ncert Notes for class 11 chemistry chapter 7 Hindi

¢ Chemical Equilibrium
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class 11 biology chapter 7 notes in hindi
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¢ Equilibrium in Physical Processes
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(b) G GIFarg e &1 37 o7 g1 & dfas 5% 3R Ui 1 473 [RR 38

(i) Liquid-Vapour Equilibrium
Tqer 1 Flaffera f&ar o G &

BT 1 G = HeT Bl GY HO () = H,0 (vap)
5Tq AR 3R a1 & & Tgard GIaT &, df 34 aRer-aryg
g &HeT Il 61

(it1) Solid-Vapour Equilibrium

3 GBR & G ! Ui gidl 8 o] 37 Uaref ary @1 saei1 4 81 &1 3316v0 & fog, &ia 319
SIS 1 Ub & dd- 8 3G oIdT &, dl argeic & arsg 39 a1 & 13%Ts 2 avid & forgapT
dgar Tag & qry dgd oidl 8 3N 3fdd: 98 [RIR g1 oidl 81

Liquid-Vapour Equilibrium

The equilibrium may be represented as

I, (s) == I, (vapour)
Rate of sublimation of solid I, to form vapour = Rate of condensation of I, vapour
to give solid I,

Solid-Vapour Equilibrium

¢ Equilibrium involving Dissolution of Solid in Liquid For chapter 7 physics
class 11 notes:-
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geT U &1 70 & TrY fage 3k auf gt

2 Sugar (in solution) == Sugar (solid).
ﬁaﬁjigf;ﬁg/% tﬁciyg-ﬁa:(f involving Dissolution of Solid in Liquid
1 @ Gre-T1Y 3T a7 7 4}

et g1

¢ Equilibrium between a Gas and its Solution in Liquid

ST UBR & Ggr Pl 15 FaTev0T GRT G S Gl 6-
12T §H e 1T FIST UT1 @1 &icel ¥ [N &3 forad 3= q&1d & Co2 IR YT gl 81 1 &
g1 3R arg & Higq CO2 & e Tger &1 fRyfa greT gidt 81

CO, (g) == CO, (present in solution)

class 11 chemistry chapter 7 ncert Equilibrium between a Gas and its Solution in Liquid
solutions for Henry’s law: U [Agd

TTTH R U aReT 7 719 &1 GeRierar 871 & 799 gIRT IMRd 811 81 T8 Iardl & fa5 faeft +ff
ATIHIT G% U e & aU 719 Geqq1 § §or arell 719 &7 GoqH1, [3ade &1 9ds & SR 19
& q&Id & GHYI §IaT 6/

Mathematically, m = p
m = K. p (where K, = Henry’s Constant)

chemistry class 11 chapter 7 ncert solutions

YIRING Gigarsil &1 QMfEeT &Nd U Selalaar & qer

(i) Tger [} QT 719 T9HTT IR 97 8 et # §1 97 141 off 91 81

(i) TgerT & FUITed] & T19 17 0T R I 8/

(iii) 317 3R UTe @I Tiehar THT &% UR g1 & Iger ma=ia 8/
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¢ Equilibrium in Chemical Processes For ch 7 chemistry class 11 notes

Wifad gonferal 4 Gge &1 ave g8 JIrafad Tiaar 1 Wi g 547 o 9 8 forgd §q deav
o 35T 71T gicad] S Giaibar a8

A GG B AT THId PIETR For Example, N,(g) + 3H,(g) == 2NH,(2)
&1 UibaT gRT 3ANaT & a9 §

WWWW?/ Equilibrium in Chemical Processes

3= AT9HIA 3R G919 G¥ N2 and H2 &1

31T AT & GTY &R = 37T 54T e

1371 THT & [FafEa s/aerea i 3517 IurRyd safaar &1 amEr [ReiRa &1 G517 s g7 2
3R UF 2 P THTHAT BT H Ul Trar]

U [T T & §15 361 Urdl 13 [B801 &1 Gvar srft oft a1 85 6, il e Ruae ey offt
ft e &1 T8 [RRar Tga &1 Uifed &1 81d &l 61 T R Ux, gidad] aialaar & fore
TR Gger gRT Gl o Febell &

