v) A
x ) B.
x) C.
x ) D.
Answer (1)

Thermodynamics

1. The correct order of bond dissociation enthalpy of halogens is

0l2 >B7‘2 > Fy >I2

Fy >0l2 >B7’2 >Ig

Cly > Fy > Bry > I

Ig >B’f’2>0l2 > Fy

[BYJUS

The Learning App

Bond dissociation energy of halogen family decreases down the group as the size of
atom increases. But F; has F— F, F; involves repulsion of hon-bonding electrons and
more over its size is small. So, due to repulsions its bond becomes weak and hence
bond dissociation energy is very low.
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2. During which of the following processes, does entropy decrease?
(A) Freezing of water to ice at 0°C
(B) Freezing of water to ice at —10°C
(C) N2(g) + 3Ha(g9) — 2N Hs(g)
(D) Adsorption of CO(g) on lead surface
(E) Dissolution of NaCl in water
Choose the correct answer from the options given below.

X) A. (A)and (E) only
X ) B. (A), (C)and (E)only
v ) C. (A), (B), (C) and (D) only
X ) D. (B)and (C)only
A, B — Freezing of water will decrease entropy as particles will move closer and forces

of attraction will increase. This leads to a decrease in randomness. So, entropy
decreases.

C — No. of molecules decreasing on product side so entropy decreases.

D — Adsorption will lead to a decrease in the randomness of gaseous particles. So,
entropy decreases.

E — NaCl(s) — Na*(aq) + Cl (aq); AS >0

Hence, for (A, B, C, D) entropy will decrease.

3. The statement that is incorrect about Ellingham diagram is:

v) A provides idea about the reaction rate.
x) B. provides idea about free energy change.
x) C. provides idea about changes in the phases during the reaction

x) D. provides idea about reduction of metal oxide

Ellingham diagram provide ideas about free energy change, phase change during the
reaction and reduction of metal oxide but does not provide idea about reaction rate.
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4. Which one of the following statements is incorrect?

x ) A. Bond dissociation enthalpy of H; is highest among diatomic gaseous
molecules which contain a single bond

% ) B. Atomic hydrogen is produced when H, molecules at a high temperature are
irradiated with UV radiation

v ) C. Ataround 2000 K, the dissociation of dihydrogen into its atoms is nearly 8.1%

x ) D. Dihydrogen is produced on reacting zinc with HC! as well as NaOH (aq)

The H — H bond dissociation enthalpy is the highest for a single bond between two
atoms of any element.

It is because of this factor that the dissociation of dihydrogen into its atoms is only
—0.081% around 2000 K. The atomic hydrogen is produced at a high temperature in an
electric arc or under ultraviolet radiations.

Zn+2HCl — ZnCly + Hy

Zn +2NaOH — NasZnOy + Hy
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5. The incorrect expression among the following is:

V
X ) A. Forisothermal Process Wyeyersivle = —NRT Z"Vf
AC;’s stem
X B. 7 _T(at constant P)
A‘S’Total
v) C K- AH’ —-TAS
RT

xX) D. g _ -Aco/RT

i

Vi
Wiew = —nRT In (—)
Vi

So, option (a) is the correct expression

AG s = —TASrota(at constant P)
So, option (b) is the correct expression

AG°=AH°—-TAS°

—RTInK = AH’ —TAS®

Ink — AH° —-TAS
—RT
So, option (c) is the incorrect expression
TAS°—-AH®
InK =
RT

AG° = —RT InK

ac =InK
—RT

AG°
= K = e RT

So, option (d) is the correct expression
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6. Enthalpy of sublimation of iodine is 24 cal g 'at 200°C. If specific heat I»(s)and I»(vap)
are0.055 and 0.031cal g 'K ' respectively, then enthalpy of sublimation of iodine
250°C in cal g 'is :

X) A. 285
X B. 57
v) C. 238
X) D. 114

I>(s) — Ix(g)

Heat of reaction depend upon temperature i.e., it varies with temperature, as given by
Kirchoff's equation,

AHrp, = AHp, + ?AC’pdT

T
where AC), = C, of product —C), of reactant
. AC, =0.031 — 0.055 = —0.024cal/g
Now, AHp, — AHp = AC,(T> — Th)
AH550) — AHn00) = —0.024(523 — 473)

AH 550 = 24 — 50 x 0.024 = 22.8cal /g
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from 300 K to 1000K at 1 atm pressure, the value of A H will be close to:

v) A 62k
x) B. 16kJ
X) C. 21k
x) D. 13k
Given:n=3

Ty = 300; T, = 1000
Cp =23+0.01T
AH and C,

T
AH = f nCpdT
/il

1000

AH =n [ (23.0.01T)dT
300

=3 [23(1000 — 300)[+0'—201(10002 — 300%)]

= 3[16100 + 4550]

= 61.95kJ
=3 x 20650 = 61950J
~ 62kJ

BYJU'S
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7. For silver, C’p(JKflmolfl) = 23 + 0.01T. If the temperature (T) of moles of silver is raised

Copyright © Think and Learn Pvt. Ltd.




