿÊ¥ flÊ‹Ë ¡Ò‹ •Ê∑Î§ÁÃ ¬˝Ê# „ÊÃË  „Ò– ¡‹
ß‹Ä≈˛UÊ»§Ê⁄UÁ‚‚ ∑§ Á‚hÊãÃ ∑§Ë √ÿÊÅÿÊ ∑§ËÁ¡∞– «UË.∞Ÿ.∞. ∑§ ¬ÎÕPÎ§Ã πá«UÊ¥ ∑§Ê ∑Ò§‚ ŒπÊ ¡Ê ‚∑§ÃÊ
„Ò?

19. A patient showed symptoms of sustained high fever, stomach pain and
constipation, but no blood clot in stools.   Name the disease and its pathogen.   Write
the name of  diagnostic test for the disease.  How does the disease get
transmitted ?

∞∑§ ⁄UÊªË ◊¥ ‹ªÊÃÊ⁄U ©ìÊ ífl⁄U, •Ê◊Ê‡Êÿ ◊¥ ¬Ë«∏Ê •ÊÒ⁄U ∑§é¡ ∑§ ‹ˇÊáÊ ÁŒπÊß¸ ŒÃ „Ò¥, ¬⁄UãÃÈ ◊‹ ◊¥ ⁄UÄÃ
∑§ ÕÄ∑§ Ÿ„Ë¥ „Ò– ⁄UÊª •ÊÒ⁄U ß‚∑§ ∑§Ê⁄U∑§ ∑§Ê ŸÊ◊ Á‹Áπ∞– ß‚ ⁄UÊª ∑§Ë ¬ÈÁc≈U ∑§ Á‹∞ Á∑§∞ ¡ÊŸ flÊ‹
¬⁄UËˇÊáÊ ∑§Ê ŸÊ◊ ŒËÁ¡∞– ß‚ ⁄UÊª ∑§Ê ‚¥∑˝§◊áÊ Á∑§‚ ¬˝∑§Ê⁄U „ÊÃÊ „Ò?

OR / •ÕflÊ

Highlight the role of thymus as lymphoid organ. Mention how this helps in
immunity ?

ÕÊß◊‚ ∑§Ë ‹‚Ë∑§Ê÷ •¥ª ∑§ M§¬ ◊¥ ÷ÍÁ◊∑§Ê ∑§Ê ©À‹π  ∑§ËÁ¡∞– ÿ„ Á∑§‚ ¬˝∑§Ê⁄U ¬˝ÁÃ⁄UˇÊÊ ◊¥ ‚„ÊÿÃÊ
∑§⁄UÃË „Ò?

1

2

2

2
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20. Given below is the population growth curve.

ŸËø ‚◊Ác≈U flÎÁh fl∑˝§ ÁŒ∞ ª∞ „Ò¥–

(i) What is the key factor causing the difference between curve  ‘a’ and  ‘b’ ?
Write the equation for the more realistic one.

fl∑˝§ ‘a’  •ÊÒ⁄U  ‘b’ ◊¥ •ãÃ⁄U ∑§ ◊Í‹÷ÍÃ ∑§Ê⁄U∑§ ∑§ÊÒŸ-∑§ÊÒŸ ‚ „Ò¥? •Áœ∑§ flÊSÃÁfl∑§ÃÊ flÊ‹ fl∑˝§
∑§ Á‹∞ ¬˝ÿÈÄÃ ‚◊Ë∑§⁄UáÊ Á‹Áπ∞–

(ii) Define K given in the graph.

ÁŒ∞ ª∞ fl∑˝§ ◊¥ K ∑§Ë ¬Á⁄U÷Ê·Ê Á‹Áπ∞–

21. “Discuss the role of mRNA, tRNA and ribosomes in the process of translation.
What might happen if there are errors in any of these components ?”

