ncert Notes for class 11 chemistry chapter 6 Hindi
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The Universe = The System + The Surroundings.

Open System: TP guirct 7-;), 5T Foif 3
e &7 ST HaT g &
qRaTT, 79 59 U Gefl HuITeh BT Irell &1
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FETERT ¥ T e G @ 53 vk ae Fig. 6.1 System and the surroundings
g7 4 SifibR®! B FUrRIfT |
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(b) Closed System
Fig. 6.2 Open, closad and isolated system.

(a) Open System (c) Isolated System

Isolated System:

Homogeneous System: e 507 &1 399 35 FH8T ST 6 oid 394 &1 T 3HfeI TR 81 &
SR Y91 U GHT g1 61l 6/

3GIeNUI & [o1q: U1 & Srgcr-=ilel 3197 1 807

Heterogeneous system: WWW &1 IRYIT BT GI&F? 8?73)_%277 WQUT
1578’ 315 R g7 afvfa &t o g 6

g1g (P), 3T (V), dTTE (T) 3R 13 (n) 3

38 T B & &7 5 Y ST S 81

Isothermal process: o SRR [N AR dT9HI R a7 GﬂHTa al ufsar &t 3?7@7-77%/ bel
ST 81 TSTIYHT Tibar & fo7g, dT = o 56T dT argaTT § giad glar gl

Adig?l;,;lgcprocess: T8 U Ol giar & forgd Red siv giasr & &t Tt &7 s gediavur
761 GlaT &1

Isobaric process: 5§ 39 TiT1 $} IRGR qa1d & f5ar orar 8, @ 59 31591ae &eT ol 81
dP=o0

Isochoric process: @'7_177‘37777 o7 R T13T & B1 o7 a ar 3'\’? 17?’7% T Gﬂs'?:ﬁaﬁﬁ@_ F&EY
B &7 ST 81

Cyclic process: WﬁWWW@W@W?@?WﬁWW%
Rfar & citedl 8, @ §9 T 1a Tieal deT ol 81
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Ufaadt ufbar: oid e ufbar 8 U GRId- 39 aie @ 1T STaT & 1 Uidbar fabeft 4t 95, uh
3T GRad T 3eic 81 Tl &1 GRadr &1 Uidad! &eT Sl &/

g8 Folf & T =01 &7 G177 8 5l Ueb JuITel] @ GIg 81 Tl 6
FHYGIPT 5 58 TUH gRT [ARe10d 1397 STaT 8 & e 9bdl 6, oid
- gle Rre T a1 5187 & ToRdT &

- PTH RIeH I3 g7 39 gIRT fa7 STl &

- geref gunrel! B 53w T 8 a7 Sisar 8/

Change in Internal Energy by Doing Work

6H PTH PND AR D o’ouﬂrﬁdd(’ﬂd g/

g7 2 fob Req &1 gRfY® R R v sk 2 gl

T4 Internal energy = uy

U Gif3e B -1 OF FU T B1 T B 3R 3R BT oIl &/ 1. &f1. 9 Urar il &

TB>TA

T& GRIdT & &1q 1 JHIdRE ol 61

Au =ug—uy

Change in Internal Energy by Transfer of Heat

U RRcT P71 3fidR® FHoif Bl b1 [T f67 STy & Ried I 75 & 5¥diaRul gRT §ecil of
TBdT &l

Au=q

567 q ReH gRT SGRNT TH 81 §9 T9H & 3R & 3HTE/R G H19T o Tbll 5/

SIS ATHT TRATT @ Reed & RIHIGRT 81 STl 8 dd q + ve 81T 61 51F 7TH] &1 ke & giasr &
RIFIGRT [T ST 8 dt q BT 81

oIS T BT GG 1t 3R THT 8%diaRyT @)1 gRT a7 Sirar 81

Au=q+w
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YA IB] BT UGl BT (FHoill GR&U] BT 1) | T8 Fdidl & b, FHoil 7 dl g+l ol Tabcll &6
3N 7 81 T8 BT 5T Gl 81 Ub gy JUIieh! b1 Foif [Rav 8/

Au=q +w.

