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Homogeneous equilibrium : K.

Properties of equilibrium, active mass, homogeneous Q.7 For the system 34+ 28 <= (', the expression for
& heterogeneous equilibrium (theoritical) equilibrium constant is
Q.1 In chemical reaction 4 —— B, the system will be l [3A4][2B] 5 [C]
known in equilibrium when ) c @) [34][2B]
(1) A completely changes to B P e
(2) 50% of 4 changes to B 3) I 4) >
(3) The rate of change of 4 to B and B to 4 on both the (€] [4)'(B)*
sides are same ) )
(4) Only 10% of 4 changes to B Q.8 In the reversible reaction 44+ B =—— (C+ D, the
concentration of each C and D at equilibrium was 0.8
Q.2 If a system is at equilibrium the rate of forward to the mole/litre, then the equilibrium constant K. will be
reverse reaction is (1)6.4 (2) 0.64 3)1.6 (4) 16.0
(1) Less
(2) Equal Q.9 4 moles of A are mixed with 4 moles of B. At
(3) High equilibrium for thereaction 4 + g —— ¢ + p,2moles
(4) At equilibrium of C and D are formed. The equilibrium constant for the
reaction will be
Q.3 The active mass of 64 gm of HI in a two litre flask 1 1
would be (L 4 @) 2 ()1 (4)4
(12 (2)1 Q.10 For the system A(g)+2B(g) =—— C(g), the
(3)5 (4)0.25 equilibrium concentrations of (A) = 0.06 mole/litre,
=0. jtre , (C)=0. jtre. K
Q.4 Under a given set of experimental conditions, with (fB)thO 2 n:.ole/.lltre Q=210 malejitre. The Xy
increase in the concentration of the reactants, the rate or the reaction 1s
of a chemical reaction (1) 250 (2) 416 (3) 4x107° (4) 125
(1) Decreases ) .
(2) Increases Q.11 Partial pressures of 4, B, C and D on the basis of
(3) Remains unaltered gaseous system 4 4 2B —— (43D are A= 0..20;
(4) First decreases and then increases B=0.10; C _=_0.?>0 and D = 0..50 atm. The numerical
value of equilibrium constant is
Q.5 Theory of ‘active mass’ indicates that the rate of (33123 Erisdy o83 Aad0
chemlce?l.rez‘lctlon is directly proportional to the Q.12 For the reaction 4 +28 > ¢, the expression for
(1) Equlhbrnum SRt equilibrium constant is
(2) Properties of reactants — LAILE] (€] 1
(3) Volume of apparatus | AlBY 2 3 4
(4) Concentration of reactants ) [C] @ (€1 @) [4](B) () 2[B][4]
Q.13 2 moles of PCl; were heated in a closed vessel of 2
Q.6 Which i false . litre capacity. At equilibrium, 40% of PCIs is
(1) The greater the concentration of the substances ) ] :
involved in a reaction, the lower the speed of the dissociated into PCl; and Cl,. The value of
reaction equilibrium constant is
(2) The point of dynamic equilibrium is reached when (10266 (2) 0.53 (3)2.66 (453
Rissressitor rateniis o direction Ik balaosestiie Q.14  Unit of equilibrium constant for the reversible reaction

reaction rate in the opposite direction
(3) The dissociation of weak electrolyte is a reversible

H: +IZ # 2HI is

reaction (1) mol 7" litre (2) mol 2 litre
(4) The presence of free ions facilitates chemical (3) mol litre™ (4} Nane of thess
changes
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Q.15

In a reaction 4+ B = (" + D, the concentrations

of 4, B, C and D (in moles/litre) are 0.5, 0.8, 0.4 and
1.0 respectively. The equilibrium constant is
(1)0.1 2)1.0 3) 10 4)

Homogeneous equilibrium : K,

Q.16

Q.17

Q.18

Q.19

Q.20

At 3000 K the equilibrium pressures of CO,, CO and
O,are 0.6,0.4 and 0.2 atmospheres respectively. K, for

the reaction, 2CO, —— 2CO + 0, is
(1) 0.089 (2) 0.0533
(3)0.133 (4)0.177

Calculate the partial pressure of carbon monoxide from

the following

CaCO 4, —2—>Ca0,,+CO, T; K, =8x107*
COygy+ Cpsy = 2C0, 5 K, =2

(1)0.2 (2)0.4 3) 1.6 4)4

For the reaction : Hy) + COyp) === CO, + H,0,,

if the initial concentration of [H,]=[CO,] and x

moles/litre of hydrogen is consumed at equilibrium,
the correct expression of K, is

& 5 (1+x) 5 x’ " x?
DT O g OeF @

For the reaction C(s)+CO,(g) —— 2CO(g), the
partial pressure of CO, and o are 2.0 and 4.0 atm

respectively at equilibrium. The K, for the reaction
is
(1)0.5 2)4.0

(3)8.0  (4)32.0

CaCO,,) == CaO, +CO,, which of the

following expression is correct
(1) Kp =(Peuo + P(‘03 /P(‘a(‘()g)
(2) Kp =P, o,
(3) Kp x(Pcao * Peo,)-Peaco,
K,[CaO][CO,]
[CaCO4]

Relation between K, and K.

Q.21

In which of the following reaction, the value of K,
will be equal to K.

(DH, +I, == 2HI

(2) PCls — PCl, +Cl,

(3)2NH; — N, +3H,

(4) 250, 250,

+0, —

IIT-NEET - Chemistry
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Q.23

Q.24

Q.25

Q.26

Q.27

Q.28
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The relation between equilibrium constant K, and K,
is

(1) K, =K, (RT)
K‘A An
3) K, =(ﬁj

For N, +3H, —— 2NH; + heat

(1)K, = K.(RT) (2) K, = K .(RT)

() K, =K (RT)™

4) K,-K, =(RT)™

(3) K, =K. (RT)™ (4) K, =K, (RT)"

In which of the following equilibria, the value of K,
is less than K.

(1) Hy+5, = 2HI

(2) Ny +3H, — 2NH,

(3) N, +0;, = 2NO

(4) CO+H,0 — CO, +H,

For which of the following reactions K, = K,
(1) 2NOCl(g) = 2NO(g)+ Cl,(g)

(2) Ny(8)+3H,(8) = 2NH;(g)

(3) Hy(g)+ Cl,(g) —— 2HCI(g)

(4) N,04(8) == 2NO,(g)

For the reaction PCl5(g) == PCl;(g)+ Cl,(g)

(1) K, =K. (2) K, =K (RT)"

(3) K, = K.(RT) (4) K, =K (RT)

For the reaction 2NO,, —= 2NO + Oy,
(K, =1.8x107% at 184°C), (R = 0.0831 kJ /(mol.K))

When K, and K. are compared at 184°C it is found
that

(1)K, is greater than K,

(2) K, isless than K,

(3) K, =K,

(4) Whether K, is greater than, less than or equal to

K. depends upon the total gas pressure

The reaction between N, and H, to form ammonia
has K, =6x107 at the temperature 500°C. The
numerical value of K, for this reaction is
(1) 1,510 (2) 1.5x10°
(4) 1.5x10°
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Reaction quotient and its applications Q.36 The equilibrium constant for the reaction
Q.29  In which of the following, the reaction proceeds N, +3H, — 2NH, is K, then the equilibrium
towards completion ) ) )
2 cine 1 3
(1) k=10° @) k=107 constant for the equilibrium NH; — - N, + S H,
2 2
(3) k=10 4) k=1 ;
is
1
Properties of equilibrium constant 2 .
P il _ Mk @uk GOV @) Jg
Q.30  The equilibrium constant of the reaction H,(g)+ /,(g)
— 2HI(g) is 64. If the volume of the container is Q.37  For the gaseous phase reaction
reduced to one fourth of its original volume, the value 2NO — N, +0, AH°=+43.5 kcal mol™
of the equilibrium constant will be WS atatonmerd i el
(1) K varies with addition of NO
(1) 16 (2)32 ()64 (4) 128 (2) K decrease as temperature decreases
(3) K Increases as temperature decreases
Q.31 A reversible chemical reaction having two reactants (4) K is independent of temperature
in equilibrium. If the concentrations of the reactants
are doubled, then the equilibrium constant will Q.38 If K_ is the equilibrium constant for the formation of

(1)Also be doubled (2) Be halved

(3) Become one-fourth (4) Remain the same NH 5 , the dissociation constant of ammonia under the

same temperature will be

MK @ JK. (BG)K: (4 1/K,

- 1
Q.32 Two gaseous equilibria SO 5 + 503'3) = 803,

and 250 5,) == 250, + Oy, have equilibrium

Q.39 Iffor Hy, +— S?s) H,S ,, and

constants K, and K, respectively at 298 K. Which 2} ers (@

of the following relationships between K, and K, is H g+ Brygy == 2HBr,

correct The equilibrium constants are K| and K, respectively,

5
— — K2 . 1
(1)K| . Kl (2) K: = K| the reaction B"Z(g) +H Slg) — 2HBI'(g) o 2 S’(q)
3) K2 = % @) Kz = KL would have equilibrium constant
1

I (1) K, xK, (2) K, /K, (3) Ky /K, (4) KQZ/Kl

Q.33 Equilibrium constant for the synthesis of fy7 is 50. Degree of dissociation (1) and vapour density

K for dissociation of py is Q.40 5 moles of SO, and 5 moles of O, are allowed to react
(1) 50 @5 (3)0.2 (4)0.02 to form SO, in a closed vessel. At the equilibrium stage
60% of SO, is used up. The total number of moles of
Q.34  The equilibrium constant for the reversible reaction, SO,, O, and SO, in the vessel now is
N, +3H, —= 2NH; is g and for the reaction (1)10.0 (2) 85 (3) 10.5 (4)3.9
%Nz +%H2 ——> NH, the equilibrium constant is Q.41 9.2 grams of N,0,, is taken in a closed one litre

vessel and heated till the following equilibrium is

k' . Kk and g’ will be related as reached N,O 2NO,,, . At equilibrium, 50%

M k=" @) k' =vk B) k=VJKk' (4 KxK'=1

4(g) ﬁ
N,0, is dissociated. What is the equilibrium
constant (in mol litre”") (Molecular weight of
N,O, =92)

(1)0.1 (2) 0.4 (3)0.2 (4)2

Q.35 2nNO, = 2NO +0,; K=1.6x107"

1
NO +EOZ # NOZK =7
Q.42 3.2 moles of hydrogen iodide were heated in a sealed

(1) K'= Klz ) K'= % bulb at 444° ¢ till the equilibrium state was reached.
Its degree of dissociation at this temperature was found
S to be 22%. The number of moles of hydrogen iodide

@) K= JK (4) None of these present at equilibrium are

(1)2.496 (2)1.87 3)2 (4)4
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Q.43  What is the effect of increasing pressure on the

dissociation of PCls according to the equation

PClygy == PCly, + Clyg —x cal

(1) Dissociation decreases

(2) Dissociation increases

(3) Dissociation does not change
(4) None of these

Q.44  The vapour density of completely dissociated NH ,CI
would be

(1) Slight less than half that of NH ,CI

(2) Half that of NH ,ClI

(3) Double that of NH ,Cl

(4) Determined by the amount of solid NH ,CI in the

experiment

If dissociation for reaction, PCls ——= PCl; +Cl, is

20%at 1 atm. pressure. Calculate K,
(1)0.04 (2) 0.05 (3)0.07 (4)0.06

Heterogeneous Equilibrium

Q.46  Anamountofsolid NH ,HS isplaced in a flask already

containing ammonia gas at a certain temperature and
0.50 atm. pressure. Ammonium hydrogen sulphide

decomposes to yield NH; and H,S gases in the flask.
When the decomposition reaction reaches equilibrium,
the total pressure in the flask rises to 0.84 atrm. The
equilibrium constant for NH ,HS decomposition at

this temperature is

(1)0.30  (2)0.18  (3)0.17  (4)0.11

Q.47  Some solid NH,HS 1is placed in a flask containing

0.5 atm of NH ,, what would be pressures of NH
when equilibrium is reached

NH ,HS NH ) + H, S,

ram—
(g) ~ g »

K,=0.11

(1) 6.65 atm
(3) 0.0665 atm

(2) 0.665 atm
(4) 66.5 atm

Le-chatelier’s principle
Q.48  In the manufacture of ammonia by Haber’s process,
Ny +3H; = 2NH;,)+92.3k7

which of the following conditions is unfavourable
(1) Increasing the temperature

(2) Increasing the pressure

(3) Reducing the temperature

(4) Removing ammonia as it is formed

IIT-NEET-Chemistryu_
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For the reaction PCl,(g)+Cl,(g) == PCl,(g) the

position of equilibrium can be shifted to the right by
(1) Increasing the temperature
(2) Doubling the volume

(3) Addition of Cl, at constant volume

(4) Addition of equimolar quantities of PCl; and PCI,

What is the effect of halving the pressure by doubling
the volume on the following system at 500°C

HZlg) + Izm # 2Hlig)
(1) Shift to product side
(2) Shift to product formation

(3) Liquefaction of HI
(4) No effect

In equilibrium

CHyCOOH + H,0 — CH,COO0 + H}0
The equilibrium constant may change when
(1)CH,COO~ are added

(2) CH,COOH is added

(3)Catalyst is added
(4) Mixture is heated

In the reaction, 4,(g)+4B,(g) =—— 24B,(g) ,

AH < 0 the formation of 4B, is will be favoured at

(1) Low temperature, high pressure
(2) High temperature, low pressure
(3) Low temperature, low pressure

(4) High temperature, high pressure

For the reaction H,(g)+/,(g) = 2HI(g), the
equilibrium constant changes with

(1) Total pressure

(2) Catalyst

(3) The amounts of H, and /, taken

(4) Temperature

N, +0, —— 2NO - Qcals

In the above reaction which is the essential condition
for the higher production of NO

(1) High temperature  (2) High pressure

(3) Low temperature  (4) Low pressure

For the reaction
CO(g)+ H,0(g) = CO,(g)+ H,(g) at a given

temperature, the equilibrium amount of CO,(g) can

be increased by

(1) Adding a suitable catalyst

(2) Adding an inert gas

(3) Decreasing the volume of the container
(4) Increasing the amount CO(g)

Sinea 2001
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Q.56  Which of the following reactions proceed at low
pressure

(]) N: +3H2 #2]\”‘[;
(2) Hy +I, = 2HI
(3) PCl; = PCl, +Cl,

(4) N, +0, — 2NO

Thermodynamic of equilibrium and miscellaneous
Q.57  For a system in equilibrium AG =0 under conditions
of constant
(1) Temperature and pressure
(2) Temperature and volume
(3) Energy and volume
(4) Pressure and volume

Q.58 A reaction attains equilibrium when the free energy
change accompanying it is
(1) Positive and large  (2) Zero
(3) Negative and large (4) Negative and small

IONIC EQUILIBRIUM
Acid Base Concept
Q.59 Review the equilibrium and choose the correct

statement HCIO, + H,0 —— H,0" + ClO,
(1) HCIO, is the conjugate acid of H,0

(2) H,0" is the conjugate base of H,0

(3) H,0 is the conjugate acid of H,0"

(4) ClO; is the conjugate base of HCIO,

Q.60  Which of the following can act both as Bronsted acid
and Bronsted base

) (2) HCO; (3) H,0" (4) oH~

Q.61  Anexample of a Lewis acid is
(1) Nact (2) MgCl, (3) AICI;  (4) SnCl,

Q.62  With reference to protonic acids, which of the
following statements is correct

(1) PH4 is more basic than NH

(2) PHj is less basic than NH ,

(3) PH, is equally basic as NH ;

(4) PH; is amphoteric while NH 5 is basic

Q.63  Dissociation of H;PO, takes place in following steps

(H1 2)2
(3)3 (4) 4

IIT-NEET-Chemistryu_
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Q.64  The correct order of acid strength is
(1) HCIO < HCIO, < HCIO4 < HCIO 4

(2) HCIO, < HCIO < HCIO, < HCIO
(3) HCIO, < HCIO, < HCIO, < HCIO
(4) HCIO, < HCIO; < HCIO, < HCIO

Q.65 Waterisa
(1) Amphoteric acid ~ (2) Aprotic solvent
(3) Protophobic solvent (4) None of these

Q.66  According to Bronsted principle, an aqueous solution

of HNO; will contain
(1) No;  (2) NO;  (3) NO; (4 No*

Q.67  The species which acts as a Lewis acid but not a
Bronsted acid is

(1) NH;  (2) 0> @B) BE (4 oH

Properties of water, pH scale, Autoprotolysis

Q.68  The unit of ionic product of water K,, are

()Mol L™ (2) Mol L?
(3) Mol L™ (4) Mol*L™

Q.69 At ggo pure water has [H,0%]=10"° M, the value

of K, at this temperature will be
(H10° @102 @3)y10* @i1od

Q.70  The pH of 1 N H,0 is
(17 2)>7 3)<7 40

Relation between Ka and Kb for conjugate acid - base
pair, Levelling/Differentiating effect of solvent
Q.71  In the equilibrium :

CH,COOH + HF —= CH,COOH ," + F~

(1) g 1is the conjugate acid of CH;COOH
(2) fis the conjugate base of pr

(3) CH;COOH is the conjugate acid of CH,COOH ,*

(4) CH,COOH ," is the conjugate base of CH ;COOH

Q.72 Which of the following is a conjugated acid-base pair
(1) HCI, NaOH

(2) NH,Cl, NH ,OH
(3) H,S0,, HSO ,~
(4) KCN, HCN

A\ !;-UDY Cl
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Q.73

Q.74

Q.75

The conjugate acid of HPO7] is

(1) H3PO, (2) H3PO5 (3) H,PO; (4) PO;”

The conjugate acid of NH; is
(1) NH, (2) NH}

(3) NH,OH (4) N,H,

Among the following, the weakest base is

(1) u- (2) cHy () CH;0~ (4) ¢

pH calculation : Strong acid solutions, Strong base
solutions, Solutions containing mixture of two or more
strong acids, Solutions containing mixture of two or
more strong bases, Solutions containing mixture of
strong acid and strong base, mixture of S.A. and W.A.
S.B. and W.B.

