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                                        Mole Concept 1.27

                                                        % yield =

                                                        x

                                                        40 = 0.015

                                                        Actual product formed

                                                        theoritical product formed ¥ 100

                                                        ¥ 100

                                                        x = 40 ¥ 0.015

                                                        100 = 0.006 moles Cl 2

                                                        Volume of Cl 2 at 1 atm, 273 K = 0.006 ¥ 22.4 (lit.) =

                                                        134.4 ml

                                                        10. (b) (CaCO 3 + Na 2 CO 3 ) mixture = 103 g

                                                        Let moles of CaCO 3 = x

                                                        moles of Na 2 CO 3 = y

                                                        x y 1

                                                        CaCO 3 + Na 2 CO 3 + HCl h CO 2 and other products.

                                                        CO 2 produced have C atoms from Na 2 CO 3 and CaCO 3

                                                        moles of CO 2 produce = PV = nRT

                                                        1 ¥ 24.63 = n ¥ 0.0821 ¥ 300

                                                        n = 1

                                                        Apply POAC on C atom

                                                        1 ¥ x + y ¥ 1 = 1

                                                        x + y = 1

                                                        100 x + 106 y = 103 = wt of mixture

                                                        6x = 3; x = 0.5; y = 0.5

                                                        weight of CaCO 3 = 50 g

                                                        weight of Na 2 CO 3 = 53 g

                                                        % CaCO 3 = 50 ¥ 100 = 48.54 %

                                                        103

                                                        11. (d) H 2 + Cl 2 h 2HCl

                                                        2 g 71 g

                                                        1 mole of H 2 react with 1 mole Cl 2 gives 2 mole HCl

                                                        \ No of moles of HCl produced

                                                        = 2 moles = 2 ¥ 36.5 g = 73 g

                                                        12. (a) Conceptual

                                                        13. (a) Cu + 4 HNO 3 h Cu(NO 3 ) 2 + 2H 2 O + 2NO 2

                                                        1 mole Cu Provide 2 moles NO 2 12.7 Mole Cu provide = 2 ¥

                                                        12.7 Mole NO2

                                                        63.5 63.5

                                                        n NO 2 = 0.4

                                                        \ Volume = 0.4 ¥ 22.4 ¥ 1000 mL = 8960 mL

                                                        14. (a) Mass of carbon in 1 molecule of X = 21 ¥ 12 = 252 amu

                                                        if % weight of carbon is 50.4 % in molecule then

                                                        252 ¥ 100

                                                        Molecular mass of X = = 500 amu

                                                        50.4

                                                        15. (b) FeCl 3 (s) h FeCl 2 (s) + 1 2 Cl 2 (g)

                                                        16. (a)

                                                        1 mol FeCl 3 (s) given 0.5 mol Cl 2 (g)

                                                        0.5 ¥ 0.0821 ¥ 300

                                                        P = = 150 atm

                                                        0.0821

                                                        È54 + 96 ¥ 3˘

                                                        È342˘

                                                        P = 294Í = 294 = 342

                                                        98 ¥ 3

                                                        ˙ ÍÎ 294˙

                                                        Î ˚ ˚

                                                        Ê 936ˆ

                                                        Á

                                                        Ë

                                                        ˜

                                                        18 ¯ (52 ¥ 1000)

                                                        17. (b) m = fi fi 55.56

                                                        Ê 936 ˆ 936

                                                        Á

                                                        Ë

                                                        ˜

                                                        1000¯

                                                        18. (b) H 3 PO 4 + 2NaOH h Na 2 HPO 3 + 2H 2 O

                                                        Number of moles of H 3 PO 4 = ½ No of moles of NaOH

                                                        150 ¥ 1.5 1 V 0.5

                                                        = ¥ ¥

                                                        1000 2 1000 1

                                                        V = 900 mL

                                                        19. (c) AlCl 3 + 3NaOH h Al(OH) 3 + 3NaCl

                                                        1 1

                                                        1 mole AlCl 3 Require 3 mole NaOH for Completion of

                                                        Reaction

                                                        \ No of moles of AlCl 3 react with 1 mole

                                                        NaOH = 1 3 Mole

                                                        \ Moles of AlCl 3 left = 1 – 1 = 2 Mole

                                                        3 3

                                                        20. (b) a mole CaCO3

                                                        + b mole CaO

                                                        

