
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. Plotting a graph for momentum on the X-axis and time on Y-axis. slope of momentum-time graph gives
(a) Impulsive force (b) Acceleration (c)  Force (d) Rate of force

 cªj kâ¥ig y m¢áY« fhy¤âid x m¢áY« bfh©L xU tiugl« tiua¥gL»wJ. ï›tiugl 

rhŒÉ‹ kâ¥ò

 (m) fz¤jh¡FÉir (M) KL¡f« (ï) Éir (<) Éir kh‰w åj«

2. If a substance is heated or cooled, the change in mass of that substance is 
(a) positive (b) negative (c)  zero (d) none of the above

 xU bghUis bt¥g¥gL¤âdhnyh mšyJ FË®É¤jhnyh m¥bghUË‹ ÃiwÆš V‰gL« kh‰w«

 (m) ne®¡F¿ (M) vâ®¡F¿ (ï) RÊ   (<) ït‰¿š   vJîÄšiy

3. Which of the following is correct? 
(a) Rate of change of charge is electrical power (b) Rate of change of charge is current
(c)  Rate of change of energy is current (d) Rate of change of current is charge.

 Ñœf©lt‰WŸ vJ rÇahdJ?

 (m) Ä‹}£l« ghí« åj« Ä‹ âw‹ (M) Ä‹}£l« ghí« åj« Ä‹ndh£l« 

(ï) Ä‹dh‰wš khW« åj« Ä‹ndh£l« (<) Ä‹ndh£l« khW« åj« Ä‹}£l«

4. Unit of radioactivity is _____________ 
(a) roentgen (b) curie (c)  becquerel (d) all the above

 fâÇa¡f¤â‹ myF

 (m) uh©£#‹ (M) »ôÇ (ï) bg¡bfhuš  (<) ïit mid¤J«

5. Which of the following is a triatomic molecule? 
(a) Glucose (b) Carbon dioxide (c)  Helium (d) Hydrogen

 Ñœ¡f©lt‰WŸ vJ _tQ _y¡TW?

 (m) FSnfh° (M) fh®g‹il M¡irL (ï) ëÈa«  (<) iA£u#‹

[25]



6. Which of the following is the universal solvent? 
(a) Acetone (b) Benzene (c)  Water (d) Alcohol

 Ñœf©lt‰WŸ vJ r®t¡fiu¥gh‹ vd¥gLtJ ________.

 (m) má£nlh‹ (M) bg‹Ó‹ (ï) Ú® (<) MšfAhš

7. Kreb’s cycle takes place in. 
(a) chloroplast   (b) mitochondrial matrix 
(c)  ‘stomata   (d) inner mitochondrial membrane

 »u¥ RH‰á ï§F eilbgW»wJ.

 (m) gR§fÂf«   (M) nlhfh©£ÇahÉ‹ c£gFâ (°£nuhkh) 

(ï) òw¤njhš Jis   (<) ik£nlh fh©£ÇahÉ‹ c£òw¢r›î

8. Male gametes in angiosperms are formed by the division of ___________ . 
(a) Generative cell   (b) Vegetative cell 
(c)  Microspore mother cell  (d) Microspore

 _oa Éijíilajhtu§fËš(MŠánah°bg®«fŸ) M© nfÛ£ v›tif bršÈÈUªJ cUth»wJ?

 (m) c‰g¤â brš   (M) cly brš 

 (ï) kfuªj¤öŸ jhŒ brš  (<) ik¡nuh°ngh®

9. The loss of one or more chromosome in a ploidy is called ___________. 
(a) Tetraploidy   (b) Aneuploidy 
(c)  Euploidy   (d) polyploidy

 g‹ka ÃiyÆš x‹W mšyJ mj‰F nk‰g£l Fnuhnkhnrh«fis ïH¤jš ............. vd miH¡f¥gL»wJ.

 (m) eh‹ka Ãiy   (M) m‹ô ãshŒo 

 (ï) ôãshŒo   (<) gy g‹ka Ãiy

10. We can cut the DNA with the help of 
(a) scissors   (b) restriction endonucleases 
(c)  knife   (d) RNAase

 DNA it bt£l¥ ga‹gL« behâ ________.

 (m) f¤âÇ¡nfhš   (M) bu°£Ç¡[‹ v©nlhÃô¡Ëna° 

 (ï) f¤â   (<) RNA behâfŸ

11. What are the steps will you adopt for better waste management? 
(a) reduce the amount of waste formed (b) reuse the waste 
(c)  recycle the waste   (d) all of the above

 fÊîfis nkyh©ik brŒtj‰fhf ÑGŸst‰WŸ vt‰¿id Úå® ga‹gL¤Jå®?.

 (m) fÊîfŸ cUthF« msit¡ Fiw¤jš. 

 (M) fÊîfis kW ga‹gh£L KiwÆš ga‹gL¤Jjš

 (ï) fÊîfis kW RH‰á brŒjš (<) nkny cŸsit mid¤J«

12. Where you will create category of blocks?  
(a) Block palette (b) Block menu (c)  Script area (d) Sprite

 ãsh¡Ffis (Block) cUth¡f ga‹gLtJ vJ?

 (m) Block palette (M) Block menu (ï) Script area (<) Sprite
 

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. Define inertia. Give its classification.
 Ãiyk« v‹gJ ahJ? mj‹ tiffŸ ahit?



14. What is co-efficient of cubical expansion?
 gUk bt¥g ÉÇî Fzf« v‹whš v‹d?

15. Define: Atomicity.
 mQ¡f£L v© - tiuaW

16. Name the acid that renders aluminium passive. Why?
 vªj mÄy«, mYÄÅa cnyhf¤ij brašglh Ãiy¡F c£gL¤J«, V‹?

17. What is meant by binary solution?
 ïUko¡fiurš v‹whš v‹d?

18. Give an example for conditioned reflexes.
 f£L¥gL¤j¥g£l mÅ¢ir¢ braY¡F xU vL¤J¡fh£L jUf.

19. Mention the function of endosperm.
 xU ÉijÆš cŸs fUñÂ‹ ntiy v‹d?

20. Define genetic engineering.
 kuò¥ bgh¿Æaš - tiuaW.

21. What will happen if trees are cut down?
 ku§fŸ bt£l¥gLtjhš c©lhF« ÉisîfŸ ahit?

22. The eyes of the nocturnal birds like owl are having a large cornea and a large pupil. How does it help them?
 Mªij ngh‹w ïuî neu¥ gwitfË‹ f©fËš cŸs fh®Åah k‰W« f© ghit M»ait msÉš 

bgÇajhf cŸsd. ï›tik¥ò mt‰W¡F v›thW cjî»‹wd?

