(Q1: NTA Test 01 (Single Choice)

In an aqueous solution, the 1onization constants for carbonic acid are
_ -7 _ 11
K, =42x 10" and K, =48 x 10

Select the correct statement for a saturated 0.034 M solution of the carbomic acid:
(A) The concentration of H " is double that ﬂf{]f}i . (B) The concentration of C{']i 15 (L034 M.

; . I S ; 8
(C) The concentration of CO, is greater than that of HCO,, . (D) The concentration of H  and

HCO, are approximately equal.

Q2: NTA Test 02 (Single Choice)
At 25°C, pH range of phenolphthalein is 8 — 10. At 100°C, pH range of phenolphthalein would be -

(A) pH range remain unaffected by the temperature (B) pH range 1s altered to 7 = 9

(C) pH range is altered to 7 - 11 (D) pH range is altered to 8 - 11

(Q3: NTA Test 03 (Single Choice)

The equilibrium constant for :
CN + CH,COOH = HCN + {3113{.‘0[‘,'_ 15

(Given pK,, for CN™ = 4.69 and pK,, for CH3;COO = 2.25)
(A)3.7 x 10 (B)2.8 x 107°
(C)1.97 x 10* (D)0.5 x 10 °

Q4: NTA Test 04 (Numerical)
Bromine in excess 1s dropped to a 0.01 M SOs. All of SO, 15 oxidized to Hs SO, and the excess Bry 15 removed by flushing with gaseous N .
Determine the pH of the resulting solution assuming K,; of Hy SO, very large & Kh= 102, Take the value uflug (3. 24) = (.51.

Q5: NTA Test 05 (Single Choice)

The K of FeS = 4 x 10" at 298 K. The minimum concentration of H ions required to prevent the precipitation of FeS from a 0.01 M solution

2 i
Fe ' salt by passing H,S

(Given H,Sk, xk, =107%)
(A)1.6 x 102 M (B)2.5 x 107 M
(C)2.0 x 102 M (D)1.2 x 107* M

Q6: NTA Test 07 (Single Choice)
K, for HCN is 5 x 10~'% at 25° C. For maintaining a constant pH of 9, the volume of 5 M KCN solution required to be added to 10 mL of 2 M
HCN solution is:

(A)4 mL (B) 7.95 mL
(C) 9.3 mL (D)2 mL

Q7: NTA Test 08 (Single Choice)
Minimum moles of NHj required to be added to 1L solution so as to dissolve 0 .1 mol of AgC1 (th =1xl)x lf}"m) by the reaction 1s:

AgClis) + 2NH, = [Ag(NH,),] + C

#

Given K, of |Ag(NH,), | =10



(A)0 .5 mol (B) 1 .0 mol
(C) 1.1 mol (D)1 .2 mol

(Q8: NTA Test 08 (Single Choice)

In

For the indicator, HIn: the ratio T is 7 .0 at pH of 4 .3. K, for the indicator is

[ Given: log 7 = 0 .845 and Antilog (—3.455) = 3.5 x 107" ]
(A)3.5 x 10 * (B)3.5 x 10 °
(C)3.5 x 1072 (D) 3.5 x 1073

(Q9: NTA Test 10 (Single Choice)

If the pK | of acetic acid and pK, of NH,;OH are 4.76 and 4.75 respectively, what will be the pH of ammonium acetate solution?
(A)9.51 (B) 7.005

(C) 7.00 (D) 6.9

Q10: NTA Test 11 (Single Choice)
What is [H' | in a solution that is 0.01 M in HCN and 0.02 M in NaCN?
br /> (Kafor HCN = 6.2 x 10 ')

(A)3.1 x 10" (B) 6.2 x 10°
(C)6.2 x 107 (D) 3.1 x 10717

Q11: NTA Test 13 (Numerical)
If the concentration of [NI‘IH in a solution having 0.02 M NH3 and 0.005 M Ca(OH), is a x 10 % M , determine a .
[kh {NH@) = 10"5]

(Q12: NTA Test 15 (Single Choice)

What is the [{J]'l ] concentration of a 0.04 M solution of CH,COONa?

