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Govt. MODEL QUESTION PAPER - 2019-20
X STD / g¤jh« tF¥ò

Science / m¿Éaš  
( Tamil & English Version / M§»y« k‰W« jÄœ)

Time allowed : 15 mins + 2.30 hours]	 [Maximum Marks: 75
fhy msî : 15 ÃÄl« + 2.30 kÂ 	 bkh¤j kâ¥bg©fŸ: 75

Instructions:	 (1)	� Check the question paper for fairness of printing. If there is any lack of fairness, inform the 
Hall supervisor immediately. 

(2) Use Blue (or) Black ink to write and underline and pencil to draw diagrams.

m¿îiufŸ: (1)	 �mid¤J Édh¡fS« rÇahf m¢R¥ gâth» cŸsjh v‹gij¢ rÇgh®¤J¡ bfhŸsî«. 

m¢R¥ gâÉš FiwÆU¥ã‹, miw¡ f©fhÂ¥ghsÇl« cldoahf¤ bjÇÉ¡fî«.

(2) �Úy« (mšyJ) fU¥ò ikÆid vGJtj‰F« mo¡nfhoLtj‰F« k£Lnk ga‹gL¤j

nt©L«. gl§fŸ tiutj‰F bg‹áš ga‹gL¤jî«.

Note: This question paper contains four Parts.
F¿¥ò: ï›Édh¤jhŸ eh‹F ãÇîfis¡ bfh©lJ.

Part - I / gFâ - I   

Note: (1) Answer all the questions. (12 × 1 = 12)
(2) 	�Choose the most suitable answer and write the code with the corresponding answer.

F¿¥ò: (1) mid¤J Édh¡fS¡F« ÉilaË¡fî«.

(2) 	�Äfî« bghU¤jkhd ÉilÆid nj®ªbjL¤J mj‹ F¿p£Ll‹ ÉilÆidí« vGJf.

1. To project the rockets which of the following principles is / are required?
(a) Newton’s third law of motion (b) Newton’s law of gravitation
(c) Law of conservation of linear momentum (d) Both a and c
uh¡bf£ VîjÈš ________ ÉâfŸ ga‹gL¤j¥gL»wJ.

(m) Ãô£lÅ‹ _‹wh« Éâ (M) Ãô£lÅ‹ bghJ <®¥ãaš Éâ

(ï)	 ne®nfh£L cªj khwh nfh£ghL	 (<)	 m k‰W« ï

2. Kilowatt hour is the unit of ________
(a) resistivity (b) conductivity
(c) electrical energy (d) electrical power
»nyhth£ kÂ v‹gJ vjDila myF?

(m) Ä‹jil v© (M) Ä‹fl¤J âw‹

(ï)	 Ä‹ M‰wš (<)	 Ä‹âw‹

3. ________ element emits its radiation spontaneously
(a) Ni	 (b)	 Pd	 (c) Pt (d) U
j‹Å¢irahf fâÇa¡f§fis btËÆL« âw‹ bg‰w jÅk«

(m) Ni (M) Pd (ï)	 Pt	 (<)	 U
4. Which of the following is a triatomic molecule?

(a) Glucose	 (b) Helium (c) Carbon dioxide	 (d)	 Hydrogen

Ñœf©lt‰WŸ vJ _tQ _y¡TW?

(m) FS¡nfh° (M) ëÈa«

(ï)	 fh®g‹ il M¡i[L (<)	 iA£u#‹
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4� 10 Std - Science - m¿Éaš  Sura’s Super Model Question Papers

5. ________ is an important metal to form amalgam
(a) Ag	 (b)	 Hg	 (c) 	 Mg (d) Al
ïur¡fyit cUth¡fÈš njit¥gL« K¡»akhd cnyhf« ________
(m) Ag (M) Hg (ï)	 Mg	 (<)	 Al

6. The component present in lesser amount, in a solution is called ________ .
(a) Solute	 (b)	 solvent	 (c) 	 Solution (d) Colloid
xU fiurÈš Äf¡ Fiwªj msî bfh©l T¿id ________ v‹»nwh«.

(m) fiubghUŸ (M) fiu¥gh‹ (ï)	 fiurš	 (<)	 Tœk«

7. A patient with blood group ‘O’ was injured in an accident and has blood loss. In this condition the doctor
should effectively use________ blood group for transfusion.
(a) ‘O’ group	 (b)	 ‘AB’ group	 (c) 	 ‘A’ or ‘B’ group	 (d)	 All blood group
Ég¤J fhuzkhf ‘O’ ïu¤j tifia¢ rh®ªj xUtU¡F mâf ïu¤j ïH¥ò V‰gL»wJ. ïªÃiyÆš

mtU¡F ________ ïu¤j tifia kU¤Jt® brY¤Jth®.

(m) ‘O’ tif (M) ‘AB’ tif (ï)	 ‘A’ mšyJ ‘B’	 (<)	 mid¤J tif

8. Excessive consumption of alcohol leads to ________
(a) Loss of memory (b) Cirrhosis of liver
(c) State of hallucination			  (d) Suppression of brain function
msî¡F ÄŠáa kJ¥gH¡f¤âdhš cUthtJ ________ .
(m) Phgf kwâ (M) fšäuš áijî

(ï)	 kha¤njh‰w« (<)	 _is¢ brašghL Fiwî

9. ________ is formed during anaerobic respiration
(a) Carbohydrate (b) Ethyl alcohol
(c) Acetyl CoA (d) Pyruvate
fh‰¿šyh Rthr¤â‹ _y« cUthtJ ________ .
(m) fh®nghiA£nu£ (M) v¤âš MšfAhš

(ï)	 má£ilš nfh V (<)	 igUnt£

10. Casparian strips are present in the_______ of the root.
(a) Cortex	 (b)	 Pith	 (c) Pericycle (d) Endodermis
fh°ghÇa‹ g£ilfŸ ntÇ‹ ________ gFâÆš fhz¥gL»wJ.

(m) òwÂ (M) ã¤

(ï)	 bgÇir¡»Ÿ (<)	 mf¤njhš

11. The soft finely stratified sedimentary rock refers to
(a) shale	 (b)	 petroleum	 (c) 	 methane	 (d)	 coal
________ vd¥gLtJ óÄÆ‹ mo¥òw¤âš mikªJŸs nrW k‰W« jhJ¡fŸ ml§»a bk‹ikahd

ghiw mL¡Ffis¡ F¿¥gjhF«.

(m) nõš (M) bg£nuhÈa« (ï)	 Û¤nj‹	 (<)	 Ãy¡fÇ

12. All files are stored in the ________
(a) Folder	 (b) box (c) paint (d) scanner
gy nfh¥òfŸ nrÄ¡f¥gL« ïl«

(m) nfh¥ò¤ bjhF¥ò (M) bg£o (ï)	 paint	 (<)	 °nfd®

Part - II / gFâ - II   

Note	: 	 Answer any seven Questions (Q.No : 22 is compulsory) (7 × 2 = 14)
F¿¥ò	 : 	 vitnaD« 7 Édh¡fS¡F ÉilaË¡fî«. (Édh v© : 22-¡F f£lhakhf gâyË¡fî«)�

13. State Newton’s second law.
Ãô£lÅ‹ ïu©lh« ÉâÆid TWf.
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+10 Std - Science - m¿Éaš  Sura’s Super Model Question Papers 5

14. What are the causes of ‘Myopia’?
»£l¥gh®it Fiwgh£o‰fhd fhuz¤ij¡ TW.

15. What is the minimum distance needed for an echo?
vâbuhÈ¡F¤ njitahd Fiwªjg£r¤ bjhiyî v‹d?

16. Why does the rate of a reaction increase while raising the temperature?
bt¥g Ãiyia mâfÇ¡F« nghJ ÉidÆ‹ ntf« mâfÇ¡»wJ. V‹?

17. Differentiate soaps and detergents.
nrh¥ò k‰W« ol®b#©£il ntWgL¤Jf.

18. Write the dental formula of rabbit.
KaÈ‹ gš thŒ¥gh£oid vGJf.

19. What is Bolting? How can it be induced artificially?
‘nghšo§’ v‹whš v‹d? mjid v›thW bra‰ifahf C¡FÉ¡fyh«?

20. Identify the parts A, B, C, & D.

A
B

C
D

bfhL¡f¥g£LŸs gl¤âš A, B, C k‰W« D M»a ghf§fis milahs« fhzî«.

A
B

C
D

21. How can you determine the age of fossils?
òij cÆ®¥ got§fË‹ fhy¤ij v›thW fz¡»lyh«?

22. A charge of 10 coulomb flows through a bulb in 5 second. What is the current through the bulb?
10 TY« Ä‹}£l« 5 Éeho neu« xU Ä‹ És¡»‹ tÊahf ghŒ»wJ vÅš mj‹ tÊna bršY«

Ä‹}£l¤â‹ msî v‹d?

Part - III / gFâ - III 

Note	: 	 Answer any seven Questions (Q.No : 32 is compulsory) (7 × 4 = 28)
F¿¥ò	 : 	 vitnaD« 7 Édh¡fS¡F ÉilaË¡fî«. (Édh v© : 32-¡F f£lhakhf gâyË¡fî«)�

23. State and prove the law of conservation of linear momentum.
cªj khWgh£L¡ nfh£gh£il T¿ mjid bkŒ¥ã¡f

24. (i)	 Draw a ray diagram to show the image formed by a convex lens when the object is placed
between F and 2F.

(ii) Define one calorie.
(i) FÉby‹R x‹¿š F k‰W« 2F òŸËfS¡F ïilna bghUŸ it¡f¥gL« nghJ cUth¡f¥gL«

ã«g¤â‰fhd fâ® tiugl« tiuf.

(ii) xU fnyhÇ tiuaW.

25. (i)	 How many electrons are passing per second in a circuit in which there is a current of 5A?
(ii) Mention two cases in which there is no Doppler effect in sound.
(i) 5 M«ãa® Ä‹ndh£l« ghí« xU Ä‹R‰¿š xU Édho neu¤âš ghí« vy¡£uh‹fË‹

v©Â¡ifia fz¡»Lf.

