(c) Can best be determined from measurements on dilute solutions

of NaF, NaCl and HCI

T O rd i Nna ry Th i n ki n g (d) 1s an undefined quantity

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

Electrical conductors, Arrhenius theory and
[CET Pune 1998; Pb. PMT 1998; RPMT 2002]

Ostwald's dilution law

@ a?= Ka (b) a?= £
1 Which of the following is non-electrolyte [CPMT 2001] C Ka
(a) NacCl (b) CacCl, © « K, @ a C
c = [—& - =
(¢ CypH»O0p, (d) CHZ;COOH C K,
2. Ammonium hydroxide is a [CPMT 1977] 12. Theory of ionization was given by
(@) Strong electrolyte [AMU 1983; DPMT 1985]
(b) Weak electrolyte (@) Rutherford (b) Graham
(c) Both under different conditions (¢) Faraday (d) Arrhenius
(d) Non-electrolyte 13. An ionizing solvent has
3. Ammonium hydroxide is a weak base because (@) Low value of dielectric constant
[MP PET 2000] (b) High value of dielectric constant
(@) 1t has low vapour pressure (¢) A dielectric constant equal to 1
(b) 1t is only slightly ionized (d) Has a high melting point
(¢) Ttis not a hydroxide of any metal 4. The extent of ionization increases [MNR 1982]

(d) 1t has low density a) With the increase in concentration of solute

4. Electrolytes when dissolved in water dissociate into their constituent (b) On addition of excess water to solution
ions. The degree of dissociation of an electrolyte increases with [CPMT 1974] (c) On decreasing the temperature of solution

(@) Increasing concentration of the electrolyte d) On stirring the solution vigorously

(b) Decreasing concentration of the electrolyte 15. Which is generally true about ionic compounds
(c) Decreasing temperature [Pb. PMT 2002]
(d) Presence of a substance yielding a common ion a) Have low boiling point

(
5. An electrolyte [MP PMT/PET 1988; CPMT 1974] (b) Have low melting point
(

(@) Gives complex ions in solution c) Soluble in non polar solvents
(b) Dissolves in water to give ions (d) Conduct electricity in the fused state
. . 16. At infinite dilution, the percentage ionisation for both strong and
(¢) 1sionized in the solid state weak electrolytes is [CPMT 1999]
(d) Generates ions on passing electric current (@ 1% (b) 20%
6. A monoprotic acid in 1.00 M solution is 0.01% ionised. The () 50% (d) 100%
dissociation constant of this acid is [BVP 2003] 17. The degree of ionization of a compound depends on
MNR 1980]
8 - [
(@ 1x10 (b) 1x10 (@) Size of solute molecules
-6 -5 b) Nature of solute molecules
() 1x10 (d) 10
7. Molten sodium chloride conducts electricity due to the presence of (c) N"ﬁiﬁﬁ Sﬁa’ﬁsse] used
(a) Free electrons (d) Quantity of electricity passed
(b) Free ions 18. For a weak acid HA, Ostwald's dilution law is represented by the
(c) Free molecules equation
(d) Atoms of sodium and chlorine @ K, = ac ) K, = a’c
8. An example for a strong electrolyte is [KCET 2002] ? AT 42 @1 ¢
(@) Urea (b) Ammonium hydroxide K 2
(¢) Sugar (d) Sodium acetate () a= aC @ K, = @ CZ
9. Which one is strongest electrolyte in the following 1-c l-a
[CPMT 1990] 19. Acetic acid is a weak electrolyte because [CPMT 1974]
(a) NaCl (b) CH,COOH (@) Its molecular weight is high
(© NH,OH d) CH,O (b) 1tis covalent compound
4 671276 (c) 1t does not dissociate much or its ionization is very less
10. The equivalent conductance at infinite dilution of a weak acid such d s hichl bl
as HF [Pb. PMT 1998] (d) s highly unstable

() Can be determined b ¢ of dilute  HF 20. In which of the following dissociation of NH,OH will be
a an be determined by measurement of very dilute

solution minimum [MP PET 2000]
(b) Can be determined by extrapolation of measurements on dilute (a) NaOH (b) H,O0
solutions of HCI, HBr and HI (© NH,CI @) NaCl
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Vant hoff factor of BaCI2 of conc. 0.01M is 1.98. Percentage
dissociation of BaCl, on this conc. Will be

[Kerala CET 2005]

(@) 49 ©) 69
(¢) 89 (d) o8
(e) 100
In which of the following solutions, ions are present
[NCERT 1981]
(@) Sucrose in water (b) Sulphurin CS,
(c) Caesium nitrate in water ~ (d) Ethanol in water
The  following  equilibrium  exists  inaqueous  solution,

CH,COOH = (:H?,COOi-FH+ if dil HC/ is added, without

change in temperature, the [UPSEAT 2000, 02]

(@) Concentration of CH3;COO™ will increase
(b) Concentration of CH3;COO™ will decrease
(¢
(

) The equilibrium constant will increase
d) The equilibrium constant will decrease

Which will not affect the degree of ionisation

32.

33.

34.

35.

36.

[MP PMT 1994]
(@) Temperature (b) Concentration
(c) Type of solvent (d) Current
The addition of a polar solvent to a solid electrolyte results in [NCERT 1973]
(@) Polarization (b) Association
(¢) Tlonization (d) Electron transfer

solution is 0.01%. lts

The degree of dissociation of 0.1 M HCN

ionisation constant would be [RPMT 1999]
(@ 107 b 10°
(¢ 107 (@ 10°

The hydrogen ion concentration in weak acid of dissociation

constant K and concentration C is nearly equal to

[CBSE PMT 1989; RPMT 2000]

@ Kalc (b) c/K,

() Ky d) K,

Degree of dissociation of 0.1 N CH;COOH is

(Dissociation constant =1 x 107 ) [MP PET 1997]
(@) 107° (b) 107
() 1073 (d) 1072
Which of the following substance is an electrolyte
[MADT Bihar 1980]

(@) Chloroform
(b) Benzene

() Toluene

(d)

d

In weak electrolytic solution, degree of ionization

Magnesium chloride

(@) Will be proportional to dilution

(b) Will be proportional to concentration of electrolyte

() Will be proportional to the square root of dilution

(d) Will be reciprocal to the dilution

0.2 molar solution of formic acid is ionized 3.2%. Its ionization

constant is [MP PMT 1991]

() 9.6x107° (b) 2.1x107*

ucrvone €

() 1.25x107° (d 4.8x107°

The best conductor of electricity is a 1.0 M solution of

[NCERT 1973]
(@) Boric acid (b) Acetic acid
(c) Sulphuric acid (d) Phosphoric acid
The colour of an electrolyte solution depends on
[DPMT 1985]
(@) The nature of the anion
(b) The nature of the cation
(c) The nature of both the ions
(d) The nature of the solvent
lonisation depends upon [CPMT 2004]
(@) Pressure (b) Volume
(c) Dilution (d) None of these

The values of dissociation constants of some acids (at 25°C ) are
as follows. Indicate which is the strongest acid in water

() 1.4x107° (b) 1.6x107*
() 4.4x107° (d) 4.3x107
Concentration CN ™ in 0.1M HCN is [K, =4 x1070]
[RPET 2000]
@) 2.5x107°M (b) 4.5x107°M
() 6.3x10°M d) 9.2x10°M

Acids and Bases

Which of the following is not a Lewis acid [MP PET 2002]

(a) co (b) SiCl,
() SO, d) zn**
Review the equilibrium and choose the correct statement

HCIO, + H,0 = H;0" +CIO;
(a) HCIO, is the conjugate acid of H,O

[RPMT 2000]

(b) HZO" is the conjugate base of H,0O
(¢) H,O is the conjugate acid of H;O"
(d) CIO; is the conjugate base of HCIO,

A solution of FeCl; in water acts as acidic due to

[BVP 2003]
(@) Hydrolysis of Fe** (b) Acidic impurities
(c) Dissociation (d) lonisation
A white substance having alkaline nature in solution is

[BVP 2003]
(a) NaNO, (b) NH,CI
(c) Na,COg, (d) Fe,0;
Which of the following can act both as Bronsted acid and Bronsted
base [MP PET 1995; MP PET/PMT 1998]
(@ CI° (b) HCO;
() HZ;0" (d OH~
Lewis acid [MP PMT 1987]

(@) Presence of H atom is necessary
(b) 1s a electron pair donor
() Always a proton donor

(d) 1s a electron pair acceptor
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7. For two acids A and B, pK, =1.2, pK, =2.8 respectively in CH,COOH +HF = CH,COOH," + F~ [BHU 1987]
value, then which is true [Bihar MEE 1998]
A and B both are equally acidic (a) F7is the conjugate acid of CH;COOH

A is stronger than B

—~

. b) F is the conjugate base of HF
Bis stronger than A

(@)
(b)
(e)
(d) Neither A nor Bis strong (¢) CH3;COOH is the conjugate acid of CH;COOH 2+
(e)
Aq

None of these

+ . .
8. . solution of sodium cyanide is [BHU 1981] (d) CH3COOH," is the conjugate base of CH;COOH
(@) Acidic (b) Amphoteric 21 The compound that is not a Lewis acid is [T 1985]
(¢) Basic (d) Netural @) BF, (b) AICl,
9. Which of the following is the strongest conjugate base
[MADT Bihar 1983; CBSE PMT 1999; KCET (Med.) 2001] (¢) BeCl, (d) NH,
@ CI- (b) CH,COO" 22.  Which of the following dissolves in water to give a neutral solution [Bihar MAD
© 0.~ @ NO, (@) (NH,),SO, (b) Ba(NOy),
¢ 4 2
() CrCl (d) CuSO
10. NaOH is a strong base because [ATIMS 2001] . * L . !
23.  Which of the following is the strongest acid [AMU 1982]
(@) 1t gives OH ion (b) 1t can be oxidised () H,PO () H,SO
(¢) 1t can be easily ionised (d) Both (a) and (c) 3T 2=
1. Which one of the following can be classified as a Bronsted base (c) "tk@'{ 2001] (d) CH,;COOH
(@) NO; (b) HSOJr 24. An example of a Lewis acid is
. [MADT Bihar 1982; AMU 1982; MNR 1994;
() NHy (d) CH,COOH RPMT 1997; KCET 2000; Orissa JEE 2005]
12 Which one of the following substance has the highest proton affinity (a) NaCl (b) MgCl,
[AIEEE 2003]
(a) HZO (b) HZS (C) AICI3 (d) SI’IC|4
() NH,4 (d) PH, 25. In the equilibrium HCIO+HO = HO+ClO,
13. Which of the following is the strongest Lewis acid [BHU 1981, 86]
[EAMCET 1998] (a) HCIO, is the conjugate acid of H,O
Bl b) BBr.
2 s ®) s b) H,O is the conjugate acid of H,0"
( 2 Jug 3
() BCly (d BFR .
4. An aqueous solution of ammonia consists of (c) Hs07is the conjugate base of H,0
[MP PET 2001] (d) CIO; is the conjugate base of HCIO,
@ HT (b) OH~ 26.  Which of the following would be expected to form ionic solution in
(© NH I () NH I and OH- water [CPMT 1976; Kurukshetra CEE 1998]
. L S (@) CCl, (b) O,
15. Which of the following is not a Lewis acid
[CBSE PMT 1996] () NaBr (d) CHBry
(@) BFR; (b) FeCly 27. A solution of sodium bicarbonate in water turns
. [NCERT 1971]
(c) SiF ) CpH, (@) Phenolphthalein pink (b) Methyl orange yellow
16. The conjugate base of NH, is [EAMCET 1998] () Methyl orange red () Blue litmus red
28.  Accepting the definition that an acid is a proton donor, the acid in
(@ NHj (b) NH - the following reaction NH,; + H,O — NH; + OH ™ is [Kerala (Med.) 2003
g 3 2 4
(© NH; @ Ny @ NH, ® H*
17. The strength of an acid depends on its tendency to (© NH; @ H,0
[MP PET 1996] ¢ 2
20. With reference to protonic acids, which of the following statements
(@) Accept protons (b) Donate protons .
is correct [CPMT 1990]
(c) Accept electrons (d) Donate electrons PH. i basic than NH
18. Which is not a electrophile [RPET 1999] (@) 3 1s more basic than 3
@@ AlCl (b) BF, (b) PHj is less basic than NH 4
(© (CHy).C* d) NH, () PHj is equally basicas NH 4
d) PHji hoteric while NH 5 is basi
19. Ammonia gas dissolves in water to give NH,OH. In this reaction () 3 s amphoteric while 3 15 basie
water acts as [CPMT 1990; MP PMT 1990] 30. NH,OH is weak base because [CPMT 1979]
(@) An acid (b) A base (@) 1t has low vapour pressure
() Asalt (d) A conjugate base (b) 1t is only slightly ionized
20.  In the equilibrium (c) 1Itis not a hydroxide of metal
(d) 1t has low density

Get More Learning Materials Here : & m &N www.studentbro.in



3L

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42,

43.

44.

Get More Learning Materials Here: &

HNOyj in liquid hydrogen fluoride behaves

a) As an acid
b) As a base

(
(
(c) Neither as a base nor as an acid

(d) As a base and as an acid

Aqueous solution of CuSO,.5H,0 changes blue litmus paper to

red due to [CPMT 1979; MP PMT 1989]

(@) Presence of Cu ** jons

(b) Presence of SO,  ions

(c) Hydrolysis taking place

(d) Reduction taking place

In the following reaction

HC,0, +PO, ~ = HPO, +C,0,

Which are the two Bronsted bases [MP PMT 1991]
(@ HC,0, and PO, (b) HPO,  and C,0,

(¢ HC,0, and HPO, = () PO,  and C,0,
Which of the following is the weakest acid [CPMT 2001]
(@) HF (b) HCI

(c) HBr d) HI

The degree of dissociation in a weak electrolyte increases
[CBSE PMT 1989; MP PMT 1997]

(@) On increasing dilution (b) On increasing pressure

(¢) On decreasing dilution (d) None of these

H isa [MADT Bihar 1983]
(@) Lewis acid (b) Lewis base

(c) Bronsted-Lowry base (d) None of the above

Dissociation of H3;PO, takes place in following steps
[CPMT 1976; NCERT 1987]

@ 1 (b) 2
(€ 3 d) 4
The aqueous solution of disodium hydrogen phosphate is
[MADT Bihar 1982]
(@) Acidic (b) Neutral
(¢) Basic (d) None

Which of the following is a conjugated acid-base pair
[MADT Bihar 1984; DPMT 2001]

(@) HCI, NaOH (b) NH,CI, NH,OH
(¢ H,SO,, HSO,” (d) KCN, HCN
The solution of strong acid and weak base (FeCl;)is
[MADT Bihar 1981; CPMT 1979, 83, 84]

(@) Acidic (b) Basic
(¢) Neutral (d) None of the above
The conjugate acid of HPO§7 is [EAMCET 1989]
(@) H3PO, (b) H3PO;
(@ H.PO; @ POy
What name is given to the reaction between hydrogen ion and
hydroxyl ion [MP PMT 1990]
(a) Hydrogenation (b) Hydroxylation
(c) Hydrolysis (d) Neutralization
Among the following, the weakest Lewis base is

[NCERT 1981]
(@ H~ (b) OH™
(¢ CI” (d) HCO;
The pKafor acid A is greater than pKa for acid B The strong
acid is [DPMT 2000]
(@) Acid B (b) Acid A

45.

46.

47.

48.

49.

50.
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52.

33.

54.

55.

56.

(c) Both Aand B (d) Neither A nor B

The conjugate acid of NH is [T 1985; Roorkee 1995;

EAMCET 1997;CBSE PMT PMT 2000; MP PET 1996,2000]

(@ NH; (b) NHZ

(¢) NH,OH (d) N,H,

Correct statement is [CPMT 1985]
(a) NH,CI gives alkaline solution in water

(b) CH3;COONa gives acidic solution in water

(¢ CH3;COOH is a weak acid

(d) NH,OH is a strong base

PK, of a weak acid is defined as [JIPMER 1999]
@ logsKs ® ook

© Tog 1 (@ tog 10~

a a

A salt 'X' is dissolved in water (pH =7), the resulting solution
becomes alkaline in nature. The salt is made of

[CPMT 1983]
(@) A strong acid and strong base
(b) A strong acid and weak base
(¢) A weak acid and weak base
(d) A weak acid and strong base

Which one is not an acid salt
(a) NaH,PO, (b) NaH,PO,
() NaH,PO, (d) None

A white substance was alkaline in solution. Which of the following

[MNR 1984]

substances could it be [CPMT 1989]
(a) Fe,0O4 (b) Na,CO,
() NH,CI (d) NaNO,
An aqueous solution of ammonium carbonate is
[MP PMT 1989]

(@) Weakly acidic
(c) Strongly acidic

(b) Weakly basic
(d) Neither acidic nor basic

100 mlof 0.2 M H,SO, is added to 100 ml of
0.2 M NaOH. The resulting solution will be [BHU 1996]
(@) Acidic (b) Basic
(¢) Neutral (d) Slightly basic
H3;BO; is [T Screening 2003]
(@) Monobasic and weak Lewis acid
(b) Monobasic and weak Bronsted acid
(¢) Monobasic and strong Lewis acid
(d) Tribasic and weak Bronsted acid
In the reaction SnCI2 +2ClI- —> SnCI4, Lewis acid is

[EAMCET 1987]
(a) SnCl, (b) CI”
() SnCl, (d) None of these
Lewis base is [RPMT 1997]
(@ CO, (b) SO;
() SO, (d) ROH

10 ml of 1 M H,SO, will completely neutralise
(@ 10 ml of 1 M NaOH solution
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(b) 10 ml of 2 M NaOH solution
(¢ 5ml of 2 M KOH solution

(d) 5ml of 1 M Na,COj solution
Which of the following compounds are diprotic

[Pb. PMT 2000]
(@ HyPO; (b) H,S
() HCIO, (d) H3PO,
When 100 m/ of 1M NaOH solution is mixed with 10 m/ of 10 M
H,S0,, the resulting mixture will be [AMU 2002]
(@) Acidic (b) Alkaline
(¢) Neutral (d) Strongly alkaline
The PH indicators are [KCET 1996]
(@) Salts of strong acids and strong bases
(b) Salts of weak acids and weak bases
(c) Either weak acids or weak bases
(d) Either strong acids or strong bases
Which of the following is not Lewis acid
(a) BFR (b) AICI,
(c) FeCly (d) PH4

A solution of sodium acetate in water will

[BHU 1997]

[MNR 1979]
(@) Turn red litmus blue (b) Turn blue litmus red
(¢) Not effect litmus (d) Decolourises litmus

Cl ™ is the conjugate base of
[NCERT 1979; CPMT 1976; MP PET/PMT 1988]

(a) HCIO, (b) HCI

() HOCI (d) HCIO,

Which of the following behaves as both Lewis and Bronsted base

(@) BF (b) CI”

() CO (d) None of these

The conjugate acid of a strong base is a [EAMCET 1979]
(@) Strong acid (b) Weak acid

(¢) Strong base (d) Weak base

Which one is the weakest acid [DPMT 2002]
(a) HNO, (b) HCIO,

() H,SO, (d) HBr

Conjugate base of HPO;™ is [MP PMT 1995]
(@ PO; (b) H,PO,

() HsPO, (d) H4PO;

Which of the following is not Lewis acid [RPET/PMT 2002]
(a) FeCly (b) AICl,

() BCl, (d) NH;4

(i) A strong acid has a weak conjugate base
(ii) An acid is an electron pair acceptor
The above statements (i) and (ii)
(@) Correct
(b) Wrong
(c) (i) Correct and (ii) Wrong
(d) (i) Wrong and (ii) Correct
The pH is less than 7, of the solution of
[Pb. PMT 2002; MP PMT 2003]

(a) FeCly (b) NaCN

70.
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() NaOH (d) NaCl

In the reaction |, + 17 — 137, the Lewis base is
[CPMT 1997; RPMT 2002; BCECE 2005]

@ Iy (k) I
(c) |37

The strength of an acid depends on its tendency to

(d) None of these

[UPSEAT 2001]
(@) Accept protons (b) Donate protons
(c) Accept electrons (d) Donate electrons

In Lewis acid-base theory, neutralization reaction may be considered
as [NCERT 1977]

(a) Formation of salt and water
(b) Competition for protons by acid and base
() Oxidation reduction

(d) Coordinate covalent bond formation

The salt that forms neutral solution in water is

[EAMCET 1981]
(a) NH,CI (b) NacCl
() Na,CO,4 (d) K;BO,
Which of the following cannot act as a Lewis or Bronsted acid
(a) BFR (b) AICL
() SnCl, (d) CCl,
Which one of the following salts gives an acidic solution in water
(a@ CH;COONa (b) NH,CI
() NacCl (d) CHZ;COONH,
Which of the anhydrous salts when come in contact with water
turns blue [AMU 1981, 82]
(a) FeL%Rx]s)AQ\TISHg?J (b) Copper sulphate
(¢) Zinc sulphate (d) Cobalt sulphate

The species among the following, which can act as an acid and a

base is [AIEEE 2002; KCET 2005]
(@) HSO, (b) SO;~
() HZ;O0" (d) CI~
The strongest base from the following species is
[KCET 1996]

(@ NH?* (b) OH~
(9 O @ s*
Which one is Lewis acid [CPMT 1997]
(@ CI” b) Ag*
() C,H;OH d S2°
The conjugate acid of H,PO; is [MP PET 1990]
(@) H3PO, (b) H,PO,
() PO, (d) H,;0"
The conjugate acid of S,05™ is [EAMCET 1984]
(@) H,S,04 (b) H,SO,
(¢ HSO, (d) HS,04
In the reaction BC|3 +PH, —)C'aB — PHj;, Lewis base is

[EAMCET 1986]
(a) BCl, (b) PH;
() Cl;B—-PH;4 (d) None of these
Which of the following statement is true [MP PMT 1996]
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(@) The conjugate base of a strong acid is a strong base

(b) The conjugate base of a weak acid is a strong base

(c) The conjugate base of a weak acid is a weak base

(d) The base and its conjugate acid react to form a neutral solution
What is the conjugate base of OH™
@ O, (b)
(© O @ 0
Which of the following is a Lewis base [BHU 1995]
(@ CH, (b) C,H;OH

[AIEEE 2005]
H,O

(¢) Acetone

(d) Secondary amine
[CBSE PMT 2005]
(a) HCIO < HCIO, < HCIO; < HCIO,

(b) HCIO, < HCIO < HCIO, < HCIO,
(¢) HCIO, < HCIO, < HCIO, < HCIO
(d) HCIO, < HCIO, < HCIO, < HCIO

The strongest acid is

The correct order of acid strength is

[DPMT 2000]

(a H3AsO, (b) H3AsO,
() H3PO; (d) H;PO,
Which of the following is the strongest base [Roorkee 2000]
(@) C,Hg (b) C,H;COO"
(¢ C,H;O (dy OH~
The aqueous solution of which one of the following is basic
[MP PMT 2001]
(a) HOCI (b) NaHSO,
(¢) NH,NO, (d) NaOCI
Which of the following is the weakest base [NT 1980]
(a) NaOH (b) Ca(OH),
(¢ NH,OH (d) KOH

The suitable indicator for strong acid and weak base is
[RPMT 1997; UPSEAT 2002]

(@) Methyl orange (b) Methyl red
(c) Phenol red (d) Phenolphthalein
Among the following acids, the weakest one is
[NCERT 1984]
(@) HF (b) HCI
(¢) HBr (d)y HI
The compound HC/ behaves as .. in the reaction,
HCl + HF - H;Cl + F~ [JIPMER 2001]
(@) Weak base (b) Weak acid
(c) Strong base (d) Strong acid
The conjugate base of a strong acid is a [EAMCET 1978]
(@) Strong base (b) Strong acid
(¢) Weak acid (d) Weak base
Which among the following is strongest acid [BHU 2005]
(@) HC00 &) H(CI0)0
(¢) H(ClO)O (d) H(clo)
In the reaction 2H,0 = HSOJr +OH™, wateris
[MP PET 1989]
(@) A weak base
(b) A weak acid
(c) Both a weak acid and a weak base
(d) Neither an acid nor a base
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In the reaction HCl +H,0 = H,0" +CI~
[NCERT 1978; EAMCET 1982, 89]
(@) H,O is the conjugate base of HCI acid

(b) Cl™ is the conjugate base of HCI acid
(c) Cl is the conjugate acid of H,O base

(d) H307 is the conjugate base of HCI

According to Lewis concept, an acid is a substance which
[EAMCET 1981; NCERT 1981;
CPMT 1986; MP PMT 1987]
(@) Accepts protons
(b) Donates protons
(c) Accepts a lone pair of electrons
(

d) Donates a lone pair of electrons

Water is a [KCET 2002]
(@) Amphoteric acid (b) Aprotic solvent

(¢) Protophobic solvent (d) None of these

Conjugate base of NH; is [RPMT 2002]
@ NHY (b) NHY

() NHZ @ N

Which of the following species is an acid and also a conjugate base

of another acid [NCERT 1981]
(a) HSO, (b) H,SO,
() OH™ (d) H,0"

Which of the following is Lewis acid
[NCERT 1978; EAMCET 1987; MP PET 1994;
CPMT 1990; AFMC 1997; RPMT 1999]