[K, of CH,COONa = 2 x 10_5, log 2 = 0.30, log 5 = 0.69, 10" ~ 5]

(A)5 x 107° (B)6 x 10 °
(©2x10"° (D)3 x 1077

(Q13: NTA Test 16 (Single Choice)

Calculate dissociation constant for an acid HA having [H_] equals to 0.1 M (Given: degree of dissociation of HA 15 1%%)
(A) 107 B) 10™

(C) 10” (D) 107

Q14: NTA Test 17 (Single Choice)

The Solubility of AB2 15 0.05 g per 100 mL at 25" C. Calculate K_\_p of AB, at 25" C? [Atomic mass of A = 20 amu, atomic mass of
B = 40 amu]

(A)10 ° (B)5 x 10

(C)107" (D)5 x 107*

Q15: NTA Test 18 (Numerical)
One litre of | M solution of an acid HA (Ku - 10 " at2s w{L‘) has pH = 2. It is diluted by water so the new pH becomes double. The solution

was diluted to y x 10° ml . The value of ‘t—? IS:



(Q16: NTA Test 19 (Single Choice)

When 0.01 moles of the following acids are dissolved m 1 L of Ho O | the [H+] will be greatest in: -

(A) HNOs :pka= 3.0 (B)y HCOOH ; pka = 3.75
(C) HCN; pka = 9.4 (D) CH; COOH; pka = 4.75

Q17: NTA Test 20 (Single Choice)
pH of a 1000 cc solution is 2. It will not change if

(A) 100 cc of water is added to it (B) 100 cc of 0.1 M HCl is added to it
(C) 100 cc (N/100Y HCI is added to it (D)1 ecof 0.1 M HCI is added
to it

(Q18: NTA Test 21 (Single Choice)

When 10 mL of 0.1 M acetic acid (pK, = 5) is titrated against 10 mL of 0.1 M ammonia solution (pK,, = 5), the equivalent point will occur at
pH:

(A) 5 (B) 6

(C)7 (D)9

0Q19: NTA Test 22 (Single Choice)
If the pK_ of a weak acid HA is 4.80 and the pK, of a weak base BOH 15 4.78. Then, the pH of an agueous solution of the corresponding salt, BA

will be
(A) 8.23 (B)9.41]
(C) 7.01 (D) 5.91

Q20: NTA Test 23 (Single Choice)
The ionization constant of a weak monobasic acid is 25 x 107 while the equivalent conductance of its 0.01 M solution is 19.6 Sem?eq™ . The
equivalent conductance of the electrolyte at infinite dilution (in Scmﬂeq'l) will be

(A) 250 (B) 196
(C) 392 (D) 384

Q21: NTA Test 25 (Single Choice)
The solution of Nas CO3 has pH
(A) greater than 7 (B) less than 7

(C) equal to 7 (D) equal to zero

(Q22: NTA Test 26 (Single Choice)

Using the Gibbs energy change, AG™ = +63.3 ki , for the following reaction,

Ag,CO3 — 2Ag + (aq) + CO; ™ (aq)

the Ky of Ag,CO3(s) in water at 25°C is

(R =8.314JK 11:1{11_1]{(]1'1'.-'&11: 107 = 8}

(A)7.9 x 107°* (B 8.0 x 10712
(€)2.9 x 10 * (D)3.2 x 1072

Q23: NTA Test 27 (Single Choice)
The solubility of a sparingly soluble salt A(OH), (mol. wt. 192.3)i5 19 .23 g/ litre at 300 K. The pH of its saturated solution assuming 80%
ionisation at 300 K is :

(A) 1.0970 (B) 12.9030
(C) 13.2041 (D) 12.0000



(Q24: NTA Test 28 (Single Choice)

A 50 mL solution of pH = | 1s mixed with a 50 mL solution of pH = 2. The pH of the mixture 15
(A) 0.86 (B) 1.26
(C) 1.76 (D) 2.26

(Q25: NTA Test 30 (Single Choice)

Find out the percentage dissociation of an acid having conc. of 10 M and dissociation constant 1.0 x 10 #
(A) 0.1 (B) 0.5
(C) 1.0 (D) 2.0

Q26: NTA Test 31 (Single Choice)

A 0.010 M solution of maleic acid, a monoprotic organic acid, is 14% onized. What is K"l. for maleic acid?
(A)2.3 x 107° (B)2.3 x 107*
(Y2010 (DY 20107

(Q27: NTA Test 32 (Single Choice)
The solubility product of AgClis 1.8 x 107", Precipitation of AgCl will occur only when cqual volumes of which of the following solutions

are mixed?

