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CHEMISTRY

PHYSICAL, INORGANIC, AND ORGANIC CHEMISTRY

IONIC EQUILIBRIUM

Solved Example

1. In which direction will the following equilibria | and Il proceed?
I: H,S04(aq) + NH3(aq) < NI-I4+ (aq) + HSO, (aq)
II: HCO; (aq) + SO, (aq) < HSO, (aq) + CO;™ (aq)

A. | forward &Il backward

B. | backward & Il forward

C. Both forward

D. Both backward


https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_xc8dO4ERzbTt

Answer: A

o View Text Solution

2. For the given reaction identify the true (T) & false (F) statements
CyH;NH, + HI < (CoH;NH;) T

S1: HI is bronsted base

SsH I is bronsted acid

Ss: HI is arrhenius acid

Sy: HI is lewis acid

Ss: HI is arrhenius base

Sg: HI is lewis base.
ATFFFTT
B.FITTTFF

C.FITFFF

D.TFFFTF


https://dl.doubtnut.com/l/_xc8dO4ERzbTt
https://dl.doubtnut.com/l/_72IF5DaUxTPm

Answer: C

° Watch Video Solution

3.In the above question identify the true (T) and false (F) statement is Ht

is replaced with Cy Hs N H, in each statement .

ATFFFTT

B.TFFFFT

C.FFTTFF

D. FTTTFF

Answer: B

° Watch Video Solution

4, Ammonium ion is :


https://dl.doubtnut.com/l/_72IF5DaUxTPm
https://dl.doubtnut.com/l/_KodNNMaDBziB
https://dl.doubtnut.com/l/_p1K0tYHR54o2

A. Lewis acid

B. Lewis base

C. Bronsted acid

D. Bronsted base

Answer: C

° Watch Video Solution

5.1n which of the following reactions does NHj act as a acid?

ANH3+H+ —>NH4
B.NH; + H* — NH, + H,

D.None as NHj is a base

Answer: B

° View Text Solution



https://dl.doubtnut.com/l/_p1K0tYHR54o2
https://dl.doubtnut.com/l/_FiPYcpIXCyT2

6. Sulphanilic acid is a/an:

A. Arrhenius acid

B. Lewis base

C. Neither (A) or (B)

D. Both (A) and (B)

Answer: D

° Watch Video Solution

7. Find the pH of (a)10 3MHNO; solution (b)10 *MH,S0, solution

(Takelog2 = 0.3)

° Watch Video Solution



https://dl.doubtnut.com/l/_FiPYcpIXCyT2
https://dl.doubtnut.com/l/_2xN8905xwA5z
https://dl.doubtnut.com/l/_EOeOK5TPrhoQ

8. Calcuate pH of 10~ 8 M HCI solution at 25° C (Take log 1.05 = 0.02)

° Watch Video Solution

9. What will be the pH of 5 x 10~ ®MBa(OH,) solution of 25° C?

° Watch Video Solution

10. Calculate pH of 10 "MofNaOH solution at 25°C (take

log0.618=0.21)’

° Watch Video Solution

1. Calculate pH of mixture of

1 1
<400mL, WMHZSOLl) + <400mL. WMH Cl) + (200m Lo fwater)

Take log2 = 0.3

° Watch Video Solution



https://dl.doubtnut.com/l/_XAQhI4O8T8tZ
https://dl.doubtnut.com/l/_BVDwG9aJoWaV
https://dl.doubtnut.com/l/_dpLbwh64WhDJ
https://dl.doubtnut.com/l/_PzNiMEeLcbdz

12. 500mL of 10 M NaOH is mixed with 500mL of 2.5 x 10 °M of
Ba(OH,),To the resulting solution ,99L water is added ,calculate pH of

final solution.Take log 0.303 = — 0.52.

o View Text Solution

13. Calculate pH of mixture of

1 1
<400mL, WMB&(OH)2> + (400mL. %MHCQ + (200m Lof water)

° Watch Video Solution

14. Calculate pH of (a)
10~ 'MCH;COOH (b)10 *CH3;COOH(C)10 *McH;COOH  Take

K,=2x10"°at25°C.

° Watch Video Solution



https://dl.doubtnut.com/l/_PzNiMEeLcbdz
https://dl.doubtnut.com/l/_DMEyeFHCUAPh
https://dl.doubtnut.com/l/_wINVpYaOwokn
https://dl.doubtnut.com/l/_HabycHhjGNLG
https://dl.doubtnut.com/l/_AoztzshDSsj4

15. Calculate pH of the solution which is 10 1M in HCl & 10 %M in

CH3;COOH[K, = 2 x 10~ °] Also calculate [H * | form CH;COOH.

° Watch Video Solution

16. Calculate the pH of a solution obtained by mixing equal volume of
0.02MHOCI1&0.2MCH3;COOH solutions

Given that K,(HOCI) = 2 x 10™*, K,(CH;COOH) = 2 x 10~°

Also calculate [OH‘}, [OC’l_}, [CH3COOH] at equilibrium .Take

log2 = 0.3

° View Text Solution

17. Calculate the concentration of all species of significant concentration
present in 0.1MH, PO, solution K,, = 6.2 x 10" %, K,, = 3.6 x 1013

Take 0.075 x 4.075 = (0.555)°

° View Text Solution



https://dl.doubtnut.com/l/_AoztzshDSsj4
https://dl.doubtnut.com/l/_05M1nTl3z6VW
https://dl.doubtnut.com/l/_LnoaxiYpDOcL
https://dl.doubtnut.com/l/_aGTxrhJEKSiS

18. Calcualate
pH, [H"], [OH "], [CH;COOH], [SH "], [H,S], [S* ] in a solution
obtained by mixing equal volume of 0.2M H,5&0.02M acetic acid .Given
that

K,(CH;COOH) =2 x 107°, K, (H,S) = 10~ ", K,,(H,S) = 10 *

1
Take log21 = — 1.32, —— = 0.218
v21

o Watch Video Solution

19. Calculate pHj, [HS*], [52*}, [C’l*} in a solution which is 0.1M in
HCIl&0.1M € H>SGiven that K, (HS) =107, K,,(H2S) = 10~

Also calculate degree of dissociation of H2S & HS ~ in solution.

o Watch Video Solution

20. Calculate degree of hydrolysis K5, and pH of 1M urea hydtochloride
solution in water K3 (Urea) = 1.5 X 10~ * at25° C.Consider urea as a

monoacidic base.Take log 0.55 = — 0.26


https://dl.doubtnut.com/l/_aGTxrhJEKSiS
https://dl.doubtnut.com/l/_ms8n8oi6XyB5
https://dl.doubtnut.com/l/_gWvE4OXWOeYd

° Watch Video Solution

21. Equal volume of 0.2MNH,OH (or ammonia) are 0.1MH,S0, are
mixed.Calculated pH of final solution.Given :Kj; of NH3 = 1.8 % 107° at

25°C.

° Watch Video Solution

22. If the equilibrium for reaction of HCN with NaOH is 10" then

calculate pH of 10 " 3MNaCN solution of 25° C

° View Text Solution

23. Calculate degree of hydrolysis(h) and pH of solution obtained by
dissolving 0.1 moles of CH3COOH Na in water to get 100L of solution

Take K, of aceticacid = 2 x 10~ ° at 25°C.

° Watch Video Solution



https://dl.doubtnut.com/l/_gWvE4OXWOeYd
https://dl.doubtnut.com/l/_V9TMc9A5giMx
https://dl.doubtnut.com/l/_ioAUaLN7Qh6b
https://dl.doubtnut.com/l/_A2JxacSXBFQ9

24. Calculate pH and degree of hydrolysis fo 10 " 2MNH,CN solution.
Given that K, of HCN = 5 x 10~ '° and K, of (aq.NH3) =2x 107 % at

25°C.

° Watch Video Solution

25.What is the pH of IM Na PO, solution at 25° C?
PO}~ + H,O & HPO, +OH , K, = 2.4 x 1072

Assume no hydrolysis of HPOZ_ ions.

° View Text Solution

26. Calculate the amount of (INHy),S0, in grams which must be added
to 500m! of 0.2M NHj to give a solution of pH = 9.3 .Given pK, for

NH; = 4.7.

° Watch Video Solution



https://dl.doubtnut.com/l/_A2JxacSXBFQ9
https://dl.doubtnut.com/l/_0ITjM97FKTeF
https://dl.doubtnut.com/l/_qYKrR6D8KHNi
https://dl.doubtnut.com/l/_qZYgpkf1oKCP
https://dl.doubtnut.com/l/_bcHIXBVfCoHZ

27. The pH of a blood stream is maintained by a proper balance of
H,CO3 and NaHCO5 What volume of 5M NaHCOj5 solution should be
mixed with 10ml of a sample of solution which is 2.50M in H,COsj in

order to maintain a pH = 7.4(Take pK,, for H,CO3 = 6.7,1og2 = 0.3)

o View Text Solution

28. Calculate [H*] in a 0.20M solution of dichloriacetic acid
(K, =5x10"?) that also contains 0.1M  sodium

dichloroacetate.Neglect hydrolysis of sodium salt.

o View Text Solution

29. Calculate the buffer capacity of 1L solution of :
(4)0.1MCH3COOH and 0.1MCH3COONa
(44)0.2MCH3COOH and 0.2MCH3COONa
Given:pK,(CH3;COOH) = 4.74

Which will be a better buffer?


https://dl.doubtnut.com/l/_bcHIXBVfCoHZ
https://dl.doubtnut.com/l/_uGa1VxA2ssmu
https://dl.doubtnut.com/l/_XHqmsr3O7KTl

° View Text Solution

30. pH of 0.1 M solution of NaA (sodium salt of weak acid HA) is 8.92
Calculate pK, of HAIf a drop HPh(pK;, = 9.52) be added to the
above solution.predict whether the pink colour will visible or not the
under the medical fact that our eyes can see the pink colour if the mole

% of ionised form of indicated is 25 % or more.

° View Text Solution

31.Find the pH at equivalence points when a soluiton of 0.1M acetic acid
is titrated with a solution of 0.3MNaOHK, for acetic acid

—7.5x 106

° View Text Solution

32. Predict titration curve for titration of Na(2)CO3 & HCI

.Y l


https://dl.doubtnut.com/l/_XHqmsr3O7KTl
https://dl.doubtnut.com/l/_vFVKEZ1ZVJEO
https://dl.doubtnut.com/l/_BejAyc24fAPv
https://dl.doubtnut.com/l/_dQMmn4S1e4KP

| ¥ VIEW IEXT Solution J

33. Calculate K, of Fey [Fe(CN)ﬁ}3 at a particular temperature where

solubility in water =smol//L

° Watch Video Solution

34. You are given 10 °MNaCl solution and 10 ®MAgNO;
solution.They are mixed in 1: 1 volume ratio predict whether AgCI will be

precipitated or not ,if solubility product (Ksp) of AgCl = 10~ 1°

° View Text Solution

35.100m L of a clear saturated solution of Ag, SO, is added to 250m L of
a clear saturated solution of PbCrQO, .will any precipitate form and if so
what ?Given K, values of Agy,SO4, Ag;CrOy, PbCrO4&PbSO, are

1.4 x 1075,2.4 x 10712, 2.8 x 10 13 and 1.6 x 108 respectively.

