
[bookmark: _Hlk40463884]
                Province of the 
                        EASTERN CAPE 
                        DEPARTMENT OF EDUCATION 

 TECHNOLOGY TERM 2 WORKSHEET 
	 GRADE 7 [image: ][image: ]  
 TOPIC: Structures 







[image: ]







A structure is something that is built, made, or put together in a particular way. It can be a strong material; it can be stable and strong and can support loads. Structures serve the following purposes:

Classification of structures   
   
They hold or support something


[image: ]
[image: ]                                                                 They span or reach across a distance 




[image: ]                                                                         [image: ]They protect, enclose or contain something




Natural structures are structures that are not made by people, e.g. trees, plants, and rock formations, e.g. caves, skeletons and bones.
[image: ]                            [image: ]

Man-made structures are structures that are made in workshops and factories which include everything people make, any object, even the packaging, e.g. a tent.
[image: ]
Structures: definitions
A solid structure is dense                      with very few or no open spaces inside it.

A shell structure is a hollow structure that can carry a load.


	                                                                                                               
                                                                                                                                                                                  A frame structure, such as    
                                                                                                                                                                                   a triangular frame, is very        
                                                                                                                                                                                   sturdy.                                                                                                      
                                                                                                                                                                                A frame is made by joining  
                                                                                                                                                                                separate pieces of material                       
                                                                                                                                                                                     together at joints and is 
                                                                                                                                                                                       used to support a load.




Activity 1
Classify the following structures. Write the answers in your books. Natural or man-made. 
a) Trees f) Skeletons 
b) Clay pots g) Caves 
c) Burglar bars h) Egg shells 
d) Plants i) Bridges 
e) Bottles j) a Truck and trailer

Activity 2
Look at the images below, then write down the name of each image. Now, identify if it is a shell, a frame or a solid structure by reading the definitions above on the previous page.
A  [image: ]    B  [image: ]    C [image: ] D  [image: ] 
 E [image: ]  F   [image: ]           G  [image: ]
   
Activity 3
Copy this table into your workbook and complete it.
	Make a tick in the column it belongs to.
	Shell structures
	Frame structures
	Solid structures

	Ostrich egg
	
	
	

	Milk bottles
	
	
	

	Candles
	
	
	

	Electricity pylons
	
	
	

	Plastic chairs
	
	
	

	A wall of a man-made dam
	
	
	

	Carved wooden artefacts
	
	
	


 CELL PHONE TOWERS
Investigation: A cell phone tower as a frame structure
A cell phone tower is an example of a frame structure. Why do we call this type of tower a frame structure? Try to analyse the definition by looking at the many different pieces used to build the tower. Designers and engineers use triangulation to stiffen and support frames. What is triangulation?
[image: ]

Activity 4
Case study – Examine existing towers strengthened by triangulation 
Evaluate the differences by thinking of the advantages and disadvantages of telephone systems. 
Class discussion: 
Compare a cell phone (mobile) to a landline phone. First, write a rough copy of the differences in your books. When you write the differences, think of the following: the purpose, safety, cost and the impact on the environment and society.

Landline vs Mobile phones
Environment means surroundings 
Impact means influence / effect
    
		Advantages 



		Disadvantages 




	
	
	Mobile phone 

	
	

	
	
	Landline phone 

	
	



Activity 5
Action research: To stiffen materials/ structures. Make use of Technology textbook for examples of stiffening materials 
Learners must bring newspapers and old paper for this practical activity on folding paper into tubes and using triangular shapes to stiffen materials.

We all know that a flat sheet of paper is not strong enough to carry a heavy weight. However, we can change the character of a sheet of paper by changing its shape. For example, we can form it into a tube which will be strong and and stable enough to build affordable and sturdy structures. We can use the following processes to change the characteristics of a material:
Tubing – a piece of tube or systems of tubes rolled up
Triangulation is a technique of building a structure out of a triangular-shapes to increase the strength of the structure
Folding – Bending something flexible over itself so that one part of it covers another part







IMPACT OF TECHNOLOGY
Technology is a very big part of our everyday lives. It helps us to save lives, e.g. emergency workers use the jaws of life to rescue trapped accident victims, which you learnt about in Term 1.

