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Govt. MODEL QUESTION PAPER - 2019-20
X STD / uSSMD Gl

SCIENCE / 91mjlafluico
(Tamil & English Version / @prudeotb wmib s18ld)

Time allowed : 15 mins + 2.30 hours] [Maximum Marks: 75
&meo Slermey : 15 BSILID + 2.30 wewfl 6\IDN&S LDPLIILICTITS6IT: 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.

Ofaimaser: (1) Slmeisg elemasend fung JHFal LSaund 2 6T6MHM aTLMSE SALMSSIS C\GMETETELD.

Sigal ufefled Gewmull LI, HemMs: SevuTaTeuoliLILTeTTILLD 2 _LeTeuinss s flefaasaLb.
(2) Beob (Si6bevg) SHLIL EHLUNEHENT EPEHIOUFHSD SHi&ECHTRBUSHGD WLGGL LWETLESS
Geu6TIT(BLD. LILMBIS6IT UeDIausSNE 6\L6iTdled LILGSTLIBSS6LD:

Note: This question paper contains four Parts.

Sy: Bevsflevmng e Hreti@ Lfleysemens O\&meuorg|.

PART -1/ u&3 - I

Note: (1) Answer all the questions. (12x1=12)

(2) Choose the most suitable answer and write the code with the corresponding answer.

Sy (1) Siemeviggl efevssEbaHSD 6MenLIerllSSaLD.

1.

(2) Wseb euNSsNeT eflenLulenen CoibOSBSI iH6dT GMUIBL6I cflenLuleDeTTD 6T(Lps)s.

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) Bothaandc
IM&E\EL. 676560160 sllda6T LWeTLBSSLILGBDGI.
() BuprLevfletr epetrpmb efils (9p) Buprrevilesr ewimgy Filifwied efls
(8) CHICHM G 2 b3 LMMIT GHM LG (") i HOID S
Kilowatt hour is the.unit-of
(a) resistivity (b)  conductivity
(c) electrical.energy (d) electrical power
HBeoreunLE, LD6wfl 6T63TLIS) TSHEDIMLUI DHE0ES?
(1) 10651 EmL 6T6TOT (=) WOeTaLEE Smebt
(@) Blstr Spbmed (m)  etrSmsir

element emits its radiation spontaneously
(a) Ni (b) Pd (c) Pt (d U
Settetllgengwing sSfussnsmer Oauefluli@ Sneir LMD Sevflold
(o) Ni (o) Pd (® Pt (m U
Which of the following is a triatomic molecule?
(a) Glucose (b) Helium (c) Carbon dioxide (d) Hydrogen
SLDSETITLEUDMIEIT 615 ELPEUST)| ELPEOSFRMI?
(31) GEB&GsTsn (Sp) anfeSlwib
(8) sniuet eoL Sp&emen® ()  emamigeetr

[3]
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5. is an important metal to form amalgam
(a) Ag (b) Hg (o) Mg (d) Al
BU5F55606m6) 2_([HEUTSHSH6060 CEHEnEULILIBLD (LpSHSWIDT6T 2 GeomsLd
(&) Ag (=) Hg (8 Mg () Al
6. The component present in lesser amount, in a solution is called .
(a) Solute (b) solvent (¢)  Solution (d) Colloid
QB SHEDIFEOEL LGS GEDMIHS H6TEY EISHITETOTL. Fan)lenest eT6tTGMIMLD.
(D) sempOLIMEmST ()  sewpLLTesT (8) sewrsed (7) &aLbilb
7. A patient with blood group ‘O’ was injured in an accident and has blood loss. In this condition-the doetor
should effectively use blood group for transfusion.
(a) ‘O group (b) ‘AB’ group (c) AorBgroup (d) Allbloodgroup
eflusg sngewions ‘O’ Quss auensmWE FTHS RHBAGBSS Bs BI6s5 Sl anuGsDE. SbBeneoudeo
SUBSHS BU5S EUNHSHEMI IDHSSIOUT 6\FQISSIEUIT.
(31) O euems () AB euems (8) A Sevevg B (%)  Dlewevisg Euens
8.  Excessive consumption of alcohol leads to
(a) Loss of memory (b)  Cirrhosis of liver
(c) State of hallucination (d) Suppression of brain function
Sle6y&HS LS DGILILIDSSSHETTTE0 2_(HeuTeus) .
(1) s pd (=) B606S60 Hews6y
(8) wnuEEsTHHLD (m)". epewend QFWeOLITE GemMmeY
9. is formed during anaerobic respiration
(a) Carbohydrate (b)~ Ethyl alcohol
(c) Acetyl CoA (d) Pyruvate
SMHINCOEOIT FEUTFSHH6IT CLPEOLD 2_(HeuTeug)
(&) smiGumemamL G (&) 5860 Spe0HaDTED
(8) SdlLemLed Gaim 1 ()  eoLBGOL
10. Casparian strips are present in the of the root.
(a) Cortex (b) _ Pith (c)  Pericycle (d) Endodermis
smeroLimfluledt LI enLa6m Geurfledt u@Suleo snevT LGS
CONTL () 95
(8) eufenssder ()  Si556sMed
11. The soft finely stratified sedimentary rock refers to
(a) shale (b) petroleum (¢) methane (d) coal
eTEUTLILIGEUS) Lplufledt SHieliLimsHed HemIbbgieTem G&m| LDDHMILD STEHSHSET LIRS 6IDETTEHLDIITENT
LImenD SBHSSHM6NTE GMILILISTESLD.
(1) Gewed (@)  ewrComedwib (8) S5Cse0r (%) Bevssi
12. Allfiles.are stored in the
(a)+ Folder (b) box (c) paint (d) scanner
ued GamliL&en GaLlléaLILIBLD &L LD
(31) Gamiys esnELy (®@p) 6wrig (8) paint (7)) eGaeoTT
PART - II / ug3 - II
Note:  Answer any seven Questions (Q.No : 22 is compulsory) (7x2=14)

Uiy : eameGuab 7 eemssensd elenLwellssad. Eeom oot : 22-86@ s LMWILDNS LideverlsseaiLD)

13.

State Newton’s second law.
Bup'L evlletr GevorLmb eflHufewen Fomis.
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14. What are the causes of ‘Myopia’?
SULULMTEme GEMMUIMLIQNSTEN STT6IISHeNSHs Fam).
15. What is the minimum distance needed for an echo?
a8IMeNlE& CHMAILITE GMDBSLILFS E\STEn606) 6T60T60T?
16.  Why does the rate of a reaction increase while raising the temperature?
QeI [Bemevemil HBsMa@D Gug) sfemettullsit Gausld SHPsMaSnEl. eretr?
17. Differentiate soaps and detergents.
G&mLiL| DHMILD 1L TE\z36t0TL WL CouMILIBS 15
18. Write the dental formula of rabbit.
(PWIEOI6BT LISD GUTLILILITLIQEWEDT 6T(LDSIS.
19. What is Bolting? How can it be induced artificially?
‘GLITEDIQIEI 6TETTMITED 6T6TTENN? HSHEMETT 6TEUGUMN) EIFWIDEDSHUITE D615G618SHE0MD?

