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GENERAL INSTRUCTIONS

e The Daily Practice Problem Sheet contains 30 MCQ's. For each question only one option is correct. Darken the correct circle/
bubble in the Response Grid provided on each page.

e You have %0 evaluate your Response Grids yourself with the help of solution booklet.

e FEach correct answer will get you 4 marks and 1 mark shall be deduced for each incomect answer. No mark will be given/ deducted
if no bubble is filled. Keep a timer in front of you and stop immediately at the end of 60 min.

» The sheet follows a particular syllabus. Do not attempt the sheet before you have completed your preparation for that syllabus.
Refer syllabus sheet in the starting of the book for the syllabus of all the DPP sheets.

» After completing the sheet check your answers with the solution booklet and complete the Result Grid. Finally spend time to
analyse your performance and revise the areas which emerge out as weak in your evaluation.

DIRECTIONS (Q.1-Q.21) : There are 21 multiple choice When 46g of 1, and 1g of H, are heated at equilibrium at
5 N 4 . y
questions. Each question has 4 choices (a), (b), (¢) and (d), 450°C, the equilibrium mixture contained I...‘)g,Aoflz. How
out of which ONLY ONE. choice is correct. many molcs of 1, and HI arc present at equilibrium ?
(a) 0.0075 & 0.147 molcs
Q.1 Thevolumcola closed reaction vessel in whi ch the following (b) 0.0050 & 0.147 moles
equilibriwn reaction occurs is halved : (c) 0.0075 & 0347 moles
280,(g)+0,(g) = 2S05(g) (d) 0.0052 & 0.347 molcs
As aresult, Q.3 Onc molc of nitrogen and three moles of hydrogen arc
(a) Therates of forward andbackward reactions will remain mixcd in a4 litre container. 1£0.25 percent of nitrogen is
the samic. converted to ammonia by the following reaction -
(b) Thecquilibriumwill not shii. Na(g) + 3Hy(g) = 2NH,(g)
(¢) Thecquilibrium will shift (o the right. what will be the value of K for the following equilibrium?
(d) The ratc of lorward rcaction will become double that of 1 3
rcverse reaction and the equilibrium will shifi o the 3 N,(g) + EHz(g) = NH;(g)
right (@) 149 x 10°Lmol'!  (b) 2.22x 10719 1.2 o] 2
- : nol
Q2 Hy(g) +1(g) = 2HI(g) (¢) 386 x 1073 Lmo¥! (d) Question is incomplcte
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Q.4

Q.0

Q.7

Q.8

Q.9

When ethanol and acctic acid werc mixcd together in
equimolar proportion, 66.6% gel converled into ethyl
acelate. Calculate K .. Also calculate the quantity of ester
produced if one mole of acetic acid is treated with 0.5 mole
and 4 mole ol alcohol rcspectively.
(@) 4,093, 043 (b) 093, 4, 043
(c) 0.43,0.93, 4 (d) 4,043,093
One mole of ammonium carbamate dissaciates as shown
below at S00 K :
NH,COONH,(s) = 2NHs(g) + CO,(e)
If the pressure exerted by the released gases is 3.0 atm,
then the value of K is :
(a) 7atm (b) 3atm (c) 4aun (d) 8atm
Iron [illing and watcr were placed in a S litre tank and
sealed. The tank was heated to 1273 K. Upon analysis the
tank was found to contain 1.10 gm of hydrogen and 42.5
em ol water vapour. If thercaction in thetank is represcnied
by 3Fc(s) + 4H,0(g) = Fe 0, (s) +4H,(g)
the equilibrium constant will be -
(a) 2949 x 103 (b) 6.490 x 103
(c) 4940 x 103 (d) 3.200 x 103
At700 K, the equilibrium constant K, for the reaction
28504(g) = 250, (&) + 0,(g)
is 1.8 x 1873 kPa. What is the numcrical valuc of K. for
this reaction at the same temperature ?
(@) 3.09x107mol L' (b) 9.03 x10-7 mol L
(¢) 5.05x107mol L't (d) 5.05x 107> mol L!
The value of K. for the reaction
Ny(@) +3Hy(@) = 2NH;(g)is 0.50 at 400° C.
What will be the value of K, at 400°C when concentrations
are expressed in mol L™ and pressure in atmosphere ?
(a) 2x10% (b) 280 > 1076
(c) 2.80x 1074 dy 2x10°
The cquilibrium constant for the reaction
H, (8)+S(s) = H,S(g) is 18.5a1935 Kand 9.25 at
1000 K respectively. The change in enthalpy of the reaction
will be :
(a) zero
(c) —wve

