www.sakshieducation.com

CHEMICAL EQUILIBRIUM-4

1.Buffer capacity of acidic buffer solution is maximum when

a) PH =pka b) [salt] =[acid]  ¢) PH =7 d) [H*]=P*®
1) All are correct 2) b,c,d are correct
3) aand b are correct 4) c and b are correct

2.To a buffer solution of CH3COOH and CH3COONa , some HCl isadded . Then the
reaction involved is

1) CH3COOH+OH™ —— CH3COO+H50
2) CH3COO+ H* —= CH3COOH

3) Na*+OH~ —NaOH

4) CH3COO—+ Nat ~CH3COONa

3.For acetic acid and sodium acetate buffer , addition of which of the following increases the PH 2

1) CH3COONa 2)HpO  3) CH3COOH  4) None of these

4.For the buffer solution containing NH4OH and NH4CI , PH of the buffer solution can be incr eased
by

1) Adding some more NH4Cl 2) Adding some more NH40OH
3) Removing NH4Cl 4) Both2and 3
5.Which of the following pair of solutions does not form a buffer solution ?
1) NaH»PO,4 and NapHPO4 2) HoCOz and NaHCOg
3) NH40H and NH4CI 4) KOH and K9S0y

6.Which of the following mixture acts as buffer solution ?
1) 100 ml 0.2 M CH3COOH +100 ml 0.1M NaOH

2) 100 ml 0.1M CH3COOH + 100 ml 0.2M NaOH
3) 100 ml 0.2M CH3COOH + 100 ml 0.2 M NaOH

4) None of the above .
7. Aqueous solution of salt of strong acid and weak base

1) Undergoes cationic hydrolysis 2) Isacidic in nature
3) has PH less than 7 4) All the above
8.A salt of weak acid and weak base under goes
1) Only cationic hydrolysis 2) Only anionic hydrolysis

3) Both cationic and anionic hydrolysis  4) No hydrolysis

9.Which of the following salts, does not undergo hydrolysis ?
1) KCN 2) CusO4 3) CH3COONa  4) Na&SOy
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10.The nature of aqueous solution of CuSOg4 is

1) Acidic 2) Basic 3) Neutral 4) Amphoteric
11.Aqueous solution of which of the following shows lower pH 7
1) KoSOy4 2) ZnCly 3) KCN 4) CH3COONH4
12.The hydrolysis constant of CH3COONa isgiven by
1) Kph = Kw/Ka 2) Kp = Kw/Kp 3) Kp= KdKw 4) Kp = KKw

13.Which of the following showsrelatively higher pH 2
1) Ag. NaCl 2) Ag.NHy4Cl  3) Ag. NagPOy 4) Aq.NaOH
14.M X isthe salt of weak base, MOH and weak acid, HX. Aqueous solution of MX is
1) Acidic, if K3<Kp 2) Basic, if K3> K 3) Neutral , if Kz =Kp4) All the above
15.Aqueous solution of potash alum isacidic dueto the hydrolysis of
1) K* 2) AI3+ 3) SO42~ 4)dll of these
16.Aqueous solution of KCl isneutral because
1) K* undergoes hydrolysis 2) Cl~ undergoes hydrolysis
3) Both K* and Cl— undergo hydrolysis  4) No hydrolysis takes place

17.The PH of 0.1M solution of the following compounds increasesin the order
1) NaCl < NH4Cl < NaCN < HCl

2) HCl < NH4CI < NaCl < NaCN
3) NaCN < NH4Cl < NaCl < HCl
4) HCI < NaCl < NH4Cl < NaCN

18.Nature of 0.1M solution of Borax is

1) Acidic 2) Alkaline  3) Neutra 4) Amphoteric
19.The no.of hydroxyl ions produced by one molecule of NapCO3 on hydrolysisis
14 22 3)3 40

20.A : Theaqueous solution of FeClzisacidic in nature
R : Ferricion undergoes cationic hydrolysis.
1) ‘A’ and ‘R’ aretrue, ‘R’ iscorrect explanation of ‘A’.
2) ‘A’ and ‘R’ aretrue. ‘R’ is not correct explanation of ‘A’.
3) ‘A’ istrueand ‘R’ arefalse. 4)both A and R are false
21.A : Aqueous solution of (NH 4)2 SO4 isneutral

R : Salt of strong acid and strong base does not under go hydrolysis.