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

21. How can you determine the age of fossils?
Lems 2 uliil Ligaurhiserlledr &Me0s5ems eT6UeUTN)| S600T8:SL60MLD?
22. A charge of 10 coulomb flows through a bulb in 5 second. What is the current through the bulb?
10 sasyIb WeiTenm LD 5 efibme GBI @ Wetr efleradent aufling LUMUSDE eleufled SigetT auBU EF6LeYLD
LS6TTENTL L SH60T D66 eT60T6017?
PART - III / ug3 - 111

Note: Answer any seven,Questions (Q.No : 32 is compulsory) (7 x4=28)
Uiy : eameCusyibd 7 elemssensd slenLweflssad. Eeom oo : 32-6@ s LMLLDNS Lidevelssaiin)

23. State and prove the law of conservation of linear momentum.
2_h& LMMILML®E CHMUM DL Fanl Hemen AIDUILILGES
24. (i) * Draw a ray diagram to show the image formed by a convex lens when the object is placed
between F and 2F.
(if) Define one calorie.
(i) @elaeosia geimiled F opmib 2F yeteflaernse SemLGw eummeT enaussln®d Gung 2 meunésLL®
NbLISSHSHTET HHT CUEDTLILLD CIEHTS.
(ii) e sGeom suemIwm).
25. (i) How many electrons are passing per second in a circuit in which there is a current of 5A?

(i) Mention two cases in which there is no Doppler effect in sound.

(i) 5 opybwi WerGemiLd LMD @ Weshbleo @ efleme GBISHO UMD eeodLnmesrserlesr
6T6UOT6001156MSHEMI S600TSHBHDBS.

(ii)  Lmlemt eflemerey BHEOLOUM WPIQWING BI6I0T( GHLREOSENET Fam)s.
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26. Derive the relationship between relative molecular mass and vapour density.
RUIL| epevssam| BedmsEGLD b6l SHLTSSHGSID 2_6iTem OSTLITLIen6T 6uheil.

27. How is metal corrosion prevented?
2 _Geong Jifibnensens SBHGLD (penmsens eflaur].

28. With a neat labelled diagram explain the structure of a neuron.
Bupnmesflesr StewibLienLs S&HS LLSSIL 6ot efeur].

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 F, generation are then cross - bred to produce F, generation of pea plant.

(i) What do the plants of F1 generation look like?
(i) What is the ratio of tall plants to dwarf plants in F, generation?
(iil) Which type of plants were missing in F, generation but reappeared.in E;, generation?
(b)  Why is the sino - atrial node called the pacemaker of heart?
(&) &EssILLL LEGSmW LRSS SC OSTBHSILLL 6N6aMesEnsE sienLweflésayLb.
SITW EYBL6WLLI LIL'LT600fl5: 6\FIQUIT6BTE] ST GL6WLLI LILL T6vull&: 611U |L 65T 860U IN6BTLD Q\FUILILILILL &I, SS60T cLPeOLD
é}sm% F, @,pg;s\) &'r_r,gg} grrsnmb' ﬁsuulj]sfmb eewii® F, (@retormb smbge) STeumisensT 2 heunsSug).
(i) F, sreuwruss eeubenn 9581 SbHs60r?
(ii) F, emaduled Gsmemiiw 6bLemL HMID GLOLS STeunmhigeies eldsib ereiten?
(iii) ercueuemas; smeud F wewpéasiuc@ F, smbsduiieo 1Sem@id 2 @meuneug)?
(@) emsBe - SpfEGeomT sam) GLsv GL&ST a6 6T SiPP&SILGSDE?
30. Differentiate the following
(i)  Monocot root and Dicot root
(i)  Aerobic and Anaerobic respiration:
CaumiLn® S(HS.
() o dssames staug Geul LHDID SHesSamens sreur Gourr.
(ii)  smHm SEUTELD DHMID SMTHINEOEON. SFEUTEFLD.
31. (i)  What precautions can be\taken for preventing heart disease?
(ii) Name two maize hybrids rich in amino acid lysine.
(i) Ssw CEMUSET FgNLIGANSS 5B CMHESTETEBLD LPETE\ETFFTSHEMmNE BHLARSHNSHSEDETE Fam)s.
(ii)  emeodlstT AHOCeTT AHLBOLD E\FMIHS BI6HIB LO&HTEGFTET HeoLILUIM CuenSsE6 EILIWIDT ETLPEIS.

32. (i)  Write the features of Nuclear fission and Nuclear fusion.
(ii)  Calculate the pH of 0.01M HNO,?
(i)  Sevsem Nete) LHDID HeWIGHSH BEDETCH6H SETEDDSHEDET 6(LPSIS.
(i) 0.01M HNO, sevpeefesr pH wdiiy sretors.

PART - IV / u&3 - IV

Note: . 1, Answer all the question. (3x7=21)
2. Each question carries seven marks.

3. Draw diagram wherever necessary.

1. Dlewevrigg) eNenasEhHGLD efewLulefgsea]b.

2. pee\aun(p eflevTmeNH@LD eI LDSLICILICTITES6IT.

3

Siny:

. GgemeuwinesT GLis6rlled LILLD euemrs.
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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(b)
34. (a)
)
(b)
35. (a)
)
(b)
8
1. (d)
4. (¢
7. (a)
10. (d)

(1) umuded NBevws samis.

(ii) Speusdeir 2 evoremp Qe efifley WwHMId CHMOY Ceulin efifiefene SeTefABL GFnHEDETTEOW
eserfleunest LILSGIL6tT efleurfl.

(OR)

(i) A source of sound is moving with a velocity of 50 ms™' 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™).

(ii) Calculate the velocity of a moving body of mass 5 kg whose linear momentumds 2kg ms™'.

(i) @ @69 epeownerg 50 el ' HemsGoaussde @uie Beneouled 2_aTer CaLGHT CHNES BEmEDS
GaL@mImed 2 eulLEL @60 cpeosdett dPieeustrerrmerigy 1000 Hz Op@b. Sibg @6d
eLpeoLDTenT) U6y Bemeouded 2 eimem GaLGmenT 6L sfevdld AFevayd GLTE 2 6wrgILGLD CHMDM
Sifieeussor asiren? @edulsir SewsGausib 330 e ).