[BYJUS

The Learning App

Thermodynamics

8. The enthalpy change on freezing of 1 mol of water at 5°C is ice at —5°C'is :
(GivenA s, H = 6kJ mol ' at 0°C,
Cp(H0,1) = 75.3Jmol 'K *
C,(H,0, s) = 36.8Jmol 'K 1))

X) A. 5.44kJmolt

X) B. 581kJmol"

v) C. 656kJmol!

X) D. 6.00kJmol™

In order to calculate the enthalpy change for H,O at 5°C, we need to calculate the
enthalpy change of all the transformation involved in the process.

(a) Energy change of 1 mol, H,O (1) at 5°C —1 molH,0(l),0°C
(b) Energy change of 1 mol, H,O (1) at 0°C — 1 mol Hy0(s)(ice),0°C

(c) Energy change of 1mol, ice (s), at 0°C — 1 mol, ice(s), —5°C

Total AH = C,[H,O(1)]AT + AH freezing + Cp[H20(s)|AT

= (75.3 J mol 'K 1)(0 — 5)K + (—6 x 10°J mol ') + (36.8Jmol 'K 1) (-5 —0)K
AH = —6.56 kJmol '

AH = 6.56 kJmol '

Copyright © Think and Learn Pvt. Ltd.



[BYJUS

The Learning App

Thermodynamics

9. A gas undergoes change from state A to state B. In this process, the heat absorbed and
work done by the gas is 5J and 8J, respectively. Now gas is brought back at A by another
process during which 3J of heat is evolved. In this reverse process of B to A:

X ) A. 10 J of the work will be done by the gas.
X ) B. 6 Jof the work will be done by the gas.
X ) C. 10 of the work will be done by the surrounding on gas.

v ) D. 6 of the work will be done by the surrounding on gas

A q=+5,w=28J
A

AUpyp=q+w=+45+(—8)=-3
q= —3,AUBA =43

» B

AUBA:q+w
=3=-3+w
= w=+6

AUge = —5kJ mol™, q,p = 2kJ mol ™

Wap = —bkJ molil, Weoa = 3kJ mol ! (work done on the system).
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10. dap = 2kJ/mol
AUpc = —5kJ /mol
Wap = —5kJ/mol
WCA = 3k:J/m0l

Heat absorbed by the system during process CA is:

X) A. —5kJ molt
v B. +5kJ mol!

x) C. 18kJ mol ™"

X) Do _18kJ mol !
AUpp = qup+ Wyp =2+ (—5) = =3k J/mol
AUpc = —5kJ /mol
For cyclic process, AU =0

AUypp + AUpc + AUgyg =0

AUgy = —AUyp — AUpc

AUcy = —(-3) — (—5) = 8kJ /mol
AUca = qca+ Wea

8=gcys+3

doa = +5kJ/mol
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Thermodynamics

11. At 298.2 K the relationship between enthalpy of bond dissociation (in kJ mol ') for
hydrogen (Eg) and its isotope, deuterium (Ep), is best described by

EH ot ED — 7.5
Eyg =2Ep

1
Ey=FEp

Enthalpy of bond dissociation of hydrogen = 435.88 kJmol !
Enthalpy of bond dissociation of deuterium = 443.35 kJmol !
Ey=Ep—747

EH ~ ED — 7.5
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12.
z x 107*. The value of xis _____(integer answer)
3HC = CHy,) = CsHyg
[Given : A;G°(HC = CH) = —2.04 x 10°Jmol ';
AGY(CsHg) = —1.24 x 10°J mol™; R = 8.314J K 'mol ']
Accepted Answers

855 855.0 855.00

Solution:

Answer : 855

3CH = C’H(g) — CﬁHﬁ(l)
AG’ = AG}(CsHs) — 3AGY(CH = CH)
= —1.24 x 10° — 3(—2.04 x 10°)

= 4.88 x 10°J mol !

