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PARTICLE NATURE & CLASSIFICATION / TOPIC 01 NCERT * PUC

Matter: Meaning and Scientific Scope
B, ogr D) 325098 59,8

PHYSICAL CHEMICAL MEASURE

state composition properties

' Matter has mass and occupies space.

EXAM-ORIENTED NOTES ¢ ENGLISH - KANNADA

e Matter is anything that has mass and occupies space, including air, water and

stone.
Be3=30038 B3z3,008 8000 FYIRY, 38,103 B33Y; 1P, edh ehd), B, SVTBTEBND.

e Air inside a balloon occupies volume and exerts pressure even though it is
invisible.
2RIJPPNS MoP FeDTFT0 BOTIEDIY, €93, 23T YV0EDTIIRBITT.

¢ Light and sound are not classified as matter; they transport energy rather than

possessing ordinary bulk mass and volume.
239> ) BRI, B330wd BAerBORDE); 95 BB, TONTDZES.

» Matter can be studied by physical state and by chemical composition; the

classifications answer different questions.
B30, 23033 )3 DA TopadAB RB0oa3eezs303 es5e3RE) 953 0D 3EIBTY; W) DR, BBNEON evds
QeB3:3.

e Atoms, molecules and ions are common microscopic building blocks, while

macroscopic properties describe bulk samples.
BTer0eR, €9gd Tt 903N TR, BAF, He33NLL; WP rheanwd LR Bean BB0aby, =BedeIES.

WORKED EXAMPLE / evto®3s3 EXAM ALERT / =30egp Bn233

A sealed empty-looking syringe contains air, Mass is measured in kilograms; weight is a
which resists compression. gravitational force measured in newtons.
85090303 Foraal B3R V0B MP ARIT; 9t 33,0080, 3e30em9,0-36); B3e302) T,
2RDFY, B,3CRDDITI. [9,E33°3€) e9B30TB.
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PARTICLE NATURE & CLASSIFICATION / TOPIC 02 NCERT « PUC
Particle Theory of Matter
33,3 869 AT03
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' Matter - discrete microscopic particles

EXAM-ORIENTED NOTES ¢ ENGLISH - KANNADA

* Matter consists of extremely small particles rather than an unbroken continuous

substance.
c;ai?saé) QB33 2.6)RABT TEIGFE3; €93 Be BEANRD0T DEINT3.

¢ Particles have spaces between them, and the size of these spaces depends on the

state.
Beante? Sl e9030NOHZ3S; 9N Moged) BB zéaosmgz 933003 TI.

¢ Particles are in continuous motion, with patterns constrained by neighbouring

particles and interactions.
3eaniwd 8033 BODITZES; BT Bearieh =) esBREESNLD 23ORFODRY, AZHI3.

o

e Attractive interactions help explain why solids keep a shape and liquids remain

cohesive.
eIBREEDO WONRD FINR €950 LHPRBERF LD 23 BESned 2.639,N3en FaTeaesrHIZ:3.

* A particle diagram is an idealised model, not an exact picture of atomic size or
spacing.
Beans? 233 ﬁd@ese,é 50030; BTeny A2 M3, e953e0 9033, VTe3oN 30edNR).

WORKED EXAMPLE / evtoa30r3 EXAM ALERT / SBegp <0233

Sugar spreads throughout water even after Dissolution does not mean that the solute
its crystals are no longer visible. has disappeared from existence.

38,38 Je331%d SocaDIZT €931 Bearied DedI) eI 30rHR)BoBT FCAE B, FOTREE TBAN) DOTEY.
BOBII.
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PARTICLE NATURE & CLASSIFICATION / TOPIC 03 NCERT * PUC

Diffusion: Evidence of Particle Motion
BT e: B2 2330 Tog

net spreading -

' Diffusion: net spreading down a concentration gradient

EXAM-ORIENTED NOTES ¢ ENGLISH - KANNADA

¢ Diffusion is the net spreading of particles from a region of higher concentration

towards lower concentration.
QBT930T38 323 T B0 &3,c3e3D0T BB T0R3 B0 313 Bearied BB 3,3,03.

e Perfume molecules spread through a room because of random molecular motion.
Q3553233 e9ean23N 0T RDNOGE eveanizh Besd03eSt BT@I:S.

¢ Diffusion generally proceeds faster at higher temperature because molecular

motion is more energetic.
B SoTHIRTE), e9£a0 230N 32, 2HTTNE)TO0T DBTeD ToeSIoryeoN e3enizsordIes.

o Diffusion occurs in solids, liquids and gases, but often progresses much faster in

gases.
PR, TS BB edendery B0 B3I, INONYE) Tz eoN B3y, SentzoNIE.

¢ Diffusion differs from bulk convection, which transports whole fluid parcels

through organised flow.
DRBeo) BB BRPET BRTEOBR0E DR; FOSBIBE). BHE 23Ma3e 2,630 TMHIB.

WORKED EXAMPLE / evmox®a0ss EXAM ALERT / =0egp 00233
Place a small ink drop in still water and Particles can diffuse in either direction
watch the colour gradually spread. individually even when net transport is one-
€9e0MBR VedR Beg, 2R B TFTTF 2269 BE3eed BORIT3. way.
2083, BO) 2,00 DBINTT 0 B3 e BeanL TR DR,NRLE),
23320,
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PARTICLE NATURE & CLASSIFICATION / TOPIC 04 NCERT * PUC

Interparticle Attraction and Motion
Beanied SIS esdRes3 DHD) 2303
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Particle at’ac n & thermal motion

' State depends on interactions and thermal energy.

EXAM-ORIENTED NOTES ¢ ENGLISH - KANNADA

¢ Interparticle attraction tends to hold neighbouring particles together.
Bean% SRS es3REEB03N) BYTT SaNPRY, 2.639,N HBOSNIT.

* Thermal motion tends to disrupt ordered arrangements and increases with

temperature.
VTIOR3 BT 2ReBESODRY, SBIEW D), Foaz3t0R BeyBos BRI

¢ In a simple model, solids have constrained motion, liquids permit rearrangement,

and gases move widely apart.
R0 SBOAHE) PR Beane 2303 Le3; B3 Bearied J& TBOTIBW); 90 BeaNW BRTHBPT BADI3.

¢ Actual behaviour depends on particle type, bonding, temperature and external

pressure.
Q20T TIER BEANY BFT, OB, TR Y BRTNS 2,33y, 9e300DIT.

* Heating need not increase temperature during a first-order phase transition at

constant pressure.
338 23RBY BBD FDE {30Te0:388 Irdadnzion euE DeBTAR Fomeos Bedededode).

WORKED EXAMPLE / evmox®a0ss EXAM ALERT / =0egp 00233

Ice requires energy to melt even while its Do not claim that particles are motionless in
temperature remains near 0 °C at 1 atm. a solid: they undergo thermal vibrations.

1 atm 3¢) &H3 Foaadres B3 0 °C esN3de 3nen 33 A BEINLD BoTPEIE NF 30T Hewe3eB; e93) LTy FoI
23ezrd3T. S5eI.
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PARTICLE NATURE & CLASSIFICATION / TOPIC 05 NCERT * PUC

Five Commonly Discussed States
ToIoR=3oN 2323 Td 3

SOLID LIQUID GAS PLASMA BEC

ice /iron water air charged quantum

' Solid e liquid ¢ gas * plasma ¢ BEC

EXAM-ORIENTED NOTES ¢ ENGLISH - KANNADA

¢ Solid, liquid and gas are the three familiar states described in introductory

science.
PR, B @B, 9deneh TBWB HgPRBE) DSOE Buedh Ted; §BNRDL.

* Plasma is an ionised gas-like state containing mobile charged particles.
Q09 D0NTH AR €3:3eB3 BeariPRY, BRODTIE e90350ReB 3 INOTIOR RB.

¢ A Bose-Einstein condensate is a quantum state that can form from suitable
bosonic particles at extremely low temperature.
2310eR° -2, S T00BLBTET) RBRF, 2310600 BEaNIED 93,08 BRI FoBHE), TRQHTIBITIT 59,0830 3.

¢ These five categories are useful teaching examples, but other specialised phases

also exist.
83 0 JIneNd 230eFIN vBA3VT; AST JJeR R%Brﬁeifa Q&3.

¢ A change in physical state generally leaves the chemical identity unchanged.
P33 JBAD WBEIEBADE), To3IRe0N BRI ToR0HAB NHTHB BB,

WORKED EXAMPLE / evto=0r3 EXAM ALERT / =30egp Bm233

Hz20 can be ice, liquid water or water vapour Plasma is not simply another name for hot
without becoming a different compound. neutral gas.

H20 &3, B3 Qedh 95330 DeTae)03mNE3 T 23ed 9, DoTT Fez3 AR BeY IAVE, A HZROT BIT,
Too3nTrHHRE).
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SOLID, LIQUID, GAS & PROPERTIES / TOPIC 06 NCERT * PUC

Solids: Shape, Volume and Rigidity

$Inied: e95238, O D) F B3
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' Ordinary solid: definite shape and volume

EXAM-ORIENTED NOTES ¢ ENGLISH - KANNADA

* A solid ordinarily maintains a definite shape and nearly definite volume under

modest changes in pressure.
DR, 23T WEURRWRYY, HTI) ADE T, e353 eDHd), w8es JT BOIr0e0 BRODDIT.

¢ Its constituent particles occupy relatively fixed positions and vibrate about
equilibrium sites.
A Bearied 20B3ed QT TYINY T FoLHDIE3.

—o

¢ Solids resist shear deformation and usually show low compressibility.
I 3301 CABEDY, B,3BRRABZI BB, TN 3B FoBe33RRRZ3.

¢ Crystalline solids have long-range structural order, whereas amorphous solids lack
comparable long-range periodicity.
338 INON e res BT, 93595 HRNON €908 A0D3 e93363 B D),

e Examples include ice, iron and salt crystals; glass is a common amorphous solid.
&=, B0 B PV 3B LVPBIEENRD; M2 T, LITPER® .

WORKED EXAMPLE / evto=0r3 EXAM ALERT / =30egp Bm233

A stone retains its shape on transfer from a A solid is not perfectly incompressible;
bowl to a box. compressibility is simply small in many
B, 03, A0E 236373 Ho3W3R €9T3T €958 eLPA3NIT. cases.

S 2038 BoPer FoBBIRRYRD D0Te); 98 HINVE),
To2333 907N
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SOLID, LIQUID, GAS & PROPERTIES / TOPIC 07 NCERT * PUC

Liquids: Fluidity and Free Surface
BSn: BOIS rbeo 3y g Ded,
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' Liquid: fixed volume, container-dependent shape

EXAM-ORIENTED NOTES ¢ ENGLISH - KANNADA

* A liquid has nearly fixed volume but takes the shape of the part of its container
that it occupies.
B33 mr3es QT @030 BROVGZT 598,038 e93,0T NG 50 [3odnIT.

¢ Its particles remain close enough for strong interactions while moving past one
another.
333 Beanisd STV BITBAR) esTREES BHOD) 2,003 BB, IR BADIEI.

¢ Liquids can flow because they do not sustain a static shear stress indefinitely.
B3 R0 BZ0DES 2.3 WSy, e9308F00 r303He3A 5900 BOADY.

¢ Under gravity, a liquid at rest usually has a free surface that is approximately
horizontal.
HAOZEB A FRH Bz, 0ed, | ToatrN SehBeRNHIB.

¢ Surface tension arises from molecular interactions and affects drops and capillary
behaviour.
e SRS 303M0T shreds, ; 030 G0esN BINE ) Sresdod 8OO, BEPAIES

-

WORKED EXAMPLE / evmo®3r3 EXAM ALERT / =3%eg BR23I

A 100 mL sample of water changes shape A liquid fills the bottom portion, not
when poured into another vessel. necessarily the whole container as a gas
100 ML e3, 23e8 w033 HOTS eszo3 wBenrd3s. does.

B353) Toe3ioryev0N 8Y2INESY, €98, 0RDI; 9308
ToRPEE TS0, 20020V,

Raman Tutorial 8217670405-6361153623 NCERT » KARNATAKA PUC 08 /60



SOLID, LIQUID, GAS & PROPERTIES / TOPIC 08 NCERT * PUC

Gases: Compression and Expansion
eoderied: Joeds Hdy YOS
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' Gas: no fixed shape or fixed volume

EXAM-ORIENTED NOTES ¢ ENGLISH - KANNADA

* A gas expands to occupy the available volume of its container.
9Q0)5Y) ©23dTH BOFPEIE 038,03 WO, DJODZT.

e Gas particles are typically far apart compared with their molecular dimensions.
90T BEANY TR €903T3) T3 eI0N e9gauries Mog3,08 2BY B IT.

e Gases are highly compressible because much of their volume is empty space

between particles.
Bean® FE 830 2%0R 23y, YRR)BO0T e9OTIHBRY, B23ETN FoRL3BBIRD.

* Frequent random collisions with container walls cause gas pressure.
3,0 Rerdridoolt esned 0350733 B e B3NP0 e 2,31 YVoERTHIT.

¢ A gas will diffuse and mix with another miscible gas even without mechanical
stirring.
BOTT AG T DTE) DB,£0T0G}; IAONLD DTJTEB0T 238Baderdges.

