
The VCAL Krusty Spectacular

Task

In this assignment you will be learning about motion, angles, formulas, measurement, graphing and collecting data, even speed and distance.  This assignment is based on the maths that is used by stunt people (jumpers) and in the motor cross shows.

Work through each part of the assignment; making sure you complete all sections in as much detail as possible.  You may work in pairs.  By completing this assignment you will meet outcomes from all four strands, so it is important that all parts of the assignment are completed. 

Assessment (you will be assessed on the following):

· Team work

· Detailed Method (when one is not provided)

· Labeled Diagram (including measurement, angles and the ratio used)
· Calculations (accuracy and if working out is shown)

· Results, including tables and graphs.

· Discussion / Explanation of results

Choosing measuring instruments
Tick the box for the correct measurement instrument to be used for measuring the length of the ramp or Krusty Demon’s rollercoaster.

	Instrument


	Tick correct instrument
	Units of measure

	Scales


	
	

	Ruler


	
	

	Tape Measure


	
	

	Spoon 


	
	

	Measuring cup


	
	


Activity 1: Speed Ramp

Task:  To determine what angle a ramp will need to be in order for a car to travel the greatest distance. 

Materials: Cardboard, Protractor, Compass, Marble or Toy car, Measuring Tape, and Stop Watch

Method:

1. Complete the headings for the table by writing in the measurement unit for each section from the list below:

mm, cm, m, Km,  m/s, Km/s, cm/s, mm/s,  degrees, Fahrenheit, ˚, Celsius, secs, mins, hours, days.

2. Collect a piece of cardboard. The length of cardboard cannot change.
3. Lean a piece of cardboard against the wall, measure the angle it makes with the wall using a measurement instrument that is supplied by your teacher.

4. Let the marble or toy car roll down the cardboard and measure how far it travels.

5. Time each trial, from when the marble starts its decent down the ramp until it comes to a complete stop.
To calculate the speed the car travelled, divide its distance by the time it took.

Results:

Length of wood: _________________________________

	Trial
	Angle of cardboard with wall measured in _______
	The distance the car travels, measured in ______
	Time measured in 

_________
	Speed = distance ÷  time

measured in 

________

	Trial 1
	
	
	
	

	Trial 2
	
	
	
	

	Trial 3
	
	
	
	

	Trial 4
	
	
	
	

	Trial 5                                           
	
	
	
	


Graphing: Complete a distance time graph.

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	


Discussion: Examine your data and draw 3 conclusions from it:
1. ______________________________________________________________________________________________________________________________________________________________________________________

2. ______________________________________________________________________________________________________________________________________________________________________________________

3. ______________________________________________________________________________________________________________________________________________________________________________________

Extension – Vary the task by one factor, e.g length of ramp, weight of car, surface of the ramp, or the surface the car travels on after ramp, even the type of car.
How will task be varied? ______________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

Create a series of “What if “statements about your data to show things that might be different should variables be changed.
What if ..__________________________________________________________________________________________

__________________________________________________________________________________________________

What if …__________________________________________________________________________________________

__________________________________________________________________________________________________

What if…___________________________________________________________________________________________

__________________________________________________________________________________________________

Complete the results table for your new variant.

Length of wood: _________________________________

	Trial
	Angle of cardboard with wall measured in _______
	The distance the car travels, measured in ______
	Time measured in 

_________
	Speed = distance ÷  time

measured in 

________

	Trial 1
	
	
	
	

	Trial 2
	
	
	
	

	Trial 3
	
	
	
	

	Trial 4
	
	
	
	

	Trial 5                                           
	
	
	
	


Results: Complete the square Venn Diagram

	Original Ramp
	
	Changed/Altered Ramp/Car

	Difference
	Similarities
	Differences

	
	
	


Activity 2: Roller Coaster

Your Task: A roller coaster is a balance between safety and sensation. Naturally, the ride should be as safe as possible. After all, if the people are injured riding the coaster then there would be fewer repeat riders. On the other hand, passengers ride a coaster for the death defying thrill. The key to a successful coaster is to give the rider the sensation of speed and acceleration. It all comes down to speed control.


