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VCE 2005 SEASON OF EXCELLENCE

TOP DESIGNS EXHIBITION AT MELBOURNE MUSEUM

5 MARCH TO 10 JULY
VCE SYSTEMS AND TECHNOLOGY STUDENT WORKSHEET

The productions on display are integrated systems.  They incorporate electrical/electronic and mechanical sub systems.  Most have an electronic control device.  These productions and the accompanying student folio work can help you determine how they are being controlled or monitored.

The first five questions on pages one and two are about the System and Technology work generally and the remainder of the questions are based on individual products.  A basic description of each production is also provided.  This worksheet is designed to assist Systems and Technology students discover more about the excellent examples and components of student work completed in 2004.

Students will need to read the accompanying notes to obtain the information that can be of best value in planning their work this year.  Students may not have enough time to complete all pages, but may choose to do those of most interest, or complete all the sheets as a class.  (Teacher may provide instructions.)
Answer the following questions so that you can gain a broad understanding of the products and folio work on display.

1. What are some of the features of the folio work and products that in your opinion are outstanding?

2. Production work in the exhibition includes PICAXE microcontrollers.  Increasingly, this technology will be used in VCE Systems and Technology.  From reading the notes in students’ folios, briefly explain what a PICAXE microcontroller is and what it does.
3. What are some of the “criteria for evaluation” that have been commonly used to evaluate the products?

4. Which of the products on display can operate as a “closed-loop system”?

5. Outline the common reasons the students chose to justify the selection of their best design options.

6. List a range of methods students have used to communicate their designs and plans.

FETCH IT – DOG BALL THROWER
Description

This amazing machine has been designed and constructed for the lazy dog owner.  It talks to your dog.  It throws a tennis ball in various directions and rewards the dog with a treat when it returns the ball to the hopper.  It even praises the dog!  It operates continuously via a programmable microchip.  You don't have to do anything but turn it on and relax while your dog is entertained.

This machine will perform the following functions:

· Load a tennis ball ready to be thrown

· Randomly select the direction of the ball 

· Say "are you ready" before throwing the ball

· Throw the ball at least 8 meters

· Say "Fetch the ball"

· Sense when the dog returns the ball to the hopper

· Say "Good boy here is a treat"

· Dispense a treat to the dog

· Perform these functions continuously.

1. Outline the reasons why option three was chosen as the preferred option.

2.
There are seven defined sub-systems.  List the functions of the systems that you can see.

3. What device has been used to create the voice in the machine?

4. Where are cable and pulley systems used?

5.
Explain where the application of the principal of levers is used.

6.
Explain where gear sets are used.

7. Windscreen wiper motors have been used within the machine.  What does each motor operate?

8. Can you find the micro-switches that change the direction that the machine oscillates?

9. Read the ball release diagnostic test.  Why was it necessary to make a modification to a light globe?

10. Name the device that is used to release one ball at a time.

11. Explain why you think this is a closed- or open-looped system.

REMOTE-CONTROLLED SCISSOR LIFT

Description

This is a model of a typical scissor lift used in various construction and maintenance industries.  It can move forward and reverse and steer right and left.  The lift expands and contracts and has a lighting facility which illuminates automatically in low light conditions.

1. List the five main sub-systems of this production.

2. This student has used four windscreen wiper motors to perform three functions.  Describe where the motors are used to perform these functions.

3. Describe the places in this lift where rotary motion is converted to linear motion.

4. Why is aluminium a suitable material to construct the scissor lift?

5.
What alternative options were rejected in the design of the scissor lift?

6.
Three electronic kits have been used to control functions of this model.  What type of kits are they and where are they used?

7. The lift mechanism required three design changes. Why were they necessary?

8.
What changes were made to overcome steering problems?

SPEECH-CONTROLLED CAR

Description

This car designed and constructed to do what it is told.  It operates forward and reverse and steers right or left from voice activation.  It incorporates a speech recognition kit programmable to the user's voice.  It recognizes orders and responds accordingly.

1. What four words are required to control the vehicle?

2. What reasons does the student give for choosing the components that drive and steer the vehicle?

3. What problems were solved by building a ‘H’ bridge circuit?

4. A ‘bread board’ was used in the design of the circuits for this product.  What is the advantage of using a bread board during the construction of electronic circuits?

5.
What problems were discovered and overcome in diagnostic test No. 1?

6.
The journal includes an evaluation of the efficiency of the design plan and the effectiveness of the production plan.  List the positive and negative attributes of this evaluation.