(ii) 5 8.8 Benmweter OUTEOeTIETNI6T CHICHTLG 2 HED 2 &.8 el eefled, Sigett HeweGaussms
SHTSHHBS.

(i) Calculate the mass of 1.51 x 10** molecule of H,O.
(ii) Calculate the moles of 46g sodium.
(iii) Calculate the number of molecules present in the'36g water.

(i) 1.51 x 10* epevéssami Brilesr (H,O) Bevmenwis; seois.
(ii) 46 & GameWISS6tT GLDTEOSHENETE HTCIUIS.
(iii) 36 & Brfleb 2 et eLpeLG:FRMIGHETEHT CTETITENTGHEDSEDU SHTETTS.

(OR)

Write notes on various factors affecting solubility.
SOISMENETL LMHSGSLD LisoGeum) smevofigemenLl LD GHILIL| euenIs.
(i) Why are thyroid hormones teferred as personality hormones?
(ii) Define triple fusion.
(iii) Enumerate the importance of forest.
(i) emsIMIG QDITGLONETEHET 65T *SHEHENID ADTIGLTETSET 616N HeDPSEHLILGH6TmET?
(ii) ‘epefiementrey’ = CuenUIm).
(iii) sm@sefer waBuggeub LHM sams.

(OR)
(i) ~List outany three parasitic adaptations of leech.
(i)~ Natural selection is a driving force for evolution. How?
(i)} SiewLued STERTILIBLD RLB6toTenl HEH6UMLILGET (TenaIGIEHILD ELPETTIENEDT 6TDE)S.
(if) ufewmmbsdhanes 2 hg) eenawins Suhenas CsiTey 2_6TeTgl. ereueunm)?

* % Kk
( Answers : )
PART -1
Bothaandc 2. (c¢) electrical energy 3.d U
Carbon dioxide 5. (b) Hg 6. (a) Solute
‘O’ group 8. (b) Cirrhosis of liver 9. (b) Ethylalcohol
Endodermis 11. (a) shale 12.(a) Folder
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13.

14.

15.
16.
17.

18.

19.

20.

21.

22.

PART - 11

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=mxa

Force = mass x acceleration

(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.

The minimum distance needed for an echo 17.2 m.

Increase in temperature provides energy to break more bonds and thus speeds up thereaction.

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; Na*.

It is prepared from animal fats or vegetable oils. | It is prepared from hydrocarbons obtained
from crudeoil.

Its effectiveness is reduced when used in hard It is effective even in hard water.
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.

2 0
(I17.C o PM 2 HY),
Treatment of Rosette plants with Gibberellin induces sudden shoot elongation followed by flowering. This
is called bolting.
A - Exine
B - Intine
C - Generative cell
D - Vegetative nucleus

(i)  The age of fossils is determined by radioactive elements present in it.
(i) 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 (C') dating method :

(1), "y This method was discovered by W.E. Libby (1956).

(ii) Carbon consumption of animals and plants stops after death and since then, only the decaying
process of C'* occurs continuously.

(iii) The time passed since death of a plant or animal can be calculated by measuring the amount of C
present in their body.

10
Charge Q = 10 C, Time t = 5 s. Therefore, currentI = %:? =2A.
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PART - I11
23. 'The principle of conservation of linear momentum states that

24.

25.

“There is no change in the linear momentum of a system of

Uy Fo Fg ViV,
bodies as long as no net external force acts on them” '9 m, 1119 njj) “9 m, |
. . . A v wWw'we oL .
Let us prove the law of conservation of linear momentum with
the following illustration:

Conservation of linear momentum

Proof:

Let two bodies A and B having masses m and m, move with initial velocity u, and u, in a straight line. Let
the velocity of the first body be higher than that of the second body. i.e., u >u,. During an interyal-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 v, and v, respectively.

Force on body B due to A,
F, = m,(v,-u,)/t; Force on body A due to B,
F, = m (v-u)lt
By Newtons III law of motion, ; Action force = Reaction force
F, = -F,
m (v-u)/t = -m, (v,-u)/t
myv +my, = mu +mu, ----- (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 momentums proved.

i)

ii)  One calorie is the amount of heat energy required to rise the temperature of 1 gram of water through 1°C.

i)  Given:

Current] =5 A To find : Number of electrons
Solution : passing per second,
= Q for5A,n="71
t
Charge of an electron, e =1.6 x 10"’ coulomb ; Then 1 coulomb = ﬁ electrons
6%
i.e.,1 coulomb =6.25 x 10" electrons

For 1 ampere current, no. of electrons will be 6.25 x 10" electrons. For 5 ampere current,

itis =5 x 6.25 x 1018 electrons = 3.125 x 10" electrons

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

1-Q [." Q= ne]
t

Where e > Charge of electron which is equal to 1.6 x 107 C; Q is ‘n’ no of charges i.e Q = ne

ne Ixt 5x1 5
Heret=18, = 1="¢ o, = XL o 2 _ 2
cre = : =n B 16)(10 19 16

Number of Electrons, n = 3.125 x 10" electrons.

x 10Y°
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26.

27.

28.

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.

Relative molecular mass :

(1)  (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.

(i) 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.

Mass of given volume of gas or vapour at S.T.P

Vapour Density (V.D) =
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

Mass of 1 molecule of gas or vapour at S.T.P

Cancelling #’ which is common, we get V.D =
Mass of 1 molecule of hydrogen

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

However, since hydrogen is diatomic VD =
Mass of 2.atoms of hydrogen

_ Mass of 1 molecule of a gas or vapour at S.T.P

V.D

2 x Mass of 1 atom of hydrogen

Molecular Mass
2
.. 2 x vapour density = Molecular Mass of a gas; »Molecular Mass = 2 x Vapour density.

VD =

Methods of preventing corrosion :

(i)  Alloying: The metals can bealloyedito prevent the process of corrosion. E.g: Stainless Steel

(ii) Surface Coating : It involyes 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.

() Anodizing It is an electrochemical process that converts the metal surface into a decorative, durable
and corresion 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.

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 NissI’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 : RS g
. . . . Dentrites ¥ 3
(a) The axon is a single, elongated,slender projection. The end of axon . [
terminates as fine branches which terminate into knob like swellings .

Nucleus
called synaptic knob.

Cyton
Axon

(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 NodsON /v
which is further covered by a layer of Schwann cells called neurilemma. i
(d) Myelin sheath breaks at intervals by depressions called Nodes of Ranvier. i
The region between the nodes is called as internode. Myelin sheath acts sheath
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 on e d o

next neuron is called synaptic junction.
Structure of Neuron

(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 F, generation will be tall.

(ii) The ratio of tall : dwarf plants (phenotypic ratio)will be 3:1 in the F, generation.
(iii) The dwarf plants were missing in the F, géneration but reappeared in F, generation.
(b) (i) Thehuman 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 muscleto contract.