Roller Coaster Criteria:  It must include 3 hills and 1 loop.  Use a marble to simulate the car.
Give a brief outline the procedure used for building your rollercoaster: 
1. ______________________________________________________________________________________________________________________________________________________________________________________

2. ______________________________________________________________________________________________________________________________________________________________________________________

3. ______________________________________________________________________________________________________________________________________________________________________________________

4. ______________________________________________________________________________________________________________________________________________________________________________________

5. ______________________________________________________________________________________________________________________________________________________________________________________
Diagram: your diagram must include measurements of all pieces of cardboard used, the angle of any ramps.
	


Speed Results: Calculate the speed of your roller coaster, by dividing the distance by the time it takes for your marble to travel the entire roller coaster. Complete the below table showing all of your calculations.

	Trial
	The distance the car travels, measured in ______
	Time measured in 

_________
	Speed = distance ÷  time

measured in 

________

	Trial 1
	
	
	

	Trial 2
	
	
	

	Trial 3
	
	
	

	Trial 4
	
	
	

	Trial 5                                           
	
	
	


Evaluating
Describe how you would rate the success of your roller coaster. Establish a set of criteria for measuring the result.

1. ______________________________________________________________________________________________________________________________________________________________________________________

2. ______________________________________________________________________________________________________________________________________________________________________________________

3. ______________________________________________________________________________________________________________________________________________________________________________________

Activity 3: The Ultimate Roller Coaster Challenge
Take the ultimate roller coaster challenge, by making the most terrifying, thrilling adventurous ride that a marble can have. Your roller coaster must contain the required loops, straights, hills and turns.  
This roller coaster must consist of: 3 loops, a straight of 10cm, 4 hills and 3 turns.
Complete the below table explaining what you did and observed when creating your ultimate roller coaster.
	What I did
	What I observed

	
	

	
	

	
	

	
	


Photo Journal:  Create a visual photo journal of the ultimate roller coaster by completing the following tasks. 

· Take step by step photographs of the construction of the roller coaster, in order to identify shapes used in the two coasters. 

· Write one or two sentences in order for another student to replicate your design, you will need to include written instructions.
Speed Results: Calculate the speed of your ultimate roller coaster, by dividing the distance by the time it takes for your marble to travel the entire roller coaster. Complete the below table showing all of your calculations.

	Trial
	The distance the car travels, measured in ______
	Time measured in 

_________
	Speed = distance ÷  time

measured in 

________

	Trial 1
	
	
	

	Trial 2
	
	
	

	Trial 3
	
	
	

	Trial 4
	
	
	

	Trial 5                                           
	
	
	


Compare the speeds of your first roller coaster to your ultimate roller coaster by completing a graph of your choice. Don’t forget to label the graph!

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	


Evaluate:  Explain what the graph is showing.
______________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

Activity 4: Research tasks
1. How many people have been injured riding a roller coaster?

2. What is the average speed of roller coasters in Australia versus American roller coaster?
3. Re-design your first roller coaster using standard 2d shapes, such as squares, triangles, circles, and rectangles etc. 

4. On your original diagram colour code the fastest and slower areas of the roller coaster. 

5. Get another group using only your descriptions and photos to build your ultimate roller coaster.
Reconstruction Reflection

1. Were the written instructions and diagrams easy to follow?    


YES/NO  (Circle one)

2. Was the reconstruction rollercoaster the same as the ultimate rollercoaster?
YES/NO  (Circle one)

3. How was the reconstruction rollercoaster  the same or different?

	Similarities
	Difference

	
	


4. Did the reconstruction rollercoaster work?




YES/NO  (Circle one)

Comments:

______________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
5. Did you change the rollercoaster reconstruction from the written instructions and diagrams? 

