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1. Match the complexes in Column | with their properties listed in Column Il. Indicate your answer by

darkening the appropriate bubbles of the 4 x 4 matrix given in the ORS.

Column I Column Il
A 05— O+ O p. Redox reaction
B. CrOﬁ +H" —— q. One of the products has trigonal planar structure
C. MnOz+ NOy + H" — r. Dimeric bridged tetrahedral metal ion
D. NO;+ H,SO, + Fe?* — » | s. Disproportionation
(A) A-p; B-q; C-p; D-q, r (B) A-p, s: B-q, r: C-p, r: D-1, s
(C) A-s: B-p: C-p: D-q (D) A-p, s; B-r; C-p, q; D-p, s

[4 marks, -1 for a wrong answer] : Adv 2007 (Paper 2)

ANSWER: D
A-prs B-T, C_pqu D—p,S,
20r0}~ — Cr, 02"
MnO; + NO; +H* — Mn®* + NO; + H,0
NO; + H280, + Fe?t — Fe¥* + NO + 802 + H,0




2. paragraph:
Redox reaction play a pivotal role in chemistry and biology. The values of standard redox potential (Eﬂ]

of two half-cell reactions decide which way the reaction is expected to proceed. A simple example is a

Daniel cell in which zinc goes into solution and copper gets deposited. Given below are a set of half-cell

reactions (acidic medium) along with their E"’(V with respect to normal hydrogen electrode) values.

Using this data obtain the correct explanations to Questions 14-19.

I + 2 — 217 B =054

Cly, + 2~ — 2C1° B =136
Mn*t + e — Mn?* E° = 1.50 Question:

Fe’™ + e — Fe?* Er=0.77

Oz + 4H' 44~ — 2H20 E° =1.23

Sodium fusion extract, obtained from aniline, on treatment with iron (ll) sulphate and H,SQ, in

presence of air gives a prussian blue precipitate. The blue colour is due to the formation of

(A Fe, [Fe(CN)gl, (B) Fe, [Fe(CN)gl,
(©) Fe, [Fe(CN)g), B) pe, [Fe(CN)gl,
[4 marks, -1 for a wrong answer] + Adv 2007 (Paper 2)

ANSWER: A

Na+ C+ N — NaCN
Sodium extract

Fe?' + 6CN~ —» [Fe(CN)gl,

4Fe®"' + 3[Fe (CN)¢)* » Fey [Fe(CN)gla
Prussian blue ppt.




3. Paragraph:

Redox reaction play a pivotal role in chemistry and biology. The values of standard redox potential (Eﬂ]

of two half-cell reactions decide which way the reaction is expected to proceed. A simple example is a

Daniel cell in which zinc goes into solution and copper gets deposited. Given below are a set of half-cell

reactions (acidic medium) along with their E"’(V with respect to normal hydrogen electrode) values.

Using this data obtain the correct explanations to Questions 14-19.

I + 2 — 21 E° =0.54

Cly+ 2 — 201 E° =1.36
Mn** + e~ — Mn?* E° = 1.50 Question:

Fe*t + e= — Fe?* E°=0.77

Oz + 4H' 44~ — 2H20 E° =1.23

While Fe*' is stable, Mn®" is not stable in acid solution because

(A) 5, oxidises Mn®* to Mn** (B) (0, oxidises both Mn>" and Fe*t to Fe**
(C) pe3t oxidises H,O to O, (D) Min®t oxidises H,O to O,
[4 marks, -1 for a wrong answer] « Adv 2007 (Paper 2)

ANSWER: D

[Mn*" + e~ — Mn*'] x 4
2H,0 — 4H' + 05 + 4e

4AMp®* + 2H,0 — 4Mn?* + 4H' 4 Oy
Ey =150-123=027V

E, is+ ve

C




4. Paragraph:
Redox reaction play a pivotal role in chemistry and biology. The values of standard redox potential (E“)

of two half-cell reactions decide which way the reaction is expected to proceed. A simple example is a

Daniel cell in which zinc goes into solution and copper gets deposited. Given below are a set of half-cell

reactions (acidic medium) along with their E“{:V with respect to normal hydrogen electrode) values.

Using this data obtain the correct explanations to Questions 14-19.

Ip + 2¢ — 21 E° =0.54
Clg 4+ 2e— — 2C1- E° =1.36
Mn®t + e~ — Mn2*t FE® = 1.0 Question:
Fe?t + e — Fe?t E° =077

O2+4H" +4e~ — 2H20 E° =1.23

Among the following, identify the correct statement

(A) Chioride ion is oxidised by O (B) Fe2+ is oxidised by iodine
(C) lodide ion is oxidised by chlorine (D) nn2+ is oxidised by chlorine
[4 marks, -1 for a wrong answer] - Adv 2007 (Paper 2)

ANSWER: C

2 +Cly — Is + 2C1

ESy =1.36 —0.54 =0.82V

[

E: . is +wve cell reactions is feasible.