M§¬Ê¥Ã⁄UáÊ ∑§Ë ¬˝Á∑˝§ÿÊ ◊¥  m-•Ê⁄U.∞Ÿ.∞. t -•Ê⁄U.∞Ÿ.∞. •ÊÒ⁄U ⁄UÊß’Ê‚Ê◊ ∑§Ë ÷ÍÁ◊∑§Ê ∑§Ê fláÊ¸Ÿ ∑§ËÁ¡∞–
ßŸ◊¥ ‚¥ÉÊ≈UU∑§Ê¥ ◊¥ ‚ Á∑§‚Ë ◊¥ ÷Ë òÊÈÁ≈U „ÊŸ ‚ ÄÿÊ „Ê ‚∑§ÃÊ „Ò?

2

2
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SECTION - C  /  π¥«U  - ª

22. With reference to lac operon, explain the role of the followings, when the inducer
is present.

(a) regulatory gene (b) All structural genes

(c) operator (d) inducer

¬˝⁄U∑§ ∑§Ë ©¬ÁSÕÁÃ ◊¥, ‹Ò∑§-¬˝øÊ‹∑§ ◊¥ ÁŸêŸÁ‹ÁπÃ ∑§Ë ÷ÍÁ◊∑§Ê•Ê¥ ∑§Ê fláÊ¸Ÿ ∑§ËÁ¡∞ —

(a) ÁŸÿÊ◊∑§ (⁄UÇÿÍ‹≈U⁄UË) ¡ËŸ (b) ‚÷Ë ‚¥⁄UøŸÊà◊∑§ ¡ËŸ

(c) ©ãŸÊÿ∑§ (•ÊÚ¬⁄U≈U⁄U) (d) ¬˝⁄U∑§

23. Compare and contrast spermatogenesis and oogenesis in terms of their processes
and outcomes by tabulating the difference.

‡ÊÈ∑˝§¡ŸŸ •ÊÒ⁄U •á«U¡ŸŸ ◊¥ ßŸ∑§Ë ¬˝Á∑˝§ÿÊ•Ê¥ •ÊÒ⁄U ÁŸc∑§·Ê¸ ◊¥ •ãÃ⁄U S¬C ∑§ËÁ¡∞–

OR / •ÕflÊ
(a) Mention one positive and one negative application of amniocentesis.

©ÀflflœŸ ¬˝Á∑˝§ÿÊ ∑§ ∞∑§ ‚∑§Ê⁄UÊà◊∑§ ÃÕÊ ∞∑§ Ÿ∑§Ê⁄UÊà◊∑§ ¬˝ÿÊª ∑§Ê ©À‹π ∑§ËÁ¡∞–
(b) Our government has intentionally imposed strict conditions for MTP in our

country.  Justify giving a reason.

‚⁄U∑§Ê⁄U Ÿ ÁøÁ∑§à‚Ëÿ ‚ª÷¸ÃÊ ‚◊Ê¬Ÿ ∑§ Á‹∞ Œ‡Ê ◊¥ ∑§«∏ ÁŸÿ◊ ’ŸÊ∞ „Ò¥– ß‚∑§ •ÊÒÁøàÿ ∑§Ê
∑§Ê⁄UáÊ ŒËÁ¡∞–

24. “Distinguish between passive immunity versus active immunity in protecting
against infectious diseases.”

‚¥∑˝§◊áÊËÿ ⁄UÊªÊ¥ ‚ ’øÊfl ◊¥ ‚Á∑˝§ÿ •ÊÒ⁄U ÁŸÁc∑˝§ÿ ¬˝ÁÃ⁄UˇÊÊ ◊¥ •ãÃ⁄U S¬c≈U ∑§ËÁ¡∞–

25. (a) How did S.L. Miller create the conditions, which existed before the origin of
life on Earth ?

¬ÎâflË ¬⁄U ¡ËflŸ ∑§ ©Œ˜÷fl ‚ ¬„‹ ∑§Ë ¬Á⁄UÁSÕÁÃÿÊ° ∞‚.∞‹. Á◊‹⁄U Ÿ Á∑§‚ ¬˝∑§Ê⁄U ©à¬ÛÊ ∑§Ë?
(b) Name the organic molecule formed and collected at the end of the experiment.