AG’= —RTInK
= —2.303RT log K

. 4.88x10°
log K = — 525 s s1ax298
o 4.88x10°
log K| = 535355 3125208
llog K| = 85.5
T X 1071 =85.5
x = 855

BYJU'S
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Assuming ideal behaviour, the magnitude of log K for the following reaction at 25°C is
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13. The reaction of cyanamide, N H,C N (s) with oxygen was run in a bomb calorimeter and
AU was found to be —742.24 kJ mol *.The magnitude of A Hygg for the reaction
NH;CN(s) + %(g) — Na(g) + CO2(g) + H20(1) is kJ. (Rounded off to the nearest

integer)
[Assume ideal gases and R = 8.314 J mol 'K 1]
Accepted Answers

741 741.0 741.00

Solution:

NH>CN(s) + 202(9) — Na(g) + COs(g) + H2O(1)
o AH = AU + AnyRT

Ang=2-3=05

Assume that the AU is given at the same temperature.
AHygg = —742.24 kJ + 0.3X8.314%798 somn

1000
=-742.24 +1.24

=741 kJ
|A Hags| = 741 kJ
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14. The ionization enthalpy of Na™ formation from Na(g) is 495.8 kJ mol ', while the
electron gain enthalpy of Bris —325.0 kJ mol *. Given the lattice enthalpy of NaBr is
—728.4 kJ mol *. The energy for the formation of NaBr ionic solid from Na(g) and Br(g)
is (-) %107 kJ mol ™

Accepted Answers

55765576.05576.00
Solution:

By Hess law, when there is more that one reaction, the total enthalphy change is the sum
of the enthalpy changes of each reaction.

Na(g) + Br(g) —— NaBr(s)

[El lEGE
Lattice
Na'(g) + Br(g) energy

IE - lonisation enthalpy
EGE - Electron gain enthalpy

The enthalpy of reaction of NaBr = IE + EGE + Lattice energy

A,H = 495.8 — 325 — 728.4
= —557.6 kJ /mol

= —5576 x 10" *kJ /mol

Hence, answer is 5576.
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15. For a chemical reaction A+ B=C+ D (ATH0 =80 kJ molil) the entropy change
A, S° depends on the temperature T (in K) as A,.S° = 2T'(J K ' mol™).
Minimum temperature at which it will become spontaneous is K (Integer)

Accepted Answers

200 200.0 200.00
Solution:
A+B=C+D

For the reaction to be spontaneous,
AG <0

AGY <0
= AH-Tx2T <0
=80 x 1000 —-T x 2T <0

= T'? > 40000
T > 200

[T =200K
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16. Five moles of an ideal gas at 293 K is expanded isothermally from an initial pressure of
2.1 MPa to 1.3 MPa against at constant external pressure 4.3 MPa. The heat transferred
in this processis __ kJ mol *.

(Rounded-off to the nearest integer)

[R=8.314 J mol ‘K]

Accepted Answers

3 3.0 3.00
Solution:

For isothermal expansion at constant pressure, heat gained by the system is given by

Q= —W (AU = 0)

W = —PAV
Q = +Pew(‘/2 _‘/1)
nRT
[ -
2 j2)
nRT
VvV, =
1 P
1 1
Q:PewanRXT(E_F)

1 1
— 4.3 x 5 x 8.314 x 293 [ﬁ_ ﬁ}

= 15.345 kJ mol "
Heat transferred per mole is :

15.345
=— = 3.06 ~ 3 kJ/mol

q
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17. The average S — F bond energy in kJ mol ' of SF; is .(Rounded off to the nearest
integer

[Given : The values of standard enthalpy of formation of SFs(g), S(g)andF(g) are - 1100,
275 and 80 kJ mol ' respectively]

Accepted Answers

309 309.0 309.00

Solution:

SFs(g),S(g) and F(g)

SFs(g) — S(g) +6F(g)

AH = AH(product) — AHg(reactant)
AH® = AH{(S) + 6AH}(F) — AH}(SFy)

= 275 + 6 x 80 — (—1100)
= 1855 kJ mol
Also, AH® = 6AHs_p
AHg p = 2= 309.17 = 309 kJ mol
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18. At 25°C, 50 g of iron reacts with HC1 to form FeCl,. The evolved hydrogen gas expands
against a constant pressure of 1 bar. The work done by the gas during this expansion
is J
(Round off to the Nearest Integer).

[Given : R = 8.314 J mol 'K ! Assume, hydrogen is an ideal gas]
[Atomic mass of Fe is 55.85 u]

Accepted Answers

22182218.02218.00
Solution:
Fe+2HCIl — FeCly + Hy

50

i 50
ssgnoles of Fe reacts with HC'! to form ———moles of H.

