DPP - Daily Practice Problems

Date : Start Time : End Time :

CHEMISTRY (CCo7

SYLLABUS : Equilibrium

Max. Marks : 180 Marking Scheme : + 4 for correct & {(—1) for incorrect Time : 60 min.

INSTRUCTIONS : This Daily Practice Problem Sheet contains 45 MCQ's. For each question only one option is correct.
Darken the correct circle/ bubble in the Response Grid provided on each page.

1. If 1.0 mole of I, is introduced into 1.0 litre flask at 4.  AGO°for the reaction X + Y —— Z is -4.606 kcal. The
1000 K, at quilibrium (K = 10~°), which one is correct? cquilibrium constant for the rcaction at 227°C is
@ [lL)]>[I ()l () L] <7l @ 100 M) 10 () 2 d) 0.0l

1 §.  Thecquilibrium constant for the rcaction
© lL@l=I (@l (d) llz(g)JZEII (8]

[
—_—~
2. Inareaction, A+ 2B —— 2C, 2.0 moleof’A’, 3.0 mwole of SO;(8) == SOz(g)+5 O3(8)
‘B’ alnd 2.0 molc of'C" arc péaccd ma?20 Llllask Tld the isK_=4.9%10 2 The value of K_ for the reaction
cquilibrium concentration of 'C' is 0.5 mol/L. The cquilibrium e , S .
constant (K) lor the rcaction is . 250,(g) + O,(g) == 2504()
(a) 0.073 (b) 0.147 willbe , ,
(c) 005 @ 0026 (a) 9.8x10~ b) 49x1072
' (c) 416 (d) 2.40x 1073

3. K, forthe reaction
N, (g)+ O, (g) ‘:\‘ 2NO(g)
at300K is 4.0 x 10°°. K, [or the above reaction willbe

6. Fourspecics arc listed below:
i HCO; # H;0" iii HSO,” iv. HSO,F

(R=2calmol 'K"1) Which one of the following is the correct sequence of their
(a) 24x103 (b) 4x10°6 acid strength?
(c) 4x10"8(RT)? (d) 16x10°12 (a) iv<ii<iii<i (b) ii<iii<i<iv

(c) i<iti<ii<iv (d) iii<i<iv<ii
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7.

10.

11.

12.

The degree of dissociation of dinitrogen tetroxide
N,04 (2)——2NO,(g) at tempceraturc T and total
pressurc P is . Which one ol the following is the correct
expression for the equilibrium constant (Kp) at this
temperature?
2a

a?p

@ a7 by T
40® 4a.°P
© Teob @ Toh

The equilibriwun constants Kg, and K, forthereactions

X =2V and Z =P + Q, respectively are in the ratio of
I : 9. Ifthedegree of dissociation of X and Z be equal then
the ratio of total pressures at these equilibria is

(@ 1:1 (b) 1:36 (c) 1:3 (d) 1:9
The dissociation of a gas AB, at equilibrium can be
represented as :

2AB,(g) =—=2AB(g)+B,(g)

Thedegree of dissociation is ‘x” andis small comparedto I.
The expression relating the degree of dissociation (x) with
equilibrium constant K, and total pressureP is :

(a) (K/P) ® (K/P) 13

(©) QK /P)"? (d (KyP)

The exothermic formation of CIF; is represented by the
equation :

Cla(g) + 3F2(g) == 2CIF4(g); AH =-329kJ

Which of'thc [ollowing will increasc the quantity of CIF 5 in
an cquilibrivm mixture of Cl,, F, and CIF ;7

(a) Adding F,

(b) Increasing the volumnc ol the container

(c) RemovingCl,

(d) Increasingthe temperature

Match the columns

Celumn-I Celumn-II
A Q.<K, I Neltreaction goes firom
right to left.
B Q.~K, II. Netreaction goes from
left toright.
C Q.=K IIl.  No net reaction occurs.

