Who built the electric car?
Introduction:
Can we teach the whole standard “Science 1.6 – Describe aspects of physics“ with one practical project that keeps the students engaged?  Can we do this even if we are not a physics specialist? Can we centre it about concepts and not equations? Will it be cheap and not involve vast hours of preparation? Will it be relevant to the students and their lives? Of course! In this unit the students build a little car from kitset, customise it, measure and register it, use it in experiments, wire it up with lights and a motor and compete against other cars.
Curriculum:
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Heat energy and heat transfer are not included in the new version of the standard, or in this project.

Order that concepts are introduced:

1. Distance

2. Mass

3. Weight

4. Time

5. Distance vs Time graphs
6. Speed

7. Force

8. Newtons first law (equilibrium)

9. Newtons second law (Net Force)

10. Acceleration

11. Speed vs Time graphs

12. Work

13. Kinetic energy

14. Gravitational potential energy

15. Conservation of energy

16. Power

Getting started:

Why not start with showing them “Who killed the electric car” on DVD. (Sony pictures classics)
“In 1996, electric cars began to appear on roads all over California.  They were quiet and fast, produced no exhaust and ran without gasoline.  Ten years later, these cars were destroyed.”

Or, describe a boring, textbook way of learning this subject.  Then tell them how lucky they are to be doing this project instead.  A lot of the kids I teach enjoy technology more than academic subjects.

Resources
Resources you need straight away:

Photos of cars (see folder “photos of cars”) printed so that the cars are 150 – 200mm long.

Same photos on file for viewing as a slide show. 
	Materials
	Equipment
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1 bag of bamboo kebab skewers (diameter 3mm)

1 bag of drinking straws diameter > 3mm 

1 bag 25mm panel pins (nails)

1 bag 19mm fencing staples (nails)

60mmx150mmx18mm MDF – 1 per car
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70mmx200mmx5mm MDF – 2 per car

15mm wide wheels (Ф35 or 35mm) – 4 per car

Masking tape

some cheap acrylic paint and brushes

Shoe boxes
	A set of coping saws +extra blades
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Scissors

Sandpaper

Hammers

G-clamps

Table saw

Drill press

Drop saw optional

Scroll saws optional


You can cut the MDF (600x600x18) and (1200x1200x5) quickly and easily on the table saw in the technology department, or ask the science technician or the technology teacher nicely, or get the kids to cut their own if you are allowed to teach in the workshop.  The wheels are cut from a length of dowel (from the hardware shop) on either the drop saw or table saw.  Getting the Ф 3mm hole in the centre is done by setting up a jig on the drill press.  Make sure the drill is going fast or it slips off centre and makes wobbly wheels.
Allow extra wheels and MDF panels, so just cut heaps.
Total cost should be about $60. 
Resources you need for force, motion and energy experiments:

	Materials
	Equipment

	String

Masking tape

Rubber bands
Drawing pins
	Scissors

Stop watches

Metre rules

10m+ measuring tape 

Old books or something to prop up the desk

100gm masses

Smaller masses

Spring balances (force meters)

Electronic balance
Ticker timers


Resources you need for electricity experiments:

	Materials
	Equipment

	Masking tape

Insulated wire
1.5v lamps – 2 per car

AA batteries – 2 per car

3v DC motors – 2 per car

Aluminium foil
	Wire strippers
Side cutters

Ammeters

Voltmeters

Digital multimeters

Stop watches

Metre rules

100gm masses


Other resources I have used…

My car 






LTSA advertisements

“physics of car crashes” (video on clickview)

ABA Books “Year 11 science workbook”
PASport Explorer PS2000 and motion sensor PS2103 connected to my laptop and EZmotion software.

Pearson Education “New directions in science” textbook
How to build the electric cars – teachers’ notes

· You can get the students to make one car each or share, but one each is best.

· Show all the cars in the slide show and get them to choose the one they like best.  

· Run some sort of auction to decide who gets each one, and hand out the pictures.

[image: image5.jpg]



Cutting out

· Cutting with the coping saw requires the 5mm MDF to be firmly clamped to a bench.

· They don’t need to cut out the wheel arches but if they do they need to cut them extra big.

· Sandpaper tidies up the edges really well.

[image: image6.jpg]


 

Assembly

· Use the photo to measure the wheel base and mark this on the 18mm MDF.

· Make sure that the straws are perpendicular before nailing staples. (if you use masking tape to secure the straws then you can take it off again.

· Staple on the straws, then nail on the sides, then put the wheels on.

· If the wheels are loose and fall off, put bluetac in the hole or PVA glue them onto the axle.

Decoration

· Get a packet of Acrylic paint from the “$2 shop” for $5. 6 brushes for $2.

· Make cardboard number plates and stick them on too.

· Get some shoe boxes from a shoe shop or get the students to bring in 1 each, then you can make garages to keep the cars in.

Unit plan
	Specific Learning Outcomes 
	Learning experiences
	Textbook / workbook links
	Videos 

	
	Build car, name it, paint it, put it away in the garage.
	
	“Who killed the electric car”
Car photo slideshow

	Know the SI unit for distance and time.

Know the difference between mass and weight and state the unit for each.
	Measure weight of masses 100g – 500g.

Measure mass, weight, dimensions of car and fill in registration papers.
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	


Achievement Criteria





Achievement�
Achievement with Merit�
Achievement with Excellence�
�
Describe aspects of physics.�
Explain aspects of physics.�
Discuss aspects of physics.�
�



Straight Line Motion and Force


Distance, speed, constant acceleration, motion time graphs (including gradients and simple areas), mass, force (push, pull, friction, weight, reaction).


A net force causes acceleration.  Equilibrium exists when forces are balanced.


Energy


Kinetic, gravitational potential, elastic potential, chemical potential, sound, and solar.  Power, work, conservation and transfer of energy.


DC Electricity


Voltage, current, resistance, power in DC circuits, circuit diagrams.


Voltage and current behaviour in series and simple parallel circuits.








