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   XI-CHEMISTRY                   UNIT-9 SOLUTIONS 

 

1.Define (i)molality (ii) Normality. 

  (i) 𝑚𝑜𝑙𝑎𝑙𝑖𝑡𝑦(𝑚) =
Number of moles of solute

𝑀𝑎𝑠𝑠 𝑜𝑓 𝑡ℎ𝑒 𝑠𝑜𝑙𝑢𝑡𝑒(𝑖𝑛 𝐾𝑔)
 

 (ii)𝑁𝑜𝑟𝑚𝑎𝑙𝑖𝑡𝑦(𝑁) =
Nummber of gram equivalent of solute

𝑉𝑜𝑙𝑢𝑚𝑒 𝑜𝑓 𝑠𝑜𝑙𝑢𝑡𝑖𝑜𝑛(𝑖𝑛 𝐿)
 

2.What is a vapour pressure of liquid? What is relative lowering of vapour pressure? 

    Evaporation and condensation are continous process. If the process is carried out in a closed system, a 

stage is reached when the rate of evaporation becomes equal to the rate of condensation. Thus, an 

equilibrium is established between liquid and its vapour. The pressure of the vapour in equilibrium with 

its liquid is called vapour pressure of the liquid at the given temperature.  

     On addition of a non volatile solute it is observed that the vapour pressure of the solution is lesser 

than the solvent.  According to Raolut`s law relative lowering of vapour pressure is equal to the mole 

fraction of the solute. 

3. State and explain Henry’s law. 

     “The partial pressure of the gas in vapour phase  (vapour pressure of the solute) is directly 

proportional to the mole fraction(x) of the gaseous solute in the solution at low concentrations”.  

Henry`s law can be expressed as,  

      Psolute α Xsolute in solution  

      Psolute=KH Xsolute in solution 

     Here, Psolute represents the partial pressure of the gas in vapour state which is commonly called as 

vapour pressure. Xsolute in solution represents the mole fraction of solute in the solution. KH is a empirical 

constant with the dimensions of pressure. The value of `KH` depends  on the nature of the gaseous 

solute and solvent. The above equation is a straight    line in the form of y= mx. The slope of the straight 

line gives the value of KH. 

4.State Raoult’s law and obtain expression for lowering of vapour pressure when nonvolatile solute is 

dissolved in solvent. 

    “The relative lowering of vapour pressure of an ideal solution containing the nonvolatile solute is 

equal to the mole fraction of the solute at a given temperature”. 

Psolute  α XA , Where XA is the mole fraction of the solvent. 
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𝑋𝐵 =
Psolvent

O −𝑃𝑠𝑜𝑙𝑢𝑡𝑖𝑜𝑛

Psolvent
O   , Where X B is the fraction of the solute.The expression gives the relative 

lowering of vapour pressure. 

5.What is molal depression constant? Does it  depend KH on nature of the solute? 

    Molal depression constant(KH )   is equal to the depression in freezing point for one molal solution. Yes 

KH   depends on nature of the solute. 

6.What is osmosis?  

     The spontaneous flow of solvent molecules from a dilute solution into a concentrated solution when 

the two are separated by a perfect semipermeable membrane is called osmosis.  

7.Define the term “isotonic solution”. 

    Two solutions having same osmatic pressure at a given temperature are called isotonic solutions. 

8.You are provided with a solid A and three solutions of  A dissolved in water- one saturated, 

one unsaturated and one super saturated. How would determine which solution is which? 

Solutions Amount of solvent Amount of solute 
Saturated solution 100g Maximum  amount of solute 
Unsaturated solution 100g Minimum amount of solute 

Super saturated solution 100g Higher amount of solute than 
saturated solution 

 

   9. Explain the effect of pressure on the solubility. 

       Generally the change in pressure does not have any significant effect in the solubility of solids and 

liquids as they are not compressible. However, the solubility of gases generally increases with increase 

of pressure. 

       Consider a saturated solution of a gaseous solute dissolved in a liquid solvent in a closed container. 

In such a system, the following equilibrium exists. 

𝐺𝑎𝑠(𝑖𝑛 𝑔𝑎𝑠𝑒𝑜𝑢𝑠 𝑠𝑡𝑎𝑡𝑒)
 

→  𝐺𝑎𝑠 (𝑖𝑛 𝑠𝑜𝑙𝑢𝑡𝑖𝑜𝑛) 

   According to Le-Chatelier principle, the increase in pressure will shift the equilibrium in the direction 

which will reduce the pressure. Therefore, more number of gaseous molecules dissolves in the solvent 

and the solubility increases.  
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