(@ A“L:B-ILC-1I (@) A-HLB-I:C-1

c) A-LB-III;C-1 d A-ILB-I;C-1lI

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

(i) AG is negative, then the reaction is spontaneous and
proceeds in the forward direction,

13.

14,

15.

16.

17.

DPP/ CCO07

(i) AG is positive, then reaction is non-spontancous
(iii) AG s 0, then reaction is at cquilibrium

(a) (i), (ii) and (iii) arc correct

(b) (i) and(ii)

(c) (ii)and(iii) arc correct

(d) only(iii) is correct

On thebasis of Le Chatclicr's principle, predict which of the
[ollowing conditions woulid be unfavourable [or the [ormation
of SO3? Given that

250, +0, —— 2S0;; AH=-42kcal

(a) Low pressurc and low Icmperature

(b) High pressure and low temperature

(c) Hightemperature and low pressure

(d) High concentration of SO,

The standard Gibbs cnergy change at 300 K for thercaction
2A —— B+ Cis 2494.2]. Aragiventime, the composilion

1 |
ofthcreaction mixturcis[A]= 7 [B]=2and[C]= 7 The

rcaction procceds in the : [R=28.314 J/K/mol, e=2.718]
(a) forward direction because Q <K_

(b) reversc dircction because Q < K,

(¢) forward dircction because Q > K

(d) reverse dircction because Q > K

If the equilibrium constant for

Ny(@)+ O,(8) 2NO(g)is K,

the equilibrium constant for

1 |
5 Na®)*+ 50,(8) == NO(g) will be:

1

1
(a) K2 (b) EK
() K (d) K2

The following reaction is performed at 298 K.

2NO(g) + O4(g) == 2NO,(g
The standard ficc cnergy of formation of NO(g) is 86.6 kJ/
mol a1298 K. Whaltis the standard free energy of formation
of NOy(g)at 298 K?(K,= 1.6 x 10'2)

: In€1.6 x10%)
(a) 86600 —p——oo— 29%)

() 0.5[2x86,600-R(298)In(1.6 x 1012))

(©) R(298)In(1.6 x 1012)— 86600

(d) 86600+ R(298) In¢1.6 * 0!2)

Which of the following pairs constitutes a buffer?

(a) NaOH and NaClI (b) HNO;and NH,NO,
(¢) HCandK(l (d) HNO,and NaNO,
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18.

19.

20.

21,

22,

23,

For dibasic acid corrcctordcris
(H) Ka] <Kaz (b) Kal > Kaz
© Ki =K,, (d) notcertain

Considcr the cxpression AG =—-RTInK +RTan and sclect
the correctstatement at cquilibrium

(1) AG=0,Q>K the cquilibrium rcaction will
PP 7 i
shili fromleft toright
(b) AGZO,Qp:Kp the equilibrium reaction will

shift from left to right
the cquilibrium rcaction will
shili from right to left
the equilibrium reaction will
shift fromright to left
where Q_and K term refer to reaction quotient and
equilibrium constant at constant pressure respectively.
K. for PCls(g) == PCl5(g)+Cl(g) is0.04at250°C.
How many moles of PCls must be added to a 3 L flask to
obtaina Cl, concentration of0.15 M
(a) 4.2moles (b) 2.1moles
(c) S5.5moles (d) 6.3 moles
In the following hypothctical rcaction

A+3BS=2C+D
initial moles of A are twice that of B. Ifat equilibrium moles
of B and C are equal. Percentage of Breactedis

(© AG=wQ <K,

(d AG<0,QK,

(@ 60% (b) 40% ) 10% (d) 20%
Which of the following can act as both Bronsicd acid and
Bronstcd basc?
(a) Na,CO, () o~
(c) HCO3 (d) NH,
Maich the columns :
Column-I Columnd I

A, N,(g)+3H,(g) = I. An>0
2NH;3(g) (t=300°C)

B. PCl(g)=—=PCl(g) I Ky<K_
+Cly(g) (1= 50°C)

C. CE+H,0@=—= M. Kp not defined
CO(2) + Hy(2)

D. CH;COOH()+C,Hs;OHl) TV An=1

== CH;CO0C,H(1)

+H,0()

-1;C-1V;D-1II
-M;C-NI;D -1V
I;B-1;C-I1V;D-1I
. B-— [[ C-I1:D-III

24,

25.