(@) BF b) CI°
(€ H0 (d) NHjg

According to Bronsted-Lowry concept, base is a substance which is[NCERT 1982

(@) A proton donor

(b) An electron pair acceptor
(¢) A proton acceptor

(d) An electron pair donor

Which of the following is known as hydronium ion

[NCERT 1976]
(@ HT (b) H,0"
() H30" (d) H,0;
An aqueous solution of aluminium sulphate would show

[NCERT 1977]

(@) An acidic reaction
(
(

(d) Both acidic and basic reaction

b) A neutral reaction

c) A basic reaction

The aqueous solution of aluminium chloride is acidic due to

[MNR 1986, 88]
(@) Cation hydrolysis
(b) Anion hydrolysis
() Hydrolysis of both anion and cation
(d) Dissociation

HSO, is the conjugate base of [NCERT 1977]

@ HF (b) H,SO,

() SOZ" (d) H,S0,

An acid is a compound which furnishes (Bronsted-Lowry concept)[EAMCET 197
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(@) An electron (b)
(c) An electron and a proton (d)

A proton
None of the above
109.  The conjugate base of sulphuric acid is
[EAMCET 1974]
(b) Hydrochloric acid
(d) Barium hydroxide

(@) Sodium hydroxide
(c) Bisulphate jon

10.  Which is strongest Lewis base [CPMT 1994]
(@) SbH;, (b) AsH,
() PH; (d) NH,

m. According to Bronsted principle, an aqueous solution of HNO,
will contain [MP PMT/PET 1988]
@ NO, (b) NO;
() NO, (d) NO*

M2.  Aqueous solution of an acid is characterised by the presence of

[NCERT 1977]

(a) HYions (b) H; ions
() H30"ions (d) H,O"ions

n3. Ammonium ion is [RPMT 1999; KCET 2002]

(@) Neither an acid nor base (b) Both an acid and a base

(c) A conjugate acid (d) A conjugate base
N4.  Aqueous solution of AICl; is [RPMT 2002]
@) Acidic (b) Basic
(c) Amphoteric (d) None of these
5.  The species which acts as a Lewis acid but not a Bronsted acid is [MP PMT 1999; KSARREts ¢t 56
(@ NH, (b O
(¢ BR (dy OH~
M6.  Among the following, the weakest base is [MP PMT 2002]
@ H° (b) CHj3
() CH,0" @ CI-

n7. Which of the following is not lewis base
[EAMCET 1975; RPMT 2002]

(@ NH, (b) PH,
(€ (CH3);N (d) HNj
ns. pK, value of the strongest acid among the following is
[MP PMT 1590]
(a) 3.0 (b) 45
() 10 (d) 2.0
N9.  The most acidic compound in water is [CBSE PMT 2001]
(a) AICl, (b) BeCl,
() FeCly (d) None of these
120. BF; is used as a catalyst in several industrial processes due to its

(@) Strong reducing agent

(b) Weak reducing agent

(¢) Strong Lewis acid nature

(d) Weak Lewis acid character

121.  The aqueous solution of AICL; is acidic due to the hydrolysis of

(@) Aluminium ion
(b) Chloride ion

(c) Both aluminium and chloride ion
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(d) None of these
Which shows weak ionisation in water [MH CET 2001]
(a) H,SO, (b) NaCl
(c) HNO, (d) NH,
An organic dye, cosine used to detect end point of precipitation
titration by adsorption is called
[MH CET 1999]
(b) Adsorption indicator
(d) None of these

The indicator used in the titration of iodine against sodium

(@) Absorption indicator

() Chemical indicator

thiosulphate is [AFMC 2002]
(@) Starch (b) K;Fe(CN)g
() K,CrO, (d) Potassium

Phenolphthalein does not act as an indicator for the titration
between [Pb. PMT 2002]

(@) NaOH and CH,COOH
(b) H,C,0, and KMnO,
() Ba(OH), and HCI

(d) KOH and H,SO,

Which is not example of Bronsted Lowry theory
[AIEEE 2003]

(@) AICI (b)
() SO, (d)

H,SO,
HNO,

An aqueous solution of sodium carbonate is alkaline because sodium
f [MP PET 2002]
(@) Weak acid ang weak base
(b) Strong acid and weak base
(¢) Weak acid and strong base
(d) Strong acid and strong base
The acid that results when a base accepts a proton is called
[Kerala (Med.) 2002]
(@) Conjugate base of the acid
(b) Conjugate protonated base
() Lewis base
(d) Conjugate acid of the base
(e) None of these
Ammonia gas dissolves in water to form NH,OH . In this reaction
[KCET (Engg./Med.) 1999]
(@) A conjugate base (b) A non-polar solvent
() An acid (d) A base

The conjugate base in the following reaction

water acts as

H,S0, + H,0 = H;0" + HSO, [DCE 1999]
(@) H,0 (b) HSO,
() Hy0" d) SO,
An aquL‘éﬁ?lgomelg})’u 299 minium sulphate shows
[DPMT 2001]
(@) A basic nature
(b) An acidic nature
(¢) A neutral nature

(d) Both acidic and basic nature

NeutrafHR$EAT #00102]cid with a base invariably results in the
production of [CPMT 1983]

(@ H;0" (b) OH~
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(© H,0 (d H" and OH"

The conjugate acid of HPOfiis
[MP PMT 1987, 90, 91; EAMCET 1993]

@ CHj3 (b) F

() NH," (d OH~

146.  The aqueous solution of CuSO, is [CPMT 1985]
_ 3_
(@ H,PO, (b) PO, (@) Acidic (b) Basic
(¢g H;PO, (d) H3PO, (¢) Neutral (d) Amphoteric
Which of the following is not used as a Lewis acid 147.  The acid having the highest pK, value among the following is
[MP PET 2000] (a) HCOOH (b) CH,COOH
(a) SnCl, (b) FeCly
() CICH,COOH (d) FCH,COOH
() Kl (d) BF 148. The indicator used in the titration of sodium carbonate with
Orthoboric acid in aqueous medium is [AMU 2000] sulphuric acid is [DPMT 2001]
(@) Monobasic (b) Dibasic (@) Phenolphthalein
(c) Tribasic (d) All are correct (b) Methyl orange
According to Lewis concept which one of the following is not a base[MP PET/PMT 1388; Plat@BTzaofrocynide
(@) OH- (b) H,0 (d) Potassium ferricynide
149. According to Bronsted law, water is a/an
(© Ag* (d) NH, [MP PET/PMT 1988]
The aqueous solution of ammonium chloride is (a) Base (b) Acid
[CPMT 1987] (¢) Acid and base both (d) Salt
(a) Ne.ut.ra] (b) Basic . 150.  Which of the following can give base OH™
(¢) Acidic (d) Amphoteric [MP PET/PMT 1988]
In th BCI; + PH; — BCl; : PH; The Lewis acid i
n the process 3 3 3 5 The Lewis acid is @) H,0 ) H,0°
[RPMT 2000]
@) PH, (b) BCl, © H, (d) HCl
(¢) Both (d) None 151.  Conjugate base of HBr is [MP PET/PMT 1988]
The conjugate acid of NH 5 is (@) H,Br* (b) H*
BHU V. i 1999; Pb. PMT 2004
[ e ] (©) Br @ Br'
(@) NH,q (®) NH, 152.  Molar heat of neutralization of NaOH with HCI in comparison
() NyH, (d) NH,OH to that of KOH with HNOj is [MP PMT 1989]
Which halide of nitrogen is least basic [DPMT 2001] (a) Less (b) More
(a) NBry (b) NI (c) Equal (d) Depends on pressure
(¢ NCl d) NF, 153.  Which of the following is not a Lewis acid ] &K 2005]
When FeCl; gets soluble in water, then its solution represents (@) BFy (b) AlCl,
which of the characteristics [MP PET/PMT 1988] (e) HCI (d) LiAIH,
(@) Am-photeric (b) Acidic 154. The solvent which neither accepts proton nor donates proton is
() Basic (d) Neutral called [RPMT 2000]
Lewis aci.d are those substance.s [MP PMT 1987] (@) Amphoteric (b) Neutral
(@) Which accept electron pair () Aprotic (d) Amphiprotic
. . + . . .
() WhI.Ch p'rowde H lon. in the solution 155. For the reaction in aqueous solution n* + X = ZnX"*, the
(c) Which give electron pair
Keq is greatest when Xis [Pb. PMT 1998]
(d) Which accept OH " ion
The conjugate base of HCOj is (@ F (b) NOg
@ H,CO; () Co% & Co, @
156. Why are strong acids generally used as standard solutions in acid-
() CO, () H0 base titrations [Pb. PMT 1998]
In the reaction NH; +BF; = NH; — BF;, BF; is (@) The pH at the equivalence point will always be 7
[MP PMT 1989; MHCET 2001] (b) They can be used to titrate both strong and weak bases
(@) Lewis acid (c) Strong acids form more stable solutions than weak acids
(b) Lewis base (d) The salts of strong acids do not hydrolysed
() Neither Lewis acid nor Lewis base . L . .
157.  For an aqueous solution, the characteristic species of acid is
(d) Lewis acid and Lewis base both
[RPMT 1999]
The strongest Lewis base in the following

[MP PET/PMT 1988]
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(a) HTion (b) H30"ion
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(c) H, ion (d) H,O%ion

Which is a Lewis base [CPMT 1988; JEE Orissa 2004/
(a) B,Hg (b) LiAlIH,

(c) AlH, (d) NH,

For a weak acid, the incorrect statement is [Pb. PMT 2004]

(@) 1ts dissociation constant is low
(b) 1ts pK, is very low
(c) 1Itis partially dissociated
(d) Solution of its sodium salt is alkaline in water
Boron halides behave as Lewis acids, because of their
[CBSE PMT 1996; BHU 2004]
(b) Acidic nature

(c¢) Covalent nature (d) Electron deficient nature

(@) Tlonic nature

Would gaseous HC/be considered as an Arrhenius acid

[UPSEAT 2004]
(@) Yes
(b) No
(¢) Not known
(d) Gaseous HC/ does not exist
Which one of the following is called amphoteric solvent

[UPSEAT 2004]
(@) Ammonium hydroxide (b) Chloroform
(c) Benzene (d) Water
Strongest conjugate base is [DPMT 2004]
(@ CI” (b) Br-
© F @ 1
The conjugate base of H,PO; is [AIEEE 2004]
(@ H;3PO, (b) P,0Os
() PO d) HPOZ
Conjugate base of HSOj is [MH CET 2004]
(@) SO, (b) H,SO,
() H3SO, (d) None of these

Common ion effect, Isohydric solutions, Solubility
product, lonic product of water and Salt hydrolysis
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The expression for the solubility product of Al, (SO,), is
(@) Kg=[AF16S0; T () Kg=[AF] (SO; T
() Kg =[AFT SO @) Kg=[AF] (SO

On addition of ammonium chloride to a solution of ammonium
hydroxide [CPMT 1976, 80, 81, 99;
NCERT 1976, 77; MP PMT 1989, 99; DPMT 1983]

a) Dissociation of NH ,OH increases

(

(b) Concentration of OH ™ increases
(¢) Concentration of OH ™ decreases
(

c
d) Concentration of NH, and OH increases
The solubility product of a salt having general formula MX,, in

water is : 4x107%2.
aqueous solution of the salt is

The concentration of MZ* ions in the
[AIEEE 2005]

(a) 2.0x107°M (b) 1.0x107*M
(c) 1.6x107*M d) 4.0x10°M

In a saturated solution of electrolyte, the ionic product of their
concentration are constant at constant temperature and this
constant for electrolyte is known as [CPMT 1983]
(b) Solubility product

(c) Tlonization constant (d) Dissociation constant

(@) lonic product

I the solubility product Ky, of a sparingly soluble salt MX, at

25°C is 1.0x107% , the solubility of the salt in mole /itre at this
temperature will be [RPMT 2000]

(@) 2.46x10™ (b) 1.36x107*
(c) 2.60x1077 (d 1.20x107%°
The unit of ionic product of water K, are
[UPSEAT 2001, 02]
@@ Mol?*L? (b) Mol?L?
() Mol?L? (d Mol’L™?
A solution which is 10°M each in Mn2+, Fe2+, Zn?* and

Hg?" is treated with 107°M sulphide ion. If Ke of

MnS, FeS,ZnS and HgS are 107,107,107 and 107

respectively, which one will precipitate first
[T Secreening 2003]

(a) FeS (b) MgS
() HgS (d) 2ZnS
Let the solubility of an aqueous solution of Mg(OH), be x then its
kg, is

9 [AIEEE 2002]
@) 4x® (b) 108x°
() 27x* d 9x
The solubility product of BaSO, at 25°C is 1.0 %107 What
would be the concentration of H,SO, necessary to precipitate
BaSO, from a solution of 0.01 M Ba?" ions

[RPMT 1999]
@) 107° (b) 1078
() 1077 d) 107°
The solubility in water of a sparingly soluble salt AB, s
1.0x10°mol I . 1ts solubility product number will be

[AIEEE 2003]

@ 4x107 (b) 4x107%

() 1x107® d) 1x107%°

The solubility of CaF, is a moles/litre. Then its solubility product
is ... [Orissa JEE 2002]
@) s? (b) 4s®

() 3s? d s°

On passing a current of HCI gas in a saturated solution of NaCl,
the solubility of NaCl
[CPMT 1989; CBSE PMT 1989]

(@) Increases (b) Decreases

NaCl decomposes

Which is the correct representation of the solubility product
constant of Ag,CrO, [NCERT 1974, 75]

(¢) Remains unchanged (d)

@ [Ag'TP[Cro%] ®b) [AgT1[CrO;?]
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(©) [2Ag*1[CrO;*] (d) [2Ag*) [CrO;7]

The solubility of CaF, is2x107* moles/litre Tts solubilily
product (Kg;) is [NCERT 1981; BHU 1983, 86;
MP PET 1992; CBSE PMT 1999]
() 2.0x107* (b) 4.0x1073
(c) 8.0x107*% (d) 3.2x107™%
Solubility product of a sulphide MSis 3x107% and that of another

sulphide NSis 4 x 107 . 1n ammoniacal solution
[NCERT 1981]
(@) Only NS gets precipitated
(b) Only MS gets precipitated
() No sulphide precipitates
(d) Both sulphides precipitate

Which of the following salts when dissolved in water will get
hydrolysed

[MNR 1985; CPMT 1989; CBSE PMT 1989; MP PET 1999]
(a) NacCl (b) NH,CI
() KCI (d) Na,SO,
The aqueous solution of FeCl; is acidic due to

[CPMT 1972, 79, 83, 84;
MP PET/PMT 1988; RPMT 2000]
(@) Acidic impurities (b) Tlonisation
(¢) Hydrolysis (d) Dissociation
A precipitate of AQCl is formed when equal volumes of the

following are mixed. [KSp for AgCl = 10710] [KCET 2005]

(a 10™M AgNO, and 10~ M HCI
(b) 10°M AgNO, and 107°M HCI
() 107°M AgNO; and 10™* M HCI
(d) 107°M AgNO; and 10 °M HCI
The solubility of silver chromate in 0.1 M K,CrO, is

2x10moldm™. The solubility product of silver chromate will

be [MH CET 2000]
() 8x107* (b) 16x107
() 1.6x107%8 (d 16x107®8

Some salts although containing two different metallic elements give

test for only one of them in solution. Such salts are [MNR 1979]
(@) Double salts (b) Normal salts
(¢) Complex salts (d) Basic salts

KOH solution

What is the pH value of N
1000

[CPMT 1975; MNR 1986, 91; Pb. CET 2004]

(b) 3
(d) n

@@ 107

() 2

Mohr's salt is a
(@) Normal salt (b) Acid salt
(c) Basic salt (d) Double salt

Aqueous solution of sodium acetate is

[MNR 1986]

[MNR 1978; CPMT 1971, 80, 81;
MADT Bihar 1982; MP PMT 1985;]
(b) Weakly acidic
(d) Alkaline

(@) Neutral
(c) Strongly acidic

24.

25.
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35.

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

@ ke © o
a aXKb

Ko Ka
(<) \/j @ 3

Which of the following salts undergoes hydrolysis
[CPMT 1972, 74, 78; DPMT 1985]

(a) CH;COONa (b) KNO,
(¢) NaCl (d) K,SO,
What will happen if CCl, is treated with AgNO,
[DPMT 1983]

(@) A white ppt. of AGCI will form
(b) NO, will be evolved
(¢) CCl, will dissolve in AgNO,
(d) Nothing will happen

The correct representation for solubility product of SNS, is
[CPMT 1977; MP PET 1999;RPMT 2000]

(@ [sn*1[s* T ) [Sn*1s*F
() [Sn*1[25°7] () [Sn*1[28*T

A precipitate of calcium oxalate will not dissolve in
[CPMT 1971, 89; 1T 1986]

(a) HCI (b) HNO,

() Aquaregia (d) CH;COOH

Baking soda is [RPMT 2000]
(@) Basic salt (b) Acidic salt

(c) Complex salt (d) Double salt

Which one of the following substances will be a mixed salt
[DPMT 1982; CPMT 1972]

(a) NaHCO,

(b) Ca(OCI)Cl

© K,SO, Al,(SO,);.24H,0
(d) Mg(OH)Br

Solubility product of BaCl, is 4x107°.

moles/litre would be

Its solubility in

[AFMC 1982; Roorkee 1990; BHU 2000]
() 1x1073 (b) 1x107°

() 4x107¥ d) 1x107%
Which hydroxide will have lowest value of solubility product at

normal temperature (2500)
(@) Mg(OH), (b)
(¢) Ba(OH), (d)
Which will not be hydrolysed

(@) Potassium nitrate

[T 1990; RPMT 1997]
Ca(OH),
Be (OH),
[MP PMT 1989]

(b) Potassium cyanide
(c) Potassium succinate
(d) Potassium carbonate
Which pair will show common ion effect
[MP PMT 1990, 99; Pb. PMT 2001]

NaCl + HCI

AgCN + KCN
[UPSEAT 1999]

(a) BaCl, + Ba(NO,), (b)
() NH,OH +NH,CI (d)

Which is least soluble in water
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(@) AgCl (b) AgF
(€ Agl d) AgyS
A white salt is readily soluble in water and gives a colourless
solution with a PH of about 9. The salt would be
[Pb. PMT 1998]

(@ NH,NO, (b) CH;COONa
(¢ CH3;COONH, (d) CaCOq4
If acetic acid mixed with sodium acetate, then H ™ ion concentration
will be [Roorkee 1995]
(@) Increased (b) Decreased
(c) Remains unchanged (d) pH decreased
Solubility of AgCI will be minimum in

[CBSE PMT 1995]
(@) 0.001M AgNO, (b) Pure water
(¢) 0.01MCaCl, (d) 0.01M NacCl

In absence of formation of complex ions by the addition of a
common ion, the solubility of a given salt is [BHU 1979]

(@) Increased

(b) Decreased
(¢) Unaffected
(d) First increased and then decreased

At 298 K, the solubility product of PbCI, is 1.0 x107®. What
will be the solubility of PDOCI, in moles/litre

[MP PMT 1990; CPMT 1985, 96]
1.0x10°°

4.6x107
[CET Pune 1998]
(@) The ionic product of an electrolyte in its saturated solution
(b) The product of the solubilities of the ions of the electrolyte
(¢) The product of solubilities of the salts
(d) The product of the concentration of the ions

lonic product of water increases, if
[AMU 1983; MP PET 1986; MP PET/PMT 1988;

(a) 6.3x107° (b)

() 3.0x1073 ()
Solubility product is

JIPMER 2002]
(@) Pressure is reduced (b) H™is added
(¢) OH7is added (d) Temperature increases
Which one is a mixed salt [DPMT 1985]
(@) NaHSO, (b) NaKSO,
() K,Fe(CN)g (d) Mg(OH)CI

If Ky for HgSO, is 6.4 x10™°, then solubility of the salt is
[AFMC 1997; KCET 2000; CPMT 2000; JIPMER 2001]

@) 8x107° (b) 8x107°

() 6.4x107° d) 6.4x107

The solubility of BaSO, in water is 2.33x1073 gm/litre Its

solubility product will be (molecular weight of BaSO, = 233) [ANMS 19985.

(@) 1x107° (b) 1x107%
() 1x107%® (d) 1x107™%
The solubility of AgCl in 0.2 M NaCl solution (Ksp for

AgCl=1.20x1079) is [MP PET 1906]
@ 0.2M (b) 1.2x107° M
() 02x10M d) 6.0x107° M
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The solubility of Agl in Nal solution is less than that in pure
water because [UPSEAT 2001]
(@) Agl forms complex with Na/

(b) Of common ion effect

(c) Solubility product of Ag/ is less than that of Na/

(d) The temperature of the solution decreases

The solubility product of BaSO, is 1.5 x107°. The precipitation

in a 0.01 M Ba?' solution will start, on adding H,SO, of

concentration [CPMT 1988]
@ 107°M (b) 10°M
© 107'M d) 10°Mm

At 20°C, the Ag"ion concentration in a saturated solution of
Ag,CrO, is1.5x107" mole/litre At 20°C,the solubility
product of AQ,CrO, would be

[MP PET 1997; MP PMT 1999]
1.6875x107%°

1.6875x107%

(a) 3.3750x107% (b)
() 1.6875x107% ()
The solubility of PbCl, is [MP PMT 1995; DCE 1999]

@ Ky b) °JKg

K
(@) 3,/75" @) 8Ky

The solubility product of AgCl is 1.44 x10™ at100°C . The
solubility of silver chloride in boiling water may be
[MP PMT 1994; Bihar MEE 1908]

(@) 0.72x107*M (b) 1.20x102 M

() 0.72x102 M (d) 1.20x107* M

If the solubility of a sparingly soluble salt of the type BA, (giving

three ions on dissociation of a molecule) is X moles per litre, then

its solubility product is given by [BHU 1987]
@@ x?2 (b) 2x3
(©) 4x? ) 4x®

The solubility product of Ag,CrO, is 32x107%. What is the

concentration of CrO, ions in that solution

[BHU 1997; DPMT 2004]

@) 2x10%m/s (b) 16x10™*m/s
() 8x10*m/s (d 8x10°%m/s
The addition of HCI will not suppress the ionization of
[MP PET 1993]
(@) Acetic acid (b) Benzoic acid
() H,S (d) Sulphuric acid

. . .. 2—.
On the addition of a solution containing CrO," ions to the

solution of Ba®*, Sr?* and Ca®"ions, the precipitate obtained

first will be of [MP PMT 1993]
(a) CaCrO, (b) SrCrO,
(c) BaCrQ, (d) Mixture of (a), (b), (c)

The solubility product of a sparingly soluble salt AB at room

temperature is 1.21 x 1078 . Its molar solubility is
[CPMT 1987; MP PET 2001]

@) 1.21x107° (b) 1.21x107°
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() 1.1x107* (d 1.1x107°
The precipitation occurs if ionic concentration is
[AFMC 1995; ] & K 2005]

Y
~

Less than solubility product

=
=

More than solubility product

g)

oL
= —

Equal to solubility product
None of these

—~ e~

If S and K, are respectively solubility and solubility product of a
sparingly soluble binary electrolyte, then
[CPMT 1988; MP PMT 1999]

(b) S=Kg

1
© S=yKg @) S=2Kg

Any precipitate is formed when
[ATIMS 1982; DPMT 1985; KCET 1999; MP PMT 2004 ]
(@) Solution becomes saturated

(b) The value of ionic product is less that than the value of
solubility product

() The value of ionic product is equal than the value of solubility
product

(d) The value of ionic product is greater than the value of
solubility product

The solubility product of AQCI is 4.0x107% at 298 K. The
solubility of AQClin 0.04 m CaCl, will be

[KCET 1996]
@ 2.0x10°m (b) 1.0x10*m
() 5.0x107°m (d 2.2x107*m
Hydrolysis of sodium acetate will give [MNR 1978]
(@) Acidic solution (b) Basic solution

(¢) Neutral solution (d) Normal solution

If the solubility product of BaSO,is 1.5x 10%n water, its
solubility in moles per litre, is
[BHU 1995; MP PET 1995; UPSEAT 204]

() 1.5x107° (b) 3.9x107°
() 7.5x107° (d 1.5x107
On passing H,S gas through a highly acidic solution containing

Cd %" ions, CdS is not precipitated because

(@) Of common ion effect

(b) The solubility of CdS is low
(c) Cd 2" jons do not form complex with H,S

(d) The solubility product of CdS is low
Which of the following will occur if a 0.1 M solution of a weak acid
is diluted to 0.01M at constant temperature

[UPSEAT 2001, 02]
a) [H*] will decrease to 0.01 M

(

(b) pH will decrease

(c) Percentage ionization will increase
(d)

d

K, will increase

If solubility of calcium hydroxide is \/g, then its solubility product

will be [MH CET 2002]
@ 27 (b) 3
© o d 12V3
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When NH 4C| is added to NH,OH solution, the dissociation of
ammonium hydroxide is reduced. It is due to

[MP PMT 1993]
(@) Common ion effect (b) Hydrolysis
(c) Oxidation (d) Reduction
At 298 K, the solubility of PbC|2 is 2x1072 mol/lit, then ksp =

[RPMT 2002]

@ 1x1077 (b) 3.2x1077
€ 1x10° d) 3.2x107°
The solubility product of silver sulphide is 3.2 x10

at the experimental temperature is

s solubility
@) 2x107* moles per litre

(b) 6x 107 moles per litre

(©) 1.2x10° moles per litre

(d) 8x107* moles per litre

The solubility of CaCOj in water is 3.05 x 10™*moles/litre 1ts

solubility product will be [MP PMT 1997]
(a) 3.05x107* (b) 10
() 6.1x107* (d 9.3x10°°

Solubility of BaF, in a solution Ba(NOj), will be represents by
the concentration term
[UPSEAT 2001, 02; CPMT 2002]

(@) [Ba™] b) [F]

© %[F*] @ 2[NO;]

The solubility of PbCl, at 25°C is 6.3 x107% mole/itre. Its
solubility product at that temperature is
[NCERT 1979; CPMT 1985]

a) (6.3x107°%)x(6.3x107%)
b) (6.3x107°)x(12.6x107°)
o) (6.3x107%)x(12.6x107%)?

d) (12.6x107°)x(12.6 x107%)
Which of the following cannot be hydrolysed

— o~ o~ o~

[MP PMT 1996]
(@) A salt of weak acid and strong base
(b) A salt of strong acid and weak base
(c) A salt of weak acid and weak base
(d) A salt of strong acid and strong base
PH of water is 7. When a substance Y is dissolved in water, the

pPH becomes 13. The substance Y is a salt of

[MP PMT 1997]
(a) Strong acid and strong base
(b) Weak acid and weak base
(¢) Strong acid and weak base
(d) Weak acid and strong base
Which is a basic salt [MP PMT 1985]
(a) PbS (b) PbCO,
() PDbSO, (d) 2PbCO,;.Pb(OH),

The saturated solution of Ag,SO, is 2.5 x1072 M. Its solubility

product (Ksp) is [NCERT 1980]
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(a) 62.5x107° (b) 6.25x107
() 15.625x10° (d) 3.125x10°°
Ksp for sodium chloride is 36 mol? /litré. The solubility of 85.
sodium chloride is [BHU 1981]
1 1
@ 35 ® 5
() 6 (d) 3600 86.