° View Text Solution



https://dl.doubtnut.com/l/_dQMmn4S1e4KP
https://dl.doubtnut.com/l/_KClz7uZfwdju
https://dl.doubtnut.com/l/_Vo5LNxAAWlgc
https://dl.doubtnut.com/l/_txjyVUjxzL6k

36. Calcuate solubility of silver oxalate in 10 %M potassium oxalate

solution.Given that K, of silver oxalate = 1019,

° Watch Video Solution

37. Calculate similtaneous solubility of silver thiocyanate and silver
bromids in water .Given that K, of silver thiocyanate=10"'2 and K, of

silver bromids = 5 x 10~ respcectively.

° View Text Solution

38. what must be the concentration of aqueous of NHj3 which must be
added to a solution containing 4 x 10 3MAg™ and 0.001MNaCl to

prevent the precipitaion of AgCI.

° View Text Solution



https://dl.doubtnut.com/l/_txjyVUjxzL6k
https://dl.doubtnut.com/l/_3t34lg7Ohb86
https://dl.doubtnut.com/l/_4XdKTSBAYAdX
https://dl.doubtnut.com/l/_JKhWayudGQYL
https://dl.doubtnut.com/l/_39YzlRIc83aX

39. The solubility of Pb(OH), in water is 6.7 x 10~ °®M. Calculate the

solubility of Pb(OH), in a buffer solution of pH = 8.

o Watch Video Solution

40. Calculate solubility of Mn.S in a buffer solution of given pH. K, of

MnS and K, &K, for HyS are given .

o View Text Solution

41.2M solution of NasCOs is boiled in a closed container with excess of
CaF;, Very little amount of CaC' O3 and NaF are formed.If the solubility
product (Kj,) of CaCOs is x and molar solubility of CaF; is y.Find the
molar concentration of F'~ in resulting solution after equilibrium is

attained.

o View Text Solution



https://dl.doubtnut.com/l/_39YzlRIc83aX
https://dl.doubtnut.com/l/_j1c7lgDhSNzI
https://dl.doubtnut.com/l/_WxYqiRbTJEUC

42. What [H30™"] must be maintained in a satured H,S solutions of
precipitate Pb>T but not Zn®>" form a solution in which each ion is
present at a concentration of 0.01M?

(K (sp)ofH_(2)s = 1.1 x 10~ %, K, of ZnS = 1.0 x 10~ *!, {/I1 = 3.3)

° View Text Solution

Solved Example Miscellaneous Solved Problems

1. Which of the following is the strongest base?

A CyH,~
B. Cy Hs COO
C.CLH;O~

D.OH ~

Answer: A

| ° View Text Solution


https://dl.doubtnut.com/l/_QTteIfaQreYe
https://dl.doubtnut.com/l/_QOpAJcoZTuG3

2. Calculate the pH of solution obtained by mixing 10mL of 0.1MHCI

and 40mL of 0.2M H,50, take log 3.4 = 0.53

° View Text Solution

3. Asolution of HCl has a HCl has a pH = 5 if one mL of it is dilluted to

1 litre what will be pH of resulting solution.

° Watch Video Solution

4. Calculate the pH of a solution which contains 100m L of 0.1M HC' and

9.9mL of 1.0OMNaOH.

Take =9.1 x 10 x 10 & log9.1 = 0.96.

1099

o Watch Video Solution



https://dl.doubtnut.com/l/_QOpAJcoZTuG3
https://dl.doubtnut.com/l/_m1OP9sk2WFgn
https://dl.doubtnut.com/l/_FyM0aYuadDpo
https://dl.doubtnut.com/l/_epaoiAKcwdHf

5. Calculate the pH of 0.001MHOC! having 25 % dissocation .Also

calculate dissocation constant of the acid ,Take log2 = 0.3

° Watch Video Solution

6. Calcualte [H"] in a solution containing 0.LMHCOOH and
0.1MHCON. K, for HCOOH and HOCN are 1.8 x 10" * and

3.3 x 10~ *Take /50 = 7.14

° View Text Solution

7. A solution contains 0.1M H5S and 0.3MHCI .Calculate the conc.of
52~ and HS~ ions is solutionsGiven K, and K, are 10 ’and

1.3 x 103 respectively.

° View Text Solution



https://dl.doubtnut.com/l/_SN59iV0YnXsZ
https://dl.doubtnut.com/l/_pGBseo6M8Agu
https://dl.doubtnut.com/l/_YDMHIIA17Nzc

8. 20mL of 0.2MNaOH are added to 50mL of 0.2M acetic acid
(K, =1.85x107°)

Take log2 = 0.3, log3 = 0.48

(1) What is pH of solution?

(2) Calculate volume of 0.2M NaOH required to make the pH of origin

acetic acid solution.4.74.

° View Text Solution

9. Calculate the amount of NH3 and NH,CI required to prepare a
buffer solution of pH 9.0 when total concentration of buffering reagents

is 0.6molL . (pK,f or NHs = 4.7,log2 = 0.30)

° Watch Video Solution

10. The solubility product of SrF, in water is 8 x 10~ . Calculate its

solubility in 0.1M NaF aqueous solution.

| o WMl L\ dan C Al ikl n


https://dl.doubtnut.com/l/_92VLitBfL5jw
https://dl.doubtnut.com/l/_aocgOEMkFEOH
https://dl.doubtnut.com/l/_Ug5D8tOIkT0I
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11. A solution contains a mixture of Ag*(0.10M) and Hg; " (0.10M)
which are to be separated by selective precipitation. Calculate the
miximum concentreation of iodide ion at which one of them gets
precipitated almost completely. What % of that metal ion is precipitated ?

(KspofAgl = 8.5 x 107 ' and Kgp of HgyI, = 2.5 x 10~ %)

o Watch Video Solution

12. Calculate solubility of BasO4, when CaSO, and BasO, are dissolved
in water simultaneously K, of CaSO, = p. K, of BasO4 = q and

simultaneous solubility of Ca SO, is b mol/litre.

o Watch Video Solution

13. What [Hﬂ must be maintained in a saturated H,S(0.1)M to

precipitate CdS but not ZnS if [Cd*>*] = [Zn®"] = 0.1 initially?

| e |


https://dl.doubtnut.com/l/_Ug5D8tOIkT0I
https://dl.doubtnut.com/l/_QKxOK3HtFScQ
https://dl.doubtnut.com/l/_112QBa0F50mG
https://dl.doubtnut.com/l/_0PM0oP9nfUcH

| & Watch Video Solution I

Board Level Exercise

1. How does the degree of ionization (assuming It It 1) of a weak

electroyte vary with concentration ? Give exact relationship.

° Watch Video Solution

2.In the reaction SnCl, 4+ 2C1~ — [SnClg)*~ which is Lewis acid and

which one is base?

° Watch Video Solution

3. What happens to the ionic product of water if some acid is added into

water?

° Watch Video Solution



https://dl.doubtnut.com/l/_0PM0oP9nfUcH
https://dl.doubtnut.com/l/_WiAOapHeOEoe
https://dl.doubtnut.com/l/_NkjhMdQjDEq8
https://dl.doubtnut.com/l/_0P8Y4paQLIyF

4. What are pH and pOH value of the neutral solution at a temperature

at which Ky = 10132

° Watch Video Solution

5. NaCl solution is added to a saturated solution of PbCl,. What will

b+2

happen to the concentration of P ions?

° Watch Video Solution

6. Which of the followings are Lewis acids: H,O, BF;, H® and NH,?

° Watch Video Solution

7. Write the expression for comparison of realtive strengths of two weak

in terms of their ionization constants.

° Watch Video Solution



https://dl.doubtnut.com/l/_JcGe0QWrz5ov
https://dl.doubtnut.com/l/_yoXM07qLNDEf
https://dl.doubtnut.com/l/_kzWYmdXlgDeR
https://dl.doubtnut.com/l/_dwEyKcJpKVdq

8. What happens to the pH if a few drops of acid are added to the

CH3;COOH solution?

° Watch Video Solution

9. At half neutralisation of weal acid with a strong basewhat is the

relationship between pH and dissocaition constant (K,) of weak acid ?

° Watch Video Solution

10. What happens to the solubility of AgCl in water if NaCl solution is

added isto ?

° Watch Video Solution

11. What will be the pH of 1M NaNOj solution at 25° C? Explain.

e l


https://dl.doubtnut.com/l/_dwEyKcJpKVdq
https://dl.doubtnut.com/l/_HLUCtfxM8Bbx
https://dl.doubtnut.com/l/_uEbWhGP7XiaP
https://dl.doubtnut.com/l/_rN3t7B1dPCNo
https://dl.doubtnut.com/l/_VCGaRpUAewRi

| ¥ VWatch Video Solution ]

12. What is the effect of temperature on ionic porduct of water and why?

° Watch Video Solution

13. What is the diffrerence between ionic product and solubility product?

° Watch Video Solution

14. Why common salt is added to precipitate out soap form the solution

during its manufacturing ?

° Watch Video Solution

15. What is pH of our blood? Why does it remain almost constant inspite

the varity of food and species we eat ?

| o WMl L \ 2 dana C Al iklmn


https://dl.doubtnut.com/l/_VCGaRpUAewRi
https://dl.doubtnut.com/l/_5U1s8pMpn6NT
https://dl.doubtnut.com/l/_MsHUYSDdNNrg
https://dl.doubtnut.com/l/_tr2dGzRwIxpG
https://dl.doubtnut.com/l/_YbW8rXcSB1n7
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16. why is ammonia termed as a base through it does not contain OH ~

ions?

° Watch Video Solution

17. Two sparingly soluble salts AB and XYZ have the same soubility

product. Which salt will be more soluble?

° Watch Video Solution

18. Calcuate the pH value of (assume 100 % ionization)
(i) 10~ 2 molar HNOQOs solution
(i) 0.03M HC1 solution (log3 = 0.4771)

(iii) 0.0005M H5 SOy solution

° Watch Video Solution



https://dl.doubtnut.com/l/_YbW8rXcSB1n7
https://dl.doubtnut.com/l/_Lp1jbaGmnHDR
https://dl.doubtnut.com/l/_8CjGo93pbg3l
https://dl.doubtnut.com/l/_pFaqAN96oBYl

1. Select polybasic Arrhenius acids form the following
: H3PO,, H3PO3, H;BO3, HCOOH, (COOH),

b Write conjugate acids of SOif, RNH,, NH, ,CyH;0C,H5, F ~

¢ Write conjugate base of HNO,, OH ~, H,CO3, HCIOy4

d Write conjugate acid and conjugate base of following amphoteric
species:

HS ,NH;. CoH;OH, H,O

e Classify the following into Lewis base :H *, FeCl3, (CH;3);N, F, CH,

° View Text Solution

2. Common upon H,0O as an Arrhenius acid/base ,Bronsted-Lowry

acid/base and Lewis acid /base.