Cell phone design
Cell Phones 
• Cell phones are designed to work on cellular networks, e.g. Vodacom, MTN and Cell C.
• Various kinds of cell phones are available, e.g. Samsung, Nokia and Sony. 
• Although there is a large variety to choose from, most have a set standard of services that allow phones of different types to communicate with each other. 
• Roaming permits the same phone to be used in various countries, provided the operators of both countries have a roaming agreement. 
• If a modem is attached, the operator can send and receive data. 
• Various applications are available such as a clock, alarm, calendar and games. It is also possible to send and receive pictures and videos. 
• Most phones have blue tooth and integrated or connected GPS receivers. People can choose between a ring tone, a vibrating alert or a combination of both. 

Activity 6: Looking at various cell phones and their features 
Use your own cell phone for information. If you do not have a cell phone, choose any phone. Answer the questions in your book. Peer mark each other’s work. 
1. Write the name and make of the cell phone.                                                                                      (1) 
2. How do you think people make overseas phone calls? Explain.                                                      (2) 
3. Which facility on the phone enables it to connect to a computer?                                                (1) 
4. Name four applications of the phone. Explain what these applications are used for.                (8) 
5. How do we send and receive pictures and videos?                                                                           (1) 
6. Explain what it means if the cell phone has “Bluetooth”                                                                (1) 
7. Why is it necessary for a cell phone to have the following features: 

a) ringtones              (1)                                b) screen savers                           (1) 
8. Choose one of the following and write one advantage and one disadvantage of social media, e.g. WhatsApp, Facebook, chat on, twitter, Instagram, snapchat. 
Give reasons why an age restriction is important for the use of these sites.                                           (5) 
                                                                                                                                                                    Total: 20
Activity 7
Design brief: Cell phone 
You need to write a design brief for a new cell phone that you are going to design. 
You can start your design brief with: I am designing a (cell phone) …. and making a product called a (choose a new name/make for cell phone ….’ Remember to describe the problem and not the solution. 

Specifications: 
a. What size and colour will it be?                                                                                                          (2) 
b. What will your cell phone be called?                                                                                                 (1) 
c. Describe your new cell phone.                                                                                                            (2) 
d. Why would people buy this cell phone?                                                                                          (1) 
e. What added benefits will the cell phone have for the user?                                                       (2) 
f. Make a drawing of your cell phone. Add labels and colour.                                                         (3) 

Constraints: 
a. What problems could you have in the design?                                                                              (2) 
b. What could go wrong?                                                                                                                       (2) 
                                                                                                                                                       Total: 15

GRADE 8
The impact of Technology on society and the environment
Many years ago, people could only use the materials that they found in the natural environment. This means all of the natural things that are around us. It includes air, water, soil, plants and animals. Some examples of natural materials are wood, leather, clay and grass.
Today, people use many new materials that are not found in the natural environment. These materials are made in factories. They are often made from oil or coal that are found under-ground. This includes materials like plastic, certain paints, and certain fabrics used to make clothes. You may have heard of “polyester clothes”, “PVA paint” and “neoprene rubber”. These are called synthetic materials.
Synthetic materials have many advantages. They are often more durable, lighter and cheaper than natural materials. Something is durable if it lasts for a long time.
There is another disadvantage to synthetic materials that most people do not see. Harmful waste is often formed at the factories where the synthetic materials are made. This waste can end up in the air, the water and the soil. Modern factories are designed better than older factories so that they release less harmful waste into the environment. One good idea is to keep waste of synthetic materials separate from waste of natural materials. This is called waste separation. Waste of natural materials is broken down in the natural environment to form harmless substances like compost Some natural materials break up into harmless substances simply when they lie in the sun or in water for some time.
[image: ]Waste released by a factory
A material is called biodegradable If natural processes can break the material in to small harmless pieces. Materials that cannot breakdown naturally into harmless substances are called non-biodegradable materials. Many people throw all their fruit and vegetable peels on a compost heap. They also throw dead leaves, small tree branches and cut grass on it.
Over a few months, the waste on the compost heap changes into small dark pieces that feel like soft soil. This is called
compost or humus. Compost is a valuable material, because plants grow better in soil that contains a lot of compost.
A compost heap should be kept wet, warm and filled with air. You can do this by covering the heap with a plastic sheet,
and mixing the compost once a week.
[image: ]  A compost heaps
Activity
What are things made of?
Look around you at the following objects in your classroom/ home. For each object, do the following:
(a) Write down what you think this type of object was made of hundreds of years ago, before there were synthetic materials.
(b) Write down what this object is made of today.
		Objects
	
	



	What was it made of hundred years ago
	What is it made of today

		Shirt
	



	
	Hint: look at the label inside your school jersey

		Jersey

	



	
	

	   Pen
	
	

		Something to write on
	



	Hint: What did Egyptians write on? What did Khoisan draw on?
	

