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Bl Exercise-1

Marked Questions may have for Revision Questions.

L 4

OBJECTIVE QUESTIONS

Section (A) : Classical Concept of Equivalent weight/Mass, Equivalent weight,
n-factor and Normality for Acid, Base and Precipitate

A-1.  When Nz is converted into NHz, the equivalent weight of nitrogen will be :
(1) 1.67 (2) 2.67 (3) 3.67 (4) 4.67

A-2. In the ionic equation 2K*BrOs~ + 12H* + 10e-— > Brz2 + 6H20 + 2K*,
the equivalent weight of KBrOs will be :
(1) M/5 (2) M/2 (3) M/6 (4) M/4
(where M = molecular weight of KBrO3s)

A-3. If molecular weight of KMnOg is 'M', then its equivalent weight in acidic medium would be :
1™ (2) M/2 (3) M/5 (4) M/4

A-4.  The equivalent weight of phosphoric acid (HsPOs) in the reaction :
NaOH + H3zPOs — NaH2PO4 + H20

(1) 59 (2) 49 (3) 25 (4) 98
A-5.  The equivalent weight of Mohr's salt, FeSOa4.(NH4)2S04.6H20 is equal to

(1) Its molecular weight (2) Atomic weight

(3) half-its molecular weight (4) one-third its molecular weight

A-6.  Which of the following relations is incorrect for solutions?
(1) 3 N Al2(S04)3 = 0.5 M Al2(SO4)3 (2) 3 M H2S0O4 =6 N H2 SO4
(3) 1 M H3 PO4 = 1/3 N H3aPOa4 (4) 1 M Al2(SO4)3 =6 N Al2(SOa4)3

A-7. 28 NOs + 3As2Ss + 4H20 — > 6As043 + 28NO + 95042 + 8H*.
What will be the equivalent mass of As2S3 in above reaction : (Molecular mass of As2S3 = M)

M M M M
(1) 2 2 4 (3) 24 (4)28
Section (B) : Titration

B-1. How many millilitres of 0.1N H2SOa4 solution will be required for complete reaction with a solution
containing 0.125 g of pure Na2COs3:

(1) 23.6 mL (2) 25.6 mL (3) 26.3 mL (4) 32.6 mL

B-2. If 25 mL of a H2SO4 solution reacts completely with 1.06 g of pure Na2COs, what is the normality of this
acid solution :
(1) 1N (2)0.5N (3)1.8N (4) 0.8 N

B-3. A certain weight of pure CaCOs is made to react completely with 200 mL of a HCI solution to give 224
mL of COz2 gas at STP. The normality of the HCI solution is:
(1) 0.05N (2)0.1N (3)1.0N (4)0.2N

B-4.  Equivalent mass of a bivalent metal is 32.7. Molecular mass of its chloride is :
(1) 68.2 (2) 103.7 (3) 136.4 (4) 166.3
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B-5. 10 mL of 1 N HCl is mixed with 20 mL of 1 M H2SO4 and 30 mL of 1 M NaOH. The resultant solution has

(1) 20 meq of H* ions (2) 20 meq of OH-
(3) 0 meq of H* or OH- (4) 30 milli moles of H*

Section (C) : Equivalent Concept for Redox reactions, KMnOs / K.Cr.07 v/s Reducing
Agents & their Redox Titration

C-1. If equal volumes of 0.1 M KMnOa4 and 0.1 M K2Cr207 solutions are allowed to oxidise Fe?* to Fe3* in acidic
medium, then Fe?* oxidised will be :
(1) more by KMnOa4 (2) more by K2Cr207
(3) equal in both cases (4) cannot be determined.