° Watch Video Solution



https://dl.doubtnut.com/l/_9ZCWN8dxVfTu
https://dl.doubtnut.com/l/_alV81k2JLMD1

3. At —50°C liquid NH; has ionic product is 10 %% How many amide
(NHZ_) ions are present per mm.> in pure liqudi NH3? (Take

Ny = 6 x 10%)

° View Text Solution

4.What is the ionisation constant of HOCL if K, of Ocl™ = 4 x 107102

Also find its pK,,.

° Watch Video Solution

5. Calcutate pH of following solutions:
(i) 0.001 M HNOs(ii) 0.005m H,SO0, (iii) 0.01 M KOH

(iv) 10~ ® M NaOH, (v)0.0008 M Ba(OH),

° Watch Video Solution



https://dl.doubtnut.com/l/_PwyH4N26MZBL
https://dl.doubtnut.com/l/_gPFptkvXUeT5
https://dl.doubtnut.com/l/_vFO8cvNSoJh1

6. Calculate the pH of the resulting solution formed by mixing the
following solutions:

(@)20ml of 0.2M Ba(OH), + 30mL of 0.1M HCI

(b)2mL of 0.1 M HCI+ 10ml of 0.01 M KOH

(c)10mL of 0.1 M Hy,S04+ 10mL of 0.1IMKOH.

° Watch Video Solution

7. Acetic acid gets 1.3 % ionised in its decimolar solution.What is be the

ionisation constant of acetic acid?

° Watch Video Solution

8. Calculate the pH of 500mL Solution of LIMBOH (K, = 2.5 x 10~°)

° Watch Video Solution



https://dl.doubtnut.com/l/_pSHf1Vnczruh
https://dl.doubtnut.com/l/_afsfeE7YmunJ
https://dl.doubtnut.com/l/_tYb58HkPtSLA

9. What is the pHof 0.01M H,S solution ? Also determine [HS_} &

[S*7] Given: For HyS, K,, =9 x 107% K,, =1.2x 10~ "

° View Text Solution

10. Upon passing 0.01 moles HC' gas through 100mL of 0.05M Formic
acid solution (Ka =18 x 10_4) determine change in pH of solution

and [HCOO‘] in resulting solution.

° View Text Solution

1. Calculate [H*],[HCOO ] and [OCN "] in a solution that
contains 0.1 M HCOOH

(K, =24x10"*%) and 0.IMHOCN(K, = 4 x 107%).

° Watch Video Solution



https://dl.doubtnut.com/l/_y0yCgx7D1Kzk
https://dl.doubtnut.com/l/_myD51yI7fvLu
https://dl.doubtnut.com/l/_HqaN5NJYYWS4

12. What is [HS_}&[SQ_} in solution of 0.01MHCI and 0.1MH,S ?

(Given that for Hy,S, K, = 107 and K, = 10_14)

° Watch Video Solution

13. Which of the following ions or compounds in a solution tend to
produce an acidic ,a base or a neutral solution ?
(@)CoH;0~, (b)Cu®~ (c)SO;~ (d)F ~ (e)NH,"

° View Text Solution

14. Calculate the pH of 0.2M sodium butyrate, (K, for butyric acid is

2.0 x 107°)

° Watch Video Solution



https://dl.doubtnut.com/l/_8PoZhPbx3ryb
https://dl.doubtnut.com/l/_hoTTEwMOF7er
https://dl.doubtnut.com/l/_1WhIZ4K2yF4b

15. A 0.25M solution of pyridinium chloride Cs HsNH " Cl~ was found

to have a pH of 2.75 What is Kj, for pyridine, Cs H;N?

° Watch Video Solution

16. Calcuate the pHof0.1MnasA of solution (salt of tribasic acid H3A)
Assume only first step hydrolysis be significant.Given , K, , K,,& K, For

H3A are 104,10 7&10~? respectively.

° Watch Video Solution

17. What is the pH of m /20K NC3H,O, solution .Given :HyCgOy is a

diabasic acid with pK, &pK,,, as 2.94&5.44 respectively.

° Watch Video Solution

Part li Only One Option Correct Type



https://dl.doubtnut.com/l/_ruSNKsECy37W
https://dl.doubtnut.com/l/_AFkP22ujja1d
https://dl.doubtnut.com/l/_axrmBQGm1z3b
https://dl.doubtnut.com/l/_esgqmolKBMtc

1. an acid with molecular formula C; HgO3 forms three types of sodium
salt i.e, C;H;O3Na, C;H O3Nay and C;H303Nas. The basicity of the
acid:

A.one

B. Two

C.Three

D. Six

Answer:

o Watch Video Solution

2. In the following reaction
HC,0, (aq) + PO:™ (aq) & HPO, *(aq) + C,0>™ (ag), which are

the two Bronsted bases?

A HC,0, and PO}~


https://dl.doubtnut.com/l/_esgqmolKBMtc
https://dl.doubtnut.com/l/_H1SayGTuMQap

2— 2—
C.HC,0, and HPO;~

D. PO}~ and C,0%~

Answer:

o Watch Video Solution

3. The following equilibrium is established when HC10, is dissolved in
weak acid HF,
HF + HCIO, & ClO, + H,F ™
Which of the following is correct set of conjugate acid base pair?
A.HF and HCIO,
B.HF and CIO,

C.HF and HyF

D. HCIO, & H,F +



https://dl.doubtnut.com/l/_H1SayGTuMQap
https://dl.doubtnut.com/l/_iAK7ehNNpNBz

Answer:

° Watch Video Solution

4. Which of the following correctly explains the nature of boric acid in
aqueous medium :
H>0 + _
A H3BOg — H30 + H2B03
2H>0 + 9_
B. HgBOg — 2H30 + H.303
3H->0
C. H3BO3; — 3H;0" + BO3~

H>0 _
D. H3BO; —> B(OH), + H™*

Answer:

° Watch Video Solution

5.In the reaction :Ni** 4 6 H,0 — [Ni(HzO)(J2+


https://dl.doubtnut.com/l/_iAK7ehNNpNBz
https://dl.doubtnut.com/l/_yVNnj1xlB6Ed
https://dl.doubtnut.com/l/_0BLD9OPnGFbO

A. Ni?T behave like a Lewis acid

B. H,O behaves like a Lewis base

C. Above cannot be called an acid-base reaction

D. Both (A) and (B)

Answer:

o View Text Solution

6. Which of the following expression is not true ?

A[H"] =[OH ] =,/Ky for a neutral solution at
temperatures.

B.[H"] > \/Kw = [OH | < /Ky for an acidic solution.

C.[H*] < y/Kw = [OH | > /Ky for an alkaline solution.

D.[H*] = [OH ] =10""7 for a neutral solution at

temperatures.

all

all


https://dl.doubtnut.com/l/_0BLD9OPnGFbO
https://dl.doubtnut.com/l/_qRXeVMH7mJKG

Answer:

° Watch Video Solution

7.pOH of Hy0 is 7.0 at 298K. If water is heated at 350K, which of the

following statement should be true?

A. pOH will decrease

B. pOH will increases

C. pPOHwill remain 7.

D. Both (A) and (B)

Answer:

° Watch Video Solution

8. K, of H,O at 373 K is 1 x 10~ '2 Identify which of the following is/are

correct?


https://dl.doubtnut.com/l/_qRXeVMH7mJKG
https://dl.doubtnut.com/l/_VLAWzTgheQsx
https://dl.doubtnut.com/l/_83Lz7iUVxYHq

A.pH + pOH = 12 for every aqueous solutions.

B. pH of H5O is 6.

C. ag,p has increased from its value at 298K

D. H,O is acidic.

Answer:

o Watch Video Solution

9. In pure liquid of HCOOH, concentration of HCOO~ = 10 3M at
27°C. What is the self- ionisation constant
(K = [HCOOH**][HCOO™])

A.107°

B. 10°

C. 10°

D.10~6


https://dl.doubtnut.com/l/_83Lz7iUVxYHq
https://dl.doubtnut.com/l/_j2Cq9krwE3dN

Answer:

° Watch Video Solution

K,
10.Given, HF + H,O — H;0" + F
Ky
F~ + H,O— HF + OH

Which relation is correct ?

1
A Ky = X,
B. K,, Ky, Ky

C K, Ky. Ky =1

Answer:

° Watch Video Solution



https://dl.doubtnut.com/l/_j2Cq9krwE3dN
https://dl.doubtnut.com/l/_VpXIzXZpdXTO

M. ky, of NoHy is 4 X 10~ % .Then what is the acid dissociation constant
of NyH." and NoH," respectively?

A. data insufficient 4 x 10~

B. data insufficient 2.5 x 108

C.2.5 x 10~ ? Data insufficient

D.25x 1079, 4 x 1076

Answer:

o Watch Video Solution

12. In water, the acid HCIO4, HCI, H,SO,4 and HNQOj5 exhibit the same
strength as they are completely ionised in water (a base). This is called ...

of the solvent water.

A. Strength

B. Capacity


https://dl.doubtnut.com/l/_UNrLkAWdqtXM
https://dl.doubtnut.com/l/_5WEohrualg20

C. Buffer effect

D. Levelling effect

Answer:

o Watch Video Solution

13.The [OH | in 100mL of 0.016 M HCl(aq) is

A.6.25 x 10”2 M
B.3 x 10 %M
C.6.25 x 10131

D.1.6 x 10 *M

Answer:

° Watch Video Solution



https://dl.doubtnut.com/l/_5WEohrualg20
https://dl.doubtnut.com/l/_s3wc1cgFyjlJ

14. How many moles of NaOH must be removed from 1 litre of aqueous

solution to change its pH from 12 to 1

A.0.009

B.0.01

C.0.09

D.0.1

Answer:

o Watch Video Solution

15. Which statement/relationship is correct ?

A.pH of aqueous solutions of 0.1MHNQO;3,0.1MHCI.0.1MHI at

25°C'is not equal .

B. For a dilute solution pH = — lo
p g (H ]

C. At 25° C the pH of pure water is 7.


https://dl.doubtnut.com/l/_2iI4xNxSxEIv
https://dl.doubtnut.com/l/_V0n8zXR63S3G

D. The value of pKy at 25°C'is 7.

Answer:

° Watch Video Solution

16.10 SMHCI is diluted to 100 times. Its pH is:

A6
B.8
C.6.98

D. 7.02

Answer:

o Watch Video Solution



https://dl.doubtnut.com/l/_V0n8zXR63S3G
https://dl.doubtnut.com/l/_se7zXxiu9E9C

M
17. On adding 0.04g solid NaOH to a 100mL, %BCL(OH)2 solution,
determine change in pH:
A0
B.+0.3
C.—0.3

D. +0.7

Answer:

o Watch Video Solution

18. Upon mixing equal volume of a strong acid solution (HA) and a
strong base (BOH) solution pH of resulting solution:

A. may be less than 7

B. may be greater than 7

C. will be equal to 7


https://dl.doubtnut.com/l/_sfwhxkUEDgVs
https://dl.doubtnut.com/l/_ldGwqQyYGc1g

D. Both (A)&(B)

Answer:

° Watch Video Solution

19. Which of the following solutions will have pH close to 1.0 ?

A.100mLofM /10HCl 4+ 100mLofM /10NaOH
B.55mLofM /10HCI + 45mLofM /10NaOH
C.10mLofM /10HCI + 90mLofM /10NaOH

D.75mLofM /5HCI + 25mLofM /5NaOH

Answer:

o Watch Video Solution



https://dl.doubtnut.com/l/_ldGwqQyYGc1g
https://dl.doubtnut.com/l/_948gjmn7wqHQ

20. The ratio of dissociaiton constant of two weak acids HA and HB is
4:1 AT what initial molar concentration ratio of two acid solution,the
two will have same pH in separate solutions.Assume negligible
association of both acids in their solutions.