(ii) lh¥s® Éisî eilbgw Koahj ïu©L NHšfis TWf.
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26. Derive the relationship between relative molecular mass and vapour density.
x¥ò _y¡TW Ãiw¡F« MÉ ml®¤â¡F« cŸs bjhl®ãid tUÉ.

27. How is metal corrosion prevented?
cnyhf mÇkhd¤ij jL¡F« Kiwfis ÉtÇ.

28. With a neat labelled diagram explain the structure of a neuron.
ÃôuhÅ‹ mik¥ig¤ jFªj gl¤Jl‹ ÉtÇ.

29. (a)	 Read the following content and answer the questions below.
Pure - bred tall Pea plants are first crossed with pure - bred dwarf pea plants. The pea plants 
obtained in F1 generation are then cross - bred to produce F2 generation of pea plant.
(i) What do the plants of F1 generation look like?
(ii) What is the ratio of tall plants to dwarf plants in F2 generation?
(iiI)	Which type of plants were missing in F1 generation but reappeared in F2 generation?

(b) Why is the sino - atrial node called the pacemaker of heart?
(m) bfhL¡f¥g£l gFâia go¤J ÑnH bfhL¡f¥g£l Édh¡fS¡F ÉilaË¡fî«.

öa be£il¥ g£lhÂ¢ broahdJ öa F£il¥ g£lhÂ¢ broíl‹ fy¥ãd« brŒa¥g£lJ. ïj‹ _y«

»il¤j F1 (Kjš rªjâ) jhtu« fy¥ãd« brŒa¥g£L F2 (ïu©lh« rªjâ) jhtu§fis cUth¡»aJ.

(i) F1  jhtu§fŸ vt‰iw x¤J ïUªjd?

(ii) F2  rªjâÆš njh‹¿a be£il k‰W« F£il¤ jhtu§fË‹ É»j« v‹d?

(iii) v›tif¤ jhtu« F1 kiw¡f¥g£L F2  rªjâÆš Û©L« cUthdJ?

(M) irndh - MÇ¡Fyh® fQ “ng° nk¡f®” v‹W V‹ miH¡f¥gL»wJ?

30. Differentiate the following
(i) Monocot root and Dicot root
(ii) Aerobic and Anaerobic respiration.
ntWghL jUf.

(i) xU É¤jiy¤ jhtu nt® k‰W« ïUÉ¤âiy¤ jhtu nt®.

(ii) fh‰W Rthr« k‰W« fh‰¿šyh Rthr«.

31. (i)	 What precautions can be taken for preventing heart disease?
(ii) Name two maize hybrids rich in amino acid lysine.
(i) ïja nehŒfŸ V‰gLtij¤ jL¡f nk‰bfhŸS« K‹bd¢rÇ¡if elto¡iffis¡ TWf.

(ii) iyá‹ mÄndh mÄy« br¿ªj ïu©L k¡fh¢nrhs fy¥òÆÇ tiffË‹ bgaiu vGJf.

32. (i)	 Write the features of Nuclear fission and Nuclear fusion.
(ii) Calculate the pH of 0.01M HNO3?
(i) mQ¡fU ãsî k‰W« mQ¡fU ïizÉ‹ j‹ikfis vGJf.

(ii) 0.01M HNO3  fiurÈ‹ pH kâ¥ò fh©f.

Part - IV / gFâ - IV   
Note	: 	 1.	Answer all the question. (3 × 7 = 21)

2. Each question carries seven marks.
3. Draw diagram wherever necessary.

F¿¥ò: 	1.	 mid¤J Édh¡fS¡F« ÉilaË¡fî«.

2. x›bthU ÉdhÉ‰F« VG kâ¥bg©fŸ.

3. njitahd ïl§fËš gl« tiuf.

33. (a)	 (i)	 State Boyle’s law.
(ii) Explain the experiment of measuring the real and apparent expansion of a liquid with neat

diagram.
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(i) ghÆš Éâia¡ TWf.

		 (ii) âut¤â‹ c©ik bt¥g ÉÇî k‰W« njh‰w bt¥g ÉÇÉid msÉL« nrhjidia

bjËthd gl¤Jl‹ ÉtÇ.

(OR)
(b) (i)	 A source of sound is moving with a velocity of 50 ms–1 towards a stationary listener. The

listener measures the frequency of the source as 1000 Hz. What will be the apparent 
frequency of the source when it is moving away from the listener after crossing him? 
(Velocity of sound in the medium is 330 ms–1).

(ii) Calculate the velocity of a moving body of mass 5 kg whose linear momentum is 2kg ms–1.
(i) xU xÈ _ykhdJ 50 ÛÉ–1 âirntf¤âš XŒî ÃiyÆš cŸs nf£Feiu neh¡» efU»wJ

nf£Feuhš czu¥gL« xÈ _y¤â‹ mâ®bt©zhdJ 1000 Hz  MF«. mªj xÈ

_ykhdJ XŒî ÃiyÆš cŸs nf£Feiu É£L Éy»¢ bršY« nghJ czu¥gL« njh‰w

mâ®bt© v‹d? (xÈÆ‹ âirntf« 330 ÛÉ–1 ).

(ii) 5 ».» ÃiwíŸs bghUbsh‹¿‹ ne®nfh£L cªj« 2 ».» ÛÉ–1 vÅš mj‹ âirntf¤ij

fz¡»Lf.

34. (a)	 (i)	 Calculate the mass of 1.51 × 1023 molecule of H2O.
(ii) Calculate the moles of 46g sodium.
(iii) Calculate the number of molecules present in the 36g water.

(m) (i)	 1.51 × 1023 _y¡TW ÚÇ‹ (H2O) Ãiwia¡ fh©f.

		 (ii) 46 » nrhoa¤â‹ nkhšfis¡ fh©f.

		 (iii) 36 » ÚÇš cŸs _y¡TWfË‹ v©Â¡ifia fh©f.

(OR)
(b) Write notes on various factors affecting solubility.

fiuâwid¥ ghâ¡F« gšntW fhuÂfis¥ g‰¿ F¿¥ò tiuf.

35. (a)	 (i)	 Why are thyroid hormones referred as personality hormones?
(ii) Define triple fusion.
(iii) Enumerate the importance of forest.

(m) (i)	 ijuhŒL Ah®nkh‹fŸ V‹ “MSik Ah®nkh‹fŸ” v‹W miH¡f¥gL»‹wd?

		 (ii) ‘_Éizî’ - tiuaW.

		 (iii) fhLfË‹ K¡»a¤Jt« g‰¿ TWf.

(OR)
(b) (i)	 List out any three parasitic adaptations of leech.

(ii) Natural selection is a driving force for evolution. How?
(M) (i)	 m£ilÆš fhz¥gL« x£L©Â jftik¥òfŸ vitnaD« _‹¿id vGJf.

		 (ii) gÇzhk¤â‰fhd cªJ Éirahf ïa‰if¤ nj®î cŸsJ. v›thW?

  

Answers :
 Part - I

1. (d)	 Both a and c 2. (c)	 electrical energy 3. (d)	 U
4. (c)	 Carbon dioxide 5. (b)	 Hg 6. (a)	 Solute
7. (a)	 ‘O’ group	 8. (b)	 Cirrhosis of liver 9. (b)	 Ethyl alcohol	

10. (d)	 Endodermis 11. (a)	 shale 12.	(a)	 Folder
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8� 10 Std - Science - m¿Éaš  Sura’s Super Model Question Papers

Part - II

13. The force acting on a body is directly proportional to the rate of change of linear momentum of the body
and the change in momentum takes place in the direction of force.
F = m × a
Force = mass × acceleration

14. (i)		 Myopia, also known as short sightedness, occurs due to the lengthening of eye ball.
(ii) Nearby objects can be seen clearly but distant objects cannot be seen clearly.
(iii) The focal length of eye lens is reduced or the distance between eye lens and retina increases.
(iv) Due to this, the image of distant objects are formed before the retina.

15. The minimum distance needed for an echo  17.2 m.
16. Increase in temperature provides energy to break more bonds and thus speeds up the reaction.
17.

Soap Detergent
It is a sodium salt of long chain fatty acids. It is sodium salt of sulphonic acids.
The ionic part of a soap is –COO– Na+. The ionic part in a detergent is –SO–

3 Na+.

It is prepared from animal fats or vegetable oils. It is prepared from hydrocarbons obtained 
from crude oil.

Its effectiveness is reduced when used in hard 
water.

It is effective even in hard water.

It forms a scum in hard water. Does not form a scum in hard water.
It has poor foaming capacity. It has rich foaming capacity.
Soaps are biodegradable. Most of the detergents are non-biodegradable.

18. (I 
2
1 , C 

0
0 , PM 3

2
, H 3

3
).

19. Treatment of Rosette plants with Gibberellin induces sudden shoot elongation followed by flowering. This
is called bolting.

20. A - Exine
B - Intine
C - Generative cell
D - Vegetative nucleus

21. (i)	 The age of fossils is determined by radioactive elements present in it.
(ii) They may be carbon, uranium, lead or potassium. It is used in paleobotany and anthropology for

determining the age of human fossils and manuscripts.
Radioactive carbon (C14) dating method :
(i) This method was discovered by W.F. Libby (1956).
(ii) Carbon consumption of animals and plants stops after death and since then, only the decaying

process of C14 occurs continuously.
(iii)	 The time passed since death of a plant or animal can be calculated by measuring the amount of C14

present in their body.