YES/NO  (Circle one)   If so what did you change?
___________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

6. List 3 criteria for rating the success of the rollercoaster instructions

I. ____________________________________________________________________________________

II. ____________________________________________________________________________________

III. ____________________________________________________________________________________

7. Give the reconstruction rollercoaster instructions a rating out of 10.     ________

8. What improvements could be made to the rollercoaster instructions?

____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

Foundation Numeracy Project Assessment Rubrik
	Outcomes
	Not Demonstrated (0)
	Partially Demonstrated (1)
	Demonstrated (2)
	Demonstrated to a high standard (3)

	Numeracy for Practical Purposes – Design
	No evidence of the ability to use informal language of shape, size, colour & other commonly used words to identify & recognize shapes in some contexts for their common use.
	In some circumstances is able to use informal language of shape, size, colour & other commonly used words to identify &recognize shapes in some contexts for their common use.
	Has the ability to use everyday informal language of shape, size, colour & other commonly used words to identify & recognize shapes in some contexts for their common use & application.
	Can to a high standard use every day informal language of shape, size, colour & other commonly used attributes to identify and recognize shapes in the context of their common usage & application

	Numeracy for Practical Purposes – Measuring
	No evidence of an ability to use familiar simple measurements of length, mass, capacity & temperature to compare of measure materials or objects in personal situations.
	On occasion has demonstrated an ability to use familiar simple measurements of length, mass, capacity & temperature to compare of measure materials or objects in personal situations.
	Successfully demonstrated an ability to use familiar simple measurements of length, mass, capacity & temperature to compare of measure materials or objects in personal situations.
	Has demonstrated to a high standard an ability use familiar simple measurements of length, mass, capacity & temperature to compare or measure materials or objects in personal situations. 

	Numeracy for Personal Organistation – Money and Time
	No effort has been made to identify & use familiar everyday numbers, & units of money & time to make decisions about money & time in personal situations.
	Has shown some evidence of an ability to identify & use familiar everyday numbers, & units of money & time to make decisions about their use in personal situations.
	Demonstrated an ability to identify and use familiar everyday numbers, & units of money & time to make decisions about money & time in personal situations.
	Demonstrated to a high standard an ability to identify and use familiar everyday numbers, & units of money & time to make decisions about money & time in personal situations. 

	Numeracy Personal Organisation – Location
	No evidence is shown of simple everyday language of location to give & follow informal oral directions.
	In some instances can use simple everyday language of location to give & follow informal oral directions.
	Can use simple everyday language of location to give & follow informal oral directions.
	Can to a high standard use simple everyday language of location to give & follow informal oral directions.

	Numeracy for Interpreting Society – Data
	No evidence of an ability to use simple everyday tables & graphs to interpret public information which is of personal relevance or interest.
	On occasion has shown an ability to use simple everyday tables & graphs to interpret public information which is of personal relevance or interest. 
	Has demonstrated an ability to use simple everyday tables & graphs to interpret public information which is of personal relevance or interest.
	Can to a high standard use simple everyday tables & graphs to interpret public information which is of personal relevance or interest.

	Numeracy for Interpreting Society – Numerical Information
	Has shown no ability to use simple everyday numbers and figures to interpret information which is of personal relevance or interest.
	Has shown some ability to use everyday numbers and figures to interpret information which is of personal relevance or interest.
	Is very capable of using simple everyday numbers and figures to interpret information which is of personal relevance or interest.
	Can to a high standard use simple everyday numbers and figures to interpret information which is of personal relevance or interest.

