
 

 



Important Equations 

Molarity (M)   =   No. of moles of solute   

                                   Volume of solution (in liter) 
  

Normality (N) =  No. of gram equivalent of solute 

                        Volume of solution (in liter) 

No. of gram equivalent of solute =  mass of solute 

                                                           Equivalent mass 

Equivalent mass =  molar mass 

                               valance 

so Normality (N) =  n of solute * valance of solute  

                        Volume of solution (in liter) 

Or  Normality (N) = Valance  *  Molarity (M) 

where valance (K) is an integer constant ≥ 1 and can be as follow:  

matter K Molar mass Equivalent mass 

HCl 1 36.5 36.5 

H2SO4 2 98.1 49.0 

NaOH 1 40 40 

Al(OH)3 3 78 26 

K2SO4 2 174.3 87.2 

 

Molality (m)   =   No. of moles of solute 

                            Mass of solvent (in Kg) 
 

% (w/w)  =   Mass of solute  x 100% 

                         Mass of solution 
  

% (v/v)  =   Volume of solute  x 100% 

                       Volume of solution 
  

Xi  =    ___Mole of a component_________ 

 Total moles of components in solution 

 

    Mass Percent,      

      Volume Percent,                   

    Mole fraction,                   
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Practical Exercises Involving Solution Concentration 

(1) A 0.750 L aqueous solution contains 90.0 g of ethanol, C2H5OH. Calculate 

the molar concentration of the solution in mol.L-1. (M= 2.61 mole/L) 

(2) What mass of NaCl should be dissolved in 152 mL of a solution so that the 

concentration of the solution is 0.364 M? (mass = 3.23 g). 

(3) A patient has a cholesterol count of 206 mg/dL. What is the molarity of 

cholesterol in this patient’s blood if the molecular mass of cholesterol is 

386.64 g/mol? (1L = 10 dL).    (M = 0.005 mol/L)     (Note: 1 mg = 10-3 g) 

(4) What the molality of solution if 15.0 g of dextrose, C6H12O6, is dissolved in 

200 mL water? (m = 0.42 mole/Kg solvent). 

(5)  A mass of 98 g of sulfuric acid, H2SO4, is dissolved in water to prepare a 

0.500 N solution. What is the volume of the solution? (V = 4.0 L). 

(6) What is the mass of HNO3 dissolved in one liter of solution of a molality of 

0.5 mol. Kg-1 (knowing that the density of solution is 0.997 g/mL)? In this 

problem replace the word solution with the word solvent  

           (mass  = 31.4 g). 

(7) A solution of sodium carbonate, Na2CO3, contains 53.0 g of solute in 215 

mL of solution. What is its molarity and normality?  

                    (M = 2.33 mole/L,  N = 4.66 g.eq./L).  
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(8) What the mass of copper(II) nitrate, Cu(NO3)2, is present in 50.00 mL of a 

5% of  aqueous solution?  Assume that d of solution = 1.0 g/mL, i.e. its 

volume = its mass (mass = 2.5 g) 

(9) Antifreeze is a solution of ethylene glycol, C2H6O2 in water. If 4.50 L of 

antifreeze contains 27.5 g of ethylene glycol, what is the mole fraction of 

ethylene glycol? Assume that d of antifreeze solution = 1.0 g/mL, i.e. its 

volume = its mass (X = 0.002) 

(10) A 7.5 % potassium chloride solution is prepared by dissolving enough of 

the salt to give 100.0 g of solution. What is the mass of water required?  

(mass of water 92.5 g) 

 