26.

27.

28.

29.

30.

31.

c-27]

Which of the following statcments arc correct ?
() lonicproduct ol water (K“) [H*][OH]= 10~ "*M?
(i) A1298K[H']1=[OH-]1=10"7
(i) K, docsnot depend upon tcmperature
(iv) Molarityofpurcwater=55.55M
(a) (i), (ii) and(iii) M) (i), (ii)and(iv)
(¢) (i) and (iv) (d) (ii)and (iii)
At acertain tempcrature the dissociation constants of formic
acidand aceticacidare 1.8 x 18 *and 1.8 x 10 respectively.
The concentration of acctic acid solution in which the
hydrogen ion has the same concentration as in 0.001 M
formic acid solution is cqual to
(a) 0.001M (b) 0.0IM
(c) 0.1M (d) 0.0001M
Thefirstand second dissociation constants of an acid H, A
arc 1.0 x 103 and 5.0 x 10~19 respectively. The ovcra]l
dissociation constant of the acid will be
(@ 02x103 ®) 5.0x107°
© 50x1013 (d) 5.0x10°15,
Equal volumes of three acid solutions of pH 3, 4 and 5 are
mixed in a vessel. What will be the H* ion concentration in
themixture ?
(@) 111x107*M () 3.7x104M
© 3.7x%x1073M (d 1.11x1073M
The solubility product of AgClis 4.0 > 1071%at 298 K. The
solubilityof AgClin 0.04 M CaCl, willbc
(@ 2.0x10°M b) 1.0x10“M
(¢) 5.0xI0°M (d) 2.2x10-*M
The pH of a buffer containing equal molar concentrations
ola weak basc and its chloride
(K, forweak base=2 = 10-%,log 2= 0.3)is
(@ 5 ® 9
(c) 47 d 93

In a saturated sotution of the sparingly soluble strong
clectrolyte AglO4 (nolccular mass= 283) the cquilibrium
which scts is AglO;(s) Ag*(ag)+103(ag) . Il the
solubility product constant K of AgIO; atl a given
temperature is 1.0 x 1073, whal 1s the mass of AglO;
contained in 100 ml of its salurated solution?
(@ 1L0x10 g (b) 283x102g
(c) 283x103g (d 1Lox107g
Whatis [H*] in mol/L of a solution thatis 0.20 M in
CH3;COONa and 0.10 M in CH3;COOH? K, for
CH,COOH =1.8x 107

@ 35x10°*
(c) 1.8x107°

®) 11x107
() 90x107°

18.O®OY
23.0009
28.000Q@

19 @OOO
4.0
29.0000
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32. The K, for Cr(OH)3 is 1.6 > 103 The solubility of this

compound in waltcr is :
(@ Y1.6x1073° () Y1.6x107°/27

© 16x1073%% (d) 1.6x107*

33. Forthe reaction CO(g)+(1/2) O,(g) =CO,(g), KP/KCis
(a) RT (b) (RI)!
() (RIY\? d) (RNH2

34. For thereaction : 2N02(g): 2N0(g) + OZ(g)’

(K, =1.8x 107 a1 184°C) (R=0.0831 kJ/ (mol. K))
When K and K, are comparcd at 184°C, itis found that
(@ Whether K is greater than, lcss than or equal to K,
depends upon the total gas pressurc

® K, ch.
(©) K, islcss than K,
(d) Kp Is greaterthan K,

35. A monobasic weak acid solution has a molarity of0.005 and
pH of 5. What is the percentage ionization in this solution?