C-2.  Which of the following solutions will exactly oxidize 25 mL of an acid solution of 0.1 M iron (Il) oxalate:
(1) 25 mL of 0.1 M KMnO4 (2) 25 mL of 0.2 M KMnO4
(3) 25 mL of 0.6 M KMnO4 (4) 15 mL of 0.1 M KMnO4

C-3. Anelement A in a compound ABD has oxidation number —n. It is oxidised by Cr.O72- in acid medium. In
the experiment, 1.68 x 10-3 moles of K2Cr207 were used for 3.36 x 10-2 moles of ABD. The new oxidation
number of A after oxidation is :

1)3 (2)3-n (3)n-3 (4) +n

C-4. Consider the reactions shown below :

H,SO, (a R
Cr0,” (aq) 050, @a) Cr,0;"(aq)

AgNO,(aq) FeSO,(aq) / H'(aq)
X Cr*(aq)
silver chromate (V1)
Zn(s) / H(aq)
Cr (aq)

Which of the following statements is false : [Atomic Mass of Zinc = 65.4]

(1) Silver chromate (VI) has the formula Ag2CrOa.

(2) The minimum mass of zinc required to reduce 0.1 mole of Cr3* to Cr?* is 6.54 g.

(3) The conversion of CrO4%- into Cr207%- is not a redox reaction.

(4) The equation Cr207%- + 14H* + 6Fe?* > 6Fe®* + 2Cr3* + 7H20 correctly describes the reduction of
Cr207%- by acidified FeSOa.

Section (D) : Hydrogen peroxide, Hardness of water, Available chlorine

D-1.  The volume strength of 1.5 N H202 solution is :
(1)4.8V (2)8.4V 3)3V 4)8Vv

D-2.  Find the volume strength of H202 solution prepared by mixing of 250 mL of 3N H202 & 750 mL of 1N
H202 solution :
(1) 15V (2) 84V (3)5.6V 4) 112V

D-3.  Temporary hardness is due to bicarbonates of Mg2* and Ca?*. It is removed by addition of CaO as follows

Ca(HCO3)2 + CaO —2CaCOs + H20
Mass of CaO required to precipitate 2 g CaCOs is :
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1)2g (2) 0.56 g (3)0.28 g (4)1.12 g

D-4. 125 mL of 63% (w/v) H2C204.2H20 solution is made to react with 125 mL of a 40%(w/v) NaOH solution.
The resulting solution is: (ignoring hydrolysis of ions)
(1) neutral (2) acidic (3) strongly acidic (4) alkaline

Bl Exercise-2

Marked Questions may have for Revision Questions.

1. Volume V1 mL of 0.1M K2Cr207 is needed for complete oxidation of 0.678 g N2H4 in acidic medium. The
volume of 0.3 M KMnO4 needed for same oxidation in acidic medium will be:
2 5
(1) dvi () 2 v1 (3) 113 V1 (4) can not be determined
2. In which of the following reactions is there a change in the oxidation number of nitrogen atom:
(1) 2NO2— N20a4 (2) NHs + H20 — > NHa4* + OH-
(3) N20s + H20 — 2HNOs3 (4) None of these
3. In the reaction XHI + yHNO3 — > NO + 12 + H20 :
Q) x=3,y=2 2)x=2,y=3 B)x=6,y=2 (4)x=6,y=1
4, In which of the following reactions, hydrogen is acting as an oxidising agent ?
(1) With iodine to give hydrogen iodide (2) With lithium to give lithium hydride
(3) With nitrogen to give ammonia (4) With sulphur to give hydrogen sulphide
5. The violent reaction between sodium and water is an example of :
(1) Reduction (2) Oxidation (3) Redox reaction (4) Neutralization reaction
6. When SO: is passed through an acidified solution of potassium dichromate, the oxidation state of S
changes from :
(1)+4to0 (2) +4to +2 (3) +4to+6 (4)+6to +4
7. The number of electrons required to balance the following equation,

NOs~+4H*+e-— 2H20 + NO is

(15 (24 33 4)2
8. Which of the following is not a redox reaction ?
(1) CaCOs3 CaO + CO2 (2) O2 + 2H2 2H20
(3) Na+ H20 NaOH + 1/2 Ha (4) MnCls MnCl2 + 1/2 Cl2
9. In which of the following pairs, there is greatest difference in the oxidation number of the under lined
elements?
(1) NO2 and N204 (2) P20s and P4O10 (3) N20 and NO (4) SOz and SOs
10. Which substance serves as reducing agent in the following reaction ?