Q.76

Q.77

Q.78

Q.79

Q.80

Q.81

Q.82

Q.83

Aqueous solution of gy¢y hasthe pH =4 . Its molarity

would be
(1) aM (2)0.4M
(3) 0.0001 M (4)10 M

. N :
What is the pH value of WK()H solution

(3)2 @) 11

110 (2)3

pH + pOH equal to (at 25°C)
(1) Zero (2) Fourteen
(3) A negative number (4) Infinity

Which one has pH 12
(1) 0.01 M KOH
(3) 1 N NaOH ml

(2) 1 N KOH ml
(4) 1 N Ca(OH), ml

pH values of pcy and Ngzop solutions each of

N . .
strength —— will be respectively

100
(1)2and 2 (2)2and 12
(3) 12 and 2 (4)2and 10

What will be the pH ofa 10™* M HCI solution
(1)8.0 (2)7.0 (3)6.98 (4)14.0

pH of completely dissociated 0.005 M H,S0, is
(13 (2)4 (3)2 (4)5

The pH ofa0.02 M solution of hydrochloric acid is
(1)2.0 2) 1.7 (3)0.3 (4)2.2

IIT-NEET-Chemistryu_
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NaOH (,,,,HCl ,,, and NaCl,, concentration of each

is 102 s - Their pH will be respectively
(1)10,6,2 (2)11,3,7 (3)10,2,6 (4)3,4,7

The pH of a 107! molar HCI solution is

approximately

(1) 10 2)7 (3) 1 (4) 14

Ostwald dilution law, pH calculation : Solutions of
weak monoprotic acid, Solutions of weak monoacidic

base
Q.86

Q.87

Q.88

Q.89

Q.90

Q.91

Q.92

Electrolytes when dissolved in water dissociate into
their constituent ions. The degree of dissociation of
an electrolyte increases with

(1) Increasing concentration of the electrolyte

(2) Decreasing concentration of the electrolyte

(3) Decreasing temperature

(4) Presence of a substance yielding a common ion

An electrolyte

(1) Gives complex ions in solution

(2) Dissociates in water to give ions

(3) Is ionized in the solid state

(4) Generates ions on passing electric current

A monoprotic acid in 1.00 M solution is 0.01% ionised.
The dissociation constant of this acid is

(1) 1x107* (2) 1x10™* (3) 1x107°° (4) 1075

Which one is strongest electrolyte in the following
(1) Naci (2) CH,COOH

(3) NH,0OH (4) CeH 5,04

If « is the degree of ionization, ¢ is the concentration
of a weak electrolyte and K, is the acid ionization
constant, then the correct relationship between «, C

and K, is

(1) a* = [2a

a’ = <
C ) K,

Kl’ — i
3) a=‘/; 4) « J;

The extent of ionization increases

(1) With the increase in concentration of solute
(2) On addition of excess water to solution

(3) On decreasing the temperature of solution
(4) On stirring the solution vigorously

For a weak acid H4, Ostwald’s dilution law is
represented by the equation

2

ac a‘c
K, = . K, =
(D &= ) l-a
K, c a’c
=—a_ K. =
@ya=TC @) K, =7

a
AEP,
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Q.93

Q.94

Q.96

Concentration CN™in 0.1 M HCN is [K, =4 x107'°]

(2) 45%x10°M
4) 92x10°M

(1) 25x10°Mm
(3) 6.3x10°°M

0.02 M monobasic acid dissociates 2% hence, pH of

the solution is

(1)0.3979 (2) 1.3979 (3) 1.699 (4) 3.3979

The pH of 0.1 M acetic acid is 3, the dissociation
constant of acid will be

(D 1.0x10™
(3) 1.0x107

(2) 1.0x10°
4) 1.0x10°®

The pH value of decinormal solution of NH,OH
which is 20% ionised, is

(1)13.30 (2)14.70 (3)12.30 (4) 12.95

Salt hydrolysis, pH calculation : Solutions of salt of
monoprotic acid and monoacidic base, common ion

effect.
Q.97

Q.98

Q.99

Q.100

Q.101

Q.102

Aqueous solution of sodium acetate is
(1) Neutral (2) Weakly acidic
(3) Strongly acidic (4) Alkaline

Which is the correct alternate for hydrolysis constant
of NH,CN

K., K, K, K,
Myx, @% xx, G J; @) %,

An aqueous solution of CH;COONa will be
(1) Acidic (2) Alkaline
(3) Neutral (4) None of these

In which of the following salt hydrolysis takes place

() ke (2) NaNO,
(3) CH,COOK (4) K,S0,

Which of the following aqueous solution will have a
pH less than 7.0

(1)KNO, (2)NaOH (3) FeCl, (4)NaCN
Hydrolysis constant for a salt of weak acid and weak

base would be

K\l' — Kll‘
m &= @ Ki=%"
Ky
3) K= XK. K, (4) None of these

IIT-NEET-Chemistryu_
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The pH ofa 0.001 M NaOH will be
(13 2)2 3) 11 (4)12

When 10 ml of 0.1 M acetic acid (pK, = 5.0) is titrated

against 10 ml of 0.1M ammonia solution (pK, =5.0),

the equivalence point occurs at pH

(150 ()60  (3)7.0  (4)9.0

A solution of MgCl, in water has pH
(<7 2)>7 3)7 (4)14.2

Which of the following salt is acidic
(1) Na,SO, (2) NaHSO ,
(3) Na,SO, (4) Na,S

Buffer solution

Q.107

Q.108

Q.109

Q.110

Q.111

An acidic buffer solution can be prepared by mixing
solution of

(1) Ammonium acetate and acetic acid

(2) Ammonium chloride and hydrochloric acid

(3) Sulphuric acid and sodium sulphate

(4) Acetic acid and sulphuric acid

The pH of asimple sodium acetate buffer is given by
[Salt]
[Acid]
If [Salt] = [Acid] = 0.1 M, the pH of the solution would
be about

()7

pH = pK, + log

K, of acetic acid _ | g x10°°

)47  (3)53 (414

Which of the following solutions can act as buffer
(1) 0.1 molar aq. NaCl

(2) 0.1 molar ag. CH;COOH + 0.1 molar NaOH
(3) 0.1 molar aq. ammonium acetate

(4) None of the above

Which of the following solutions cannot act as a buffer
(1) NaH ,PO, + H,PO,

(2) CH;COOH + CH ;COONa

(3) HCI + NH ,Cl

(4) H,PO, + Na,HPO,

One weak acid (like CH;COOH ) and its strong base
together with salt (like CH;COONa ) is a buffer

solution. In which pair this type of characteristic is
found

(1) mcr and Ngcl
(3) koH and kciI

(2) NaoH and NaNO ,
(4) NH,OH and NH ,CI
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Q.112

50 mi of 2 N aceticacid (K,=1.8 x 10 ) mixed with
10 ml of 1 N sodium acetate solution will have an
approximate pH of
(1)4 25

(3)6 47

Solubility and titration

Q.113

The solubility product of BaSO, at 25°C is
1.0 x 102 - What would be the concentration of #,50 4
necessary to precipitate BaSO, from a solution of

0.01 M Ba*" ions

EXERCISE-II

Q.1

Q.2

Q.3

Q.4

Q.5

The reaction A(g) + B(g) = C(g) + D(g) is studied in
a one litre vessel at 250°C. The initial concentration of
A was 3n and that of B was n. When equilibrium was
attained, equilibrium concentration of C was found to
the equal to the equilibrium concentration of B. What
is the concentration of D at equilibrium?

(1)n/2 (2) Bn—1/2)

(3) (n—n/3) (4)n

A 20.0 litre vessel initially contains 0.50 mole each of
H, and I, gases. These substances react and finally reach
an equilibrium condition. Calculate the equilibrium
concentration of HI if ch = 49 for the reaction

H, +1, : 2HI.
(1)0.78 M (2) 0.039 M(3) 0.033 M(4) 0.021 M

A chemical reaction A ———= B is said to be in

equilibrium when -

(1) Complete conversion of A to B has taken place

(2) Conversion of A to B is only 50% complete

(3) Only 10% conversion of A to B has taken place

(4) The rate of transformation of A to B is just equal
to rate of transformation of B to A in the system

According to Law of Mass action, the rate of reaction
is directly proportional to -

(1) molarities of the reactants

(2) normalities of the reactants

(3) molalities of the reactants

(4) mole fractions of the reactants

In a chemical equilibrium, the equilibrium constant
is found to be 2.5. If the rate constant of backward

IIT-NEET-Chemistryu_
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The solubility of CaF, is a moles/litre. Then its
solubility product is .....

(1 s 24 )32 @@

The solubility of CaF, is2x107* moles /litre. Its
solubilily product (K,) is

(2) 4.0x1073
(4) 3.2x10™"

(1) 2.0x10™*
(3) 8.0x107"2

reaction is 3.2x1072, the rate constant of forward
reaction is -

(1) 8.0 x 102
(3)3.5 x 102

(2) 4.0 x 102
4) 7.6 x 1073

Homogeneous equilibrium : K.

Q.6

Q.7

Q.8

Q.9

When alcohol (C,H;OH (()) and acetic acid
(CH,COOH (()) are mixed together in equimolar ratio
at 27°C , 33% of each is converted into ester. Then the
K. for the equilibrium
C,H OH(¢) + CH;COOH (¢)

= CH,COOC,H; () + H,0(().
(14 2)1/4 3)9 4)1/9

For the reaction equilibrium :

N,O,(g) # 2NO,(g) ; the concentration of N,O,

and NO, at equilibrium are 4.8 x 102 and 1.2 x 1072
mol/L respectively. The value of K for the reaction is :
(H3x10°M 2)3x10°M
(3)3.3x10°M 43x10"'M

The equilibrium constant for the reaction :
N,(g) + O,(g) ',\ﬁ 2NO(g) at temperature T is

4 x 104. The value of K, for the reaction.

1 1
NO(g) — 5 Na(g) + 5 Oy(g) at the same

temperature is :
(1) 0.02 (2) 50 3)4x10%(4)2.5%x 1072
Consider following reactions in equilbrium with
equilibrium concentration 0.0 1M of every species

(I) PCly(g) == PCl,(g) + Cl(g)
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Q.10

Q.12

Q.13

Q.14

Q.15

(IN 2HI(g) === H,y(e) + L,()

(IIT) N,(g) + 3H, (g) # 2NH,(g)
Extent of the reactions taking place is :
(HI>1>1I1I 2Q)I<II<II
BI<II<I @HII<I<II

The equilibrium constant for the reaction A(g) +2B(g)

—— C(g) is 0.25 dm® mol 2. In a volume of 5

dm3, what amount of A must be mixed with 4 mol of B
to yield 1 mol of C at equilibrium.

(1) 3 moles (2) 24 moles

(3) 26 moles (4) None of these

1 mole N, and 3 mol H, are placed in a closed container
at a pressure of 4 atm. The pressure falls to 3 atm at the
same temperature when the following equilibrim is

attained. N,(g) + 3H,(g) # 2NH,(g). The

equilibrium constant K > for dissociation of NHj is :
1 3 2 2
M 55* (1.5)" atm2 (2) 0.5 x (1.5) atm?

3x3 2

0.5x(1.5)°
T 3x3 @ 05x(sp

3x3

atm?

3)

The value of Kp for the reaction, 2H,0(g) + 2C(,(g)
— 4HC( (g) + O, (g) is 0.03 atm at 427° C, when

the partial pressure are expressed in atmosphere then
the value of K. for the same reaction is
(1)5.23 x10* (2)7.34 x 1074
3)3.2x1073 (4)5.43 x 1073

K
logK_p +log RT = 0 is a relationship for the reaction :

(1) PCl; &= PCl, +Cl,
(2) 280, + 0, == 250,
(3) H,+1, == 2HI

(4) N, + 3H, &= 2NH,

For the following gases equilibrium.
N,O,(g) # 2NO,(g) K, is found to be equal to

K.. This is attained when temperature is
(1) 0°C (2)273K (3)1K (4)12.19K

For the reaction :

1 .
CO(g) + 5 0,(8) = CO,(g), K /K, is:

(I)RT ) RTY' (3) RT)Y'? (4) (RT)"?

IIT-NEET-Chemistryu_
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At 675 K, H,(g) and CO,(g) react to form CO(g) and
H,O(g), K for the reaction is 0.16. If a mixture of
0.25 mole of H,(g) and 0.25 mol of CO, is heated at
675 K, mole% of CO(g) in equilibrium mixture is :
(1)7.14 (2) 1428 (3)28.57 (4)33.33

The value of K, for the reaction

H,(g) + I(g) === 2HI(g) is 50. What is the value
of K.
(1) 30 (2) 40

(3)50  (4) 70

PCl5 dissociation a closed container as :
PCl(g) # PCl,(g) + Cl,(g)

If total pressure at equilibrium of the reaction mixture
is P and degree of dissociation of PCly is a, the partial
pressure of PCL, will be :

o 20
o Pg%) @ r{ %]
orfs]  wr]

In the dissociation of N,O, into NO,, (1 + o) values

D

with the vapour densities ratio ( d J is as given by:

[o-degree of dissociation, D-vapour density before
dissociation, d-vapour density after dissociation]

f f
(1+a)/ (1+ax) \
(D) (2)
R-—o R—b
d d
f
(1+a) \ (1+a)
3) 4)
D — D —
d d

In the dissociation ofN204 into NO,, o values with the

D

vapour densities ratio [ d) is as given by: [o-degree

of dissociation, D-vapour density before dissociation,
d-vapour density after dissociation]

!

o

(1)

oL

()

—

 —
o o
3) \ @)

= 2
I-\ !?m!v

alo \
=
alo

.

o.|c

|
oo
|
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For the reaction : 2HI (g) === H,(g) + I,(g). the

degree of dissociation a of HI(g) is related to
equilibrium constant Kp by the expression :

1+2,/K
(1)TJ—” )

1+2Kp
2

2K,, 2,/1(p
@) \1+2K, @ 142K,

For the reaction N,O, (g) == 2NO, (g), if percentage
dissociation 0fN204 are 20%, 45%, 65% & 80%, then
the sequence of observed vapour densities will be :
(1) dyy>dys>dgs > dy,

(2) dgy > dgs > dys > dy,

() dyy=d,s=dgs=dg,

(4) (dyy = ds5) > (dgs = dyp)

The vapour density of N,O, at a certain temperature is
30. What is the % dissociation of N,O, at this
temperature ?

(1)53.3% (2)106.6 %(3) 26.7 % (4) None

For the reaction
—
AgtBg <=— C@ * Dy
the degree of dissociation o would be —

JK
K@ K+ 3) VK +1(4) VK- 1

(H

An unknown compound A dissociates at 500°C to
give products as follows -

A(g) === B(g) *+ C(g) + D(g)

Vapour density of the equilibrium mixture is 50 when
it dissociates to the extent to 10%. What will be the
molecular weight of Compound A —

(1) 120 (2) 130

(3) 134 (4) 140

N,O, dissociates as

N,O4 — 2NO,,, at 273 K and 2 atm pressure.
The equilibrium mixture has a density of 41. What
will be the degree of dissociation -

(1) 14.2% (2) 16.2%
(3) 12.2% (4) None
D-d

The equation o = m is correctly matched for :

(1) A(g) = (n/2)B(g) + (n/3)C(g)
(2) A(g) = (/3)B(g) + (2n/3)C(g)
(3)A(g) = (n/2)B(g) + (n/4)C(g)
(4) A(g) = (2)B(g) + C(g)

IIT-NEET-Chemistryu_
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For the reaction  H,(g) + I,(g) == 2HI(g)
K,.=66.9at350°Cand K = 50.0 at 448°C. The reaction
has

(1) AH =+ ve
(2) AH=—ve
(3) AH = zero

(4) AH sign can not be determined

1
Variation of log, , K with — is shown by the following

T
graph in which straight line is at 45°, hence AH® is:
!
|°g1o K A

(1) + 4.606 cal
(3) 2 cal

(2) — 4.606 cal
(4) — 2cal

Change in volume of the system does not alter the
number of moles in which of the following equilibrium

(1) Ny(g) + O,(g) =——= 2NO(g)

(2) PCl(g) ——= PCl,(g) + Cl(g)

(3) N,(g) + 3H,(g) =——= 2NH,(g)
(4) SO,Cl,(g) =——= SO,(g) + Cl,(g)

The conditions favourable for the reaction :
250,(g)+0,(g) == 2S0,(g) ; AH°=— 198 kJ
are :

(1) low temperature, high pressure

(2) any value of T and P

(3) low temperature and low pressure

(4) high temperature and high pressure

For the reaction CO(g) + H,0(g) == CO,(g) + H,(g)
at a given temperature the equilibrium amount of CO,
(g) can be increased by :

(1) adding a suitable catalyst

(2) adding an inert gas

(3) decreasing the volume of container

(4) increasing the amount of CO(g)

Given the following reaction at equilibrium

N,(g) + 3H,(g)== 2NH,(g). Some inert gas at
constant pressure is added to the system. Predict which
of the following facts will be affected.

(1) More NH,(g) is produced

(2) Less NH;(g) is produced

(3) No affect on the equilibrium

(4) Kp of the reaction is decreased
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Q.34

Q.36

Q.37

Q.38

Q.39
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For an equilibrium H,O(s) == H,0({) which of

the following statements is true.

(1) The pressure changes do not affect the equilibrium

(2) More of ice melts if pressure on the system is
increased

(3) More of liquid freezes if pressure on the system is
increased

(4) The pressure changes may increase or decrease the
degree of advancement of the reaction depending
upon the temperature of the system

When a bottle of cold drink is opened, the gas comes

out with a fizz due to :

(1) Decrease in temperature

(2) Increase in pressure

(3) Decrease in pressure suddenly which results in
decrease of solubility of CO, gas in water

(4) None )

The equilibrium SO,Cl,(g) —=——= SO,(g) + Cl,(g)

is attained at 25°C in a closed rigid container and an
inert gas, helium in introduced. Which of the following
statements is/are correct.

(1) concentrations of SO,, Cl, and SO,CI, do not
change (2) more chlorine is formed

(3) concentration of SO, is reduced

(4) more SO,Cl, is formed

The yield of product in the reaction :

2A(g) + B(g) =——=2C(g) + QI

would be lower at :

(1) low temperature and low pressure
(2) high temperature & high pressure

(3) low temperature and high pressure
(4) high temperature & low pressure

What is the effect of the reduction of the volume of the
system for the equilibrium

2C(s) + 0,(g) =——= 2CO(g) ?
(1) The equilibrium will be shifted to the left by the
increased pressure caused by the reduction in volume
(2) The equilibrium will be shifted to the right by the
decreased pressure caused by the reduction in volume.
(3) The equilibrium will be shifted to the left by the
increased pressure caused by the increase in volume.
(4) The equilibrium will be shifted to the right by the
increased pressure caused by the reduction in
volume.

An exothermic reaction is represented by the graph :

InK, /

(1)

InK
(2)
1T 1T

EET - Chemistry,
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Q.42

Q.43

Q.44

Q.45

Q.46

Q.47

Q.48

Q.49
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IONIC EQUILIBRIUM
The conjugate acid of NH, ™ is
(D)NH; (2)NH,0H (3)NH,” (4)N,H,
Out of the following, amphiprotic species are
I: HPO,> I1OH" I H,PO,” IV HCO;~
(1) LIOL IV 2)1 and III
(3) Il and IV (4) All

Which of the following expression is not true ?

(1) [H"] = [OH"] = for a neutral solution at all
temperatures.

(2) [H']> & [OH] < for an acidic solution

(3)[H'] < & [OH]> for an alkaline solution

(4) [H']=[OH"] =107 M for a neutral solution at all
temperatures .

pOH of H,O is 7.0 at 298 K . If water is heated at 350

K, which of the following statement should be true?

(1) pOH will decrease.

(2) pOH will increase.

(3) pOH will remain 7.0.

(4) concentration of H ions will increase but that of
OH™ will decrease.

Which statement/relationship is correct?

(1) pH of 0.1 M HNO;, 0.IM HCI, 0.1M HI are not
equal.

(2) pH =—log [H]

(3) The pH of pure water is 7.

(4) The value of pK  at 25 °Cis 7.

One litre of solution contains 10~° moles of OH ions
at 25°C. Percentage ionisation of water in solution is :
(H)1.8x107% 2)1.8x107° %

(3)3.6 x10%% (4) 1.8 x 107" %.

A solution with pH 2.0 is more acidic than the one with
pH 6.0 by a factor of :
(H3 2)4 (3)3000  (4) 10,000
The [OH ] in 100.0 ml of 0.016 M-HCI (aq) is :
(1)5x102M 2)3x10'1°M
(3)6.25x 1073 M (4)2.0x10° M.

How many moles of NaOH must be removed from one
litre of aqueous solution to change its pH from
12to 11?2
(1)0.009 (2)0.01

(3)0.02  (4)0.1

Which of the following solution will have pH close to
1.0?
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Q.52

Q.53

Q.54

Q.55

Q.57

Q.58

Q.59

Q.60

Q.61

(1) 100 ml of M/10 HC1 + 100 ml of M/10 NaOH
(2) 55 ml of M/10 HCI + 45 ml of M/10 NaOH
(3) 10 ml of M/10 HC1 + 90 ml of M/10 NaOH
(4) 75 ml of M/5 HCI + 25 ml of M/5 NaOH.

The dissociation constant of acetic acid at a given
temperature is 1.69 x 10-. The degree of dissociation
0f 0.01 M acetic acid in the presence of 0.01 M HCl is

equal to
(1)0.41 (2)0.13
(3) 1.69 x 1073 (4) 0.013.

The pK, of a weak acid (HA) is 4.5. The pOH of an
aqueous buffered solution of HA in which 50% of the
acid is ionized is:
(1)4.5 2)25 3)9.5 4)7.0

Find the pH of solution prepared by mixing 25ml of a
0.5 M solution of HCI, 10ml of a 0.5 M solution of
NaOH and 15ml of water —

(1) 0.8239 (2)1.0029 (3) 1.0239 (4) 1.8239

Determine degree of dissociation of 0.05 M NH, at
25°C in a solution of pH = 11.
(1) 2% (2) 4% 3)5% (4) 10%

Which of the following has the highest degree of
ionisation ?
(1) 1 M NH,
(3) 0.1 M NH,

(2) 0.001 M NH,
(4) 0.0001 M NH,.

