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This question paper consists of 10 pages.
SECTION A: TECHNOLOGICAL KNOWLEDGE AND UNDERSTANDING
QUESTION 3:  MECHANICAL SYSTEMS
1.1 Gears
1.1.1 Explain what you understand by the term “Mechanical advantage “.           		           (1)
Mechanical advantage describes how much easier machines can make a particular task.√                                                                                                                       
1.1.2 Mention two changes to force that a gear train can bring about.      			           (2)             			
a) Change in speed √                                                     
b) Change in direction √
1.1.3 Calculate the mechanical advantage obtained in a gear train of equal spur gears that has a driver gear with 50 teeth and a driven gear with 25 teeth. Show calculations in space proved.   			                                                                                                                                  (2)                                                                                                               
	
Mechanical Advantage = driven ÷ driver                                                            
                                               = 25÷50 √
                                               = ½ √



1.1.4 What will you do in order to achieve the same direction of rotation in two spur gears?        (1)
 Add an idler gear.  √                                                                                                                                                              
1.2
1.2.1 State one condition for force multiplication (MA) to be achieved in a gear train. 	           (1)
The bigger the drivers gear in relation to the driven gear, the more the mechanical advantage. √                                                                                                                    
1.2.2 Explain in your own words how mechanisms make our lives easy. 			           (1)
Mechanisms help make our work easier/ do more work with less effort.  √ (accept any correct answer)                                                                                                        
1.2.3 List two uses of a wedge.                 							           (1)						
a) Lift,
b) hold, 
separate.√√ (accept any two correct answers)   
1.2.4 Explain in your own words the difference between an eccentric wheel and a snail cam.      (1)
Eccentric wheel rotates around an object out of its centre. Snail cam rotates about a centre point and has an odd shape. √                                                                      													        						                                                                                                                                           [10]
QUESTION 2: LEVERS 
2.1
2.1.1 State two ways that levers give advantage.                                         		            (2/2=1)
a) Used to move heavy loads; √
b) Can be used to change the direction of motion; √
Can change a distance for gaining force. (Choose any two)     
2.1.2 Name and draw labelled diagrams/ sketches of any two classes of a lever system. Indicating where the effort, load and fulcrum are on the picture.	     						(4) 

	FIRST CLASS LEVER


	THIRD CLASS LEVER



	SECOND CLASS LEVER


	
Assessment:
Name of class √
Drawing/sketch √
Labels √
Correct placement of labels √
4/2= 2 each 



   
														[5]
QUESTION 3: ELECTRICAL SYSTEMS AND CONTROL
3.1
3.1.1 Draw the symbol for each of these electronic devices and explain the function of each:    
                                                                                                                                                (4/2=2)
	Drawing
	Symbol
	Function

	LED

	[image: LED]√
	Converts electrical current into light.√

	Buzzer

	
[image: buzzer]√
	Converts electrical current into sound.√



3.1.2 List one example of an output device and explain the energy conversion that takes place. (1) 
Bulb.√ Converts electrical energy√ to light and heat energy.√ (accept any correct answer)                                                                                                                        
3.1.3 Show by a drawing how you would connect two cells to increase the overall current. Use electrical symbols when drawing.                                                                            			(2)
One mark for each cell.
 [image: ]    
3.1.4   Explain what needs to be done to the voltage before transmission over great distances.  (1)
Voltage must be stepped-up by a step-up transformer to reduce the amount of current..√            
3.1.5 Name two applications where logic gates are used.                                                       (2/2=1) 
a) Cell phones, √
b) Computers, √
Play stations, Fax machine. (accept any two correct answers)    
3.1.6 With reference to the AND logic gate, complete the output on the truth table.              (4/2=2)

	A
	B
	X

	0
	0
	[bookmark: _Hlk84750483]0√

	 0
	1
	0√

	1
	0
	0√

	1
	1
	1√


													          [9]
SECTION B: VALUES AND ATTITUDES
QUESTION 5
4.1 IMPACT OF TECHNOLOGY
4.1.1 List one positive and one negative impact of the following products of technology.
a) Cell phones   												(2)
-Positive impact: easy to communicate√ and negative impact: battery contains product that are harmful to the environment.√ (accept any correct answer) 
b) Cars     													(2)                                                                                       					          
-Positive impact: convenient form of transport √ 
-Negative impact: exhaust fumes pollute the air √ 
4.1.2 State two environmental challenges that acid mine drainage creates.        			(2)
a) Kills all organisms that live in water; √
b) Contains harmful metals that contaminates sources of water that people use for drinking √ (accept any correct answer)
4.1.3 Mention two hazards of mine dust pollution.                                          			 (2)
a) Dust may contain harmful metals such as radioactive asbestos,
b) Dust may contain asbestos fibres.√√ (accept any correct answer)                                          