14H* + Cr2072-+ 3Ni — 2Cr3* + 7H20 + 3Ni2?*

(1) H20 (2) Ni (3) H* (4) Cr207%-
11. M is molecular weight of KMnO4. The equivalent weight of KMnO4 when it is converted into KaMnOa is :
1™ (2) M/3 (3) M/5 (4) MI7
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Which of the following reactions depicts the oxidising property of SOz ?
(1) SO2 + H20 — > H2S0s (2) 2H2S + SO2 — 73S + 2H20
(3) Cl2 + SO2 — > SO2Cl2 (4) 2MNnO4= + 5802 + 2H20 — > 5S04% + 2MnZ+ + 4H*

Nitric oxide acts as a reducing agent in the reaction

(1) 4NHz + 502~ 4NO + 6H20 (2) 2NO + 312 + 4H20 — 2NOs3~ + 61~ + 8H*
(3) 2NO + H2SO3 — 7 N20 + H2S04 (4) 2NO + H2S— N20 + S + H20
+3 +2
In the reaction, 2FeCl,  + H,S—— 2FeCL+ 2HCI+ S
(1) FeCls acts as an oxidizing agent (2) Both H2S and FeCls are oxidized
(3) FeClz is oxidised while H2S is reduced (4) H2S acts as an oxidizing agent

When KMnOg reacts with acidified FeSOa4
(1) Only FeSO04 is oxidised (2) Only KMnOs4 is oxidised
(3) FeSO0s4 is oxidised and KMnOy4 is reduced (4) None of the above

Which of the following is a redox reaction ?

(1) H2S04 with NaOH

(2) In atmosphere, Os from Oz by lightning

(3) Nitrogen oxides from nitrogen and oxygen by lightning
(4) Evaporation of H20

Which of the following elements has least oxidation number ?
(1) Ni(CN)4 (2) Ni(CO)4 (3) Fe20s3 (4) SFe

KMnO4 oxidises oxalic acid in acidic medium. The number of CO2 molecule produced as per the balanced
equation is
(1) 10 (2) 8 (3)6 4)3

A metal ion M3* loses 3 electrons, its oxidation number will be
(1) +3 (2) +6 30 (4) -3

In which of the following, transition metal has zero oxidation state ?
(1) [Fe(CO)s) (2) NH2.NH2 (3) NOCIO4 (4) CrOs

Which statement is not correct ?

(1) Potassium permanganate is a powerful oxidising substance

(2) Potassium permanganate is a weaker oxidising agent than potassium dichromate
(3) Potassium permanganate is a stronger oxidising agent than potassium dichromate
(4) Potassium dichromate oxidised a secondary alcohol into a ketone.

How many litres of Cl2 at STP will be liberated by the oxidation of NaCl with 10 g KMnOa in acidic medium:
(Atomic weight : Mn = 55 and K = 39)

(1) 3.54 (2) 7.08 (3) 1.77 (4) None of these

Which of the following statements is incorrect :

(1) 0.2 moles of KMnOa4 will oxidise one mole of ferrous ions to ferric ions in acidic medium.

(2) 1.5 moles of KMnO4 will oxidise 1 mole of ferrous oxalate to one mole of ferric ion and carbon dioxide
in acidic medium in acidic medium.

(3) 0.6 moles of KMnO4 will oxidise 1 mole of ferrous oxalate to one mole of ferric ion and carbon dioxide
in acidic medium.
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(4) 1 mole of K2Cr207 will oxidise 2 moles of ferrous oxalate to ferric ions and carbon dioxide in acidic
medium.

24, Assertion : A substance which gets reduced can act as an oxidising agent.

Reason : In the reaction, 3CIO-— CIOs+ 2CI-, Cl atom is oxidised as well as reduced.