	  Pencil case
	
	

	  Roof
	
	

		School bag



	
	



Activity:
Different properties of different materials
Answer the following questions for each type of the three bags.
1.What will happen to the bag when it gets wet?
	Leather bag
	

	Plastic bag
	

	Paper bag
	



2. What will happen to the bag if it is thrown away with other waste like rotting food? Where will the bag end up? What will happen to it there?
	Leather bag
	

	Plastic bag
	

	Paper bag
	



3.Can the bag be fixed when it breaks? If yes, then how?
	Paper bag
	

	Plastic bag
	

	Leather bag
	



Activity
Investigate the impact of plastic shopping bags on the environment.
1. Look at the contents of dustbins and garbage bags. Make a list of all the solid materials in the waste.
2. Stand in street near your home. Look around you, without walking to another position. Count how many plastic bags you can see. Go to a different street and do the same again. Then complete the table below.

	Street A
	

	Street B
	



3. Look at plastic bags lying around outside that still look new. Also look at plastic bags lying around outside that look old. Why do some plastic bags look new and others old? What made the old ones look that way?
4. Look at new and old pieces of materials made from plants that are lying around, such as wood, cut grass, paper and cardboard. How do the newer pieces of this waste differ from those that have been lying around for a long time?

How do you throw your waste away?
It is good for the environment if you put different kinds of waste in different garbage bags or boxes. This is called waste separation. 
For example, if you put all your glass waste into a box, then that glass can be taken by a waste collector to a factory that makes new glass bottles out of old glass. This is much better than if the old glass lies on a rubbish heap. We say that glass can be recycled.
[image: ][image: ]
 The weekly waste from a household                                         The weekly waste from a household
 that separates waste                                                                     that does not separate waste
Activity
What happens to things that are thrown away?
This is an individual work
1. 
(a) What are the differences between waste materials that have been lying outside for a long time and those that have been there for a short time?
(b) Which types of materials changed a lot with time? And which types of materials did not?
(c) Do some materials change more with time than others?
2. 
(a) What do you think will happen to plastic bags that lie in the environment for more than 10 years, or 100 years, or 1 000 years?
(b) Do the plastic bags that are thrown away as waste just get more and more? Or do they biodegrade? Or do they go somewhere else?
Case study: The negative impact of plastic shopping bags on people and the environment
1.What can happen if an animal eats a plastic bag?
Think about a place where garbage is burned. You may have seen places like this.
[image: ]  A burning garbage dump

2. (a) What happens to people and animals who breathe in the smoke and gases that comes from burning plastic?
(b) Where do the smoke and gases go after the fire has burnt?
(c) What stays behind on the ground after the plastic was burnt?
3. What does it look like when there are lots of plastic bags lying around your house or school, or in the street, or in the veld?
[image: ]  Garbage in a river or stream
  
4. Look at the photo above: What can happen when plastic bags end up in a river or stream?
5. What happens to plastic if it lies in water for a long time? Does it change?

Activity: 
1. Do you think that making people pay for thicker, reusable shopping bags helps to reduce the amount of plastic shopping bags that people throw away?
2. Are some shops still giving away thin plastic shopping bags for free?
3. What percentage of people do you think put their plastic waste separate, and not with their other waste?
4. Are there other things people can do so that fewer plastic bags are thrown away?
Report: Reducing the negative impact of plastic bags
Until 2003, South African shops gave customers free plastic bags to carry their shopping. These bags were very thin, and broke easily. This meant that the bags were thrown away after they were used.
Our government wanted to reduce plastic waste. In 2003, it banned supermarkets from giving customers shopping bags for free, and banned the use of very thin plastic shopping bags. These bags are illegal.
Since then, supermarkets ask customers to pay for thicker, stronger shopping bags that can be used over and over again. The bags still look very thin, but they are less thin than the shopping bags used before 2003. Customers can choose not to buy new bags, and rather take old shopping bags with them to the shops.
The new, thicker plastic shopping bags are also easier to recycle by recycling factories. But this only helps if people separate their waste so that the plastic bags can be sent to a recycling factory.
Think back about what you saw when you were looking at the contents of dustbins and garbage bags, and at plastic bags lying around outside. Write a half-page report about this to answer these four questions:
Activity: 
Write a report on the effectiveness of thicker, biodegradable plastic shopping bags
Individual work.
Write a report. In the report, you must evaluate the effectiveness of using thicker, biodegradable plastic shopping bags.
1.Use the internet, textbooks and your observation to gather information.
[image: ]2.Use short facts without long descriptions.
3.Divide your report into three sections”
a) The introduction
b) The body    
c) The conclusion