Sodium chloride is purified by passing hydrogen chloride gas in an

impure solution of sodium chloride. 1t is based on

[MP PMT 1996]
(@) Buffer action (b) Common ion effect
(c) Association of salt (d) Hydrolysis of salt 87.

If the concentration of lead iodide in its saturated solution at

25°C be 2x107 moles per litre, then its solubility product is[CPMT 1984]
(a) 4x107° (b)
() 6x10° (d 32x10°

The precipitate of CaF, (Kg, =1.7x107'°) is obtained when

equal volumes of the following are mixed

[T 1992; UPSEAT 2000] 89.

@@ 10*McCa® +10*MF-

(b) 102MCa? +10°MF-
(c) Both
(d) None of these

In the reaction: H,S = 2H" +S™, when NH 4OH is added,
then [KCET (Med.) 1999; AFMC 2000]
@ S
(b) No action takes places

is precipitate

() Concentration of S™~ decreases 91
(d) Concentration of S™~ increases

What is the minimum concentration of SO 27 required to precipitate

BaSO, in a solution containing 1.0 x10*mol Ba®"? (Kgp for

BasO, is 4x107'%) 92.
[MP PMT 2000]

(@) 4x107°Mm (b) 2x107M

() 4x10°M d) 2x107°%M

Solubility product for salt AB, is 4 x 107 Calculate solubility [RPET 2003]

(a) 1x1073gm mol/litre o
(b) 1x107°gm mol/litre
() 1x10~*gm mol/litre
(d) 1x107%gm mol/litre
Solubility product of a salt AB is 1x107® in a solution in which
concentration of A is 107°M . The salt will precipitate when the
concentration of B becomes more than

[MP PET 1990; KCET 2003]
@ 10*M (b) 107'M o4
() 10°M d) 10°M
At equilibrium, if to a saturated solution of NaCl,HCI is passed,
NaCl gets precipitated because [RPMT 1999] 95

(a) HCI is a strong acid
(b) Solubility of NaCl decreases

8x107%? 88.

90.

(¢c) lonic product of NaCl becomes greater than its Kg,

(d) HCI is a weak acid

The solubility product of BaSO, is 1.3 x107°. The solubility of
[MP PET 2002]

1.69 x10 ¥ mol litre*

this salt in pure water will be

() 1.69x10°mollitre*  (b)

() 3.6x108mollitre®  (d) 3.6 x10°mollitre®

The solubility product of AQCl under standard conditions of

temperature is given by [Kerala (Med.) 2003]

() 1.6x107 (b) 1.5x107®
() 3.2x107% (d 1.5x107%°
An aqueous solution of CH;COONa will be

[MP PET 2001]
(@) Acidic (b) Alkaline
(¢) Neutral (d) None of these
In which of the following salt hydrolysis takes place
[CPMT 1974, 78]

(a) KCI (b) NaNO,
() CH;COOK (d) K,SO,
At 90°C pure water has [H;0"]=10"° M, the value of K,, at

this temperature will be
[T 1981; MNR 1990; CBSE PMT 1993; UPSEAT 1999]

@) 107° (b) 10722

() 10™ d) 1078

Solubility of MX, type electrolyte is 0.5 x10™*moleflitre. The
value of Ky, of the electrolyte is [CBSE PMT 2002]
@) 5x107% (b) 25x107%°

() 1.25x107% (d 5x10%

According to the reaction PbCl, = Pb? +2CI™, the solubility
coefficient of PbCl, is [MP PET/PMT 1988]
(@ [PP*][CITT (b) [Pb*][CIT]

() [Pb*'F[CI7] (d)
Ky value of AI(OH); and Zn(OH), are
1.8x107™™ respectively. If NH,OH is added in a solution of

None of these

8.5x107% and

Al¥*and Zn%*, which will precipitate earlier
[MP PMT 1989; CPMT 1989]
Zn(OH),

None

(@) Al(OH), (b)
(¢) Both together (d)
Why pure NaCl is precipitated when HCI gas is passed in a

saturated solution of NaCl
[NCERT 1977; MP PMT 1987; CPMT 1974, 78, 81]

(a) Impurities dissolves in HCI
(b) The value of [Na®]and [CI™] becomes smaller than Ksp of

NacCl
(c) The value of [Na*]and [Cl™] becomes greater than Ky of

NaCl
(d) HCI dissolves in the water
Pure NaCl is prepared by saturating a cold saturated solution of
common salt in water with HCI gas. The principle used is
(@) Le Chatelier principle (b)
(¢) Common ion effect (d)
What is the solubility of calcium fluoride in a saturated solution, if

Displacement law
Fractional distillation

its solubility product is 3.2 x 107
[CPMT 1997]
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(a) 2.0x10*mole/litre  (b) 12.0x1073mole/litre
() 0.2x10*mole/litre  (d) 2x10~°mole/litre

The following equilibrium exists in an aqueous solution of hydrogen

sulphide : 107.
H,S = H" +HS~
If dilute HCI is added to an aqueous solution of H,S without
any change in temperature [NCERT 1989]
(@) The equilibrium constant will change 108
(b) The concentration of HS™ will increase
(c) The concentration of undissociated H,S will decrease
(d) The concentration of HS™ will decrease
Solubility of a salt M, X5 is y mol dm=3. The solubility product
of the salt will be 109.
["T 1990, 97; AFMC 1991; RPMT 1999;
MP PET 2001; MP PMT 2003; Orissa JEE 2005]
@ 6y (b) 64y*
(c) 36y° (d) 108y°
Which one of the following is most soluble
[CBSE PMT 1994; RPMT 2000]
(@) CuS(Kgy =8x107") (b) MnS(Kg =7x107"°) -
(©) BiS3(Ky =1x107) (d) Ag,S(Kg =6x107)
The solubility product of PbCl, at 20°C is 1.5 %1074,
Calculate the solubility [Bihar CEE 1995; BHU 2002]
() 3.75x107* (b) 3.34x1072 m.
() 3.34x102 (d) None of these
Which one of the following compounds is a Lewis acid
[EAMCET 1997]
(a) PCly (b) BCly
() NCI, (d) CHCI,
Which one of the following salt is most acidic in water n2
[T 1995] )
(@) NiCl, (b) BeCl,
(c) FeCly (d) AlCI,
Which of the following aqueous solution will have a pH less than
7.0 [MP PMT 1991, 92] 13
@ KNO, (b) NaOH '
() FeCly (d) NaCN
Hydrolysis constant for a salt of weak acid and weak base would be
@ Ky= Ky (b) K, = L na.
Ka Kb
KW
() K,=—"T" (d) None of these
KaKb
Which salt will give basic solution on hydrolysis .
[RPMT 1997] >
(a KCN (b) KCI
() NH,CI (d) CH3;COONH,
Which of the following sulphides has the lowest solubility product[KCET 1996]
(a) FeS (b) MnS neé.
() PDbS (d) ZnS
The concentration of which ion is to be decreased, when NH,
solution is added [RPMT 1997]

ucrvone €

(@ OH~ (b) NHy

() H30" d O

The compound insoluble in acetic acid is [T 1986]
(@) Calcium oxide

(b) Calcium carbonate

(c) Calcium oxalate

(d) Calcium hydroxide

A saturated solution of Ag,SO,is 2.5 %1072 M: The value of its
solubility product is [Pb.CET 2004]
(@) 62.5x10°° (b) 6.25x107*

() 15.625x10°° d) 3.125x10°°

Solubility product of AQCl is 1x107° at 298 K. lts solubility in

mole litre! would be [Pb.CET 2001]

(a) 1x107°mol/litre
(b) 1x1073mol/litre
(

o) 1x1072mol/litre
(d) None of these
A litre of solution is saturated with AgCl To this solution if

1.0 x107* mole of solid NaC/ is added, what will be the [Ag*],

assuming no volume change [UPSEAT 2004]
(@) More (b) Less
(¢) Equal (d) Zero
The concentration of K7 and KC/in certain solution containing both
is 0.001M each. If 20 m/ of this solution is added to 20 m/ of a
saturated solution of Ag/ in water? What will happen [MP PMT 2004]

(@) AgC/will be precipitated

(b) Agl will be precipitated

() Both AgC/and Agl will be precipitated
(d) There will be no precipitated

The solubility product of a sparingly soluble salt AX,is
3.2x107™" 1ts solubility (in moles / litres) is

[CBSE PMT 2004]
@@ 2x107 (b) 4x107*
(c) 5.6x107° (d) 3.1x107*
0.5 M ammonium benzoate is hydrolysed to 0.25 percent, hence its
hydrolysis constant is [MH CET 2004]
() 2.5x107° (b) 1.5x107*
(c) 3[ReMEaggef (d 6.25x107*
The solubility of Sb,S; in water is 1.0 %107 mol / litre at 208 K.
What will be its solubility product [CPMT 2004]
(a) 108x107% (b) 1.0x107®
() 144x107% (d) 126x107*
The ionic product of water at 25°C s 10™*. The ionic product
at 90°C will be [CBSE PMT 1996]
@@ 1x107% (b) 1x107%2
() 1x107™ (d) 1x107

In hydrolysis of a salt of weak acid and strong base, A~ + H,O0 =
HA +OH", the hydrolysis constant (K,,) is equal to...
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Ky K
(@) K_a (b)

Ka I<W
(0 ]{? (d) KoxK,

Hydrogen ion concentration- pH scale and
Buffer solution

The PH of blood does not appreciably change by a small addition
of an acid or a base because blood
[CBSE PMT 1995]

a) Contains serum protein which acts as buffer
b) Contains iron as a part of the molecule
c) Can be easily coagulated
d) Tt is body fluid
The pH of a 0.001M NaOH will be

[MP PMT 1995; UPSEAT 2001]
@ 3 (b) 2
(¢) m (d) 12
pH value of a solution, whose hydronium ion concentration is
6.2x10°mol/l, is
(@) 6.21 (b) 7.21
(¢) 775 (d) 821

0.1 mole of CHNH (K =5 X 10™) is mixed with 0.08 mole of HC/
and diluted to one litre. What will be the # concentration in the

—~ e~ =

[AFMC 1999; ATIMS 2000]

solution? [T 2005]
(@) 8x10™M (b) 8x10™M

() 16x10" M (d) 8x10"M

What will be the sum of pH and POH in an aqueous solution ?
@ 7 (b) pk,

() Zero d) 1

Hydrogen ion concentration in mol/L in a solution of pH =5.4

will be [AIEEE 2005]
(a) 3.98x10°8 (b) 3.88x10°
(¢) 3.68x107° (d) 3.98x107°

When solid potassium cyanide is added in water then
[CPMT 2002; BHU 2002]

(@) pHwill increase
(b) pH will decrease
(¢) pHwill remain the same
(d) Electrical conductivity will not change
pHof a 10°M solution of hydrochloric acid will be
[MP PET 2000]
(@) 13 (b) 2.0
(¢) 3.0 (d) 45

The pH of water at 25°C is nearly
[CPMT 1986, 89, 90, 93; CBSE PMT 1989;
MADT Bihar 1995]
(@ 2 (b) 7
() 10 (d) 12
PH of a solution is 5. Its hydroxyl ion concentration is
[JIPMER 1999]

(@ s (b) 10

20.

21.

22.

() 107° (d) 10°°
The pH of a solution in which the [H*]=0.01, is
[MADT Bihar 1980]
@ 2 (b) 1
() 4 d 3

At 25°C, the dissociation constant of a base BOH is 1.0 <1072
The concentration of Hydroxyl ions in 0.01 M aqueous solution of

the base would be [CBSE PMT 2005]

() 2.0x10°molL? (b) 1.0x10°mol L™*

(¢) 1.0x107°mol L (d) 1.0x10"mol L™
Aqueous solution of HCI has the pH =4 . Its molarity would be
(@ am (b) 04 M

() o0.0001 M (d) om

Which is a buffer solution
[CPMT 1985, 88; AlIMS 1980; MP PMT 1994; AFMC 2004/

a) CHZ;COOH +CH,;COONa
b) CH;COOH +CH;COONH,
¢) CHZ;COOH + NH ,CI

d) NaOH + NaCl

The addition of solid sodium carbonate to pure water causes
[NCERT 1973]

(
(
(
(

(@) An increase in hydronium ion concentration

(b) An increase in alkalinity

() No change in acidity

(d) A decrease in hydroxide ion concentration

The aqueous solution of which of the following salt has the lowest
pH [CBSE PMT 2002]

(a) NaBIRTPMT 1998] (b) NaClO,

() NaClO, (d) NacClQ,

The pH ofa 107° M NaOH solution is nearest to
[UPSEAT 2001, 02]

(@ 10 (b) 7

() 4 -10

Which will have maximum pH

—
[= T
=

[NCERT 1979]
(@) Distilled water

(b) 1M NH,

(¢ 1M NaOH

(d) Water saturated by chlorine

pH of a solution is 9.5. The solution is [MH CET 2000]

(@) Neutral (b) Acidic

(c) Basic (d) Amphoteric

The pH ofa 10°M solution of HCI in water is
[UPSEAT 2000, 02]

@ 8 (b) -8

(c) Between 7 and 8 (d) Between 6 and 7

pH + pOH equal to

(@) Zero

[NCERT 1975]

(b) Fourteen

() A negative number (d) Infinity

Which of the following 0.1M solution will contain the largest
concentration of hydronium ions [NCERT 1971, 73]

(a) NaHCO, (b) NH,CI
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(¢ HCl (d) NH,

Which one has pH 12 [Roorkee 1995]
(@ 0.01M KOH (b) 1IN KOH mi
(¢9 1N NaOH ml (d) 1N Ca(OH), ml

What is the correct relationship between the PHS of isomolar
solutions of sodium oxide (pH;), sodium sulphide (pH,), sodium
selenide (PH;3) and sodium telluride (pH,)? [CBSE PMT 2005]
(@ pH; >pH; =pH; >pH,
(b) pH; <pH; <pH; <pH,
() pHy <pH, <pH; =pH,
(d) pH; >pH, >pH; >pH,

Given pH of a solution A is 3 and it is mixed with another solution
B having pH 2. If both mixed then resultant pH of the solution will
be [BHU 2005]

(a) 32 (b) 19
() 34 (d) 35
On adding solid potassium cyanide to water
[MP PMT 1989]
(@) pHwill increase
(b) pH will decrease
(¢) pHwill not change
(d) Electrical conductance will not change

A is an aqueous acid; B is an aqueous base. They are diluted
separately, then [KCET 2002]

(@) PH of Aincreases and PH of B decreases

(b) PH of Aincreases and PH of B decreases till pH in each
case is 7

(¢) PH of Aand Bincrease

(d) pH of Band A decrease
The compound whose 0.1 M solution is basic is

[T 1986; MP PMT 1991]
(@) Ammonium acetate
(b) Calcium carbonate
(¢) Ammonium sulphate
(d) Sodium acetate

The following reaction is known to occur in the body CO, + H,0

32.

33.

34.

35.

36.

37.

38.

pH values of HCl and NaOH solutions each of strength l

100
will be respectively [MP PMT 1999]
(@) 2and2 (b) 2and12
() 12and 2 (d) 2andi0

When rain is accompained by a thunderstorm, the collected rain
water will have a pH value [AIEEE 2003]

(@) Slightly lower than that of rain water without thunderstorm

(b) Slightly higher than that when the thunderstorm is not there
(¢) Uninfluenced by occurrence of thunderstorm

(d) Which depends on the amount of dust in air

Which of the following is the buffer solution of strong acidic nature

[MP PET 2002]
(a) HCOOH +HCOO~
(b) CH4,COOH +CH,COO"
() H,C,0, +C0;"
(d) H3BO; +BO;~

The dissociation constant of an acid HA is 1x107°. The pH of
0.1 molar solution of the acid will be

[KCET (Engg./Med.) 1999]
(@) Five (b) Four
(¢) Three (d) Onme
The pH value of 1.0 x10® M HCI solution is less than 8 because

(a) HCI is completely ionised at this concentration

(b) The ionization of water is negligible

() The ionization of water cannot be assumed to be negligible in
comparison with this low concentration of HCI

(d) The pH cannot be calculated at such a low concentration of
HCI

What is the pH for a neutral solutions at the normal temperature of

the human body [JIPMER 2000]
(@) 7.2 (b) 140
() 68 (d) 6.0

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

solution is [ATEEE 2002]
(@) Not a buffer solution with pH < 7
(b) Not a buffer solution with pH > 7

(¢) A buffer solution with pH <7

= H,CO; = H" +HCOj. If CO, escapes from the system[NCERT 1973; RPMT 1987 uffer solution with pH > 7

(@) PpH will decrease

(b) Hydrogen ion concentration will decrease
(¢) H,CO; concentration will be unaltered
(d) The forward reaction will be promoted

For preparing a buffer solution of PH 6 by mixing sodium acetate

and acetic acid, the ratio of the concentration of salt and acid should

be (K, =107°) [MP PET 1997]
(@ 1:10 (b) 10:1

(¢ 100:1 (dy 1:100

Which is incorrect for buffer solution [CPMT 1985]

(@) It contains weak acid and its conjugate base
(b) 1t contains weak base and its conjugate acid
(¢) 1In this there is very less change is PH value when very less

amount of acid and base is mixed

(d) None of the above

39.

40.

41.

42.
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A solution has pH =5, it is diluted 100 times, then it will become[NCERT 197

(@) Neutral (b) Basic
() Unaffected (d) More acidic

0.02 M monobasic acid dissociates 2% hence, PH of the solution is
[MH CET 2000]

(a) 03979 (b) 1.3979

() 1.699 (d) 3-3979

Components  of buffer solution are 0.IMHCN and
0.2 M NaCN . What is the pH of the solution [RPET 2000]
(a) 9.61 (b) 615

(¢) 20 (d) 4.2

pH of a solution of 10ml . 1V sodium acetate and 50m| 2N acetic

acid (K, =1.8 x 10_5), is approximately

[MP PMT 2003]
@ 4 (b) 5
() © (d 7
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By adding 20ml 0.1N HCI to 20ml
pH of the obtained solution will be

(@ 2 (b) 1.3
() © d 7
The pH of the solution containing 10ml of a 0.1 N NaOH and
10ml of 0.05N H,SO, would be

0.001N KOH, the
[KCET 2000]

[Pb. PMT 2002, 04]

@ 1 (b) o

() 7 d »7

The pH of 107 M NaOH is [MP PMT 2001]
(@) 7.0 (b) Between 7 and 8

(c) Between 9 and 10 (d) Greater than 10
The hydrogen ion concentration of 0.1N  solution of
CH;COOH, which is 30% dissociated, is [JIPMER 2002]
(a) o0.03 (b) 3.0
(¢) 03 (d) 30.0
What is the pH of 0.1 M NH, [RPET 2000]
(@) m.27 (b) ma3
(c) 12.0 (d) 913
By adding a strong acid to the buffer solution, the p# of the buffer
solution [DPMT 1996]
(a) Remains constant (b) Increases
(c) Decreases (d) Becomes zero
The pH of 0.1 M NaOH is [MP PET 2003]
@ m (b) 12
() 13 d) 14
pH of human blood is 7.4. Then H™ concentration will be

[RPMT 2002]
() 4x1078 (b) 2x107®
() 4x107* d 2x10™*

Assuming complete ionisation, the pH of 0.1M HCI, is 1. The
molarity of H,SO, with the same pHis
[Pb. PMT 2002]

(@) oa (b) 02

(¢) 0.05 (d)

Highest pH 14 is given by [DCE 1999]
(@ 0.IMH,SO, (b) 0.1M NaOH

(¢) 1N NaOH (d) 1INHCI

What will be the pH of a 10 M HCI solution
[MP PET/PMT 1998; RPET 1999;MP PMT 2000]
(a) 80 (b) 7.0
(c) 6.98 (d) 140
When 10 m/ of 0.1 M acetic acid (pK, =5.0) is titrated against 10

ml of 01M ammonia solution (PK, =5.0), the equivalence point
occurs at pH [ANIMS 2005]
(@) 5.0 (b) 6.0

() 7.0 (d) 9.0

Which on reaction with water will have pH less than 7

[MH CET 2001]

(a) BaO (b) CaO
(© Na,0 d) P05
A solution of MQCI, in water has pH
[MP PMT 2002]
(@) <7 (b) >7

57.

58.

59.

60.

61.

62.

63.

64.

65.
66.
67.

68.
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() 7 (d) 142
pH of completely dissociated 0.005M H,SO, is
[RPET 2003]

@ 3 (b) 4
(c) 2 d s
The pK, of a weak acid is 4.8. What should be the ratio of
[Acid]/[Salt] of a buffer if pH =5.8 is required

[MP PET 2003]
(@ 10 (b) 02
(e) 1 d 2
Which of the following salt is acidic

[CPMT 1979, 81; NCERT 1979, 81;
MP PET 1990; JIPMER 2002]

(a) Na,SO, (b) NaHSO,
() Na,SO,4 (d) Na,S

20ml of 0.5N HCI and 35ml of 0.IN NaOH are mixed.
The resulting solution will [KCET 2005]
(@) Be neutral

(b) Be basic

(c) Turn phenolphthalein solution pink

(d) Turn methyl orange red
The pPH of a 0.02 M solution of hydrochloric acid is
[MP PMT 1993]
(@) 2.0 (b) 17
(¢) 03 (d) 22
A sample of Na,CO5;.H,0 weighing 0.62 gis added to

100 ml of 0.1N (NH,),SO, solution. What will be the
resulting solution [BHU 1997]
(@) Acidic (b) Neutral

(c) Basic (d) None of these

The pH of the solution is 4. The hydrogen ion concentration of the
solution in mol/litre is [UPSEAT 2000]

@@ 95 (b) 107
() 10* (d 1072
NaOH 4, HClqy and  NaCl,, concentration of each is

107 M . Their pH will be respectively [BHU 2003]
(a) 10,6,2 (b) 1,37
() 10,2,6 (d) 34,7
The pH of 107 M aqueous solution of NaOH is

[MP PET 1996]
@ s (b) 7
() 9 (d) mn

The PH of 0.05 M solution of dibasic acid is

[MH CET 2002]
(@) +1 b -1
() +2 d -2
A buffer solution contains 0.1 M of acetic acid and 0.1 M of
sodium acetate. What will be its pH , if pK, of acetic acid is 4.75
(a) 4.00 (b) 4.75
(¢) 5.00 (d) 5.25
To obtain a buffer which should be suitable for maintaining a
pH of about 4 —5, we need to have in solution, a mixture of
(@) A strong base + its salt with a weak acid

(b) A weak base + its salt with a strong acid
(c) A strong acid + its salt with a weak base
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(d) A weak acid + its salt with a strong base 79.

The concentration of NaOH solution is10™° M. Find out the

(OH™) concentration

@@ 1078

[CPMT 1993]

(b) Greater than 107° 80.

(¢ 10°
(d) Lies between 107%and 1077
The pH of 0.0001 N solution of KOH will be
[BHU 1997; CET Pune 1998]

8.

(@) 4 (b) 6
() 10 d) 12

Given that the dissociation constant for H,0 is K, = 1x1074

mole? litre?, what is the pH of a

0.001 molar KOH solution 83.

[MP PET 1995; MP PET/PMT 1998]
@) 10™ (b) 3
() 14 d) n
An acidic buffer solution can be prepared by mixing solution of [MNR 1983]

(

(b)

(e

(d) Acetic acid and sulphuric acid

(
h

Ammonium chloride and hydrochloric acid
Sulphuric acid and sodium sulphate

e) NaCl and NaOH
Which of the following mixtures forms an acid buffer
[MP PMT 1993; IIT 1981; CPMT 1989; CBSE PMT 1989]

85.
(a) NaOH + HCI
(b) CH3;COOH +CH;COONa
(¢ NH,OH +NH,CI
(d) H,CO5 +(NH,),CO;4 86.
A buffer solution has equal volumes of 0.2M NH,OH and
0.02M NH ,CI . The pK, of the base is 5. The pH is
[CBSE PMT 1989; KCET 2005]
(@) 10 (b) o 87.
() 4 d 7
The PH of a simple sodium acetate buffer is given by
pH = pK, +log [Sa.lt]
[Acid] 88.

