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Clear, fact-based chapter notes with one English point followed
immediately by its Kannada explanation. Original visual diagrams
and an examination-oriented practice set.
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Syllabus orientation: NCERT Class IX Science, Chapter 1, and CBSE Science learning standards. Additional explanations extend the syllabus for competitive
examinations. Figures are original schematic illustrations, not to scale.
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CORE DEFINITION - CONCEPT 01

What Is Matter?

T E DoBBedy?

VISUAL EXPLANATION - ORIGINAL SCIENCE DIAGRAM

@ %e°°®
PS

HAS MASS OCCUPIES SPACE PARTICLES

e Matter is anything that has mass and occupies space.
B3,00803RY, BPODRY FFBRY, B BRBEYECR BEGF0R B308083.

e Air, water, stone and a living cell are all examples of matter.
P, Jedy, 3e) D) 226381068 AR BWIRFER LVTIBIEBNLINGS.

o Matter may be visible or invisible to the unaided eye.
BoegEe) WONEIR Soca22300) 9T FEIDTBIRD.

o Matter is composed of atoms, ions or molecules, depending on the substance.
DOIFER) BT BRI, 9THEIEIN THTe3rea0nied), 90339NXY €930 9INPT ZRBIT.

e Ordinary matter is commonly encountered as solid, liquid and gas.
DR BEGEE) 0AEN T, B Y @9 JINYE, BordHIT.

ILLUSTRATION / evmo=39e3 EXAM ALERT / @Begpd Jn233

An inflated balloon is heavier than an identical empty balloon Exam trap: colour and smell are properties; they are not

by the mass of added air. matter by themselves.

m® 30T 2RI FeDRIT MDD B0dadaR), 3230 B3 002 T0egp 22303: 2289 W) WOV MHEIVFEANRD; €9e3e T3z BWIBENHRY,
ADIA.
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CLASSIFY - CONCEPT 02

Matter and Non-Matter

IGPF D) wITOPF

VISUAL EXPLANATION - ORIGINAL SCIENCE DIAGRAM

MATTER NON-MATTER

AIR - WATER - IRON LIGHT - SOUND

e Light, sound and heat transfer energy; they are not forms of matter.
2B, By 3 LVRR) BEODRY, FPEDDIZS; @95 SFER BoBRYe,

@ Steam consists of water molecules and is matter.
ReT)03D Jed e9£aNRDor BRBT)NTO0T eI BB NT3.

o Ashadow is a region with reduced light, not a material object.
30D 3R BB Detd3 B3eBeaNaY, 203 BRIBERLY,

® Smoke contains tiny solid or liquid particles dispersed in gases.
BRRO1E) NRRRIR BRI R-'ua§éc,—-'95 93 B3 BEANEd IDII.

e An electromagnetic wave carries energy without being a material substance.
QByF2,03e03 3By 23238 Brerresenad BZoDHR, TIATZTI.

ILLUSTRATION / evmo=de3 EXAM ALERT / 0egp =n2d3

Classify these: air—matter; music—non-matter; dust—matter; For school-level questions, distinguish a material object from
sunlight—non-matter. the energy it emits.

SNeeB0Q: MO —TWIBE; SoNeB—LIBWOBE; BRIV —BWIRE; 200 eI Ej,édﬁq}ez 23233 ST, 9T BRTTRRS B30T
TBRODESTE—eITBWORE. B8e3d NHH3R.
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MEASURE - CONCEPT 03

Mass and Weight
B=3,008 shd I

VISUAL EXPLANATION - ORIGINAL SCIENCE DIAGRAM

\
X 9

MASS BALANCE

o Mass is the amount of matter in an object; its SI unit is kilogram (kg).
B33,008030 SRYDT) D BHIBER @z35089; ITT % 938 dedpero (kg).

e Weightis the gravitational force acting on an object, measured in newtons (N).
308 BRI 330683 FOHEITE S MHTHTYBREED 200); AR, 3e3° (N)RFS) esda3nzaB.

o Atthe same place, weight W is approximately mg, where g is gravitational acceleration.
2,003 SR, 308 W b3 mg esRh3E; a8, g rHdhg, s3en=Saes.

@ Mass does not change between Earth and Moon, but weight changes.
230D 3, 28063 SRS BRI B3,008 2BV, GBS 308 BeRrHIB.

e Abeam balance compares masses; a spring balance senses force.
38,8 B0y, BReIIB; &,07° 3B 2O, 9F0dng3.

ILLUSTRATION / evmo @3t EXAM ALERT / =0egp =n2d3
For a 2 kg object on Earth, weight = 2 x9.8=19.6 N. Do not write kilogram as the SI unit of weight in a science
23P0% 53083 2 kg SRS 308 ~ 2 x 9.8 = 19.6 N. MCQ.
QPR B0, BFOHE) RBE DT Fe3BSIY, de0er,o o
2080323eR.
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FORMULA - CONCEPT 04

Volume and Density
PI20oed shd Tood3

VISUAL EXPLANATION - ORIGINAL SCIENCE DIAGRAM

MORE MASS / SAME V LESS MASS / SAME V
e Volume is the space occupied by matter; the SI unit is cubic metre (m?).
PRTORI0EEY) BERBE @B FY; BT D 563 S Wee3o® (m?).

@ One millilitre equals one cubic centimetre: 1 mL =1 cm?®,
2,00 OeEITE 2,00 ' [oe3eee3dNR J: 1 mL =1 cm?.

e Density is mass per unit volume: p = m/V.
T0TB030 DB PIBOREIT F33,008: p = m/[V.

@ The SI unit of density is kilogram per cubic metre (kg/m?3).
203,30 DT e3T B3 BN ee3dR dedeerwo (kg/m?).

o A material can have high mass and low density if its volume is sufficiently large.
BTBO0e0 TIBERY, BTV BRI B,z3,00d 35259,N3T0 033,38 3B AC2BITD.

ILLUSTRATION / evmo =03 EXAM ALERT / 8egp =n2d3
A 200 g sample occupying 100 cm? has density 2 g/cm?®. Keep the units consistent before substituting values into the
100 cm® ¢ es3, D03 200 g SPEOAH o 2 g/cm’. density formula.

30033,3 BRITE) SP)NTI, Bodes 3eTen He3BRYY, HBTHBNE.
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MICROSCOPIC - CONCEPT 05

The Particle Nature of Matter
OGP FA €D zé,zgaa

VISUAL EXPLANATION - ORIGINAL SCIENCE DIAGRAM

CHAPTER 01 - 06/60
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e Matter is made of extremely small particles that cannot usually be seen individually.
TG T3 eI0N %ééeﬁmﬁ T3 ea@ﬁm§é BeANDor Be330330NT3.
e The particles of matter have spaces between them.
TROBER Beane Fes a0 FHidas.
e Particles are in continual motion, with their motion linked to thermal energy.
Beaneb AT033 23ORODAT, )N 30 VT B3R F02)0RT.
e Particles attract one another through interactions that depend on the material.
Beaned B B33, 91T BTBT 8,037 BT eSBAREDIES.
e Particle models explain many visible properties without showing actual scale.
& MIZ BT, 800V TR Bed SHONLL €9:3e3 1196238 MHeanHRy, DSOTZSS.
ILLUSTRATION / evzo =333 EXAM ALERT / @Begpd Jn233
Dissolved sugar appears to vanish, but its particles remain in A particle drawing is schematic: spheres are models, not
the solution. photographs of atoms.
33N3 38,3 Foe30339N30H00d BoB@T3 e T3 Beanwd woSearsede Beante? 23333 00 B3, Rwedned B=meadis 23 ep0d0e3dRve.
QDI
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EVIDENCE - CONCEPT 06

Spaces Between Particles
deorie S J

VISUAL EXPLANATION - ORIGINAL SCIENCE DIAGRAM
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e Interparticle spaces allow particles of one substance to enter between those of another.
€903065£0 %@ﬁ@od 2,08 TIFER BN BIRQETT Feansd Sad [eden mdémrbgd.

e Sugar dissolves in water because its particles become dispersed among water molecules.
33,8 D0 IOz 9TBT Bearied Ded eveans @3 BOR)TBOT.

e Gases usually have much larger average particle separations than liquids.
D9e359R}E30N 90N F0aRD BF900380ed) B3NON0T 0B B23),.

® Agascan be compressed considerably because much empty space exists between its particles.
BEANY a3 323, 8308 P& a)TO0T 9T, 2IBYERY, F0BIBTBITD.

e Mixing two liquids may produce a total volume different from the sum of their initial volumes.
QTR FBRBRY, 1B RN 33023 HIBOR0eane 83033,03 DD, €903 HITORIED 22TBIT.

ILLUSTRATION / evmo @33 EXAM ALERT / 0egp =n2d3

Carefully add sugar to water; the level need not rise by the Spaces do not mean particles are motionless or have no
sugar’s apparent bulk volume. attraction.

QednR J3,8 DRI &e3 D) B8,303) Foea 2083, MOZB3L Bean® SRR 8390 F& H0BS Beanw ODID), 9w GBHEES Q)
Beg23eBode). DoTR),
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MOTION - CONCEPT 07

Particles Are Always Moving
georieb dodY DRI

VISUAL EXPLANATION - ORIGINAL SCIENCE DIAGRAM

- O

RANDOM MOTION
e Particles of gases move freely and repeatedly collide with one another and container walls.
€990 eareh B3N 239 TOYG R T RPeBRRRODN 3 3 BBBABIVIES.

e Particles in liquids move past neighbouring particles, allowing flow.
BB Beanid Ba,3 Fearted SRS BODR)BO0T B3 BOBITI.

e Particles in solids generally vibrate about equilibrium positions.
PINFR Bearizh D3R EN Fed, FeHEReOR TYRNY D, BoLTSI.

e Higher temperature usually increases the average kinetic energy of particles.
ST B2 308 D30 eIN Bearie VUKD 230IBE B2 33

e Particle motion explains diffusion, gas pressure and many changes of state.
BeANY 2O T, 9L 2R ), 9B JIVWTEBNIIY, ODZTI.

ILLUSTRATION / evmo @33 EXAM ALERT / 0egp =n2d3

Perfume smell reaches a distant person because vapour Solid particles vibrate; they are not perfectly motionless at
molecules spread through air. ordinary temperatures.

DRoBFT €3 evenied MPaDE) BIBR)BO0R 9TT BN mmd?S FODRNPIFE), HRTEANLD BoHRDIZEI; FBoRPEE
BR3EI0R e 3en)IT3. I3 0z3NDR)D).
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INTERACTIONS - CONCEPT 08

Attraction Between Particles
BeanY ISP es3HerS

VISUAL EXPLANATION - ORIGINAL SCIENCE DIAGRAM
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INTERACTIONS

e Attractive forces help hold particles together and influence the properties of matter.
eSBREED VMR 3NV, 2,631 SBD VHFER NENTRY, AFe OB JTz3rHI3.

e Strong particle interactions often make solids difficult to deform or separate.
20T 35073 30HNP0R 9363 HINBRY, DFTRRIDR)R G0 BeBEBDRRD Jag,

e Particles in liquids remain relatively close while changing neighbours.
353 earied B33 BeanPRyY, WBeRdHIFTH B3ToNade I,

o Inadilute gas, attractions between particles are often much less significant.
TP 90T BNy SR IBREEIOD 323953 Toe3JeIoN 20BY SED.

@ A substance's state depends on both particle energy and interactions.
TRBER QB0 BNt B =03, WOYT 3,00NnBTET dreens e9e3e0Ze3oNT3.