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. How does an astronaut float in a space shuttle?
 É©fy¤âš cŸs É©btË åu® v›thW Äj¡»wh® ?

24. (i) Define dispersion of light.
 (ii) What is co-efficient of apparent expansion?
 (i) Ãw¥ãÇif tiuaW.

 (ii) njh‰w bt¥g ÉÇî Fzf« v‹whš v‹d?.

25. A 100 watt electric bulb is used for 5 hours daily and four 60 watt bulbs are used for 5 hours daily. 
Calculate the energy consumed (in kWh) in the month of January.

 100 th£ Ä‹ âwDŸs xU Ä‹És¡F âdK« 5 kÂneu« ga‹gL¤j¥gL»wJ. ïJ nghy eh‹F 60 

th£ Ä‹ És¡F âdK« 5 kÂ neu« ga‹gL¤j¥gL»wJ. ïj‹ _y« #dtÇ khj¤âš Efu¥g£l 

Ä‹dG¤j M‰wiy »nyh th£ kÂ my»š fz¡»L.

26. (a) State the reason for addition of caustic alkali to bauxite ore during purification of bauxite.
 (b) Along with cryolite and alumina, another substance is added to the electrolyte mixture. Name 

the substance and give one reason for the addition.
 (a)  gh¡ir£ jhJit öŒikah¡F«nghJ mjDl‹ nrhoa« iA£uh¡irL fhu¤ij nr®¥gj‹ 

fhuz« v‹d?

 (b) mYÄdh k‰W« »iunahiy£Ll‹, ï‹D« xU bghUŸ, Ä‹gFËíl‹ nr®¡f¥g£L mYÄÅa« 

ãÇ¡f cjî»wJ. mJ v‹d? mj‰fhd fhuz« v‹d?

27. How do detergents cause water pollution? Suggest remedial measures to prevent this pollution.
 ol®b#©£fŸ v›thW Úiu khRgL¤J»‹wd? ï«khRgh£oid jÉ®¡F« tÊKiw ahJ?

28. Give an account on vascular bundle of dicot stem.
 ïUÉ¤âiy¤ jhtu¤ j©o‹ th°Fyh® f‰iwÆ‹ mik¥ig¥ g‰¿ vGJf.

29. What causes the opening and closing of guard cells of stomata during transpiration?
 ÚuhÉ¥ngh¡»‹ nghJ ïiy¤Jis âw¥gj‰F« _o¡bfhŸtj‰Fkhd fhuz¤ij TW.



30. (i) Define stimulus. (ii) Define reflex arc. 
 (i) ö©lš v‹gij tiuaW. (ii) mÅ¢ir Éš v‹gij tiuaW.

31. What would be expected to happen if
 (a) Gibberellin is applied to rice seedlings.
 (b) A rotten fruit gets mixed with unripe fruits.
 (c) When cytokinin is not added to culture medium.
 ã‹tUtdt‰¿š v‹d eilbgW« vd vâ®gh®¡»whŒ?

 (i) Í¥ušÈ‹id beš eh‰WfËš bjË¤jhš

 (ii) mG»a gH« gG¡fhj gH¤Jl‹ nr®¤J it¡f¥g£lhš

 (iii) ts®¥ò Clf¤âš ir£nlhifÅ‹ nr®¡f¥glhj nghJ

32. How does developing embryo gets its nourishment inside the mother’s body?
 jhÆ‹ fU¥igÆš ts®»‹w fUthdJ v›thW C£l« bgW»wJ?

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) Why does the sky appear in blue colour?
  (ii) Explain about domestic electric circuits. (circuit diagram not required)
  (i) thd« V‹ ÚyÃwkhf¤ njh‹W»wJ?

  (ii) åLfËš ga‹gL¤j¥gL« Ä‹R‰iw És¡fî«.

(OR)
 (b) (i) Find the final temperature of a copper rod. Whose area of cross section changes from 10m2 

to 11m2 due to heating. The copper rod is initially kept at 90 K. (Coefficient of superficial 
expansion is 0.0021 /K).

  (ii) A sound wave has a frequency of 200 Hz and a speed of 400 ms–1 in a medium. Find the 
wavelength of the sound wave.

   (i) fh¥g® j©oid bt¥g¥gL¤J« nghJ mj‹ FW¡Fbt£L gu¥ò 10 Û2 ÈUªJ 11 Û2 Mf 

caU»wJ. fh¥g® j©o‹ bjhl¡f bt¥gÃiy 90 K vÅš mjDila ïWâ bt¥gÃiyia 

fz¡»Lf. (fh¥gÇ‹ gu¥ò bt¥g ÉÇî Fzf¤â‹ kâ¥ò 0.0021 K–1) .

   (ii) xU Clf¤âš 200 Hz mâ®bt© cila xÈahdJ 400 ÛÉ–1 ntf¤âš guî»wJ vÅš, xÈ 

miyÆ‹ miyÚs« fh©f.   
34. (a) In what way hygroscopic substances differ from deliquescent substances.
  <u« c¿ŠR« nr®k§fS¡F«, <u« c¿Šá¡ fiuí« nr®k§fS¡F« ïilnaahd ntWghLfŸ 

ahit?

 (OR)
 (b) What is called homologous series? Give any three of its characteristics.
  gotÇir v‹whš v‹d? gotÇir nr®k§fË‹ _‹W g©òfis¡ TWf.

