AEL3 Unit 2bc: Solid Shapes and Hollow Shapes
Printer-friendly version of exercises + key to exercises

1) AEL3U2bc_Warm-up_Injection_Moulding.jcl
Warm-up: Injection Moulding
Gap-fill exercise
Look at the pictures on p. 12 in your coursebook (Bonamy, D. (2011). Technical English Level 3 Coursebook. Pearson Longman) and answer all the questions below by completing the gaps with correct words from this list: 
bottle, hollow, moves, soften, towards, turns
	1 Why is heat used?
2 What is the function of the screw?
3 Which of the items do you think are shaped using this process?
	1 To _______ the plastic pellets.
2 The screw _______ and _______ the pellets and later the plastic fluid along the cylinder _______ the nozzle.
3 All of them except for the _______ and bag because they are _______ and would probably need a process called blow-moulding.


Task adapted from: Bonamy, D. (2011). Technical English Level 3 Coursebook. Pearson Longman, p. 12).
Key:
	1 Why is heat used?
2 What is the function of the screw?
3 Which of the items do you think are shaped using this process?
	1 To soften the plastic pellets.
2 The screw turns and moves the pellets and later the plastic fluid along the cylinder towards the nozzle.
3 All of them except for the bottle and bag because they are hollow and would probably need a process called blow-moulding.



2) AEL3U2bc_Injection_Moulding_Process.jcl
Injection Moulding Process
Mixed-up text exercise
Put the individual steps of the injection moulding process in the correct order according to the picture in Task 1 in your book (Bonamy, D. (2011). Technical English Level 3 Coursebook. Pearson Longman, p. 12).
A The mould opens and the cold, hard, solid plastic shape is ejected.
B The screw stops rotating and then a ram in front of the screw moves straight forward.
C Small pieces (or pellets) of plastic are fed from the hopper into a cylinder.
D The soft, warm plastic is pushed towards a nozzle by the ram.
E The pellets are pushed along the cylinder by a rotating screw, and heated.
F Inside the cavity, the plastic is cooled by the mould, and becomes hard.
G The soft plastic is injected through the nozzle into a shaped cavity between the two halves of a mould.

Key: 
1c, 2e, 3b, 4d, 5g, 6f, 7a
1) Small pieces (or pellets) of plastic are fed from the hopper into a cylinder.
2) The pellets are pushed along the cylinder by a rotating screw, and heated.
3) The screw stops rotating and then a ram in front of the screw moves straight forward.
4) The soft, warm plastic is pushed towards a nozzle by the ram.
5) The soft plastic is injected through the nozzle into a shaped cavity between the two halves of a mould.
6) Inside the cavity, the plastic is cooled by the mould, and becomes hard.
7) The mould opens and the cold, hard, solid plastic shape is ejected.

3) AEL3U2bc_Gr_Active_or_Passive.jcl
Grammar: Active or Passive Voice?
Gap-fill exercise
Decide whether you need the active or the passive voice and fill in the gaps with the correct form of the verb in brackets. To make the task easier for yourself, look back at the diagram in Task 1 in your book again (Bonamy, D. (2011). Technical English Level 3 Coursebook. Pearson Longman, p. 12).

1 Plastic pellets ____________________ (store) in a hopper at the top of the machine.
2 The pieces of plastic ____________________ (transfer) from the hopper into a cylinder.
3 The plastic ____________________ (propel) along the cylinder by a rotating screw.
4 The heaters around the cylinder ____________________ (raise) the temperature of the plastic.
5 As a result, the soft, warm plastic softens and ____________________ (flow) more easily.
6 The plastic ____________________ (force) under pressure through a small nozzle.
Task from: Bonamy, D. (2011). Technical English Level 3 Coursebook. Pearson Longman, p. 13

Key:
1 Plastic pellets are stored (store) in a hopper at the top of the machine.
2 The pieces of plastic are transferred (transfer) from the hopper into a cylinder.
3 The plastic is propelled (propel) along the cylinder by a rotating screw.
4 The heaters around the cylinder raise (raise) the temperature of the plastic.
5 As a result, the soft, warm plastic softens and flows (flow) more easily.
6 The plastic is forced (force) under pressure through a small nozzle.
Task from: Bonamy, D. (2011). Technical English Level 3 Coursebook. Pearson Longman, p. 13.