U AT 959 & §iq @191 Uil ue 81 ev w511 & 3 Rehily - leidl

oITed! ST @1 RT3 gg T ol &1 8 137 Y 3Hidhe & faarar
o GHAT B/

chemical equilibria
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Depiction of equilibrium for the reaction N,{g) + 3H,(g) = 2NH (g)

equilibrium class 11 notes

* Equilibrium in Homogeneous System for equilibrium class 11 notes

oq fdft gureft & ufdad! afafear nfae sidl 6, @ ifierRe 3R 3diq U 81 IRU 4 81d 6.
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?/ Equilibrium in Homogeneous System

https://www.evidyarS{Hi.in/



Concentration

HI

H,, L

HI

H,, 1

Time——> Equilibrium €——— Time

Chemical equilibrium in the reaction H,(@) + I,(g) == 2HI(g)
can be attained from either direction

chemical equilibrium class 11 notes

¢ Law of Chemical Equilibrium ncert solutions for class 11 chemistry chapter 7

U R TT9HM TR, T G741 Giaiaar &1 v die) Gglerd araraie GHleu gRT %I
SFIR &€ stoichiometric 0P & FRIaR TP Sakd @ [07G 33147 SYBRP & GIg Tigdl b

FaTG & [o1g STIUIa® &1 T3 54 Tlalahar U3 faaR &,
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aA + bB — products
By the law, rate of reaction ofA]" [B]* = K[A]" [B]”
Here a and b are stoichiometric coefficients. K is the rate constant.
Let us consider a general reversible reaction
A+B=C+D

Applying Law of Mass Action,
Rate of the forward reaction a[A] [B] = Kf[A] [B]
Where kf is a constant of proportionality and is called velocity constant for the forward
reaction.
Rate of backward reaction o[C] [D] = kb[C] [D].
At equilibrium,
Rate of forward reaction = Rate of backward reaction
Kf [A] [B] = kb [C] [D]

[€IP] _ ¥

[AllB]  ®

At constant temperatures K is also constant and is called Equilibrium constant.
Now let us consider a more general reversible reaction in a state of equilibrium. By applying
law of mass action.

aA+bB = cC+dD

o _ Loy
© [ATDEY
Equilibrium constant for the reaction
4 NH, (g) +50,(g) = 4NO(g) +6H,0 (g)

_ [INOJ'[H,0]

ARNTTRITN

or, =K

equilibrium chemistry class 11 notes

- SIPASTH FARAR K, Tiafar YrTese Q 3R fisg &l G & &g da¢/]
GG & YHISTIFING VBT BT 0T Sffiefdd &1 qui e1a- GHIBU gRT 97 5T Gbr
g/

AG = AG®+RTIn Q
where G® is standard Gibbs energy.
At equilibrium when AG = 0

AG = AG®+RTInK=0
AG® = -RTInK

¢

chemical equilibrium notes pdf
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s Factors Affecting Equilibria

in class 11 chemistry chapter 77 _AG®
notes InK = RT

Le Chatelier’s principle: g : : i .

g & T8 T TUIeH} &) ATTH Taking antilog on both sides )
qaTa 47 UebTdar § GRad & SrefiT K= ¢ /M
11 S1aT 8, @ Tgerd 39 avE 4 §q

SIaT & [ URadT & THId ) b H class 11 chemistry chapter 7 ncert solutions

BT T IYPT UldPR B3 T |

Effect of Change of Concentration: oIS bl Tidierdr a1 3dia] @1 ] W@FF/#
gfafaar & Gigar &1 aRaldd 41 ST 8, d Tger &1 a7 §ad Sl & dlle THTd &1 HH 3
B [a47 ol G |

Effect of Pressure Change

gl g PR 3R Farel & HieT &1 9T GH 6, t GaTd &7 HIs THId 76l sldr &/

5q T SfBRSBT & T BT Pt G- 3R eflg Faural &1 ol G 33T gl 61

§g GaId R, i 3618 ST 1 Hol G §g oild] 6, 39 UHR TG 39 a2 & Rrue g1
TG forgH Gia 3678 3 &1 JIET &4 81

qfe Tl & T &1 o7 TN SNBRB] & HIT B HT G & e &, d HH a1 37T BT
giafesar &1 el

qle SHTNBRG! & TIRT B HT G&IT IdIG] & T 1 HoT G & 38 &, 7 I GaId BIRGS
N & 3175 51

Effect of Inert Gas Addition For equilibrium chapter class 11
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g1e qrET RR 31 STl & Tl U 3fiohd I &b 9+ @ alq Jgecr- UR Bblg THId 76l Usdl &/

BRY: @W%W?W@?WWWW%W@WQ&M 7 31 1 gaaT
Tel dqcidl &/
TIAfFar YrTHeT dacr aHt gaoT a8 e SiST I Gfafaar & A glar gl

