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                                        Mole Concept 1.23

                                                        (C) Sulphur atoms in 192 g of (R) 5

                                                        SO 2

                                                        (D) ‘Cl’ in 15 ¥ 10 23 molecules (S) 3

                                                        Cl 2 O [Take N A = 6 ¥ 10 23 ]

                                                        (T) 6

                                                        33. Match the expressions/statements in Column I with

                                                        expressions/Statements in Column II.

                                                        Column I

                                                        Column II

                                                        (No. of moles)

                                                        (A) 1 mole of O 2 (P) Occupies 22.4 L at 1

                                                        atm and 0°C

                                                        (B) 1 mole of SO 2 (Q) Weighs 32 g

                                                        (C) 4 g of He (R) Collection of N A units

                                                        of given substance

                                                        (D) 1 g of H 2 (S) Occupies 12.3 L at 1

                                                        atm and 300 K

                                                        (T) Contains 2 g-atom of

                                                        oxygen

                                                        (Integer type)

                                                        34. KClO 4 can be prepared by Cl 2 and KOH by a series of

                                                        reactions as given below:

                                                        Cl 2 + 2KOH Æ KCl + KClO + H 2 O

                                                        3KClO Æ 2KCl + KClO 3

                                                        4KClO 3 Æ 3KClO 4 + KCl

                                                        If 10 moles of Cl 2 are mixed with 22 moles of KOH,

                                                        calculate total moles of all the substance at the end of

                                                        reaction. (Assuming 100% yield of all the reactions.)

                                                        35. Four identical bottles numbered from 1 to 4 are arbitrarily

                                                        filled with four substances : C 6 H 12 O 6 (Glucose),

                                                        CH 3 COOH (Acetic acid), CH 3 –COCH 3 (Acetone) and

                                                        HCHO (Formaldehyde) (No specific order). Based on

                                                        following information given, identify the substances

                                                        filled.

                                                        Information-I : Percentage of C is same in compounds

                                                        filled in bottles 1, 3, 4 but different in 2.

                                                        Information-II : Vapour density of compound filled

                                                        in bottle 4 = 3 ¥ vapour density of compound filled in

                                                        bottle 1.

                                                        After identifying the substances filled in different bottles,

                                                        arrange them in decreasing order of their molecular

                                                        masses.

                                                        [For example, If molecular mass order is 4 > 3 > 2 >

                                                        1 then answer is 4321]

                                                        [Assuming normal behaviour of all the substances.]

                                                        36. 1000 g of a mixture of Na 2 CO 3 , Na 2 SO 4 and NaOH

                                                        for complete neutralisation requires 511 g of HCl. The

                                                        same mixture when reacted with excess of BaCl 2 solution,

                                                        produced 466 g of white precipitate of BaSO 4 .

                                                        Calculate mass % of NaOH in mixture.

                                                        37. 10.48 g of chloroplatinate salt of diacidic organic base

                                                        was subjected to heating to obtain 3.9 g of white shining

                                                        residue. Molar mass of the organic base is given by

                                                        (a) 1048 (b) 228 (c) 114 (d) 72

                                                        38. Different acid samples are prepared by using H 2 SO 4 ,

                                                        HCl, HNO 3 , H 3 PO 2 and HClO 4 separately or as a mixture.

                                                        Calculate minimum volume of 20% w/v NaOH

                                                        solution required (in mL) to completely neutralise any

                                                        sample which can be prepared if mass of the sample

                                                        cannot exceed 292 g.

                                                        [Round-off answer to nearest integer if required]

                                                        39. Calculate a four-digit number “abcd” from the

                                                        following information.

                                                        ab = Volume of water (in L) required to obtain 3 L

                                                        of 17% w/v AgNO 3 solution from a stock solution of

                                                        AgNO 3 having molarity 3 M.

                                                        cd = Mole percentage of ethane in a mixture of ethane

                                                        and argon having mass fraction of Argon equal to 4 7 .

                                                        [if your answers are 6 and 25 fill 0625]

                                                        40. 10 mL of a gaseous organic compound C x H y O z N p (molar

                                                        mass = 61) is taken in an eudiometry tube and mixed

                                                        with sufficient oxygen gas such that volume becomes

                                                        42.5 mL. On sparking, some contraction was observed.