If pK, for fluoride ion at 25°C is 10.83, the ionisation
constant of hydrofluoric acid in water at this
temperature is :
(1) 1.74 x 107
(3)6.75 x 10

(2)3.52 x 103
(4) 5.38 x 102

The pH of an aqueous solution of 1.0 M solution of a
weak monoprotic acid which is 1% ionised is:

(H1 2)2 3)3 (4) 11
Ostwald’s dilution law gives satisfactory results for -
(1) HCI (2) HNO,

(3) CH,COOH (4) NaOH

pH of an aqueous solution of NaCl at 85°C should be
(7 2)>7 (3)<7 @0

1 c.c. of 0.1N HCl is added to 99 CC solution of NaCl.
The pH of the resulting solution will be
(7 (2)3 (3)4 (4)1

The degree of hydrolysis of a salt of weak acid and
weak base in it’s 0.1 M solution is found to be 50%. If
the molarity of the solution is 0.2 M, the percentage
hydrolysis of the salt should be

(1) 100% (2)50%  (3)25%  (4) none of these
What is the percentage hydrolysis of NaCN in solution
when the dissociation constant for HCN is 1.3 x 10~
andK_ =1.0x10"
(1)2.48  (2)5.26

(3)8.2 (4)9.6
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Q.62

Q.63

Q.64

Q.66
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Q.71
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Which of the following salts undergoes anionic
hydrolysis?

(1) CuSO, (2)NH,CI (3)AICl; (4) K,CO;.

The pK, of a weak acid, HA, is 4.80. The pK, of a
weak base, BOH, is 4.78. The pH of an aqueous solution
of the corresponding salt, BA, will be:

(1)858 (2)4.79 (3)7.01 (4)9.22

The pH of 0.1 M solution of the following salts
increases in the order :

(1) NaCl < NH,Cl < NaCN < HCl

(2) HCI < NH,Cl < NaCl < NaCN

(3) NaCN < NH,CI < NaCl < HCI

(4) HCI < NaCl < NaCN < NH,CI

1 M NaCl and 1 M HCI are present in an aqueous
solution. The solution is

(1) not a buffer solution and with pH <7

(2) not a buffer solution with pH > 7

(3) a buffer solution with pH <7

(4) a buffer solution with pH > 7

If 40 ml of 0.2 M KOH is added to 160 ml of 0.1 M
HCOOH [K, =2 x 10~*]. The pOH of the resulting
solution is
()34 2)3.7 3)7 (4)10.3

The pH of a solution obtained by mixing 100 ml of 0.2
M CH,COOH with 100 ml of 0.2 M NaOH would be :
(pK, for CH;COOH =4.74)

(1)4.74  (2)8.87 (3)9.10  (4)8.57

What volume of 0.2 M NH,,Cl solution should be added
to 100 ml of 0.1 M NH,OH solution to produce a buffer
solution of pH =8.7 ?

Given : pK, of NH,OH=4.7 ;log2=0.3

(I)50ml  (2) 100 ml (3) 200 ml (4) none of these

A solution is 0.1 M CH;COOH and 0.1 M CH,COONa.

Which of the following solution will change its pH

significantly ?

(1) Addition of water

(2) Addition of small amount of CH;COONa with out
change in volume

(3) Addition of small amount of CH;COOH with out
change in volume

(4) None will change the pH significantly.

K, for HCN is 5 x 1019 at 25°C. For maintaining a
constant pH of 9, the volume of 5 M KCN solution
required to be added to 10 ml of 2M HCN solution is
(log2=0.3)

(1H4ml  (2)8ml  (3)2ml (4) 10ml

How many gm of solid NaOH must be added to 100 ml
of'a buffer solution which is 0.1 M each with respect to

Acid HA and salt Na® A~ to make the pH of solution
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Q.72

Q.73

Q.74

Q.76

Q.77

Q.78

Q.79

Q.80

5.5. Given pK (HA) = 5 (Use antilog (0.5) = 3.16)
(1)2.08 x 107! (2)3.05x 1073
(3)2.01 x 102 (4) None of these

When 100 ml of 0.4 M CH,COOH are mixed with 100
ml of 0.2 M NaOH, the [H;0] in the solution is
approximately : [K (CH,;COOH) = 1.8 x 107]

(1) 1.8x10°M 2)1.8x10°M
3)9x10°M 4)9x10° M.

The solubility of A X, is y mol dm. Its solubility
product is

(Hey>  (64y* (3)36y (4)108y°

If K, for HgSO, is 6.4 x 10°M?, then solubility of
this substance in mole per m? is
(1)8x103(2)6.4x107° (3)8x10%(4)

None of these

The precipitate of CaF, (KSp =1.7 x 1071%) is obtained
when equal volumes of the following are mixed

() 10*MCa** +10*M F-

(2)102M Ca** + 10> M F~

3)10°MCa** + 103> M F-

4 103MCa>* +10°MF-

The best indicator for the detection of end point in
titration of a weak acid and a strong base is :

(1) Methyl orange (3 to 4)

(2) Methyl red (5 to 6)

(3) Bromothymol blue (6 to 7.5)

(4) Phenolphthalein (8 to 9.6).

When equal volumes of the following solutions are
mixed, precipitation of AgCl (K, = 1.8 x 10719) will
occur only with:

(1) 104 M (Ag") and 10#M (CI")

(2) 10° M (Ag") and 103 M (CI")

(3) 10°M (Ag") and 10°M (CI")

(4)10°'°M (Ag") and 10 1M (CI")

50 litre of a solution containing 10> mole of Ag” is
mixed with 50 litre of a 2x10~7 M HBr solution. [Ag*]

in resultant solution is: [Given : Ksp(AgBr)=5x10"13]
(1) 10°M (2) 10°M
3)10™™M (4) None of these

What fraction of an indicator Hln is in basic form at a
pH of 6 if the pK_ of the indicator is 5 ?

O S [ B
Wy @y B B

K of MX, is S mol/litre then solubility of MX,, is
related by:

(1) S=[K, /256]”5 (2)S=[128K, ]“4
(3)S—[256K ]”5 (4) S=[K, /128]”4
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If the solubility of lithium sodium hexafluorido
aluminate, Li3Na3 (AlFb)2 is ‘s’ mol It its solubility
product is equal to :

(1)729s% (2)12s*  (3)3900s® (4) 2916 s®

The solubility of CaF, (K, = 3.4 x 10" in 0.1 M
solution of NaF would be

(1)3.4x 1012 M (2)3.4x1070M

(3) 3.4 x 10 M (4)3.4 x 1013 M.

In a saturated solution of Ag,CO;, silver ion
concentration is 2 x 10 M. Its solubility product is
(H)4x10"2 2)3.2x10M1

3)8x 10712 (4) 1012

The solubility of Ag,CO, in water at 250C is1 x 10+*
mole/litre. What is its solublllty in 0.01 M Na,CO,
solution? Assume no hydrolysis of CO32‘ ion.

(1) 6 x 107° mole/litre  (2) 4 x 107> mole/litre

(3) 1073 mole /litre (4) 2 x 1073 mole/litre

Let the solubilities of AgCl in pure water, 0.01 M CaCl,,
0.01 M NaCl & 0.05 M AgNO, be s, s,, s; & §4
respectively what is the correct order of these quantities
. Neglect any complexation.

(1)s;>s,>s,>5, (2)s,>s,=8;>5,

3) 5,>s8;>5,>5, (4) s,>s,>s5;>5

The solubility product of BaCrO, is 2.4 x 10710 M2,
The maximum concentration of Ba(NO,), possible
without

precnpltanon ina6x10*M K,CrO, solution is
(H4x10"M (2)12><]0°
3)6x10*M (4)3x104M.

What is the solubility of AI(OH),, (K, =1 10 3 in
a buffer solution pH =4 ?

(H10°M (2)10°M

(3)10*M (4) 100 M.

The solubility of Fe(OH), would be maximum in
(1) 0.1 M NaOH (2) 0.1 M HCI

(3) 0.1 M KOH (4) 0.1 M H,SO,.

Arrange in increasing order of solubility of AgBr in
the given solutions.

(i) 0.1 M NH, (i) 0.1 M AgNO,

(111) 0.2 M NaBr (iv) pure water

(1) (iii) < (i1) < (iv) < (i)

(2) (1i1) < (11) < (1) < (iv)

(3) (i11) < (i1) = (1) < (iv)

(4) (i1) < (ii1) < (iv) < (1)

The first and second dissociation constants of an acid
H,A are 1.0 x 1073 and 5.0 x 107" respectively. The
overall dissociation constant of the acid will be:

(1) 5.0x10°3 (2) 5.0x10%

(3) 5.0x10°13 (4) 0.2x10°
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'EXERCISE-III

MCQ/STATEMENT/COMPREHENSION/MATCHING
Q.1 The two equilibria, AB == A" + B~ and Q.
AB + B~ == AB," are simultaneously maintained in
a solution with equilibrium constants, K, and K,
respectively. If[A*] and [AB, ] are y and X respectively,
under equilibrium produced by adding the substance
AB(s) to the solvents, then
Wkf,=Lly-x? Bk, Lx-y)
(©) [B_]cq. =y—X (D) None of these
Q.7

Q.2 Which of the following statements is (are) correct ?
(A) An irreversible reaction goes to almost completion.
(B) a reversible reaction always goes to completion if
carried out in a closed vessel
(C) At equilibrium, the rate of forward reaction becomes
equal to that of backward reaction.
(D) In the beginning, the rate of backward reaction is
much greater than that of forward reaction. 08
Q3 () N,(g)+0,(g) =2NO(g); K,

(i ( )N(g)+(;)oz(g)\—_xN0(g); K,

(i) 2NO(®) == N,@+0,(); K

3

(iV)NO(g) = (1]1‘1 (&)+ [1)0 (8):K,
Correct relation between K , K, and K, is/are :
(A)K, xK,=1 B) JK; xK,=1
©) K3 xK, =1 (D) None

Q4 The value of equilibrium constant of a reversible reac-
tion at a given temperaure :
(A) depends on the initial concentration of reactants Q.10
(B) depends on the concentration of products at equi-
librium
(C) gets reversed when the mode of representation of
the reaction is reversed.
(D) changes when the unit of active mass is changed.

Q9

Q.5 Which of the following statement is (are) correct ? Q.11

(A) The value of equilibrium constant for a particular
reaction is constant under all conditions of tem-
perature and pressure.

(B) The unit of K _ for the reaction.
H,0(/) = H,0(g) are mol L™

(C) In the reaction

CaCO,(s) = CaO(s) + CO,(g). [CaCO,] =[CaO] = 1

(D) KP is always greater thanK_for a parficular reaction.

llT-NEET-Chemistryu_
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When NaNO, is heated in a closed vessel, oxygen is
liberated and NaNO, is left behind. At equilibrium,

NaNO, (s) = NaNO, )+ 5 0 »(2)

(A) addition of NaNO, favours reverse reaction

(B) addition of NaNOj, favours forwards reaction
(C) increasing temperature favours forward reaction
(D) increasing pressure favours reverse reaction

For the gas phase exothermic reaction.

.+ B, : C,, carried out in a closed vessel, the
equilibrium moles of A, can be increased by

(A) increasing the temperature

(B) decreasing the pressure

(C) adding inert gas at constant pressure

(D) removing some C,

Consider the equilibrium HgO(s)+41(aq)+H,0(/)

= Hg 1, (aq)*20H" (aq), which changes will de-

crease the equilibrium concentration of Hgl
(A) Addition of 0.1 M HI (aq)

(B) Addition of HgO(s)

(C)Addition of H,O (/)

(D) Addition of KOH (aq)

For the reaction PC1(g) -# PCl,(g) +Cl,(g), the for-

ward reaction at constant temperature is favoured by
(A) introducing an inert gas at constant volume
(B) introducing chlorine gas at constant volume
(C) introducing an inert gas at constant pressure
(D) introducing PCI, at constant volume.

When NaNO,(s) is heated in a closed vessel, oxygen is
liberated and NaNO ,(s) is left behind. At equilibrium.
(A) addition of NaNO favours reverse reaction

(B) addition of NaNO;favours forward reaction

(C) increasing temperature favours forward reaction
(D) increasing pressure favours reverse reaction

For the reaction : PCl,(g) == PCl, (g) + Cl,(g)

The forward reaction at constant temperature is
favoured by

(A) introducing chlorine gas at constant volume

(B) introducing an inert gas at constant pressure

(C) increasing the volume of the container

(D) introducing PCI, at constant volume
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Q.12

Q.13

Q.14

Q.16

Q.17

The reactions
PCI, (g) —— PCI, (g) + Cl, (g) and COCI, (g)

—— CO(g) +CL(g)

are simultaneously in equilibrium in an equilibrium box
at constant volume. A few moles of CO(g) are later
introduced into the vessel. After some time, the new
equilibrium concentration of

(A) PCI; will remain unchanged

(B) Cl, will be greater

(C) PCI, will become less

(D) PCI, will become greater

An industrial fuel, ‘water gas’, which consists of a
mixture of H, and CO can be made by passing steam
over red-hot carbon. The reaction is

C(s) + H,0(g) == CO(g) +H,(g), AH=+131kJ
The yield of CO and H, at equilibrium would be shifted
to the product side by :
(A) raising the relative pressure of the steam
(B) adding hot carbon
(C) raising the temperature
(D) reducing the volume of the system

For the equilibrium 2SO,(g) + O,(g) == 2SO,(g),

AH = — 198 kJ, the equilibrium concentration of SO,

will be affected by

(A) doubling the volume of the reaction vessel

(B) increasing the temperature at constant volume

(C) adding more oxygen to the reaction vessel

(D) adding helium to the reaction vessel at constant
volume

Which of the following statements are correct at 25°C.
(A) pK, for H;0"is 15.74

(B) pK,, for OH is — 1.74

(©) pK, + pK, = pK_, for HCI & CIOH

(D) degree of dissociation of water is 1.8 x 107 %

K of HOat373Kis 1 x 10 12 Identify which of the
followmg is/are correct.

(A) pl(w ofHZO is 12 (B) pH of HZO is 6

(C) H O is neutral (D) H O is acidic

Which of the following statement(s) is/are correct?

(A) the pH of 1.0 x 10* M solution of HCl is 8

(B) the conjugate base of H,PO," is HPO?

(C) autoprotolysis constant of water increases with
temperature

(D) When a soltion of a weak monoprotic acid is
titrated again a strong base, at half -neutralization
point pH = (1/2) pKa.

IlT-NEET-Chemistryu_
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Which of following can act as buffer ?
(A) NaCl+NaOH

(B) Borax + Boric acid

(C) NaH,PO, + Na,HPO,

(D) NH,CI + NH,OH.

Equal volumes of following solutions are mixed, in

which case the pH of resulting solution will be average

value of pH of two solutions.

(A) Ageous HCI of pH = 2, aqueous NaOH of pH = 12

(B) Ageous HCI of pH = 2, aqueous HCl of pH = 4

(C) Ageous NaOH of pH = 12, aqueous NaOH of pH
=10

(D) Ageous CH,COOH of pH = 5, aqueous NH, of
pH = 9. [K, (CH,COOH) =K, (NH,)]

A solution contains HCI, CI,HC COOH & CH,COOH
at concentation 0.09 M in HCI, 0.09 M in CL.HC
COOH & 0.1 M in CH,COOH. pH for the solution is
1. Ionization constant of CH,COOH = 10°. What is
the magnitude of K for dlchloroacetlc acid ?
(A)K =125x10% (B)K ,=2.25x107
©)K =375x10* (D)K =5.75x102

A solution of chloroacetic acid, ClCHZCOOH
containing 9.45 grams in 500 ml of the solution has a
pH of 2.0. What is the degree of ionization the acid.
(A) o= 0.09 (B) a=0.05

(C) a=10.07 (D) a=0.15

Which of the following solutions when added to 1L of
a 0.01 M CH,COOH solution will cause no change in
the degree of dissociation of CH ,COOH and pH of
the solution ? K_= 1.6 x 10 for CH ,COOH?

(A) 0.6 mM HCOOH (K,=8x 104)

(B) 0.1 M CH,COONa

(C) 0.4 mM HCI

(D) 0.01 M CH,COOH

100 ml of 0.5M hydrazoic acid (HN,, K =3.6 x 10)
and 400ml of 0.1M cyanic acid (HOCN,
K, =8 x 107) are mixed. which of the following is
(are) true for the final solution?

(A)[H]=10"M

(B)[N,]1=3.6x10°M

(C)[OCN]=64x10°M

(D)[H]=14x10>M

K, values for HA, HB and HD are 10, 107 and 10
respectively. Which of the following will be correct
for decimolar aqueous solutions of NaA, NaB and NaD
at 25°C?

() () < Py (B) GH)p < (PiD

(©) (PH)yp < (PH)yp (D) (PH) iy =
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Q.25

Q.26

Q.27

Q.28

Q.29

Q.30

0.1 M CH;COOH is diluted at 25°C (K, = 1.8 x 10-%),
then which of the following will be found correct

(A) [H] will increase

(B) pH will increase

(C) number of H* will increase

(D) all the above are correct

Degree of hydrolysis for a salt of strong acid and weak
base is

(A) independent of dilution

(B) increases with dilution

(C) increases with decrease in Kb of the bases

(D) decreases with decrease in temperature.

When 0.1 mol arsenic acids (H,AsO,) is dissolved in
1L buffer solution of pH = 8, which of the following
hold good? For arsenic acid K, =2.5 x 10, K,=5x
10°%, K, = 2 x 107", [*<<” sign denotes that the high
concentration is at least more than 100 times the lower
one]

(A) [H,AsO,] << [H,AsO,]

(B) [H,AsO, ] << [HAsO,*]

(C) [HAsO,*] << [H,AsO,"]

(D) [AsO ] << [HAsO ]

Which of the following mixtures will act as buffer ?
(A) H,CO, + NaOH (1.5 : 1 molar ratio)

(B) H,CO, + NaOH (1.5 : 2 molar ratio)

(C) NH,OH + HCI (5 : 4 molar ratio)

(D) NH,OH + HCI (4 : 5 molar ratio)

Which of the following is/are correct regarding buffer
solution ?

(A) It contains weak acid and its conjugate base

(B) It contains weak base and its conjugate acid

(C) It shows large change in pH on adding small amount
of acid or base.

(D) All of the above.

Let the colour of the indicator HIn (colourless) will be
visible only when its ionised form (pink) is 25% or
more in a solution. Suppose HIn (pK_ = 9.0) is added
to a solution of pH = 9.6 predict what will happen.
(Take log 2 =0.3)

(A) pink colour will be visible

(B) pink colour will not be visible

(C) % of ionised form will be less than 25%

(D) % of ionised form will be more than 25%

llT-NEET-Chemistryu_
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A 2.5 gm impure sample containing weak monoacidic
base (Mol. wt. = 45) is dissolved in 100 ml water and

1 th
titrated with 0.5 M HCI when (gj of the base was

neutralised the pH was found to be 9 and at equivalent
point pH of solution is 4.5. Given : All data at 25° C &
log 2 =0.3. Select correct statement(s).

(A) K, of base is less than 10

(B) Concentration of salt (C) at equivalent point is 0.25

M

(C) Volume of HCl is used at equavalent point is 100 ml
(D) Weight percentage of base in given sample is 80%

In which of the following solutions, the solubility of
AgCN will be greater than that in pure water :

GivenK (AgCN)=4x10 €, K (HCN)=5%10"
(A)0.01 M Ag NO, solution

(B) A buffer solution of pH = 12

(C) 0.2 M NH, solution

(D) A buffer solution of pH =5

The solubility of a sparingly soluble salt A By in water
at 25°C = 1.4 x 104 M. The solubility product is
1.1 x 10!, The possibilities are

A)x=1,y=2 B)x=2,y=1
©Ox=1,y=3 D)x=3,y=1

Which of the following are true for an acid—base titration

2

(A) Indicators catalyse the acid base reactions by
releasing or accepting H™ ions.

(B) Indicators do not significantly affect the pH of the
solution to which they are added.

(C) Acid—base reactions do not occur in absence of
indicators.

(D) Indicators have different colours in dissociated and
undissociated forms.