30. i) Monocot root and dicot root

S. No. Tjsqlw ~ | 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:
@o. Aerobic Respiration Anaerobic Respiration
1. Organic food is completely Organic food is
oxidised with the help of oxygen. |broken down in the absence of oxygen.
2. Glucose is broken down into Glucose is converted into ethanol or lactate.
carbon dioxide, water and energy.
3. Lot of energy is produced Very small quantity of energy is produced
It is a complex process and occurs | It is a simpler process.
in three major steps.
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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.

1)  Physical activity : Regular exercise, walking and yoga are essential for body weight maintenance

1i1) 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 Nuclear fusion is the combination of
heavy nucleus into two smaller nuclei is called | two lighter nuclei to.form a heavier
‘nuclear fission. nucleus.
2. Can be performed at room temperature Extremelyhigh temperature and

pressuréisneeded.

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

4. Fission leads to emission of gamma radiation,” |\Onlylight and heat energy is emitted.
This triggers the mutation in the human gene
and causes genetic transform diseases.

ii) [H] = 1.0x10*

pH = -log [H']= -log [1x 107
pH = -(log, 1-4log ') = 0+4ixlog = 0+4x1=4
pH =4

PART -1V

33.(a)
i)  When the temperature.is kept constant, the volume of a fixed mass of
gas is inversely propertionalito its pressure. P u 1/V

Real Expansion
Apparent
Expansion

PV = constant

ii) i)  Theliquid whose real and apparent expansion is to be
determined is poured in a container up to a level. Mark this =5
level'as L,.
ii) . Nowsheat the container and the liquid using a burner. Initially, a b
the container receives the thermal energy and it expands. r ﬁ
iii) ", As a result, the volume of the liquid appears to have reduced. % / B ed
Mark this reduced level of liquid as L. “"i&/ Liquid
'}

A

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

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

vi) The real expansion is always more than the apparent expansion.

Real and apparent expansion of liquid

vii) Real expansion = L, -1,
Apparent expansion = L, -1L
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(OR)

(b)
i)  Solution:

When the source is moving towards the stationary listener, the expression for apparent frequency is

v 330
n’ n; 1000 = |55 =n |2

—v, 330—50
[1000><280]
n = |[————
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

‘ Y ln o[22 | sasas = 73684 1
"7 vy )" T(330450) ¥ TR

N

ii) Solution :
Linear momentum = mass x velocity
linear momentum 20

Velocity = =7 =04ms".
mass 5

34.(a)
i)  1.51 x 10* molecules of water
Molecular mass of H,O = 18

Number of molecules of water ~ 1.51x10” 1
Number of moles = - = -5 =— =0.25mole
Avogadrosmumber 6.023x10~ 4
Mass
Number of moles = =0.25 = mass /18
Molecular mass
Mass =0.25 x 18
Mass=4.5g
Mass of the element 46
ii) Number of moles = — =2 moles of sodium

Atomic mass of the element 23
iii) The moleculat weightof H O =18
Thus, 18 grams of H,O 1 mole of H,O
36 grams of H,O 2 mole of H,0O
1 mole of HO 6.023 x 10* molecules of H,O = 1.204 x 10** molecules of H,O.

(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) Forestsareanimportant componentof our environment and are dominated by microorganisms,
flowering plants, shrubs, climbers, dense trees and provide.a vast habitat for wild animals.

(i1) Forests also contribute to the economic development of our country.
(111) Forests are vital for human life, it is a source for aswide 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 modificationsiin 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.

i), '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)  Theoccurrence 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 variationis 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.
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1 epeosgam) eurm (H) Speflulledr-Benm
2 x 1 emamLgezett Sewvisfledt Bemm

Spefl LGS = (1)

1 epevsssnm) e () Spefluflsir Beom
L emamL yez6tt Sigwisflett Bemm

RLIL| epsosgam) Bemm = ..(2)

U epeossaml B
2
(iX) &IHE8s OLmES, 2 X Jbefl L5 = aumyy (1) Speflufisir BLIL| epevssam) oM
(C))
RUIL| epsoddam) Beom = 2 X Spefl LTSS

(viii)gweirun® 2-23 1-60 1NBuiL, Spefl SiLiisS =

27. 1. 2 Ceorss Se0MaILITESS60:
2 _GeuNBIRISENEIT 6TGMTEILITEITN)| H60IHE] HEVMEULITES6D cLPEOLD, HHLDTEsISenS HBE&HSE0MLD. 61.5IT. HITHLILNS ST
SmbLy.
2. yplurlenU L, &ge:

2_GeonsaHen L&) LITGISTLILS 60606l Lpgiged HLDNesIgemns SBHGLD. SH60 eUeHHHETTEU6HT

Sl BISWEINLD Lh&5e0: SHDLN6T 58] SHISSHNS L6 (LPeVMLD L SFaUSDES [HTELPEONLD Lpgiged 6T6dTm| GILILIIT.

S). eTpeomd Lpa&ESe: R 2 Coonssms LHODTH 2 Geons:sdett GLDed, LNGTFTISHE eLPEOLD LpgEHeD
LI6BTLPEOITLD Lp&iB60 Db@LD.

8. GamLrsse: 2 Geonssdett Uplunlieny, et Gaudeflemensaflstr cpeold, Siflibmesr erditieTemgm
LDMHMILD BELP6Y SpBETLITESH6D ShGLD. SN ilesiid @bs WpenD&ES LWeTLIGSDS).

. GazCar(® urgisriy: eefldsd Sfbnesid HewL|d 2 Beonssms SHLBETMLISD, LINGISHNEs Geustorioul
2 Geoonasemss CasHGaMLISGaID 6O&Ten®, Wt God elamensd 2 LLBSHSHIWD Bowhe CaHs585TH
LINgISNS560 Sh&LD. Beusilemenruiled ererfldsd AHfLBLD 2 Geonsd Suwins 2 Ceonsid ereorLILIBLD.
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28.  1Bulumeit eT6ATLIS] SLRSEHMEILD PN LIGSHED6E C1SHTETITL ).

1. em&LLmedr
2. 66w enILB&6IT LDHMILD
2. Op&gmedtt
1. ensLLmesr

(1) emsLLmelr eT6biLg) 61F6d 2 LoD Disvevg OWMGHAGWITEST 6r6dMID HEWPSSBLILEBLD. F6T LD
2 I'&mefled emgl GLMNenmad Brblwjeter LGS BuyCrmiemnaid el6iin SHeMP&HSILGEDG. BSET6T
Slertsled WM GiseaeT BILDLIU|6ToTen. RSTHIBETHET [BFld FISH6TSH6 eTevILILIBHEITMEDT.