A2:1

B.1:2

C.4:1

D.1:4

Answer:

o Watch Video Solution

21. At 25°CK,, for BOH = 1.0 x 10~ '2.0.01M solution of BOH has

[OH_}:

A1.0 x 10 %p


https://dl.doubtnut.com/l/_bBrsWMsW3fby
https://dl.doubtnut.com/l/_gIRKH392KBwE

B.1.0 x 10 "M

C.1.0x 10 °M

D.2.0 x 10 %

Answer:

° Watch Video Solution

22. K, for formic acid and acetic acid are 2.1 x 10~% and 1.1 x 10~°
respectively. The relative strength of acids is:

A 10:1

B.1:10

C.1:,/10

D. \/1_0:1

Answer:

° Watch Video Solution



https://dl.doubtnut.com/l/_gIRKH392KBwE
https://dl.doubtnut.com/l/_tRAzWWPpwREV

23. K, for monobasic acid ,whose 0.1M solution has pH of 4.5 is :

A 10710
B.10 8
C./10 x 10~*

D. /10 x 10~ °

Answer:

o Watch Video Solution

24.For 10~ % M BOH (weak base) Ky =5 X 10_5):

A o = 0.707
B.[OH | =5x10""M
C.pH = 9.85

D. All of these


https://dl.doubtnut.com/l/_tRAzWWPpwREV
https://dl.doubtnut.com/l/_jrPQy2RyWywF
https://dl.doubtnut.com/l/_ShNU5xbFAQrs

Answer:

° Watch Video Solution

25. For, H3PO4 + H,O & H30+ + H2PO;, Ka1
H,PO, + H,0 & H;0" + HPO: | K,,
HPO,” + H,0 < H;0" + PO} | K,
The correct order of K, values is:

A K, > K, > K,

B.K, < K,, < K,

CK, > K, > K,

D. K, < K,;, > K,

Answer:

° Watch Video Solution



https://dl.doubtnut.com/l/_ShNU5xbFAQrs
https://dl.doubtnut.com/l/_Vzbosa4iwRFE

26. In a 0.2M aqueous solution of Ethylene
(H2NCH2CH2NH2)Z
Given K, = 8 x 10 ° & K3, = 2.7 x 1078

A[OH | =2x10*M

B. [CoNoHET] = 2.7 x 1078 M

C. Both (A) and (B)

D. None of these

Answer:

diamine

o Watch Video Solution

27. The dissociation constant of acetic acid at a given temperature is

1.69 x 10 5.The degree of dissociation of 0.01 M acetic acid in presence

of 0.01 M HCl is equal to :

A.1.69 x 107


https://dl.doubtnut.com/l/_z3qZmzUAgZyC
https://dl.doubtnut.com/l/_CaoOrqnOyLVJ

B.1.69 x 10~°

C.1.69 x 103

D.2.9 x 102

Answer:

° Watch Video Solution

28. In above question concentration of Triethyl ammonium ion
[CsNHig] " in resulting solution will be :

A. 100K,

B. 200K}

C. 10K,

D. K,

Answer:

° Watch Video Solution



https://dl.doubtnut.com/l/_CaoOrqnOyLVJ
https://dl.doubtnut.com/l/_5wWj9yCOJPTC

29. Consider an aqueous solution 0.1 M each in HOCN, HCOOH, (COOH),

and H;PO, for HOCN, we can write
[H T][OCN ~]

K,(HOCN) = HOON

, [Hﬂ in the expression refers to:

A.H ™ ions released by HOCN
B.Sum of H ™ ions released by all monoprotic acids
C.Sum of H ' ions released only the first dissociation of all the acids

D. Overall H ' ion concentration in the solution.

Answer:

o Watch Video Solution

30. What are [H@}, {Ae, and [BQ] in a solution that is 0.3M HA and
0.IMHB?K, for HA and HB are 1.38 x 10" * and 1.05 x 10~ ™,

respectively.

o Watch Video Solution



https://dl.doubtnut.com/l/_5wWj9yCOJPTC
https://dl.doubtnut.com/l/_3CxKQozGR2EE
https://dl.doubtnut.com/l/_AEmcbkpK1xvA

31. pH of solution obtained by mixing equal volumes of 0.1M Triethyl
4
amine (K;, = 6.4 x 10~°) & -5 MNH,OH (K = 1.8 x 10~°) will be :
A 11.3
B.10.3

C.12.3

D.11.45

Answer:

o Watch Video Solution

32. In a solution containing 0.1MHCI&0.1MH3PO, (having

dissociation constants K, , K,,, K,,) assuming a < < 1for H3 POy,

ApH =1

B. O, POy, — 10Ka1


https://dl.doubtnut.com/l/_AEmcbkpK1xvA
https://dl.doubtnut.com/l/_PPaP6DuXCan7
https://dl.doubtnut.com/l/_2ClxVpL31BYZ

C.[HPO; | = 10K, K,

D. All of these

Answer:

° Watch Video Solution

33. For a solution obtained by mixing equal volumes of 0.02M KOH
solution &0.2MB (weak diacidic base),K; = 10_7&Kb2 = 10_14)
solution:

A.pH = 12

B.[BH"] =10"°M

C.[BH;"] =10""M

D. All of these

Answer:

° Watch Video Solution



https://dl.doubtnut.com/l/_2ClxVpL31BYZ
https://dl.doubtnut.com/l/_XSU2GqUn3gx0

34. A pair of salts are given in a solution each is 0.1 M in concentration.

Which solution has a higher pH ?

A. NaCN and NaOBr

B. NaF and NaOCl

C. NaF and NaOBr

D. NaCN and NaOCl

Answer:

o Watch Video Solution

35. Aqueous solution of NH,Cl is ... in nature due to behaviour of...ion

in solution:

A. acidic,tNH,

B. alkalline ,NH,


https://dl.doubtnut.com/l/_XSU2GqUn3gx0
https://dl.doubtnut.com/l/_xfmHcqBS5wZ1
https://dl.doubtnut.com/l/_VYA3NQtwptdR

C. acidic,Cl~

D. alkalline,Cl™

Answer:

° Watch Video Solution

36. The pH of a solution obtained by mixing 100mL of 0.3M CH3;COOH
with 100mL of 0.2 M NaOH would be:
(pK, for CH;COOH = 4.74)

A.4.74

B. 8.87

C.9.10

D. 8.57

Answer:

° Watch Video Solution



https://dl.doubtnut.com/l/_VYA3NQtwptdR
https://dl.doubtnut.com/l/_HM7DU0IkcyVz

37. The sodium salt of a certain weak monobasic organic acid is
hydrolysed to an extent of 3% in its 0.1 M solution at 25° C'.Given that the
ionic product of water is 10™'* at this temperature , what is the
dissociation constant of the acid ?

A ~1x10

B. ~1x10°

C.3.33x10°?

D.3.33 x 1010

Answer:

o Watch Video Solution

38.The pH of 0.1M solution of the following salts decreases in the order

A. NaCl < NH,Cl < NaCN < HCI


https://dl.doubtnut.com/l/_HM7DU0IkcyVz
https://dl.doubtnut.com/l/_AEw0B4LXw6if
https://dl.doubtnut.com/l/_A2raTBKYM3sR

B.HCl < NH,Cl < NaCl < NaCN

C.NaCN < NH,Cl < NaCl < HCI

D. HCl < NaCl < NaCN < NH,CI

Answer:

o Watch Video Solution

39. The degree of hydrrolysis of a salt of weak acid and weak base in its
0.1M solultion is found to be 50 % . If the molarity of the solution is
0.2M, the percentage hydrolysis of the salt should be:

A. 100 %

B. 50 %

C.25%

D. None of these

Answer:



https://dl.doubtnut.com/l/_A2raTBKYM3sR
https://dl.doubtnut.com/l/_4F5fgsdes5np

| @ Watch Video Solution J

40. Select the correct statement regarding above solution.

A. Anion will undergo hydrolysis producing OH ~ & solution is
expected to be basic.

B. Anion will not undergo hydrolysis & solution is expected to be basic

C. Cation will undergo hydrolysis producting H;O" & solution is
expected to be acidic.

D. Cation will undergo hydrolysis producing OH =~ & solution is

expected to be acidic.

Answer:

o View Text Solution



https://dl.doubtnut.com/l/_4F5fgsdes5np
https://dl.doubtnut.com/l/_InA34QYcczgq

41. pH of 0.1MNayHPO, and 0.2MNaH,PO, are respectively:
(pK, forH3 PO, are 2.12,7.21 and 12.0 for respective dissociation to
HPO,™, HPO, and PO;"):

A.4.7,9.6

B.9.6,4.7

C.9.3,44

D.4.4,9.3

Answer:

o Watch Video Solution

42.The pH of which salt solution is independent of its concentration ?

1(CH;CO0)Cs H;s NH2NayPO,3. Nay HPO4. NH,CN

A1,2 3 4

B.1, 4



https://dl.doubtnut.com/l/_LHCi6r9rC1XO
https://dl.doubtnut.com/l/_p0Jxx90kVvFa

C.2,3

D.1,2, 3

Answer:

o View Text Solution

Exercise 2 Part | Only One Correct Type

1. Boric acid H3BOs is a:

A. Arrhenius acid

B. Bronsted acid

C. Lewis acid

D. Both (B)&(C)

Answer:

° Watch Video Solution



https://dl.doubtnut.com/l/_p0Jxx90kVvFa
https://dl.doubtnut.com/l/_UlRtuQXLnLBu

2. The self ionisation constant for pure formic acid
K = [HC’OOH;’] [HC’OO‘} has been estimated as 107 % at room
temperature .The density of formic acid is 1.15g/cm3 What percentage
of formic acid molecules in pure fomic acid are converted to formation
ion?