22. Charge Q = 10 C, Time t = 5 s. Therefore,  current I =
Q
t
=
10
5

 = 2 A.
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Part - III

23. The principle of conservation of linear momentum states that 
“There is no change in the linear momentum of a system of
bodies as long as no net external force acts on them”
Let us prove the law of conservation of linear momentum with 
the following illustration:
Proof:
Let two bodies A and B having masses m1 and m2 move with initial velocity u1 and u2 in a straight line. Let 
the velocity of the first body be higher than that of the second body. i.e., u1>u2. During an interval of time 
t second, they tend to have a collision. After the impact, both of them move along the same straight line 
with a velocity v1 and v2 respectively.
Force on body B due to A,

		 FB	 =	  m2 (v2–u2)/t ;  Force on body A due to B,
		 FA	 = 	 m1 (v1–u1)/t

By Newton’s III law of motion, ;  Action force = Reaction force
		 FA	 =	 –FB

 m1 (v1–u1)/t	 = 	 –m2 (v2–u2)/t
 m1v1 + m2v2	 =	  m1u1 + m2u2 ------ (A)

The above equation confirms in the absence of an external force, the algebraic sum of the momentum 
after collision is numerically equal to the algebraic sum of the momentum before collision.
Hence the law of conservation of linear momentum is proved.

24. i)

O2F1

2F2

N

C1
C2F1

F2

A
M

B′

A′

ii) One calorie is the amount of heat energy required to rise the temperature of 1 gram of water through 1ºC.
25. i)	 Given :

Current I = 5 A
Solution :

I = Q
t

Charge of an electron,  e 	 =	1.6 × 10–19 coulomb ; Then 1 coulomb = 1
1 6 10 19. × −

 electrons

i.e.,1 coulomb		  =	6.25 × 1018 electrons
For 1 ampere current, no. of electrons will be 6.25 × 1018 electrons. For 5 ampere current,
	it is = 5 × 6.25 × 1018 electrons = 3.125 × 1019 electrons

		A liter : No. of electrons passing per second, n = ? 

I = Q
t

[ Q = ne]

Where e → Charge of electron which is equal to 1.6 × 10–19 C ;  Q is ‘n’ no of charges i.e Q = ne

Here t = 1S, ⇒ I = 
ne
t

 ⇒ n  = I´t
e

 = 
5 1

1 6 10 19
×
× −.

 = 5
1 6.

 × 1019

Number of Electrons,  n = 3.125 × 1019  electrons.

u1

m m1
A

2 m1 m2 m1 m2

u2 v1 v2FA FB

B A B A B

Conservation of linear momentum

To find : 	� Number of electrons 
passing per second,
for 5 A, n = ?
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ii) (i)	 When source (S) and listener (L) both are at rest.
(ii) When S and L move in such a way that distance between them remains constant.
(iii) When source S and L are moving in mutually perpendicular directions.

26. Relative molecular mass :
(i) (Hydrogen scale) : The Relative Molecular Mass of a gas or vapour is the ratio between the mass of

one molecule of the gas or vapour to mass of one atom of Hydrogen.
(ii) Vapour Density : Vapour density is the ratio of the mass of a certain volume of a gas or vapour, to

the mass of an equal volume of hydrogen, measured under the same conditions of temperature and
pressure.

Vapour Density (V.D) = Mass of given volume of gas or vapour at S.T.P
Mass of same volume of hydrogen

According to Avogadro’s law, equal volumes of all gases contain equal number of molecules.
Thus, let the number of molecules in one volume = n, then V.D at S.T.P 

=  
Mass of 'n' molecules of gas or vapour at S.T.P

Mass of n molecules of hydrogen

Cancelling ‘n’ which is common, we get V.D =  Mass of 1 molecule of gas or vapour at S.T.P
Mass of 1 molecule of hydrogen

However, since hydrogen is diatomic V.D	 = 
Mass of 1 molecule of a gas or vapour at S.T.P

Mass of 2 atoms of hydrogen

V.D	 = Mass of 1 molecule of a gas or vapour at S.T.P

2 × Mass of 1 atom of hydrogen

V.D 	 = 
Molecular Mass

2
∴ 2 × vapour density  = Molecular Mass of a gas;   Molecular Mass = 2 × Vapour density.

27. Methods of preventing corrosion :
(i) �Alloying : The metals can be alloyed to prevent the process of corrosion. E.g: Stainless Steel
(ii) �Surface Coating : It involves application of a protective coating over the metal. It is of the following

types:
(a)	� Galvanization : It is the process of coating zinc on iron sheets by using electric current.
(b)	� Electroplating : It is a method of coating one metal over another metal by passing electric current.
(c)	�A nodizing : It is an electrochemical process that converts the metal surface into a decorative, durable 

and corrosion resistant. Aluminium is widely used for anodizing process.
(d) 	�Cathodic Protection : It is the method of controlling corrosion of a metal surface protected is coated

with the metal which is easily corrodible. The easily corrodiblemetal is called Sacrificial metal to act
as anode ensuring cathodic protection.

28. A neuron typically consists of three basic parts: Cyton, Dendrites and Axon.
(i) Cyton :

(a) Cyton is also called cell body or perikaryon. It has a central nucleus with abundant cytoplasm
called neuroplasm.

(b) The cytoplasm has large granular body called Nissl’s granules and the other cell organelles like
mitochondria, ribosomes, lysosomes, and endoplasmic recticulum.

(c) Neurons do not have the ability to divide.
(ii) Dendrites :

(a) These are the numerous branched cytoplasmic processes that project from the surface of the cell
body. They conduct nerve impulses towards the cyton.
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(b) The branched projections increase the surface area for receiving the signals from other nerve
cells.

(iii) Axon :
(a) The axon is a single, elongated,slender projection. The end of axon

terminates as fine branches which terminate into knob like swellings
called synaptic knob.

(b) The plasma membrane of axon is called axolemma, while the cytoplasm
is called axoplasm. It carries impulses away from the cyton.

(c) The axons may be covered by a protective sheath called myelin sheath
which is further covered by a layer of Schwann cells called neurilemma.

(d) Myelin sheath breaks at intervals by depressions called Nodes of Ranvier.
The region between the nodes is called as internode. Myelin sheath acts
as insulator and ensures rapid transmission of nerve impulses.

(iv) Synapse :
(a) A junction between synaptic knob of axon of one neuron and dendron of

next neuron is called synaptic junction.
(b) Information from one neuron can pass to another neuron through these

junctions with the release of chemicals known as neurotransmitters from the synaptic knob.
29. (a)	 (i)	 The plants of the F1 generation will be tall.

(ii) The ratio of tall : dwarf plants (phenotypic ratio) will be 3:1 in the F2 generation.
(iii)	 �The dwarf plants were missing in the F1 generation but reappeared in F2 generation.

(b) (i)	 The human heart is myogenic in nature. The contraction of the heart is initiated by a specialised
portion of the heart muscle called sinoatrial node. 

(ii) This is situated in the wall of the right atrium near the opening of the superior venacava.
(iii) It is made up of thin fibres.
(iv) This is called the pacemaker of the heart because it is capable of initiating impulse which can

stimulate the heart muscle to contract.
30. i)	 Monocot root and dicot root

S. No. Tissues Monocot  Root Dicot Root
1. Number of Xylem Polyarch Tetrarch
2. Cambium Absent Present (During secondary growth only)
3. Secondary Growth Absent Present
4. Pith Present Absent

ii) Aerobic respiration and anaerobic Respiration:

S. No. Aerobic  Respiration Anaerobic  Respiration
1. Organic food is completely

oxidised with the help of oxygen.
Organic food is 
broken down in the absence of oxygen.

2. Glucose is broken down into
carbon dioxide, water and energy.

Glucose is converted into ethanol or lactate.

3. Lot of energy is produced Very small quantity of energy is produced
4. It is a complex process and occurs

in three major steps.
It is a simpler process.

Cyton
Axon

Nucleus

Dentrites

Nodes of
Ranvier

Myelin
sheath

Axon
terminal

Structure of Neuron
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31. i)	 i)	 Diet Management : Reduction in the intake of calories, low saturated fat and cholesterol rich
food, low carbohydrates and common salt  are some of the dietary modifications. Diet rich in poly  
unsaturated fatty acids (PUFA) is essential.
			�Increase in the intake of fibre diet, fruits and vegetables, protein, minerals and vitamin are 
required.

ii) Physical activity : Regular exercise, walking and yoga are essential for body weight maintenance
iii) Addictive substance avoidance : Alcohol consumption and smoking are to be avoided.

ii) Shakti, Rathna, Protina are maize hybrids rich in amino acid lysine.
32. i)

S. No. NUCLEAR FISSION NUCLEAR FUSION
1. The process of breaking up (splitting) of a 

heavy nucleus into two smaller nuclei is called 
‘nuclear fission’.

Nuclear fusion is the combination of 
two lighter nuclei to form a heavier 
nucleus.

2. Can be performed at room temperature Extremely high temperature and 
pressure is needed.

3. Alpha, beta and gamma radiations are emitted. Alpha rays, positrons, and neutrinos 
are emitted.

4. Fission leads to emission of gamma radiation. 
This triggers the mutation in the human gene 
and causes genetic transform diseases.

Only light and heat energy is emitted.

ii) [H+]	 =   1.0 × 10–4

pH	 =   –log10 [H+] =   –log10 [1 × 10–4]
pH	 =   –(log10 1 – 4 log10

10)  =   0 + 4 × log10
10  =   0 + 4 × 1 = 4

pH	 =   4

Part - Iv

33.(a)	
i) When the temperature is kept constant, the volume of a fixed mass of

gas is inversely proportional to its pressure. P µ 1/V
PV = constant

ii) i)	 The liquid whose real and apparent expansion is to be
determined is poured in a container up to a level. Mark this 
level as L1. 

ii) Now, heat the container and the liquid using a burner. Initially,
the container receives the thermal energy and it expands.

iii) As a result, the volume of the liquid appears to have reduced.
Mark this reduced level of liquid as L2.

iv) On further heating, the thermal energy is supplied to the liquid
resulting in the expansion of the liquid. Hence, the level of liquid
rises to L3.

v) Now, the difference between the levels L1 and L3 is called as
apparent expansion, and the difference between the levels L2
and L3 is called real expansion.

vi) The real expansion is always more than the apparent expansion.
vii) Real expansion 	 =	 L3 – L2

Apparent expansion 	 = 	 L3 – L1

Real Expansion
Apparent 

Expansion

Coloured 
Liquid

L3

L1

L2

Real and apparent expansion of liquid
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(OR)
(b)	

i) Solution :
When the source is moving towards the stationary listener, the expression for apparent frequency is

n′ 	 =	
v

v v
n

s−









  ;  1000 =	

330
330 50−








n

n	 =	
1000 280
330
×








n	 = 	 848.48 Hz.
The actual frequency of the sound is 848.48 Hz. When the source is moving away from the stationary 
listener, the expression for apparent frequency is 

n′	 =	
v

v v
n

s−









  = 

330
330 50+








  × 848.48 = 736.84 Hz.

ii) Solution :
Linear momentum = mass × velocity

Velocity = linearmomentum
mass

 = 
20
5  = 0.4 ms–1.