4. Use the following questions to guide your research.
•Why are consumers paying for plastic bag?
•Are bags strong and thick enough for re-use?
•How does your local municipality help to reduce the plastic bag pollution in your area?
•Are there other strategies that can be used to reduce plastic pollution other than paying for bags?
•Recommend two ways to make people more responsible for the environment.
What are paper and cardboard made of?
A paper recycling factory makes new paper or cardboard out of waste paper. The way this is done is explained below. You can also make recycled paper at home. 
1. Waste paper is mixed with warm water and chemicals. It is stirred and chopped up by a machine to separate the thin little fibres the paper is made of. The machine that stirs and chops up the mixture of paper and water, works like a food blender. The mixture of chopped-up paper and water is called paper pulp.
2. The pulp is poured through a sieve. Old glue and fibres that are very short pass through the sieve. Long, strong fibres remain on top. These fibres then go to a stirred tank where chemicals are added to remove ink from the pulp.
3. New glue is added to the pulp. Some clay is also added if the recycled paper will be used for writing or printing, because the clay gives the paper a smoother surface.
4. The pulp goes to a paper-making machine, where it is pressed between two rollers to give it the required thickness, and to squeeze out water. Instead of waiting a long time for the paper to dry, it is dried more quickly by heating it and blowing hot air over it. Once the paper is dry, it is cut into the necessary size and packaged.
Paper fibres can be recycled as many as seven times. But each time it is recycled, the fibres get broken into shorter and shorter fibres. If it is recycled too many times, the fibres become too short and weak to use for making paper again.
[image: ]Activity
Investigate recycled paper and cardboard
Answer the following questions:
1.Why do you think it is important to recycle paper?                                
2.Which different sources of cellulose fibre does South Africa use? Part of an old         
                                                                                                                            paper-making  
                                                                                                                          machine
•What is cardboard made of?
•Why can paper not be recycled more than seven times?                                
                                                                                             
•What are the different types of paper and cardboard would you and family collect and recycle.
•Which types of paper cannot be recycled?
Packaging Product
What is packaging?
It is all the activities that relate to the designing and making of a container that encloses or protect consumers’ products/ items.
The packaging of a product serves the purposes of containing, identifying, describing, protecting, displaying, promoting, marketing and keeping the product clean.
  [image: ][image: ] Examples of packaging

A surface development of a box
Surfacedevelopmentistheprocessofunfoldingandunrollingallsurfacesofanobjectona2-Dplane.
Thisprocessisalsocalledapatternwheretheplanecanshowthetruesizeofeachside/faceoftheobject.
[image: ]
Surface Development: draw a development of an opened container.
The different parts of a box
Refer to the box on the left. Look carefully at all sides of the box. While you are looking at the box, try to imagine how this box was made out of flat cardboard.

The following words describe different things about a box:
• A face is one of the flat surfaces of the box that can be seen from the outside.
• An edge is the line where two faces meet.
• A corner is where three faces meet at a single point. At this point, there are also three edges that are meeting.
• A tab is an extra flap attached to a face that helps to keep the box closed. It cannot be seen from the outside of a closed box.
Questions
1. How many faces does the box have?
2. How many edges does the box have?
3. How many corners does the box have?
Enabling task
Draw a development of an opened container: Individual activity.
For this activity, you will need: Sharp pencil, A4 paper, ruler, eraser.
1.Refer to the picture (crunchy bites) and answer the following questions in your exercise book.