IfK  and K, of H,SO, are 10 and 10°° respectively
then

(A) K, > K, because it is easy to abstract H" from
H,SO, and less easy to abstract H" from HSO, .

(B) K, ,and K , may be measured in acetic acid.
(C)K,, and K , are measured in H,0.

(D) the H" ion conc. 0of 0.01 M H,SO, will be less than
0.02 M.
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Comprehension # 1
4.4 grams of CO, are introduced into a 0.82 L flask con-
taining excess solid carbon at 627°C, so that the equi-
librium

CO,(g) + C(s) = 2CO(g)
is reached.
The density of equilibrium gaseous mixture corre-
sponds to an average molecular weight of 36.
For the above reaction

- P(-() o [CO]2
KP = P(-(): and K(.— [COZ]

[R=0.0821t-atm/mol-K ; C=12,0=16]

Total number of moles of equilibrium gasesous mix-
ture is
A v B = C JL D L

Wz @B O O

K, of the reaction C(s) + CO,(g) = 2CO(g) is
(A)6atm (B)12atm (C)24 atm (D) 15 atm

If in the above problem where actually 1.2 g of solid
carbon present initially, how many total moles of CO,
would have to be introduced initially so that at equilib-

rium only a trace of carbon remained ?
(A)0.25 (B)0.7 (C) 0.6 (D)0.4

Comprehension # 2

Le chatelier's principle

If a system at equilibrium is subjected to a change of
any one of the factors such as concentration, pressure
or temperature, the system adjusts itself in such a way
as to Nulify the effect of that change.

Change of pressure : If a system in equilibrium
consists of gases, then the concentrations of all the
components can be altered by changing the pressure.
To increase the pressure on the system, the volume has
to be decreased proportionately. The total number of
moles per unit volume will now be more and the
equilibirum will shift in the direction in which there is
decrease in number of moles i.e., towards the direction
in which there can be decrease in pressure .

Effect of pressure on melting point : There are two
types of solids :

(a) Solids whose volume decreases on melting, e.g.,
ice, diamond, carborundum, magnesium nitride and
quartz.

Solid (higher volume) = Liquid (lower volume)
The process of melting is facilitated at high pressure,
thus melting point is lowered.

EET - Chemistry ,
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(b) Solids whose volume increase on melting, e.g., Fe,
Cu, Ag, Au, etc.

Solid (lower volume) == Liquid (higher volume)

In this case the process of melting become difficult
at high pressure; thus melting point becomes high.
(c) Solubility of substances : When solid substance
are dissolved in water, either heat is evolved
(exothermic) or heat is absorbed (endothermic).

KCl +aq = KCl(aq) — heat

In such cases, solubility increase with increase in
temperature. Consider the case of KOH; when
this is dissolved, heat is evolved.

KOH +aq = KOH(aq) + heat

In such cases, solubility decrease with increase in
temperature.
(d) Solubility of gases in liquids :
dissolves in liquid, there is decrease in volume. Thus,

When a gas

increase of pressure will favour the dissolution of gas
in liquid.

A gas'X' when dissolved in water heat is evolved. Then
solublity of X' will increase :

(A) Low pressure, high temperature

(B) Low pressure, low temperature

(C) high pressure, high temperature

(D) high pressure, low temperature

Au(s) = Au(()

Above equilibrium is favoured at :
(A) High pressure low temperature
(B) High pressure high temperature
(C) Low pressure, high temperature
(D) Low pressure, low temperature

1
For the reaction, 2 Ny(g) + 2 O,(g) = NO(g)

If pressure is increased by reducing the volume of the
container then :

(A) Total pressure at equilibrium will change.

(B) Concentration of all the component at equilibrium
will change.

(C) Concentration of all the component at equilibrium
will remain same

(D) Equilibrium will shift in the forward direction

Comprehension # 3
If we know the equilibrium constant for a particular
reaction, we can calculate the concentrations in the
equilibrium mixture from the initial ocncentrations.
Commonly only the initial concentration of reactants

are given.
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In a study of equilibrium

H,(g) + 1,(g) =——=2HI(g)

1 mole of H, and 3 mole of I, gave rise at equilibrium
to x mol of HI.

Addition of a further 2 mol of H, gave an additional x
mol of HI. What is x ?
(A) 0.5

(C) 1.5

(B) 1
(D) None of these

In above prolem, what is K, at the temperature of the
experiment.
(A) 1
(©)4

(B) 2
(D) None of these

In a study of equilibrium

250,(g) + O,(g) =——=2S0,(g)

Starting with 2 mole SO, and 1.5 mole O, in 5 litre
flask. Equilibrium mixture required 0.4 mole KMnO,
in acidic medium. Hence K is :

(A)0.2 (B) 5.0

(C) 675.0 (D) None of these

Comprehension # 4

Consider a solution of CH,COONH, which is a salt of
weak acid & weak base.
The equilibrium involved in the solutions are :
CH,COO + H,0 — CH,COOH + OH
NH +H,0 —\NHOH+H‘
H' + OH =—H,0 wi(3)
If we add these three reactions, then the net reaction is
CH,COO + NH,"+ H,0

= CH,COOH + NH,OH
Both CH,COO" and NH," get hydrolysed
independently and their hydrolysis depends on
(i) their initial concentration

K
(ii) the value of K, which is K for CH,COO" and

Kw
K, for NH,".

Since both of the ions were produced from the same
salt, their initial concentrations are same. Therefore

unless & untial the value of K_w and };_w or K and
a b

K, is same, the degree of hydrolysis of ion can't be

same.

To explain why we assume that degree of hydrolysis

of cation and anion is same, we need to now look at

the third reaction i.e., combination of H" and OH ions.

It is obvious that this reaction happens only because

EET - Chemistry ,
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one reaction produced H' ion and the other produced
OH ions. We can also note that this reaction causes
both the hydrolysis reaction to occur more since their
product ions are being consumed. Keep this thing in
mind that the equilibrium which has smaller value of
equilibrium conxtant is affected more by the common
ion effect. For the same reason if for any reason a
reaction is made to occur to a greater extent by the
comsumption of any one of the product ion, the
reaction with the smaller value of equilibrium constant
tends to get affected more.

Therefore we conclude that firstly the hydrolysis of
both the ions ocurs more in the presence of each other
(due to consumption of the product ions) than in each
other is absence. Secondly the hydrolysis of the ion
which occurs to a lesser extent (due to smaller value
of K,) is affected more than the one whose K| is greater.
Hence we can see that the degree of hydrolysis of both
the ions would be close to each other when they are
getting hydrolysed in the presence of each other.

In the hydrolysis of salt of weak acid & weak base :

(A) degree of hydrolysis of cation and anion is different

(B) degree of hydrolysis of cation and anion is same

(C) degree of hydrolysis of cation and anion is different
and they can never be assumed same.

(D) degree of hydrolysis of cation and anion is different
but they are very close to each other when they are
getting hydrolysed in the presence of each other.

For 0.1 M CH,COONH, salt solution given, K,
(CH,COOH) =K, (NH,OH) =2 x 10°.

In this case : degree of hydrolysis of cation and anion
are

(A) exactly same

(B) slightly different

(C) can't say

(D) different but can be take approximatly same

In a solution of NaHCO,, the amphiprotic anion can
undergo ionization to form H' ion and hydrolysis to
form OH ion.

ionization

HCO, + H,0 : CO*+H0
hydrolysis
HCO, +H0:HCO + OH

To calculat pH, suitable approximation is :

(A) [CO] = [H,CO,]

(B) degree of ionization = degree of hydrolysis
(C) both (A) and (B)

(D) neither'A' nore 'B'
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Comprehension #5
Strontium fluoride (SrF,) is a sparingly soluble salt. Let s be its solubility (in mol/It.) in pure water at 25°C, assuming no
hydrolysis of F~ ions. Also, let s, be its solubility (in mol/It.) in 0.1 M NaF solution at 25°C, assuming no hydrolysis of F

ions and no complex formation.
However, it is known that 5 :8,=

10°: 256. Now, answer the following questions.

Q.48 The K.\p value of SrF, at 25°C is :
(A)2.048 x 10 (B) 1.372 x 10°° (C) 1.864 x 10°° (D)2.916 x 10°
Q.49  The mass of NaF to be added to 100 ml solution of 0.0011 M Sr*? ions to reduce its concentration to 2 x 10* M is :
[Assume no hydrolysis of F~ ions]
(A)0.42 ¢ (B) 0.063 g (C)0.021 g (D) 0.084 ¢
1
Q.50  The solubility of SrF (in mol/L) in a buffer solution of pH =5 at 25°C is : [Given : K for HF = 7 X 10-%]
(A) 1.6 x 1073 (B)3.2x10° (C)48x10° (D)6.4x10°
Q.51  Match the following
Column I Column II
(A) Ny(g) + 3H,(g) == 2NH;(g) (t=300°C) (p) An, >0
(B) PCl(g) = PCly(g) + Cly(g) (t = 50°C) @K, <K,
(C) C(s) + H,0(g) = CO(g) + Hy(g) (r) K,, not defined
(D) CH;COOH(() + C,H;0OH () = CH;COOC,H,(() + H,O(() (s) Plmlml P,
Q.52 Column-I Column-II Kp/Ke
(A)A,m+38,m‘=‘- 2ABW (p) (RT)?
(b) Ay, B, = 2AB (a) (RTY
(C)A,+1.5B,  =22AB, (r) (RT)”
(D)AB,(“‘=\AB +0.5B,, (s) (RT) "
Q.53 Column-I Column-II factors affecting forward direction
(A)A, + ,(“M 2AB (p) High temperature

(B)2AB, +B mzAB

2(g) W~ 3(g)

(C) 2AB Exolhermls A 3B

pp<=———7 Mg 2(g)

(q) Low temperature

(r) High pressure

(s) Low pressure
(t) Independent of pressure

Q.54 Column I Column I1
(AK <K, (P) N,+3H,——= 2NH,
(B) Introduction Q) PCIS(g)# PCl(g)+ClL(g) of inert gas at pressure will
decrease the constant concentration of reactants.
(C) Kg is dimensionless (R) 2NO,(g) # N,O,(g)
(D) Temperature increase (S) NH,(g) + HI (g) : will shift the reaction NH,I (s)

I1T-NEET - Chemistry,
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Q.55  Column-I (pH of the resultant solution) Column-II (Exist b/w colour transition
range of an indicator)
(A)200 ml of H,SO, solution (specific gravity 1.225 (P) Phenol Red (6.8 to 8.4)

containing 25% H,SO, by weight) + 800 ml of 0.525M
strong triacidic base X(OH),

(B) 50 ml of 0.1 M HCO, + 50 ml of 0.8 M CO,’ (Q) Propyl red(4.6 to 6.4)
(H,C0.K, =4x107,K, =2x10™) (R) Phenolphthalein (8.3 to 10.1)
(C)50 ml of 0.2 M HA(aq)(K, = 107) + 50 ml of 0.1 M (S) Malachite green (11.4 to 13)

HCl(aq) + 100 ml of 0.13 M NaOH(aq)

NUMERICAL VALUE BASED
Q.56  Find the value of K, for the reaction

H,(g) + I,(g) === 2HI(g) is 50. What is the value of K_

Q.57  The equilibrium constant of the reaction H,(g) + I,(g) == 2HI(g) is 64. If the volume of the container is reduced to one

fourth of its original volume find the value of the equilibrium constant

Q.58  The equilibrium constant (Kp) for the reaction PCl(g) — PCl,(g) + Cl(g) is 16. If the volume of the container is reduced to
one half its original volume find the value of K_for the reaction at the same temperature

Q.59  An unknown compound A dissociates at 500°C to give products as follows -
Alg) == B(g) +C(2) + D(g)

Vapour density of the equilibrium mixture is 50 when it dissociates to the extent to 10%. What will be the molecular
weight of Compound A —
Q.60  Inan equilibrium reaction for which AG® = (), the equilibrium constant K =

Q.61  Calculate the percentage of hydrolysis ina 0.0100 M solution of KCN.(K = 6.2 x 10°")

Q.62  Calculate the ratio of degree of dissociation (a,/c,) when 1 M acetic acid solution is diluted to 100 times. [Given K =10~
M]

Q.63  Dissociation constant for a weak base BOH is 107, calculate the value of pH when it is half neutralized by HCI?
Q.64  Dissociation of H,PO takes place in following steps

Q.65 A solution with pH 2.0 is more acidic than the one with pH 6.0 by a factor of :

IIT-NEET-Chemistryu_
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JEE-MAIN
PREVIOUS YEAR’S

Q.1

Q.2

Q.3

Q4

CHEMICAL EQUILIBRIUM
The equilibrium constant at 298 K for a reaction A + B
—= C+Dis 100. If the initial concentration of all the
four species were 1 M each, then equilibrium concen-
tration of D (inmol L") will be :
|JEE Main-2016]
(1)0.818

(3)1.182

(2)1.818
(4)0.182

Which of the following lines correctly show the
temperature dependence of equilibrium constant, K,
for an exothermic reaction ? |JEE Main-2018]

InK

(1)Band C
(3)Aand D

(2)Cand D
(4)Aand B

5.1gNH SHisis introduced in 3.0 L evacuated flask at
327°C. 30% of'the solid NH,SH decomposed to NH, and
H,S as gases. the K of the reactionat 327°C is (R=0.082
L atm mol™' K!, Molar mass of S =32 g mol ™', molar mass
of N=14 gmol )

|JEE Main - 2019(January)]|
(2) 1 x 10* atm?

(4)0.242 atm?

(1)0.242 x 10 atn??
(3)4.9 % 107 atm?

For the chemical reaction X =Y , the standard
reaction Gibbs energy depends on temperature T (in

K)as A,G(inkJmol ™) = 120_%T _

The major component of the reaction mixture at T is:
|JEE Main-2019(January))|

(HYifT=300K
3)XifT=350K

)Y ifT=280K
@) XifT=315K

IIT-NEET-Chemistryu_

Q.5

Q.6

Q.7

Q.8

11T -] EE
UILIBR I M

Consider the reaction
N,(g) +3H, (g) = 2NH,(g)
The equilibrium constant of the above reaction is K. If
pure ammonia is left to dissociate, the partial pressure
of ammonia at equilibrium is given by (Assume that
Py, << P, atequilibrium)

|JEE Main-2019(January))|

l 33"21(:‘0‘2})2 2 KIPQPQ
M 16 @ 16

3 KIp“‘ZPZ " 33e2Kl':ZP2
3) 2 “) 2

Consider the following reversible chemical reactions:
A(g)+B(g) === 2AB(g) = . (1)

6AB(g) === 3A(9)+3B,(® = .. )

The relation between K| and K, is
|JEE Main-2019(January)|

1
(DK K, =3

K, =K"

Q)K,= K’
@K K,=3

Ina chemical reaction A + 2B¢'—K__>2C + D, the initial

concentration of B was 1.5 times of A but the equilibrium
concentrations of A and B were found to be equal. The
equilibrium, constant(K) for the aforesaid chemical
reaction is |JEE Main-2019 (January))|
(A)4 (B)16

(C)1/4 D)1

Two solids dissociate as follows
A(s)&==B(g)+C(g);Kp =x atm®
D(s)&—=C(g)+E(g);Kp, =y atm?

The total pressure when both the solids dissociate
simultaneously is |JEE Main-2019(January)|

(A) Jx+y atm
(B)?.( x+y)atm
(C) (x+y)atm

(D) x* +y? atm

A E 1P s
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Q.9

Q.10

Q.11

Q.12

Q.13

The value of KP/Kc for the following reactions at 300 K

are respectively: [JEE Main-2019 (January)]|

(At 300 K, RT = 24.62 dm? atm mol™")

N,(g) +O,(g) =2NO(g)

N,0, (2)=2NO,(g)

N,(¢) + 3H, (¢) = 2NH,(g)

(1) 1, 24.62 dm® atm mol ™', 606.0 dm® atm? mol >

(2) 1, 24.62 dm® atm mol™', 1.65 dm™® atmmol?

(3) 1,4.1x102 dm™ atm mol, 606.0 dm° atm? mol 2

(4) 24.62 dm® atm mol™', 606.0 dm°® atm? atm? mol 2,
1.65x103 dm® atm > mol®

For the following reactions, equilibrium constants are
given : [JEE Main-2019 (April)|

S(s) + O, (g) == SO,(g); K, =10%

25(s) + 30,(g) == 2S0,(g); K, =10

The equilibrium constant for the reaction,

250, (g) + O, (g) ==2S0, (g) is :

(1) 10 (2) 10’
(3) 10% (4) 107

The INCORRECT match in the following is :

[JEE Main-2019 (April)|
(1) AG°<0,K<1 2)AG°<0,K=1
3)AG°>0,K<1 (4)AG°<0,K>1

In which one of the following equilibria, K # K ?
[JEE Main-2019 (April)|

(1) NO,(g) +SO,(g) = NO(g) + SO,(g)

(2) 2 Hi(g) = H,(g) + L(g)

(3) 2NO(g) = N,(g) + O,(2)

(4) 2C(s) + 02(g) = 2 CO(g)

For the reaction,

250,(g) + O,(8) = 280,(g),

AH = —57.2kJ mol™" and

K =1.7x10"

Which of the following statement is INCORRECT?

[JEE Main-2019 (April)|

(1) The equilibrium constant is large suggestive of
reaction going to completion and so no catalyst is
required.

(2) The equilibrium will shift in forward direction as
the pressure increase.

(3 ) The equilibrium constant decreases as the
temperature increases.

(4 ) The addition of inert gas at constant volume will
not affect the equilibrium constant.

IIT-NEET-Chemistryu_

Q.14

Q.16

Q.17

[ -JnEE
UILIBRIUM

For the reaction, 2H,(g) + 2NO(g) — N,(g) + 2H,0(g);

the observed rate expression is, rate = k [NOJ*[H,].
[JEE Main-2020 (January)]

(1) k,[N,]IN,0] (2) k,[N,][H,0F /[NOJ

(3) k,[N,][H,0], (4) k,[N,][H,0

In the Figure shown below reactant A(represented by
square) is an equilibrium with product B (represented
by circle). The equilibrium constant is :

[JEE Main-2020 (January)]

0% O

o0, ©

O

15 e,
(1)4 (2)8
31 4)2

If the equilibrium constant for A =—— B + C s
KLQ and that of B+ C —=P is Kf?, fhe

equilibrium constant for A =—— P is
[JEE Main-2020 (September)]
) /(2 M, k@
(l) ch /ch (2) ch +Keq

2) (1) M (2)
(3) ch _ch (4) ch ch

For the equilibrium A —— B, the variation of the

rate of the forward (a) and reverse (b) reaction with
time is given by [JEE Main-2020(September)]|

A
N \a
% § -
q P 1equlllbr1um
M3s 3
—>Time i
A
N\ a
s 8 P
5 P equilibrium
@Es b
—> Time ¢
A
AN 2
G =
© .S s
o5 equilibrium
3 53
~ 2
—>Time =
4
e g
o2 quunhbrlum
@53
—
—> Time

e
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Q.18

Q.19

Q.20

Q.21

Q.22

Q.23
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Forareaction X + Y — 2Z,1.0 molofX,

1.5 mol of Y and 0.5 mol of Z were taken ina 1 L
vessel and allowed to react. At equilibrium, the
concentration of Z was 1.0 mol L'. The equilibrium

constant of the reaction is % . The value of x
is . [JEE Main-2020 (September)]|

Consider the following reaction :
N,O,(g) = 2NO, (g); AH’ =+ 58 kJ
For each of the following cases (a, b), the direction in
which the equilibrium shifts is :
[JEE Main-2020 (September)]|
(a) Temperature is decreased
(b) Pressure is increased by adding N, at constant T.
(1) (a) Towards product, (b) towards reactant
(2) (a) Towards reactant, (b) no change
(3) (a) Towards reactant, (b) towards product
(4) (a) Towards product, (b) no change

The value of K _ is 64 at 800 K for the reaction
N,(g) + 3H, (g) =— 2NH, (g)

The value of K. for the following reaction is

NH;(g)\:‘%Ng(gH%Hz(g)

[JEE Main-2020 (September)|
(1) 1/8 (2) 1/64
38 (4) 1/4

For the reaction

Fe,N(s) + %Hz(g) = 2Fe(s) + NH,(g)

[JEE Main-2020 (September)|
(DK, =K (RT)'2 (2) K. =K (RT)
B K. =K, (RT)"” (4) K. =K (RT) 12

How many statement are correct about the effect of
addition of catalyst at constant temperature.