WORKED EXAMPLE / evto=0r3 EXAM ALERT / =0egp 00233

Air in a sealed syringe can be compressed by Steam means gaseous Hz20; mist consists of
pushing the piston inward. tiny liquid-water droplets.

B3R 9002 MDD, HB® 20BN 23T [ e09) D0B3 9NTBHRBJRE H20; &0z H0B3 Beg, Bz3 Ved
ToB23TBI. BANLY.
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SOLID, LIQUID, GAS & PROPERTIES / TOPIC 09

Solid-Liquid-Gas: Comparison
P3-8=-de: Bredd

NCERT « PUC
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' Rigidity decreases; compressibility generally increases.

EXAM-ORIENTED NOTES ¢ ENGLISH - KANNADA

¢ Solids resist changes of shape, liquids flow, and gases expand to fill containers.
PRI 350 TR0, B,380eBII; BHned BOWI; e9deried 80y, R02NI.

* The mean spacing between particles is typically smallest in solids and largest in

gases.
Beani®! SIS F0TO €9080e3) To30R 0N IRV 9 BB, e9denPe) e93 Ba3),

* The freedom of translational motion is greatest in gases among the three familiar

states.
83 Badd TR }BNFEY) e9DonPd) Bearie) TYP03T BN TYBo3,  Bed),

¢ Liquids and solids are often described as condensed phases because their particles

are closely packed.
Bearieb FeDemsN ADHEO0B B ) BRRVRY, w0, Brdord B8V,

e State properties are not universally fixed rules: materials such as liquid crystals

display intermediate characteristics.
2303 rhearieh e 3e3),depN 2,003 ARV BRYEIBRT 53083 e edROIS.

WORKED EXAMPLE / evmo®0s3

Order air, water and iron by ease of
compression: air > water = iron, with both

condensed phases much less compressible.

Bo30e33303 DHee38ae) MeP > Jedd ) BZ)£9; BP0
DTBET T3S 20BY BRD.

Raman Tutorial 8217670405-6361153623

EXAM ALERT / =0egp 00233

Density does not always follow solid > liquid
> gas: ordinary ice is less dense than liquid
water.

T90533 0deenen B > B > 90 3TNBNL); e0x
D038 B3 DedA03 3BD.
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SOLID, LIQUID, GAS & PROPERTIES / TOPIC 10 NCERT « PUC
Density as a Physical Property
To0r;3 Do) P33 rbed
( N [ N N
MASS VOLUME DENSITY
0.40 kg 0.0002 m3 2000 kg/m3
\ S \\ S \u J

' Density p = mass / volume

EXAM-ORIENTED NOTES ¢ ENGLISH - KANNADA

* Density is mass per unit volume and is expressed in kg/m3 in SI.
T00T3,8 DoTV B8 5838 BORWEIT B3;008; Sl 52e38 kg /m>.

¢ For a uniform sample, density is calculated by dividing its mass by its volume.
033 R3O0 T0BBoDHRY, BT B33,00B0RY, TOTEIN0T 239N BoRGBA3NTYT.

* Changes in temperature and pressure can change density by altering volume.
FIRSIIN R, 23 TBeY) DO WBO)TO0T T BA3W 2TETNRIBITD.

* Relative density compares the density of a substance with the density of a

specified reference.
ToE3eg T00T3,3 BN T0T3B0DHY, €303) &359BE 20w, 803000 BeeDTIEI.

¢ In introductory problems, pure water near 4 °C has density close to 1000 kg/m3.
BB FHZNRPE), o3t 4 °C 36, B3 B 0,3 1000 kg /m? B BearNHIs.

WORKED EXAMPLE / evmoxa0s3 EXAM ALERT / =0egp 00233

A 0.40 kg block with volume 2x10-* m? has Mass does not change simply because a

density 2000 kg/m3. substance melts; density may change

0.40 kg BE3003 &) 2x10~* M* BOBER FIE T03,3 because volume changes.

2000 kg/m?3. SR, BONTFE, B 3,008 20TeRI)N); BOT50e0 256339033
TI0TI3 2TILTMRITIT.
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SOLID, LIQUID, GAS & PROPERTIES / TOPIC 11 NCERT ° PUC
Temperature and Kinetic Motion
SIS Sy Seond 3= 33
a N f N N
ICE ROOM KELVIN
0°C 25 °C 298.15 K
\ S \\ S \u J

| T(K) = t(°C) + 273.15

EXAM-ORIENTED NOTES ¢ ENGLISH - KANNADA

* Temperature describes thermal state and determines the direction of spontaneous

heat transfer.
ST eV QBODIY, B2 J,odo gy BOIS BB JFEODIT3.

e For an ideal gas, average translational kinetic energy per molecule is proportional

to absolute temperature.
BB AVTE), B,3 9 OO TT0033 OB, AT FoFe300=8, 985N,

* The kelvin is the Sl unit of thermodynamic temperature.
B3O QLFNIT oBRWIT S| e3BNT.

* A temperature difference of 1 °C equals a temperature difference of 1 K.
1 °C 393239 BB 1 K S0Be300- 339,138, Fe3o=3z50Nas.

e Zero kelvin is absolute zero; it does not imply that quantum motion is absent from

every system.
B 3O,7° ATBeg B &) adagmﬁa@o 59,0830 BOR VOBPEIE V0T,

WORKED EXAMPLE / evto®0s3 EXAM ALERT / =0egp B33

25 °C = 298.15 K, often approximated as 298 Do not write 25 °C = 25 K; Celsius and Kelvin
K in school calculations. have different zero points.

25 °C = 298.15 K; Zoe5 neadn®e) moadosieson 298 K oo 25 °C = 25 K 20t 25803028e8; H0RE3 B otdned 23¢3.
2P 3.
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SOLID, LIQUID, GAS & PROPERTIES / TOPIC 12 NCERT * PUC

Heat, Work and Internal Energy
ez, SoT ) e30303 33

HEAT TEMP. INTERNAL

Joules Kelvin Energy

' Heat is energy in transfer due to temperature difference.

EXAM-ORIENTED NOTES ¢ ENGLISH - KANNADA

* Heat is energy transferred between systems solely because of a temperature

difference.
DRI 3TN0 =53, ai?sdﬁ@ﬁe; SRE3 Srersssodseras 3303 evs.

» Temperature is not itself the amount of heat contained in an object.
F0BTITR) BAAIJPBNDE VR T BE3506033€Y,

¢ Internal energy includes microscopic kinetic and interaction energies of a system.
€30308 880D&) FHIAH I, BB, I TOYS 30d Bgrieh BeOS.

* Heating can raise temperature, change phase or both, depending on conditions.
382%37% 83,03 VR AERHTO0T FoTeIT0R HTLBITD, R%f_é) 22T3e7N2IBIT) €939 DTTER BOLITBIT).

* For many substances, the energy required for a temperature change is
approximated by Q = mcAT.
9:3e3 BRYNYE) FoBe0R 20BN 23e5T3 BZOHY, Q = MCAT SROB €90T2IBBTD.

WORKED EXAMPLE / evto=0r3 EXAM ALERT / Z0egp A3
Heating 0.5 kg water by 10 K requires about Heat and temperature have different SI
0.5x4200x10 = 21 kJ. units: joule versus kelvin.

0.5 kg DeBS Soaminm 10 K B e Band 21 k) 33 Bedd. | ovgg ahd) Somswsa S| sesdneh QDR wpos shdy SO
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PHASE CHANGES & LATENT HEAT / TOPIC 13 NCERT * PUC

Phase Changes: Fundamental Map
R3283enTe8neh: Swwe I

SOLID melt : LIQUID Vaporisie GAS
particles held particles flow free motion
<« <«

| Solid 2 liquid 2 gas; solid 2 gas

EXAM-ORIENTED NOTES * ENGLISH - KANNADA
* Melting converts solid to liquid, and freezing converts liquid to solid.
30rHAB BB, BRTNDIE; e80e0 BRB, NI,

e Vaporisation converts liquid to gas; condensation converts gas to liquid.
303080 B3R, e900ENZL; B0z e9ORY, BESesoNDIT.

e Sublimation is the direct solid-to-gas transition without passage through a bulk
liquid phase.
UGETZIBEY, PR SBFRY, B3 3 Hr3aw3 SedezoN e9dezord3n.

* Deposition is the direct gas-to-solid transition.
QZeTEB0DE) 93 SeTsoN 3%3r'\’ 2BrHI3.

* The pressure and temperature conditions determine which states are stable.
035033 B HTTNDZE DoZNTBY, 2R ), TR IFEODIS.

WORKED EXAMPLE / evto=0r3 EXAM ALERT / I0egp A3

Ice -» water —» steam corresponds to melting A change of state is generally physical, not a
followed by vaporisation. change of the chemical formula.

& = edd — e DOTT BBMHAE F03T e3DeBTED. 2320030388 ToedioR N 23038 9WeESEs; Tom0B

TVRI3 203e03Es e,
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PHASE CHANGES & LATENT HEAT / TOPIC 14 NCERT * PUC

Melting and Melting Point
33rbAE DD 33rdI Docd

heat

| Solid + energy - liquid

EXAM-ORIENTED NOTES * ENGLISH - KANNADA
¢ Melting occurs when the solid transforms into a liquid under suitable pressure and
temperature.
003 2,33 D), FPBBNPITE), H'RR) BBedordad &3,3,03 SCTHDS.
* For a pure crystalline substance at a specified pressure, melting commonly occurs
at a definite temperature.
es03) 2.3BRA) BT 38 ), ToeReIN IDET, ToTRPIHE), BorHIT.

* The melting point depends on both substance and pressure.
307D Do B R 2.3B VBRI, ©9e3020DTIT.

* A pure ice-water mixture at approximately 1 atm stays near 0 °C during melting if
in equilibrium.
DD 1 atm I8, FDZeoIBYDHE 23 &HeH-AedI 1Zes 88NN a3 0 °C 0HATIE.

¢ Impurities can depress the freezing temperature and broaden melting behaviour.
BOBN BT T30, BB S350TBIT #HB), BOTHBOD 239,030, ITLIVANT2BIT.

WORKED EXAMPLE / evto®0s3 EXAM ALERT / =30egp <p2ds

Ice cubes melt in a glass while the ice-water Do not assume every solid has a sharp
mixture remains near its melting melting point: many amorphous solids soften
temperature. gradually.

MR & FBMEIN &ed-edR <13ed oM QR PINORR Jg, BOMHE Dot A3 DO SUIeE;
FoDBSFEIe AIT. eITINFED® PPINLL 8330e£0 ) TINTT.
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PHASE CHANGES & LATENT HEAT / TOPIC 15 NCERT * PUC

Freezing, Crystallisation and Solidification
e300, 6330300 D) FIdRTREWIS

cool

' Liquid - solid + released latent heat

EXAM-ORIENTED NOTES ¢ ENGLISH - KANNADA

* Freezing is conversion of a liquid to a solid, generally accompanied by release of

latent heat.
Qe806953) BB Db B,3,03); TN NHE evgy BACIDIE.

* For a pure substance at equilibrium and fixed pressure, freezing and melting

temperatures coincide.
ARB3 2.3BAA) I3 eeoIBATE 25 SBANDN oM 03, 3°esTe0 S90S 2.083e.

¢ Crystal formation involves nucleation followed by growth of ordered solid regions.
3638 BeaiReeD303e) Dezdessen S033 3t wS Br3ednied 23Badngs.

* Supercooling means a liquid temporarily remains liquid below its ordinary

equilibrium freezing point.
2932e3e8003E) 332333) 930N H°esTed LothNosd Lne de50e BEtATBAHIT.

¢ Latent heat released during freezing affects the cooling of lakes and foods.
$e8003E) BRTWDE 1T SV BRRESTNL TN 350N J0e3rHDTORY, B,230DJTI.

WORKED EXAMPLE / evto=0r3 EXAM ALERT / =30egp Bm233

Freezing 0.10 kg of water at 0 °C releases Supercooling does not disprove the

about 0.10x334 k) = 33.4 kJ. existence of an equilibrium freezing point.
0 °C 3 0.10 kg et 303 el 33.4 k) envsy €933e3e50en AR)TO0T T3 e F¥esTed DotDd
BRTARDIT. QAQ0TR,
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PHASE CHANGES & LATENT HEAT / TOPIC 16 NCERT * PUC

Latent Heat of Fusion
30rb3od rba-’ieme.—’-z%

heat

' Q = m Lf during melting or freezing

EXAM-ORIENTED NOTES ¢ ENGLISH - KANNADA

¢ Latent heat of fusion is energy needed per unit mass to change a solid into liquid

at the transition condition.
30D 1O, eVHB0RT PRB, AV, 380He) BFeeNen B3 5638 33,0031 23ez0 B3,

e At a fixed equilibrium melting point, supplied energy changes the phase rather

than raising the temperature.
3 "8 eeers 80 Dot JeBT B8, 30we30R 3230 )3 BIDIE.

e The approximate latent heat of fusion of ice near 0 °C is 334 kJ/kg.
e 0 °C &) &E BOMHIBOD Mo eveg Be3edd 334 k] [kg.

