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                                        Mole Concept 1.21

                                                        (c) Some N 2 (g) will be left after the reaction.

                                                        (d) If NH 3 formed is 85 g then % yield will be 50%.

                                                        13. 500 g of 109% labelled oleum is taken. Which of the

                                                        following statement(s) is/are correct regarding this oleum

                                                        sample?

                                                        (a) The maximum mass of H 2 SO 4 which may be obtained

                                                        from the sample is 509 g.

                                                        (b) When 100 g water is added in it, the sample finally

                                                        contains 545 g H 2 SO 4 and 55 g water.

                                                        (c) When 100 L water is added in it, the approximate

                                                        molarity of H 2 SO 4 solution obtained will be

                                                        0.056M.

                                                        (d) When 20 g water is added to it, the sample finally

                                                        contains 520 g pure H 2 SO 4 .

                                                        14. When taken in an Eudiometer tube operating at room

                                                        temperature and pressure and subjected to complete

                                                        reaction, in which of the following options the contraction

                                                        in volume is greater than or equal to 30% of original

                                                        volume.

                                                        (a) CO(g) and O 2 (g) taken in a molar ratio of 2 : 1.

                                                        (b) 10 mL of CH 4 (g) and 30 mL of O 2 (g).

                                                        (c) N 2 (g) and H 2 (g) taken in a molar ratio of 3 : 1.

                                                        (d) N 2 and H 2 taken in a molar ratio of 1 : 3

                                                        15. Which of the following is/are correct statement(s)?

                                                        (a) For the production of equimolar mixture of CO

                                                        and CO 2 gases, 12 g carbon must be burnt with

                                                        24 g oxygen (assuming 100% yield of reactions).

                                                        (b) Molarity of any aqueous solution will be equal to

                                                        its molality if the volume of solution (in mL) and

                                                        the mass of solvent (in gram) are numerically same.

                                                        (c) Gases behave ideally in the conditions of their

                                                        very low molar volumes and force of attraction

                                                        between them.

                                                        (d) all of the above.

                                                        16. A gaseous organic compound C x H 2y O y (M = 150) was

                                                        burnt with four times the amount of O 2 gas as required

                                                        for complete combustion. The resulting gases when

                                                        cooled to 1 atm pressure and 300 K were found to occupy

                                                        (4.926) L along with 0.9 g of water. Identify the

                                                        correct option(s).

                                                        (a) If 10 mL of organic compounds is taken then oxygen

                                                        taken should be 200 mL.

                                                        (b) Fraction of O by number in the compound is 2 3 .

                                                        (c) The compound should be C 4 H 6 O 3 .

                                                        (d) Percent of H by mass in the compound will be

                                                        100 %.

                                                        15

                                                        17. The sample(s) containing same number of ‘Na’ atom as

                                                        there are ‘Na’ atoms in 5.3 g of Na 2 CO 3 , is/are

                                                        (a) 4 g of NaOH

                                                        (b) 5.85 g of NaCl

                                                        (c) 0.25 mole of Na 2 SO 4

                                                        (d) 5.6 g of Na 3 PO 4

                                                        18. For the following reactions:

                                                        40 %

                                                        I. (NH 4 ) 2 SO 4 +2NaOH æææÆ Na 2 SO 4 +2H 2 O+

                                                        2NH 3

                                                        80%

                                                        II. NH 3 + HCl æææÆ NH 4 Cl

                                                        If 4 g of NaOH is taken then

                                                        (a) produced moles of NH 4 Cl (in II nd reaction) are 1.6

                                                        times of produced moles of Na 2 SO 4 (in reaction I).

                                                        (b) reacting moles of HCl (in reaction II) is 20 %

                                                        lesser than original (NH 4 ) 2 SO 4 moles.

                                                        (c) reacting moles of HCl (in reaction II) is lesser

                                                        than reacting moles NaOH (in reaction I).

                                                        (d) produced mass of NH 4 Cl is 2.71 g.

