
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



                                                                                                                            
            
 
 
 

              
             The liquids and gases do not have their own shape and the shape of the container.  
              Due to this reason, the liquid  
 and gases have the ability to flow under the action of external force. Hence liquids and gases are called FLUIDS. 
 
 FLUIDS: “The term fluid refer to a substance that flows under the action of applied force and does not have a       
     shape of its own”.  
 
               HYDROSTATICS (Fluids statics): “The study of fluids (liquids &gases) at rest is known as hydrostatics”.  
          The fluid in motion is termed as “HYDRODYNAMICS”. 

   Since fluids change their shape rapidly, therefore their mechanical behaviour cannot be described in the same  
               manner (as in case of solids). 
 
 IDEAL FLUID: A FLUID WHICH IS IMCOMPRESSIBLE IS CALLED AND IDEAL FLUID. 
   This simply means that there will be no change in the volume.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  ►►Therefore, a liquid at rest always exerts a normal force on the solid surface in contact. 
 
 
 
 
 
 
 
               
  ►►Therefore, the force acting on a liquid at rest are always perpendicular to the surfaceof the liquid. 
 

             Fluids exerts thrust   
                 Explanation: When a liquid (fluid) kept in a container, the molecules of the fluid is in random motion. Due to them  
                                        thermal velocities, they are constantly colliding with the walls of the container and rebounding form  
                                        them. they suffer a change in momentum due to which they transfer some momentum to the walls.  
        Thus, 
                        “Momentum transferred to the walls per unit time by the molecules of fluid accounts for the force (thrust)  
  of the fluid on the walls of the container”. 

➢ Thrust - - - “The total force exerted by a liquid in any surface in contact with it is called thrust of the liquid”. 
                         Thrust   =    pressure   × surface area  [as    P = F/A] 



 
 
 
 
 
 
        
 
 
 
 
 
 
 
 
 

➢ UNIT of pressure: -- (1) N/ m2 (or Pascal). {S.I);  (2) dyn/cm2{cgs} 
                                                             i.e., 1Pa = N/ m2                        
              ➢  Dimension formula: - [ M L-1 T-2] 
 
       ▄▀ DISCUSSION 
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▄▀ APPLICATIONS OF PRESSURE: 
            

 

 

              

 

 

 

 

              

 

 

 

                Expression for pressure exerted by a liquid column:  
                              Consider a vessel filled with a liquid of density ‘ρ’. Imagine an area of cross section ‘A’ at a depth of ‘h’ below the  
                              free surface of the liquid.                  
                        The weight of the liquid column exerts downward thrust and hence a downward   pressure. 

  F  = mass of the liquid × g 
                                   =   Volume × Density × g  
                                   = Area × h ×ρ ×g         =     A × (h ×ρ ×g) 
                                  ∴  
                               Pressure = Force /Area =    A × (h ×ρ ×g) 
                                                                                         A   0r, Pressure = h × ρ × g  

 

           
 
 
 
 
 
 
 
 
 
 
 



 

 
 
 
               

    PASCAL’S LAW (Basic principle of Hydrostatic and was stated and formulate by Blaise Pascal). 

               A/ p’s law, “The pressure applied to an enclosed liquid is transmitted undiminished to every portion of the liquid  

                                             and the wall of the containing vessel.” 

               In other words, 
                      “The pressure in a fluid in equilibrium to the same everywhere if the effect of gravity can be neglected.
   

                    Consider a vessel containing water and fitted with 4 frictionless                                              
                   piston A, B, C and D of different area of cross section a 1, a 2, a 3                                               
                   and a 4 respectively. 
                   Let a force F1 be applied to push the piston ‘A’. 
                   Therefore, on the piston, =    F                                                                 
            a 2                              
                  A / P’s law, pressure is transmitted equally in all directions.                                                                        
                                        Therefore, it is found that the piston B, C and D 
                                       can be held in their respective position if we apply   
                                        force’s F2, F 3 and F 4 such that                                                                          

 F 2    =      F 3     =        F 4     =      F1                                                                                         

 a 2              a 3               a 4                a 1  

 where, F 1     ≠   F 2     ≠      F 3     ≠      F4                                                                       
                             provided that   a 1 ≠ a 2 ≠   a 3 ≠ a 4. 
 