[JEE Main-2020 (September)]|
(1) The equilibrium constant will remains constant
(2) H of the reaction will remains constant
(3) K, and K, will increase up to same extent
(4) equilibrium composition will change

In an experiment starting from 1 mol C,H,OH, 1 mol
CH,COOH and 1 mol of H,0, the equilibrium mixture
on analysis shows that 50% of acid was esterified; what
will be K. =?

[JEE Main-2020 (September)]|

EET - Chemistry
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Q.24  Which of the following salts is the most basic in aqueous
solution ? [JEE Main-2018]
(1) CH,COOK (2) FeCl,

Q.25

Q.26

Q.27

Q.28

Q.29

(3) Pb(CH,COO), (4) AI(CN),

An alkali is titrated against an acid with methyl orange
as indicator, which of the following is a correct

combination ? [JEE Main-2018]
Base Acid End point

(1) Strong Strong Pinkish red to yellow

(2) Weak Strong Yellow to pinkish red

(3) Strong Strong Pink to colourless

(4) Weak Strong Colourless to pink

An aqueous solution contains 0.10 M H,OS and 0.20
M HCIL. If the equilibrium constants for the formation
of HS™ from H,S is 1.0 x 107 and that of S* from HS
ions is 1.2x10 " then the concentration of S* ions in

aqueous solutionis : [JEE Main-2018|
(1) 3x10% (2) 6x10*
(3) 5x10°" (4) 5x10°%

A aqueous solution contains an unknown concentration
of Ba**. When 50 mL of a 1 M solution of Na,SO, is
added, BaSO just begins to precipitate. The final
volume is 500 mL. The solubility product of BaSO 4 is
the original concentration of Ba*'?

[JEE Main-2018]
(1)2x10°M
2)1.1 x10°M
3)1.0x10°M
4)5x10°M

A mixture of 100 m mol of Ca (OH), and 2 g of sodium
sulphate was dissolved in water and the volume was made
upto 100 mL. The mass of calcium sulphate formed and
the concentration of OH™ in resulting solution, respectively
are (Molar mass of Ca (OH),, Na,SO, and CaSO, are 74,
143 and 136 g mol ' respectively; K, of Ca (OH),, is
5.5 x10°%) [JEE Main-2019 (January)|
(1)1.9¢g,0.28 mol L

(2)13.6 g,0.28 mol L !

3)1.9g,0.14 mol L !

(4)13.6 g,0.14 mol L !

IfK  of Ag,CO, is 8 x 10 12, the molar solubility of
Ag,CO,in 0.1 M AgNO, is :

[JEE Main-2019(January)|
(1)8x 10" M
2)8x10"M
3)8x10""M
4)8x 10" M
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Q.30

Q.31

Q.32

Q.33

Q.34

Q.36

20 mL of 0.1 M H,SO, is added to 30 mL of 0.2M NH,OH
solution. The pH of the resultant mixture is [pk, of

NH,0H=4.7] [JEE Main-2019 (January)|
1)s5.2 (2)9.0
(3)5.0 (4)9.4

The pH of rain water is approximately

[JEE Main-2019 (January)|
)75

(4)6.5

(1)5.6
(3)7.0

If solubility product of Zr,(PO,), is denoted by KSP and
its molar solubility is denoted by S, then which of the
following relation between S and K, is correct

[JEE Main-2019 (April)]
1/9
K,
S=| 22
M (929]

K 1/7
S=| 2
@ (216]
K 1/6 K 177
S=| —2 S=[—2
) [144J “ [6912]

The molar solubility of Cd(OH), is 1.84 x 10° M in
water. The expected solubility of Cd(OH), in a buffer
solution of pH =12 is :

[JEE Main-2019 (April)]
(1)6.23 x 10" M
(2)1.84 x10°M
249
) Txa
(4)249 x10"M

x10°M

What is the molar solubility of AI(OH), in 0.2 M NaOH
solution ? Given that, solubility product of AI(OH),

=24x102%: [JEE Main-2019 (April)]
(1)12 x 10723 (2) 12 x 102!
3)3x10" 4)3x102

The pH of a 0.02M NH,C1 solution will be [given
Kb( NH,OH )= 10 and log2= 0.301]

[JEE Main-2019 (April)]
(2)5.35
(4) 2.65

(1)4.65
(3)4.35

Two solutions, A and B, each of 100 L was made by
dissolving 4g of NaOH and 9.8 g of H,SO, in water,
respectively. The pH of the resultant solution obtained
from mixing 40 L of solution A and 10 L of solution B
is

[JEE Main-2020 (January)]|

lIT-NEET-Chemistryu_

Q.37

Q.38

Q.39

Q.40

]E [rim-ynrkEE
UILIBRIUM

3g of acetic acid is added to 250 mL of 0.1 M HCl and
the solution made up to 500 mL. To 20 mL of this solution

1
5 mL of 5 M NaOH is added. The pH of'the solution is.

[JEE Main-2020 (January)|

[given: pKa of acetic acid = 4.75, molar mass of acetic
acid = 60g/mol, log3 = 0.4771]

Neglect any changes in volume.

The strength of an aqueous NaOH solution is most

accurately determined by titrating : (Note : consider

that an appropriate indicator is used)

[JEE Main-2020 (January)]|

(1) Aq. NaOH in a volumetric flask and concentrated
H,SO, in a conical flask

(2) Aq. NaOH in a burette and aqueous oxalic acid in a
conical flask

(3) Aq. NaOH in a pipette and aqueous oxalic acid in a
burette

(4) Aq. NaOH in a burette and concentrated H,SO, in
a conical flask

The stoichiometry and solubility product of a salt with
the solubility curve given below is, respectively:
[JEE Main-2020 (January)]|

B

£2

-

=
1 2 3
[X]/mM

(1) X,Y, 2 x10° M3
(2) XY, 2 x 10°° M3
(3) XY, 4 x 107 M3
(4) XY,, 1 x10°° M?

For the following Assertion and Reason, the correct
option is :
[JEE Main-2020 (January)]|
Assertion : The pH of water increases with increase in
temperature.
Reason : The dissociation of water into H" and OH ™ is
an exothermic reaction.
(1) Assertion is not true, but reason is true.
(2) Both assertion and reason are false.
(3) Both assertion and reason are true, but the reason is
not the correct explanation for the assertion.
(4) Both assertion and reason are true, and the reason
is the correct explanation for the assertion.
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Q.41

Q.42

Q.43

Q.44

The K| for the following dissociation is 1.6 x 10°°
[JEE Main-2020 (January)]

Q.45

PbCl,(s) == Pby;,

(aq) T 2C1,

(aq)
Which of the following choices is correct for a mixture
0f 300 mL 0.134 M Pb(NO,), and 100 mL 0.4 M NaCl?
(HQ=K,
2)Q>K,
(3) Not enough data provided
W=k Q.46
The solubility product of Cr(OH), at 298 K is 6.0 x
107! The concentration of hydroxide ions in a saturated
solution of Cr(OH), will be:

|[JEE Main-2020 (January)]

For the following Assertion and Reason, the correct
option is

Assertion (A): When Cu (II) and sulphide ions are
mixed, they react together extremely quickly to give a
solid.

Reason (R): The equilibrium constant of Cu?"(aq) +

Q.47

S*(aq) = CuS(s) is high because the solubility

product is low.

[JEE Main-2020 (September)]|
(1) (A) 1s false and (R) is true.
(2) Both (A) and (R) are true but (R) is not the
explanation for (A).
(3) Both (A) and (R) are true and (R) is the explanation
for (A).
(4) Both (A) and (R) are false.

Q.48

100 mL of 0.1 M HCl is taken in a beaker and to it 100
mL of 0.1 M NaOH is added in steps of 2 mL and the
pH is continuously measured. Which of the following

graphs correctly depicts the change in pH?
[JEE Main-2020 (September)]

[ri-ynrEE
UILIBRIUM

An acidic buffer is obtained on mixing
[JEE Main-2020 (September)]
(1) 100 mL of 0.1 M HCl and 200 mL of 0.1 M NaCl
(2) 100 mL of 0.1 M HCl and 200 mL of 0.1 M CH,COONa
(3) 100 mL of 0.1M CH,COOH and 100 mL of 0.1 M
NaOH
(4) 100 mL of 0.1 M CH,COOH and 200 mL of 0.1 M
NaOH

A soft drink was bottled with a partial pressure of CO,
of 3 bar over the liquid at room temperature. The partial
pressure of CO, over the solution approaches a value
of 30 bar when 44 g of CO, is dissolved in 1 kg of
water at room temperature. The approximate pH of the
soft drink is x 107N

[JEE Main-2020 (September)]
(First dissociation constant of H,CO, = 4.0 x 107; log
2 = 0.3; density of the soft drink =1 g mL")

If the solubility product of AB, is 3.20 x 10°'' M?, then
x 10~ mol
L-'. [Assuming that neither kind of ion reacts with
[JEE Main-2020 (September)]

the solubility of AB, in pure water is
water]

Arrange the following solutions in the decreasing order
of pOH
[JEE Main-2020 (September)]|
(A) 0.01 M HCI
(B) 0.01 M NaOH
(C) 0.01 M CH,COONa
(D) 0.01 M NaCl
(1) (B)>(C)>(D)>(A)
(2) (A)>(D)>(C)>(B)
(3) (A)>(C)>(D)>(B)
(4)(B)>([D)>(C)>(A)

JEE-ADVANCED

pH 7 PREVIOUS YEAR’S
pE7 CHEMICAL EQUILIBRIUM
(1) 2) Q.1 The thermal dissociation equilibrium of CaCO,(s) is
T T studied under different conditions.
—_ —

pH 7

3) 4)

Vol. of NaOH Vol. of NaOH
— P

IIT-NEET-Chemistryu_

CaCO,(s) == CaO(s) + CO,(g)

For this equilibrium, the correct statement(s) is (are) :
[JEE Advanced-2013]

(A) AH is dependent on T

(B) K is independent of the initial amount of CaCO,

(C) K is dependent on the pressure of CO, ata given T

(D) AH is independent of the catalyst, if any

A
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Paragraph for Question no.2 to 3
Thermal decomposition of gaseous X, to gaseous X
at 298 K takes place according to the following
equation:
X, (8) ==2X(g)

The standard reaction Gibbs energy, G’ of this
reaction is positive. At the start of the reaction, there
is one mole of X, and no. X. As the reaction proceeds,
the number of moles of X formed is given by f. Thus,
ﬂcqulllbrium is the number of moles of X formed at
equilibrium. The reaction is carried out at a constant
total pressure of 2 bar. Consider the gases to behave
ideally. (Given: R = 0.083L bar K' mol™)

|[JEE Advanced-2016]

The equilibrium constant K, for this reaction at 298

K, in terms of is

equilibrium’

Sﬂ equilibrium
O

equilibrium

8ﬂ ci;mllbrium
e —

equilibrium

4ﬂei,.,,/,bn».m,
© 2B i
4ﬁezthhrium
Y —
The INCORRECT statement among the following, for
this reaction, is
(A) Decrease in the total pressure will return in
formation of more moles of gaseous X
(B) At the start of the reaction, dissociation of gaseous
X, takes place spontaneously

(C) ﬂcqu:llbrium = 0'7
(D)K, <1

For the following reaction, the equilibrium constant K

at298 Kis 1.6 x 10"

Fe (aq) + S (aq) = FeS(s)

When equal volumes of 0.06 M Fe** (aq) and 0.2 M S*
(aq) solutions are mixed, the equilibrium concentration

of Fe**(aq) is found tobe Y x 107 M. The value of Y is
[JEE Advanced -2019]

E E T - Chemistry |

Q.5

[ -

Bat 1000 K. At time t', the
temperature of the system was increased to 2000 K and

Consider the reaction A=

the system was allowed to reach equilibrium.
Throughout this experiment the partial pressure of A
was maintained at | bar. Given below is the plot of the
partial pressure of B with time. What is the ratio of the
standard Gibbs energy of the reaction at 1000 K to that
at 2000 K? |[JEE(Advanced) - 2020]

115
100

50~

Partial Pressure of B (bar)

t time

IONIC EQUILIBRIUM

Q.6

Q.7

Q.8

In 1 L saturated solution of

AgCl [K,(AgCl) = 1.6 x 107, 0.1 mole of CuCl
[Kp(CuCl) = 1.0 x 10-°] is added. The resultant
concentation of Ag” in the solution is 1.6 x 10*. The
[JEE-2011]

value of "x" is :

The solubility of a salt of weak acid(AB) at pH 3 is
Y x 10* mol L"'. The valueof Yis
(Given that the value of solubility product of
AB (Kw)=2 % 107'° and the value of ionization constant
of HB(K ) =1 x 10°%)

[JEE Advanced-2018]

5.00 mL of 0.10 M oxalic acid solution taken in a
conical flask is titrated against NaOH from a burette
using phenolphthalein indicator. The volume of NaOH
required for the appearance of permanent faint pink
color is tabulated below for five experiments. What is
the concentration, in molarity, of the NaOH solution ?

[JEE(Advanced) - 2020]

Exp. No. Vol. of NaOH(mL)
12.5
10.5
9.0
9.0

9.0
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Q.9

Q.1(3)

Q.11(2)
Q.21 (1)
Q.31 (4)
Q.41 (3)
Q.51 (4)
Q.61 (3)
Q.71 (2)
Q.81 (3)
Q.91 (2)

A solution of 0.1 M weak base (B) is titrated with 0.1 M
of a strong acid (HA). The variation of pH of the
solution with the volume of HA added is shown in the
figure below. What is the pK  of the base? The
neutralization reaction is given by B+HA — BH+A".

|[JEE Advanced - 2020]

P
=)

pH

o s O >®

0 2 4 6 8§10 12"
Volume of HA(mL)

]E [rr-JrklkE
UILIBRIUM

Q.10  An acidified solution of 0.05 M Zn*" is saturated with
0.1 M H,S. What is the minimum molar concentration
(M) of H" required to prevent the precipitation of
ZnS ? Use K_ (ZnS)— 1.25 x 10 and
Overall dls%omatlon constant of H,S, K = KK,
=1x 10% |[JEE Advanced 2020]

Answer Key

EXERCISE-l |

Q2(2) Q3@ Q42 Q54

Q12(3) QI3(1) Q.14(4) Q.15(2)
Q.22(2) Q23(3) Q24(2) Q2503
Q32(3) Q334 Q3412 Q3503
Q42(1) Q43(1) Q.44(2) Q45(2)
Q52(1) Q534 Q54(1) Q5514
Q.62(2) Q63(3) Q.64(1) Q.65(4)
Q723 Q73(3) Q74(1) Q.75
Q.82(3) Q83(2) 0Q.84(2) 0Q.85(2)
Q92(2) QI93(3) Q944 QI5(2)

Q6(l) Q7(4) Q84 QIB) Q10D
Q.16(1) Q17(2) QI8() Q.19(3) Q.20(2)
Q26(3) 0Q27(1) Q28(1) Q29(1) Q.30(3)
Q36(4) 0Q37(2) Q384 Q393) Q.40(2)
Q46(4) Q47(2) Q48(1) Q49(3) Q.50 (4)
Q56(3) Q.57(1) Q58(2) Q59(4) Q.60 (2)
Q.66(2) Q67(3) Q.68(4) Q.69(2) Q.70(1)
Q76(3) Q77(4) Q782) Q19(1) Q.80 (2)
Q86(2) Q.87(2) Q88(1) Q.89(1) Q.90 (3)
Q96(3) QI7(4) QI8(2) QI99(2) Q.100(3)

Q.101 (3) Q.102(3) Q.103(3) Q.104(3) Q.105(1) Q.106(2) Q.107(1) Q.108(2) Q.109(3) Q.110(3)
QI (4) Q.I2(1) QII3(3) Q.I14(2) Q.115(4)
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Q.1 (1) Q.2 (2) Q34) Q4 (1) Q.5 (1) Q6 (2) Q.7(1) Q.8(2) Q.9 (2) Q.10 (3)
QI1(2) QI2(1) QI3(2) Q144 QI53) Q.I16(2) Q17(3) Q.IA8(1) Q.19(1) Q.20(2)
Q21 (4) Q22(1) Q23(1) Q24(1) Q25(1) Q26(3) Q27(2) Q28((12) Q29(2) Q30(D
Q31(1) Q32(4) Q3312 0Q34(2) Q353) 0Q36(1) Q374 Q38(1) Q39(1) Q.40()
Q41 (3) Q42(4) Q43(1) Q44(3) Q45(2) Q46(4) Q47(3) Q48(1) Q49(4) Q.50(3)
Q51(3) Q52(1) Q53(1) Q544 Q55(3) 0Q56(2) Q57(33) Q58(3) Q59(2) Q.60(2)
Q61(1) Q624 Q63(3) Q64(2) Q65(1) Q66(4) Q.67(2) Q683) Q694 Q.7003)
Q71 (1) Q72(2) Q734 Q744 QI512) Q764 Q7T7(1) QI83) Q793 Q.80(1)
Q81(4) Q82(33) Q83(1) 0Q.84(3) Q.85(3) Q86(1) Q87(1) Q884 Q.89(1) Q.90(3)
EXERCISE-III
Q.1 (A0 Q.2 (A,C) Q.3 (A,B,O) Q.4 (C,D) Q.5(B,0)
Q.6 (C,D) Q.7 (B,C) Q.8 (C,D) Q.9 (C,D) Q.10 (C,D)
Q.11 (B,C,D) Q.12 (C,D) Q.13 (A,0) Q.14 (A,B,C) Q.15 (B, D)
Q.16 (A, B, C) Q.17 (B, C) Q.18 (B),(C),(D) Q.19 (A, D) Q.20 (A,B,C)
Q.21 (A,B,C) Q.22 (A, C, D) Q.23 (A, B) Q.24 (A, ©) Q.25 (B, C)
Q.26 (B, C, D) Q.27 (A, D) Q.28 (A, B, C) Q.29 (A,B) Q.30 (A, D)
Q.31 (B, ©) Q.32 (C,D) Q.33 (A,B) Q.34 (B.D) Q.35 (A, B)
Q36(B) Q.37(A) Q.38(B) Q39(D) Q40(C) Q.41(AB) Q42(C) Q43(C) Q44(B) Q.45(D)
Q.46 (A) Q47(C) Q.48(A) Q.49(C) Q.50 (B)
Q51 (A)q,sB)p;(C)ps(D)r Q.52 A—p; B—>q; C—s; Dor
Q.53 A—p,t; B—q,1;C—q,s Q.54 (A) > PR,S; (B) > P.Q,R.S; (C) > P.QRS; (D) > Q
Q.55 A-S, B-S, C-Q
Q.56 [50] Q.57[64] Q.58[16] Q.59[120] Q.60[1] Q.61[4.0%]Q.62[10] Q.63[9] Q.64 [3]
Q.65 10,0001
EXERCISE-IV

JEE-MAIN
PREVIOUS YEAR’S
Q.1(2) Q2(4) Q.3 (1) Q.4(4) Q.5(1) Q.6 (3) Q.7(1) Q.8(3) Q.9(2) Q.10 (3)
QII(l) QI2(4) QI3(1) Q.14(22) QI54) Q164 Q.17(2) Q.I8[16] Q.19(2) Q.20(1)
Q21(1) Q22[3] Q23[3] Q24(1) Q25(2) Q26(1) Q27(2) Q28(1) Q29(3) Q.30(2)
Q31(1) Q32(4) Q334 Q344 Q3512 Q.36[10.60t0 10.60] Q.37[5.22 to 5.24] Q.38 (2)
039(3) Q40(2) Q41(2) Q42[4] Q43(3) Q44(1) Q45(2) Q46[37] Q47[02] Q.48(2)
JEE-ADVANCED
PREVIOUS YEAR’S
Q1(ABD)Q2(B) Q3(C) Q.4[8.920r8.93] Q.5[0.25] Q.6]7] Q.7[447] Q.8[0.11]
Q.9[2.30 TO 3.00] Q.10 [0.20]
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[EXERCISE (Solution)

\ EXERCISE-I

Q.1 3) Q11 (2
When rate of forward reaction is equal to rate of A+2B —C+3D
backward reaction the reaction is said to be in "
equilibrium. K = [pC] [pD]) _ 0.30%x0.50x0.50x0.50 ~18.75
[pA][pB] 0.20x0.10x0.10
Q2
Atequilibrium, the rate of forward & backward reaction Q.12  (3)
become equal. Q.13 (1)
PCl; # PleFCl,
[(HI] = 64gm ~025 2" 0o 0
¢ @ 128x2litre 2x60  2x40 2x40
Q4 ) 100 100 100
Volume of container =2 litre.
Qs @ 2x40 _ 2x40
Q.6 (1) K = M -0.266
As we increase the concentration of substance, then 2x60
speed of the reaction increases 100x2
Q14 @
Q.7 (4) . — An
Equilibrium constant for the reaction Unitof By =lstm)
) [C] Unitof K, =(mole/litre)*
3A+2B # Cisk = 3 =
[AT[BJ =[mole/litre]’ =0
Q8 @ Q15 (2
Suppose 1 mole of A and B each taken then 0.8 mole/ ForA+B — C+D
litre of C and D each formed remaining concentration
of Aand B will be (1 -0.8)=0.2 mole/litre each. K = (€] [D] 0.4x1 _
[CI[D] _0.8x08 _, [A][B] 05x08
C[A][B] 02x02
[A][B] x 016 (1)
Q9 ) _[Peo TP, ] _ [0.41x[0.2]
A+¥B <= C+D T L Y5
Initial conc. 8, 8 017
After T time conc. (4-2) 4-2) Given, CaCO,(s)—2—CaO(s)+CO,(g) T
2 2
C(s)+CO,(g) == 2CO(g)
o [C][D] 2x2 8 .
Equilibrium constant = m %2 Kop. = [pCOT’ el = =
: [CO]’p = y[Kp, xKp,]
Q.10 (D) pLO,
1 ——e
Forreaction A+2B —— C pCO=\/[8><10"2 <2] =\/16x10"2 —4x10" = 0.4
[C] 0.216

“[AIBF  0.06x0.12x0.12
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Q.18

Q.19

Q.20

Q.21

Q.22
Q.23
Q.24

Q.25

Q.26

Q.27

Q.28

Q.29

)
HZ(EF +CO’(E) ~ CO(g) +H O(])
Initial conc. 1 1 0
0
At equili (1-x) (1-x) 5
X
_PcoPuo _ X.X _ x?