Total volume of the gas = V

Pressure of the gas = P

external pressure = P

If P _>F
final volume = Vi

Distance moved by the piston = |

cross-sectional area of piston = A

volume change AV =1x A = (V.- V)

ex

Vi Vi Volume, V
1

Fig. 6.3 Work done on an ideal gas in a cylinder when it is compressed by a constant external
pressure, p__(in single step) is equal to the shaded area.

Work
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F=PxA
W = F x d. (force x distance)
=P, xAxl=P, (-AV)
W=-PAV
—ve sign is used for work done by the system in case of expansion in valume by convertions.
If in a system volume expands from V, to V,

Work in ch 6 chemistry class 11

3Te=f T & Isothermal 3R Tfddd] fa¥dR & H14 far

f 't
= - | B,dV =~[ (P, £dP)dV

Since dP x dV is very small we can write,

vy
Wrew.r. & __.Illz,'-"‘wl"r
¥
For ideal gas PV = nRT
nRT
P=

Therefore, at constant tem;ierature

v,
W, = InRT“*unRT In v
Vs
= - 2303 nRT log -

Isothermal and Reversible Expansion of Ideal Gas
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* Isothermal and Free Expansion of an Ideal Gas

vacuumW=0ﬁWW¥fﬁV$5’Fﬁ@Wﬁ?ﬁF@7ﬁU

Since, P,, = 0
AU =0, 4=0
(1) For isothermal irreversible change
g=-W =p (V,~V)
(2) For mothermal reversible change

= w—nRTmV’
gom =N 7

]

Vf
2.303 nRT log v

0
W

For adiabatic change g
AU

Free Expansion of an Ideal Gas

¢ Enthalpy (H) For chemistry class 11 ncert solutions chapter 6

39 Res &1 g7 T arEt & &5 7 gRUTT fa1 1T 81 98 Siale St SR qara-HIET &
BIH & GNT & AR &/
Mg TG, H=U + PV

Change in enthalpy: 979 & GRTAT T gRT 3/@=MYT T R 19 % TUIel gRT
[A@1RIa 41 ST &1

AH = qp

TTfHe ufafdar & fog (Rreew gt 3k Foif @1 aar 8),
AH Gﬁ?qp ae-Vel

TSIfEfe afafebar & for (Rred IRt 3R 8 Foif &1 sa=ifid BRarg) |
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AH\Bﬁ?qp gl + 3?/

Let us consider a general reaction A —— B
Let H, be the enthalpy of reactant A and Hy be that of the products.
: H, = U,+PV,
H, = U +PV,
AH = H;-H,
= (Uy+PVy) - (Uy + PV,)
AH = AU+ PAV (Hg - Hy)
AH = AU+ PAV
At constant pressure and temperature using ideal gas law,
PV, = n, RT (For reactant A)
PVy = ng RT (For product B)

Thus, PVy—PV, = ngRT-n, RT
= (ng—n,) RT
PAV = An, RT
AH = ﬁu+.ﬁngRT

thermodynamics chemistry notes

Extensive property notes for thermodynamics in Hindi

U 9% Ui U T4l & o] Ged Furel! 4 Hieje gerdf &1 737 a1 SeR TR 2R &Rar &/
3eIeRU & [T §ogHT, 3IIdH, &t fife &1 Tue Gufd & &4 4 o7 5Ial &

 Intensive property

e 0T gare & @R a1 Fonretl & Higq gard &1 9ET iR 1R 767 #ed 61
JIENTT & o1g: dTTHM, 9, qaTd 3f1fq &1 T8 U1 HgT ol &/

¢ Heat capacity
araHTT H gl gediad arg & THIYId gidl 81

q = coeff. x AT
q=CAT
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58], Ul C &1 3] &HdT] HeT il &1
C veref &} o & e i 8