ß‚ ¬˝ÿÊª ∑§ •ãÃ ◊¥ ’ŸŸ flÊ‹ •ÊÒ⁄U ∞∑§òÊ Á∑§∞ ª∞ ∑§Ê’¸ÁŸ∑§ •áÊÈ ∑§Ê ŸÊ◊ Á‹Áπ∞–
(c) What is the conclusion drawn by Miller based on this experiment ?

Á◊‹⁄U Ÿ ß‚ ¬˝ÿÊª ∑§ •ÊœÊ⁄U ¬⁄U ÄÿÊ ÁŸc∑§·¸ ÁŸ∑§Ê‹Ê?

26. What is GEAC ?  Mention two objectives of setting up GEAC by our government.

¡Ë.ß¸.∞.‚Ë. ÄÿÊ „Ò?  „◊Ê⁄UË ‚⁄U∑§Ê⁄U mÊ⁄UÊ ¡Ë.ß¸.∞.‚Ë. SÕÊÁ¬Ã ∑§⁄UŸ ∑§ ŒÊ ©g‡ÿÊ¥ ∑§Ê ©À‹π ∑§ËÁ¡∞–

3

3

3

3

3
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27. You have collected dry leaves, twigs, dried flowers, faecal matter etc. from your
garden.  Explain the step involved in the conversion of this organic matter into
humus.  What is humus ?

•Ê¬Ÿ, •¬Ÿ ’ªËø ‚, ‚ÍπË ¬ÁûÊÿÊ°, ≈U„ÁŸÿÊ°°, ‚Íπ »Í§‹ •ÊÒ⁄U ◊‹ ¬ŒÊÕ¸ •ÊÁŒ ∞∑§òÊ Á∑§∞ „Ò¥– ßŸ
∑§Ê’¸ÁŸ∑§ ¬ŒÊÕÊZ ∑§Ê sÍ◊‚ ◊¥ ’Œ‹Ÿ ∑§Ë ¬˝Á∑˝§ÿÊ ∑§ ø⁄UáÊÊ¥ ∑§Ê fláÊ¸Ÿ ∑§ËÁ¡∞– sÍ◊‚ ÄÿÊ „Ò?

28. Introduction of alien species adversely affect the indigenous organisms  leading
to their extinction.  Validate this statement with the help of examples.

ÁflŒ‡ÊË ¡ÊÁÃÿÊ¥ ∑§ ∑§Ê⁄UáÊ SÕÊÁŸ∑§ ¡ÊÁÃÿÊ¥ ∑§ ™§¬⁄U Áfl¬⁄UËÃ ¬˝÷Êfl ¬«UÃÊ „Ò •ÊÒ⁄U ßŸ∑§ Áfl‹Ê¬Ÿ ∑§Ê πÃ⁄UÊ
’…∏ ¡ÊÃÊ „Ò– ∞∑§ ©ŒÊ„⁄UáÊ Œ∑§⁄U ß‚ ∑§ÕŸ ∑§Ë ‚àÿÃÊ ∑§Ê SÕÊÁ¬Ã ∑§ËÁ¡∞–

SECTION - D / π¥«U  - ÉÊ

29. A married couple in their early 30s has been trying to conceive for over three
years without success.  After consulting a fertility specialist, the female  is diagnosed
with a block in the fallopian tube and male has low sperm count issue.  The
doctor recommends ART.

∞∑§ ÁflflÊÁ„Ã ÿÈª‹ •¬ŸÊ 30 fl·¸ ∑§Ë •ÊÿÈ Ã∑§ ª÷¸œÊ⁄UáÊ ∑§Ê ¬˝ÿÊ‚ ∑§⁄UÃÊ „Ò ¬⁄UãÃÈ ß‚◊¥ ‚»§‹ Ÿ„Ë¥
„ÊÃÊ– ∞∑§ ¬˝¡ŸŸ Áfl‡Ê·ôÊ ‚ ¬⁄UÊ◊‡Ê¸ ∑§ ¬‡øÊÃ SòÊË ∑§Ë Á«¥U’flÊÁ„ŸË ŸÁ‹∑§Ê, (»Ò§‹ÊÁ¬ÿŸ-≈KÍ’) ◊¥
•fl⁄UÊœ ÃÕÊ ¬ÈM§· ◊¥ ∑§◊ ‡ÊÈ∑˝§ÊáÊÈ „ÊŸ ∑§Ê ¬ÃÊ ø‹ÃÊ „Ò– ÁøÁ∑§à‚∑§ Ÿ ©ã„¥ ∞.•Ê⁄U.≈UË. ∑§⁄UÊŸ ∑§Ê
•ŸÈ◊ÊŒŸ Á∑§ÿÊ–

