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                                        Mole Concept 1.13

                                                        [Given: Density of liquid H 2 O 2 = 5.1 ¥ 10 –3 g/mL;

                                                        Density of liquid H 2 O = 1 g / mL]

                                                        (a) 2 (b) 5 (c) 3.5 (d) 4.2

                                                        3. A sample of Mg 3 (PO 4 ) 2 contains 72 g Mg in the sample.

                                                        Calculate the number of g molecule of oxygen in

                                                        the sample.

                                                        (a) 2 (b) 3 (c) 3.5 (d) 4

                                                        4. What mass (in gram) of Na 2 SO 4 would contain the same

                                                        number of total ions as present in 930 g of Ca 3 (PO 4 ) 2 ?

                                                        (a) 710 (b) 800 (c) 200 (d) 500

                                                        5. A sample of Cl contains 80% Cl 35 and 20% Cl 37 isotopes.

                                                        The average number of neutrons per atom is

                                                        (a) 18.4 (b) 19.4 (c) 35.4 (d) 20.4

                                                        6. A sample of K 2 SO 4 . Al 2 (SO 4 ) 3 . 24 H 2 O contains 6.4 kg

                                                        oxygen. Calculate mass of sulphur (in gram) in same

                                                        sample.

                                                        (a) 1280 (b) 1000 (c) 128 (d) 12.8

                                                        7. A 448 L vessel contains O 2 (g) and CO 2 (g) in 2 : 3 ratio

                                                        at 1 atm and 0°C. Calculate the number of moles of

                                                        CO 2 (g) present in the vessel.

                                                        (a) 12 (b) 1.1 (c) 1.2 (d) 120

                                                        8. Find the value of ‘x’, if hydrated salt A 2 SO 4 . xH 2 O

                                                        undergoes 45% loss in mass on heating and becomes

                                                        anhydrous (where atomic weight of ‘A’ is 7).

                                                        (a) 8 (b) 9 (c) 10 (d) 5

                                                        9. Calculate the volume of Cl 2 gas (in mL) liberated at 1

                                                        atm and 273 K when 1.74 g MnO 2 reacts with 2.19 g

                                                        HCl according to the following reaction with % yield

                                                        40:

                                                        MnO 2 + HCl æÆ MnCl 2 + Cl 2 + H 2 O

                                                        (a) 336 mL (b) 112 mL (c) 134.4 mL (d) 44.8 mL

                                                        10. Calculate the mass % of CaCO 3 in the 103 g mixture

                                                        containing CaCO 3 and Na 2 CO 3 , which produces 24 L

                                                        of CO 2 at 1 atm and 300 K with excess of HCl.

                                                        [Given : R = 0.08 atm. lit / mol/ K]

                                                        (a) 50 % (b) 48.5 % (c) 53 % (d) 40 %

                                                        11. Calculate the mass of HCl (in g) produced if 2 g H 2 is

                                                        mixed with 71 g Cl 2 .

                                                        H 2 + Cl 2 æÆ 2HCl

                                                        (a) 35.5 (b) 72 (c) 36.5 (d) 73

                                                        12. Select the correct statement(s):

                                                        (a) Number of oxygen atoms are same in 1 g O 2 and

                                                        1 g O 3 .

                                                        (b) 1 g molecule of any substance contains equal

                                                        number of atoms.

                                                        (c) Reactant having minimum number of moles, acts

                                                        as limiting reagent.

                                                        (d) During a chemical reaction total number of moles

                                                        may increase or constant.

                                                        13. Calculate the volume (in mL) of NO 2 at 1 atm and 273

                                                        K obtained by treating 12.7 g of Cu with excess of concentrated

                                                        nitric acid from the following reaction:

                                                        Cu(s) + HNO 3 (aq) æÆ Cu(NO 3 ) 2 (aq) + H 2 O (l) + NO 2

                                                        (a) 8960 (b) 896 (c) 89.3 (d) 6900

                                                        14. X is molecular substance containing 21 atoms of carbon

                                                        per molecule. The weight % of C in X is 50.4%.

                                                        What is the molecular weight of X in amu?

                                                        (a) 500 (b) 200 (c) 300 (d) 400

                                                        15. Calculate pressure (in atm) exerted by gas at 27°C,

                                                        which is produced by the complete decomposition of

                                                        162.5 g of FeCl 3 in 0.0821 L container according to the

                                                        following reaction: (Assume volume occupied by the

                                                        solid substances is negligible.)

                                                        FeCl 3 (s) æÆ FeCl 2 (s) + Cl 2 (g)

                                                        (a) 250 (b) 150 (c) 15 (d) 300

                                                        16. A term ‘P’ is defined as

                                                        P = 294 ¥ (Ratio of masses of Al 2 (SO 4 ) 3 and H 2 SO 4 in

                                                        g each containing 96 g of sulphur).

