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(States of matter)

Chemistry is the study of matter. SI¥[R I RTATIT AGAFZ. AT | ©I2 WA =THI @ B
fafeq =it 9 a1 swieda fafeg e wae w3 egweref g faam censar vt =09 |

MG 4 BT s S




G35 G 37 cefrelrT

Ay > |oweds [feg o=y

MRS
AT a1 AT T (AT T @R, AW, o, e gl fafv R 6 SR |

Qe @A oMl S @G W T @ awd o @E 9w, @EE I S
G AT |

Q e Aweda e, Avieda fAfey o<, fAfey s s Tonfw faaw o seesee s
A2 |

ST

Q oS N

swref i ©f &= A

ML (R EREICRAC B i b (SR 0 ) ()

G AL TCF S AT

ML P, SO 8 ARG TF Tl AT

3.5.%: *mieds [{feg o=
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smieds [fey o=giw siae
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33 2 (Solid)

o omicda 2 wrree @ g M 19 T | I, ATRE TSRS A W 49 @
QTR FYLT ATF O (ATE AT S AT 7V | HIGTEAF SN (AT Al TR QT
I |

w3 “wid (Liquid)

oo AT e wirey aeTs uF @I T wiIgfe (7R 1 e, @ CFT Wt Gt
AR TG AFCTS AT AT T T GeRIeFOI FI WA (BT T | e
G G R I A | @ & S G T LTS ACE | IR FOA AW oFe
A FATTS FACET TS (@G T |

“fif oD 3 ow *mif | T WHE e FelSTe FACET TTOT FCH AT | 9T IS e
AT T FOCATS NS FIFT B A A ST A1 CFe@ 77 7 | @ QT &4 Afirs
2GS A SIS I AT ZR Sros S |

AT (Gas)
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AT | MIPR TR (Gas Laws)

it

T AW AT GF OZr AF TS, SIA@L, B 8 (TR 2RFER AL T IF |
@35 AfST Tt Z0a I By AR AR 277 | Tew, T3 8 TRt Wrerite
fafeq (Aeafa ™ Sromman, 5, SITed 8 (EPRATR o RrwI-farw 0 TP @
TR SRR | @ AT I TG I 2 | @ A R qaefae ey fres e sveewss
TG T4 2 |

ST

Q A T

o TR @ FF S AT |

o AT *MILT A BIF @ TSI TS S TS |

o TN X STN@N @ (FEASH (FeT F=F Gl ANA |

o SUITSITE! TR FoH LIFCIT “IeA AT |

o ITFEHIT AT FIF R TR QI #I16AT A |

o I PO GG BToF @ ST B 3791t QIR ={Tear AMF |
o TIGRFRCER ACRE TFe el T2 AMF |

3.R.3: IRCF 7@ (Boyle's Law)

&R 7415 9 [y Tem v S-S (s @ WER SRS 0T 4TF bIeoR
a3 2> S (Inverse) T2 SICZ | @ T2 Fofe =t @ AR & T |

“fgg oA @i e SR MR SRS @ IER $9i1 oS SitiR I 1”7
e 57 oHar @ e S o™ S V a3k OfF $oF oS i P 20 ICACER

QAT K 930 ANgafes &<
|
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v
5@ 5.5 1 519 I SIS (@ Tfba
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ﬁgwtﬁmm@mﬁ%mmmwﬁemwwwg,vlmz,vz; ....... PV T
TRFF (1.1) TP ST AL,

Pl Vl = P2V2= .................... PIl Vn ZK(W)

@52 IR @ Afdifos dMH | 2 IS P I9W V (T ARG T4 5.5 R oraw 7o
@Tafog sieat A | 3T SR effe IEERALTETE FATSIAT @2 (isotherm) I 2T |