                                                        CaCO 3 h CaO + CO 2

                                                        a mole CaCO 3 give 22.4 litre or 1 mole CO 2

                                                        CaCO 3 + 2HCl h CaCl 2 + CO 2 + H 2 O

                                                        1 ¥100 gram CaCO 3 React with 2 ¥ 36.5 = 73 gram HCl

                                                        CaO + 2HCl h CaCl 2 + H 2 O

                                                        \ Wt of HCl react with CaO

                                                        = 219 – 73 = 146 gram

                                                        n HCl = 146 = 2b = 4 mole

                                                        36.5

                                                        \ b = 2 mole

                                                        = 2 × 56 = 112 gram

                                                        Mole % of CaCO 3

                                                        1 100 33.33%

                                                        3 ¥ =

                                                        dgas

                                                        M gas È PM ˘

                                                        21. (a) RD = = d

                                                        d M Í

                                                        =

                                                        Î RT ˙˚

                                                        ref .gas

                                                        ref . gas

                                                        M gas fi Mgas = 30

                                                        RD =

                                                        1

                                                        WT

                                                        M avg =

                                                        nT

                                                        CO 2 : H 2 O

                                                        Mole a b

                                                        a ¥ 44 + b ¥ 18

                                                        30 =

                                                        fi 30a + 30b = 44a + 10b

                                                        a + b

                                                        a 6

                                                        14a = 12b fi =

                                                        b 7

                                                        a 6 600

                                                        Mole % of CO 2 = 100 100

                                                        a + b ¥ = 13 ¥ = 13

                                                        22. (d) Mass of 1 electron = 9.1 ¥ 10 –31 kg

                                                        Molar mass of Electron mean mass of N A e –
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                                                    Mole Concept 1.27% yield =x40 = 0.015Actual product formedtheoritical product formed ¥ 100¥ 100x = 40 ¥ 0.015100 = 0.006 moles Cl 2Volume of Cl 2 at 1 atm, 273 K = 0.006 ¥ 22.4 (lit.) =134.4 ml10. (b) (CaCO 3 + Na 2 CO 3 ) mixture = 103 gLet moles of CaCO 3 = xmoles of Na 2 CO 3 = yx y 1CaCO 3 + Na 2 CO 3 + HCl h CO 2 and other products.CO 2 produced have C atoms from Na 2 CO 3 and CaCO 3moles of CO 2 produce = PV = nRT1 ¥ 24.63 = n ¥ 0.0821 ¥ 300n = 1Apply POAC on C atom1 ¥ x + y ¥ 1 = 1x + y = 1100 x + 106 y = 103 = wt of mixture6x = 3; x = 0.5; y = 0.5weight of CaCO 3 = 50 gweight of Na 2 CO 3 = 53 g% CaCO 3 = 50 ¥ 100 = 48.54 %10311. (d) H 2 + Cl 2 h 2HCl2 g 71 g1 mole of H 2 react with 1 mole Cl 2 gives 