35. (a) (i) What is bolting? How can it be induced artificially?
  (ii) Write the characteristics of insect pollinated flowers.
  (iii) What are transgenic organisms?
 (a) (i) nghšo§ v‹whš v‹d? mij v¥go bra‰ifahf C¡FÉ¡fyh«?

  (ii) ó¢áfŸ _y« kfuªj¢ nr®¡if eilbgW« kyÇ‹ g©òfŸ ahit?

  (iii) maš éid¥ bg‰w cÆÇd§fŸ v‹whš v‹d?

(OR)



 (b) (i) Regular physical exercise is advisable for normal functioning of human body. What are the 
advantages of practising exercise in daily life?

  (ii) List any three activities based on 3R approach to conserve natural resources.

 (b) (i) kÅj clÈ‹ ïašghd brašgh£o‰F ehŸnjhW« cl‰gÆ‰á brŒa m¿îW¤j¥gL»wJ. 

âdrÇ thœ¡ifÆš cl‰gÆ‰áÆid nk‰bfhŸtj‹ e‹ikfŸ ahit?

  (ii) 3-R KiwÆid¥ ga‹gL¤â ïa‰if ts§fis ghJfh¡f VnjD« _‹W brašghLfis 

TWf.

  

Answers :

 Part - I
1. (c) Force 2. (c) zero
3. (b) Rate of change of charge is current 4. (d) all the above 5. (b) Carbon dioxide
6. (c) Water 7. (b) mitochondrial matrix 8. (a) Generative cell
9. (b) Aneuploidy 10. (b) restriction endonucleases 11. (d) all of the above
12. (b) Block menu

Part - II

13. The inherent property of the body to resist any change in its state of rest or the state of uniform motion 
unless it is influenced upon by an external unbalanced force is known as “inertia”. 

 Classification : (i) Inertia of rest, (ii) Inertia of motion, (iii) Inertia of direction.   

14. The ratio of increase in volume of the body per degree rise in temperature to its unit volume is called as 
co-efficient of cubical expansion. It’s unit is K–1.

15. The number of atoms present in the molecule is called as its atomicity. 
16. Dilute or concentrated nitric acid does not attack aluminium, but it renders aluminium passive due to 

the formation of an oxide film on its surface.
17. Solutions which are made of one solute and one solvent (two components) are called binary solutions.

18. Playing a harmonium by striking a particular key on seeing a music note is an example of conditioned 
reflex.

19. Endosperm provides food to the developing embryo.

20. Genetic engineering is the manipulation and transfer of genes from one organism into another to create 
a new DNA called as recombinant DNA (rDNA).

21. Cutting down of trees gives rise to ecological problems like floods, drought, soil erosion, loss of 
wildlife, extinction of species, imbalance of biogeochemical cycles, alteration of climatic conditions 
and desertification.

22. Increase in their field of vision and an increase retinal surface help them to collect more ambient light 
during night.

Part - III

23. (i)  Both the astronauts and the space craft experience the same gravitational force of the earth.
 (ii)  There is no weight of the astronauts exerted on the surface of the space craft.
 (iii)  In turn, there is no reaction force exerted by the surface of the space craft on the astronauts. 
  (R = 0). So they float.



24. i) When a beam of white light or composite light is refracted through any transparent media such as 
glass or water, it is split into its component colours. This phenomenon is called as dispersion of 
light.

 ii) Co-efficient of apparent expansion is defined as the ratio of the apparent rise in the volume of 
the liquid per degree rise in temperature to its unit volume. The SI unit of coefficient of apparent  
expansion is K–1.

25. Given : 
 Energy consumed by electric bulb of 100 W = ?
 Time, t    = 5 hr
 For month January  = 31 days
 Number of 60W bulbs  = 4
 60W used for a time  = 5 hr
 To find : Total Energy consumed (in kWh) = ?
 Solution :  
 Energy consumed by 100W bulb = Power of the bulb × time = 100 × 31 × 5 = 15500
 Energy consumed by 100 W = 15.5 kWh
 Energy consumed by four 60 W bulb = 4 × 60 × 5 × 31 = 37,200 Wh
 Four 60 W bulb = 37.2 kWh
 Total energy consumed = Energy consumed by
 100 W+ Energy consumed by four 60 W = 15.5 + 37.2
 Total energy consumed = 52.7 kWh.
26. (a) Caustic soda solution at 150º is added to bauxite ore to obtain Sodium Meta Aluminate.
 (b) Fluorspar is added to the electrolyte mixture so as to lower the fusion temperature of the  

electrolyte. 
27. Some detergents having a branched hydrocarbon chain are not fully biodegradable by micro-organisms 

present in water. So, they cause water pollution.
 We have to limit our use of detergents. Using the minimum amount of detergent while washing clothes or 

dishes will reduce the pollution. It is better to use only phosphate free detergents.
28. The central part of the stem inner to endodermis is known as stele. It consists of pericycle, vascular bundle 

and pith.
 Vascular bundle : Vascular bundles are conjoint, collateral, endarch and open. They are arranged in the 

form of a ring around the pith.
29. (i) Stomata are open in the day and closed at night. The opening and closing of the stomata is due 

to the change in turgidity of the guard cells.
 (ii) When water enters into the guard cells, they become turgid and the stoma open. When the 

guard cells lose water, it becomes flaccid and the stoma closes.  
30. (i) ‘Stimulus’ refers to the changes in the environmental condition, that are detected by receptors 

present in the body. Relevant changes in the activities of organisms to a particular stimuli are 
called their reactions or responses.

 (ii) The pathway taken by nerve impulse to accomplish reflex action is called reflex arc.

31. (a) Gibberellin will cause internodal elongation in rice.
 (b) The rotten fruit will produce lot of Ethylene and the unripe fruits will begin to ripen quickly.
 (c) Cytokinin induces cell division. If it is not added to culture medium, division of cells will not 

occur and the cultured tissue will not show growth.

32. (i) The placenta is a disc shaped structure attached to the uterine wall and is a temporary association 
between the developing embryo and maternal tissues.