3.2.3: Nfafes sEp<E

BHEAA-3 | 300 @I, SIIT@T 600 EIEC WAST MG B 90 GIRT (W) @TE 120 E
(STM) @ ABICET A ATST TS 2

AN :
P, =90 @A (siEm) P, =120 @ (o11AW)
Vv, =600 (GRS V,=2?
AT G (AT, PV, =PV,
"2 P
90 T x 600 @I
B 120 AT
= 450 @I

Twq ¢ 120 I (27aW) Bieet =B S = 450 GIRC |

THIRET-Q: (@I RS SEm@E 60 Pa ST @15 [ <t “0ie™ siweT 350 ERC @@
500 G @ BHre F41 2 @ SR T 517 T 201 T T |

TN QATT—

LANTER ESIRESEEAR

11, P, =60 Pa S, V) =500 G
S, V| =350 @I S, P, =2
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ST S (@,

60 Pa x 3501
~ 500 @B

=42 Pa
Te: A BT 42 Pa

3.2.9: ST 3@ (Charles' Law)

9 P (N-TPTCRT (Gay-Lussac) @8 0T |

FF BICol S LT FAET MIER TS ([@0C AR | @2 o1 ooFF I dab-q RBewr et
BT 8 Shrox B @M (77 FoFOIE Sr@™ A EH IAed e e
@G 3@ TAZIAT IR | 7@AfB -

“faa vitet fAfiE orma @ @I iR wiweT effs {6l et st I AZe™ 6 0° @
S BT WHETH 733 STt T e A A 7 QT ST s e

1
(&FoATF 373.15) IR W SIMT T2PTRARSE o, (thermal expansivity or co-efficient of

thermal expansion)
TS, 0° T ST AT AR TATOT Vo @R (@ (&9 SrA@d (1° @) T simes

Vi WW,

t t
VtZVO"'VOﬁ:VO(l"‘ﬁ) .............. (1.2)

o
2

( t j (273 + tlj
Vi =V I+ 373) V0 (T 273 ) v o oo e e (1.3)

( tzj (273 + tzj
V2=V0 1 + 573 =V( T3 ) e e e e s (1.4)

AT (1.3) & (1.4) B0 O I ANSAT -
V, 273+t T vV, V

1 1 1 2
V, 273 +t ST =

ﬂmﬁgrm‘vft? G, SR 2O ST V| q3R t, G, STIER DI ST V.,

_1

2 » T T

[QACT T = 273 + t (F (FAMST (FHCET SEAN@AT T =W S I 7 | TR AT (Feeq
SIAGIT AT 273 @ FAC (PG (FCE SIAN@AT NS T @, 27° (T =27+273=300K ]
QRIT TTT- AT (TS SN o 52 re =T vy FIf51T K forece =71 |
LRSI T =GP s o e e e o (1.5)
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PEeR R ST e
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oS (Plot) e d
I 1.2 R fom g P

7 ~
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X Ve //
Aexr T &7 L~
BT elg 12 WR eIV e _— P3
o el ////// T
T @R T T
(Isobar) &1 =T | //////////
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////
I/
277 200° 100° oet: 100 2000 300°
(SrEr © () —
@-».3: RiSg BItel SToq I SR ST | 8Tef- <47 @ - 273° GF Srow@y
TS *e ZC A |

for@ ol A @, —273° @1, SIAN@IT FT AR WAoo ifgFeicd =+ 23 AW | 6y AW @
SR (ST ST W AT ST Afers 27 | e 78 sreia wwet i Ao 207 |
AFSATF (FIF AIZA IRI IO *0] (S AT M| OF PIOW NS e 273° (T
SR T TFIT I TS ASHIZ I T (T @ ATONF OGP Wy «af A7 | 759
BT SIS IT Sl (R (@ SN IR ST SERISd Y ¥ St AT
(absolute zero) ST ICT | (FEAFST CFTT @ SIIN@R T X7 (T=0) | *RHT 74T 7 AT 3
T AMRZA AFIFICT 1.0 AYGIC AN Sror@r 273.15  (Fare |

ST S, M1 00 G, Sreia I70E AfRere =27 | Jodr 0° ¢ = 273.15 K

3.R.8: AT BI¥f, HTST 8 SIATART F1F
JCACT I (ST 5.%.) (ATF AT AR
PV =PV, (7 o)
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SRR ICAT U BIFACTR I T 0 Sl e #Aifa—