                                                        On passing the residual gas through alcoholic KOH,

                                                        a contraction of 20 mL was observed. The volume of

                                                        the residual gas is 5 mL. All volumes are measured at

                                                        room temperature and pressure. Calculate the value of

                                                        the four digit number ‘xyzp’.

                                                        41. 10 mL of a mixture of CO (g) and CH 4 (g) was mixed

                                                        with 22 mL of O 2 gas and subjected to sparking. The

                                                        contraction observed when the residual gases are

                                                        passed through alc. KOH is given by x mL. Find x?

                                                        [All volumes are measured at same temperature

                                                        and pressure]

                                                        42. Compositions Solution codes

                                                        (a) 100 g SO 3 and 200 g H 2 SO 4 8

                                                        (b) 80 g SO 3 and 80 g H 2 SO 4 6

                                                        (c) 5 moles SO 3 and 5 moles H 2 SO 4 4

                                                        (d) 6 moles SO 3 and 5 moles H 2 SO 4 2

                                                        Calculate a four-digit number ‘abcd’ which is obtained

                                                        by writing solution codes of above compositions in the

                                                        increasing order of % labelling of above oleum.

                                                        43. Three substances A, B and C can react to form C and D

                                                        as shown below.

                                                        2A + 3B + C Æ 4D + 2E

                                                        If molar masses of A, B, C and D are 40, 30, 20 and

                                                        15 respectively and 570 g of mixture of A, B, and C is

                                                        reacted then calculate maximum mass of E which can

                                                        be obtained (in gram).

                                                        44. If 246 g of a triatomic ideal gas having only one type

                                                        of atoms is found to occupy 44.8 L at 2 atm and 546 K

                                                        then what will be the atomic weight of the element?