(a) How does Assisted Reproductive Technology (ART) help to solve fertility
issues caused by blocked fallopian tubes, and what are the most effective
treatment options available ?

‚„Êÿ∑§ ¡ŸŸ ¬˝ÊÒlÊÁªÁ∑§ÿÊ° Á«¥U’flÊÁ„ŸË ŸÁ‹∑§Ê ◊¥ •fl⁄UÊœ ∑§Ê ŒÍ⁄U ∑§⁄UŸ ◊¥ ‚„ÊÿÃÊ ∑§⁄UÃË „Ò •ÊÒ⁄U
ß‚∑§ ©¬øÊ⁄U ∑§ Á‹∞ ∑§ÊÒŸ ‚Ê ‚flÊ¸ûÊ◊ Áfl∑§À¬ ©¬‹éœ „Ò?

(b) If the wife was normal, which techniques should be correct for the couple to
adopt ?

ÿÁŒ ¬àŸË ‚Ê◊Êãÿ „ÊÃË ÃÊ ÿÈª‹ ∑§Ê ∑§ÊÒŸ ‚Ë ÿÈÁÄÃ§•¬ŸÊŸÊ ∆UË∑§ „ÊÃÊ?

(c) When is GIFT suggested for couples facing infertility ?

’¥äÿÃÊ ∑§Ê ‚Ê◊ŸÊ ∑§⁄UŸ flÊ‹ ÿÈª‹Ê¥ ∑§Ê ¡Ë •Êß¸ ∞»§ ≈UË ∑§Ë ‚‹Ê„ ∑§’ ŒË ¡ÊÃË „Ò?

OR / •ÕflÊ

How is ZIFT different from IUT ?

¡«∏ •Êß¸ ∞»§ ≈UË, •Êß¸ ÿÍ ≈UË ‚ ∑Ò§‚ Á÷ÛÊ „Ò?

3

3
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30. Cancer is a group of diseases involving abnormal cell growth with  the potential
to invade or spread to other parts of the body.

∑Ò¥§‚⁄U ∞‚Ë ’Ë◊ÊÁ⁄UÿÊ¥ ∑§Ê ‚◊Í„ „Ò Á¡‚◊¥ •ÁŸÿÁ◊Ã ∑§ÊÁ‡Ê∑§Ê•Ê¥ ∑§Ë flÎÁh „ÊÃË „Ò, ¡Ê ‡Ê⁄UË⁄U ∑§ ŒÍ‚⁄U ÷ÊªÊ¥
◊¥ »Ò§‹Ÿ ∑§Ë ˇÊ◊ÃÊ ⁄UπÃË „Ò¥–
(a) Normal cells show a property that cancer cells do not.  Identify the property

and explain it.

‚Ê◊Êãÿ ∑§ÊÁ‡Ê∑§Ê•Ê¥ ◊¥ ∞∑§ ∞‚Ê ªÈáÊ „ÊÃÊ „Ò ¡Ê ∑Ò¥§‚⁄U ∑§ÊÁ‡Ê∑§Ê•Ê¥ ◊¥ Ÿ„Ë¥ „ÊÃÊ– ß‚ ªÈáÊ ∑§Ë ¬„øÊŸ
∑§ËÁ¡∞ •ÊÒ⁄U ß‚∑§Ê fláÊ¸Ÿ ∑§ËÁ¡∞–

(b) Which is the most dreaded property of the cancer cells ?