L&

5. Consider a titration of potassium dichromate solution with acidified Mohr's salt solution using

diphenylamine as indicator. The number of moles of Mohr's salt required per mole of dichromate is

(A) 3 (B) 4
(C) 5 (D) 6
[4 marks, -1 for a wrong answer] - Adv 2007 (Paper 2)

AMSWER: D

Mole ratio is reverse of x-factor ratio.

The value of n in the molecular formula Be,, Al,Si505 is
[4 marks, no negative marking] - Adv 2010 (Paper 1)

AMSWER: 3

For Be,Al,Si;O;; n=23

2n+6+24-36=0 n=3

Chemical bonding
Basic application
Il




7. Among the following, the number of elements showing only one non-zero oxidation state is O, Cl, F, N,
P, Sn, Tl, Na, Ti

[4 marks, no negative marking] - Adv 2010 (Paper 2]
ANSWER: 8
F is the most electronegative element which cannot loose electron to other so only —1 Na is alkali metal which can

loose only one electron so |1 Basics of general chemistry Basic understanding |

8. Reaction of Brs with Na»C(Q3 in agueous solution gives sodium bromide and sodium bromate with

evolution of C(Q5 gas. The number of sodium bromide molecules involved in the balanced chemical

equation is

[4 marks, no negative marking] - Adv 2011 (Paper 1)
AMNSWER: 5

Br, is disproportionated in basic medium as

3Brs + 3NaaCO3 — 5NaBr + NaBrO; + 3C04




9. Bleaching powder and bleach solution are produced on a large scale and used in several household

products. The effectiveness of bleach solution is often measured by iodometry.

Question: 25 mL of household solution was mixed with 30 mL of 0.50 M Kl and 10 mL of 4 N acetic

acid. In the titration of the liberated iodine, 48 mL of 0.25 N Nay S;05 was used to reach the end

point. The molarity of the household bleach solution is

(A) 0.48M (B) 9.96M
(©) 9.2am (P 0.024Mm
[4 marks, =1 for a wrong answer] « Adv 2012 (Paper 2)

ANSWER: C

Bleach +2KI — I:+ Products

I + 2Nag 8203 —+ Nas 5404 + 2Nal
MNumber of millimole of hypo = (.25 x 48
= 2% millimole of I,

.-, Number of millimole of I, = % =6

millimole of [, = millimele of bleach

Molarity of bleaching selution

_ _ Millimoles of bleach . & __
— Vol(inmL ) of bleach — 2§ — 0.24




10. Bleaching powder and bleach solution are produced on a large scale and used in several household

products. The effectiveness of bleach solution is often measured by iodometry.

Question: Bleaching powder contains a salt of an oxoacid as one of its components. The anhydride of
that oxoacid is

(A) 1,0 (B) C1,0,
(€ cl0, (D) 1,04

[4 marks, =1 for a wrong answer] + Adv 2012 (Paper 2)
ANSWER: A

Ca(0C1)Cl — Ca?t + —0Cl1 + Cl
-0CI (Hypochlorite ion) is anion of the acid HOCI which on dehydration gives Cl.Q.

2HOC1 — H30 + CL20

M. consider the following list of reagents: Acidified KoCr207 , alkaline

KMnQO4,CuS04, H:O2,Cl2, O3, FeCls, HNO3 and Na2S520s3 . The total number of reagents

that can oxidise agueous iodide to iodine is

[4 marks, no negative marking] - Adv 2014 (Paper 1)

ANSWER: 7

K2>Cra07, CuSOy, HoOs, Cls, O3, FeCly, HNOs

K>Cra07 + THa 504 + KT — 4K3504 + Cra(804), + 312 + TH20
2CuS0, + 4K — Cu,l, + I, + 2K,80,

HyOy +2K1 — Is + 2KOH

Cla +2KI — 2KCIl + I

O3 + 2K + HyO — 2KOH + I, + O,

2FeCly + 2KT — 2FeCly + 12 + 2K Cl

BHNO,; +6KI -+ 6KNO; + 2NO + 4H,0 + 31,

2EMnOy + KT+ HoQ — KIO; 4+ 2Mn0s +2K0OH




12. For the reaction:

13.