(@ 20 «(b) 02 () 05 «(d) 025
36. Values of dissociation constant, K, are given as follows :
AcidK
HCNG.2x 10-1®
HF 6.6x 107
HNO, 7.2% 104

Correct order of increasing base strength of the base CN-,
F-and NO; will be:
(@) T"<CN” <NO; (b NO; <CN™ <TI™
(©© F <NO; <CN~ (d) NO; <F <CN~

37. How many litres of water must be added to 1 litre of an
aqueous solution of HCl with a pH of 1 tocreate an aqueous
solution with pH of 2 ?
(@) 0.1L (b) O9L (c) 20L (d) 9.0L

38. The pH of aqueous solution of IM HCOONH,, pK, of
HCOOH:is 3.8 and pK, of NH, is4.8
(@) 65 (b) 48
(c) 38 (d) 86

39. Sold Ba(NO3)2 is gradually dissolved in a 1.0 x 1004 M
Na,COj; solution. At what concentration of Ba>* will a
precipitate begin to form? (K, for for BaCO3 =5.1x 10 o)

DPP/CCO7
(@ S5.1x10-°M ® 21x103*M
© 81x10"M (d) 4.1x105M

40. Solubility product of silver bromide is 5.0 x 10715
Thc quantity of potassium bromidc (imolar mass taken as
120g mol ') tobeadded to 1 litre of 0.05 M solution of silver
nitratc to start the precipitation of AgBr is
(@ 12x101%9¢ ®) L2x107¢g
() 62x1073¢g (d) 5.0x10%g

41. Threereactions involving 1,PO," are given below :

® H,PO,+H,0—H,0"+ H,PO,
(i) H,PO, +H,0— HPO32™ +H;0"
(i) H,PO; +OH — H,PO,+ 02

In which of the above does H,PO;, actas an acid ?

(a) (ii)only (b) (i)and(ii)
(c) (iii) only (d) (@) only
42. Which solution has pH equal to 10 ?
(a) 100*MKOH () 10-'9M KOH
(c) 10"'"MHC (d) 10*MHCI
43. Calculate the pH 0f0.5 M aqueous solution of NaCN, the
pK,of CN™ is4.70
@ 470 ®) 115 () 7 d) 65
44. For the following three reactions a, b and c, equilibrium
constants are given:

i) CO(g)* H,0(g) = CO,(g)* Hy(g)K,
(i) CHy(g)» HyO(g) = CO(g)* 3Hy(g);K»
(i) CHy(g)+2H,0(g) = COx(g) +4H(g):K3

(a) KI\HK :K3 (b) K2K3:K|
© K=KK @ KK =K?

45. Avessclat 1000K contains CO, with a pressurc ol 0.5 atm.
Some of the CQO, is converted into CO on the addition of
graphite. If the total pressure at equilibriumis 0.8 atm, the
value of K is :
(@) |.&atn
(©) 0.3atm

(b) 3aun
(d) 0.18atn

32.000Q@ 33.0000@
37.0000@ 38.000O©@
2.00®0O0 43.000O@
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7. @

DAILY PRACTICE
PROBLEMS

lz;\ 21
1—-x 2x

2
2x) iy
c = =10 6

(1-x)

Soln. shows that (1-x)>2x - [Ig (g)] > [I_ (g)]

A +2B =2C

Initial molcsin 2 litres 2 3 2
AtEquilibriwunmolcsin2 lires 2.5 4 l

Molar conc. molcsin 2 lies  1.25 2 0.5
2
().
K, == ___g0s
(1.25)(2)

K =K, (RT)**sinceAn=0, K =K .
AG°=-2.303RTlogK

—4.606 x 103=-2.303 x 2 x 500 log K,
- K, = 100.

SOs(8) — SOz(g)+—Oz(g)

_ 180,110, 1"

= =49 x107%
[SO;5]

On taking the square of the above reaction

SO, 120, |
1503J2

=2401x107*

nowK'c for 250,(g) + Ox(g) ﬁZSO

[S0;1°  _ I

= =416
[SO, 1% [0,] 2401x107*

The correct order of acidic strength of the given specics

is HSO,F > H;0% > HSO,~ > HCO;~
(iv) (i) (i) ()

or (i) <(iii) < (i1) < (iv)

It corresponds to choice (c) which is correct answer.