(1) Both assertion and reason are correct, and the reason is the correct explanation for the assertion
(2) Both assertion and reason are correct, but the reason is not the correct explanation for the assertion
(3) The assertion is incorrect, but the reason is correct

(4) Both are assertion and reason are incorrect

25. Assertion : FesO4 contains iron atoms in two different oxidation numbers.
Reason : Fe?* ions decolourize KMnOg4 solution.
(1) Both assertion and reason are correct, and the reason is the correct explanation for the assertion
(2) Both assertion and reason are correct, but the reason is not the correct explanation for the assertion
(3) The assertion is incorrect, but the reason is correct
(4) Both are assertion and reason are incorrect

26. Assertion : In the reaction, MnO4~ + 5Fe2* + 8H*— > Mn2* + 5Fe3* + 4H20, MnO4~ acts as
oxidising agent.

Reason : In the above reaction, n-factor for MnO; is 5.

(1) Both assertion and reason are correct, and the reason is the correct explanation for the assertion
(2) Both assertion and reason are correct, but the reason is not the correct explanation for the assertion
(3) The assertion is incorrect, but the reason is correct

(4) Both are assertion and reason are incorrect

PART - 1: JEE (MAIN) / AIEEE PROBLEMS (PREVIOUS YEARYS)

OFFLINE JEE-MAIN

2

1. When KMnOs acts as an oxidising agent and ultimately forms Mn 04 , MnO2, Mn203 and Mn?*, then the
number of electrons transferred in each case is : [AIEEE 2002, 3/225]
(1)4,3,1,5 (2)1,5,3,7 (3)1,3,4,5 4)3,57,1

2. What will happen if the solution of potassium chromate reacts with excess amount of nitric acid
(1) Cr reduces in the oxidation state +3 from CrOa4?- [AIEEE 2003, 3/225]

(2) Cr oxidises in the oxidation state +7 from CrO4%-
(3) Cr*3and Cr2072- will be formed.
(4) Cr2072- and H20 will be formed.

3. The oxidation state of chromium in the final product formed by the reaction between Kl and acidified
potassium dichromate solution is : [AIEEE 2005, 3/225]
1)+ 4 2 +6 (3)+2 (4)+3

4. Amount of oxalic acid present in a solution can be determined by its titration with KMnO4 solution in the
presence of H2SOa. The titration gives unsatisfactory result when carried out in the presence of HCI,
because HCI : [AIEEE 2008, 3/105]
(2) furnishes H* ions in addition to those from oxalic acid.
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(2) reduces permanganate to Mn2*,
(3) oxidises oxalic acid to carbon dioxide and water.
(4) gets oxidised by oxalic acid to chlorine.

29.5 mg of an organic compound containing nitrogen was digested according to Kjeldahl's method and
the evolved ammonia was absorbed in 20 mL of 0.1 M HCI solution. The excess of the acid required 15
mL of 0.1 M NaOH solution for complete neutralization. The percentage of nitrogen in the compound is :

[AIEEE 2010, 4/144]
(1) 59.0 (2)47.4 (3) 23.7 (4) 29.5

Consider the following reaction : [JEE Mains-2013, 4/120]
z
XMnOa- + yC2042-+ zH+ - XxMnz2+ + 2yCO2+ 2 H20

The values of x, y and z in the reaction are, respectively :
(1) 5,2 and 16 (2)2,5and 8 (3)2,5and 16 (4)5,2and 8

For the estimation of nitrogen, 1.4 g of an organic compound was digested by Kjeldahl method and the
M

evolved ammonia was absorbed in 60 mL of 10 sulphuric acid. The unreacted acid required 20 mL of
M

10 sodium hydroxide for complete neutralization. The percentage of nitrogen in the compound is :
[JEE(Main) 2014, 4/120]
(1) 6% (2) 10% (3) 3% (4) 5%

ONLINE JEE-MAIN

Hydorgen peroxide acts both as an oxidising and as a reducing agent depending upon the nature of the

reacting species. In which of the following cases H20: acts as a reducing agent in acid medium ?
[JEE(Main) 2014 Online (12-04-14), 4/120]