* The same magnitude of latent energy is liberated on equilibrium freezing in the

reverse direction.
DG B3R Hes8TeaBE), AT BE300603 NOT, B BRTADIT.

e Specific heat and latent heat serve different processes: temperature change

versus phase change.
DBy, evgg eHR), o v 23ed ,3,0HNON: FoHed TBESE 0B, ] BT,

WORKED EXAMPLE / evtox0r3 EXAM ALERT / =30egp Bn233

To melt 0.25 kg ice at 0 °C: Q=0.25%334 = At the melting plateau, adding heat does not

83.5 kJ. automatically increase temperature.

0 °C 3 0.25 kg &a0a3=3y, 38N8en Q~83.5 k). BONHBEOD IR30 2NRE) wLEg JeDRITBT R FoBedN 3ZED
B0,
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PHASE CHANGES & LATENT HEAT / TOPIC 17 NCERT * PUC

Boiling: Vaporisation Throughout a Liquid
B0 03NA3: B[TBRVAI e3desded

' Boiling when vapour pressure equals surrounding pressure

EXAM-ORIENTED NOTES ¢ ENGLISH - KANNADA

* Boiling occurs when vapour bubbles can form and grow throughout the bulk liquid.
338 2.925onEe8e) e3:)0d g ried demneomd 3dadneen 88038 B023dIT.

¢ A liquid boils when its saturation vapour pressure matches the effective

surrounding pressure.
333 S0 32303 2,3TR) DIOS BOFB0 2,3WS, Tehowen BOA3NZTI.

e Pure water boils near 100 °C under standard atmospheric pressure of 101.325 kPa.
101.325 kPa 3533 53080300 2,3BRE), Bb83 et @essedd 100 °C 38, srB03nIal.

¢ Vapour bubbles can collapse in cooler liquid before stable boiling is established.
8 BB30IE 380235300 BTN 0T BHHE), e3IMHFRLD BB

* Heating a boiling liquid at fixed pressure mainly supplies energy for vaporisation.
R0 2:3BAY BB B38, ey deBwon B30 282N eedeETead, 22¥E03HIT.

WORKED EXAMPLE / evtoa0r3 EXAM ALERT / S0egp <0233

In a pressure cooker, higher pressure usually Boiling is a bulk process; evaporation can
raises the boiling temperature of water. occur far below the boiling point.

BF0° DT,0E) B2 2,33 Ded DAWES FoBIPIBY, DDINDE FRT 20810 SB3WIT,; e8D033M1S BB
D930} ev0N B2 I DoBAN03 BLNR SB0HIBIT.
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PHASE CHANGES & LATENT HEAT / TOPIC 18 NCERT ° PUC
Latent Heat of Vaporisation
e3:)e33e00 1O eV

o ®

S
(() ()
o ®
o© ©° ©

' Q = m Lv at the phase transition

EXAM-ORIENTED NOTES ¢ ENGLISH - KANNADA

* Latent heat of vaporisation is the energy per unit mass required to convert liquid

into vapour at the transition condition.
€5e306a0 1R BV 0BT BFHBeIY, 503N SOB[IeTe T3 F638 B33,008N 23653 33,

e Near 100 °C and 1 atm, water has an approximate latent heat of vaporisation of
2256 k)/kg.
Rz35d 100 °C &3 1 atm I&) DedR e3:dezTear Moz evEg Bda3dd 2256 k) [kg.

e Condensing vapour releases the corresponding latent energy to its surroundings.
53 VOISR T3 IRWS MO BFOHRY, IBVIOR DRIB.

¢ The latent heat value depends on temperature and pressure and approaches zero
at the critical point.
@ VR E BPe); PBRWS 3 L.3RBRRODA BSNHBS; 52,03V, BB, BEHTHIE.

r)

e Steam burns may be severe because condensation can transfer substantial

additional energy.
€35 BoPISRRRYTN Be3),R0 evg DR)TBO0T €0 DB Bea3 T,

WORKED EXAMPLE / evto®3s3 EXAM ALERT / =30egp Bn233

Condensing 0.02 kg saturated steam near Do not use 2256 kJ/kg at every pressure and
100 °C releases about 45.1 k. temperature without qualification.

100 °C Jex3i 0.02 kg 03 €36 FoarRSe0riy Bessdd o3sesd)cde 233 oR) FoBRY 2256 K] /kg 2080

45.1 k] 33. TOOHR),
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EVAPORATION, SUBLIMATION, CONDENSATION / TOPIC 19 NCERT * PUC

Evaporation: Surface Phenomenon

e DaiRrbAB: hed, ob F3,0db
‘ /. / ?

e —mmr
(( ]
o ® (( ]
P o ©
o ©

' Evaporation occurs at the liquid surface.

EXAM-ORIENTED NOTES ¢ ENGLISH - KANNADA
e Evaporation is the escape of sufficiently energetic particles from a liquid surface

into a vapour phase.
3035108 D0TB B, B8, BROVEH BT e3ed, | Beanwh 3D BN BRTBAHZIWD.

¢ It can occur at temperatures below the liquid’s normal boiling point.
BRR TR, B3NS DorhHdN03 BB FoBBPITY AR FoL3DBIBIT.

e At equilibrium in a closed system, evaporation and condensation rates can become

equal.
B2 3 FBI0HE) BB eI w36 e303MIE &), FoFRIT BORLL Fedhesrtzsdde.

* Removing vapour above the surface often increases the net evaporation rate.
eBoedS, | Shedda3 e3:I0RY, SRBTBBB V3 Y e3e)035rHedod B3 Toedor N 523,303

e Evaporation can cool the remaining liquid as higher-energy molecules

preferentially escape.
23R 33 Bearied BRIBRENBO0R VT BR) SoTRWTT.

WORKED EXAMPLE / evto=0r3 EXAM ALERT / Z0egp d0e33

Wet clothes dry without reaching 100 °C Evaporation can take place without visible
because evaporation occurs at room bubbling.

temperature. 1e238 P RPR3ode e3:30359m)E Bo23dTBIRD.
2,030 206§ 1%d 100 °C Senzcde Bres3od Somarome3e

e3D0350N 20eam1IS3.
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EVAPORATION, SUBLIMATION, CONDENSATION / TOPIC 20 NCERT « PUC
Evaporation Versus Boiling
e3)0darhE D) O3NS
( N [ )
EVAPORATION BOILING
surface bulk
\ S \ S

Both: liquid - vapour

' Evaporation: surface; boiling: bulk

EXAM-ORIENTED NOTES ¢ ENGLISH - KANNADA

* Evaporation mainly happens at a free surface, whereas boiling involves vapour

bubbles through the liquid.
3)035rHedE SayEsen eheds, ;0He); BBINE BHRBRPNS g Rdeodr SBainga.

e Evaporation occurs over a range of temperatures, but boiling begins at a pressure-

dependent saturation temperature.
30350168 €938 Foee3RNHE) I303NIT; DB 2,808 B0 Foee3ITE), e3802330r0Z 3.

e Evaporation is affected strongly by wind, exposed area and surrounding humidity.
mP, 3803re)83, sDhedd, | THortn DI B3 e3)03MHIB0R, BY BI0IWIE3.

¢ Boiling usually proceeds quickly once enough heat is supplied and stable bubbles

form.
TIBR), eV BRBD &3 ngrsd deaReod 3033 BANE TeeeeeN Sertzon SBa3NIA.

e Both evaporation and boiling describe liquid-to-vapour phase change, not chemical

decomposition.
€3:)03300e)E &) BDDA3NE DTRER B30T €3N 2)T3I0TES; Ta0HT 2323038,

WORKED EXAMPLE / evmox®a0ss EXAM ALERT / =3%eg BR23I

Compare water left in an open cup with “Evaporation happens only at 100 °C” is an
water bubbling in a heated kettle. incorrect statement.

38038)83, BN et IPRIe3N e3D03MHR)TY, DD 23035010 ez 100 °C I&) 3593, 020 BeDE S,NG3.

3630753 B3N DeDIPoDR Beedd.
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EVAPORATION, SUBLIMATION, CONDENSATION / TOPIC 21 NCERT * PUC

Surface Area and Temperature Effects
Ded, | DRyeeor sHR) JoRIB HOToD

WIDE TRAY NARROW CUP

high surface low surface

' Larger surface area and higher T - faster evaporation

EXAM-ORIENTED NOTES ¢ ENGLISH - KANNADA

* Increasing the exposed liquid surface area usually speeds evaporation.
B30 3303083, shred, | Ryeear B2 WS €3e)0337HedE Toedori N s3enesord3il.

e Spreading wet clothing gives water more exposed area from which to evaporate.
20303 203,033, BIBHBS Qedh esdadsonien B33 e, | BrS3NIZT.

* Higher temperature increases the fraction of surface particles with sufficient
energy to escape.
B33 Bo3e30RE) BRTBPENED ToB), B BRoDTE oed, | Bearid) so), B3IT.

)

¢ A shallow wide dish often loses water faster than a narrow tall vessel under similar

conditions.
Te3oR TORYBADEY, e 38 YT 3,0 Aed HFTH 30wT o3,No3 23en e3adNIBITD.

e Surface area changes the rate of evaporation, not the chemical identity of the

vapour.
Boeds, | DRyeeared) e3e)033HdEAD BB, BADIT; €3e)03 TaTIOHIB HTHBIY, €9,

WORKED EXAMPLE / evto=0r3 EXAM ALERT / Z0egp d0e33

Spread 100 mL water into a wide tray and A higher boiling point does not imply that

compare with 100 mL in a narrow beaker. evaporation is impossible at room

100 ML Qe3y, enezsers 383, 3) 30mea Ded30°3E) Re), temperature.

TIVTES NV, B3R B3NS Do) RB)BO0T ZReFS0D FoBTE),
e30350eE 9TIGY TR,
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EVAPORATION, SUBLIMATION, CONDENSATION / TOPIC 22 NCERT * PUC

Humidity and Wind-Speed Effects

e 3 sHd) medod Send Hdsso=d

HIGH HUMIDITY FAST WIND LOW HUMIDITY

slower often faster faster

' Lower humidity + higher ventilation - faster drying

EXAM-ORIENTED NOTES ¢ ENGLISH - KANNADA

* Humidity measures the water-vapour content of surrounding air.
B3 IO MY0DE) AT AeTpAOD FFPEIBY, TRBDIT.

* At the same temperature, high relative humidity usually slows the evaporation of

water.
V= FoBSIRE) B3 To3eg 83,63 e €30350mBADY, AISRRIDIT.

e Wind sweeps humid air away from the surface and often increases net

evaporation.
modadn eds, ;03 Beewdd B MDA, Bed Srich A3 ed03zrbIEaD), B3I,

)

e During a humid rainy day, clothes may take longer to dry than on a dry breezy day.
3E VMO DITE) 283NRLD 2,69 MDD DT,03 B23), B0 IRTBPY BT,

* The effect of wind also depends on air temperature and energy available for

vaporisation.
NP0 BOTH) MDA ST ) e3ed03T0ren 23 B30T R, 930

WORKED EXAMPLE / evto=0r3 EXAM ALERT / Z0egp d0e33

A ceiling fan can speed drying of wet skin by High humidity generally reduces evaporation
removing moist air near it. even when air is warm.

Boase BER BeeRT eI e MDD, BRTE50E 23e0e Md DR0O3PNGTe B3 T3 Toe3io 0N

2,8070H)B0HRY, BertRpIHIA. €3)0339rHZADRY, BB BRIW.
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EVAPORATION, SUBLIMATION, CONDENSATION / TOPIC 23 NCERT * PUC

Evaporative Cooling in Everyday Life
3,003 2e3IIBY) es)Be3Des3Te

o ©

Energetic molecules escape -» remaining sample cools

EXAM-ORIENTED NOTES ¢ ENGLISH - KANNADA

Evaporation requires energy that may come from the liquid and its surroundings.
e3D3RROIABNA 23593 33 BN wHR) DIRVIODI0T WBBIT.

Sweating cools the body when sweat evaporates from the skin surface.
BT 20eD 2333 e3:)03men e®d SoardIT.

An earthen pot can cool its contents as water seeps through tiny pores and

evaporates outside.
Sed R @B ey BogNY0r BRTDE Qed) e3:3035N 2.8NT JeTRY, B0zmoNTBIT.

Cotton clothing absorbs sweat and may facilitate its distribution for evaporation.
B3 2083, 23303, &e0ER0R BB FH20DEINRNTO0ER €3:1033MHE BIZINRIBIT.

Evaporative coolers perform poorly when surrounding air is already very humid.
DIDI Mo 20230 TNV €3:08e3De5Te0 TIFINLD BB BOTTIFIO0IINZES.

WORKED EXAMPLE / evto=0r3 EXAM ALERT / I0egp A3

Apply a small drop of water to skin and feel The cooled object loses energy; it does not
cooling while it evaporates. create “cold energy.”

23R 23063 Teg, DS B TS 9D €3 0330rHdEzeN 305003 3 B BBLHERWNIZT; “B03 33" FRHRN.