                                                        Calculate P.

                                                        (a) 342 (b) 294 (c) 684 (d) 171

                                                        17. Calculate molality(m) of pure water if its density is

                                                        0.936 g/mL.

                                                        (a) 50 (b) 55.56 (c) 57.56 (d) 56.56

                                                        18. The volume (in mL) of 0.5 M NaOH required for the

                                                        complete reaction with 150 mL of 1.5M H 3 PO 3 solution

                                                        is

                                                        (a) 1350 (b) 900 (c) 1250 (d) 1150

                                                        19. For the reaction,

                                                        AlCl 3 + NaOH æÆ Al(OH) 3 + NaCl

                                                        if initially, 1 mole of each reactant is taken, then the

                                                        number of moles of AlCl 3 remaining after the completion

                                                        of reaction is

                                                        1

                                                        (a) 1

                                                        (b)

                                                        3

                                                        2

                                                        (c)

                                                        (d) None of these

                                                        3

                                                        20. A mixture of CaCO 3 and CaO on heating gives off

                                                        22.4 L of CO 2 gas at 273 K and 1 atm. If the same mass

                                                        of mixture when treated with HCl required 219 g of

                                                        HCl for complete reaction, then the mole % of CaCO 3

                                                        in the mixture is

                                                        (a) 50% (b) 33.33%

                                                        (c) 25%

                                                        (d) None of these

                                                        21. The relative density of a mixture of CO 2 (g) and H 2 O (g)

                                                        w.r.t. gaseous hydrogen atoms is 30. The molecular %

                                                        of the CO 2 is

                                                        600

                                                        2400

                                                        (a)

                                                        (b)

                                                        13

                                                        13 %

                                                        1200

                                                        (c)

                                                        (d) None of these

                                                        13

                                                        22. Molar mass of electron is nearly (N A = 6 ¥ 10 23 )

                                                        (a) 9.1 ¥ 10 –31 kg mol –1 (b) 9.1 ¥ 10 –31 g mol –1

                                                        (c) 54.6 ¥ 10 –8 g mol –1 (d) 54.6 ¥ 10 –8 kg mol –1

                                                        23. Calculate the number of moles of compound (KH-

                                                        C 2 O 4 ) 0.95· H 2 C 2 O 4 in its pure sample if sample contains

                                                        4 moles of oxygen atoms.

                                                        (a) 0.5 (b) 0.5 ¥ 0.95

                                                        4

                                                        4

                                                        (c)

                                                        (d)