A.0.002 %

B.0.004 %

C.0.006 %

D. 0.008 %

Answer:

o Watch Video Solution

3. Calculate K for the reaction, A~ + H3+O < HA + HyO

if K, value for the acid HAis 1.0 x 10 5.


https://dl.doubtnut.com/l/_UlRtuQXLnLBu
https://dl.doubtnut.com/l/_0IxB5An3azY5
https://dl.doubtnut.com/l/_SaxHLNra22nV

A1x 106

B.1 x 10%

C.1x10°8

D.1 x 10°

Answer:

o Watch Video Solution

4.10 mL of a strong acid solution of pH = 2.000 are mixed with 990mL of

another strong acid solution of pH = 4.000. The pH of the resulting

solution will be:

A3

B.3.3

C.3.7

D. Molecular formula of both strogn acids should be known to answer

above question.


https://dl.doubtnut.com/l/_SaxHLNra22nV
https://dl.doubtnut.com/l/_3KkJAHN5V4iY

Answer:

° Watch Video Solution

5. % dissociation of a 0.024M solution of a weak acid
HA(K,=2x10"%)is:

A.0.25%

B. ~ 29 %

C.25%

D. ~ 0.29 %

Answer:

° Watch Video Solution

6. For a weak base BOH, K, = 10~* .Calculate pH of 10 *BOH

solution. (Take log 6.2 = 0.79)


https://dl.doubtnut.com/l/_3KkJAHN5V4iY
https://dl.doubtnut.com/l/_hNIgTLaOsxuK
https://dl.doubtnut.com/l/_2aPrL9jWYygn

A. 10

B.9.79

C.8

D. None of these

Answer:

o Watch Video Solution

7. What concentration of OH ~ ions will reduce NH;r ionto2 x 10°°M

in 0.4M solution of NH,OH ? K(b)(NH,OH) = 1.8 x 10°

A 0.36 M
B.0.036 M
C.2x107°M

D. None of these

Answer:



https://dl.doubtnut.com/l/_2aPrL9jWYygn
https://dl.doubtnut.com/l/_xZZGlLmyW04a

| ° Watch Video Solution

8. Ratio of [HA'] in 1L of 0.1MH3;A solution
[K, =10"° K, =10 °K,, = 10" ''|& upon addition of 0.lmole
HCl to it will be :

A.10

B. 100

C. 1000

D. 10, 000

Answer:

° Watch Video Solution

9. Calculate the pHof a 0.15 M aqueous solutions of AICI;

Given

[Al(H,0),)* " (ag) + H,0(1) < [(AlH,0),0H]"" (ag), K, = 1.5 x 10


https://dl.doubtnut.com/l/_xZZGlLmyW04a
https://dl.doubtnut.com/l/_4ZjfL5AxIhrh
https://dl.doubtnut.com/l/_BfxRSDyDW6P1

A 2.82

B.5

Cc.9

D.11.18

Answer:

o View Text Solution

10. Calcualte [OHf} & [HyC504] in a 0.006M NayCy04 solution.Given :

K, &K, for oxalic acid are

/1
108 = 0.096

A[OH ] =96x10""M
5 —-12
B. [H20204] = % x 10 M

C.Both (A) and (B)

D. None of these

5.6 x 10 2&

5.4 x 10~ °Take


https://dl.doubtnut.com/l/_BfxRSDyDW6P1
https://dl.doubtnut.com/l/_czosoczxCSFv

Answer:

° View Text Solution

Part li Single And Double Value Integer Type

1.1f an acid-base reaction HA(aq) + B~ (aq) < HB(aq) + A~ (aq) has

K, = 10~ *how many of the following statements are true?
(i) HB is stronger acid than HA

(ii) HA is stronger acid than HB

(iii) HA and H B have the same acidic strength

(iv) B~ stronger base than A~

(v) A is stronger base than B~

(vi) B~ and H B are conjugate acid-base pair

(vii) A~ is the conjugate base of acid H A.

(viii)HA can beHSO, and HB can be HCOOH.

A canbe FF~ and B~ canbe CN

o View Text Solution



https://dl.doubtnut.com/l/_czosoczxCSFv
https://dl.doubtnut.com/l/_kkHVxEXz4M3t

2. What is pOH of an aqueous solution with [Hﬂ =10 2M and
K, = 2 x 10~ '2? Report your answer after dividing by 2 and round it off

to the nearest whole number .

o Watch Video Solution

3. Determine pK,(H,0) + pK,(H;0).

o Watch Video Solution

4. What volume (in L) of water must be added to 1L of 0.1M solution of
B (weak organic monoacidic base.lonisation constant =10"°) to triple

the % ionisation of base?

o Watch Video Solution



https://dl.doubtnut.com/l/_kkHVxEXz4M3t
https://dl.doubtnut.com/l/_vBMwDMY3Z0P7
https://dl.doubtnut.com/l/_PkuGLYA2M7K8
https://dl.doubtnut.com/l/_zMGyNepJwanL

5. For a solution of weak triprotic acid
H3A(K, > > Koy, Kyt Koy = 1078, K, =102, [A* 7] =107 M
.Determine pH of solutions. Report your answer as 0 if you find data

insufficient.

° View Text Solution

6. Calculate the ratio of concentration of HCOO ™ &OCN ~ ions in a
solution containing 0.1MHCOOH(Ka =18 x 10_4) and
0.1MHOCN(K,, = 4 x 10™*) .if simplest ratio is a:b reprot your

answer as (a + b).

° View Text Solution

7.1f the equilibrium constant for the reaction of weak acid HA with strong

base is 109, then pH of 0.1M Na A'is:

° Watch Video Solution



https://dl.doubtnut.com/l/_59InNmYZBxq8
https://dl.doubtnut.com/l/_DGCONwwnxbd9
https://dl.doubtnut.com/l/_Lp6jeCJiItss

8. Calculate the changes in pH of 0.1M NaH A solution after diluting it
to ten times the original volume.(Given that for

H3A:K, =10"* K, =107, K, = 10~ ")

° Watch Video Solution

Part lii One Or More Than One Option Correct Type

1. Which statement(s) is /are correct?

A. All Bronised bases are also Lewis bases.

B. All Bronised acids are not Lewis acid

C. All cations are acids and anions are bases.

D. All Bronsted bases are also Arrnehius bases.

Answer:

° Watch Video Solution



https://dl.doubtnut.com/l/_Lbpnt962iAjQ
https://dl.doubtnut.com/l/_853OIFC76DNb

2. For pure water

A.pK,, increses with decreases in temperature

B. [H,O)] decreases with increase in temperature

C. a0 increases with decrease in temperature

D. Both pH and pOH decrease with rise in temperature

Answer:

o Watch Video Solution

3. One litre of a strong acid solution contains 10~ ° moles of H*
ions.Then:

A.pOH =9

B. Percentage ionisation of water in solution in 1.8 x 1072 %

C. Number of OH ~ ions per mL of solution 6.022 x 10'°

D. [H—i_}fromHzO - 10_9M



https://dl.doubtnut.com/l/_FMiXxOfoeOA6
https://dl.doubtnut.com/l/_e9JM011UF3e0

Answer:

o Watch Video Solution

4.0.1MCH;COOH is diluted at 25°C(K, = 1.8 x 10~°) , then which

of the following will be correct ?

o Watch Video Solution

5.1f K, > K,, of H,SO, are 10~ % and 10~ ° respectively then:

A K, and K, because it is easy to abstract H ™ from H,S0, and
less easy to abstract H * from HSO,

B. K,, and K,, may be measured in acetic acid.

C. K,, and K, are measured in H,O.

D.the H ' ion conc of 0.01M H,SO, will less than 0.02M.

Answer:



https://dl.doubtnut.com/l/_e9JM011UF3e0
https://dl.doubtnut.com/l/_Oqz51O4LNSSi
https://dl.doubtnut.com/l/_tnX8RNV22XTK

o Watch Video Solution

6. When 0.1mmole of solid NaOH is added in 1L of 0.1M NH3(aq) then
which statement is going to be wrong?

(K =2 x 107°,log2 = 0.3)

A. degree of dissociation of NHj approaches to zero.
B. change in pH by adding NaOH would be 1.85.
C.in solution [Na™] = 0.1M, [NH5] = 0.1M, [OH ~| = 0.2M

D. on addition of OH ~ , K, of NHj3 does not changes.

Answer:

o Watch Video Solution

7. Which of the following solutions added to 1L of a 0.01 M CH;COOH

solution will cause no change in the degree of dissociation of


https://dl.doubtnut.com/l/_tnX8RNV22XTK
https://dl.doubtnut.com/l/_byMN9P6Oc0I9
https://dl.doubtnut.com/l/_8YNtSJdQBYyJ

CH3COOH and pH of the solution ?
(K, = 1.6 x 10 ° for CH;COOH)
A.0.6mMHCOOH (K, = 8 x 10 %)
B.0.1MCH;COONa
C.0.4mMHCI

D.0.0LMCH;COOH

Answer:

o Watch Video Solution

8. To 1L of a 1.6 x 107>M aqueous solution of ethylene diamine
(Kp =8 x107°, K;, =2.7%x 107®),5 x 10* mole of Ba(OH), is
added.Then:

B.a; —ay =0.12


https://dl.doubtnut.com/l/_8YNtSJdQBYyJ
https://dl.doubtnut.com/l/_8PqVxFQZba5R

[C2N2H120+}

. o = 0.128
[C2N2H10 ]f
[CoNo Hy' |

D. " = 0.128
[02N2H9 ]f
Answer:

o Watch Video Solution

9. Equal volumes of following solutions are mixed. In which case the pH of

resulting solution will be average value of pH of two solutions?

A. Aqueous HCI of pH = 2 aqueous NaOH of pH = 12

B. Aqueous HC of pH = 2,aqueous HC! of pH = 4.
C.Aqueous HC'l of pH = 2 aqueous NaOH of pH = 10
D.Aqueous CH3COOH of pH =5 aqueous NH;

pH = 9. [K,(CH;COOH) = Ky(NH;)]

Answer:

of

o Watch Video Solution



https://dl.doubtnut.com/l/_8PqVxFQZba5R
https://dl.doubtnut.com/l/_6KGmi6HIW282

10. The correct relationship between the pH of isolomar solution of

NasO(pH,), NasS(pHs), NaySe(pHs) and NayTe(pH,) is:

B.pH, < pH,

C.pHy, < pHjy

D.pH3; > pHy

Answer:

o Watch Video Solution

1. For a 0.072M NaSO, solution,select the incorrect option(s):(Ka1 and

K,, of H,SO, = 00 & 1.2 x 107?)

A.pH = 1.62

B.pH = 7.39


https://dl.doubtnut.com/l/_6KGmi6HIW282
https://dl.doubtnut.com/l/_DkSKiLKlkn0s
https://dl.doubtnut.com/l/_w6MUhfud0sQK

1

C. Degree of hydrolysis h =
V6

D.h=3.4x 106

Answer:

° Watch Video Solution

Part Iv Comprehension

1. pH calculation upon dilute of strong acid solution is generally done by

equating ny in original solution & diluted solution.However . If strong
acid solution is very dilute then H ™ from water are also to be considered
take log 3.7 = 0.568 and answer the following questions.

A 1 litres solution of pH = 4(solution of a strong acid ) is added to the

7/ 3 litres of waterWhat is the pHof resulting solution?

A.4.52

B.4.365


https://dl.doubtnut.com/l/_w6MUhfud0sQK
https://dl.doubtnut.com/l/_sAX3yhQQoSMl

C.44

D. 4.432

Answer:

° View Text Solution

2.pH calculation upon dilute of strong acid solution is generally done by
equating ny in original solution & diluted solution.However . If strong
acid solution is very dilute then H ™ from water are also to be considered
take log 3.7 = 0.568 and answer the following questions.

