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                                        Mole Concept

                                                        Chapter

                                                        1

                                                        Key Concepts

                                                        Mole in Latin means ‘heap’ or ‘mass’ or ‘pile’. A mole of atoms

                                                        is a collection of atoms whose total weight is the number

                                                        of grams equal to the atomic weight.

                                                        The mole is defined as the amount of a substance containing

                                                        as many atoms, molecules, ions, electrons or other

                                                        elementary entities as there are carbon atoms in exactly 12 g

                                                        of C 12 . Hence, 1 mole is a collection of 6.022 ¥ 10 23 particles

                                                        which is known as the Avogadro Number

                                                        1 N A = 6.022 ¥ 10 23

                                                        Method of Calculation

                                                        of Mole

                                                        (i) If the number of species is given then

                                                        Number of atom

                                                        Number of moles = 23

                                                        6.022 ¥ 10

                                                        (ii) If the weight of an element is given then

                                                        Weight in gram

                                                        Number of moles =

                                                        Atomic weight

                                                        (iii) If the weight of a molecule is given

                                                        Weight in gram

                                                        Number of moles =

                                                        Molecular weight

                                                        (iv) Calculation of moles for ideal gases. We know

                                                        PV = nRT

                                                        Patm

                                                        ¥ Vliter

                                                        \ n =

                                                        0.0821 ¥ TKelvin

                                                        P = Pressure exerted by gas (no force of attraction between

                                                        them)

                                                        1 atm = 760 mm Hg or 76 cm Hg

                                                        V = Volume of gas (free volume available for the motion

                                                        of gas molecule

                                                        1 Liter = 10 –3 m 3

                                                        T = Temperature in Kelvin

                                                        R = Universal gas constant

                                                        = 0.0821 L atom K –1 mol –1

                                                        = 8.314 J K –1 mol –1

                                                        = 1.987 cal K –1 mol –1

                                                        STP or NTP fi Temperature 273 k and P = 1 atm but in

                                                        thermodynamics, T = 298 k.

                                                        fi Volume of 1 mole of gas at STP is 22.4 L

                                                        fi

                                                        fi

                                                        Volume of 1 mole of gas at 300 k is 24.63 L

                                                        Number of moles of solute = Molarity ¥ Volume

                                                        of solution in Liter

                                                        Average Atomic Mass

                                                        It is defined as the mass of all atoms divided by number of

                                                        atoms.

                                                        Average Molecular Mass

                                                        It is defined as the total mass of molecules divided by number

                                                        of molecules

                                                        x1M 1 + x2M 2 + x3M

                                                        3º

                                                        Average molecular mass =

                                                        x1 + x2 + x3

                                                        + º

                                                        where M 1 , M 2 , M 3 are the molecular masses of compound

                                                        whose abundance x 1 , x 2 , x 3 ….