(1) MnO4~ (2) Cr207% (3) SOz* 4) Kl

Permanent hardness in water cannot be cured by : [JEE(Main) 2015 Online (10-04-15), 4/120]
(1) Treatment with washing soda (2) Boiling
(3) lon exchange method (4) Calgon's method

1.4 g of an organic compound was digested according to Kjeldahl's method and the ammonia evolved
was absorbed in 60 mL of M/10 H2SOa solution. The excess sulphuric acid required 20 mL of M/10 NaOH
solution for neutralization. The percentage of nitrogen in the compound is :

[JEE(Main) 2015 Online (10-04-15), 4/120]
(1) 24 (25 (3) 10 43

The volume of 0.1 N dibasic acid sufficient to neutralize 1 g of a base that furnishes 0.04 mole of OH- in
agueous solution is : [JEE(Main) 2016 Online (10-04-16), 4/120]
(1) 400 mL (2) 600 mL (3) 200 mL (4) 80 mL

PART -1l : JEE (ADVANCED)/IT-JEE PROBLEMS (PREVIOUS YEARYS)

* Marked Questions may have more than one correct option.

1.

The equivalent mass of MnSOa is half its molecular mass when it is converted to : [JEE 1998, 2 M]
(A) Mn203 (B) MnO2 (C) MNO4- (D) MnNO42-

An aqueous solution of 6.3 g of oxalic acid is made upto 250 mL. The volume of 0.1 N NaOH required to
completely neutralise 10 mL of this solution is : [JEE 2001(M), 1/35]

(A) 40 mL (B) 20 mL (C) 10 mL (D) 4 mL
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In basic medium, I- is oxidised by MnOa4-. In this process, I~ changes to : [JEE 2004(S), 3/84]
(A) 103~ (B) I (C) 104~ (D) IO-

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 :
[JEE 2007, 3/162]

(A) 3 (B) 4 (C)5 (D) 6

25 mL of household bleach solution was mixed with 30 mL of 0.50 M Kl and 10 mL of 4N acetic acid. In
the titration of the liberated iodine, 48 mL of 0.25 N Na2S20swas used to reach the end point. The molarity

of the household bleach solution is : [JEE 2012, 3/136]

(A) 0.48 M (B) 0.96 M (C)0.24 M (D) 0.024 M

Bleaching powder contains a salt of an oxoacid as one of its components. The anhydride of that oxoacid
is [JEE 2012, 3/136]

(A) CIO (B) Cl207 (C) ClO2 (D) Cl20s
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PART -1: PRACTICE TEST PAPER

This Section is not meant for classroom discussion. It is being given to promote self-study and self
testing amongst the Resonance students.
Max. Marks : 120 Max. Time : 1 Hr.