                                                        19. Choose incorrect options.

                                                        (a) 2 25 ¥ 10 –22 g of Ca(OH) 2 containing 32 amu of O.

                                                        (b) If one atom of an element weighs 1.8 ¥ 10 –22 g,

                                                        then its atomic mass is 108.36.

                                                        (c) 10 g of CaCO 3 contains 0.3 g atom of oxygen.

                                                        (d) Number of atoms in 2 moles of S 8 is greater than

                                                        5.5 moles of SO 2 .

                                                        20. Which of the following is/are correct?

                                                        (a) The density of a gas depends upon pressure and

                                                        temperature.

                                                        (b) The relative density of a gas depends upon pressure

                                                        and temperature.

                                                        (c) The vapour density of a gas depends upon pressure

                                                        and temperature.

                                                        (d) The relative density of SO 3 with respect to oxygen

                                                        is 2.5 at 1 atm and 273 K.

                                                        21. A mixture of H 2 and O 2 having total volume 55 mL is

                                                        sparked in an eudiometry tube and contraction of 45

                                                        mL is observed after cooling. What can be the composition

                                                        of reacting mixture?

                                                        (a) 30 mL H 2 and 25 mL O 2

                                                        (b) 10 mL H 2 and 45 mL O 2

                                                        (c) 40 mL H 2 and 15 mL O 2

                                                        (d) 35 mL H 2 and 20 mL O 2

                                                        22. Which of the following is/are incorrect statement(s)?

                                                        (a) Vapour density of gaseous mixture decreases

                                                        during the progress of

                                                        H 2 (g) + Cl 2 (g) Æ 2HCl(g) reaction.

                                                        (b) 22.4 L of H 2 O at 1 atm and 273 K contains

                                                        6.02 ¥ 10 23 molecules of H 2 O.

                                                        (c) 10 g of 104.5 % labelling oleum sample contains

                                                        2 g of free SO 3 .

                                                        (d) Volume of solution is always equal to the sum of

                                                        volume of solute and solvent.

                                                        23. Choose the correct statement(s).

                                                        (a) The mole is the amount of substance containing

                                                        the same number of chemical units as there are

                                                        atoms in exactly 12 g of 12 C.

                                                        (b) Avoggadro’s number is the number of units in a

                                                        mole.

                                                        (c) The weight of one gram-atom of an element

                                                        means its atomic weight in g.