PiVi PV
T, T p—— (1.7)
GO AT I
PIVI =P2V2 = P3V3 = _ PnVn
Tl T2 T3 .................... TIl
PV

K 935 INGAFeT 2 | T (1.8) 0T 8 B @ THGEI T | @ e a3fo
AW sifasret AMER oot (P), e (V) 8 SIA@R (T) W04F T™91% emi*e Ty | Jodr «ft
Oo o AT |

I 436 [WE S Me™ Wreae f¥7 AT =7 Or=ee AN (1.8) (ATF SITET AT

P
T = %3 (Constant)

AL, P=WT cooos oot e e e (1.9)
W @36 FIgfes i
Poc T oo s e, (1.10)

s @3S {WE S@a WeR S F7 IR AEHT v o (@E e sHaE FgHifes
T | 37 Sre @3fs [ive S@a e b9 I (@Fefen Srerwar @Tiva S F0 7@ 1.3 -
fora T @fog 2N Aea | form @t I P 39 T @b 710a @4 @9 [t o=
@A | iR SHASIT (FIF R BTy 20T & PR (@RS Sroi@r ¥y 201 (AR 0K
SHEIEl SPT8R) | (ARG P I (Fefed Srofial (R @efer {33 Sired &l o2 9@ 35
@A TS @AY A0 |

P

0 T

B@-3.9 | 517 I e Stomiar @Riva

KISEREET BT » 10




3.2.¢ : ifdifes Tar:

AR 3 | 25° T SIAT@IT 101.3 kPa (1.0 SHBCNIFEFIR) BIcst 5 (SR STt @6 W™
5191 5% @0 St 1000° G #9% ASIET ZCE; TR ey F© 204?

AYE: QAT

e ST, v, =5 @i

ST ST, T, = (25+ 273)K = 298K

AR S, T, = (1000+ 273)K = 1273K

vﬁia%w@—»tvz:?

Vi Y,
@ARY — =7

T T

V xT
, 1772 5x1273 3
V=T =T o0 ©fe= 2172 @

1
TEF : 1000° C STN@FT ATHAGT S 2¢F 21.72 GIfs

3.2.b: TTSMTYIE 7d (Avogadro's Law)

1811 JBcw /I ey TSN MR TS 8 e NI M To9F 78 @
AR SO FCAF | S ANPIE AOIE I 7F SIceiieg @ | oifgs e fefers
IS A0 GBITE FRATAOTT FeT 7@ | g I 41 WY ! AP 93 FRATAFE
TSGR 9@ (Avogadro's law) I & | I@fG fammer

“ QP SN 8 BT T HASTHR FFT AT AT TRYST & KA e 1”7 @ @ 7ee I
q-

V o n (753 519 @ Sr=1aam)

QT n R IO GIIET IRAT @R V ZCeT - Giet f[f¥8 v oiree |

Q@ 3@ O S SN AR @ A SATAT 8 B TP IR IR S Zeat 22.4 feiora
@R G SAREIT AT 6.023% 102 5 & 2 |

GfeTe e RET ©IF G (NG 6.023x 1023 5 o 21eea |

I 2T 1 (e AR T AAF FA (T A 2 s 2, SIS raiieg! 7t
JCT | @G N BT T T T | ST SIS (AT Sl JAHCS AT N= 6.023% 1023

3.%.9 | TP FEPTCRA AAY (Combination of gas laws)
P BIToT @ T SToI@rT AW n AT SIS (I 201G o V 28 ©1=e,

(i) WW,Vm%,Wn@Tﬁ?W;
(ii) IR AP, V oc T, T4 n 8 P 157 A

ECf5 97 T » 55
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(iii) SHITSIVCGR FAPIE, Voo n, T T 8 P 157 A |
TAT 0, V, T, P 7 FA A2 sfqasTiie 27, o4 Aemifirsd s@piid S TR (@F
ferat -

nT
Vo P

ﬁT,V=R%,¢1W,RL‘]?ﬁ‘W |

BT VAT (1.11)

