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Numerical Problems

1. Water flows through a 1 cm diameter pipe with a speed of 1 m/s. What should
be the diameter of the nozzle if the water is to emerge at 2.1 m/s.

Data:

Dicmeterof thepipe di=1cm=001m
Speed of waoter at this point vi=1 m/s
Dicmeter of the nozzle d;:=7¢

Speed of water at this point v2=2.1 m/s
Solution

From equation of continuity
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2. Water if flowing smoothly through a closed pipe system. At one-point speed of
water is 3 m/s, while at another point 3m high, the speed is 4dm/s. At lower point
the pressure is 80k pa. Find the pressure at the upper point.
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Data:

Speed of water at lower end v,=3 m/s
Speed of water at higher end v2=4m/s
Height of the pipe at higher end hz=3 cm
Height of the pipe at lower end h,=0 cm
Pressure of water at lower end p =80k 10° pa
Pressure of water at lower end p; =¢

Solution

From Bernoullh Equation

P.- +.;;V;} * ".:gh.'? = Pl * ‘;V'2 3 :gh'

— P, +x1000x16 +1000x9.8 x3

=> 80x10° + x1000x9 +0

= P, + 8000 + 29400 = 80 x 1000 + 4500
= P, + 37400 = 84500

— P, =4/.1Kp

3. An airplane wing is designed to that when the speed of the air across the top

of the wing is 450 m/s, the speed of air below the wing is 410 m/s. what is the
pressure difference between top and bottom of the wings?

Data:

Speed of the ar at the top wing vi1=450 m/s

Speed of the air at the bottom wings v2=410 m/s

Pressure difference between bottom & top
Pl-P2=¢

Density of the air 6 = 1.29 kg/m?
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Solution
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4. Water flows through pipe whose internal diameter is 2cm at a speed of 1 m/s.
What should be the diameter of the nozzle if the water is o emerge at a speed of
4m/s.

Data:

Internal diameter of the pipe atoneend d,=2cm =0.02m
Speed of water at this point vi=1 m/s

Diometer of the nozzle d2=7¢

Speed of emerging water vo=4 m/s

Solution

From equation of continuity
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5. Eight equal drops of oil are falling through air with a steady velocity of 0.1 m/s.
If the drops recombine to form a single drop, what should be the new terminal
velocity?

Data:

Terminal velocity of each drop v, =0.1 m/s
Terminal velocity of drops when they combine to form a single drop v,'=¢

Solution:

When drops combine to form a single drop then

7, = 2N
Since
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Dividing equation(2) by (1)
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Puthng the value in Equation (3)

v, =(0.)x| 2|

\ /: )

lv. 0.4m/ Sl

é. Calcvulate the speed of efflux of kerosene oil from narrow hole of a tank, in
which pressure is 4 atm. Density of kerosene oil is 0.72 kg/m?.

Data
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Density of kerosene oil 6=0.72 kg/m?

Pressure P=4atim =4 x1.03 x 10° po

Speed of effluxv=7¢

Solution
Since
P = -I-;:v?
5
v ) «4x).03x]10°
d 0.72
[V =338mys]

7. A small sphere of volume v falling in a viscous medium acquires a terminal
velocity v. What will be the terminal velocity of a sphere of same material and
volume 8v falling through the same medium?

Solution

Since

Putting the value of y in Equation (1)

, = 29¢(3v Y
"~ 9p \4zx)
Since v'=8V 50 new terminal velocity of the sphere is

v, = 29¢( 3x8v ¥
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From Equation (3), it is clear that if volume becomes 8 times terminal velocCity

becomes 4 times of initial terminal velocity.

8. Determine the radius of a water drop falling through air with a terminal
velocity of 0.012 m/s.

Data

Terminal velocity of the drop v=0.012 m/s
Viscosity of airn = 1.2 x10-5 NSm-2
Density of air 6 =1.2 kg/m?

Density of water Suae= I1X10° kg/m?
Solution

Since

x0.019x10-3x0.012
2x1x10°x9.8
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