ILLUSTRATION / evmo @33 EXAM ALERT / 0egp =n2d3

A steel nail retains shape better than water because its “Solids always have the strongest force” is a school-level trend,
particles are more strongly constrained. not a universal force law.

23,3 BpV0d Beanied Bed), N3N 20003TNTHT)BOT 9> "I odrocoriens €93 23003 IBREES” D02NT Jod EZT
DedN03 e55TaRY, 2879,N VIHIT. RN B B; DTEZE A0,

Raman Tutorial 8217670405-6361153623 Concept Notes - 09 / 60



RAMAN TUTORIAL - GENERAL SCIENCE CHAPTER 01 - 10/60

KEY PROCESS - CONCEPT 09

Diffusion: Natural Mixing
DPPee: TEPAE RO DS

VISUAL EXPLANATION - ORIGINAL SCIENCE DIAGRAM

T ee

PARTICLES
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o o °%.° SPREAD
f %! 8 g

e Diffusion is net spreading of particles from higher concentration toward lower concentration.
Q3T D0TT Beaniwd 323 T9033,3A0R BB T30 B3 2,639,8 BORIR)TI.

@ Random particle motion continues even after concentrations become uniform.
00038 FReNBETR Bearte) adgedB 280R BomHBOINIT.

e Diffusion occurs in both liquids and gases, usually faster in gases.
QBT BRPD 030 9dONRFA) 030 Fo23IRILS; TRy eIN e9dende) s3ertzson S3a3nIt.

® A concentration gradient produces a net movement despite random individual motion.
B35 BeanY L3OR 0d1t3R3BErte T0EBOD BERER) 25T BOBTY, eV0ENHTIZE.

e Diffusion does not require stirring, although stirring speeds mixing.
BT, OB N3 De); B3 BT <o deneordIas.

ILLUSTRATION / evmo @33 EXAM ALERT / 0egp =n2d3

A drop of food colour gradually spreads through a still glass of Diffusion does not mean that all particles travel in only one
water. direction.

A3 JedR B1ee3Re) €550 2623 2,03 B BEeed BORDIX3. QBTEaBE) &3y Beanwe 2,003 B3I BARDZES D02) BESRY,
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COMPARE - CONCEPT 10

Factors Affecting Diffusion
DPTeod Berid evodrich

VISUAL EXPLANATION - ORIGINAL SCIENCE DIAGRAM

T ee
PARTICLES
® o " ® _—
¢ o °%.° SPREAD
f %! 8 g

e Higher temperature generally increases the rate of diffusion.
2T ToTVBTeD) TeREIN VTR e3enaS), BFROZT.

e Lighter gas molecules generally diffuse faster than heavier ones under comparable conditions.
T3 BORYIBNFEA), BHT 9 e9aneh 2390300 e9eadnPN03 e EeN 3eneson dPTariey3ss.

o Asteeper concentration gradient gives a larger initial net diffusion rate.
20033,303) 339 R BBV e38302) 2.639,8 IJTED 3en B3PI,

e Diffusion is often slower in more viscous liquids.
3e3), QR B0D BB, Ve RoedR N AGRrd3ges.

e Diffusion distance matters because spreading across larger distances takes longer.
Q3T SBohe3ezer BT B2 B03 BOBe 2,3 B0 23ezrd3T.

ILLUSTRATION / evmo @33 EXAM ALERT / 0egp =n2d3

Food dye spreads faster in warm water than in cold water Do not confuse diffusion with convection, which transports
when other conditions match. bulk fluid.

9308 BORBLh FDezoNES essas 2degd) eethNod DI, 2,63, B33 2303A0T THES BoBBRY, BT LoDR

s3enzon B3BIA. RrodenBT3ed.
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EVIDENCE - CONCEPT 11

Brownian Motion
2P Jobs e

VISUAL EXPLANATION - ORIGINAL SCIENCE DIAGRAM

) o ®
':. ACTRAGES T — PARTICLES
. ° SPREAD

@ Brownian motion is the irregular movement of small suspended particles in a fluid.
2RI 23R DBV B3 9B 9B, Jeens3 FRE BENY 90N BO.

@ The motion results from unequal collisions with rapidly moving fluid molecules.
Bertzmon 23D RFENE 96N 9PN BB,NP0E 83 e evoesn3R.

® Robert Brown described the motion in pollen-related observations in 1827.
092)83%F 239° €9330) 18273€) Soanzeandn} Bo200RIT egrdnee) 83 23303, DR[OIT.

@ Brownian motion provides evidence that molecules of fluids are in continual motion.
B B3 9oty eearieh AB038 OIS D02nEE, 2RI0HIS 230 TFOIPAT.

@ Smaller suspended particles usually show more noticeable Brownian motion.
238, 3eena3 3eartele), TOTREN LRICRS 2303 Bedy, BN Foe3T.

ILLUSTRATION / evmo=de3 EXAM ALERT / 0egp =n2d3

Tiny pollen grains jitter under a microscope even when the Brownian motion is not the same as the random motion of an
water seems still. individual molecule.

Qedh gz SoEde JPZBBEHE), Jeg Soorizearizh ewm DR 2RI 23R 2083 B3 e8 eI 030r323E o3odhe e,
2BODI33.
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PHYSICS LINK - CONCEPT 12

Temperature and Kinetic Energy
SBRRS Hd) 2oz

VISUAL EXPLANATION - ORIGINAL SCIENCE DIAGRAM
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e Temperature indicates the thermal state of a system and influences particle motion.
BB ;BB 0D SLFRBODHTY, B3 BeAN 2BOF0 e HOFw eTHIT.

e For anideal gas, average translational kinetic energy is proportional to absolute temperature.
BTBE AT, TUIRD FL030 OB 03N HTeD BoTe0RE, WRETBRYTHIE.

o Kelvin is the SI unit of thermodynamic temperature; symbol K has no degree sign.
UFRBDYLOD SOTRIRE DR e38 O K 23513 BN, rHhdd 198,

o Heatis energy transferred because of a temperature difference.
TR FFRBO0T BMeEa3NE BODRY, eV 0md FE03WSB.

e Atthe same temperature, different substances need not possess identical total internal energy.
2,003¢ JIBRNPIB BT 2368 BRIGENS 2.83), 30303 B 2,0t3¢ VTe3e300e).

ILLUSTRATION / evmo®0rs EXAM ALERT / =8egp =Rn2d3

Heating a gas in a closed rigid vessel generally increases its Temperature and heat are different physical quantities.
pressure. BRI I VR ) DD, 2033 TedNRL.

R2g 3 63,0393 T3, DT 90T, DR SHPBTS ToT,EsN

33 2,33 B23)33.
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COMPARISON -

Three Familiar States

CONCEPT 13

S ma‘m:ﬁé a‘.@arm

VISUAL EXPLANATION - ORIGINAL SCIENCE DIAGRAM

000000 Y
000000 ::::z:o o @
[ ) () ()
0066606 0000000 e® 2o
000000 0000000
SOLID LIQUID GAS

A solid has a definite shape and approximately definite volume.
P, D, 3598 eHB), Do {8 RBOeI0E AI3.

A liquid has approximately definite volume but takes the shape of its container.
B33, DBPD T PIBOBEIZT 9 T30 es503Iy, BBNIT.

A gas has neither definite shape nor definite volume and fills its container.
2908, ADES, 55903 PIB0eI0EDIP WY 9T 58,0, S020IZE.

Solids and liquids are relatively difficult to compress, while gases are readily compressed.
PR D3 BRAFRY, TOBBROR 3, 9JONRTRY, DI Bo2IBBRD.

All three states consist of particles, but their arrangement and movement differ.
Swese §3rieh Beardor BRRTFTR )N LeerEEs ), 23R DFNDI:S.

ILLUSTRATION / evmo=39e3 EXAM ALERT / @Begpd Jn233

Ice, liquid water and water vapour are three states of the
same substance H,O.

ooz, B Aedh B3y etad 2.0t H.0 BEBED dd HBrih. BRODT.

Raman Tutorial 8217670405-6361153623
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“Gas has no mass” is false; gas is matter and has mass.
“e9de3, @damé 20" 020D 3‘-‘@) ; 29030 BTG NTY @a%mé
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STATE 1 - CONCEPT 14

Solids: Fixed Shape
Fried: 30 eszo0

VISUAL EXPLANATION - ORIGINAL SCIENCE DIAGRAM

ORDERED
—

POSITIONS
e Asolid usually maintains its shape without needing a container.
PR DR EI0N WZ,03 953838 BT B, e3TITHY, BLVRBRYIT.
e Particles are closely packed and cannot easily move past one another.
P33 Beanied BZToN 2BeeBdB)E3R) e23wN BCYT woed 3DTeT).
® Most solid particles vibrate about fixed average positions.
23368 PN Franieh FoaR0 B TYING D BoHDIE3.
® Most solids have low compressibility under ordinary conditions.
ESDEASEIM 362%371%}9_2 2BZeT PINY FoBeI TIRDEE BB,
@ Some solids expand measurably when heated.
B3 IR D BPRTN 9B0HBRTITRY, DTODIEI.
ILLUSTRATION / evzo =333 EXAM ALERT / @Begpd Jn233
Brick, chalk and a metal spoon are familiar solid examples. A sponge can be compressed because it contains air-filled

837}, Qeadde D) B3eBA 23eDed I LVTIBTENLL. pores.
T, 2,380 TG ENRD 9BBRFAT Mod 20D Jogdnod.
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STRUCTURE - CONCEPT 15

Crystalline and Amorphous Solids
=,e33e0d shHd) e e33ead PR

VISUAL EXPLANATION - ORIGINAL SCIENCE DIAGRAM

® 6 &6 6 0 O e 0000 009
®© 060 0 00 ©% 0 0090
© 00 0090 9o
® 6 &6 6 0 O 0 0go00 0
ORDERED CRYSTAL DISORDERED MODEL
e Acrystalline solid has long-range order in the arrangement of its constituent particles.
R£38e03) T, 9TV Bearizd WRSBRTNR Bzer3zoN 220elte) 3 T0gss.
e Common salt and quartz are familiar crystalline substances.
et} V), HR), F 38 B D3R 3 £38e03 BrGENRRL.
® Amorphous solids lack long-range periodic crystalline order.
93633003 HINYE, BT T3 33 3D WO,
e Ordinary glass is an amorphous solid, not a slowly flowing liquid.
Doe3IR Moz eor3e38eadd PS; PN BOBVS F[[.
e Crystalline solids often show a definite melting temperature at given pressure.
QBFT, 2.3BRS, B e33e0d PINLD ToedrieIeN IV, IBMHT SoTTPIBY, 310e00Is3.
ILLUSTRATION / evzo =333 EXAM ALERT / @Begpd Jn233
The regular shape of a well-formed salt crystal reflects internal Plastic and glass may show glass-transition behaviour instead
order. of a sharp melting point.
2359 BPBRP0R LR FESBE oD e3598:3) B3 208N TRB° ) Moz Beg_ 3TMHE3 DomddS B Moznd-=0BJes
BRI, 3000333 BIES0DRY, 30e32BR.
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PROPERTIES - CONCEPT 16

Rigidity and Elasticity
G@3 hah 133

VISUAL EXPLANATION - ORIGINAL SCIENCE DIAGRAM

—_— SPRING BACK

o Rigidity is resistance to a change in shape.
z:‘g)téé 0BT e3T0R BT 3¢ ,3B0€T.

e Elasticity is the ability to regain original dimensions after a deforming force is removed.
QBTRRPT 200 A Fo3T e MZERRY, HTP B33 TG EFSe }BTYTES.

e Aspring stretches under load and returns if the elastic limit is not exceeded.
2373 W8 BTGB },01T 23988, DT 2D, FewRBR 22HIT.

o Plastic deformation remains after the force is removed.
YT Z)ée,a 200 313 So33ZP VPaINI3I.

