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Forces in fluids

1.
Complete the following sentences, using the words or groups of words in the box below. You may use some words more than once.  

	•
1 N

•
amount of air

•
behaviour

•
buoyancy

•
buoyant force

•
decrease(s)

•
depth

•
different

•
enclosed fluid 
	•
equal
•
factors

•
fluids

•
gravitational force

•
greater

•
high

•
liquid

•
increase(s)

•
lift
	•
liquid

•
low

•
motion

•
number of collisions

•
overflow

•
Pascal’s

•
pascals

•
perpendicular to

•
pressure
	•
rises to the surface

•
shape

•
speed

•
surface area
•
temperature

•
unit of surface area

•
volume

•
volume of water

•
weaker

•
work across a distance


a)
A fluid is a substance, a ________________________ or a gas that takes the ________________________ of its container. When discussing ________________________, we use the concept of ________________________ rather than the concept of force. 

b)
Pressure is a force applied to a ________________________. It is measured in ________________________ and expressed by the following mathematical formula:
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  where  P is the ________________________ (in Pa)

 

F is the force ________________________ the surface (in N) 

 

A is the ________________________ subjected to the pressure (in m2). 


One pascal represents the pressure of ________________________ applied to a surface of 


c)
The ________________________ of pressure is ________________________ depending on whether pressure is applied to a liquid or a gas. In a liquid, two ____________________ affect pressure: the ________________________ and the density. 
The greater the depth or the
 density, the ________________________ the pressure. In a gas, pressure depends on the ________________________ between the gas particles. Three factors affect the number of collisions: the ________________________, the ________________________ and the number of particles. When the temperature increases, the collisions and the pressure ________________________, the volume ________________________, and the number of particles increases.

d)
There are three principles that deal with the concept of pressure in ________________________: ________________________ principle, Archimedes’ principle and Bernoulli’s principle.  

e)
Some applications of Pascal’s principle make it possible to do _______________________ by transmitting a force from one point to another. This principle states that a change of pressure applied to an ________________________ is transmitted uniformly in all directions. In practical terms, this means it is possible to ________________________ heavy objects such as cars.

f)
Archimedes’ principle explains the ________________________ of objects in a fluid. Archimedes discovered the ________________________ method by which the ________________________ of a solid  can be determined by placing it in a container filled with water to the brim. The ________________________ collected from the overflow corresponds to the volume of the solid. 

g)
According to Archimedes’ principle, an object submerged in a fluid is affected by a ______________________ that pushes it upward. This force is ______________________ to the weight of the fluid displaced by the object. For example, submarine designers 
apply this principle. A submarine contains ballast tanks that let air in or out. The ________________________ acts on the ________________________. If the buoyant force is ________________________ than the the gravitational force, the submarine sinks. If the buoyant force is________________________ than the gravitational force, the submarine _______________________. If the buoyant force is _______________________ to the gravitational force, the submarine remains at the same ________________________. 


h)
According to Bernoulli’s principle, the pressure of a fluid in ________________________ varies with its ________________________. The higher the ________________________ of the fluid, the lower its pressure. This principle helps us understand how an airplane can fly. It can be explained by the ________________________ on the wings of a plane. At a certain speed, there is unequal pressure on a plane’s wing. Due to its shape, the pressure on the upper part 
of the wing is ________________________, and the pressure below the wing is ________________________. The wing is therefore subjected to an upward force powerful enough to lift the plane.

2. 
What principle is at work in each of the following situations?

	
	a) 
the propellers of a boat
	

	
	b) a hydraulic press
	

	
	c) an anchor dropped in the water
	

	
	d) 
a hydraulic brake system
	


3. 
Two situations are described in each of the following examples. In which situation is the pressure greater?

a)
A diver swimming at a depth of 10 m or a diver swimming at a depth of 25 m?

	


b)
A swimmer who dives into the ocean or a swimmer who dives into a lake? 




	


c)
A given amount of gas in a 10-mL syringe or in a 25-mL syringe?

	


d)
A tank full of cooled gas or a tank full of heated gas?

	


e)
A 10-L tank containing a certain number of molecules of gas or an identical tank containing twice as many molecules?

	


4. 
You apply a force of 50 N to the plunger of a syringe with a radius of 1 cm. How much pressure is exerted on the plunger?

	



5. 
What force is applied if you put 220 kPa of pressure on a 50-m2 surface?
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