 (ii) It allows the exchange of food materials, diffusion of oxygen, excretion of nitrogenous wastes and 
elimination of carbon dioxide.

 (iii) A cord containing blood vessels that connects the placenta with the foetus is called the  
umbilical cord.

Part - IV
33. a) 
 i) When sunlight passes through the atmosphere, the blue colour (shorter wavelength) is scattered to 

a greater extent than the red colour (longer wavelength). This scattering causes the sky to appear in 
blue colour.

 ii) (i) The first stage of domestic circuit is to bring the power supply to the main-box from a  
distribution panel, such as a transformer. The important components of the main-box are  
(i) a fuse box and (ii) a meter.

  (ii) The meter is used to record the consumption of electrical energy. The fuse box contains  
either a fuse wire or a miniature circuit breaker (MCB). 

  (iii) The function of the fuse wire or a MCB is to protect the house hold electrical appliances from 
overloading due to excess current.

  (iv) The electricity is brought to houses by two insulated wires, one wire has a red insulation and 
is called the ‘live wire’. The other wire has a black insulation and is called the ‘neutral wire’.

  (v) The electricity supplied to house is actually an alternating current having an electric  
potential of 220 V. Both, the live wire and the neutral wire enter into a box where the main 
fuse is connected with the live wire.

  (vi) After the electricity meter, these wires enter into the main switch, which is used to discontinue 
the electricity supply whenever required.

  (vii) After the main switch, these wires are connected to live wires of two separate circuits. 
Out of these two circuits, one circuit is of a 5A rating, which is used to run the electric  
appliances with a lower power rating, such as tube lights, bulbs and fans. The other circuit is of 
a 15A rating, which is used to run electric appliances with a high power rating. Such as A/C,  
refrigerators, electric iron and heaters.

  (viii) It should be noted that all the circuits in a house are connected in parallel, so that the  
disconnection of one circuit does not affect the other circuit.

  (ix) One more advantage of the parallel connection of circuits is that each electric appliance gets 
an equal voltage.

(OR)
b) 
 i) Area of copper rod, A = 10 m2 ; After expansion, A2 = 11 m2

  Initial temperature T1 = 90 K ;  Coefficient of superficial expansion = 0.0021 / K 
  to find : Final temperature T2 = ? 

   
∆A
A

 = a D T ;  
A A
A
2 1−

 = a (T2 – T1) 

   
11 10
10
−

 = 0.0021 (T2 – 90)

   
1

10 0 0021× .  = T2 – 90

  T2 = 
1

0 021
90

.
+  = 47.6 + 90

  Final Temperature, T2 = 137.6 K.



 ii) Given
  Frequency of a wave, n  = 200 Hz

 Speed of sound, V  = 400 ms–1

 To find : l  =  ?
  Solution: 
  Velocity of light, V = nl 

 ⇒ l = 
V
n

 = 
400
200

 

    = 2 m

34. a ) 
Deliquescence substances Hygroscopic substances

Certain water soluble substances, when exposed 
to the atmosphere at ordinary temperature,  
absorb moisture from the atmospheric air and 
become moist or pasty or watery.

Certain substances, when exposed to the  
atmosphere at ordinary temperature, absorb  
moisture without dissolving it.

Deliquescent substances change its state on 
exposure to air.

Hygroscopic substances do not change its state on 
exposure to air.

Deliquescent substances are crystalline solids. Hygroscopic substances may be amorphous solids 
or liquids.

(OR)

b)  Homologus series is a group or a class of organic compounds having same general formula & similar 
chemical properties in which the successive numbers differ by a –CH2 group.

 Characteristics of homologous series :
 (i) Each member of the series differs from the preceding or succeeding member by one methylene 

group (–CH2) and hence by a molecular mass of 14 amu.
 (ii) All members of a homologous series contain the same elements and functional group.
 (iii) They are represented by a general molecular formula. e.g. Alkanes, CnH2n+2.
 (iv) The members in each homologous series show a regular gradation in their physical properties with 

respect to their increase in molecular mass.
 (v) Chemical properties of the members of a homologous series are similar.
 (vi) All the members can be prepared by a common method.

35. a) 
 i) Treatment of Rosette plants with Gibberellin induces sudden shoot elongation followed by  

flowering. This is called bolting.
 ii) (i) Pollination with the help of insects like honey bees, flies is called entomophily.
  (ii) To attract insects these flowers are brightly coloured, have smell, and nectar.
  (iii) The pollen grains are larger in size, the exine is pitted, spiny etc. So that they can adhere to the 

stigma.
 iii) (i) Genetic modification refers to the alteration or manipulation of genes in the organisms using 

rDNA techniques in order to produce the desired characteristics.
  (ii) The DNA fragment inserted is called transgene. Plants or animals expressing a modified  

endogenous gene or a foreign gene are also known as transgenic organisms.
(OR)



b) i) Regular physical exercise can give the following benefits.
  (i) It helps to burn calories and brings about weight loss. Obesity can be avoided by exercising 

regularly.
  (ii) It brings about changes in the brain which can reduce stress and anxiety due to production of 

certain hormones.
  (iii) It increases energy levels in the body.
  (iv) It is good for the muscles and bones.
  (v) It brings in a lot of positive thoughts and helps fight depression.
  (vi) It can reduce risk of chronic diseases.

 ii) (i) Reduce use of natural resources. E.g: coal.
  (ii) Reuse the waste whenever possible. Example water from kitchens can be used for growing 

plants.
  (iii) Recycle materials wherever possible. Example (a) Use of treated sewage water for gardening. 

(b) Biowastes to be made into compost.



