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Dragsters
Teachers Guide 
Introduction 
The aim of this activity is to make the teaching of speed a little more interesting. There are a series of "tests" that students should become familiar with before being allowed to use these tests in experiments of their own design. Hopefully the results of these experiments will allow them to design and build a "dragster" that will race in a competition at the end of the sequence of lessons. 

Learning and Teaching 
It is hoped that students will learn about: 

· Measurement 

· Units 

· Experimental skills 

· Speed = distance/time 

· Aerodynamics 

· Friction 

· Average and instantaneous speed 

· Acceleration 

At any point you might like to intervene with a lesson concentrating on a specific aspect. 

Setting the scene 
The students are going to build a basic car which they can use in a series of tests. They can then plan some experiments to see how they can make the "dragster" go faster. The basic car is made from: 

· a sheet of A4 paper 

· a 28 mm plastic ring (cut from http://www.screwfix.com/prods/40567/Plumbing/ 

HYPERLINK "http://www.screwfix.com/prods/40567/Plumbing/Push-Fit-Fittings/JG-Speedfit-PE-X-Barrier-Pipe-28mm-x-3m-Pack-of-10"Push-Fit-Fittings/JG-Speedfit-PE-X-Barrier-Pipe-28mm-x-3m-Pack-of-10 order code 40567) 

· a 3 mm thick metal axle (Available from MUTR -http://www.mutr.co.uk/ 

HYPERLINK "http://www.mutr.co.uk/product_info.php?products_id=144"product_info.php?products_id=144 CW3 015) 

· a drinking straw 

· sticky tape 

· plastic CD converter wheels (Available from MUTR -http://www.mutr.co.uk/ 

HYPERLINK "http://www.mutr.co.uk/product_info.php?products_id=131"product_info.php?products_id=131 CW3 CD1, MUTR also sell other wheels that would be suitable but the CD converter wheels allow the wheel size to be increased by clicking a CD onto them) 

There is a powerpoint file to show how to make the basic car. 

The plastic ring, wheels and axles are all re-usable. 

The aim is to make the dragster as fast as possible as they will be raced against each other using the compressed air dragster launcher shown below: This launcher fires two dragsters at the same time. In the picture there is a guide which is just a thin thread to guide the dragsters in a straight line. This isn't necessary but might make for better racing. The distance in the picture is over 10 m. 
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The 28mm ring is used because a dragster that grips the launcher tightly will be at a distinct disadvantage to one that is loose. Once the loose one has cleared its tube the launcher is open to the air and the remaining car gets very little thrust. The ring is there to try and minimise this difference but some rings seem better than others! The ring doesn't need to be used but the work investigating factors will probably not then help come race day. 

There are also some homework ideas that involve practice of mathematical skills and research. The intention is that students will have some motivation for practising the maths and that the research they do will get reported back to their group at the start of the next lesson to help them inform their design choices. 

Task 1 
Making the basic car - 30 minutes Students work in groups of no more than 3. Each group can have more than one dragster if funds allow but they need to keep in mind that testing on different dragsters may be unfair. Distribute the items and then run through the powerpoint. Scissors are also needed. After making the car they can brainstorm the variables they can change about the dragsters. 

Some of the things they can add or change are: 

· Wheels(!) 

· Fins - number, position and size. 

· Spoilers - shape and size. 

· Shape of the front end of the tube. 

· Axle length. 

· Axle position. 

· Suspension - there are various ways the axles could be attached. 

· Mass. 

· Wheel size - by clipping CDs to the wheel adaptors. 

· Centre of mass.
· Wheel surface - by putting rubber bands round them.
Of course the tricky part is deciding which variables can be ignored.
Task 2 
A circus of mini experiments - a minimum of 90 minutes The order in which students do the experiments shouldn't matter. Initially some dragsters might need to be provided to make the tests easier to do without messing up their own. There could be 16 workstations if needed, 2 for each of the 8 tests, or some of the tests could be left out. This work would probably be better carried out in a large hall or outside on a smooth surface. 