Cn=C/n

g5 geref & 1 Gl &1 ST & 8

e Molar heat capacity

39 fardfl uqref &7 aroH 1 © (BledT 1 IfRTE) §gT & [o7g TRTH ST B HH & =7 5
gRyId a1 Tar 81

* Specific Heat Capacity

39 fo5dfl ugref & Ub SBTE GHHIT BT ATTHT 1 ° (e TT YRITY) §¢17 & o7 g AT
& &7 T gRYIfNT fsar mar gl

qg=CxmxAT

81 garef HTm = FHHA
AT = TgaF 3 g1

* Relation Between Cp and Cv for an Ideal Gas Fop notes for
thermodynamics in Hindi

AR ¥ arar J arg &5dr = C,
R gera a1y &HdT = C,

ﬁ?ﬁ?w‘ﬁ'qv =CvAT =.U

ﬁ??l?'aﬁﬂa’q?qp =Cp AT ==H

U 31GRI 19 @ U HcT & [y

AH =AU + A (PV) = +U + RT (RT)

AH = AU + RAT

AndH 3iR theu & Todl &1 TIaRYIAT 7 G¥, THIBIU B G 397 51T &
Cp =T=CvAT+R.T

a7

Cr-Cy =R

e Measurement of AU and AH—Calorimetry
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InationU &1 TR isU &1 T 19919 UBR & SaRIHIey 5197 oidl &, [org §4 HaRiHIey
FET AT &/

FARIHIE & Tref BTH BT FARIHIET e
ﬁWWWW?WW(W Pl Firing leads

ST 6, Ol §gd 3 qaId BT Gl HY Oxygen inlet /\

&1 &1 T8 GAIEd &3 & g g & ] "

T G fORT 311 8 135 Sraarg oig o 7

T8l

Procedure: WWJW U Al

ST N 39 4 g SI3SMao &

g1 5 ST oraT 81 Giaibar & T

3 7Y 1 grt & Rir=iard faar

glﬁf?aﬁ?s'ya%mumwmm?aﬁ
/

Fig. 6.4 Bomb calorimeter

thermodynamics notes pdf
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During the process volume remains constant
AV =0

Temperature change of the calorimeter is converted to q,.

The value of AU can be calculated using the formula.

AU = QxaTx M
m
Q = heat capacity of the calorimeter.
AT = rise in temperature.
m = mass of the substance taken
M = Molecular mass of the substance.

Determination of AH: At constant pressure heat evolved or absorbed is Ag, is equal to the

heat of reaction or enthalpy of reaction A
In exothermic reaction, Ag, and A H both will be —ve
(negative).
In endothermic reaction, A.q and A H both will be +ve
(positive).
Heat change at constant pressure can be done in a
calorimeter shown in the fig. 6.5.
Enthalpy Change A H of a reaction
The enthalpy change in a chemical reaction is given by
the symbol A H.

AH = (Sum of enthalpies of
products) — (Sum of enthalpies of reactants)

AH= EﬂHpmducm - szreaﬂants
a; and b, are the ‘stoichiometric coefficients.
Standard enthalpy of reactions: When reaction takes
place at the standard state of substance the enthalpy of
reaction is known as standard enthalpy.
It is denoted by AH®.

Thermometer

Foamed polystyrene
cup

Reaction mixture

Fig. 6.5 Calorimeter for measuring
heat changes at constant pressure
(atmospheric pressure).

class 11 chemistry chapter 6

e Enthalpy Changes During Phase Transformation
GTGT BT AR GTTT BT AR U 3] FHoll & I1 0§ 39 [0eT [ag % U 31T & Tdb
T1eT 1 Rl a1 § GNaTdd 19597 5Tl &, al defied! & giRad giar &/

For example: Enthalpy of fusion of ice at 273 K is 6.0 k] mol!
H,0 () —— H,0 ()

e
Ay, H? = + 6.0 k] mol !