ÉilfŸ :

gFâ - I 
1. (ï) Éir 2. (ï) RÊ 
3. (M) Ä‹}£l« ghí« åj« Ä‹ndh£l« 4. (<) ïit mid¤J« 
5. (M) fh®g‹il M¡irL 6. (ï) Ú® 

7. (M) ik£nlhfh©£ÇahÉ‹ c£gFâ (°£nuhkh) 8. (m) c‰g¤â brš 
9. (M) m‹ô ãshŒo 10. (M) bu°£Ç¡[‹ v©nlhÃô¡Ëna° 

11. (<) nkny cŸs mid¤J« 12. (M) Block menu  

gFâ - II

13. x›bthU bghUS« j‹ ÛJ rk‹ brŒa¥glhj òw Éir VJ« brašglhj tiuÆš, jkJ XŒî  

Ãiyianah, mšyJ br‹W bfh©oU¡F« ne®¡nfh£L ïa¡f Ãiyianah kh‰Wtij vâ®¡F« 

j‹ik `Ãiyk«‘ v‹wiH¡f¥gL»wJ. 

 tiffŸ : (i) XŒÉš Ãiyk«, (ii) ïa¡f¤âš Ãiyk«, (iii) âirÆš Ãiyk«.   

14. XuyF bt¥gÃiy ca®thš bghUË‹ gUkÅš V‰gL« kh‰w¤â‰F« XuyF gUkD¡F« cŸs jfî 

gUk bt¥g ÉÇî Fzf« vd miH¡f¥gL«.

15. _y¡T¿š cŸs mQ¡fË‹ v©Â¡ifna m«_y¡T¿‹ “mQ¡f£L v©” MF«.

16. (i)  Ú®¤j k‰W« ml® ie£Ç¡ mÄy« mYÄÅa cnyhf¤Jl‹ ÉidòÇahJ.

 (ii)  gu¥ãš cUthF« M¡irL glynk ïj‹ fhuz«.

17. xU fiubghUisí« xU fiu¥ghidí« bfh©oU¡F« fiurš ïUko¡fiurš vd¥gL«.

18. Ah®nkhÅa« thá¤jÈ‹nghJ ïir F¿¥òfS¡nf‰g rÇahd f£ilia mG¤JtJ«, ÉLÉ¥gJ« 

MF«.

19. fU ts®¢á¡F cztË¡»wJ.

20. é‹fis eh« ÉU«ãago ifahŸtJ« òâa cÆ®fis cUth¡f é‹fis xU cÆÇÆÈUªJ k‰bwhU 

cÆU¡F ïl« kh‰WjY« kuò¥ bgh¿Æaš vd¥gL«.



21. fhLfŸ mÊ¡f¥gLtjhš bgU btŸs«, tw£á, k©zÇ¥ò, td cÆÇfŸ mÊ¥ò, mU»tU« á‰¿d§fŸ 

K‰¿Ykhf mÊjš, cÆ®òÉ RH‰áÆš rkk‰w Ãiy, gUt ÃiyfËš kh‰w«, ghiytdkhjš ngh‹w 

NHš ãu¢áidfs c©lh»‹wd.

22. Mªij ngh‹w ïuî neu¥ gwitfË‹ f©fËš cŸs fh®Åah k‰W« f©ghit M»ait msÉš 

bgÇjhf cŸsbjÅš mj‹ gh®it¥òy« k‰W« bu£odhÉ‹ gu¥ò« mâfkhf ïU¡F«. ïjdhš ïuî 

neu¤âš gL« R‰W¥òw xËahdJ mâf msÉš f©iz milí«. vdnt, ïuî neu¤âš ïiuia¤ 

njl vËjhf ïU¡F«.

gFâ - III

23. (i) É©btË åu® c©ikÆš Äj¥gâšiy.

 (ii) É©fy« Äf mâf R‰¿a¡f âirntf¤âš ef®ªJ bfh©oU¡»wJ. mt® m¡fy¤Jl‹ ïizªJ 

rk ntf¤âš ef®»wh®.

 (iii) mtuJ KL¡f«, É©fy KL¡f¤â‰F rkkhf ïU¥gjhš, mt® jilÆ‹¿ ÉG« ÃiyÆš (free 
fall) cŸsh®.

 (iv) m¥nghJ mtuJ njh‰w vil kâ¥ò R Ê a h F « . (R = 0).vdnt mt® m¡fy¤Jl‹ vila‰w 

ÃiyÆš fhz¥gL»wh®.

24. i) btŸbshË¡ f‰iwahdJ, f©zho, Ú® ngh‹w xËòF« Clf¤âš xËÉyfš milí«nghJ 

mâš cŸs Ãw§fŸ jÅ¤ jÅahf¥ ãÇif mil»‹wd. ïªÃfœî ‘Ãw¥ãÇif’ vd¥gL«.

 ii) XuyF bt¥gÃiy ca®thš âut¤âš mâfÇ¡F« njh‰w gUkD¡F« m¤âut¤â‹ XuyF  

gUkD¡F« cŸs jfî, c©ik njh‰w bt¥g ÉÇî Fzf« vd miH¡f¥gL«, ïj‹ SI myF 

bfšÉ‹–1 MF«.

25. bfhL¡f¥g£lit:

 xU 100 th£ Ä‹És¡»dhš ga‹gL¤j¥gL« Ä‹ndh£l« = 100 th£

 fhy« = 5 kÂneu« ( âdrÇ ). #dtÇ khj¤âš Ef®î = 31 eh£fŸ 

 eh‹F 60 th£ Ä‹És¡FfË‹ Ä‹ndh£l« ga‹ghL = âdrÇ 5 kÂneu«.

 f©l¿a :

 #dtÇ khj¤âš Efu¥g£l Ä‹dG¤j M‰wš = ? (»nyh th£ kÂ my»š)

 Ô®î :

 100 th£ Ä‹És¡fhš Efu¥g£l M‰wš = gšã‹ âw‹ × fhy«  = 100 × 31 × 5 = 15500
 100 th£ Ä‹És¡fhš ga‹gL¤j¥g£l M‰wš    = 15.5 »nyhth£ kÂ

 60 th£ Ä‹És¡F eh‹fhš Efu¥g£l M‰wš = 4 × 60 × 5 × 31  = 37,200 »nyhth£ kÂ

 eh‹F 60 w Ä‹És¡F = 37.2 »nyh th£ kÂ

 #dtÇÆš Efu¥g£l bkh¤j M‰wš     = 15.5 + 37.2 = 52.7 »nyhth£ kÂ

26. a (i) gh¡ir£ jhJÉid e‹F ösh¡», ryit nrhlhîl‹ 150°C bt¥gÃiyÆš, F¿¥ã£l  

mG¤j¤âš Éid¥gL¤J«nghJ, nrhoa« bk£lh mYÄnd£ cUth»wJ.