                                                        45. 100 mL of 0.2M H 2 SO 4 solution is mixed with 400 mL

                                                        of 0.05M Ba 3 (PO 4 ) 2 . The concentration of [Ba +2 ] ion in

                                                        resulting solution is xM. Find the value of 100 ¥ x?
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                                                    Mole Concept 1.23(C) Sulphur atoms in 192 g of (R) 5SO 2(D) ‘Cl’ in 15 ¥ 10 23 molecules (S) 3Cl 2 O [Take N A = 6 ¥ 10 23 ](T) 633. Match the expressions/statements in Column I withexpressions/Statements in Column II.Column IColumn II(No. of moles)(A) 1 mole of O 2 (P) Occupies 22.4 L at 1atm and 0°C(B) 1 mole of SO 2 (Q) Weighs 32 g(C) 4 g of He (R) Collection of N A unitsof given substance(D) 1 g of H 2 (S) Occupies 12.3 L at 1atm and 300 K(T) Contains 2 g-atom ofoxygen(Integer type)34. KClO 4 can be prepared by Cl 2 and KOH by a series ofreactions as given below:Cl 2 + 2KOH Æ KCl + KClO + H 2 O3KClO Æ 2KCl + KClO 34KClO 3 Æ 3KClO 4 + KClIf 10 moles of Cl 2 are mixed with 22 moles of KOH,calculate total moles of all the substance at the end ofreaction. (Assuming 100% yield of all the reactions.)35. Four identical bottles numbered from 1 to 4 are arbitrarilyfilled with four substances : C 6 H 12 O 6 (Glucose),CH 3 COOH (Acetic acid), CH 3 –COCH 3 (Acetone) andHCHO (Formaldehyde) (No specific order). Based onfollowing information given, identify the substancesfilled.Information-I : Percentage of C is same in compoundsfilled in bottles 1, 3, 4 but different in 2.Information-II : Vapour density of compound filledin bottle 4 = 3 ¥ vapour density of compound filled inbottle 1.After identifying the substances filled in different bottles,arrange them in decreasing order of their molecularmasses.[For example, If molecular mass order is 4 > 3 > 2 >1 then answer is 4321][Assuming normal behaviour of all the substances.]36. 1000 g of a mixture of Na 2 CO 3 , Na 2 SO 4 and NaOHfor complete neutralisation requires 511 g of HCl. Thesame mixture when reacted with excess of BaCl 2 solution,produced 466 g of white precipitate of BaSO 4 .Calculate mass % of NaOH in mixture.37. 10.48 g of chloroplatinate salt of diacidic organic basewas subjected to heating to obtain 3.9 g of white shiningresidue. Molar mass of the organic base is given by(a) 1048 (b) 228 (c) 114 (d) 7238. Different acid samples are prepared by using H 2 SO 4 ,HCl, HNO 3 , H 3 PO 2 and HClO 4 separately or as a mixture.Calculate minimum volume of 20% w/v NaOHsolution required (in mL) to completely neutralise anysample which can be prepared if mass of the samplecannot exceed 292 g.[Round-off answer to nearest integer if required]39. Calculate a four-digit number “abcd” from thefollowing information.ab = Volume of water (in L) required to obtain 3 Lof 17% w/v AgNO 3 solution from a stock solution ofAgNO 3 having molarity 3 M.cd = Mole percentage of ethane in a mixture of ethaneand argon having mass fraction of Argon equal to 4 7 .[if your answers are 6 and 25 fill 0625]40. 10 mL of a gaseous organic compound C x H y O z N p (molarmass = 61) is taken in an eudiometry tube and mixedwith sufficient oxygen gas such that volume becomes42.5 mL. On sparking, some contraction was observed.On passing the residual gas through alcoholic KOH,a contraction of 20 mL was observed. The volume ofthe residual gas is 5 mL. All volumes are measured atroom temperature and pressure. Calculate the value ofthe four digit number ‘xyzp’.41. 10 mL of a mixture of CO (g) and CH 4 (g) was mixedwith 22 mL of O 2 gas and subjected to sparking. Thecontraction observed when the residual gases arepassed through alc. KOH is given by x mL. Find x?[All volumes are measured at same temperatureand pressure]42. Compositions Solution codes(a) 100 g SO 3 and 200 g H 2 SO 4 8(b) 80 g SO 3 and 80 g H 2 SO 4 6(c) 5 moles SO 3 and 5 moles H 2 SO 4 4(d) 6 moles SO 3 and 5 moles H 2 SO 4 2Calculate a four-digit number ‘abcd’ which is obtainedby writing solution codes of above compositions in theincreasing order of % labelling of above oleum.43. Three substances A, B and C can react to form C and Das shown below.2A + 3B + C Æ 4D + 2EIf molar masses of A, B, C and D are 40, 30, 20 and15 respectively and 570 g of mixture of A, B, and C isreacted then calculate maximum mass of E which canbe obtained (in gram).44. If 246 g of a triatomic ideal gas having only one typeof atoms is found to occupy 44.8 L at 2 atm and 546 Kthen what will be the atomic weight of the element?45. 100 mL of 0.2M H 2 SO 4 solution is mixed with 400 mLof 0.05M Ba 3 (PO 4 ) 2 . The concentration of [Ba +2 ] ion inresulting solution is xM. Find the value of 100 ¥ x?