WEATHER  STATION  (WITH  DATA  LOGGING)
Description

This station will detect and record wind direction, rainfall, temperature and daylight hours.  It has a data logging module which saves the information onto an EEPROM chip.  This data can then be loaded onto a PC for analysis.  The rain gauge is emptied by remote control.

1. How is wind direction translated into electrically transmitted information?

2. Look at Diagnostic Test 1.  How is the data regarding light and temperature expressed?

3. How is the level of rainfall converted into an electrical signal?

4. Describe another way that the rainfall could be recorded into data that won't require the rain gauge to be emptied.

5.
Note the way the journal is presented with appropriate photographs and diagnostic tests results throughout the production activity.  Comment on how this has made the journal more relevant.

REMOTE-CONTROLLED AIR BOAT 

Description

This boat is controlled by a four channel radio controller.  A model aircraft engine with propeller is mounted on top of a flat bottomed hull similar to a small surf board.  The hull is polystyrene coated with fibreglass.  The fuel tank radio receiver and motor are mounted on brackets well above the waterline to avoid getting wet.

1.
In the initial planning stages of this project, why was the idea of a propeller below the waterline rejected?

2.
Comment on the appropriate choice of materials to build the hull.

3.
One of the problems encountered with building the hull was the fibreglass resin reacting with the polystyrene.  How was this problem eventually overcome?

4.
List the processes that were performed outside of the school facilities to manufacture the aluminium frame.

5.
List the mechanical/electrical/electronic sub systems for the radio-controlled air boat.

HEXABOT WALKER
Description

The hexabot is a six-legged robot which is capable of sensing and interacting with its surroundings.  A sensor in its ‘head’ pivots to provide a wide range of vision.  This sensor provides feedback to an electronic chip which is programmed to send instructions to its electro/mechanical servos which power the legs.  The hexabot is able to detect walls, objects and drop-offs and move in alternate directions to avoid these hazards.

1. Which six aspects were researched prior to beginning production planning?
2. Describe the method used for the justification of the best design idea.

3. The hexabot uses four servos to perform various functions.  Describe where the servos are and what they do.

4. A PICAXE 18 programmable microcontroller has been used as a control device.  Describe the method used to test the output of the PICAXE.

5.
A sharp GP2D12 distance sensor has been used for this product.  Outline reasons why this was a suitable choice.

REMOTE-CONTROLLED HOVERCRAFT

Description

This FM radio-controlled hovercraft is powered by a two-stroke leaf blower engine.  The leaf blower forces air down into the skirt creating lift.  Its speed and direction are controlled by a four-channel system.  It is steered by an electric fan mounted on the rear of the craft.  The hovercraft is capable of moving 85kg over various surfaces.

1. The original plans were to use a rudder and a fan driven by a shaft from the blower motor to control direction.  Why was this idea abandoned?

2. In the interim report, the student lists 14 criteria for evaluation.  List how many of these were met or exceeded.

3. List the processes involved with producing the body of the hovercraft.

4. Outline the energy conversion that takes place when the hovercraft is operating.

SORTING CONVEYOR  BELT

Description

This is an automatic parcel sorting conveyer system.  A photo electric sensor distinguishes the size of parcels on the conveyor belt.  The sensor communicates with a programmable logic controller.  The controller operates solenoid valves which supply air to a pneumatic system that pushes oversized parcels off the belt.  Smaller parcels proceed to the end of the belt.

1.
What are the advantages of using a programmable controller over conventional circuit boards for systems like this conveyor belt?

2.
Describe what has been adapted to drive the conveyor belt.

3.
Describe the process of detecting and rejecting oversize parcels.

4.
How are the safety issues of using 240V AC power overcome with this model?

REMOTE-CONTROL GARAGE DOOR

Description

This is a model of a typical remote-control garage door.  It uses a system similar to a roll up desk top with wooden slats retracting up two tracks.  An electric motor spins a threaded rod to retract and lower the door.

1.
Describe the mechanical/electrical/electronic sub system.

2.
What is the purpose of the gearbox in the mechanism?

3.
This model uses a small electric motor.  How is the power of the motor multiplied to enable it to retract the door?

4.
The student has chosen to join the motor and threaded rod with a piece of PVC plastic tube.  Why is this good choice of material to use?

5.
What is used to limit the travel of the doors?
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