’ Py, -Pco, (1-x)1-x) (1-x)’
(©)
K [Pw] 4x4 _ 3

e, ] 2
@
CaCO ;) —— CaO + CO,,,
E =R,

Solid molecule does not have partial pressure so in
calculation of K, only Py, is applicable.

M
n,=n, then K, =K,
where n, =no. of moles of product

n_ = no. of moles of reactant.

@

(€)

(03

K, = K.(RT)*® When An=2-(2+1)=-1 i.e.
negative = K <K_

(©)

K, =K., (RT)"; An=2-2=0
(€)

An=2-1=1

K, =K (RT)

(D

k, =k (RT)™

An=3-2=1; k, >k,

(M
K, =K.RT)*; An=2-4=-2
K, =6x107x(0.0812x773)™

=L~W= 1.5%x10°°
P (0.0812x773)

()
Those reaction which have more value of K proceeds
towards completion

IIT-NEET-Chemistryu_

Q.30

Q.31

Q.32

Q.33

Q.34

Q.35

Q.36

[1T-)EE
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©)
For this reaction there is no change in equilibrium
constant by change of volume.

4
K, is a characteristic constant for the given reaction
(€)
__ [50] _[S0,7[0,] 4 _ 1
1= 2 and. By =T o g g2 T g2
[SO,][0,] [SO;] K]
C)

K, for H,+I, —= 2HI is 50

K., for2HI = H#L
T -
K 50

@

1
K'=K"; Hence n =5

VK

K =K"”

©))
2NO, — 2NO+O0,

K=1.6x10"
1
NO+502 =—=NO,
Reaction (ii) is half of reaction (1)
_[NOT[O,]
[NO,J’
__ [NO,]
[NO][0,]"
On multiplying (1) and (i1)
[NOT’[O, L
[NO,T*
_[NOJ[O,]” _ 1
[NO, ] K'
1 1

KxK =—:
K

[NO, ]
“[No][0,]1”

KxK =

@
Kl for I\I2 +3H2 # ZNH3

1 3
K for NH} _— EN2+EH3
N, 1[H, 2
[NH,]

K xK, = NET
T IN[H,T

1K=

1
K, K

K, xK, =
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Q37 (@ Q46 (@
K _AHL-H] NHHS == NH,, +HS,,
A0 o K, R TxT, a 0.5atm
AH =tve for the reaction a—x 0.5+x X
Q.38 “4) Total pressure =(.5+2x =0.84
1y 43 ie, x=0.17
NH3;<2N3+2H2 e it B
. 5 » = P, -Prs =0.1139 =(0.67).(0.17) =0.1139
73 e 1 S BV DY
g NH, Rt ety tea s Q47 ()
NH
s o
For this reaction A, is negative & Af is positive so
) o 1 it take forward by decrease in temperature.
So for dissociation™ 72—
c
39 (3 o - . . o
Q ©) According to Le-chatelier principle when
__[HS] K. = [HBr] concentration of reactant increases, the equilibrium
COHL0S,07 0 T [Hy] (B shift in favour of forward reaction.
_HBrP x[S,]7 K, _ Q50 (9
7 [Br]x[H,S] * K, . We know that
.40 2 1
8.41 E_?,; P become EP & V bcome 2V so,
[NO,J’  4x(0.05) 1
K == =22 —4x0.05=0.2 SPx2V =PV =nRT
[NO,] = 005 2
Q42 (1) So there is no effect in equation
22
—x3.2=0.704 Q51 4
100 Equilibrium constant depends upon temperature
atequil. moles of HI=3.2 - 0.704 =2.496
Q52 (1)
Q43 (1) According to Le-Chatelier principle exothermic

PCls(g) = PCl;(g)+ Cl,(g)
For this reaction Ap=2-1=1

reaction is forwarded by low temperature, in forward
direction number of moles is less, hence pressure is
high.

Value of A, is positive so the dissociation of PCl;

take forward by decrease in pressure & by increase Q53 @

Equilibrium constant changes with temperature,
pressure and the concentration of either reactant or
product.

e Q54 (1)

N, + 0, — 2NO; Q cal
The above reaction is endothermic so for higher

in pressure the dissociation of PCls decrease.

Q44 (2

Normal molecular weight

experiment al molecular wt.

NH,Cl —> NH, + HCI

) nor.mol.wt . production of NO, and the temperature should be high.
-~a =1 ..Experimental Molecular wt = _—
Q45 (2 Q55 @
According to Le-chatelier’s principle.
20 20
_[PCI0[CL,] 100 || 100 Q.56 ()
< ecl] 80 At low pressure, reaction proceeds where volume is
100 increasing. This is the favourable condition for the
reaction. PCl; —— PCl; + Cl, .
0.2x0.2 0.04
=—=—=0.05

Q38 (2
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Q.59
Q.60

Q.61

Q.62

Q.63

Q.64

Q.65
Q.66

Q.67

Q.68

Q.69

Q.70

Q.71

Q.72
Q.73

Q.74

Q.75

(4) HCIO, + H,0 — H,0" + ClO;
()

Those substance accept the proton are called Bronsted
base and which is donate the proton are called Bronsted
acid.

HCO3 + H* —— H,CO; Bronsted base.

HCO; =—— H" + CO;~ Bronsted acid.
3)

Because it is a electron pair acceptor it’s central atom
have a vacant d-orbital

2

The basic character of hydride decreases down the
group.

(3) H;PO, =l \ H* 4+ H,PO;
H,pO; =2 H* 4 HPO,"
HPO;" o NS ) e
()

On increasing oxidation number Acidic strength
increases.

@
@
According to Bronsted principle HNO; is acid they

give g+ in aqueous solution and form NOj .

(€)
@

@

For pure water [H*]=[0H ], K, =10""s

(h

Because pure water has a 7 pH.

@

CH;COOH + HF —= CH,COOH ; + F~ . HF gives
g+ tothe CH;COOH . So itisa conjugate base of HF

(3) H,S0, = H* + HS0j; .

—

H,PO;

- 2= 1
(3) Conjugate acid H" + HPO4 action.

(D

Conjugate acid is obtained from the base by gain of
H" -
@

HCI 1s a strong acid its conjugate base means ¢y~ is
a weak base

llT-NEET-Chemistryu_

Q.76
Q.77

Q.78

Q.79

Q.80

Q.81

Q.82

Q.83

Q.84

Q.85
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(3) pH =4 means; [H']=10"* mol

@

103 ; KOH will give [0OH " ]=1072M
pOH =2

pH +pOH =14 , pH =14 -2 =12

()

(1) [OoH 1=107>M; pOH =2
pH + pOH =14 ; pH =14 — pOH
pH=14-2=12

()

N >
W:O.Ol N HCI ([H ]=102M; pH =2
[0H]=10"M for NaOH
pH+pOH =14 ; pH =14 -2 ;pH =12
(€)
H,0 —— [H"][OH ]
HCl —— [H"] [CI]

Total [H*1=[H 1,0 +[H 1y =107 +107°
=107[1+107"]

11
10

[H']=10"x

1
pH —log[H]——lo&(lO +ﬁ] pH=6.958

(3) H,S0, ionized in two step
()

[H']=2x1072M

pH =—log [2x107%];

pH =1.7 i.e.inbetween | and 2.

@

@
107°M HCI =107 M[H*]. But pH 10 because
solution is acidic. This is because g+ from

H,0(10 " M) cannot be neglected.
Total [H*]1=107 +107"°
=107 +(1+107)=107"(1.001)

That is why pH =7 (slightly less than 7)

sl 2001
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Q.86

Q.87

Q.88

Q.89

Q.90

Q.91
Q.92

Q.93
Q.94

Q.96

2
Because the degree of dissociation is inversely
proportional to the concentration of the electrolyte

2
Electrolytes are those substances which dissociates
in water to give ions.

(1

B BC o ML s et A
l-a 100 100

=1x107%-

(1) NacCl »being a salt, is a strong electrolyte.

3)
According to the Ostwald’s dilution formula
2 _ K(l-a)

C . But for weak electrolytes a is very

small. So that (1 -a) can be neglected. So that

a

C

a=

(2) a o« dilution of solution
(2) Mathematical form of Ostwald’s dilution law.

©)
@
[H*]=a.C = lgoxoz, [H*]=4x10%M

pH =—log [H']=4—log 4; pH =3.3979

2
pH =3, [H']=10"°M w[H*'1=VK xc
[10°°] -3
P2 = Kxe ; =K=10
[107]) =Kxc 3 0.1
3)
For NH ,OH .
1
[OH 1=C.a ; C=—M 6 4=0.2

10

[0H‘]=%x0.2=2x10'2M

pOH =—log [OH "]
pH =14 — pOH

=log [2x107%]; pOH =1.7
=14-1.7=12.30.

(4) Salt of a strong base with a weak acid

2

NH ,CN 1is a salt of weak acid and weak base and thus
for it

2

Alkaline, CH ;COONa + H,0

—_ CH ;COOH + NaOH

WuuL acid Strong base

IIT-NEET-Chemistryu_

Q.100

Q.101

Q.102
Q.103

Q.104

Q.105

Q.106

Q.107

Q.108

Q.109

Q.110

Q.111

Q.112

Q.113
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(3) Because it is a strong base.

(3) fpe?+ions are hydrolysed to develop acidic nature

w

3K =2k,

(3)
0.001 M of NgoH means [OH ]=.001

=102 M = pOH =3

pH +pOH =14 = pH =14 -3 =11

(©)
pK,=-logK , pK, =-logK,

e g Mg

- _%[—5 +log(1x107*)—(=5)]

1 1
=——[-5-14 +5]=-—(-14)=7
2[ +5] 2( )

(1) MgCl, + 2H,0 I' Mg(OH ), + 2HCI

(2) It contains replacable H atom.

()
An acid buffer solution consists of solution of weak
acid with strong base of its salt.

2
[Salt]=0.1 M, [Acid]=0.1 M

[Salt]

— -5 . pH =-logK, + lo
K" —-lSXlO N p 5 a g[ACld]
=—logl.8 x10~° =-log 1.8 x107°
pH =4.7.

(3) CH;COONH , is a simple buffer and called salt of
weak acid.

(3) A strong acid is not used to make a buffer

(4) NH ,OH is a weak acid and NH ,Cl is a strong base
salt.

(H

[Salt] 10 x1
H = pK, +lo —log2x107° +1 =4
P e e~ B % 5ox2 4
3)

Ba"" + SO,
BaSO , — ) "

0.01
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K, =82

sp

=5x5=0.01xS§

K, 1x10”°
0.01

=107’

03 " g mole/litre

(Ba*™")

Q114 (2 CaF, — @ +(22§2 ; K, =4S’

Q.115 (4) K, for CaF, = 4s*

EXERCISE-I1

Q.1 M
A+B =— C+D
3n n 0 0
(3n—x) (n—x) X X
(n—x)=x n=2x
Q.2 2

Given :- Volume =20.0 lit
0.50 mole of each gas thatis H, + 1,

Now, H +1, &= 2H
intially 05 05 0

at eq. 05x 05x X

R st

« [H21[I2]

49 & K =49
(0.5 x)? (BsK,=49)
. 2X
~0.5-x

2x=3.5-Tx

9x=3.5

x=0.39

prn= 2% - X o 39 039
conc. of [HI] = 20 10:>10—.
Q.3 @
A=B

=4x[2x107*P =3.2x107".

The rate transformation of A to B just equal to rate of

transformation of B to A in the system.

Q4

molarities of the reactant.

Q5 (1)
Given : Equilibrium constant, K.= 2.5
We know :
K
—L=25
Kp
K=2.5x3.2x107= 8x107

[1T-NEET - Chemistry ,

(1) The rate of reaction directly propotional to

Q.6

[1T-)EE
LIBRIUM

Eu:

@

C,H,OH (£)+ CH,COOH () == CH,COOC,H, () +H,0 (£).

Q.7

Q.8

Q.9

Q.10

a a 0 0
a 0.33a a—0.33a

(0.33a)x(0.33a)
¢~ (0.67a)x(0.67a)

0.33a 0.33a

=K =1/

ey
Given :- N204 = ZI\IO2
(2) (2)
conc. of N, 0,=4.8 % 102 mol/lit

NO, —12X10 mol/lit
-2
K = 1.2x10 J ~3x103
4.8x10"
2

Given: N (g)+0O,(g)
K.=4x10*

2NO(g)

1 1
Now, No(g) =—= E N,(g)+ 5 O,(2)

Ke =?
‘ i 1
Ke = K2 ™ (ax107%)1/2

= 2.107 =%

()
Given:
PCl(g) = PCl(g)+CL(g)
0.01 0.01 0.0l
_[PCl5]x [Cl,]
%~  [0.01] —
2HI(g) = H,(g)+1(g)
0.01 0.01 001
< (0.01)?
N,(g) +3H,(g)= 2NH(g)
001 001 0.01
2
__ (0.01) 1 40
S (0.01)(0.01)°

0.01x0.01

=0.01
0.01

10

Extent of reaction K. (iii) > (ii) > (i)

(©)

Given:- reaction
A(g) +2B(g) = C(g)

a 4 0
(atequill.) a—x 4-2x X
as x=1
A(g)=a-1, Bg)=2, Cle)Fl
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as K.=0.25
from (1) & (2)
25
= e )
=4(a—-1)=100
a—1=25
—=a=26

Q.11 ?2)
Given 1 mole N, , 3 mole H
total pressure =4 atm

X

reaction N,(g)+3 H,(g) = 2NH,(g)
initially 1 3
at equilibrium 1—x 33x
P .= 1-x+3-3x+2x
=4-2x

an given in question

m: fall to 3 atm
from(1)& )

" e
3=4-2x = >

1 3 1

Pr, =55 P, =3- 55 P, (eq)=2x5

= 2 =1

2
2
o Feny)® @2
P~ 3 3
o)) 1 (3)
2 2
1

= 0.5x (1.5)3

K, for dissociation of NH, = (0.5) x (1.5)°

Q.12 (1)

2H,0 (g) +2CL,(g) =— == 2HCI (2)+0,(2)
T=477°C=700K

K =0.03
K’ =K (RT)

_Kp _[ 0.03 }
K.=RT = [0082x700

K.=5.23x10"

Q13 (2
Using

log
SO, og K_
C

so, Ang=71.

IIT-NEET - Chemistry

=An_log RT

K, =K, (RT)

sl

A2

Q.14

Q.15

Q.16

-1k IRE
UILIBRIUM

Q)
Given:- N,O,(g) = 2NO,(g)
R=K. s (1)

K =K. (RT)™
An =2-1

= 1
K,=K_xRT
RT=1

el
"R

1
=5 0.082 = 12.19K

T=12.19K
©)

1
Given :- CO(g)+ 502 (g) = CO,(g)

()

__1
Ang— E

as we know

K
K =K RT)A"g:>

()
Given :- Reaction as

H,(g) + CO,(g) == H,0(g) +CO(g)
Here K,= K.

__(RT) 12

initally 025 025 0 0
ateq. 025x 025 X X
~ [CO][H,0] %"
¢~ [H]1[CO2] ~ (0.25- x)?
1 L K, =K 1
=% 0. 6—(0.25_)()2 [asK,=K_=0.16]
_E =04
(0.25-x)
x=0.1-04x
_01_ 1
*“ 14 14
(1/14)
% mole of CO= 100

total mole ~
total mole = 0.5 mole

(1/14)
0.5

% mole of CO= x100

=14.28%
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3)
Given: H,(g) + 1,(g) &= 2HI(g) Kp =0.5
sz KC(RT)Ang
now,
An =2-2=0
K=K,
K =50

(H
PCI, dissociation a closed container
PCl,(g) = PCl,(g) + Cl(g)
1 0 0
l-a o o
Totalmole=1-a+aoa+a

= l+a

o
Kp(]3 (mole fraction) = ——
1+ <
.. (partial pressure) lDPCI; |: ]
(h

1- ) 92+ 2a.x 46
N,0, — 2NO, M, = {=%) 92+ 2ax

ﬁ lnl(— 1 + (x

I-a 20
92

mix 1+ o
2 STy O Thereft 1 ion i
d 46/(1+a) =(1+a). erefore, (1) option is
correct.
()

4)

Given - Reaction :
2HI(g) = Hy(g) +L(g)
1 0 0

IlT-NEET-Chemistryu_

Q.22

Q.23

Q.24

[rnr-JEIRE
UICIBRITM

o o )
l-a = = (where a is degree
Cx C o Of dissociation)
=
* KK~ 40 )2
JK, ===
P 2(1- x)
2\/Ep = L
1- «
1
—a 1 1
ZJKp - ZJED
1
12k
1 2yKp+1 2\/@

o 2Kp T %7 2/Kp+1

(M

- Mmix - M
VD)= =5 = 2(1+ )

so, as o increases (VD) . decreases.

(1)
Given- V.DofN,0,=30

N,O, = 2NO,
1 0
l-a 22

Totalmole=1+20—-a = 1+a

Mass conservation

wt.of NO, att=0 = wt. of mixture.
1 ><(92) =(1+a)2x%30

2 =1+
60 ¢
32 _ 8
““60 ~ 15
8
a% = 15 x 100=53.3%
(1)
Given:
Aig) - Big) e Ctgl+ D(g)
1 1 0
l-a - o o
_[Cl[D]
[BI[A]
(12

i coxe
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Q.26

Q.27

Q.28

Q.29

-
|
Q

L i

4 Ak
a JK
Now,
W K
1+K
(M
Given :
A,=B, +C +D,
initially 1 0"
at eq. 1x X X X

Total mole =1 + 2x
Apply mass conservation
Wt. of Aatt=0 = wt of mixture at eq.
1 xM_, =[1+2x] 2x50
M —(1+0 2)x100 (asx=0.1)

=120
(3)
Given: N,O, dissociated

N,0, =—=2NO,

T~
1 0
ateq. (1x) 2, ¢
Total mole=1—x+2x
=1+x
Mass conservation
wt.of N,O, att=0 =wt.of NO, ateq.
1x92= (1+x)><82
92
—-1=
82 ~
10
x%: 8—20/0 = 12.20/0
2
D

We know that d = m

where n is number of mole of gases produced from one
mole of a gas

()
H,(g) + I,(g) == 2HI(g)

l Kz AH |1 1
°8K, T2303R |y T

50 AH[‘I 1}

log 660 ~ 2.303R (623 721

After calculation negative value of AH is obtained.