(1) Gayb MM E1F6d MHieTTEMILIL|GETTET il GLngmesori i, MGLNGETDSSIT, ewe0CETGFMDSST LDHMILD
sTeroTGLIML N6 6uemeDLILN6oTEBI60 SphBUlemeu|Dd ewFLCLTLeTTEsH60 _6iTerent.

(iii) BupomesrseT LGLLEDLWID — Sedtemwipmener.  enFCLTIeesSenenGar  Lied . ‘Hiewr SemLpasit
SMTTLILIGSETDET. SHem6U 61560 2_1L 60565 QULAILITE [BILDL| STETITL6086M6IT (LPEITERILD. LN6ITENILD HLESIUSDES
2_ge|fetTment.

2. Qe enrL(Dser:

(1) 6ws6d o LeogHeir Oeueflliypons LGN SeEs LGS :

STETLILGSETMEN. Q606U HIDLS STETITLEOSHENET DSLLTENET CHMa&sa.dmasi:Gasr . - :

i

HLEG|S6TM6DT. T
(i1) 9 mEODY OFeosefed BMmHE DLILGLD FLOGDEHSHE6T 2_6Teurhids eLaG” - b _Levib
S\BMETEHLD LITLILN6W6sT HBSHLDNESB6ITDe6UT. Spéeein

3. gy &emer:

(1) opsenes eetiug Seollgs, HeTomer, 6IDEEOIW  SHEmLIL SHGLD.
Spsanesiledt (WpRellILIGS Hiewrenfwl SenensemmaliAflbg G GLTeiTn Gyebrefifisir
“Aesligs GLID” LGSHTTS WSS e

(1) Spseanesiiesr Nemmeoom  Feuey, SH&HBEVIEICOLDIDN. GTEIIMID,  EWEFL G- oo
Lmiemn&d,  Sp&GeumNennFd  eSIMID  HMPSHSHILGD.  Geweu 2 e
STETTL60SHEWET 6WFLLMevled Gbbg TBSSHIEF E1FE0BITM6UT.

(iii) Opsevmefledtt GULOUDID  @@H - LUTHSMIL 2 empwimed  Gumig- Dpsemeir

oL . . . . 5 . Bmess

SULL@6Teng). Beueyemm emDIeDledT 2 ewm eTeuTLILIBD. Geubniedt PrerLES
GLMHLIMLD 61VEUITET EIFEOSETITED. SHeTT 2_EHMUITED LIGISMSSLILGSDE).
Seuejemm Buyfe1eobipm eTeutLILIBLD.

(iv) emwwedlsir 2 _ewm OSTLTESUITES 606060 GMIILILL BemL6\6uerfgEnL6iT HeMHHHSBDE. BHbd BewL-
Qeueflaer Gredrefiledt 5SS TOTLLGRTDE. B8 HEVISHHEHHS BOLCW 2 66T LGS Hemeflent Ll
LGS elerlILGSDE.

(v) emwwedleit 2_swmuinens @b LIMHISLIL 2 6DDINSE O\FWEOLLD [BILDL| HTETTLEOS6T L5l cNewreuna sHLg-
SULL 2 56185

Sevrriien:

(vi) @wm Bupmnefllss HAevmligs GWID LGSHGSD WLHODT®E BupTmelle CLewnmer Senemmuibd LGSHHESLD
SenLulsgeter GemLeeuaflll LGS HevrLigs Qenesvoralll LGS eTemLILIBSBDE.

(vil) . Bupomelledphba SHeucoser OHODI®H Buplmaed SLSSLILGE dHemmlgs WL LGSl
QeefilL@ESsILGLD  GeudLIOLINEBET  cpeodns  HLOUNEDSs. SeauGaudueunpraer  BuyGom
LITESTENOLILLITSHET 60608 [BILDLIETTTE) SLESSH6IT eTeoTLILIGS6TmeDT.

A B

BupomesT SlemLbLiL

29.91) 1) F, sneunmusser grisst aLHEDTEnIL GUITEO Qi@ LISTITLIMGT 6BLEDLE STEUITRISHETS STEOTLILILL6IT.

%)

i) F ) FB5HUT6d 3 EVBLEWLS STOUNTRISHEBLD (B GLEOLS STaUTIPLD SWLESF!. LimsEsnHm eAdsd 3 : 1
Beoimsas eABHD 1: 2 : 1

iii) F 6b @LewL smeunbd wewmasiur® Fed smbsduled G 2 meuneng).

(1) weflls Gswib WEWTEIRES EuBEDWE BFHSE. QFWSH Henauled SHTewilL@LD AnUL LGSuime
enaGeorm e flwied sem (SA) @swd HEHHRIGMSS FusESHNg. B e arfi seufld 2 et
GLDHELIHEhFenTS GHieweuiest (HBHL SHTeTTLILIGSDS.

(i1) SA semeunesg) GMHLIMLD H&TMID SPUDLD SNISUID ST ILGHNS. B! 61D606Nl Hews Hflenipaeneo
SpHeuIG).
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(i) SA semanens SFwsSs CUsvCLESINS OFWLOLEGSENG. aoleafle @& SFWS SlQUIL|SHEHEHSTET
Ll6tT GTetoTLewevs CHMOMIENSSH BHWS Senasafilen &(Hoas5mesS SNBSS

(iv) eweGeumm errfluied semielleN b STettTc0&6T SHemeosemnaLl Lefl cueog) HMID B &) el seulTeemerT
S(HMHIGE O\FUIUSET eLPevLD BISSLD Sbifle@&EGeom e\euetrLfla@eon SoLilesr sufluins e\eustorL M SeTaensd
2 b8s seeTILGSDS).

30.0) em al5Hmes sraur Caur wHmIL B ellSSmers sraur Gaur

. eTevr Slasaer BmalsHenevs reur Ceurt o algdmes greuy Cair
1. MF6VE HHEwMS6NT6sT [BIT63TE (LPEMEDT EDEFEOLD LI6O(LPEm6TT 6MEFEOLD
6T650T6001 5618
2. GaLbLIwILd SneTLILGESNG| (@TetrLmid Beweo | Hmevrll LiLefedemen
auenTigufiedT O ILIMPS;) DU GLD)
3. BevorLib [Beweo euenigdl | 2_etor(® B606m60
4. 195 Siebeos CIDLHELEOT | SO o_eior(®

ii) srHm Heursd WHMID HTHBlvEOT Haurgw Caumum@

STHM]| HFeurgFLd STV HOITEFLD

1 2_euTeuTenTs) Shserdlzzett 2_gefluimed Sp&erdlgzett 2 geflufleveonped 2_erey HemsssLi

WPWOUGIDTS Dhderdlz2& 600 ewLESH 6NGSDE

LGS

©_ewIeUTeE) STLIETENL Sh&Hem&®, BT HMILD
SbHpeons; IHHUILGSADS!