                                                        (4 + 0.95 ¥ 4) 0.95
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                                                    Mole Concept 1.13[Given: Density of liquid H 2 O 2 = 5.1 ¥ 10 –3 g/mL;Density of liquid H 2 O = 1 g / mL](a) 2 (b) 5 (c) 3.5 (d) 4.23. A sample of Mg 3 (PO 4 ) 2 contains 72 g Mg in the sample.Calculate the number of g molecule of oxygen inthe sample.(a) 2 (b) 3 (c) 3.5 (d) 44. What mass (in gram) of Na 2 SO 4 would contain the samenumber of total ions as present in 930 g of Ca 3 (PO 4 ) 2 ?(a) 710 (b) 800 (c) 200 (d) 5005. A sample of Cl contains 80% Cl 35 and 20% Cl 37 isotopes.The average number of neutrons per atom is(a) 18.4 (b) 19.4 (c) 35.4 (d) 20.46. A sample of K 2 SO 4 . Al 2 (SO 4 ) 3 . 24 H 2 O contains 6.4 kgoxygen. Calculate mass of sulphur (in gram) in samesample.(a) 1280 (b) 1000 (c) 128 (d) 12.87. A 448 L vessel contains O 2 (g) and CO 2 (g) in 2 : 3 ratioat 1 atm and 0°C. Calculate the number of moles ofCO 2 (g) present in the vessel.(a) 12 (b) 1.1 (c) 1.2 (d) 1208. Find the value of ‘x’, if hydrated salt A 2 SO 4 . xH 2 Oundergoes 45% loss in mass on heating and becomesanhydrous (where atomic weight of ‘A’ is 7).(a) 8 (b) 9 (c) 10 (d) 59. Calculate the volume of Cl 2 gas (in mL) liberated at 1atm and 273 K when 1.74 g MnO 2 reacts with 2.19 gHCl according to the following reaction with % yield40:MnO 2 + HCl æÆ MnCl 2 + Cl 2 + H 2 O(a) 336 mL (b) 112 mL (c) 134.4 mL (d) 44.8 mL10. Calculate the mass % of CaCO 3 in the 103 g mixturecontaining CaCO 3 and Na 2 CO 3 , which produces 24 Lof CO 2 at 1 atm and 300 K with excess of HCl.[Given : R = 0.08 atm. lit / mol/ K](a) 50 % (b) 48.5 % (c) 53 % (d) 40 %11. Calculate the mass of HCl (in g) produced if 2 g H 2 ismixed with 71 g Cl 2 .H 2 + Cl 2 æÆ 2HCl(a) 35.5 (b) 72 (c) 36.5 (d) 7312. Select the correct statement(s):(a) Number of oxygen atoms are same in 1 g O 2 and1 g O 3 .(b) 1 g molecule of any substance contains equalnumber of atoms.(c) Reactant having minimum number of moles, actsas limiting reagent.(d) During a chemical reaction total number of molesmay increase or constant.13. Calculate the volume (in mL) of NO 2 at 1 atm and 273K obtained by treating 12.7 g of Cu with excess of concentratednitric acid from the following reaction:Cu(s) + HNO 3 (aq) æÆ Cu(NO 3 ) 2 (aq) + H 2 O (l) + NO 2(a) 8960 (b) 896 (c) 89.3 (d) 690014. X is molecular substance containing 21 atoms of carbonper molecule. The weight % of C in X is 50.4%.What is the molecular weight of X in amu?(a) 500 (b) 200 (c) 300 (d) 40015. Calculate pressure (in atm) exerted by gas at 27°C,which is produced by the complete decomposition of162.5 g of FeCl 3 in 0.0821 L container according to thefollowing reaction: (Assume volume occupied by thesolid substances is negligible.)FeCl 3 (s) æÆ FeCl 2 (s) + Cl 2 (g)(a) 250 (b) 150 (c) 15 (d) 30016. A term ‘P’ is defined asP = 294 ¥ (Ratio of masses of Al 2 (SO 4 ) 3 and H 2 SO 4 ing each containing 96 g of sulphur).Calculate P.(a) 342 (b) 294 (c) 684 (d) 17117. Calculate molality(m) of pure water if its density is0.936 g/mL.(a) 50 (b) 55.56 (c) 57.56 (d) 56.5618. The volume (in mL) of 0.5 M NaOH required for thecomplete reaction with 150 mL of 1.5M H 3 PO 3 solutionis(a) 1350 (b) 900 (c) 1250 (d) 115019. For the reaction,AlCl 3 + NaOH æÆ Al(OH) 3 + NaClif initially, 1 mole of each reactant is taken, then thenumber of moles of AlCl 3 remaining after the completionof reaction is1(a) 1(b)32(c)(d) None of these320. A mixture of CaCO 3 and CaO on heating gives off22.4 L of CO 2 gas at 273 K and 1 atm. If the same massof mixture when treated with HCl required 219 g ofHCl for complete reaction, then the mole % of CaCO 3in the mixture is(a) 50% (b) 33.33%(c) 25%(d) None of these21. The relative density of a mixture of CO 2 (g) and H 2 O (g)w.r.t. gaseous hydrogen atoms is 30. The molecular %of the CO 2 is6002400(a)(b)1313 %1200(c)(d) None of these1322. Molar mass of electron is nearly (N A = 6 ¥ 10 23 )(a) 9.1 ¥ 10 –31 kg mol –1 (b) 9.1 ¥ 10 –31 g mol –1(c) 54.6 ¥ 10 –8 g mol –1 (d) 54.6 ¥ 10 –8 kg mol –123. Calculate the number of moles of compound (KH-C 2 O 4 ) 0.95· H 2 C 2 O 4 in its pure sample if sample contains4 moles of oxygen atoms.(a) 0.5 (b) 0.5 ¥ 0.9544(c)(d)(4 + 0.95 ¥ 4) 0.95