A 1 litre solution of pH = 6 (solution of a strong acid) is added to the
7/3 litres of water.What is the pH of resulting solution? Neglect the

common ion effect on HyO.

A 6.4
B. 6.52

C.6.365


https://dl.doubtnut.com/l/_sAX3yhQQoSMl
https://dl.doubtnut.com/l/_eR0jleSoqpFK

D. 6.432

Answer:

o Watch Video Solution

3. Consider a solution of CH3COONH, which is a salt weak acid and
weak base.

The equilibrium involved in the solutions are :

CH;COO~ + H,0 < CH;COOH + OH~ ... (4)
NH, +Hy, < NHOOH+H" ... (1)
HY* +OH < H,0 ... (#44)

If we add these reactions, then the net reaction is :

CH;COO~ + H," + H,O & CH3;COOH + NH,OH ... (iv)
Both CH3COO and NH4Jr get hydrolysed independently and their
hydrolysis depends on :

(a) their initial concentration

(b) The value of K}, which is II?” for CH;COO ™ and % for NH4+.
a b

Since both of the ions were produced form the salt, their initial


https://dl.doubtnut.com/l/_eR0jleSoqpFK
https://dl.doubtnut.com/l/_cXjW1UIwm3eQ

concertration are same. Therefore, unless and until the value of —=

or
a
K, and K, is same, the degree of hydrogen of ions can't be same.
To explain why we assume that degree of hydrolysis of cation and anion is
same, we needed to now look at the third reaction i.e.,combination of
H™ and OH ™ ions. It is obvious that this reaction happens only
because one reaction produced H * ion and the other prodcued OH ~
ions. We can also note that this reaction causes both the hydrolysis
reaction to occur more since their product ions are being consumed.
Keep this in mind that the equilibrium which has smaller value of the
equilibrium constant is affected more by the common ion effect. For the
same reason if for any reson a reaction is made to occur to a greater
extent by the consumption of any of the prodcut ion, the reaction with
the smaller value of equilibrium constant tends to get affected more.
Therefore, we conclude that firstly the hydroylsis of both the ions occurs
more in the presence of each other (due to consumption of the product
ions) than in each other's absence. Secondlythe hydroylsis of the ion
which occurs to a lesser extent (due to smaller value of Kj})is affected

more than the one whole K, is greater. Hence we can see that the degree

of hydroylsis of both the ions would be close to each other when they are


https://dl.doubtnut.com/l/_cXjW1UIwm3eQ

getting hyderolysed in the presence of each other.

In the hydrolysis of salt weak acid and weak base :

A. degree of hydrolysis of cation and anion is different

B. degree of hydrolysis of cation and anion is same

C.degree of hydrolysis of cation and anion is different and they can

never be assumed same.

D. degree of hydrolysis of cation and anion is different but they are

very close to each other when they are gettign hydrolysis in the

presence of each other.

Answer:

o Watch Video Solution

4. Consider a solution of CH3COONH, which is a salt weak acid and
weak base.

The equilibrium involved in the solutions are :


https://dl.doubtnut.com/l/_cXjW1UIwm3eQ
https://dl.doubtnut.com/l/_Stfa3qyqVLBM

CH;COO~ + H,O & CH3COOH +0OH~ ... (2)

NH, +H, < NHOOH+H" ... ()

HY* +OH < H,0O ... (i44)

If we add these reactions, then the net reaction is :

CH;COO~ + H," + H,O & CH3;COOH + NH,OH ... (iv)
Both CH3COO and NH4Jr get hydrolysed independently and their
hydrolysis depends on :

(a) their initial concentration

(b) The value of K}, which is II?” for CH;COO ™~ and % for NH4+.
a b

Since both of the ions were produced form the salt, their initial

w

K,

concertration are same. Therefore, unless and until the value of or
K, and K} is same, the degree of hydrogen of ions can't be same.

To explain why we assume that degree of hydrolysis of cation and anion is
same, we needed to now look at the third reaction i.e.,combination of
H™ and OH ™~ ions. It is obvious that this reaction happens only
because one reaction produced H * ion and the other prodcued OH ~
ions. We can also note that this reaction causes both the hydrolysis

reaction to occur more since their product ions are being consumed.

Keep this in mind that the equilibrium which has smaller value of the


https://dl.doubtnut.com/l/_Stfa3qyqVLBM

equilibrium constant is affected more by the common ion effect. For the
same reason if for any reson a reaction is made to occur to a greater
extent by the consumption of any of the prodcut ion, the reaction with
the smaller value of equilibrium constant tends to get affected more.
Therefore, we conclude that firstly the hydroylsis of both the ions occurs
more in the presence of each other (due to consumption of the product
ions) than in each other's absence. Secondlythe hydroylsis of the ion
which occurs to a lesser extent (due to smaller value of Kj})is affected
more than the one whole K, is greater. Hence we can see that the degree
of hydroylsis of both the ions would be close to each other when they are
getting hyderolysed in the presence of each other.

For 0.1 M CH3;COONH, salt solution given,
K,(CH;COOH) = K,(NH,OH) =2 x 10~ °.

In the case : degree of hydrolysis of cation and anion are:
A. exactly same
B. slightly different

C.can't say

D. different but can be take approximatly same.


https://dl.doubtnut.com/l/_Stfa3qyqVLBM

Answer:

o Watch Video Solution

5. The pH of basic buffer mixtures is given by

[Base]
[Salt]

pH = pK, + log( ) , Whereas pH of acidic buffer mixtures is

[Salt]
[Acid]

given by: pH = pK, +log< ) Addition of little acid or base

although shows no appreciable change for all practical purpose, but since

. [Base]  [Salt] . : .
the ratio or change, a slight decrease or increase in pH

[Salt]  [Acid]

results in.
A solution containing 0.2 mole of dichloroacetic acid (Ka =5Hx 10_2)
and 0.1 mole sodium dichloroacetate in one litre solution has [H“L] :
A.0.0bM
B.0.025M
c.0.10M

D. 0.0056M


https://dl.doubtnut.com/l/_Stfa3qyqVLBM
https://dl.doubtnut.com/l/_1VgX9KcLRmzo

Answer:

o Watch Video Solution

Base
6. The Ph of basic buffer mixtures is given by : Ph = Pk, + log [[Sa.lt]]
L : o [Salt]
whereas Ph of acidic buffer mixtures is given by : Ph =pK, + log Acid]’
ci

Addition of little acid or base although shows no appreciable change in

[Base] [Salt]
Salt] ' JAdd]

Ph for all practical purposes, but sicne the ratio

changes, a slight decrease or increase in pH results.
The volume of 0.2 m NaOH needed to prepare a buffer of pH 4.74 with 50
mL of 0.2 m acetic acid pHy of CH3COO ™~ = 9.26is :

A.50mL

B.25mL

C.20mL

D.10mL

Answer:



https://dl.doubtnut.com/l/_1VgX9KcLRmzo
https://dl.doubtnut.com/l/_jdU74WnTy6ob

I o Watch Video Solution

Base
7. The Ph of basic buffer mixtures is given by : Ph = Pk, + log [[Salt]]
L : o [Salt]
whereas Ph of acidic buffer mixtures is given by : Ph =pK, + log Acd .
ci

Addition of little acid or base although shows no appreciable change in

[Base] or [Salt]

[Salt] [Acid]

Ph for all practical purposes, but sicne the ratio

changes, a slight decrease or increase in pH results.

The ratio of pH of solution (I) containing 1 mole to pH of solution (II)

containing 1 mole of CH3COONa and 1 mole of acetic in one litre is :

A 1:2

B.2:1

C.1:3

D.3:1

Answer:

o Watch Video Solution



https://dl.doubtnut.com/l/_jdU74WnTy6ob
https://dl.doubtnut.com/l/_WhIaKAdX15OP

Exercise 3 Part 1

1. Will the pH of water be same at 4°C and 25° C ? Explain.

° Watch Video Solution

2. A weak acid HX has the dissociation constant 1 x 10~ °M. It forms a

salt NaX on reaction with alkali. The percentage hydrolysis of 0.1M

solution of NaX is

A.0.0001 %

B.0.01 %

C.0.1%

D.0.15 %

Answer:

° Watch Video Solution



https://dl.doubtnut.com/l/_34wBcaP7DsOA
https://dl.doubtnut.com/l/_z4k9R7rHY4Io
https://dl.doubtnut.com/l/_fiv05R0uLS08

3. The dissociation constant of a substitude benzoic acid at 25°C is

1.0 x 10~ %. The pH of a 0.01M solution of its sodium salt is

° Watch Video Solution

4. Amonst the following, the total number of compounds whose aqueous

solution turns red litmus paper blue is:

KCN K,50, (NH,),C;04 NaCI
Zn(N03)2 FGCIg K2003 NH4N03
LiCN

° Watch Video Solution

Exercise 3 Part 2 Jee Main

1. Species acting as both Bronsted acid and base is:

A HSO;

B. NGQCO;J,


https://dl.doubtnut.com/l/_fiv05R0uLS08
https://dl.doubtnut.com/l/_E5lVhzqDuAtX
https://dl.doubtnut.com/l/_uGwWbOZq97XK

C.NH;

D.OH ~

Answer:

° Watch Video Solution

2. Which one of the following statements is not true?

A.the conjugate base of H,PO, is HPOi_

B.pH + pOH = 14 for all aqueous solutions at 25° C.

C.The pH of 1 x 10" 8MHCl s 8.

D. 96, 500 coulombs of electrcity when passed through a CuSO,

solution deposities 1 gram equivalent of copper at the cathode.

Answer:

° Watch Video Solution



https://dl.doubtnut.com/l/_uGwWbOZq97XK
https://dl.doubtnut.com/l/_8lX3kfpjyvnT
https://dl.doubtnut.com/l/_VuUNsIuXLIeQ

3.When rain is accompained by a thunderstorm, the collected rain water

will have a pH:

A. Slightly lower than that of rain water without thunderstrom

B. uninfluenced by occurrenance of thunderstrom

C. which depends on the amount of dust in air .

Answer:

o Watch Video Solution

4.The conjugate base of H,PO, is:

A PO}~
B. P,O;
C. Hy PO,

D. HPO;~


https://dl.doubtnut.com/l/_VuUNsIuXLIeQ
https://dl.doubtnut.com/l/_Pqg9lInILQZT

Answer:

° Watch Video Solution

5.The conjugate base of OH ™ is:

A. O,

B. H,O

cCO™

D.0?*~

Answer:

° Watch Video Solution

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

be:


https://dl.doubtnut.com/l/_Pqg9lInILQZT
https://dl.doubtnut.com/l/_HRBQOfAcob1Y
https://dl.doubtnut.com/l/_I1IwwKSymMsr

A.3.98 x 10%

B. 3.88 x 10°

C.3.68 x 106

D.3.98 x 10 ¢

Answer:

o Watch Video Solution

7. The first and second dissociation constants of an acid H,A are
1.0 x 107° and 5.0 x 107! respectively. The overall dissociation
constant of the acids wil be:

A.5.0 x 10716

B.0.2 x 10°

C.5.0 x 107°

D.5.0 x 10"


https://dl.doubtnut.com/l/_I1IwwKSymMsr
https://dl.doubtnut.com/l/_zKGmJ5buN8NF

Answer:

° View Text Solution

8.The pK, of a weak acid, HA, is 4.80. The pK; of a weak base, BOH, is

4.78. The pH of an aqueous solution of the corresponding salt, BA, will

be:

A.4.79

B.7.01

C.9.22

D. 9.58

Answer:

° Watch Video Solution



https://dl.doubtnut.com/l/_zKGmJ5buN8NF
https://dl.doubtnut.com/l/_07jjZL9nURjR

9. Three reactions involving Hy PO, are given below
I. H3PO4 —+ HQO — H3O+ + H2P04_
II. H,PO, + H,0 — HPO:™ + H;0*"
II1. HyPO, + OH~ — H3PO4 + O**
In which of the above does Hy PO, act as an acid?
A.ii only
B.land ii

C.iii only

D.1only

Answer:

o Watch Video Solution

10. In aqueous solution the ionization constants for carbonic acid are:

K, =42x10 7 and K, = 4.8 x 101


https://dl.doubtnut.com/l/_kru3arcs1r9f
https://dl.doubtnut.com/l/_74QvYgsgFj97

Select the correct statement for a saturated 0.034M solution of the

carbonic acid.