                                                        fi It is in terms of number of moles or in terms of

                                                        molecules

                                                        fi If x 1 + x 2 + x 3 + …. = 100 then it is called percentage

                                                        abundance
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                                                    Mole ConceptChapter1Key ConceptsMole in Latin means ‘heap’ or ‘mass’ or ‘pile’. A mole of atomsis a collection of atoms whose total weight is the numberof grams equal to the atomic weight.The mole is defined as the amount of a substance containingas many atoms, molecules, ions, electrons or otherelementary entities as there are carbon atoms in exactly 12 gof C 12 . Hence, 1 mole is a collection of 6.022 ¥ 10 23 particleswhich is known as the Avogadro Number1 N A = 6.022 ¥ 10 23Method of Calculationof Mole(i) If the number of species is given thenNumber of atomNumber of moles = 236.022 ¥ 10(ii) If the weight of an element is given thenWeight in gramNumber of moles =Atomic weight(iii) If the weight of a molecule is givenWeight in gramNumber of moles =Molecular weight(iv) Calculation of moles for ideal gases. We knowPV = nRTPatm¥ Vliter\ n =0.0821 ¥ TKelvinP = Pressure exerted by gas (no force of attraction betweenthem)1 atm = 760 mm Hg or 76 cm HgV = Volume of gas (free volume available for the motionof gas molecule1 Liter = 10 –3 m 3T = Temperature in KelvinR = Universal gas constant= 0.0821 L atom K –1 mol –1= 8.314 J K –1 mol –1= 1.987 cal K –1 mol –1STP or NTP fi Temperature 273 k and P = 1 atm but inthermodynamics, T = 298 k.fi Volume of 1 mole of gas at STP is 22.4 LfifiVolume of 1 mole of gas at 300 k is 24.63 LNumber of moles of solute = Molarity ¥ Volumeof solution in LiterAverage Atomic MassIt is defined as the mass of all atoms divided by number ofatoms.Average Molecular MassIt is defined as the total mass of molecules divided by numberof moleculesx1M 1 + x2M 2 + x3M3ºAverage molecular mass =x1 + x2 + x3+ ºwhere M 1 , M 2 , M 3 are the molecular masses of compoundwhose abundance x 1 , x 2 , x 3 ….fi It is in terms of number of moles or in terms ofmoleculesfi If x 1 + x 2 + x 3 + …. = 100 then it is called percentageabundance
1.2 Physical Chemistry-I for JEE (Main & Advanced)MoleCular forMulae andeMPiriCal forMulaeMolecular formulae: The actual number of atoms of variouselements present in the compound, e.g., C 6 H 12 O 6 .Empirical formulae: The simplest whole number ratio ofatom in element present in compound, e.g., E.F. of glucose(C 6 H 12 O 6 ) is CH 2 O which shows that carbon, hydrogen andoxygen combined in simple ratio 1 : 2 : 1.Relation between M.F. and E.F.Molecular Formula = n[Empirical formula]n = 1, 2, 3, …..Molecular weightn =Empirical formula weightStep for Determination of Empirical Formulae(i) Divide % of atom by its atomic mass. It gives relativenumber of moles of various elements present in thecompound.(ii) Divide relative number of moles obtained in Step (i) bythe smallest mole so as to get simple ratio of moles ofvarious elements present in compound.