1) ‘A’ and ‘R’ aretrue, ‘R’ iscorrect explanation of ‘A’.
2) ‘A’ and ‘R’ aretrue. ‘R’ isnot correct explanation of ‘A’.
3) ‘A’ istrueand ‘R’ arefalse. 4)both A and R are false

22. A : Aqueoussolution of ammonium acetate is neutral

R : Dissociation constants of NH4OH (Kpp) and that of CH3COOH (K ) arenearly equal.

1) ‘A’ and ‘R’ aretrue, ‘R’ iscorrect explanation of ‘A’.
2) ‘A’ and ‘R’ aretrue. ‘R’ is not correct explanation of *A’.
3) ‘A’ istrueand ‘R’ arefase. 4)both A and R are false
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23. A : Aqueous solution of NapCO3 shows PH> 7.

R: It isa Salt of strong base and weak acid .

1) ‘A’ and ‘R’ aretrue, ‘R’ is correct explanation of ‘A’.

2) ‘A’ and ‘R’ aretrue. ‘R’ isnot correct explanation of *A’.
3) ‘A’ istrueand ‘R’ arefalse. 4)both A and R are false

24.Dissociation of CH3COOH is supressed by adding

1) HCI 2) HCIOy4 3) CH3COONa 4) Any of the above
25.lonisation of NH4OH issupressed by the addition of NH4Cl, because

1) NH4Cl isasalt of WB and SA

2) NH4Cl isasalt of strong base and weak acid

3) Of the common ion effect of NH4 " ion

4) None of the above
26.The solubility product of the electrolyte of the type, AoB3is (Sisthe solubility in mol/lit)

1) 108 S° 2) 72 3) 108 $2 4) 10 S2
27.For the electrolyte of type, AoB Kep isgiven. Then its solubility is calculated by

3K_SF’ 3 /

DKed 2V 4 3 Ko g K/

28.The solubility of calcium phosphate in water isx mol L—1 at 250C. Its solubility product isequal to
1) 108 x2 2) 36x3 3) 36 x° 4) 108 x°

29.An acidic buffer contains equal concentrations of acid and salt. The dissociation constant of acid is
10°6. The PH of the buffer solution is
1)6 2)9 3) 4.49 455
Solution; Agacid]=[salt], P" = P2
30.Solution of 0.1 N NH4OH and 0.1 N NH4ClI has PH 9.25. Then P*? of NH40H is

1) 9.25 2) 4.75 3)3.75 4) 8.25
Solution; Agbase]=[salt], P = PP
PKP=14-9.25=4.75

31.50 ml of 0.1 M solution of sodium acetate and 50 ml of 0.01 M acetic acid are mixed. The pKa of
acetic acid is 4.76. The PH of the buffer solution is

1) 3.76 2) 4.76 3)5.76 4) 9.24
PPy .OQ{M}
H|nt1 acid'Vacid
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32.When 0.1 mole of an acid is added to 2 lit of a buffer solution, the PH of the buffer decreases by 0.5.
The buffer capacity of the solution is

1) 0.6 2) 04 3) 0.2 4) 0.1
Solution; no.of moles added per lit=0.1/2=0.05
Buffer capacity= moles added per lit/changein P"=0.05/0.5=0.1

33.A solution consistsof 0.2 M NH4OH and 0.2 M NH4CI. If K|y of NH40H is 1.8 x 109, the [OH™] of
the resulting solution is

1)09x10°M 2)1.8x10°M 3)32x10°M 4)3.6x10°M
Hint; in a basic buffer [OH™]= K|, [base]/[salt]= 1.8 x 107°X0.2/0.2=1.8 x 1072

34.(A) : The PH of a buffer solution containing equal moles of acetic acid and sodium acetate is 4.8
(K g0f acetic acid is 4.8)

(R) : Theionic product of water at 250C is 1014 mol2|it—2
1) ‘A’ and ‘R’ aretrue, ‘R’ is correct explanation of ‘A’.