Test Number 1 - The Friction Compensated Ramp 

The principal of the FCR is explained at 

http://www.practicalphysics.org/go/Experiment_395.html 
The Friction Compensated Ramp is used in physics experiments to try and make it seem like friction doesn't exist. This is quite tricky because there are two types of friction we are interested in here, static friction and dynamic friction. Students might be interested in other instances of friction testing, roads and runways both need enough friction to stop cars sliding off them and allow planes to slow down on landing. For more see 

http://www.highwaysmaintenance.com/skidtext.htm 
Apparatus: 

· A ramp - doesn't need to be long or thick. The dragsters are light and should move quite smoothly. 

· A wedge - a small plastic one should do. At least 3cm high at it's highest point. 

· Blocks - in case the wedge(s) don't lift the ramp enough to make the dragster move. 

· Sticky tape and scissors - for making alterations. 

· A rule or measuring tape - to see how high the ramp has to be lifted. 

Diagram: 
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Method: 
1. The ramp should be set up with the thin end of the wedge under one end. 

2. Place the car on the ramp. It should not be moving. 

3. Push the wedge slowly under the ramp so that one end of the ramp gets higher. 

4. The dragster should start to move at some point - when it does, stop moving the wedge. 

5. If the wedge isn't lifting the ramp high enough then a block might be needed. 

6. Record the height at which the dragster started to roll. A plumb-line and protractor could also be added to the end of the ramp. This would allow students to calculate the angle it is above the horizontal. 

7. Drop the ramp down and repeat the test. 

8. Alter the dragster and see if it will start to roll at lower heights. These will tend to be alterations that stop the straw rubbing on the wheels for instance. 

Comment: The FCR test isn't going to test whether aerodynamic factors make a difference but initially just highlighting the build quality is enough. Later on students could put rubber bands around the wheels, or change the centre of mass, and see if that makes a difference. With younger students this should be avoided as, for example, rubber bands on the wheels of one axles will alter the centre of mass and make the dragster roll at a different height. They may attribute this to some frictional effect of the rubber - which it isn't. For younger students try and keep them thinking of changes to the parts of the car where friction plays a role: axles, wheels and drinking straws. Some lubricant (a few drops of baby oil) in the drinking straw for example. 

Test Number 2 - Rolling Distance Test 

In this test students are going to see how far the dragster rolls on the flat after falling down a ramp. Then they can measure the distance, make changes and see if the dragster travels further or not. 

Measurements need to be in SI units, see http://www.npl.co.uk/educate-explore/posters/ 

HYPERLINK "http://www.npl.co.uk/educate-explore/posters/length/"length/ 
for more about length. 

Apparatus: 

· A ramp 

· A wedge or block 

· A rule or measuring tape 

· A smooth flat area for the dragster to travel on

Diagram:
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Method: 

1 Set the apparatus up as in the diagram. 

2 The ramp should be higher than needed for the FCR. The dragster needs to roll down it. 

3 Place the dragster on the ramp and release it. 

4 Measure how far the dragster travels. 

5 Change something about the dragster and see if it will travel further. 

6 The dragster will need to be placed the same distance up the ramp each time. 

7 The distance needs to be measured from a fixed point to the same part of the car each time. 

8 Adding a nose cone or changing the mass would be good initial ideas to test. 

Comment: This might start them thinking about getting the dragster going in a straight line. It could then form an introduction to the difference between distance and displacement. That will also pop up in another test. 

Test Number 3 - Wind Tunnel Test 

In this test students simply point a fan at the dragster and see if it moves. If they look at pictures of land speed record cars then they'll see that they tend to be very aerodynamic. However, if they see Formula 1 cars then they'll see spoilers and tails that are wings in reverse. These are designed to push the car down and improve road holding. This isn't much of an issue with these dragsters as they have no on board propulsion. 