(A) 10~ M Ag"' and 107 M CI” (B)107" M Ag™ and 107 M CI™
(C)10™° M Ag' and 107° M CI~ (D) 107" M Ag' and
107 M CI

(Q28: NTA Test 33 (Single Choice)
IM NH;OH and 1M HCI are mixed to make a total volume of 300 mL. If pH of the mixture 1s 9.26 and pK, (NH; ) = 9.26 then what would
be the volume ratio of NHyOH and HCI .

(A)2:1 (B) 1:2
(C)2:3 (D) 3:2

Q29: NTA Test 34 (Single Choice)

0.1 M NaOH is titrated with 0.1 M, 20 ml HA till the end point, K_ (I iA) — 6x10 " and degree of dissociation of HA is small as compared to
unity. What is the pH of the resulting solution at the end point?

(A) 6.23 (B)9.22

(C)7.21 (D) 8.95

Q30: NTA Test 34 (Single Choice)

The degree of dissociation of a weak monoprotic acid of concentration 1.2 x 10~ M having K, = 1.0 x 107 is
(A) ] (B) 10
(C) 15 (D) 25

(Q31: NTA Test 35 (Single Choice)

The degree of dissociation of acetic acid ina 0.1 M solution is 1.0 x 1072 . The pK. of acetic acid value.
(A)3 (B) 4

(C) 5 (D) 6

(Q32: NTA Test 36 (Numerical)
The pH at the equivalent point for the titration of 0.10 M KH> BO3 with 0.1 M HCl is



(K“ of H,BO,=12.8%10 ”*)

Report your answer by rounding it up to nearest whole number.

Q33: NTA Test 38 (Single Choice)

20 ml of 0.1 M NaOH is added to 30 ml0.1 M NaOH 30 ml 0.2 M CH,COOH (p}(a = 4.?4) , calculate the pH of the resulting solution?
[given: log2 = 0.3 |

(A)3.44 (B) 4.01

(C)4.44 (D)4.71

(Q34: NTA Test 39 (Numerical)
Calculate the pH of solution when 100 mL, 0.1M CH; COOH and 100 mL, 0.1M HCOOH are mixed together. (Given:
K, (CH; COOH) = 2 x 107, K, (HCOOH) = 6 x 10™ )

(}35: NTA Test 40 (Numerical)
In | L saturated solution of AgCl [Kh.p (ﬂgCl) = 1.6 % 10 m] , 0.1 mol of CuCl [KSP [CuC]) = 1.0 x 10 ®| is added. The resultant

concentration of Ag  in the solution is 1.6 x 10~ . The valuc of " x " is

Q36: NTA Test 41 (Single Choice)
The pH of 0.1 (M) solution of the following salts increases in the order
(A) NaCl < NH4Cl < NaCN < HCI (B) HC1 < NH4Cl < NaCl < NaCN
(C) NaCN < NH4Cl < NaCl < HCI (D)
HCl < NaCl < NaCN < NH;Cl

Q37: NTA Test 42 (Single Choice)
The pH of 0.1 M solution of the following salts increases in the order
(A) NaCl < NH4Cl < NaCN < HCI (B) HC1 < NH4Cl < NaCl < NaCN
(C) NaCN < NH4Cl < NaCl < HCI (D)
HCl < Na(Cl < NaCN < NH4Cl

Q38: NTA Test 43 (Numerical)
30 ml of 0.2 M NaOH is added with 50 ml 0.2 M CH3 COOH solution. The extra volume of 0.2 M NaOH required to make the pH of the solution
5.001s % The value of x is. The ionisation constant of CH;COOH = 2 x 10 7 .

(Q39: NTA Test 44 (Single Choice)
Solid Naz 504 is slowly added to a solution which is 0.020 M in Ba(NQj ) and 0.020 M in Pb{NOjy ),. Assume that there 1s no increase in

volume on adding Na»S0 . There preferential precipitation takes place. What is the concentration of Ba" when PbSO, starts to precipitate?