Effect of Temperature Change

5Tq ReH &1 ATGHT S el (3T IT §€T) 81T 8, dl URTdT & THIT &1 §3% &X & [T GgerT
fagdia fazm & sqa orar &1 TasifAfife glafear & &7 argarT it &1 gfafbar BT uereR 8, o,

o] IagTNe &4 J dgd HF dITH +3 -

gfafaar &1 ¢ &Y 3T 8 3R 39 THR U N8) H:{g} = wl;lg}iéégl}(] mol-!
SANG P IYIT [3547T STl 81 GSIifEfe
gfafear & qraa 8 argar 4 gfx vsrifie ch 7 chemistry class 11 notes
qlaiehar 1 3% & Gger &bl RIHIART B

i

Effect of a Catalyst:-

T Glaiar i1 & Gger Ia+1 U FANE &1 H13 THTT 761 61
da/w/.ég{/’c?a SaNe Hiaad] Giaiaar & St Sik Uie @il giaiaarsi 1 71fd &1 g &1 diar asb
doldl &/

« Ionic Equilibrium in Solution For equilibrium class 11 notes :-

gaacicEed: 3 uard & orq iy g § faggd ualfed @vd &1

Strong Electrolytes: 33@3??@732’?7@?07:/?73@87?38?#?, @UWQ??H?E’@GWF?F)?,
G2 HoIgd gelagicisey Hel ol 81

Weak elecﬂolyte:@Wﬁ?WﬁmﬁW@mﬁwa a 3% PHGR

gaaciarse weT oldr 8/
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Tonic Equilibrium: 317 3R Geigpd garef & & §7- a1et Gger &1 Sfrafd Iqea HaT
GIdT 8, 3l

Acids: U@@'é%ﬂf@'ﬁ?ﬁﬁﬁ
foreTy QU 1 &7 B 3 & iR P&
&§Tqil & TTY TIaihdl - IR
SHIET3gIo &1 gad &V 8/

CH,COOH + H,0 = CH,C00" + H,0*

ncert solutions for class 11 chemistry chapter 7

Bases: Uaref 3 geref 810 & &t &71cT foreqs UuR &1 il #v ad &1 I8 &g & Hear giar 6/ 3irH
3<IeYUl: NaOH, Naz2Co3 /

* Arrhenius Concept of Acids and Bases

Acids: R8T RIgid & TR, 3T ¥ Uard & &t gT8sIor SIFF1 H + (aq) 1 a1 & farw
g1 H ge1 oI & |
H1Ee: 19 geref 8 o i 7 gydeRr & §iq OH- (aq) BT 3TIGT HRd &/

The ionization of an acid can be represented as

HX(ag) — H"(ag) + X (ag)
HX(ag) + H,O(l) —» H;0"(aq) + X"(aq)

Dissociation of Base molecule in aqueous solution:

MOH(ag) — M%(aq) + OH (aq)

equilibrium chemistry class 11 notes

e Limitations of the Arrhenius Concept

(i) SRBTT TR & SR, T KT UM B H + S1T7 3T & AT H + SH1T7 Gd &7 G
37 Fgd BIC BN (~ H-18 m A 3R g faggd &7 & HRU Hige 7616/
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(ii) ZTH ST oG TeTyf B Hifcrdbar 1 fowd T8l 6, [oragH gIegiiaTeT TH8 781 6/

e The Bronsted-Lowry Acids and Bases for class 11 equilibrium notes

§IRS- TN & IFUR, T TRIS U Uard & 5l T5SIo 3T U + Pl g1 B3 3 Gerd g 3ik
SfTEIR U §T ST A7 U + b1 WNBR He 7 G&rd garef g

gw%m&:?; TRTS FicT aTdl & 3iR SfTEIR Tiei Wil 61 39 HEfad 3argu gRT THEIT
ST Bl &

| adds proton L
NH,(aq) + H,O() == NH,(ag) + OH<ag)
base acid conjugate conjugate
acid base
| )
loses proton '

equilibrium chemistry class 11 notes pdf

e Acid and Base as Conjugate Pairs

TRIE- 3% iG] off $ac T HichT & A7 §1d1 6, T 9gIard Tris- a9 oigl Heard 6/
318 849 Il # HCL @ 311701 & IGTer0 R fdaR B3/

adds proton

|
HCl(aq) + H,O() == H,O'(aq) + Cl(aq)

acid base conjugate conjugate
acid base
{ )
loses proton
HCL ion

1117
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TG U1 U 3ITeR & 7 & BT BT & F91P Tg GiciT &1 PR sl &/