4) AEL3U2bc_Gr_PassiveConversionIT.jcl
Grammar: Passive Voice Conversion
Gap-fill exercise.
Make the active sentences passive – convert them into the passive form. Hit the "?" button if you need a clue. Don´t forget to check your answers.
Be careful, the police often install speed trap units in this area. 
- Be careful, (1)_________________________________ often (2)_________________________________ in this area.
If the speed is too high, a camera takes a picture of the vehicle. 
- If the speed is too high, (3)_________________________________.
The system records the time the vehicle passes. 
- (4)_________________________________ the vehicle passes (5)_________________________________.
The system identifies each vehicle by its number plate. 
- (6)_________________________________ by its number plate.
The microprocessor calculates the time. 
- (7)_________________________________ the microprocessor.
The scanner converts the barcode into electrical pulses. 
- (8)_________________________________ into electrical pulses.
We usually reject such offers. 
- (9)_________________________________ usually (10)_________________________________.
We usually transfer the money electronically. 
- (11)_________________________________ usually (12)_________________________________ electronically.
They often send the data to the mainframe computer for further processing. 
- (13)_________________________________ often (14)_________________________________ to the mainframe computer for further processing.
We divide the data into groups. 
- (15)_________________________________ into groups.

----------Key----------
Grammar: Passive Voice Conversion
Be careful, the police often install speed trap units in this area. 
- Be careful, speed trap units are often installed in this area.
If the speed is too high, a camera takes a picture of the vehicle. 
- If the speed is too high, a picture of the vehicle is taken.
The system records the time the vehicle passes. 
- The time the vehicle passes is recorded.
The system identifies each vehicle by its number plate. 
- Each vehicle is identified by its number plate.
The microprocessor calculates the time. 
- The time is calculated by the microprocessor.
The scanner converts the barcode into electrical pulses. 
- The barcode is converted into electrical pulses.
We usually reject such offers. 
- Such offers are usually rejected.
We usually transfer the money electronically. 
- The money is usually transferred electronically.
They often send the data to the mainframe computer for further processing. 
- The data is often sent to the mainframe computer for further processing.
We divide the data into groups. 
- The data is divided into groups.

5) AEL3U2bc_Metal-Rolling_Process.jcl
Metal-Rolling Process
Gap-fill exercise
Look at the picture illustrating the metal-rolling process on p. 13 in your coursebook (Bonamy, D. (2011). Technical English Level 3 Coursebook. Pearson Longman). You can see its description both below the diagram and below these instructions here. Stylistically, the text sounds weird. This is because although the agents are not important in a text like this, they are put in the subject position in the sentences, i.e. all the sentences are active. Turn these active sentences into the passive voice to make them sound more stylistically correct. Also, add some sequencers in the text to make the order of the steps clearer. Typical sequencers are as follows: first, then, next, after that, finally.

Someone adjusts the gap between the rollers to the correct width. Someone switches on the motor, and the heavy rollers begin to rotate in opposite directions. A worker heats the metal plate. Then something pushes the hot metal plate through the gap between the rollers. As the hot metal moves between the rollers, the rollers compress it to a thinner shape. The metal comes out from the rollers in the form of a metal sheet. Someone then cools the metal sheet.
Text from: Bonamy, D. (2011). Technical English Level 3 Coursebook. Pearson Longman, p. 13.

_______________, the gap between the rollers _______________ to the correct width. Then, _______________ is switched on, and the heavy rollers begin to rotate in opposite directions. Next, the metal plate _______________. _______________ that, the hot metal plate _______________ through the gap between the rollers. As the hot metal moves between the rollers, the rollers compress it to a thinner shape. The metal comes out from the rollers in the form of a metal sheet. _______________, the metal sheet _______________.

Key:
First, the gap between the rollers is adjusted to the correct width. Then, the motor is switched on, and the heavy rollers begin to rotate in opposite directions. Next, the metal plate is heated. After that, the hot metal plate is pushed through the gap between the rollers. As the hot metal moves between the rollers, the rollers compress it to a thinner shape. The metal comes out from the rollers in the form of a metal sheet. Finally, the metal sheet is cooled.