            Application of Pascal’s law 
      
              Hydraulic press (or lift)   
                                           The piston of small cross – sectional area ‘a’ exerts a force ‘f’ directly on a liquid. 
                   The pressure P = f / a is transmitted undiminished through the connecting pipe to a large cylinder which has 
                   piston of area  ‘A’. 
                   As per Pascal’s law, pressure must be the same on both sides.  LOAD 
  ∴ 
  Pressure =    f    =   F 
 a         A            
           i.e.,    F    =    f.  
     A         a                                                                      f = Pa                                                                F = PA 
                    ∴                     F = A   × f               - - - - - - - - [1] 
        a   
                    As     A > a, ∴                 from [1]          F    >   f           
    
                It means the force on the large piston will be much more than the applied force. This can be used to lift a heavy load  
                   placed on the platform of large piston or to press the things placed between the piston and the heavy platform. 
 
               Hydraulic Breaks 
 

                 It consists of master cylinder fitted with piston. 
                The piston ‘P’ is attached to brake pedal with 
                 help of lever system. The master cylinder is 
                 connected to the wheel through a tube. 
                Wheel cylinder consists of two piston P1 &  
                  P2. This piston presses against the breake- 
                 -Shoes S1 & S2.  
               WORKING: --  
               When the brake pedal is pressed with a foot, the lever system works. Piston ‘P’ is  

pushed into the master cylinder. The pressure so produced is transmitted equally to  
               piston P1& P2 of the wheel cylinder. Due to this    pressure, the piston P1 and P2 move  
               outwardly and force the brake – shoes to expand outwardly.    These brake shoes press against the inner rim       
               wheel and retards the motion of the wheel. 
             ➢  The function of master cylinder is to apply equal pressure to all the wheel. 
          



 
 
 
 
                    

               Hydrostatic paradox:(Contradictory statement)     
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
                Pascal’s law, effect of gravity  
                 Consider a vessel containing fluid, as the fluid is in equilibrium, so every volume element of the fluid is also in  
                equilibrium.                
                Consider one volume element in the form of a cylinder column of fluid height ‘h’ and of area of cross - section A. 
                The various forces acting on the cylindrical   
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
   
 
 
 
 
 
 
 

  
                 ∴                                                                 P 2 – P 1    =   h ρ g               (i)            P 2    =   P 1  +  h ρ g                                (ii) 
                ◙ If both the faces are act at the same level in the liquid, then h = 0  
               ∴                                                                                                                                     P 1   =      P 2      
               i.e.,    In the presence of gravity, the pressure at all point inside the liquid lying at the same horizontal plane.  
                 ➢ If gravity effect neglected, then   g = 0   
                Therefore, from (i) P 2 – P 1    =   h ρ 0                                  P 2           =     P 1     
                   P 2 – P 1    =   0  
 



 
 
 
 
                                                                                                                                                                                                 
            i.e., the pressure at every two points inside the liquid is same in the absence of gravity.                                       
           ➢  ‘P2’ is called absolute pressure at depth ‘h’ below the free surface of the liquid. 
           ➢   Eq –(i) or (ii) shows that Absolute pressure (at depth h) is greater than P 1 by an amount equal to   h ρ g. 
           ➢   P 2 – P 1    =   h ρ g, where P 2 – P 1    is the difference of pressure between two points separated by a depth ‘h’ and is  
                known as Gauge pressure. 
           ➢  since P 2    =   P 1 + h ρ g     
                 If the pressure P1 is increased in any way, the pressure P 2 at any depth must increase exactly the same amount. 
 

                 
 

 
 
 
 
 
         
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

                

                                     

 

 

                        

 

             

 

 

 

 

 

 

 

 

 

 

 

 

 



         
 
 
 
           

               ABSOLUTE AND GAUGE PRESSURE 
 
 
 
         
 
 
 
 
 
 
 
 
 
 

         
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 

 

 

                 

 

 

                         

 

 

 

 

 

 

 

 

 

 

      



     

 

       

            
 
 
 
 
 
 
 
 
 
 
 
 
                    
 

 

          Atmospheric pressure  
                                            The earth is surrounded by a gaseous envelope which is called the atmosphere which extends up to 
                    a height of many kilometers above the surface of the earth. 
 