@ Many solids are elastic to some degree even if they appear rigid.
e9:3e8 HINLD F@e3oN BoBBR B, et }BPY=BNHZ:I.

ILLUSTRATION / evmo=de3 EXAM ALERT / 0egp =n2d3

A ruler bends slightly and springs back; clay commonly retains Do not confuse elasticity with being soft or easily stretchable.
a changed shape. R BRBBZ0DTY, TP, 9@ Dezdsnh adodna feardeodn
BRBIBEY, [, 239N ST IT; 2BeBdoeay DTN TR Reodemntce3eR.

3503, eVDIERRIZTA.
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STATE 2 - CONCEPT 17

Liquids: Flow and Volume
g SBreh: B0 Hdy PRTOToe0

VISUAL EXPLANATION - ORIGINAL SCIENCE DIAGRAM

o000 000 FLOW
o0 000 00O > FIXED VOLUME
000 000
o9 0000 O

e Aliquid flows and adopts the shape of the portion of its container that it occupies.
BRD) BOBNIB =), T 53 NS 0 2NT e5FIC[RY, VB3NS

e Liquid particles remain close but can move relative to one another.
3R Beanwh B3TNFTR 2,083 Fo220RHE), H3RH0R BATL).

e Aliquid has a nearly fixed volume at given temperature and pressure.
QB TR ), 23BRE, BRT @000 B3 RTNIZE.

e Liquids form a free surface under gravity when contained in an open vessel.
333 @808, HDHIT BAHE, FR) B308, ed, oDk, BBYE.

e Liquids are much less compressible than gases.
290NN BeDRTT BRNP Bozeds TIDT;E 0BY BRE.

ILLUSTRATION / evmo @33 EXAM ALERT / 0egp =n2d3

Pour 200 mL water into a narrow or broad vessel: the shape A fluid is a substance that flows; both liquids and gases are
changes, not the volume appreciably. fluids.

200 ML Qed=y, 803 e953em et wodR DOwn es5o0 DO BEIFFBIY, B0 dNFYS; B R, 90 HTAEL
2BrHIE; PIBOR0E BY TBMHRD). Deodnide.
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LIQUID PROPERTY - CONCEPT 18

Viscosity: Resistance to Flow
2113: BOIR L 38neg

VISUAL EXPLANATION - ORIGINAL SCIENCE DIAGRAM
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e Viscosity describes the internal resistance of a fluid to relative motion between its layers.
Q18030 Bz308 03 TEONRY TIPS 2301 ACHE 30308 33,3B0eR3=:Y, BRBDIT.

o Honey generally flows more slowly than water under similar conditions.
B3R BORIBNTE), 22e1B0, DeR}EN DedNosd AGRN BOANIT.

e For many liquids, viscosity decreases when temperature rises.
©9:3e38 BNV, Soae300= Besg,ron YN8 BBEDAHIA.

@ Viscosity is important in lubrication, medicine and transport of fluids.
SodRRIDE, FrBead ) B TNEBHES) 13 Bwaynds.

@ The SI unit of dynamic viscosity is pascal-second (Pa-s).
na3dee> R&r‘iﬁcﬁo QT 83T HoR,e-JFow® (Pa-s).

ILLUSTRATION / evmo=de3 EXAM ALERT / =8egp =Rn2d3
Warm honey often pours faster because its viscosity becomes Higher viscosity does not automatically mean higher density.
lower. BegS QEBBS 0B Boswe Bege ADIB DFSND.

B NS 2Be1BDF T 38 8RAINHBO0E €9 s3erieron OIS
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LIQUID PROPERTY - CONCEPT 19

Surface Tension
ed, 2.3

VISUAL EXPLANATION - ORIGINAL SCIENCE DIAGRAM
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e Surface tension makes a liquid surface behave like a stretched membrane.
ﬁae@éGJ 23BR) B3 53963&9)0335%[ B3 3L BBTB03 BIET03 BRITI.

o It arises from the imbalance of molecular interactions at the surface.
3edd, OHYS eveani’l BOPB 3,011Y eTHEReORBB A eVoE5HIE.

o Asmall water droplet tends to minimise surface area and become nearly spherical.
Jeg, Ve B 2doedd, | DRyeeorad), BED sorden De3zdy Arewzadesrh 3.

o Detergents often lower water's surface tension.
Be32ir0esTiEh TosdEoN JedS edred, | 2,.3BBI, 5B BRI,

e Surface tension has the SI unit newton per metre (N/m).
30edS,, ; 2.3 BB DT 838 T3 ee3dR ;e (N/m).

ILLUSTRATION / evmo®0rs EXAM ALERT / =8egp =Rn2d3

Some insects can rest on a water surface without breaking Surface tension is a force-per-length property, not

through it. atmospheric pressure.

Boc) Beesriah DD sdeed, 0D, 23eD[W 9T e Q). Boedd, | 23BD) BB GVTE, wOT rHeEd; I EAINEBOB 2ZB3R),
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LIQUID PROPERTY - CONCEPT 20

Capillary Action
dedodd 3,00

VISUAL EXPLANATION - ORIGINAL SCIENCE DIAGRAM
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e Capillary action is movement of liquid in narrow spaces due to surface tension and wetting.
068, 2,33 ), e3PV rHeaBlor 80wIR FHNEd) B3 BORBe Eeds 30%.

e Adhesion is attraction between different substances, such as water and glass.
90638 20TT Ved) D) MBF03 DD, BWIFENS SRS SBREES.

o Cohesion is attraction between particles of the same substance.
V00300238 eIBTREEE DOTWT 200736 BWIFET BEINY IR IBRETH.

o Water rises in a thin clean glass tube because wetting and surface tension favour upward motion.
eI RDPBIE Hd) s3red, | 2,.3BD0TB BT Mo Beg, FoFRY, eds dreededermd.

e Inanarrower tube, capillary rise is generally greater when other factors remain fixed.
238 08w 4TTAGS Bed), 30mE RS SeBros D08 BYDHIE.

ILLUSTRATION / evmo =303 EXAM ALERT / =begp Rn2ds
A paper towel draws up spilled water through tiny pores. Capillary rise is not the only mechanism involved in transport
FNBE e3230° By, BoFNRY Swoed B3AT DeBRY, HeDBRNIT. of water through tall plants.

2303 IZRLE) JedS Tonedn Sed o ©0B030T3e FTEITR),
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STATE 3 - CONCEPT 21

Gases: Fill the Container
edonied: T3 o) o233

VISUAL EXPLANATION - ORIGINAL SCIENCE DIAGRAM
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e Gas particles move rapidly and spread throughout the available volume.
29033 BN 3en=on 239D 0233 PIB0BIEIBIR) €53, DI

@ Agas has neither a fixed shape nor a fixed volume.
008, R%d e3500530 A9, 233(3 PIDOReTP A,

® The average distances between molecules in a gas are usually large compared with their sizes.
€903 e9£a7ie SRR FOIRD €9080e3) ToedR 30N 9N Mog3,08 20BY 23,

o Gases are usually readily compressible and highly expandable.
29JONPRY, TSR eI Be3esoN FoB2ITBW &R e93) 22BY DTJOTVR).

o Oxygen, nitrogen and carbon dioxide are examples of gases at room conditions.
8080 BORYBODHE), e3:)2533, TORIE ), FTOWER® Wesg, T° RN SLEIBTERILD.

ILLUSTRATION / evmo @33 EXAM ALERT / 0egp =n2d3

Air pumped into a tyre spreads throughout the inner volume Gas molecules do not need to travel in straight lines forever;

of the tyre. collisions change their paths.

301 2003 MY &38R 2.9NS SoRpear TR, BIRIB. e evranieh T JoWBGesdadede 23DTIDEY; B3N NG BBy
2BODIA3.
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MECHANISM - CONCEPT 22

Why Gases Exert Pressure
edonied 3BT, HE evotHTDII3?

VISUAL EXPLANATION - ORIGINAL SCIENCE DIAGRAM
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e Gas pressure is produced by particle collisions with the container walls.
290 Beariwd 3,03 ReeBdnReodR B3BHABAINT)TBOR 2,33 eV0E3NHIT.

@ Pressure is force per unit area: P = F/A.
2,3B30T3 DB e, 200: P = F[A.

@ The SI unit of pressure is pascal (Pa), equivalent to N/m?,
23RE DT ¢33 Wwo,e* (Pa); ‘W N/m?* 1} I.

e Atconstant volume, heating a fixed amount of gas generally raises its pressure.
{8 PTBOTEITE, AV, 9T, DR FPBBT T30 9TV 2,81 BeRHIT.

e Gas pressure acts in all directions on the walls of its container.
2903 2,33 93,03 ReedNRY e3Heed Dery B, RV TI0DEITE BT

ILLUSTRATION / evmo=3r3 EXAM ALERT / @0egp =n2d3

A bicycle tyre becomes firm as the enclosed air exerts pressure Pressure is not caused by the weight of gas alone; molecular
on its walls. collisions matter.

2.PADE M Rerdne s3ee3 2,338 Dedad@30od J3er e30° @903 2,.3R8, 950 30830003 50, e9cans B3, eto 0ay.
re3,035rH3a.
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APPLICATION - CONCEPT 23

Compressibility of Gases
edony ToedR TG,

VISUAL EXPLANATION - ORIGINAL SCIENCE DIAGRAM
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o Compressibility is the ability of a material to decrease its volume under pressure.
DB0BIIR DT D0TB 2.8BN0E BBER HRBOeD BBDH0drdEs res.

e Gases compress significantly because there are large spaces between particles.
Beantd SRR 2o 8508 FLNDVoTW e9denwd readeodrzzon Fodeddenrdgss.

o Asealed air-filled syringe becomes harder to push as the gas pressure rises.
P 202 B2 T D02 HP® 2,.3T03 I 2ITB B2, 2,380 FHNHIR.

e Liquids are only slightly compressible under ordinary conditions.
R, BORINTE), B[ried 2BY Je), B3, ToBeIrHII.

e Compressed gases are used in cylinders, pneumatic equipment and tyres.
03233 e9NFRY, RD0BO N, 239030253 eVBETearied ) 0 NHE) 2289033

ILLUSTRATION / evmo @33 EXAM ALERT / 0egp =n2d3

Block the syringe tip and push the plunger gently: the trapped Never heat or puncture a pressurised gas cylinder.

air volume decreases. 2,336 930 1OOETRY, 0B DO RPW3B ersm 223238,
2002z° 0 B2, LB AN 2.3T3 28NS MY IBOZTED

BRH03rHII.
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HEAT EFFECT - CONCEPT 24

Thermal Expansion
evm YOS

VISUAL EXPLANATION - ORIGINAL SCIENCE DIAGRAM
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e Many materials expand when heated because mean particle separation increases.
0930 399033 B3N BO0T 93638 BHIGFENRLD 2R SBWNR DJOIEI.

e Solids, liquids and gases may all show thermal expansion.
PR, B D) 90 BRTTH 030 VT VTS B3IV

e Bridges often have expansion joints to accommodate temperature changes.
FOBRNR WROVBWN 9T JeBen FeNHE) YT SoHNRYRY, 2.83ADIT.

o Aliquid thermometer uses the predictable change in liquid volume with temperature.
B3 B3 edreedn® SomeiRtd R0l B @00 0TBOIEB0HRY, PIT.

o Water is unusual: between 0°C and 4°C, its density increases upon warming.
Qe dBeas: 0°C Bod 4°C B3BR DR 35BN €9TT To0T3,3 B JTI.