Apparatus: 

· A desktop fan 

· A ramp 

· A wedge 

· A rule or measuring tape 

· Paper or card to make a spoiler or sail 

· Scissors 

· Sticky tape 

Diagram:
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Method: 
1. Place the dragster on the bench. 

2. Slowly bring the fan (which should be on!) towards the dragster. 

3. When the dragster starts to move stop moving the fan. 

4. Measure the distance that the fan is away from the dragster when it starts to move. 

5. Add a large spoiler to the dragster and repeat the test. 

Comment: Students will probably find that unless they have a very un-aerodynamic dragster then this test won't be as useful as the others. However it could be if a wind tunnel was used. See http://www.grc.nasa.gov/WWW/K-12/airplane/bgt.html for more on building a wind tunnel. 

Test Number 4 - Propelled Distance Test 

To propel the dragster a rubber band can be used with a hook made from a paper clip. Force-extension could be investigated but for this test the distance the band is pulled back just needs to be constant. 

Apparatus: 

· A rule or measuring tape 

· A rubber band and paper clip 

· Plenty of room 

Diagram: 
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Method: 
1. Loop the paper clip onto the rubber band and fashion a hook from it. 
2. Put the hook so that it connects to the plastic ring on the dragster. 

3. Extend the rubber band by a set amount while holding the plastic ring. 

4. Release the car - it should travel. 

5. Measure the distance covered by the car. 

6. Add mass to the car (stones inside, blu tac, coins) and repeat. 

Comment:For details of looking at stretching see 

http://www.practicalphysics.org/go/Experiment_1024.html 
Test Number 5 - Rolling Direction Test 

Some notion of how far the dragster has deviated from a straight line needs to be introduced. If it weren't horizontal it'd be gradient. 

Apparatus: 

· A ramp 

· Something to mark a straight path 

· A rule or measuring tape 

· A protractor or right-angle 

Diagram: 
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Method: 

1 Set the apparatus up as in the diagram. 

2 The set distance chosen doesn't matter too much but will depend on the room available. 

3 Put the dragster a fixed distance up the ramp. 

4 Let the dragster run down the ramp. 

5 Measure how far away from the straight line path the dragster is at a set distance away. 

6 Alter the car and repeat the test aiming for a straighter path. 

Comment: A thread can be used to guide the dragsters but the straighter they go the better they should race. Fins can be added to try and guide the dragster to follow a straighter path. The axle spacing can also be investigated. They could also try a single wheel on the front. Are wheelchairs designed to go in a straight line: 

http://www.topendwheelchair.co.uk/products/racing-wheelchairs/eliminator-osr.aspx 
Test Number 6 - Propelled Direction Test 

The same test as Test Number 5 but with the rubber band propelling the car. 

Apparatus: 

· A rubber band and paper clip 

· Something to mark a straight path 

· A rule or measuring tape 

· A protractor or right-angle 

Diagram: 
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Method: 
1. Set the apparatus up as in the diagram. 

2. Loop the paper clip onto the rubber band and fashion a hook from it. 

3. Put the hook so that it connects to the plastic ring on the dragster. 

4. Extend the rubber band by a set amount while holding the plastic ring. 

5. Release the car - it should travel. 

6. The set distance chosen doesn't matter too much but will depend on the room available. 

7. Measure how far away from the straight line path the dragster is at a set distance away. 

8. Alter the car and repeat the test aiming for a straighter path. 

Comment:A thread can be used to guide the dragsters but the straighter they go the better they should race. Fins can be added to try and guide the dragster to follow a straighter path. The axle spacing can also be investigated. They could also try a single wheel on the front. Are wheelchairs designed to go in a straight line: 

http://www.topendwheelchair.co.uk/products/racing-wheelchairs/eliminator-osr.aspx 
Test Number 7 - Rolling Speed Test 

In this test students are going to measure the distance the car travels and time how long it takes. 