K., (BaSO4) = 1.0 x 107" and Ky, (PbSO4) = 1.6 x 10°]
(A) S.0x 107 M (B) 8.0x 107 M
(C) 1.25 % 107'M (D) 1.95 x 10°°M

Q40: NTA Test 45 (Single Choice)
For two weak acids A and B, the ratio of their percent ionization is 4:9. The ratio of their K, would be-

(A) 4:9 (B) 2:3
(C) 16:81 (D) 3:2



Q41: NTA Test 47 (Single Choice)

Which one of the following mixture does not act as a butfer solution-

{A) Boric acid and borax (B) Sodium Phosphate & disodium hydrogen phosphate
(C) Sodium propionate and propionic acid (D) Sodium acetate and sodium
propionate

(Q42: NTA Test 47 (Numerical)
How many among the following species can be classitied as Lewis acids?

_ & o = 2 :
(,HE._,Cl -‘(’02'-‘('('|2! [3(..135 B].?! Fe ,:"3".]{.|3

(Q43: NTA Test 48 (Single Choice)
If pK,, for CN— at 25°C is 4.7, the pH of 0.5 M agueous NaCN solution is

(A) 10 (B) 11.5
(C) 11 (D) 12

Answer Keys

Q1: (D) Q2: (B) Q3: (A)
Qd: 1.49 Q5: (A) Q6: (D)
Q7: (D) Q8: (A) Q9: (B)
Q10: (D) QI1: 36 Q12: (A)
Q13: (C) Q14: (B) Q15:5.5
Q16: (A) Q17: (C) Q18: (C)
Q19: (C) Q20: (C) Q21: (A)
Q22: (B) Q23: (C) Q24: (B)
Q25: (C) Q26: (B) Q27: (A)
Q28: (A) Q29: (D) Q30: (D)
Q31: (C) Q32: 5 Q33: (C)
Q34:2.7 Q35: 7 Q36: (B)
Q37: (B) Q38: 3 Q39: (C)
Q40: (C) Q41: (D) Q42: 8
Q43: (B)

Solutions

Q1: (D) The concentration of H' and HC(}E_ are approximately equal.

H,CO, = H + HCO,; K, = 42x 107
HCO, = H + CO;: K, = 48x107"

" K, Z K,, s0 H,CO, ionises more than HCO, and hence, contribution of H is mostly due to ionization of carbonic acid. Thus, the

concentrations of H' and HCO, are approximately equal.

Q2: (B) pH range is altered to 7 =9

The pH range of the indicator is pKy, £ 1. On increase in temperature pKrp, decreases therefore pH range of indicator decreases.



Q3: (A) 3.7 x 10°

HCN [cH,c00 |

K. = - -
MR [l'_'\ J[L'.Zi-l:{{"f.}t'}tlj 1
< |cryc00™ | [17]
CH,COON ™~ Jen_coon] !
H“(\ ‘
Kiien =

:_|'if'N_
pK“h of CN = 4.69 -, pl{“l-]:’_‘}{ b 931’ K}{CN — 49 % 10—1[}
pK{'”H(IJ(]‘H - 4?5 ) K{'”J(‘[']{')H — ]-.l'r? bt IU 5

K 1.77%10°°
{II_-jll“""H g .}r i
— = R S N

. K 449=10 1k

HIL ™

Q4: 1.49

Br, + SO, + H,0 —H,SO, +2HBr
L=0 0.01M
=t 0.01  0.02M

[H*] from H,SO, 0.01M
[H*] from HBr  0.02M

0.03 M

HSO, (aq) = H' (ag) +50]"; Ka, =107

(0.00=x) (0.03+x) )
A _g x(0.03+x)
st (0.01-x)

x = 2.36 x 107° = 0.00236

[H'] ~ 0.03 + 0.00236
Tirtal

= 0.03236 = 3.24 + 0.00236
pH = —log 3.240 x 1072

— 2 —log3.24 = 1.49

Q5:(A) 1.6 x 107° M

[Fe*] [S?] =4 x 1070 = [§2] =& — 4 x 107" M
- Lae 100

In order to precipitate FeS, S‘z| required is 4 x 107" M from 0.01 M Fe®" salts.