2) ‘A’ and ‘R’ aretrue. ‘R’ isnot correct explanation of ‘A’.
3) ‘A’ istrueand ‘R’ arefalse. 4)both A and R arefalse

35.The PH of aqueous solution of NH4CN (K 5 of HCN is9.2 x 10710 & K, of NH4OH

is1.8 x 107°)
1)>7 2)<7 3)7 4) 14
Hint; it isa salt of weak acid and weak base but solution isbasic asKa <Ky,

36.The hydrolysis constant of NaX (K5 of HX is2 x 10—6) is

1)5x109 2)2x1010 3 2x106 4) 10~1
Hint; K, = Ku/Kq

37.Hydrolysis constant of salt derived from strong acid and weak baseis 2 x 10-°. The dissociation
constant of the weak baseis

1)5x 108 2)5x109  3)5x10°10 4) 2 x 10719
Hint; Ky, = Kw/Kp

38.The solubility product of BaSO,4 at 180C is 1.6 x 109 Its solubility (molelit=1) at the same
temperatureis

1)1.6x109 2)16x10°  3)4x10° 4) 4% 107>
Hint; Kgp=$?=16x10° = 16x1010  HenceS=4x 10

39.The solubility of CaF5is2 x 10~4 molellitre. Its solubility product is
1)2.0%x10%4 2)40x108 3)4x80x 10712 4) 32 x 104
Hint; K gp = 4S° =4[2 x 1074°=4 x 8.0 x 1012
40.The solubility of AgCI in 0.1M NaCl is(KSpof AgCl =1.2 x 10—10)
1) 0.1M 2)1.2x 1072 3) 1.095 x 10~° 4)1.2x 1079

www.sakshieducation.com



www.sakshieducation.com

41.The solubility product of arare earth metal hydroxide M (OH)3 at room temperature

is4.32X10-14. Its solubility is
1) 2 x 10-3M 2)20x 104 M 3) 2 x 107°M 4)2.0x 100 M
Hint; Kgp = 275"
42.The solubility of PbSin 2x10~12 M NaySsolution is (K sp Of PbSis9X10%)
1) 45X10%° 2) 9X102% 3) 45X10% 4) 9X10*°
Solution: Solubility of lead sulphideis given as, PbS(g) == Pb“"(5q) + S“(aq) ; Kgp = 9X10
Solubility in purewater = V<= = 3x10-14 mol -1

Ke :9><10’28
Solubility in 2x10~12M NayS solution =[Na&:S  2x10™

=45%x10"% mol L?

43.Why only Ast3 gets precipitated as AsySz and not Zn2+ as ZnSwhen HoSispassed through an

acidic solution containing Ast3 and zn*2 ?
1) Solubility product of AspSgislessthan that of ZnS

2) Enough Ast3 are present in acidic medium
3) Zinc salt does not ionize in acidic medium
4) Solubility product changesin presence of an acid.

44, In which of the following, the solubility of AgCI will be maximum ?
1) 0.1 M AgNO3 2) Water 3) 0.1 M NaCl 4) 0.1 M HCI

Hint; presence of common ino decr ease the solubility.

45)50 ml of 1M CH3COOH solution when added to 50 ml of 0.5 M NaOH gives a solution with pH

value*X’ Find the value of X (PKaof CHsCOOH = 43)

1)5.1010 2)4.2990 3)4.8 4)5.8
Solution : Acetic acid reacts with sodium hydroxide to form sodium acetate.
CH3COOH + NaOH — CH,COONa+ H,0
No. of millimoles of CH;COOH=50X1=50
No. of millimoles of NaOH = 50X 1=50

No. of millimoles of CH3COOH remain unreacted = 50 — 25 = 25

Total volume of solution = 50 + 50 =100
No. of millimoles of CH3COONaformed = 25

25
Therefore molarity of CH3COONa= 100 = 0.25 M

=4.8+Iog{'—

CH3COONa} }
05]=48+log1=48

25 H=pK,+log| ——
CH,COOH =2 —025M PH=PK,+log
Molarity of ~ ° 100 , CH,COoH
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KEY
3 22 31 44 54 62 7)2 8)4

11)3 12)4 13)4 143 152 16)4 17)2 18)2
21)4 22)1 23)1 24)4 253  26)1 27)2 28)4
31)3 32)4 33)2 342 351 36)1 37)3 38)4

41)2 42)1 43)1  44)2 45)3
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91 10)4

19)2 20)1

29)1 30)2

39)3 40)4
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