 (ii) ïjid ÚÇdhš Ú®¡f¢ brŒJ mYÄÅa« iA£uh¡irL bgw¥gL»wJ.

 (iii) ïjid 100°C bt¥gÃiyÆš cy®¤âl, mYÄdh cUth»wJ.

 (iv) mYÄdhit Ä‹dh‰gF¥ò _y« xL¡» mYÄÅa« bgw¥gL»wJ.

 (v) M¡iril, iA£uh¡irlhf kh‰¿ xL¡Ftj‰fhf gh¡ir£ jhJit öŒikah¡F«nghJ mjDl‹ 

nrhoa« iA£uh¡irL fhu« nr®¡f¥gL»wJ. 

b. (i) mYÄdh k‰W« »iunahiy£Ll‹ nr®¡f¥gL« k‰bwhU Ä‹gFË ~¥qu°gh® MF«.

 (ii) ïJ Ä‹gFËÆ‹ cU¡F bt¥g Ãiyia¡ Fiw¡»wJ.

27. (i) áy ol®b#©£fË‹ iA£nuh fh®g‹ »is r§»È bjhliu bg‰¿U¡F«.

 (ii) j©ÙÇš ïU¡F« E©QÆÇfshš ït‰iw k¡f¢ brŒa ïayhJ.

 (iii) ïjdhš Ú® khrilªJÉL»wJ.

 (iv) Äf¡ Fiwªj msî ol®b#‹£fis ga‹gL¤Jtj‹ _y« khRgh£oid Fiw¡fyh«. gh°ng£ 

ïšyhj ol®b#‹£fis ga‹gL¤jyh«.

28. (i) mf¤njhY¡F c£òwkhf mikªj j©o‹ ika¥gFâ °Oš MF«. ïâš bgÇir¡»Ÿ, th°Fyh® 

f‰iwfŸ k‰W« ã¤ fhz¥gL»‹wd.



 (ii) th°Fyh® f‰iwfŸ: th°Fyh® f‰iwfŸ x‹¿izªjit, xU§fikªjit, âwªjit, k‰W« 

cŸneh¡F iry« bfh©lit.

29. (a) (i) ïiy¤JisahdJ gfÈš âwªJ« ïuÉš _oí« fhz¥gL«. ïiy¤JisÆ‹ 

brašghlhdJ fh¥ò bršfË‹ Éiw¥gG¤j khWghLfshš eilbgW»wJ.

  (ii) gfÈš fh¥ò bršfS¡FŸ mU»YŸs bršfËÈUªJ Ú® òFtjhš Éiu¥ò¤ j‹ik 

milªJ ïiy¤Jis âwªJ bfhŸ»‹wd. ïuÉš fh¥ò bršfis É£L Ú® btËnaWtjhš 

Éiw¥gG¤j« FiwªJ fh¥òbršfŸ RU§Ftjhš ïiy¤Jis _o¡ bfhŸ»wJ.

30. (i) òw¢NœÃiyÆš V‰gL« kh‰w«.

 (ii) eu«ò bršfS¡»ilna eilbgW« ö©lš Jt§fš mÅ¢ir¢ braš ghijfŸ mid¤J« 

xU§»izªJ mÅ¢ir Éš vd¥gL«.

31. i) Í¥ušÈid beš eh‰WfË‹ ÛJ bjË¤jhš bešÈ‹ fQÉil¥ gFâÆ‹ mrhjhuz 

Ú£áÆid¤ ö©o j©L Ú£áail»wJ.

 ii) mG»a gH« mâf v¤âÈ‹ thíÉid cUth¡F»wJ. ïªj v¤âÈ‹ thí gG¡fhj gH§fis 

gG¡f it¡f C¡FÉ¡»wJ. 
 iii) ts®¥ò Clf§fËš ir£nlhifÅ‹ nr®¡f¥glhÉ£lhš brš gF¥ò eilbgwhkš âR¡fË‹ 

ts®¢á ghâ¥gil»wJ. òâjhf ts®¢á V‰glhkš ïU¡»wJ.

32. jhŒ nrŒ ïiz¥ò¤âR cUth¡f«:

 i) jhŒ nrŒ ïiz¥ò¤ âRthdJ j£L totkhd, fU¥ig¢ RtUl‹ ïizªj, tsU« fUÉ‰F« 

jhŒ¡F« ïilna j‰fhÈf ïiz¥ig V‰gL¤J« xU mik¥ghF«.

 ii) ïJ czî¥ bghUŸfË‹ gÇkh‰w«, M¡Ì#‹ gutš, ie£u#‹ fÊîfis btËna‰WtJ 

k‰W« fh®g‹ il M¡iril Ú¡Fjš ngh‹wt‰iw mDkâ¡»wJ.

 iii) nríl‹ jhŒ nrŒ ïiz¥ò¤ âRit ïiz¡»‹w ïu¤j ehs§fis¡ bfh©l bfho bjh¥òŸbfho 

v‹wiH¡f¥gL»wJ.

gFâ - IV

33. a) i) NÇa xËahdJ, tËk©ly¤â‹ tÊahf¢ bršY« nghJ, Fiwªj miyÚs« cila Úy 

ÃwkhdJ, mâf miyÚs« bfh©l át¥ò Ãw¤ij Él mâfkhf ájwš mil»wJ. ïjdhš 

thd« Úy Ãwkhf¤ njh‹W»wJ.

 ii) (i) Ä‹ Ãiya§fËÈUªJ jahÇ¡f¥gL« Ä‹rhukhdJ åLfŸ k‰W« bjhÊ‰rhiyfS¡F 

óÄ¡foÆš gâ¡f¥g£l f«ãtl§fŸ mšyJ Ä‹f«g§fË‹ ÛJ tU« f«ãfŸ _y« 

mD¥ã it¡f¥gL»wJ.