6) AEL3U2bc_Extrusion_Blow_Moulding.jcl
Extrusion Blow Moulding
Mixed-up text exercise
Study the diagram on p. 14 in your book (Bonamy, D. (2011). Technical English Level 3 Coursebook. Pearson Longman) and put the steps of the production in the correct order. After you finish, leave the task open. Listen to recording 06 that can be found on the CD that comes with your coursebook and check whether the order of steps you suggested was correct. (Alternatively, you can read transcript 06 on pp. 118-119 in your coursebook).

	a) THE EXTRUSTION PROCESS
	b) THE BLOW MOULDING PROCESS

	· movement of warm, soft molten polymer along
cylinder 
· extrusion of molten polymer into mould 
· heating and melting of polymer pellets 
· transfer of polymer pellets from hopper to
cylinder of extruder 
· movement of cold polymer pellets along cylinder 
· rotation of screw 
	· cooling of plastic bottle shape 
· expansion of polymer to fit shape of mould
· blowing of compressed air into molten polymer 
· ejection of plastic bottle from open mould 
· inflation of molten polymer by compressed air 
· closure of two halves of mould with molten polymer inside 


Bullet points from: Bonamy, D. (2011). Technical English Level 3 Coursebook. Pearson Longman, p. 14.)

Key:
	a) THE EXTRUSTION PROCESS
	b) THE BLOW MOULDING PROCESS

	1) transfer of polymer pellets from hopper to
cylinder of extruder 
2) rotation of screw 
3) movement of cold polymer pellets along cylinder 
4) heating and melting of polymer pellets 
5) movement of warm, soft molten polymer along
cylinder 
6) extrusion of molten polymer into mould 
	7) closure of two halves of mould with molten polymer inside 
8) blowing of compressed air into molten polymer 
9) inflation of molten polymer by compressed air 
10) expansion of polymer to fit shape of mould
11) cooling of plastic bottle shape 
12) ejection of plastic bottle from open mould 



7) AEL3U2bc_L_referring_to_visuals.jcl
Listening: Referring to Visuals
Gap-fill exercise
Listen to recording 06 that can be found on the CD that comes with your coursebook. (Alternatively, you can read transcript 06 on pp. 118-119 in your coursebook). As you listen, fill in the gaps in this task with the correct expressions from this list:
illustrates	 shows	 	can be seen 		is shown 		is illustrated 		can see
1) As you ________________________ in Figure 1, there is an extruder at the top left ...
2) As ________________________ in Figure 1, there is a ninety-degree angle ...
3) As Figure 1 ________________________, the hot, soft plastic is extruded down ...
4) Then, as Figure 2 ________________________, the two halves of the mould close.
5) The second stage ________________________ in Figure 2.
6) The third and final stage ________________________ in Figure 3.
Sentences from: Bonamy, D. (2011). Technical English Level 3 Coursebook. Pearson Longman, p. 15.

Key:
1) As you can see in Figure 1, there is an extruder at the top left ...
2) As can be seen in Figure 1, there is a ninety-degree angle ...
3) As Figure 1 shows, the hot, soft plastic is extruded down ...
4) Then, as Figure 2 illustrates, the two halves of the mould close.
5) The second stage is illustrated in Figure 2.
6) The third and final stage is shown in Figure 3.




8) AEL3U2bc_Conversion_Nouns_to_Verbs.jcl
Conversion: Nouns to Verbs
Gap-fill exercise
Turn the CAPITALIZED nouns from Task 1 into verbs. You will need verbs in the follow-up task.
	a) Nouns
	b) Verbs

	1) TRANSFER of polymer pellets from hopper to cylinder of extruder 
2) ROTATION of screw 
3) MOVEMENT of cold polymer pellets along cylinder 
4) HEATING and MELTING of polymer pellets 
5) MOVEMENT of warm, soft molten polymer along cylinder 
6) EXTRUSION of molten polymer into mould 
7) CLOSURE of two halves of mould with molten polymer inside 
8) BLOWING of compressed air into molten polymer 
9) INFLATION of molten polymer by compressed air 
10) EXPANSION of polymer to fit shape of mould
11) COOLING of plastic bottle shape 
12) EJECTION of plastic bottle from open mould
	1) _______________
2) _______________
3) _______________
4) __________ and _________
5) _______________
6) _______________
7) _______________
8) _______________
9) _______________
10) _______________
11) _______________
12) _______________


From: Bonamy, D. (2011). Technical English Level 3 Coursebook. Pearson Longman, p. 14.

