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TOPICS

I. Hydrostatic forces on surfaces

II. Fluid dynamics problems

III. Continuity equation problems



True or false?

1. When a surface is submerged in a fluid, forces develop on the
surface due to the fluid (T)

2. The force must be perpendicular to the surface (T)

3. Fluid is compressible (F)

4. The hydrostatic pressure is constant at the bottom of the tank

5. The hydrostatic force refers to the amount of force that is exerted 
by a fluid (T)

6. F= p/A  (F)



Equal volume of two liquids of densities ρ1 and ρ2 are poured into two 
identical cuboidal beakers. The hydrostatic forces on the respective 
vertical face of the beakers are F1 and F2 respectively. If ρ1 > ρ2, which 
one will be the correct relation between F1 and F2?

a) F1 > F2

b) F1 ≥ F2

c) F1 < F2

d) F1 ≤ F2



True or false?

• For a horizontal surface, such as the bottom of a liquid-filled tank, the 
magnitude of the resultant force is simply FR = pxA where p is the 
uniform pressure on the bottom and A is the area of the bottom



T



True or false?

The thrust force acting on a surface submerged in a liquid can be calculated 
as

F = pa x A  =ρ x g x ha x A 

pa = average pressure on the surface (Pa)

A = area of submerged surface (m2)

ha = average depth (m)



T



• How much is the hydrostatic pressure exerted by water at the 
bottom of a beaker? Take the depth of water as 45 cm. (density of 
water 103kgm−3).

A) 2450 Pa

B) 3780 Pa

C) 4410 Pa

D) 5580 Pa



Height=45cm=0.45m

gravity=9.8ms−2

Density=1000kgm−3

Pressure=hg

• =0.45×9.8×1000Pa=4410Pa.



• Answer: A

• Hydrostatic force per unit width on a vertical side of a beaker = 1 ⁄ 2 * 
ρgh2, where ρ = density of the liquid and h= height of liquid column. 
Thus if ρ1 > ρ2, F1 > F2 and F1 ≠ F2, when the h is constant



Which of the following is the correct relation between centroid (G) and 
the centre of pressure (P) of a plane submerged in a liquid?

a) G is always below P

b) P is always below G

c) G is either at P or below it.

d) P is either at G or below it.



• Answer: d



A cubic tank is completely filled with water. What will be the ratio of 
the hydrostatic force exerted on the base and on any one of the vertical 
sides?

a) 1:1

b) 2:1

c) 1:2

d) 3:2



•Answer: b

•Hydrostatic force per unit width on a vertical side of a 
beaker Fv = 1 ⁄ 2 * ρgh2

Hydrostatic force per unit width on the base of the beaker

Fb = ρgh * h = ρgh2

Thus, Fb : Fv = 2 : 1



Consider the three differently shaped containers, as shown. Each container is filled with water to a depth of 10 
m.
In which container is the pressure the greatest at the bottom?

A) Container C

B) Container A

C) It cannot be determined without knowing the volume 
of water in each container.

D) Each container has the same pressure at the bottom

E) Container B



D) Each container has the same pressure at the bottom

• In this question, we're told that three containers of different shapes are
filled with water. We're also told that each container has the same depth of
water.

• To find the pressure at the bottom of any of the containers, we'll need to
remember the equation for pressure.

• Also, since each container is filled with water, the density of the fluid in
each container is identical. Moreover, the depth we are considering for
each container is also the same. Therefore, the pressure at the bottom of
each container is exactly the same.



A ball with radius r=0.22m is submerged in syrup at a depth of 4m. 
What is the total force from pressure acting on the ball?

A) 32 kN

B) 66 kN

C) 78 kN

D) 46 kN

ρs= 1370 kg/m
3

Patm =100 kPa



C)

The total pressure on the ball includes both hydrostatic and 
atmospheric pressure: PT = Patm + Ph

Ph= ρh x g x h
determine the force on the ball, we need it's surface area. For a sphere:



A U-shaped tube is filled with water, however the openings on either
ends have different cross-sectional areas of 5m2 and 10m2. If a force of
100N is applied to the opening that is 5m2 in area, how much force will
be exerted on the other end of the tube?

The following formula on pressure and area is used:

F1 x A1 = F2 x A2

We substitute our known values and solve for 
F2 to obtain the output force:

Therefore the correct answer is 50N of force.



True or false?

• This diagram shows the pressure intensity on a vertical surface that is 
immersed in a static liquid and which has the same height, h, as the
depth of water.