water

Enthalpy Changes During Phase Transformation
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BT B gAY 38 T Folf & &G & GRUIT 547 ST7aT 8 77 57d §9 Fad fdg IR
TR BT U HIeT 1T 3Gy H §ac7 oIl 61
For example:

HO () — H0®)
A, H® = 40.79 K] mol™!

class 11 chemistry chapter 6 ncert solutions

Enthalpy of Sublimation: 3§17 1 1591 B TG 1iar &1 ST Sl H GRad g7

dcfitt & gRIdT & &7 7 GRYIMT a1 IdT 8 od 319 &7 U TicT &e) 39 e & 19 &
TTGHT @R 1T 3awyr 7 gRafdd gl eiar gl

For example: L(s) = I,(8)
A, H® = 624 K] mol™

Enthalpy of Sublimation:

7139 1 TTH b1 298K GR dTTHTT 1 T [RUfAgr 3k 1 vied eeig & 595 713+ dal @
4t garef & 1 Hie & 737 7 i B gRadT & & 7 GRYIT a1 mar g

Enthalpy of Combustion: g
ST Holl & & T GRUIYT a1

It is denoted as .ﬁfHE’.

C (graphite s) + 2H, (g) — CH, (g)
ST & 3T efidt & aRad giar & ol AH® = -748 K] mol?
arg a1 Sfiadtor & Sl fabed]
gqrf & 1 HIT & qg7 & qrd g 81

thermodynamics chemistry notes
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For example: CH,(g) + 20,(g) — CO,(g) + 2H,0())
AH® = —-890. 3 k] mol™?

C

The negative sign of enthalpy change indicates that this is an exothermic reaction.

Enthalpy of Combustion:

¢ Thermochemical Equation

Gglerd IS GHBIT ArH & T 3R AHHBRSB] 3R Fq1 BT s Sae B
YIS ET THIBU & G & ST Il 6/

Conventions regarding
thermochemical equations 1

1. UF TIIa Y e aHiaRu & Toid Hy(g) + 50, (§) = H,0()
SIfNBHS] iR Tlaiaar & JMAT Idral & AH® = 2860 kJ mol™
O BT G B Gl T B 5

Thermochemical Equation

2. The numerical value of A H® refers to the number of moles of substance specified by
an equation.
3. If a chemical reaction is reversed, the value of A HE is reversed in sign.
For example:
Ny(g) + 3H,(g) — 2NH, (g)
AH® = -918 kJ mol™
2NH,(g) — No(g) + 3H, (g)
AH® = +918K] mol™!

thermodynamics chemistry notes

* Hess’s Law of Constant Heat Summation

1%l gfafear & 3T @1 o7 4T 3 1dd a7 Sra<nfyd gidl 6, @Te Fiafdar g avor 3 g1 ar
a1 aRu 38l

12/17

https://www.evidyarthi.in/



Let us consider the following reactions:
C (graphite,s) + O,(g) — CO, ()
AH® = -393.5 kjmol™

1
CO () + 50,(8) — CO, (&)
AH® = -283.0 kjmol™
On combining the two reactions,
1 _ .
CO,(g) — CO(g) + 5 0,(8)
AHE = +283.0 kjmol™

Hess’s Law of Constant Heat Summation

Tge g gRT A5 ifiies & SciqR el &1 [Fe/fRd =T T4 761 61 39 PR, 55b]
T [REfIRET TR gRT 1 o Tl 61 3 TR b1 2GR dIet 3IRG ) ) gav Grsfabe &

eyl kv o a1
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1; Na (s) —+ Na(g)

AsubH® = 108.4 k] mol!

2. Na (g) — Na*(g) + e (g)

ionization enthalpy A, H® = 496 k] mol™

1
3. 5 y— Cl(9)
1

bond dissociation enthalpy 3 Ay, He = 121 kJ mol™?