CL, HCI &7 U GG 3TER 8 3N HCL, 3MTE/R CL T TG KT 81 391 avs, H,0 UF g
H,0" T 3TYR & SR Hy0* 3R H.0 7 U GGIHd ST 6 |

* Lewis Acids and Bases For ionic equilibrium notes

T3 & YR, TS U Uaref 8 Ol 3aai GG & WBIR Xl § iR STER T Faach it
&1 @ B arer garef 81

geraci @1 B arell golliadl ot AICL, BH,, H* 33§39 URIS & &0 & &1 &% Gohd] &
G/E/ﬁfnggo, NH, 3lfa ol 3aaci=] @1 T Gilg] a7 &R Gl 6, gad gl & &4 5 B B
Tbdl 61

e Ionization of Acids and Bases

STl g H S1aABeur B HHT BT TeTaar 8 3+ I1 &R B T [FefRa &1 ot 81

gT ol IS o 31T Figdl 1 Hid e gieT # Hige gT8sIor S1a-1 & T19 -1 &1
&I & &7 5 79T ST 81

g & Tigar SR T3 BIC 81 6. 01T BT 1 SHHGN TR FHTE & H0g & &q 5 ed
1547 51T 81 UluT 5T 1o 31 Figdl & YRR $T Y70 5/

pH = - log {[H*]/mol L1}
pH of pure water at 25°C is given as

pH = -log (107)=7
Acidic solution has pH < 7
Basic solution has pH > 7
Neutral solution has pH = 7
K, = [H,0"] [OH] =107
pK, = pH+pOH =14

lonization of Acids and Bases
* Di and Polybasic Acids

12/17
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1o 3173f1 & gl 310 1 U I 3ifelep 19 Uici+ gid &, 376 Srdalde GRIS 47 Giciaikie Tiis
a1 gichifce Ui HeT IaT 61
31T 3STERYT & STl TS, TergRes TS, BIBING Ufis 3ifa )

The ionization reactions for a dibasic acid can be represented as.
H,X(aq) == H'(aq) + HX(ag)
HX(aq) <= H'(aq) + X*(aq)
Their equilibrium constants can be written as
_HEX] _ [HOX]
HX] ~ ™ [HX]

a4

Di and Polybasic Acids

Factors Affecting Acid Strength For ionic equilibrium notes
pdf

oq UF-U §ig b1 dld HH &l ol &

§¢/7 P dls & [o1g g Goif HH 81 STl Size increases

€, U7 U Horgd YIS &7 oI € HF << HCl << HBr<<HI  ~
5 O U T TR GE T G &, UT-U TS Acid strength increases ’
P d1bd HH idl S 8 3R 39y s &1

I WW/(‘I? ?/ equilibrium class 11 notes

g 3fafe 7, OT 5 T b1 saiacielac] ag oidl 6, U &1 didd &g ol &/

» Common Ion Effect in ionic Electronegativity of A increases
equilibrium notes < <H.O < HE *
giq U HHGIR goacicige @& e giel o, b H”* ;
0% g SITCIIEE B FHGR SATIAET Acid strength increases

& Y ST 3fH SIST Sl &, dl BHANR
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gi EjAEi CTISC P JHFDIU PH IT a§] g 3T BTl equilibrium chemistry class 11 notes
/

[orT g7d T HLGIN eiaeIclge &1 GYabRUl

81T & 38 GIHT=T 37 JHIG & 37 H =7 FIaT &1

For example: In an aqueous solution of CH,COOH, a small amount of CH,COONa (strong

electrolyte) has been added.
Due to the presence of common CH, COO" (aq) ions, the equilibrium will be shifted to the
left.
CH,COONa (a7) =————= CH,COO(aq) + Na" (aq)
Commaon ion

Thus, the dissociation of CH,COOH will get decreased or suppressed.

Common lon Effect in ionic equilibrium notes
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* Hydrolysis of Salts and the pH of their Solutions
Salt Hydrolysis: Salt + water === Acid + Base
Hydrolysis is a process which is reverse of neutralization reaction.
Hydrolysis of Salts of Strong Acids and Weak Base
eg. NH,Cl NH,NO, etc.