@

11T-NEET - Chemistry,

Q.30

Q.31

Q.32

Q.33

Q.37

Q.38

I1T-)EE
UILIBRIUM

K = A eAHRT

T S . S

0g B =I08A~ 5 303RT -
AH 1

logK=log A— 5303R * T

AH

1
logK = [_m] X T +logA.

<AH
2303R ~ |-

AH=-2.303 R=-4.606 cal.

(M

H,(g)+0O,(g) = 2NO(g); AH =0

Ifwe change the volume the ultimate effect will be due
to change in pressure

= IfAn =0

no effect of change in volume

(1)

250,(g) + O,(g) = 2S0,(g) AH°=
Exothermic reaction ’
favourable at low temperature An <0
= favourable at high pressure

~198Kj

@
On adding any reactant equilibrium shifts in forward
direction, so amount of product increases.

2

On adding inert gas at constant pressure effect on
equilibrium will be similar to as if volume of container
has been increased.

2

For any physical equilibrium on increasing pressure
equilibrium shifts in the direction of higher density.
3

Solubility of gas is directly proportional to the pressure
of gas above liquid.

)

SO,ClL(g) == SO,(g)+Cly(g)

Volume of container is constant

so no effect of addition of inert gas.

“

Exothermic

= low yield at high temperature
An <0

= low yield at low pressure

)
2C(s)+0,(g) == 2CO(g)
An =2-1 =1
An, > 0
—> so on increasing the pressure equilibrium shifted
left (or backward direction)
as pressure increases volume decreases.
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Q.39

Q.40
Q.41

Q.42

Q.43

Q.44

Q.45

Q.46

Q.47

Q.48

Q.49

(M

R
A

Exothemic AH<0
slope +Ve

(1) NH,"+H* —>
3

Amphiprotic : can accept and
Release H"
Only HZPO4‘ & HCO -

(4) Fact based

(1) [OH ] = in pure water.
So as temperature increases K decreases [OH7]
decreases. v

(3) Factual.

)

In this solution, source of OH™ is water
Ca=[OH]

a==18x10"1"M

% ionisation = 1.8 x 107 M

(4)+ . .
[:ng)k—lo S [H'],=10
3)

[H]=0.016 M

[HY][OH] =10"¥=[OH]= =625 % 10"13M

(1

Inital Final

pH=12 pH=11
[H']=10"1M [HY1=101"M
[OH] =102M [OH]=103M

Inital No. of mole of OH™ = 1072 Final No. of mole of
OH =107
So no. of mole of OH removed =[.01 —0.001]=0.009

“

(1) HCINaOH

No. ofmilieq. = x 100=10x100= 10

So solution is Neutral

(2) x55=5.5 x45=4.5
[H']==102M,pH=2

3) x10=1 x90=9Basic

4) x75=15%x25=5
[H]=0.1M,pH=1

(3) CH,COOH (aq) H' (aq) + CH,COO" (aq)

t=0 0.01

t=eq0.01 —xxx
[H]=x+0.01~0.01 M
K"=:> 1.69x 1073 =
[CH,CO0]=1.69x 105M

So, degree of dissociation of CH_ COOH =

=1.69x 1073 ’

IIT-NEET-Chemistryu_

Q.57

Q.60

Q.61

1T -)EE
UILTBRIUM

(€)

salt
pH=pKa+ log i
50% ionised = [Salt] = [Acid]
= pH=pKa=4.5=pOH=9.5

(D
M of HCI=25%x0.5=12.5
M of NaOH=10x0.5=5

eq
Mc of HCl remaining 12.5-5=7.5
q

[H']==0.15
pH=-1og0.15
=0.8239

M

C))
As concentration of solution decreases, degree of dis-
sociation of weak electrolyte increases.

3)

HF—— H"+F

pKW = pKﬂ + pr [For conjugate Acid-Base]
=pK = 14-10.87=3.17

Ka=6.76 x 104

2

HA—— H'*+A
l1-x X X
x=1%

= [H']=0.01
=>pH=2

3)
Ostwald dilution law is valid for weak acid and
CH3COOH is the weak acid.

€)

NaCl Solution : pH is the, pH of water.
AsTT,KwT, & [H]T

pHat25°C <7

2

Volume of resulting solution =100 ml
[H]==103

= pH=3.

()

% Hydrolysis does not

depend on the conc. in case

of “Weak acid + weak base : Salt”

(D

Weak acid + Strong base : Salt
CN-+ H,O HCN + OH~
-xXX

X can be neglected
=>X=3.1x10*

% Hydrolysis = x 100
=2.48%

I-\ = 1° e
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Q.63

Q.66

Q.67

Q.68

Q.69

Q.70

Q.71
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(4) Factual

3)

Salt of weak acid & weak base

[H]=

pH = [pK_+pK —pK ]
=[14+4.8—-4.78]

pH =7.01

2

Q.72

Solution of HCI & NH CI will be acidic, solution of Q.73

NaCl neutral whereas so4lution of NaCN will be basic.
(D

NaCl+ HCI : Not the Buffer

and Solution is acidic due to HCI.

=>pH<7.

@

m. equivalent of KOH =8

m. equivalent of HCOOH = 16
Remaining m. eq. (HCOOH) =8
Formed m. eq. (HCOOK) =8

= Acidic Buffer
pH=pKa=4-log2

=37

pOH=10.3

()

CH,COOH +OH™ — CH,COO™ +H,0
t=020 20 ?
t=eq— — 20

So, [CH,COO]==0.1M

pH=7+pK + logC

=7+237+ fog 10!
=7+2.37-0.5=8.87

&)}
pH=8.7=pOH=5.3
Basic Buffer

= pOH = pr +log

= =4

If volume of salt=V ml
= =4

“

Factual

3)

K =§x IO“IOpKa =10log5=9.3
pH =pr +log
9=93+1log—0.3 =log

0.3=log =2 le =2ml

(M

pH=pKa+log

=5.5=5+log

= =3.16

Suppose x m. mole NaOH was added
Acid + Base—— Salt

10x 10

llT-NEET-Chemistl'yu_

Q.74

Q.76

Q.77

Q.78

Q.79

Q.80

-7k
LIBRIW

Eu:

10-x 010+x
= =3.16= x=5.2 m.mole
— NaoH (mass)=>x40=0.208 g

2

CH3COOH + NaOH CH}COONa + HO
timet=0 “40 mmole 202mmole
timet=t 20mmole 20 mmole

pH=pK +log =pH=pK =[H']=K =1.8x 10°M
C))
A X, 2A%"+3X?
2y 3y
K, = @y’Gyy
=108y’

sp

@
HgSO, Hg?*+ sojfss

Ksp = S?

= 6.4 x105=82
=S=8x 1073 mole/L
S=8x1073x10° mole/m?

= S =8 mole/m?

@

For ppt QSp > I(S

CaF, — Ca?*+2F"

Q_=(Ca*)(F)

(1°)pQsp —12.5% 1074

(2Q_=125x 10710

(3)05: =125x1013

4Q =125x10"1

Only?PZ) option will get precipitate.

(49) WA Vs SB end point > 7 Phenolphthalein

(1) Same as problem Number = 28

3)
Q,, (AgB=[Ag'][Br]
::>Q5 =
=2x10-16
B
—> No precipitation
[Ag']==10"M
3)
pH=pKa + log =6=5 +log =1 =log
=10
(D
MX4 M* +4X°S 4S

AEP s
STUDY CIRC
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K_=[SI4s}’

K 1/5
=>K_=256S° =S= [ “"j

256

(]
Li Na (AlF ) 3Li"+3Na" +2[AlF PP
3s 3s 2s
K\_p*(3s)3 (3s)3 (25)2 =2916 8.
3)
NaF Na'+F

0.10.1 0.1

CaF Ca?*+2F
2x+0.1) 0.17

K, =x(0.1? =3.4x10"x=34x10"

()

Ag,CO 2Ag"+ C032

2ss

Here [Ag']=25s=2x10*M=>s=1x10"*
n K, =4s7=4(1x104) =4x1071
3
Na CO 2Na"
2><001001
AngO3 2 Ag’
2x(x+0.01)0.01
K =4x%(0.01)
K::=4s3=4>< 1012=4x2(0.01)x = 10°5

4 CO;Z

+CO. %
3

3
Let K ofA;,Cl =X

(1) solublhty of AgCl in pure water =s, =(2) solubility
of AgClin0.01 M CaCl_=s =

(3) solubility of AgCl in 0 01 M NaCl= s, = (4) solubility
of AgClin 0.05 MAgNO =s,=

So s >s_ >s >s
17737 27 s
Q)]
K (BaCrO)—24><]0 10pv2
[CrO ~]—6X104K (BaCrO) [Ba*?][CrO 2] 2.4
x 1010 4
=[Ba*]x6x10% =2.4x10"10
[Ba']=4x107M Ans.

(1

pH = 4 =[H]=10*M=[OH ]=10""M
AI(OH), AI'* + 30H

K (Al (OH) )= [AI"3] [OH ]}

[AI“][OH ]’—1x 10-33

[ABF] (107193 =1x 1033 = [AlP]=103M

IIT-NEET-Chem'lstryu_

Q.88

Q.89

Q.90

[rir-yrkkE
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@
Higher the concentration of H' , higher is the solubility
ofFe(OH)

solubility ofFe(OH) is maximumin 0.1 M H SO

(M

order of solubility : Complex formation > Pure water >
Common ion effect.

AgBr form complex [Ag (NH ) ] in NH so solubility
s maximum in NH (aq) "

3)

H A H"+HA-

105=

HA- H'+ A2

5x10710=

H A 2H"+A
=5x10"10x 105

overall
=5x10"15

EXERCISE-III

JEE-ADVANCED
COMPREHENSION/STATEMENT/MATCHING/MCQ

Q.1

Q.2
Q.3

Q4
Q.5
Q.6

(A0)

AB —>A* + B K
Y y-=

AB+B ==AB, K
y-X X

:>Kl=(y—x)yK2= y—X

(AC)
(A,B,C) From given reactions.
(1) =~ (iii);

e G | I
> (1)=—(v); > (iii) =— (ii)

(CD)

B0
(CD)

Addition of solids have no effect on equilibrium and
temperature favours endothermic direction while
increasing pressure will shift equilibrium in backward
direction as An, is +ve.

Since 2'£II]I
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STUDY CIRCLE

ACCENTS EDUCATIONAL PROMOTERS



y A

Since 2001

IE I)
STUDY CIRCLE

ACCENTS EDUCATIONAL PROMOTERS

Q.7

Q.8

Q.9

Q.10

Q.11

Q.12

Q.13

Q.14

Q.16

(B0
Exothermic = low temp

forward reaction favoured
High temp backward
(CD)
As given :
HgO(s)+41 (aq)+H,0(() == Hgl,* (aq)+20H (aq),

_ [HgI3 ]J[OH T
[

as, OH® T Hgl*> |

H,0(() T OH® T
(C.D)
Introduction of inet gas at constant Pressure will in-
crease T & volume { the Pressure of gases of equilib-
rium
= equilibrium shifted forward

(CD)
NaNO, (s) == NaNO,(s) + O,(g)
AH > 0 endothermic
High temperature

*. forward reaction favoured
1000 pressure
High pressure — Reverse reaction

(B.C.D)
According to

Peciy (9) XPei,(g)  (MPeiy () )eq. X (e, (g) Jeq

P Pecis (g) Vx (Npcig (g) Jeq.

and on adding inert gas at constant pressure effect on
equilibrium will be similar to as if volume of container
has been increased.

(CD)

As few moles of CO(g) are introduced into the vessel
second equilibrium shifts backward, decreasing the
concentration of Cl,. So, first equilibrium will go
forward.

(AC)

Addition of solids have no effect on equilibrium and
temperature favours endothermic direction while
increasing pressure will shift equilibrium in backward
direction as An,_ is +ve.

(A,B,.C)
Addition of inert gas at constant volume has no effect
on equilibrium concentrations.

(B,D)

pK, (H;0%) = —1.74 = pK, of OH

pK, + pK, = 14 only for conjugate acid base pair.
o=1.8x10"?0rl.8x 107 % for H,O.

(A,B,C)
= =_ -12 —
pKW logKW log1x10 12.

IIT-NEET-Chemistl'yu_

Q.17

Q.18

Q.19

Q.20

Q.21
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K_=[H'J[OH]=10"2

[H']=[OH]
= [H'?=10"12;[H*]=105; pH=—log[H*] =-log
106=6.

H_O is neutral because [H'] = [OH ] at 373 K even
when pH=6.
(D) is not correct at 373 K. Water cannot become acidic.

B,0)

(A)pH of 10 ¥ msol. of HCl is 6.97

(consider the H' from H,O also)

(B) H,PO, __—H" | HPO42"'

(C)Kw=[H*][OH]

On T temp [H'] [OH ]

both T = Kw T

(D) HA + NaOH — NaA + H,O
CcC2 C-C/2

salt

acid

pH =pKa + log

(B,C,D)
(B), (C) and (D) are the mixtures of conjugate acid-
base pairs.

(A,D)
(A)[H']=10%and [OH]=10"
H'+OH —— H,0
This leads complete neutralisation
2+12
2
(D) [H']=10%and [OH]=10"
[H']+[OH] —— H,0

This leads complete neutralisation

so,pH=7=

5+9
so, pH=7= ;
(A,B,C)
HCI —_—s H" + Cl
0.09 —0.09 0.090.09
CLHCCOOH ————= CI,COO" + H'
0.1 -yy y+0.09 +x
We have,y +0.09 +x=10"=0.10
x+y=0.01
5 0.1xy _0.01
Also, Kehyeoon =107" = 5597v % 0 1
~x = 0.01
K ~ xx0.1 _0.01><0.1_l 26 % 102
OCHCOOH 009001 D008
(A,B,O)
MW of CICH,COOH = 44.5
9.45
No. of Moles of acid = 945 0.1
‘. [acid]=0.1 x2=0.2M
CICH,COOH ———= CICH,COO + H'
0.2(1 -a) 0.1 & 102=0.2 a
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Q.27

_ 1072x10°
2

=0.05

(A,C,D)
(A) In 0.6 m M HCOOH solution
H 12

B [H+]2
6x104 —[H']

a - C " [H+]
oo [H]=4%x104M.
So solutionin (A), (C) & (D) are ISOHYDRIC.
(A,B)

Total [H'] = "Ka1C1 i KazCZ

_ [[3.6x10"4x23
500

[H]=10>M.
Ka[HN3]
H']

=>8x10%=

Q.28

0.1 x400)
00

x100]+[8x10_4x

-4
_ 3.6x10 x0.5x100
0.01x500

For HN,, [N, ] =

=3.6x10°M.

For HOCN, [OCN]
K4[HOCN]

_ 8x107%x0.1x400
H']

0.01x500

=6.4x10> M.

(A,C)
As K, of acid increases, K, of its conjugate base
decreases.

(B,O)

On the basis of ostwald dilution law, number of H*
ions will increase but increase in volume will be more.
Therefore, [H"] decreases, pH increases.

Q.29

(B,C,D)

Let BA be this salt BA— B" + A~

A~ does not undergo hydrolysis because HA is strong
acid. B" undergoes hydroysis

h = h = degree of hydrolysis where Kh = Hydrolysis
constant =

h « greater the hydrolysis constant greater the
h(degree of hydrolysis).

h o« greater the K lesser the h.

Hydrolysis is endo?hermnc K increases with tempera-
ture and h also increase with temperature.

hoc V =volume of salt solution hence h increases with
dilution. K =

Both K and K change with temperature, hence K
changes ‘with ter‘ﬁperature "
Hence, statement(B) is correct. h increases if K de-
creases, statement(C) correct.

It is found that as temperature increase, K and K
increase but increase in K is greater than increase in
K. "

Hence, h increases with increase in temperature. or h
decrease in temperature., hence statement.

(D) is correct.

(D) is not correct from explanation of (B).

Q.30

Q.31
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(A,D)
[H3AsO4]  [H*] 1078 1
) [HASO4 71~ Ky 25x10% 25000

[H,AsO,] <<[H,AsO,].

HASO4 ] [H') _ 10° 1
[HAsO42] Kz 5x108 5
s [AsO4°] Kz  2x10713 1
© Has02 1" HT~ 108 50000
[AsO ] <<[HAsO/].
(A,B,0)
(A)H,CO,+OH  ——> HCO, +H,0
moles 1.5 |
05 -

so it is a buffer solution.

(B) H,CO, + OH —— HCO, +H,O
moles 1.52-0.51.5

HCO, + OH —— CO,> +H,0
moles 1.50.5— -0.5
so it is a buffer solution.
(ONH,OH + H'—— NH; + H,0

moles 541 -4
so it is a buffer solution.

(A.B)

(A) A buffer solution is a solution which contains weak
acid and its conjugate base. it is acidic buffer.

(B) Basic buffer contains weak base and its conjugate
acid.

(C) is wrong because it does not show change in pH on
adding small amount of acid or base.

(D) is wrong ; all the above statements are not correct.

(A,D)
Hln —— H" +In

_ M) e K o 100
K= TRin] = Hinp = ] T 096 1074

4
<. % of [In] in solution = = 100 =80%
so pink colour will be visible.
(B,O)
BOH + HCI — BCl+H,0

100m0.5V20M
100M-0.5V 0 =80M 14-a

salt
base
20M
80M

pOH = pKb + log

5=pKb +log

\ | [ g
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Q.32

Q.33

Q.34
Q.35

Q.36

Q.37

— pkb=>5—1log 0.25 = pkb= 5.6
=>Kb=2.5x%x10"°
greater than 10°¢

Q.38
(C,D)
In AgNO, solution, the solubility of AgCN will decrease
as compared to pure water because of common ion
effect of Ag" ion.
In NH, solution and buffer of pH = 5, the solubility of
AgCN will increase due to complex formation in case
of NH, solution and hydrolysis of CN" ions in case of
buffer of pH=5.
(A,B)
K,=1.1x10 =(1.4x104)x*yxx y¥
so we have x + y = 3 (by comparing values)
- 1.1x107" 110
S YT 14x1.4x1.4x1072 T 1.96x1.4
Hencex=1,y=2o0r y=1,x=2 Q.39
(B,D) Facutal
(A,B)
H,SO, is a strong acid and it completely dissociated in
HZO. Hence its Ka1 and Ka2 are determined in Q.40
CH,COOH.
Also H, SO, is neutral while HSO, because the — ve
charge has more affinity towards H ion. Hence choices g 41
(A) and (B) are correct while (C) is incorrect. As H,SO,
is completely dissociated in water so a 0.01 M H,SO, is
completely dissociated and its [H'] ion conc. will be
equal to 0.02 M.
Hence choice (D) will be incorrect. Q.42
(B)
CO,(g) + C(s) = 2CO(g)
t=0 0.1 Ll 0.1 -x2x
(0.1—x)44 +(2x x 28) _36 -
0.1+ X - = %730

Total moles =0.1 + 7=~ = 2

otal moles =0. 30 15

1

(A) Moles of CO, ateq. = 0.1 —x = 15
Moles of CO =2x= i -

oleso ateq. =2x= 35°= ¢
P 0.082 x 900 0.43

co, =715 x 0.82 _oam :

1 0.082

Peo™ 15 0.82

co 15 x 900 =6 atm

lIT-NEET-Chemistryu_
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~6x6
s K= 6 =6 atm
B)
n.=0.1
C(s) + CO,(g) = 2CO(g)
t=0 0.1 n
L - n—0.1 0.2
0.2 x 0.082 x 900
Pos= 0.82 =18 atm
(18)?
K,=6= "o, * Pco, =54 atm
(n—0.1) (0.082) (900) _s4
0.82 B
n=0.7
(D)

Solublity of gas is favourable at high pressure and this
process is exothermic hence solubility will be more at
low temperature.