30) LILIRIIN2IBOT.
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EVAPORATION, SUBLIMATION, CONDENSATION / TOPIC 24 NCERT * PUC

Sublimation: Solid Directly to Gas

G FHo3: FIBoT Sed=oN ea.‘()o@&

(]
/ ([ [ ) ® o
o
® o °
® o o o
SOLID CO: CO:2 GAS

' Solid - gas (without bulk liquid phase)

EXAM-ORIENTED NOTES ¢ ENGLISH - KANNADA

e Sublimation is the direct transition of a solid into a gas without an intervening

bulk liquid phase.
B9 33 23 BB ID0T FeTz3oN 9B, 20T SV DI,

* Dry ice (solid CO:z) sublimes at ordinary atmospheric pressure rather than forming

a stable liquid.
2£08023) (R CO2) Toe30R; 39803060 2.3BRE), YT BE3e30Nt3 SVGESIIRW 3.

e Camphor and naphthalene can gradually lose mass through sublimation under

suitable conditions.
BBPET DH3), SO BT, BOYB0HE) VP FTZIDT Bedheed B3z3,008 BBERY2BOT.

¢ Sublimation requires latent energy and is influenced by temperature and vapour

pressure.
VGEDIZIE, TH B3 23e3); ToBe30R DY €303 2,38 ABRY, TWRIVIZES.

* Freeze-drying removes frozen water by sublimation under reduced pressure.
30D 2.3BRE), P38 eTRY, VG Fo8T Swees 3RRDTBR)D ee3° @uoboon".

WORKED EXAMPLE / evtox0r3 EXAM ALERT / =30egp Bn233

Dry ice placed on a tray produces CO: gas; The fog around dry ice is not itself visible
the visible white cloud is condensed water carbon dioxide gas.

droplets. 2:£08zH 3 DIDI o2 RPee3dx1E CO2 90T,
363,003 2,608 CO2 €90 ABIIT; Focaded DY 30edE)

VoA e Jeg, BANK.
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EVAPORATION, SUBLIMATION, CONDENSATION / TOPIC 25 NCERT * PUC

Deposition: Gas Directly to Solid
Qgexmr3: edoBord JedzzoN IS,

SOLID melt : LIQUID Vaporisie GAS
particles held particles flow free motion
<« <«

' Gas - solid (reverse of sublimation)

EXAM-ORIENTED NOTES ¢ ENGLISH » KANNADA
* Deposition is the direct gas-to-solid phase transition without a bulk liquid stage.
DRBE), B 9B 20T 90D Fedamn I8, DERHRE eSS,

* Frost may form when water vapour deposits as ice on a sufficiently cold surface.
BA), 30T é.)eeS@d 230e€3 eTae) ReT &e3rasoN AFeBeITIN 3eTET TRTRPY BTV,

* The reverse of sublimation releases latent energy to the surroundings.
QUG F@BIA AT, 3,8,03030 1HE B3oDHIY, DION DRAR SF5IT3.

¢ Deposition and condensation are distinct: condensation forms liquid, deposition
forms solid.
DEeBB SR, BOTRS 23¢8: FoPIIBE), B, IGeBBEA), BN BRTRANIT-

* The stable phase depends on temperature and pressure, so deposition is not

equally favoured under all conditions.
33 RBODHRY, BB =Ry 23R AFEODRBOT &), BOHBaDR) IeEd BN,

WORKED EXAMPLE / evmo=a0s3 EXAM ALERT / =0egp 00233

Water vapour forming frost on a freezer wall Dew is liquid water from condensation; frost
illustrates deposition. is solid ice from deposition or freezing.
$£20° 110303 23ree3 DeTD0T &eHBW3 2023: BAND FoPSID0T 2008 B3 Dedy; &DITT
draarim}%@cb QgeRE30d) VTIHBTES. AZeDB 953339 H*VeBTLIN0T 2003 PN &z.
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EVAPORATION, SUBLIMATION, CONDENSATION / TOPIC 26 NCERT « PUC
Condensation and the Water Cycle
VoI D) wereds,
a N a N é N
VAPOUR DEW POINT DROPLETS
warm moist air cooling condensed
\ W \ 7 \ J

' Water vapour - liquid droplets

EXAM-ORIENTED NOTES ¢ ENGLISH - KANNADA

* Condensation converts vapour into liquid when conditions favour the liquid phase.
B3 &gp@ﬁ 29T 362%303392 €300 BBRNIRNR) BOFPR.

* Cooling humid air to its dew point may produce tiny liquid droplets.
eI MIDODRY, 930 By 8 ee32otHed} S0eaNATIN BeY a3 BANK SVOEINRVBITD.

¢ Clouds usually consist of tiny water droplets, ice crystals or both.
Bedneb Toe3oxiEeN Beg JeDR BN, & 38N G HVBE00R BRBDIE.

o Condensation releases latent heat, which can influence weather and cloud

dynamics.
Vo[ M@ v DBNEINEG B3R &R 30eBNY 23PN, 23,2390BLIBIT.

e Evaporation, transport, condensation and precipitation are major processes of the

water cycle.
3ABPROIDS, TINES, oSS Y, :HLF 2e3BT BTN B,3,07.

WORKED EXAMPLE / evmo=a0s3 EXAM ALERT / =0egp 00233

Drops on the outside of a cold glass mainly A visible cloud is not pure invisible water

come from atmospheric water vapour. vapour; its droplets and crystals scatter

39,303 MBS BRTZIINE BINKD &08)E3N Mo light.

QeTAAOT WRIEI. Roee3d e3persd) g 2he DetadaDe); T3 BIN &H3I),
Re38reb 233, 23O,
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PHASE DIAGRAMS & PRESSURE / TOPIC 27 NCERT * PUC

Heating Curve and Its Plateaus
TS [, D), T3 VD3 yonnd

T ./0

Heat added -

—

Q = mcAT on slopes; Q = mL on plateaus

EXAM-ORIENTED NOTES ¢ ENGLISH - KANNADA

The sloping portions of a heating curve show temperature increasing within one

phase.
BB 38,8 9PD 23MNied 2,083 30D Foe=TR HDOEADRY, BB

A plateau during melting represents energy used for phase change rather than

temperature rise.
30rHAEAd Feh3e gNBE), B303n Fowe3R HOER BN §32TeRER 229E035rHITI.

A second plateau can indicate vaporisation at a fixed boiling temperature and

pressure.
DTBEIe I3 23N) R%d 283 D) TIBTIVRRIE) €3:)eBTEIIRY, BRLIT2BITD.

The total heat needed is the sum of energy for warming each phase and for every

phase transition.
2083, U008 B3 JBAD FoTS D), &), }JWTVIHBNY B0 308,

At changing external pressure, a heating curve may show different transition

temperatures.
BRCNS 3B 2BSINET FoHB 38,3 {BBOVRETD T3[R WBERNRIBOTD.

WORKED EXAMPLE / evtoa30r3 EXAM ALERT / =0egp B0233

Heat to warm ice to 0 °C, melt it, warm liquid A plateau is not “no energy absorbed”; it is
to 100 °C, then vaporise it: add four energy energy absorbed without temperature rise.
terms. T3 23o13E) B8 208 Q)" D0BR); ToBI DI 3,
8eha3R, 0 °C B3R D& 3@, 36AR, Jedy, 100 °C =3R 8e030P 3.

D PR, SAIPADEN Toew, 38 BTy H0L.
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PHASE DIAGRAMS & PRESSURE / TOPIC 28 NCERT « PUC
Pressure and Boiling Point
2,338 ) DOV Dowd
a N f N N
HIGH ALTITUDE SEA LEVEL COOKER
lower P 1 atm higher P
\ S \\ S \u J

' Lower external pressure - lower boiling temperature

EXAM-ORIENTED NOTES ¢ ENGLISH - KANNADA

* A liquid’s boiling temperature changes when the surrounding pressure changes.
DIOR 2,308 2BRTES BRT BOBNE TVRIVRZP WEOIE.

e On high mountains, lower atmospheric pressure often makes water boil below 100
°C.
DZTR BeIeINPE 230803080 2,33 3B ARR)TO0T Aedd 3R EeN 100 °C Ao 31 B3I,

¢ Inside a pressure cooker, higher internal pressure raises the boiling temperature.
BFo° B3,0° 20BN 2,33 B23):)B00R BN TTZ HIIT3.

¢ The boiling point at 1 atm is called the normal boiling point.
1 atm &) adhes BB03NEE Doty ToeSIoRy; B3N 2ot Dot FBA3NTYT.

e Vapour pressure depends strongly on temperature and is central to phase
equilibrium.
2303 2,37c3) STV, WeIN €9E30DRTY c%%@a’doémees@& dmaa?saaﬂd

WORKED EXAMPLE / evtoa0r3 EXAM ALERT / S0egp <0233

Water cooking may be slower at high altitude Pressure alone does not create heat; raising
although bubbling begins at a lower pressure changes the equilibrium boiling
temperature. point.

233 B3e3TE) Dedh 3B TR, BATTR 9N 2,30a3p0t3e eV JRDR)NY); et Fehdeeos BB0INE
AIRIRWBIRD. QoDRBY, WBIDITI.
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PHASE DIAGRAMS & PRESSURE / TOPIC 29 NCERT ° PUC
Gas Compression and Liquefaction
ede Joedx ) BDeaden
a N f N N
COOLING COMPRESSION LIQUEFY
less thermal particles close if T<Tc
\ S \\ S \u J

' Compression and cooling can favour liquefaction.

EXAM-ORIENTED NOTES ¢ ENGLISH - KANNADA

* Increasing pressure pushes gas particles closer and may help liquefaction under

suitable temperatures.
2,330 32333 90T Beariwd BT BHF ToBRISRE), B,e)eBTE8, BH03e3NRWBITD.

e Cooling generally makes a gas easier to liquefy by reducing thermal motion.
30N TO0R VT 23N BEDH03N €90 B)edTed D33,

e A gas cannot be liquefied by pressure alone above its critical temperature.
52,038 F0B033,08 2eDTI 9JOTRY, Fea3e 2,.3BAT Be3ripPBarhHe)ide).

® LPG cylinders store liquefied petroleum gas under pressure in equilibrium with its

vapour.
LPG 290B0°3€) 2.3B3R 53,683 23630030 e9d0red) 3 e3:)030087 B8 erSBOHIE.

e Gas laws such as Boyle’s law approximate behaviour best when the gas remains in

a single gaseous phase.
2320338 A0DHET0ZE €9 AADHNH 9 2,0T3¢ 9V JHBODE) LY Fed), BRTEIANGI.

WORKED EXAMPLE / evto®0rs EXAM ALERT / =0egp 33

If ideal-gas temperature is constant, halving A compressed gas and a liquefied gas are not
volume doubles pressure: P.Vi=P2V2. always the same state.

STZBE JOTE) FoBSIS Eéd&)c;d SO0 e9BEITIN T3 9 T, c_i,&’)eéyé €9e) A3393INeNd 2,003€

2,80 Qoea: P1Vi=P2Va. d3ade).

Raman Tutorial 8217670405-6361153623 NCERT » KARNATAKA PUC 30/60



PHASE DIAGRAMS & PRESSURE / TOPIC 30 NCERT * PUC

Pressure-Temperature Phase Diagram
2.3@-TowRP {3233,

LIQUID ‘ritical
SOLID

triple

GAS

Temperature -

' Phase boundaries indicate equilibrium of two phases.

EXAM-ORIENTED NOTES ¢ ENGLISH - KANNADA

¢ A phase diagram shows the stable phase as a function of temperature and

pressure.
2,323383) BoTe30R 2B, 2B BE, 9rHEaEIN T RBADRY, 8ReOIIT.

¢ The solid-liquid boundary marks conditions where melting and freezing can coexist
in equilibrium.
FR3-B neSes30dn ITrHAS Y He3TER FeDB e BODHRY, 310e0IT.

¢ The liquid-gas boundary marks equilibrium between liquid and vapour below the
critical point.
33-2900) RNR3BGea3a3wn 59,03D0mN FHBNS B ES-e3e) BDZPEOTBIY, S0edDITI.

* The solid-gas boundary describes sublimation and deposition equilibrium.
PS-e9d0 NBBes3030 LV FTIBS ) AFEBVOD TV ZeIY, )[ORITI.

¢ A simplified generic diagram may not capture water’s unusual melting-line slope.
o3 VOP %@a&@@ QO )3y, 303 NBBes303 V23T, 30edTIe YTDBD.

WORKED EXAMPLE / evto=0r3 EXAM ALERT / Z0egp d0e33

Follow a constant-pressure heating path on A phase diagram is for a specified substance,
the diagram to identify possible state not one universal chart for all chemicals.
transitions. %3?33:)@ QD SRR B0200DAT; D) TIFIOHABADR
2323338 T 2.3BE FoB MY, IDTO Tt 2,003 238, 93 AN,

R 3203e0:3E8RYRY, SR
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Triple Point and Critical Point
30 =DH3D) 39,03Docd

LIQUID ‘ritical
SOLID

triple

GAS

Temperature -

Triple point: three phases coexist; critical point: liquid-gas boundary ends.

EXAM-ORIENTED NOTES ¢ ENGLISH - KANNADA

At the triple point, solid, liquid and vapour coexist in equilibrium for a pure
substance.
25 BRI DRI, B, B F03) 5 FHBROITE), TBYZBADIS.