50

No. of H, produced =——-moles

Work done = —P,,; x AV
= —AnyRT

50
= — g X 8.314 x 298

= —2218.05 J
Nearest integer is 2218.
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19. The standard enthalpies of formation of Al;O3 and CaO are —1675 k J mol ! and
—635 kJ mol ' respectively.
For the reaction,
3Ca0 + 24l — 3Ca + Al,Os the standard reaction enthalpy, A, H’= kJ (Rounded
off to the Nearest Integer).

Accepted Answers

230 230.0 230.00
Solution:

AH}(Al,03) = —1675 kJ mol ™
AH}(Ca0) = —635 kJ mol '
3Ca0 + 24l — 3Ca + AlyO3

Al and Ca are in its standard state so enthalpy of formation of these elements is zero.

- AH} = AH}(Al,03) — 3AH}(CaO)

AH) = —1675 — 3(—635)
AH? =230 kJ

20. For a given chemical reaction A — B at 300 K the free energy change is
—49.4 kJ mol™ ' and the enthalpy of reaction is 51.4 kJ mol '. The entropy change of
the reaction is J K 'mol ™.

Accepted Answers

336 336.0 336.00
Solution:

AG = —49.4 kJ /mol

AH =514 kJ/mol

AG =AH —-TAS
—49400 = 51400 — 300AS

AS = “3?000800 — 336 J K ‘mol!
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21. If the standard molar enthalpy change for combustion of graphite powder is
—2.48 x 10 kJ mol '. the amount of heat generated on combustion of 1g of graphite
powder in kJ is
(Nearest integer)

Accepted Answers

21 -21.0 -21.00
Solution:

Heat of combustion per mol for 12 g = —2.48 x 10> KJ
For 1 g of graphite :

—2.48 x 102
Heat of combustion = 1—;: —20.66 kJ ~ —21

22. For water A, H = 41kJ mol ' at 373 K and 1 bar pressure. Assuming that water vapour
is an ideal gas the that occupies a much larger volume than liquid water, the internal
energy change during evaporation of wateris ___ kJ mol '.

[Use: R = 8.3 Jmol ‘K]

Accepted Answers

38 38.0 38.00
Solution:

H,0(l) = H,O(g) AH,, = 41 kJ mol

AH = AE + AnyRT
AF is internal energy change
Ang is change in gaseous moles =1 —-0=1

41 = AE+1x83x10"2 x 373

AE ~ (41 — 3) = 38 kJ mol !
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23. 200 mL of 0.2 M HC'1 is mixed with 300 mL of0.1 M NaOH. The molar heat of
neutralization of this reaction is —57.1 kJ. The increase in temperature in °C of the
system on mixing is z x 10~2. The value of x is (Nearest integer)

[Given: Specific heat of water = 4.18 J g~ K ! Density of water = 1.00 g cm 3]
[Assume no volume change on mixing]

Accepted Answers

82 82.0 82.00
Solution:

HCl+ NaOH — NaCl+ HyO
Moles 0.04 0.0. - -

0.01 - 0.03 0.03
Q, Heat released = 0.03 x 57.1 kJ = 1.713 kJ

Q=mxsx AT
s is specific heat

1713 x 1000

AT =
500 x 4.18
T = 82

— 81.96 x 1072 ~ 82 x 102
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24. Data given for the following reaction is as follows:

FeO(s) + C(gmphite) — Fe(s) + CO(g)

A H° 0
Substance (kf] mol 1) (AJSrnollKl)
FeO,) 1266.3 57.49
Clgraphite) 0 5.74
Fes) 0 27.28
CO,) (110.5 197.6

temperature in K at which the reaction becomes spontaneous is
Accepted Answers

964 964.0 964.00

Solution:

FeO(g) + Cigraphiitey — Fey+ CO(y)

A¢H°(reaction) = (0 + (—110.5)) — (—266.3) = 155.8kJ /mol

AS°(reaction) = 27.28 4 197.6 — (57.49 + 5.74) = 224.88 = 63.23
AS°(reaction) = 161.65 J mol 'K !

For spontaneity
AG=AH -TAS (AG =0)

AH =TAS

_ AH  155.8 x 1000
AS  161.65

T = 963.8 K

~ 964 (nearest integer)

[BYJUS
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25. For the reaction
CyHg — CoHy + Hy
the reaction enthalpy, A,H __ k J mol .
[Round off to the Nearest Integer]
[Given : Bond enthalpies in k J mol
C-C:347,C=C: 611,
C-H:414,H-H:436]

Accepted Answers

128 128.0 128.00
Solution:
02H6 — 02H4 + H2

A,H = Sum of bond dissociation energy - Sum of bond formation energy
ArH=(B.E)g +6x(B.E)g y—(B.E)g_g+4x(B.E)g_y+ (B.E)y 4l

AH = 347+ 6 x 414 — (611 + 4 x 414 + 436)
AH = 2831 — 2703
AH = 128 kJ mol™*

BYJU'S
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1. (A) HOCl + H,0, — H30" 4+ Cl= + O,

Choose the correct option.

x) A. H,0, acts as oxidising agent in equations (A) and (B).

x ) B. H20. actas oxidizing and reducing agent respectively in equation
(A) and (B).

v) C. H,0, acts as reducing agent in equations (A) and (B).
x ) D. H>0, acts as reducing and oxidising agent respectively in
equationa (A) and (B).
(A) HOCl + H305 — H30" + Cl™ 4 O,
In this equation, H,O, is reducing chlorine from +1 to —1.