1.14 Physical Chemistry-I for JEE (Main & Advanced)24. What is the relationship between mole fraction of of asolute (X A ) and its molality (m). If molar mass of solventis 100. (g/mol).(a)(c)( X A)10(1 - X )A10(1 - X A)( X )A(b)(d)( X A)100 (1 - X )10( X A)(1 - X )25. 100 mL of 0.1 M ammonium phosphite solution ismixed with 200 mL of 0.2 M sodium pyrophosphatesolution. Assuming complete dissociation of each saltand no reaction occurs between the ions produced, calculatethe concentration of total positive ions in millimolesper litre.(a) 600 (b) 200 (c) 500 (d) 6026. A mixture of C 2 H 4 , CO and N 2 gases having total pressure250 mm of Hg in which 250 mm Hg of O 2 is addedat 27°C and then sparked. After the system is broughtto the original temperature, the total pressure becomes370 mm of Hg. If the partial pressure of CO 2 is 200 mmof Hg, then calculate the sum of initial pressure of COand O 2 in mm of Hg before the sparkingGiven : At 27°C aqueous tension is 20 mm of Hg.(a) 100 (b) 200 (c) 300 (d) 35027. Human lungs can absorb 8 g O 2 per hour by respiration.If all oxygen atoms are converted to carbohydrates(C 6 H 12 O 6 ), how long will it take to produce 180g C 6 H 12 O 6 ?(a) 8 hr (b) 12 hr (c) 10 hr (d) 6 hr28. If in a sample of oleum, mole fraction of SO 3 is 0.5,label the oleum sample.(a) 109 % (b) 110.11 %(c) 104.5 % (d) 114.2229. Manganese oxide (MnO 2 ) is heated in a stream of hydrogento give water and new oxide Mn x O y . If 17.4 g ofMnO 2 produces 12.6 g of Mn x O y then y : x will be1 35(a) 1 (b) (c) (d)2 2230. A pure sample of an element ‘E’ is cut by knife intoperfect cubes. If 7.5 ¥ 10 22 atoms are present in onesuch cube and ‘a’ is edge length of cube in cm, thenwhat will be the value of a 6 (in cm 6 )?[Given : Atomic mass of E = 32, N A = 6 ¥ 10 23 , Densityof element = 4/3 g/cm 3 ](a) 9 (b) 4 (c) 16 (d) 2531. Which of the following option(s) is incorrect?[Take H 2 O to be solvent in every case and solute iscompletely soluble](a) If mass fraction of CaBr 2 and H 2 O are same thenmolality of CaBr 2 is 5 m.(b) If equal moles of NaCl and H 2 O are taken thenmolality of NaCl is 55.55 m.(c) If in place of NaCl we use NaBr as solute in option(2) then molality of NaCl changes.(d) If mole fraction of NaCl is same as that of H 2 Othen molality of NaCl will be 55.55 m.AA32. One of the major uses of H 2 O 2 is for artificial respiration.It is stored in cylinder of 3 L capacity completelyfilled with H 2 O 2 solution of ‘44.8 V’. In a hospital, patientunder artificial respiration takes 200 mL O 2 permin at 1 atm at 273 K for 2.8 hours from cylinder.[Assume volume of solution and rate of decompositionremain constant.]Then which of the following statements is incorrect?(a) Initial moles of H 2 O 2 in a cylinder are 12.(b) Volume of oxygen used for respiration is 33.6 L.(c) Volume strength of H 2 O 2 left in solution is 11.2 V.(d) Volume strength of H 2 O 2 left in solution is 33.6 V.33. Two gases N 2 and H 2 are allowed to react completely toform mixture of N 2 H 2 (l) and N 2 H 4 (g) leaving no reactants.Formation of N 2 H 2 (l) does not create any energychange whereas formation of 1 mL N 2 H 4 (g) absorbs 2 Jenergy. Ratio of volume contraction to energy change(in mL / Joule) when 30 mL N 2 and 40 mL H 2 reactunder similar conditions of temperature and pressure.(a) 3mL /J (b) 5mL /J(c) 6mL /J(d) None of these34. 150 mL mixture of CO and CO 2 is passed through atube containing excess of red hot charcoal. The volumebecomes 200 mL due to reaction.CO 2 (g) + C(s) æÆ 2CO (g)Select the correct statement(s).(a) Mole percent of CO 2 in the original mixture is 50.(b) Mole fraction of CO in the original mixture is 0.56.(c) Original mixture contains 50 mL of CO 2 .(d) Original mixture contain 50 mL of CO.35. A mixture of formic acid and oxalic acid is heated inthe presence of H 2 SO 4 .HCOOH æÆ H 2 O + COH 2 C 2 O 4 æÆ H 2 O + CO 2 + COThe produced gaseous mixture is collected and cooled.On its treatment with KOH solution, the volume ofgaseous mixture decreases by one-tenth. Calculate themolar ratio of the two acid in original mixture. [If thesimplest ratio is a : b then find a + b.](a) 6 (b) 9 (c) 2 (d) 536. In a tyre of a ‘ferrari’ car, a tube having a volume of12.3 L is filled with air at a pressure of 4 atm at 300K. Due to travelling, the temperature of the tube andair inside it is raised to 360 K. The porosity (numberof pores per unit area) of the tube material is 5 ¥ 10 5pores/cm 2 and each pore can transfer air from inside tooutside of tube at the rate of 6.023 ¥ 10 8 molecules perminute. Due to above factors, pressure reduces to 3.6atm in 20 min. Calculate the total surface area (m 2 ) ofthe tube, assuming volume of tube to be constant. (R =0.082 lit-atm/mole-K)(a) 5000 (b) 500 (c) 4000 (d) 40037. Calculate the number of milligrams of SO 2 in a sampleof air, if in the following reaction 9 mL of 0.008 MKMnO 4 solution is required for titration.
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