∑Ò¥§‚⁄U ∑§ÊÁ‡Ê∑§Ê•Ê¥ ∑§Ê ∑§ÊÒŸ ‚Ê ªÈáÊ ‚’‚ ÉÊÊÃ∑§ „ÊÃÊ „Ò?
(c) Enumerate the role of genes in cancer.

∑Ò¥§‚⁄U ◊¥ ¡ËŸ ∑§Ë ÷ÍÁ◊∑§Ê ∑§Ê ©À‹π ∑§ËÁ¡∞–

OR / •ÕflÊ
Name any two methods to detect cancer.

∑Ò¥§‚⁄U ∑§Ë ¬„øÊŸ ∑§Ë ŒÊ ÁflÁœÿÊ¥ ∑§ ŸÊ◊ Á‹Áπ∞–

SECTION - E / π¥«U - æ§

31. (a) Why is the process of fertilisation in angiosperms termed as double
fertilisation ?

¬Èc¬Ë ¬ÊŒ¬Ê¥ ◊¥ ÁŸ·øŸ ∑§Ë ¬˝Á∑˝ ÿÊ ∑§Ê ŒÊ„⁄UÊ ÁŸ·øŸ ÄÿÊ¥ ∑§„Ê ¡ÊÃÊ „Ò?
(b) Identify the figure and label A, B, C, D and E.

ŒË ªß¸ •Ê∑Î§ÁÃ ∑§Ë ¬„øÊŸ ∑§ËÁ¡∞ •ÊÒ⁄U ß‚◊¥ A, B, C, D •ÊÒ⁄U E ∑§Ê ŸÊ◊Ê¥∑§Ÿ ∑§ËÁ¡∞–

OR/•ÕflÊ

4

5



152-Biology 15

Where does fertilisation occur in the oviduct of a human female ? Explain the
embryonic development from fertilised ovum upto its implantation.

◊ÊŸfl SòÊË ∑§Ë •¥«UflÊÁ„ŸË ◊¥ ÁŸ·øŸ ∑§„Ê° „ÊÃÊ „Ò? ÁŸ·ÁøÃ •¥«U ‚ ‹∑§⁄U •¥Ã⁄UÊ¸¬áÊ Ã∑§ ÷Í˝áÊ Áfl∑§Ê‚
∑§Ë Á∑˝§ÿÊ ∑§Ê fláÊ¸Ÿ ∑§ËÁ¡∞–

32. Insulin is a hormone secreted by Pancreas which helps to maintain the level of
blood sugar. The deficiency of this hormone leads to diabetes mellitus.  Such
patients must be administered insulin.

ß¥‚ÈÁ‹Ÿ, •ªAÊ‡Êÿ ‚ dÊÁflÃ „ÊŸ flÊ‹Ê ∞∑§ „Ê◊Ê¸Ÿ „Ò ¡Ê ⁄UÄÃ ◊¥ ‡Ê∑¸§⁄UÊ ∑§ SÃ⁄U ∑§Ê ÁŸÿ¥ÁòÊÃ ∑§⁄UÃÊ „Ò– ß‚
„Ê◊Ê¸Ÿ ∑§Ë ∑§◊Ë ‚ ◊Ò‹Ë≈U‚ ◊œÈ◊„ («UÊßÁ’≈UË¡ ◊Ò‹Ë≈U‚) ⁄UÊª „Ê ¡ÊÃÊ „Ò– ∞‚ ⁄UÊÁªÿÊ¥ ∑§Ê ß¥‚ÈÁ‹Ÿ ÁŒÿÊ
¡ÊÃÊ „Ò–

(a) Name the source from which insulin was extracted earlier.

¬Ífl¸-∑§Ê‹ ◊¥ ß¥‚ÈÁ‹Ÿ ¬˝ÊåÃ ∑§⁄UŸ ∑§ dÊÃ ∑§Ê ŸÊ◊ Á‹Áπ∞–

(b) Why is this insulin no more in use by diabetic patients.

•’ ◊œÈ◊„ ∑§ ⁄UÊÁªÿÊ¥ ∑§Ê ß‚ ß¥‚ÈÁ‹Ÿ ∑§Ê ¬˝ÿÊª ÄÿÊ¥ Ÿ„Ë¥ Á∑§ÿÊ ¡ÊÃÊ?