ILLUSTRATION / evmo=dr3 EXAM ALERT / ®0egp *n233

A tightly closed metal lid may loosen after careful warming Water has maximum density at approximately 4°C at ordinary
because the lid expands. pressure.

BReHa RBNBITY, 223,080 2323NITN 9T DJOS DT 23BRE) VB ROF T0W3 B3 4°C I, AIT.
BBOTINTO.
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BIG PICTURE -

CONCEPT 25

Interconversion of States
2314 HoYO BOHIS

VISUAL EXPLANATION - ORIGINAL SCIENCE DIAGRAM
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o Melting changes solid into liquid; freezing changes liquid into solid.
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BOrHAE PRI, BRTNDIS; PAeBTe TR, HRTNDIS.

e Vaporisation changes liquid into gas; condensation changes gas into liquid.

€3e30e0 BBBY, ©90ENRZT; S0P OB, Be3eoNHI3.

e Sublimation changes solid directly to gas; deposition reverses the process.

UG FE3R FRD0T [T 90erHedHT; dFeasts 9T T 3,8,03.

o Temperature and pressure influence which state is stable.
03533 {3 }TINHZW DOLNTY, TR B, 2B AT ODIES.

) )
.
()

.. @ 9

e During a physical state change, the chemical identity of a pure substance remains the same.
B33, BOGED 283 }BBETEB0DE), BT TomaRB THTHEL BSHRNL,

ILLUSTRATION / evmo=39e3

Ice —» water — water vapour are physical changes of H,0.

EXAM ALERT / @Begpd Jn233

ozntd - dedh - et W:3ey H>0 ab 2P3s er3enssednib. gas.
"e3035r1AE” TR, “BRABNIS” FBDoB @K)E)S& BRENT TR
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DD, DORNL.
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“Evaporation” and “boiling” are different routes from liquid to
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HEATING - CONCEPT 26

Melting and Melting Point
20rbAE sHdy Forbal Dodd

VISUAL EXPLANATION - ORIGINAL SCIENCE DIAGRAM
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e Melting is the change from solid to liquid when sufficient energy is supplied.
TBRY, 33 VBTN PR BReordas 2,3,0303=, BorHAE D=3

e A pure crystalline substance melts at a characteristic temperature for a given pressure.
QBT 23BRE, 2 B e33ead DG OFFIB,E TTHNIHE), IOTHIT.

o Ice melts at about 0°C under normal atmospheric pressure.
D99 2 3NEOBOT 2ZBHE), &r02wnd, B3edh 0°C I&), 33rHIT.

o During melting at constant pressure, added energy mainly changes the state rather than raising temperature.
{8 2.3BRQ) BOMHE 23S [T B, Bna)eoN QB2 2098030rH3a.

o Melting generally requires energy input and is called an endothermic process.
BOMHBER DoeReseN B30 BPTS end; ABRY, evsgBeess ©,3,03 dz3.

ILLUSTRATION / evmo®0rs EXAM ALERT / =8egp =Rn2d3

An ice cube at 0°C becomes liquid water at 0°C while The melting point can change with pressure and the presence
absorbing latent heat. of impurities.

0°C 03 So0eINT, RHT, VT, SeDEROR 0°C a3 B Jevardadds. 2,38 ) 30BRY VB30T B0 Dot BRI
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COOLING - CONCEPT 27

Freezing and Solidification
e300 D) Sbre3Ted

VISUAL EXPLANATION - ORIGINAL SCIENCE DIAGRAM
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e Freezingis the change of a liquid into a solid.
BB PRerva B30dode IedTe.

e Pure water freezes at about 0°C at normal atmospheric pressure.
D3R 29030 0BOT 2.ZWRE, 2073 et Bedodh 0°C I8, By ien3a.

e A substance releases latent heat during freezing.
208063 2363 IIFER) NHF, BVFH B, BLETIRDIA.

@ Many substances contract on freezing, but water expands on freezing near 0°C.
e93e8 BBEried B@)Redmn BrHZs; S 0°C BT Jech B RE3OR YODIH.

o Dissolved salts can lower the freezing point of water.
30N ©Teanied JedS Fed3ea Do, BR RBBTT.

ILLUSTRATION / evmo=3r3 EXAM ALERT / @0egp =n2d3

Ice floats because ordinary ice is less dense than liquid water Freezing and melting temperatures coincide for a pure
near 0°C. substance at equilibrium pressure.

TRV, F02NRB 0 T0T3 0°C BITH B3 AedAo3 BDBeeos 3BRE), BT BOBFR FOMHES 1), ¥AeBTed
BRDADR)BOR e Zeen3T3. FoBINR 2,083
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VAPORISATION - CONCEPT 28

Boiling: A Bulk Phenomenon
280 A3: Jopor FHBAS =,3,08

VISUAL EXPLANATION - ORIGINAL SCIENCE DIAGRAM
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LIQUID VAPOUR

e Boiling occurs when vapour bubbles can form and grow throughout a liquid.
333 eu¥ezeniten esod rHgnRwd desieord B3@adneen BBZNIE Fo23dHIE.

e Atthe boiling point, the saturated vapour pressure equals the external pressure.
BR3E DoAY, BoZg esAad 2,.3REe) BRTAS 2.3@3, b3 3.

® Pure water boils near 100°C at standard atmospheric pressure (1 atm).
B30638 Soadnehorer 2.3BRE) (1 atm) Bt dedh D3 100°C I&, BAAINIT.

@ Aslong as boiling continues at fixed pressure, added energy mainly vaporises liquid.
33 2W3REEY, BB03E BF0orHE3O3HER FedIT B, 30a)e30N B33y, e303PNDIT.

e Boiling occurs at a lower temperature at high altitudes where atmospheric pressure is lower.
220300BOT 2,33 3B VB DIT 3,:3e3NnVE), 3R TR TeEe edd BRABVIT.

ILLUSTRATION / evmo 3898

A pressure cooker raises the boiling temperature of water by
increasing pressure.

23REAE BIB,0° WIBBY, BZRR 0e)3 DedS DRINE FoH=
BB I3

Raman Tutorial 8217670405-6361153623

EXAM ALERT / Begp Bn233

Bubbles formed just before boiling may contain dissolved
gases or condensing vapour.

BB B, Focwad MHZRHE) 38N e9dend i
BoDTIRIRRT €58 AT,
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VAPORISATION - CONCEPT 29

Evaporation: A Surface Process
e3dodarbds: shed, | =,3,00

VISUAL EXPLANATION - ORIGINAL SCIENCE DIAGRAM
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SURFACE VAPOUR

e Evaporation is escape of energetic particles from a liquid surface into the gas phase.
(AR &eeiédomod 323y, B30 Bearizh @90 QBN BRTBREM)TIE e3I03POE.

e Evaporation can occur below the normal boiling temperature.
D9, DOOINE TBBPTE,03 BB TBRPSB03N e3D03PMHINT Bo23DWZE.

@ Unlike boiling, evaporation takes place at the exposed surface rather than throughout the bulk.
BBOIIA DN eDAPrHNE Sompeor FHIE), ey, BATAT rees, 08 IBINTTS.

e The escaping molecules have, on average, relatively high kinetic energies.
BPTBENE 9EVNLD FTITO3IN Te), BORIBZORY, BRODTHFES3.

e Evaporation can occur in a closed vessel, but equilibrium limits net loss of liquid.
B2 B H30HQ e e303RBIR); BTT T3ROS 200N 2.659,8 BE 3T, AeRI3.

ILLUSTRATION / evmo=39e3

A puddle disappears slowly even when the air temperature is
well below 100°C.

MYODH F9Be39:3 100°C Aod 20®BY B3R AGTR DedS 1HoB ApeReoN
2070333
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EXAM ALERT / @Begpd Jn233

Evaporation is not the same as boiling and does not require
visible bubbles.

€3)0350mD)E BDANIER I3 ) 9T, Reedd rZried
g ede).
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HIGH FREQUENCY - CONCEPT 30

Four Factors Affecting Evaporation
esc)adrbdSod Dee3 Soen, wodniwh

VISUAL EXPLANATION - ORIGINAL SCIENCE DIAGRAM
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e Larger exposed surface area generally increases evaporation rate.
BP0 30ed, | Deear B2 08 30353 et FosdzoieioN s5e3)3u.

e Higher temperature increases the fraction of particles able to escape.
B STRN0E BRTBENE) Searied e3med B2 ITI.

o Lower relative humidity generally allows faster evaporation of water.
BB DoTeg e3E30HE) et T3 EoN 32y, e3eneIon ese)oderd3n.

o Greater air movement usually removes water vapour near the surface and speeds evaporation.
B M3 d)eééd BV Re0I0DRY, 3RS €3:)035M1eIFOHRY, eWenRRDIT.

@ The nature of the liquid also affects evaporation rate.
3 B3 =P es)a3RrdBad Sen=x, AFEOIE.

ILLUSTRATION / evmo @33 EXAM ALERT / 0egp =n2d3

Spread wet clothes, place them in warm dry air, and use a fan Remember STHW: Surface area, Temperature, Humidity, Wind
to speed drying. (humidity slows as it rises).

2,83 WENPY, BB, 8BNS 2089 MDODE) We), TR DVITT 23ent STHW BR2:8: 3068, |, SBI0, B3, m? (533 B3 Sent
2,60033. 3BRAdRHIA).
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APPLICATION - CONCEPT 31

Evaporative Cooling
e3DaiRrbAZD0T JoTorb B

VISUAL EXPLANATION - ORIGINAL SCIENCE DIAGRAM
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LIQUID VAPOUR

e High-energy molecules escaping during evaporation lower the mean energy of the remaining liquid.
e3)03%neen B2 B303) eveadned BPTHRENIBO0T VIB FEEE ST B 3B03HIT.

e Evaporation absorbs energy from the liquid and its surroundings.
30337138 B3 3 FIZRNZAV0T B0, e0BAWZT.

o Sweat evaporation helps regulate human body temperature.
2330 e3Q0339MHNE BRI WeBR FoBaRINY, V003V 3THIT3.

® An earthen pot can cool water as moisture evaporates through its pores.
633 DBE0D Bogd e B 8ee003 e3:)035N 2PN JeTRY, BoNTBITD.

e High humidity reduces the effectiveness of sweat evaporation.
3233 e33,£3003 283D €3e)0339mHDBZA0T Jowerhedd 3BH0HI.