K, of acetic acid =1.8 x107°
If [Salt] = [Acid] = 0.1 M, the PH of the solution would be about [BHU 1987]

@ 7 (b) 47
() 53 d 14
Amongst the following solutions, the buffer solution is 89.
[MP PMT 1999]
(@ NH,CI+ NH,OH solution
(b) NH,CI + NaOH solution
() NH,OH + HCl solution
(d) NaOH + HCl solution
90.
The PH of solution having [OH ] = 107 s [A1IMS 1996]
@ 7 (b) 14
(c) Zero dy -7

50 ml water is added to a 50 ml solution of Ba(OH), of

82.

a) Ammonium acetate and acetic acid 84.

PH of a solution can be expressed as
[CPMT 1999; UPSEAT 2001]

(@) —log.(H") (b) —log,(H")

() loge(H™) (d) log,(HY)

The solution of sodium carbonate has pH [MP PET 2000]
(@) Greater than 7 (b) Less than 7

() Equal to7
The pH of 107 N HCI is
(@) 6.0 (b) 6.97
() 80 (d) 10.0
If the PH of a solution is 2, its normality will be
[MADT Bihar 1982; MP PET 2000]

(@) 2N (b) % N
() o001 N (d)
The buffer solution of 100 Ml having a pH value 4 when added
to1 ml dilute HCI, then the pH of buffer solution

[NCERT 1976, 77]
Does not change
Changes to 10

(d) Equal to zero

[RPMT 2000]

None of these

(@) Converts to 7 (b)
(c) Converts to 2 d)

In a solution of acetic acid, sodium acetate is added, then its pH
value[NCERT 1977; DPMT 1985; MP PMT 1994]

(@) Decreases
(b) Increases
(¢) Remains unchanged
(d) (a) and (b) both are correct
If pOH of a solution is 6.0, then its pH will be
[MP PMT 1987]
(@) 6 (b) 10
() 8 (d) 4
In a solution of PH =5, more acid is added in order to reduce the
pH = 2. The increase in hydrogen ion concentration is[MP PET 1989; CPMT 19
(@) 100 times (b) 1000 times
(¢) 3 times (d) 5 times
Which solution contains maximum number of H " ion

(a) oaM HCI (b) oaMm NH,CI
() oaM NaHCO, (d) oaMm

A certain buffer solution contains equal concentration of X~ and
HX. The K, for X7 is 107, The pH of the buffer is
[T 1984; RPMT 1997; CPMT 1996; DPMT 2004]

@ 4 (b) 7
() 10 (d) 14
The defination of pH is [EAMCET 1980; UPSEAT 2001]
1
(@) pH=log— (b) pH =log[H"]
[H7]
1 H+]
() pH=-log— ) pH=-lod
[H7]

Which of the following does not make any change in pH when

added to 10 ml dilute HCI [NCERT 1975]
(@) 5 ml/pure water (b) 20 m/ pure water

() 10 ml HCI (d) Same 20 ml dilute HCI

strength 0.01 M. The pH value of the resulting solution will be[MP PMM1999]A compound whose aqueous solution will have the highest pH

(@) 8 (b) 10
(c) 12 d 6

[CPMT 1974, 75, 78; MP PET 1996; DPMT 1982, 83]
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(@) NaCl (b) Na,CO,
(¢) NH,CI (d) NaHCO,

At 80°C, distilled water has [H30%] concentration equal to

103.

(¢) 2, 5—dihydroxy benzoic acid (pK, = 2.97)
(d) Acetoacetic acid (pK, =3.58)

In a mixture of a weak acid and its salt, the ratio of concentration of

acid to salt is increased ten-fold. The PH of the solution

1x107° mole/litre The value of K,y at this temperature will be[CBSE PMT 199(12.‘;)RP13T 2000;

AFMC 2001; ATIMS 2002; BHU 2002]
@ 1x10° (b) 1x10°
() 1x107%2 d) 1x107%
The pH value of 0.1 M NaOH solution is (when there is a

given reaction [H*][OH]= 107 ) [CPMT 1997]

(@ 13 (b) 12

() m d) 2

Which oxychloride has maximum pH [CPMT 1997]

(a) NacClO (b) NaClO,

() NaClO, ) NaClO,

pH of HCI(10™2M)is [CPMT 1997; Pb. PET/PMT 1999
@ 12 (b) -12

() =7 (d) 14

Which one is buffer solution [CPMT 1997]
(@ [PO; 1[HPO,"] (b) [PO31[H,PO;]

(¢ [HPO, 1[[H,PO,7] (d) Al of these
When 100 ml of M /10 NaOH solution and 50 ml of

M /5 HCI solution are mixed, the PH of resulting solution

would be [RPMT 1997]
@ o (b) 7
() Less than 7 (d) More than 7

How many millilitres of 6.0 M hydrochloric acid should be used to
prepare 150 ml of a solution which is 0.30 M in hydrogen ion
(a) 3.0 (b) 75

(¢) 93 (d) 30

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

(@ 1.0x107* (b) 1.0x107°
() 1.0x107 (d 1.0x107
The PpPH of a buffer solution containing  25ml of
1MCH;COONa and 25 ml of 1 M CH;COOH will be

appreciably affected by 5 ml of [CPMT 1987]

(@ 1M CH,;COOH (b) 5 M CH,;COOH

() 5 M HCI (d 1M NH,OH

The PH value of decinormal solution of NH,OH which is 20%
ionised, is [CBSE PMT 1998]
(@) 13.30 (b) 14.70

() 1230 (d) 12.95

A physician wishes to prepare a buffer solution at pH =3.58 that

efficiently resists changes in PH yet contains only small

concentration of the buffering agents. Which of the following weak
acids together with its sodium salt would be best to use[CBSE PMT 1997]

(@) m — chlorobenzoic acid (pK, = 3.98)
(b)  p — chlorocinnamic acid (pK, =4.41)

104.

105.

106.

107.

108.

109.

no.

m.

nz.

n3.

ecreasés by one (b) Increases by one-tenth

(c) TIncreases by one (d) TIncreases ten-fold

When an acid or alkali is mixed with buffer solution, then pH of

buffer solution [CPMT 1997]
(@) Not changes (b) Changes slightly
(c) Increases (d) Decreases

How much sodium acetate should be added to a 0.1 m solution of

CH;COOH to give a solution of pH=55(pK, of

CH,;COOH =4.5) [KCET 1996]
(@ 01m (b) 0.2m

(¢ 1.0m (d 10.0m

The PH of the aqueous solution containing 0.49 gm of H,SO,
in one litre is [EAMCET 1997]
@ 2 (b) 1

() 17 (d) 03

Which of the following solutions can act as buffer
[JIPMER 1997]

(a) 0. molar aq. NaCl
(b) 0. molar ag. CH;COOH +0.1 molar NaOH
() 0. molar aq. ammonium acetate
(d) None of the above
The pPH of a solution obtained by mixing 50 ml of
0.4 N HCI and 50 ml of 0.2 N NaOH is [KCET 1996]
(a) —log2 (b) —log0.2
() 10 (d) 2.0
Which of the following is a buffer
[Pb. PMT 1998] [MP PMT 1991; BHU 1995]
(@ NaOH +CH;COONa
(b) NaOH + Na,SO,
() K,SO, +H,SO,
(d NH,OH+CH;COONH,
If 4.0 gm NaOH is present in 1 Jitre solution, then its PH will be
[CPMT 1989]
(@) 6 (b) 13
() 18 (d) 24
The POH of beer is 10.0. The hydrogen ion concentration will be
(a) 1072 (b) 107%°
() 107° (d 107
When a buffer solution of sodium acetate and acetic acid is diluted
with water [CPMT 1985]

(@) Acetate ion concentration increases

(b) H " ion concentration increases

(¢) OHT7 ion concentration increases

(d) H¥ion concentration remain unaltered
What is the pH of Ba(OH), if normality is 10

[CPMT 1996]
(@) 4 (b) 10
() 7 d o
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What will be the pH of a solution formed by mixing 40 ml of
0.10 M HCI with 10 ml of 0.45 M NaOH

[Manipal MEE 1995]
(@) 12 (b) 10
(c) 8 d) 6
The pH of a solution having [H*]=10 x107™* moles/litre will
be [BHU 1981]

@ 1 (b) 2

(©) 3 d 4

1f 0.4 gm NaOH is present in 1 Jitre solution, then its PH will
be [CPMT 1985; BHU 1980]

(@ 2 (b) 10

(€ m (d) 12

Which of the following is not a Bronsted acid [BHU 1997]
(a CHZNH; (b) CH;COO~

(¢ H,0 (d) HSO,

pH of 0.005 M H,SO, solution will be [NCERT 1980]
(@) o0.005 (b) 2

(c) 1 (d) o.0

A buffer solution is a mixture of [MP PMT 1987]

(@) Strong acid and strong base

(b) Weak acid and weak base

(¢) Weak acid and conjugate acid
(d) Weak acid and conjugate base

When PH of a solution decreases, its hydrogen ion concentration

(@) Decreases (b) Increases

(c) Rapidly increases (d) Remains always constant

If the pH of a solution is 4.0 at 25°C, its pOH would be
(K, =107) [MP PMT 1989]
(@) 4.0 (b) 6.0

(¢) 8.0 (d) 10.0

An aqueous solution whose pH =0 is

[CPMT 1976; DPMT 1982]
Acidic
Amphoteric

(@) Alkaline (b)
(¢) Neutral (d)

In a solution of acid H ™ concentration is 107° M. The pH of this
solution will be

@ 8 (b) 6
(c) Between 6 and 7 (d) Between 3 and 6
The concentration of hydronium (H30") ion in water is

[CET Pune 1998]

(@) Zero (b) 1x107 gm ion/litre

() 1x107* gmion/litre (d) 1x10~" gm ion/litre

A solution whose pH value is less than 7 will be

(a) Basic (b) Acidic

(¢) Neutral (d) Buffer

When the PH of a solution is 2, the hydrogen ion concentration in

moles per litre is
[NCERT 1973; MNR 1979]

(@) 1x107™ (b) 1x107°
() 1x1077 d) 1x107%
A base is dissolved in water yields a solution with a hydroxide ion

concentration of 0.05 Mol litré™. The solution is [AFMC 1997]

128.

129.

130.

131.

132.

133.

134.

135.

136.

ucrvone €

(@) Basic
(c) Neutral

(b) Acid

(d) Both (a) and (b)

of a solution is increased from 3 to 6. Its H¥ion
[EAMCET 1998]

The pH
concentration will be

(@) Reduced to half

(b) Doubled

(c) Reduced by 1000 times
(d) Increased by 1000 times
Pure water is kept in a vessel and it remains exposed to atmospheric

CO,, which is absorbed, then its pH will be
[MADT Bihar 1984; DPMT 2002]

(@) Greater than 7

(b) Less than 7

() 7

(d) Depends on ionic product of water

The PH of a solution is 2. If its PH is to be raised to 4, then the
[H] of the original solution has to be [MP PET 1994]
(@) Doubled

(b) Halved

(c) Increased hundred times

(d) Decreased hundred times

Which of the following solutions cannot act as a buffer
[EAMCET 1998]

a) NaH,PO, + H;PO,
b) CH,COOH +CH;COONa
[MADT Bihar 1981]
) HCl+NH,CI
d) H;PO, + Na,HPO,
Assuming complete ionisation, the PH of 0.1 M HClis 1. The
molarity of H,50, with the same pH is

[KCET 1998]
(@) o0z (b) 0a
(¢) 20 (d) o0.05
The PH of blood is
(@) 5.2 (b) 6.3
() 74 (d) 85

The pH of 1078 molar aqueous solution of HCl is
[CPMT 1988; MNR 1983, 90; MP PMT 1987; 11T 1981;
BHU 1995; AFMC 1998; MP PET 1989, 99; BCECE 2005]
a) -8
b) 8
() 6>7 (Between 6 and 7)
(d) 7>8 (Between 7 and 8)

—

As the temperature increases, the PH of a KOH solution
[UPSEAT 2001]

(@) Will decreases

(b) Will increases

(¢) Remains constant

(d) Depends upon concentration of KOH solution

The hydrogen ion concentration in a given solution is 6 x107%, 1ts
pH will be [EAMCET 1978]
(@ 6 (b) 4

() 3.22 (d) 2
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The pH of 1’;0 HCI would be approximately

[CPMT 1971; DPMT 1982, 83;
MP PMT 1991; Bihar MEE 1996]

(@) 1 (b) 15
() 2 (d) 25
A solution which is resistant to change of PH upon the addition of
an acid or a base is known as [BHU 1979]
(@) A colloid (b) A crystalloid
(c) A buffer (d) An indicator
10°M HCI is diluted to 100 times. Its pH is
[CPMT 1984]
(@) 6.0 (b) 8.0
(¢) 6.95 (d) 95
The pH ofa 107 molar HCI solution is approximately
[NCERT 1977]
(@ 10 (b) 7
(e) 1 d) 14

The H™ ion concentration is 1.0 x10™® mole/litre in a solution. Its
pH value will be

[MP PMT 1985; AFMC 1982]
(@) 12 (b) 6
() 18 d) 24
The PH of a solution is the negative logarithm to the base 10 of its

hydrogen ion concentration in
[Manipal MEE 1995]
Millimoles per litre

(@) Moles per litre (b)

(¢) Micromoles per litre (d) Nanomoles per litre

When 1078 mole of HCI is dissolved in one litre of water, the
PH of the solution will be
[CPMT 1973, 94; DPMT 1982]
@ 8 (b) 7
(c) Above 8 (d) Below 7
The PH of the solution containing 10 Ml of 0.1 ' NaOH and 10
ml of 0.05 N H,SO, would be
[CPMT 1987; Pb. PMT 2002,04]
@ o (b) 1
@ =7 @ 7
The pH of 0.001 molar solution of HCI will be
[MP PET 1986; MP PET/PMT 1988; CBSE PMT 1991]

(@) o.001 (b) 3

(c) 2 d) 6

Which salt can be classified as an acid salt [CPMT 1989]
(@) Na,SO, (b) BIOCI

(¢) Pb(OH)CI (d) Na,HPO,

Given a 0.IM solution of each of the following. Which solution has

the lowest pH [MNR 1987]
(@ NaHSO, (b) NH,CI
(¢ HCI (d) NHj4

Out of the following, which pair of solutions is not a buffer solution
(@ NH,ClI+NH,OH

(b) NaCl + NaOH

(¢ Na,HPO, + Naz;PO,

(d) CH3;COOH +CH3;COONa

If the dissociation constant of an acid HA is l><1075, the pH of

a 0.1 molar solution of the acid will be approximately ~ [NCERT 1979]
(@) Three (b) Five
(c) One (d) Six

150.

151

152.

153.

154.

155.

156.

157.

158.

159.

160.

161.

pH value of N /10 NaOH solution is

)
(c)

@)
(c)

)
(c)

(@)

[CBSE PMT 1996;Pb. CET 2001; Pb. PMT 2002]

10 (b) m
12 (d) 13
A solution of sodium borate has a pH of approximately
[JIPMER 2001]
<7 (b) >7
=7 (d) Between 4to 5
If pHof A B, Cand Dare 95, 2.5 3.5 and 5.5 respectively,
then strongest acid is [AFMC 1995]
A (b) C
D (d) B
At 25°C the pH value of a solution is 6. The solution is
[AFMC 2001]
Basic (b) Acidic
Neutral (d) Both (b) and (c)

(c)

A certain buffer solution contains equal concentration of X~ and

HX . The K, for HXis 1078 . The pH of the buffer is

(@)
(c)

[UPSEAT 2001]
3 (b) 8
n (d) 14

The dissociation constant of HCN is 5x107° . The pH of the
solution prepared by mixing 1.5 mole of HCN and 0.15 moles of KCN

in water and making up the total volume to 0.5 dm? is

(@)
(c)

7.302 (b)
8.302 d)

9.302
10.302

Which buffer solution out of the following will have pH >7

[MP PET 2001]

(a@ CHZ;COOH +CH;COONa

(b) HCOOH + HCOOK

(¢ CHZ;COONH,

(d) NH,OH + NH,CI

The PK, of equimolecular sodium acetate and acetic acid mixture
is 4.74.1f pH is [DPMT 2001]
@ 7 (b) 92

() 474 d) 14

pH of NaCl solution is [CET Pune 1998]
(@ 7 (b) Zero

() >7 d) <7

A solution of sodium chloride in contact with atmosphere has a

pH of about [NCERT 1972, 77]
(@) 35 (b) 5
() 7 d 14

Which would decrease the pH of 25¢m?® of a 0.01M solution

of hydrochloric acid

(@)

(b)
(©)
(d)

[MH CET 2001]
The addition of 25cm® 0.005M hydrochloric acid

The addition of 25cm® of 0.02M hydrochloric acid

The addition of magnesium metal

None of these

The condition for minimum change in PH for a buffer solution is

(@)
(b)

Isoelectronic species are added

Conjugate acid or base is added
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() pH=pK,

(d) None of these

A buffer solution with pH 9 is to be prepared by mixing NH,Cl 172.
and NH,OH . Calculate the number of moles of NH,CI that

should be added to one litre of 1.0M NH,OH.

[K, =1.8x107°] [UPSEAT 2001]

(@) 34 (b) 26 73
() 15 (d) 1.8

The ionization constant of a certain weak acid is 107 . What
should be the [salt] to [acid] ratio if we have to prepare a buffer

(@) Increase by one (b) Remains unchanged

(c) Decrease by one (d) Increase by 10
The gastric juice in our stomach contains enough HCI to make the

hydrogen ion concentration about 0.01 mole/litre The pH of

gastric juice is [NCERT 1974]
(@) o.0 (b) 1
() 2 (d) 14

Addition of which chemical will decrease the hydrogen ion
concentration of an acetic acid solution [MP PMT 1990]

@) NH,CI (b) Al,(SO,),
(c)  AgNO, (d) HCN

with pH = 5 using this acid and one of the salts [CPMT 2000; KCET 2000; Ph;£ET 2¢9@] one which has the highest value of pH is

(@) 1:10 (b) 10:1
() 5:4 (d) 4:5
Which solution has the highest pH value [JIPMER 2000]
(@ 1MKOH
(b) 1MH,SO, 7.
(¢) Chlorine water
(d) Water containing carbon dioxide
One weak acid (like CH3;COOH ) and its strong base together 176.
with salt (like CH;COONa ) is a buffer solution. In which pair
this type of characteristic is found
[ATIMS 1982; CPMT 1994; MP PET 1994]
(a) HCI and NaCl (b) NaOH and NaNO,
(¢) KOH and KCI (d) NH,OH and NH,CI
If the pH of a solution of an alkali metal hydroxide is 13.6, the 177.
concentration of hydroxide is [JIPMER 2000]
(@) Between 01 Mand 1 M
(b) More than 1 M
(c) Less than 0.001 M 178.
(d) Between 0.01 Mand 1 M
The pK, of acetylsalicylic acid (aspirin) is 3.5. The pH of gastric
juice in human stomach is about 2-3 and the PH in the small
intestine is about 8. Aspirin will be
[T 1988; KCET 2003] 179.
(@) Unionized in the small intestine and in the stomach
(b) Completely ionized in the small intestine and in the
stomach
(¢) lonized in the stomach and almost unionized in the small
intestine 180.

(d) lonized in the small intestine and almost unionized in the
stomach

The concentration of hydrogen ion in water is
[MP PET 1990] 181.

@) 8 (b) 1x1077

() 7 (d) 1/7

PH of a10 M solution of HCI is [CBSE PMT 1995] 182.
(@) Less than 0 (b) 2

() o G

The pH of 1 N H,O is [CPMT 1988]

@ 7 (b) >7

(€ <7 d o 183.
If H" ion concentration of a solution is increased by 10 times its pH

will be [DCE 2000]

(a) Distilled water

(b) NHj solution in water
() NH,

(d) Water saturated with Cl,

The solution of Na,CO; has pH [AMU 1988]
(@) Greater than 7 (b) Less than 7

(¢) Equal to7 (d) Equal to zero

Which is not a buffer solution [CPMT 1990]

(@) NH,CI+NH,OH
(b) CH,COOH +CH,COONa
() CHLCOONH,
(d) Borax + Boric acid

What will be hydrogen ion concentration in moles litre® of a

solution, whose pH is 4.58 [UPSEAT 2001]
(a) 2.63x107° (b) 3.0x107°

(c) 4.68 (d) None of these

Assuming complete dissociation, the pPH of a o001 M

NaOH solution is equal to
[NCERT 1975; CPMT 1977; DPMT 1982; BHU 1997]

(@) z2.0 (b) 140
() 12.0 (d) o.0
50 Ml of 2N acetic acid mixed with 10ml of 1 N sodium
acetate solution will have an approximate pH of

[MP PMT/PET 1988]
@ 4 (b) 5
(c) 6 d 7

The hydrogen ion concentration of 0.001 M NaOH solution is

(@) 1x10?mole/litre (b) 1x10 ™ mole/litre
() 1x10*mole/litre d) 1x10*mole/litre

A weak monoprotic acid of 0.1 M, ionizes to 1% in solution. What

will be the pH of solution [MNR 1988]
(@) 1 (b) 2
() 3 (d) n

pH of a solution is 4. The hydroxide ion concentration of the

solution would be
[NCERT 1981; CBSE PMT 1991; MP PMT 1994]

@@ 107 (b) 107

() 1072 d) 107

The pH of an aqueous solution containing [H*]= 3 x 103M s
[MP PET 2001,04]

(@) z4n (b) 2.523

() 30 d -3
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PH of blood is maintained constant by mechanism of 197.
[MH CET 2002]
(@) Common ion effect (b) Buffer
(c) Solubility (d) Al of these
The pH of normal KOH is [MP PET 1990]
(@ 1 (b) o
() 14 d) 7
The concentration of hydrogen ion [H*] in 0.o0 M HCI is
EAMCET 1979
1 5 [ ] 198.
(@ 10 (b) 10
() 107 d) 107
A solution of weak acids is diluted by adding an equal volume of
water. Which of the following will not change
[JIPMER 1997]
(@) Strength of the acid
b) The value of [H,O™
(b) e value of [H;07] 199.
() pH of the solution
(d) The degree of dissociation of acid
Ka of H,0, is of the order of [DCE 2004] 200.
() 1072 (b) 10™
(c) 107 (d 107
Equivalent weight of an acid [UPSEAT 2004]

(@) Depends on the reaction involved

(b) Depends upon the number of oxygen atoms present
(¢) 1s always same

(d) None of the above

PH scale was introduced by [UPSEAT 2004]
(@) Arrhenius (b) Sorensen
() Lewis (d) Lowry 201

Buffer solution is prepared by mixing [MH CET 2003]
(@) Strong acid + its salt of strong base

(b) Weak acid + its salt of weak base

() Strong acid + its salt of weak base

(d) Weak acid + its salt of strong base

The pH of millimolar H(Tis

(@ 1 (b) 3
() 2 d) 4
Which of the following is a Lewis base [CPMT 2004]
(@) NaOH (b) NH,
() BCly (d) All of these
203.

