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What is a Fluid?

A substance that has not its own shape but takes the 

shape of its container 

Volume

Liquid

Does not depend

from the volume of 

the container

Gas

Occupies all the 

volume of the 

container
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Fluids: surface forces and volume forces

Surface Forces

Act only on the surface

P= d m g = ρ d V g

Volume Forces

Act on any mass element dm 

Experimentally: in a fluid in equilibrium, 

forces are orthogonal to dS

dF21= - dF12 p12= dF12/dS

dF21 dF12

dS
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Isotropy of Pressure

p1(P)= F1/S1

F1

S1
S2

P

F2

p2(P)= F2/S2

p1(P)= p2(P)= pressure in P

pressure: [p]=ml-1t-2

N/m2≡Pascal (Pa)

1 atm =1.013×105 Pa
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Law of Stevino

g

z

S

Still Fluid: At equilibrium for any

volume element F = 0

dz

Weight = - ρ S dz g
F2

F1

force on upper surface =-p2S
Force on lower surface =p1S
-ρSgdz-p2S+p1S=0

-ρgdz= p2-p1=dp

Weight
Incompressible Fluids (cannot be

compressed) (Liquids)

p(z2)= p(z1)+ ρg(z1-z2)
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Density

0.7920EthilicAlcool

0.99630

0.958100

1.260Glicerine

1.0337Blood plasma

1.0537Blood

13.6000Mercury

0.9170Ice

1.02515Sea water

1.0004Water

Density

(103 kg/m3)

Temp.

(oC)
0.9015Paraffine

1.620Bone

10.520Ag

21.420Pt

19.320Au

0.0020CO2
11.320Pb

0.9215Olive Olio 

0.9715Palm Olio 

1.0320Milk

0.001220Air

0.720Mango wood
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Law of Pascal

p(z2)= p(z1)+ ρg(z1-z2)

Small difference in level, low

ρ:

p(z2)≈ p(z1)

S1
S2

F1
F2

Hydraulic Press

p2= p1⇒ F2/S2=F1/S1

F2=F1(S2/S1)
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Atmosferic Pressure

Experiment by Torricelli

h

pa= ρmgh
1atm=101335N/m2

1bar=105Pa=0.987atm

1 mbar=10-3 bar

Pratical Units of pressure:

tor or mm of mercury

1 tor=1.333mbar
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Law of Archimede (Bouyant or upthrust force)

g

Peso=P=ρVg

P

Force balance = F = -P = - ρ V g

F

If ρ1 is the density,  the total force is:

FT= F+P= - ρVg + ρ1 Vg = (ρ1-ρ)Vg

Body floats if : ρ1<

ρ

Volume displaced = V1

Upthrust force  = weight of displaced fluid = V1 g ρ1

V