(b) +ve
(d) cannol be predicted

Q.10 Thc cquilibrium constantK - for the decomposition of PCl
is 0.0625 mol L~! a1 300°C. What will be the value of K ,?
(a) 2936 alm (b) 1.936 atm
() 3.336 atm (d) 5.123 atm

Q.11 K, forthereactionA(g)+2B(g) — 3C(g)+D(g) is
0.05 atm. What will beits K~ at 1000 K in terms of R ?

5x107° R
(@) xR (®) 5x107°
(c) 5x1075R (d) Nonc

Q.12 The vapour densityof N,O, atacertaintemperature is 30.
The percentage dissociation of N,0O, at this temperature
is-

(@) 555% (b) 60%  (c) 70% (d) 53.3%

Q.131fPCly is 80% dissociated at 523 K, calculate the vapour
density of the equilibrium mixture at 523 K :

(@) 75.9 (b) 57.9 (©) 9i7ks (d) 95.7

Q.14 Ammonium carbamate when heated to 200°C gives a
mixture of vapours

(NH,COONH, = 2NH; + CO,)
with a vapour density 13.0. What is the degree of
dissociation of ammoniwn carbamate ?
(@) 1 (b) 2 ) 3 (d) 4

Q.15In the rcaction, Hy(g) + I,(g) = 2HI(g). The
concentrations ofH, | 1, and HI at cquilibrium arc 8.0, 3.0
and 28.0 molcs per litre respectively. What will be the
equilibrium constant?

(@ 30.61 (b) 32.66 (c) 29.40 (d) 20.90

Q.16 For a gaseous reaction, 3H,(g) + Na(g) = 2NH; (g),
the partial pressures of H, and N, ar¢ 0.4 and 0.8
atmosphere, respectively. The (otal pressure of the entire
system is 2.8 atmosphere. What will be the value of K, if
all the concentration arc given in atmosphere ?

(a) 32am2 (b) 20 am™2
(¢) So0atm2 (d) 80 atm2

Q.17 A two litre flask contains 1.4 gm dinitrogen and 1.0 gm
dihydrogen. The ratio of active mass of dinitrogen and
dihydrogen would be -
(@) 1:3 (b) 1:5 1.4:1

(c) d 1:10
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" r
thcrcaction : A+ B C+D
the initial concentration of A is doublc the initial
concentration of B. At cquilibrium, the concentration of B
was found to be one third of the concentration of C. The
value of equilibrium constant is —
(a) 1.8 (b) 1.008 (c) 0.0028 (d) 0.08
Q.19 The valuc of K for the reaction :
A+ 3B = 2C at400°C is0.5. Calculatc thevaluc ol Kp
(@ 1.64 x 104 (b) 164 x 1076
(¢) 164107 (d) 164 x 1073
Q.20Two moles of aimmonia was introduced in an evacuated
vessel of | litre capacity. At high temperature, the gas
undcrgocs partial dissociation according to- the cquation :
2NH;3(g8) = Ny(g) + 3H,(g)
At cquilibrium the concentration of ammonia was found to
bc 1 mole. What is the valucof ‘K’ ?
(@) 3/4=075mol?L'2 (b) 3/2=15mol?L 2
(€) 2716 =1.7mol2L2 (d) 27/64 =0.42 mol? L2
Q.211n a 2 litre flask, the reaction takes place as :
COCly(g) = CO@)+Clye)
The cquilibrium conc. of COCl, was found 1o be 0.4. 1T
excess of COCl, is added to the system, the equilibrium
rcstabili:zes and [COCI,] becomes 1.6. What is the
cquilibrium conc. of [CO] ?
(a) Half of the former value