I" +ClO; + H3804 = ClI” + HS50; + I,

The correct statement(s) in the balanced equation is/are:

(A) stoichiometric coefficient of HSO, isé6. (B) lodide is oxidized.
[4 marks, -2 for a wrong answer] - Adv 2014 (Paper 1)

AMSWER: A, B, D

The balanced equation is,
ClOg + 61 +6H3504 — 31, +Cl” +6HSO, + 3H,0
Here, in this reaction,

1'1',‘5(_}4 is in one of the products, and by balancing the reaction, we get its stiochiometric coefficient as 6.

Oxidation number of iodine in reactant side is —1 and it is oxidised to fswith( oxidation number in product side.

Fe** is reduced to Fe?" by using
(A) H,0, in presence of NaOH (B) NayO, in water
(€ H,0, in presence of H,50, (D) Na,0, in presence of H,S0,

[4 marks, -2 for a wrong answer] - Adv 2015 (Paper 1)
ANSWER: A, B

In basic medium H, 0O, acts as reducing agent.
NasOs + 2H,0 — 2NaOH + H»04

2Fe’t + H,05 + 20H— — 2Fe’" + 2H,0 + O,




14. When 100 mL of 1.0 M HCI was mixed with 100 mL of 1.0 M NaOH in an insulated beaker at constant

pressure, a temperature increase of 5.7°C was measured for the beaker and its contents (Expt.1).

Because the enthalpy of neutralization of a strong acid with a strong base is a constant

(—ST.QkJmaE‘L) , this experiment could be used to measure the calorimeter constant. In a second
experiment (Expt. 2), 100 mL of 2.0 M acetic acid (K, = 2.0 x 10_5} was mixed with 100 mL of 1.0 M
NaOH (under identical conditions to Expt. 1) where a temperature rise of 5.6°C was measured.
(Consider heat capacity of all solutions as 4.2Jg‘LK‘1 and density of all solutions as 1.[]1:;--1%)5_l )

Enthalpy of dissociation (inkJmo.!‘l} of acetic acid obtained from the Expt. 2 is

(A) 1 o (B) 10.0
(C) 945 (D) 51.4
[4 marks, =1 for a wrong answer] + Adv 2015 (Paper 2)

ANSWER: A

Let the heat capacity of insulated beaker be C.
Mass of agueous content in Expt. 1

— (100 + 100) x 1 = 200g

= Totalheatcapacity = (C + 200 x 4.2) J/K

Moles of acid, base neutralized in Expt. 1= 1 x 0.1 = 0.1
— Heat absorbed in Expt. 1= 0.1 x 57 = 5.7k.J

= 5.7 x 1000 = (C' + 200 x 4.2) x AT

= 5.7 x 1000 = (C + 200 + 4.2) x 5.7

= (C' + 200 x 4.2) = 1000

In Second experiment

Nomcoon = 0.2y yon = 0.1

Total mass of aqueous content = 200 g

— Total heat capacity = (C' + 200 x 4.2) = 1000
— Heat released = 1000 = 5.6 = 5600.J

Overall, only 0.1 mol of C'H 3C'OOH undergo neutralization.

== -&anuiv-ah'zutt'anGfCHRCODH - _gﬁlon

= —56,000J /mol = —56K.J /mol

= ﬂHian:'zr:ﬁanUfCH:tCOOH = h7 — b = ].KJ}‘TTLUI




15. |n a neutral or faintly alkaline solution, & moles of permanganate anion quantitatively oxidize

thiosulphate anions to produce X moles of a sulphur containing product. The magnitude of X is:
[4 marks, no negative marking] « Adv 2016 (Paper 1)

AMSWER: 6

8MnO; + 35,07 + H:0 — 8MnO; + 680; + 20H

Moles of S(Ji' formed from 8 moles of MSO, = 6

16. The order of the oxidation state of the phosphorus atom in H.,PO,, H,PO,, H,PO; and H,P;0; is

(A) 1.PO, > H P05 > H3PO3 > H3PO;, B H.PO; > HyPO, > H, PO, > H, P20

€ H,PO, > H,PO, > H,P,0s > H,PO, P! H,PO, > H,PO, > H,PO, > H,P,0;

[4 marks, =1 for a wrong answer] - Ady 2017 (Paper 2)

ANSWER: A
O
|
HPO, — H{'J/ I‘\"OI-I , oxidation state of P = +5
OH
O O

—P
HPO, — 11(1‘/| |\““~(}|[ : oxidation state of P = +4
OH OH

HPO, — HO | H : oxidauon stale of P = +3

P Hence answer is
HPO, = Ii('J/| \\"ll ; oxidation state of P = +1]
- H

HaPDq = HngOﬁ = H;;PO:{ = H:{PDQ;




17.