In this equation, H5O, is reducing iodine from 0 to —1.

In (A) reduction of HOC! occurs so it will be a oxidising agent and H>0, will be
a reducing agent.

In (B) reduction of I, occurs so it will be a oxidising agent and H,O, will be a
reducing agent.
Option (c) is correct
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2. Which of the following equation depicts the oxidizing nature of H,O,?

v) A 2" + H,0, +2H* — I, + 2H,0
X ) B. KIO,+ Hy0, — KIO; + HO + O
xX) C. Cly+ H,0, = 2HCl+ 0,

X) D. L+ H,O0,+20H — 2 +2H,0 4+ O,

Equation (a)
21~ —|-H202—|—2H+ — Iy +2H50

In above reaction, H,O, oxidises I~ to I, and itself gets reduced to H,O so,
this reaction depicts oxidising nature of H,O,

In equation (b) iodine gets reduced to +7 to +5 state.

In equation (c) chlorine gets reduced to 0 to -1 state

In equation (d) iodine gets reduced to +0 to -1 state.

Equations in options (b) , (c), (d) depict the reducing nature of H,O,

Option (a) is correct

BYJU'S

The Learning App
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3. Given below are two statements :

Statement | : H,O, can act as both oxidising and reducing agent in basic
medium.

Statement Il : In the hydrogen economy, the energy is transmitted in the form
of dihydrogen.

In the light of the above statement, choose the correct answer from the options
given below:

X A. Both statement | and statement Il are false
X B. Statement | is true but statement Il is false
v) C. Both statement | and statement Il are true

X D. Statement | is false but statement Il is true

(a) H,O, can acts as both oxidising and reducing agent in basic medium.
(1) 2F62+ + H202 — 2F63+ + 20H ~

In this reaction, H,O, acts as oxiding agent.

+7 +4
(ii) 2MnO; + 3H205 — 2MnO; + 30, + 2H,0 + 20H ~
In this reaction, H,O, acts as reducing agent.

(b) The basic principle of hydrogen economy is the transportation and storage
of energy in the form of liquids or gaseous dihydrogen.

Advantage of hydrogen economy is that energy is transmitted in the form of
dihydrogen and not as electric power
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4. An example of a disproportionation reaction is:

X) A oKMnO, — KyMnO,+ MnOy + O,

X) B. 2MnO, +10I~ +16H* — 2Mn?*" + 51, + 8 H,0
v) C. 2CuBr — CuBry + Cu

X ) D. 2NaBr+ Cl, — 2NaCl + Bry
(A) 2KM’I’LO4 — KQM’I’LO4 + M’I’LOQ + 02

-In this reaction, manganese has +7 oxidation state in KMnO,4 and +6 and +4
oxidation states in K;MnO,4 and MnQO- respectively. This indicates
manganese is only getting reduced. So, this reaction is not a disproportionation
reaction.

(B) 2MnO, +10I~ + 16H" — 2Mn?" + 51, + 8H,0
-In this reaction, manganese has +7 oxidation state in MnO, and +2 oxidation
state in the product side.

Thus, in this reaction as well manganese is getting reduced. So, this reaction is
not a disproportionation reaction.

(C) 2CuBr — CuBry + Cu

-In this reaction, copper is +1 in CuBr and +2 oxidation state in CuBry;and
zero oxidation state elemental form. This implies, In this reaction copper is
getting both oxidized as well as reduced. Therefore, this reaction is an
example of a disproportionation reaction.

(D) 2NaBr + Cls — 2NaCl + Brs

In this reaction, sodium is +1 in both the reactant side as well as the product
side. This is just an example of a displacement reaction not

a disproportionation reaction.
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5. In order to oxidise a mixture of one mole of each of
FeC50,, Fes(Cy04)3, FeSO4 and Fes(SO4); in acidic medium, the number of
moles of K MnO, required is :

v) A 5
x) B. 4
x) C. 3
x) D. 15

Change in oxidation state for respective species:
Fe?t — Fe3t + e

Cy,07 — 2C0, + 2e~

MnO; — Mn*" + 5e~

There will be no change in the oxidation state of Fe;(S04)s as F e is already
in the highest oxidation state.