Key:
	a) Nouns
	b) Verbs

	1) TRANSFER of polymer pellets from hopper to cylinder of extruder 
2) ROTATION of screw 
3) MOVEMENT of cold polymer pellets along cylinder 
4) HEATING and MELTING of polymer pellets 
5) MOVEMENT of warm, soft molten polymer along cylinder 
6) EXTRUSION of molten polymer into mould 
7) CLOSURE of two halves of mould with molten polymer inside 
8) BLOWING of compressed air into molten polymer 
9) INFLATION of molten polymer by compressed air 
10) EXPANSION of polymer to fit shape of mould
11) COOLING of plastic bottle shape 
12) EJECTION of plastic bottle from open mould
	1) transfer
2) rotate
3) move
4) heat and melt
5) move
6) extrude
7) close
8) blow
9) inflate
10) expand
11) cool
12) eject


From: Bonamy, D. (2011). Technical English Level 3 Coursebook. Pearson Longman, p. 14.

9) AEL3U2bc_L_Solar_Cell_Production.jcl
Listening: HOW SOLAR CELLS ARE MADE
Gap-fill exercise
First, try to put the steps of producing a solar cell in the correct order by choosing the correct sentence from the drop-down list. Then, watch the video to see if your order is correct.
Note: Sequencers like "first, then, finally" have been removed from the exercise in order to make the task harder.
Video at: https://www.youtube.com/watch?v=2iRfbWOJtog&ab_channel=SolarmatrixAustralia
A. Following the test phase, the solar cells are assembled. 
B. In a process referred to as lamination, the cells are assembled behind a pane of glass.
C. In a series of tests, the cell´s conductivity is evaluated and sorted.
D. In an oven heated to some 900 degrees centigrade, phosphorus atoms are injected with the help of nitrogen. 
E. In special ovens, raw silicon is melted at temperatures of over 1,400 degrees centigrade.
F. Raw silicon is extracted from quartz.
G. The cells are soldered together in such a way that the voltage accumulates.
H. The gaseous phosphorus nitrogen mix is deposited on the wafer. 
I. The individual slices are called wafers and form the basis of each solar cell.
J. The ingots are cut into a millimetre-thin slices using a very fine wire saw.
K. The liquid silicon accumulates on the seed crystal and solidifies.
L. This basic round crystal known as an ingot is now cut into a rectangular shape.
M. To prevent reflection, the surface of the wafer is etched and roughened in a chemical bath.
N. To transport the power generated in the individual cells, a silver alloy is pressed onto the front of the cells, creating the typical grid pattern. 

Key:
1) F. Raw silicon is extracted from quartz.
2) For use in the photovoltaics industry, the semiconductor metal must be 99.99% pure. In order to reach this quality, the silicon must be purified in multiple steps. 
3) E. In special ovens, raw silicon is melted at temperatures of over 1,400 degrees centigrade.
4) A thin seed is then submerged into the liquid warm silicon and pulled back up very slowly.
5) K. The liquid silicon accumulates on the seed crystal and solidifies.
6) Over four days, a silicon rod of up 2.8 metres in length takes shape.
7) L. This basic round crystal known as an ingot is now cut into a rectangular shape.
8) J. The ingots are cut into a millimetre-thin slices using a very fine wire saw.
9) I. The individual slices are called wafers and form the basis of each solar cell.
10) Once the wafers have been cut, they are sent through a wash tunnel. 
11) M. To prevent reflection, the surface of the wafer is etched and roughened in a chemical bath.
12) The next step in solar cell production is diffusion. Here a negatively charged phosphorus layer is added to each wafer´s positively charged layer.
13) D. In an oven heated to some 900 degrees centigrade, phosphorus atoms are injected with the help of nitrogen. 
14) H. The gaseous phosphorus nitrogen mix is deposited on the wafer. 
15) At the interface between positively and negatively charged layers, the free charge carriers created by the light are released, generating an electric current.
16) N. To transport the power generated in the individual cells, a silver alloy is pressed onto the front of the cells, creating the typical grid pattern. 
17) The solar cells are now complete. They can generate and transfer power but each cell has a different level of electrical conductivity.
18) C. In a series of tests, the cell´s conductivity is evaluated and sorted.
19) A. Following the test phase, the solar cells are assembled. 
20) G. The cells are soldered together in such a way that the voltage accumulates.
21) In a process referred to as lamination, the cells are assembled behind a pane of glass.
22) One solar module contains 60 cells. When a number of modules are connected to one another, a solar power plant is created and power is generated from the sun and the sand.