4.1.4 What were the two methods of mining used by indigenous miners?         			(2)
a) Open cast mining √
b) Scavenging √
Underground mining (choose any two)    

4.2 BIAS IN TECHNOLOGY
Read the article below and answer the questions that follow.
Title: The equality or inequality of job opportunities in mining for women and men
Discrimination against women has been an ongoing struggle across the globe for centuries. Women were, and in some countries are still, mostly seen as second class citizens under the control of their fathers, husbands or other male members of their family. Women were expected to stay at home, clean and cook for the family, and raise the children, often without any help from men. Very few women received a proper education or were allowed to work for money. Those who did work, mostly did only part-time jobs and for little money. They often got married and/or had children at a young age, before they could study to qualify for higher paying jobs. 
So, when you think of people working in mines deep underground, what picture comes to mind? You probably see a man, physically strong and holding a drill in a dark hot tunnel. Why do you not see a woman holding a big drill, deep in a hot dark tunnel? Until the early 1990s, women in South Africa were prohibited from working in underground mines. As we said earlier, since 1994 there have been numerous changes to the laws in South Africa to reduce and remove gender and racial inequalities within different industries. The mining sector was one of them, but statistics show that gender equality is not happening as quickly as it should be.
But what is gender bias in work situations? It is when one gender is perceived to be superior to another, and this gender is given more or better employment opportunities as a result. During the twentieth century, a lot of research was done on the physical and mental abilities of men and women, and it was proven that men and women are equally capable of doing most jobs. There have been changes in laws that prohibit discrimination on the basis of gender, and as a result the number of women in the workplace has increased rapidly. 
Apart from wage discrimination, there are many reasons why women are still not working in the formal mining sector to the same extent as men. 
For example: 
· low levels of training amongst women, specifically a lack of technical training,
· unsupportive work cultures in the mining sector, despite changes in law,
· a lack of mentorship and facilities, 
· the physical nature of mining, and  
· historical bias against women in the mining industry.
For women to gain better access to careers in the mining industry, the perceptions that men and women have about this situation needs to change. Women have already proved that they are capable of doing the same work as their male counterparts, and therefore they should not only be allowed to do so, but they should also be rewarded and promoted by the same standards.
4.2.1 What is gender bias?										          	(2)
It is when one gender is perceived to be superior to another, and this gender is given more or better employment opportunities as a result. √√
4.2.2 What has been done to change and get rid of gender bias in the mines of South Africa?	(2)
-Laws that prohibit discrimination on the basis of gender must be re-enforced in the mining industry. √
- Levels of technical training amongst men and women must be the same. √
Accept any correct answer
4.2.3 What else can be done to reduce gender bias in mining and other areas in the workplace?(2)
-Reduce socialization by parents of girls and boys into traditional gender roles. √
-Increase public consciousness of the reasons for gender bias. √
- Increase government funding to accommodate females willing to study mining related qualifications
Accept any correct answer.
   													      [16]

SECTION C: DESIGN PROCESS SKILLS 
QUESTION 5
The scenario:
Mr Abdullahi has set up a shop. The customers are happy with his low prices. He sells food and clothing cheaply because he co-operates with other shopkeepers in the area. They work together to negotiate with the big suppliers of clothing and food to get cheaper prices. Sometimes Mr Abdullahi is alone in the shop. If he has to work in the office at the back of the shop, he closes the two front doors of the shop, but the doors are not locked. He will only know if someone comes in at one of the doors if he sees them or if they call him. Can you make him an alarm system that will tell him when a door opens? Sometimes Mr Abdullahi has an assistant in the shop, and then he does not need an alarm, so he wants a switch to turn the alarm system on and off.
5.1