Q.18

(b) Thrice of the former value
(¢) Rcmains unaliered
(d) Twicc of the foriner valuc

DIRECTIONS (Q.22-Q.24) : In the following questions,
more than one of the answers given are correct. Select the
correct answers and mark it according to the following
codes:

Codes :
(a) 1,2and 3 are correct (b) 1 and?2 are correct
(e¢) 2 and 4 are correct (d) 1 and 3 are correct

QRIf AB, B,C  mixed,

are readily established
AB,(g)+ B,C(g) == AB;(2)+BC(g)
BC(g) + B,C(g) —— B;C, (@)
For thereaction, if AB, is mixed with B,C only in the starting,
then which of the following is necessarily true at equilibrium?
) [AB3]€(]: [BC]eq )] [AB3]eq> [B3C2]eq
(3) |ABy) =[ByCly @ 1AB;|,> IBCly
Q.23 Solid ammonium carbamatc, NH,CO,NH,(s), dissociatcs

into ammonia and carbon dioxidc when it cvaporaics as
shown by

NH,CO,NH,(s) = 2NH;(g)+CO,(g)

A125°C, the total pressurc of the gascs in cquilibrium with

the solid is 0.116 aun. IFQ. I aim of CO, is introducced alter

cquilibrium is rcached, then :

(1) final pressure of CO, will beless than @.1 atim

(2) final pressurc of CO, will be morcthan 0.1 atm

(3) pressure of NH; will increase due to addition of CO,

(4) pressurc of NH, will decreasc duc to addition of CO,

Q.24 2CaS0O,(s) = 2Ca0(s) + 280,(g)+Oy(g), AH>0

Abovce equilibrium is established by taking suflicicnt amount

ofCaSO,(s)in a closcd containcr at 1600 K. Then which of

the following may be corrcct option (Assunie that solid

CaSO 4 is present in the container in each case)

(1) Molcs of CaO(s) will incrcasc with the incrcasc in
tempcrature

(2) Ifwo molcs of the He gas is added at constant pressurc
then the moles of CaO(s) will increase.

(3) Ifthe volumc of the container is halved, partial pressurc
ol O,(g) at new equilibrium will remain same

(4) Ifthevolune ofthe container is doubled at equilibrium
then partial pressurc of SO,(g) will change at new
cquilibrium.

18.000@ 19.0000
23.0000 24.0000

REsronsk

GRID

2000 21.EOOO 2. @O®OE




DIRECTIONS (Q.25-Q.27) : Read the passage given below and
answer the questions that follow :

R
2Rotdy 0 () Kp =g7atm ‘
A, +2C=A,C, (i)

A2C2 \_—\ ZAC ............ (lll)

A, and C are taken in 3 : 1 mole ratio in a closed containcr of a
ccrtain volume at a fixed temperature and abovce three

equilibriums are established simultaneously. The value KP) for

the first reaction is 2/81 atm™!. At cquilibrium, partial pressurc
of A,(g) and AC(g) are found to be 1/2 aun each and the total
pressure at equilibrium is found to be 27/4 atun. Then—

Q.25 The partial pressure of A,C, at equilibrium is —

(a) 1/2 (b) 1/4
(c) 3/4 (d) 1
Q.26 The mole ratio of gases A, and AC at equilibrium is—
(a) 9/2 (b)y 7/2
(c) 8 (d) 9
Q.27 Equilibrium constant Kp for the recaction
2AC=A,C5 08—
(a) 3/4 by 1
(c) 4 (d U3

DIRECTIONS 28-Q.30) : Each of these questions contains two
statements: Statement-1 (Assertion) and Statement-2 (Reason). Each
of these questions has four alternative choices, only one of which is
the correct answer, You have toselect the correct choice.