NOJ;\ZNO

| - 2
Totalmolesatequ=1-a+2e=1+a

2a ]
2 P 5
K = Pxo, _[I+a _ 4a”P
PN,0, 1-a P [—a?

1+a

CHEMISTRY
SOLUTIONS

b)

8 () Letthcinitialmolesof X be ‘a’ andthatof Z be ‘b’ then

for the given reactions, we have

X = 2
Initial a moles 0
Atequi a(l —e) 2ac
(moles)
Total no. ofmolcs=a (1- «) + 2aa
=a—ax +2ax
=a(l+e)
An
K —(nY)z % P-I'
Neyw, Py ny 2n
(2am)? Py
A T fa(-wllad + 0]
Z —= P + Q
Initial b moles 0 0
At equi b(l-e) bet be
(molcs)

Totalno. ofmoles =b{l —a)+ba+ba
=b —ba + ba + bax

=p(l +a)
A
Nn XN Py .
Now Kp, = - Px[i]
- ny E‘-n
(ba)(bat). Pl
or p2

Ib{l—u}][b{Hu)]

KPI 4 Pll 1_(1)2 - 49‘11

or
sz (1-a? ) Py o P
P_l-l oy given: KPL =l

TPy 9 ‘Kp, 9
I 1:36

or P-l-7 36 or a3

i.c, (b) isthe corrccl answer.
For the rcaclion

2AB,(2) =2AB(2)+B,(2)
alequ  2(]-x) 2x X

DPP/CCO07
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10.

11.
12.
13.

14.

B)]

@
@
(c)

@

]s21}

_[ABF[By] @0 xx
|AB, [ ©Ra-x)’

C

= x3[(1-x) can be neglected in denominator (1- x)
~1]

The partial pressure at equilibrium are calculated on
the basis of total number of moles at equilibrium.
Totalnumber of moles

=2(l-x)+2x+x =(2+x)

2(1-x)
= ——xP, where P is (he (o1al pressure.
AB2 04+ x) P
2x %

=—— P, Py =———x
AB (24x) B (24x)

Since xis very sinall so canbeneglected in denominator

thus, we gct

Pap,~(1-0)xP Py =xxP

X
PBZ :EXP

3p3
SO o AR
2x1xP

1
2K 2K )3
orxd= —= orx= [ PFJ

2 P

The rcaction given is an exothermic reaction thus
according to Le Chatelier’s principle lowering of
temperature, addition of F, and Cl, favour the forward
direction and hence the production of CIF .

Sincereaction is exothermic hence low temperature will
favour forward reaction also volume is decreased by
applying high pressure.

AG°®=24942]

2A —— B+C.

R=8.314J/K/mol.

c=2.718

|

|
[Al= 5 [B]=2,[C]l= 3

o- [BI[C]_2x12

15.

16.

17.

18.

19.

20.

@

(b)

@
®)

b)

)

AG°=-2303RTlogK,_
2494.25=-2.303 » (8.314 J/K/mol) > (300K) logK .

= Ema 249432 ]
s 2303 x8314J/K/mol x 300K

= logK_.=-0.4341
K =037
Q >Kc

No(2)+ Ox(2) == 2NO(g)

(NOJ®
(N21lOa]
| 1
—N5* =0, =——=NO
2" 2"
- [NO] . KY2

AG°N0(8)= 86.6k J/mol = 86600 J/mol
GON.2 ®) = J/lTlO]

T=298,Kp=1.6> 1012
AG° = -RTInK,

Given cquation,

2NO(g) + O,(g) =— 2NOxg)

2AG N0, —2AG g =-R(298) In(1.6 x | 0'2)
20G® 0 — 2> 86600=—R (298)In(1.6 x 1012)
28G%N07 =2 x 86600 —R (298) In (1.6 x 1012y

I
AG°y02= 3 (2 86600-R(298) In (1.6 x 1012]

=0.5[2 % 86600 —R(298) In (1.6 x 1012)]

HNO, is a weak acid and NaNO, is salt of that weak
acid and strong base (NaOH).