                                                        (d) One g-atom of each element contains the same

                                                        number of atoms.
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                                                    Mole Concept 1.21(c) Some N 2 (g) will be left after the reaction.(d) If NH 3 formed is 85 g then % yield will be 50%.13. 500 g of 109% labelled oleum is taken. Which of thefollowing statement(s) is/are correct regarding this oleumsample?(a) The maximum mass of H 2 SO 4 which may be obtainedfrom the sample is 509 g.(b) When 100 g water is added in it, the sample finallycontains 545 g H 2 SO 4 and 55 g water.(c) When 100 L water is added in it, the approximatemolarity of H 2 SO 4 solution obtained will be0.056M.(d) When 20 g water is added to it, the sample finallycontains 520 g pure H 2 SO 4 .14. When taken in an Eudiometer tube operating at roomtemperature and pressure and subjected to completereaction, in which of the following options the contractionin volume is greater than or equal to 30% of originalvolume.(a) CO(g) and O 2 (g) taken in a molar ratio of 2 : 1.(b) 10 mL of CH 4 (g) and 30 mL of O 2 (g).(c) N 2 (g) and H 2 (g) taken in a molar ratio of 3 : 1.(d) N 2 and H 2 taken in a molar ratio of 1 : 315. Which of the following is/are correct statement(s)?(a) For the production of equimolar mixture of COand CO 2 gases, 12 g carbon must be burnt with24 g oxygen (assuming 100% yield of reactions).(b) Molarity of any aqueous solution will be equal toits molality if the volume of solution (in mL) andthe mass of solvent (in gram) are numerically same.(c) Gases behave ideally in the conditions of theirvery low molar volumes and force of attractionbetween them.(d) all of the above.16. A gaseous organic compound C x H 2y O y (M = 150) wasburnt with four times the amount of O 2 gas as requiredfor complete combustion. The resulting gases whencooled to 1 atm pressure and 300 K were found to occupy(4.926) L along with 0.9 g of water. Identify thecorrect option(s).(a) If 10 mL of organic compounds is taken then oxygentaken should be 200 mL.(b) Fraction of O by number in the compound is 2 3 .(c) The compound should be C 4 H 6 O 3 .(d) Percent of H by mass in the compound will be100 %.1517. The sample(s) containing same number of ‘Na’ atom asthere are ‘Na’ atoms in 5.3 g of Na 2 CO 3 , is/are(a) 4 g of NaOH(b) 5.85 g of NaCl(c) 0.25 mole of Na 2 SO 4(d) 5.6 g of Na 3 PO 418. For the following reactions:40 %I. (NH 4 ) 2 SO 4 +2NaOH æææÆ Na 2 SO 4 +2H 2 O+2NH 380%II. NH 3 + HCl æææÆ NH 4 ClIf 4 g of NaOH is taken then(a) produced moles of NH 4 Cl (in II nd reaction) are 1.6times of produced moles of Na 2 SO 4 (in reaction I).(b) reacting moles of HCl (in reaction II) is 20 %lesser than original (NH 4 ) 2 SO 4 moles.(c) reacting moles of HCl (in reaction II) is lesserthan reacting moles NaOH (in reaction I).(d) produced mass of NH 4 Cl is 2.71 g.19. Choose incorrect options.(a) 2 25 ¥ 10 –22 g of Ca(OH) 2 containing 32 amu of O.(b) If one atom of an element weighs 1.8 ¥ 10 –22 g,then its atomic mass is 108.36.(c) 10 g of CaCO 3 contains 0.3 g atom of oxygen.(d) Number of atoms in 2 moles of S 8 is greater than5.5 moles of SO 2 .20. Which of the following is/are correct?(a) The density of a gas depends upon pressure andtemperature.(b) The relative density of a gas depends upon pressureand temperature.(c) The vapour density of a gas depends upon pressureand temperature.(d) The relative density of SO 3 with respect to oxygenis 2.5 at 1 atm and 273 K.21. A mixture of H 2 and O 2 having total volume 55 mL issparked in an eudiometry tube and contraction of 45mL is observed after cooling. What can be the compositionof reacting mixture?(a) 30 mL H 2 and 25 mL O 2(b) 10 mL H 2 and 45 mL O 2(c) 40 mL H 2 and 15 mL O 2(d) 35 mL H 2 and 20 mL O 222. Which of the following is/are incorrect statement(s)?(a) Vapour density of gaseous mixture decreasesduring the progress ofH 2 (g) + Cl 2 (g) Æ 2HCl(g) reaction.