(a) Statement-1 is Truc, Statcment-2 is Truc; Statcment-2 is a
correct explanation for Statement-1.

(b) Statement-1 is True, Statement-2 is True; Statement-2 is
NOT a corrcct explanation for Statcment-1.

(¢) Statement -1 is False, Statement-2 is Truc.

(d) Statement -1 is True, Statement-2 is False.

Q.28Statement-1 : Pure liquids and solids can be ignored while
writing the cquilibrivm constant ¢cxpression.

Statement-2 : The concentration of purc liquids and solids
does not remain constant.

Q.29 Statement-1 : The equilibrium constantis fixed and is the
characteristic ofany given chemical reaction at a specilicd
tcmperaturc.

Statement-2 : The composition of the final cquilibrium
mixture at a particular temperature depends upon the
starting amount of reactants.

Q.30 Statement-1 : On cooling a frcezing mixture, colour of
the mixture turns to pink from deep blue for a reaction.

Co(H,0)z" (aq) +4Cl™ (aq) = CoCl3 ™ (aq) + 6H,0(()

Statement-2 : Rcaction is cndothermic so on cooling, the
rcaction moves to backward dircction.
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DAILY PRACTICE

PROBLEMS
[SO, |’

) @ Ke=—7>—
D@ ReZso,F10,1

Ifvolume is reduced to half, K . will decrease to half.
Thus, to maintain the cquilibrium, the reaction should
shift in the forward direction, i.e. towards right. Also,
to attain equilibrium back, the ratc of forward direction
will become double therate of backward dircction.

46
(2) () Molesofll, taken = — =0.181

254

givenmass ]

- no.ofmoles =
molar mass

1
Moles of H, taken = 5 =05

o ou DD
Moles of 1, remaining= 554 =0.0075

Moles of 1, used = 0.181 -0.0075 =0.1735
Moles of H, used =0.1735
Molesof H, remaining 0.5-0.1735 =0.3265
Molcsof Hi formed=0.1735 x2=0347
Atequilibriun
Moles of 1, =0.0075 moles
Molcs of HI = 0.347 molcs

Nyg) + 3H,(8) = 2NH;(g)
(3-3x) 2x

(x=0.0025)

(170.0025) (370.0075) 0.0050
4 4 4
Applying lawof mass action,

0.0050
[NH; P — 4

K=
€ [NyJ[H,P l0.997512A9925J

@) (o
Atequilibrium (1-x)

Active masses

4 )

= 1.49x 1 0~5 L2 mol—2
K for thcreaction,

—_
—

1 3
E Ng(g} f EH-Q{E}

isequal to K¢ ,
ic. K= \'KC = ‘Ill 49 XOT =386x 10_3 LInO]—l

NH;(9).

(12

@
CH,COOH+ C,H,OH = CH,COOC,H; + H,0
1 1 0 0
1-0.666  1-0.666 0.666 0.666

|CH,CO0C,Hs | [H,0]
K¢ = [CH,COOH]| [C,H;0H]

[0.666] [0.666] =
T [0.333][0.333]

(a) Lct xmoles of¢ster is formed from | molc olacid and
0.5 molcolalcohol, then

x2 L “Ke=4
= (1- x)(0.5-x) from1
~x =043

(b) Let “x’ molc ol cster be formed from 1 molc of acid and
4molcoflalcohol. Thus,

a

3
Ke= 1@
X
or 4= 1@
x =093

(5)  (c) Applyingthe law of chemical equilibrium, we gel

2
Ky = (Png33)" (Peo, )

Sincce total pressure is 3 atm, the partial pressurcs off
NH,{g) and CO,{g) arc

2
[PN}13J =3x ;ZZatm

l
[Pco,l =3 x z= 1 atm

K, =[2.02[1.0]=4.0atm

©) (a) Inthc rcaction,
3Fc(s) + 4H,0(8) = Fc;0,(s)+4Hx(8)
42.5gm 1.10 gm
425/18 1.1072
=2.36moles =0.55moles