What will be the pH value of 0.05 M Ba(OH), solution

[CPMT 2004]
(@) 12 (b) 13
() 1 (d) 12.96
In a mixing of acetic acid and sodium acetate the ratio of
concentration of the salts to the acid is increased ten times. Then
the pH of the solution [KCET 2004]
(@) Increase by one (b) Decreases by one
(¢) Decrease ten fold (d) Increases ten fold
The rapid change of pH near the stoichiometric point of an acid- 204
base titration is the basis of indicator detection. pH of the solution is
related to ratio of the concentrations of the conjugate acid (H/n) and
base (In”)forms of the indicator by the expression

[Hin] [In]
a) log =pH -pK b) log——=pH-pK 205.
( [In_] In ( ) [HIn] In
[In7] [Hin]

o) log—==pK,,-pH () log = pK,, - pH
( ) [HIn] In ( ) [In,] In

[MH CET 2004] 202.

ucrvone €

Which of the following statement(s) is(are) correct
[T 1998]

(@) The pH of 1.0x1078 M solution of HCI is 8

—~
o
=

The conjugate base of H,PO, is HPO;~

Al]tOpT‘OtOI)/SiS constant of water increases with temperature

=r
a2 o

When a solution of a weak monoprotic acid is titrated against

a strong base, at half neutralization point pH = % pK,

An aqueous solution of sodium carbnate has a pH greater than 7
becaue [DCE 2003]
(a) 1t contains more carbonate ions than H,O molecules

(b) Contains more hydroxide ions than carbonate ions
Na™ ions react with water

d) Carbonate ions react with H,O
A PH of 7 signifies [CPMT 1974; DPMT 1982]
(@) Pure water (b)

( (d) Acidic solution

Assuming complete dissociation, which of the following aqueous

Neutral solution

c) Basic solution

solutions will have the same PH value

[Roorkee Qualifying 1998]

(@) 100 ml of 0.01 M HCI

(b) 100 ml of 0.01 M H,SO,

(¢) 50 ml of 0.01 M HCI

(d) Mixture of 50 ml of 0.02 M H,SO, and 50 ml of

0.02 M NaOH

A buffer solution can be prepared from a mixture of
[T 1999; KCET 1999; MP PMT 2002]

(@) Sodium acetate and acetic acid in water
(b) Sodium acetate and hydrochloric acid in water
(¢) Ammonia and ammonium chloride in water
(d) Ammonia and sodium hydroxide in water
Which of the following will not function as a buffer solution
[Roorkee 2000]
(@ NaCl and NaOH
(b) NaOH and NH,OH
(¢) CH3;COONH, and HCI
(d) Borax and boric acid

Which one of the following statements is not true
[AIEEE 2003]

(@) The conjugate base of H,PO, is HPO;~
(b) pH + pOH =14 for all aqueous solutions

(¢) The pH of 1x10 M HCI is 8

)

(d) 96,500 coulombs of electricity when passed through a
CuSO, solution deposits 1 gram equivalent of copper at the
cathode

The PH value of 0.1 M HCI is approximately 1. What will be the

approximate PH value of 0.05 M H,SO,

[MP PMT 1991]
(a) 0.Q6BSE PMT 2004] (b) 05
(€) 1 d 2
The Kg of Mg(OH), is 1x107%,0.01M Mg(OH), wil
precipitate at the limiting pH [DPMT 2005]
@ 3 (b) 9
() 5 d) 8
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The PH of an aqueous solution having hydroxide ion concentration

as 1x107° is [MP PMT 1991]
@ 5 (b) 9
(¢) 45 (d) n

Critical Thinking

Objective Questions

T

The Kgp of Agl is 1.5 %107 on mixing equal volumes of the

following solutions, precipitation will occur only with
[AMU 2000]

@ 107"MAg" and 107°M I
(b) 10°M Ag*and 108M I~
() 107®M Ag*and 107 M I~
(d 10°M Ag*and 10°M I~

The strongest Bronsted base in the following anion is
[T 1981; MP PET 1992, 97; MP PMT 1994; RPMT 1999;
KCET 2000; AlIMS 2001; UPSEAT 2002;
AFMC 2002; Pb. CET 2004]

@ CIOo” (b) ClO;
() ClOo; d) cClo;
Which one of the following compound is not a protonic acid

[CBSE PMT 2003]
(@) SO,(OH), (b) B(OH),
(c) PO(OH), (d) SO(OH),
Calculate the hydrolysis constant of the salt containing NO, . Given
the K, for HNO, =4.5x107"

[UPSEAT 2001]

(@) 2.22x107° (b) 2.02x10°
(c) 4.33x10* (d) 3.03x107°

The molar solubility (mol Lil) of a sparingly soluble salt MX, is

'S". The corresponding solubility product is Ky . 'S'is given in

terms of Ksp by the relation [AIEEE 2004]

(@) s=(256Kg)""° (b) s=(128K)"*

(@ s=(Kg/128)"* d) s=(Kg/256)"°

Electrophiles are [RPET 2000]

(b) Lewis base

(@) Lewis acids

(c) Bronsted acid (d) Bronsted base

Total number of moles for the reaction 2HI = H, +1,. if o is
degree of dissociation is [CBSE PMT 1996]
(@) 2 b) 2-c

(e) 1 d) 1-«a

Which one is a Lewis acid [RPMT 1997]
(a) CIR (b) H,0

() NHj4 (d) None of these

Heat of neutralisation of weak acid and strong base is less than the
heat of neutralisation of strong acid and strong base due to

(@) Energy has to be spent for the total dissociation of weak acid
(b) Salt of weak acid and strong base is not stable

() Incomplete dissociation of weak acid

(d) Incomplete neutralisation of weak acid

pK, values of two acids A and B are 4 and 5. The strengths of
these two acids are related as [KCET 2001]

(@) Acid A is 10 times stronger than acids B

(b) Strength of acid A : strengtha ofacid B =4 : 5

(c) The strengths of the two acids can not be compared
(d) Acid Bis 10 times stronger than acid A

The dissociation constant of two acids

HA, and HA, are

3.14x107™ and 1.96x107° respectively. The relative strength
of the acids will be approximately [RPMT 2000]
(@ 1:4 (b) 4:1
() 1:16 (d) 16:1
An aqueous solution of ammonium acetate is

[NCERT 1980, 81; RPMT 1999]
(@) Faintly acidic (b) Faintly basic

(c) Fairly acidic (d) Almost neutral

The dissociation constant of a weak acid is 1.0 ><10’5, the

equilibrium constant for the reaction with strong base is

[MP PMT 1990]
() 1.0x107° (b) 1.0x107°
() 1.0x10° (d 1.0x10™
The pH of 0.1 M solution of the following salts increases in the
order [T 1999]

(@) NaCl < NH,CI < NaCN < HCI
(b) HCI < NH,CI < NaCl < NaCN
() NaCN < NH,CI < NaCl < HCI
(d) HCl < NaCl < NaCN < NH,ClI

Which of the following is the strongest acid
[AMU 1999; MH CET 1999, 2002]

(@) SO(OH), (b) SO,(OH),
() CIO4(0OH) (d) PO(OH),
The strongest of the four acids listed below is
[NCERT 1984]
(@) HCOOH (b) CHZ;COOH
() CICH,COCH (d) FCH,COOH

Which equilibrium can be described as an acid-base reaction using
the Lewis acid-base definition but not using the Bronsted-Lowry
definition [AIIMS 1980]

(@) 2NH, +H,S0, = 2NH; +S02"
(b) NH, +CH,COOH

!

NH; + CH,COO"
() H,0+CH,COOH = H,0" +CH,CO0"
(d) [Cu(H,0), " +4NH; = [Cu(NH,),I*" +4H,0

The hydride ion H™ is stronger base than its hydroxide ion OH ™.
Which of the following reaction will occur if sodium hydride

(NaH) is dissolved in water [CBSE PMT 1997]
(@ H(@y)+H,0->H,0

®b) H (@g+H,0(01)—»OH +H,
[KCET 2002]
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(¢ H™ +H,0 — No reaction
(d) None of these

Dissociation constant of a weak acid is 1x107*. Equilibrium

constant of its reaction with strong base is [UPSEAT 2003]
@ 1x107* (b) 1x10%
(¢ 1x107° (d) 1x10"
Arrange the acids (1) H,S05; () HPO and () HCIO in the
decreasing order of acidity [UPSEAT 2001]
@ 1sM>1 b) 15110
© T>T>1 ) M>1>1
Self-ionisation of liquid ammonia occurs as,

2NH; = NH;r +NH;3; K =107 In this solvent, an acid might
be [JIPMER 2001]

(@ NHZ
(b) NH,
(c) Any species that will form NH

(d) Al of these
AH;(H,0)=X; Heat of neutralisation of CH3;COOH and

NaOH will be [BHU 2003]
(@) Less than 2X (b) Less than X

() X (d) Between Xand 2X

Which of the following oxides will not give OHTin aqueous
solution [NCERT 1980]
(@ Fe,0q (b) MgO

(¢) Li,O d) K,O

A precipitate of CaF, (Ksp =1.7 ><10’1°) will be obtained when
equal volume of the following are mixed
[MP PMT 1990, 95; I'T 1982; MNR 1992]

(@ 10*McCa®" and 10*MF~
(b) 10°MCa?" and 10°MF~
() 10°McCa? and 10°MF~
(d 10°MCa®*" and 10°MF~

The degree of hydrolysis of a salt of weak acid and weak base in its
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 [AMU 1999]
(@) 50% (b) 35%
() 75% (d) 100%

The PH of 0.1 M solution of a weak monoprotic acid 1% ionized is
[UPSEAT 2001; Pb. PMT 2001]

@ 1 (b) 2
() 3 d) 4
Which one is the strongest acid
[MH CET 1999; AMU 1999,2000;
Pb.CET 2001,03; MP PET 2001]

(@) HCIO (b) HCIO,

() H,;S0O, ) HCIO,
Which of the following is Lewis acid  [Pb. CET 2000]
@ s (b) :CH,

() (CH;);B (d) All of these

29.

30.
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34.
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38.
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The solubility product of Mg(OH), is 1.2x107™" . The solubility of
this compound in gram per 100 cm?® of solution is

[Roorkee 2000]
@) 1.4x10™ (b) 8.16x107*
() 0.816 d) 14
What is [H'] of a solution that is 0.01M in
0.02M in NaCN

HCN and

(K, for HCN =6.2x107?) [MP PMT 2000]

@ 3.1x10% (b) 6.2x10°

() 6.2x107%° d) 3.1x107%

Which is neucleophile [DPMT 2001; RPMT 2002]
(@) BR (b) NHg

() BeCl, (d) H,0

The solubility of CuBris 2x10“molflat 25°C. The K
value for CuB¥ is
() 4x10mol?™? (b) 4x10™mol?L?
() 4x10™*mol?~? (d) 4x10mol?I?
A 0.004 M solution of Na,SO, is isotonic with a 0.010 M solution

»
[ATIMS 2002]

of glucose at same temperature. The apparent degree of disociation
of Na,SO, is

[T JEE Screening 2004]
(@) 25% (b) 50%
() 75% (d) 85%
Ky for Cr(OH)zis 2.7 %1071 What is its solubility in moles /
litre. [JEE Orissa 2004]
() 1x107® (b) 8x1078
() 1.1x107® (d) 0.18x107®
pK, of acetic acid is 4.74 . The concentration of CH;COONa
is 0.01 M. The pH of CH;OONa is

[Orissa JEE 2004]

(@) 337 (b) 437
() 474 d) 0474
If the solubility product of AgBrQ; and AQg,SO, are

5.5x107° and 2x107° respectively, the relationship between the
solubilities of these can be correctly represented as  [EAMCET 1985]

@)  Sagero; > Sag,s0, (b) S agero; <Sag,s0,

(c) SAgBro3 = SA92504 (d) SAgBro3 ~ SA92504

The ionisation constant of phenol is higher than that of ethanol
because ['PMER 2002]
(@) Phenoxide ion is bulkier than ethanoxide

(b) Phenoxide ion is stronger base than ethanoxide

() Phenoxide ion is stabilised through delocalisation

(d) Phenoxide ion is less stable than ethoxide

A weak acid HX has the dissociation constant 1x107° M . 1t forms
a salt NaX on reaction with alkali. The degree of hydrolysis of 0.1 M
solution of NaXis

[NT JEE Screening 2004]
(@) 0.0001% (b) 0.01%
() 04% (d) 015%
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In the equilibrium A~ +H,0 = HA+OH™ (K, =1.0x107°%).
The degree of hydrolysis of 0.001 M solution of the salt is [AMU 1999]

@) 107 (b) 107
() 107° (d 107°
The sulphide ion concentration [S 27]in saturated H,S solution is

1x107%. Which of the should  be
quantitatively precipitated by H,S in the presence of dil. HCI

sulphides

following

Sulphide Solubility Product

0) 1.4x107%

an 1.2x107%

() 8.2x107%

) 5.0x107*

@ 1L (b) m, v

© W,V (d) Only1

When equal volumes of the following solutions are mixed,

precipitation of AgCI(Kg, =1.8x107") will occur only with
[NIT 1988; CBSE PMT PMT 1992; DCE 2000]

(a) 10*M Ag® and 10*MCI™

(b) 10°M Ag* and 10°M CI~

() 10°M Ag* and 10°MCI™

(d 107°M Ag* and 107°MCI™

Kgp of an electrolyte AB is 1x107°, [A*]=10"°M, which

concentration of B~ will not give precipitate of AB
[BHU 2003]

1x107°
5x107°

(@) 5x10°° (b)
() 2x107° (d)

One litre of water contains 10~ mole hydrogen ions. The degree of
ionization in water will be [CPMT 1985, 88, 93]

(@) 1.8x107% (b) 0.8x107%%
() 3.6x107% (d 3.6x107%%
If the solubility products of AgCl and AgQBr are 1.2x107%

and 3.5x107" respectively, then the relation between the
solubilities (denoted by the symbol 'S") of these

salts can correctly be represented as

(@) S of AQBris less than that of AgCI

(b) S of AQBris greater than that of AgCI
(c) S of AgBI is equal to that of AgCl
d)

(

If the solubility product of lead iodide (Pbl,) is 3.2 x 1078, then
its solubility in moles/litre will be [MP PMT 1990]

@) 2x107° (b) 4x107*
() 1.6x107° (d 1.8x10°°
Calculate the solubility of AgCl(s) in 0.1M NaCl at 25°C.

[MP PET 1994]

S of AgBr is 108 times greater than that of AgCI

Ky (AgC =2.8x107% [UPSEAT 2001]
@ 3.0x10°ML*? (b) 2.5x107ML*
() 2.8x10°ML*? (d) 2.5x10"ML*

48.

49.

50.

51
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The solubility product of a binary weak electrolyte is 4 x107Y 4

298 K . 1ts solubility in mol dm~ at the same temperature is [KCET 2001]

@) 4x107° (b) 2x107°
(c) 8x107%° (d) 16x10™%
Solubility of AgCl at 20°Cis 1.435x10~2gmperlitre. The

solubility product of AgCl is
[CPMT 1989; BHU 1997; AFMC 2000; CBSE PMT 2002]

() 1x107° (b) 1x107%°
(c) 1.435x107° (d) 108x107°
pK, value for acetic acid at the experimental temperature is 5. The

percentage hydrolysis of 0.1 M sodium acetate solution will be

(@) 1x10™ (b) 1x1072

() 1x1073 (d 1x107°

At 30°C, the solubility of Ag,CO; (K, =8 x107) would
be greatest in one litre of [MP PMT 1990]
(a) 0.05M Na,CO,4 (b) 0.05M AgNO,

(c) Pure water (d) 0.05M NH,

The values of Ky for CUS, Ag,S and HQS are 107%,10%

and 107 respectively. The correct order of their solubility in
water is [MP PMT 2003]

(a) AgQ,S >HgS >CuS (b) HgS >CuS > Ag,S
() HgS > Ag,S >CuS (d) Ag,S >CuS > HgS

The pH of a soft drink is 3.82. Its hydrogen ion concentration will
be [MP PET 1990]

@) 1.96x1072 mol/I (b) 1.96x10°% mol/I
1.96x10°* mol /I

The pH of a solution at 25°C containing 0.10m sodium acetate

() 1.5x10™* mol/I ()

and 0.03m acetic acid is (pK, for CH;COOH = 4.57) [AnMS 2002; BHU

(@) 4.09 (b) 5.09
() 6.0 (d) 7.09
A weak acid is 0.1% ionised in 0.1 M solution. Its pH is
[BVP 2004]
(@ 2 (b) 3
(€ 4 R

The solubility product of AS,S; is 2.8 %1072, What is the
solubility of AS,S;

(a) 1.09x107* mole/litre
(b) 1.72x107* mole/litre
(

[Pb. CET 2003]

o) 2.3x107' mole/litre
(d) 1.65x107% mole/litre

For a weak acid HA with dissociation constant 107, pOH of

its 0.1 M solution is [CBSE PMT 1989]
(@ 9 (b) 3
(¢ m (d) 10

The dissociation of water at 25°C is 1.9x107% and the density

of water is 1.0g/cm % The ionisation constant of water is[IT 1995]

(a) 3.42x10° (b) 3.42x107°®

(c) 1.00x107* (d) 2.00x107%
What is the pH of 0.01 M glycine solution? For glycine,

Ka, =4.5x10 2 and Ka, =1.7x10 % at 298 k
[ATIMS 2004]
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(@) 3.0 (b) 10.0
() 61 (d) 7.2
The concentration of [H*] and concentration of [OH ] of a 0.1

aqueous solution of 2% ionised weak acid is

[lonic product of water =1 x 0™ ]

[DPMT 2004; CBSE PMT 1999]

(@) 2x 103 Mand 5x1072 M

(b) 1x10° Mand 3x10™"M

(6) 0.02x107° Mand 5x107* M

d) 3x10° Mand 4x10 M

If solubility product of HgSO, is 6.4 %107, then its solubility is
[BHU 2004]

@ 8x10°mole/litre (b) 6.4x10°mole/litre

() 6.4x10°mole/litre  (d) 2.8x10°mole/litre
At 298K a 01 M CH3;COOH solution is 1.34% ionized. The
ionization constant K, for acetic acid will be

[AMU 2002; AFMC 2005]
18.2x107°

None of these

@) 1.82x10° (b)
(c) 0.182x107° ()

Hydrogen ion concentration of an aqueous solution is 1x107*M.
The solution is diluted with equal volume of water. Hydroxyl ion

68.

69.

70.

7.

72.

concentration of the resultant solution in terms of mo/ dm™ is [KCET 2001]

@ 1x107® (b) 1x107°
() 2x107%° (d) 0.5x107%

Which one of the following is not a buffer solution
[ANIMS 2003]

(@) 0.8MH,S +0.8MKHS

(b) 2MCgHsNH, + 2M C4H; NH, Br
(¢ 3MH,CO, +3MKHCO,
(d) 0.05M KCIO, +0.05M HCIO,

The hydrogen ion concentration of a

0.006 M benzoic acid

solution is (K, =6x107°) [MP PET 1994]
() 0.6x107* (b) 6x107*
() 6x107° (d 3.6x107*

Calculate the amount of (NH,),SO, in grams which must be
added to 500 m/ of 0.200M NH; to yield a solution with

pH =9.35 (K, for NH; =1.78 x10°) [UPSEAT 2001]
(@) 10.56 gm (b) 15 gm
(€) 12.74 gm (d) 16.25 gm

pH of a solution produced when an aqueous solution of PH 6 is

mixed with an equal volume of an aqueous solution of pH 3 is

about [KCET 2001]
(a) 33 (b) 43
(¢) 4.0 (d) a5

Calculate the H™ ion concentration in a 1.00 (M) HCN Jitre
solution (K, =4 ><10’1°)

a) 4x107* mole/litre

[Bihar CEE 1995]

b) 2x107° mole/litre

¢) 2.5x107°mole/litre
d) None of these

(
(
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(
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The number of moles of hydroxide (OH™) ion in 0.3 /itre of 0.005

M solution of Ba(OH), is [JIPMER 2001]
(a) 0.0050 (b) 0.0030
(e) o0.0015 (d) 0.0075

The pH of pure water or neutral solution at 50°C is ..
(pK,, =13.26 =13.26 at 50°C)

[Pb. PMT 2002; DPMT 2002]
(@) 7.0 (b) 713
() 6.0 (d) 6.63
pH of 0.1 M solution of a weak acid (HA) is 4.50. It is neutralised

with  NaOH  solution to decrease the acid content to half pH of
the resulting solution [JIPMER 2002]

(@) 4.50 (b) 8.00

(c) 7.00 (d) 10.00

If 50ml of 0.2MKOH is added to 40ml of
0.5MHCOOH, the pH of the resulting solution is
(K, =1.8x107%) [MH CET 2000]
(@) 34 (b) 75

(¢) 5.6 (d) 375

The Bronsted acids in the reversible reaction are

HCO3(aq) + OH (ag) = CO2 (ag.) + H,0O [DPMT 2002]

(@@ OH™ and CO3~
(b) OH™ and H,0
(¢ HCOj3 and H,0O

(d) HCOj; and CO;~
A 0.N solution of an acid at room temperature has a degree of

ionisation 0.1. The concentration of OH™ would be [MH CET 1999]

@ 107%™ (b) 107%M™
() 10°M (d) 102%™
Increasing order of acidic character would be
(@@ CHZ;COOH <H,SO, <H,CO,4

(b) CHZ;COOH < H,CO; <H,SO,

(¢ H,CO; <CHZ;COOH < H,SO,

(d H,SO, <H,CO; <CH;COOH

[RPMT 1999]

The correct order of increasing [H3O™] in the following aqueous
solutions is [UPSEAT 2000]

(a) 0.00 M HS <0.00 M HSO < 0.01 M NaCl

<0.00 M NaNO,
(b) 0.01 M NaCl<0.01 M NaNO< 0.00 M HS
< 0.0 M HSO
(¢) 0.00 M NaNO <0.01 M NaCl< 0.00 M HS
<0.01 M HSO,
(d) 0.00 M HS < 0.01 M NaNO < 0.00 M NaCl
<0.00 M HSO

A base dissolved, in water, yields a solution with a hydroxyl ion

concentration of 0.05mol litre®. The solution is

[CBSE PMT 2000]
(a) Basic (b) Acid
() Neutral (d) Either (b) or (c)
In the given reaction, the oxide of sodium s

{ 4Na +0, - 2Na,O }
[Orissa JEE 2002]

Na,O + H,0 — 2NaOH
(@) Acidic (b) Basic

(c) Amphoteric (d) Neutral
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78.  What is the pH of a 1M CH;COOH a solution K, of acetic acid

=1.8x107°.

K =10 mol?litre? [DPMT 2002]
(a) 9.4 (b) 4.8

(c) 36 d) 24

Get More Learning Materials Here : & m &N www.studentbro.in



1 c 2 b 3 b 4 b 5 b
W 6 a 7 b 8 d 9 a 10 a
R Assertion & Reason e @ d % b b
: 16 d 17 b 18 b 19 c 20 c
For ATIMS Asprrants
ALIMS Asp 2 a2 ¢ 23 b 24 d B o
Read the assertion and reason carefully to mark the correct option out of 2 d 27 2 28 d 29 d 30 G
the options given below : 31 b 32 c 3 c 3 c 35 a
(a) If both assertion and reason are true and the reason is the correct 36 a
explanation of the assertion.
(b) If both assertion and reason are true but reason is not the correct -
explanation of the assertion. Acids and Bases
(c) If assertion is true but reason is false.
(d) If the assertion and reason both are false. 1 a d 3 a 4 c 5 b
(e) If assertion is false but reason is true.
f hydrochl d sol less than th : d b S ° 2 b 10 2
1 Assertion : pH of hydrochloric acid solution is less than that
of acetic acid solution of the same concentration. i a e ¢ e a e i E i
Reason : In equimolar solutions, the number of titrable 16 b 17 b 18 d 19 a 20 b
p]:otons present in hydrc;chloric acid is less than 21 d 22 b 23 b 24 c 25 d
that persent in acetic acid.
[NDA 1999] 26 c 27 c 28 d 29 b 30 b
2. Assertion : A ionic product is used fro any types of 31 b 32 c 33 d 34 a 35 a
electrolytes whereas solubility product is 36 = 37 & 38 & 39 & 40 7
applicable only to sparingly soluble salts.
Reason : lonic product is defined at any stage of the 41 ¢ 42 d 43 ¢ 44 a 45 a
raction whereas solubility product is only 46 c 47 c 48 d 49 a 50 b
appicable to the saturation stage. 51 b 52 - 53 A 54 A 55 d
[ANIMS 2001]
3. Assertion : A solution of FEC|3 in water produce brown 56 b 57 ab 58 a 59 c 60 d
precipitate on standing. 61 a 62 b 63 b 64 b 65 a
Reason : Hydrolysis of FeCl; takes place in water 66 a 67 d 68 a 69 a 70 b
4. Assertion : BaCO; is more soluble in HNOj than in 71 b 72 d 73 b 74 d 75 b
p]ain water. 76 b 77 a 78 a 79 b 80 a
Reason : Carbonate is a weak base and reacts with the 81 d 82 b 83 b 84 d 85 bd
H* from the strong acid, casuing the barium 86 a 87 d 88 a 89 d 90 c
salt to dissociate. 91 a 92 a 93 a 94 d 95 b
5. Assertion : CHC|3 is more acidic than CHF;.
96 c 97 b 98 c 99 d 100 ¢
Reason :  The conjugate base of CHCljis more stable 101 a 102 a 103 o 104 o 105 a
than CHF;. 106 a 17 d 18 b 19 c 10 d
6. Assertion : Addition of silver ions to a mixture of aqueous T 12 o 13 o 14 a 15 o
sodium chloride and sodium bromide solution
will first precipitate AQBr rather than AgCI. A d B d K K IS ©
Reason : Kg of AgCl<Kg of AgBr.  [AIMS 2004) . ° K . b K . b
126 ¢ 127 ¢ 128 d 129 ¢ 130 b
7. Assertion : The PK, of acetic acid is lower than that of 131 b 132 13 13 155
Cc a c a
phenol.
Reason : Phenoxide ion is more resonance stabilized.[AIMS 2004 136 c 137 c 138 b 139 b 140 b
8. Assertion : Sb (1) is not precipitated as sulphide when in 141 b 142 a 143 b 144 a 145 a
its alkaline solution H,S is passed. 146 a 147 b 148 b 149 ¢ 150 a
Reason : The concentration of S?  jon in alkaline 151 ¢ 152 ¢ 153 d 154 ¢ 155 a
medium is inadequate for precipitation. 156 b 157 a 158 d 159 b 160 d
[ANMS 2004]
9. Assertion : lonic reactions are not instantaneous. 161 b 162 d 163 c 164 d 165 a
Reason : Oppositely charged ions exert strong forces.

Common ion effect, Isohydric solutions, Solubility
product, lonic product of water and Salt hydrolysis

ASWEIS

1 b 2 c 3 b 4 b 5 b
6 d 7 c 8 a 9 c 10 a

Electrical conductors, Arrenius theory and . b . b . ° - K -
Ostwald’s dilution law R B BN B K

21 d 2 d 23 d 24 b %5 a
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C;,H»,0;; is a sugar and non-electrolyte.

It is a weak electrolyte since it is slightly ionized.

It is a weak electrolyte since slightly ionized.