Important Instructions

1. Thetestis of 1 hour duration.
2. The Test Booklet consists of 30 questions. The maximum marks are 120.
3. Each question is allotted 4 (four) marks for correct response.
4. Candidates will be awarded marks as stated above in Instructions No. 3 for correct response of each
question.
Y (one fourth) marks will be deducted for indicating incorrect response of each question. No deduction from
the total score will be made if no response is indicated for an item in the answer sheet.
5. There is only one correct response for each question. Filling up more than one response in any question will
be treated as wrong response and marks for wrong response will be deducted accordingly as per instructions
4 above.
1. In the reaction : Na2S203 + 4Cl2 + 5H20 —> Na2S0a4 + H2S04 + 8HCI,
the equivalent weight of Naz Sz Os will be : (M = molecular weight of Na2S203)
(1) M/4 (2) M/8 (3) M/1 (4) M/2
2. In the reaction, 2CuSQO4 + 4Kl —> 2Cuzl2 + I2 + 2K2S04
the equivalent weight of CuSOa4 will be :
(1) 79.75 (2) 159.5 (3) 329 (4) None of these
3. 100 milli moles of dichloroacetic acid (CHCl. COOH) can neutralize how many moles of ammonia to form
ammonium dichloroacetate :
(1) 0.0167 (2)0.1 (3)0.3 (4)0.6
4, The number of moles of ferrous oxalate oxidised by one mole of KMnOy4 in acidic medium is :
(1) 5/2 (2) 2/5 (3) 3/5 (4)5/3
5. How many moles of KMnO4 are needed to oxidise a mixture of 1 mole of each FeSO4 & FeC204 in acidic
medium :
(1) 4/5 (2) 5/4 (3)3/4 (4)5/3
6. 22.7 mL of (N/10) Na2COs solution neutralises 10.2 mL of a dilute H2SO4 solution. The volume of water
that must be added to 400 mL of this H2SO4 solution in order to make it exactly N/10.
(1) 490.2 mL (2) 890.2 mL (3) 90.2 mL (4) 290.2 mL
7. HNO:s oxidises NH4* ions to nitrogen and itself gets reduced to NO2. The moles of HNOs required by 1
mole of (NH4)2SOu4 is :
Q4 25 (3)6 4)2
8. The mass of oxalic acid crystals (H2C204 . 2H20) required to prepare 50 mL of a 0.2 N solution is :
(1)45g (2)6.3g (3)0.63 g (4)045¢g
9. When HNOs is converted into NHs, the equivalent weight of HNOz will be :
(1) M/2 (2) M/1 (3) M/6 (4) M/8
(M = molecular weight of HNO3)
10. In the conversion NH20H —> N20,
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the equivalent weight of NH20H will be :
(1) M/4 (2) M/2 (3) M/5 (4) M/1
(M = molecular weight of NH20H)

11. Number of moles of CaO required to remove hardness from 1000 litre water having 324 ppm of calcium
bicarbonate and 74.5 ppm of potassium chloride is :
(18 (2) 4 (33 4)2

12. A 5.0 cm?® solution of H20:2 liberates 0.508 g of |2 from an acidified Kl solution. The strength of H202
solution in terms of volume strength at STP is :

(1) 2.24V (2)1.12V (3)4.48V (4)8.96V
13. When hypo solution is added to KMnOa solution then

(1) Na2S20s3 is converted to Na2SO4 (2) Na2S20s3 is converted to Na2S40e

(3) KMnOs4 is converted to K2MnOa4 (4) KMnOu4 is converted to MNnSO4
14. Which of the following equations is a balanced one :

(1) 5BiO3- + 22H+ + Mn2+ 5Bi3+ + 7H20 + MnO4-
(2) 5BiO3- + 14H+ + 2Mn2+ 5Biz+ + 7H20 + 2MnO4-
(3) 2BiO3- + 4H+ + Mn2+ 2Biz+ + 2H20 + MnOa4-

(4) 6BiO3- + 12H+ + 3Mn2+ 6Bi3+ + 6H20 + 3MnO4-

15. 10 mL of sulphuric acid solution (specific gravity = 1.84) contains 98% by weight of pure acid. Calculate
the volume of 2 N NaOH solution required to just neutralize the acid.
(1)9.2mL (2) 92 mL (3) 18.4 mL (4)184 mL

16. The equivalent mass of MnSOa is half its molecular mass when it is converted to :
(1) Mn20s3 (2) MnO2 (3) MnO4- (4) MnO4?-

17. An aqueous solution of 6.3 g of oxalic acid dihydrate is made upto 250 mL. The volume of 0.1 N NaOH
required to completely neutralise 10 mL of this solution is :