34.(a)	
i) 1.51 × 1023 molecules of water

Molecular mass of H2O = 18

Number of moles = 
Number of molecules of water

Avogadro’s number
 = 
1 51 10
6 023 10

1
4

23

23

.
.
×
×

=  = 0.25 mole 

Number of moles = 
Mass

Molecular mass  = 0.25 = mass /18
Mass = 0.25 × 18
Mass = 4.5 g

ii) Number of moles = 
Mass of the element

Atomic mass of the element
= 46
23

 = 2 moles of sodium

iii) The molecular weight of H2O	 = 18
Thus, 18 grams of H2O = 	1 mole of H2O
36 grams of H2O 	 =  	2 mole of H2O
1 mole of H2O 	 = 	6.023 × 1023 molecules of H2O = 1.204 × 1024 molecules of H2O.

(OR)
(b)	

There are three main factors which govern the solubility of a solute. They are: Nature of the solute and 
solvent, Temperature, Pressure
Nature of the solute and solvent :
(i) 	�The nature of the solute and solvent plays an important role in solubility.
(ii) 	�Solubility is based on the phrase “like dissolves like.” The expression means that dissolving

occurs when similarities exist between the solvent and the solute. For example: Common salt is
a polar compound and dissolves readily in polar solvent like water.

(iii) 	�Non-polar compounds are soluble in non-polar solvents. For example: Sulphur dissolves in
carbon disulphide.
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Effect of Temperature :
Solubility of Solids in Liquid:
(i) Generally, solubility of a solid solute in a liquid solvent increases with increase in temperature.
(ii) In endothermic process, solubility increases with increase in  temperature.
(iii) In exothermic process, solubility decreases with increase in temperature.

			�Solubility of Gases in liquid : Solubility of gases in liquid decrease with increase in temperature.
Effect of Pressure : When the pressure is increased, the solubility of a gas in liquid increases.
When pressure is increased, more gas molecules strike the surface of the liquid and mix into
the solution.

35.(a)	
i) Thyroid hormone is essential for normal physical, mental and personality development. It is also

known as personality hormone.
ii) (i)	 During fertilization process in Angiosperms, the pollen grain produces two sperms.

(ii) One sperm, fuses with the egg and forms a diploid zygote.
(iii) Another  sperm fuses with the secondary nucleus (2n) of the embryo sac and forms a triploid

primary endosperm nucleus. This is called triple fusion.

iii) (i)	 Forests are an important component of our environment and are dominated by microorganisms, 
flowering plants, shrubs, climbers, dense trees and provide a vast habitat for wild animals.

(ii) Forests also contribute to the economic development of our country.
(iii) Forests are vital for human life, it is a source for a wide range of renewable natural resource.
(iv) They provide wood, food, fodder, fibre and medicine.
(v) Forests are major factor of environmental concern. They act as carbon sink, regulate climatic

conditions, increase rainfall, reduce global warming, prevent natural hazards like flood and
landslides, protect wildlife and also act as catchments for water conservation.

(vi) They also play a vital role in maintaining the ecological balance.

(OR)
(b)	

i) Leeches lead a parasitic mode of life by sucking the blood of vertebrates, and show several
important modifications in their structure.
(i) Blood is sucked by pharynx.
(ii) Anterior and posterior ends of the body are provided with suckers by which the animal attaches 

itself to the body of the host.
(iii) The three jaws inside the mouth, causes a painless Y-shaped wound in the skin of the host.
(iv) The salivary glands produce hirudin which does not allow the blood to coagulate. Thus, a

continuous supply of the blood is maintained.
(vi) Parapodia and setae are completely absent
(vi) Blood is stored in the crop. It gives nourishment to the leech for several months.

ii) Evolution is the gradual change occurring in living organisms over a period of time. Formation of
new species due to changes in specific characters over several generations as response to natural se-
lection, is called evolution.
Principles of Darwinism - Theory of Natural selection proposed by Charles Darwin :
Overproduction :
(i) Living beings have the ability to reproduce more individuals and form their own progeny.

(Multiply in Geometrical manner.)
(ii) This will increase reproductive potential leading to over production.

Struggle for existence : Due to over production, a geometric ratio of increase in population occurs.
This creates an intense competition among the organisms for food and space leading to struggle.
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The struggle for existence are of three types :
(i) Intraspecific struggle: Competition among the individuals of same species.
(ii) Interspecific struggle: Competition between  the organisms of different  species  living

together.
(iii) Environmental struggle: Natural conditions  like  extreme heat or cold, drought and  floods

can affect the existence of  organisms.
Variations :
(i) The occurrence of variation is a characteristic feature of all plants and animals. Small  variations

are important for evolution.
(ii) According to Darwin favourable variations are useful to the organism and unfavourable

variations are  harmful or useless to the organism.
Survival of the fittest or Natural selection:
(i) During the struggle for existence, the organisms which can overcome the challenging situation, 

survive and adapt to the surrounding environment. Organisms which are unable to face the
challenges, are unfit to survive and disappear.

(ii) The process of selection of organisms with favourable variation is called as natural selection.
Origin of species
(i) According to Darwin, new species originates by the gradual accumulation of favourable

variations for a number of generations.
Hence natural selection is a driving force for evolution since it leads to formation of new
species.

 

ÉilfŸ :

gFâ - I 
1. (<)	 m k‰W« ï 2. (ï)	 Ä‹ M‰wš 3. (<)		  U
4. (ï)	 fh®g‹ il M¡i[L 5. (M)	 Hg 6. (m)		 fiubghUŸ

7. (m)	 ‘O’ tif 8. (M)	 fšäuš áijî 9. (M)	 v¤âš MšfAhš

10. (<)	 mf¤njhš 11. (m)	 nõš 12. (m)		 nfh¥ò¤ bjhF¥ò

gFâ - II

13. bghUŸ x‹¿‹ ÛJ brašgL« ÉirahdJ m¥bghUË‹ cªj khWgh£L åj¤â‰F ne®jfÉš mikí«.

nkY« ïªj cªj khWghL ÉirÆ‹ âirÆnyna mikí«. F= m × a

14. ÉÊ by‹á‹ FÉa öu« FiwtjhY«, ÉÊ by‹á‰F« ÉÊ¤ âiu¡F« ïilna cŸs

bjhiyî mâfÇ¥gjhY« ï¡FiwghL V‰gL»wJ. ïjdhš f©Â‹ nrŒik¥ òŸËahdJ, <¿yh¤

bjhiyÉš mikahkš, f©Â‹ m©ik¥ òŸËia neh¡» ef®ªJ ÉL»wJ. ïjdhš bjhiyÉš

cŸs bghUŸfË‹ ã«g§fŸ ÉÊ¤âiu¡F K‹ghf cUth¡f¥gL»‹wd.

15. (i)	 �vâbuhÈ nf£f nt©Lkhdhš Fiwªjg£r¤ bjhiythdJ fh‰¿š xÈÆ‹ âirntf¤â‹ kâ¥ãš

1/20 gFâahf ïU¡f nt©L«..

(ii) xÈÆ‹ âirntf« fh‰¿š  344 ÛÉ–1 vd¡ fUâdhš vâbuhÈ¡ nf£gj‰fhd Fiwªj

g£r¤ bjhiyî 17.2 Û MF«.

16. bt¥g« mâfÇ¡F« nghJ ÉidgL bghUŸfË‹ ãiz¥òfŸ vËâš cilªJ ÉidÆ‹ ntf«

mâfÇ¡»‹wJ.
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17.	
nrh¥ò ol®b#©£

ïJ Ú©l r§»È mik¥ig bg‰w fh®gháÈ¡ 

mÄy§fË‹ nrhoa c¥òfŸ c¥òfŸ

ïJ ršnghÅ¡ mÄy¤â‹ nrhoa« c¥òfŸ

nrh¥ã‹ maÅ gFâ COO– Na+. ol®b#©o‹ maÅ¥gFâ SO–
3 Na+.

Éy§FfËlÄUªJ »il¡F« bfhG¥ò k‰W« 

jhtu§fËlÄUªJ »il¡F« v©bzŒ 

M»at‰¿ÈUªJ nrh¥ò jahÇ¡f¥ gL»wJ.

bg£nuhÈa¤âÈUªJ »il¡F« iA£nuh 

fh®gÅÈUªJ ïit jahÇ¡f¥gL»wJ.

fod ÚÇš ga‹gL¤j KoahJ fod ÚÇY« áw¥ghf ryit brŒayh«

fod ÚUl‹ nrU« nghJ (°f«) goîfis 

cUth¡F«.

fod ÚUl‹ nrU« nghJ (°f«) goîfis 

cUth¡fhJ.

Fiwthd msÉš Eiufis cUth¡F« mâfsÉš Eiufis cUth¡F«

cÆÇa áijî milí« j‹ik bg‰wJ cÆÇa áijî milí« j‹ik m‰wJ.

18. KaÈ‹ gš thŒghL I C PM M2
1

0
0

3
2

3
3

, , ,





19. beU§»a ïiyaL¡f« bfh©l jhtu§fË‹ ÛJ Í¥ušÈ‹fis¤ bjË¡F« nghJ, âObud j©L

Ú£áailtJ« mj‹ bjhl®¢áahf ky®jY« Ãfœ»‹wd. ïj‰F nghšo§ (Bolting) v‹W bga®.