[image: ]a)   How many sides does the box have?
b)Name the paired opposite sides that the box has.                         A box that will form a development                                                                                                     
c)How many edges does the box have?
d)How many corners doe s the box have?
e)How many tabs does a box like this have?
f)Draw a surface development (net) of the crunchy bites box.

2. Make a new paper model of the box. Think carefully before you start cutting out your development, to make sure that you do not cut off something that should not be cut off.
Remember that your paper model of the box should be made out of just one piece of paper.
 GRADE 9
Pneumatic system and Hydraulic system
[image: ]Definitions
•What is a pneumatic system?
It is a closed system that uses compressed air 
•What is a hydraulic system?
It is a closed system or transmission system that uses pressurized liquid
[image: ]       
Compressible and incompressible substances
Activity
The blue can contains crumpled straw, the red can contains water and the yellow can contains sand.
[image: ]
1. Do you think it is possible to compress the sand with
the wooden spoon so that it takes less space in the yellow tin? Yes/No
2. Do you think it is possible to compress the straw? Yes/No
3. Do you think it is possible to compress the water? Yes/No
Straw, grass and paper bundles are compressible. This means that it can be compressed to take up less space. Sand is incompressible. That means it cannot be compressed to take up less space.
4. 
(a) Is water compressible or incompressible?.......................................
(b) Is air compressible or incompressible?.............................................
(c) How can one use a syringe to investigate the compressibility of air and water?
Air is compressible, but water is incompressible. Two syringes that are connected with a tube can be called a syringe system. If the tube and syringes are filled with air, it is called a pneumatic system.
If it is filled with water or oil, it is called a hydraulic system.
[image: ]

5. When the plunger on the left is pressed in, the plunger on the right presses
against the hand. Will the pressure on the hand be the same with a pneumatic
A pneumatic and a hydraulic system are shown below. In each case the two
syringes are exactly the same size. Two heavy objects of the same weight are
resting on plungers on the right.
[image: ]

6. If the plunger on the left is pressed in by 2 cm in both systems, what will
happen to the blue objects? Explain your answer.
Action research 
You will now do more action research with two syringes. To do that, you need to make an apparatus.
Copy these rulers onto a drawing and attach them to a sheet of corrugated cardboard or a cereal box. The lines are 2 mm apart.
[image: ]
Attach your two-syringe system with tape to the cardboard sheet or box, as shown on the next page.
If you press the plunger on the left in, the plunger on the right will move out.
The syringe on which you push the plunger in is called the input or master cylinder of the system.
The syringe that is moved is called the output or slave cylinder of the system.
You will now do research to find out how far the output cylinder moves out when the input cylinder is pushed in for a certain distance.
1. Draw water into the input cylinder so that is almost full, and the plunger is right next to one of the marks on the ruler.
2. Make a small mark at the top of the plunger of the output cylinder.
3. Push the input cylinder plunger 1 cm in.
4. Measure how far the output cylinder plunger has moved.
5. Enter your measurement in the table below.
6. Repeat steps 1 to 4, but now push the input cylinder 2 cm in.
7. Repeat all the steps from 1 to 4 for distances of 3 cm and 4 cm.
	Insert cylinder movement in cm
	1
	2
	3
	4

	Output cylinder movement in cm
	
	
	
	


[image: ]
8. Now consider the scenario where you made the thick syringe the master cylinder and the thin syringe the slave cylinder. How far do you think the plunger of the thin syringe will move if you push the plunger of the thick syringe 1 cm?
9. Also predict what will happen if you push the piston of the thick cylinder a ½ cm, 1 cm or 2 cm. Write your predictions in the table below.
	Thick master cylinder movement in cm
	½
	1
	2

	Thin slave cylinder movement in cm
	
	
	


10. If you have time, do more research to check your forecast.
	Thick master cylinder movement in cm
	½
	1
	2

	Thin slave cylinder movement in cm
	
	
	



PASCAL’S PRINCIPLE
Change the size of forces using a hydraulic system
The picture shows a plastic bag filled with water. If you put your left index finger gently against the bag and then pressed against the bag with your right index finger, what do you think you would feel with your left index finger?
When pressure is applied to a flexible container with liquid, the same pressure is felt everywhere in the container.
The pressure is “transmitted” or “transferred” through the liquid.
Note: “Pressure” is not the same as “force”, although it is related to it. A man called Blaise Pascal realized this a few centuries ago and wrote about it. It is called Pascal’s principle.
Investigate how pressure is transmitted through water.
To do this, you need the same syringe system on a cardboard base that you used in the previous section. This time, put it upright and support it with books, or something else that is sturdy. You also need a few objects that are equal in weight, like small boxes filled with sand.
[image: ]