Apparatus: 

· A ramp 

· A block or wedge 

· A stopwatch 

· A rule or measuring tape 

Diagram: 
[image: image7.jpg]PLAN VIEW

Ramp
Stopwatch * ! \
1
straignt line \
path
distance
! B

displacement i

Dragster




Method: 

1 Set up the apparatus as in the diagram. 

2 Choose a distance over which the dragster will travel and over which it will be timed. 

3 Place the dragster on the ramp, the same distance up the ramp each time. 

4 Let the dragster go and start the stopwatch when it leaves the bottom of the ramp. 

5 Stop the stopwatch when the dragster has travelled the distance. 

6 Speed = distance/time, so calculate the speed of the dragster. 

7 Alter the height of the ramp and repeat the test. 

Comment: It would be ideal if students are already familiar with the speed=distance/time equation. This would be an ideal place to introduce the difference between distance and displacement. 

Test Number 8 - Propelled Speed Test 

This is the same as test Number 7 but propelling the car with a rubber band. In this test students are going to measure the distance the car travels and time how long it takes. 

Apparatus: 

· A rubber band and paper clip 

· A stopwatch 

· A rule or measuring tape 

Diagram: 
[image: image8.jpg]PLAN VIEW

Ramp
Stopwatch * ! \
1
straignt line \
path
distance
! B

displacement i

Dragster




Method: 
1. Set up the apparatus as in the diagram. 

2. Choose a distance over which the dragster will travel and over which it will be timed. 

3. Loop the paper clip onto the rubber band and fashion a hook from it. 

4. Put the hook so that it connects to the plastic ring on the dragster. 

5. Extend the rubber band by a set amount while holding the plastic ring. 

6. Release the car - it should travel. 

7. Start the stopwatch when it crosses the start line. 

8. Stop the stopwatch when the dragster has travelled the distance. 

9. Speed = distance/time, so calculate the speed of the dragster. 

10. Alter distance the rubber band is pulled back and repeat the test. 

Comment: It would be ideal if students are already familiar with the speed=distance/time equation. This would be an ideal place to introduce the difference between distance and displacement. 

Task 3 
Recap of the tests - 20 minutes. 
The tests can be classified in different ways and it might help to do this to help students decide which ones they do. 

· By equipment - Ramp; Band; Fan 

· By outcome - Distance; Straightness; Speed 

· By factors that they tell you about - Friction; aerodynamics; design A quick recap from the teacher will cover tests that students may have missed or done incorrectly. 

Task 4 
Choosing what to investigate - 20 minutes 
Get pupils to brainstorm together or construct mind maps to show the variables that they think will affect the dragsters performance. They can then rule out ones they think will make the smallest difference or over which they have no control. They should end up with two or three that they can investigate. 

Task 5

Designing the experiments - 40 minutes 
Each student can design an individual experiment that the group will carry out together. Fair testing needs to be emphasised at the start. They don't need to find an optimum solution, only identify a pattern. For example, they do not need to find out which nose cone is the best, only that nose cones do affect the speed and that small tends to be better. The design of the experiment could be done for homework as long as some time has been spent in lessons deciding who does what. 

Task 6 
Carrying out the experiments - 90 minutes 
Students might have three experiments to get through in their groups so they need enough time to set them up and get results. Some organisation might be needed if resources are limited. 

Task 7 
Reporting back - 30 minutes 
Each group needs to report back on one finding from their experiments. This should be short and concise: what they find out and which test they did. Others should take notes as the information will be useful when they come to design their own car. if time allows a q&a session could follow. 

Task 8 
Designing the final dragster - 30 minutes 
Groups should come up with a design on a sheet of A3 paper or on computer which shows the features they hope to incorporate and is backed up by experimental evidence or research. 

Task 9 
In the garage - 30 minutes 
Building their designs. Card and paper for spoilers, fins, fairings and so forth will be needed as well as scissors, glue and sticky tape. 