(1) 40 mL (2) 20 mL (3) 20 mL (4) 4 mL
18. In the reaction H20218 + O3 - water + oxygen, radioactivity will be shown by which of the product :
(1) water (2) oxygen (3) both (1) & (2) (4) none of these
19. 1 mole of how many of the following acids neutralize exactly one mol of NaOH, under required favourable
conditions?
HCI, HNO3, H2S04, H2SO3, H3PO4, H3PO3, H3PO2, H4P20s, H3BO3
Q4 27 (3)8 49
20. Which amongst the following has the highest normality ?
(1) 16.0 g of NaOH in 200 mL of water (2) 1 N oxalic acid
(3) 2 M sulphuric acid (4) 1.5 hydrochloric acid
21. The number of moles of KMnO4 that will be needed to react completely with one mole of ferrous oxalate
[Fe(C204)] in acidic solution is
@1 (2) 2/5 (3) 3/5 (4) 4/5
22. What volume of water should be added to 1600 ml of a 0.205 N solution so that the resulting solution will
be 0.2N?
(1) 40 mL (2) 50 mL (3) 100 mL (4) 20 mL
23. In alkaline medium, KMnO4 reacts as follows (Atomic weights K = 39.09, Mn = 54.94, O = 16.00)

2KMnO4 + 2KOH - 2K2MnO4 + H20 + [O]
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Hence, its equivalent weight is :

(1) 31.6 (2) 63.2 (3) 126.4 (4) 158
24. 0.14 g of a substance when burnt in oxygen yields 0.28 g of oxide. The substance is —
(1) nitrogen (2) carbon (3) sulphur (4) phosphorous
0
et
25. CrOs has structure as showno”” M0
The oxidation number of chromium in the above compound is
(1) 4 (2)5 (3)6 40
26. The normality of orthophosphoric acid having purity of 70% by weight and specific gravity 1.54 is :
(1) 11 N (2) 22N (3) 33N (4) 44 N
27. The normality of mixture obtained by mixing 100 mL of 0.2 M H2S04 and 200 mL of 0.2 M HCl is :
(1) 0.0267 (2) 0.2670 (3) 1.0267 (4) 1.1670
28. The reagent commonly used to determine hardness of water titrimetrically is :
(1) oxalic acid (2) disodium salt of EDTA
(3) sodium citrate (4) sodium thiosulphate

29. 40 mL of 0.05 M solution of sodium sesquicarbonate (Na2COs.NaHCO3.2H:0) is titrated against 0.05 M
HCI. When phenoplhthalein is used as indicator, x mL HCI is used. In a separate titration of same using
methyl orange as indicator, y ml of HCl is used. The value of (y — x) is :

(1) 80 mL (2) 30 mL (3) 120 mL (4) 180 mL
30. In the following reaction 2MnQO4~ + 5H20218 + 6H* > 2Mn2* + 8H20 + 502

The radioactive oxygen will appear in :

(1) H20 (2) O

(3) both (4) above reaction does not take place

Practice Test (IIT-JEE (Main Pattern))
OBJECTIVE RESPONSE SHEET (ORS)

Que. 1 2 3 4 5 6 7 8 9 10
Ans.
Que. 11 12 13 14 15 16 17 18 19 20
Ans.
Que. 21 22 23 24 25 26 27 28 29 30
Ans.

PART - Il : PRACTICE QUESTIONS

1. Oxidation number of Os in OsOa4 :
1 +2 2 +4 (3)+8 (4)+ 10
2. The oxidation number of sulphur in H2S207 is :

1) +2 2 +6 (3)+4 (4)+8
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3. Which of the following is a set of reducing agents ?
(1) HNOs, Fe?* , F2 (2) F, CI-,MnO4 (3) I-, Na, Fe?* (4) Cr207>~, CrO4>, Na
4, Both oxidation and reduction takes place in :
(1) NaBr + HCl — NaCl + HBr (2) HBr + AgNO3z —> AgBr + HNO3
(3) Hz + Br2 —> 2HBr (4) CaO + H2S0O4 —> CaS0a4 + H20
5. MnO?-4 (1 mol) in neutral aqueous medium is disproportionate to :
(1) 2/3 mol of MNO—4 and 1/3 mol MnO2 (2) 1/3 mol of MNO—4 and 2/3 mol MnO2
(3) 1/3 mol of Mn207 and 1/3 mol MnO2 (4) 2/3 mol of Mn207 and 1/3 mol MnOz2
6. Which of the following is not a redox reaction ?
(1) KCN + Fe(CN)2—-> K4 [Fe(CN)g] (2) Rb + H2O —=> RbOH + H2
(3) H202 —> H20+ O (4) Culz—=> Cul + 12
7. Which of the following reaction is balanced ?
(1) MNO4~ + C2042 — > Mn2?* + CO2 (2) AsO4% + MnO4~— > AsO43* + MnO2 + 2H20
(3) Cu + 4HNOs — 7 Cu(NOs3)2 + 2NO2 (4)H2S+HNO3z — ?H20+NO + S
8. In the reaction