GEHEHBHTEMTEE)| 615,H60TTeoNSHLD Be0sGLT6
Db&eYd MHPLILGSDS

058 GMMHS 6Na] SHHMEd 2_MHLISSLTSDE
SMDJle06OT &EUTELD eTerfll LpemmUufed
HEOLOLNISMS)

3. | i8s Sieney SpHmed & HusSundng,
4. SMHM| FEUTFLD eLpedim) LiprBemevsserfled
HEOLOLMISDE)

31.0) S Bl L 2 ewrajpenm:

(1) oeomeuresr &Geormfl  O\&HMeTOIL, 2 cwrellement 2 _L6\&M6ToNE0, [BE®MEYDOD ST WLHMID HBs
E\BITEVEIVLIITED CIGTETIL. D.6T0T6Y EUEMSBHEIT, GEMMEUTen STTCLTHamLCILB&6T DHMILD FNSHMTesT 2 L]
SpBWaIDEDDE GHEDMEITS 2L OST6TERSH60 GLTETMEns) [HD 2 6mrey pemdmuiled GomEGTsiTer Geuetorioul
LDMHOMBISEOTTGLD.

(i1) SBmeney Beomeymns LiOAGTRLIL SisleoradsT (PUFA) Q\ametor 2_etre) HieudlLIDTEISTGSLD.

(iil) BMEFSHG WSS O_WIEYSHET, LIPMHIGHET, STUSHSET, LISD, SH6oiDmissT HOID Do LLETHET HDSH
SlenTsiled TSI O\SHTETEBSE0 CHEMEUUITENSTSLD.

2L e Qaweurser: HreTCGsMMID 2 LHLuihd FuIged, BLSSL WwHmID st Gumeiipeney 2 L6d

sTemLenWILl LTMDHLLSDE AHSSWMeUFILIDTEN QR6TTDTETTSTGSLD.

SlgemwlL{BSSID Curmaraamer SalfS5s50: SLEOSQDITE LIHE&S60 LDHMID LenaLIipssemed SefliTes Geuetor@®LD.

i) cme0dl6T 68T HBBeTT MHleold O\FMIBS SeoLillest Wa&TE Garmem pamser: (1) yGmmiges (i) §68 HmID
(iii) oeorm.
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32.()

Sigmsawm Slerey SI@iss® Peewey

SN JIESH&HHSHSHET Leteybm BCeosner | Sretor®  SCOSTEN  SIEWSHSHBHSHSHET  BEHENHS)
SIEVSHHHSHSHENME  DMMID  BHDE]  INTWSHE(H | HEUTLDTEIT HEW)|&:E[HESEITE LDTMILD [BEHLDE HNSISHSTH

ey eT6iTMEMLPSBILGSME). BoLD6 DIEW)&HEH SEneuue) ererILBLD

Siemm ceuliLBeneouiegd SrbBspe) Bap&EsaBlD | Jlgniss® QeneureilbE 2 Wi SeuluBened WHMID
SWSSLD CFHeme

Speourm,  1SLLT DOMID  SDTE  ETHSTEET | Sh6e0LITE SPNG6T, UMl TedTa6iT LDMHMILD

eeusrflwmaesTment BuyliefiGenmsser eeuerflwindeiimeor.

SIE)|5E([H Nerrey SITLDIT& &8T&emer | QeuliLApLd @erflujd 2 LIpLILIESesTmeDT.
aeuefluiGeusmed Peweu  wedlls  Betramemens;
glTevorig LDILIUIED LDMDHMSEMS 2_6T0TLITES LITLDLIENS
GHMUSEHEHESS STTCTTLDNSG HeMDSMS).

(ii) [H] = 1.0 x 10+

pH = —log [H] =—log [1x107]
pH = —(log,1—-41log10)=(0)+ (4 xlog 10)=0+4x1=4
uss -1V

i) mpr eeiLBemeoulsd, @ GMULILL BewmulenLul eumefeir (WSS Sisueumu|efledr LTHLOEISHES eTHTE-
Baefled Semwu|bd. P o 1/V
ii) 2 ewrewio eeuliL efifley HmMID CGambm SeuliL sfifleflenenr sewTESEaISDHBTET GFTSHEM6NT.

(1) e etrem QeuliL sfifley HMID BTH Ceulin 6fifley HevoradL Geuetorioul
Srausdenent a1 meaeveuiled BILIL CFIFHENETENILI CISTLHISHEOILD.

9_600TemLD

euliL efifley Gambp

. . . . . C o 6eutiLr eflifley
(i) Suewnwsg 6smeTseefled 2ceater \Sreusdest Beweoewws L, eteor

GMSG|5HE\STETETEOITLD. H L
(i) 9Iwe® oesmaseven O Sreusdemenr  GLHEFaMPIW  LILSHO Z:If‘

SLIQU|eTereuTn SeULLLILGSSLILGSDSI. '
(iv) Qfg,rrL&';&;_i’,Qd) G\&.',HQTJ:GDGUITI'G.MQI QeuliLl éb@g)ma)l.;l QT sfifleuemLuLb. P H L s

SILCUING| STeuSS6tT LIGHLD6NT GeDMaNSN&HS CHTeiTmILD. { ‘ Syaud
(V)  8uewunws S Benevsnw L, e @msgisasmsieTeonLb. 7
(vi) Gy AeumiLGSEID Gurg Sreunrerg effeuemLdng. SHCUTE

Bregdet Beneoenw L, e6u1é &1l681861smeTeaneomnLb. b
(vi)) Beweo, L) wpmip L, & @ewLGuwner Gaupun®G Gsmbm eeuli

efifley ereoreyd, Beweo L, wpmid L, SewLGuwnesr Gaupun@ 2 ewrsww eeuliu efifley eemeyd

SNOPESLILGEDE.
(viil) eriGumgID 2 evoremip OeuliLt efifley Gambm SeuiL efifleney 6L HHP&LNE SHBHSLD.