Investigate how pressure is transmitted through water. (instructions)
1. Draw water into the wider cylinder until it is almost full. You will use this as the input cylinder.
2. Put one box on the plunger of the output cylinder. Put another box on the plunger of the input cylinder.
3. Does the plunger on the output cylinder move?
4. Put another box on the plunger of the input cylinder. If the plunger on the output cylinder still does not move, put more boxes on the input cylinder.
5. Think about what you have just observed. How do the boxes you have placed on the master cylinder affect the slave cylinder?
The boxes on the master cylinder press downwards on the plunger in the system. This force is transmitted through the water to the plunger on the slave cylinder, and it pushes the plunger of the slave cylinder upwards.
6. Did the plunger on the slave cylinder move the same distance as the plunger on the master cylinder?
7. Was the force exerted by the boxes you placed on the master cylinder equal to the upwards force exerted on the one box on top of the slave cylinder?
[image: ]The hydraulic car jack
A bottle jack has a hydraulic pushrod system inside, that provides a mechanical advantage. When the blue input cylinder is pushed down by some distance, the red output cylinder moves up with a bigger force, but by a much smaller distance. To lift the car up high enough, the output cylinder will have to be pushed up quite a number of times. To do that the input cylinder will have to be pulled upwards each time, so that it can be ready for a next downward push. Think of syringes to understand what will happen. You can even experiment with two syringes of different sizes again.
[image: ][image: ] When the blue input plunger is pressed in, the red output plunger moves out.
What do you think will happen if the blue input plunger is now pulled out again?

Activity : Design consideration
[image: ]
Read the scenario given then answer the questions below:
Sipho had a flat tyre and needed to lift the car up to take the wheel off and fit another wheel. Since a car was too heavy for him to lift with his bare hands, he needed a device that provides a mechanical advantage.
1.What is the device that Sipho will need to lift the car? 
2.Will the device do the job?  Explain 
3.What should the device be made of? 
4.What should the device cost?
5.Will the device look good (aesthetics)? 
6.Will the device be safe/easy to use for the end user (ergonomics)?
7.Draw a systems diagram which describes the way the device will work.

Hydraulic Press
•A hydraulic press is a machine that uses a hydraulic cylinder to generate compressive force.
•A hydraulic press uses the hydraulic equivalent of a mechanical lever.
•Hydraulic presses are machines that use hydraulic to compress or squash things into certain shapes of forms.
•A hydraulic press depends on Pascal’s Principles: the pressure throughout the closed system in constant.
•The same principle of mechanical advantage with the syringes applies to the hydraulic press. This means that the size of the input piston is smaller than the output piston making MA>1.
[image: ]PULLEYS

•What is a pulley?
It is wheel with a groove along its edge that holds a rope or cable. 



•Why do we use a pulley?
When two surfaces rub against each other, there are forces that act on the materials, and parts of the materials may break. The forces that act when materials rub against each other are called friction forces. On a cold day you sometimes rub your hands against each other to warm them up. The warmth comes from the friction forces. To prevent friction from harming a rope that is used to change the direction of pulling an object, one may let the rope run over a wheel that is called a pulley.
Types of pulleys
Single pulley:  a single pulley has one wheel. The pulley is attached to a support such as beam or frame and is called a fixed pulley.
This pulley does not give a mechanical advantage, MA=1.
[image: ]
Compound pulley is made up of two or more pulley wheels. When we use a compound pulley, less effort is used to lift a load. In this system, one pulley is usually fixed and the other pulley/ pulleys are moveable. This system has a mechanical advantage. So in a double pulley system MA=2
[image: ][image: ][image: ]
Uses of a pulley system 
•They are used to lift loads
•Used to transmit power
•Used to change direction.