(B ] k1077

o S
Now o 1 = 10




= [HT]" =26 » 10°°

= [H'] =16 x 107

Q6: (D) 2 mL

On mixing the given solutions, acidic buffer will be formed. Thus applying Henderson equation to find the pl-

CN” |

pH = pK, + log, THON|
= 3 10 ikt
pH = —logd x 10 log 10X 2/V =10

9= —log5x 107 + log ~
9=10— 0.7+ log ;
03 = log =

W - 1
oo logr =7 0.8 = logy;

1\'
1

1
2

V=2mL.

Q7: (D)1 .2 mol

. s + . _
AgC i(h} + aq — Ag(mi} + Gl 3 Ky
Aty + 2NHy = [ng(wﬂ);m] oK,
AgCly + ONHy = [Ag(NH), | + o, K=K, x K
(C—-0.2)M 0.1 M 0.1 M Egquilibrium concentration

_ ag[nm,) | e
K=10"x%x10=102%= [pes); fer]

[NH,|*
1072 = 10 x10_
(M-0.2)"
- M-0.2 =1
- M=12M

Q8:(A)35x 10 *

For weak organic acid indicators

o]

[}H = me + hjgm

43 =pK,, +log7



pK, = 4.3 — 0.845 = 3.455

pKln - !Og HJ'KIH

l{II1 = Antilog (—me)

K,, = Antilog (—3.455)
— 3.5 x10™?

Q9: (B) 7.005

When a weak acid (acetic acid) and weak base (NI IJJH) are mixed to form a solution. pH of the solution is then determined by following

formula:

pH:?—i—

ti | —

[PK.. PKh]
Given, pK, = 4.76, pK, = 4.75

pH =7+ = [4.76 — 475

I
2

pH =7 + 0.005

pH = 7.005

Q10: (D) 3.1 x 1071

[H'j [N
a - THCN]
o H* [0:02]
6.2 x 10710 = D%

[0.01]
[NaCN]= {CT\'_} due to common ion cffect

1 E2w Mwennl . —10
JHE] = 7 = 3.1x 10

Q11: 36

NH;OH = NH; + OH

__[NH;] [OH"
ky = [NIL,OH]
-8 :m—rl'] [0.01]
= 1.8 x 10 ooy

tAs OH  will mainly come from Ca (OHz ) only!
= [NH;] =36 x10%=ax 10"

= a =236

Q12: (A)5 x 107"

pK, = —log K, = —log (2 x 1[}_5}

i}



=5—log2=5-03=47
pH = % (pKW - pK_ + log L:)
pH = 7 [14 + 4.7 + log (0.04)]
pH = 8.63

pOH = 14 — 8.63 = 53
[OH ]| =5x107°

Q13: (C) 107

ko = i‘_‘i . @ is very small ;
Sl—a=1

o =4E ]

k, = (Ca)u

=001 x01=1073

Ql4: (B)5 x 10 7

= 0.05 g/100 mL

= 0.5 gL

=22 —5x 10 ? mol/L

Kop=4s* =4 x (5x 10°%)* =5 x 107

Ql15: 5.5
HA = H + AT
£ - -
G -Gy Coy G0y

pH=2=[H'], =10 =ca1 =1 x a
Q]Zlﬂ_g

pH:a’-l::»[H'JE:l[l_d:“iﬂxrxg

i r_‘r:‘if_‘g e o % Ca
ka = 14} 1= - —
'I ﬂ"} 1 ﬂ'2

it a0 < o

1 —ika

. 13 1000 —4
H" |, =XT>< o = 10

L0 % 0 5= 10"

V =5 x 10% ml

[H..I-] — jka ‘;»<_('
Ky Tpka | H_] T

Q17: (C) 100 cc (N/100) HC! is added to it



If two solutions of same pH are mixed, no change i pH 1s observed. pH of water will be 7, that of 100 cc of 0.1 M HCland 1 cc of 0.1 M HCI

will be 1 (as H' concentration is 0.1 )
0.01 N HCl has also pH = 2.