4. AR +e R — C ()

The electron gain enthalpy A, H® = —348.6 kJ mol™!
5.  Na*(g) + CI () — Na'Cl*(s)

Na'(g) + Cl(g)

A, M

Z 121 kj mol”

a'(g) +1/2C,(g)
b

-348.6 kj mol '
L

AH'

4956 kJ mol”

Na'(g) +Cl (g)

"{g) + 1/2C0(g)
aH"

=
-+

+108.4
K] mol”

Nafs) + 1/2CL(g) L

aH*

4112
k] mol”

Y

NaCl(s)
Fig. 6.6 Enthalpy diagram for lattice enthalpy of NaCl
Applying Hess's law '
Alice H® = 411.2 + 1084 + 121 + 496 — 348.6
Al e H® = +788 K]

class 11 chemistry chapter 6

e Spontaneity
Spontaneous Process: U Ji347 & 34 g1 <! & 91 81 &1 7gfd g1 8 38 T8 Tiar
PET AT 6

Teol Tl &1 dlchilcids Tg] 61471 Al §9P] arklad Tiid §gd &5l T &1 dof [ 1 Tabd]
gl

A few examples of spontaneous process are:
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(i) 3TH FHB 3G 319 G & §e7 I 81
(ii) BT TS RITZS 3T~ GG & BT STZH RIS B SHladighe BT &/

¢ Entropy (S)

gcTHl U quITetl b1 Arefesadr a1 fAdbR &1 1831 &1 0 3urd 81 3541 uare &1 ya<r s srae
7 3 FIT & ST ag T Srawr B sifdsa §iaT 81
T8 Gihar 3 geTdl 7 gRad- $lyS & & § e 1497 ST 8

Mathematically,
Change in entropy (AS) = Sg  ~ Siusal
state state
{product) {reactions)

For reversible and isothermal process,
QMV M

Change in entropy AS = T T

When a system is in equilibrium, AS =0
Second law of thermodynamics: The entropy of universe is continuously increasing due to
spontaneous processes taking place in it.

ﬂsa}fbﬁ'm Msu:raundmg >0 f.&, a‘stota] >0

Entropy

* Gibbs Energy and Spontaneity
TP FIT YHISTIFING BaRT, fiisg Foif a7 s e off, off = Ue-1vg & &5 § GRYIGT
f&ar1 & bl 6

AG =AH - TAS

s S aRTd T = datt GRTdT - aTaHTT x T<Td GRTdT oG [ARR qaTrd iR araHTT o7
T & [o10 U TGS T 8, (i) T13 isG THRIHF & (<o) Tl THd1 T 81

(ii) I3 isG BRIHAD & (> 0) T THAT - G- Tt &1

gicad giafaar & gad Foif gRadT
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The criterion for equilibrium

A+B=C+Dis

AG=0
When all the reactants and products are in standard state,
A G is related to the equilibrium constant of the reaction as
0 = AG®-RTInK

AG® = -RTInK

A G® = -2303 RT log K

AG® = AH®-TAS®

= —RTInK ‘

chemistry chapter 6 class 11

e Thermodynamics: Deals with the energy changes in chemical or physical process.
e First law of thermodynamics
AU = g +w (Where w is the work done on the system)
¢ Change in internal energy and enthalpy is related as
AH = AU + PAV
AH = AU + An, RT
AH is negative for exothermic reactions and positive for endothermic reactions.
Heat changes at constant pressure
AH = g,
e Hess’s law
Enthalpy change for chemical reaction can be determined by

ﬁ;H L zj (ﬂsﬁprmum} = 2:' (B;A tH peactants )
e Entropy: Is a measure of disorder or randomness.
For a spontaneous change, total entropy change is positive.
For Bilated system
AU =0, AS>0
Entropy change can be measured by the equation

ﬂs:h

T for a reversible process.

e Gibbs energy
AG =AH-TAS
For a spontaneous change
AG,, < 0 and at equilibrium
ﬁGS?E o G
Standard Gibbs energy is related to equilibrium constant by
AG® = —RTInK

thermodynamics notes pdf
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