In dibasic acids the loss of sccond proton occurs much
less readily than the first. Usually the K, values lor
succcssive loss of protons [rom these acids differ by

atlcasta factorof 102 ic, K, >K,
H,X—=—H + HX K, *
HX' —=H" « X K, ¢

a
Van’t Hoffrcaction isothcrim isAG=AG°+RT InQp
When the reaction is in a state of equilibrium
AG=0
Then AG°=—RT In Qp =—RTin Kp
Atcquilibrium themoles of Cl; mustbe=0.15*3 =
0.45

PCIS = PC]'; + C12

x—0.45 045 045
3 3 3

Eqb.Conc.
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Is22)
21. (a)
22, (0
23. (@
24, (¢)
25. O
26. ()
27. M

_[Pci][cl, ]

¢ [pcls]
0.15x0.15
S 004= ——m Sox=2.
(<0457 x=2.1 molcs
A +38 =——2C + D
24 a 0 0
2a—x a-3x 2x X

a—3x=2x(condition given)

. a
- X 5
The % of B reacted is

3 3
225100 = 2. 25100 =60%
a a s

+ - + -
H,CO, —— H + HCO; —— H + CO;3

HCO3 can donate and accept H*.

(A) Kp=KcRT)*?
K—:“ =(RT)2" as An=-ve = Ky <K,
B) An>0

€ an=2-1=1

(D)} As the reaction is not containing any gaseous
component therelore Ky is not defined for this.

K, depends upon temperature as it is an cquilibrium
constant.

[H7= JCxK, =0.001x1.8x10"* for formic acid

[H] = /C, x1.8x10° foracctic acid Equating and

solving for C,=0.01 M.
H;A——=H" » HA
[H'JHAT]

LK =10 105 =
[H2A

(Given)

HA™——H +A™

& Ks —50x10710 ZM—A“I(Given)
[HA™]
H*P(AT) . .
< =K xK
K="ma 7

=(LO%107%)x(5x10-10)=5x |03
[H,07]"* for a solution having pH= 3 is given by
[H,0]"= 110" moles/litre
[ [H,0] = 10-71]
Similarly for solution having pH=4,
[H;0]"=1 x 10~* moles/ litrc and forpH=5
[H,0°] = 110~ moles/ litre

28.

()

29.(d)

30. (c)

31.

32.

@

b)

Let the volume of ¢ach solution in mixture be 1L, then
total vohune of mixturcsolution L=(1 +1+1)L=3L
Total [H;0]"* ion present in mixture solution
=(103+10-*+ 10-%) moles
Then [HO]" ion concentration of mixture solution
1072 +107 +10~°
= 0.00111 M
3 3

= 0.00037M=3.7 x10* M.
Solubility of AgCl
G Kgoax10!?
[Ag']= —E=

[CI"]  0.08
[0.08 M is concentration of[C17] from CaCl, ]
[SALT]
[BASE]

SALT _,

BASE
=—log2>10°=4.7
pH+pOH =14
L pH=93

Lct s = solubility

Agl@; ——=Ag" - 107

=5.0x10°M

pOH=-log K, +Iog

=-logK, (since

N &)
K= [Ag'|[I0, ]|=s>s=45
Given K_=1x 10-¢
s=[Kgp = V1x107
= 1.0 x 10-*mol/lit = 1.0 x 10~* > 283 g/lit
(- Molccular mass of Ag10; = 283)

~ 1.0x107* x283x100
1000
=2.83x 103 gn/100m]

Salt }
Acid

log[H+}=log K, log [ Salt ]

ain/100ml

pH=pK+ log[

Acid

log [H* J =log K +log [Ale]

Salt
. | Acid
[H*J :k“{ S:l }
0]

=1.8x 10 x— =9 x ]9~6
02

Cr(OH); (s) Ct** (aq)+ 301 (aq.)
Ky 3s
(8) 3s)'=K,
278* =K,
1/4 ( “30'\”4
(K ) 1.6x10

=) "=
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] s-23]

33 (© K;=K.@D™;

34.