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

Electrolytes are those substances which on dissolving in water
give ions.

2 2
Ke®C. 001 o koa2c=| 29
-« 100 100

=1x107°.

As NaCl ionises completely to yield free ions.
CH,COONa = CH,COO™ + Na*

H,0 = H"+0H"

CH,;COOH + NaOH

NaCl , being a salt, is a strong electrolyte.
We can determine by measurement of very dilute HF solutions.

Kl-o
According to the Ostwald’s dilution formula a’ = g

But for weak electrolytes o is very small. So that (L — @) can

} K
be neglected. So that = ?a .

Arrhenius proposed the theory of ionisation.

higher the dielectric constant of a solvent more of its ionising
power.

« oc dilution of solution.

Generally ionic compound are conduct electricity in fused state.
According to Ostwald’s dilution law because degree of
ionization is directly proportional to the dilution.

The degree of ionisation of a solute depends upon its nature,
concentration, and temperature.

Mathematical form of Ostwald’s dilution law.

It is a weak electrolyte because it's ionization is very less.

When we add NH,OHin

NH,OH is decreased due to common ion effect.

BaCl, = Ba®" + 2CI~
Initially 1 0 0
After dissociation & — a 2a
Total= 1—a+a+2a=1+2a
o 1.98-1 _ %

NH ,Cl solution ionization of

=0.49
o (04
for amole a=0.49
For 0.01 mole a = % =49
0.01

It is an ionic salt.

Due to common ion effect of H™ .
Current does not affect the degree of ionization.

Polar solvent facilitate ionisation of strong electrolytes due to
dipole-ion attraction.

HA= H* + A”
K =Ca?=0.1x(10")?=10"°

Degree of dissociation o = ?

1
Normality of solution = 0.1 N = 0 N

Volume = 10 /itre

Dissociation constant K =1x107°

29.

30.

3L

32.

33.

34.

35.

(@)

(d)
(b)

2

K= . a=JKV =+v1x10°x10 ; ¢ =1x1072

\
MgCl, = Mg"" + 2Cl" in aqueous solution it is dissociated
into ions.

Ostwald’s dilution formula is o = K@ —-a)/C but for weak

electrolyte o is very small. So that (1 —¢) is neglected for

weak electrolytes. So for weak electrolyte the dilution formula

. K
18 O = ,[— .

C

32 Y
K,=Ca’=0.2x| — | =2.048x10*.
100
H,SO, = H"+H SO, =H" +S0O,"~
Because of it is completely ionised.
Colour of electrolyte depends on the nature of both ions.
eg. CuSO, is blue because Cu 2* jons are blue.

lonisation depends upon dilution, when dilution increases then
ionisation is also increased.

More is K, lesser is pK, (pK, =—l0gK,) more is acidic
strength.

Acids and Bases

CO doesn’t have a vacant d-orbital.

HCIO, + H,0 = H,O" + clo;

Conjugate acid and base pair

FeCl; +3H,0 = Fe(OH); + 3HCI. Strong acid and

weak base.
Na,CO; + 2H,0 = 2NaOH + H,CO,

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

HCO; + H* = H,CO; Bronsted base.
HCO; = H* + CO; ™ Bronsted acid.

The value of PK, for strong acid is less.

Because it is a salt of strong base and weak acid.

Because it is conjugate base of weak acid.

CH,COOH = CH,COO™ +H".

Those compound which accept H is called bronstad base
NOj accept H* and form HNOj, . So it is a base.

Larger the size of halogen atom less is the back donation of
electrons into empty 2p orbital of B

H,O + NH; = NH," + OH"

NH, = NHZ2+H"

Conjugate acid, base pair.

(b)

(d)

ucrvone €

Those substances which lose proton are called acid.
e.g. strong acid have a strong tendency to donate a proton.

Electron donating species called nucleophile. NH 3 have a lone

pair of electron.
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H, O acts as acid as it provides H *to NH; .

CH,COOH +HF = CH,COOH; + F".HF gives H"
to the CH;COOH . So it is a conjugate base of HF.

Ba(NO,;), does not undergo hydrolysis.

H,SO, is a mineral acid.

Because it is a electron pair acceptor it's central atom have a
vacant drorbital.

HCIOQ, is a acid and their conjugate base is ClO; .
It is completely ionised because their ionization is very high.

NaHCOj in water is alkaline in nature due to hydrolysis of
HCOj ion. NaCO, = Na* + HCO;

In this reaction H,O acts as a acid.

The basic character of hydride decreases down the group.
Its ionization is very less.

Hydrolysis of Cu?* produces H ™ ions in solution.

Cu?" +2H,0 — Cu(OH), + 2H"

Both possess the tendancy to accept proton.
HF does not give proton easily.

In weak electrolyte the degree of dissociation is very small. So it
increases with increasing dilution.

Because it is a electron pair acceptor.

1 step

HsPO, =—— H* +H,PO;
11 step

H,PO, H" + HPO,~
11 step

HPO, ™ H*+PO, "~

Na,HPO, on hydrolysis of HPOZ ion produces free
OH " ion in solution.

H,SO, = H" + HSO, .

Fe** +3H,0 — Fe(OH), +3H*

H,PO, =

Conjugate acid

HY + HPO‘? action.

H"+0OH = HZO, it is a neutralization reaction.
It is a conjugate base of the strong acid.

Because those acid have higher pPK_ value are weak acid.

Conjugate acid is obtained from the base by gain of H™ .
CH,;COOH is weak acid shows dissociation equilibrium as
CH,COOH = CH,COO0™ + H*
1

Ka =10gy —
PKa Go Ka
A weak acid and strong base.
In NaH,PO, both hydrogen are bonded with ‘P, so it is

not replaceable.

Aqueous solution of Na,COj,is alkaline due to hydrolysis of
COo; .

Because they give CO, ™ in solution.

52,

53.

54.

55.
56.

57.
58.

60.

61.

62.

63.

65.

66.

67.

69.

70.

7.

73.

74.

(ab

~

b)
b)
b)

_~

2x0.2M

M.eq. of 0.2M H,S0, = x100=0.04 m//

M.eq. of 2 NaOH = 0.2
1000

x100=0.02 m//

left [H*]=.04 —.02=.02.

Total volume = 200 = 2 =.0001=10"*m
200

pH =4.

H3;BO; is a weak monobasic acid it does not act as a
H™ donor but behaves as a Lewis acid.

Because SnClzis a electron acceptor according to Lewis

concept.

ROH is a Lewis base because it has an lone pair of electron.

H,S0, +2H,0 = 2H,0" +50;"

NaOH = Na* +OH~

1 mole of H,SO, acid gives 2 moles of H3;O ions. So 2
moles of OH ™ are required for complete neutralization.
Diprotic solvents give 2H™ jons or OH™ ions.

N oy =1x1=1N

Nis0, =2x10 = 20N

M.eq. of NaOH =1x100 =100

Meq. of H,S04 =20x10 =200

Thus M.eq. of acid are left and therefore pH< 7, so the
resulting mixture will be acidic.

PH; is a Lewis base.

Because of CH;COONa is a salt of weak acid and strong

base.
—H+
Acid —————> conjugate base.

+H* . .
Base ——— > conjugate acid.

HCl —» CI~

Acid Base

HCIO, >H,SO, >HCIl >HNO; .

Aciediccharacterdecreases

Those substances which accept the H ™ are called conjugate
base.

NH ; is a Lewis base, which donate a lone pair of electron.
FeCl; +3H,0 = Fe(OH); +3HCI . Strong acid have
less than 7 pH.

It donates their € pair.
The strength of the acid will depend upon the proton donation.

Because it is a salt of strong acid and strong base.

H +(aq) +Cl “(ag) + Na+(aq) +OH T(@g) =

H20(|) + Na+(aq) +CI~

(d)

ucrvone €

CCl,is not a Lewis or bronsted acid. 1t does not contain

H*.
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NH,Cl+H,0=NH,OH+ HCI . Soitis acidic in
Weak base  Strong acid
nature.

Cu(ll) complexes are blue. The four water molecules are
attached with secondary valencies of the metal atom eg.

[Cu(H,0),150,.H,0.

The species which can accept as well as donate H* can act
both as an acid and a base.

HSO,+H"* = H,SO,

base

HSO, =SO} +H"

acid
NH ; is the weakest acid. So its conjugate base is strongest.
4 jug g

+ . . . .
Ag™ is an electron deficient compound and hence is a Lewis

acid.

H,PO, = H'+H,PO,
Conjugate acid

HS,05 = H*+5,0,”

Conjugate acid Conjugate base

PH; donates electron pair to BClj.
The conjugate base of weak acid is a strong base.
OH —» 0% +H"

Conjugate base of OH ~

Presence of lone pair of electron and they donate two electron
pairs.
On increasing oxidation number Acidic strength increases.

H3PO, is shows +5 maximum oxidation state.

C,Hyg is a strongest base.

NaOCI is a mixture of strong base and weak acid.

NH ,OH gives minimum OH ™ ion. So it is a weak base.

Solution become acidic and methyl orange act on acidic pH.

Larger is bond length, more is acidic nature (for halogen acids).
HF bond length is small.

HCl is accepting proton in HF medium and acts as weak base.

For oxoacids of the same element, the acidic strength increases
with increase in the oxidation number of that element.

+1 +3 +5 +7
HCIO < HCIO, < HCIO; < HCIO,

Because their conjugate base and conjugate acids are strong.

HClis a strong acid and their conjugate base is a very weak
base.

NH;=NH, +H"

101 (a) H,50, = H* +HSO,; = H* +S0;~

102.

104.

105.

106.

107.
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HSO, is conjugate base. But it is also an acid because it lose
H*.

BF; is a Lewis acid because ‘B has incomplete octet.
H3;O", however it exists as HgOj .

Al,(SO,); is a salt of weak base Al,(OH)3 and strong acid
H,S0,.

Al""" of AICl undergoes hydrolysis.

H,S0, = H* + HSO;

100.

no.

(c) Conjugate base of H,SO,is HSO, .

(d) Presence of lone pair.

M. (b) According to Bronsted principle HNO, is acid they give H"in

n2.

n3.

n4.

6.

ny.
ns8.

120.
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126.

127.
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130.

131

132.

133.
134.

135.

136.
137.

138.

139.

141

142,

143.
144.

145.
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aqueous solution and form NO; .
(¢ H,0+H,0 = H,0" +OH".
() NHj is a conjugate acid;
NH; =NH, +H"
(@) AICl, +3H,0 = AI(OH), + 3HCI

Stron acid
(d) HCl s a strong acid its conjugate base means Cl~ is a weak
base.
(d) Hydrazoic acid (HN ;) is a Lewis acid.
(c) Smaller the pK, value than. Stronger the acid.
(¢) BF; is acidic because due to Lewis concept it accept a lone

pair of electron.

(d) Because it is a weak electrolyte.
() AICL and SO, both are example of Lewis theory.
(¢ Na,CO; +2H,0 = 2NaOH + H,COj. It is a strong

base and weak acid so it is a basic.

() H,0+NH,=NH; +0OH .
Acid base

In this reaction H,O acts as acid because it donate a proton.

(b) H,S0, +H,0 = H,0" +HSO,
| |

Conjugate acid and base pair

(b) Al (SO,); = 2AI% +350,%
AI(OH),+ H,S0,

Weak base  Strong acid

( ) NaOH + HCI Neutralization
C

NaCl+ H,0
Reaction Salt

(a) Conjugate acid is obtained from the base by gain of H ™.
() KCl is a ionic compound

(@) H3;BO; +H,0 = [B(OH),]” +H™

H;BO; is a weak monobasic acid if does not act as a H”"
donor but behaves as a Lewis acid.

(¢) Because it is not accept the proton.

() NH,CI is a salt of weak base (NH,OH )and strong acid
(HCI).

(b)Because it accept electron pair from the PH;,

(b) NH;=NH,;+H"
(b) Hydrolysis of Fe*"

Fe®* +3H,0 — Fe(OH), +3H"*
(@) According to the Lewis concept.
(b) Conjugate base is obtained from the acid by loss of H ™.
@
@

) BF; accept electron pair from NH j so it is Lewis acid.
CH , has almost no acidic nature and thus CH ; is strongest
4 3 8

base.
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CuSO , is a salt of weak base, (Cu(OH),)and strong acid
(H,S0,).

Weak acid consists of highest pK, value and strongest acid
consist of less PK, value.

Because it gain and also lose the proton
H,0+H,0=H;0" +OH"

H,0+H,0=H;0" +OH"

HBr+H,0 = H,0" + Br-

Because both are strong acid and strong base.

LiAIH, is a nucleophilic and capable of donating electron
pair, thus acts as a Lewis base.

The solvent which neither accept proton nor donates.

Because of Fis a highly electronegative. So it is easily lose the
electron and reaction occur rapidly.

Strong acid can be used titrate both strong and weak base.

For a weak acid value of pPKa will be vary high but in case of
strong acid value of pKa will be vary low.

Boron halides behave as Lewis acid because of their electron
deficient nature eg, as

F

|

B

7 N\

F F
Gaseous HCI does not give H™ but liquid HC/ gives H™ in
aquous solution there for gaseous #(C/is not a Arrhenius acid
due to covalent bonding in gaseous condition.

H,0 >H* +OH"
Acid

H,0+H" > H,0"

Base

(Deficiency of two electron for inert configuration)

[Acid due to donation of proton]
[Basic due to gaining of proton]

F~ strongest conjugate base due to it smallest size in a group
and gain proton due to most electronegative capacity.

H"+F —>HF
H,PO, —>H"+ HPOZ

Conjugate acid Conjugate base

HSO, —H'+ SOOI

Conjugate acid Conjugate base

Common ion effect, Isohydric solutions, Solubility
product, lonic product of water and Salt hydrolysis

Get More Learning Materials Here: &

(b)

(©)
(b)

(b)

Solubility of Al,(SO,),
AlL(SO,); = 2AI"™ +350,"
Ky =[AIF T [S0Z T

Due to common ion effect.

MX, = MZ*+2X~
S 2S

o =(25)°(S)=4s°

-12
= S= 231/ ® J"’Xlo —1.0x107*M.

MX, = M*+2X"; =483

(S) (28)2 p

20.

21.

22,
23.
24.
25.
26.

27.

(d)

ucrvone €

K -11
s 3 le :3/& -1.35x107*
12 4

Mg(OH), = Mg**+ 20H "

) @x)?
_ 3
Ky =4X
BasO, = Ba*"+S0,
(S) (S)
0.01
Ko =S?=SxS =0.01x$
K -9
S(Soz’) =—=> = & =107 mole/litre
D S, 001
AB, = A" + 2B~
1x10~5 2x107°
=[1x107°][2x10°? =4 x107%®
CaF, = Ca*'+2F ;K =4S°

) (28)?

Due to common ion eﬁ‘ect.
Ag,CrO, =[2Ag*]+[CrO,]

Hence Kg, =[Ag+]2 [CrO, 7]

K for CaF, =4s® =4x[2x107*]® =3.2x107".

The concentration of S2 ions in group 11 is lowered by

maintaining acidic medium in the presence of NH,CI. The

ionization of H,S is supressed due to common ion effect. So

the ionic product is less than solubility product.
NH , Cl is hydrolysed and give [H "]
NH,Cl +H.OH = NH,OH + HCI

NH," +H.OH = NH,OH + H*

FeCl,is a salt of weak base (Fe(OH);)and strong acid
(HC).

For the precipitation of an electrolyte, it is necessary that the
ionic product must exceed its solubility product.

Ky =[Ag*T’[Cro, 1=[2S]°[0.01]

=452[0.01] =

Complex salts contain two different metallic elements but give

4[2x107°1? x0.01 =16 x107%® .

test for only one of them. eg. K, Fe(CN)g does not give test
for Fe?*
10°N KOH will give [OH ]=1072 M
pOH =2

“*pH +pOH =14, pH=14-2=12
1tis FeSO,(NH,),S0O, . 10H,0.

ions.

Salt of a strong base with a weak acid.
NH ,CN is a salt of weak acid and weak base and thus for it
Because it is a salt of strong base with a weak acid.

Because CCl , is a organic solvent and AgNOj is insoluble in

organic solvent.

SnS, = Sn** +25%
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Ky =[Sn*][s* 17 1.20x107° =0.2a

28. (d) 1t does not dissociate much or its ionization is very less. 1.20x107%°

=6x107" mok
29. (b) NaHCO; has one replaceable hydrogen. 0.20
30. (b) CaOCl, has two anions Cl and OCIl along with 47- (b)  Solubility is decrelafe_d_ldue to common ion effect.
2+ . Agl =Ag" + (1" |
Ca ions. : :———Common ion
- Nal = Na™+ I
3 @ Ky =45t s0=20 g0 L
48. (c) Kg of BasO, =15x10"°; Ba™ =0.01M
28 =10"°M. 0
- 15x10" ,
32 (d) Be(OH), has lowest solubility and hence lowest solubility SO, = o001 =15x107"
product.
+ -
33. (a) Because it is a salt of strong acid and strong base. 49. () AgCrO, = 2Ag +CrQ,

[ @2 s
34. NH ,OH =1 NH,*! + OH"
@ L Ky =45 given 25 =1.5x10~

NH,Cl = [NH,"| +CI° 257 xS
(I S Ky = X
J\Common ion ¥
35. (d) 1Itis aless ionic, so that least soluble in water. — (5% 10_4)2 y 1.5x10 —1.6875x10-22
36. (b) pH of 9 means the salt solution should be fairly basic. 2
37 (b) CHZ;COOH =CH,COO0™ +H" 50. () PbCl, = F)E)2+Jr Zgr

On adding CH ;COONa, [H "] decreases. 2 ) )
Kg of PbCl, =[Pb 1x[CI7] iKg =S x (2S)

38. (c) 0.01 M CacCl, gives maximum Cl~ ions to keep Kg, of AgC/

constant, decrease in [Ag™] will be maximum. Ko =S %45 2=48%;8°%= %; S=3 Tsp

39. (b) Due to the common ion effect.
5. (b) Agdl = [Ag'][CIT] Ky, =S xS ; Ky, =S?

S=/Ky =V1.44x10* =1.20x1072m

40. () Kg =4s°

6
S :i/& :i/% ~6.3x107.

4 4 52, (d) By formula BA, - B" +2A~
42. (d) K, increases with increase in temperature. Kg = 4x3
43. (b) 1t contains two cations and one anion.
5 53. (a AgCrO, »2Ag"+CrO, ~
44. (a) HQSO,of Ky =S s 28 s
Ky =(25)°S =48°
S=JKy S=v64x10" ;S =8x102m/ » =(25)
1 1
45.  (b) The solubility of BaSO, in g/fitre is given 2.33 %1073 S Kg )3 _ 32x107% )3 —2x10% m
3 4 4
. . W 5 2.33x10
=in mole/litre.n = m.wt =1x10" = 233 54. (d) Common ion effect is noticed only for weak electrolyte
dissociation. H,SO, is strong electrolyte.
Because BaSO, is a compound . Lo . .
55. (¢) When we added barium ion in chromate ion solution we
Ky =S 2 _ [1x 10—5]2 —1x10710 obtained yellow ppt of BaCrQ, .
- BaCl, + K,CrO, — BaCrO, { +2KCl
46. (d) AgCI = Ag++ C; 2 2 N Yellowppt4.
a a

56. (d) ABis a binary electrolyte.
NaCl = Na* + CI~

ooz o ol S =Ky =V1.21x10° =1.1x10° M

-10
Ko AgCl =1.20x10 57. (b) Precipitation occurs when ionic product > solubility.
Kg AgCl =[Ag*][Cl"] =ax[a+0.2] = a2 +0.2a 58.  (c) For a binary electrolyte, so that
Ky =S xS =82
a’isa very small so it is a neglected.
Ky AgCl=0.2a S=yKg -
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(b)

CH ;COONaiis a salt of weak acid and strong base. Hence its

aqueous solution is alkaline.
BasO, = Ba** +S0,"~

Solubility constant = S xS
1.5x107° =52;5 =1.5x10™° ;S =3.9x107°

Ca(OH), = Ca**+20H"
(s) (28)2

Ky =45 =4 %43 x/3x43 =12/3
Due to common ion eFFect.

PbCl, = Pb?"+ 2Cl -
(S) (25)%

3 213 -5
Ko =45° =4x(2x107%)° =3.2x10

Ag,S = 2Ag* +S ™~

Ky =48°

f , 11
Szzﬁ :3&:2“_0*5
4 4

CaCO; =Ca'""+CO,"~
s s s

Solubility product of CaCO,

Ky =S%; S:\/E

It is a binary electrolyte.
S?=Kg; (3.05x107")* =K, ; Ky, =9.3x107°
PbCl, — Pb**+2CI~

S 28

Ky =S x(25)* =[6.3x10°]x[12.6 x10°].

A salt of strong acid and strong base cannot be hydrolysed. In
this case the equilibrium cannot shifted towards the backward.

If we mixed any substance into the solution. Then the value of
pH is increased these substance is a salt of weak acid and
strong base.

It is a salt of strong base and weak acid.

Ky =4s® =4x[25x107°]° =62.5x10°°.

+ CI™
S

Ke =52, 5=/K, =+/36 =6.

Pbl, = Pb*"+2I"
K s 25

Na™*
NaCl =

sp
Ky =45° =4 x[2x107°° =32x10°°.

When ionic product is greater than Kg, then precipitation

occur

Kg <107M Ca* +10°M F~

In V" group the S 2= concentration increase when added the

NH,OH because
NH,OH = NH; +OH"~

H,S = 2H" +S%

8.

82.

83.

84.

85.

87.

88.
89.

90.

ol

92.

93.

94.
95.

—
o
=

(©)
(@)

ucrvone €

OH  +H" = H ,0O.So that S 2= js increased.
BaSO, = Ba®* +S0;"

Ke =S%=S=/Kg :Kg =[Ba®"]x[SO;]

4x107° =[1x107*]x[SO27]

4x107%0

S02 )= =4x107°.
O 1= 0

AB, = A%+ 2B~
(8)  (25)?

3
Ky =4S

4 4

K., AB -8
Bl=—2— 110 1 10m
[A] 10~

Where ionic product > Kg,, ppt formed

=1x10~* gm.mol /litre

. 8 should be more then 10° M .
NaCl = Nagq + Clag
HCl= H* +ClI .

increase in [Na*] [Cl~] which will lead for backward reaction
because

Ky (NaCl)=[Na*]1[CI]

The increase in [Cl ]brings in an

means lonic product 2 KSp

BaSO, =Ba*"+S0,~
4 s) 4
©)

Ky =525 =[Ky =V1.3x10°°

=3.6x10"° mol/litre
Alkaline,
CH,;COONa + H,0 = CH;COOH+ NaOH

Weak acid Strong - base

Because it is a strong base.
For pure water [H*]=[OH], .. Ky = 107225

MX, = M?"+2X"; 45 =4x(0.5x107*)°
) (@5

=5x107"
Solubility coefficient = [Pb2+] [CI’]Z
Solubility of AI(OH); is lesser than Zn(OH), .

NaCl(S) - Na+(aq)+cli(aq)

HCl = H"+CI”

The increase in increase in

[CI7]
[Na*] [CI™] which will lead for backward reaction because
Ky Nacl =[Na*][CI].

Common ion effect.

CaF, =Ca'"+ 2F
s s (25

brings in an

3
Ky =4S
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K 3.2x1071 a’C 25
—3 % _3/2e”r-vY 00 _ -4 K= Soa=—
S ; 1/ Z 2x107* m/ - 100

96. (d) In  aqueous solution following euilibrium is exist. K = a?C ( 1-a=\ery SITH“)

H,S=H"+HS"”
25 .25 6
While adding the dilute HC/ solution K= 100 x 100 x.5; K=3.125x10

(HCl = H* +CI7) equilibrium is shift to the left side in 4. (a) Sh,S; > 28b+2+%5”; Ko :(ZX)Z.(3X)3
X
H,S = H* +HS" 2x
_ 5 _ 55 _ 25
o7. (@) M,X, ~*—2M+2+++3X737 Kp =108x° ; Ky, =108 x(1x107) 108 x107™.
Ksp @y) G Nn5.  (b) When increasing the temperature the value of ionic product

also increases.

Solubility product Ky, = :|.08y5 mol 13 K
m 6. (a) Hydrolysis constant h = K—W

98.  (b) Solubility is directly proportional to the Kg, . a
. b) PbCl, = Pb™" +2CI~ . .
99. (b)) PbCl, =Pp+2C, Hydrogen ion concentration - pH scale and
Ksp =S><(23)2 =483 Buffer solution
K 4 1 (a) pH of blood does not change because it is a buffer solution.
sz _g12x10" 334,102, -
4 4 2. (c) 0.001 Mof NaOH means [OH]=.001
10. (d) AICI; on hydrolysis gives weak base and strong acid among =10°M = pOH =3

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

102. (o) Fe3* ions are hydrolysed to develop acidic nature. 3. (d) [H;0°] means [H*]=6.2x 10~° mol /I

Kw
03 K=k, pH = —log(6.2x10°) = 8.21
104. (a) KCN is salt of strong base and weak acid. 4. (b) CHNH + HCI > CH;NH:Cl™

105. (c) Sulphides of Group-Il radicals have low solubility product.