Action research about pulleys: 
Activity   
Study the pictures below then answer the questions that follow.  
[image: ] Figure A  [image: ]  figure B  [image: ]  Figure C
Look carefully at the three diagrams above that show different ways in which pulleys can be used when lifting an object with a rope.
•In the diagrams, the red pulleys are fixed to the support structure: they can turn but they cannot move. The red pulleys are called fixed pulleys.
•The blue pulleys can move, and they are called moveable pulleys.
•Figure A shows a single wheel fixed pulley system.
•Figure B shows a single wheel moveable pulley system.
•Figure C shows a pulley block system, also called a block and tackle
  Look carefully at Figures A and C.
(a)If the rope in Figure A is pulled down by 50 cm, will the load (the black object) also move up by 50 cm?

(b) If the rope in Figure B is pulled up by 50 cm, will the load (the black object) also move up by 50 cm?
(c) When will you do more work, when you pull the rope in Figure A down by 50 cm, or when you pull the rope in Figure C down by 50 cm?
In pulley systems such as these, the purpose of the fixed pulleys, that are shown in red, is to change the direction
of the rope, so that you can pull down to lift an object up. It is easier for your body to pull a rope downwards than to pull it upwards.
In what way do the moveable pulleys, shown in blue, help to make it easier to lift the black object?
Mechanical control systems:
Ratchet and pawl.
Disc brake.
Bicycle brake.
Cleat.    
[image: ][image: ][image: ]    [image: ]  
Ratchet and pawl.
[image: ]
Disc brake.
Disc brake system consists of a brake disc, a caliper and brake pads. When the brake pedal is pushed, it moves the input piston, which pushes hydraulic oil into the output piston.
[image: ]The output piston then squeezes the brake pad against the surface of the brake disc. This contact causes friction, which forces the vehicle to slow down or stop.


[image: ]Bicycle brake.

•Bicycle brakes reduces the speed of a bicycle or prevents it from moving which is a critical function for our safety.
•Many brakes systems slow the bicycle by applying pressure to the rim , making the rim part of the braking system. 



[image: ]Cleat.
The diagram on the right shows a device called a cam cleat. If you pull the rope upwards, the cams will close in on the rope and prevent it from passing through. If the rope is pulled downwards, the cams are pushed apart and the rope can pass through easily.
Devices like a cleat allow certain movements, but prevent other movements. Devices such as these are called control devices.



Activity
Select two of the four mechanisms that we have looked at and then evaluate the mechanisms by answering the following questions about each one.
1.Who uses the mechanism?
2.What is it used for?
3.How well does it do its job?
4.What material is it made of and is it suitable?
5.What should such a mechanism cost and it is cost effective?
6.Is it aesthetically pleasing and egomaniacally viable for the consumer to use?

GEARS  
[image: ]

Gears are wheels with teeth around their circumference that interlock with each other. 
The teeth on gears are called cogs. When cogs from two different gears are interlocked, we say that they are meshed. When two or more gears are meshed, they form a gear train


[image: ]When two gears are meshed, they turn in opposite direction to each other. This is known as a counter-rotation. The main gear is called the driver gear. The other gear that meshes with the driver is called the driven gear as it turns into the opposite direction. The driver gear is the input and the driven gear is the output. 




Sometimes you want the driver gear and the driven to rotate in the same direction. You can do this by using a third gear called idler gear. The idler gear meshes the dicer and the driven thus resulting in both the driver and the driven rotating in the same direction.
[image: ]
[image: ]Spur gear
Spur gears are the simplest and most common type of gears. They have straight teeth and are oriented parallel to shafts. They are used in industrial mechanisms to transfer mechanical motion as well as to control speed and torque

[image: ]Bevel gear
These gears have a different shape to ordinary spur gears to make them work better at right angles to each other. 
Bevel gears are used to change the direction of circular motion in devices such as the hand drill and the food mixer. 
We can say that the axes of rotation of the two gears are at right angles.
[image: ]Worm and spur gear
A worm gear set consists of a worm and a spur wheel. When the worm turns, it slowly pushes the spur round and round. The worm is the driver gear, and the spur is the driven gear.
This type of gear has the ability to provide great reduction ratios and torque while on the other hand it also allows for higher torque transmission.

[image: ]Rack and Pinion
Rack and pinion gears are used to convert rotation into linear motion. A perfect example of this is a steering system of many cars.
The steering wheel rotates a gear which engages the rack. As the gear turns, it slides the rack either to the right or the left depending n where you want to turn it.

