
Properties of Bulk Matter 

e In case a non-viscous liquid is moving vvith streamline 
flow, the velocity of liquid flow is independent of the 
nature of liquid. 

e In a steady fiow through a varying tube; the velocity 
of flow v,ill increase where the area of cross-section of 
tube decreases and vice-.versa. 

ENERGY OF A FLOWING LIQUID 

• 

111e energy of a 
t'l;pes : 
o Kinetic energy 
o Potential ener1:.'1' 
o Pressure energy. 

liquid st any point is of three 

Kinertc energy : It is the energy possessed by a liquid 
by virtue of its motion. 

K.E. offae ] =- mv2 

K.E. per unit mass of the liquid=lv2 � 2 

K.E. per unit volume of the liquid = f pv2 

® Potential energy : Jt is the energy possessed by a 
by virtue of its position. 

P.E. of the liquid mgh 
P.E_ per unit mass of the liquid gh 
P.E. per unit volume of the liquid = pgh. 

• P:ressu:r€" energy : It i s  the energy possessed a 
Hquid by virtue of its pressure. 

Pressure energy per unit mass of the liquid =-=-

P 
Pressure energy pcr unit volume of the liqujd P 

BERNOULLI'S THEOREM 
$ It states that for the streamline flow of an ideal liquid 

through a tube, the total energy (the sum of p!essure 
energy, the potential energy and kinetic energy) per 
unit volume remains constant at every cross-section 
throughout the tube. 

l O P + pgh .1. -pvb = constant 
2 

P I v2 
or - + h + --::::: another constant 

pg 2 g 
p Here, -= pressure head; 
pg 

l v2 

h = potential head and 2-:; = velocity head. 
b 

• If the liquid is flo'wing through a horizontal tube, then 
h is constant, then according to Bernoulli's t.½.eorem, 

P I v2 
- +  --= constant 
pg 2 g 

® BemoulH�s theorem is based on law of consen1ation of 
energy. 

Applieations of Bernoum's Theorem 
@ Bunsen's burner 
® Atomiser or sprayer 
,e, Lift on an aeroplane wing 
@ Blovring off the roofs during stom::;, 
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& Magnus effect  : When a spinning ball is t.¾rown, it 
deviates fro0 its usual path in flight. This effect is 
called ma gnus effect. This effect also occurs in 
accordance with Bernoulli's theorem. • 

• 

V;en.twimeter : 11 i s  a de"-v'ice used to measure the 
of an inco!Ilpressible liquid and rate of flow of liquid 
through pipes, Its working principle is based on 
Bernoulli's theorem. 
Venturimeter is shovvn in the figure. It is :fitted 
horizontaHy to t.�e pipe through which the liquid is 
flowing with steady flow. 

T'ne volume of the liquid flo'\:i,,ing per second 
the v.rider tube of area of cross-section A: is 

where, 
p = Density of liquid flmving through the pipe 
Pm = Density of liquid in U-tube 
A2 

Area of cross-section of smaHer tuhe 
h = Difference in the height of the liquid in 

nvo arm-s of U tube 
TORRICELLI'S THEOREM 
@ (t states that velocity of efflux Le. the velocity with 

which the liquid flows out of an orifice a narrow 
hole) is equal to that which a freely tailing body would 
acquire in faHing through a vertical distance to 
the depth of the orifice below the free surface of the 
liquid. 
Veloc,ity of efflux, v = .,; Li!:11 

® The velocity of efflux i.e., velocity of liquid -coming 
crut of the orifice is independent Gf 
o the nature of liquid 
o the quantity of liquid in the vessel 
o the area of the orifice. 