Task 10 
Raceday! - 60 minutes 
Using the twin launcher race the cars against each other in a knock-out competition. Having more than one launcher will speed things up. 
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With the tap shut the launcher is pumped up so that the air in the reservoir is at a pressure of no more than 60 psi. (If you exceed this pressure then the joints may pop open and not reseal without a new olive). Two cars are placed on the launch tubes, one on each. You may like to let groups decide how far the tube they place their dragster, as an added thing for them to think about and decide, or it could stay the same for each group. 

When the tap is opened (as quickly as possible) the air expands from the reservoir and into the launch tubes and push the cars off the tubes. They will then start to decelerate, but will hopefully reach the finish line. 

If the experiments and design and build have gone well then the dragsters may travel in a straight line, or nearly so. If it seems not to have gone so well a guide line can be used. A long thread can be attached to the launch tube and taken to the end of the course. A drinking straw can be slipped onto the thread and then taped to the dragster. This should help the dragster to follow a straighter path. One is needed for each launch tube. If the dragsters follow a straighter path it makes for better racing. 

Other good speed related resources 
Graph-shots 
Graph Shots is an interactive game that develops pupils' understanding of distance/time graphs. Pupils compare graphs with written accounts and video footage of a football match, which demonstrate a different key point at each level of the game. Graph measurements are taken as distance travelled from the player's own goal line in the time shown by the video timer. There are six levels to the game: 

· Level One - what does a horizontal line mean? 

· Level Two - what does it mean when a slope becomes steeper? 

· Level Three - what does a downwards-sloping line mean? 

• Levels Four-Six - practice makes perfect! After each level pupils are given an opportunity to record the key point before moving onto the next level. Finally pupils are given multiple-choice questions to review their knowledge. They can print out these questions with their answers. Graph shots could be used to introduce or review concepts of distance/time graphs wherever you site them within your curriculum. Teacher and pupil sheets are provided to support this resource. 

http://www.sycd.co.uk/only_connect/front-page/graph-shots.htm 
The need for speed: putting the thrill back into data collection 
A paper on how to use computer car racing games to gather data for speed-time graphs: 
The need for speed: putting the thrill back into data collection 
Gary Williams 2004 Phys. Educ. 39 389 

They Might Be Giants - Speed and Velocity 
Search for it on YouTube - a song all about speed and velocity from TMBG. 

http://www.youtube.com/watch?v=DRb5PSxJerM 
Dragsters! Students Guide Introduction 
To start off with you should have a tube that looks like this: 
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The wheels will be fixed on an axle and the axle will pass through a drinking straw. The drinking straw will be fixed to the dragster tube. Like this: 
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There are various things we can add to the tube to make it into a fast dragster; ready to race. Some things will have more of an effect than others. Working with at least one other person draw up a brainstorm chart showing things you could change: 
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There are a number of tests we can do to see how changes alter the dragsters performance. Once you know how to do these tests you can incorporate them into a number of experiments to see what makes for a fast dragster. After doing some experiments and thinking about your design you will build and then race your dragsters against other groups. 

Your dragster needs to be built with consideration of: 

· Distance - your dragster needs to be able to cover the distance which your teacher or class has decided the race will be over which is _____ metres. 

· Time - using the equation speed = distance/time you can see that a small time means a high speed and a high speed means winning the race! 

· Straightness of travel - you may race with a guide or without but the straighter your dragster travels the less time it'll waste going in the wrong directions. 

Dragsters! Research and development 

Test Number 1 - The Friction Compensated Ramp 

The Friction Compensated Ramp is used in physics experiments to try and make it seem like friction doesn't exist. This is quite tricky because there are two types of friction, static friction and dynamic friction. In this test we look at static friction. 

You will need: 
· A ramp 

· A wedge 

· Blocks 

· Sticky tape 

· A rule or measuring tape 
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Instructions: 
1 The ramp should be set up with the thin end of the wedge under one end. 