20. A)	 ï‹il‹

B) v¡i[‹

C) c‰g¤â brš

D) clš c£fU

21. (i)	 �got§fË‹ taâid mt‰¿š cŸs fâÇa¡f¤ jÅk§fshš f©L ão¡fyh«.  m¤jÅk§fŸ

fh®g‹, ínuÅa«, fhßa« k‰W« bgh£lháakhf ïU¡fyh«.

(ii) �ïit bjhš jhtuÉaš k‰W« khDlÉaÈš kÅj¥got§fË‹ taâidí« RtofË‹ fhy¤ijí«

m¿a cjî»‹wd.

(iii) �fâÇa¡f¡ fh®g‹ (C14) fhy msî Kiw. ïªj fâÇa¡f¡ fh®g‹ Kiwia¡ f©Lão¤jt® W.F.
Èã (1956).  cÆÇHªj  jhtu§fS« Éy§FfS« fh®gid c£bfhŸtâšiy.

(iv) �mj‹ ã‹ò mt‰¿YŸs fh®g‹ mÊa¤ bjhl§F»wJ.  cÆÇHªj jhtu¤âš mšyJ Éy§»š

cŸs fh®g‹ (C14)
 msit¡ bfh©L mªj¤ jhtu« mšyJ Éy§F v¥nghJ cÆÇHªjJ v‹gij

m¿ªJ bfhŸsKoí«.

22. Ô®î : Ä‹}£l« Q = 10 TY«, fhy« t = 5 Éeho

vdnt, Ä‹ndh£l« I = 
Q
t
=
10
5

 = 2 A.
gFâ - III

23. cªj khwh¡ nfh£ghL: òw Éir VJ« jh¡fhj tiuÆš xU bghUŸ

mšyJ X® mik¥ã‹ ÛJ brašgL« bkh¤j ne®¡nfh£L cªj« 

khwhkš ïU¡F«. ne®¡nfh£L cªj mÊÉ‹ik ÉâÆid 

Ñœf©l xU vL¤J¡fh£o‹ _y« Ã%ã¡fyh«: 

(i) ��A k‰W« B v‹w ïU bghU£fË‹  ÃiwfŸ Kiwna m1
k‰W« m2 v‹f. mit ne®¡nfh£oš gaÂ¥g¥gjhf bfhŸnth«.

(ii) ���u1 k‰W« u2 v‹git mt‰¿‹ Mu«g âir ntf§fshf bfhŸnth«.

(iii) ���bghUŸ A-MdJ, B-I Él mâf âirntf¤âš brštjhf fUJnth«. (u1 > u2)
(iv) ����‘t’ v‹w fhy ïilbtËÆš bghUŸ A-dJ, B ÛJ nkhjiy V‰gL¤J»wJ.

(v) nkhjY¡F¥ ãwF m¥bghUŸfŸ mnj ne®¡nfh£oš v1 k‰W« v2 âirntf¤âš gaÂ¥g¥gjhf

bfhŸnth«.

1

m m1
A

2 m1 m2 m1 m2

uu 2 v1 v2FA FB

B A B A B

ne®¡nfh£L cªj mÊÉ‹ik ÉâÆid ÃUã¤jšDREAM REALIT
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(vi) Ãô£lÅ‹ ïu©lh« Éâ¥go, B-Æ‹ ÛJ A brašgL¤J« Éir FB= m2 (v2 – u2) / t
mnj nghš A Æ‹ ÛJ B brašgL¤J« Éir FA = m1 (v1 – u1) / t

(vii) Ãô£lÅ‹ _‹wh« Éâ¥go,

�A-‹ ÛJ brašgL« ÉirahdJ B-‹ ÛJ brašgL« vâ®Éir¡F rk«.

FA	 =	 – FB
m1 (v1– u1)/t	 =	 – m2 (v2– u2) / t
m1v1 + m2v2	 =	 m1u1 + m2u2 

(viii) 	�nk‰fh©l rk‹ghL, ïªÃfœÉš btËÉirÆ‹ jh¡f« vJ« ïšyhj nghJ, nkhjY¡F ã‹ cŸs

bkh¤j cªj kâ¥ò, nkhjY¡F K‹ cŸs bkh¤j cªj kâ¥ã‰F rk« v‹gij fh£L»wJ.

(ix) 	�ïJ bghUË‹ ÛJ brašgL« bkh¤j cªj« xU kh¿È v‹w ne®¡nfh£L cªj mÊÉ‹ik

ÉâÆid Ã%ã¡»wJ.

24. i)	 �bghUŸ F-¡F« C-¡F« ïilna it¡f¥gL« bghGJ: bghUbsh‹W, FÉby‹á‹ tisî

ika¤â‰F«, K¡»a FÉa¤â‰F« ïilna it¡f¥gL« nghJ msÉš bgÇa, jiyÑHhd, 

bkŒ¥ã«g« by‹á‹ kWòw¤âš tisî ika¤â‰F m¥ghš cUth»wJ.

O2F1

2F2

N

C1
C2F1

F2

A
M

B′

A′
ii) xU »uh« ÃiwíŸs ÚÇ‹ bt¥gÃiyia 1oC ca®¤j¤ njit¥gL« bt¥g M‰wÈ‹ msî xU

fnyhÇ vd tiuaW¡f¥gL»wJ.

25. i)	 bfhL¡f¥g£lit:

Ä‹ndh£l« = 5 M«ãa®

f©l¿a: �xU Édho neu¤âš ghí« vy¡£uh‹fË‹ v©Â¡if n = ?
	 Ô®î:	I = Q

t
		 	xU vy¡£uhÅ‹ Ä‹Rik e = 1.6 ¥ 10–19 Tÿ«

1 Tÿ« = 
1

1 6 10 19. ´ -  vy¡£uh‹fŸ ; 1 Tÿ« = 6.25 ¥ 1018 vy¡£uh‹fŸ

1 M«ãa® Ä‹ndh£l¤âš vy¡£uh‹fË‹ v©Â¡if = 6.25 ¥ 1018 vy¡£uh‹fŸ

\ 5 M«ãa® Ä‹ndh£l¤âš 

= 5 ¥ 6.25 ¥ 1018 vy¡£uh‹fŸ = 3.125 ¥ 1019 vy¡£uh‹fŸ

kh‰WKiwÆš Ô®î:

I	 = 
Q
t

Mdhš, Q	 =	 ne; t = 1 vÅš I = 
ne
t

n = 
I ´ t
e

=	
5
10
´

´
1

1.6 -19
 = 

5
1 6

1019
.

´

vy¡£uh‹fË‹ v©Â¡if n = 3.125 ¥ 1019 vy¡£uh‹fŸ

ii) Ñœ¡fhQ« NHšfËš lh¥s® Éisî eilbgWtâšiy:

(i) �xÈ _y« (S) k‰W« nf£Fe® (L) ïu©L« XŒî ÃiyÆš ïU¡F« nghJ.

(ii) ��xÈ _y« (S) k‰W« nf£Fe® (L) rkïilbtilbtËÆš efU«nghJ.

(iii) ��xÈ _y« (S) k‰W« nf£Fe® (L) x‹W¡bfh‹W br§F¤jhf efU«nghJ.

(iv) ��xÈ _ykhdJ t£l¥ghijÆ‹ ika¥ gFâÆš mikªJ, nf£Fe® t£l¥ghijÆš efU« nghJ.
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18� 10 Std - Science - m¿Éaš  Sura’s Super Model Question Papers

26. x¥ò _y¡TW Ãiw:

xU thí mšyJ MÉÆ‹ x¥ò _y¡TW Ãiw v‹gJ xU _y¡TW thí mšyJ MÉÆ‹ Ãiw¡F«,

xU iA£u#‹ mQÉ‹ Ãiw¡F« ïilna cŸs É»jkhF«.

MÉ ml®¤â:

(i) �khwh bt¥g k‰W« mG¤j ÃiyÆš xU F¿¥ã£l gUkDŸs thí mšyJ MÉÆ‹ Ãiw¡F«

mnj gUkDŸs iA£u#‹ mQÉ‹ Ãiw¡F« cŸs É»jnk MÉ ml®¤â vd¥gL«.

(ii) ��MÉ ml®¤â =
â.bt.m ÃiyÆš F¿¥ã£l gUkDŸs thí 

(m) MÉÆ‹ Ãiw

mnj gUkDŸs iA£u#‹ mQÉ‹ Ãiw

(iii) ��mtfh£nuh Éâ¥go rk gUkDŸs thí¡fŸ mid¤J« rk msî v©Â¡ifÆyhd

_y¡TWfis¡ bfh©oU¡F«.

(iv) ���xU gUkDŸs thíÉš ‘n’ v©Â¡ifÆyhd _y¡TWfŸ cŸsjhf¡ bfh©lhš,

MÉ ml®¤â (â.bt.m) = 
‘n’ _y¡TW thí (m) MÉÆ‹ Ãiw

‘n’ _y¡TW iA£u#Å‹ Ãiw

(v) ���n = 1 vd¡ bfh©lhš MÉ ml®¤â =
1 _y¡TW thí (m) MÉÆ‹ Ãiw

1 _y¡TW iA£u#Å‹ Ãiw

(vi) ��iA£u#‹ <uQ _y¡TW Mjyhš, MÉ ml®¤â =
1 _y¡TW thí (m) MÉÆ‹ Ãiw

2 iA£u#‹ mQ¡fË‹ Ãiw

(vii) ��eh« MÉ ml®¤âia _y¡TW Ãiwíl‹ Ñœf©lthW bjhl®ògL¤jyh«.

	MÉ ml®¤â =  
1 _y¡TW thí (m) MÉÆ‹ Ãiw

2 ´ 1 iA£u#‹ mQÉ‹ Ãiw
...(1)

	x¥ò _y¡TW Ãiw =  
1 _y¡TW thí (m) MÉÆ‹ Ãiw 

1 iA£u#‹ mQÉ‹ Ãiw
...(2)

(viii)	��rk‹ghL 2-I 1-š ãuâÆl, MÉ ml®¤â = 
x¥ò _y¡TW Ãiw

2 

(ix) ��FW¡nf bgU¡f, 2 ´ MÉ ml®¤â = thí (m) MÉÆ‹ x¥ò _y¡TW Ãiw

(m)

x¥ò _y¡TW Ãiw = 2 ´ MÉ ml®¤â

27. 1. 	cnyhf¡ fyitah¡fš:

		  �cnyhf§fis x‹nwhblh‹W fyªJ fyitah¡fš _y«, mÇkhd¤ij jL¡fyh«. v.fh. JU¥ão¡fh 

ïU«ò.