ILLUSTRATION / evmo @33 EXAM ALERT / 0egp =n2d3

A wet cloth placed in moving air feels cool as water Evaporative cooling is less effective in very humid conditions.
evaporates. 2BY B2 B30 BOYI0E), e3e3Ted 0TOrHS BB
23D MDA, 9, 2.3 2063,03 Jedh 33N 9 oI Gifelxonwile
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COOLING - CONCEPT 32

Condensation: Gas to Liquid
FoR: ededod B

VISUAL EXPLANATION - ORIGINAL SCIENCE DIAGRAM
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VAPOUR LIQUID
e Condensation is the change of vapour into liquid.
303w Berds B,3,0303e BoR.
e Cooling air may make its water vapour reach saturation and form droplets.
MPODHRY, F0) 339BTN BT o) FoZ R0y, 3LV BARYINRIBITV.
o Condensation releases latent heat to the surroundings.
VoA 3B A LLF ) ZBIONR DRRB03PRIT.
e Cloud droplets and dew can form by condensation under suitable conditions.
R0, BORBODEY, 310eEE BANW =03y, VYR BoFIID0T AR LY RIBITD.
@ The droplets on a chilled glass usually come from water vapour in the surrounding air.
30D MBS BeTePNE BN ToeREN IO MP03 Jecodd0T 2TIJI.
ILLUSTRATION / evzo =333 EXAM ALERT / @Begpd Jn233
Water droplets collect outside a glass of iced water even A cloud is usually made of liquid droplets and/or ice crystals,
though the glass does not leak. not visible water vapour.
MBS 3pe08 2BTTH 02 Ve Bnetdr BRTZPNRTE), VedS ReBRE) ToTPeIN Ved BIND i3z 0BT Fe3sned aDIs3;
BANRD I3 FIENE T BJF3Q,
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DIRECT CHANGE - CONCEPT 33

Sublimation: Solid to Gas
emqj;méd: 23000 e9de

VISUAL EXPLANATION - ORIGINAL SCIENCE DIAGRAM
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e Sublimation is a direct transition of a solid into gas without passing through liquid.
33 ag:aﬁ B0eNE B 3eBzeN 9J0ENHTTe YV FHIIS.

e Dryice (solid carbon dioxide) sublimes at normal atmospheric pressure.
B3, O0F° (P TER® Gesd, 1) Tosdiom; 239030ED0BOT 2.3BRE), VG F S OWIZE.

e Iodine can sublime under suitable laboratory conditions.
B3, B,03eermoodhE B0 B0HE) 903:0eBR° VT FHIBIIRLBITD.

e Sublimation requires energy input to separate particles into the gaseous state.
BEANPRY, 90 QBN 23eTrRTVED VG FIBT, B, i,

e Sublimation and deposition are opposite phase transitions.
UGB 2B, AFETED BOJO DG HBTOZIERND.

ILLUSTRATION / evmo=de3 EXAM ALERT / 0egp =n2d3

A piece of dry ice becomes smaller while producing invisible The white cloud around dry ice is mainly condensed water

CO; gas. droplets, not CO, gas.

é;a 02° DoRD) 238,000 BT CO, VTR, BLFPDHITI. @a 0° IO DD 02 BN B3 edS BANY; CO;
(SN IIN
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DIRECT CHANGE - CONCEPT 34

Deposition: Gas to Solid
Agezed: ddord

VISUAL EXPLANATION - ORIGINAL SCIENCE DIAGRAM
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o Deposition is a direct change of gas into solid without a liquid stage.
33 Réaobﬁga 098303 €9 3TN Rerded)tde dgesiea.

e Frost can form when water vapour deposits as ice onto a sufficiently cold surface.
2@ 3eg S0 sheeS, ;03¢ Devacd Fedezon sH025N AgedZemwmn &eHBHE3 eV0EsNITITD.

e Deposition releases energy to the surroundings.
DBeears 368 33030 HIRNVIOR DRRBIPAIS.

e Sublimation absorbs energy, while deposition releases it.
VG FE3R BODRY, HeOBHNZTS; DFeases IR BRTIRIT.

e Both processes are physical changes because the chemical identity remains unchanged.
0959033 MDD TN FITED TR 23033 2)BREBIPNS3.

ILLUSTRATION / evmo @33 EXAM ALERT / 0egp =n2d3

Water vapour - frost on a freezer wall illustrates deposition. Dew is liquid water formed by condensation; frost is solid ice.
De0ae) — §e230° RPer303) e3ree3 HDBHBT 02T AFeeaT 22 Bom'IID0T BRR)RPE B,z Aed); SIDBET S &0020MTE,
VTBTES.
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CRITICAL - CONCEPT 35

Latent Heat: Hidden Energy
rbs evsg: eoThd 33

VISUAL EXPLANATION - ORIGINAL SCIENCE DIAGRAM
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e Latent heatis energy absorbed or released during a change of state without a temperature change at
equilibrium.
Be80e0RTE), o0 BERNE § BB &3¢ &edBR S et Va3 B3ode neg evsy.

e Specific latent heat of fusion describes energy per kilogram for solid-liquid conversion.
DR, BOMH OB VR PR-B SOSIFIA B3 3SR 23508 BBy, A0BDIB.

e Specific latent heat of vaporisation describes energy per kilogram for liquid-gas conversion.
QDT e3)e50e0 NHF VR ) B3-e900 BOSJIEIN 3,3 3e3ervon 23ezer 330D T8I

e The energy for a phase change is Q = mL, where L is specific latent heat.
28283093881 23e50r B8 Q = mL; A L d0e s, rhag evsy,

e Specific latent heat is expressed in joules per kilogram (J/kg).
Qbegy, N VR BIY, B3 3edneron ePed (J/kg)ridd) FemBbes.

ILLUSTRATION / evmo =03 EXAM ALERT / ©ibegp Rn2ds3

If L = 3.34 x 10° J/kg, melting 0.5 kg of ice needs about 1.67 x Do not confuse latent heat with specific heat capacity, which
10°). relates to temperature change.

L =3.34 x 10°J /kg &NGS 0.5 kg o2t 38nRen Boe3edd 1.67 x 10° BB WBEBEA FooPIT AV, BV O30 R0MNA rH3

J 3. VR By, RE0BOBBTL3B.
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GRAPH - CONCEPT 36

Reading a Heating Curve
0TS =g, Bealod eogle

VISUAL EXPLANATION - ORIGINAL SCIENCE DIAGRAM

TEMPERATURE

BOILING

9 ()
MELTING /
/._.
()

HEAT ADDED -

e On a heating curve, sloping sections show increasing temperature within a phase.
0B 3B Bead0h BPe0R nined 2.0t JB0DE), FoTBeIR BTy, DLV

o Ahorizontal segment during melting shows energy entering while temperature stays steady.
30rbB0d I3 2PNRBE), PHRWS §TNFTR 33, eI

® Asecond plateau can represent boiling at fixed pressure.
DTVEIe T3 23onw) 33 w3EEIS DRSO, BHBTBIRD.

o The length of a plateau depends on the energy required and the heating rate.
T30 23N LUTE) 23eFores B8 2HF) ToBS 23N e3ree3 e9e3002)3NT.

o Real experiments can deviate from an ideal curve because of losses and impuirities.
VR, I, 30, BND0T 23 B,03eend 33,5083 e3¢ 38, 3ea3d0R DI zoredBocd.

ILLUSTRATION / evmo=39e3 EXAM ALERT / @Begpd Jn233

Heating ice: temperature rises - melting plateau - water A flat section does not mean heat supply has stopped.
warms - boiling plateau. B30 2N30ES eva BEBGSE 03B w02 WFFRY,
moz:nr@ D FBTN: TTS DOB - BFBMHB I3 23N — edd

DR0AIPRHIT - BRI F=3e 25en.
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NUMERICAL - CONCEPT 37

Celsius and Kelvin Scales
B obs sHzy BN toBrieh

VISUAL EXPLANATION - ORIGINAL SCIENCE DIAGRAM

273.15K 373.15K

) )

+273.15

0°C 100°C
e Temperature in kelvin equals Celsius temperature plus 273.15.
BOR® FoBRIR) V0T TR0, 273.15 FeDITm,NIT3.

e 0°Cisexactly 273.15 K; 100°C is exactly 373.15 K.
0°C Qad3=30N 273.15 K; 100°C Q&dT=30N 373.15 K.

e Absolute zero is 0 K, equal to -273.15°C.
0D B 0 K; |acd -273.15°C R <.

e Atemperature difference of 1°C equals a difference of 1 K.
1°C BTN B,FTD) 1 K SDBBWR 3,39,738, TR

® Avalue in kelvin never uses the degree symbol.
BOR® SP)R00R B, 23R 0D, PV,

ILLUSTRATION / evmo=dss EXAM ALERT / =0egp =p2d3

25°C =298.15 K, commonly rounded to 298 K in school Never write “~10 K" for an ordinary thermodynamic
numericals. temperature.

25°C = 298.15 K; 2005 S8,19) Doedin=eon 298 K od TV, UL NS0 FTZPRE, “~10 K” 00 23803236R.
€900 DIT.
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PHASE CONTROL - CONCEPT 38

Pressure Can Change the State
2,3300T }3 wBTPRBD

VISUAL EXPLANATION - ORIGINAL SCIENCE DIAGRAM

BOILING

LOW HIGH
PRESSURE > PRESSURE

e Phase transitions depend on both temperature and pressure.
R 3TOBZERND TR 20T, 2.3 DTS eheerd e93e0)ZeNDIE.

e Increasing external pressure generally raises the boiling point of a liquid.
BAVNS 2,38 B2B038 B0 BO3NE Do TN Bed) II.

e Lower atmospheric pressure at high altitude makes water boil at lower temperature.
30 B3eBT BB TPOIVTOBOT 2.3BHE DeBd BB TBRWIFE), BHANIS.

e Liquefied petroleum gas is stored under pressure in a cylinder.
Bee3 Bedpedo0 IOBRY, OBORE) 2.3BE ROHE), JorBmds3.

e At sufficiently low temperatures and suitable pressures, some gases can be liquefied.
TIBR), BBR DR SR AT 2.3BRY), Foed) 9NLNHRY, B esDBBIRD.

ILLUSTRATION / evmo @33 EXAM ALERT / 0egp =n2d3

A pressure cooker can cook food faster because water boils at Pressure does not change all substances’ melting points in the
a higher temperature. same direction.

ety B3R TBRWSTEY), BOBNR)BO0T 2,.3BE B8,0° e5TTRY, 23ent 2,3BDOT D& BHIBENRY B0MHI Domd 2otde B3I 2TrHTHNL).
23eAVRVVTBOT.
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EARTH LINK - CONCEPT 39

The Water Cycle
223,

VISUAL EXPLANATION - ORIGINAL SCIENCE DIAGRAM

CLOuD
EVAPORATION,

——

RAIN

e Solar energy drives evaporation from oceans, lakes and other wet surfaces.
RRaDEB3 el Jand, FBeest S, 130 3ees shed, ot edaRHZA Fadksrbzs.

e Plants also release water vapour through transpiration.
BRNLD 20RPLZRER0D BRLBRP JeTI0DRY, BRTIRZES.

e Rising moist air can cool and form cloud droplets by condensation.
23:ee3e3a3 ZeareP BomaN FoHPSSNOR BB BINYY, T23T20T.

e Precipitation returns water to Earth as rain, snow or other forms.
SRR T, Sz 953t BT BRBHE) Dedd 23R eHTLIE.

e Runoff, infiltration and groundwater flow redistribute water.
a)eeB&d BOR), 2.9BYE D) B3erizdree BOT) DedY HIIODIEI.

ILLUSTRATION / evmo=39e3 EXAM ALERT / @Begpd Jn233

Water in the cycle changes location and state but remains Evaporation, condensation and precipitation are distinct parts
chemically H,O. of the water cycle.