	Totals


	
	
	
	

	Overall Total:           /18



	Comments:




Foundation Measurement Assessment Rubrik
Learning Outcome 2: Numeracy for Practical Purposes –Measurement: Can use simple measurements of length, mass, capacity and temperature to compare or measure materials or objects in personal situations.
	Outcomes
	Not Demonstrated (0)
	Partially Demonstrated (1)
	Demonstrated (2)
	Demonstrated to a high standard (3)

	Choose appropriate measuring instruments from a given range of available instruments
	No evidence is present for the student to be able to choose appropriate measuring instruments from a given range of available instruments.
	In some simple circumstances the student is able to choose measuring instruments from a given range of available instruments.
	Is able to choose measuring instruments from a given range of available instruments, in a wide variety of situations.
	Has demonstrated to a high standard an ability to choose appropriate measuring instruments from a given range of available instruments.

	Use measuring instruments correctly, for example begin from zero
	Has not attempted to use measuring instruments correctly, for example begin from zero.
	On occasion is able to use measuring instruments correctly, for example begin from zero.
	Has demonstrated an ability to use measuring instruments correctly, for example begin from zero.
	Has demonstrated to a high standard ability to measuring instruments correctly, for example begin from zero.

	Use whole numbers appropriately in relation to measurement concepts.
	Is unable to use whole numbers appropriately in relation to measurement concepts. 
	In some circumstances the student is able to use whole numbers appropriately in relation to measurement concepts.  
	In a range of situations is able to use whole numbers appropriately in relation to measurement concepts.
	In all situations is able to use whole numbers appropriately in relation to measurement concepts.

	Use the common units of measurement and their abbreviations such as cm, m, kg, L,& imperial measurements, for e.g. inch, foot, pound, ounce, degree Celsius to compare & measure materials or objects.
	There is no evidence for the use of common units of measurement and their abbreviations such as cm, m, kg, L,& imperial measurements, for e.g. inch, foot, pound, ounce, degree Celsius to compare & measure materials
	Has shown some evidence for the use of common units of measurement and their abbreviations such as cm, m, kg, L,& imperial measurements, for e.g. inch, foot, pound, ounce, degree Celsius to compare & measure materials
	Has demonstrated in a range of circumstances  the ability to  use  common units of measurement and their abbreviations such as cm, m, kg, L,& imperial measurements, for e.g. inch, foot, pound, ounce, degree Celsius to compare & measure materials
	Has demonstrated to a high standard the ability to use of common units of measurement and their abbreviations such as cm, m, kg, L,& imperial measurements, for e.g. inch, foot, pound, ounce, degree Celsius to compare & measure materials

	Use orally & in writing common units and their abbreviations
	Has not shown evidence  to use appropriate language or written common units & their abbreviations
	Has made some attempt at showing evidence to use appropriate language or written common units & their abbreviations
	Is competent in showing evidence to use appropriate language or written common units & their abbreviations
	Has demonstrated to a high standard an ability to use appropriate language or written common units & their abbreviations

	Decide, with teacher prompting, whether measurements are within a reasonable range using personal experience, context & prior knowledge.
	No attempt has been made to decide, with teacher prompting, whether measurements are within a reasonable range using personal experience. 
	Some effort has been made to decide, with teacher prompting, whether measurements are within a reasonable range using personal experience.  
	Is competent in deciding, with teacher prompting, whether measurements are within a reasonable range using personal experience.  
	Is very competent in deciding, with teacher prompting, whether measurements are within a reasonable range using personal experience.  

	The task must show at least demonstrated for each of the outcomes to be completed.



	Comments:




Foundation Design Assessment Rubric

Learning Outcome 1: Numeracy for Practical Purposes –Design: Can use everyday informal language of shape, size, colour and other commonly used attributes to identify and recognize shapes in the context of their common usage and application. 

	Outcomes
	Not Demonstrated 
	Partially Demonstrated 
	Demonstrated 
	Demonstrated to a high standard 

	Use concepts to describe and compare shapes
	Has made no attempt to describe or compare shapes
	Has used some basic descriptions  and comparisons between common 2D and 3D shapes
	Has been able to give clear descriptions and comparisons between common 2D and 3D shapes
	Has demonstrated to a high standard an ability to give descriptions and comparisons between common 2D and 3D shapes.