TRFT (1.11) S I AT @, R-AF T 7 AN & TF | AT AT AL AT

&JIF(Universal gas constant) I e AT I8 I (molar gas constant) T ACTFCA AT
R A | O3 1.11 TR TA0TBE v 717 759! 0T |

i 97T 8 IS AT

PV=nRT T2t SIfgFeIta AeT “PIeR & A0Sy 208 AT IER ¢Fed f[gfe orl T |
T & (T FPE A SIAN@l 8 BT AP WA I 8 S0 9@ IS (T 5T
SR W AT (ideal gas) ICT | 1.11 TR AN Y78 @9l | o797 e [fog ot
AT @fs LT F0 27 |

SR I AT G NP TR (N 5O A ST ZeT A8 A &AF© AT | IBCI (I 271%
S 9T AR (1.11) TR (I 5 1 | ©12 AV (FF 7P v 7 | O F Noys
=B @ Sfe Tt SIA@RT B ATRTET S AT I G I |

Mwwﬁ?ﬁwﬁﬂ@wmmmmmﬂmﬂﬁn=%m|wwmwm

Wwvw,mwd=%m|maﬂﬁhm(l.u) & fFeffs aFifes
TFACR AR T F4T A

(i)  PV=nRT n GET R CFq
PV PV,
(i) T =7 @ I I AR CFa
1 2
(i) PV =RT OF G IR e q
(iv) PV=% RT M SeifE o7 [Af*8 W ars sifqser o= owv
v) M=%.R—PT=dRTT d 9y [[¥8 MeR oF@

S._.b : FEIFO GICF R- GF T

(5) Frfr.a 9 R =8314x10 SF/K/CN = 8.314 F/K/ T
() IR GFCP : R = 1.987 FIER/K/ (A |
(9) oI SHGTFERIT @FCE: R = 0.082 fET51R. SGs/Ger/K

AT TTE BT s 12




SI FCF R @I N9

SI G 5197 (P) (F TS @ifis 9of B (Nm ™2 ), SIS (V) (F GBI (m° ) < Srosar
(T) & (Fe1fod (K) @ &M 41 27 |

N.T.P Si<fie sivf t=rstiar @ Biest-

B9, P = | SOIBCNRETR = 101325 10° 85+ @ifs 7of 5= (Nm™2)

| CRITeT =0T Sre V = 22.4 &1 = 22.4 x 107 9= 61w @ar

Ol T=273.15 K
YT | (T S0 &5, PV = RT

3 3
PV _ (101325x10°)x(22.4x10
e R = = YERE } e

= 8.3 14 &1/(Feton /et

3.2.5: Aifdfes e

TARIA-S | NI SRFT GF6 AN Ao 750 G | 300 G, Srom@m 8 790 ¥ (mm)
BT @ AT Ao T (A2

AN :
P1 =760 mm P2 =790 mm
Vv, =750 @t V,=2?
T,=273K T, =273+30K =303 K
SR I,
PV BYs
T1 TZ
PV, 5 760x750x303 3
Vy="p 1. om =—_——""— =800.81cm
> T 790x273

TEd : 30° (1. SIA@R 8 790 mm BIT TG =Fes 203 800.81 cm3

TARFA-2 | ATASATTT FIRCT @F 211G (AF 2N &fs T6r 10 e s gamw, afs enwrs
@ AT T AT TS oY B 2
T: 3 T APAGS A ARG = o0 & = 0,01 aT

0.01 ]
- 1 OIS IrAge mﬁa"rﬁmw:M:zwlo 7

Ao I ©F = 18 @< SHTSPINGIR 5eT, N = 6.023% 10>

B 9T BT » S0
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<. 18 &7 #MIfTS 21T 6.023x 102> 5 o