2 Place the dragster on the ramp. It should not be moving. If the dragster moves then lower the ramp. 

3 Push the wedge slowly under the ramp so that one end of the ramp gets higher. 

4 The dragster should start to move at some point - when it does, stop moving the wedge. 

5 If the wedge isn't lifting the ramp high enough then a block might be needed. 

6 Record the height at which the dragster started to roll. 

7 Drop the ramp back down and repeat the test. 

8 Alter the dragster and see if it will start to roll at lower heights. These will tend to be alterations that stop the straw rubbing on the wheels for instance. 

Results: 
Put your results in the table below. Write in the spaces what changes you make. Think carefully about what sort of changes this test will measure. 
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Conclusion: 
Did the changes make your dragster roll more easily? What sort of things is this a good test for? What sort of things would this test not be good for? 

Dragster! Research and development 

Test Number 2 - Rolling Distance Test 

In this test you are going to see how far the dragster rolls on the flat after falling down a ramp. Then you can measure the distance, make changes and see if the dragster travels further or not. 

You will need: 
· A ramp 

· A wedge or block 

· A rule or measuring tape 

· A smooth flat area for the dragster to travel on 

Set-up: 
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Instructions: 
1 Set the apparatus up as in the diagram. 

2 The ramp should be reasonably high (higher than needed for the FCR if you've done that test already). The dragster needs to roll down it. 

3 Place the dragster on the ramp and mark it's position 

4 Release it. 

5 Measure how far the dragster travels and record your results. 

6 Repeat the test two more times. 

7 Change something about the dragster and see if it will travel further. 

8 The dragster will need to be placed the same distance up the ramp each time and the ramp must be the same height. 

9 The distance needs to be measured from a fixed point to the same part of the dragster each time. 

10 Adding a nose cone or changing the mass would be good initial ideas to test. 

Results: 
Put your results in the table below. Write in the spaces what changes you make. Think carefully about what sort of changes this test will measure. 
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Conclusion: 
Did your changes make the dragster travel further? 
Were there any problems with measuring the distance rolled? 

Dragster! Research and development 

Test Number 3 - Wind Tunnel Test 

In this test you simply point a fan at the dragster and see if it moves. 

You will need: 
· A desktop fan 

· A ramp (optional) 

· A wedge (optional) 

· A rule or measuring tape 

· Paper or card to make a spoiler or sail 

· Scissors 

· Sticky tape 

Set-up: 
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Instructions: 
1 Place the dragster on the bench at a marked position. 

2 Slowly bring the fan (which should be on!) towards the dragster. 

3 When the dragster starts to move stop moving the fan. 

4 Measure the distance that the fan is away from the dragster when it starts to move. 

5 Record the result. 

6 Repeat the test two more times. 

7 Add a large spoiler to the dragster and do the test again. 

Results: 
Put your results in the table below. Write in the spaces what changes you make. Think carefully about what sort of changes this test will measure. 
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Conclusion: 
If your dragster failed to move does the test still tell you anything? 
How could you improve this test? 

Dragster! Research and development 

Test Number 4 - Propelled Distance Test 

To propel the dragster a rubber band can be used with a hook made from a paper clip. For this test the distance the band is pulled back needs to be constant. Fire the dragster and see how far it goes. 

You will need: 
· A rule or measuring tape 

· A rubber band and paper clip 

· Plenty of room 

Set-up: 
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Instructions: 
1 Loop the paper clip onto the rubber band and fashion a hook from it. 

2 You will need some sort of marker as a starting line to measure from. 

3 Put the hook so that it connects to the plastic ring on the end of the dragster. 

4 Extend the rubber band by a set amount while holding the plastic ring. 

5 Place the car on the starting line. 

6 Release the car - it should travel. 

7 Measure the distance covered by the car. 

8 Record your results. 

9 Repeat the test two more times. 

10 Add mass to the car (stones inside, blu tac, coins) and repeat. 

Results: 
Put your results in the table below. Think carefully about what sort of changes this test will measure. 
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Conclusion: 
What sort of thing would this test be useful to investigate with? 
Were there any problems measuring the distance travelled? 