(iii) If simple ratio of mole is a fractional value, then thevalue of simple ratio of moles of each element is multipliedby smallest integer so as to get simplest wholenumber ratio of each element present in the compound.Determination of Molecular Formulae _______(i) When the molecular mass is givenSuppose Empirical formula = C 3 H 6 O andMolecular mass = 174n = 17458 = 3then M.M. = 3[C 3 H 6 O] = C 9 H 18 O 3(ii) When number of any atom is givenSuppose EF is C 3 H 6 O and given that number of oxygenatom is 2.then MF = [C 3 H 6 O] ¥ 2 = C 6 H 12 O 6(iii) When the vapour density is given(only for gas and vapour)2 ¥ VDn =Molecular weightstoiChioMetrYIt deals with the calculation of quantities of various reactantsand products in a chemical reaction.The numerical used to balance a chemical reaction isknown as stoichiometric coefficient.Balanced equations gives the qualitative and quantitativeinformation.N 2 + 3H 2 Æ 2 NH 3Nitrogen Hydrogen Ammonia1 mole 3 mole 2 mole28 gram 6 gram 34 gramN A molecules 3 N A 2 N A22.4 litre 3 ¥ 22.4 litre 2 ¥ 22.4 litreSteps for Using Mole Method in Problem _____(i) Write down a balanced chemical reaction.(ii) Calculate the number of moles known substance.(iii) Write down the number of moles of known substanceunder the chemical reaction and relate them.solution andConCentration terMSolution is defined at a homogenous mixture of more thanone substance in which one is solvent and rest solute.Which substance is solute or solvent is controversial andcan be concluded in the following cases:Case I: When substances forming solution are in differentstates, the final state of solution will be solvent irrespectiveof substances.Case II: When substances forming solution are in the samestate, then the solvent is one which is present in large amount.Amounts compared should be in mass and mole.Some hints are given in the question like A in B. Then A issolute and B is solvent.All the concentrated terms defined are applicable only forhomogenous mixture and not for heterogeneous mixture.Weight of solute1. Density =Volume of solutionUnit is either in g/mL or g/litreTemperature is dependent because Mass /µ T but volumeis depend upon temperature (T µ V).\ T inversily proportional toWeight of solute (density) except waterVolume of solution2. Mass percentage or percentage mass W %WW Weight of Solute% = ¥ 100W Weight of solutionTemperature independentFor example, 20% mass of NaOH solution means 100 gof solution contains 20 g of NaOH and mass of solventis 80 g.3. % weight by volume or W % or % by volume.VW Weight of Solute% = ¥ 100V Volume of solution4. % volume by volume or V % or % by volume.VV Volume of Solute% = ¥ 100V Volume of solution
	Page 3 and 4: About the AuthorRanveer Singh has a
	Page 5 and 6: McGraw Hill Education (India) Priva
	Page 8: PrefaceChemistry forms an important
	Page 12 and 13: ContentsPrefaceAcknowledgements1. M
	Page 16 and 17: Mole Concept 1.3MolarityMoles of so
	Page 18 and 19: Mole Concept 1.5A w g sample was bu
	Page 20 and 21: Vapour of volatile substance are co
	Page 22 and 23: Mole Concept 1.914. In a sample of 
	Page 24 and 25: Mole Concept 1.11Sol.(iii) If sampl
	Page 26 and 27: Mole Concept 1.13[Given: Density of
	Page 28 and 29: Mole Concept 1.1547. Calculate the 
	Page 30 and 31: Mole Concept 1.1780. Hydrogen gas i
	Page 32 and 33: Mole Concept 1.1927. Statement 1: D
	Page 34 and 35: Mole Concept 1.21(c) Some N 2 (g) w
	Page 36 and 37: Mole Concept 1.23(C) Sulphur atoms 
	Page 38 and 39: Mole Concept 1.25(a) 55.85 (b) 55.9
	Page 40 and 41: Mole Concept 1.27% yield =x40 = 0.0
	Page 42 and 43: Mole Concept 1.2932. (c) M = 44.8/1
	Page 44 and 45: -1MNa +10 1= ¥ 1000 = = 0.33 M Ans
	Page 46 and 47: Mole Concept 1.331Molarity = = 0.05
	Page 48 and 49: Mole Concept 1.35Number of molecule
	Page 50 and 51: È1˘ È3˘8, 9, 10.nMg(OH)= [ n2 M
	Page 52 and 53: 26. (b, d)2 ¥ 8 ¥ N A < 5.5 ¥ 3 
	Page 54 and 55: Mole Concept 1.4112 Cl 2 + 24 KOH 
	Page 56 and 57: Mole Concept 1.43Ê xˆÁ 4 + ˜ ¥
	Page 58 and 59: 20. (4) R = Boltznann constant\Nfi 
	Page 60 and 61: 2.2 Physical Chemistry-I for JEE (M
	Page 62 and 63: 2.4 Physical Chemistry-I for JEE (M
	Page 64 and 65: 2.6 Physical Chemistry-I for JEE (M