0.1 0.08 0
106. () Because NHjacts as Lewis acid and they give electron pair to 0.02 o 0.08
H,0%ion. H3O"is a Lewis base. Which accept the electron (Basic buffer solution)
. ) 0.08
pair from NH, pOH = pk + log
107. (c) Due to common ion effect. 0.02
= pK + 0.602

2 For Ag,SO 2Ag*+S0O,”
108.  (a) For Ag,50, = 2? * A - 3.30 + 0.602= 3.902

2 3 -243 . pH =10.09
Kg =@x)%x ; Ky =4x%; Ky, =4x(25x107%) P ) )
[H] =7.99 x10~~8 x 10~ M
5. (b)) pH+pOH =pK,

109. (b) For AgCl— Ag*™+ClI~ 6. (d) pH=-log[H"]
X

-6
Ky =62.5x10

5.4 =—log[H*]; [H*]=3.98x10°.

X
Ky =x2; x=,/Kg . V1x107° =1x10"mole/litre.
7. (@ KCN +H,0 = KOH + HCN . KOH is a strong base and

no. (b) AgCl— Ag™+ C)'{ HCN is a weak acid.
X
+1_ -3 - _ -3 —

After NaCl is added x X+1x107* 8 () [H71=107"M, pH logR0™], pH =3

That is why Ag™ will be less. 9. () [H7]=[OH"]
m. (b) Because of ionic product of Agl >> solubility product of its. Ky=[H"T[OH]=1 o4
nz. (@) AX, —>,)0(\ + 22))5 ~[H*]=107, pH =—log[H*]=7.

f 1 1. (d pH=5means [H*]=10"°
Ke = 4x% ; x =3 ﬂ i X =2x107 mole/iitre.
4 pOH =14 -pH =14 -5=9
. () CgHsCOONH, — CzH;COO™ + NH; [OH]=10""" =107°
_ .25 .25 .25 n. (@ pH=-log[H'];[H']=0.01N
100 100 100

pH =—log [107?];pH =2

According to Ostwald dilution law.
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22,

23.

24.

25.

26.

27.

28.

29.
30.

31
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BOH — OH
Initial C N 0 ’ 0
At eq. C- Ca Ca Ca
C%a?
K, = =Ca? assuming @ <<1;1-a=1
Cl-o

102 =10?% xa?; ? =10; ¢ =10
[OH ]=Ca=.01x10"° =10~
pH =4 means; [H+]:1041 mol

Buffer solution is a mixture of weak acid and its conjugate
base.

Adding Na,CO; to water makes the solution basic and hence
a pH increases from 7.

NaClO is a salt of strong acid HCIO, . So it is a strong acid
salt.

NaOH is a base, so thatits pH >7

It is a strong base.

1 M NaOH has maximum [OH7] and minimum [H*]and
maximum pH.

When pH = 7 means neutral, pH < 7 means acidic,
means basic.

pH>7

As the solution is acidic, pH <7 . This is because [H*] from

H,O[10™" M] cannot be neglected in comparison to 1070
M

It is a strong acid and they lose proton in a solution.

[OH 1=102%Mm; pOH =2

pH + pOH =14 ;pH =14 — pOH

pH=14-2=12

Order of acidic strength is H,Te > H,Se >H,S >H,0
Na,Ois a salt of NaOH+H,0Oand H,Ois least acidic

among given acids hence PH in this case will be max ™

pH of the solution A =3

[H]. =10" M.

pH of the solution B=2

[H] =100 M

[H] =10° +10° =10 + 10 X 10° = 11 X 10"
pH=—log( x10°) =3 —logn
=3-104 =195

CN™+H,0 ->HCN +0OH"
Because OH ™ concentration is increased.

On dilution the pH of acid A increases while pH of base B
decreases.

CH,COONa is a salt of weak acid, (CH3;COOH)and
strong base (NaOH).

The equilibrium will shift in the backward direction.

K,=10"; pH=6

__ [Salt] — ~__ 5 [Salt]
pH = IogKa+Iog[ACid], 6 =—logl0 +IOg[Acid]
6:5I0910+Iog[SL|_t]; 6=5+lo [SLl_t]

[Acid] [Acid]

[Salt]_6_ _. [salt] 10

MAcid] 77 [Acd] 1

All are true — (a) is true for acid buffer, (b) for basic buffer,
(c) is called buffer solution.

32.

34.

35.

36.

37.
38.

39.

40.

4.

42.

43.

45.

—
o
~
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N 001N HCI;[H =102 M; pH =2
100

[OH]=1072 M for NaOH

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

It is a buffer solution of strong acid and its weak conjugate
base.

HA=H" +A"
[H'1=01M; [H'P =K, xC
[H']= /Kaxc :\/1><10_5><0.l =\/10‘6

[H'1=10°M; pH =3

As the solution is acidic, pPH <7 . This is because [H*] from
H,O cannot be neglected in comparison to 1078,

Human body contain buffer solution. Its p/= 6.8
It is a neutral solution and its pH=7

pH =5, means [H*]=10" M.

After dilution [H*]=107°/100=10"M

[H'] from H,O cannot be neglected.

Total [H*]=107 +107" =2x107'

pH =7 -0.3010 = 6.6990 = 7 (neutral).
[H']=aC :%x.oz; [H*]=4x10" m
pH =-log[H*]=4-log4; pH =3.3979

salt
H=pK, +log| —
PH=P Rt Og[acid}

= 9.30 +log [g—ﬂ =9.30 + 0.3010 = 9.6.

[Salt]
H=pK, +I
PR =PRa Og[Acid]
. 10]
H=-log(1.8x107°)+1 oy
p 0g(l.8 x )+ 09[100]

=-log1.8+5+log107™*
=-0.2553+5-1=3.7447 or =4

0.1 i
20 ml. of 01 NHC/= 209 eq.= 2x10 .
mi. of 0.1 1000 x2U(g eq X g eq.

0.001
20ml. of 0.001 KOH =
1000

x20gm eq.

-2x107° g eg.
". HClleft unneutralised = 2(1073 —1075)
=2x1073(1-0.01) = 2x0.99x107° =1.98x103geq.

Volume of solution = 40 m/.

<. [HC) - 1.98x107 ) 00M - 4.95x10°2
40
o pH=2— log 495=2 - 0.7 =13.
10'M NaOH  means [OH]=10"7; pOH =7
pH =14-7=7
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46.

48.

49.

50.

51.

52.

53.

54.

55.

56.

57.

58.

59.
60.

OGS
IORCH

[H*]:Cxa:0.1x£:0.03/v]
100

The pH of buffer solution never changed.

10714
107t

pH =—logH*];7.4 =—logH*]; [H']=4x10%M

[H*]= =10"* mol/litre pH =13.

The pH of 0uM HCI =1 lonization of H,SO, takes place in

two steps.
H,SO, = H" +HSO; ; HSO; = H" + SO~
1IN NaOH solution have highest pH
[OH"]=1; pOH =0; pH + pOH =14
pH=14-0=14
H,0 =[H"][OH]
HC =[H*][CIT]
Total [H']=[H"]4,0 +[H"]ue =107 +107°
=107[1+107Y]

. 11
[H]=10" x5
pH =—log[H"*] = —mg(lo*7 +%); pH =6.958
pK=—log K, pK = —log K

pH = _%[IogKa +logK,, —logK,]
1 -14
=~ [-5+10gx10) - (-5)]

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

BaO, CaOand Na,O are shows more than 7 pH because of

their basic nature.

MgCl, + 2H,0 = Mg(OH), + 2HCI

H,SO,, ionized in two step.

[Salt]

[Acid]

5.8 =4.8+log [Sal_t] or

[Acid]
[Salt]
[Acid]
[Acid] 1 _
[Salt] 10

It contains replacable / atom.

(i) 20 m/ of 0.5 N HC/

0.5N = 1000ml 0.5mole HCI is present in 20 ml

pH = pK, +log

[Salt] _,
[Acid]

=antilog1.0 =10

_20x0.5
1000
(ii) 35 ml of 0.1 N NaOH

0.1N = 1000ml of 0.1 mole NaOH is 35 m/

=1.0x1072
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65.
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68.
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70.
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74.
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_35x01 _ 0.35x102
1000

Total = 20 + 35 = 55 ml.

= (1.0-0.35)10'=0.65 X 10°mole HC/
HCI = H+CI

= [HC = [H]+|CT]

55 ml contains 0.65 X 10° mole of H ions

0.65x1072x10° _ 6.5
55 55

pH =—log[H"]=-log6.5/55)

=log55-10g6.5 =0.92

1000ml -

Due to acidic nature of solutions the colour of phenolphthalein

becomes pink.
[H*]1=2x102 m

~*pH =—log [2x107°];

pH =1.7 ie in between 1 and 2.
pH=4,(H")=10"" =10 m
NaOH = Na" +OH~

[OH]=10"° pm;[H*][OH ]=107"

107 5
H*]= s [H1=10"° m; pH =9.
[H7] 10 [H7] p
[Salt] 0.1
H=pK, +lo ;pH =4.75 + log—=
P PFa g[Aciol] P gO.l

pH=4.75+log1;pH =4.75

A weak acid and its salt with a strong base maintain pH 4 - 5

NaOH = Na*+OH™ =[OH]=1078 smm.
[OH]1=0.0001 N, pOH =4, pH+pOH =14
pH =14 -pOH =14-4=10

0.001 M KOH solution

[OH™]1=0.001M =1x103M

[H*]x[OH ]=1x107"

_1x107™

[H1= [OH]

1 ><1O—14

17107 =1x107 x10%
X

[H']=
[H*]=10"" m

pH =11

An acid buffer solution consists of solution of weak acid with

strong base of its salt.

An acid buffer solution consists of a weak acid and its salt with

strong base. ie. CH;COOH + CH,COONa

[salf]
[base]

pOH = pK, +log
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76.
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0.02
02
pH =14 -pOH =14-4 =10
[Salt]= 0.1 M, [Acid]= 00 M

=5+log 5+Iog%:5+(—1):4

[Salt]
[Acid]

K,=1.8x10"°; pH =—-logK, +log

=—logl.8x107° + Iog% =-log1.8x107°

pH=4.7.
NH,Cl and NH,OH is a buffer solution (weak base and

salt of strong acid).

pH + pOH =14; pH =14 — pOH

- [OH"]=107"

pOH =7

SpH=14-7=7.

0.00 M Ba(OH), =0.02N Ba(OH),

NV = NyV,

[0.02N]%[50 mI]= N, x100 ml

N, _002x50 _ 452 ; [OH"]1=102 N
100

pOH =2 or pH =12

pH =—log[H"].

Na,COj is a mixture of weak acid and strong base, so it is a

base.

107N HCl means (H")=10"m

pH=—-logH"), pH=7

pH=2 ; pH=—-log[H"]; 2=—log [H"]
[H*]=1072 =0.01N
pH does not change on addition of some concentration of HC/.

Solution of CH3;COONa on addition to acid shows a

decrease in dissociation of acid due to common ion effect. To
decrease in [H +] or increase pH.

pH+pOH =14; pH =14 -pOH; pH=14-6=8.
[H'], =107 [H'], =107

ucrvone €

-2
10 =1000 times

10°°

Thus increase in [H] =

87. (@) The HClis a strong acid and they lose easily H *in solution.

8. (@ X +H,0=0H +HX
_[OHT][HX]
b =7 -
(X1
HX= H" + X"
M ]
) [HX]
K, xK, =[H*][OH 1=K, =107
Hence K, =107
Now as [X ]=[HX], pH =pK, =4.
90. (d) Buffer solution is formed. So the pH will not change.
ol (b) Na,CO; when react with water form strong base and weak
acid. So its aqueous solution is basic.
92. (9 K, =[H;0"][OH"]
Concentration of H3O " in distilled water =1x107° moli
Now [H;O"]=[OH"]
K, =[1x10%]x[1x107°]=1x107"2.
93. (a) [OH]1=10"'M;pOH =1
pH+pOH =14 ; pH=14-1=13.
94. (a) Maximum pH HCJO is a weak acid all of these. So that the salt
of weak acid is also weak.
95. (c) As the solution is acidic PH <7 . This is because [H*] from
H,0 [1077] cannot be neglected in comparison to 1072 m.
96. (b) [Normal salt + acidic salt] is a buffer solution.
M M
97. (b) 100 ml of 0 NaOH = 50ml of 5 NaOH. They exactly
. N . .
neutralise 50 m/ E HCI. Hence pH of resulting solution = 7.
98. (b) M; =6.0Mof HCI; V, =7
M, =0.30 Mis H™ concentration in solution.
V, =150 m/ of solution.
M,V, =M,V,; 6.0xV, =.30x150
. 1
v, = 30480 o5
6
99. (b) pH=3,[H']=10°M
w[H ]=vKxc
1 -6
[107°]? =K xcC ; [LO°T_y _10-¢
0.1
100. (b)When ratio of concentration of acid to salt is increased pH decrease.
10. (c) For NH,OH .
1
[OH]=C.c ; C :BM' a=0.2
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[OH-]=ix0.2:2x10-2 M
10

pOH =—log[OH ] =log[2x107?]; pOH =1.7

pH=14-pOH =14-1.7=12.30.

pH =pK, + |OQ[SLI_t]. For small concentration of buffering
[Acid]

[Salt] _ 1

[Acid]

agent and for maximum buffer capacity

[H+]: increased ten fold means pH of solution decreased by
one.
pH = IogL
[H']
Because the pH of buffer are not changed.
[Salt]

H=pK, +lo ; 5.5=45+lo
p PKa g[ACid] g

[Salt]
[0.1]

1o _55_45-1
0.1

[za;-t] =antilog 1=10; [Salt]=1

0.49

Moles of H2504=¥:5X10_3 moles of H,SO,

.005
present per litre of solution (molarity) = 4 =.005Mm.

H,S0, +2H,0 = 2H,0" +S0O,~

one mole of H,SO, give 2 moles of H;O" ions.

H;0" =2x(H,S0,) =2x0.005=0.01 M
[H']1=107%Mm; pH =2

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

0.4

N.eq. for HCI = x50 =0.02
1000

N.eq. for NaOH = 0.2 x50=0.1
1000

Now [OH] left =0.1-0.02

[OH]=.08 =8x1072 M

pOH =—log8 x1072 M; pOH =1.0
Buffer is mixture of weak base and its acid salt.
[NaOH]=0.4/40 mole/l. =0.1M
[OH"]=10"'M, [H*]=10"8M,pH =13

pH +pOH =14, pH=4, H* =107 mole/iitre.

Buffer solution have constant pH. When we add the water into
this buffer solution. So no effect on it.

Ba(OH), = Ba® +20H"
One molecule on dissociation furnishes 20H™ ions.
So, [OH ]=2x10*N

o N _2x10t
2 2

N=Mx2 ; 107

n4.

ns.

6.

n7.

120.

121

122,

123.

124.

126.

127.

128.

120.

130.

(@)

(©)
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pOH =—logOH ]=-log(x10™*) = —4
pH +pOH =14 ; pH =14-4=10.

0.10

M.eq. of 010 M HCI = x40 =0.004M
1000

0.45x10
1000

M.eq. of 0.45 M NaOH = =0.0045M

Now left [OH ] =0.0045—-0.004 =5x107* m

Total volume = 50 m/

[OH"]= %1000 ; [OH ]=1x1072

5x107*
50

pOH =2 ; pH=14 — pOH =12.

0.000 M HCI =102 M[H*], pH =3.

0.4

[NaOH] = a0 0.01M; [OH1=10"%M

[H"]1=10"", pH =—logH "]=12
Those substance which give a proton is called Bronsted acid

while CH3;COO™ doesn’t have proton so it is not a Bronsted

acid.

pH =—log [H']

pH +pOH =14,pH =40

pOH =14 —pH ; pOH =14 -40=100

pH =0 means [H*]=10° = 1M . Hence solution is strongly
acidic.

As the solution is acidic, pH < 7. This is because [H™]from
H,O (10" M)cannot be neglected in comparison to
107 m Hal

H,0" = OH™ +H,

POH + pH =14 ; 7+7=14; [H*]+[OH ]=10""
107 +107 =107 ; [OH " 1=10"" gm ion/.

When pH=2, [H*]=102Mm

mol

[OH ~Jion cone. = O.OST =5x107? mTOI

pOH =—log [OH ] =—log [5 x107]
pOH =1.30;pH + pOH =14

pH =14 — pOH =14 -1.30=12.7
When pH =3, then [H"]=103 M

after
[H"]= 107° M means reduced 1000 times.

that we increased the pH from 3 to 6 then

CO, is acidic oxide which on dissolution in water develops

acidic nature.

If pH of any solution is 2.

Then [H*]=1072Mm
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If pH of any solution is just double then PH =4 and
[H"]will be 107.
A strong acid is not used to make a buffer.

pH =1 means [H+]=1071M

-1
Hence [H,S0,]= 102 = 210

The pH of blood is 7.4 due to presence of bicarbonates ions

=0.05Mm

As the solution is acidic, pH < 7. This is because [H*]from
H,0 [10_7] cannot be neglected in comparison to 1078

[OH Jincreased due to this

pH will decrease because

POH is decreased.
[H*]=6x10"* m
pH=—-log[H*"] =—log [6 x10™*]=3.22.
0.01M HCI =102 M[H*], pH=2.

Because buffer solution have a constant pH.

10 M HCI =10 M[H*]. Also from H,O
[H'1=107"M

Total [H*]=107 +107% =107"[1+0.1] =107"[1.1]
Hence pH =7 —0.0414 =6.96.

107 M HCI =107 M[H*]. But pH# 10 because

solution is acidic. This is because H* from

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

=107 +(1+107*)=107"(1.002)
That is why pH =7 (slightly less than 7)
[H"1=1.00x10"° mole/litre

pH =—log[1.00x107°]; pH=6.
[H*] is in moles per litre.

As the solution is acidic, pH <7 . This is because [H*]from

H,O (1077 M) cannot be neglected in comparison to 1078,
pH of 0.001 M HCI =102 M[H*], pH = 3.

. . + . . .
Because it can furnish H™ ions in solutions.

Because it is a strong acid.
H"=10"
pH =—log[H"] =-log[107*]; pH =1.

Buffer solution is a combination of weak acid and conjugate
base. Na(lis a salt and NaOH is the base.

[H*]=VKc =v10° x0.1 =107, pH =3.

150.

151

152.
154.

155.

157.

158.

159.

162.

163.

164.
165.

166.

167.

168.

169.

170.

171

—~ o~
o, W
= —

—
Ll
Nat?
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In % NaOH have [OH™] =107 M means pOH =1 and

then pH+ pOH =14

pH =14 —pOH =13.

Borate ions are hydrolyzed to develop alkaline nature in
solution.

Less the pH, more acidic is the solution.

The equal conc. of salt and acid.

pH =-log K, +log [KCN]

[HCN]
pH = —log5x10 ]+ log 212 |~ g.302

15

pH = pKa + IOg[[,i:tc}] equimolar means
[SLI_t]:l; pH=4.74+0=4.74
[Acid]
Because of NaClis a salt of strong acid and strong base. So

that it is neutral.
When strong acid and strong base are react neutral salt are
formed. So that NaClis a neutral salt.

[Salt]

H = —log K, +1
P 09 B 1007 AGid]

pH = —log[L.8 x105]+lo [Sa(;t]

[Salt] [Salt]

; log
1.0

9= 47+Iog =47-9=-43

[Sa(l)t] Anti Iog— [Salt]=1.8

[salf]
[acid]
[salf]
[acid]

pH =-logK, +1log

—log10™ +log

[salf]
[acid]
[salf]
[acid]

=antilogl =10:1

1 M KOH show highest pH value because it is a strong base.
NH ,OH is a weak acid and NH ,Cl is a strong base salt.
pH =13.6

pOH =14 -136 =04

[OH ]= Antilog(-0.4)=0.3979. So
[OH ] between 0.1 M and1 M

Aspirin is a weak acid. Due to common ion effect it is

the

value of

unionised in acid medium but completely ionised in alkaline
medium.

[HT][OH ]=10"%;107")@0")=10""

HCl =10°M has pH =0. The value of pH decreases as
concentration further increases.
Because pure water has a 7 pH.

When concentration of [H*]increased then the value of pH is

decreases.
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173.
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177.

178.
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180.

181

182.

183.

185.
186.

187.

188.

192,

193.

194.
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pH =log

1
[H']
The concentration of [H*]= 1072 moleflitre

pH =—log[H *] = -log[107]; pH =2

Due to common ion eFfect.

In water solution.
NH; +H,0 = NH; +OH"

concentration of OH is increased so that solution become
more basic and the pH is increased.

Na,COj is basic in nature. So its pH is greater than 7.

It is not a mixture of weak acid or base and their strong salt.
[H*]= Antilod—4.58);

[H™]1=2.63x10"° moles/litre

1072 M NaOH will give [OH ]1=1072

~.pOH =2, Also pH + pOH =14

~pH=12.

[Salt]
[Acid]
0.001 M NaOH means [OH 1=107%; pOH =3
pH +pOH =14; pH =14 -3

10x1 —a

=—log2x107° +lo
gex g50><2

pH = pK, +log

pH=11; [H™] =10 mole-itre
[H']=C.«a
[H*]=0.1x—— =103

100

pH=—log[H"']=—-log10~® =3
pH=4

pH+pOH =14 ; pOH =14 -pH
pPOH =14 -4 =10; [OH ]=10"" m

1 log 1
[H*] [3x107%]

It is a strong base.

pH =log 2.523

[H*]Concentration in 0.01M HClis 1072 M because 0.01 M
HClhave only H*

HCl= H* +Cl".

The value of H3O ™ ions will not changed.

CH,COOH +H,0 = CH,CO0™ +H,0".

H,0, (Hydrogen peroxide) is a corrosive volatile liquid. It is

slightly acidic in nature. Its pKavalue is approximately

10722,

1
; pH=3.
1078 P

NH ; is Lewis base because of one lone pair of electron.

Ba(OH), — Ba™+ 20QH"
.05M  2x0.5M

1
H=log—; pH=Io
p 9H+ p g

195.

198.

199.

200.

202.

203.
204.

205.

206.

(@)

(b)

)

1
[OH]
pH+pOH =14; pH+1=14; pH =14-1=13

If concentration of acid is increases ten times in a buffer then

pOH =log

1
=log==1
g.l

pH of the solution is increase by one.
pH > 7 = Basic
It means contain more hydroxide ions than carbonate ions.

At 7pH the concentration of OH and H * are equal.

(a,d) M.eq. of 0.0 M HCI :M =1x107°
1000
pH =3
Meg. of 02 M H,50, =24*30 _ 5 192
M.eq. of .02 M NaOH _002x50 4 443
1000

Left [H*]=2x107° —1x10° =1x10~;pH =3

(ab,c) Because buffer solution are mixture of weak acid or weak

(©)
()

(b)

(@)

(b)

(d)

ucrvone €

base and their salt.
Because PH =8 is basic nature but HCl is a strong acid.
H,SO, =0.05x2

~[H*]=0.1 and pH =1
Mg(OH), =
Ky =[Mg* J[OH ]

Mg?" +20H "~

1x10™ =0.01[OH]?

[OH J? =1x107® =[OH ]=10"°
[HT]=107* /107° =10°

pH =—logH “]=—logl0°]=9
[OH ]=1x10"°

pOH =—log[OH " ]=5

pH + pOH =14 = pH =14 -5=9.

Critical Thinking Questions

Ky of Agl=1.5%107"
10 M Ag* and 10° M I~
lonic product =107

Kg = lonic product

HCIO is the weakest acid. lts conjugate base ClO7is the

strongest base.

B(OH); not have H™

_14
ky _ 1x1077 —=2.22x10°°
K, 45x10"

MX, - M+4X 5 Ky =(4s)*s; Ky =256s°
S

1/5
K
s=|—| .
[256]

Lewis acid are electrophiles because they accept election pairs.
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20.

21.

22,
23.
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2HI = H,+1
Initial 2 ol 2 24.
At equilibrium 2 -« a 227(Z+g+222. 25.
2 2 2

Because they have vacant d-orbital in central atom.

Energy has to be spent for the total dissociation of weak acid.
pK, ofacid A=4 ; pK,ofacid B=5

We know that pK, =—log K,

27.
S Acd A K, =107 28,

Acid B K, =107°

Hence A is ten times stronger than that of B.

o |Ky _\/3.14x104 B
ar Kaz

1.6x107°
It is a salt of weak acid and weak base.

et A JHAT 0
[HA]

neutralization of the weak acid with strong base is 30.

HA+OH = A +H,0

B LY
[HA][OH ]

dividing (i) by (ii) % =[H*][OH 1=K, =107

K, 10°

-10° 3.
PSRETEURE L

32.

NH ,Cl undergoes cationic hydrolysis hence pH is >7
because the solution due to cationic hydrolysis in acids.

NaCN undergoes anionic hydrolysis hence pH is >7.

HCl is strong acid and NaClis neutral solution.

Hence the pH of given solutions will increases.

HCI < NaCl < NaCN < NH,ClI
Itis a HC|O4
Smaller the p K, value, strong the acid.

It involves gain and loss of electron pair (Lewis concept).

H_(aq,)+H20(|) —)OH_+H2.

34.

Ko _120% 1 _10%
K, 1074 10710 :

H=

Acidity is directly propotional to oxidation number. As the
O.No. of §, Pand C/in H,SO;,H;PO; & HC'OS is +4, +3

& +5 respectively so decreasing order of acidity will be 111 > 1 >
1.

A substance which can donate a proton is known as acid so

NHZ will be a acid. 35.

Acetic acid is a weak acid.

Because it is a acidic oxide.

26.