MNH m3+j-lzﬂ we NH, OH + I'i.T‘ﬂiH:I1

NH,* +NC:I +H)O == NH, OH+ HY Nﬂ«,
or NH +* HD = NH OH+ H*
After hydrolysis solution will be acidic pH <7
Since only cations of the salt participate in the hydrolysis, it is known as cationic
hydrolysis.
Hydrolysis of salts of strong base and weak acids
Salts in this category are CH,CO0Na, Na OO, Na, PO, etc,
CH,JCCIJN-A+ Hzﬂ e C’l-l.jﬂmH + NaOH

CH, COO" + Na* H)O === CH,COOH + Na®+ O~
ar CH, CO0 + HyO == CH, COOH + OH"
After hvdrolysis, salution will be basic pH > 7
In this type of hydrolysis, only anions of salt take part in the hydrolysis, it is known as
anionic hydrolysis.
Hydrolysis of Weak Acid and Weak Base
Salts belong to this type are: CH,COONH,, (NH,),C0O, etc.
CH, COONH, + H,0 === CH, COOH + NH,OH
ar CH, COO" + NH," *HD-FB EH:,CII}H'*NHCIH
pH of solution dep-:-nds upan the relal,we strengths of acid and base,

s Buffer Solutions
The solutions which resist change in pH on dilution or with the addition of small amounts of
acid or alkali, are called Buffer solutions.
eg. CH, COOH + CH,COONa,

H,CO, + HCl
Acidic Buffer: Weak acid and its salt with strong base are known as acidic buffer. PH < 7.
eg. CH,COOH and CH,COONa, H,CO, and HCI
Basic Buffer: Weak base and its salt with stromg acid are known as basic buffer.

pH > 7 g, NH,Cl and NH,OH

ionic equilibrium notes pdf

e Solubility Products
Tg [ave1 & T ga=ieT 789 U Ar] 817 &1 S SR Geigrd 319 gard & &la Gga 61

15/17
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Consider an equation
Saturated sclution

BaSO, (s) =—————=Ba®'(a)) + SO, (a9)
_ [Ba¥][SO%
= " [BasO,]

K, = K[BaSO,] = [Ba*"] [SO,*]
K, is called the solubility prﬂclur:t constant or simply solubility product.
Under equilibrium conditions

K_=0Q
5p sp
The solubility of salts of weak acids like, phosphates, increases at lower pH.

Solubility Products

« Equilibrium: T8 Yifd® 3R IGaAE i) uiarsit & forg @ifod faar o &ar 81 3t
3R tie 1 glafasarsil & Tga &1 RUfd & Fev 51

¢ Equilibrium constant: Kc P! T [T STl & 1 FcIG] & il B SHfBHD! GIRT
fvfSra fasar sirar 8, ford w@iseimice uries o 3318 7T Jdds Xeq § 3u1ford fasar srar 81
gfafdarsi & forg

» Le Chatelier’s principle: gE gardr 8 1o fat 4t aA+ BB == C+dD
PND oG & ATgHT, gald, ThTFar 3 & gRad,

e 1 OFf} =TT B RIFAIIRT ) T IRV T it [T D)

GRTH & FUTT B 1352 T G | K= TATFIBT

« ¢ Electrolytes: 3 gardf o G/@?UW#@E’QHW

. Y - NEY Equilibrium constant
G B 6, ATITZCT HEAA 5/

« » Arrhenius Concept: 3Re/H99 & SR, 3fFT 6/5\57\»1(/"'/%/ ad & a1 3TER I Sich
g1 § BTSSRI 3f1T1 BT IATGT Hd 5/

¢ Bronsted-Lowry concept: FIRCE- R 7 TR &1 Tici aidl & &9 4 gRYI™dT far 3R
g Gici Wiavdl & &4 H U STER |
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« Conjugate base and Conjugate acid: o U Fics- Rl UG U 3Te/N & Tref
IIAfa1 BT 8 a1 T8 3T ST MR SR GG RIS 7 31a Rl &/

* Conjugate pair of acid and base: 37 3R &R BT qgiH gﬂ-T&;ch TP Hiel g e
giaTe!

» Lewis acids: WWWW%WﬁG@?GﬁUﬁW@@?WWW
GIdT & &0 4 U TR

« pH Scale: G1¢ 4 1381799 315 Tigdl & H1gd Wber @ &4 T o= o dret kG i
Oa7 OR S ST & e 1347 ST 81 g 1 &7 v 7 81

o Buﬁ"egr solution : 46 ds gle ?lraf%/dvl U?Uﬂ*/tﬂtgd WW@WW@?E?W@TWW
dacidli e/

34Te¥UT & [o7g: CH3COOH + CH3COONa |

* Solubility product (Kgp): WWW@WW%‘@U, 5@3/7?7:1737—5’73%737_
3IG & &g 8 GRYINT 491 ST 8, ot > Fclds I @ [T Giqaisey & THIa o 4 g1+ arel!
&7 & ISR TfT & SRIST 81l 61

AgCl(s) == Ag* +CI"
Kﬁp = [Ag"] [CT7].
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