	Page 66 and 67: 2.8 Physical Chemistry-I for JEE (M

	Page 68 and 69: 2.10 Physical Chemistry-I for JEE (

	Page 70 and 71: 2.12 Physical Chemistry-I for JEE (

	Page 72 and 73: 2.14 Physical Chemistry-I for JEE (

	Page 74 and 75: 2.16 Physical Chemistry-I for JEE (

	Page 76 and 77: 2.18 Physical Chemistry-I for JEE (

	Page 78 and 79: 2.20 Physical Chemistry-I for JEE (

	Page 80 and 81: 2.22 Physical Chemistry-I for JEE (

	Page 82 and 83: 2.24 Physical Chemistry-I for JEE (

	Page 84 and 85: 2.26 Physical Chemistry-I for JEE (

	Page 86 and 87: 2.28 Physical Chemistry-I for JEE (

	Page 88 and 89: 2.30 Physical Chemistry-I for JEE (

	Page 90 and 91: 2.32 Physical Chemistry-I for JEE (

	Page 92 and 93: 2.34 Physical Chemistry-I for JEE (

	Page 94 and 95: 2.36 Physical Chemistry-I for JEE (

	Page 96 and 97: 2.38 Physical Chemistry-I for JEE (

	Page 98 and 99: 2.40 Physical Chemistry-I for JEE (

	Page 100 and 101: 2.42 Physical Chemistry-I for JEE (

	Page 102 and 103: 2.44 Physical Chemistry-I for JEE (

	Page 104 and 105: 2.46 Physical Chemistry-I for JEE (

	Page 106 and 107: 2.48 Physical Chemistry-I for JEE (

	Page 108 and 109: GaseousStateChapter3Key ConceptsIn 

	Page 110 and 111: Gaseous State 3.3Q.3 What will be t

	Page 112 and 113: But from Boyl’s lawPV = Klog(PV) 

	Page 114 and 115: Gaseous State 3.7ÈnA ˘ ÈnA ˘ Ï

	Page 116 and 117: Gaseous State 3.9Semi-permeable mem

	Page 118 and 119: Gaseous State 3.11d NuNNote:Accordi

	Page 120 and 121: Ratio of speedsu mp : v av : v rms 

	Page 122 and 123: Gaseous State 3.15From Eq. (i)l µ1

	Page 124 and 125: Gaseous State 3.17For ideal naturea

	Page 126 and 127: Gaseous State 3.19Molar Heat Capaci

	Page 128 and 129: Gaseous State 3.214 42 ¥ p(1) = 1 

	Page 130 and 131: Gaseous State 3.23119. A container 

	Page 132 and 133: Gaseous State 3.25È 8 ˘1 ¥ 10 ¥

	Page 134 and 135: Gaseous State 3.27Sol. We knowVrms=

	Page 136 and 137: Gaseous State 3.2910. Calculate the

	Page 138 and 139: Gaseous State 3.3153. SO 2 at STP c

	Page 140 and 141: Gaseous State 3.3397. A chemist has

	Page 142 and 143: Gaseous State 3.35LEVEL III1. Match

	Page 144 and 145: Gaseous State 3.37Determine (i) mol

	Page 146 and 147: Gaseous State 3.39ber, what will be

	Page 148 and 149: Gaseous State 3.41PREVIOUS YEARS’

	Page 150 and 151: Gaseous State 3.4331. (2.68 ¥ 10 1

	Page 152 and 153: Gaseous State 3.4522. (a) P 1 V 1 =

	Page 154 and 155: Gaseous State 3.4759. V A = 0.5 dm 

	Page 156 and 157: Gaseous State 3.493. (d) { time tak

	Page 158 and 159: Gaseous State 3.5128. (D) % relativ

	Page 160 and 161: Gaseous State 3.5322. Initial numbe

	Page 162 and 163: Gaseous State 3.55From Eq. (i)/(ii)