18.

To measure the quantity of M nCl, dissolved in an aqueous solution, it was completely converted to

K MnQ, using the reaction,

MnCly + K25208 + H20 — KMnQO4 + H2504 + HCI (equation not balanced). Few drops of
concentrated H Cl were added to this solution and gently warmed. Further, oxalic acid [225mg}] was
added in portions till the colour of the permanganate ion disappeared. What is the quantity of M nCl,

(in mg) present in the initial solution? (Atomic weights in gmol ' : Mn = 55, Cl = 35.5)
[4 marks, no negative marking] - Adv 2018 (Paper 2)
ANSWER: 126
MaCL, +K.S,0, +H.0 - KMnO,+HSO0,+HCl (5,0, + MNO; —H' €O, meqofC20;~ = megof MNO;

amale amole

0.225
90

2 x

—ax 5= a=0.00lmole = 1milimole Massof MnCl, = 1 x [55 + T1] = 126mg

5.00mL of 0.10M oxalic acid solution taken in a conical flask is titrated against NaO H from a

burette using phenolphthalein indicator. The volume of Na( H required for the appearance of

permanent faint pink color is tabulated below for five experiments. What is the concentration, in

molarity, of the Na(O H solution? Exp. No. Vol. of NaOH [mL) 112.5210.539.049.059.0

[4 marks, no negative marking] - Adv 2020 (Paper 1)

AMNSWER: 0.11

True data for Na(OH used volume = 9ml
Milli equivalent of H,C'»(y =Milli equivalent of NaOH

S5x01x2=0xxM=x1

=0.11M

=N

Ir =




19.

20.

21.

Choose the correct statement(s) among the following.
(A) SnCls - 2H -0 is a reducing agent. (B) SnQ, reacts with KOH to form
Ky [Sn(OH)g)
(C) A solution of PbCl, in HCI contains Pb*and (D) The reaction of Pby(, with hot dilute nitric

Cl ions. acid to give Ph(), is a redox reaction.
[4 marks, -2 for a wrong answer] - Adv 2020 (Paper 2)
ANSWER: A, B
(A) Sn?* is a good reducing agent which gets oxidise into Sn**

(B) Amphoteric nature.

(C) PbCly + 201" —+ [PbCL]"

(D) Fbsod{zpampwg) 5 4HN03(GGM_) — PbOy | +2Pb(NO3), + 6H,0

An acidified solution of potassium chromate was layered with an equal volume of amyl alcohol. When

it was shaken after the addition of 1m.L of 3 a blue alcohol layer was obtained. The blue color is due
to the formation of a chromium (V1) compound ' X'. What is the number of oxygen atoms bonded to
chromium through only single bonds in a molecule of X'?

[4 marks, no negative marking] + Adv 2020 (Paper 2)

AMSWER: 4

O

K2CrOy =7 % CrOg peepBiuesctution) O \(I:! 24 O No. of oxygen atom
CrO 5 > I e r\\
O O

bonded with chromium with single bond is (4).

In the chemical reaction between stoichiometric quantities of K MnO, K I in weakly basic solution,
what is the number of moles of [, released for 4 K M n()4 consumed?
[4 marks, no negative marking] + Adv 2020 (Paper 2)

ANSWER: 6

2MnOgumote + 61 — 3log mole + 2MnQs



22. A sample (E.ﬁ g] containing iron is completely dissolved in cold dilute HCI to prepare a 250 mL of
solution. Titration of 25.0 mL of this solution requires 12.5 mL of 0.03MKMn(Q, solution to reach
the end point. Number of moles of Fez_ present in 250 ml solution is xx x 1[}—2 (consider complete
dissolution of FeCls, ). The amount of iron present in the sample is y% by weight.

(Assume: KMn(Q, reacts only with Fe®™ in the solution Use: Molar mass of iron as 56 g mol 1)
The value of y is
[4 marks, no negative marking] - Adv 2021 (Paper 2)

AMSWER: 18.75

Moles of Fe’' presentin 250ml solution = z x 10 2

Moles of F'e®! presentin 25ml solution = z x 10 *mole
At equivalence point

eq. of Fe?' = eq. of K MnO,

(Moles) 2 x (vf) g2 = (Moles) 0, % (V) gm0,
e x10 0 x1=0.08x125%102%5

x = 1.876mole

Moles of F'e>" presentin 250ml solution — 1.875 x 10 2
Mass of Fe' present in 250ml solution

= 1.875 x 10~ % x 56gm

= 1.05gm

1.05
Oth:'[:y) = H x* 100

= 18.75




23. A sample (E.ﬁ g] containing iron is completely dissolved in cold dilute HCI to prepare a 250 mL of
solution. Titration of 25.0 mL of this solution requires 12.5 mL of 0.03MKMn(Q, solution to reach
the end point. Number of moles of Fez_ present in 250 mL solution is x x 1[}—2 (consider complete
dissolution of FeCls ). The amount of iron present in the sample is }r% by weight.