. 6.023x27x107

. '7 " '
SO27x10 0 & 18

ToT: ofs TS @ A-Nae afFam 9.03x 1016 B s awewm oy o1f =7

~9.03x 1010 B =g

3.2.50 GEGCAA WRfAF 51*f 3@ (Dalton's law of partial pressure)

1802 Y2t el & ©ieioe f&a oreii@r 5 e SAmerees fNery siesm e =it
B[ GE R (6 Bl b & e (RO E i (RS SIS E D S G C I G ER R g

“g3f5 MBS SraE @I e e (A9 SomeTz R aemfae e s an) @
B @ SHNI@R SR SAMIT AITRTER SR Bt TR @AFCET AA |

a5 {2 ST AW @I AT S @ 9 BomiT @ s S @i e
AR TS FAET (@ B AT FA, SITE 0T @ SAWIT AN A Biot o1 27 17

T IR, V ARST G356 #A1ta Z7 oray ey siew T oeed Rl R o biof
TG P, P, Py ToN =W | W2 SETEE @ ApeTefer ofafbre WatE A @ e e

S1GT A, O 51l 4 P | oA TG I A

TARFN-38 60 GIRT BT 200 CRr wfATe @9 75 G BIC 500 @3 ARGIS 1.5 o=
e @I @ iR w4 2@ | e S sior el e |

I : ﬂmzﬁﬁwﬁﬂmﬁreﬂﬁ@WWQ%WﬁWﬂpl 8P, 3R faeer G BT P |
1.5 f&tBr = 1500 @Ifa3

60x200
. SfFCSC *F Bl P, =500 = 8:67cm &R

75%500
NIGITET R oo Py ="T500 =25.00cm

S IO (G ) mﬁﬁ"f,P=P1 +P,

=(8.67+25.00)cm = 33.67cm

3.%.5) | ARG A I

@I G T G2 AT SRR LI S ZCET (T T, 7T 935 SA10@d AbeT Sl
AN ¢ FOFOOIE R AT AT “IfF0E =T | e R «3f o7y w0 1829 A2iewr freary
BT &TRIS AT WA RS fmzmel @6 9@ e S |

“ffE s ¢ et @B AR T T O TP TIEE TR |7
(PN WO TP d- IR [T A 1 X ANfAfOFOIT SR @i’ Wam T |

M [T T S0 fofe s [feg hem wrife o7 fefy st 3 | e afeas e
g (e RSy SREBICAT JAFIFINS 78T |

SLI<ERCEE B » 14




AT

w35 fog a9 (1 8 2) UF2 AT (SINA 8 BiTsl) AT iy weniaze I Sind
AR A R fEw 27 |

\8}
—

oAk, 9B T SfE o [T AT ¢ «IfB et st o7 {2 77 u2 Srowar 3
BIC AT S e SItwa 9 R Aol 0 Sewr aAriog sielfas o fef s amw |

TAIRA-d | @B RS St @ wiest CO,, DTG M T 25.58 m/s @R GF2 I AT
GG A WY DT 30 m/s 26T For gioe Sl o el e |

FAI:
e I GRIC
g =(x—l] MZ:;@[WWW:?
er% o= co2 -9 A 9
L My=— = 25.58 FOR/GTFS (m/s)
2 r, = X T T 2
_ w =30 fBR/CTFE (m/s)
(30)
=32

Teq: I AT W ©9 32.0

3.2.5%. C°F TP AT TS &

(. P AT SRFIT AT 8 QRIS e qeey [ wfow o7 v @, afs [ie
SEIE 8 B 2 SIS YRGS T FF AN | STod SAHS I A [iewm 3
g fof wear sy e o ffwar 9o e s @, “Rfens Seiazew it 8 Sy
IR TS 7 T GF(6 7 M AP2TE = (" A6 (I-sPAa HT SRres @ ey
“ffafow | afs fsffe e < w4t @re «AiE |

%7 Siomar @ 5ieet Ui 7T “micds e i areres et Sty 17e SIgeite
e A | [ T Ty swde Tl AT = SIRtE Sreg ANt Sires @ fifews Ao
ST TS T AT T91F Jeny AP |
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(Determination of molecular formula of hydrocarbons)
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5.9,0: S A7 8 JBF T (Ideal and real gases)
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3.9.¢: AT ST (Liquifaction of gases)
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