	Page 164 and 165: Gaseous State 3.57fi20 P010 100= fi

	Page 166 and 167: Gaseous State 3.59\ mass = 76 ¥ 2 

	Page 168 and 169: Gaseous State 3.6195. (b, d)ggggHeC

	Page 170 and 171: Gaseous State 3.6319. TIPS/Formulae

	Page 172 and 173: 4.2Physical Chemistry-I for JEE (Ma

	Page 174 and 175: 4.4Physical Chemistry-I for JEE (Ma

	Page 176 and 177: 4.6Physical Chemistry-I for JEE (Ma

	Page 178 and 179: 4.8Physical Chemistry-I for JEE (Ma

	Page 180 and 181: 4.10Physical Chemistry-I for JEE (M

	Page 182 and 183: 4.12Physical Chemistry-I for JEE (M

	Page 184 and 185: 4.14Physical Chemistry-I for JEE (M

	Page 186 and 187: 4.16Physical Chemistry-I for JEE (M

	Page 188 and 189: 4.18Physical Chemistry-I for JEE (M

	Page 190 and 191: 4.20Physical Chemistry-I for JEE (M

	Page 192 and 193: 4.22Physical Chemistry-I for JEE (M

	Page 194 and 195: 4.24Physical Chemistry-I for JEE (M

	Page 196 and 197: 4.26Physical Chemistry-I for JEE (M

	Page 198 and 199: 4.28Physical Chemistry-I for JEE (M

	Page 200 and 201: 4.30Physical Chemistry-I for JEE (M

	Page 202 and 203: 4.32Physical Chemistry-I for JEE (M

	Page 204 and 205: 5.2Physical Chemistry-I for JEE (Ma

	Page 206 and 207: 5.4Physical Chemistry-I for JEE (Ma

	Page 208 and 209: 5.6Physical Chemistry-I for JEE (Ma

	Page 210 and 211: 5.8Physical Chemistry-I for JEE (Ma

	Page 212 and 213: 5.10Physical Chemistry-I for JEE (M

	Page 214 and 215: 5.12Physical Chemistry-I for JEE (M

	Page 216 and 217: 5.14Physical Chemistry-I for JEE (M

	Page 218 and 219: 5.16Physical Chemistry-I for JEE (M

	Page 220 and 221: 5.18Physical Chemistry-I for JEE (M

	Page 222 and 223: 5.20Physical Chemistry-I for JEE (M

	Page 224 and 225: 5.22Physical Chemistry-I for JEE (M

	Page 226 and 227: 5.24Physical Chemistry-I for JEE (M

	Page 228 and 229: 5.26Physical Chemistry-I for JEE (M

	Page 230 and 231: 5.28Physical Chemistry-I for JEE (M

	Page 232 and 233: 5.30Physical Chemistry-I for JEE (M

	Page 234 and 235: 5.32Physical Chemistry-I for JEE (M

	Page 236 and 237: 5.34Physical Chemistry-I for JEE (M

	Page 238 and 239: 5.36Physical Chemistry-I for JEE (M

	Page 240 and 241: 5.38Physical Chemistry-I for JEE (M

	Page 242 and 243: 5.40Physical Chemistry-I for JEE (M

	Page 244 and 245: 5.42Physical Chemistry-I for JEE (M

	Page 246 and 247: 5.44Physical Chemistry-I for JEE (M

	Page 248 and 249: 5.46Physical Chemistry-I for JEE (M

	Page 250 and 251: 5.48Physical Chemistry-I for JEE (M

	Page 252 and 253: 5.50Physical Chemistry-I for JEE (M

	Page 254: 5.52Physical Chemistry-I for JEE (M




 show all
                                                        
                                                                                                    

                                            

                                        

                                

                                    
                            

                        

                    

                                            
                            

    


                            

    


                                                    

                                    

            

        

    

    


    
        
            
                
                    ×
                
                
                    Share

                                                                    
                                        
  
    
  


  
    
  


  
    
  


  
    
  

                                    

                                    
                                        or
                                    

                                
                                    
                                        
                                            	
                                                Link
                                              
	
                                                Short-link                                                
                                              
	
                                                Embed
                                              


                                            
                                                
                                                
                                                    
                                                   Copy
                                                

                                                

                                                
                                                    
                                                        
                                                            
                                                            Copy

                                                            
                                                        

                                                    

                                                    
                                                        
                                                            
                                                                
                                                                    
                                                                        Share from cover                                                                    
                                                                

                                                            

                                                            
                                                                
                                                                    
                                                                        Share from page:                                                                    
                                                                    
                                                                

                                                            

                                                        

                                                    

                                                

                                                
                                                    Copy
                                                    
Chemistry Module I Physical Chemistry I for IIT JEE main and advanced Ranveer Singh McGraw Hill Education ( PDFDrive )                                                    
                                                    
                                                        
                                                            Extended embed settings                                                        
                                                    

                                                

                                            

                                        

                                    

                                

                                            

            

        

    







    
        
            
                
                    ×
                
                
                    Inappropriate

                     Loading...