2. òw¥gu¥ig óRjš:

�cnyhf¤â‹ ÛJ ghJfh¥ò¡ fyit óRjš mÇkhd¤ij jL¡F«. ïj‹ tiffshtd

m.	� ehfKyh« óRjš: ïU«ã‹ ÛJ J¤jehf Ä‹ Kyh« óRtj‰F ehfKyh« óRjš v‹W bga®.

M.	� Ä‹Kyh« óRjš: xU cnyhf¤ij k‰bwhU cnyhf¤â‹ nkš, Ä‹rhu¤â‹ _y« óRjš

Ä‹Kyh« óRjš MF«.

		  ï. 	� Mndh£lh¡fš: cnyhf¤â‹ òw¥gu¥ig, Ä‹ ntâÉidfË‹ _y«, mÇkhd vâ®¥òŸsjhŒ 

kh‰W« Ãfœî Mndhlh¡fš MF«. mYÄÅa« ïªj Kiw¡F ga‹gL»wJ.

<.	�� nf¤njhL ghJfh¥ò: vËâš mÇkhd« milí« cnyhf¤ij Mndhlhfî«, ghJfh¡f nt©oa 

cnyhf¤ij¡ nf¤njhlhfî« bfh©L, Ä‹ ntâ Éid¡F c£gL¤J« Ãfœî nf¤njhL 

ghJfh¤jš MF«. ï›ÉidÆš vËâš mÇgL« cnyhf« âahf cnyhf« vd¥gL«.
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28. Ãôuh‹ v‹gJ Ñœ¡fhQ« _‹W gFâfis¡ bfh©lJ.

1. ir£lh‹

2. bl©£iu£LfŸ k‰W«

2. M¡rh‹

1. ir£lh‹

(i) ���ir£lh‹ v‹gJ brš cly« mšyJ bgÇnfÇnah‹ v‹W« miH¡f¥gL«. ïj‹ ika

c£fUÉš ir£nlhãshr« Ãu«ãíŸs gFâ Ãônuhãshr« v‹W miH¡f¥gL»wJ. ïjDŸ

msÉš bgÇa JfŸfŸ Ãu«ãíŸsd. ï¤JfŸfŸ Ãáš JfŸfŸ vd¥gL»‹wd.

(ii) nkY« k‰w brš E©QW¥òfshd ik£nlhfh©£Çah, Çnghnrh«fŸ, iynrhnrh«fŸ k‰W«

v©nlhãshr tiy¥ã‹dš M»aití« ir£nlhãshr¤âš cŸsd.

(iii) Ãôuh‹fŸ gF¥gilí« j‹ika‰wit. ir£nlhãshr¤âDŸns gy E© ïiHfŸ

fhz¥gL»‹wd. mit brš cly¤â‹ tÊahf eu«ò ö©lšfis K‹D« ã‹D« fl¤Jtj‰F

cjî»‹wd.

2. bl©£iu£LfŸ:

(i) 		���brš cly¤â‹ btË¥òwkhf gšntW »is¤j gFâfŸ

fhz¥gL»‹wd. ïit eu«ò¤ ö©lšfis ir£lhid neh¡»¡ 

fl¤J»‹wd.

(ii) ãw eu«ò bršfËš ïUªJ bgw¥gL« rÄ¡iPfis cŸth§»¡

bfhŸS« gu¥ãid mâfkh¡F»‹wd.��
3. M¡rh‹:

(i) 	���M¡rh‹ v‹gJ jÅ¤j, Úskhd, bkšÈa mik¥ò MF«.

M¡rhÅ‹ Koî¥gFâ E©Âa »isfshf¥ ãÇªJ FÄœ ngh‹w

“ádh¥o¡ FÄœ’’ gFâfshf Ko»‹wJ.

(ii) 	���M¡rhÅ‹ ãsh°kh r›î, M¡n[hby«kh v‹W«, ir£n-

lhãshr«, M¡n[hãshr« v‹W« miH¡f¥gL«. ïit

ö©lšfis ir£lhÅš ïUªJ vL¤J¢ brš»‹wd.

(iii) 	���M¡[hÅ‹ nk‰òw« xU ghJfh¥ò ciwahš ngh®¤-
j¥g£LŸsJ. ï›îiw ikaÈ‹ ciw vd¥gL«. ït‰¿‹
nk‰òw« °th‹ bršfshš Md ciwahš ghJfh¡f¥gL»wJ.
ï›îiw ÃôÇby«kh vd¥gL«.

(iv) 	���ikaÈ‹ ciw bjhl®¢áahf ïšyhkš F¿¥ã£l ïilbtËfSl‹ mikªâU¡»wJ. ïªj ïil-

btËfŸ nu‹åÇ‹ fQ¡fŸ vd¥gL»‹wd. ï¡ fQ¡fS¡F ïilna cŸs gFâ fQÉil¥

gFâ vd¥gL»wJ.

(v) 	����ikaÈ‹ ciwahdJ xU ghJfh¥ò ciwahf¢ brašg£L eu«ò ö©lšfŸ Äf Éiuthf fl¤-

j¥gl cjî»wJ.

		  ádh¥°:

(vi) 	�����xU ÃôuhÅ‹ ádh¥o¡ FÄœ gFâ¡F« k‰bwhU ÃôuhÅ‹ bl©£uh‹ ïizí« gFâ¡F«

ïilÆYŸs ïilbtË¥ gFâ ádh¥o¡ ïizî¥ gFâ vd¥gL»wJ.

(vii) 	�����xU ÃôuhÅÈUªJ jftšfŸ k‰bwhU ÃôuhD¡F fl¤j¥gLtJ ádh¥o¡ FÄœ gFâÆš

btË¥gL¤j¥gL« ntâ¥bghUŸ _ykhf eilbgW»wJ. ï›ntâ¥bghU£fŸ Ãônuh

ouh‹°Ä£l®fŸ mšyJ eu«òz®î fl¤âfŸ vd¥gL»‹wd.

29.m)	 i)	 F1 jhtu§fŸ j§fŸ bg‰nwhiu¥ nghš X§F g©ghd be£il¤ jhtu§fshf fhz¥g£ld.

ii) F2 rªjâÆš 3 be£il¤ jhtu§fS« xU F£il¤ jhtuK« »il¤jJ. òw¤njh‰w É»j« 3 : 1

édh¡f É»j« 1 : 2 : 1

iii) F1š F£il jhtu« kiw¡f¥g£L F2š rªjâÆš Û©L« cUthdJ.

M) (i)	 �����kÅj ïja« knahb#Å¡ tifia¢ nr®ªjJ. ïja¤ jirÆš fhz¥gL« áw¥ò¥ gFâahd

irndh V£Çaš fQ (SA) ïja« RU§Ftij¤ Jt¡F»wJ. ïJ ty« V£Ça RtÇš cŸs 

nk‰bgUŠáiu¤ JisÆ‹ mU»š fhz¥gL»wJ.

(ii) �����SA fQthdJ nk‰òw« mf‹W« Ñœòw« FW»í« fhz¥gL»wJ. ïJ bkšÈa jir ehÇiHfshš

MdJ.

bl©£iu£LfŸ

c£fU

M¡rh‹
brš cly«

M¡rh‹
»is¤j

Koî¥gFâ

nu‹åÇ‹
fQ¡fŸ

ikaÈ‹
ciw

Ãôuh‹ mik¥ò
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(iii) �����SA fQthdJ ïja¤â‹ ng°nk¡fuhf brašgL»wJ. VbdÅš ïJ ïja¤ Jo¥òfS¡fhd

Ä‹ ö©liy¤ njh‰WÉ¤J ïja¤ jirfË‹ RU¡f¤ij¤ ö©L»wJ.

(iv) �����irndh V£Çaš fQÉÈUªJ ö©lšfŸ miyfshf¥ guÉ tyJ k‰W« ïlJ V£Ça Rt®fis

RU§f¢ brŒtj‹ _y« ïu¤j« MÇ¡Fnyh bt©£Ç¡Fyh® âw¥ã‹ tÊahf bt©£Ç¡»ŸfS¡F

cªâ¤ jŸs¥gL»wJ.

30. i)	 xU É¤âiy¤ jhtu nt® k‰W« ïU É¤âiy¤ jhtu nt®

t. v© âR¡fŸ ïUÉ¤âiy¤ jhtu nt® xU É¤âiy¤ jhtu nt®

1. iry¡ f‰iwfË‹ 
v©Â¡if

eh‹F Kid iry« gyKid iry«

2. nf«ãa« fhz¥gL»wJ (ïu©lh« Ãiy 
ts®¢áÆ‹ bghGJ k£L«)

fhz¥ glÉšiy

3. ïu©lh« Ãiy ts®¢á c©L ïšiy

4. ã¤ mšyJ bk£Lšyh ïšiy c©L

ii)	 fh‰W Rthr« k‰W« fh‰¿šyh Rthr« ntWghL

t. v© fh‰W Rthr« fh‰¿šyh Rthr«

1. czthdJ M¡Ì#‹ cjÉahš
KGtJkhf M¡Ì#fuz kilªJ ÉL»wJ

M¡Ì#‹ cjÉÆšyhkš czî áij¡f¥ 
gL»wJ

2. czthdJ fh®g‹il M¡irL, Ú® k‰W«
M‰wyhf kh‰w¥gL»wJ

FS¡nfh[hdJ v¤jdhyhfî« ny¡nlh° 
Mfî« kh‰w¥gL»wJ

3. mâf msî M‰wš c‰g¤âah»wJ Äf¡ Fiwªj msî M‰wš c‰g¤âah»wJ

4. fh‰W Rthr« _‹W goÃiyfËš
eilbgW»wJ

fh‰¿šyh Rthr« vËa KiwÆš 
eilbgW»wJ

31.i)	â£lÄ£l czîKiw:

(i) ������Fiwthd fnyhÇ bfh©l czÉid c£bfhŸsš, Ãiwî‰w bfhG¥ò k‰W« mâf

bfhy°£uhš bfh©l czî tiffŸ, Fiwthd fh®nghiA£nu£LfŸ k‰W« rhjhuz c¥ò

M»at‰iw¡ Fiwthf c£bfhŸSjš ngh‹wit eh« czî KiwÆš nk‰bfhŸs nt©oa

kh‰w§fshF«.