2 mole HCl\ No of moles of HCl produced= 2 moles = 2 ¥ 36.5 g = 73 g12. (a) Conceptual13. (a) Cu + 4 HNO 3 h Cu(NO 3 ) 2 + 2H 2 O + 2NO 21 mole Cu Provide 2 moles NO 2 12.7 Mole Cu provide = 2 ¥12.7 Mole NO263.5 63.5n NO 2 = 0.4\ Volume = 0.4 ¥ 22.4 ¥ 1000 mL = 8960 mL14. (a) Mass of carbon in 1 molecule of X = 21 ¥ 12 = 252 amuif % weight of carbon is 50.4 % in molecule then252 ¥ 100Molecular mass of X = = 500 amu50.415. (b) FeCl 3 (s) h FeCl 2 (s) + 1 2 Cl 2 (g)16. (a)1 mol FeCl 3 (s) given 0.5 mol Cl 2 (g)0.5 ¥ 0.0821 ¥ 300P = = 150 atm0.0821È54 + 96 ¥ 3˘È342˘P = 294Í = 294 = 34298 ¥ 3˙ ÍÎ 294˙Î ˚ ˚Ê 936ˆÁË˜18 ¯ (52 ¥ 1000)17. (b) m = fi fi 55.56Ê 936 ˆ 936ÁË˜1000¯18. (b) H 3 PO 4 + 2NaOH h Na 2 HPO 3 + 2H 2 ONumber of moles of H 3 PO 4 = ½ No of moles of NaOH150 ¥ 1.5 1 V 0.5= ¥ ¥1000 2 1000 1V = 900 mL19. (c) AlCl 3 + 3NaOH h Al(OH) 3 + 3NaCl1 11 mole AlCl 3 Require 3 mole NaOH for Completion ofReaction\ No of moles of AlCl 3 react with 1 moleNaOH = 1 3 Mole\ Moles of AlCl 3 left = 1 – 1 = 2 Mole3 320. (b) a mole CaCO3+ b mole CaOCaCO 3 h CaO + CO 2a mole CaCO 3 give 22.4 litre or 1 mole CO 2CaCO 3 + 2HCl h CaCl 2 + CO 2 + H 2 O1 ¥100 gram CaCO 3 React with 2 ¥ 36.5 = 73 gram HClCaO + 2HCl h CaCl 2 + H 2 O\ Wt of HCl react with CaO= 219 – 73 = 146 gramn HCl = 146 = 2b = 4 mole36.5\ b = 2 mole= 2 × 56 = 112 gramMole % of CaCO 31 100 33.33%3 ¥ =dgasM gas È PM ˘21. (a) RD = = dd M Í=Î RT ˙˚ref .gasref . gasM gas fi Mgas = 30RD =1WTM avg =nTCO 2 : H 2 OMole a ba ¥ 44 + b ¥ 1830 =fi 30a + 30b = 44a + 10ba + ba 614a = 12b fi =b 7a 6 600Mole % of CO 2 = 100 100a + b ¥ = 13 ¥ = 1322. (d) Mass of 1 electron = 9.1 ¥ 10 –31 kgMolar mass of Electron mean mass of N A e –
1.28 Physical Chemistry-I for JEE (Main & Advanced)= 9.1 ¥ 10 –31 ¥ 6.022 ¥ 10 23 = 54.8 ¥ 10 –8 kg/ mole23. (c) (KHC 2 O 4 ) 0.95 · HC 2 O 4[4 + 0.95 ¥ 4] mole oxygen atom present in 1 molecompound1\ 1 mole oxygen atom present in[4 + 0.95 ¥ 4]Mole compound1\ 4 mole oxygen atom present in[4 + 0.95 ¥ 4]Mole compoundNo of moles of solute ( W A)24. (d) M =Wt of solvent (gm) ¥ 1000 (i)nAxA= S nnA= xASnWA= X ASnM A\ W A = X A S n M A = wt of solute\ W B = X B S n M B = wt of soluteFrom equation (1)xASnMAm = ¥ 1000x BSnM BxA1000= ¥xBM BxA1000 10XA= ¥ =(1 - xA) 100 1 - X A25. (a) 100 mL of 0.1 M (NH 4 ) 2 HPO 310 mm of (NH 4 ) 2 HPO 4+NH 42–HPO 420 mm 10 mm ¥ 0.2 M = 40 mmNa 4 P 2 O 7 h 200 mL + 0.2 M = 40 mmNa + P 2 O 74–4 ¥ 40 mm 40 mmTotal millimoles of positive ions = 180Conc. (mm/litre) = 180 = 1800 = 6000.3L 3x C 2 H 4C 2 H 426. (d) y COCOzN 2N 2O 2SparkingH 2 O(l)CO 2N 2O 2H 2 O (Vapour)x + y + z = 250...(i)C 2 H 4 + 3O 2 h 2CO 2 + 2H 2 O (l)(2x + y) + z + [(250 – (3x + y/2)] + 20 = 370CO + O 2 h CO 2 (g)2x + y = 200...(ii)–x + y/2 + z = 100 ...(iii)From (i), (ii) and (iii)x = 50, y = 100 and z = 100\ P CO + Po 2 = 100 + 250 = 350 mmHg27. (b) 3O 2 h C 6 H 12 O 6For 1 mole Glucose requires 3 mole O 2832 mole (O 2 ) in 1 hour is taken1 321 mole (O 2 ) in taken in hour = hour8/32 8\ 3 mole (O 2 ) in taken in 32 ¥ 38= 12 hours.28. (b) If total moles = 1moles of SO 3 = mole of H 2 SO 4 = 0.5mass of SO 3 + H 2 SO 4 = 40 + 49 = 89 gSO 3 + H 2 O h H 2 SO 40.5 0.5mass of H 2 O require = 0.5 ¥ 18 = 9 g89 g require 9 g H 2 O100 g require = 10.11 g% Labelling = (100 + 10.11) = 110.11%29. (b) MnO 2 + H 2 h Mn x O y + H 2 O17.4 g 12.6 g17.48712.655x+ 16yApplying POAC on Mn atom1 12.6x=5 55x+ 16y63x = 55x + 16y8x = 16yÈ y 1˘Í =Î x 2˙˚30. (a) Moles of element in cube =227.5 ¥ 10 1=236 ¥ 10 8Mass of element in cube = 1 8 ¥ 32 g = 4 gVolume of cube =4 3 Mass= 3 cm =4/3 densitya 3 = 3 cm 3 \ a 6 = 9 cm 6mass of CaBr231. (c) (1) m = 1000M.W. ¥ mass of H O¥(2) m =1000m = = 5m2000.50.5 ¥ 182¥ 1000 = 55.50.5(3) m = ¥ 1000 = 55.50.5 ¥ 18(4) As mole fraction of NaCl and H 2 O are same whichmeans both have same moles hence m will be 55.5.
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