©
Since density of gold decreases after melting therefore
it is favourable at low pressure and high temperature.

(A,B)

Number of moles will remain unchanged but due to
decreased volume pressure will get increased and also
the concentrations.

©

Givenas :

H,(g) + L(g) == 2 HI(g)
initally 1 3
Atequilbrium 1-x/2
addition of 2 mole H,.

3—x/2 X

- (2x)?
- (B3-x)(3-x)

©

(2x)? 9
B-x)3-x) (9) B

AE P oz
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Q.44

Q.45
Q.46

Q.47

Q.48

Q.49
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K =K, because Ang =0
K=K,
B)
Given:
280,(g)+ O,(g) ==1250,(g)
2 1.5

B 2-2x 1.5-x 2_x
conc. = 5 5 5

SO,—— SO, (nfof SO,=2)
m.eq ofKMnO =m.eq ofSO
04x5=(2. 2x)><2

2=2(1-x)x2

1
1x=1/2 o i
= X =X 2

[SOJ-= :[0]= =
2 5 2 B
[SO,]= z

5
K.=5
(D) Facutal
(A)

Since K of CH,COOH & K, of NH,OH are same so
degree ofhydroly51s of CH, COO & NH are exactly
same.

©)
Facutal
(A)
For SrF, in pure water
4s, N =K
For SrF in 0. f M NaF solution
s (0 1=K
= =5,(0.01)
256
= 4s3=

5, % 306 (001)

= s5=8x10"M
s K, =4s7=2.048 x 107
©
[Sr*],=0.0011=11x10*M
[Sr*],=2x10*M
o [Sr*] precipitated=(11-2) x 10*M
=9x10*M

[F ] needed for this precipitation=2 x 9 x 10 =
18x10*M
Also, [Sr*'] [F]* =
But, [Sr*'], —2>< 10“‘
. [F1,=32x10°M

Total [F ] needed=3.2x 103+ 18 x104=5x 10
M

=2.048x 107

5x1073 x 42

NaF needed for 100 ml solution = 10

=0.021¢g

IIT-NEET-Chemistryu_
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B)

SrF, —— Sr** +2F
s 2s
F~ will react with H" to produce HF
F+H" =—=—HF
1 _[HF] 7
Ko HIF1 107°
[HF1=7x 10°[F] [H] (-
=7x10°[F]x10°5=
Here [F ]+ [HF]=2s

S
(Fl=7%

[H]=107; pH=5)
7[F]

2
K =s[3) =2.048 x 10
sp 4
s=3.2x 103 mol/L

(A)q.s: B)p5(C)p:(D)r
(A)An,=2-4=-2 and K=K, (RT)Ang
(B)An,=2-1=1 and K,= K¢ (RT)A"g
(C)An,=2-1=1 and Kp =K (RT)A%
(D)K, “is not defined.

A—p; B—>q; C—s; Dor

K =K (RT)""

A-—p.t; B—q, r; C—q,s
(A) An -

(B) An =—

(©) An =

(A)—>PR,S;(B) > PQ.,R,S;(C) > PQ.RS;(D)—>Q
As we know

Kp
K - RT

K, & K_ratio depend on T & An,
1f we take T=0°C than
(RT)>1

Kp
if An <0 K_c <1=K,<K_
Kp
ifAn >0 7~ >1=>KP>K_
g Kc C
if we take T=0°C than
P,R,S
(B) Addition of inert gas at const pressure means
pressure of equilibrium gases will decrease equilibrium
shift where mole of gases are high due to the conc of
reactant means equilibrium shifted to forward
= An_ > 0
But pressure is constant = volume T

(A)

\ SI ce 2001
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= conc. of reactants
P,Q,R,S
(C) Kj always dimensonless P, Q, R,S
(D) Ti forward shift = AH >0

A-S,B-S, C-Q Q.60
200x1.225x 2> x 2
(A)[H']= 100
98
=1.25
OH]=0.525 ol 3=1.26
= X X =
[HEI=0eta™ Gnop ok
Remaining [OH ] =10
= pOH =2 Q.61
=>pH=12
Indicator having range 11.4 to 13.
B)pH=11-log2 +1 oh
(B)pH=11-log2+log 53
=11+2log2
=11.6
Indicator having range 11.4 to 13.
(C)HClm.eq=5
NaOH m.eq=13
{
Remaining NaOH = 8§
m.eq of HA=10
Ha+OH —— A-+H,0
10 8
2 08
[A~ Q.62
= PKay
pH= P¥tlog [HA]
=5+log4
= 56
Indcator having range 4.6 to 6.4
[50]
Given:— H,(g) +1,(g) = 2HI(g) K =0.5 Q.63
- AN,
K= KcRT)™®
now,
An =2-2=0
K =K.
K =50
[64] For this reaction there is no change in equilibrium
constant by change of volume.
[16]
[120]
Given : Qo4
Ay=B, +C,*tD,
initially 0
at eq. Ix x X X

Total mole =1 +2x
Apply mass conservation

llT-NEET-Chemistryu_
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Wt. of Aat t=0 = wt of mixture at eq.
1 xM =[142x]2%50

M, —(1+02)x100 (asx=0.1)
“,.—120
[1] If AGe =0

AG° =-2.303 RT logK,
logK, =0
(logl = 0)

K,=1,

[4.0%]

(1

1
K= 62x107

— 4
62 10

— —1.6x10?

Assuming h< <]

K h

h* = —
C
h=0.04

Percent hydrolysis = 4%

(10]

[9] K,=10%pK, =5

BOH + HCl — BCI + H,0

At half neutralization, 50% of the base is converted to its salt,
with strong acid HCl, it forms a basic buffer.

[salt]
pOH = pK, +log [base]

[salt]
[base]

pOH =5 +log
[salt] = [baes]
pOH =5
pH=14 —-pOH =9

(3] H,PO, Sl \ H* 4+ H,PO;

H,PO; ==P=1. H* 4+ HPO;"

HPO, - 2

H* + PO; "
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Q.65 [10,000] [H] =102%;[H]=10° ThenT=320K
~10* } 2 Hence T >320K Y formed
T <320 K X formed
Q5 (O]
EXERCISE-IV N, +3H, = 2NH,
equm x  3x P,
JEE-MAIN p?
PREVIOUS YEAR’S P, =4xK, = -
Q.1 2 (2)
A + B == C + D A=14
t=0 1 1 1 1 p - m
L lIx 1= 1 +x 1 +x 2 quagiag
2 P)" KpT
Goxf e (i) (5] -
= (=x? - 1-x_
= 1+x=10-10x = 11x=9 Q6 O
9 A, (2)+ B, (g) ===2AB(g) (1)
= X=- "
1 6AB(g)=—2=23A,(g) +3B,(g) - ®)
— [D]=1+ 3 Reaction (2) =3 x reaction (1)
11 l 2
= [D]=1.818 A Z[K_] =K, =K|_3
Q.2 ) !
From thermodynamics Q.7 (O]
il O, A5 A+2B&==2C+D
RT R Initially conc. a  1.5a
for exothermic reaction, at eq. a—x 1.5(a—-2x)2x x
AH=-ve atequilibriuma—x=1.5a-2x
—AH®° 0.5a=x
slope = =78 a=2x
So from graph, line should be A & B. (2x)2 X 4x2 x
k(- = 5 = 3 :4
Q3 () (a—x)(1.5a-2x)"  (x)(x)
NH, HS(s) = NH;(g) + H,S(g) Q8 3
248 A(s)==B(g)+C kp =X atm’
0.1mol-0.03 0.03mol 0.03mol (5) (pg) p Q(f) .
v=3L, T=327C 2258 |
S S 2 2 D(s)&=C(g)+E(g) kp, = x atm?
Kp =Py, Puss PV =nRT R+P, P
0.98 0.98 kp; =P (P, +P,
Kp="2-x=7—  Px3=0.06x0.0821 %600 n=P(P+P)
kp =P, (P, +P,)
p— 0.06x0.821x200 =
= B kp,+kp2=(P|+P2)'
K,=0.243 P=0.98 x +y(P,+P,)
Q4 4 P,+P, = x+y

2(P,+Py)=4x+y

AGo= (lzo—ir] -0
; PTolalzpB+P(‘+PE=2(P|+P2)=2\[X+y

IIT-NEET - Chemistry, AEP =5
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Q.9

Q.10

Q.11

Q.12

Q.13

Q.14

Q.15
Q.16

Q.17

Q.18

(2)K =K_(RT)™*

3
S(s)+0,(g) ==5S0,g) K, =102 A1)
25(s)+30,(g) ==2S0,(g) K,=10" A2)

280,(g) +0O,(g) =280, (g) K,=x
multiplying equation (1) by 2 ;
280(s) +20, (g) = 2S0,(g)

= Substracting (3) from (2) ; we get

250,(g)+0,(g) ==2S0,(g);
K = 10(1397104): ]025
cq

K =10 ..(3)

(1) AG°=-RTInk
ifK<1=AG® >0

4 ifAn=0
Kp;ﬁ(c

(1) In option (2)- Ang is -ve therfore increase in
pressure will bring reaction in forward direction. In
option (3)- as the reaction is exothermic therefore
increase in temperature will decrease the

equilibrium constant.

In option (4)- Equilibrium constant changes only with
temperature.

Hence, option (2), (3) and (4) are correct therefore
option (1) is incorrect choice.

(2) 2H,(g) +2NO(g) =N, (g)+2H,0(g)

_k, _[N,)[H,0F
© k, [H,J[NOJ

Given for forward reaction, rate =k [NOJ* [H,]

for reverse reaction rate = k[N, ][H,O]?

@
HA=— B+C...G0)KY
B0 =P li) ED

—P

—_ 1w @2
ch (overall) = K¢g Kgg
(2) Atequilibrium,
rate of forward reaction = Rate of backward reaction
[16.00]
X 4+ Y = 2Z

t=01 1.5 0.5
t=eq 1-0.25 1.5-0.25 0.5+0.5

[1T-NEET - Chemistry ,

Q.19

Q.20

Q.21

Q.22
Q.23

Q.24

Q.25

Q.26
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W _x
@ 0.75x1.25 15
=X 075x125

(2) - Givenreaction is endothermic

*. On decreasing temperature backward reaction will
be favoured. On adding N, pressure is increased at
constant T, and volume would also be constant so no
change is observed.

(1) N,(g) +3H,(g) =2NH, (g) K.

1
3NH,(g) +N,(g) =3H, (g) T
(63
For
NH, (£) ==~ N, (¢)+ 2 H, (2) 1
(8 72 g 22 g K1(L2
11 _l
K2 (64)* 8
(1) K, =K (RT)™"
] KC (RT)I*}VZ
=K. (RT)"?
:>KC=KP(RT)“2
B3]
[3]
)]
CH ,COOK +H O—) CH;COOH + KOH
Weak acid Strong base

Hence nature of solution is basic.

(2) Methyl orange shows Red(pinkish) color in Acidic
medium & yellow color in basic medium since original
solution is basic so

initial color = yellow & Titrated with acid so

Final color = pinkish (red)

(1)[H,S]=0.10M
[HCI]=0.20M = [H]=02M

(DH,S = HS +H* K, =1.0x107
(Q)HS == S*+H* K,=12x10"
So,

H,S ==8>+2H" =xK xK,=1.2x10%
So,

_— 12x10 " x[H,S]  1.2x10°2°x10”!
[ ]_ [H+]2 = 4><10_2
=3x102M

* All the [H'] will come from strong acid [HCI] only.
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Q.27

Q.28

Q.29

Q.30

Q.31
Q.32

2 Q.33
Final
NLIT/S{OJ N Ba" *| solution
50 ml 450 ml 500 ml
Concentration of SO‘;2 in Ba*? solution
M.V,=M.V,
I 50 M x 500
1 Q.34
Mz -——
10
for just precipitaion
P=K
[Ba*|[s0;” | =K, (Baso,)
Q.35
[Ba®]x-=107
0
[Ba+2:| =10"" M in 500 ml solution
For calculation of [Ba+2 :I in original solution (450 ml)
M, x450=10"x 500
M, =309 .10 =1.11x10®M
450
[M1 = molarity of Ba*? in original solution (450 ml) ]
(1) Ca(OH), +Na,SO, — CaSO, +2NaOH
100 mmol 14 mmole — -
- —14 mmol 28 m mol Q.36
Wesos = 14% 107 %x136=1.9 gm
28
=—=0.28M
[OHT= 100
(3) 8x10"12=(28'+0.1)’S'
orS'=8x10""M
()
H,SO,+2NH,OH — (NH4)2 SO, +2H,0
2m.m 6m.m 2m.m
4
pOH =4.7+ logE =5
pH=14-5=9
(1) Fact based.
Q.37
(C))
Zr; (PO,), (S)=3Zr* (aq.) +4PO, (aq.)
3SM 4SM

o =[Zt*F [PO> T =(35)°.(45)* = 6912 §’

1/7
Ky
6912

Correct option : (4)

llT-NEET-Chemistryu_
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(4K, =4 (s)

=4x(1.84 x 1053

Cd(OH), ==Cd" +20H -
g’ S (102+8)=102
S x (102)2=4x (1.84 x 10°%)?
S'=4x(1.84px 10"

(S') =2.491 x 10°M

(4) Al(OH), ==AI" +30H"

S’ 02+3(S)=02
S x (0.2 =k, =2.4x 10"

(S")=3x1022M

(2) For the salt of strong acid and weak base

H]= K, xC

K b
(H] = 107" x2x1072
10°°

1
= log20

—log[H']=6— 5

- pH=5.35

[10.60 to 10.60]

9.8
98x100

=107

My,s0, =

4

—10-3
Non = 30x100 0

M

_ 40x107° -10x107x2 _ 20
50 50

x107

2
[OH]= 5 x10°

pOH=3.397
pH=10.603

[5.22 to 5.24] m mole of acetic acid in20 mL =2
mmole of HClin 20
mmole of NaOH=2.5
CH,COOH + NaOH (remaining) — CH,COONa+ water
2 3/2 0 0
0.5 0 3/2

pH=pK +log %

=4.75+10og3=4.75+04771=5.2271=5.23
=4.74+0.48=5.22
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Q.38

Q.39

Q.40

Q.41

Q.42

Q.43

(2) Oxalic acid is a primary standard solution while
H,SO, is a secondary standard solution.

=
E 24
\

t
3

S
7

(SO

1
[X]/mM
XY,(s) > X*(aq)+2Y (aq)
107 2x107
K =~X1¥T
sp
orK = 1073 x (2 x 1073)2 ork =4 x 109 M3

(2) Theory based.

(2)Q=[Pb*][CI'P

- 300><0.134x[100><0.4]2
-~ 400 400

- _3"(2134 x (0.1)?

=0.105x 102
=1.005x 10
Q> Ksp

[4] Cr(OH), - Cr*+30H"
S 3s
k,=s. (3s)?
= 6x103=27s*

6 ; 1’4
=5 S=(Ex10 ]Ij

[OH]=3s

6 /4
=3x(ﬁx103'J =(18 x 103)“M

3) K&p value of CuS is very low = 10-¢ (3.6 x 103¢) due
to low K, value Cu*? ion gets precipitated very quickly
even with very low concentration of S ion.

CuS(s) == Cu"?+S*

K, = [Cu?][S?]

K
Cu?+ S?%(s) == CuS(s)

IIT-NEET-Chemistryu_
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Q.45

Initial

Final

Q.46

Q.47

Q.48
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1
3.6x107%°

1
K =%
eq Ksp

10%¢

3.6

Due to high value of K (equilibrium constant) CuS
precipitated quickly.

(1) For titration between HCIl and NaOH, pH at
equivalence point is found to be 7.

()]
HCl+  CH,COONa— CH,COOH + NaCl
100 x 0.1 200x0.1

=10 mmol =20 mmol

0 10 mmol 10 mmol 10 mmol
moles

CH,COOH and CH,COONa both are present. Both form
acidic buffer.

[37] At30 bar pressure mass of CO, in 1 kg water =44
gm

At 3 bar pressure mass of CO, in 1 kg water = 4.4 gm
Moles of CO, in 1 kg water = 0.1

H,CO,

0.1(1-a)

+ HCO;

0.la

— H”
0.1a

[H*][HCO;]
Ka,="TH,c0,]

0.1

4x107= : =0.la’

a=2x1073
[H]=0.1 0=2x 10*; pH=3.7
=37x10"

[02.00] AB,==A""(aq) +2B" (aq)

K, =4s'=32x10"
=s,=8x10"
s=2x10*

(2) (A)0.01 MHCI
[H]=102 pH=-log 102=2

I-\ = 1°P
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pOH=14-2=12

(B)0.01 M NaOH

[OH =102, pOH=-log [OH]
=2

(©)0.01 M CH,COONa

1
pH=7+ 3 [pPK, 10g0.01]

pH>7= pOH<7
(D)0.01 M NaClL,pH=7,pOH=7
Order of pOH valueA>D>C>B

JEE-ADVANCED

PREVIOUS YEAR’S

Q.1 (A,.B.D)
(A)AH, —AH, =€, . (I,—T,) and Cp depends on
temperature. Hence enthalpy also depends on tempera-
ture.

(B) CaCO, = CaO_ +CO, Kp=(Pco,)

2(g) at equlibrium
For a given reaction.

K. depends only on temperature.

OK, depends only on temperature.

(D) Enthalpy of reaction is independent of the catalyst.

Catalyst generaly changes activation energy.

Q.2 (B)
X, (g)==2x(g)
_B
5 B
,ﬂi X22
+4) p
K 2
B W
2.2 4
1+ﬁ
2
2
Ky =i7
4-—p°
Q.3 (C) AG® =(+)ve S —RTInK, =AG’ =(+)ve

K,<1
P
Also f cant be 0.7 otherwise K, will have to be (+)ve

IIT-NEET-Chemistryu_

Q4 [8.92 or 8.93]
Fe’l(aq) +S qu) = FES(s)
0.03M 0.1M
(0.03—x) (0.1-x)
=y = 007
K>>10=003-x=0=y
=x=0.03
1
= 17 —
K,=1.6x107= 207
10—]7
= ————— =8.928x10"7=Y x 10"
7 1.6x0.07
y=8.93
o _[B]
Q.5 [0.25] . = m
10 100
K000 =T=10 and K,,, =——=100
. AGly _(“RTK,) 0 1000x nl0
ow, 0
AGY,, (—RT(nkcq)z(m 2000 x (n100
=0.25
Q6 [7]
AgCl(s) = Ag" + CI K (AgC)=1.6x10"°
4 Z + Y
CuCl(s) —= Cu" + CI' Ksp(CuCl)= 10-6
b 4 Z + Y

Z(Z+Y)=1.6x1071
and Y(Z+Y)=10°
= (Z+Y)’=1.6x10"+10°
= (Z+Y) ’=10°
= Z+Y=103
We know
Z(Z+Y)=1.6x101
Zx103=1.6x10710
Z=1.6x10"
1.6 x10*=1.6x10"7
x=17

Uy Uy

I-\ = 1°
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Q.7 [4.47]
H* -
S= Ks{uHJ_\/z x10” ”’[10 3 1]
Kﬂ

=V2x107° =4.47x107

Q.8 [0.11] No. ofeq. of oxalic acid =No. ofeq. of NaOH Q.10
5.00x0.10 9.0xM
or Xo= X
1000 1000

.. Molarity of NaOH solution = é =0.11M
Q9 [2.30TO3.00]

B+HA — BH'+A

0.IM,Vml

0.IVmmol0.1 Vmmol  0.1V0.1V

[BH"|= D2V o
2V
pH at eq. pt=6 to 6.28
pH=7 —%[pl(b + Iog0.0S]
0
IIT-NEET - Chemistry ,
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SopK,=2.30-2.80
Possible

Solution 2

at V=6ml rxnis complete

So V=3ml is half of eq. pt

at which pH=11

pOH=(14-11) =pK +log1

PK,=3

[0.20]
For ppt, [Zn"] [S?]=K |

27_125x10%
[s7]- 0.05

=2.5%10*' M
H,S == 2H"S?

[H']2 x2.5x10

K, =107%'=
o1
[H :l " 25

[w] =éM —02M

0.1
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