Dragster! Research and development 

Test Number 5 - Rolling Direction Test 

In this test you will look at how good your dragster is at travelling in a straight line. The better it can do this the more chance it has of winning a race. Dragster races are in a straight line - no corners! 

You will need: 
· A ramp 

· Something to mark a straight path 

· A rule or measuring tape 

· A protractor or right-angle 
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Instructions: 
1 Set the apparatus up as in the diagram. 

2 The set distance chosen doesn't matter too much but will depend on the room available. 

3 Put the dragster a fixed distance up the ramp. 

4 Let the dragster run down the ramp. 

5 Measure how far away from the straight line path the dragster is at a set distance away. 

6 Record the results. 

7 Repeat the test two more times. 

8 Alter the car and repeat the test aiming for a straighter path. 

Results: 
Put your results in the table below. Think carefully about what the results tell you.
The set distance (run) was ______________________cm 
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Conclusion: 
What sort of changes do you think you can make to the dragster to make it go straighter? 

How reliable do you think this test is? 

Dragster! Research and development 

Test Number 6 - Propelled Direction Test 

In this test you will look at how good your dragster is at travelling in a straight line. The better it can do this the more chance it has of winning a race. Dragster races are in a straight line - no corners! 

You will need: 
· A rubber band and paper clip 

· Something to mark a straight path 

· A rule or measuring tape 

· A protractor or right-angle 

Set-up: 
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Instructions: 
1 Set the apparatus up as in the diagram. 

2 You will need some sort of marker as a starting line to measure from. 

3 Loop the paper clip onto the rubber band and fashion a hook from it. 

4 Put the hook so that it connects to the plastic ring on the dragster. 

5 Extend the rubber band by a set amount while holding the plastic ring. 

6 Place the car on the starting line. 

7 Release the car - it should travel. 

8 The set distance chosen doesn't matter too much but will depend on the room available. 

9 Measure how far away from the straight line path the dragster is at a set distance away. 

10 Record the results. 

11 Repeat the test two more times. 

12 Alter the car and repeat the test aiming for a straighter path. 

Results: 
Put your results in the table below. Think carefully about what the results tell you. The set distance (run) was ______________________cm 
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Conclusion: 
How important do you think it is to make the dragster go straighter? 
How reliable do you think this test is? 

Dragster! Research and development 
Test Number 7 - Rolling Speed Test In this test you are going to measure the distance the car travels and time how long it takes. 

You will need: 
· A ramp 

· A block or wedge 

· A stopwatch 

· A rule or measuring tape 

Set-up: 
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Instructions: 
1 Set up the apparatus as in the diagram. 

2 Choose a distance over which the dragster will travel and over which it will be timed. 

3 Place the dragster on the ramp, the same distance up the ramp each time. 

4 Let the dragster go and start the stopwatch when it leaves the bottom of the ramp. 

5 Stop the stopwatch when the dragster has travelled the distance. 

6 Speed = distance/time, so calculate the speed of the dragster. 

7 Record the results. 

8 Repeat the test two more times 

9 Alter the height of the ramp and repeat the test. 

Results: 
Put your results in the table below. Think carefully about what the results tell you. The distance was ______________________m 
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Conclusion: 
What sort of changes do you think you can make to the dragster to make it go faster? 

What units is the speed in? 

Dragster! Research and development 
Test Number 8 - Propelled Speed Test In this test you are going to measure the distance the car travels and time how long it takes. 

You will need: 
· A rubber band and paper clip 

· A stopwatch 

· A rule or measuring tape 

Set-up: 
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Instructions: 
1 Set up the apparatus as in the diagram. 