H, Y —10.55/5
Now, K= Ll ]

[H,0* [2.36/5]"
UED ¥ 49 x 10
= =2949 x 1
Ke= 230" 2



)

C)

)

(10)

(11)

(12)

(13)

(a) We know the relationship
Kp=KcRT)A"g
HereK, = 1.80 x 10”3 kPa

1840~

K= atm = 1.78 x 10" atm

AT
R = 0.0821 LaimK~! mol~!
Ang =3-2=1
T=700K

Kp  L78x107
K6 = (R 00821700
=309 %107 mol L.
Applying the relationship
Kp = Kc(RT)Ang
Kc=0.50 ;R=0.082 L atnK~! mol~

@

T=(400+273) =673 ; An,=(2—-4)=-2

2. Kp=0.5(0.082 x 673) %
=0.5(55.186y2=2x 10+
Since(K )y < (Keo)y while T,>T,
.. Reaction is ¢xothermic
Hence, AH=—ve
PCls (8 = PCly(e) + Cl, (2)
An=2-1=1|
Kp=K(RT)*7g
=0.0625 % (0.082 x 573)!
=2.936abn
We know that
Kp=Kc RTYA"g
o, K= Ky
ELE (R’l‘)_&_

(c)

(@

Hcre, An=4-3=1

T = 1000K, K, = 0.05

005 _s5Xo0”
(R X000y! R

N,O4(8) = 2NO,(g)
Mol. mass OI'NZO4 = (28+64)=92
Theoretical observed VD =30

C

)

Vapour density,
¢ Mol mass

Letthe degrec of dissociation be x.
Applying the rclationship,
_ D7 _{46730) _16

d 30 30
Degree of dissociation = 53.3%

=0.533

X

() Theoretical vapour density of PCls =

M.W.of PCls
2

208.5
— =104.25

D-d
(n-1)d

Applying the [ormula, x =

where : ‘x’ is degree of dissociation -*»” is the total no.

ol moles of products

104.25—4d
(2 nd
0.8d=104.25 -d
1.8d=104.25

10425

1.8

57.9

(14) ()
Mol wi. —78
— =139

2 2

dissociation (d) =

Vapour density aficr dissociation (d) = 13.0 (given)

no. of moles ol products (n) =3

D=4 _ 397713
(nmd 31 X3

Now, o=

—2—6—1 re. o=1

So, ammonium carbamatc will be | 00% dissociated.

(15) ) Hyp) +Ilyg) = 2UIEg)

Applying law of mass action —
— [HI?

[Ha]l1; ]
|H,y|=8.0mol L'

I,] =3.0molL"!
|HI] =28.0 mol L!

Given

28.0)?
Ll - 32.66

So.Ke = B0 %6.0)

(16) (o

—
—

Ny(g) +3H,(2)
08 04

2NH;(g)
Partial pressures
(in atm)

-+ Tolal pressure = sum of partial pressurcs of all the

components

(P )
e e
_ 1.6 X.6
0.8 0.4 204 204

Kp= 50atm 2

a7 @

1.4 1
IN:1= 255 1= 755

11
[N]: [Hy] = 75:7 = 1:10

Vapour density of ammonium carbamate before

(2.8-(0.8+0.49)]=1.6



(18)

(19)

(20)

(21)

@)

A + B = C + D
Initially | 0.5 0 0
Atcquilibrimn  1-x 0.5-x X X

According to question,
(05-x)=1/3x orx=15-3xo0r 4x=15

L 0.375
3= Sl 2
4

x X
Ke= 0005
0.375 20.375
T (170.375) 2X0.5-0375)

0.375 20.375
T 0.625 %.125
@ Kp=Kq[RT]A"g An=2_4=_7
T =673K, K-=0.5,R=0.082 litre. atm. mo} ! K'!
Kp=10.5 x(0.082x673)2
=1.64 x 10~*atm.
() Let abethe degree of dissociation :
Hence, we have :

