UNIT 4:   Forces in engineering
 Tuning-in

Task 1          Working in your group, try to explain these problems.

1. Why doesn’t the ship sink?

2. What makes the spring stretch and what keeps the weight up?

3. Why doesn’t the box slide down the slope?
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           Reading 1     Predicting
As you learnt in Unit 1, it is important to think about what you are going to read before you read. Do not start to read a text immediately. One way to help your reading is to think about the words which might appear in the text. The title might help to focus your thoughts. Which words might appear in a text with the title Forces in engineering?

Task 2          The text you are going to read is called Forces in engineering. Here are some
                      of the words it contains. Can you explain the link between each word and the
                      title of the text?

weight 


buoyancy


equilibrium

elasticity 


magnitude 


resultant

newton


gravity 

Task 3          Now read the text. Use the information in the text to check the explanations 
                      you made in Task 1
Forces in engineering

To solve the ship problem, we must look at the forces on the ship (Fig.1). The weight, W, acts downwards. That is the gravity force. The buoyancy force, B, acts upwards. Since the ship is in equilibrium, the resultant force is zero, so the magnitudes of B and W must be the same. 
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Another very important force in engineering is the one caused by elasticity. A good example of this is a spring. Springs exert more force the more they are stretched. This property provides a way of measuring force. A spring balance can be calibrated in newtons, the unit of force. The block in Fig. 2 has a weight of 10 newtons. The weight on the balance pulls the spring down. To give equilibrium, the spring pulls up to oppose that weight. This upward force, F1, equals the weight of the block, W. (F1=W)
    [image: image3.emf]
It is important to get the distinction between mass and weight absolutely clear. Mass is the quantity of matter in an object. Weight is the force on that object due to gravity. Mass is measured in kilograms, whereas weight, being a force, is measured in newtons.
We have looked at buoyancy, elasticity, and gravity. There is a fourth force important in engineering, and that is friction. Friction is a help in some circumstances but a hindrance in others. Let us examine the forces on the box (Fig.3). Firstly, there is its weight, W, the gravity force, then there is the reaction, R, normal to the plane. R and W have a resultant force trying to pull the box down the slope. It is the friction force, F, acting up the slope, that stops it sliding down.
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Reading 2 
Grammar links in texts
One of the ways in which sentences in a text are held together is by grammar links. In this extract, note how each expression in italics links with an earlier expression. 

Another very important force in engineering is the one caused by elasticity. A good example of this is a spring. Springs exert more force the more they are stretched. This property provides a way of measuring force.

Sometimes these links cause problems for readers because they cannot make the right connection between words in different parts of a text.
Study these common grammar links:

1. A repeated noun becomes a pronoun. 
 Springs becomes they.
2. A word replaces an earlier expression. 
 Force in engineering becomes one.

3. A word replaces a whole sentence or clause. 
 Springs exert more force the more they are stretched
 becomes This property.   
Task 4     
With which earlier expressions do the words in italics link? Join them as in 

the example above.
Friction in machines is destructive and wasteful. It causes the moving parts to wear and it produces heat where it is not wanted. Engineers reduce friction by using very highly polished materials and by lubricating their surfaces with oil and grease. They also use ball bearings and roller bearings because rolling objects cause less friction than sliding ones.
Source: S. Larkin and L. Bernbaum (eds.), The Penguin Book of the Physical World


Language study
The present passive

Study these instructions for a simple experiment on friction.
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1. Place a block of wood on a flat surface.

2. Attach a spring balance to one end of the block.

3. Apply a gradually increasing force to the balance.

4. Note the force at which the block just begins to move.

5. Pull the block along so that it moves at a steady speed.

6. Note the force required to maintain movement. 
7. Compare the two forces.


When we describe this experiment, we write:

A block of wood is placed on a flat surface. A spring balance is attached to one end of the block.

This description uses the present passive. We form the present passive using is/are + past participle.
Task 5    
Complete this description of the experiment using the present passive. 

A block of wood (1) ____________________ on a flat surface. A spring balance (2) ________________ to one end of the block. A gradually increasing force (3) ________________ to the balance. The force at which the block just begins to move (4) __________________.

The block (5) ___________________ along at a steady speed. The force required to maintain movement (6) ____________________. The two forces (7) _________________. It is found that the first force is greater than the second.
What does this experiment show?
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Why doesn’t a ship sink?