                  ➢  Chief component of atmosphere at earth’s Surface: -- N2 = 78%; O2 = 21%; Argon = 0.94%; CO2 = 0.032%;  

                                                                                                         H2 = 0.01% 
                       remainder includes Na, He, dust particles.                         
                       Now, as we go higher, the density of atmospheric pressure goes on decreasing. 
 
                 ➢ The pressure exerted by the ocean of the air on the earth’s surface is called atmospheric pressure. Thus, 
                   “The atmospheric pressure at any point is numerically equal to weight of a column of air of unit cross-sectional  
        area extending from that point to the top of the atmosphere”. 
                ➢  Standard (normal) atmospheric pressure is equal to the pressure due to a column of 76 cm (0.76 m) of mercury  
                      at 00C at   sea level.          
                     At 00C, Density of mercury = 13.6 × 103 K g / m3 and at sea level, g = 9.8 m/s2  
               ∴                                          Pressure =      h ×ρ ×g 
                              
   ∴       1 atmosphere (1atm) =   0.76 × 13.6 × 103 × 9.8 
                                                                                  = 1.013 × 105 N/m2 
                                                                       1atm           =   1.013 × 105 Pa (In SI)    
                                                                           

   MERCURY BAROMETER 

 
 
 

 
                                       
 

                   
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 



                   
 
 
           
 
 
 
 
 
 
 

                  
 
 
 
 
 

                 
 
 
 
 

     HEIGHT OF ATMOSPHERE 

         
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

     Buoyancy   and ARCHIMEDE’S PRINCIPLE   
           When a body is partially or wholly immersed in a fluid, it displaces the fluid. The displaced fluid has a tendency to  
             regains its original position. As a result of this an upwards force is exerted on the body by the displaced fluid. The 
            upward force is called Buoyant force (or thrust).   
 
      ➢ The thrust is clearly equal to the apparent loss in weight.      
 
     ➢ The Buoyant force acts at the centre of buoyancy, this will coincide with the centre of Gravity (C.G) 
        [IF the solid body is homogeneous and spherical]. So, the homogeneous spherical body immersed in a liquid  
        remains in Equilibrium. However, if the body is not homogeneous & spherical, then the centre of gravity may 
                   not lie on the line of upward thrust and hence there may be Torque that causes rotation of the body. 

 
 
 
 
 
 
 
 

 



 

 

 

 

                            

                 Archimedes’s principle                                                                   
                                                                           It states that, “When a body is immersed wholly or partially in a liquid (at rest), 
             it loses some of its weight. The loss in weight of the body in the liquid is equal to the weight of the liquid displaced by  
             immersed part of the body”. 
             In other words, “If a body is wholly or partially immersed in a fluid, it experiences an upward thrust equal the  
   weight of the fluid displaced and this upward force acts through the centre of gravity”. 
             PROOF:     
                          Consider a body of mass ‘M’ completely immersed in a liquid of density ‘ρ’.                - - - - - - - - - - - - - - - - - -  
             Let ‘A’ be the area of cross-section of the both the lower and upper face each.                         - - - - - - - - - - - - - - - - - - 
             Let ‘l’ be the depth of upper face from the free surface of the liquid                                        -- -   l -- -- - -   F1 - - - - - - -- 

  h = height of the body.                                                                                                                      - - - - - - - - - - - - - - - - - - 
                 Pressure (acting on the upper face), P1 = l ρ g    ------------------------ [1]                                    - - - - - - - - - - - - - - - - - - 
                                                                                                                                                                               - - - - - - - - - -- ---- -- - - - 
                Pressure (acting on the lower face), P2 = (l + h) ρ g    ---------------- [2]                                        - - - - - - -- - -- - -- - h - - - 