Pure water has a triple-point temperature of 273.16 K (0.01 °C) at about 611.7 Pa.
B DedI 3o Foed 273.16 K (0.01 °C), 2,38 *essed 611.7 Pa.

The critical point is the endpoint of the liquid-vapour coexistence curve.
52,0300 BR-e3e) IBIRYZ T 33,3 €903 Dot

Above the critical temperature, no distinct liquid-gas phase boundary exists.
59,083 B03e30038,08 e0eTveton 303 Bz3-e900 {3 NB AadHD,

Triple-point values differ from the normal melting and boiling points at 1 atm.
3,D0TIR 3PN 1 atm  Toedisy; 80rHE3 2Hdy BB Dothndod 23¢3.

WORKED EXAMPLE / evmoxa0s3 EXAM ALERT / =0egp 00233

0.01 °C is the water triple-point temperature, A triple point needs a particular pressure as
not its normal boiling point. well as a particular temperature.

0.01 °C QeBR 3210t S0Be30; 9T D3Ry BdHEZWE3 300N AV, TBRN 0330, VET, 2.8 WP e,
Dot3e).
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PLASMA & BOSE-EINSTEIN CONDENSATE / TOPIC 32 NCERT * PUC

Plasma: The lonised State

TRTI,: eaoim.‘\’)eﬁe)é 23
™ (=]

Mobile ions (+) and electrons (—)

| Neutral gas 2 electrons + positive ions (ionisation)

EXAM-ORIENTED NOTES ¢ ENGLISH - KANNADA
* Plasma contains free charged particles, typically electrons and ions, along with

possible neutral particles.
99,39, 3,803, 9:3eB3 Beariah, sdna)eion DS, 3¢ shdh eadnRdnwb, s e searielo FTZI.

¢ It forms when sufficient energy causes significant ionisation of a gas.
TOBRY, B e9JOBY, NeDBE N €9035eBOITN T, SV0ESTHIT.

¢ Charged particles make plasma responsive to electric and magnetic fields.
€353¢d3 BranPor3 T, DTWYB® eI, 2300238 FeFNRIN B,38,ADIT.

* Many plasmas are nearly electrically neutral overall even while containing many

separated charges.
€933 T 0R,NYY), W38 e3:3eBMied dwed), WPTUR 2ueRV DBYE° e3FEN FedoeaszsoNZE3.

¢ A plasma can be hot, but specialised low-temperature plasmas are also used

industrially.
D9, DO ACBI; B3 FodEae) 883 ToTT IBees PN, 2PTT.

WORKED EXAMPLE / evto=0r3 EXAM ALERT / Z0egp d0e33

An electric discharge can ionise gas in a Not every glowing gas is fully ionised
discharge tube and cause light emission. plasma; degree of ionisation matters.
QB ABeEIA0T BRYI0D €9 90350e8 ZesoN 238 2313 23,303,000 e9dFP BoTPEE 90339eF Y Y9,
BRTDBDIBIR. €9¢); 90339 eBTEITI FWEII0ED 2308,
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Plasma in Nature and Technology
B3 30b Q) R I03zPITY, R,

Mobile ions (+) and electrons (—)

| Plasma: charged particles + collective effects

EXAM-ORIENTED NOTES ¢ ENGLISH - KANNADA

* The Sun and other stars consist largely of plasma in their hot interiors and outer

layers.
BRODE I V3T IZZNE DR 2.8 Horte BRTBETNRR BTN HYT9,H0T BRBSI.

¢ Lightning channels contain ionised air and can conduct intense electric current.
Q0233 e ), €9035eZ B M B 3ea3, )T BO) JrH3a3.

e Auroras arise when energetic charged particles excite atmospheric constituents.
VB BZ0I €953 BN 39T TET BEANPRY, BLEEQRITN G323 LVoEIMZE.

¢ Plasma is used in fluorescent lighting, specialised surface treatment and

manufacturing.
RRBNB0es® BB, DBe hed, | BoB,0e3 sHd), eVFYBT0 Z032RRNYE), 59T, 22¥TT.

e Fusion research attempts to confine extremely hot plasma using magnetic fields or

other methods.
Bo3eezss BoBReBRI0DE) 98,08 2D TR, 23023 FeS, e95eI0 BIT RORINY0T 200N &,0H3HIYT.

WORKED EXAMPLE / evto=0r3 EXAM ALERT / Z0egp d0e33

Lightning is not simply hot air: its Plasma is not the same as blood plasma; the
conducting channel is strongly ionised. word has a different meaning in biology.
Q02d Bez3o DR MIP0DHY); 9T ITYS® 30BB 3Hone 3es3, ZPBBOY B 5959, D), BZT 59T, 20003 Y 230303, B,
eacndmfoeﬁgémﬂd. e 23e3.
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Bose-Einstein Condensate: Basic Idea
23peT®-Y, I° TooBesdra: e T

HOTTER GAS ULTRACOLD BEC

' Ultracold bosons - macroscopic quantum occupation

EXAM-ORIENTED NOTES ¢ ENGLISH - KANNADA

* A Bose-Einstein condensate (BEC) can form when suitable bosons are cooled to
extremely low temperatures.
[pg, 23,0eR0° BEANPTY, 93,08 3R F93e30RE, 0NN 2310e -8V, [ T° TIORLFTED VOEINITIT.

¢ A large fraction of particles then occupy the same low-energy quantum state.
e9n} BeanY gy 25on 2,0t3e 383 B3 aD F0830 HBODRY, 98,DIT.

e BEC displays collective quantum behaviour that cannot be described by an
ordinary classical gas model.
9330 BRRE03 9L 2339EOA0T )BOTVONT ToedrR&S F0e30 B3e303H}Y, BEC 310e0=0333.

* Satyendra Nath Bose’s work and Einstein’s extension of it predicted the
phenomenon in the 1920s.
T e0B3o 23,0eT° 9530 BT &3y, TR, B, ;7° DO B0 19200 BBFBE, B3 JBADHIY, eEHTIAI.

e BEC is a state of matter and not an ordinary chemical compound.
BEC B3 8e 3; 9td Toedins; 0omo03dE Joadngase).

WORKED EXAMPLE / evtox0r3 EXAM ALERT / 0egp a3

Rubidium atoms were used to create a “Very cold” does not automatically mean
dilute-gas BEC experimentally in 1995. BEC; suitable particle statistics and
19953¢) BHDB030 BB3eeNVoT I3 90 BEC ey conditions are necessary.

&3,03e7M08, 350N JeDEFIANID. 330230 30x)" 20T 303,38, BEC esrhd)Dey; 8p3 deandd

59,0830 THEANED D), TORBMW 23edd.
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BEC: Experiment and Scientific Significance
BEC: @ adnen sha) S3z508 b3,

HOTTER GAS ULTRACOLD BEC

' 1995: experimental BEC of rubidium atoms

EXAM-ORIENTED NOTES * ENGLISH - KANNADA

* Eric Cornell and Carl Wieman’s group first produced a dilute-gas BEC using
rubidium atoms in 1995.
Q0T® FoREL® ) T e €933 303 19953€) HAB00 PR WPTBO DTH 9 BEC QDeRD.

* Wolfgang Ketterle made important subsequent advances in atomic BEC research.
dpe@gﬁonﬁ 56383¢ 9530) J033 BTe3recad BEC S080er3303>€) 3308 @RS 5oRdT3.

e Cornell, Wieman and Ketterle received the 2001 Nobel Prize in Physics for work on
BEC.
BEC 303 $0359,N 5o, eadn® 23, 8633 e9z301 20013 eP3203, 3102 B3], Be08s.

¢ Laser cooling and evaporative cooling help achieve ultralow atomic temperatures.
S3e0° $e3DeaTed DI, €3:)Be3DeTTE FIRNR €933BD WTEW TR TIRTN VTSIV 3.

e BEC research supports studies of quantum coherence, precision measurement and
many-body physics.
BEC Q080e63 89,0830 3385020053, AT S50 e0@), e9:3ed Bearte? 203, 963,038, 30z0rb3 .

WORKED EXAMPLE / evtoa0r3 EXAM ALERT / =0egp B33

The 2001 physics Nobel recognised the BEC is not simply all atoms “stopping”;
achievement, not the original 1920s quantum mechanics remains essential.
prediction. BEC R3¢ oerp B0a3meaniad “dengs3” ayzdimd 3); 590830
20013 J23er B3R, B,030emo3,3 TEINeN; 19208 3353 035003,33 e,

R RN €98,
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Comparing Plasma and BEC
T5759, sH3) BEC B0ed3

PLASMA BEC

ions quantum state

' Plasma: ionisation; BEC: quantum degeneracy

EXAM-ORIENTED NOTES * ENGLISH - KANNADA

* Plasma generally exhibits mobile charges and collective electromagnetic effects.
DR, BE), TR0 2B ege3e8ried Y TES IE)E9,08e03 HOFTITDPRITII.

¢ A dilute atomic BEC exhibits macroscopic quantum coherence at ultralow
temperature.
DB HTe3oead BEC €93,08 38330 3033, ‘e 59,0830 FBR02005 80e0DZT.

¢ Plasmas often arise through ionisation, while BEC arises through quantum

statistical behaviour of bosons.
9, TR =0N €90330Ve3Teal0n; BEC 230eT0m Y 59,0830 D083 @) e0d S38e3c0r evoe3arh3es.

» Temperature alone does not uniquely determine a state without composition,

pressure and relevant quantum conditions.
DBo03eess, 23T ), 59,0830 BOYINVYT Fec3w) FoTe3RN0T }BADRY, AFEOTHHDR,

* Both states extend the ordinary three-state model taught in introductory

chemistry.
85 D0REH @B BT0DRBIF T et §3NY E0odhY, IFOIZS

Al

WORKED EXAMPLE / ervco®8s3 EXAM ALERT / =30egp Bn233

Sun: plasma is typical; ultracold trapped A BEC is not a “frozen plasma”; the
rubidium atoms: a BEC may be created. mechanisms are fundamentally different.
RBRODERE) T, TIIR; 22003 9388 THHDB30 BEC “83)ne3@ 59799, " ©98); &00e3amhe3 DGosind swees:
ST30ea0n P03 BEC &3 &,320300. DD,

Raman Tutorial 8217670405-6361153623 NCERT » KARNATAKA PUC 37 /60



CHEMICAL NATURE & EXAM REVISION / TOPIC 37 NCERT « PUC
Physical and Chemical Properties
232338 =), ToTaDAB rbeaniwd
( N [ N [ N
PHYSICAL CHEMICAL NEW PRODUCT
H20 - H20 CHa + O2 CO2 + H20
\ S \ S \u v

' Physical property: identity unchanged in measurement.

EXAM-ORIENTED NOTES ¢ ENGLISH - KANNADA

* Physical properties include colour, density, boiling point and electrical

conductivity.
2069, T0T;3, OB Do Y DRYS® BB 23233 Nreanied.

e Chemical properties describe how substances undergo reactions, such as
combustibility and tendency to rust.
BBIBed DR) B3, HBZE B53B0303B 3,03503,3 Meanied Tomp0HAB rHeartwd.

¢ A physical measurement need not change a substance into a different chemical
species.
23933 e S0BID0T 3=, 23e8 TR0 23031 20T3eane3ede).

* Chemical reactivity depends on composition and bonding, not simply whether a

sample is solid or liquid.
02003 3,08508e)8 Foodezss e, 22053, 930D IT; Eete) N 9ie0 B3 HB0DIL.

¢ Physical state and chemical composition are independent bases of classification.
gP33 JB D), Toe0HE Foadwezss F8os, :3Nec30ed e3530NL.

WORKED EXAMPLE / evmox®a0ss EXAM ALERT / =0egp 00233

Iron is solid at room temperature and can A colour change alone is not infallible proof
react with oxygen to form rust. of chemical reaction.

B2 B30 FBTE) NT; e353)2:330AR A 269 WTBIIE 23393e3¢ Taga0hHE 3,030 3T ToZohe).
), BRLTVRID.
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CHEMICAL NATURE & EXAM REVISION / TOPIC 38 NCERT * PUC

Physical Changes Versus Chemical Changes
232338 =HD) TG00 wTWeR[EB i

PHYSICAL CHEMICAL NEW PRODUCT

H20 - H20 CHa + O2 COz2 + H20

' Physical: identity retained ¢ Chemical: new substances

EXAM-ORIENTED NOTES ¢ ENGLISH - KANNADA

¢ A physical change alters state, size or shape without necessarily creating a new
chemical substance.
R8T BRHEBODY, 3, MOZ, T €358 WLMHIT; BOR TIRP0DIB 3D, eLoENe3edL).

* A chemical change involves rearrangement of atoms into new chemical

substances.
009033 2BeBE30HE) BT0eand e pedeBdhor BT IR BRTRRWYZ3.

¢ Melting ice is a physical change because the molecular formula remains H:0.
& IO 23937 0BIES; 9P, H20 smoriadre evdadndis.

* Burning methane in oxygen is a chemical change because products such as CO:
and Hz20 form.
eEER® e3a3)23BAE) DRI Toa0HAB 20B3e30a38s; CO2 ahHd) H20 eudFnied enoesarh3es.