So adding this to a 1000 cc solution of pH 2 will not make any difference in pH

Q18: (C)7
CH,COOH (aq) + NH; (aq) » CH;COONH, (aq)
I m mol I m mol 1 m mol
o 0 1 M
[LH_;{LUONHd] == - 0.05M

Salt of weak Acid + weak base.

[J'H - % (pKu. T pK;L o pKh)

— 1 —

Q19: (C) 7.01

BOH + HA —» B + A + H,0

pH = .]?PK“ = ,]? ["K,I - %FK‘h
- %{14 + 4.80 - 4.78) = 7.01

Q20: (C) 392

K, = Ca’
25 x 107 = (0.01) a?

a=5x107
A,

y — —L
A

5x 1077 = =&

gy

ﬁ” o 19.6 - 392

o sx107

Q21: (A) greater than 7

Na»COy is the salt of strong base and weak acid.
Na,CO, + 2H,0 —  2NaOH + H,CO,

Strong base Weak acid
Hence, the solution of NazCO43 has pH greater than 7.

Q22: (B) 8.0 x 107"

AG® = —2.303 RT log K _

63.3 x 1000 = —2.303 x 8.314 x 298 log K.,
log Ky, = —11.09

Ko, = 107" =g x 107"

Q23: (C) 13.2041

o2

5=

> molflitre = 0.1 M
192.3



A(OH), = A" 4 20H
28
1.1 =2 &0
[DH ] -2 s
. pOH = 0.7958
. pH = 13.2041

Q24: (B) 1.26

Sol I V,=50ml C,=107'M
Sol —I| V, =50ml C,=107*M
Ve = 100 ml

| T 2B
Cp = =20 =% — 0.055M

pH = — log (0.055) = 1.26

Q25: (C) 1.0

a = “l‘u =10 *

Toa = 1072 x 100 = 1%

Q26: (B) 2.3 x 1074

Degree of dissociation, o = % —{0.14

Concentration of maleic acid, C = 0.010 M

The equilibrium reaction is

ﬁHCDOH E.I':HCOO_
CHCOOH CHCOOH
=0 C 0
feq C(l1—a) Ca
K. = -:*{uﬁja - :?ﬂ;j

K:‘L _ {J.Ulﬂf;'_]égl[;l&fi].ld — 9.8 lni

Q27:(A) 107 M Ag™ and 107 M CI”

After mixing,
Agt] =2 x 107" =5 x 10°M
O] =2 x 107 =5 x 107 M

+H*

Ca



Q

sp
Since, Q, > K, —» precipition takes place

= |ag'| [c] = (5 x 107)* =25 x 107

Q28: (A) 2:1

300-x xmL
(300-x)-x X—X X
pOH = 14 — pH = pKy, + log ;mux--zx
=14 -9.26 = —log (10 "™) + log ===
= Sﬂﬂx—ﬂx =1
= 300 = 3x = x = 100 mL
¥ 1,0kl
'\..* _ 2
¥
Q29: (D) 8.95

NaEUH —I-H.?A — Na A+H:0

Atend point = 0.1 x 20 = 2
20 mL NaOH is required for the complete neutralization of HA
NaA Is a salt of strong base and weak acid

Thus, will undergo hydrolysis and solution will becomes basic

C = [NaA] = —— = 0.05M
200+ 20
AndpK, = — log (ﬁ % 10 “) =52

pH at the end point = 7 + : (F:-Ktl + log C)

7+ = (5.2 + log 0.05) = 8.95

I-J-I---

Q30: (D) 25

oo By o LRE . fF
BYE= Yo = Viza® V1

Y v = 28.86% . as value of v is greater than 5% so we can not take assumptions and will have to use the exact formula.

So « will be given by:

10 10 F k1 1 2x i
2:x1.2x10°°

So the correct value of a = 25 %

'Ct_

Q31: (C)5
K o Ca® o U.].X[].{] 2}2 - 101 1[] 5
87 1-a ~  (1-0.01D x

pK. = —lug(l X 1[]_5] =3

Q32: 5

First there will be an acid-base reaction between KH: BO5 and HC1 .