29.

33.

(@)

ucrvone €

2
102><V:|X[103><V

2+ -12 _ _ x -9
[Ca™]1[F"] —{ >V >y } =1.25x107°.

The degree of hydrolysis of a salt of weak acid and weak base is
independent of concentration of salt.
C=0.1M; a=1%, (H')=Cxa
S01x— —10°%, (H")=1073; pH=3
100 ' ’
HC|O4 is a strong acid, because its oxidation no is + 7.

Acceptor of electron pair is known as lewis acid. § :

CH,,(CH;);B all can accept an electron pair so answer is
(d).

Mg(OH)? = Mg% +20H"
5] (25

K 1.2x107
Ky =45° =S :;/i :3‘/—
4 4

§=8.16x107"*
K, = [H'][CN ]
[HCN ]

_ [H*][0.02]
~ [0.01]

6.2x107%°

6.2x107%° x0.01
0.02

[H*]= =3.1x107%°

N Hj presence of lone pair of electrons.

CuBr = Cu™+Br-
Ksp SERO)

mol?

|2

Ky =5%=(2x107") =4x10"°

Na,SO, = 2Na"+S0O;”
(0.004-x) 2x X

Since both the solution are isotonic 0.004 +2x =0.01

. x=3x10"°

-3
3X104 %100 =75% .

Percent dissociation =
Cr(OH); —Cr™*+30H"
X 3x
3 4
Ky =x.(3x)” =27x

-31
x:4K_Sp;X242'7X10
V27 \ 27

X=1x1078 mole/litre.

H"=c.a=,K,.c

pH :—Iog(,/Ka.c)u2 :%[—Iog K, —logc]
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So that S of AgBris less than that of AgCl

:1[4.74 —log107?] :1[4.74 +2]=3.37.
2 2 45, (a) K =4S°

- + -
6. (0) AgSO, = 2Ag7+30, 45%=3.2x10° ; S =2x10°M.

-10
Ky =45% Ky =2x107° 46. (o) %zz.suoﬂmﬁ.

,5 R _ _ 2
823\’2:110 ~0.017m/l =1.7x1072 47. (b)) AB = A" +B;Ky =S

s=Ky =V4x107% =2x10°

AgBro, = Ag*+ BrO3
S S

1.435x10°°
8. (b)) S=1.435x10°g/l,==""—"——=10"°M
Kg =5% Ky =5.5x107° “ 6 S 1435
Ky =SxS=107"
=V5.5x10° =7.4x10°m/I. » =
37. (o) 49. (b) pKa=5,s0 Ka=1x10"
OH Phenol are more acidic than ethanol 5
because of stabilization of phenoxide Ka 1x10 —1x1072
as compare to ethoxide ion.
50. (c) Presence of common ion decreases the solubility of salt.
38. (b) X +H,0= HX+OH" 5. (d) Ag,S>CuS >HgS.
1074 109 o Solubility of Cus =107 =3.16 x107*® mol /lit
h="—"g SO h= - = 10
10 10 Solubility of Ag,S

100x10™* =107 0°
So, 0.01%. 1’ =6.3x10 °mole/litre

39. (a) K,=1.0x107
Solubility of HgS =,/KSp =v10* =107 mol/litre

52. () pH=3.82 =-log[H"]

K, = hydrolysisconstant

K, 104

Ky=—%= =107°
" Ky 107° ~[H"]=15x 107 mole/litre.
[salt] 0.10
degree of hydrolysis (h ) - % 53. (b)) pH=pK, + Iog o =457+ Iog 03 =5.09
54. () For a monobasic acid
-9
0 Jio® -10°;, h=102 [H']=Ca

0.001

1

-4
40.  (b) Basic radicals of group 11 & 1V are precipitated by H,S in the = Ex 0.001=10" = pH=-4

form of their sulphides. 1Ind group in acidic medium & 1V
group in alkaline medium. They precipitate when ionic product 3 K
increases than solubility product. 55. (@) =[As ][S 1. 8= 108

4. (a) After mixing [Ag*][CI] > Ke

-72
o o " _528x10 7 ) 9,108
42. (a) Ksp > ionic product 1x10 >5x10 108
43. (@) 1 litre of water contains 1000/18 mole. 56. (d) Dissociation constant of HA = 107°
-7 _
So degree of ionization = M =1.8x107" %. HA=H"+A

1000

Hi= S - 10° H*]1=10""
44 (a) Agll Ky =1.2x107"° [H']= < Vo1 ; [H']=

S=v1.2x101 ., 5 =1.09x10°° pH =4

~pH + pOH =14
pOH =14 —pH =14-4 ; pOH =10

AgBr Ky, =3.5x107%

S =435x10"® =591x10°
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62.

63.

64.

65.
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@

a=19%x107%; C=@
18
K=[H 1[OH ]ZCaz

(H,0)

1000

=1.9x107°x1.9x107° x 5 =2.0x107%,

K = Ka, xKa, =4.5x107° x1.7 x10%

H* =JKc =v4.5x107°% x1.7x107 x.01

=.87x1077
pH =-10g0.87x107" =7-0.93=6.07.
Given that

Concentration of solution =.1

2

—=.02
100

Degree of ionisation = 2% =

lonic product of water =1x107*
Concentration of [H*]= Concentration of solution X degree of
jonisation =.1x.02=2x10"M
lonic product of water
[H']

Concentration of [OH ] =

_1x107™
2x107°

HgSO, —» Hg""+S0,"~
X X

=05x10" =5x1072 M.

Kg =x%; x= Ky ; x=v6.4x10"°
X =8 %10~ mole/litre.

K=ca? ~01x( 122
100

2
] =1.8x107°,

[H]=1x10"*M = [H"][OH ]=1x107"

1x107%
S[OH]=——
[or] 0.5x107*

Because HCIO, is a strong acid. While buffer is a mixture of

=2x107° 1

weak acid and their salt.
Initial concentration = 0.006 M = K, =6 x107°
equilibrium reaction.

CgH;COOH = C,H,COO + H*
o

c O initial
c-a) Ca ca
Ky=C a? (1 — a =1) for weak electrolyte

-5
o= &;a: GX1O ;a=1071
UC \ 0.006

~[H]=Ca =0.006x107" =6 x10™* m

pOH = pKb + Iog—[salt]

[Base]

66.

67.

68.

69.

70.

72.

73.

74.

75.

76.

(©)
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[salf]

14-9.35=—log.78 x107%) + log==—"+=
gl.78x ) 900

[Salf]=79.9 = 1"3V—2x1000 =79.9= w=10.56

pH =6 means [H']=10"°M

pH =3 means [H]=10°M
After mixing,
_(10°+107°)  1.001x10°°

Total [H']

2 2
=5.005x107*
pH =4-10g5.005 ; pH =3.301.
[H"]1=vVKxC

[H1=v4x10° x1 ; [H*]=2x10"° mole/litre

Moles of [OH]=M xV
Number of NaOH =0.3x0.005x2=0.0030
[H +][OH 7]: 10713.25

[H+]=[OH7], [H+]2:10—13.26

-13.26

[HT]=10 2
pH = 6.63.
[Salf]

H =pKa+lo
P = PRa+ 108 nGid]

pH = pKa
Ka=0.1x(102%)? =0.1x107 =10° = pH =8

[Salt]
H =-logk, + 1o
P P20 Acid]
isalt]= 22250 _ 6 01, facidj= 22240 _g.02
000
0.01
H=-log (1.8 x10™*)+log——=
p g(1.8x ) 90.02
pH=4-log (1.8) +log 0.5
pH =4 —log (1.8)-0.301
prH =34
HCO; and H,0O
[H']=Cxa=0.1x0.1=107M
pH=2; pOH=12; [OH ]=10"% M.
Decreasing order of acidic character

H,S0, >CH,;COOH >H,CO,
The acidic nature increases in the order.

NaNO, < NaCl < H,S <H,SO,

[OH ]1=0.05=5x107M
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pOH=2-1l0og5=1.3
prH + pOH =14
pPH=14-1.3=12.7

77. (b) Na,O form NaOH. So that it is basic oxide.

78. (@ CH;COO™ +H,0=CH;COOH +OH"

K -14
~[OH ]=cxh; h=_|[—*xc = Lsxl
K, V18 x10"

=2.35x10"°
;. pOH =4.62; pH=9.38~9.4

Assertion & Reason

1 (¢) HCI is a strong electrolyte since it will produce more H*,
comparison than that of CH3;COOH . Hence assertion is true
but reason false.

2. (b) For sparingly soluble salts, reason is not a correct explanation.
Hence both assertion and reason are true but reason is not a
correct explanation of assertion.

3. (@) Aq. solution of FeCl; on standing produce brown ppt. Due
to hydrolysis it produce ppt. of Fe(OH); which is of brown

colour. Hence both are correct and reason is a correct
explanation.

4. (a) Barium carbonate is more soluble in HNO, than in water

become carbonate is a weak base and reacts with the H™ ion of

HNO; causing the barium salt to dissociate.
BaCO; + HNO; — Ba(NO;), +CO, +H,0

5. (a) The conjugate base of CHCI; is more stable than conjugate
base of CHF;(CF;). CCly; stabilized by 7 effect of chlorine

atoms as well as by the electrons. But conjugate base of
CH3(CH;) is stabilized only by —7 effect of flourine atoms.

Here both assertion and reason are true and reason is correct
explanation of assertion.

6. (¢) Tlonic product of AQBris greater than that of AQClin
comparison with there solubility product AgBr will

precipitate. First rather than that of AgCI.

9. (e) 1t is fact that ionic reactions are instantaneous due to the fact
that oppositely charged ions exert strong forces and combine
immediately.
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lonic Equilibrium ET Self Evaluation Test -9

1. The most important butter mn the blood consists of (@) 220 (b) 3.40
[BHU 1981] (c) 375 (d) 276
@ [C]
(@ HCI and CI (b) H,CO;3 and HCO, 9. Henderson’s equation is pH = pK,+ ]og%. If the acid gets
acl
() H,CO, and CI® (d) HCI and HCO?
half neutralized the value of pH will be : [pK, = 4.30]
2. The solubility product of Ag/ at 25°C is 1.0 %10 mol?L2. [RPMT 2000]
The solubility if Agl in 10N solution of Kl at 25°C is (@ 4.3 (b) 2a5

approximately (in mol 17) (c) 860 (d 7

[CBSE PMT 2003] 10. The pH of a 0.01M solution of acetic acid having degree of

(@) 1.0x 1078 b) 1.0x 10716 dissociation 12.5% is [JIPMER 2000]
12 10 (a) 5.623 (b) 2.903
(¢) 1.0x10 (d) 1.0x10 © 3723 @) 4509

3. The pH of the solution: 5mL of M JHCI+10 mL of n Which of the following solutions will have pH close to 1.0
5 [1IT 1992; MP PET 1993; AMU 1999]

M )
1o NaOH s [MH CET 2004] @ 100 ml of M HCI+100 ml of M NaOH
10 10
@ s (b) 3 M M
() 7 (d) 8 (b) 55 ml of EHCI +45 ml of BNaOH
4. Given that the dissociation constant for H,0 is

M M
Ky =1x10""mole?/litré. What is the pH of a 0.001 molar (c) 10 ml of EHCI +90 mlof ENaOH

KOH solution [UPSEAT 2000; MP PET 2001] M M
(d) 75 ml of —HCI+25 ml of — NaOH
@ 107 (b) 107 5 5
c d) 1 12. In which of the following solvents wi I have the highest
(¢) 3 (d) hich of the foll g sol I AgBrh he high
5. The pH of 0.1 M solution of the following salts increases in the order solubility [CBSE PMT 1992]
[Pb. CET 2004] @) 10°M NaBr (b) 1073 M NH,OH
(@) NaCl < NH,CI < NaCN < HCI
(c) Pure water (d) 10 M HBr
(b) HCI <NH,CI < NaCl < NaCN
13. How many grams of CaC,0, will dissolve in distilled water to
() NaCN <NH,CI < NaCl < HCI make one litre of saturated solution ? (Solubility product of
(d) HCIl <NaCl < NaCN < NH,CI CaC,0, is 2.5 %107 mole?litre® and its molecular weight is
6. The degree of hydrolysis in hydrolytic equilibrum 128) [MP PET 1993; MP PMT 2000]
(a) 0.0064 gm (b) 0.0128 gm
A" +H,0 = HA+OH at salt concentration of 0.001 M is (c) 0.0032 gm ) 0.0640 gm
(Ka —1x 10—5) [UPSEAT 2004] 4. The  solubility  product  of Cus, Ag,S, HgS are
(@) 1x10°2 ®) 1x10°4 107,107,107 respectively. The solubilities  of these
sulphides are in the order [CBSE PMT 1997]
() 5x107* d) 1x10°°
(@) Ag,S >CuS > HgSs (b) Ag,S > HgS > Cus
7. If pK, for fluoride ion at 25°C is 10.83, the ionisation constant of
hydrofluoric acid in water at this temperature is () HgS> Ag,S >Cus (d) CuS > Ag,S >Hgs
[T 1997] 15. The solubility product constant KSp of Mg(OH),is 9.0 x10712,
-3 -3
(@ 1.74x10 (b) 3.52x10 If a solution is 0.010 M with respect to Mg“ ion, what is the
(¢) 6.75 x107* (d)y 5.38 x1072 maximum hydroxide ion concentration which could be present
8. If the hydrogen ion concentration of a given solution is without causing the precipitation of Mg(OH),

5.5x107 mol Iitrél, the PH of the solution will be @) 15 <107 M ) 3.0 %10~ M

[AMU 1985]
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(© 15x10°M d 3.0x10°M DIPMER 2000]
(a) One mole of HC,H;0O, and 0.5 mole of NaOH
16. If  the Kp value in the hydrolysis reaction
B + H,0 = BOH + H* is 1.0 xlO’G, then the hydrolysis (b) One mole of NH,CI and one mole of HCI
constant of the salt would be [Roorkee Qualifying 1998] () One mole of NH,OH and one mole of NaOH
(@) 1.0 %107 (b) 1.0 x1077 (d) One mole of HC,H;0, and one mole of HCI
() 1.0x 1078 (d) 1.0x 107° 24.  Which of the following base is weakest [DCE 2003]
17. For a sparingly soluble salt A,B,, the relationship of its solubility (@ NH,OH:K, =1.6 x107°

product (Lg) with its solubility (S) is () CoH NH, :K, = 3.8 «10-10
[T Screening 2001]

() C,H NH, :K, =5.6x10""

(@ L,=SP*9.pPqd (b) L,=SP*9.pg®
(© L =S™.p°ge @ L, =S™ (p.g)P (d) Ce¢H;N:K, =6.3x107"

8. Arrange NH},H,0,H;0" HF and OH™ in increasing order ~ 25 HCIOis a weak acid. The concentration of H™ ions in 0.1M
of acidic nature [BVP 2003] solution of HCIO(K, =5 %1078 will be equal to
(@ Hz;O0"<NH; <HF<OH™ <H,0 [CPMT 1993]
() NH; <HF <H;0" <H,0 <OH" (@ 7.07x107°m (b) 5x107°m
() OH™ <H,0<NH} <HF <H,0* () 5x107'm (& 7x10"m

26. Upto what pH must a solution containing a precipitate of

+ + -
(d) H,O">HF>H,0>NH, >0H Cr(OH); be adjusted so that all of precipitate dissolves

19. How many grams of CaC,0, (molecular weight = 128) on 3 " ™

dissolving in distilled water will give a saturated solution (When Cr = 0.1mol/l, Ky, =610 ) [MP PET 2003]

[Kg(CacC,0,)=2.5%10"° mol’l™?] [KCET 2003] (a) Upto 4.4 (b) Upto 4.

(a) 0.0064 g (b) 0280 ¢ (¢) Upto 4.2 (d) Upto 4.0

(c) 0.0128 ¢ (d) 12800 ¢ 27. NH , Cl is acidic, because [JEE Orissa 2004]
20. If the concentration of CrOj ions in a saturated solution of silver (@) On hydrolysis NH ,Cl gives weak base NH ,OH and strong

chromate is 2x107%. Solubility product of silver chromate will be [MP PET ?éég,]égléw 1993]

0 8 x10-12 (b) Nitrogen donates a pair of electron
4x1 b 10°
@) x () x (c¢) 1tis a salt of weak acid and strong base
-12 -12

() 12x10 (d) 32x10 (d) On hydrolysis NH ,Cl gives strong base and weak acid

21. According to Bronsted-Lowry concept, the correct order of relative

strength of bases follows the order 28. A solution of weak acid HA containing 0.01 moles of acid per litre of

[Pb. PMT 2001] solutions has PH = 4. The percentage degree of ionisation of the
’ acid and the ionisation constant of acid are respectively [UPSEAT 2001]

(@@ CH;COO >Cl" >OH" % 4

(@) 1%,10 (b) 0.01%,10

b) CH,COO™ >OH~ >ClI-
(b) CHs ki (© 1%10° (d) 0.01%10°

() OH" >CH,COO" >CI” 29. The PH of a buffer solution containg 0.2 mole per litre

(d OH™ >Cl~ >CH,CO0" CH;COONa and 1.5 mole per litre CH;COOH is (Ka for acetic
B B . acid is 1.8 x107°) [CPMT 2001]
22. H,SO, +OH™ - SO, +H,0 Which is correct about
jugate acid b i [JEE Orissa 2004] @) 487 (®) 58
conjugate acid base pair rissa
e P () 24 (d) 9.2
2— . . . —
(a) HSOj™ is conjugate acid of base SO 30. 100 mL of 0.04 N HCI aqueous solution is mixsed with 100 mL of

(b) HSO; is conjugate base of acid SO 2~ 0.02 N NaOH solution. The pH of the resulting solution is [UPSEAT 2004]

(@ 1o (b) 17
(¢) SO, is conjugate acid of base HSO (¢) 20 d) 23
(d) None of these 31 An alcoholic drink substance pPH =4.7 then OH ion
23. Which may be added to one litre of water to act as a buffer concentration of this solution is (K, = 10 mol?/ |2)
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32.

33.

34.

35.
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[RPMT 2002]
@ 3x107% (b) 5x107%°
() 1x107™ d) 5x107°

In its 0.2 M solution, an acid ionises to an extent of 60%. lts
hydrogen ion concentration is

(@) o6 M (b)
(¢) oa2M (d)

02 M

None of these

pH of 01 M NH; aqueous solution is

(K, =1.8x 107%) [UPSEAT 2004]
(@) ma3 (b) 125
(c) 13.42 (d) mnss

40 mg of pure sodium hydroxide is dissolved in 10 litres of distilled
water. The pH of the solution is

[Kerala PMT 2004]

(@ 90 (b) 10
() m (d) 12
(e) 8

Solubility of Pbl,is 0.005 M. Then, the solubility product of

Pbl, is [BVP 2004]
(a) 6.8x10°°

(b) 6.8x10°

() 2.2x107°

(d) None of these

36.

37.

38.

39.

A monoprotic acid in a 0.1 M solution ionizes to 0.001%. Its

ionisation constant is

[MP PET 1985,88,99; MP PMT1988; CPMT 2003]
() 1.0x1073 (b) 1.0x107°
(¢) 1.0x107 (d 1.0x10™

Select the PK_ value of the strongest acid from the following

[KCET 2004)
(@) 1o (b) 3.0
(¢) 20 d) 45
At 90°G pure water has HzO" ion concentration of
10°mol /L™ . The K, at 90°Cis [DCE 2004]
() 107° (b) 107
() 107% (d 107°

By adding 20 ml 0.1 N HCI to 20 ml 0.1 N KOH, the pH
[CPMT 1975, 86, 93]

@@ o (b) 7

() 2 d 9

of the obtained solution will be

g Answers and Solutions

(b) Blood consists of H,CO3 + HCO; buffer solution.

(© Agl = Ag'+1 ; Ky =5%=10"xS
s) ©

ucrvone €

(SET-9)

5 1.0x107% C1x10-2 mol?
107 12

(¢) Milliequivalents of HC/ =5 X% =1
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Milliequivalents of NaOH =10 x % =1

- 5ml % HCI =10ml % HCI

Hence the solution will be neutral 7e, pH =7 .
pH=14-pOH =14-3 =11

HCI is strong acid. In its 1M solution, [H*]=0.1M and
hence, pH =1

NH4C|(aq) hydrolyses in solution and give acidic solution

which is less acidic than 1M HC/ . NaCl is not hydrolysed in
aqueous solutions. Its PH =7 NaCN undergoes hydrolysis in

solution to give alkaline solution. So that PH increases in the

order, HCI < NH,CI < NaCl < NaCN

K -14
K, :_W:L5:10*9
K, 1x10~
-9
K, =a’C; a =, Ko :‘,1”’0 =1x107°
C .001
K, xK, =K,
-14
Ky 10 =6.75x107*

a

" K, 148x107L
[H*1=5.5x1072 mole/fitre
pH =—log[H*] ; pH = —log[5.5x107°]; pH = 2.26
[Salt]

[Acid]

1

pH :4.3+I0g%:4.3+logl; pH=43+0=4.3

pH = pK, +log

2
1.25

[H*]=Ca =0.01x
100

H* =1.25x10"%; pH = between 2 or 3 =2.90

M.eq. of HCI :%X?S =15

M.eq. of NaOH =25 X% =5

Total No. of eq.=15-5=10

Total volume = 100

Normality = % = %, [Hf]= 107 m

AgBr are not dissolved in NaBr and HBr due to common ion
effect. And pure water is a neutral solvent. They do not have
ions.

CaC,0, is a binary electrolyte. Then solubility is

S=JKy =V25x107°

=5x107° mole/l. =0.0064 gm/I.

4.

15.

20.

21.

22.

23.
24.

25.

26.

27.

@
(d)

ucrvone €

Mg(OH), = Mg +20H"
K = s (2s)?
Ky =S x48?
K -12
2 _g2 9x10 7 ;55,1010
S x4 010x4
S =v2.25x10"° =1.5%x107° m/
K -14
For hydrolysis of B"; K, = —% = 10 =1078.
Ky 10°¢

- 1 -
A,B, = pA™ +qB°
L =[ATTP[B" T = (pxS)°(@=S)* =8"".p".q°%.
H,0" >HF > NH; >H,0>0H".
Acidic nature is decreasing order.

Solubility of CaC,0, = /Ky =v2.5x107
=5x10"°molL*

=5x107°x128 =640x107° =0.00649
Kg of Ag,CrO, =[Ag*]*[Cro,"]
CrO,” =2x107" then Ag* =2x2x10"*
Kg =(4x107)%(2x107*)=32x107"

Relative strength of bases can be shown by their conjugated
acids.

Conjugate acid of OH™ is H,0 which is a weak acid
conjugate acid of CH3;COO™ is CH,COOH which is
stronger than H,O . while conjugate acid of Cl™ is HCI

which is strongest out of there. so the order of relative

strength of bases is OH™ > CH;COO™ >ClI".

HSO; +OH™ —»S0f +H,0

Conjugate acid Conjugate base
One mole oxalic acid & 0.5 mole of NaOH will make.

Smallest value of Ky indicates that aniline (C,H;NH,) is the

weakest base.

[H]?=C.a=0.1x5x1078

H* =v5x10~° =7.07x10° m.

K, =[Cr¥*][OH T

sp

_ 6x10%

_ -30
TR

[OHT® =K

[OH] =1.8x107%

pOH = (log1.8 +10g10°) =10+0.25+1 =11.25
pH =14 —-11.25 = 2.27

NH,Cl + H,0 = NH,OH + HCI
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NH ,CI is a salt of weak base & strong acid so solution will HA = H* + A-

be acidic. -
lonisation constant = ?
28. () H'=Ca
X . a=0.001% = ol.c(;gl =10"°
A A by
K:a_: [107] —10™1
[Salt] vV 10

29. () pH=-logK, +log

[Acid] 37. (a) pKa << then strongest acid
~_log [1.8><10_5]+|Og%=4-87 pKa >> then weak acid
. Ka oc 1
30. (¢ N;V; =.04x100=4 P Acidicstrength

N,V, =.02x100 = 2 8. () H;0" 5H,0+ H*

_ | —6
NV, —N,V, = N3V, 10-% 10-¢ 10

— + —6 —-67_ -12
4 -2=Nyx200,N; =102M Ky =[H,0][H"] =[107][10]=10

39. (b) Neutralization reaction will takes place and form salt of strong

pH = Iogloi =1log10 1 -2 acid and strong base. Which does not hydrolysed and thus pH
H 1072 =7.
3. (b) pH =47
pH + pOH =14 ;pH =14 -4.7;pOH =9.3
[OH"]= Antilog [-pOH] = Antilog [-9.3]
[OH ]=5x107"
k%

32 () [H']=C.a =0.2x0.60=0.12M
33.  ()) NH,OH = NH; +OH"

-5
K, =Ca’; %:az;a:1.34x1073

[OH ]=a.C =1.34x103x.1

pOH =1log10 ; pOH =2.87

1.34x107*
pH + pOH =14; pH +2.87 =14
pH =14 -2.87; pH =11.13

Solutein1 litresolution

34. (b = -
®) Molecularweightof solute

-3
_40x10° 1oy
40 10

=4

1
OH =1log10 =1og10
P g [OH] 0

PH + pOH =14; pH +4 =14 = pH =10.

35. (d) Pbl, > Pb+1,
X  2X

Ky =4x° =4(.005)* =4 x.005x.005 =.4x10"°.

36. (d) .. Monoprotic acid HA
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