Because the weight of the volume of water it displaces is bigger than the weight of the ship. A ship will float when the weight of the water it displaces equals the weight of the ship. This is the Achimedes Principle. Water exerts a pressure on the hull of the ship with a net force pushing it upwards. If the area of the hull is large enough, then at some point the weight of the ship will be balanced by the force pushing up on the ship. This is why heavy solid objects sink, but keep making the surface area larger and it will eventually float.  
Tại sao tàu không chìm? 

Bởi vì trọng lượng của khối lượng nước nó chiếm chỗ lớn hơn trọng lượng của tàu. 
Một con tàu sẽ nổi khi trọng lượng của nước chiếm chỗ bằng với trọng lượng của tàu. Đây là nguyên tắc Achimedes. Nước là áp lực trên các thân tàu với một hợp lực đẩy nó lên. Nếu khu vực của thân tàu là đủ lớn, sau đó tại một số điểm trọng lượng của con tàu sẽ được cân bằng bởi lực đẩy lên trên tàu. Đây là lý do tại sao các vật thể rắn nặng chìm xuống, nhưng vẫn thực hiện những diện tích bề mặt lớn hơn và cuối cùng sẽ nổi. 

Metal ships 
Metal is denser than water. But if you consider the full volume of the ship (including the metal hull and the space inside it), on average the ship is less dense than water. Why does a helium balloon float into the air? The rubber of the balloon does not float into the air by itself. It's the same concept. Ships float because of buoyancy not because of what the material is. During WWII Japan and the US tested making ships out of CONCRETE due to metal shortage and they worked just fine.
Tàu kim loại 
Kim loại nặng hơn nước. Nhưng nếu bạn xem xét khối lượng đầy đủ của con tàu (bao gồm cả vỏ kim loại và các không gian bên trong nó), trung bình các tàu nhỏ hơn nước. Tại sao một bóng bay lơ lửng trong không khí? Cao su của quả bóng không nổi vào không khí của chính nó. Đó là khái niệm tương tự. Tàu nổi vì nổi không phải vì những gì các vật liệu. Trong Thế chiến II Nhật Bản và Mỹ đã thử nghiệm làm cho tàu ra khỏi BÊ TÔNG do thiếu kim loại và họ chỉ làm việc tốt.
Read more: http://wiki.answers.com/Q/Why_doesn't_a_ship_sink#ixzz2l6zP8EU2

Read more: http://wiki.answers.com/Q/Why_doesn't_a_ship_sink#ixzz1KcCV9xZ9
Vocabulary
weight (n) = heaviness

+ [C or U] the amount that something or someone weighs (trọng lượng)
What weight can this lorry safely carry? 
There was a slight decrease in his weight after a week of dieting. 
+ [C] a piece of metal of known heaviness that can be used to measure the heaviness of other objects 
+ [C] any object that is heavy.

Try not to lift heavy weights.
I lift weights twice a week at the gym. 
volume /ˈvɒl.juːm/ (n) = (thể tích)
+ [C or U] the amount of space that is contained within an object or solid shape.

Which of these bottles do you think has the greater volume? 
+ [U] the number or amount of something in general
It's the sheer volume of traffic in the city that is causing the problems. 

displace /dɪˈspleɪs/ (chiếm chỗ) = to force something or someone out of its usual or original position: The building of a new dam will displace thousands of people who live in this area.

Float /floʊt/ [v] = to stay on the surface of a liquid and not sink 

equal /ˈiː.kwəl/ = the same in amount, number, or size (bằng)

principle /ˈprɪn.sɪ.pl̩/ [C] = a basic idea or rule that explains or controls how something happens or works  (nguyên tắc, định lý)
exert /ɪɡˈzɜːt/  [v] = to use something such as authority, power, influence, etc. in order to make something happen  (tác động)

pressure /ˈpreʃ.ər/ [n]    (sức ép, áp lực)
+ [U] the force you produce when you press something: 
He put too much pressure on the door handle and it snapped. 
You can stop bleeding by applying pressure close to the injured area. 
+ [C or U] the force that a liquid or gas produces when it presses against an area: gas/water pressure
hull /hʌl/ [n] = the body or frame of a ship, most of which goes under the water  (thân)
net [n] = material made of threads of rope, string, wire, or plastic with spaces between them, allowing gas, liquid, or small objects to go through, or an object made with this material that is used to limit the movement of something (lưới)

push /pʊʃ/ [v] = to use physical pressure or force, especially with your hands, in order to move something into a different position, usually one that is further away from you  (đẩy)
balance /ˈbæl.əns/  [S or U] a state where things are of equal weight or force (cân bằng) ( Synonym: equilibrium /ˌiː.kwɪˈlɪb.ri.əm/ /ˌek.wɪ-/ formal [n] = a state of balance 
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