* A change can involve simultaneous physical and chemical processes, so context
matters.
2,083 B,3,00H€) 23P38 DHF) ToRp0B TRREBNLL 2208035020 BITD; BoT3E 08,

WORKED EXAMPLE / e300 EXAM ALERT / =0egp R3S

Compare melting candle wax (physical) with “Irreversible means chemical” is not
burning candle vapour (chemical). universally reliable; many physical changes
Drecardzadod ehees VD) 2P83; €96 DRI are hard to reverse.

TOTIONAT 2TITVIES. "&0DHATSINTS ToT0DAT” 02) AOTD 03IV

JO0DHRY; Fored) 23P8T WWRTEBNBRIR, EoDHAD 35,
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CHEMICAL NATURE & EXAM REVISION / TOPIC 39 NCERT * PUC

Elements, Compounds and Mixtures
Shpeomednicd, Joodngnd Hd) Mg rorie

PHYSICAL CHEMICAL MEASURE

state composition properties

' Chemical classification: elements, compounds, mixtures

EXAM-ORIENTED NOTES ¢ ENGLISH - KANNADA

e An element contains atoms of a single chemical element and cannot be

decomposed by ordinary chemical means.
SRR, 2,083 21303 TR BTELNYTIZES; Tt ToT0HIB GPRNT 23e3TVRNI)DE),

e A compound contains elements chemically combined in a definite composition.
TodnFRE) BuOGINE ADE, DTISTE), To5003ABe30N [BeOTHFE3.

* A mixture contains two or more substances combined physically, usually in

variable proportions.
QB,£aT3E) V@) 9330 B23), TWRYNLD TR @M 0TNHE e9FTIZRE), 23°8Be0N 2383Z:3.

e Air is a mixture of gases, while pure oxygen and pure water are an element and a

compound respectively.
Mod e9Qene B9; 2hT e3eHNTT RO eI, BT Aedd ToA3WT,

* Both elements and compounds are classed as pure substances in this chemical

scheme.
83 DTI0DB dﬂesédmde@) RROGD R, So03NT adc%d% Ebdg SRS 3803033.

WORKED EXAMPLE / evmox®a0ss EXAM ALERT / =0egp 00233

Distinguish oxygen gas Oz (element) from A mixture may be solid, liquid or gas:
carbon dioxide COz2 (compound). chemical category does not fix physical
02 953238 Supoped @) CO2 ZoweR s, state.

ToBNTEIY, 23eREB. QNZEIR) TR, TWE3 90 e9DIINTBIT; TOD0DB

JnEese 23033 3&3053332 AZODR)DR.
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Gas Laws and Particle Explanation
@9 dodDdrish sHD) 6o I=333

BOYLE CHARLES IDEAL

PxV const. V/T const. PV=nRT

' Boyle: PV = constant; Charles: V/T = constant

EXAM-ORIENTED NOTES ¢ ENGLISH - KANNADA

* For a fixed quantity of ideal gas at constant temperature, pressure varies inversely

with volume.
&’gpd FBIIITE), ADE S, 3,5399£003 BSTBE IVOT 2,383 WOTIEDS, aé)zségdsaabméaaﬁdogd

* For a fixed gas quantity at constant pressure, volume is proportional to absolute

temperature.
{38 23RBBE 90T B0 AT T3R8, e9TIZeNIT.

¢ The ideal-gas relation PV = nRT combines pressure, volume, amount and
temperature.
PV = nRT es833¢ €9 Jeed0easd) 23T, @030, 23000 Se3I060 0B S9BeI0IeIy, 220eBRIE.

e Gas pressure is explained microscopically by molecular collisions with container

walls.
€90 2,3BBI), Beanwd s593,03 Rednt B8, BWAINH BT g 50N JB0BTT.

¢ ldeal-gas behaviour is an approximation; real gases deviate especially near

condensation and high pressure.
SBBE Y WIER LI0TIR; VOFPRRT VedIed eI 23S 2.3BRE) D23 e9NONR D, BIEDIEI.

WORKED EXAMPLE / evmoxa0s3 EXAM ALERT / =0egp 00233

At constant temperature, 2 L gas at 100 kPa Temperature in gas-law ratios must be in
becomes 1 L at about 200 kPa if ideal. kelvin, not Celsius.

Rgpd 3ox03€) 100 kPa 2,333 2 L es633e e9dexsd) 1 L eswon 2900 AN 9DTITE), FoBa0 B, Te3e;
eI 200 kPa esrd3a. 3,0H°e)0).
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Matter and Changes in Daily Applications
B30 UZohd B, Db Y3wneoRes

FRIDGE DRY ICE SWEAT

condensation sublimation evaporation

' Observe the process, identify the phase, state the energy flow.

EXAM-ORIENTED NOTES ¢ ENGLISH - KANNADA
¢ Refrigerators and air conditioners use repeated vaporisation and condensation of

refrigerants.
$,25°5 ), DT BoBRS L Be3BT HTH0Td e3DeBTED T VoS I3

* Pressure cookers alter the boiling temperature by raising pressure above the
liquid.
BB0° 338,0°Rd BT BA 20D 2033 B3R DAV T3 WBODIEI.

* Freeze-drying preserves some products by removing frozen water through

sublimation under vacuum.
QESRE), AT DeTRY, SVGFIBID0T e Bered) VZF PR FoTFHRTH ees® zﬂ;wo‘.’bons.

¢ Cooling by evaporation helps the human body regulate its temperature through

sweating.
RSO e3:)0350r1e)BA0E eHed) IR, Foa3ednSeSRY, V03I .

o

* Plasma applications and ultracold BEC research show how control of state enables

modern technology.
9, VS I, 988638 BEC FoBerds 33 Aadodeasd) 3503 30323038, et 330033 020y, 80ed=0Z:3.

WORKED EXAMPLE / evto=0r3 EXAM ALERT / =0egp 00233

Label refrigeration stages: evaporation Refrigerators move heat from cold to warm
absorbs heat; condensation releases heat. by consuming external work.

8e3e30e0T3 B0IN%d: e3P sy &HedERRIT; $,23°1%b BRONR BT 2B 3003 23eNRE DR0T
VoIS ey DRDIE. 35on3, e FoNDIES.
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NCERT Laboratory Activities and Safety

NCERT I 03menined =b3) zbdg3

CONTROL MEASURE
volume - — — time
(( ]
temperature (0 (() o (O result
@
\ J (. (. \ J

Observe ¢ control variables ¢ record ¢ infer

EXAM-ORIENTED NOTES * ENGLISH - KANNADA

Salt dissolved in water demonstrates dispersal of particles and the idea of

interparticle spaces.
QeBIE) envsg) VN BeanY BORIVE DB, 8290030 Rl B R0DHRY, BredDITI.

Ink diffusion in cold and warm water can be compared while controlling the volume

and amount of ink.
35@9 S0d R, D033 aease_‘; 2R DV3e9 BTN B TN RO T,z339Ed 2,083 VTIeR).

Measure water temperature during controlled heating and note intervals of near-

constant temperature.
Q0303,3 THBIBE, VDR Foe30R BT B3y §TeINDHE 9TPNLRY, DR

Never taste unknown chemicals or inhale vapours intentionally during sublimation

demonstrations.
VG F TS 3,030enTE), 2923938 0o0HBNFY Br23:323eR e9%3e30 3 INPR, VTIeBTPIE BazoN LLITTE3EB.

Dry ice requires insulated gloves and ventilation because frostbite and CO: buildup

are hazards.
2608500033 23:e8, BedMaod) ) CO2 Jon® e9z90d ARR)EO00T Ogre08,3 %ﬁdab Forte M3 23e.

WORKED EXAMPLE / evtoa0r3 EXAM ALERT / S0egp 20233

Compare equal water volumes in wide and Use teacher supervision for heating, gas
narrow dishes to isolate the effect of surface cylinders, dry ice, and electrical plasma
area. apparatus.

230083, | DRyeedE @ BOFTIE 3P0 B3 DO FOBS, €90 ADTWO?, 2,808 FBY, WY T,
DRIEIBI, 9o eI, 30TR TINRTE) BeedR. eVBBCINRIN BT 23625003 23em.
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Solved Numericals: Temperature and Latent Heat
2013 S83,1ich: DTS DI T evsy

WARMING MELTING BOILING

Q = mcAT Q = mLf Q = mLv

' Qtotal = ZmcAT + ZmL

EXAM-ORIENTED NOTES ¢ ENGLISH - KANNADA

* Convert temperature to kelvin by adding 273.15 to the Celsius value.
B adm BPe)B, 273.15 BedD BN BOB3e .

* Use Q = mcAT for a temperature change without changing phase.
23 283N B3R Bt Q = MCAT 209,

* Use Q = mL for a phase change occurring at the relevant transition condition.
[o2y0)3 %Szodmde—"aoi)e_?ﬂ Q = mL 209%.

* For a multistep heating path, calculate each sensible and latent heat term

separately and add.
2BBOIE SBSEE), B30T DR, FINR MHE eV, BRBRY, B3, S0 Bed.

* Always convert kilograms, grams, joules and kilojoules consistently before

calculating.
33,8, Spen 3e830eM9,0, M0, 2Pe° 2HI) dedezuner R, FO03N BOBIER.

WORKED EXAMPLE / evtoa0r3 EXAM ALERT / =0egp B02d3

0.10 kg ice at 0 °C: melt energy = 33.4 kJ; Check whether the question requires

then warm water 10 K needs about 4.2 kJ; heating, melting, vaporising or several steps
total =37.6 kJ. before selecting a formula.

0 °C 3 0.10 kg &z 33ATen 33.4 kJ; 3033 Qedy, 10 K T3, e30,1e BHRTBeN BN ST, O, e8)03rHNE
DTN 4.2 kj; 2.63), a3 37.6 k). €930 BOY) B3N 3ede Do) T0BeDd.
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Exam Master Comparison and Revision
ZOegp Fhr, Bed Hd) PHRoo=IFS

SOLID LIQUID GAS PLASMA BEC

shape volume fills ions quantum

' Define - compare - explain - calculate - apply

EXAM-ORIENTED NOTES ¢ ENGLISH - KANNADA

¢ Solid has fixed shape; liquid has fixed volume but variable shape; gas fills its
container.
P8, JT e9590; B33, YT HO=00e0 3BT 3BN1ES e959T; 9 3,03, B020ZT.

* Melting, freezing, condensation, vaporisation, sublimation and deposition are
physical phase changes.
B0MHeE, BT, VoI, €3)eBTED, PV FIBT 20B), AFEHES 23038 R BOBOIEBNLL.

¢ Evaporation speeds up with greater area, higher temperature, lower humidity and

more wind.
BYS e, |, BN T30, 3R T3 D3 ded), MoPAT e9dadrdedB sdenzorh3il.

e Plasma relies on ionisation, whereas a Bose-Einstein condensate relies on

ultracold quantum statistics.
909, €903390eBTET 20ee3 e95300D3; BEC e938¢e38 59,0830 meante cdee3 esz3erodds.

* For numericals, distinguish density p=m/V, sensible heat Q=mcAT, and phase-
change heat Q=mL.
Sg,R¥ D088 p=m [V, 30xe350: Beee3e8ad evgy Q=MCAT &H3) }BBeadesad evsg Q=mL emeBR.

WORKED EXAMPLE / evto=0r3 EXAM ALERT / Z0egp d0e33

Rapid recall: ice + heat - liquid, liquid — In MCQs, identify the process first, then read
heat - solid, dry ice = gas, vapour - frost. every option; beware “always”, “only” and
3038 I3D): & + eug — B3, BES — PG — P, 2,608 “never”.

- 900, €3 — &BTT. MCQR¥E) Spzen 33,03 HhH3R S033 oery esad, 2.8;

“o3seeenien”, "3, “9odne 1) BRNY 213 9233
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CHEMISTRY / NATURE OF MATTER

Chapter Practice MCQs

3e30d), BN * Q1-Q5

Q1. Which statement best defines matter?
BB, @UZ0eveN e39;859, e BeDS 0350eHcn?

B. Only emits light
B30 239 eI T3

A. Has mass and occupies space
33,008 B0D FY €38, WHI

D. Is necessarily visible
DoB3=N TeITI

C. Always has a fixed shape
O3memriew {3 €553 B0

Q2. Which is NOT ordinarily classified as matter?
D9e339Re30N O3B, B3,e308 SNers0N)?

A. Air B. Visible light
mY 06233 23z

C. Water vapour D. Iron

Qe0oc) Akl

Q3. Why is air more compressible than water?
QedNo3 M 0 B23), BoR23Zesr1ZLS?

A. Air has no particles B. Water has no mass
monR 3earide) edn 33,008 1)

D. Air has a fixed shape
M9 {3 95903

C. Larger gaps between gas particles
290 Beant® @S BT 9033

Q4. Perfume spreading across a room illustrates which process?
BOROG BRE oS B0er303¢) BB 03 B,3,03?

A. Freezing B. Deposition
BT Qe

C. Fusion D. Diffusion
30O PAElelx]

Q5. Particles of an ordinary solid mainly do what?

D930 TR Bearied 3a)eoN O 5BZeS?