A. The concentration of Cng is 0.034M
B. The concentration of C’Og_ is greater than that of HCO,
C. The concentration of H * and HCO; are approximately equal.

D. The concentration of H * is double that of CO%‘

Answer:

o Watch Video Solution

1. The pH of a 0.1 molar solution of the acid HQ is 3. The value of the

ionisation constant, K, of the acid is

A3 x 101

B.1x 103

C.41 x10°°


https://dl.doubtnut.com/l/_74QvYgsgFj97
https://dl.doubtnut.com/l/_S6ebH80CTWrn

D.1x 107

Answer:

° Watch Video Solution

12. How many litres of water must be added to 1L of an aqueous solution

of HC1 with a pH of 1 to create an aqueous solution with pH of 2?

A.0.1L

B.0.9L

C.2.0L

D.9.0L

Answer:

° Watch Video Solution

Exercise 1 Part 1



https://dl.doubtnut.com/l/_S6ebH80CTWrn
https://dl.doubtnut.com/l/_UbxuVqKb6BoK

1. Calculate the pH of a given mixtures.

(a) (4gCH3COOH + 6gCH3COONa) in 100 mL of mixture, (K, for
CH3;COOH = 1.8 x 10™°)

(b) 5 mL of 0.1MBOH +250 mL of 0.1MBCI, (K, for
MOH =18 x 107?)

(c) (0.25 mole of CH3COOH + 0.35 mole of CHy 01— 56104

o Watch Video Solution

2. Calculate the pH of 0.5L of a0.2MNH,Cl — 0.2M N H; buffer before
and after addition of (a)0.05 mole of NaOH and (b) 0.05 mole of HCI.

Assume that the volume remains constant.[Given:pK ,of NHs = 4.74]

o Watch Video Solution

3. An environment chemist needs a carbonate buffer of pH = 10 to study

the effects of the acidification of limestones rich solis.How many grams of


https://dl.doubtnut.com/l/_cEsgLbGj0B2f
https://dl.doubtnut.com/l/_M610TztuIMRb
https://dl.doubtnut.com/l/_RwWRZm1mngXW

Nay;CO3 must be added to 1.5L of freshly prepared 0.2M NaHCOj to

make the buffer.? For H,COs3, K, = 4.7 x 1077, K,, = 4.7 x 10~ "

o Watch Video Solution

4. A small quantity of phenolphthalein (an acid indicator) is added a
decimolar solution of Sodium butyrate.Calculate the ratio of the ration of
the coloured form of the indicator. K, for butyric acid = 1.5 x 10~ °, K

for the indicator = 3.075 x 10'° and Ky = 10~ * Take log1.23 = 0.09.

o Watch Video Solution

5. A base type indicator B differs in colour from its conjugate acid.
(BH+) Acidic form is red in colour while basic form is blue in colour.
Human eye can sense blue colour distincity when ratio of blue form
concentration to red form cocnentration is %. or more.However ,red
colour can be sensed by human eye distinctly when ratio of red form

. . . C .
concentration of blue form concentration is E or more. Determine the


https://dl.doubtnut.com/l/_RwWRZm1mngXW
https://dl.doubtnut.com/l/_cZfIWBdrRJ7U
https://dl.doubtnut.com/l/_cyP3EKzshuJA

pH range of solution in which human eyes will be unable to observe

distinct red or distinctly blue colour.Take ionisation of B as K.

o View Text Solution

6. Calculate the pH of the following mixtures. Given K, of
CH;COOH = 2 x 10 ° and K, of NH,OH = 2 x 10~°

(a) 50mL of 0.10MNaOH + 50mL of 0.10MHCI.

(b) 50mL of 0.10MNaOH + 50mL of 0.10MCH3;COOH

(c )=50mLof 0.05M NaOH + 50mL of 0.10MCH3;COOH

(d) 50mLof0.100MNH,OH + 50mLof0.05MHC!

(e) 50mLof0.10MNH,OH + 50mL of 0.10MHCI.

(f) 50m L of 0.06MNH,OH + 50mL of 0.056MCH3;COOH.

o View Text Solution

7. 50mL of 0.06M Propane —1,2 — diamine solution is titrated with
0.1MHCI solution at 25°C. Detemine the pH of solution obtained by

adding following volumes of HC1 solution.


https://dl.doubtnut.com/l/_cyP3EKzshuJA
https://dl.doubtnut.com/l/_gLiLhMSAjvPX
https://dl.doubtnut.com/l/_z16d9pxR4N7J

° View Text Solution

Exercise 1 Part 2 Only One Option Correct Type

1. Which may be added to one litre of water to act a buffer?

A. One mole of CH;COOH and one mole of HCI
B. One mole of NH(4)OH and one mole of NaOH.
C. One mole of NH,Cl and one mole of HCI

D. One mole of CH3COOHand 0.5mole of NaOH.

Answer:

° Watch Video Solution

2. The pH of an acidic buffer solution & a basic buffer solution at 25° C'is


https://dl.doubtnut.com/l/_z16d9pxR4N7J
https://dl.doubtnut.com/l/_sBMOxgwsQTKr
https://dl.doubtnut.com/l/_4W0c50MypGuW

A>T, <T

ve)

<7, >0

C. =7 =1

D. Dependent upon K,&K (b) of acid & base respectively.

Answer:

o View Text Solution

3. Fear or exitement, generally cause one to breathe rapidaly and it

results in the decrease of concentration of CO, in blood. In what way it

will change pH of blood ?

A. pH will significantly increase

B. pH will significant decrease

C. No significant change in pH

D. pH will 7


https://dl.doubtnut.com/l/_4W0c50MypGuW
https://dl.doubtnut.com/l/_x1ebh6kFarZc

Answer:

° Watch Video Solution

4. pH of a mixture containing 0.10MX~ and 0.20MHX is:
[PEy(X ™) = 4]

A4+ log2

B.4 — log2

C.10 + log2

D.10 — log?2

Answer:

° Watch Video Solution

5.K, for HCN is 5 x 10 A ( — 10) at 25° C. For maintaining a constant

pH of 9.0, the volume of 5MKCN solution required to be added to


https://dl.doubtnut.com/l/_x1ebh6kFarZc
https://dl.doubtnut.com/l/_2ugfnrowMBYm
https://dl.doubtnut.com/l/_5smaVJTp5AJ8

10mL of 2M HCN solution is

A dmL

B.8mL

C.2mL

D.10mL

Answer:

o Watch Video Solution

6. The composition of an acidic buffer mixture made up of HA and NaA of
total molarity 0.29 having pH = 4.4 and K, = 1.8 X 1075 in terms of
concentration of salt and acid respectively is:

A.0.09M and 0.2M

B.0.2M and 0.09M

C.0.1M and 0.19m’


https://dl.doubtnut.com/l/_5smaVJTp5AJ8
https://dl.doubtnut.com/l/_Mt28CXsX1baa

D.0.19M and 0.1M

Answer:

° Watch Video Solution

7. The pH of a solution resulting from the addition of 12.5mL of
0.1MHC! to 50mL of a solution containing 015M CH3COOH & 0.2M
CH3;COONa will be (Given : pK, of CH3COOH = 4.74)

A.4.74

B. <4.74

C. >4.74

D. > 9.26

Answer:

o View Text Solution



https://dl.doubtnut.com/l/_Mt28CXsX1baa
https://dl.doubtnut.com/l/_S8plkz4UjsfY
https://dl.doubtnut.com/l/_mgcEJcjksHOO

8.What % of the carbon in the H,CO3 — HCO, buffer should be in

the form of HC'O; so as to have a neutral solution? (Ka =4 X 10*7)

A. 20 %
B.40 %
C.60 %

D.80 %

Answer:

o Watch Video Solution

9. Buffer capacity of a buffer solution is z, the volume of 1M NaOH
added to 100mL of this solution if the change of pH by 1 is

A.0.1zmL

B. 10zmL

C.4100zmL


https://dl.doubtnut.com/l/_mgcEJcjksHOO
https://dl.doubtnut.com/l/_6eGfa5BmgZVn

D.zmL

Answer:

° Watch Video Solution

10. A certain indicator (an organic dye) has pK, = 5. For which of the

following titrations may it be suitable

A. acetic acid against NaOH

B. aniline hydrochloride against NaOH

C. sodium carbonate against HCl

D. barium hydroxide against oxalic acid

Answer:

° Watch Video Solution



https://dl.doubtnut.com/l/_6eGfa5BmgZVn
https://dl.doubtnut.com/l/_COunSF42wKak

11. The best indicator for detection of end point in titration of a weak acid

and a strong base is

A. Methyl orange (3 to 4)
B. Methyl red ( 5 to 6)
C. Bromothymol blue ( 6 to 7.5)

D. Phenolphthalein (8 to 9.6)

Answer:

o Watch Video Solution

12. At pH < 3.1, the indicator methyl red is coloured red ,at pH > 6.3, it
is yellow and at the intermediate values of the pH ,it is orange .What will

the colour of indicator be in a 0.1M solution of NH,Br? Take

pK,(NH,OH) = 4.74,

A. Red


https://dl.doubtnut.com/l/_HeMXQiy8HLiT
https://dl.doubtnut.com/l/_2xcDWYK5gF3H

B. Yellow

C.Orange

D.pH = 3.1 so colour cannot be predicted

Answer:

o Watch Video Solution

13. Upon titrating 50mL of 1.96 % (w/v)H2SO4 with a KOH solution
(containing 11.2gKOH per litre of solution on adding 50mLKOH
solution.