[bookmark: _GoBack]10) AEL3U2bc_R_How_CPU_Is_Made.jcl
Specialist Reading: Intel Shows How a CPU Is Made
Gap-fill exercise
Read the text below and put the subheadings below in the correct places. Text adapted from: https://poli.cs.vsb.cz/eduapps/down/vyroba-cpu/vyroba-cpu.html.

A. A Transistor
B. CPU Packaging
C. CPU Testing, Binning and Distribution
D. Electroplating the Wafer, Ion Settling and Polishing Excess Material
E. Ingot Slicing
F. Ion Doping and Photo Resist Removal
G. Layering
H. Photo Resist Application
I. Photo Resist Washing, Etching and Photo Resist Removal
J. Purification and Growing a Big Ingot
K. Reapplying More Photo Resist
L. UV Light Exposure
M. Wafer Polishing
N. Wafer Sort Test and Wafer Slicing
O. Your CPU Comes from Sand

1) ____________________________________________
Sand. Made up of 25 percent silicon, it is, after oxygen, the second most abundant chemical element that's in the earth's crust. Sand, especially quartz, has high percentages of silicon in the form of silicon dioxide (SiO2) and is the base ingredient for semiconductor manufacturing.
2) ____________________________________________
After procuring raw sand and separating the silicon, the excess material is disposed of and the silicon is purified in multiple steps to finally reach semiconductor manufacturing quality which is called electronic grade silicon. The resulting purity is so great that electronic grade silicon may only have one alien atom for every one billion silicon atoms. After the purification process, the silicon enters the melting phase. One big crystal is grown from the purified silicon melt. The resulting mono-crystal is called an ingot. One ingot weighs approximately 100 kilograms (or 220 pounds) and has a silicon purity of 99.9999 percent.
3) ____________________________________________
The ingot is then moved onto the slicing phase where individual silicon discs, called wafers, are sliced thin. Some ingots can stand higher than five feet. Several different diameters of ingots exist depending on the required wafer size. Today, CPUs are commonly made on 300 mm wafers.
4) ____________________________________________
Once cut, the wafers are polished until they have flawless, mirror-smooth surfaces. Intel doesn't produce its own ingots and wafers, and instead purchases manufacturing-ready wafers from third-party companies. Intel’s advanced 45 nm High-K/Metal Gate process uses wafers with a diameter of 300 mm (or 12-inches). When Intel first began making chips, it printed circuits on 50 mm (2-inches) wafers. These days, Intel uses 300 mm wafers, resulting in decreased costs per chip.
5) ____________________________________________
The next stage is applying a photo resist finish. It is a blue liquid similar to those used in film for photography. The wafer spins during this step to allow an evenly-distributed coating that's smooth and also very thin.
6) ____________________________________________
At this stage, the photo-resistant finish is exposed to ultra violet (UV) light. The chemical reaction triggered by the UV light is similar to what happens to film material in a camera the moment you press the shutter button. Areas of the resist on the wafer that have been exposed to UV light will become soluble. The exposure is done using masks that act like stencils. When used with UV light, masks create the various circuit patterns. The building of a CPU essentially repeats this process over and over until multiple layers are stacked on top of each other. A lens reduces the mask's image to a small focal point. The resulting "print" on the wafer is typically four times smaller, than the mask's pattern.
7) ____________________________________________
After being exposed to UV light, the exposed blue photo resist areas are completely dissolved by a solvent. This reveals a pattern of photo resist made by the mask. The photo resist layer protects wafer material that should not be etched away. Areas that were exposed will be etched away with chemicals. After the etching, the photo resist is removed and the desired shape becomes visible. The beginnings of transistors, interconnects, and other electrical contacts begin to grow from this point. A transistor acts as a switch, controlling the flow of electrical current in a computer chip. Intel researchers have developed transistors so small that they claim roughly 30 million of them could fit on the head of a pin.