(Assume: KMnQ, reacts only with Fe?" in the solution Use: Molar mass of iron as 56 g mol 1)
The value of x is
[4 marks, no negative marking] - Adv 2021 (Paper 2)

AMSWER: 1.875

Males of Fe?! present in 250m! solution = ¢ x 10 2

Moles of Fe®! present in 25m/ solution = z x 10 *mole

At equivalence point

eq. of Fe2' = eq. of K MnO;

(Moles) i x (vf) g = (Moles) g0, * (V) gm0,
ex102x1=0.03x125x10"*x5

r = 1.87bmole

Moles of Fe*! present in 250mi solution = 1.875 x 102
Mass of Fe2' present in 250ml solution

= 1.875 x 102 x 56gm

= 1.05gm

1.05
Oth:'[:y) = H x 100

= 18.75




24. consider the following molecules : BryOg, F,0, HyS8,04, Hy S50, and C30,. Count the number of

atoms existing in their zero oxidation state in each molecule. Their sum is

[4 marks, no negative marking] « Adv 2023 (Paper 2)

AMSWER: 6

The oxidation number of an atom is zero in a neutral substance that contains atoms of only one element. When
same atoms are connected, there is no electronegativity difference, hence, no exchange of electrons. Hence, they

have zero oxidation states. The structures of the given molecules are shown below with their oxidation states.

O O O

|
O=Br—Br—Br=0

|
O O O

-1 +2 -1

F—O—F
O O
[

HO—ﬁ—S—S—ﬁ—OH
O O




O O

S0 0 o s
?—S—S—S—ﬁ—
O O
+2 0 2

O=C=C=C=0

Total atom with zero oxidation number state are §§ .

H-0 OH

25. H,S (5 moles) reacts completely with acidified aqueous potassium permanganate solution. In this
reaction, the number of moles of water produced is x, and the number of moles of electrons involved
is y. The value of (z + y) is
[4 marks, no negative marking] - Adv 2023 (Paper 2)

ANSWER: 18

KMnOy —% Mn*

§-2 — 80

The number of electrons involved per molecule is called n-factor.

n-factor of KMnOy = 5

n-factor of § 2 (Hy8) =2

Moles x n — factor = numberofequivalents

(nxMno, X 8) = (5 x 2)m,s

SO MK M0, = 2

S2KMnQO, + 3H,80, + 5H,5 — K,80, + 2MnSO, + 55 + 8H,0
Mumber of moles of water produced = 8

Number of moles of electrons involved = 10

Sa=80=10=>(x+y) =18




26.

27.

28.

At room temperature, disproportionation of an aqueous solution of in situ generated nitrous acid

(HNO,) gives the species

(A) 1,0+, NO; and NO B) 11,0, NO;~and NO,

(©) 1,0+, NO~and NO, D) 4,0+, NO;~and N»O

[4 marks, -1for a wrong answer] - Adv 2024 (Paper 1)

AMSWER: A

3HNO,(aq) = HsO* + NO; + 2NO

In a metal deficient oxide sample, M, Y>0, ( M and Y are metals), M is present in both +2 and +3
oxidation states and Y is in +3 oxidation state. If the fraction of M2 ions present in M is %, the value

of X is

(A) 0.25 (B) 0.33
(C) 0.67 (D) 0.75

[4 marks, =1 for a wrong answer] « Adv 2024 (Paper 2)

ANSWER: D

Average oxidation state of M = % x 2 4 % w3 = +§

For I\-‘IngYq
=xx+3x24+4-2)=0

0| Go gl co

=

= .75

One of the products formed from the reaction of permanganate ion with iodide ion in neutral aqueous

medium is
(A) I, (B) 10;
() 10; () 105

[4 marks, =1 for a wrong answer] - Adv 2025 (Paper 1)

AMSWER: B

Neutral solution

I~ 4 2Mn07 + By T, onin(); 4 05+ 20 H



Answer key

1.D
7.8

13. A, B
19. A, B
25. 18

2. A
8.5
14. A
20. 4
26. A

3.D
9.C
15. 6
21.6
27.D

4.C

10. A

16. A
22.18.75
28.B

5.D
n7

17. 126
23. 1.875

6.3

12. A, B, D
18. 0.11
24. 6