2 _cvoremip eeuiu efifley = L, — L, ; Gsmbm e efifley =L, — L,

(OR)
v 330
i r_ n . —|———|n
by @) =TT 1000 = (3357
[1000><280]
= |——|; n=848.48 Hz.
330

@60 epeogBeit 2_svoremipuinent Sidiereustor 848.48 Hz. Sp@ib. @60 epsoibnens) CoHl@meny 6B efeods
\FeosDBLINGI 2 6iTem GHMDD ST \eucttrendfihanens: FLoeTLIME.

x 848.48 = 736.84 Hz.

n’ = 4 n—=—|———
[v—vs] [330+50
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(i) Siey:
SI6YS6IT:
Beom (M) = 5 68
GEBI&GHMB 2_hab (p) = 2 &8 15 el !
&SIID : CB1ECHTLG 2 Hs (p) = Beww (M) X HensGeusd
CHT&ECHMLB 2 B  2() 1
SemFGeusHd = Beom =75 = 0.4 15 efl
34.(a)

i) 1.51 x 10* epevseam B

Biiletr epevdisam Beon = 18 &

. o ) epeosaapiseaten aemenfidens  1.51x107 1 o0 .
Gmevserfletr erevorevnflaemna = S ——— = 6023x10® 4 Y 5 @uwmeo
Bewm = GLbmed X eLpevdsam)

Bewm ==0.25x 18 =458
6w, 46
ii) Gwmevaeafetr erewrenilaena = @—D = — =2 Gwmed
Sigw) Beom 23
iii)  epevssamisefeir eremL H,O =18
Geyd, 18 Symb HZO = 1 Gwmev HZO
36 &gmapresr H O = 2 Gwngyreir H O
1 Goneyesr of H,O = 6.023 x 10* epevésamisefiLesr H,O = 1.204 x 10** epeosssam H,O.
(OR)

(b) @ seraunmeaier samiHpenes epetin) wWaSL Sngeniser Siomeslsdemen.
SHemEUSEITTEUEDT:
1. &eoIeWNGBET DHMID SHenILILITEl6I S65TewD

2. QeuuBeneo
3. Siwssb
1. senrCum@eT WHNHID Senrliurefler SeTento:

(1)
(i)

(iii)
(iv)
&)

(vi)
(vif)

SEDIHMEvT60; HEMILILITET LDHMILD HEDIEWLIMBET6 SHETTenID (PSS LIk UBHSMS).

BT EWLIHLDLITETEHLOWITEN EILIMIBL BT HENIHESD HETEMIDEDU! E\SHTETITQHBSTEID, 6o EWIMBETSHET
Biiled sewreudeoemen.

BFMEMB 55 HEOTEILIMIHLS6T 253 SHewILILIMEsl60 Hewrfmg) eTetTGmLD.

SO ELMIBEHSHSLD SHDILILTENISHGSD SBenLGW @MHMIEHLD SMewTlILGD CUTEISTeN H6nIs5e0 Bapsmal.
(peveuTEYMILD BHFTLDIRIGST (pEmesTeNILD SHewpLiLimesmest Hifled ererllfsd Hewrdmg.

ApemesTayDNE GHFTLDIKIGET (LPeweTTayDTs: HenILiLITesled ererfldsd senTSna.

SHETITEL (LPEWETTEYDITE BHTLDMRIHET (LPEwEUTRYM| SHEWILILITEeYID, (penestaymid CHFTLDMISET (LPEDEsTEYDIT
SEOILILITESEYLD Hemreusieoenen.

2! Qeudiuflenev:

(1)

(if)
(iii)
(iv)
(v)

oungieuns eeliLBsme dHPafasd Gung Bio sevaluneflsds el ewnmeflssr sHepSmest
SiBsflesSna).

QaIliL&asTeT AFwepenpuied, MailiLBsne SiBsflaEbCUTE smidner Sidafasnsg)

QauliL 2 151D Q\FweodpenmUed AauliLBened SiBsiflaEEUNE SmIBDEiT GDEMS.

Sreusdett euliLBenevenl SHB&fleGDEUTZ eumeflel &amISHmest &GanSna.

Sreusdett eauliLiBemed Gemmuld Gug) eumueilest senISmest HBsfaSme).
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3. Siwsdsw:
(1) eanMussmeT SHEOIOLNGBETTS 6Tl Hren  Heorgeoseilsd WLEED HWSS5Hehr  slewerey
GSNMUIINLES55565M18 B(HSHEGLD.

(i) Sradiwsssms JHdafaad GuTg R Srausde amyeler serSnet JiBslsSng.

i) e»sIMUG eDnTGLIEISHET 2 _L6d, LDEUTLD LMHMID SHEHenLD suaTiddufed wpsSWILI LIRISTDHMIEUSTE0, SLEHEmLD

QDMTGLDTEITS6IT 6T63TM)| HeWLPSHSLILIGS6TMEOT.

ii) (1) smamsdleGUTE 2 Led OFsdeonenis BIIB CABSENIHHMET 2_HAITHSSDE.

(i) LOB> BONFOFOHET FHEOMOLIDW HDLBLHOULTT R 6T BEVEFEFE0 HETLSHGIL6IT SED6THS)
SrLenLbw neGaMLenLs Combmielsdns.

(iil) OCOTT SpewletTEOFd SILEMLIDWI 2 L HHBHOILET RDEVEWIBFH (LPSHETEDID SH(HEKETT 2 L S(Heflement
GsnhmIeN&ESnGI.

(iv) @8 @pbw 2 L& SpGb. Sevellenere) cpeleneuore eresTILIBLD.

iii) (1) &n@se6T B HILET OUTGAMSTT GLUM DG WaHW LhiseilliLemer. &M@ssr wefls aunpelne
BeTNLIEDLDWITSEM6.

(1) Gueyb ueaIiILLL YEILILNGS55565 SUDns uahisees SLSTIDM&LD efleThiGLIEDe.

(ili) &M@, LD, 2 _6wT6Y SEUEVILD. BTE6IT HMID HHSIL! OLITIBLSD6T SHerflILene.

(1Iv) SM@s6T HHMIFHLPEO (LPHSUISSIEULPENLUI EILITHLD STTETNSHETTESLD.

(V) &n@ss siLeme Bened BNISSHIGUSTE0, HEDE! ST O\STLL T6IIMID HEMPESESLILIBHETTD6DT.

(vi) sruaeu Beneoenw RUWHRIGLESS, wenwplellnemen HSsworss Lefl QeulILDTSanens @Gosd,
QleueiTerid, Beogarlley GLesm Swihenasd SHpmsaeT sG55 uest 2 ulflaeneli Lngisngg Blifieri|
LGSsaTTs Ml \Fwied LIGSetTmenT.

(vil) &bmIE sLped FinBeneveniul LIS APHSI LIhIG cudsSeTeT.

(b) i) SewLser W esaIbDLSeMeT BI585mS 2 Mehd, QLU B6wTe! aIMDHmE MmN GCLOMESTETELSTE

Sleunniedr 2 L eoemIpLILT6D LIsbGeum) LOIMILIMBEHEMSITL S LIDM)6ITET6DT.