Using equivalence concept:

Neq(KMnOy) = neg[FeC204] + neq[Fez(C204)3] + Neg[FeSO4]
Let n be the number of moles of KMnOy
nxb=(1x3)+(1x6)+(1x1)

on = 10

n=2
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6. Given standard reduction potentials:
Co’t +e” = Co*;E°=+181V
Pb*t +2e~ — PH*T;E° = +1.67V
Ce*t + e — Ce*;E°= +1.61V
Bi** +3¢e~ — Bi; E° = +0.20V

oxidizing power of the species will increase in the order:

X) A Cett < Pott < Bi*t < Co*t
Y) B B3 < et < Pb™ < Cot
X) €. co¥ < cett < Bi*t < Pt

X D. CO3+ < Pb4+ < Ce4+ < B,l-3+

Lower the reduction potential, lower is the tendency of species to get reduced
and hence less oxidizing power.

Standard reduction potential increases in the order:

Bi3t < Ce* < PV < Co3t

Hence the oxidizing power of the species will increase in the same order i.e.
Bi3t < Ce* < PV < Co3*
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B
7. Giventhat Ef . ,=+1.23V;
E%O?;/Soi* = 2,05V
EZ;W/BF = +1.09V
ES ot/ au = T1:4V

The strongest oxidising agent is:

x A pu3t
x) B. o,

v) C. 8,03
x) D. Brsy

8203* is correct

Higher the reduction potential of the species, stronger oxidising power is of the
species.

The standard reduction potential is the highest for 8202* to SOZ’.
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8. Consider the following reduction processes:

Zn?*t +2e” — Zn(
Ca?t +2e~ — Ca(

=076V

s); E°
s); BE°=—-287TV

Mg?*t +2e~ — Mg(s); E° = —2.36 V
Ni** +2e~ — Ni(s); E° = —-0.25V

The reducing power of the metals increases in the order:

X

v

X

X

A.

B.

C.

D.

Ca < Zn < Mg < Ni
Ni< Zn < Mg< Ca
Zn < Mg < Ni < Ca

Ca < Mg < Zn < Ni

Lower the reduction potential , higher is the tendency of the species to get
oxidised and hence better will be reducing power. So, according to the given

data correct order will be:
Ni < Zn < Mg < Ca

9. In the reaction of oxalate with permanganate in acidic medium, the number of

electrons involved in producing one molecule of CO, is:

v

X

X

X

A.

B.

C.

D.

1

10

2

5

The balanced reaction of oxalate with permanganate in an acidic medium is

2KMnOy4 + 5H3C504 + 3H3504 — K2S804 4+ 2MnSO4 + 10C0O;5 4 8H,0

The number of electrons involved in producing one molecule of CO, are :

_ No.of electron involved in balanced reaction 10

1

No.of moles of CO, produced 10

BYJU'S

The Learning App

Copyright © Think and Learn Pvt. Ltd.




[BYJUS

The Learning App

10. lodine reacts with concentrated HNO; to yield Y along with other products.
The oxidation state of iodine in Y, is

v) A 5
x) B. 3
x) C.
x) D. 7

The reaction of lodine with concentrated nitric acid is given by -
I, +10HNOs — 2HIO; + 10NOy + 4H50

The product Y is HIO3

The oxidation state of Y from HIO3 can be found as -

As the hydrogen = +1

And one Oxygen atom = -2

Thus, three oxygen atoms = -6

And for | be it's ‘X’.

So, the oxidation state can be found as
1+z+(-6)=0

1+2—-6=0
r=6—1
=89

11. The correct increasing order of the oxidation states of nitrogen in
NO, N2O, N02 and N203 is:

X A. NO, < NO < NyO3 < N,O
) B. NO<NO< NyOs < NOy
X C. N02<N203<N0<N20

X D. N;O < N;O3 < NO < NO,

Correct order of oxidation state of nitrogen in oxides of nitrogen is following:

+1 +2 +3 +4
NyO < NO < N303 < NO,
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12. The pair in which phosphorus atoms have a formal oxidation state of +3 is :-

X ) A.  Pyrophosphorus and pyrophosphoric acids
v) B. Orthophosphorus and pyrophosphorus acids
x) C. Pyrophosphorus and hypophosphoric acid

x) D. Orthophosphoros and hypophosphoric acids

In oxoacids, phosphorus is tetrahedrally surrounded by other atoms. All these
acids contain atleast one P = O and one P - OH bond. The oxoacids in which
phosphorus has lower oxidation state (less than +5) contain, in addition to P=0
and P-OH bonds, either P-P or P-H bond are present. Here, Orthophosphorus
acid(HsPOs) and pyrophosphorus acid(H4P»Os5) have a formal oxidation state

of +3 on phosphorus atoms.