2 Choose a distance over which the dragster will travel and over which it will be timed. 

3 You will need some sort of marker as a starting line to measure from. 

4 Loop the paper clip onto the rubber band and fashion a hook from it. 

5 Put the hook so that it connects to the plastic ring on the dragster. 

6 Extend the rubber band by a set amount while holding the plastic ring. 

7 Place the dragster on the start line. 

8 Release the car - it should travel. 

9 Start the stopwatch when it crosses the start line. 

10 Stop the stopwatch when the dragster has travelled the distance. 

11 Speed = distance/time, so calculate the speed of the dragster. 

12 Alter distance the rubber band is pulled back and repeat the test. 

Results: 
Put your results in the table below. Think carefully about what the results tell you. The distance was ______________________m 
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Conclusion: 
What sort of changes do you think you can make to the launch system to make the dragster go faster? 

What units is the speed shown in usually in a car? 

Results Sheets 
Dragster! Research and development 
Task 1: Brainstorm Group members: 

____________________________________________

____________________________________________
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Dragster! Research and development 
Name: ___________________________________________________ 
Test Number 1 - The Friction Compensated Ramp 

Results: 
Put your results in the table below. Write in the spaces what changes you make. Think carefully about what sort of changes this test will measure. 
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Did the changes make your dragster roll more easily? 
What sort of things is this a good test for? 
What sort of things would this test not be good for? 

Dragster! Research and development 
Name: ___________________________________________________ 
Test Number 2 - Rolling Distance Test 
Results: 
Put your results in the table below. Write in the spaces what changes you make. Think carefully about what sort of changes this test will measure. 
[image: image32.jpg]Distance dragster rolled:

1st try em

2nd try em

3rd try em

Average em

Dragster without changes

Change 1:

Change 2:
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Did your changes make the dragster travel further? 
Were there any problems with measuring the distance rolled? 

Dragster! Research and development 
Name: ___________________________________________________ 
Test Number 3 - Wind Tunnel Test Results: 
Put your results in the table below. Write in the spaces what changes you make. Think carefully about what sort of changes this test will measure. 
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If your dragster failed to move does the test still tell you anything? How could you improve this test? 

Dragster! Research and development 
Name: ___________________________________________________ 
Test Number 4 - Propelled Distance Test 
Results: 
Put your results in the table below. Think carefully about what sort of changes this test will measure. 
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What sort of thing would this test be useful to investigate with? Were there any problems measuring the distance travelled? 

Dragster! Research and development 

Name: ___________________________________________________ 
Test Number 5 - Rolling Direction Test 
Results: 
Put your results in the table below. Think carefully about what the results tell you. The set distance (run) was ______________________cm 
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What sort of changes do you think you can make to the dragster to make it go straighter? 

How reliable do you think this test is? 

Dragster! Research and development 

Name: ___________________________________________________ 

Test Number 6 - Propelled Direction Test 
Results: 

Put your results in the table below. Think carefully about what the results tell you. 
The set distance (run) was ______________________cm 
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How important do you think it is to make the dragster go straighter? How reliable do you think this test is? 

Dragster! Research and development
Name: ___________________________________________________ 
Test Number 7 - Rolling Speed Test 
Results: 
Put your results in the table below. Think carefully about what the results tell you. 
The distance was ______________________m 
[image: image42.jpg]Time taken: ist try sec (2nd fry sec |3rd try sec |Average sec

Dragster without changes

Speed = distance/time  |”—— - =

Dragster without changes

Speed = distance/time | == :|= =





Conclusion: [image: image43.jpg]



What sort of changes do you think you can make to the dragster to make it go faster? 

What units is the speed in? 

Dragster! Research and development 
Name: ___________________________________________________ 
Test Number 8 -Propelled Speed Test 
Results: 
Put your results in the table below. Think carefully about what the results tell you. 
The distance was ______________________m 
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What sort of changes do you think you can make to the launch system to make the dragster go faster? 

What units is the speed shown in usually in a car? 

Experiments 

Once you know how to do the tests you can plan your own experiments and see what makes for the fastest dragster. 

There are also other experiments that you can do that might provide useful information for racing: 

1. Launch depth. How far down the launch tube gives the fastest dragster? 

2. Launch pressure. 
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