A. Vibrate about equilibrium positions
BRBReR mRPNS DY BodI

C. Fill any container
a3R)Te @3, B020I3
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B. Remain perfectly motionless

TORPEE VB e3NZ 3

D. Move freely like a gas

@J0E08 R0gzen BOIES
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Chapter Practice MCQs

3e30d), BBNLL * Q6-Q10

5 MCQs * 5 Marks

Q6. A liquid changes shape on pouring because it

3RS, 0N €353 0TBrHRI)BE, FoTED .

A. Has no mass
33,008 1)

C. Has no particles
seanide)

Q7. Which property best describes a gas?
29I, LN BORE Hea 035eeHT?

A. Fixed shape
ABDEF, 3528

C. Fills its container
B93,030:3), Fopeae 2002033

B. Can flow while keeping nearly fixed volume
BZeE JT WOeatd R0 BOODHOL T

D. Must fill all available space
023D exp, J& Br02223edd

B. Fixed free surface
38 B0z oed,

D. Very low compressibility

e93.0) Fozre333

Q8. Why can ordinary ice float on liquid water?

D933 B> BE3 Ded edee3 8 Seenges?

A. Ice has zero mass
&oe3, Be3008 1)

C. Water has no buoyancy
QednR Zeens3 250

Q9. Which is a physical change?
23033 20TIRES 030R)T?

A. Melting ice
&) TR/

C. Burning paper
BN BT

B. Ice is a gas
& e9)TIINTS

D. Ice is less dense than liquid water
BB D033 DedA0I B

B. Rusting iron
3D g0 33, BBV

D. Digesting food
€3BT 23eLAE I TD

Q10. Which example involves a chemical change?

D9003T BOBEBOD YVEIBTES A3I0)T?

A. Condensing steam
€30) VOPIS

C. Crushing chalk
2o B SRR
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B. Burning methane
QTR BB

D. Melting wax
23veed BBNDR)TD
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203Be303), B3N ¢ Q11-Q15

3 oA

Q1l1l. Which is a compound rather than an element?
SRO5RIN03 BoA3NTNT)R) O339)R?

A. Oxygen, Oz B. Gold, Au
)35 02 233, Au

C. Pure water, H20 D. Copper, Cu
&g dedd H20 s, Cu

Q12. Ordinary atmospheric air is best classified as a
R93I9R; 239Be3TEAT MDY, 0330eHTIoN 3NesBODSB?

A. Single element B. Single compound
2,003€ SROTIJ) 2,003€ BOO3VT,
C. Pure liquid D. Mixture of gases
&3 3= eodony 3o

Q13. 27 °C is approximately what Kelvin temperature?
27 °C R ORY, O ITHW?

A. 300 K B. 27 K
300 K 27K

C. 246 K D. 327 K
246 K 327K

Q14. A temperature rise of 20 °C equals a rise of 5
20 °C IBRPS B3I dm), SO B3B8, IR?

A. 293 K B. 20K
293 K 20K

C. 253K D. 0.05K
253 K 0.05K

Q15. During equilibrium melting of pure ice at 1 atm, the temperature is near .
1 atm 3¢, 8633 & VB eI 30NN FoBa3 o= Be3edd .

A. 100 °C B. =100 °C
100 °C =100 °C
C.0°C D. 273 °C
0°C 273 °C
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Chapter Practice MCQs

203303, B3N ¢ Q16-Q20

3 oA

Q16. Energy to melt 0.20 kg ice at 0 °C (Lf=334 kJ/kg) is -
0 °C S8 0.20 kg &z 30nen (Lf=334 k] /kg) Bezor3 33 .

A. 6.68 k] B. 334 kJ
6.68 kJ 334 k
C. 1670 kJ D. 66.8 k|
1670 k| 66.8 k|

Q17. What is characteristic of boiling?

BRO30IB0D 08 ©FED 0339HT?
A. Vapour bubbles form within the liquid B. Only the surface evaporates
BIB 28nie eHY R evoERrd3Es seds, | B3, 8AAPHIE
C. Chemical bonds must decompose D. The temperature must be 0 °C
090303 20BNBe 2,T303923e3 FoB3093 0 °C ade3e2Semd

Q18. At high altitude, pure water generally boils -
B D3VRE, 53 Aedh ToedordeioN .

A. Always at 120 °C B. Below 100 °C
o3seeented 120 °C 100 °C Ao3 341
C.Only at 0 °C D. At unchanged temperature
gez3e 0 °C 2BBBANT FoB3E),
Q19. A pressure cooker speeds many cooking processes by .
RB0° BB,0° e9:3e3 TN FoODENYRY, dentR PP .
A. Removing all heat B. Removing water molecules
2 R SRDTID)TO0T edS e9£2) IRTDTORR)BO0T
C. Raising the boiling temperature D. Reducing pressure inside
DB FoBI B2ZRR)TO00R 22BN 2,33 R SRR TOT

Q20. Energy to vaporise 0.01 kg water at 100 °C (Lv=2256 kJ/kg) is .
100 °C 3 0.01 kg Qedb esdadvenien (Lv=2256 kj[kg) 38 ___ .

A. 2.256 kJ B. 225.6 kJ
2.256 k| 225.6 k|
C. 0.2256 kJ D. 22.56 kJ
0.2256 k| 22.56 k|
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wmes0d), BN * Q21-Q25

Q21. Evaporation can occur .

€3)03MDT 0339539N BOLIDTIBIT)?

A. Below the normal boiling point B. Only at 100 °C
T3, BRIV Dot L1 ge3e 100 °C 3
C. Only with bubbling D. Only in a vacuum
rbdrish amynt &S, AeEIRE) BP3,

Q22. Evaporation is primarily a .

230003507068 03N 0359a3 23,3,03?
A. Nuclear reaction B. Surface phenomenon
R9,8030° 803 abeds, | B
C. Process throughout a solid D. Chemical combustion
PRT BN T 00mR0T BB

Q23. Which change usually increases evaporation rate?
035923 20T3e3E3E3030 3R EIoN €535 B33 BFIT3?

A. Greater relative humidity B. Lower temperature
B23), Tac3e esT,E 3 3R TR

C. Greater exposed surface area D. No ventilation

3333 e, | DRyeear aed), MoP2303AR) BT

Q24. Under otherwise similar conditions, high humidity generally -
930 BOY MW Fe30oReNGTB B2 3B S D3 ev0N .

A. Turns water into plasma B. Raises ice density to infinity
QeTRY, T, WPBJTI EDT T203,3 9803RRIIT
C. Prevents boiling absolutely D. Slows water evaporation
DABVR)BIE Sopeas I3A3IL3 Q0 €32)035mH)BODRY, AGORIRADITI
Q25. Sweating cools the body mainly because .
2330 T3eBESIY, BoewoN3 dwa); 590w .
A. Evaporation absorbs thermal energy B. Sweat freezes at 37 °C
eSDIRRHDS eV B8 SHedARUW I 233 37 °C 38, BR)Re3s
C. Sweat creates cold energy D. The skin stops all heat transfer
2330 3023 B8 B &I 2B D, PVT, BMREIES 3BT
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3e30d), BN * Q26-Q30

Q26. Why do wet clothes dry faster when spread out?
2,c303) 2083, BN & 23ent 2eardIT3?

A. Water changes to ice B. Exposed surface area increases
Qe &3 3333 doedl, | DRyeear BeNZTI

C. Air pressure becomes zero D. Water undergoes combustion
MPod 2.3 BeREerb3dn et BBIRRAIT

Q27. Dry ice changes directly from solid to gas by c
20898053 TRD0T 3eTN 9D .

A. Freezing B. Condensation
BT DOPS

C. Sublimation D. Melting

VG F DS 3OS

Q28. The reverse of sublimation is called

QUGFIBIA DTG 33,00 .

A. Diffusion B. Boiling
QT 2OBVIB

C. lonisation D. Deposition
€90359R)e33¢9 QgeDe3

Q29. Frost forming directly from water vapour is an example of -
Qe0a)d0T FedezoN &HTH3 BRBRRVY .

A. Deposition B. Combustion
Dgese3 BB

C. Melting D. Evaporation
3OMHAB €3)035MOE

Q30. Liquid drops outside a cold glass mainly form by 5
39303 Mo BTN Be3 BANLD 3a)eson .

A. Sublimation B. Condensation
VG F DS BoSS

C. Fission D. Rusting
ATSI B3, SB3NHD
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203Be303), B3N ¢ Q31-Q35

3 oA

5 MCQs * 5 Marks

Q31. What does a flat segment of a pure-substance heating curve often show?
B3 BRI FoTS FBT B3O gont T3 eIoN DIy, 300003337

A. No energy is absorbed
33 808 9

C. Phase change at nearly constant temperature
BIZEE YT ToBAE), }B2Te03ES

B. A chemical explosion
D003 %eés

D. Mass becomes zero
BB,008 BRI ERRD

Q32. Heat to warm 1 kg water by 5 K (c=4.2 kJ/kg K) equals .

1 kg Qedy, 5 K 23 en (c=4.2 k] /kg K) evag .

A. 0.84 k]
0.84 k|

C. 105 k|
105 KJ

B. 4.2 k
42K

D. 21 kJ
21K

Q33. Heat to melt 0.10 kg ice at 0 °C and warm the water by 10 K is about .
0 °C 3 0.10 kg &3 3BAR QedY, 10 K D&e35et8en mde3sedd .

A.37.6 k
37.6 kJ

C.4.2K
4.2k

B. 33.4 k|
33.4kJ

D. 376 k|
376 kJ

Q34. At constant temperature, an ideal gas volume is halved; its pressure

f%d SoBTE) TBE VT WO LITE VTN 2,33 .

A. Halves
lalgpiaticia]

C. Remains exactly zero
Rompear BRREOr3E

B. Doubles
QHeazsen3l

D. Becomes one fourth
T, 230N HZ T

Q35. At constant pressure, doubling Kelvin temperature of an ideal gas
R0 23RBY iz dod 3O TS BHearedIT3 :

A. Halves its volume
0T I

C. Doubles its volume
BOeea Brdeacsordpd @
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B. Keeps volume fixed
BO30ed YT

D. Removes all gas particles
Q) BeanBRY, SRDTIRDITI
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u3e30d), BBN © Q36-Q40

Q36. Gas pressure is explained by .

290 2,33 V0EN)TB, FoTED .

A. Absence of molecular motion
9590 23R QYD)

C. Permanent gas shape
90T 2033 3520

5 MCQs * 5 Marks

B. Only Earth rotation
2303 23Ted T3,

D. Particle collisions with walls
Beaned Reedndn B3, BRBINHD

Q37. Plasma is distinguished by significant presence of

DRT,T DBe:d OFed .

A. Free electrons and ions
803, 25T ), eodrdriEd

C. Only solid crystals
Bez30 PR JE3BNRD

B. Only neutrons
Bea30) JQE39,7° %D

D. Only uncharged ice
Bez3e) 33 S0

Q38. Why can plasma respond strongly to magnetic fields?

Y, 20023 FeFB, 200e0N HF B33 N1ILS?

A. It has no particles
Beanide ¥e)

C. It is always a solid
odvozvoniens RNt

B. It has mobile charged particles
23D e3:3ed3 Beaned V3

D. It contains no energy
38 Q)

Q39. The Sun is primarily an example of large-scale

RRODEED Fa)TON 0dE B, 30 BRT LVEIBTES?

A. Liquid water
TS ded

C. Plasma
0D,

B. Dry ice
20808

D. BEC at room temperature
Epes30d Zoxa3 BEC

Q40. Auroras are linked to energetic charged particles interacting with
B,B3,23 @V0ENHR)D BZ03NI €3:3ed3 B 0359)BBR0AN 3, TO0T?

A. Only ocean waves
3ex30 BRNT, SR

C. Only cold water
ge3e 39303 edd
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B. Only solid rocks
830 P e

D. Atmospheric particles
OTIRTEIT FEAMD
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we30d), BN © Q41-Q45

Q41. A Bose-Einstein condensate involves
21062, O° To0ReBTEITA, :

A. Many bosons in one low-energy quantum state B. All atoms turn into photons
9333 280emR i 2,003 BB B b 50830 RBODE), D) TTIIEWNLD oee30~° esTH3Z3
C. Nuclei split continuously D. Water always boils

98 03* AT033 2323ZE Qedd adseszeniew BRI

Q42. The first dilute-gas BEC in 1995 was produced with which atoms?
19953 3030 TP €99e) BEC 035923 BTZI0DND0T DeddEDBIANID?

A. Gold B. Rubidium
233, DB

C. Chlorine D. Uranium
BRed® adndedado

Q43. The Nobel Prize in Physics for experimental BEC work was awarded in
B,030eros,8 BEC 8038, 6P3z0m 1w R08er @388, 030053 S=e?

A. 1901 B. 1955
1901 1955
C. 2001 D. 2015
2001 2015

Q44. Which pairing is scientifically correct?
035023 220083 &3;239B=30N BO03NT3?

A. Plasma—ice crystals; BEC—combustion B. Plasma—Dboiling; BEC—rusting
D0, —&E38; BEC—BBS D0, —BOORNDS; BEC—vay,

C. Plasma—dew; BEC—rain D. Plasma—ionisation; BEC—quantum coherence
P, —e02B; BEC—0 9, —€90359e30e9; BEC—a9,0830 IB3020083
Q45. On a phase diagram, the triple point is where .
33233 3¢) 3o DoB3 .