2023338 DeOR FY ) §3 2TeRrH3s3; B8 0eme0dds des H0 e3035rHE, BoP'RS eH3), SREED 20T DL, BoITi.

esRode evPBNITI.
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ADVANCED - CONCEPT 40

Plasma: Ionised Matter
TR/, eso:ba.‘bese,s S iapinia

VISUAL EXPLANATION - ORIGINAL SCIENCE DIAGRAM

Q CHARGED PARTICLES
IONS + ELECTRONS S

e Plasmais a gas-like state containing free electrons and charged ions.
D09, 0BT Bwg aeﬁa%asﬁe}o BB), DTY0E3e83 90330RDNPDER e9deBoZB J3.

e Plasma can conduct electricity and respond strongly to electromagnetic fields.
D09, DRYT° TNTVQT &) DEYF9,03e03 FeFRIR Bea3 N 3,33 NT2BIT.

e Stars contain plasma over much of their volume.
Sggne 2532NEE), 9, B BordDHIT.

e Lightning produces an ionised conducting channel through air.
Q023 MIY0DE) 90339683 )T BBE FNEESRY, BV0EVTIEIT.

e Plasma differs from an ordinary neutral gas in its collective electromagnetic behaviour.
DB TT2,08e03 FBERODE), 59T, TR &3, ©9IOEOT DFINT.

ILLUSTRATION / evmo @33 EXAM ALERT / 0egp =n2d3

Neon and fluorescent lamps operate using electrical Not every hot gas is automatically strongly ionised plasma.
discharges in gases. 3,3 DD o3P 3,0302359D3e0N 2B 903593 3 T, TRV,
Q03 23y FRTH0es® Demned 9IVNTAS BT AJRESODRY,

VI3
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ADVANCED - CONCEPT 41

Bose-Einstein Condensate
230eT0-06F, J° Tord eess

VISUAL EXPLANATION - ORIGINAL SCIENCE DIAGRAM

LX)
o .0 =
¢
. : -
°
° . e
Y [ ] 09
MANY MOTION STATES SHARED QUANTUM STATE

o A Bose-Einstein condensate (BEC) is an unusual quantum state possible for suitable bosons.
23er-20n", ° BotR3ees® (BEC) Bz ednemor® 3eaneid), soeaeant B, 52,0830 3.

e Itis formed under specialised conditions extremely close to absolute zero.
BBy, BOR BAR,B, 93,03 BITR DBex VOV, BR&IB.

@ Many bosons can occupy the same lowest-energy quantum state.
9:3e8 2310emRTIED 2.003e BIE BZOD 59,0830 JBODY, €98, LNTLITID.

e Satyendra Nath Bose and Albert Einstein developed the theory behind this state.
5ééeoc_s,mzﬁ 230e3° ) €8 E3°F R, das 83 2%3053 2o R;mtaoéaidgl @?Daé@ga’@&dds.

e Laboratory BECs were first produced in dilute atomic gases in 1995.
,030eme o) DT BTedoca e9dendor3 BEC 9y, 3,083 23001 19953€) 3 &8e30d3.

ILLUSTRATION / evmo=3r3 EXAM ALERT / @0egp =n2d3

BEC research helps physicists study quantum behaviour at BEC is not merely “a colder solid”; it involves quantum-
observable scales. statistical behaviour.

BEC S08,0e53:3030 R10e238 3083 38) 59,0830 B30, 9T,0DS BEC ez3o) “sed), 3eg. 303 a9R” e9e); A 89,0830 Foara@adead
S5ren STerdIT. ZIEIN Fo0DIT.
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DISTINGUISH - CONCEPT 42

Physical and Chemical Changes
232 SHd) CoTRaHIE 2WeRSBich

VISUAL EXPLANATION - ORIGINAL SCIENCE DIAGRAM

PHYSICAL CHEMICAL

ICE -» WATER IRON - RUST

e Aphysical change alters form or state without changing the substance’s chemical identity.
TGRS 0op0HAB THTHB BT T G JBODRY, BT 23088 wBe03Es.

e Melting ice and evaporating water are physical changes.
ozl BoMHRT B Dedd e3AA3NMH)T &P3B EVTBNRD.

e A chemical change produces substances with different chemical compositions.
0909033 2)BBEBAN0T DR, To590HB Bo03ReRR03) SBWIBFENR SV0ERMITI.

@ Burning paper and rusting iron are chemical changes.
FNE DRI SR 3D d >R, HBOBNHT) Tam03AB 20TBIERD.

e Reversibility alone is not a foolproof test for identifying a physical change.
2,00 BT S0DHATTILIE 020TIR0TE 23033 0TBIBOD 233 [Oegade).

ILLUSTRATION / evmo=0r3 EXAM ALERT / =0egp o233

Crushing a chalk stick changes its size but not its basic Dissolving a substance can be physical; judge by chemical
chemical composition. composition, not appearance.

2eaDDEYT 0B, WBRBN M3, 20BrHIE; e Tamech3 BBE BCRHR)T 23P38eNTIBIRD; BRBE,08 U031 Bo03 ez
To03ezs 2BSNR)DY. 30 AFEOR.
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REVISION - CONCEPT 43

Final Revision and Exam Traps
2903z HIoT3rS ) TOegp 023063nwd

VISUAL EXPLANATION - ORIGINAL SCIENCE DIAGRAM

e0coo00
XX XXX sesssee
o
000606060 0000000
XXXXX) eccccoe
SOLID LIQUID

e Matter has mass and occupies space; light and sound are energy phenomena.
BOGES, BR008 33, FPBEB B; 23R =3 Bey BN FoWORIT DRI,

e Particles have spaces, move continuously and interact with one another.

Beantd a3 FI; €953) AT03TemN 23D FTJS 3,NDZ:3.

e Solids keep shape, liquids keep nearly fixed volume and gases fill their container.

[
o ()
o ) .‘
GAS

FPINLD 9590 GVIRZI; BNRed B {8 HRTORI0e0 Bp0S; AONRLL G030, Boengss.

e Boailing is a bulk phenomenon, whereas evaporation is a surface phenomenon.
2R3N JoFpeas B3 IBa3NIE3; e3035rHSE d)eé‘wobe; SBad033.

e Heating during a phase-change plateau changes state without raising temperature.
23232935803 Feh3e Bo3RY, DR HBBTR TR BT Y3 WRMHIT.

@ Kelvin, pascal, kilogram and kg/m? are key exam units.
BO°, Dm,e5, 33,0 &3 kg /M’ BTwsd BOeF He3BRLV.

ILLUSTRATION / evmo=39e3

Recall six arrows: melt, freeze, vaporise, condense, sublime
and deposit.

&3 FOBIEINTY, IS B: IBRHD, T¥AesTed, €3BT, VOIS,
QUG F DI I, AZeTHeo.
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EXAM ALERT / @Begpd 3n233

CHAPTER 01 - 44/60

Check the pressure condition whenever a question asks for a

boiling or melting point.

BB030E 5o 30N DorDAR BZ00E), JeBTE 2.3BHY, 33,3¢

T03eDR.

Concept Notes - 44 / 60
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EXAM PRACTICE - QUESTIONS 01-04
ome
50 Bilingual MCQs
50 20z 2@esod, T3

Choose one correct option for each question. Answers begin only after Q50.
3.3 BB 2,00 TOA3NT LLITRY, 303,308, Q50 F033z3e VIV es3023eTrHZS.

Q01. Which statement best defines matter?
DGR FOIRE 8T BRRR?

A. It has mass and occupies space B. It only reflects light
B3,008 800D JY 58, N1ITI e 23983y, B3, B3PIDIW
C. It always has a fixed shape D. Itis any form of energy
9038, Fwo B @58IDI et 3303 03res)c3e BB

Q02. Which one is NOT matter?

ARNPE) 0359eHD> TWPEe3e)?
A. Air B. Sound
m® 3e)
C. Water vapour D. Iron
T 3D

QO03. The SI unit of mass is:

@aiéo:)%oﬂa DTN €35 A3R)TD?
A. Newton B. Pascal
NIERA TR,
C. Kilogram D. Joule
3e3peroo 2Pers

QO04. Density is equal to:

T9033,303 ”e3, 03)?
A. Volume + mass B. Mass x volume
DPIDOT0 + @aﬁzsooé c_i)a%oa% X IR0
C. Force + area D. Mass + volume
200 + R)LEIE BR00® + I303r0e0
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RAMAN TUTORIAL - GENERAL SCIENCE
EXAM PRACTICE - QUESTIONS 05-08
ome
50 Bilingual MCQs
50 20z 2@esod, T3

Choose one correct option for each question. Answers begin only after Q50.
3.3 BB 2,00 TOA3NT LLITRY, 303,308, Q50 F033z3e VIV es3023eTrHZS.

Q05. Which observation best supports spaces between particles?
BeariY Fe3 FLITW 020, 030eHTh evgeheon S0edes?

A. Sugar dissolves in water
38,8 e, BOrHR)D

C. A magnet attracts iron
€3030%9,08 82) £oe3Ry, eIBLEDIT

Q06. Particles in a typical solid mainly:

D930 HPRAE) Beaneh e30a)EeN N BRF:3?

A. Travel freely throughout the container
3,03e3 @ BTN BODI

C. Have no motion at all
adsecd)cde 2303 BRode)

Qo07. Diffusion is best described as:

DTVTEIBY, BeR BedeRBBOT?

A. Only upward motion caused by gravity
DI BT eed, B303, B33

C. Net movement down a concentration gradient
Bed), ©2033,3000T BB TR 3N 2.639,3 BOR)

Qo8. Diffusion of food dye is generally faster in:

€390 20693 RTED mdmsamﬁ 0353, ert?

A. Cold water
3egedd

C. Asealed dry container
B3 2069 T3,

Raman Tutorial 8217670405-6361153623

B. A mirror reflects light
BB BIB), BITOIN

D. A pendulum swings
Sreed 313N

B. Vibrate about mean positions
00 TRINY D3 Fo&HZ3

D. Move only in one direction
2,003 B33 2BODI3

B. Motion that needs stirring
B3ODRD NZADHE 2303

D. Change of solid directly to gas
23 JeTe30N 9T

B. Solid ice
P Sozwnd

D. Warm water
2323 A dedd
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EXAM PRACTICE - QUESTIONS 09-12

50 Bilingual MCQs
50 §250z0 v@esad), JFrid

Choose one correct option for each question. Answers begin only after Q50.

3.3 BB 2,00 TOA3NT LLITRY, 303,308, Q50 F033z3e VIV es3023eTrHZS.

Q09. Brownian motion results mainly from:
2BA0DRE 23R B8Y; FTed 035RT?

A. Unequal molecular collisions
932N e9gad B3N

C. Photosynthesis
B 30Zewed

Q10. Which has a fixed shape and nearly fixed volume?
0303 TE, YT 353 &HR), D }T FIB0I0ed A3?

A. Liquid
33

C. Gas
(DN

B. Earth's magnetic field
230003 e303)9,03¢03) oS,

D. Chemical burning
00503 BB

B. Solid
P

D. Ordinary plasma
T03I0R; YD,

Q11. Which state takes the shape of its container but retains nearly fixed volume?
28,03 9593 T RFPD QT HTHOR0E GVORBRWTHT 035HT?

A. Solid
3

C. Liquid

3

Q12. A gas fills a container because its particles:
290z3) 03,0, F0020HTD T3 BeaRw B S3R)TO0?

A. Remain at fixed points
&3 Dothridd) evdo3ngdss

C. Are fused into a rigid lattice
ne3,03503 25900z30N 2B0eBT) 33

Raman Tutorial 8217670405-6361153623

B. Gas
€90

D. Light
FALTLN)

B. Have no mass
353,008 B0008)

D. Move freely through available space
023D T Bgemon 8O3
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RAMAN TUTORIAL - GENERAL SCIENCE
EXAM PRACTICE - QUESTIONS 13-16
ome
50 Bilingual MCQs
50 20z 2@esod, T3

Choose one correct option for each question. Answers begin only after Q50.
3.3 BB 2,00 TOA3NT LLITRY, 303,308, Q50 F033z3e VIV es3023eTrHZS.