  (ii) ekJ åLfËš Ä‹Åaš tšYe®fshš cUth¡f¥gL« Ä‹R‰W¡fŸ _ykhf Ä‹rhu« 

g»®ªjË¡fgL»wJ. Ä‹kh‰¿ ngh‹w Ä‹ g»®khd brŒí« ïl¤âÈUªJ Ä‹ndh£lkhdJ 

Kj‹ik Ä‹dsÉ bg£o¡F bfh©L tu¥g¥gL»wJ. Kj‹ik Ä‹dsÉ¥ bg£oÆš 

ïu©L K¡»a ghf§fŸ ïU¡F«. (i) Ä‹ cUF ïiH (ii) Ä‹dsÉ¥ bg£o.

  (iii) Ä‹dsÉ¥ bg£o v›tsî Ä‹dh‰wš ga‹gL¤jgL»wJ v‹gjid msÉL»wJ. Ä‹ 

cUF ïiH v‹gJ xU á¿a f«ã ïiH mšyJ xU á¿a Ä‹R‰W cil¥ã (MCB). 
å£L cgnahf Ä‹ rhjd§fËš FW¡Fjl¢ R‰W V‰gL« nghJ mâf¥goahf tU« 

Ä‹ndh£l¤âÈUªJ ghJfh¥gnj Ä‹ cUF ïiH mšyJ Ä‹R‰W cil¥ãÆ‹ gÂ 

MF«.



  (iv) Ä‹R‰W cil¥ã v‹gJ jhdhfnth mšyJ ifKiw cŸçL _ykhfnth brašgL¤j¡ 

Toa xU rhÉ MF«. ïªj rhÉia¢ R‰¿ á¿a f«ã¢ RUŸ R‰¿ÆU¡F«. Ä‹ R‰¿š 

mâf¥goahf Ä‹ndh£l« bršY« nghJ R‰¿íŸs f«ã RUshdJ Ä‹fhªj¤jhš 

<®¡f¥gL»wJ. vdnt, Ä‹ R‰W cil¡f¥g£L Ä‹ rhjd§fŸ ghJfh¡f¥gL»‹wd.

  (v) åLfS¡F tU« Ä‹ndh£lkhdJ ïu©L Éjkhd Ä‹ fh¥ãl¥g¥g£l f«ãfŸ _ykhf 

bfh©L tu¥gL»‹wd. ïªj ïu©L f«ãfËš x‹W át¥ò fh¥òiw bfh©l f«ã. mJ 

Ä‹ndh£l f«ã vd¥gL«. fW¥ò fh¥òiw cŸs k‰bwhU f«ã eLÃiy f«ã vd¥gL«.

  (vi) ekJ å£o‰F bfhL¡f¥gL« Ä‹rhukhdJ 220 nthš£ Ä‹dG¤j ntWghL bfh©l xU 

khW âir Ä‹ndh£lkhF«. ï›ÉU f«ãfS« th£-kÂ Û£lUl‹ (Ä‹dsÉ¥ bg£o) 

ïiz¡f¥g£LŸsd. Ä‹ndh£l f«ã Ä‹cUF ïiH tÊahf Ä‹dsÉ¥ bg£oíl‹ 

ïiz¡f¥g£LŸsJ. eLÃiy f«ã neuoahf Ä‹dsÉ¥ bg£onahL ïiz¡f¥g£LŸsJ.

  (vii) Ä‹dsÉ¥ bg£oÆÈUªJ tU« f«ãahdJ Kj‹ik¢ rhÉíl‹ ïiz¡f¥g£LŸsJ. 

ïªj rhÉahdJ njit¥gL« nghJ Ä‹ndh£l¤ij ÃW¤Jtj‰F ga‹gL»wJ. 
  (viii) Kj‹ik R‰¿ÆÈUªJ tU« Ä‹ndh£l f«ãfŸ å£oDŸ mik¡f¥g£oU¡F« jÅ¤ jÅ¢ 

R‰WfS¡F¤ âwid tH§F«. ïU tifahd Ä‹R‰WfŸ åLfËš ga‹gL¤j¥gL»‹wd. 

Ä‹ gšòfŸ, Ä‹ Éá¿fŸ ml§»a xU R‰W¡F 5 A msÉyhd Fiwªj âw‹ tH§F« 

R‰W¡fŸ ga‹gL¤j¥gL»‹wd.

  (xi) FË®rhjd bg£ofŸ, Ú® Nnl‰¿fŸ, Ä‹ ryit bg£o, buh£o RL« mL¥ò, Ä‹rhu mL¥ò, 

Ä‹Nnl‰¿, btªÚ® bfhâfy‹ ml§»a Ä‹âw‹ R‰WfS¡F 15 A msÉyhd mâf âw‹ 

tH§F« R‰WfŸ ga‹gL¤j¥gL»‹wd.

  (x) å£oYŸs mid¤J R‰W¡fS« g¡f ïiz¥ò KiwÆš ïiz¡f¥gLtjhš xU R‰¿š 

jil V‰g£lhY« mJ k‰w R‰W¡fis ghâ¡fhJ. g¡f ïiz¥ã‹ k‰bwhU e‹ik 

v‹dbtÅš mid¤J Ä‹rhjd§fS« rkkhd Ä‹dG¤j¤ij bgW«.

(OR)
b)    i) bfhL¡f¥g£lit : 

 fh¥g® j©o‹ gu¥ò A = 10 m2  

  gu¥ò Ú£á¡F¥ã‹ A2 = 11 m2

 bjhl¡f bt¥gÃiy T1 = 90 K  
 fh¥gÇ‹ bt¥gÉÇî Fzf« = 0.0021 K–1

 f©l¿a : ïWâ bt¥gÃiy = T2 = ?