(ii) ������mâfsî Ãiwîwhj gšbfhG¥ò mÄy§fŸ (PUFA) bfh©l czî mtáakhdjhF«.

(iii) ������eh®¢r¤J Ä¡f czîfŸ, gH§fŸ, fhŒf¿fŸ, òuj«, fÅk§fŸ k‰W« it£lÄ‹fŸ mâf

msÉš vL¤J¡ bfhŸSjš njitahdjhF«.

		 clš brašghLfŸ: ehŸnjhW« cl‰gÆ‰á brŒjš, el¤jš k‰W« nahfh ngh‹wit clš  

vilia¥ guhkÇ¥gj‰F m¤âahtáakhd x‹whdjhF«.

moik¥gL¤J« bghUŸfis jÉ®¤jš: MšfAhš gUFjš k‰W« òifão¤jiy jÉ®¡f nt©L«.

ii) iyá‹ v‹w mÄndh mÄy« br¿ªj fy¥ãd k¡fh¢ nrhs uf§fŸ: (i) ònuh£odh (ii) r¡â k‰W«
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32.(i)	

mQ¡fU ãsî mQ¡fU ïizî

fdkhd mQ¡fU¡fŸ ãsî‰W ïnyrhd 
mQ¡fU¡fshf khW« Ãfœî mQ¡fU 
ãsî v‹wiH¡f¥gL»wJ.

ïu©L ïnyrhd mQ¡fU¡fŸ ïizªJ 
fdkhd mQ¡fU¡fshf khW« Ãfœî mQ¡fU 
Ãfœî mQ¡fU ïizî vd¥gL«

miw bt¥gÃiyÆY« ïªÃfœî ÃfH¡TL« mQ¡fU ïizÉ‰F ca® bt¥gÃiy k‰W« 
mG¤j« njit

Mšgh, Õ£lh k‰W« fhkh¡ sfâ®fŸ 
btËah»‹wd

Mšgh¡ fâ®fŸ, ghá£uh‹fŸ k‰W« 
Ãô£oÇndh¡fŸ btËah»‹wd.

mQ¡fU ãsî fhkh¡ fâ®fis 
btËÆLtjhš ïit kÅj é‹fis¤ 
ö©o kuãaš kh‰w¤ij c©lh¡» gu«gij 
nehŒfS¡F¡ fhuzkhf mik»wJ.

bt¥gK« xËí« cÄH¥gL»‹wd.

(ii) [H+]	 =	 1.0 ¥ 10–4

pH		 =	 – log10 [H+]  = – log10 [1 ¥ 10–4]
pH		 =	 – (log10 1 – 4 log1010) = (0) + (4 × log1010) = 0 + 4 ¥ 1 = 4

gFâ - IV
33.(a)	

i) khwh bt¥gÃiyÆš, xU F¿¥ã£l Ãiwíila thíÉ‹ mG¤j« m›thíÉ‹ gUkD¡F vâ®¤-

jfÉš mikí«. P α 1/V
ii) c©ik bt¥g ÉÇî k‰W« njh‰w bt¥g ÉÇÉid fz¡»Ltj‰fhd nrhjid.

(i) �c©ik  bt¥g ÉÇî k‰W« njh‰w bt¥g ÉÇî fz¡»l nt©oa

âut¤âid bfhŸfyÅš Ãu¥ã nrhjidia bjhl§fyh«.

(ii) ��ï¥bghGJ bfhŸfyÅš cŸs âut¤â‹ Ãiyia L1 vd

F¿¤J¡bfhŸsyh«.

(iii) ��ãwF bfhŸfy‹ k‰W« âut¤âid nk‰T¿a gl¤âš

fh£oíŸsthW bt¥g¥gL¤j¥gL»wJ.

(iv) �bjhl¡f¤âš bfhŸfydhdJ bt¥g M‰wiy¥ bg‰W ÉÇtilí«.

m¥nghJ âut¤â‹ gUk‹ Fiwtjhf¤ njh‹W«.

(v) ���ï¥bghGJ ïªj Ãiyia L2 vd¡ F¿¤J¡bfhŸsyh«.

(vi) �nkY« bt¥g¥gL¤J« nghJ âutkhdJ ÉÇtil»wJ.  j‰nghJ

âut¤â‹ Ãiyia L3 vd¡ F¿¤J¡bfhŸsyh«.

(vii) ����Ãiy L1 k‰W« L3 ¡F ïilnaahd ntWghL njh‰w bt¥g

ÉÇî vdî«, Ãiy L2 k‰W« L2 ïilnaahd ntWghL c©ik bt¥g ÉÇî vdî«

miH¡f¥gL»wJ.

(viii) ����v¥nghJ« c©ik bt¥g ÉÇî njh‰w bt¥g ÉÇit Él mâfkhf ïU¡F«.

c©ik bt¥g ÉÇî = L3 − L2 ; njh‰w bt¥g ÉÇî = L3 − L1

(OR)

(b) (i) n′ 	 =	
v

v v
n

s−









  ;  1000  =	

330
330 50−








n

n	 =	
1000 280
330
×






  ;    n =	848.48 Hz.

xÈ _y¤â‹ c©ikahd mâ®bt© 848.48 Hz. MF«. xÈ _ykhdJ nf£Feiu É£L Éy»¢ 

bršY«nghJ cŸs njh‰w mâ®bt©Â‰fhd¢ rk‹ghL. 

n′	 =	
v

v v
n

s−









  = 

330
330 50+








  × 848.48 = 736.84 Hz.

L1
L2

L3

c©ik 

bt¥g ÉÇî
njh‰w

bt¥g ÉÇî

ÃwKŸs

âut«
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(ii) Ô®î :
juîfŸ:

Ãiw (m) = 5 »»

ne®¡nfh£L cªj« (p) = 2 »» Û É–1

N¤âu« : ne®¡nfh£L cªj« (p) = Ãiw (m) × âirntf«

âirntf«  = 
ne®¡nfh£L cªj«

Ãiw  = 
20
5  = 0.4 Û É–1

34.(a)	
i) 1.51 × 1023 _y¡TW Ú®

ÚÇ‹ _y¡TW Ãiw = 18 »

nkhšfË‹ v©Â¡if =
_y¡TWfË‹ v©Â¡if

mtfh£nuh v©
 = 
1 51 10
6 023 10

1
4

23

23

.
.
×
×

=  = 0.25  nkhš 

Ãiw =  nkhš × _y¡TW

Ãiw = = 0.25 × 18 = 4.5 »

ii) nkhšfË‹ v©Â¡if =
Ãiw

mQ Ãiw
 = 46
23

 = 2 nkhš

iii) _y¡TWfË‹ vil H2O = 18
nkY«, 18 »uh« H2O = 	1 nkhš H2O
36 »uhKl‹ H2O =  	2 nkhYl‹ H2O
1 nkhYl‹ of H2O = 	6.023 × 1023 _y¡TWfËl‹ H2O = 1.204 × 1024 _y¡TW H2O.

(OR)

(b) xU fiubghUË‹ fiuâwid _‹W K¡»a fhuÂfŸ Ô®khÅ¡»‹wd.

mitfshtd:

1. 	�fiubghUŸ k‰W« fiu¥ghÅ‹ j‹ik

2. bt¥gÃiy

3. mG¤j«

1. fiubghUŸ k‰W« fiu¥ghÅ‹ j‹ik:

(i) ������fiuâwÅš, fiu¥gh‹ k‰W« fiubghUË‹ j‹ik K¡»a g§F t»¡»wJ.

(ii) �Ú® bgU«gh‹ikahd bghU£fis fiu¡F« j‹ikia bfh©oUªjhY«, áy bghUŸfŸ

ÚÇš fiutâšiy.

(iii) �ïjidna x¤j fiubghU£fŸ x¤j fiu¥ghÅš fiu»wJ v‹»nwh«.

(iv) �fiu bghUS¡F« fiu¥ghD¡F« ïilna x‰Wik fhz¥gL« nghJjh‹ fiujš Ãfœ»wJ.

(v) �KidîW« nr®k§fŸ KidîW« fiu¥ghdhd ÚÇš vËâš fiu»wJ.

(vi) ��Kidîwh¢ nr®k§fŸ Kidîwh¡ fiu¥ghÅš vËâš fiu»wJ.

(vii) ��Mdhš Kidîwh¢ nr®k§fŸ KidîW fiu¥ghÅY«, KidîW¢ nr®k§fŸ Kidîwh

fiu¥ghÅY« fiutâšiy.

2. bt¥gÃiy:

(i) �bghJthf bt¥gÃiy mâfÇ¡F« nghJ Ú®k fiu¥ghÅš â©k¥ bghUË‹ fiuâw‹

mâfÇ¡»wJ.

(ii) ��bt¥g¡bfhŸ brašKiwÆš, bt¥gÃiy mâfÇ¡F«nghJ fiuâw‹ mâfÇ¡»wJ

(iii) ��bt¥g cÄœ brašKiwÆš bt¥gÃiy mâfÇ¡F«nghJ fiuâw‹ Fiw»wJ.

(iv) �âut¤â‹ bt¥gÃiyia mâfÇ¡F«nghJ thíÉ‹ fiuâw‹ Fiw»wJ.

(v) ��âut¤â‹ bt¥gÃiy Fiwí« nghJ thíÉ‹ fiuâw‹ mâfÇ¡»wJ.
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3. mG¤j«:

(i) �thí¡fis fiubghUshf bfh©l âut fiuršfËš k£Lnk mG¤j¤â‹ Éisî

F¿¥ãl¤j¡fjhf ïU¡F«.