                    
                        
                            Flag as Inappropriate
                            
                                Cancel                            
                        

                    

                

            

        

    








    
        
            
                
                    ×
                
                
                    Inappropriate


                     You have already flagged this document.
Thank you, for helping us keep this platform clean.
The editors will have a look at it as soon as possible.

                

            

        

    








    
        
            
                
                    ×
                
                
                    Mail this publication

                     Loading...

                    
                    
                        
                            Cancel                        
                    

                    

                

            

        

    







    
        
            
                
                    ×
                
                Embed

                 Loading...

                
                    
                        
                            Cancel                        
                    

                

            

        

    






    
        
            
                Delete template?


                 Are you sure you want to delete your template?

                
                    
                        
                            Cancel                        
                        Delete

                    

                

            

        

    






    
        
            
                
                    ×
                
                
                    
                      DOWNLOAD ePAPER                    

                    This ePaper is currently not available for download.
You can find similar magazines on this topic below under ‘Recommendations’.

                    
                        
                            
                                Cancel                            
                        

                    

                

            

        

    







    
        
            
                
                    ×
                
                
                    Save as template?

                    

                        
                            Title                            
                                
                            

                        


                        
                            Description                            
                                
                            

                        


                        
                                                        
                                no error
                            

                        


                    


                    
                        
                            
                                Cancel                            
                            Overwrite
                            Save

                        

                    

                

            

        

    












    



    




                


            

        

    

    

    
    
    




    
        
            
                
                    
                        

                            
                                
                                    
                                    
                                        
                                        
                                        
                                        
                                        
                                    

                                

                            

                            
                                
                                    products

                                    	FREE
	adFREE
	WEBKiosk
	APPKiosk
	PROKiosk


                                

                            

                            
                               
                                   Resources

                                    	Blog
	API
	Help & Support
	Status
	tuxbrain.com
	ooomacros.org
	nubuntu.org


                               

                            


                            
                                
                                    Company

                                    	Contact us
	Careers
	Terms of service
	Privacy policy
	Cookie policy
	Cookie settings
	Imprint


                                

                            

                        

                    

                    
                        
                            Terms of service                        

                        
                            Privacy policy                        

                        
                            Cookie policy                        

                        
                          Cookie settings                        
                        
                        
                            Imprint                        

                    

                

            

            

            
                
                    
                         Change language

                                                    Made with love in Switzerland

                                                © 2024 Yumpu.com all rights reserved

                    

                

            

        


    





        
            
                
                    Choose your language

                    ×
                

                
                    
                        
                            Main languages

                        

                        
                            Further languages

                        

                    

                    
                        	English
	Deutsch
	Français
	Italiano
	Español


	العربية
	български
	český
	Dansk
	Nederlands
	Suomi
	Magyar
	Bahasa Indonesia
	Latina
	Latvian
	Lithuanian
	Norsk


	Português
	Român
	русский
	Svenska
	Türkçe
	Unknown


                    

                

            

        









    
        
            
                
                    ×
                
                
                    Done

                    Performing this action will revert the following features to their default settings:

                    
                    


                    
                        
                            
                                Revert                            
                            
                                Cancel                            
                        

                    

                

            

        

    




    




    
        

        Hooray! Your file is uploaded and ready to be published.    

        

    







    
        
            
                
                Saved successfully!

            

            
        

    




    
        
           
               
               Ooh no, something went wrong!

           

            
        

    






        
	
	
	                


    
        

    
    


    
    

    
                    