35.

36.

37.

38.

39.

@

(b)

(o)

@

@

K
An:l—[ul] spete d . Hopry T
2 2 2 7Kg

For the reaction:- 2NO» (g) —=2NO(g) + O5(g)

GivenK_=1.8 x 1078 a(184°C

R=0.0831 Kj/mol. K

Kp= 1.8 1076 x0.083] x457=6.836x 10°
[ - 184°C=(273+184)=457k,An=(2+1,-1)=1]
Hence it is clear that ij> K,

HA— H'+ A
[H'JJA"]
P L 10 LS
=S HA] ST
. [H'1=107;andatcquilibrium [H']=[A"]
5 s
K zuzleo—s
“ 0.0015
K, 2x10°" \/—{ =
®=, = =v4x107" =2x10"
€ 005

Percentageionization = 0.2
Higher the value of K, lower will be the value of pK,
i.c. higher will be the acidic naturc. Further since
CN~, F-and NO,™ arc conjugale basc ol the acids
HCN, HF and HNO, respectively henee the correct
order ol base strength will be
F <NO, <CN
(- stronger the acid weaker will be its con jugate base)
-pH=1;H'=10"1=0.1M
pH=2 ;H'=102=0.01 M
A M=01 v, =1

M,=0.01 V,="?
From
M\V,=M,V,
0.1%1=0.01xV,
V,=10 litres
.. Volume of water added=10—1 =9 litrcs

HCOONH 4 is a salt ol weak acid and wcak basc ;
pH="pK, + ' pK, - % pK,

I 1 I
SpH=—x14+—x38——x48 :pH=06.5
=3 2 2 B

Na,CO;—> 2Na* + €O

1x107*"M Ix07%M  1x107*M
Kspmaco,) =1Ba** J[COY |

S 107 X
Ba? =220 5 4 107M
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(a)

Ag" - Br’
- _ ’..+_
K, =[Ag"|Br]
For precipilation (0 occur
Tonic product > Solubility product

B ] —Z
[Ag ]

i.c., precipitation just starts when 107! molcs of KBr

is added to 17 AgNOj, solution

.. Number of moles of Br needed from KBr=10"1!

. MassofKBr=10"""x 120=1.2 x 10 %g

Cs0
0.05

° 10' 11

@) HiPO4+H,04 ——H;0"+H,PO;

acid, base; acid; base,

(i) H,PO;+H,0----»HPO; +H;0"

acid; base; bascy acid,

iy H2POa+OH™ —SHPO,+ 0+
base,  acidp acid,  basey
Hence only in (ii) reaction H,PO; isacting as an acid.
pOH=—-log [OH |
pH+pOH= 14
For 104KOH, [OH |= 104
pOH=—log [OH"] =—log 10=4=4
pH=14-pOH=10
NaCN is a salt of strong base and weak acid ; pH

1 |
=7+—pK, +—logC
2P at3 g
pK  for HCN = 14-4.70=9.30

- pH =7 +%x9.30+%10g0.5;pH =115

Reaction (c) can be obtained by adding reactions (a)
and(b) therefore K; = K. K,
Hence (¢) is the correct answer.

COZ + C(gmpnilc) — 200
inial - 0-5atm .

i (0.5—X)atm

P
P 2X atm

Total Pat equilibrium =0.5-x+2x=0.5+xatm
0.8 =0.5+x

. x=0.8-0.5=0.3 atm

Now k,= (Pce)’ Pce,

_@2x03  (06)
T (05-03)  (0.2)

=].8atm
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