Activity:
[image: ]Direction of rotation of spur gears-Counter rotation and idler gears

a) How many teeth do each of these gears have?                          Figure 1
[image: ](b) The black gear is turned clockwise until the yellow dot reaches the position shown in Figure 2 . Draw arrows next to Figure 2 to show where the blue and red dots will be.
(c) In what direction did the blue gear turn?
(d) Through which part of a full revolution did each gear turn?                            Figure 2
The two blue and black gears in the above situation turn in opposite directions. This can also be described by saying that the two gears counter-rotate.
[image: ]2. The dark blue gear on the left below is turned anti-clockwise through two thirds of a full turn. Indicate with arrows where each of the yellow dots will be

               Figure 3
If the red gear below is turned anti-clockwise, in what direction will the grey gear turn?
In the situation below, the red gear drives the blue gear and the blue gear then drives the grey gear. If the red gear is turned clockwise, in which direction will the grey gear turn?
Figure 4[image: ]
Figure 5[image: ]
If the red gear in the above system makes one full turn, how many turns will the blue gear make, and how many turns will the grey gear make?
Activity:
Suppose the red gear below drives the small grey gear. The red gear has 18 teeth and the grey gear has 6 teeth. For every 1 tooth in the grey gear, there are 3 teeth in the red gear. When a gear has made a full turn, you can say it has made one full revolution. 
                                            [image: ]
1. If the red driver gear makes one full revolution anti-clockwise, how many revolutions will the grey driven gear make, and in which direction?
2. If the red driver gear makes 8 full revolutions, how many revolutions will the grey driven gear make?
3. How many revolutions should the red gear make for the grey gear to make 12 revolutions?
4. In a different set of gears, the driver gear has 20 teeth and the driven gear has 80 teeth. How many full revolutions will the driven gear make if the driver gear makes 20 full revolutions?
Revision of what you learnt about gears in grade 8
•Look at the set of gears on the right. The big gear is the input gear, and the small gear is the output gear. Each gear is fixed to an axle, and the axle drives a fan. The speed with which the fan turns is called the rotational speed of the axle. When a gear with many teeth drives a gear with fewer teeth, the driven gear turns faster, but with a smaller turning force than the driver gear. When a gear with few teeth drives a gear with many teeth, the driven gear turns slower, but with a bigger turning force than the driver gear 
•Gear ratio is defined as follows:

gear ratio = rotational speed of input axle      =     turning force on output axle
[image: ]                       rotational speed of output axle              turning force on input axle
1.Calculate the gear ratio of the set of gears in Figure 1. (Driven gear has 80 teeth) 
Driver gear has 20 teeth                                                                                                               
2.  In Figure 1, if the input axle is rotating at 120 rpm, at what speed is the output axle rotating?
3. In Figure 1, which axle will turn with the greatest force, the driver or the driven axle?                 figure 1
Evaluate mechanisms found at home
Evaluate: Learners examine various items using mechanisms found in the modern kitchen and/ or home, workshop/garage. Leaners report on three.
	Tool
	

	Who is it for
	

	What is it for? 
	

	Will it do the job? 
	

	What material is it made of?
	

	Is the material suitable? 
	

	What should it cost? 
	

	Does it look good? 
	

	Is it safe and easy to use
	


Artistic Drawing: single vanishing point perspective.
A Perspective drawing: It is a system of representing the way objects appear togetsmallerandclosertogetherthefartherawaytheyarefromtheviewer.
It refers to the drawing technique of representing 3D objects in 2D. This means you can draw objects to look real even though you are drawing on a flat surface.

•Think about being in a car or taxi driving down a long, straight road. When you look straight ahead towards the horizon, the sides of the road seem to meet at a point far away, as in this picture. This is called the vanishing point. Although the road doesn’t actually get any narrower, it looks as if the straight lines meet at the horizon and the road vanishes, because of your perspective.
Activity: 3D wooden object using single VP perspective.
These are the steps to follow:
1. Draw one face of the cube. Select a vanishing point.
2. Draw very feint lines from each corner of the cube face to the vanishing point. These are your construction lines.
3. Draw horizontal and vertical lines for the back of the cube. The corners should connect with the construction lines.
4. Draw the shape of the cube, the outline, in darker lines.
Draw a simple wooden object using single vanishing point perspective.
Remember to use feint lines for the construction first. When you have finished, draw the shape of the object in dark lines.
Then make your drawing more realistic by showing the texture of the wood grain, colour and shading.
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