(b) 22.4 L of H 2 O at 1 atm and 273 K contains6.02 ¥ 10 23 molecules of H 2 O.(c) 10 g of 104.5 % labelling oleum sample contains2 g of free SO 3 .(d) Volume of solution is always equal to the sum ofvolume of solute and solvent.23. Choose the correct statement(s).(a) The mole is the amount of substance containingthe same number of chemical units as there areatoms in exactly 12 g of 12 C.(b) Avoggadro’s number is the number of units in amole.(c) The weight of one gram-atom of an elementmeans its atomic weight in g.(d) One g-atom of each element contains the samenumber of atoms.
1.22 Physical Chemistry-I for JEE (Main & Advanced)24. Select the incorrect statement(s).(a) Mass of 6.022 ¥ 10 25 molecule of SO 3 is 8 kg.(b) Number of oxygen atoms in 4.8 g of O 3 are 18.06¥ 10 23 .(c) Mass of 22.7 mL of C 2 H 6 at 1 . bar pressure and273 K is 30 g.(d) Volume of 51 mg of NH 3 at 1 bar pressure and273 K is 68.1 l.25. Choose the incorrect option(s).(a) 2.25 ¥ 10 -22 g of Ca(OH) 2 containing 32 amu of O.(b) One atom of an element weighs 1.8 ¥ 10 –22 g, thenits atomic mass is 108.36.(c) 10 g of CaCO 3 contains 1 g atom of C.(d) Number of atoms in 2 moles of S 8 is greater than5.5 moles of SO 2 .26. Identify the incorrect statement(s).(a) Molarity of very dilute solution with CCl 4 assolvent is greater than its molality if density ofCCl 4 is 1.6 g/cm 3 .(b) An oleum with labelling 196 ¥ 100 will have178mass % combined SO 3 equal to 160 100%178 ¥ .(c) The value of universal gas constant is (0.0821 ¥0.76) in mm of Hg – m 3 /mole Kelvin.(d) For an all gaseous reaction if volume changesduring reaction at constant temperature and pressurethen vapour density may remain constant.(Column matching)27. A 2 reacts with B 2 in either of the following waysdepending upon supply of B 2 :A 2 + B 2 Æ 2ABA 2 + 3B 2 Æ 2AB 3Also, the products formed may also react with appropriatereactant remaining to form other product. Usingthis information, match composition of the final mixturefor initial amount of reactants.Column I(Initial reactants)(A) 4 moles of A 2 aremixed with 8 molesof B 2Column II(Final Products)(P) None of the reactantis left(B) 2 moles of A 2 are (Q) Product containsof B 2mixed with 5 moles both AB and AB 3(C) 2 moles of A 2 aremixed with 1 molesof B 2(D)(R) One of the reactantis left(S) Equal moles of ABand AB 3 are formed28. Match the expressions/statements in Column I withexpressions/Statements in Column II.Column I Column II(A) 1 mole of O 2 (P) occupies 22.4 L at 1 atmand 0°C(B) 1 mole of SO 2 (Q) weighs 32 g(C) 4 g of He (R) collection of N A smallestexisting independent species(D) 1 g of H 2 (S) occupies 12.3 L at 1 atmand 300 k29. Match the expressions/statements Column–I with expressions/Statementsin Column–II.Column IAtomic massesIsotope-I, Isotope-II,Avg(A) (z – 1), (z + 2), zColumn II% composition ofheavier isotope(P) 33.33 % by moles(B) (z + 1), (z + 3), (z + 2) (Q) 50 % by moles(C) z, 3z, 2z(R) % by mass dependenton z(D) (z –1), (z + 1), z (S) 75 % by mass30. Match the expressions/statements in Column I withexpressions/Statements in Column II.Column IColumn II(A) 1.0 g-ion of Na + (P) 6.02 ¥ 10 24 electron(B) 23.0 g of Na (Q) 7.224 ¥ 10 24 neutron(C) 1.0 g-ion of Mg +2 (R) 6.02 ¥ 10 23 ¥ 2 ¥ 1.6 ¥10 –19 columb charge(D) 24 g of Mg (S) 7.224 ¥ 10 24 proton31. Match the expressions/statements in Column I withexpressions/Statements in Column II.Column IColumn II(A) 0.5 mol of CO 2 (g) (P) Occupy 11.2 L at 1 atmand 273 K(B) 2 g of helium (g) (Q) mass = 24 g(C) 0.5 g molecule ofO 3 (g)(R) total number of atoms= 1.5 ¥ 6.02 ¥ 10 23(D) 4.515 ¥ 10 23 moleculesO 2(S) mass = 22 g of oxygen(g)(T) 3.01 ¥ 10 23 molecules32. Match the expressions/statements in Column I withexpressions/Statements in Column II.Column IColumn II(No. of moles)(A) Oxygen atoms in 0.5 mol (P) 8Ca 3 (PO 4 ) 2(B) Carbon atoms in 89.6 L (Q) 4CH 3 at 1 atm and 273 K.
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