Q13. The SI unit of pressure is:
2,3 BB DD 7833 O3R)T?

A. Pascal
DR,°

C. Kelvin
3 °

)

Q14. Gas pressure on a wall mainly arises from:
1erdad e3edS e9ded 2,83 Bwa) e 035eeddoss?

A. Light absorption only
239383 3eDENOT 3503,

C. Chemical identity alone
093203308 THH30T R303,

Q15. Gases are easily compressed primarily due to:
e90NFRY, Deg3ezen TozredTen éma)é 3000 O350 T?

A. Zero particle mass
Beante! Bos; 3003

C. Large empty spaces between particles
Beanes IRa3 B3 900 &

Q16. Which is an amorphous solid?
035393 eaé,éBseojo 23?

A. Single crystal of salt
VR DIVEIB

C. Diamond crystal
ST Je33

Raman Tutorial 8217670405-6361153623

B. Kilogram
3e3pem,0

D. Metre
Qoee3o®

B. Collisions of gas particles
29© Brany B3,Ned

D. Magnetism in all gases
26, 90N e30339,03¢03>3

B. Absence of motion
230303 923953

D. Perfectly rigid bonds
TOBPEIE 1Y, 220BNED

B. Quartz crystal
38 dS3ad 3

D. Ordinary glass
R0e3I0R; Moed
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EXAM PRACTICE - QUESTIONS 17-20

50 Bilingual MCQs
50 §250z0 v@esad), JFrid

Choose one correct option for each question. Answers begin only after Q50.

3.3 BB 2,00 TOA3NT LLITRY, 303,308, Q50 F033z3e VIV es3023eTrHZS.

Q17. Viscosity is resistance to:
738030 3B, B 3B Re?

A. Relative flow of fluid layers
B00d BEONY Tocieg BO)

C. Magnetic attraction
e303)79,08e03) eSBREES

B. Passage of light
23938 ©0233

D. Change in electric charge
AT T0e3e8 203383

Q18. The nearly spherical shape of a small water droplet is mainly due to:

g, DR B B3 110ewpEaTeNT &8 FoTea?

A. Radioactivity
D&Teadewrd

C. Magnetic force
€303059,08€03) 250

Q19. Water rising in a fine glass tube illustrates:
E’ua§é M FFRE) Aed 23re83eDHR)D 03PR)TE, YVTBTES?

A. Sublimation
UG FIZ

C. Capillary action
830 3,03

Q20. In most liquids, viscosity generally decreases when:

BIZeB B[N {718 Doy eIoN 0355 BEEHa3erHZE?

A. Temperature decreases
FoDe300S BRO3TN

C. The liquid becomes a crystal
B33 Be3semoman

Raman Tutorial 8217670405-6361153623

B. Surface tension
Bed, 283

D. Nuclear fission
€9£I2

B. Ionisation
€90359e33€d

D. Nuclear fusion
2980300300233

B. The liquid freezes
33 BR)regmon

D. Temperature increases
ST BN
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EXAM PRACTICE - QUESTIONS 21-24
ome
50 Bilingual MCQs
50 20z 2@esod, T3

Choose one correct option for each question. Answers begin only after Q50.
3.3 BB 2,00 TOA3NT LLITRY, 303,308, Q50 F033z3e VIV es3023eTrHZS.

Q21. Solid changing directly to gas is called:
S 3e3a30N 9DLTINIT)TY, DIYZS?

A. Sublimation B. Condensation
VGOS8 [op3I3

C. Freezing D. Deposition
BT dgesien

Q22. Gas changing directly to solid is:
900 3eTe3N HIrded)md adss &,8,035?

A. Melting B. Deposition
B8ORS Jgemed

C. Boiling D. Evaporation
Al €333

Q23. At 1 atm, the approximate melting point of pure ice is:
1 atm 2,3BAEA), B3 eH020NRE oD D3 BoHES Dowdy?

A. -100°C B. 50°C
-100°C 50°C
C. 0°C D. 100°C
0°C 100°C

Q24. At 1 atm, pure water boils at approximately:
1 atm 2,363, B AedI B3t BDNE Dotd?

A. 0°C B. 25°C
0°C 25°C
C. 200°C D. 100°C
200°C 100°C
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EXAM PRACTICE - QUESTIONS 25-28

50 Bilingual MCQs
50 §250z0 v@esad), JFrid

Choose one correct option for each question. Answers begin only after Q50.

3.3 BB 2,00 TOA3NT LLITRY, 303,308, Q50 F033z3e VIV es3023eTrHZS.

Q25. Boiling differs from evaporation because boiling:
B003NDE3N es)03rdZA0T Ber DI,?

A. Occurs throughout the liquid
Jozgpear BREE), SB3IT

C. Never needs energy
38 20Bne BezrbadDe)

Q26. Evaporation can occur:

e3Q035mHAE 0339esr Bo2ZBBOT?

A. Only at exactly 100°C
Qa3z39A 100°C I&) =503,

C. Only inside a vacuum
e33R, B3,

B. Occurs only at the surface
oed, ;03 =308, Sk

D. Is always below 0°C
T 0°C 3,08 3918 SB3IN

B. Below the boiling point
D030 DotdedNod 6N

D. Only in solids
PINSE 3503,

Q27. Which condition normally increases water evaporation?

QeBR e3D03MHBODRY, Toe3oRiEN a3eHTd 3523 ITI?

A. Higher relative humidity
B Doeg T3

C. Larger exposed surface area
B 2doeeS, | DRyeear

B. Still humid air
B3R Sex3od

D. Smaller exposed area
BEED Bed, | ddyeear

Q28. Wet clothes dry more slowly on a very humid day because:

2®P 3 DITE) 2,83 206§t DTSN 2uearied)cded?

A. Gravity disappears
13, 3BID

C. Particles stop moving
Bearied 230 deR3d

Raman Tutorial 8217670405-6361153623

B. Water turns into iron
ety 3R gaesrd3Ts

D. Air already contains much water vapour
mP0o3e) Ssmeniede B2dy, AeTID /T3
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EXAM PRACTICE - QUESTIONS 29-32

50 Bilingual MCQs
50 §250z0 v@esad), JFrid

Choose one correct option for each question. Answers begin only after Q50.

3.3 BB 2,00 TOA3NT LLITRY, 303,308, Q50 F033z3e VIV es3023eTrHZS.

Q29. Sweating cools the body mainly because:
B3 B3, SozeNHas Bway 938 A3HTH?

A. Evaporation absorbs energy
e3D035r1NE B &ed3PNIN

C. Water gains mass on skin
B e3ree Ve 353,008 B23)303

Q30. Droplets outside a cold glass are formed by:
3ea 30 Bneesd BRTLPRRE BINL 03)TBOR TR PLYZS?

A. Water leaking through intact glass
2,30HT MBS Bweers dedd 3redsd

C. Melting of glass
Moz BTN

Q31. During condensation, latent heat is:

RPN 5368 10O eV HrHIL?

A. Destroyed completely
TOTPEE B

C. Released to the surroundings

DIRVZOR DBRBAHZS

Q32. Which material commonly sublimes at 1 atm?
1 atm 2,363, mdxmﬁmﬁ emz;jfméﬁﬁra%@m 03395)T0?

A. Liquid water
B edd

C. Cooking oil
RN F

Raman Tutorial 8217670405-6361153623

B. Sweat creates cold energy
23S Be3BE, FAIW

D. Condensation always occurs
adoszonend FomrsS 3333l

B. Condensation of atmospheric water vapour
MY et Vo'

D. Sublimation of the glass
MR UG FHSS

B. Converted into mass
B3,00803103 3

D. Always zero
o3meeniews Bes;

B. Molten iron
30NT 80

D. Dry ice
3, 8%°
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RAMAN TUTORIAL - GENERAL SCIENCE

EXAM PRACTICE - QUESTIONS 33-36

50 Bilingual MCQs
50 20z 2@esod, T3

Choose one correct option for each question. Answers begin only after Q50.
3.3 BB 2,00 TOA3NT LLITRY, 303,308, Q50 F033z3e VIV es3023eTrHZS.

Q33. A horizontal section of a heating curve for a pure substance shows:
35 BGEE TS S8 es30d T3 gna) I Tee3HIB?

A. Phase change at nearly constant temperature B. No energy supplied
3D JT TTRIEE, ) I3 38 P38 ae)

C. Mass becoming zero D. Temperature rising fastest
353,008 B eordedcd OB €93 23enzoN HIRFHT

Q34. The formula for energy used in a phase change is:
2 353enEEsod 33od e, SRFR?

A. P=F/A B. Q=mL
P=F/A Q=mL
C. p=m/V D. W=mg
p=m/V W =mg

Q35. The SI unit of specific latent heat is:
QDY NOT VR DT €38 030)T?

A. kg/m? B. N/m
kg/m? N/m
C. J/kg D. Pa
J[kg Pa

Q36. 25°C equals approximately:

25°C Rys3th SRy, SO
A. 248K B. 273K
248 K 273K
C. 373K D. 298K
373K 298 K
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RAMAN TUTORIAL - GENERAL SCIENCE

EXAM PRACTICE - QUESTIONS 37-40

50 Bilingual MCQs
50 §250z0 v@esad), JFrid

Choose one correct option for each question. Answers begin only after Q50.
3.3 BB 2,00 TOA3NT LLITRY, 303,308, Q50 F033z3e VIV es3023eTrHZS.

Q37. Absolute zero is:

BT B 0359edHTH?
A. OK B. 0°C
0K 0°C
C. 100K D. 273K
100 K 273K

Q38. At a high mountain, pure water usually boils:
230A BREIBE, B33 Vedh ToRR;E30N 03zezent BACINIZI?

A. Exactly at 200°C B. Below 100°C
Qadz3n 200°C 3, 100°C Ro3 38D
C. Only at 0°C D. Never

0°C 3 3508, 200N 98

Q39. A pressure cooker generally raises the boiling point because:
23R 8,05 ToREN BIDANE Doty £ Bed D332

A. It removes all water B. It decreases gravity

903 2%, SRy, SRTIDIW e NI B, BB BRIV
C. It raises the pressure D. It stops molecular motion
e 2,3BRY, BeFHII 293 9£023RFODRY, A HI3

Q40. Water has its maximum density near:
Qed= oz 903,38 D@D 035983 FBRPSTE)?

A. 0°C B. 40°C
0°C 40°C
C. 100°C D. 4°C
100°C 4°C
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EXAM PRACTICE - QUESTIONS 41-44

50 Bilingual MCQs
50 §250z0 v@esad), JFrid

Choose one correct option for each question. Answers begin only after Q50.

3.3 BB 2,00 TOA3NT LLITRY, 303,308, Q50 F033z3e VIV es3023eTrHZS.

Q41. Ordinary ice floats on liquid water because:
D359 3r020Med VDS eed Seens3)c3ed?

A. Ice has lower density than liquid water
SoozdNRB0d TR B VedRo3 3B

C. Water has no gravity
QedR RHHZ e,

Q42. Which process releases heat to the surroundings?
03503 B,3,03 DIWHNZON evg Y, DBITS?

A. Melting
B8ORS

C. Evaporation
3035313

Q43. Plasma contains significant numbers of:
D09, BE) NeDToBE Be30earde) o33 BeandTHZs3?