(c) Explain how was human insulin produced using r-DNA technology by Eli
Lily company.

r-«UË ∞Ÿ ∞ ¬˝ÊÒlÊÁª∑§Ë ∑§Ê ©¬ÿÊª ∑§⁄U∑§ ∞‹Ë Á‹‹Ë ∑§ê¬ŸË mÊ⁄UÊ ß¥‚ÈÁ‹Ÿ ’ŸÊŸ ∑§Ë ÁflÁœ ∑§Ê
fláÊ¸Ÿ ∑§ËÁ¡∞–

(d) Differentiate between pro insulin and insulin.

¬˝Ê∑§ ß¥‚ÈÁ‹Ÿ •ÊÒ⁄U ß¥‚ÈÁ‹Ÿ ◊¥ •ãÃ⁄U ‚¬c≈U ∑§ËÁ¡∞–

OR / •ÕflÊ

(a) Mention the steps involved in each cycle of Polymerase Chain Reaction
(PCR).

¬ÊÚÁ‹◊⁄U¡ oÎ¥π‹Ê •Á÷Á∑˝§ÿÊ (¬Ë ‚Ë •Ê⁄U) ∑§ ¬˝àÿ∑§ ø∑˝§ ∑§ ¬ŒÊ¥ ∑§Ê ©À‹π ∑§ËÁ¡∞–

(b) State the contribution of bacterium Thermus aquaticus in this process.

ß‚ ¬˝Á∑˝§ÿÊ ◊¥ Õ◊¸‚ ∞Äfl≈UË∑§‚ ¡ËflÊáÊÈ ∑§ ÿÊªŒÊŸ ∑§Ê ©À‹π ∑§ËÁ¡∞–

(c) Mention three significance of PCR in molecular diagnosis.

•ÊáÊÁfl∑§ ÁŸŒÊŸ ◊¥ ¬Ë ‚Ë •Ê⁄U ∑§ ÃËŸ ◊„àfl √ÿÄÃ ∑§ËÁ¡∞–

5
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33. Explain the process of transcription in prokaryotes.   How is it different from
transcription in Eukaryotes ?

•‚Ë◊∑§ãŒ˝Ë (¬˝Ê∑Ò§Á⁄UÿÊ≈˜‚) ◊¥ •ŸÈ‹πŸ ∑§Ë ¬˝Á∑˝§ÿÊ ∑§Ê fláÊ¸Ÿ ∑§ËÁ¡∞– ÿ„ ‚È∑¥§Œ˝∑§Ë ∑§ •ŸÈ‹πŸ ‚
Á∑§‚ ¬˝∑§Ê⁄U Á÷ÛÊ „Ò?

OR / •ÕflÊ
A homozygous tall pea plant with green seeds is crossed with a dwarf pea plant
with yellow seeds.

∞∑§ ‚◊ÿÈÇ◊¡Ë ‹ê’ •ÊÒ⁄U „⁄U ’Ë¡ flÊ‹ ◊≈U⁄U ∑§ ¬ÊÒœ ∑§Ê ‚¥∑§⁄UáÊ ’ÊÒŸ •ÊÒ⁄U ¬Ë‹ ’Ë¡ flÊ‹ ¬ÊÒœ ‚ ∑§⁄UÊÿÊ
ªÿÊ–
(a) What would be the ratio of phenotype and the genotype of the

F1 generation  ?

F1 ¬Ë…∏Ë ◊¥ »§ËŸÊ≈UÊß¬ •ÊÒ⁄U ¡ËŸÊ≈UÊß¬ •ŸÈ¬ÊÃ ÄÿÊ „ÊªÊ?
(b) Work out the Phenotypic ratio of the F2 generation with the help of a Punnet

square.

¬Ÿ≈U flª¸ ∑§Ë ‚„ÊÿÃÊ ‚ F2 ¬Ë…∏Ë ◊¥ »§ËŸÊ≈UÊß¬ •ŸÈ¬ÊÃ Œ‡ÊÊ¸ßÿ–

- o 0 o -
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