(1) 6L Qr55508 2 MlEhsLl LWETLGSDE-

(i) eoLelett @ wemevideflaud 2 6o QUBEMEHABET i ewLeww  eNBHHEHMDLILL 6T myHuins
BT GISH C\ST6TENL LILGTLIGLD SHeuaild 2 mILILSeTTaE e\FWweoLIBSeiTment.

(iil)) S ewLufiedr <eumuisyier SMEIILELD epeTOISTOLSET 6fldBHESTDUTer 2 1L 6bld eusluiedeons
Y - ageu-snuisms 2 (Heaunss 2_geydetimert.

(1v) 2.8 BirE &OLNS6eTTed 2 HETSEILGLD aMl(BIRE 665N ELINHET BI5556me 2_mmieBeudeoemnev.
aTeTGe Q\SMLIFSILING SBrssD SemLLiLg 2 mid QFUIIILGSDE.

(v) "LaésssmevsEbD (parapodia) wuliis smevsepb(Setac) sremriLiBeudsoeneo. er6leuenled GeueymiLIL|Se6T
665 umsUTILD Cgemeuueoensv.

(vi) | SesfiliemLulsd @ussid CHGSILGANS. BHIH DLES L6d DNFHIGEHSHS el LDerllsHNE!. Bs60r
snewibnas Sgevor HGIM, OBTHHCETT AP SlerTefled &Iaha Geuetorionl Gaemearuieosmen.

i) (i) emieesv Lmefletr (809 - 1882) seoeymfluled LSS  Gung,  GuomAfwiT
J.S.  eaemsisivGeon  ersttuieufletr  BLLN6dT  SMpewions,  QuiDensUlEdT  LIMed  FTSSLILILLITT.
B CrusHeo 1aflcLerr sLpuemt, H.M.S. Used e6tm  sluedled  ®bg  QUBLRISET
(1831-1835) 61568 6 \DMSETENEIE HH SpUieLl LILETTD GLoHESTsTETS S LS.

(i)  wm Gomb Suihens Sinfeflwieonersnr Buwitlé@buie Dr.J.S.aamnsirsnGeom GaL Ba6\&TeTeTLILIL LT
LiTef6tT SHOUTSHEHEHES NbS SUMLILIL| QULPMRISLILILL &).

(ii1)) Sveurt, GaeoLmaev Sey HMID LSS Sey _eiTerfli'L Lid Seysenau|Ld, 2 6odetT Lisd LiGSHenatuid erbg
au@bLL Lwetorsdett Gungl LmeneuuirLmt. Lmiefledr, smesr umiemeuuilL LigHaseflesr Beod, smeurLd
I efleori@seflesr gettemipll LD efifleunss s Mibg Ldeasaet GHESTeIOLTT. GLYLD,
SiaUT 20 SpeBs6T SiLLenflenuls OSTLABS, Suihanss Csie) Gamum enL aeusfufLmi.
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(iv) Lmiiefletr, SetTeniemL Lifeysemaiid, (pigaisemerb ‘Ghmemaseflsst Ggmbmid (Origin of Species)
er6o1D EWLWIfled 1859-Sp1d Spetor® QeuefludLmi. LmisfenienLw @bsLl LGS, Lflewrmbd Lbsiul
S&6ue08&meT 2 MIBLILIGSSWS. &g Uflewmip IHphisEhassTer Suhenss Gsieys GaM LT L
sflenaSuig).
Lrirefeflleir Qlamerensaer
(1) ofs QeiCumsssdpar 2 ulflemmisst, iHs Serey 2 ulflsawer QEIIOLBSSD OFUIS)
SHRISEHEOLIW FHSHHmU 2 HeUTHGSD Heit OLDMener. Siewey ELih&HSHed 6fldg wenmuied
BOLIOLBSHSHID QOFUILID SHDMEd 2 emLWenel. B BMLIOLHESS Snenedt HB&M55 AHSs
2 HLSSHS aUIPIGHEDEI.
(i) eaumpsemassrear GuUrTTLLLD HHs 2 HLUSSH SMIEWIDNS, OLHES 6185 wWenpuied Res6\ETens
Sifsfladng. 2 ulflemsst aunps CaeneuLimen GLAPD, 2 ewiaid HCSH Sismefled LDMDITLDEO
2 eengl. @z 2 uilflemusEnssner 2 swie] WHNID SLSShaETeT Sefly GUMLIQENU 2 [Hauss,
GUMIM'LSSNS QPSS B! ePeiTn) QUenSLILIBLD.
©) «Cr Apdler 2 flerEsepse oL Cuurer Cumpmiii: «GCr dbhPeisamss Caibs
2 uiflsepse ewLGui wimesr GUITLLQ.

=) 8®» CamulL Apdlermsense Qe Cuurer CGurrrlLib: Q6imns 6T QLSS0 QIMpPSTalpul
aueiBeum) fivnlensensd amibg 2 uiflaensd Qe Guiwimer GUITLLY.

® @RpHlene CGumyTLid: D5 QaILILID Siedeog GerfliT, eupL 8l IbHMILD SeusiTenmDd GLmedtn Gwihens
&Lpeyid 2 ulflestugserflett eumpsiiiemen Lmdadettmenr.

(iii)) GCeapur@ser: CaNLTGHEBLET STEWILILIBOIS HDBSSH~ SreunmigsT WHNID  efleormiGaserfledr
iy uetoLN@WD. UfembeSnE fnfiw CaumILITES6T WPSSIIDTETENEIITS 2 6Temesr.  Liefedr
sapmiliLe smsswTen Caunun@ser 2 ulflemmhisepsd) 2 LIGWNSNSa|D, STSSLDHM CaumLm@ae
2 Wifensdhes Smi@ eNeneTellaadanioul Bi60608] LILIET HDDEDEULITSELD 2_6T6rTeT.

(iv) séser 2 uli KmSse0 g Pubmss Csitey: auMLDSmSSSTe CUTIML LSBT GLITE, SHIQESTLDTET
&LPemeD eIPTO\GEM6Tang:snloul 2 ulflerhigsr, 2 ullit 1NewpE5 &LPEYSHE eTDL SSHEUMIDESIE S\SHTETEMBLD.
SIQEVTLDITENT &LPE06D ETPHTEGMETeN (Lpluis 2 ufiflenrmiser 2 ulit LNewLp&ss 5&SuNetn) LbenmHSIsNGLD.
gnssnest GaumLn@Gsemst 2 eplw 2 ulflemsenets Gsiiey OFULID SFOFWEOLPEHD, SUIDEDSHES
G5l 6163 HEMLPSHSLILIGEDS.

(v) HApHermseflar Csrbpw: Lmielledr sadmILLle, LD SHEMEd WPEDDS6TTS LIQUILIQUINS eTMLILL
gngaLonen CaumLin@aerflesr Osn@LLNemed L fibnienmiseT 2 meundeiimet.
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