KH,BO, + HCl——H,BO, + KCI
initially 0.1 0.1 0 0
afterrxn O 0 0.1



conc. will become half after reaction of an equal volume of KHy BO3 and HC1
S0 % = (.05
Now,
H,BO,  +H,0——>H,BO, +H"
0.05(1-«a) ca co

[HE] = \/I{H—C = /128 x 107 x 0.05 = 8 x 107"
pH = —log (8 x lﬂ_ﬁ) ~ 5.0

Q33: (C) 4.44

NaOH + CH3COOH — CH;COONa + H-20

m mol 2 6
LR
= 4 2
The resulting solution is an acidic buffer. so pH = pK, + log l:l“t

= 4.71 A lﬂg%

=4.44

Q34: 2.7

As the volume i1s doubled, concentration would be half. The total [Hj is obtained by addition of [Hﬂ from both acids.
H'| = /(KuCi + KaCs)

— 1;;[2 x 107° x -'-151- +6 x 1077 x -‘-Lél)

=2x103

pH = 2.7

Q35:7
Let the solubility of AgCl is x mol litre "

AgCl = Ag + Cl

x x

And that of CuCl is y mol litre &

CuCl = Cu' +Cl

b
Ky of AgCl = [Ag" | [a17]

1.6 x 1071 = x (x + y) ...(0)
Similarly K., of CuCl = [cu”] [c1”|
1.6 x 10 =y (x+y) ..(0)

On solving (1) and (i1)

[Ag_] — 1.6 % 1077



Q36: (B) HCI < NH;Cl < NaCl < NaCN
pH pf NaCl = 7;pH of NH,Cl < 7

pH of NaCN > 7and pH of (.1 (M)HCI = 1

Q37: (B) HC1 < NH,Cl < NaCl < NaCN

HCL: Strong acid (low pH)

NH4 Cl1 : Salt of weak base + strong acid — it gives acidic solution. (pH less than 7)
NaCl: Salt of strong base + strong base — it gives neutral solution with pH = 7.
NaCl: Salt of strong base + weak acid —» it gives basic solution with pH = 7.
Thus the increasing order of pH is

HCI < NH4Cl < NaCl < NaCN

Q38: 3

Milli.moles of NaOH = 30 x 0.2 = 6

m.m of CH; COOH = 50 % 0.2 = 10

Now:

CH,CO0H + NaOH-—»CH,COONa + H,0
10 6 0
10-6=4 6-6=0 6

pH = — log(2 x 1077} A lﬂg%

= 4.87

Suppose 'v'mL of NaOH is added then
m.mol of CHz COONa = (6 + v x 0.2)

m.mol of CH3 COOH = (4 — v x 0.2)

Sal
pH = pK, + log L;]

5= —log(2 x 107 ) + log (g2

0.3010 = log (?_gi”)

¥

61 0.2v o 10
So (m) = S =S y= 33wl = ; mL

Sox =23

Q39: (C) 1.25 x 107*M

When BaS0, begins to precipitate



9_7  KuBaS0, 1«19V
[S057] = Bar ] 0020
= 3.0 = 10 ) M

When PbS0y4 begins to precipitate

~2-1 K (PhBG4) 1 gx1p®
1S0;7| = Phr] . 0.020
=80 x 100" M

[503; is less for BaSQy precipitation so BaSOyprecipitates first when PbS0O, begins to precipitate [SOE_] = 8.0 x 10" "M at that point
: 9y  K(BaSO.

concentration of Ba** = ﬁ
1]

= Loxl0 7 _ 795 « 107*'M
Bl=1p"

Q40: (C) 16:81

2
Kacaccu

K. 2

a _EL

2

K, (t,

e Tl

q° 51

Q41: (D) Sodium acetate and sodium propionate

Sodium acetate and sodium propionate are not conjugate acid base pairs

Q42: 8

CH,, C1®, CO,, CCl,, BCl,, B, Fe ~, AIC,

Q43: (B) 11.5

pky of CN™ = 4.7

pk. of HCN = 4.7

NaCN 1s salt of weak acid (HCN )and strong base (NaOH) So
pH =17+ épka e %lt}gc

=7+ % x 9.3 + +log (0.5)

s pH =11.5