8) ____________________________________________
Consequently, more photo resist is applied and then re-exposed to UV light. Exposed photo resist is then washed off again before the next step, which is called ion doping. This is the step where ion particles are exposed to the wafer, allowing the silicon to change its chemical properties in a way that allows the CPU to control the flow of electricity.
9) ____________________________________________
Through a process called ion implantation (one form of a process called doping) the exposed areas of the silicon wafer are bombarded with ions. Ions are implanted in the silicon wafer to alter the way silicon in these areas conduct electricity. Ions are propelled onto the surface of the wafer at very high velocities. An electrical field accelerates the ions to a speed of over 300,000 km/hour (roughly 185,000 mph). After the ion implantation, the photo resist will be removed and the material that should have been doped now has alien atoms implanted.
10) ____________________________________________
Now, the transistor is close to being finished. Three holes have been etched into the insulation layer above the transistor. These three holes will be filled with copper, which will make up the connections to other transistors.
11) ____________________________________________
At this stage, the wafers are put into a copper sulphate solution. Copper ions are deposited onto the transistor through a process called electroplating. The copper ions travel from the positive terminal (anode) to the negative terminal (cathode) which is represented by the wafer. The copper ions settle as a thin layer on the wafer surface. The excess material is polished off, leaving a very thin layer of copper.
12) ____________________________________________
Now, multiple metal layers are created to interconnects in between the various transistors. How these connections have to be “wired” is determined by the architecture and design teams that develop the functionality of the respective processor (for example, Intel’s Core i7 processor). While computer chips look extremely flat, they may actually have over 20 layers to form complex circuitry. If you look at a magnified view of a chip, you will see an intricate network of circuit lines and transistors that look like a futuristic, multi-layered highway system.
13) ____________________________________________
In this stage, a ready wafer is put through a first functionality test. Test patterns are fed into every single chip and the response from the chip monitored and compared to "the right answer." After tests determine that the wafer has a good yield of functioning processor units, the wafer is cut into pieces called dies. The dies that responded with the right answer to the test pattern will be put forward for the next step (packaging). Bad dies are discarded. 
14) ____________________________________________
The substrate, the die, and the heatspreader are put together to form a completed processor. The substrate builds the electrical and mechanical interface for the processor to interact with the rest of the PC system. The heatspreader is a thermal interface where a cooling solution will be applied. This will keep the processor cool during operation.
15) ____________________________________________
During a final test, the processors are tested for their key characteristics. Among the tested characteristics are power dissipation and maximum frequency. Based on the test result of class testing, processors with the same capabilities are put into the same transporting trays. This process determines the maximum operating frequency of a processor, and batches are divided and sold according to stable specifications. The manufactured and tested processors either go to system manufacturers in trays or into retail stores in a box.
Key:
1) (O) Your CPU Comes from Sand
2) (J) Purification and Growing a Big Ingot
3) (E) Ingot Slicing
4) (M) Wafer Polishing
5) (H) Photo Resist Application
6) (L) UV Light Exposure
7) (I) Photo Resist Washing, Etching and Photo Resist Removal
8) (K) Reapplying More Photo Resist
9) (F) Ion Doping and Photo Resist Removal
10) (A) A Transistor
11) (D) Electroplating the Wafer, Ion Settling and Polishing Excess Material
12) (G) Layering
13) (N) Wafer Sort Test and Wafer Slicing
14) (B) CPU Packaging
15) (C) CPU Testing, Binning and Distribution
2