Answer: True



• If we want to obtain the absolute pressure measured relative to an
absolute vacuum, that is the total pressure exerted by both the water
and the atmosphere, we have to add atmospheric pressure, PATM, to
the gauge pressure. Thus the absolute pressure, PABS, is:

……………………………………………..







What is the average pressure intensity on the
dam?





True or false?



T



True or false?













True or false?

The relationship between the area inside the pipe (the pipe's internal
diameter) and the velocity of the fluid is expressed in the equation of
continuity, written as v1 x A1 = v2 x A2



If a liquid enters a pipe of diameter d with a velocity v, what 
will it’s velocity at the exit if the diameter reduces to 0.5d?

a) v

b) 0.5v

c) 2v

d) 4v



Answer: d



The continuity equation is based on the principle of

a) conservation of mass

b) conservation of momentum

c) conservation of energy

d) conservation of force



Answer: a



Two pipes, each of diameter d, converge to form a pipe of diameter D. 
What should be the relation between d and D such that the flow 
velocity in the third pipe becomes double of that in each of the two 
pipes?

a) D = d

b) D = 2d

c) D = 3d

d) D = 4d



Answer: a

A1v1 + A2v2 = Av

d2v + d2v = D2v

D = d.



Two pipes, each of diameter d, converge to form a pipe of diameter D. 
What should be the relation between d and D such that the ow velocity 
in the third pipe becomes half of that in each of the two pipes?

a) D = d/2
b) D = d/3
c) D = d/4
d) D = d/5



• In a water supply system, water flows in from pipes 1 and 2 and goes 
out from pipes 3 and 4 as shown. If all the pipes have the same 
diameter, which of the following must be correct?

a) the sum of the flow velocities in 1 and 2 is equal to that in 3 and 4

b) the sum of the flow velocities in 1 and 3 is equal to that in 2 and 4

c) the sum of the flow velocities in 1 and 4 is equal to that in 2 and 3

d) the flow velocities in 1 and 2 is equal to that in 3 and 4



The continuity equation is only applicable to incompressible fluid. 

a) True

b) False



The continuity equation is only applicable to incompressible as well as 
compressible fluid.



Answer: a

• A1v1 + A2v2 = A3v3 + A4v4

Since d1 = d2 = d3 = d4, v1 + v2 = v3 + v4.



For an incompressible flow, the mass continuity equation changes to 
________

a) energy equation

b) momentum equation

c) volume continuity equation

d) remains same



Answer: c



Continuity equation is related to _______

a) Mass conservation

b) Energy conservation

c) Momentum conservation

d) Velocity change



Answer: a



• A liquid flows through a pipe with a diameter of 10cm at a velocity of 
9cm/s. If the diameter of the pipe then decreases to 6cm, what is the 
new velocity of the liquid?

A) 21cm/s

B) 25cm/s

C) 50 cm/s

D) 15cm/s



• Rate of flow, A * v, must remain constant. Use the continuity equation, A1v1=A2v2.

• Solving the initial cross-sectional area yields: A1=πr2=25πcm2. The initial radius is 5cm.

• Then find the final area of the pipe: A2=πr2=9πcm2. The final radius is 3cm.

• Using these values in the continuity equation allows us to solve the final velocity.

• (25πcm2)(9cm/s)=(9πcm2)v2

• v2=25cm/s



Which will produce the greatest increase in 
flow velocity through a tube?
• Halving the tube radius

• Doubling the viscosity of the liquid

• Doubling the tube area

• Dividing the tube area by three

• Doubling the tube radius



Correct answer:

Halving the tube radius



• If a pipe with flowing water has a cross-sectional area nine times greater at
point 2 than at point 1, what would be the relation of flow speed at the
two points?

• The flow speed relation will depend on the viscosity of the water

• The flow speed at point 1 is three times that at point 2

• The flow speed at point 1 is nine times that at point 2

• The flow speed at point 2 is nine times that at point 1

• The flow speed at point 2 is three times that at point 1



Correct answer:

The flow speed at point 1 is nine times that at point 2



Using the continuity equation we know that A1V1=A2V2. 

The question tells us that the cross-sectional area

at point 2 is nine times greater that at point 1 (9A1=A2).

Using the continuity equation we can make A1= 1 and A2 = 9.

1V1=9V2

V1 / V2=9 / 1

Flow speed at point 1 is nine times that at point 2.


