	Classify objects by using sight and touch.
	No evidence is present to demonstrate classification of objects through sight and touch.
	Some basic classification of common 2D and 3D shapes is evident.
	Has demonstrated an ability to classify objects through sight and touch
	Has demonstrated to a high standard an ability to classify objects through sight and touch. 

	Use language as bigger, smaller, thicker, straight, curved, square etc.
	Does not use appropriate language to describe a variety of objects. 
	Uses a few simple words to describe a variety of objects.
	Has described shapes, lines and objects using a variety of words.
	Has been able to describe a variety of objects, to a high standard.

	Decide, with prompting, correct descriptions
	Is not able to decide if descriptions are correct, even with prompting. 
	Is able to decide if some descriptions of objects are correct, with prompting.
	With prompting is able to decide correct descriptions for a range of objects.
	Is able to decide if object descriptions are accurate to a high standard.

	The task must show at least demonstrated for each of the outcomes to be completed.



	Comments:




· I have combined two outcomes together as they were very similar. The outcomes were 

· Use appropriately informal language of comparison such as bigger, smaller, the same as, thicker, darker, hotter, longer, shorter, etc

· Use appropriately informal language of shape such as straight, curved, square, circle.

Foundation Society and Data Assessment Rubric
	Outcomes
	Not Demonstrated 
	Partially Demonstrated 
	Demonstrated
	Demonstrated to a high standard 

	Identify the key features, conventions and symbols of simple everyday graphs and tables.
	Has not demonstrated an ability to identify the key features, conventions & symbols of simple everyday graphs & tables. 
	Has partially demonstrated identifying the key features, conventions & symbols of simple everyday graphs & tables.
	Has demonstrated identifying the key features, conventions & symbols of simple everyday graphs & tables.
	Has demonstrated to a high standard, identifying the key features, conventions & symbols of simple everyday graphs & tables.

	Read and interpret whole numbers used in relevant tables and graphs.
	No evidence is present of reading & interpreting whole numbers used in relevant tables & graphs
	Ha shown some evidence of reading & interpreting whole numbers used in relevant tables & graphs
	Has demonstrated evidence of reading & interpreting whole numbers used in relevant tables & graphs
	Has demonstrated to a very high standard an ability to read & interpret whole numbers used in relevant tables in graphs.

	Interpret text that incorporates tables and graphs by locating and reporting orally on specific information
	No attempt has been made to interpret text that incorporates tables & graphs by locating & reporting orally on specific information.
	Some attempt has been made to interpret text that incorporates tables & graphs by locating & reporting orally on specific information.
	The student is capable of interpreting text that incorporates tables & graphs by locating & reporting orally on specific information.
	The student is extremely capable of interpreting text that incorporates tables & graphs by locating & reporting orally on specific information.

	Use orally the language of tables and graphs such as table, graph, highest, lowest, most, least.
	Has not demonstrated using orally the language of tables & graphs such as table, graph, highest, lowest, most, least.
	Some evidence is present of using orally the language of tables & graphs such as table, graph, highest, lowest, most, least.
	Has demonstrated using orally the language of tables & graphs such as table, graph, highest, lowest, most, least.
	Has demonstrated to a very high standard using orally the language of tables & graphs such as table, graph, highest, lowest, most, least.

	Relate, with teacher prompting, the meaning/information of table or graph to personal beliefs, opinions and expectations. 
	No evidence is present of relating, with teacher prompting the meaning/information of table or graph to personal beliefs, opinions & expectations.
	Some attempt has been made to relate, with teacher prompting the meaning/information of table or graph to personal beliefs, opinions & expectations.
	The student is capable of relating, with teacher prompting the meaning/information of table or graph to personal beliefs, opinions & expectations.
	The student is extremely capable of relating, with teacher prompting the meaning/information of table or graph to personal beliefs, opinions & expectations.

	The task must show at least demonstrated for each of the outcomes to be completed.

	Comments:




Distance





Time
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