 Ô®î :  
DA
A

 = a D T 

    A
A
2 - A1   =  a (T2 – T1)

   11 10
10
-  = 0.0021 (T2 – 90) 

    
1

10 0 0021´ .
  = T2 – 90

   T2 = 
1

0 021.
 + 90  = 47.6 + 90

 ïWâ bt¥gÃiy, 

   T2 = 137.6 K

   ii) bfhL¡f¥g£lit :

  miyÆ‹ mâ®bt© = 200 Hz  
  xÈÆ‹ ntf« V = 400 ÛÉ–1

 f©l¿a : miyÚs« l = ?



 Ô®î :

 xËÆ‹ âirntf« V = nl

 ∴ miyÚs«,  l = 
V
n

 = 400
200

 = 2 Û.

34. a) 

<u« c¿ŠR« nr®k§fŸ <u« c¿Šá¡ fiuí« nr®k§fŸ

rhjhuz bt¥g ÃiyÆš, tË k©ly¡ 

fh‰Wl‹ bjhl®ò bfhŸS« nghJ mâYŸs 

<u¤ij c¿ŠR»wJ. Mdhš fiutâšiy.

rhjhuz bt¥gÃiyÆš, tËk©ly¡ fh‰Wl‹ 

bjhl®ò bfhŸS« nghJ mâYŸs <u¤ij 

c¿Šá¡ fiu»wJ.

tËk©ly¡ fh‰Wl‹ bjhl®ò bfhŸS« 

nghJ j‹Dila ïa‰ãaš Ãiyia 

ïH¥gâšiy

tËk©ly¡ fh‰Wl‹ bjhl®ò bfhŸS« nghJ 

j‹Dila ïa‰ãaš Ãiyia ïH¡»wJ.

ïit gof â©k§fshf k£Lnk 

fhz¥gL»‹wd.

gof cUt‰w â©k§fshfnth, âut§fshfnth 

fhz¥gL»‹wd.

(OR)

b) gotÇir:

 gotÇir v‹gJ xnu bghJthd _y¡TW thŒ¥gh£ilí« x¤j ntâ¥ g©òfisí« bfh©l xnu 

bjhFâ mšyJ xnu tifÆš cŸs fÇk¢ nr®k§fis¡ F¿¥gjhF«.

 gotÇir nr®k§fË‹ g©òfŸ:

 (i) xU go tÇirÆš cŸs mL¤jL¤j nr®k§fŸ bk¤âä‹ –CH2 v‹w bghJ ntWgh£oš 

ntWgL»‹wd.

 (ii) xU go tÇirÆš cŸs mid¤J nr®k§fS« xnu tif jÅk§fisí«, Éid¢braš 

bjhFâfisí« bg‰¿U¡F«.

 (iii) xU gotÇirÆYŸs mid¤J nr®k§fisí« xnu bghJ thŒ¥gh£odhš F¿¥ãl ïaY«. (v.fh) 

mšnf‹ –CnH2n+1

 (iv) všyh¢ nr®k§fS« x¤j ntâÉidfËš <LgL»‹wd.

 (v) všyh¢ nr®k§fisí« xnu KiwÆš jahÇ¡f ïaY«.

35. a)

 i) 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®.

 ii) (i)  ó¢áfŸ _y« eilbgW« kfuªj¢ nr®¡if¡F v‹lnkh~ãÈ v‹W bga®.

  (ii)  ó¢áfis¡ ft®tj‰F V‰wh‰nghy gy Ãw«, kz«, nj‹ Ru¡F« j‹ik M»at‰Wl‹ 

ï›tif ky®fŸ fhz¥gL«.

  (iii)  ï›tif ky®fËš kfuªj¤öŸ bgÇajhfî« btËíiwahdJ JisfSlD« 

btË¥g¡f¤âš K£fSlD« fhz¥gL«.

 iii) (i)  kuò¥ g©ò kh‰w« v‹gJ rDNA bjhÊšE£g« _y« cÆÇd§fËš ÉU«ãa g©òfis 

V‰gL¤j éÅš kh‰w¤ij V‰gL¤JtJ, mšyJ é‹fis ÉU«ãago ifahŸtJ MF«. 

òâjhf cŸ EiH¡f¥gL« é‹ ‘maš é‹‘ vd¥gL«.



  (ii)  ï«KiwÆš kh‰w¥g£l é‹ mšyJ òâa éid¥ bg‰w jhtu, Éy§FfŸ kuò¥ g©ò 

kh‰w¥g£l cÆÇfŸ vd¥gL«.

(OR)

b)  i) âdrÇ thœ¡ifÆš cl‰gÆ‰áÆid nk‰bfhŸtj‹ e‹ikfŸ:

  (i)  Äjkhd cl‰gÆ‰áíl‹ Toa Fiwªj fnyhÇ czî clš vilia¡ Fiw¥gâš âw‹ 

Ä¡fjhf És§F»wJ.

  (ii)  kd mG¤j« fhuzkhf mâf¥goahd czî c£bfhŸtij âahd« k‰W« nahf _y« 

Fiw¡f Koí«.

  (iii)  clš gUk‹ âdrÇ cl‰gÆ‰áÆdhš FiwªJ ÉL«.

  (iv)  kd mG¤j« FiwªJ ÉL«. mjhtJ cl‰gÆ‰áÆ‹ _y« áy Ah®nkh‹fŸ 

Ru¡f¥gL»‹wd.

  (v)  clÈš M‰wš mâfÇ¡»wJ.

  (vi)  clÈš cŸs vY«ò k‰W« jirfS¡F ešyJ.

  (vii)  ïitfŸ ïja nehŒ¡fhd fhuÂfis Fiw¤J ÉL»wJ.

 ii) Fiw¤jš (Reduce): Ãy¡fÇ k‰W« bg£nuhÈa v©bzŒ¥ ga‹gh£oid Fiw¤J¡ bfhŸsyh«.

  kWga‹ghL (Reduce): å£oš cŸs fhŒf¿¡fÊîfis kWga‹gh£o‰fhd cukhf ga‹gL¤jyh«.

  kWRH‰á (Recycle): fÊî ÚÇid kWRH‰á brŒJ njh£l§fS¡F Ú® ghŒ¢á ga‹gL¤jyh«.