5.1.1 Read the scenario carefully and write down the problem?					(1)
When Mr Abdullahi is alone in the shop and he is in the office at the back of the shop, he usually closes the two front doors of the shop, but the doors are not locked. He will only know if someone comes in at one of the doors if he sees them or if they call him. √
5.1.2 Write a design brief for the scenario above.       							(2)
I am going to design √ and make√  a warning system that will ring a bell or sound a buzzer when either one of Mr Abdullahi’s shop doors are opened. The alarm must be able to be switched on and off as needed.                                                                   
5.1.3 List 2 real life specifications with regards to the above scenario.				(2)
The alarm should make a sound when any one of the two doors, or both, are opened. The system needs OR-control, so that the alarm goes off when either of the switches is on. √
The alarm should be able to switch off as well. Therefore, the alarm needs a master switch. For this, the main system needs AND-control. √
The alarm should be loud enough to be heard at a distance
Accept any correct response
5.1.4 Write down two constraints. Remember that the constraints are the tools, materials, and time that you have available.   											(2)
Electronic components needed are expensive √
Availability of electrical tools √
Accept any other correct answer


5.1.5 Should the alarm system use AND-control or OR-control? Explain.				(1)
It should be an OR gate: √ the alarm must sound if either door 1 or door 2 is opened. √However, Mr Abdullahi must be able to control the whole system with a main switch, so there must be AND-control over the whole system as well

5.1.6 Give two safety precautions that you should consider during the making stage of your circuit.        
(2)
a) Use only tools and equipment with non-conducting handles when working on electrical devices. √
b) In Grades 7 – 9, all electric circuits must be battery powered (max 9V dc). √

Tools must be used for purposes they are designed for
Any other relevant answer

5.2
5.2.1 In the space provided below generate a design of Mr A Mr Abdullahi’s shop (building) clearly indicating the position of the two doors in a bid to solve the problem in the scenario. This idea must be a free hand sketch done in (3-D) isometric projection. Make use of labels and dimensions to communicate your idea.                      							          	       (10)		
Assessment criteria for freehand sketch 
	Level  7
Outstanding 
Mark (10)
	Level 6
Meritorious
Mark (9)
	Level  5
Substantial
Mark  (8)
	Level  4
Adequate
Mark  (6-7)
	Level  3
Moderate
Marks (4-5)
	Level  2
Elementary
Marks  (2-3)
	Level  1
Not achieved
Marks  (0-1)

	Idea excellent and neatly sketched
	Idea good and sketch well presented 
	Idea fair and sketch fairly clear
	Idea fair and sketch not clear
	Idea  and sketch not clear
	Vague idea
	Vague or no idea



	Learner’s own idea
Points to look at:
· Drawn in 3D Isometric (300)
· 4-line types (outlines, construction, centrelines, and hidden details)
· Labelling (labelling of material, explain the labels and give measurements).

example 



[image: ]







5.2.2 In the space provided below produce a plan (circuit diagram) in 3D “assembly “drawing (exploded view) showing how the electric/electronic components fit together. Make use of labels and dimensions to communicate your idea. Give names for the different switches and show them as labels on your circuit diagram.		           						   (10)
					Assessment criteria
	Description
	Possible mark
	Marks obtained

	The circuit is drawn in 3-D exploded view
	2
	

	Master switch and the two door switches are clearly indicated
	2
	

	Are the switches connected in parallel
	2
	

	The correct symbols for the different components
	2
	

	The circuit diagram is excellent and neatly drawn
	2
	

	TOTAL
	10
	




	
Learner’s idea
This is the circuit to be drawn in an exploded view
[image: ]



5.2.3 The following truth table can assist in evaluating the possible solution to solve Mr Abdullahi’s problem. Complete the truth table for your design to test whether your alarm system fulfils all the specifications.                       										(8)
	Master switch
	Switch 1
	Switch 2
	Output

	1
	0
	0
	0    √

	1
	0
	1
	1    √

	1
	1
	0
	1    √    

	1
	1
	1
	1    √

	0
	0
	0
	0    √

	0
	0
	1
	0    √

	0
	1
	0
	0   √ 

	0
	1
	1
	0   √


5.3 Make a list of at least two components to be used in the making of your alarm system. Explain the function of each component.     							          (4/2=2)
A beeper, a buzzer or something that rattles, such as a tin can. √
The battery that is used should match the voltage rating of the device making the sound. √			          										                               
      [40]
					GRAND TOTAL: 80
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