2NH;(g) = Ny(8)+3Hy(®)
2 0 0
2-2cx 4 3

1
Atequilibrium : [NH;] =2 -2a=lor o = 3

1‘
[N2J = lH2J = 5 [NH1J_ 1

1
2,

SR XX

g =Nal P — 75 2 =27
[NH, ]2 1)( 16
=1.7mol2L 2
(@) COCIz(g) — CO(g)+C12(g)
[colicl| _
[cocl,) ¢

Let[CO]=x, then [Cl;]=x

_ x°
" [COoCl, ] Kt"r
o x2 1COJCL]
HeKe= Ti [COCk]

2 _icop
04 16
- x2x4=[COJ2
2x=[CO]

[as [CO|= [C1)

Let reaction be started with ‘a’mole of AB; and ‘b’
nolc of B,C.

ABy(g) +B,C(g) == AB;3(g)+BC(2)

a b 0 0

a-x b-x-vy X X-y

BC(g) +B,C(g) == B;3C,(2)

x-y b-x-y )
Asx>y
Clcarly, [AB

(22) (©

> [B3(32]Cq and [,A.B}]o(l > [BC]C(1

g [NH; > 1CO,]
Equilibrium constant, K= [NHT]
4 2 2

3]oq

(23) (©

2

Ponus) X Pee,
~ [NH,CO, NH, |
Acc. 1o Le-Chatclier’s principle, if a sysicm at
cquilibrium is subjccted to change in conc., T and P, it
shilis in a direction to undo the cflect ofthe change
imposed.
1fCO, isadded at equilibriwn, equilibrium is disturbed.
Thus, to maintain cquilibrium, rcaction shifis in
backward dircction. So, pressure of NH; will decrease.
The final pressure of CO, will be more than 0.1 aun.
This is explained on the delS of Le-Chatelier’s principle
as reaction is cndothermic thercfore it will go in the
forward direction hence moles of CaO will increasc.
With the increase or decrease of volume partial
pressure of the gases will remain same.
Due to the addition of inert gas (He) at constant
pressure reaction will proceed in the direction in which
morenumber o[ gaseous moles are formed.

(25) (b), (26)(d), 27)(b).
2A,(8) — A, (®)
3P—x-y x/2
Ay + 200 — A,C,
3P—x-y P-2y ¥z
AyC, = 2AC
y—% 2z

q\ﬁ q)f’n

(24) (@

3 —Pa, —1/2 31
Ky 2/81 4

-9
= Py, —-2-alm

= 3P-x-y=9/2

[s

= y =3P

...... . (i)



Also given Py *5 =2z=1/2 ... (111)

= z=1/4atm
Plota]=3p_x_y+ X/2+P—2y+y—‘/+ 2z

=4P —x/2 -2y+z
2% —
= 7—4P‘%‘6P‘12x‘|9‘i?
Onputting thevalucs of x and z, we getP= 2 aim
|
Thus,y=6 TT———
2 2
Thus, P, = alm
us, P, Z—-"——-aim.
Age"Y 7o 4 g

Ny, Pa, 3Py —9/2 =

nac P/\C 22 1/2

W, =

) o)
AC (1/72)”

(@) The concentrations of pure liquids and solids remain

consltant, and thcse terms arc amalgamated (or
merged) in the equilibrium constant. That is why, purc
liquids and solids are ignored while writing the
cquilibriwn constant expressions.

If the starting amounts are changed, the composition
ofthe equilibrium mixture changes in such a way that
K remains constant al constant icmperaturc.

Both statement 1 and statement 2 are true and
statganenty? is the corrcct explanation of statcment 1.
Co \H,0 * (Pink) while CoCI2™ (bluc). So, on
cooling because of Le—Chatelier's principle the
reaction trics 10 over come the eff'cct of icmperature.
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