1.24 Physical Chemistry-I for JEE (Main & Advanced)46. Acrylonitrile, C 3 H 3 N, is the starting material for theproduction of a kind of synthetic fibre (acrylies). It canbe made from propylene, C 3 H 6 , by reaction with nitricoxide, NO asC 3 H 6 (g) + NO(g) Æ C 3 H 3 N(g) + H 2 O(g) + N 2 (g) (Unbalanced)How many kilograms acrylonitrile are obtained from420 kg of propylene and excess NO?47. 10 mL gaseous C 4 H x requires exactly 55 mL O 2 forcomplete combustion. What is the value of ‘x’.48. In 1200 g solution, 12 g urea (NH 2 CONH 2 ) is present.If density of the solution is 1.2 g/mL, then the molarityof the solution is xM. Find 10x?49. In the following reactions if initially 100 moles of Awere taken then calculate sum of moles of D and Cafter the reaction.40%A æææÆ 3 B + D50%2BæææÆ 4C50. Calculate the sum of molality and molarity of a pureliquid (molar mass M = 50) having density d = 2 g/mL.51. What would be the maximum volume (in mL) of 3 MHCl solution that can be prepared by using 2 M, 1 LHCl and 5 M, 2 L HCl kept in separate vessels.52. 20 mL of a mixture of C 2 H 6 and C 3 H 8 gases in X : Ymole ratio, is burnt completely by which 52 mL CO 2gas is evolved. If 20 mL of a mixture of CH 4 and C 4 H 10gases in Y : X mole ratio is burnt completely, then whatis the volume (in mL) of CO 2 gas evolved?Previous Years’ Questionsof Jee (Main & advanCed)JEE Main1. How many moles magnesium phosphate, Mg 3 (PO 4 ) 2 ,will contain 0.25 mole of oxygen atoms?[AIEEE 2006](a) 2.5 ¥ 10 –2 (b) 0.02(c) 3.125 ¥ 10 –2 (d) 1.25 ¥ 10 –22. Density of a 2.05 M solution of acetic acid in water is1.02 g/mL. The molality of the solution is[AIEEE 2006](a) 0.44 mol kg –1 (b) 1.14 mol kg –1(c) 3.28 mol kg –1 (d) 2.28 mol kg –13. In the reaction : 2Al(s) + 6HCl (aq) Æ 2 Al 3+ (aq) +6Cl – (aq) + 3H 2 (g) [AIEEE 2007](a) 6 L HCl(aq) is consumed for every 3 L H 2 (g) produced.(b) 33.6 L H 2 (g) produced regardless of temperatureand pressure for every mole Al that reacts.(c) 67.2 L H 2 (g) at STP is produced for every mole Althat reacts.(d) 11.2 L H 2 (g) at STP is produced for every moleHCl(aq) consumed.4. The density (in g mL –1 ) of a 3.6 M sulphuric acid solutionthat is 29 % H 2 SO 4 (molar mass = 98 g mol –1 ) bymass will be [AIEEE 2007](a) 1.64 (b) 1.88 (c) 1.22 (d) 1.455. Amount of oxalic acid present in a solution can be determinedby its titration with KMnO 4 solution in thepresence of H 2 SO 4 . The titration gives unsatisfactoryresult when carried out in the presence of HCl becauseHCl [AIEEE 2008](a) gets oxidised by oxalic acid to chlorine.(b) furnishes H + ions in addition to those from oxalicacid.(c) reduces permanganate to Mn 2+ .(d) oxidises oxalic acid to carbon dioxide and water.6. The mass of potassium dichromate crystals required tooxidise 750 cm 3 of 0.6 M. Mohr’s salt solution is (molarmass = 392) [AIEEE 2011](a) 0.49 g(b) 0.45 g(c) 22.05 g(d) 2.2 g7. The molality of a urea solution in which 0.0100 g ofurea, [(NH 2 ) 2 CO] is added to 0.3000 dm 3 of water atSTP is [AIEEE 2011](a) 5.55 ¥ 10 –4 m (b) 33.3 m(c) 3.33 ¥ 10 –2 m (d) 0.555 m8. The density of a solution prepared by dissolving 120 gof urea (mol. mass = 60 u) in 1000 g of water is 1.15 g/mL. The molarity if this solution is [AIEEE 2012](a) 0.50 M(b) 1.78 M(c) 1.02 M(d) 2.05 M9. The molarity of a solution obtained by mixing 750 mLof 0.5 M HCl with 250 mL of 2 M HCl will be[JEE Main 2013](a) 0.875 M(b) 1.00 M(c) 1.75 M(d) 0.0975 M10. A gaseous hydrocarbon gives 0.72 g of water and 3.08g of CO 2 upon combustion. The empirical formula ofhydrocarbon is [JEE Main 2013](a) C 2 H 4 (b) C 3 H 4(c) C 6 H 5 (d) C 7 H 811. The ratio of masses of oxygen and nitrogen in a particulargaseous mixture is 1 : 4. The ratio of number oftheir molecule is [JEE Main 2014](a) 1 : 4 (b) 1 : 8 (c) 7 : 32 (d) 3 : 16JEE AdvancedSingle Correct Answer Type12. Consider a titration of potassium dichromate solutionwith acidified Mohr’s salt solution using diphenylamineas indicator. The number of moles of Mohr’s saltrequired per mole of dichromate is [IIT JEE 2007](a) 3 (b) 4 (c) 5 (d) 613. Given that the abundance of isotopes 54 Fe, 56 Fe and57 Fe is 5%, 90% and 5% respectively. The atomic massof Fe is [IIT JEE 2009]
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