A. Equivalent point has been just reached.

B. Equivalent point has been crossed

C.pH of resulting solution =1

D. pH of resulting solution =7

Answer:



https://dl.doubtnut.com/l/_2xcDWYK5gF3H
https://dl.doubtnut.com/l/_hZo4y201kPX4

| @J Watch Video Solution J

14. 100mL of 0.2M benzoic acid (pk, = 4.2) is titrated using

0.2MNaOH pH after 50mL and 100mL of NaOH have been added are

A.2.1,8.1
B.4.2,7
C.4.2,8.1

D.4.2, 8.5

Answer:

° Watch Video Solution

15. Which of the following solutions have different pH?

100mL of 0.2m HC!+ 100mL of 0.4M NHj;


https://dl.doubtnut.com/l/_hZo4y201kPX4
https://dl.doubtnut.com/l/_3dNI4XKqF5Sr
https://dl.doubtnut.com/l/_xKe22tNB0zpG

50mL of 0.1M HCl +50mL of 03.2MNH(3)
10mLof0.3 M HCI + 100mLof0.6MNHj3

Al &ii

B.ii &iii

C. I &iii

D. all will have same pH.

Answer:

o View Text Solution

16. Upon titrating a solution of weak monoprotic acid with a weak

monoacidic base solution at equivalent point:

A.pH in general weak would increase if both solution are first diluted

to 10 times the original volume & then titration is carries out


https://dl.doubtnut.com/l/_xKe22tNB0zpG
https://dl.doubtnut.com/l/_OTBTbaWHbn66

B. pH in general would decrease if both solution are first diluted to 10
times the original volume & then titration is carried out.

C.pH in general would remain same ( = 7) if both solutions are first
diluted to 10 times the original volumes & then titration is carried
out

D.pH in general coule be less than , greater then or equal to 7if both
solutions are first diluted tol0 times the original volume & then

titration is carried out.

Answer:

o View Text Solution

17. The total number of different kind of buffers obtained during the

titration of H3 PO, with NaOH are:

A3


https://dl.doubtnut.com/l/_OTBTbaWHbn66
https://dl.doubtnut.com/l/_3J9RBSbqoANg

B.1

C.2

D. Zero

Answer:

° Watch Video Solution

18. What will be the pH at the equivalence point during the titration of a
100mL0.2M solution of CH3CONa with 0.2M solution of HCI?
K,=2x10"°

A.3 — log+/2

B.3 + log+/2

C.3 —log2

D.3 + log2

Answer:



https://dl.doubtnut.com/l/_3J9RBSbqoANg
https://dl.doubtnut.com/l/_kOjP6ooptS4d

| @J Watch Video Solution J

Part 1 Only One Option Correct Type

1. To prepare a buffer of pH 8.26, amount of (NH,), SO, to be added into

500mL of 0.01M NH,OH solution [pK,(NH," ) = 9.26] is:

A. 0.05mole
B. 0.025mole
C.0.10mole

D. 0.005mole

Answer:

o Watch Video Solution

2. 50 mL of 0.1 M NaOH is added to 60 mL of 015 M H3PO, solution

(K1, K, and K; for H3PO, are 107°,107° and 10~ "


https://dl.doubtnut.com/l/_kOjP6ooptS4d
https://dl.doubtnut.com/l/_CXOxkoHXu8KH
https://dl.doubtnut.com/l/_wFfrb75VhnKH

respectively). The pH of the mixture would be about (log 2=0.3) :

A 3.1

B.5.5

C.4.1

D.6.5

Answer:

o Watch Video Solution

3. An acid-base indicator which is a weak acid has a pK7p, value =5.45. At
what concentration ratio of sodium acetate to acctic acid would the
indicator show a colour half-way between those of its acid and conjugate
base forms ?

[pK, of acetic acid =4.75, log 2=0.3]

A4d:1

B.6:1


https://dl.doubtnut.com/l/_wFfrb75VhnKH
https://dl.doubtnut.com/l/_MKMVsLTTzvaV

C.5:1

D.3:1

Answer:

° Watch Video Solution

4. A weak acid HA after teratment with 12 mL of 0.1M strong base BOH

has a pH of 5. At the end point, the volume of same base required is

26.6mL. K, of acid is:

A1.8x10°

B.8 x 1076

C.1.8 x 108

D.8 x 10 °

Answer:

° Watch Video Solution



https://dl.doubtnut.com/l/_MKMVsLTTzvaV
https://dl.doubtnut.com/l/_FogbkUFtPXE4

5. 50mL of 0.06MNayCOs is titrated against 0.1MHCI pH of the
solution will be [Given :For H,CO3 ,pK, = 6.35, pK, = 10.33]

A.6.35

B.6.526

C.8.34

D.6.173

Answer:

° View Text Solution

Part 2 Single And Double Value Integer Type

1. 1Mbenzoic acid (pK, = 4.2) and 1MCgH;COONa solutions are

given separately. What is the volume of benzoic acid required to prepare

a 93mL buffer solution of pH = 4.5?



https://dl.doubtnut.com/l/_FogbkUFtPXE4
https://dl.doubtnut.com/l/_QgfKYDPxg7Z7
https://dl.doubtnut.com/l/_t9A27cdOI9x1

| ) Watch Video Solution J

2. An NH;r buffer is supposed to keep the pH of the solution constant
within0.3pH unit during the reaction

CH3;COOH;s(aq) + 2H,0(aq) — CH3COO ~ (aq) + H30 ™" (aq) + CH;0.
If this solution had initial concentration
[NH,"],, = 0.1M, [NH3], = 0.06M, [CH;COOH3], = 0.02M

determine the magnitude of pH change as a result of reaction.

Multiply the magnitude by 10 & add 1 if it is a satisfactory buffer,
otherwise subtract 1.Report the answer rounding it off to the nearest
whole number.

[K,NH; = 1.8 x 10™°]

o View Text Solution

3. End point//equivalence point of how many of the following titrations

cannot be detected with the indicators given against them?


https://dl.doubtnut.com/l/_t9A27cdOI9x1
https://dl.doubtnut.com/l/_E9QCDIu7yXxU
https://dl.doubtnut.com/l/_qehjPPLjpL5z

Titration
7 KOH + HCN

it  NaOH + HF

iti  HNOs + Sr(OH),

tv  HCIO4 + Aniline

v HCI + Dimethyl amine
v Ba(OH), + HNO,

vii NaH;POy + HyS0y,
vitt Pyridine+Benzoic acid
ix KH3BOs; + HI

Indicator

Methyl orange

Hin (K, = 3 x 1074
Phenol red

Methyl red

Hin(Ky, = 5 x 10°°)
Phenolphthalein

InOH (K, =3 x107?)
Phenol red

Methyl red

° View Text Solution

4. Ram can see the purple colour of an acidic indicator below pH = 5.5

only and the blue colour only above pH = 8.50 .How many times that of

acidic form, must the concentration of the basic form at least be for Ram

to see the end point of titration of HCl with NaOH?

° Watch Video Solution

5. A 0.252g sample of unknown organic base is dissolved in water and

titrated with a 0.14M H(CI solution .After then addition of 20mL of acid


https://dl.doubtnut.com/l/_qehjPPLjpL5z
https://dl.doubtnut.com/l/_ACsKWbhR4eRW
https://dl.doubtnut.com/l/_nZhgKfSKV77x

,a pH of 10.7 is recorded. The equivalence point is reached when a total
of 40mL of HCI is added . If the base and acid combine in 1:1 molar

ratio, then 'a’ g is the molar mass of the organic base of 'b' is the

C a
ioniation constant of base .Report your answer as .
10006

° Watch Video Solution

Partiii One Or More Than One Options Correct Type

1. A buffer solution can be prepared from a mixture of

A. Sodium acetate and acetic acid inwater
B. Sodium acetate and hydrochloric acid
C. Ammonia and ammonium chloride in water

D. Ammonia and sodium hydroxide in water

Answer:

o Watch Video Solution



https://dl.doubtnut.com/l/_nZhgKfSKV77x
https://dl.doubtnut.com/l/_weU9lx8RGwS1

2. Aniline behaves as a weak base. When 0.1M, 50m L solution sample of
aniline was mixed with 0.2M, 12.5mL of solution of HCI the pH of
resulting solution was 8.Then :

A. pH of 0.01M solution of anillinium chloride is 5.

B. pH of original solution of anilline is 3.5.

C. Upon adding the same aniline sample to the above mixture, pH of

resulting solution becomes 8.48.
D. Upon adding the same HC! sample to the above mixture pH of

resulting solution becomes 4.59.

Answer:

o Watch Video Solution

3. Which of the following mixtures will act as buffer?

A. H,CO3 + NaOH (1.5: Imolar ratio)


https://dl.doubtnut.com/l/_PBon5FiWbCKg
https://dl.doubtnut.com/l/_modTsJbnwDWF

B. H,CO3 + NaOH(1.5: 2molar ratio)
C. NH,OH + HCI(5: 4molar ratio)

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

Answer:

o Watch Video Solution

4. Choose the correct statement(s) about buffer capacity during titration

of NH,OH with HCI:

A. Buffer capacity during titration first increases then decreases

B. Buffer capacity reaches to maximum at equivalence point.

C. Buffer capacity will increase if concentration of NH,OH increases.

D. Buffer capacity value will remain same if strong acid HCl is replace

by Hy SO, of equal [H50|

Answer:



https://dl.doubtnut.com/l/_modTsJbnwDWF
https://dl.doubtnut.com/l/_at4GZQbkP0Ho

| o View Text Solution

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

A. pink colour will be visible

B. pink colour will not be visible.

C. % ofionised form will be less then 25 %

D. % of ionised form will be more in 25 %

Answer:

o Watch Video Solution

6. When weak base solution (50mLof0.1INNH,OH) is titrated with

strong acid (0.1NHCI), the pH of the solution initially decrease fast


https://dl.doubtnut.com/l/_at4GZQbkP0Ho
https://dl.doubtnut.com/l/_K0kPeusVlPlD
https://dl.doubtnut.com/l/_RAkrM2YbIyRu

and then decreases slowely till near the equivalence point (as shown in

figure). Which of the following is//are correct.

0 20 40 60 R
Volume of 0.1 M HCI
solution added

A.The initial fast decrement in pH is due to fast consumption of free

OH ~ ions by HCI

B. The slow decreases of pH is due to formation of an acidic buffer

solution after addition of someHCI


https://dl.doubtnut.com/l/_RAkrM2YbIyRu

C.The slope of shown pH graph (magnitude only) will be minimum

when 25m L of 0.1M HC(Cl is added.

D.The slow decreases of pH is due to formation of a basic buffer

solution after addition of some HCI.

Answer:

o Watch Video Solution

7. A solution of a substances is titrated against a strong base ( or acid )

wvolume V of strong base (or acid) is plotted against pH of the solution


https://dl.doubtnut.com/l/_RAkrM2YbIyRu
https://dl.doubtnut.com/l/_jFjjBhyiqcCS

(as shown in figure) .The substances could be :

Second Equivatence Paint | e
I [
Midpoint 2 ~. .
= :
8| e <+——First Equivalence Point
2 t
Midpoint 1 .
8 1€
V Volume of Strong Base Added (mt.;
A. NCL2 003

B. Ethylene diamine
C. H,C,0,

D. CH,(COOH),

Answer:

° View Text Solution



https://dl.doubtnut.com/l/_jFjjBhyiqcCS