2.
o * o 0
M ol 5.
P
I- /|\ 1- 1- /l\/|\
HO OH
H I*

1+

Ortho phosphorous acid pyrophosphorous acid

13. The species given below that does NOT show disproportionation reaction is:

X) A. Bro,;
X) B. BroO-
x) C. Bro,
v) D. BrO,

A reaction in which atoms of same element is simultaneously oxidised as well
as reduced is called a disproportionation reaction. In BrO, , Br s in the highest
oxidation state of +7, so it cannot oxidise further. Hence, it cannot show
disproportionation reaction.

BYJU'S

The Learning App

Copyright © Think and Learn Pvt. Ltd.




[BYJUS

The Learning App

14. The correct order of following 3d metal oxides, according to their oxidation
number is:
(a) CrOs
(b) Fes03
(c) MnO,
(d) V205
(e) Cu20

So, the order of oxidation state is
a>d>c>b>e
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15. The oxidation states of ' P’ in H,P,O,, H,P,O5 and H,P,Oq, respectively are:

X) A. 54and3
X) B. 7.5and6
X) C. 6,4and5

v) D. 53and4

Let the oxidation state of P in the above compounds be 'x'. Then, the value of x

for the respective compounds can be calculated as,
H,P,0Or

4+2x—14=0
2x =10
T =+H

H4P205

4+2x—10=0
20 =6
Tz =+3

H4P206

4+2x—-12=0
20 =8
z=+4
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16. In polythionic acid, H»S,O¢(z = 3 to 5) the oxidation state(s) of sulphur is/are :

) A. 0and+5only
X) B. 450nly
X) C. 46only

X ) D. +3and+5only

Polythionic acid is an oxoacid which has a straight chain of sulfur atoms and

has the chemical formula S,,(SOsH), (n > 2)

For H,S,06(xz = 3 to 5), there ae two polythionic acids possible, i.e., trithionic

acid (H»S30¢) and tetrathionic acid (H2S40s)

S —OH

(0] O
+5 +5
H,S.O, HO— § —S'— § —OH
O O
O O
+5 +5
H.S,0, HO— § — S°—8°—
O O

oxidation states of Sulphur are 0 and +5 only.

Therefore, the
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17. Hydrogen peroxide reacts with iodine in basic medium to give:

X ) A. I0;
X) B. 10-
v) C. -

x ) D. 10,

In a basic medium when an lodine solution reacts with Hydrogen peroxide it
gives lodide ions along with water and oxygen. Because of its instability,
hydrogen peroxide easily decomposes either to water or oxygen molecules.
The oxidation state of oxygen in hydrogen peroxide is —1. It can be oxidised to
oxygen or reduced to water or hydroxide ion. In aqueous solution, hydrogen
peroxide differs from pure substance due to the effects of hydrogen bonding
between water and hydrogen peroxide molecules.

The conversion of iodine is due to the oxidizing action of the hydrogen
peroxide. The reaction takes place like:

I, + HyOy +20H™ — 21~ +2H50 + O,
It clearly shows that when iodine is treated with hydrogen peroxide in the basic
medium it gives iodide ions whereas when treated in an acidic medium it gives

iodate ions.

Therefore for the aforesaid question the product of the reactionis 1.

Copyright © Think and Learn Pvt. Ltd.



[BYJUS

The Learning App

18. The reaction of sulphur in alkaline medium is given below:
Ss (s) +a OH~ (ag) — b S? (aq) + ¢ S20% (ag) +d H20 (1)

The value of a is (Integer answer)

Accepted Answers

12 120 12.00
Solution:

16e~ 4+ Sg — 852~

12H,0 + Ss — 45,05 + 24H™" + 16e~

285 + 12H,0 — 852~ 4+ 45,05 +24H*

For balancing in basic medium add an equal number of OH~ thatof H*
2Ss + 12H,0 + 240H~ — 85% + 485,03 + 24H,0

285 + 240H~ — 88% + 48,02 + 12H,0

Ss +120H~ — 45% + 25,05 + 6H,0

Soa=12

19. Dichromate ion is treated with base, the oxidation number of Cr in the product
formed is

Accepted Answers

6 6.0 6.00

Solution:

Cr,02” +20H~ = 2CrO; + H,0
For CrO3~

z+(—2x4)=-2

X=6
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A20.0 mL solution containing 0.2 g impure H,0O, reacts completely with 0.316 g

of KMnQO, in acid solution. The purity of H,O, (in%) is (Nearest integer)
(mol.wt.of H,Oy = 34mole.wt.of. KMnO,4 = 158)

Accepted Answers
85 85.0 85.00

Solution:

The redox change are:
Mn™ + 5e~ — Mn**

O;—>Og—l—2e [Eo2:%

. Megq. of Ho Oy = Meq.of KMnOy

w x 10000  0.316
4 158
2 5

x 1000

WH202 =0.17 g

0.17 x 100
.. % purity of~sample HyOy = 072: 85%
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21. 2MnO, +bCy05 + cH" — zMn?*" + yCO, + zH,0
If the above equation is balanced with integer coefficients, the value of c is ......
(Round off to the nearest Integer)
Accepted Answers
16

Solution:

Writing the half reaction

oxidation half reaction
MnO; — Mn**

balancing oxygen
MnO; — Mn*" + 4H,0

balancing Hydrogen
8H' + MnO; — Mn*" + 4H,0

balancing charge
5e” +8H" + MnO, — Mn*" + 4H,0

Reduction half
C,07 — CO;

Balancing carbon
C,057 — 2CO,

Balancing charge
Cy05 — 2C0; + 2e~

Net equation
16H* + 2MnO, + 5C>,07 — 10CO, + 2Mn?** + 8H,0

So c=16
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22. When 10 mL of an aqueous solution of Fe?* ions was titrated in the presence
of dil H,S0O, using diphenylamine indicator, 15 mLof 0.02 M solution of
K,Cr,0; was required to get the end point. The molarity of the solution
containing Fe?t ionsis  x 1072M. The value of 2z is ___. (Nearest integer)

Accepted Answers
18

Solution:

The reaction involved in the given titration is,
Fe*t + C’rzng — 6Fe*t + 2013t

Balancing the above equation,

6Fe*t + C’rzng +14Ht — Fe*t + Cr¥t + 7H,O

milli~equivalents~of~ Fe?" = milli-equivalents of~K,CryO~
Mx10x1=0.02x15x6

M =0.18=18 x 10 2M
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23. In basic medium, CrO?" oxidises S,0% to form Cr(OH), and SO . How
many mL(nearest integer) of 0.154 M CrOZ’ are required to react with 40.0 mL
of 0.246 M S,05 ?

[Hint : 0.0154 M = 0.154 x 3 N CrO;~ and 0.246 M = 0.246 x 8 N S,0; ]

Accepted Answers

170
Solution:

The reaction is as follows:
8CrO%~ + 35,05 — 6SO2” +8Cr(OH),
The-normality-of 0.154 M CrO; is 0.154 x 3 N.

Similarity,~the~normality~of-~0.246 M SQO? solution-~is 0.246 x 8 V.

NV = N,V
V x0.154 x 3 = 0.246 x 8 x 40
V =170 mL.
8CtOT + 35,07  —» 650+ 8Cr (OH);
+6 +4 12 +3
Oxidation f A
reduction

0.15M ClOi'= 0.154 x 3N CrO7
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24. The oxidation states of transition metal atoms in K,Cr,0;, KMnO, and
K,FeOy,, respectively, are z,y and z. The sum of z,y and z is:

Accepted Answers

19
Solution:

K20T207
2(+1) + 22 +7(—2) =0
z =+6

KMnO4
(+1) +y+4(—2)=0
y=+7

K2F604
2(+1) + 2z +4(-2) =0
z=+6

So, =6
y=1
z==6
Therefore, z +y+ 2 =19
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25. Consider the following equations:
2Fe?t 4+ HyOy — zA + yB
(in basic medium)
2MnO, +6H* +5H,0; — 2'C +y'D + 2'E

(in acidic medium)

The sum of the stoichiometric coefficients z, y, ', y'and 2’ for products
A, B,C, Dand E, respectively, is

Accepted Answers
19

Solution:

[Fe?t — Fe*" +e7] x 2

Hy05 +2e~ — 2HO®

2Fe?t + HyOp — 2Fe’ + 2HO[,

[8H* + MnO, + 5e~ — Mn> + 4H,0] x 2
[H203 — Oy +2H" +2e7] x 5

= 16H* + 2MnO, + 5H,0,

— 2Mn®" + 8H,0 + 504, + 10H "

= 6H" 4+ 2MnO, + 5H0,

— 2Mn*" + 8H0 + 505y

Sox'=2 ¢y=8 /=5
Soz+y+z' +y +2

=2+2+2+8+5

=19
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