(ii) ��âutmG¤j¤ij mâfÇ¡F« nghJ xU âut¤âš thíÉ‹ fiuâw‹ mâfÇ¡»wJ.

35.(a)	
i) ijuhŒL Ah®nkh‹fŸ clš, kd« k‰W« MSik ts®¢áÆš K¡»a¥ g§fh‰Wtjhš, MSik

Ah®nkh‹fŸ v‹W miH¡f¥gL»‹wd.

ii) (i)	 ��fUîWjÈ‹nghJ clš bršyhdJ ïu©L ÉªjQ¡fis cUth¡F»wJ.

(ii) ��ïªj ïd¢bršfŸ Nšigia milªjîl‹ X® M© ïd¢brš m©l¤Jl‹ ïizªJ

ïu£ilka irnfh£il¤ njh‰WÉ¡»wJ.

(iii) ��k‰nwh® MÂ‹brš ïu£ilka c£fUîl‹ ïizªJ Kj‹ik fUñ© c£fUÉid

njh‰WÉ¡»wJ.

(iv) ��ïJ K«ka c£fU MF«. ï›Éisî _Éizî vd¥gL«.

iii) 	(i)	 ���fhLfŸ ekJ eh£o‹ bghUshjhu nk«gh£o‰F K¡»a g§fË¥git. fhLfŸ kÅj thœÉ‰F

ï‹¿aikahjit.

(ii) ���nkY« gyju¥g£l òJ¥ã¡f¤j¡f ïa‰if ts§fË‹ Mjhukhfî« És§Fgit.

(iii) ���fhLfŸ, ku«, czî Ôtd«. eh®fŸ k‰W« kUªJ¥ bghU£fis mË¥git.

				(iv) fhLfŸ R‰W¢NHš K¡»a¤JtKila bgU« fhuÂfshF«.

(v) fhLfŸ fh®gid Ãiy ÃW¤Jtjhš, mit fh®g‹ bjh£o v‹W« miH¡f¥gL»‹wd.

(vi) j£gbt£g Ãiyia xG§FgL¤â, kiH¥bghÊit mâfkh¡» òÉ bt¥gkhjiy¡ Fs¤J,

btŸs«, Ãy¢rÇî ngh‹w ïa‰if¢ Ó‰w§fis jL¤J td cÆÇfis¥ ghJfh¤J Ú®¥ão¥ò

gFâfshf kh¿ braš gL»‹wd.

(vii) R‰W¢ NHš rkÃiyia ngQtâš K¡»a g§F t»¡»‹wd.

(b) i)	 	 m£ilfŸ KJbfY«òfË‹ ïu¤j¤ij c¿Šá, x£L©Â thœ¡if Kiwia nk‰bfhŸtjhš

mt‰¿‹ clyik¥ãš gšntW khWghLfis¥ bg‰WŸsd.

(i) �bjh©il ïu¤j¤ij c¿Šr¥ ga‹gL»wJ.

(ii) ��clÈ‹ ïU KidfËY« cŸs x£L¿ŠáfŸ m£ilia ÉUªnjh«ãíl‹cWâahf

ïiz¤J¡  bfhŸs¥ ga‹gL« f›î« cW¥òfshf¢ brašgL»‹wd.

(iii) ��m£ilÆ‹ thÆDŸ fhz¥gL« _‹WjhilfŸ ÉUªnjh«ãÆ‹ clÈš tÈÆšyhj

Y - tot fha¤ij cUth¡f cjî»‹wd.

(iv) ���cÄœ Ú®¢ Ru¥ãfshš cUth¡f¥gL« ÏUo‹ v‹w bghUŸ ïu¤j¤ij ciwaÉLtâšiy.

vdnt bjhl®¢áahf ïu¤j« »il¥gJ cWâ brŒa¥gL»wJ.

(v) ���g¡f¡ fhšfS« (parapodia) kÆ®¡ fhšfS«(Setae) fhz¥gLtâšiy. VbdÅš ï›îW¥òfŸ

vªj tifÆY« njitÆšiy.

(vi) ����ÔÅ¥igÆš ïu¤j« nrÄ¡f¥gL»wJ. ïJm£il¡F gy khj§fS¡F C£lkË¡»wJ.ïj‹

fhuzkhf Óuz Únuh, behâfnsh mâf msÉš Ru¡f nt©oa njitÆšiy.

ii) (i)	 ��rh®y° lh®É‹ (1809 - 1882) fšÿÇÆš go¡F« nghJ, nguháÇa®

J.S. bA‹°nyh v‹gtÇ‹ e£ã‹ fhuzkhf, ïa‰ifÆ‹ ghš <®¡f¥g£lh®.  

mªj neu¤âš ãÇ£l‹ fl‰gil, H.M.S. Õfš v‹w f¥gÈš IªJ tUl§fŸ  

(1831-1835) bj‹ mbkÇ¡fhit¢ R‰¿ MŒî¥ gaz« nk‰bfhŸs¤ â£lÄ£lJ.

(ii) ���xU ïs« ïa‰if m¿Éayhsiu ÃaÄ¡F«go Dr.J.S.bA‹°nyh nf£L¡bfhŸs¥g£lh®.

lh®É‹ mt®fS¡F mªj thŒ¥ò tH§f¥g£lJ.

(iii) ���mt®, nfyghf° Ôî k‰W« gáã¡ Ôî cŸË£l gy Ôîfisí«, cy»‹ gy gFâfisí« IªJ

tUl¥ gaz¤â‹ nghJ gh®itÆ£lh®.  lh®É‹, jh‹ gh®itÆ£l gFâfË‹ Ãy«, jhtu«

k‰W« Éy§FfË‹ j‹ik¥ g‰¿ ÉÇthf¡ f©l¿ªJ gâîfis nk‰bfh©lh®.  nkY«,

mt® 20 M©LfŸ m¥gÂia¤ bjhl®ªJ, ïa‰if¤ nj®î nfh£gh£il btËÆ£lh®.
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(iv) ��lh®É‹, j‹Dila gâîfisí«, Koîfisí« `á‰¿d§fË‹ njh‰w«‘ (Origin of Species)
v‹w bgaÇš 1859-M« M©L btËÆ£lh®.  lh®ÉDila ïªj¥ ò¤jf«, gÇzhk« g‰¿a

jftšfis cWâ¥gL¤âaJ.  ïJ gÇzhk kh‰w§fS¡fhd ïa‰if¤ nj®î¡ nfh£gh£il

És¡»aJ.

			  lh®ÉÅ‹ bfhŸiffŸ

(i) ��mâf ïd¥bgU¡f¤âw‹ cÆÇd§fŸ, mâf msî cÆÇfis ïd¥bgU¡f« brŒJ
j§fSila rªjâia cUth¡F« âw‹ bg‰wit.  mit bgU¡fš É»j KiwÆš
ïd¥bgU¡f« brŒí« M‰wš cilait.  ïJ ïd¥bgU¡f¤ âwid mâfÇ¤J mâf
c‰g¤â¡F tÊtF¡»wJ.

(ii) thœ¡if¡fhd nghuh£l« mâf c‰g¤â fhuzkhf, bgU¡f É»j KiwÆš ïd¤bjhif
mâfÇ¡»wJ.  cÆÇd§fŸ thH¤ njitahd ïlK«, czî« mnj msÉš khwhkš
cŸsJ.  ïJ cÆÇd§fS¡fhd czî k‰W« ïl¤â‰fhd ÔÉu ngh£oia cUth¡»,
nghuh£l¤â‰F tÊtF¡»wJ.  ïJ _‹W tif¥gL«.

(m) 	�xnu á‰¿d cÆÇd§fS¡F ïilnaahd nghuh£l«: xnu á‰¿d¤ij¢ nr®ªj

cÆÇfS¡F ïilna ahd ngh£o.

(M) 	�ïU ntWg£l á‰¿d§fS¡F ïilnaahd nghuh£l«: x‹whf xnu ïl¤âš thH¡Toa

bt›ntW á‰¿d¤ij¢ rh®ªj cÆÇfS¡F ïilnaahd ngh£o.

				�(ï) 	 NœÃiy nghuh£l«: mâf bt¥g« mšyJ FË®, tw£á k‰W« btŸs« ngh‹w ïa‰if 

NHY« cÆÇd§fË‹ thœÉaiy ghâ¡»‹wd.

(iii) ntWghLfŸ: ntWghLfSl‹ fhz¥gLtJ mid¤J jhtu§fŸ k‰W« Éy§FfË‹

áw¥ò g©ghF«.  gÇzhk¤â‰F á¿a ntWghLfŸ K¡»akhditahf cŸsd.  lh®É‹

T‰W¥go rhjfkhd ntWghLfŸ cÆÇd§fS¡F cgnahfkhfî«, rhjfk‰w ntWghLfŸ

cÆÇd¤â‰F¤ Ô§F ÉisÉ¡f¡Toa mšyJ ga‹ m‰witahfî« cŸsd.

(iv) �j¡fd cÆ® ãiH¤jš mšyJ ïa‰if¤ nj®î: thœ¡if¡fhd nghuh£l¤â‹ nghJ, fodkhd

NHiy vâ®bfhŸs¡Toa cÆÇd§fŸ, cÆ® ãiH¤J NHY¡F v‰g jftik¤J¡ bfhŸS«.

fodkhd NHiy vâ®bfhŸs Koahj cÆÇd§fŸ cÆ® ãiH¡f¤ jFâÆ‹¿ kiwªJÉL«.

rhjfkhd ntWghLfis cila cÆÇd§fis¤ nj®î brŒí« ï¢brašKiw, ïa‰if¤

nj®î vd miH¡f¥gL»wJ.

(v) �á‰¿d§fË‹ njh‰w«: lh®É‹ T‰W¥go, gy jiy Kiwfshf go¥goahf V‰g£l
rhjfkhd ntWghLfË‹ bjhF¥ãdhš òâa á‰¿d§fŸ cUth»‹wd.


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