@ ™

A. Solid, liquid and gas coexist in equilibrium B. Only gas exists

S, BB DI, 90 B3ReDITE) 243cNTH3Z3 3ex30 9

C. All particles disappear D. Pressure is always zero

2©) Bearied Sreodhzzerdded 2,83 adnesoniens SR
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3e30d), BBN * Q46-Q50

Q46. Pure water’s triple point temperature is approximately -
B3 eBI 30t FoedR e .

A. 100 °C B. 0.01 °C
100 °C 0.01 °C
C.4°C D. —-100 °C
4°C =100 °C

Q47. Above the critical temperature, pressure alone cannot create
59,038 S0B33,08 2dree3 Fez3e) 2,3BNOE 03T, QVOEDTIVEEN ToG}IR)?

A. A denser fluid B. Higher pressure

B23), T0T, 308 DY 2,33

C. A distinct equilibrium liquid phase D. A supercritical region
B33 FeHdneos B8 13 €9352,0338 2,13e3

Q48. What happens to latent heat during equilibrium freezing?
BBV BT 3B 1O VTG B, DRNILS?

A. It is created from nothing B. It always becomes infinite
ZRR,D0R F&,030rH3T o3mEmriew e=odmrd3n

C. It converts H20 into COz2 D. It is released to surroundings
H20 e9=y, CO2 esARDIT DI 3B DBDRB3PHII

Q49. Which comparison is correct?

03303 BT TO03PNTI?
A. Boiling—bulk; evaporation—surface B. Both—only chemical reactions
DABVE—2.P230N; @&Q&Dm&)@—ﬁoeé&{] TBR—BEI TaADT 303
C. Evaporation—only at 100 °C D. Boiling—only in vacuum
e3)035re)E—38es3e 100 °C DDBNDE—BEeSO VeIESTE),

Q50. Which safety rule is essential when handling dry ice?
20698033 2PN ea:ézsﬁé?s DTz QD) 0339eH?

A. Store in an airtight glass jar B. Use insulated gloves and good ventilation
MeP03NBE Mol 230e3D0DE) 9B eVFABREFE NS Tore SVZE MoPBION WBR

C. Handle bare-handed D. Breathe CO2z vapour deliberately

506) a's;obaod S0e3d CO2 ent3edpaeaesoN GURATIB
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ANSWER KEY & SCIENTIFIC EXPLANATIONS Al1l3B13°C1l2D12

Verified Answers & Reasoning
V30N R DT\ * Q1-Q10

Q01 A Has mass and occupies space

Air, water and solids are matter because they have mass and occupy space.
9, Jedh ) PRINL Fe3002 Horte FO=0ea BR0ODRBOR BZrewanas.

Q02 B Visible light

Light is electromagnetic radiation that carries energy, not an ordinary material sample.
2332 BZODHRY, TN DE3)89,08e03 I&TED; TRy BT, TVEO0E),

Q03 C Larger gaps between gas particles

Gas molecules are usually much farther apart, leaving room to reduce volume.
2900 e9NR 2BY BPTBYTR)BO0T SO BB BB B2 9BFIBIT.

Q04 D Diffusion

Random particle motion produces a net spread from high to low concentration.
Beante a30t3ed B 303A0d BedS Teor Ao BB T3S0 BB BIBIYT.

Q05 A Vibrate about equilibrium positions

Solid particles retain neighbouring arrangements but still vibrate thermally.
PR Bearizd BITA YR SVDIBR0BETN VT BoBS RT3

Q06 B Can flow while keeping nearly fixed volume

Liquid particles rearrange while remaining comparatively close together.
BE3 Bearied JeetiSe 9Ty BO[S Y BRI

Q07 C Fills its container

Gas spreads into the whole available volume and is readily compressed.
e9J0) 0Ly BOT50LITIR, €58, 230N Boe3BeerhHIa.

Q08 D Ice is less dense than liquid water

Freezing creates an open hydrogen-bonded structure that lowers ice density.
e80ea0 &3¢ 3803300 Br8R,2:° 220630 B23RA0T ST T00T,8 BBH03NHZE.

Q09 A Melting ice

Ice and liquid water are both H20; only their physical state differs.
3330 DB, B3 ed 28T H20; 25800388 Sease 23088 J30HE).

Q10 B Burning methane

Methane reacts with oxygen and produces new substances including COz and Hz0.
Qegden® 5B RN 3, CO2 &3 H20 [FedB08 BT BIHRY, o033 BRI
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ANSWER KEY & SCIENTIFIC EXPLANATIONS Al1l3B13°C1l2D12

Verified Answers & Reasoning
V30N ) DSTWBRED * Q11-Q20

Q11 C Pure water, H20

Water chemically combines hydrogen and oxygen in a definite proportion.
QeDRA) BBRLR® D) e5eBB ANDT 9DTIIHE), Tomp0ABe30N [eDIS3.

Ql2 D Mixture of gases

Air contains nitrogen, oxygen, argon and variable amounts of other gases.
M0E) Fe0een®, e3e)eB, MoER’ BN 23e8 e9dONL )G &e350e038), Bes.

Q13 A 300K

Add 273.15: 27 + 273.15 = 300.15 K, approximately 300 K.
273.15 8ed&: 27 + 273.15 = 300.15 K; Rya35edd 300 K.

Ql4 B 20K

Celsius and kelvin intervals have the same magnitude even though their zero points differ.
39,0H° D) FOFR 90301 Mo, 2u083e; e3T33 By DorHdned 23ed.

Q15 C 0°C

At normal atmospheric pressure, the ice-water equilibrium temperature is near 0 °C.
030 2398930ED 2.ZBRE) &0-eDR VDB e Foeseios Dassdd 0 °C.

Ql6 D 66.8 k

Q=mLf=0.20x334=66.8 kJ.
Q=mLf=0.20x334=66.8 k.

Q17 A Vapour bubbles form within the liquid

Boiling is a bulk vaporisation phenomenon, not only surface escape.
BRINDE B3 2.@rio Sr3od0s3 edessen; sdred, 0dree deDBs3e),

Ql8 B Below 100 °C

Lower atmospheric pressure reduces the equilibrium boiling temperature.
BB 393953060 2,3BR) VB3RO DRZNE STV, BB 330IT.

Q19 C Raising the boiling temperature

Higher pressure permits liquid water and steam to reach higher cooking temperatures.
B 2.3BRE) edd BR) e3e) B2 BN T30S FLNTJTRD.

Q20 D 22.56kJ

Q=mLv=0.01%x2256=22.56 kJ.
Q=mLv=0.01%x2256=22.56 k.

Raman Tutorial 8217670405-6361153623 NCERT « PUC « ANSWERS 57 /60



ANSWER KEY & SCIENTIFIC EXPLANATIONS Al1l3B13°C1l2D12

Verified Answers & Reasoning
30N F) DSTWBRED * Q21-Q30

Q21 A Below the normal boiling point

Surface molecules can escape at many temperatures, even at room temperature.
doeeSw BeanEd BEFB03) TIDBRNSFOR, BeDT03 e93eT ToBNBE) BPTHURENWIITD.

Q22 B Surface phenomenon

Escape of vapour molecules occurs at the free liquid surface.
€52 Beariel BRTBPEDE Be3E w3, 3ed, obhe) SBosI3.

Q23 C Greater exposed surface area

A larger exposed area provides more surface molecules that can escape.
BN 230ed, | Br3edsd) BRUBRENRY, BeYS BeanPRY, LBNDIT.

Q24 D Slows water evaporation

Moist surrounding air reduces the net escape of additional water vapour.
DZOR ST MPA0T AR, VeTI) BATBRENE N3P BT 3BA3HIA.

Q25 A Evaporation absorbs thermal energy

Evaporating sweat takes latent energy from the skin and surroundings.
BB 303N 23TE TFY DFDA0T sy B0, BBSIT.

Q26 B Exposed surface area increases

More surface area accelerates evaporation at similar temperature and humidity.
TBeBos Foa ) e F 30 B2 dreds, | Deedr e3:033rHIERY, BerpPHIZE.

Q27 C Sublimation

Solid CO:z sublimes at ordinary atmospheric pressure.
Doe0R; 398930e0 2.3BTE) R CO2 VT FTIINPAIT.

Q28 D Deposition

Deposition converts gas directly into solid without a bulk liquid stage.
AZeDEBADE) 9NR) B3 &3 2003 FeTaoN HReardITI.

Q29 A Deposition

Gas-to-solid transition can produce ice crystals on a cold surface.
0BT FRE, B3 Somon s3red, 0 ST ET GLOEHTPEIZT.

Q30 B Condensation

Atmospheric water vapour cools and condenses onto the outer glass surface.
mdab Jevae) BozmoN Moess BRTDed, | hed BomSIied)3a.
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Verified Answers & Reasoning
V30N ) DSTWBRED * Q31-Q40

Q31 C Phase change at nearly constant temperature

Latent heat changes the phase while temperature stays nearly constant at fixed pressure.
&8 2,3BRA), o0 20BBed }JTITY, DT v BODRY, BT,

Q32 D 21k

Q=mcAT=1%x4.2x5=21 kJ.
Q=mcAT=1x4.2x5=21 kJ.

Q33 A 37.6Kk

Total=0.10x334+0.10x4.2x10=33.4+4.2=37.6 k.
2,83)=0.10%334+0.10x4.2x10=33.4+4.2=37.6 KJ.

Q34 B Doubles

Boyle’s law gives P1Vi=P2V: for fixed gas quantity and temperature.
ARRZ 9 23235980 2P FoTHE), 239033 AoDHD P1V1=P2Va.

Q35 C Doubles its volume

Charles’s law gives V proportional to absolute temperature at fixed pressure.
{8 2,383 2305 A0HB08 V AT5e8 303:310:38, e9beo8eoNh3 3.

Q36 D Particle collisions with walls

Molecules change momentum in collisions with walls and exert force per area.
e9guned RRedndn B38,03wn Joaden 2036 3,3 30338, & V0ENIZE.

Q37 A Free electrons and ions

lonisation produces mobile charges which influence plasma properties.
€90350e80£000T 23O ege3eBReb eoesN 599,03 NHENFRY, ABODIES.

Q38 B It has mobile charged particles

Magnetic fields exert forces on moving charged particles.
BOE €5:3ed3 Beante? adree 230203 Fe3 ) e B,03ReNIE.

Q39 C Plasma

The Sun’s hot gas is strongly ionised and behaves as plasma.
BRODHES DY 9o 3ec3, 9033968 Ba3oNK) T, CRTHEAT.

Q40 D Atmospheric particles

Excitation of atmospheric atoms and molecules produces auroral light.
293930E0E BTT30e) TN 9eNNY LVREBID0T B BR303 2393 e Zadnrdda.
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ANSWER KEY & SCIENTIFIC EXPLANATIONS Al1l3B13°C1l2D12

Verified Answers & Reasoning
30N ) DSTBRED * Q41-Q50

Q41 A Many bosons in one low-energy quantum state

Quantum statistics allow suitable ultracold bosons to macroscopically occupy one state.
59,0830 F0aRBIR DIOT BT, e988e8 230emnTieh 2,0tde B0, BT BE3eeat3d), e98,DZE3.

Q42 B Rubidium

Cornell and Wieman’s group achieved BEC in a rubidium atomic gas in 1995.
FIED® D) Deadd® 0@ 19953€) BAB0H0 BTserad 90BE) BEC DI,

Q43 C 2001

Cornell, Wieman and Ketterle jointly received the 2001 physics Nobel.
BIIEF, ea® DBy, Be3Se 20013 ePBzor}) Jeler BBR, TEED.

Q44 D Plasma—ionisation; BEC—quantum coherence

The charged-particle nature of plasma differs from quantum degeneracy in a BEC.
DP,T €533ed3 Bearied Mo BEC 03> 59,0830 T008)e38e0000 D3z3oNas.

Q45 A Solid, liquid and gas coexist in equilibrium

Three phase-boundary curves meet at the pure-substance triple point.
B} SRR 30T, SFwedh JINB BFReb [edb:3.

Q46 B 0.01°C

The water triple point occurs at 273.16 K, equal to 0.01 °C, and a specific low pressure.
Qe0 3ot 273.16 K= 0.01 °C &R DBex 3B 2.3B3E) &v0e3orH3as.

Q47 C A distinct equilibrium liquid phase

The liquid-gas coexistence line ends at the critical point.
59,0320x0IIE) BE-e9d0 JBeIYZ T NBTeal SA3IE.

Q48 D It is released to surroundings

Freezing is the reverse of melting and releases latent heat.
Fe50Ed BOMHIBZOD IAT; M3, BVF By, BHTIRZTA.

Q49 A Boiling—bulk; evaporation—surface

Boiling forms bubbles within liquid, whereas evaporation primarily involves surface escape.
BDBE BB 2.9M0 HFABRY, GL0ETRWZT; e3035R1S ayesen shed, 0He) Iradnga.

Q50 B Use insulated gloves and good ventilation

Dry ice can cause cold burns, and confined CO: can displace breathing air.
2,£98eH 0T Be3rTo0d eVoEINRITBITD; BB FFBE, CO2z eVRTEIT MDY, BT 35ETITD.
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