As2Ss + X HNO3z — 75 H2S04 + yNO2 + 2 H3AsO4 + 12 H20
the values of x and y are

(1) 40, 40 (2) 10, 10 (3) 30, 30 (4) 20, 20
9. The normality of orthophosphoric acid having purity of 70% by weight and specific gravity 1.54 is :
(1) 11N (2) 22N (3) 33N (4) 44N

10. Normality of 0.3 M H3POa4 solution is :
(1) 0.3N (2)0.4N (3)0.6 N (4)0.9N

11. One gram equimolecular mixture of Na2COsz and NaHCOs is reacted with 0.1 NHCI. The milliliters of 0.1
N HCI required to react completely with the above mixture is :

(1) 15.78 mL (2) 157.8 mL (3) 198.4 mL (4) 295.5 mL
12. Consider the redox reaction 252032 + 12— > S406% + 2 I:

(1) S2032- gets reduced to Sa0e?- (2) S203?- gets oxidised to S40e62-

(3) 12 gets reduced to I- (4) 12 gets oxidised to I-
13. Equivalent weight of chlorine molecule in the equation is :

3Clz+ 6 NaOH — 5 NaCl + NaClOs + 3 H20

(1) 42.6 (2) 35.5 (3) 59.1 (4) 71
e
14. Cr2072— 7 Cr3 +, Eq. wt of Cr207% is
(1) mol. wt./6 (2) mol.wt./3 (3) mol.wt./4 (4) mol.wt./1
15. One mole of acidified K2Cr207 on reaction with excess Kl will liberate ...... mole (s) of Iz
(1)6 21 ©N 4)3
16. Number of moles of K2Cr.07 reduced by 1 mole of Sn?*is

(1) 1/6 ) 1/3 3) 2/3 (4) 1
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17. Which compound decolourises iodine solution ?

(1) H2S04 (2) Naz2S (3) Na2SO4 (4) Naz2S203
18. For neutralisation of one mol of NaOH the mass of 70% H2SO4 required is :

(1)48g¢g (2)704¢g (3)494¢ (4)35¢
19. Which will be the proper alternative in place of A in the following equation.

2Fe®* (ag) + Sn?* (aq) — > 2Fe?*(aq) + A

(1) Sn** (2) Sn3* (3) Sn#* (4) Sn
20. Which of the following reaction is disproportionation ?
(1) 2H2S + SO2 — ? 2H20 + 3S (2) 4P + 3NaOH — > 3H20 + PH3 + 3NaH2PO>
(3)Ca+H, —CaH: (4) All of the above
21. In which of the following metal is reduced (this is not balanced equation) :
(1) [Cr207]%— [CrO4]*- (2) [Fe(CN)e]* — [Fe(CN)s]>
(3) MNOs~—— MnO:2 (4) MnO4> — MnO21!
22. In the reaction Ca(OH)2+H3PO4 — Cas(P0a)2 + H20, the equivalent mass of H20 is : (M molecular
mass)
1) M 2)M/2 (3)M/3 4)M/6
23. When hypo solution is added to KMnOa4 solution then
(1) Na2S20s3 is converted to Na2SO4 (2) Na2S20s3 is converted to Na2S40e
(3) KMnOu4 is converted to K2MnOa (4) KMnOu4 is converted to MNnSO4

B APSP Answers

PART - |
1. ) 2, ) 3. ) 4. (4) 5, 1)
6. (1) 7. 3) 8. ©) 9. (4) 10. ()
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