                                                                                                                                                                 - - - - - - - - - - - - - - - - - -- 
                Downward force (or thrust) on the upper face, F1 = P1A = l ρ g A                                              - - - - - - - - - - - - - - - - -- - 
    Upward force (or thrust) on the lower face, F2 = P 2 A = (l + h) ρ g A                                          - - - - - - - - - - - - - - - - - -  
           Net force on the body, F =    F2 - F1                                                                                                         - - - - - - - - - - - - -- - - - -- 
                                                      = (l + h) ρ g A -- l ρ g A                                                                                  - - - - - - - - - - F2 - - - - -- -  
                                                            =    l ρ g A + h ρ g A -- l ρ g A                                                                       - - - - - - - - - - - - - - - -  
                                                            = (Ah) ρ g  
                                                            = (Area × height) ρ g    = Volume × ρ g  
                               ∴                     F = V ρ g              
          
 
       Also,   F = (Volume × density) g = mass × g = m g   = Weight of the displaced liquid       
 
               This upward thrust (F = mg) exerted by the fluid on the body is called a Buoyant force.  
 
         ➢  Forces acting on the body are: ----- [1] Its weight Mg, (acts vertically downwards). 
                                                                                   [2] Net up thrusts (the buoyancy). 
       ➢  Apparent weight of the body             = Mg – mg  
         ➢  Actual weight of the body                  =   Apparent weight + mg. 
 
       ➢  Weight of the liquid displaced (mg) =   Actual weight – Apparent weight. 
 
        ➢  Conclusion: Apparent weight of the body is less than its actual weight by an amount equal to the weight of the  
                              liquid displaced by the body.  
 

             Law of Floatation --   [Extension of Archimedes’ principle] 
                                     Consider a body of volume ‘V’ and density ‘ρ’, immersed completely in a liquid of density ‘σ’(Sigma) 
             Force acting on the body are --- [1] The weight of the body W (= V ρ g), through the centre of gravity [Downward]. 
                                                         --- [2] Upward thrust (T) (i.e., weight of the liquid displaced), through centre of gravity (upward) 
  (i.e, centre of buoyancy) 
                               ∴                         Apparent weight = W - T  
            ➢ Case I: -- When W > T, Then     W - T = +ive value, so a net force acts downwards.  The body sinks to the bottom of  
 the liquid. In this case ρ > σ. 
       
           ➢ Case II: -- When W = T, Then     W - T = 0. The body will not experience any resultant force upward or downwards. The    
                                                       Body is in equilibrium inside the liquid i.e., the body will just float. In this case ρ = σ. 
 
           ➢ Case III: -- When W > T, Then     W - T = -ive value, so a net force acts upwards. The body continue to move 
                                                         up till the weight of the liquid displaced by its immersed part just equals the weight of the  
                                                          body. The body will then just float in the liquid. In this case ρ < σ. 
   
 



 
 
 
 
                      
 . 
                                    T 
                                                                                                           T                                                                  
 
             = - =- = - =- = = = = = = -                              -- - - - - - = = = = = -  - - -                                       - - - - = =  ● = = = - - - - - 
               ● 
 
                                                                                                                                                                                      W 
 
                                  T                                                                     W  
 
 
                               ● 
 
 
                               W 
    { I }                                                                       { II }                                                                    {III}  
 
            DEFINATION: -- “A body floats in a fluid if weight of the fluid displaced by the immersed portion of the body is equal to  
                                          the weight of the body”. 
 
             RELATION   BETWEEN   DENSITY   OF   SOLID(ρ) AND LIQUID(σ): - 
 
               Weight   of the floating solid   =   Weight of the liquid displaced  
                                         V1 ρ g                    =     V2 σ g 
 
                                                           ρ    =  V2 
 σ        V1                                          
 
                  Density of solid      =        Volume of immersed portion of solid  
                 Density of liquid                       Total volume of the solid 
                                                    =     Fraction of volume of the body immersed in the liquid 
 
             

       

  
 
 
 
 
 
 
 
          
 
 
 
 
 
 
           
 
 
 



 
 
            
                       
          

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
         
  
 
 
 
 
 
 
 
 
 
 
  
   

 
 
 
 
 
 
 
 
 
 