A. Only whole neutral molecules
333 Foppear everied w3,
@

C. Free electrons and ions
w3, aé%assﬁ%b ), e9a3ored

B. Ice has no mass
SoodNRER Be3002 B8y

D. Iceis always hotter
020713, 03s0eseniens 32, D

B. Freezing
BT

D. Sublimation
UG 003

B. Only solid crystals
S Fe33nied I3,

D. Only water droplets
DR BANLD 3593,

Q44. The Bose-Einstein condensate is formed at temperatures:

2310e5-20°, o BOTRILES® 030e3 FoBeNHE) BRI’ RWY,ZT?

A. Far above the Sun's surface temperature
BRODER 23008, | Toee308,08 WBY B,

C. Only at room temperature
8088 SBRNPITE) 3303,
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B. Exactly 100°C
Qad3=3h 100°C

D. Extremely close to 0 K
0 KR 93,03 ®33
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RAMAN TUTORIAL - GENERAL SCIENCE

EXAM PRACTICE - QUESTIONS 45-48

50 Bilingual MCQs
50 §250z0 v@esad), JFrid

Choose one correct option for each question. Answers begin only after Q50.

3.3 BB 2,00 TOA3NT LLITRY, 303,308, Q50 F033z3e VIV es3023eTrHZS.

Q45. Which is a chemical change?
AR)NBE) TI0IT 2TERBE 0339:)R)?

A. Rusting of iron
3£ 0B, SBAVI)D

C. Breaking chalk
Qeeddey B0

Q46. A 100 g object occupies 50 cm?. Its density is:
100 g &= 50 cm? e38,NATS 933 T00T33 dey,?

A. 0.5 g/cm?®
0.5 g/cm?

C. 50 g/cm?®
50 g/cm?

Q47. The mass of an object carried from Earth to Moon:

2300008 23083,AR SRLHEMOR BRI B353,008?

A. Becomes zero
m:sémmgd

C. Remains the same
e9t3e P3N

Q48. Heat supplied during melting of pure ice at 0°C mainly:

0°C &) 83, Soznd Borhesent eBR evggsd) S0a)Esen?

A. Immediately raises its temperature to 100°C
30 100°C R 3B Be30IT3

C. Removes its mass
33 BF0030RY, IRRTIBITI
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B. Melting of ice
oz BB

D. Boiling of water
edd BBBWR)I

B. 2 g/cm?
2g/cm?

D. 5000 g/cm?
5000 g/cm?

B. Becomes six times larger
es3) e, Be3HIN

D. Depends only on colour
2693 330083 303, 930023

B. Destroys water molecules
Qe 9eNHBY TBBBTITI

D. Changes ice into water
0020713 030, VeBTYATDI3
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RAMAN TUTORIAL - GENERAL SCIENCE

EXAM PRACTICE - QUESTIONS 49-50

50 Bilingual MCQs
50 §250z0 v@esad), JFrid

Choose one correct option for each question. Answers begin only after Q50.

3.3 BB 2,00 TOA3NT LLITRY, 303,308, Q50 F033z3e VIV es3023eTrHZS.

Q49. At fixed gas volume, increasing absolute temperature usually:

{8 @0 FIB0RA), TTeD FowedioR BB TR EPN?

A. Increases gas pressure
2900 2,33 32333

C. Makes particle mass zero
Beant® B,00 BRI

Q50. At equilibrium, the boiling point is reached when:
B3 ReTHE), BB03WES Docdd adsessent Jene)I3?

A. Density becomes zero
00033 BRI Eran

C. Temperature becomes 0 K
303393 0 K estoond
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B. Eliminates all collisions
Qe B3R dendss

D. Converts gas to sound
29053 B2)rdZT

B. Vapour pressure equals external pressure
30D 2,33 BRVNS 2,3 BE, Jaasewen

D. All molecules stop moving
Qe ernY 230 dosan
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RAMAN TUTORIAL - GENERAL SCIENCE

ANSWER KEY - VERIFIED SCIENCE EXPLANATIONS

Answers & Explanations
ev3dTrich shd) D=STSrieh

Answer letter - concise reason in English, followed immediately by Kannada.

01

02-

03-

04-

05 -

06 -

07 -

08 -

09 -

10-

1-

12-

13-

14 -

15 -

16 -

17 -

‘A

Mass and space occupation are defining characteristics.
BR,008 3, I 58 DDFR TTFER BTN FLInD.

Sound is a mechanical wave transferring energy.
B2 B8 TONRLT 32033 3cor=oNas.

Mass is measured in kilograms; weight is measured in newtons.
BR0080D3yY, 33 eermonsd), RTBY, S9:EdvRYE) e9Bodnz3.

Density p = m/V.
J0z3 p =m/V.

Sugar particles distribute among water molecules.
3,803 Beaneb Ded eveants SRe3 BOBZS.

Solid particles generally vibrate around equilibrium positions.
PR BEANLD e eI0N BB e TWINY DY B0ATZI.

Random motion gives net movement from higher to lower concentration.

0303238 230R300T 823 T0r3, 30T BB B 2ue3xB BO) eLoE3NHIT.

Higher temperature generally increases particle motion and diffusion.
B3 3BeR) DoeReveN B3 1Py DJTEIRY, 323 IT.

Suspended small particles are struck randomly by fluid molecules.
3eensd m@m@ﬁ SRGFEHE e9ednEd adciedBeson B8,BRE3NT.

Solids resist changes of shape and volume.
P/ 3508 DR) FPIDORT 2BNRREBN 3,3BReDNII.

Liquid flows but is relatively incompressible.
33 BOFTR et Dromd N SodredTen 37 3.

Gas particles spread throughout the container.
e9e3eaniEd 508,03 ToTPEIE 2NS, BRI

One pascal is one newton per square metre.
2,00 IR, 0BTV 8 23BT cLee3dN 2,0 B e3°.

Molecular collisions transfer momentum to the wall.
eoradnd B3, Reeidn esadent SnoedbLII.

Compression reduces average separation between gas particles.
ToR2BIDOT 90 FEINY BTRD 9033 BEH03HITI.

Glass lacks long-range crystalline periodicity.
Mo23RE) BT F38 93863 3 AR,

Viscosity describes internal friction in flowing fluids.
&738 3003 550803 30808 HRETFODY, DSODITI.
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RAMAN TUTORIAL - GENERAL SCIENCE

ANSWER KEY - VERIFIED SCIENCE EXPLANATIONS

Answers & Explanations
ev3dTrich shd) D=STSrieh

Answer letter - concise reason in English, followed immediately by Kannada.

18-

19-

20-

21-

22-

23-

24 -

25-

26 -

27 -

28 -

29 -

30-

31-

32-

33-

34-

Surface tension tends to minimise surface area.
Doed, | 23R Boed, | DReearasy, BRED sdoren BobHYHIR.

Wetting and surface tension produce capillary rise.
Be3R RIS ) doed, | 2.3BD0E Fedow DT evoesrHIE.

Warm liquids often flow more readily.
BB NS BBRED TN B2, beredzeN BOINIZEI.

Sublimation bypasses the liquid phase.
UG FISRBE), B3 RBODY, toesenrd3rs.

Deposition is the reverse of sublimation.
QEeBED=Y) SVGIETIBIA DT 3,8,09.

At normal atmospheric pressure, ice melts near 0°C.

03195y 2003E0REOT 23BRE) ehoennitd e3edh 0°C I&) 3orHIW.

The normal boiling point of water is about 100°C.
QDR T39R; B3N Lot Be3zedd 100°C.

Boiling forms and grows vapour bubbles within the liquid.

BB3Z0HE) BRRePR esdad rHF e Beateom 3Badngss.

Water evaporates at ordinary room temperatures.
Toe39R; B0BB ToBPITeR, Aed) e3035rHZE.

A wider surface allows more particles to escape.
ertews shed, | el seanwd BpdBneren 8508 REZE.

High humidity reduces net evaporation rate.
B3R &3ESAD0T 2,659,8 803501 23en BBD3HIA.

The evaporation of sweat removes heat from skin.
233D e3daerdEsen 23heB0n VB, SEHEARIT.

Moist air cools near the glass and vapour condenses.
B0ee333 209 Zex3rod ZomoN Aevoe) FoHIIRRIT.

Gas-to-liquid change releases latent heat.
20003 B33, 223emR NHE eusy DRNRB3HIAE.

Solid CO, changes directly to gaseous CO, at ordinary pressure.

T9e39R; 203BRE) &S CO, Fedevan e9de CO, esrd3a.

Supplied heat becomes latent heat during the plateau.
B30 B3R, VBT euE ) 1O v N PBa3PNZA.

Mass multiplied by specific latent heat gives energy.
B3,008 x Ay, THg ey = 38,

Raman Tutorial 8217670405-6361153623

CHAPTER 01 - 59/60

Answer Key - 59 / 60



RAMAN TUTORIAL - GENERAL SCIENCE

ANSWER KEY - VERIFIED SCIENCE EXPLANATIONS

Answers & Explanations
ev3dTrich shd) D=STSrieh

Answer letter - concise reason in English, followed immediately by Kannada.

35-

36-

37-

38-

39-

40-

41-

4.

43 -

44 -

45 -

46-

47-

48-

49-

50 -

C

Specific latent heat is energy per unit mass.
D, T VR DT B33,009N 23ez003 B3 03NS,

K ="°C + 273.15, so 25°C = 298.15 K.
K'=°C+273.15; esgdBoc3 25°C = 298.15 K.

Absolute zero corresponds to -273.15°C.
BOD AR, ~273.15°C R SRvomoNas.

Lower atmospheric pressure lowers the boiling temperature.
20030DBOR 23B 3BR03IVES BN FoBEBI BBHA3rHIT.

Water boils at a higher temperature under greater pressure.
B I BA Dedh B FoRRISTE), BDABIT.

At ordinary pressure water is densest near 4°C.
93395 203 BRE), DR T0T,8 D35 4°C IE) NOFINHIT.

Freezing forms an open structure that lowers the density of ice.
BR)e3eson BrRRPE 388 Te33d0d so2nd 0l TowE 3R3H03PHIT.

Freezing releases latent heat; the other listed changes absorb energy.
e300 1T, GVRTRY, DRIT; VI JRBIT WBOBENLD B &eDBRUIS.

Ionisation creates freely moving charged particles in plasma.
€90359R)eB3EaRI0T T, T3E), F0Fe3oN BADE DT T0e3eB3 Bearied eVoe3rdZss.

Suitable bosons condense into a quantum ground state near absolute zero.

Tosh 20R, BT A0g, BeeTRTTIEd T0830 BT B B3,

Rusting produces new iron oxide-containing material.
308y, &B0dENN BT €58, 15° BROVTE BT BrRFE TRBRAWIE.

Density = 100/50 = 2 g/cm?®.
D0033 = 100/50 = 2 g/cm?.

Location affects gravitational weight, not intrinsic mass.
% 28w HHEYEOZ B8 BHZTE; e B3 00d &),

Latent heat changes the phase while temperature remains near 0°C.
13, e0ag RBODHIY, DBORDIE; TR B3 0°C adhee a3T.

Faster particles collide more forcefully with the walls.
Sertewts searied REeBROR Be3), 220B0T BIRABANZS.

Bubbles can grow when the vapour pressure matches external pressure.
23003 2,38 BRTCN 2,3B3, Tedazetsent &30 RHFRed 2BBodBocd.

Balanced answer-key distribution: A:13 - B:13 - C:12 - D:12 (closest possible with 50 questions).
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